MACCOBAS
PALNO

BUBITNOTEKA

XPECTOMATUS
| PAIVOMIOBUTENS

A
e
[ rl,.

f.:-_T a5







MACCOBAA PAZINO-BUBJIMOTEKA

Jlod odujess pedaryuern
aralden Utk

A. M. BEPTA

BbIITY CK
192

JocydzponGennoe Srepzemuieckoe nydamenscmbo



f A A /
/
/

PAAMOANIOBUTEAY

COCmgguﬂ

WU CIIUKEBCKUMN

Mock Ca ~ %eﬂﬂﬂzﬂaa
1953



Xpecmomamus codepacum 8b100PKU U3 JHCYPHATLHBIX cametl, KHue U
Opowiop no 21eKmpomexHuKe u paouomexHuxe, 8 KOmopwix Usia2aromcs
ceedeHust, Heobxooumble OJis1 HAUUHAIOWUX PAOUoT0Oumenel.

Knuea npeocmaensem coboii nocodbue 01151 paduoKpym#cko8 u paouo-
mobumeneti, 8 KOMOPOM COOPANbI TUMEPAMYPHbIE MAMEPUATLL NPUMEHU-
MEeNbHO K NPOSPAMMAM PAOUOKPYIHCKOS NO UZVUEHUIO U NOCHpOliKe Oe-
MEKMOPHBIX U IAMNOBHIX PAOUONPUEMHUKOE.

B neil npusedenvt onucanus psoa nonyiapHeix paouoaroOumenbCKux
NPUEMHUKO8, NOOOOPAHbL CcmMamvl NO MEmoouKe KOHCMPYUPOBAHUSL,
HALANCUBAHUS U UCNLIMAHUS NPUEMHUKOG, HO U320MOGIEHUIO CaMOOeb-
HbIX UCMOYHUKO8 NUMAHUSL, 4 MAKJCe ONUCAHUS YYeOHO-HALTSAOHbIX
nocooui.

PEKOMEHJIOBAHO
VIIPABJIEHMEM TEXHWYECKOMH ITOJAI OTOBKH
OPTKOMUTETA JJOCAA® CCCP
B KAYECTBE YUYEBHOI'O ITOCOBUA
JUUISI PAIIMOKJTYEOB, PAJITMOKPYKKOB 1 PAIMOJIFOBUTEJIEN



I[TPEJNCIIOBUE

VYcranaBnuBas Jlenp paamo, CoBeTckoe Tpa-
BUTEJIBCTBO B CBOEM DPEUICHHH 0CO00 OTMETHIIO
HEOOXOAMMOCTh TIOOMIPEHUS PaTHOTIOOUTEIBCT-
Ba CpEeIIN MINPOKHUX CIIOEB HACEICHUSI.

Hama crtpana, sBngsce poauHod paauo, of-
HOBPEMEHHO SIBIIICTCS W POAMHON TOJJIMHHO
MacCOBOTO PaIUOIIOONTENHCTBA, OTIUINTENbHEIE
YepThI KOTOPOTO — KOJUICKTUBHBINM, TBOPYECKUI
TpyJ, OPraHW30BAaHHOCTh M IEICYCTPEMIICH-
HOCTb.

PamnomroburenscTBO B HamIed cTpaHe —
0oJbIlasi CUiIa, MOMOTAOIIAs MPOrPeccy OTeue-
CTBCHHOW DAJUOTEXHHUKH, PaAUOPUKAIUN KOJI-
XO3HOM JIEpEBHU U MacCOBOM MOJITOTOBKE KaJIpOB
paarocnenuanucToB. Hamm  paauomroOuTenu
BCEI/Ia CTPEMWINCh CIYKUTh cBoell Ponmae,
CHocoOCTBOBATh €€ TEXHUYECKOMY MPOIBETAHHIO
U KyJIbTYpHOMY pa3BUTHUIO. KOJUIEKTUBHBIA Xa-
paKkTep COBETCKOTO PaJAMONIOOUTEIBCKOTO JIBH-
JKEHHs BBIpakaeTcs B OECIpPEephIBHOM POCTe KO-
JTTYECTBA PaTUOKPYKKOB. Pamnomoburen, o0b-
SJIMHCHHBIC B paJIMOKpyxKax Jlocaad u BHEIIKO-
JBHBIX JIETCKUX YUYPEKIACHUSAX, HE TOJIBKO H3Y-
YaroT OCHOBBI PAJMOTEXHUKHA W y4aTrcs CTPOUTH
paaroanmapaTypy, HO U KOJUICKTHBHO OCYIIECT-
BIISIIOT Pauo(UKAIIHIO CEl.

Termepsr paaMoONIOOMTENECTBO MPHOOPETACT
emé OGoJiee BayKHOE 3HAYEHHWE B CBETE 3ajad, I0-
craBieHHBIX XIX cwe3gom KIICC o monmutexHu-
geckoM o0yueHHH. [loaTOMy BechbMa Ba)KHOH H
aKTyaJIbHOW 3ajjaueil sBIsAeTCS MOMOIb Pajuo-
KpYy)KKaM U MX PYKOBOJIUTEISM COOTBETCTBYIO-
el auTeparypoil.

Jia paguioKpy>KKOB YTBEPKICHBI JIBE OCHOB-
HBIC MPOrpamMMBbI: 1) 0 U3YyYEHHIO U MOCTPOMKE
JIETCKTOPHBIX PAAUONPUEMHUKOB U 2) [0 H3yUe-
HUIO U TIOCTPOMKE JIAMIIOBBIX PaJUOTPUEMHHUKOB.
[TepBas mporpamma paccuMTaHa Ha KpYy>KOK, CO-
CTOSIIIMKA U3 JIMI, COBEPIICHHO HE3HAKOMBIX C
paanoTexHukoil. OHa CTaBHUT 3ajady AaTh 4ie-
HaM KpYyXKa CaMmble¢ JJIEMEHTApHBIC TOHSITUS O
NpUHIUNAX paguonepeaud U paguonpuéma, a
TaKkxe 00 yCTpONCTBE, N3TOTOBICHUU U YCTaHOB-
K€ JIETEeKTOPHBIX paJUONpPUEMHHUKOB. Bropas
mporpaMMa pacCcyWTaHa Ha KPYXKH, OObeIu-
HAIOIIME JIMI], Y€ OCBOMBLIUX IIEPBYIO IpPO-
rpaMMy, U ABISIETCS €€ JIOTHYECKUM MPOAOIIKe-
HUEM.

B kpyxkkax 1Mo u3y4eHUI0 U HNOCTPOUKE JlaM-
TIOBBIX PATUONPUEMHHAKOB PaIHOIOONTENN 00-
Jiee TOJPOOHO U3y4YalOT OCHOBBI AJIEKTPOTEXHUKU
U paJUOTEXHUKH, Y4aTCsl YUTaTh PaJUOCXEMBI,
3HAKOMSATCS C YCTPOMCTBOM M pPabOTOM dJIek-
TPOHHBIX JIAMII, IPUHIUIAMHA PaOOTHI OTJAEIBHBIX
CTYTICHEH JIAaMITOBBIX PAJIUONPUEMHHUKOB, YCHUIIU-
TeJeW U UCTOYHUKOB MTUTAHUS K HUM.

3HaunTeNbHOE BHUMAaHWE B MPOTpaMMe OTBO-
JUTCS. KOHCTPYHUPOBAHUIO JaMIOBBIX PaJUONPHU-
EMHUKOB MPSMOI0 YCWICHHUS, UX HATAKUBAHUIO
u ucneiTanuio. [IpexycmarpuBaercs Takxke 3Ha-
KOMCTBO C MPHHIHWIIOM DPa0OOTHI CyIeprerepo-
JIMHHOTO MPUEMHUKA.

3aHATHA B PaAHOKPYKKaxX KaK MepBOH, Tak U
BTOPOH MpOTrpamMMbl HAYMHAIOTCS C BECbMa BaX-
HOHM TeMbl, TOCBSIIEHHOW UCTOPUU U 3HAYCHUIO
paauo. 3aBepmaroTcs 3aHATHS Oecenoi O TOCTH-



KEHHSIX OTEYECTBEHHOHM paJMOTEeXHUKH, 3Ta Oe-
cela JIOJDKHA TMOBBICUTh MHTEPEC K M3ydaeMoOMy
MpEeIMETy U HaMETUTh MEPCICKTUBBI NS Jallb-
Heimel paboTsl KpyKkoBueB. HecmoTps Ha TO,
9TO 00€ TPOTrpaMMBbl PaCCUUTAHBI BCETO JIUIIh Ha
75 yac, OHM OXBATHIBAIOT OOJBIIONW KOMILIEKC
BOIIPOCOB, B KOTOPHIX U3y4YEHHE TEOPHU BCE Bpe-
Ms COYETaeTcsl C MPAKTUKON KOHCTPYHPOBAHUS U
HaJTAKMBaHUS paJHoanapaTypsl.

Bcé ato ycnoxHseT nogdop nuTepaTyphl I
3aHATUH B PaUOKPY)KKax. Mexay TeM B HaIIUX
JKypHajiax MW TMONYJSIPHOM paguoTEeXHUYECKON
JUTEpaType MOKHO HAaWTH 3HAYMTEIBHOE KOJIHU-
YeCTBO MaTEpUaliOB, OCBELIAIOIIUX BOIPOCHI
MporpaMM  PaguoOKpPyKKOB. (COOTBETCTBYIOLIHI
mox0op W CHCTEMAaTH3alMs 3TUX MaTepuaoB B
OJHOH KHHTE€ MOTYT OBITH BECbMa IOJIE3HBI HE
TOJIBKO JIJISl PYKOBOJAWTENEH KPY)KKOB, HO M IS
pamuomoOuTenei.

OTH coOOpakeHUs! SIBUJIMCH MCXOIHBIMH JUIS
COCTaBJICHHS JaHHOW XpecTOMAaThH.

[TocTpoeHne xpecToMaTHH B OCHOBHOM COOT-
BETCTBYET MOCJIEAOBATEIBHOCTH M3JIOKEHHS Ma-
Tepuala B porpaMmmax pajiioKpyXKoB. Mbl 00b-
SIVHIIA BOTIPOCHI, 00IIHE I 00CHX IMPOTpamM,
W BBIJICTWIIN BaKHeWe TeMbl B 12 rmas, coot-
BETCTBYIOILIMX TEMaM MPOTPaMM PaTUOKPYKKOB.

He BbleneHs! B OTAENBHBIE TIaBBI TOJIBKO JBE
TEMbI. KaTyIIKd WHAYKTUBHOCTH, MaTepuaia o0
W3TOTOBJICHUU KOTOPHIX BKJIIOUEH B IVIaBY O KOH-
CTPYMPOBAHHU JIAMIOBBIX PaJHONPUEMHHUKOB, H
YCHJIMTENIN HU3KOW 4dacToThl. CTaThu 00 yCHIIH-
TeJISIX BKIIOYEHHI B TNIaBy «JlammoBble mpuéMHN-
KU U YCUIIUTEIH».

Marepuan st XpecToMaTuy MoI0Upancst u3
cTareid, MoMeIlaBIuXcsl B XypHaie «Paguo», u
OTJICBHBIX OTPHIBKOB M3 KHUT U OPOIIIOp 1O pa-
JTUOTEXHUKE.

B OompmmHCTBE Ciyd4aeB 3TH CTaTbU M OT-
PBIBKH W3 KHUT TPUBOASATCA 0€3 M3MEHEHH, HO
HMHOT/Ia B HUX MPUXOJUWIOCH JeNaTh COKPAICHUS
WIN JIOTIONTHEHUsSI. DTO BBI3BIBAJIOCH MO0 CIIOXK-
HOCTBIO H3JIOXKEHHs, MO0 TeM, YTO MaTepual
HECKOJIKO YCTapesl WK MOBTOPSUI COJCP)KaHUE
IpYTHX cTaTei.

[TogOupast MaTepuabl, MBI CTapaInuCh, YTOOBI
M3JI0’KEHUE OBLIO JOCTYITHBIM TSI HAYMHAFOIIIAX
paauontoouteneii. OTHAKO HEKOTOpBIC CTaThH U,
B YAaCTHOCTH, ONHMCAHHUA HATJSAHBIX TOCOOMI
paccuuTaHbl HAa PyKOBOJIUTENEH PaJiOKPyKKOB U
HauOoJee YCIEeBAIINX KPYKKOBIEB, KOTOPHIC
TTOKeJIamy OBl YIITyOUTh CBOM 3HAHUS.

B xpecTromatuio, KpoMe ONMHCaHUN NPUEMHU-
KOB TMpPSIMOTO YCWJICHHS, BKJIIOYEHO OIHCAHUE
TOJIEKO OJHOTO cyneprerepoauna — PJI-1 —Beck-
Ma TIOMyJIPHOTO Cpeau pamuoiroouTencii. B
rJ1aBaX, MOCBSIIEHHBIX KOHCTPYUPOBAHUIO U Ha-
JAXKUBAHUIO TIPUEMHUKOB, TIOJI0OOpaH Marepual,
CTpOSIIIUICA B OCHOBHOM Ha CXeMe€ MpUEMHHUKA
PJI-1.

OnBIT M3MaHUS XPECTOMATUU IJIsl PaUOJIo-
OouTeseil SIBISETCS COBEPIICHHO HOBBIM. [loaTOoMy
peAaKIys ¢ MPU3HATEIFHOCTHIO IPUMET BCE yKa-
3aHUS OTHOCUTENIBHO 3aMCUCHHBIX HEI0YETOB
cOOpHHUKA.

Peoakyus

CkanupoBanue, o0paboTka, nepeon B ¢popmat Word mou.
IIpu o6paboTke O BO3ZMOXKHOCTH YJIYUIIEHO KauyeCTBO HILTIO-
CTpalyii, YCTPaHEHHI SIBHBIC OLUIMOKM OpPHUT'HHANA U J100aBJICHBI

COOCTBEHHBIC :—).

Kpuruky Hanpasiste Ha aapec Slava_kpss@front.ru

P.S.B pasusix Bepcusx Word u make B OXHONW M TOH Ke
BEPCHH, HO Ha PAa3HBIX MAIIMHAX, MOXET U3MCHIThCS pa30UBKa
TEKCTa Ha CTpaHuIlbl. Bee mpeteHsun — k bumy.




I'JIABA ITEPBAS
NCTOPUA 11 SHAYEHME PA/ITMO
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Benuknii pycckuil y4€HbIA —
n300peTaTesb paaro

Anexcanap Cremanoud IToros’
(1859-1906)

A. C. IlonoB poawincs 16 mapra 1859 r. B
TypbuHCKHUX pyIAHHKax BepxoTypckoro yesna
[Tepmckoit ryoepuun (HbiHe KpacHOTYpBHHCK,
CBepIoBCKOi 00IacTm).

I[lo oxoHyanuum (UIUKO-MATEMATUIECKOTO
¢dakynprera IleTepOyprckoro  yHHBEpCHUTETa
(1883r.) A. C. IlomoB nepemén Ha mpernojaBa-
TEIhCKY0 paboTy B MUuHHYIO IIKOJIY ¥ B MHUH-
HbIH oduiiepckuii kiace B KpoHiraare.

[IpekpacHo 000OpyJOBaHHBIE J1a0OPATOPUH
MUHHOH LIKOJIBI, SIBISBIICIHCS OJHUM U3 MEPBBIX
AIIEKTPOTEXHUUYECKUX YUYEOHBIX 3aBEJCHUN B
Poccuu, obecrieunBany OIaronpusTHBIC YCIOBHS
s HaygHol paboTsl A. C. [lomosa.

B Kponmrranre yuénsiii npoxun 18 ner. C
STHM TIEPHUOJIOM €T0 JKW3HU CBA3aHBI BCE OCHOB-
HBIE N300peTeHHs U paboThI [0 OCHALICHUIO PyC-
CKOTO (JI0Ta PaAHOCBSI3BIO.

HestenpHocts A. C. IlomoBa, mpemmecTBo-
BaBIIasi OTKPBITHIO PAJHO, — 3TO HEYTOMHMBIE
WCCIIeIOBaHUsl B 00JaCTH JEKTPOTEXHUKH, Mar-
HETH3Ma ¥ JIEKTPOMAarHUTHBIX BOJIH.

I'myOokue U HACTOWYMBBIC TPYABI B 3TOW 00-
nactu npusenu [lomoBa kK BBIBOAY, UTO BIEKTPO-
MarHWTHBIC BOJHBI MOXXHO WCIIOJIB30BaTh IS
0eCIPOBOJIOYHOW CBSA3U. DTy MBICIL OH BBICKa-
3pIBAJI B JIOKJIaJaX W BBICTYIUICHUSAX €IIE B
1889r.

1
ITo pa3HbIM UCTOYHHUKAM.

X

7 mas 1895r. Ha 3acemanuu Pycckoro ¢usu-
Ko-xuMuueckoro obuiectsa A. C. [lomoB BrICTy-
OWI C JOKJIaJ0M M JEMOHCTpalUel CO3JaHHOTO
UM NIEPBOTO B MUPE PAAUONPUEMHUKA.

Cxema nepsoro paguonpuémHuka A. C. lNonosa.

»lIpuiaraemasi cxema IOKa3bIBaCT PACIOJIOXKCHUC
gacTeid mpubopa. TpyOka ¢ omMIIKaMH ToJIBENIeHa TO-
pU30HTAIBHO MexIy 3akumMaMu M u N Ha nérkoit va-
COBOM MpY’KUHE, KOTOPast ISl OOJBIIEH 31aCTHIHOCTH
COTHYTa CO CTOPOHBI OJHOTO 3a)KMMa 3ur3aroM. Han
TpyOKOH PacmojIoKeH 3BOHOK TakK, 9TOOBI MIPH CBOEM
JICHCTBUM OH MOT J1aBaTh JIETKHE yAAPbl MOJOTOYKOM
mocpenuHe TPyOKH, 3aIUIIEHHON OT pa3dHMBaHUs pe-
3HHOBBIM KOJIBIIOM. Y J0OHEE BCEro TpyOKy M 3BOHOK
yKpenuTh Ha oOuell BepTHKanbHOW jomiedke. Pene
MOJKET OBITh IOMEIICHO KaK YTOIHO.

HeiictByer npubop ciexyrommum odpasom. Tok Oa-
Tapeu B 4—5BOJIBT MOCTOSTHHO ITUPKYITUPYET OT 3aXKH-
Ma P K IUTaTHHOBOH TUIACTHHKE A, Jajiee depe3 Iopo-
0K, CoIep KaIuiicst B TpyOKe, K Ipyro IiacTuHke B
1 TI0 OOMOTKE JJIEKTPOMAarHuTa pejie oopaTHo k Oara-
pee. Cuna 3TOro TOKa HEIOCTATOYHA JUIS NPHUTATHBA-
HUS SKOpsl pelie, HO eciiu TpyOka AB monBeprHeTcs
JIEHCTBUIO AJIEKTPUYCCKOrO KOJICOAHUsS, TO COMPOTHB-
JICHHE MTHOBCHHO YMCHBINUTCS, U TOK YBEIUYHUTCS
HACTOJILKO, YTO SKOPh pelie MPUTAHETCs. B 3ToT Mo-
MEHT LIelb, UAYIIas 0T OaTapeu K 3BOHKY, IpepBaHHAS
B Touke C, 3aMKHETCS, U 3BOHOK HAYHET JICHICTBOBATH,
HO TOTYAC XKE COTPSACCHHS TPYOKH OISTh YMEHBIIAT ¢&
MIPOBOJMMOCTD, M PEJIe PA30OMKHET IIeTTb 3BOHKA”.

(U3 crarbu A. C. ITonosa ,, ITpu6op st oGHapyKeHHs 1
PETHCTPUPOBAHUSI DIICKTPUIECKUX KOJIeOaHmii".)

CBoé¢ coobOmenne [IomoB 3akOHYMII CIICTYTO-
IUMU clloBaMU: «B 3akiioueHue MOTy BBIPa3UTh
HAJCKIY, YTO MOH mHpuOOop, NMpH AaabHEHIIEM
YCOBEpIICHCTBOBAHUH €r0, MOXKET OBITh TpH-
MEHEH K Tiepeavye CUTHAIOB Ha PACCTOSIHUU MPH
MOMOIIYM OBICTPBIX AIEKTPUYCCKUX KOJICOAHUH,



KaK TOJBKO Oy/leT HalJIeH NCTOYHUK TaKHUX KoJle-
Oanwuit, 00IamarOMINil JOCTATOYHOM SHEPTHEH».

OTOT JeHb BOILIEN B HCTOPHIO MUPOBOH HAYKH
Y TEXHUKU KaK JICHb POXKICHUS PAJIHO.

Yepes 10 mecsueB — 24 mapra 1896r. A. C.
[TomoB Ha 3acemganuu TOoro *e Pycckoro ¢usnuko-
XMMHUYECKOro o0IIecTBa nepejal nepByto B MUpe
paarorpammy Ha paccrosiaue 250.m.

Bo Bpemst OmBITOB 1O paauoCBsI3U JIETOM
1897r. y4éHBI COBMECTHO CO CBOUM ITOMOIITHH-
koM II. H. PeIOKMHBIM yCTAaHOBUII CBSI3b MEXKIY
yueOHBIMU KOpadiiiMu «EBpomna» u «Adpuka» u
OeperoM Ha pacCTOSHUH S K.

Torpa »xe ObUIO OOHAPYKEHO, YTO IIEKTPO-
MAarHUTHBIE BOJIHBI OTPaKAIOTCS OT Kopabiei. A.
C. IlonoB creman U3 3TOTO BBIBOA O BO3MOXKHO-
CTH TPaKTHYECKOTO MCIOJB30BAHUS TOTO sBIIE-
HUS ¥ 1A OTTIPaBHBIC UACH, TIOJIOKEHHBIE TETIEPh
B OCHOBY PaIMOHABUTAIINHU U PATAOIOKAIIHH.

Becnoit 1899r. I1. H. PeiOkun u xanurtan /.
C. Tpouukuii BO BpeMsl ONBITOB IO PagHOCBA3H
Ha TpaH3yHICKOM peline oOHAPYKUIH BO3MOXK-
HOCTh TpuéMa paJuOCUTHAIOB B TeleoH Ha
CITyX.

B cBs3u ¢ atuMm otkpeitHeM A. C. [lomos pas-
paboTai HOBBIN pagMONPHEMHUK (Teae(OHHBIH),
KOTOPBIN MPUHUMAJ CUTHAIBI Ha CIlyX IPH TO-
MoIIH TeneOoHHOU TPYOKH U He TpeOoBan Tene-
rpadHOTO amnmapara ¢ 3aluChi0 MPUHATOTO Ha
JICHTY.

B stom npuémnuke xorepep OblT 3aMeHEH
KPUCTAJUTMYECKUM JETEKTOpPOM, CXeMa 3Hadu-
TEJIHHO YNPOCTUJIACh, & YyBCTBUTENBHOCTH TIO-
BBICHJIACh. DTOT MPUEMHHUK JEMOHCTPUPOBAJICS B
1900 r. Ha MexayHapoOaHON MapHKCKOH BbI-
craBke. M3o0peraTeno OblIa MPUCYXKICHA 30710-
Tas Me/Iaib.

Ocenpio 1899r. A. C. IlonoB nmpoBEn ucHbI-
TaHWS CBOWX PAJMOCTAaHINN Ha TpEX OpOHEHOC-
nax YepHOMOpCKOTro (ioTa U AOCTHT JATBHOCTH
cBs3u cBbime 20 xv. Bo BpeMs 3THX ONBITOB
BIIEPBBIC JJISI PAAMOCTAHLINN OBUTA TPUMEHEHBI
MO3BIBHEIE.

B 1900r. A. C. IlonoB ocCymiecTBHI paawo-
CBsI3b Ha paccTosHuM cBbIle 40xm  Mexay
o.l'ornmana u o. Kyrcano, Henmameko oT ropoja
Kotka B ®unngaaaun. OTa nepsBas B MUpPE Npak-
THYECKasl JTUHUS OECIPOBOIOYHOM CBs3U 00CTy-
JKUBaJIa CIACATENbHYIO SKCIECAUINIO TIO0 CHATHIO
c kamHed OpoHeHocua <« eHepam-aaMupan An-
PaKCHH», CEBILETO HA KaMHHU Y FOKHOTO Oepera
o. I'ornann.

[TepBas pamuorpamma, nepenannas A. C. Ilo-
nmoBbiM Ha 0. ['ormanm 6/11 1900 r., cogepikana
MpHUKa3aHue Jenokony «Epmak» BEIATH IS 110-
MOIIM pbI0aKaM, YHECEHHBIM Ha JIbAWHE B MOpE.
Jlemokon BEIMOMHWI TpUKa3, W PHIOAKU OBLIN

cnacensl. llepBas B Mupe mpakTHUecKas JITUHHS
paarocBs3y, HadaBIlas CBOIO paboTy craceHrneM
To/iel, YHECEHHBIX B MOpE, TIOCIEAYIOIIeH CBOEH
peryisipHON pabOTOW HATNISAIHO JOKaszala Mpe-
MMYIIECTBA PAAHOCBS3H. Y CIIEITHOE TPIMEHEHUE
9TOW JTMHHUH PAJUOCBA3H TOCTYXKIIO TOTYKOM K
BBEJICHUIO OECIPOBOJIOYHOTO Tenerpada Ha 0o-
€BBIX CyAaX, KaKk OCHOBHOTO CPE/ICTBA CBSI3U» —
rJ1acujl COOTBETCTBYIONIUM MpuUKa3 mo MopckoMy
MUHUCTEPCTBY. PaboThl mo pammodukarnmu pyc-
CKOTO BOEHHO-MOPCKOTO (hJI0Ta MPOU3BOAMIHCH
TIPU YIaCTHH CaMoro M300peTaTesis paano. DTou
paboOThI OH HE OCTAaBWJI M NMPU HA3HAYCHUU €ro
npodeccopom ¢usuku [lerepOyprckoro 3miek-
TpoTexHmYeckoro uacTuTyTa (ocens 1901r.).

K nety sroro roma A. C. IlomoB CKOHCTpYyH-
poBall HOBBIC, TaK Ha3bIBAEMBIC PE30HATOPHBIC
PaAMOCTAHIIAY TIO CIIOKHOM CXeMe, OTIHYaBIIIne-
CA TOYHON HACTPOMKOM, U OCEHBIO HUCIIBITANl UX
BO BpeMs nepexona UepHOMOPCKON 3CKaapbl U3
CeBacrononst B HoBopoccuiick, o0CyIIecTBUB
IBYCTOPOHHIOIO PaJHOCBS3b HA PACCTOSHHUH
150xm. DToi1 ke OCEHBIO OH CO3Jall MEPBYIO JIH-
HUIO TPaXIAaHCKOW pamuocBszu B Pocrose-Ha-
Jony Mexly mMOpTOM U IMJaBy4yuM Masikom B [o-
Heukux ['upnax.

B oxTs6pe 1905r. A. C. IlonoB 6511 u36pan
MEPBBIM BBIOOPHBIM TUPEKTOPOM DIEKTPOTEXHU-
YEeCKOr0 MHCTUTYTA, TJe BO3TJIABHII MPOTPECCUB-
HYI0 4acTh Mpodeccypsl, 3alIUINABIIYIO CTYICH-
YECTBO OT PEIPECCHU I[apCKOT0 MPaBUTEIBCTBA.
UYepes Tpu MecsiIia mocie 3Toro HazHadeHus — 13
supaps 1906r. A. C. IlomoB ckoHYAJICS OT Kpo-
BOU3JIMSIHAS B MO3T B pacuBere cui, 46 nmer ot
pony.

A. C. IlonoB He TONBKO W300pEN TEPBBIA B
MHUPE PaTUONPUEMHUK M OCYIIECTBUII TIEPBYIO B
MHUpE paauonepenady, HO W OOOCHOBANl TJIaB-
HeHImme TpUHIUIB panuornepenadn. OH OTKPBLT
1 paszpaboTal HIe0 MHOTOKPAaTHOTO YCHJICHUS,
MpUEMHYI0 aHTEHHY M 3a3eMJICHHE, CO37all HO-
BYI0 HAYYHO-TEXHHYECKYIO AMCLUUIUIMHY — pa-
JTNOU3MEPEHUSI.

A. C. TlonoB ocCymIeCTBHJI MEPBYIO B MUpPE
MPAKTHYECKYI0 JIMHUIO PaTUOCBSI3M Ha MOpe,
co3man TEpBBIE TMOXOAHBIE apMEWCKHe paiwo-
CTaHIMHM M YCIIENTHO MPOBEN paboTHI, JOKa3aB-
IIMEe BO3MOXHOCTh MPUMEHEHUS Paguo B CYyXO-
MTyTHBIX BOWCKAaX W B BO3IyXOIJIAaBAaHHUH, & TAKKe
MPU KOPPEKTUPOBKE apTHIUICPUICKON CTPENBOBI.

Coznannem KpoHImITaaTCKMX MacTepCKUX O
W3TOTOBJICHUIO TIPUOOpPOB Uil TenerpadupoBa-
Hus 0e3 mporoaoB A. C. [TormoB moJ10KuiI Havaio
OTEUYECTBCHHON PaHONPOMBIIUICHHOCTH.

B nocnennue roxawl xku3Hu Anexcanapa Cre-
MaHOBUYA 3aHWUMala mpobieMa paguoTeneoHu-
poBarus. OH PYKOBOAMJI OIBITAMH MOJIOAOTO



¢usuka C. 5. Jludpmmma no paguoreneoHupo-
BaHUIO C TIOMOIIBIO HCKPOBOIO TIepelaTuuKa,
MPOM3BOJUBIIUMHCA B  DICKTPOTEXHUYECKOM
uHctutyTe. B dpeBpane 1904r. A. C. [lomnoB BbI-
ctymmn Ha |l Beepoccuiickom aIeKTpoTeXHIYe-
CKOM che3jie ¢ ToknaaoM «O HOBEHIIMX ycrexax
TenerpagupoBaHus W TeneQoOHUpoBaHUS Oe3
MPOBOJIOBY», COMPOBOXKJIABIIUMCS JICMOHCTpPAITH-
el pannoTeneOHHOM Mmepeaaydn.

YuéHblil mpeackasal BO3MOXKHOCTh COEIHUHE-
HUS JIMHUHM PAJIMOCBSI3H C MIPOBOJAHBIMH JIMHUSIMA

Y YCTaHOBKY Ha TaKWX JIMHUSAX TPAHCIALWHN, 9TO-
OBl 00ECIIeUnTh Mepeaady CUrHaJOB Ha OOJIbIINE
paccrosiHus. [1o3ToMy OH cuWTanm BechMa BaXK-
HBIM OCYIIECTBICHHUE TEICPOHHOW TPaHCISIIUU.
ITo ykazanmto A. C. IlomoBa pa3paboTky 3TOU
npobnemer BEM ero ydenuk B. U. Koanenkos
(HBIHE YICH-KOPPECIOHIACHT AKaAeMUH HayK
CCCP, nmaypear CTaJHHCKON IPEMHH), KaK W3-
BECTHO YCIEIIHO Pa3peUINBINNN BIIOCIEICTBUH
ATy CIIOKHYIO 3a7a4y.

A. C. lMonos AeMOHCTPUPYET BrepBble B MMpe nepeaady 1 Npuém paamorpaMmbl.

PagnoctaHumsa A. C. Nonoea Ha ocTpoBe ["ornaHg,.
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Takum o00pazoM, BEeTWKHH H300peTarensb pa-
nuorenerpada BHEC OONBLION BKJIaJA U B JIEJIO
pa3BUTHUS paguoTENeHOHUH.

Brigaromuticss 3KCIIEpUMEHTATOP M TAJAHTIIH-
Beiii memaror A. C. IlomoB OpIm Takxke 3ameda-
TEJIHHBIM MOy PU3ATOPOM.

Ha cBoux JEKIMsIX OH HE OrpaHHUYUBAICS CY-
XUM M3JI0KEHHEM TIpelMeTa, a BCerga codeTal
€ro ¢ AEMOHCTPAIMSIMH OYeHb OCTPOYMHBIX MpPH-
0OpOB, MHOTHE U3 KOTOPBIX JIENIal CBOUMHU pyKa-
MHU.

«Hamo He TONMBKO paccKa3blBaTh O SIBICHHSIX
MPUPOJIbI, HO W TIOKa3bIBaTh 3TU SBICHUS Tak,
YTOOBI OHH 3aIIOMHUHAJIUCHh HA BCIO KU3HB», — I0-
Bopmi A. C. [Tomos.

CoxpaHII0Ch HEMAJIO BOCTOPKEHHBIX OT3HIBOB
o nekuusax A. C. IlomoBa, oTiIMYaBIIUXCS Ype3-
BBIYAITHOM MPOCTOTOMN HM3IOKEHUS U OJICCTATITUMHU
JEMOHCTPALUSMHU €T0 3HAMEHUTBIX OIBITOB.

A. C. IlonoB mpugaBan OoJblIoe 3Ha4YeHUE Ha-
YYHO-TEXHHUYECKOW o0OmecTBeHHOCTH. He ciy-
YaifHO, 4TO Ba)KHEWIIIHE CBOM COOOIIEHUS U Je-
MOHCTpAIINH, CBS3aHHBIC C U300pPETCHUEM Pajino,
OH cjenman Ha 3acemaHusix Pycckoro ¢usuko-
XIMHYECKOTO O0IIECTBa.

Yu€Hplii TOHMMAJI OOIICHAPOJHOS 3HAUYCHHE
CBOETO BEIIMKOTO M300PETCHUS U CaM SIBHJICS TIep-
BBIM TIPONAraHNCTOM 3TOTO HOBOT'O OTKPBITHS B
TexHuke. OH HMCIOJB30BAll ayJUTOPUN yUESOHBIX
3aBeJICHUI U TPUOYHBI PA3TUYHBIX ChE3JIOB. €CTe-
CTBOMCIIBITATENCH, Bpauel, mpenojgasareneid ¢u-
3WKH, >KEIEe3HOAOPOXKHBIX 3JIEKTPUKOB. Tpu Tmo-
CIIETHUE ero JIEKIMA O OecrpOBOJIOYHOM Tele-
rpade OBUIM MPOYTEHHI HA CHE3/IC yUUTENeH Ha-
POIHBIX mIKOJ B aBrycte 1905r.

A. C. TlomoB OBl y4YEHBIM-IATPHOTOM, OT-
JIABIIMM BCE CBOW CHJIBI M 3HAHUS CITy:)KEHUIO Po-
JIUHE, TITyOOKO BEPUBIIIUM B CBOW HApOJI.

HecmoTpst Ha TsxENBIE YCIOBUS, B KOTOPBIX
eMy MPHUXOAUIOCH paboTarthk B Iapckoit Poccum,
A. C. IlomoB yTBepxaai:

«$] pycckuil 4enoBeK U BCE CBOM 3HAHMS, BECh
CBOM TPy, BCE CBOM JOCTIDKEHHUS S UMEIO IPaBO
oTnaBath TOJbKO Moeil Ponune. S ropa tem, uto
ponwicst pycckuMm. M ecnm HE COBpEeMEHHUKH, TO
MOKET OBITh MOTOMKH HAIllM MOWMYT, CKOJb Be-
JIUKa MOS IPEJaHHOCTh Hamel PonuHe u kak cua-
CTIIUB s, 4YTO He 3a pyOekoM, a B Poccun OTKpBITO
HOBOE CPEJCTBO CBS3H.

CoBeTckuil Hapoa O JOCTOMHCTBY OILICHWIT 3a-
CIIyTH TCHHAJIbHOTO u300perarenss U y4E€HOro-
narpuorta nepesn PoauHoi.

B 1945r. B Haieii cTpaHe HIMPOKO IPa3aHO-
Bamock S5071eTHe co 1HSA W300pETEHUs Pajuo.
IO0Ouneit ormevancs 7 masg — B AeHb, koraa 50ier
Hazax A. C. [TonoB BHepBbIe IMyOIMYIHO TEMOHCT-
pHUpoBai cBoE n300peTeHHe.
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B cBs3u ¢ atum CoBeTckoe MpaBUTENBCTBO yC-
TaHOBHWJIO / Masl €XKerogHoe mpa3gHoBaHue JIHS
paamo.

Jlenb paguno

JleHb paguo ctan B Hallled CTpaHe BCEHapO/I-
HBIM TMPa3gHUKOM. B 3TOT nmeHs — 7 Masg — CoBeT-
CKUH HapOJ OTMEUACT OJIHY M3 HanOOJIee CIaBHBIX
JaT B UCTOPUU OTCUECTBCHHOU KYJIbTYphI, HAYKH
U TEeXHUKH — H300pETEHHE PAIr0 BEIHKHM pyC-
ckuM y4éHbIM Ausekcanapom CrenanoBudem Ilo-
TTOBBIM.

JleHp pammo — 3TO Mpa3AHUK COLHAIHCTHYE-
CKOIl HAyKH W KYJBTYPBI, CMOTP HAIIMX JOCTHKE-
HUH B pa3BUTUN PATUOBEIAHUS U PATUO(UKAIIIH,
PAAMOTEXHUKA M PaIUOIIOOUTEIBCTBA. B 3TOT
JIeHb COBETCKHN HApOJ YECTBYET MATPHUOTOB CO-
UATUCTUICCKONH PONWHBI, BHEAPSIOMUX Paano B
KU3HB, CMEJIO TMPOKIIABIBAIONIUX HOBBIC MyTH B
HayKe, OT/JAIONIUX BCE CBOW CHJIBI M 3HAHUS AETy
CTPOUTENHCTBA KOMMYHHCTHYIECKOTO OOIIIeCcTBa.

Jenb pamuo Obut yctaHoBiIeH COBETCKUM Tpa-
BUTEILCTBOM B MOCTaHOBJIECHHH oT 2 Mast 1945r.

B mocranosnenun IlpaButensctBa «O0 03HA-
MeHoBaHuu S50+1eTHS CO JTHS M300pETCHUS Paauo
A. C. TlonmoBeIM» TOBOPWIJIOCH: «YUUTHIBAS BaXK-
HEWIIYI0 poJib Paguo B KYJbTYPHOU U MOJUTHYE-
CKOI1 J)KM3HU HACEIICHUS U i1l OOOPOHKI CTPaHbI, B
HENSIX TOMYJSPU3alUY JTOCTIKEHUH OTCUSCTBCH-
HOW HayKW W TEXHHWKH B OOJACTH PaJviO W IOOII-
peHHs pagroII0OUTENhCTBA CPEU IIUPOKHUX CIIO-
€B HaceleHWs, YCTaHOBUTH [ Masl €XKETOTHBIN
«JleHb paano».

B ycranosinenuu JIHs paano oTpaxkaeTcs Mpu-
3HaHUE TOCYAAPCTBCHHON Ba)KHOCTH PAJUO0 Kak
3aMeYaTeNIbHOTO CPEACTBA CBS3U U MOTYYETO OpYy-
TSl KOMMYHHUCTHYECKOTO BOCTIMTAHUS TPYASIINX-
cs. YcraHopneHue JHa pamuo — 3TO ewmé OgHO
CBUJICTEIBCTBO OTPOMHOIO BHUMAHUS W 3a00THI
ITaptun u [IpaBuTEnbCTBA O MPOLIBETAHWU HAIlIEH
OTEYECTBEHHOM HayKH, O JaJIbHEHIIEM Iporpecce
COBETCKOH PaJIOTEXHUKHU.

OTUM K€ MOCTAHOBICHUEM YUYPEKIATUCH 30-
nmorasg menanb uMmeHn A. C. IlomoBa m 3Ha4oK
«[lou€THBII pagucT».

3onotas mepans umenu A. C. Ilomosa npucy-
KTAETCS €XKETOTHO B OJHOM DK3EMIUISIPE COBET-
CKUM U 3apyOeXHBIM Y4YEHBIM 3a BBIJAIOIIAECS
Hay4Hble paOOTHl W M300pETeHUsI B OOJIACTH pa-
TTHO.

3Havuok «[loY€THBIA pamucT» YUPEKACH IS
HarpakJICHUs JIUI], CIOCOOCTBOBABIINX PA3BUTHUIO
paaro CBOMMH JTOCTIXXCHHUSMH B 00JIACTH HAYKH,
TEXHHKH, IPOU3BOICTBA M HKCIUTyaTalluH CPECTB
paaro ¥ OpraHu3aIiK PaIuOBEIaHUS.



N3o6perenue pagno
npuHapIexut Poccun®

«Ham ctanmo u3BeCTHO, YTO MOCIEAHHUE ITHU B
HUranun umenun mecto 3acemanusi KoHrpecca B
yecTh 100wies [. MapkoHH, Ha KOTOPBIX, CYAS IO
COOOIIECHUSAM UTAIBSIHCKOTO PaJiio, YTBEPKIAICS
npuopuTeT MapKkoHH B M300peTeHUHN paauo. Mu-
HUCTp TIOYT, Tenerpada u tenedona MepiuH 3as-
Bun Ha KoHrpecce, 4TO <«IpaBHTENBCTBO JKEIacT
MOATBEPANUTH, YTO HYECTh OTKPBITHS PAAHOCBAZU
MOCPEACTBOM CHTHAJIOB W 3BYYAIl[ETO CJIOBA IMPH-
HaJJIC)KUT TeHUATbHOMY MapKOHU».

CoBeTrckast HaydHas O0OIIECTBEHHOCTh TITyOOKO
OCKOpOJIeHa OECTaKTHOCTBIO YCTPOUTENICH HTalh-
ssHckoro Konrpecca. Mbl ycMaTpuBaeM B CIIOBax
r-na MepinHa CcO3HAaTeIbHOE W3BpAlllCcHUE W3-
BECTHBIX, JABHO yCTAHOBIIEHHBIX (DAKTOB.

Opnna u3 HauboJiee CIaBHBIX CTPAHUII B UCTO-
pUH PyCCKOW HAYKH U TEXHUKHU yKpalleHa UMEHEM
3aMeYaTeNbHOTO YUEHOTO M M300peTarens AJek-
cauapa CrenanoBuya ITomosa. B 1895 roay on
MyOJIMYHO JEMOHCTPHPOBAT TIEPBYI0 B MUpE pa-
nuoanmnaparypy. B mapre 1896rona on BrepBbie
B MHpPE OCYIIECTBHJI paJHomepesady OCMBICIICH-
HOro Tekcra — ciosa «enpux I'epu». Cxemy pa-
IonpuéMHUKa OH omyOnukoBan B stHBape 1896
rozna. TeM caMbIM UJIeH OCHOBATENIEH DIEKTPOIU-
Hamuku ®apages, Makcsemna, ['epia, HakoHel,
MOJTYYMJIH KOHKPETHOE TEXHHYECKOE BOILIOIICHHE
1 OBLTH TIOCTABIICHEI HA CITy)KOy UeJIOBEYECTBY.

B urone 1896rona MapkoHu mojan B AHIJIHU
CBOIO TICPBYIO 3asiBKy Ha IAaTEHT, NPUYEM, Kak
oKazanoch u3 myOnukaruu B uwroHe 1897 rona,
cxemMa MapKoHH BO BCEX NMPHUHIUIMUAIBHBIX OCHO-
Bax coBlaysia co cxemoil mpubopa Ilomosa. Dtn
(hakThl yCTaHABIUBAIOT OECCIOPHO, YTO MPHOPH-
TeT B HM300peTeHWH pamuo npuHamiekuT A. C.
ITomogy.

Pycckue ydéHbie M BCE COBETCKHE IIOJU 3a-
CITy>)KEHHO TOPHSTCA TEM, YTO MPHOPHUTET B BEIIU-
YaifleM JOCTH)KCHUH HAyKH W TEXHHUKH TPHUHAM-
JISKUT TAJTAHTIMBOMY CBIHY BEJIMKOTO PYCCKOTO
Hapoja.

Henp 501etus otkpeitus paguo A. C. ITomo-
BeIM ObLT oTMeueH B CCCP 7 mas 1945rona kak
HAI[MOHAIBHBIN Tpa3JHUK COBETCKOTO HApOJa.
CoBeTCKOE TPaBUTEIBCTBO YCTAHOBHJIIO B ITOT
JIeHb ©XKETOIHOE Mpa3aHOBaHue «/{HS paguo».

T .
[TnceMo COBETCKMX YUYEHBIX, OIyOIMKOBAaHHOE B Ta-

sete «3BecTnss COBETOB JEIyTaTOB TPYASIIUXCS
CCCP» ot 11 okts6pst 1947r.
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Mpb1 He 3HaeM, KaKUMH IyTSIMU WUTalbsSHCKHUA
WH)XXEHep-n300peTaTeNlp NpUIIeN K cXeMe, 3ama-
TEHTOBAHHOH WM B AHTIIMU TOCIE W3BECTHBIX
nyonukarmii A. C. Ilomosa. M3BectHa, ojHako,
CKAaHJaJbHasl TONBITKA AHTJIMHCKONW KalWuTalu-
CTUYECKON KommnaHun «MapKOHU» TPUCBOUTH
CJIaBy M Y€CTh PYCCKOTO yUYEHOTO UTAIBIHCKOMY
M300peTaTeNnto, BO3TIABISBIIEMY KOMIIAHHIO.

OT10 OBUT HE MEPBEIN cydail, Korja HHOCTPaH-
HBIC JICIBIIBI TPUCBAUBAIIU Ce0€ HJICU U OTKPHITHS
pycckux y4€HBIX W m3o0perateneii. Ho Ha 3TOT
pa3 moCATaTeNbCTBO AHTJIO-UTAIBSIHCKUAX KalnTa-
JIUCTOB Ha JOCTOSIHHE PYCCKOIO HapoJa BCTPETH-
JI0 TBEpABIN U pemuTenbHbI otnop. [lokposute-
M MapKoHU HE yAajIoCh AOOUTHCS MPU3IHAHHS
€ro MPHOpPUTETA, HECMOTPS Ha BCE MYIICHHBIE /IS
3TOTO B XOJ CpeACTBa M 0€33aCTEHUYMBYIO peKiIa-
My. B psize KHWT U3BeCTHBIX (DpaHIly3CKHX, He-
MEIIKUX, aHTIMACKUX M aMEPUKaHCKUX (DU3UKOB
A. C. IlonoB Ha3BaH NEpBBIM H300peTaTENEM pa-
muo. He tonbko B Poccun, a 1 Bo MHOTUX JApYTUX
cTpaHax MapkoHu OBUTO OTKa3aHO B TATEHTE.
Haxe B CIIIA mocne 19-tetHero mporecca Bep-
XOBHEBIHN ¢y oTKazan gupme MapkoHu B UCKe 00
yriate 6 MUJUIMOHOB JTOJUTAPOB 32 SKOOBI TOJIB30-
BaHHE MaTeHTaMU (QUPMBI, OTKa3all 110 TeM MOTHU-
BaM, 4T0 MapKoHU He SBIseTCS M300perareneM
paamo.

IIpoTectyst co Bcel CUIION HEroJoBaHUs MPO-
THB HOBOTO TIOMUPAHUS 3aKOHHBIX TPaB COBET-
CKOI1 HayKH, MBI 3asIBJIIEM BO BCEYCIBIIIIAHHUE, YTO
JOCTH)KEHUS B HayKe M TexHuKe HaponoB CoBet-
ckoro Coro3a HE SBISIOTCS OECTIPU3OPHBIM UMY-
IIECTBOM, YTO Ha CTPa)Ke YECTH U CJIABHI COBET-
CKOIl HayKH CTOSIT MHOTOYHMCIICHHBIE OTPSABI CTa-
PBIX M MOJOJABIX YUYEHBIX, CTOUT BECh COBETCKHI
HapoA. CnaBy Anekcanapa CrenanoBnya [lomnosa,
CJIaBY HAIIIETO HAPOJIA HEJb3sI TOXUTHTb.

Mbl BBICTYIIa€M HE TOJIBKO B 3allIUTY HaIlei
OTCUYECTBCHHOW Hayku. MBI BBICTYIIaeM MPOTHUB
HEJOCTOWHBIX TPUEMOB, TIPOJIUKTOBAHHBIX HE WH-
TepecaMH HayKH, a KOPBICTHBIMH CTPEMIICHUSIMHU
KalATATACTUYECKUX JENbIIOB M IIOBUHHCTHYEC-
KHMH MOTHBaMH HAIIMOHAIMCTUYCCKHUX MMOJIUTH-
KOB.

Mg BeIpakaeM CBOE TIyOOKoe yOeKIeHHuE B
TOM, YTO Hall MPOTECT Pa3AEIAIOT BCE, KOMY J0-
pora 4YecTHas W HeE3aBUCHUMas JIEMOKpaTHYecKas
HayKa».

[Mucekmo moamucanu OT AKageMHH HayK
CCCP, Bcecoroznoro nayuyHoro CoBera mo pa-
muodu3uke W paguoTexXHWKe AKaAeMHHd Hayk
CCCP u Bcecoro3Horo HayIHO-TEXHHIECKOTO
o0IecTBa paIMOTEXHUKUA U JJICKTPOCBSA3U UMCHU
A. C. IlonoBa axkamemuxku C. 1. Basumos, b. A.
Brenenckuii, A. B. Buntep, b. H. FOpses, H. T.
Bbpyesuu, U. II. bapaun, B. @. Mutkesny, A. ©.



Hodde, B. A. Dok, A. U. bepr, M. A. Jleorro- U (QU3NKO-MAaTEMaTHYECKUX HayK, HPOQeccopoB
BHY, WICHBI-KOPPECTIOHJIEHTH AKaleMHH HayK MOCKOBCKHUX U JICHUHTPAJICKUX BBICIINX TEXHHYC-
CCCP — M. A. llarenen, A. H. llykun, K. A. CKUX YYCeOHBIX 3aBE/ICHUM.

Kpyr, B. U. Beiin, B. I1. Bonoraun, A. JI. Munig

U PNl KPYITHBIX YYEHBIX, TOKTOPOB TEXHUUYECKHUX

3onoTasa meganb 3Hayvok
um. A. C. lNonosa. “ToYéTHBIN pagmncT”.

JNTaypeatbl 3onoton meganu um. A. C. lNonosa

.
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A. L. Bepr. M. A. JleoHToBNMY.
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1
Pagno n Hayka

Hctopusa TeXHMYECKUX OTKPBITUH B Haliei
CTpaHe KpPacHOPEYHBO CBHIIETEIHCTBYET O MOTY-
YHMX HayYHBIX TBOpUECKMX cuiax Hapona. B XVIII
Beke caMoydka KynmnOuH KOHCTpyHpPOBall MOCTHI €
3aMeyaTeNbHBIMA MEXaHWYEeCKIMH CBOMCTBaMU,
nmxkenep [lon3yHOB M300peTayl MapoBYH Malllu-
Hy; B XIX Beke akagemuk SkoOu co3main ranbpa-
HOIUTACTUKY W CTPOWJI TIepBble MOTOPHBIC JIOJKH,
nmxeHep S10104ukoB ObUT U300peTaTENEM TyTOBOM
nmamnbl, a JIOABITMH — JIAaMIIOYKH HaKaJUBaHUS.
3amMedaTeNlbHBIM TEXHUYECKUM OTKphITHEM XIX
BeKa SBHIIOCH n300peTerne paano [1omoBeiM.

B oGsactu pagno Harra oTeuecTBEHHAs HayKa
HE TOJBKO Jajia m300perateisi 0eCIpoBOIOYHOTO
Tenerpada, HO U cmocoOCcTBOBaNIA TaNbHEHIIIEMY
MPOTPECCY ATOH OTPACTU TCXHHUKH.

CoBeTCKUMH YYEHBIMH OBUT BHECEH KpYITHEH-
U BKJIaJ B TEOPETHYECKYIO DPa3pabOTKy TMpo-
0JIeM COBPEMEHHOU pannoTexXHWKU. PaboThl aka-
nemukoB JI. . Manpaensmrama, H. JI. ITananek-
cu, M. B. llynetikuna, A. A. AHIpPOHOBA U ApY-
TUX Y4Y€HBIX JaIM NPUHIUIHAIFHO HOBOE perle-
HUE psJia paANOTEXHUICCKHX 3a/1a4.

Boiina 3actaBmiia paboTaTh OJHOBPEMEHHO
KOJIOCCAJIBHYIO apMHIO HAy4YHBIX PabOTHHKOB B
abopaTopusX, HAyYHO-UCCIICIOBATEIHCKUX WH-
CTUTYTaX, B TPOMBIIUICHHOCTH U BOOPYKEHHBIX
cwiIax. JTa UCKIIOYUTEIbHAs TT0 CBOEMY MacIlTa-
Oy Kkoorepanus HayKH, MMPOMBIIUIEHHOCTA W TIO-
TpeOuTeneld HeoObIYAHO YCKOPHIIA CPOKHU pa3pa-
00TOK, TOBEJICHHS U MO 3aKOHYEHHOTO TEXHH-
yeckoro oQopMIICHHS, HaKOMWIa OrPOMHBIN
OTIBIT.

B obnactu paayo ObLT BBISCHEH Psii BOIIPOCOB
[0 TEOPHUH DIEKTPOMATHUTHBIX KOJIEOaHUI BBICO-
KOW YacTOThl, aHTCHHON TEXHHKH, Pa3pabdOoTaHbI
HOBBIC JIAMITBI U KOHCTPYKIIUU TEPEAATYNKOB U
npuéMHUKOB. Bo BpeMss OTedeCTBEHHOW BOWHEI
paaro WMeNo OrPOMHOE 3Ha4yeHHe, C OJHOW CTO-
POHBI, KaK BCEMOTYIIIEEe CPEJCTBO CBS3H, a C APY-
rol — Kak HeoOBIYaitHO JEHCTBEHHBIN CcI1oco0 00-
Hapy)XeHHA CaMOJETOB U APYTUX TPEIMETOB U
OTIpeeNicHUsT PACCTOSAHUS 10 HHUX (pamuosioka-
1usi). B pagMoTeXHUKY B TEUEHUE TOTO MEPHOIa
BHECEHO MHOro HOBoro paboramm 0. K. Ko63a-
peBa, A. U. bepra, b. A. Beenenckoro, H. /1. Ila-
nayekcy, A. JI. MuHna u psaa apyrux GusukoB u
WHXEHEPOB.

YpoBeHb TEXHWKH CaHTUMETPOBBIX BOJH, Ha
OCHOBE TIPUMEHEHUS KOTOPBIX CTOJIb IITUPOKO pa3-
BHUBaJach PaJMOJIOKAIUs, elIé HEe3aJoiro IMepen
BOWHOH MOXXHO OBUIO CUMTATh YUCTO JIaDopaTop-
HbIM. HeCKONBbKO OIMBITHBIX JTUHHUNA PAAMOCBA3H HA

1 Axanemuk C. 1. Basuios, «Panno», 1947 Ne 5.
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3THX BOJIHAX HE MOTJIM UTTH B Kakoe-Tubo cpas-
HEHHE C TE€M pPa3MaxoM, KOTOPHIA MOJydmia 3Ta
00J1aCcTh PaIMOTEXHUKH BO BPEMsI BOIHBI.

C. 1. BaBunos.

MHOro HOBOTO C/ACTaHO COBETCKHMHU (hHU3HKa-
mu JI. A. Ky6enkum, I1. B. TumodeeBsiM, 1 apy-
TMMHA B 00JACTH TaK Ha3bIBAEMBIX DIIEKTPOHHO-
OTNITHYECKUX SBJICHUM, KOTOPbIC HAILIM MHOT000-
pasHoe MPUMEHEHHE B Pa3IMYHBIX TEXHHUCCKUX
obmacTsx (roBopsiiee KHHO, TEIEBUIECHIE U TIP. ).

NzyuenneM pacnpocTpaHEHHs pPaJHUOBOJH 3a-
HUMAJIUCh OYeHb JaBHO. [loxkamyif, MOKHO CKa-
3aTh, YTO C MEPBBIX JHEH H300pETEHHS PATHO
A. C. IlomoBsIM HayYalIHCh UCCIEAOBAHUS B ITOU
obnactu. OHAKO IO CaMOro IMOCICIHETO BpeMe-
HU TaKO¥ BOMPOC, KaK OrMOAHUE DIEKTPOMATrHUT-
HBIMH BOJIHAMM 3eMId (Iudpakmus), pelmancs
JIATTE BechMa MpUOImKEHHO. CyIIecTBOBABIIHA B
3TOW 00JIaCTH TPOOEN TOJNBKO HEAaBHO ObLT 3a-
TIOJTHEH paboToi akagemuka B. A. ®oka, 3a KOTO-
pyto emy npucyxaena CTaluHCKas MpeMus.

B. A. ®ok man MaTeMaTUYECKH CTPOTOE perie-
Hue 3amaud. OKasanoch, YTO PACHPOCTPAHCHHE
OYCHb KOPOTKHX DPaJHOBONH U Audpakius uX B
MEPBOM TPUOIIDKEHUN TMOTUUHAIOTCS 3aKOHAM
TCOMETPHUCCKOMN ONTUKH.

Crmora U. B. Ctanmna 0 COBETCKOM HayKe, CKa-
3anHbie 9 deppans 1946 ., riayboko 3amedarie-
JIUCh B CO3HAHUM KAXJOTO COBETCKOrO YYEHOTO
KaK MPU3bIB K aKTUBHEWIIIEMY YYacTHIO B OCYIIIe-
CTBIICHMM HOBOW TSATHJIETKH, Kak MporpaMma
0OpBOBI 32 BBICOKHME TEMIIBI TEXHHUYECKOTO MPO-
rpecca B Hallel cTpaHe.

Hemano HyXHO cienaTh U B 00JacTH Jab-
HEHIero pasBUTHs PaHOTEXHUKU: HECMOTPS Ha
JOCTUTHYTBIC 3/I€Ch YCIEXH, JKU3Hb BBIABHIACT
BCE HOBBIC W HOBBIC 3aJIa4M, CBs3aHHbIC ¢ (pusu-
KOM M TEXHUKOW paJiuo. pajuoioKalvs, TeJeBH-
JICHUE, WCCeoBaHie atMochepsl (HoHOChEpHI).
3a mocneHue TObl BOBHUKIIA U COBEPIICHHO HO-
Basi 00JIaCTh HayKH O paJHOBOJIHAX, HOBas OT-
pacib HayKd — PagroacTPOHOMEs, OT KOTOPOM
y)Ke ceiiuac MONydYaroTcsl MPUHIIUIHATIBHO HOBBIC



cBeZieHHa O KocMmoce. Henb3s HE OTMETHTb, YTO
METOJIBl PaJvo, MPOJABHUTASCH B CaMble pPa3HO00-
pasHble 00JIACTH HAYKH, B OOJBILIONH Mepe Croco0-
CTBYIOT 00IIIEeMy UX TIPOTpecCy.

CrnenmyeT ykaszaTh U Ha 3aMedaTelIbHOE JBIKE-
HHUE, KOTOPOE COMYyTCTBYET M MTOMOTAET PAa3BUTHIO
PaAMOTEXHUKH, — Ha PAJIHOIIO0OUTEILCTRO.

Hwu B otHO# 001aCTH YeTOBEYSCKUX 3HAHUNA HE
OBIJI0O TaKOW MaccoBO# O0OIIECTBEHHO-TEXHUYEC-
KOM caMoOJIeSITeIbHOCTH, OXBATBHIBAIOIICH JIOEH
CaMBbIX Pa3JIMYHBIX BO3PACTOB U MPOQECCHii, KaK B
paanoTexHuke. PaanomoOuTenbCcTBO — 3TO MOTY-
4yee JBUKCHHE, KOTOPOE IPHBEIIO K YYacTHIO B
PaAMOIKCIICPUMEHTAX TBHICSYM JHTY3UACTOB, IIO-
CBSIIAIONIMX CBOM JOCyr TexHuke. Hare coBet-
CKOE PaaMOIIO0OUTEIHCTBO HMEET €II¢ OCOOCHHYIO
OTIMYUTEIBHYI0 YePTy. OHO HOCHJIO M HOCHT B
cebe uero ciry>keHus cBoeit Ponnne, e€ TexHude-
CKOMY TIPOIIBETAHUIO U KYJIBTYPHOMY Pa3BUTHIO.
31ech TOJIEe3HO eI pa3 HAIIOMHUTHh MYJIPbIE CIIO-
Ba ToBapuima CrtaivHa: «..0BIBaeT W TaK, YTO HO-
BbIE ITyTH HAYKH M TEXHHUKHU MPOKIAIBIBAIOT WHO-
ra He OOIICH3BECTHHIC B HAayKe JIIOJIU, a COBEp-
IIICHHO HEW3BECTHHIC B HAYYHOM MUPE JIOMH,
MIPAKTHUKH — HOBATOPHI JeNIa».

o1
Ot IlonoBa 10 HaIMX JHEN

B pazButum pajauo, B Mouckax HOBBIX MyTeH U
B OCYIIIECTBJIEHUH HOBBIX MJIEH HAIIMM YUYEHBIM —
npojoypkarensMm nena, Hayatoro A. C. IlomoBeim,
— IPUHAAJICKUAT TIOYETHAS ¥ BeIyIasi POJIb.

Pycckue yu€Hble coOXpaHUIIU 32 OT€UECTBEHHOMN
HayKOW TEPBEHCTBO BO BCEX BaKHEHIIMX oOJac-
TAX PUMEHEHHS PAJINO.

B 1907rony pycckuii yuénsiii mpodeccop Ile-
TepOyprckoro TexHonorunyeckoro nactutyTa b. JI.
Po3uHT 3aM0KHMIT OCHOBBI COBPEMEHHOTO DIICK-
TPOHHOTO TEJEBHEHUS, CAENaB 3asiBKy Ha H30-
OpeTEéHHBIN UM «ODJNEKTPUUSCKHUIN TEICCKOI», KakK
OH Ha3BaJl CBOU TEIIEBU30D.

B 1911 roay PosuHr co3gan AeHCTBYIOIIYIO
MOJIETh TEJeBU3MOHHON YCTAaHOBKH W TIOTYUHII
MEepBOC B MUpPE MPOCTeiee TeIeBU3NOHHOE U30-
Opaxenne. B stux paborax Posunr onepemwn
yuéHbIX Bcero mupa Ha 10—15xerT.

BceMupHyto M3BECTHOCTh M MPU3HAHUE TOJTY-
YHJIM MAIIUHBI BEICOKOW YaCTOTHI, KOTOPBIE BCKO-
pe nocine cmeptu A. C. [lomoBa 6wsuTH pazpabora-
HbI pycckuM yu€HbiM B. I1. Bosnorauseim.

Bonpmioit Bkiam B pa3BUTHE PaJAHOTEXHUKH
caenan emé B 1916rogy M. B. LlyneiikuH, omy6-
JUKOBaB CBOIO pabOTy, B KOTOPOW OH NEPBHIM B
MHUpE MaTEMaTHYECKU JIOKa3aj CYIICCTBOBAHHE

T
Tlo pa3HBIM HCTOYHHKAM.
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OOKOBBIX YaCTOT TpH pajauoTeneGoHHON nepena-
qe.

Ho ocobenno mnogotBopHoe u OypHOE pa3BHU-
THE TIOJIyYMiIa PagUOTEXHUKA Y HAc, HA POJUHE
pamuo, mocie Bemukol OKTSIOpHCKOW COITHAIH-
CTUYECKOU pPEBOJIIOIUH.

VYxe B niepBbie rop1 COBETCKOM BJIACTH B Ha-
el cTpaHe HadalW OCYIIECTBIATHCS OIBITHBIC
Mepeiayd 110 pajno XUBOW pedd, a 3aTeM U My-
3BIKH.

BriepBeie B MUpe paauOBEIIaHUE HAYAIOCh B
HOs10pe — nmexabpe 1919 roma vepes pamuoresie-
¢onnyto cranuuio Hmkeroponckoir paamonado-
paTOpPUM — 3TOM «KY3HHIIBI PaTUOU300PETCHUIN»,
co3/laHHoM 1o ykazanuto B. U. JlenuHa.

[TogoOubIe ke ombIThl TpoBoamHch B CIIA
mumib B koHIe 1920T0/a, 1a U To 4epe3 paauo-
CTaHIIMIO PATHONIOONUTENS, NEHCTBOBABIIETO MO
BIIEYATIICHHEM COOOMIEHHHA O MOCTIKeHUsX Hu-
KEropoAcKoi paauonabopatopuu. B Anrnmu Ha-
Yajuo paJuoOBEUIaHusl Jatupyercs HosOpém 1922
roga, B0 @pannuu — aekadpém 1922 roma, a B
I'epmannn — oktsa6pém 1923rona.

B suBape 1920roga ombiTHas paanorenedoH-
Has ctaniusa 3 Hmwkaero HoBropoaa 6suta mepe-
Be3cHa B MOCKBY, U €€ MOIHOCTh BCKOpE ObLia
JoBeJieHa 110 3,5 KUIIOBaTT.

B tom xe 1920 rony B Kasanckoii Oaze pa-
no(opMHUPOBaHUH TaK)kKe MPOBOAWIKCH B IIHPO-
KHX MacIlTa0ax OIBITHI IO paaHOTeNe()OHHPOBA-
HUIO0. 371eCh ObLT CO3/1aH U YCTAHOBJICH HA OJTHOM
M3 BOJDKCKHX IIapOXOJIOB OIBITHBIN paguoTese-
(hoHHBIN TepemaTyHK, IMepeABuTasch oT Kazanm
BHU3 110 Bouire, mapoxos moanepKuBain pajauoTe-
Je()OHHYIO CBSI3b CO CBOCH OCHOBHOH 0a3oii. Pa-
6oty Kazanckoro pamuornepenaTauka CiBIIIHO
obu10 Ha paccrosHuu A0 1 000xu. Kazanckue pa-
JTUOCTICITUAIIACTH BOILIM B HUCTOPHUIO PaIUOTEX-
HUKH emé OXHOW 3aMedaTehbHOW paboToil: oHU
BIIEPBbIC OCYILIECTBUIIM YCUJICHUE peueii opaTopoB
W CO3JaNd TEPBYI0 B MHPE TPOMKOTOBOPSIIYIO
YCTaHOBKY, MO3BOJIMBIIYIO JietoM 1921 roma op-
raHu3oBaTh B MOCKBE mepe/iadyy «yCTHOW Ira3eThi»
OJTHOBPEMEHHO Ha MIECTH IIOMIAISIX CTOJIUIIBI.

Takum o00pa3oM, coBeTCKas paJAHOTEeXHHUKA
yKe B TSDKEITBIC TOABI TPAKIAHCKON BOWHBI, 0J10-
Kaubl ¥ pa3pyxu OOOTHANa TEXHHWKY KalHUTau-
CTUYECKUX CTPaH.

B Mockse, Henaneko oT Kypckoro Bok3ana,
ecth ymuna Pagwo. Ha Heit Obuta mocTpoeHa 1mo
ykazanuto B. W. Jlenuna camas MoIIHas pajauo-
CTaHIMsA B Mupe ¢ paauycom neiicteus 2 000xau.
Ona uMena MOIIHOCTh B 12 KWIIOBATT, MPEBBI-
MIABIIYI0 MOIIHOCTh BCEX BMECTE B3ATHIX Pajuo-
CTaHLIM{ CTONUI[ KpyNHEWIMX cTpaH EBpomsl n
CIIA. DTy pamroCTaHITIO TOCTPOWIA PAOOTHH-



ku Hwkeropoackoit pamnoradbopatopuu Mmoj py-
koBoaCcTBOM M. A. boHu-bpyeBuua.

C Tex mop W 10 CETrOAHSAIIHETO IHS Haia
CTpaHa COXpaHseT MEPBEHCTBO M BEAYIIEE IOJO-
YKEHHE B CTPOUTEIHCTBE MOIIHBIX PaIHOCTAHITHH.

28 wrons 1924r. 6bUIO M3/I2HO MMOCTAHOBJICHUE
Coseta HaponHeix komuccapoB CCCP «O wact-
HBIX MPHUEMHBIX PAaTUOCTAHIMIX». DTOT MUCTOPH-
YeCKU JOKYMEHT TOJOXKHII Hadauo OypHOMY
Pa3BUTHUIO PaJHMOBEIIAaHUsA, paguodUKauu U pa-
JUOTIOOUTEIHCTBA B HAIIICH CTPaHE.

OceHbIo TOTO K€ ToZa Ha4aJI0Ch CUCTeMaTH4e-
CKOE Bel[aHHWe 4Yepe3 HOBYIO paauocTaHIuio MH-
ctutryTa cBsi3u B COKOJIbHUKAX, OTIMYABIIYIOCS
WCKITIOYUTEIHHO BBICOKUM Ka4deCTBOM IIE€pEIadH.
3meck A. JI. Munn coBmectao ¢ U. I'. Kusmku-
veIM, H. 1. OranoseiM 1 M. U. bacamaeBsiM mo-
CTPOWIIN DS paanoTeNeOHHBIX MEPeIaTIuKOB
Hapacraroliei MoHocTH — ot 1,2xém B 1924r0-
ny 10 20 kem B 1926T0ny. [locnennuii nepenat-
yuk (paguoctanis M. [loroBa) OBLT KPyITHEH-
IIAM B MHUpE.

XapakTepHO, YTO TEPBEHCTBO STOT MepeaT-
YUK TIEPEHSJ y COBETCKOW ke 12«wmioBaTrTHOU
paauoctannni uM. KoMuHTEpHA, a YCTYMWI €ro
40KWUI0BaTTHOMY PaIUOBEIIATEIILHOMY MEpeaT-
4Ky, moctpoeHHoMy B 1927 romy B Mockse
M. A. bonu-bpyesuuem npu yuactuu A. M. Ky-
rymeBa. ['eHepaTop MOIIHOTO pajguoIepesaTInKa
COCTOST U3 TPEX CTYIEHEH, MpuYeM OKOHEYHAas
CTYIIEHb MMeJIa TPH JIaMIIbl C BOISHBIM OXJIAXK]Ie-
HUEM TIPU HOMHHAIBHOW MOIIHOCTH 25 xgm Kax-
nas. Pa3zpaboTaB 3Ty reHepatopHyto Jiamiry, M. A.
Bonu-bpyeBrnu omepennn Bce 3arpaHUYHBIC JTOC-
TIKEHUA B 3T0# 00macTi. KOHCTPYKITHS MOIITHBIX
COBETCKHX PaInOoJIaMIl C BOASHBIM OXJIAXJICHUEM
Mmo3:xe ObljIa 3aMMCTBOBaHA 3arpaHHIICH.

M. A. BoHuy-BpyeBuu.

B nauane 1928roxa non pykoBoacteom A. JL.
MuHIa OBIJI0O OpPraHW30BaHO OFOPO MOIIHOTO pa-
JUOCTPOCHUS, B COCTaB KoToporo Bxomwmu 3. WM.
Mogpens, II. TI. BanoB, H. U. OranoB u apyrue
pamuonmkeHepsl. [lepBoit paboToii 6r0po sSBHIACH
noctpoiika Moo 100kuioBaTrHOM paanoBe-
marenbHoi ctanuu um. BIICIIC.
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B nmnpoekTupoBaHMHM W CTPOUTENLCTBE JTOM
CTaHIWHU OBLIO MPUMEHEHO MHOTO CMEIbIX TeXHH-
YECKUX HOBUHOK, JUISI HM3YYCHUS KOTOPBIX PsIIT
WHOCTPaHHBIX ()UPM TpUCHIIAT B MOCKBY CBOMX
WHXEHEPOB.

Benen 3a pagnocrantueit um. BLCIIC B Teue-
HHUE MEePBOH MSATUIETKU OBLIO MOCTPOEHO emé de-
TBIpE PaIUOCTAHIINH TAKOH K€ MOIITHOCTH, HO YKe
0oJiee COBEPITICHHBIX.

A B 1933 rony 3a3Byuan <«romnoc» 500xwuio-
BaTTHOT'O PAJUOTHUTaHTAa — HOBOW CTAHIUU WM.
KomunTepHa.

Ota cTaHUUs — 3aMeyaTelbHOE COOpYKEHHE,
KOTOpOMY HE OBUIO paBHOTO B Mupe. | maBHBIN
cTpouTeNb 3Tor paauoctaniuu A. JI. MuHIl npu-
MEHWI [Ji1 He€ HOBBIM TUI pPaJIMOBEIIATEILHOM
AQHTEHHBl ¥ OPHUTHHAIBHBIA CHOCOO MOCTPOCHUS
MOIIHOM CTYIIEHH paJrolNepesaTInKa, COCTOSB-
e U3 MIeCTH HE3aBUCUMBIX JIPYT OT JIpyra yCH-
JUTEIBHBIX OJIOKOB, pabOTaBLIMX Ha OAHY OOIIYIO
AHTCHHY .

B Amepuke pagmocTaHIMsg TaKOW K€ MOIIHO-
cTH ObJIa OCTPOEHA JIILB Yepe3 T, MPUIEM I10
MPU3HAHUIO CAMUX aMEpPUKAHIEB MpU €€ MpOoeK-
THPOBAaHWHU M CTPOUTENHCTBE OBLIA HCIIOIB30BaHA
COBETCKasi CHCTEMa ITOCTPOCHHUSI CBEPXMOIIHBIX
NepeaaTInKoB.

OnIHOBPEMEHHO CO CTPOUTEIBCTBOM [IMHHO-
BOJIHOBBIX U CPEIHEBOJIHOBBIX MEPENATIUKOB CO-
BETCKHE y4YEHbIE U WHXKEHEPHI HANPSLKEHHO pabo-
Tajay Haj MPOoOJIEMOW HCIOIh30BaHHS KOPOTKUX
BOJIH.

IToka Ha 3amame u3ydyanum CBOMCTBA PaIHOBOIH
mmnoit 70—-100m, B Huwkeropoackoit paauona-
6opatopun M. A. bonu-bpyesnu u B. B. Tatapu-
HOB B 1923 romy meperuid K 3KCIEPUMEHTaM C
0oJee KOPOTKUMH BOJIHAMH W BBISICHUIIA 3aKOHBI
pacnpocTpaHeHHs JUIMHHBIX W KOPOTKHUX BOJIH.
Ot1H paboTHI TTOKA3aJd, YTO, UMES IBE-TPH BOJIHEI,
MO’KHO OCYIIECTBUTH MPAKTHYECKH KPYTIIOCYTOU-
HYIO PaAHOCBSI3b C KOPPECIIOHACHTAMH Ha JIFOOBIX
paccrosiHusix. Ha ocHoBe storo Humxkeropojckas
paauonabopatopust B 1926 romy, yCTaHOBUB KO-
POTKOBOJIHOBBIE Tepeaatynku B MockBe u Tami-
KEHTE, OCYIIeCTBHIIa MaruCTPAIbHYIO PaJHOCBS3b
Mocksa — TamkeHT. Ha 3Tux paauonepenaraukax
ObuIM ycTaHOBIEHBI pa3pabortanHeie B. B. Tara-
PUHOBBIM TIEPBBIC MaruCTPalIbHBIC KOPOTKOBOJI-
HOBBIE QHTEHHBI B BUE CIOXHBIX CHUCTEM IIOITY-
BOJIHOBBIX BuOpatopoB. B centsiOpe 1926 ronma
Hayajia peryJspHbIC TMepeaayd KOPOTKOBOJIHOBAS
paarocTaHnyg Bo BiannBocToke, ycTaHOBIEHHAS
Hmxeroponckoii paamonaboparopueii. Ota craH-
usl mojajepkuBana cBs3b ¢ HumxauMm Horopo-
noM Ha BoaHe 23.m Ha paccTossHuu B 7 000xwm.

B Tom xe romy Ha COKONHHHYECKOW pajno-
CTaHIMM OBUI COOpY)XeH mepBblii B EBpome ko-



POTKOBOJIHOBBIH paguoTeIeOHHBINA IepeIaTInK
MoOmHOCThI0O B 10 k6m, KOTOpBIA TOJIEPKUBAI
perymsipuyto cBs3b ¢ [ansaum Bocrokom. Ha
sToM nepeaaruuke A. JI. MuHIeM BriepBbie ObLia
MPUMEHEHAa JUIS PEeryJIHpPOBAHHUS HYaCTOTHI peak-
THBHAS JIaMIIa.

JlanbHelmme TpyIbl HANIMX YYEHBIX W WHXKE-
HEPOB YBEHYAUCh coopyxkeHuem B 1938 roay
MEPBOH B MHUpPE KOPOTKOBOJIHOBOH 120kuinoBarT-
HOW paJInOCTAHITUY JIJISl BEIAaHUSI.

Hama crpana siBnsieTcsl Tak:ke pPOAMHON Mac-
COBOTO pajvoBenIanusa 1o mpoBogaM. CoBeTckas
paAMOTeXHUKA TIEPBOH B MHpE CTajla Ha IyTh
npoBogHOH paguodukanuu. C caMmoro Hayana pa-
JUOY3JIBl Y HAC CTaJId UCTOJIH30BATHCA HE TOIBKO
JUTS TPAHCISIUN TIPOTPaMM, MPHUHUMAEMBIX TIO
panuo, HO W Ui OpraHU3alud MECTHOTO PaAHO-
BEIIaHUS.

Hapsimy ¢ ycmexamu B CTpOWTENBCTBE IEpe-
JAOMUX PAaJUOCTAaHIIMA U pPa3BUTHH MacCOBOTO
pPaaAMOBEIIaHNs COBETCKHE CHEIMAIUCTHI JTOCTHT-
JU KPYIMHEHIINX pe3yabTaToB U B CO3JIaHUH MPH-
E€MHOM pauoanmnaparypsl.

Ponp coBeTckux y4y€HBIX B Pa3sBUTUU TEOPUH
paaronpuéMa W B KOHCTPYHPOBAHUHM DPaIUONPH-
E€MHHIKOB OY€Hb BEJIMKA W WX HCCIECOBAHUS B PA-
Jie cIy4aeB OIepeKalli UcCIeJOBaHUs 3apyOex-
HBIX y4€HbIX. TakoBbl, Hampumep, pabotel B. A.
KotenbnukoBa u A. H. Illykuna — o mnomexo-
ycToiunBoM paauonpuéme, A. 1. bepra — o ce-
To4HOM aerexktupoBanu, I'. C. I'openvka u I'. M.
I'mama — o cepxpereneparope, B. M. Cudoposa —
no Teopuu panuonpuéma, E. I'. MoMmoTra — no uz-
OuparenbHOMY JeTeKTHpoBaHuio. llepBocTemnen-
HOE€ 3HAYEHWE ISl MOHUMaHUS CIOXHBIX SBJICHUN
ANEKTPUICCKUX KOJICOAaHWH Kak IpH IpHuEMe, TaK
U TpU TEHEPali UMEIOT TEOPETUYECKHEe PadOTHI
mkonsl axkagemMukoB JI. WM. Maunpenbmirama u
H. JI. ITamanexcu.

MHorouuciieHHbl pabOThl HAIUX YYEHBIX W
WH)KEHEPOB B 00JIaCTH KOHCTPYHPOBAHUS PaJUo-
npuémunkoB. Emé B 1923roay I1. H. Kykcenko u
A.JI. MuHIT TIpEeIJIOKHUIN TPUMCHCHHE >Xeie3a
JUI. HACTPOMKM KOHTYpPOB; 3TOT METOJ IIMPOKO
MIPUMEHSACTCS B HACTOSIIEE BPeMS M BO MHOTHX
CIIydasx SBISETCS OCHOBHBIM METOJIOM HAaCTPOW-
KM WU TOACTPOMKH KOHTYpoB. B mepmom 1925 —
1930romos I1. H. Kykcenko, JI. b. Cnensia, M. U.
IToHoMapeB co3fanu psijl KOHCTPYKLIMM Marucr-
paNIbHBIX IPUEMHHKOB 711 JUIMHHBIX BOJH; B 1932
roay A. Il. CuBepc pa3paboTan KOHCTPYKIHIO KO-
POTKOBOJIHOBOTO ~ MarucCTPaJIbHOTO MPUEMHHKA
ILKY; 8 1939roay B. A. Korensaukos, A. B.
UYepenkoB u A. @. 'aHUH CKOHCTPYHPOBAJIN MPHU-
EMHUK JUId TpuéMa OJTHOTIONIOCHBIX Tepeaay ¢ 0OJi-
HUM Telle(OHHBIM M TpeMsl TelerpadHBIMU KaHa-
JIaMH.
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[Mumynmid npuéM Ha paJMOIHMHUSIX BIEPBBIE
ocymecTBrI uzooperarens paano A. C. Ilomos.
Ilepen OredyecTBeHHONW BOWHOM Ha JMHHAX pa-
muocBsizsn CCCP ObutH yCTaHOBIIGHBI COBETCKHE
BBICOKOCKOPOCTHBIE (POTOTPAHCMUTTEPHI, MO3BO-
nasiire nepeaasarb 0 1 000 cioB B MHUHYTY.
[Ipu cBsa3m Ha nunun MockBa — Hb}O-ﬂOpK 3Ty
CKOPOCTh TPUXOJMIOCh MOHWXAaTh, TaK KaK Ha
npuémueix 1eHTpax CIIA He ObUIO THIIYIIEH
anmapaTypsl, MOTYIIel paboTaTh Ha TAKUX CKOPO-
CTSIX.

OyHIAMEHT MPOYHO yIEP>KUBAEMOTO MHPOBO-
ro nepsercTea CCCP nmo mouiHocTH paguosenia-
TEJIBHBIX CTAHIUH OBLI 3aJI0KEH paboTaMu COBET-
CKUX YYEHBIX, HEM3MEHHO CTPEMHUBIIHMXCS IOJ-
BECTHU MPOYHYIO HAYUHYIO 0a3y Mo WHKEHEpHBIC
pacuétel. M. B. llyneiikuH ObLT OTHUM U3 CO3/1a-
TeJeld COBETCKOM METOAUKU DPATUOTEXHHUUYECKHUX
WH)XCHEPHBIX pacd€ToB, KacaBIIUXCA JIMHHOBOJ-
HOBBIX aHTEHH W 3a3e€MJICHUH, JTaMIIOBBIX TeHEpa-
TOPOB M UX CTA0WIU3AIIUU, MOIYJISALIUU H JIP.

B 1920 roay, Ha yeThIpe roma paHblle HHO-
cTpaHHbIX yu€Hbix, M. B. Illyneiikun paspaboran
OCHOBBI TEOPHM NPETOMIICHUS PaJUOBOJIH B HO-
HOChepe.

M. A. bonu-bpyeBuu cozngan cBOIO OpHUTH-
HAJIBHYIO TCOPHUIO JIAMIIOBBIX T'€HEPATOPOB, pas-
paboTan KOHCTPYKIMIO MOIIHBIX TE€HEPaTOPHBIX
JaMI C HapyXHBIM aHOJIOM, OXJIXJTaeMbIM BO-
JOH. DTa KOHCTPYKLUS MOTy4riia BceoOlee mpu-
3HaHHWE M CTaja BCIOLy UTUPOKO MPHUMEHATHCS.

A. U. bepry npuHaajie)xar I€HHBIE paOOTHI 10
OCHOBHBIM BOIPOCAaM TEHEpAIllU{, CTa0WIN3alun
YacTOTHI, YCHUIJICHUS U YIIPaBIECHUS TeHepaTOpamMH.

A. JI. MuHII ormyOIMKOBaNT pabOTHI IO PacuETy
MOIIIHBIX TEHEPAaTOPOB, BOMPOCAM MOJIYJSIUN U
CTPOUTEILCTBY CBEPXMOIITHBIX CTAHITHIH.

CamocrosTenpHass U OoJbInas 001acTe padoT
COBETCKHX YYEHBIX M WHXXCHEPOB OTHOCHTCS K
TEOpUU aHTEHH W WX KOHCTpyKIusaM. Hagarmo
atuM paboram monoxun M. B. IllyneikuH cBou-
MH HWCCIIEOBAHUSAMHU PA3IUYHBIX JITUHHOBOJIHO-
BBIX aHTCHH U CETEH.



[lepBrie cI0XKHBIE CUCTEMBI KOPOTKOBOTHOBBIX
aaTeHH O6puTH ocTpoeHsl B CCCP u sSBUINCH po-
JOHAYaNbHUKAMH BCEX YCTPOMCTB MOJOOHOTO TH-
mna.

B mocnegnee Bpems pabotel A. A. Iluctons-
kopca u S. H. ®enbna ganu nmpuHUUNHAIBHOE
paspelieHne Bompoca O CO3AaHUM TaK Has3bIBae-
MBIX MIENIEBBIX MW AU(PAKIIMOHHBIX aHTEHH, KO-
TOpble OBUTM TPEUIOKEHBI HE3aBUCUMO JPYT OT
npyra M. A. bonu-bpyesnduem u M. C. Helimanom
1151 pabOTHI HA OYEHb KOPOTKUX BOJHAX.

HoBoit 007acThi0 pagMOTEXHHUKH SBIISICTCS
TEXHWKa CAaHTUMETPOBBIX BOJIH, CHIrpaBLIas pe-
LIAIOUIYIO POJIb B ycIexax paauonokannu. OnHon
M3 CaMbIX OCHOBHBIX 3a]1a4 TEXHUKU CAHTUMETPO-
BBIX BOJIH SIBJISIETCS pa3paboTKa METOMOB TeHepa-
LUK BOJH TakoW JJIMHBI U COOTBETCTBYIOIIUX Te-
HepaTtopoB. Kak W3BEeCTHO, B HAacCTOsIIEE BpeMs
MPaKTHYECKH MPUMEHAIOTCA [[BA THUIA TE€HEpaTo-
pPOB — MarHeTpoHbl (MICK0 KOTOPBIX BBIIBUHYII
M. A. Bonu-bpyeBu4) u ximctpoHsl. B ux paspa-
00TKE BBIJAIOIIASACS POJb IMPHHAIEKUT COBET-
ckuM y4uéHbIM. CoBeTckuil pu3uk A. A. CiaynxuH
SBIISIETCS. OAHUM W3 TIHOHEPOB B 00JacTH Hccle-
JIOBaHWS MAarHeTPOHOB M OJHMM U3 CO3/aTeler
MarHeTpoHHOro reHeparopa. CoBpeMeHHBIH MHO-
TOKaMEpHBIH MarHeTpOH TNpEeACTaBIsIeT CcoOoM
JanpHeWlee pa3BUTHE KOHCTPYKLMI MarHeTpo-
HOB, paspaboranueix M. @. AnekceeBbiM u /[[. E.
MamnsipoBsiMm emié B 1936—193 Fomax.

[upoko pacmpocTpaHEHHBIN B paguoanmapa-
Type CaHTHUMETPOBOTO IHama3oHa TaK Ha3bIBae-
MBIH OTpa’kaTeIbHBIM KIMCTPOH M300pEN coBeT-
ckuil nmxkenep B. ®@. Kopanenko B 1940rony.

OCHOBHYIO poJib B paboTe KIIMCTPOHA HTPAIOT
00BEMHBIE KOJIEOATENbHBIC KOHTYPHI WIIH PE30Ha-
TOpBI (<OHIOBUOPATOPHD»), MPEACTABIAIOIINE CO-
00l OrpaHHMYCHHbIE METAJUIMYECKHMHU CTEHKAMHU
00BEMBI, CITy)Kallie pe30HaTOpaMH ISl DIIEKTPO-
MarHUTHBIX KOJeOaHWl CBEPXBBICOKHX 4YacToT.
Takue pe3oHAaTOpHl BIEPBBIC MPEIJIOKUI COBET-
ckmit paguocrenuanuct M. C. HetimaH.

OO6patumMcsi, HaKOHEIl, K em¢ OJHON aKTyallb-
HOW MpoOJieME COBPEMEHHOW PpaJNOTEXHUKU —
mpo0iieMe pacpoCTpaHeHHsI PaAHOBOIH.

3acmyra cTpOroro M HCYEPIBIBAIONIETO peIlle-
HUS 3a1a4u TUpakUuy, KOTopas SBISETCsS OCHO-
BOM TEOpUH PACIPOCTPAHEHHS] MOBEPXHOCTHBIX
PaAMOBOIH, MPHUHAIUIEKUT COBETCKOMY YUEHOMY
akagemuky b. A. BeeneHckomy.

Habnronenus 3a pacnpocTpaHeHHEM KOPOTKUX
BOJIH, JABIIME IIEHHBIE pe3ynbTaTel, Bemw J[. A.
Poxanckwmii, M. A. boru-bpyesnu u A. H. Ily-
KWH.
B 1932roay npodeccop A. H. llykun Boep-
BbI€ MPEIJIOKWI METOJl pacyéTa Hanps>KEHHOCTH
MOJIsl Ha KOPOTKUX BosiHaX. OH ke moapoOHO pac-
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cmotpen B 1937 romy ycinoBust pacnpocTpaHEHUs
paJIMOBOJIH B MOPCKOM BOJIE.

C uzoOpereHneM HOHOC(EPHBIX CTaHLUH pa-
OUOTEXHHUKA IMOJy4YHia HOBOE MOIIHOE CPEICTBO
JUTSE U3YYEHHS TIPOLIECCOB PACIPOCTPAHEHHS TIPO-
CTPaHCTBEHHBIX PaJUOBOIH.

M. A. bonu-bpyeBnd, cmeno pemaBmuid cio-
JKHEeHMIne 3a7aud B JIOOBIX OTPACsIX PaguoTeXx-
HUKH 1 HAMHOTO OTIepEeXKaBIITNi yIéHBIX 3amana B
psiZe CBOMX WJCH, SIBWICS THOHEPOM HMITYJIbCHO-
ro Meroja uccienoBanusi nonochepsl. OH CKOH-
CTPYHMpPOBAJl U MCIBITAI MEPBYIO MOIIHY0 20Ku-
JIOBATTHYIO MMITYJIbCHYIO CTAHIIUIO, TTPH TTOMOIITH
KOTOPO#1 OBLTH POBEACHHI TIEPBBIE UCCIIEIOBAHUS
noHocdepsl 3a MONIPHBIM KpyroM B 1933rony.

Bonpmioe 3HaueHrne MMEIOT MCCIENOBaHUS yC-
JIOBUI PACIIPOCTPAHEHUS YIBTPAKOPOTKUX BOJH
(YKB), urparomux Ternepb CTOIb BaXKHYIO POJb B
PaAMONIOKAIINY U TEIECBHUICHHUH.

B CCCP mnepBble ONBITBI 1O pagvoOCBA3H Ha
YKB u onpeaeneHu0 0COOCHHOCTEH MX pacipo-
CTpaHeHHs ObUIM OCYIIECTBIICHHI eimé B 1922roay
b. A. Beeaenckum coBmectHo ¢ A. W. JlaHunes-
ckuM. Mmu Torja BnepBble ObLTa OCYIIECTBIICHA
paauoTenerpadHas nepenadya Ha BoiaHe 3,8 m. B
1926-1928&onax b. A. Beenenckuii, A. I'. Apen-
Oepr u A. B. AcradpeB ycTaHOBWIN 3aKOHBI pac-
npoctpanenuss YKB Ha 3emnie B mpezaenax He-
OonpIuXx paccTossHui. OHM K€ TPOBETH OTIBITHI
cBa3u Ha YKB ¢ aspocratamu u camonéramu. B
1928roxny b. A. Beenenckuii BiepBble B MEPOBOM
JTUTEpaType OMmyOIUKoBal (pOPMyYIBI, SIBUBIIHECS
MEePBOI MOMBITKOW YCTAHOBJIEHHUS 3aKOHA PacIpo-
ctpanenus YKB. Ilog pykoBoactsom b. A. Bae-
neHckoro Obuia moctpoeHa W B 1931 romy Bena
peryispHbIe Mepenadn mepBas B MUpPE paanoBe-
narenbHas cranius Ha YKB (PB-61). B 1933ro-
Jly TPYIIIa COBETCKUX YYEHBIX IO PYKOBOJCTBOM
b. A. BBeaeHCKOro yCHENIHO IpPOBEJa OIbITHI
cBsi3u Ha BomHe 60 cm. Pagmocurnanel, mociaH-
HbIC HA 3TOW BOJIHE, YAAJIOCh MPHHATH Ha pac-
crostaun okosio 100xm.

Axkagemuku JI. 1. Mangensmram u H. 1. Ila-
MaJIEKCH Pa3padoTaIl METOABI U3MEPEHHS CKOPO-
CTH pacHpOCTpaHEHHS PaIUOBOJH, WCCIEIOBAIH
YCIIOBUSI PaclpoOCTpaHEHUs] KOPOTKUX U CPETHHUX
PaJAMOBOIIH HAJ| IIOBEPXHOCTHIO 3eMJIHM. AKaJIeMHK
B. A. ®ok co3nman Teopuio pacrupocTpaHeHusl pa-
JTUOBOJIH HaJ TOBEPXHOCTHIO 3eMiu. COBOKYII-
HOCTB 3THX pabOT MO3BOJISIET PEIIaTh PSIJT BAXKHBIX
MPAKTUYECKUX 3a/1a4, BOSHUKAIOIINX TIepe] HOBOU
PalUOTEXHUKOM.

Wnen u wuccnenoBaHMsl COBETCKUX YUYEHBIX
CBITPAJM TAKXKE BBLIAIONIYIOCS POJIb B Pa3BUTUU
MHOTHUX 33/1a4 PaguoJOKalui U paJuOHABUT AN
— OTHX, MOXalyl, HauOoJiee BaXKHBIX 00JIACTEH
COBPEMEHHOH palMOTEXHUKH.



OrpoMeH BKJIaJ HAamUX YYE€HBIX B pa3BUTHE
TEJIeBUICHUS.

Baxueiiiivue ugen COBPEMEHHOTO TeIEBUIC-
HUS U U300pETCHHS B 3TOM 00JIACTH NIPUHAJICKAT
YUYEHBIM U MH)KEHEpaM Hallleil CTpaHbI.

B ocHOBe Bcex TeeBH3MOHHBIX IMEPENAIONIIX
YCTPOUMCTB JIS)KHUT SIBJICHUE TaK Ha3bIBAEGMOTO
BHemHero (otoaddekra, 3aKIIOYAIONIErocs B
BBIPBIBAHUH CBETOM 3JIEKTPOHOB M3 IMTOBEPXHOCTHU
MeTayia. 3aKOHbI, KOTOPBIM MOIYUHSIETCS 3TO SB-
JICHUE, U OCHOBHBIC YCIIOBHS, NIPH KOTOPBIX OHO
MOKET OBITh MPAaKTUYECKH HCIOJIB30BAHO, yCTa-
HOBJICHHI €IIIE B TIPOIILJIOM BEKE BEIIMKHM PYCCKHM
¢uzuxom A. I'. CronetoBeiM. MM e ObLT mOCTpO-
€H TIEPBBIA (POTOIIEMEHT.

ITepBhiii peanbHbIE TPOEKT CUCTEMBI TEJIEBU-
nenus ObuT peuoxkeH emé B 1885roxy pycckum
yuéasiM [1. Y. baxmeTtreBpiM. Onmcanue e€ 1o-
memeHo B Ne 1 xypHama <« OQIEKTPUUYECTBO» 3a
1885rox.

Kak ye yKka3pIBAIOCH BHIIIE, OCHOBOIIOJIOXK-
HUKOM COBPEMEHHOTO TEJEBHIEHUS SBISETCA
pycckuil yuénsiii b. JI. Po3unr. OH e BrnepBble
MPUMEHW TPUHIUN HAKOIUICHUS (hOTORIIEKTPH-
YEeCKUX 3apsI0B, KOTOPBIH OJIeCTSAIIE NCIIOIh30BAIl
B 1931 roay coBerckuii yuénsiii C. U. Karaes,
pa3paboTaBIIMK  AIEKTPOHHO-TYYEBYIO TPYOKY
JUTS TIepeavuy U300paskeHUH.

B 1932roay C. U. KaraeB npeioskuia HOBBIH
MPUHIUI  TTOCTPOCHHUS TEPEIAlOIUX TPYOOK,
nanpHenmee paszutue kotoporo II. B. IImaxko-
BbiM U [I. B. TumodeeBbIM IO3BOJHIIO CO3AATh
BBICOKOYYBCTBUTEIIBHYIO TEIEBU3HOHHYIO TPYOKY
C MEPEeHOCOM H300paKeHMs, M3BECTHYIO IO Ha-
3BaHMEM CYNEPIMHUTPOH. JTa CHUCTEMa HAMHOTO
ofiepennya 3arpaHuIHbIE pa3paboTKH.

IIpodeccop I'. B. Bpayne coznan opuruHaib-
HYIO CHCTEMY TEJIEKUHO U mpeanoxui B 1938ro-
Iy DIIEKTPOHHYIO CHCTEMY, HCIOJIb30BAHHYIO
Mo31HEE B CBEPXYYBCTBUTEINBHON Nepeaaronieit
TEJICBU3UOHHON TpyOKe, Ha3pIBAEGMOU CylepOpTH-
KOHOM.

BakueimuM — GakTopoM, 00eCIIeYHBAIOIINM
BBICOKYIO 4YBCTBUTEIIEHOCTh COBPEMEHHBIX Iepe-
JAIOIINX TEJIEBU3MOHHBIX TPYOOK, SBISETCS MpPH-
MEHEHHE B HHX MHOTOKPaTHOTO BTOPHUYHOTO
AJNIEKTPOHHOTO YMHOXUTEIIS, TIEPBHIC JEHCTBYIO-
e MoJieu KoToporo Obutu co3fansl B 1930r0-
ny JI. A. KyGerkum.

BonpmmM  ocTHKeHHEM COBETCKOM  pajuo-
TEXHHWKHU SIBIISICTCS BBOJ B JeWicTBUEe B MOCKBe,
Jlenunrpane 1 KueBe HOBBIX MOIIHBIX TEIEBU3H-
OHHBIX IICHTPOB.

3o0Ha yBepeHHOro mpuéma mnepeaad MOCKOB-
CKOTO TEJIEBU3MOHHOTO IEHTPa HENPEPHIBHO YBe-
JINYMBAETCA. Y JOBIETBOPUTEIHHOTO MPUEMA ITUX
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repeaad JOOMIHCH YK€ PaIHOIO0NTENIN TOPOIOB
CepmryxoBa, Tymsl, Ps3anu u Kamyru.

CoBeTckasi HayYHO-TEXHHYECKas MBICIhL YC-
MENIHO Pa0oTaeT HaJa CO3MaHHUEM ammnapaTyphbl
1BeTHOro TeneBuaeHuss. CHCTeMy IIBETHOTO Teje-
BuaeHus eimé B 1925rony npeiokuia COBETCKUM
nzobperatens M. A. Apgamuan. [pyryro, Gomnee
COBEpIICHHYIO CHCTEMYy INpuéMa IBETHBIX H30-
Opaxenuii paspadoran B 1929 romy umxeHep
0. C. Bonkos.

Benytcs Taxke pa3paboTku B 0b1actu 00BEM-
HOTO TEJIEBHUICHUS.

Ha ocHoBe pa3BuTHs OTEUECTBEHHOH panno-
MPOMBINUICHHOCTH paJHoOBEIIaHne U panuoduka-
LK TPHOOpETH HeOObIYaiHbIH pa3Max. MUTHHT ¢
MUJIJIMOHHOM ayJIuTOpHUeH, npeackazanusii B. 1.
JleHWHBIM, OCYIIIECTBIIEH.

Ycnexyu COBETCKOTO pajo, JOCTUTHYTHIE IOJT
pykoBojictBoM Ilaptuu u IlpaButenscTBa, Aenar0T
BO3MOXKHBIM JTAJIbHEHIIIee OBICTPOE pa3BUTHE pa-
TuoduKanmy.

Hama Pojguna mepenuia K CIUIONIHON pajguo-
¢ukanuu, KoTopas B Onmkaiiiume rofsl OyaeT 3a-
BEpIIICHA.

Ocoboe BHUMaHHE YACISCTCS Pa3BUTHIO CEJb-
CKOH pamuodhuKaIim.

BHenpeHue ynpTpakOpOTKOBOJIHOBOTO Bellla-
HUS TIO3BOJIUT B TOPOJAAX, IJIE CHJIBHBI BCSKOTO
polla MHIyCTpHAIbHBIE TIOMEXH, OOECIIEUUTh BHI-
COKOKAUECTBEHHBIH MPUEM paIMOBEIAHUS.

Pamuopeneiinpie JvHWUM, HAa HEOOXOIUMOCTH
pa3BUTHS KOTOPBIX yKa3zaHO B permeHusx XIX
chezma KIICC, OTKpBHIBAIOT IMHPOYANUIITHE BO3-
MOXKHOCTH JUISI Pa3BUTHUS MEKIYTOPOJIHBIX Teje-
(hOHHBIX CBSI3CH, a TakKe IJIsT OOMEHA TEJICBU3H-
OHHBIMH IPOTPAMMaMHU MEXy TOPOJaMH.

B Ommxkaiiimee Bpems, KpoMe yxKe AEHCTBYIO-
IIUX, BCTYIAT B DKCIUTYaTalldI0 HOBBIC TCIICBU3H-
OHHBIE IIEHTPHI B PsAJie TOPOJIOB.

PaguorexHuka W 3NMEKTPOHUKA BHEAPSIOTCS BO
BCE OTPACIIH HAYKU U TEXHUKHU U B OBIT COBETCKUX
JOJEH, urpas OrPOMHYIO POJb B TEXHHYECKOM
nporpecce Haiie crpanbl. [I[puMeHeHue 3Toi HO-
BOM TEXHHMKH BEJIET K IOBBIIICHUIO MPOU3BOIH-
TEJIHHOCTH TpyHa W YIAYUIIEHWIO KadecTBa Mpo-
OYKIWHA TP CHIDKEHUH €€ ceOecTOMMOCTH, OT-
KpBhIBACT HOBBIE BO3MOXHOCTH JUJISl HAYYHBIX HC-
CJIEeIOBAaHUM.

HeykioHHBINM POCT I3KOHOMHUYECKOTO U TEXHU-
YECKOT0 MOTYIIECTBA HAICH OTYU3HBI, KPYITHEH-
IIME JOCTHXKCHUS COBETCKOW HAYKU M PaTUOTEX-
HUKHA CO3/Ial0T HIMPOKHE BO3MOXKHOCTH IUIA yC-
TIEIIHOTO BBITIONHEHHSI TaKUX HAYYHBIX U TEXHH-
YECKHUX 3a/1a4, PEIICHHE KOTOPBIX HE MOJ CUIY HU
OJHOU KaNUTaTUCTUYECKOMN CTpaHe.



CoBeTrckue yu€Hble M HHKEHEPHI, padoTaromme
B 00JacTH paamo, BOOAYIICBICHHBIC HCTOpHYE-
ckumu pemeHusiMu XIX cpesna KommyHnucrnue-
ckoit maptuu CoBerckoro Corosa, MpUIOKaT BCeE
CHJIBI K TOMY, YTOOBI MHOYKHTD YCIIEXH ITEPEOBOM
COBETCKON PaJIMOTEXHUKU BO HUMS JalTbHEUIIEro
YKpETUIEHUs] MOTYIIEeCTBa Haiel PoauHbl, BO uMs
TOP)KECTBAa KOMMYHH3MA.

Pa,Z[I/IOJIIO6I/ITCJII/I — OHTY3HUAaCThI
1
PaaAuOTCXHUKHU

Bemukuit mzobperarens pamno A. C. Ilomos
caM SIBIISJICS TIEPBBIM TPOIATaHIUCTOM pPaIuo-
TEXHUYECKUX 3HAHWU. Bunms oOrieHapogHoe 3Ha-
yeHue coero m3oOpetenusi, A. C. IlomoB crpe-
MWJICSI KaK MOYKHO IIUPE MOIMYJIIPU3UPOBATH J10C-
TxkeHHsT B 00nacTu paauocBsa3u. OH uurtan myo-
JIUYHBIC JICKIIUU C JEMOHCTPAIUSIMU CBOCH arma-
paTypsl, BBICTYNall Ha Pa3UYHBIX Che3ax, CTpe-
MUWJICSI IPUBUTH UHTEPEC K PAINO CPEAH YIUTEIeH
¢usuku. Hezamonro o cBoeld CKOPONOCTHXKHOM
KOHYHHBI YUEHBIA MPOYNTAT TPH JICKITHH O Oec-
MPOBOJIOYHOM TeJierpade Ha che3zie YUuTenei Ha-
POJTHBIX IIIKOJ.

DTa NeATenbHOCTh YUYEHOTO HE MOIJIA HE N1aTh
cBoux MionoB. Cpenn Bpauel, eCTeCTBOMCIIBITA-
TeJeH, nmpenojaBaTencii GU3NKKU, HAPOTHBIX yUU-
Tenel, XKeIe3HOZOPOXKHBIX JIIEKTPUKOB, oduie-
poB (10Ta U CTYIACHTOB, Niepe]] KOTOPBIMHU BBICTY-
nan u3o0perarenp paano, HAXOIWINCh DHTY3Ha-
CTBhI HOBOT'O BEIMYAMIIEr0 JOCTUKEHUS TEXHUKHU.

[To mpaBy nepBEIM pagHONIOOUTENEM B Halleh
CTpaHE MOXKET cuuTaTbcs Muxaun AJekcaHIpo-
BUY boHu-bpyeBuu. DTOT BBIAAOIINICSA UHKEHED
1 y4é€HbId, IpocaaBuBLINK Hamly PonnHy MHOTH-
MH 3aMedaTeNlbHBIMH H300pEeTeHHsMH B 00JacTu
panuo, pykoBoautenb Hukeroponackoit panuona-
OopaTopuH, «KpymHeHuii paboTHUK U n300peTa-
TeJIh B PAJAMOTEXHHUKE», KaK 0 HEM OT3bIBayicA B.
N. JleHuH, Hayan 3aHUMAThCS PaTUOTEXHUKOU
emé B roHOIIeCKOM Bo3pacte. B 1906roxy M. A.
bonu-bpyeBuu moctpoun B cBOeil goMaimiHel la-
6opatopun B KnueBe pagnonpu€MHUK M paguoIe-
penatuuk 1o cxeme A. C. [Tonoga.

Ho tonsko mpu CoBeTckoil BIacTd paauoio-
OWTEIHCTBO MPHUHSIIO MACCOBBIA pa3Max M CTalo
MOJYIMHHON KYy3HUIIEH MOJTOTOBKM KaJpoOB pa-
JUOCTICITUAIUCTOB M MOTY4Yel CHIoN pamuoduka-
LMY CTPaHBI.

Komnpibenpio COBETCKOTO PaIHOIOONTETHLCTBA
obuta Hmkeropojckas paguonadopatopusi. Brnox-
HOBJIIEMBIC TIpenHavYepTanusMu JleHuHa, paboT-
HUKH Hmkeropoackoit pamguonabopaTopun  HE

1
Ilo Pa3HbIM UCTOYHHKAM.
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TOJIbKO OCYILECTBIISUIM JIGHMHCKHE HJIEU Paauo-
¢uKanuy cTpaHsl, HO ¥ IPONAraHAMPOBAIN 3TH
WJeH, CTPEMIINCH K HACAKACHUIO PAAHOTEXHUYE-
CKMX 3HaHMH B Maccax.

Bosburyto ponb B pa3sBUTHU PaAHONIIOOUTEINb-
CTBa HUIpajil PYKOBOAMUTEIU paauoiaadopaTopuu
M. A. bonu-bpyeBuu u B ocobeHHOCTH Tpodec-
cop B. K. JleGequnackuid, IBISABIIANACS TaTAHTIIU-
BbIM IOIYJIAPU3aTOPOM JIOCTIDKEHUM pajnoTex-
HUKHA U PEAAaKTOPOM IIEPBBIX COBETCKHX paano-
TeXHU4ecKuX XypHaioB. B. K. Jlebequnckuii 6bu1
OpPraHu3aToOpoOM M aBTOPOM MHOTHX cTarel o pa-
IHOMIOOUTENIBCTBE M CO3AaTeNIeM TEePBOM Macco-
BOH pagnoOnOIMOTeYku. DTH TepBbIe OPOIIIOPHI
IUISL pamguooOuTeNel, n3maBamimmecs Hikero-
POJACKOW pamuosiabopaTopreil OONBITUMH THpPA-
KaM{ ¥ HEOTHOKPATHO Mepen3IaBaBIINecs, OYeHb
HOMOIVIM Pa3BUTUIO PaJUOIIOOUTENILCKOTO ABU-
keHns. 3meck B Hmkeropomackoit mabopaTopuu
Obul pa3zpaboTaH MOMYJSPHEHIINI JeTEKTOPHBII
paguonpuéMuuk C. W. IllamommnukoBa, a 3aTtem
MacTepcKHe paanosiabopaTopuu U3rOTOBUIM OKO-
10 1 5005Tux NpUEMHUKOB CIELUAIBLHO IS pa-
THOMIO0UTETICH.

B. K. JlebeanHckumin.

PyxoBonutenu pannonabopaTopuul MpUBJIEKIN
K e€ paboTe TanaHTIUBBIX paxuoioduteneit O. B.
Jlocea u @. A. JIoosa. [lepBriii mproOpén mupo-
Ky H3BECTHOCTb KaK H300peTarenb IeHepHpyro-
mero jaerekropa (KpUcTaawHa), a BTOPOW CTal
MEPBBIM COBETCKUM KOPOTKOBOJTHOBUKOM.




B Hwmwxuem Hosropoze 0b110 cO31aHO IO MHH-
nuatuBe B. K. JlebenuHCKOTO M TIpH COACHCTBUU
BCEro KoJulekTMBa Hribkeropozckoi paawmonado-
partopuu paguomoouTenbckoe obmecTto. Iloa-
JUHHYIO MacCOBOCTh DPaTHOIIOOUTEIHCKOE BU-
JKEHHE B Halllel CTpaHe IMOJIYYWJIO ITOCHe MPHHS-
tust B 1924 nogy nocranoBnenust CoBeta Hapoa-
HbIX KoMuccapoB CCCP «O 49acTHBIX MPUEMHBIX
paarocTaHnuAx». B aToM romy cosmatorcs mep-
BbIE TPOQCOIO3HBIE PATUOKPYKKH B Mockse, a
3aTeM Ha4yalloCh OYpPHOE pa3BUTHE PaTUOIIOOU-
TEJIbCTBA 10 BCEH cTpaHe. boiblnyio pojb B 3TOM
Jenie CHIrpao paguo0ropo, cozgaHHoe MOCKOB-
CKUM  TOpPOJCKHM  COBETOM  HIpO(COI030B
(MI'CIIC). IIpu Hém Oblma co3faHa Xopomas pa-
nuonabopaTopusi, paAoOTeXHUIECKas KOHCYIbTa-
WS ¥ KYPChl HHCTPYKTOPOB JIJISL PaTHOKPYIKKOB.

C nesATenpbHOCTBhIO pamuoOIopo CBSA3AHBI IIEp-
BbIE IIIar'yl COBETCKOTO PaJHOBEIIaHNS, OpTraHHu3a-
WSl TIEPBBIX PaIUOTPAHCISIINAN, YCUICHUE pedci
opatopoB u co3ganue nepsoro B CCCP panuoys-
Jla TPOBOAHOTO BemaHus. Pammobiopo sBHIIOCH
OpraHu3aTopoM IJKypHala  «Pagroo0uTens,
MMEBIIIETr0 OOJBIIOE 3HAYCHHE I PAa3BUTHUS Pa-
TUOTIOOUTEIHCTBA.

Hu B onmHO¥ cTpaHe paanoioOuTeThCKOe TBH-
KEHHE HE JIOCTUTaJIO TAKUX IMIMPOKUX Pa3MEpOB H
HE J]aBaJIO TAKUX 3HAYUTEILHBIX PE3yJIbTaTOB, KaK
B CoBerckom Coro3e.

MHorue pamuoCTaHIMM B TEPBBIC TOABI pa-
JMOBEIaHMsI OBUTM TOCTPOCHBI B HAIllCW CTpaHe
CHJIAaMH PaIHONIOONTENIeH WIM Ha CpPeacTBa, COo-
paHHBIE PATUOTIOOUTEIHCKUMH OPTraHU3AIUSIMH.
B Kuese, Hanpumep, nepBasi paauocTaHIMs ObLIa
MMOCTPOEHA Ha CPEACTBa, COOpaHHBIE OT BBHIITYCKa
OJTHOTO HOMepa KypHaia «Paino st Bcex».

PaguonroOuTeny MOCTPOWIIH THICSYH PaiuOy3-
JIOB W JalH CTpaHe ACCATKH THICSY TCXHUKOB-
MPAKTHUKOB, OOCTYXHUBABIINX TOPOACKHE U CEb-
CKHE PauOy3IIbI.

CoBeTCKOE PaIUONIIOOUTENLCTBO SIBIISIOCH U
SIBJISICTCST MaccoBOM Jtaboparopueii, cBoeobpas-
HBIM KOHCTPYKTOPCKHM OIOpO M HIKOJIOW paano-
TEXHHUKH JUI IAPOKUX Macc TpyAsimuxcs. MHO-
THe THICSYM YUYEHBIX, HH)KCHEPOB U TEXHUKOB Ha-
gyuHAIH paboTy B 00JaCTH pajuo C 3aHATHH B pa-
JTUOKPYIKKAX.

Hemano OwIBIIUX pagvionroOUTENe M KOPOT-
KOBOJIHOBHKOB TENEph SIBIAIOTCA BUAHBIMH WH-
xKeHepamu, Jaypeatamu CranuHcKod mpemuu. B
ux uucne I'. A. boptHoBckuit, C. M. I'epacumos,
I'. H. IxxyakoBckuit, B. JI. Jloopoxkanckuit, U. C.
Haponmunkwuii, H. C. Hockos u ap.

OcobeHHO MHOTO cenaly paauoIroOuTeNd B
ob0nactn KOpoTKUX BOJH. COBETCKHE KOPOTKO-
BOJIHOBUKM OBUIM NMHOHEpPAMH BHEIPEHHUS KOPOT-
KHX BOJH JUIS CBS3U B HAPOJHOM XO3SMCTBE Ha-
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el cTpaHbl. SBISISICH OTIWYHBIMU PagUCTaMU-
oTepaTopaMy M XOPOIINMH PaINOTEXHUKaMH, KO-
POTKOBOJIHOBUKU B TCUCHUE HECKOJBKHX JIET JIO-
Ka3aJid TMPEeUMYIIECTBA KOPOTKUX BOJIH I pa-
JIUOCBA3HM B CaMBIX Pa3NUYHBIX OONACTAX COIHA-
JUCTHYECKOTO CTPOUTENBCTBA M ISl OOOPOHBI
CTpaHBI.

B 1928 romy KOpPOTKOBOJHOBHMKH JOKa3aJlu
BO3MOXKHOCTh TPHUMEHEHHS KOPOTKMX BOJH B
aBUAIMM, TOJHSBIINCHL CO CBOWMHU PaJUOCTAH-
UMY Ha a’pOCTaTax U YCTAHOBHB BO BPEMs IIO-
néta cBs3b ¢ psgoM ropoaos Coserckoro Coro3za.

lon coycrs rpymnma KOPOTKOBOJIHOBHKOB CO
CBOWIMH PATUOCTAHIIMSIMHA Y4acTBOBajla B BOMCKO-
BBIX MaHEBpax, MOKa3aB CBOEH paboOTOi, YTO MpH-
MEHEHHE KOPOTKMX BOJH HMEET psI TpenuMy-
LIECTB JJI1 BOCHHOU CBSI3HU.

KOpoTKOBOTHOBHKY y4acTBOBAaM B Pasind-
HBIX JKcneaunusx. OHU O0BE3AUIN CO CBOMMH
MOPTATUBHBIMU TEpeJaTINKaMU BCIO CTpPaHy OT
[Namupa 710 MONSPHBIX 3MMOBOK, OT bantuku 10
YykoTku. Berogy, B akcnienuiusax AKaJeMUU Ha-
yk B mycThiHIO Kapa-KyM, B moxojie 1e10k0IoB BO
BpeMs cnaceHus dkcrenunmu HoOwne, B kpyro-
CBETHBIX MYTEIIECTBUAX Ha KOPaAOIAX MOPCKOTO
TOproBoro (pora, B moe3ax U Ha CaMoOJIETaX OHU
MPAKTUYECKHA JIEMOHCTPUPOBAIIA TPEUMYIIICCTBA
KOPOTKOBOJTHOBOH CBsi3u. OHU TIEPBHIMH MPUME-
HWJIM KOPOTKHE BOJHBI B APKTHKE, 00CITyKHBas
PaAMOCBA3BIO MOJIIPHBIC 3UMOBKHU.

KopoTKkOBOMHOBUKY ~ OBUIM  WHUIIMATOPAMU
MIPUMEHEHUS] PAJNOCBI3U B CEIIbCKOM XO3SICTBE.
N3BectHass «Manasi MNOJIUTOTAENIbCKAS Pajuo-
CTaHIHUS» TOSBWIACH HA TOJISAX 10 WHHUIIMATUBE
pamuomoobureneit. Teneps 8 MTC u coBxo3ax pa-
00TalOT TBHICAYM HOBBIX COBPEMEHHBIX paIHo-
CTaHIUH «YpoxKam».

Hemano chemanu paguomroOUTend W UL yT-
BEeP)KIICHUS] 3HAYEHHS yIbTPAKOPOTKHX BOJH.
CBOUMH MIEPBBIMH OIIBITAMH OHU OTKPBLIH AOPOTY
YJIBTPAKOPOTKUM BOJIHAM B Psijl OTpAcieil HapoI-
HOro xo3siiictBa. OHH TEpPBBIMH OCYIIECTBHIN
YKB-cBsi3b MeXy MaHEBPOBBIMU MapOBO3aMH U
COCTaBUTENIAMHM Moe3710B, npuMmenuin YKB B
O0oprOe ¢ Tmokapamu, B IUTAHEPHOM CITOPTE, IS
paaropenopraxa.

BepormomHoe HamajeHuMe HeMEIKO-(hammmcT-
CKUX TIOJNYUII HA HAIIy CTPaHy MPepBaIO MUPHYIO
NeSTeNFHOCTh PafoNO0uTeNel, HO WX 3HAHUS B
00JacT paIMOTEXHUKH, BEICOKOE MaCTEPCTBO pa-
JTUCTOB HAIILTH MTUPOKOE MPUMEHEHUE Ha (PPOHTAX
Bemukoit OtedecTBeHHON BOWHBI. ThICAYN pamu-
CTOB, BBIIIEIINX U3 PAJOB PATUOTIOOUTENCH MITH
MOJTyYUBIINX PATUOTCXHUUYECKYIO TOJTOTOBKY B
opranmanusx OcoaBuaxuma, OBUTH HarpakJICHBI
OpACHAMH ¥ MEJAISIMH 3a J0OJIECTh U MY>KECTBO,



MPOsIBJICHHBIC HA (PpoHTaX OOPBOBI ¢ (PaIUCTCKH-
MU 3aXBaTYUKaMH U B TAPTU3AHCKHUX OTPSIIaX.

Bceeil cTpaHe M3BeCTHBI MMEHa MAaBIIUX CMeEp-
ThIO XpaOpbiX — paguctoB TepoeB CoOBETCKOro
Coro3za Enenst CtemmkoBckoit 1 Muxamna Kpag-
1I0BA, BBIMIEIIINX U3 YUCIIA PATUOTIOOUTEIEH.

B mocneBoeHHBIE TOABI PaAUOIIOOUTENBCTBO
MOJIYYUIIO HOBBIN IIMPOKUIN pa3Max.

B mnocranoBnenun IlpaButensctBa 00 ycTa-
HoBNeHMU JIHS pammo momu€pkuBaeTcs HEoOXo-
JUMOCTh <TIOOLIPEHHS PaTuoII0OUTENBCTBA Cpe-
IV IIUPOKUX CJIOEB HACEIICHUS».

MaccoBbIM pasuoIIOOUTENECKUM JBIKEHHEM
B Hamield crpaHe pykoBoauT JoOpoBoibHOE 00-
MIECTBO COJCHCTBHS apMHH, aBUAIWH, U (IOTY.
Ono o0benuHsACT pamuomoduTeneit, paboTaronux
B pa3NWYHBIX 00JaCTIX pPaIUOTEXHUKH, 3aHU-
MAIOIUXCSA B PATMOKPYKKaX, N3YHalOMUX PaTUO
Ha BCEBO3MOXHBIX Kypcax U B mkonax Jlocaad.

Bo MHOTHX ropogax cTpaHbl HMEIOTCS pagnuo-
kiyOsl [locaad, cTaBmme meHTpaMu pagHONOOH-
TEIHCKOW Y4eOBl M KOHCTPYKTOPCKO-HCCIIEI0Ba-
TENbCKOHN aesTenpHOCTH. bonbmryio pabdoty mpo-
BOIUT cpeau paauonmodureneid LleHTpansHblil pa-
nrnokiy0 Jlocaad.

PannokmyObl O0OBEAMHSIIOT MHOTOYHCIICHHBIH
PannuoIroOUTENECKUM aKTUB, PYKOBOIST padoTON
PannuOKpPYKKOB, OPraHU3yIOT KypChl, BEAYT MpO-
Mara’ay pagrioTeXHUYECKUX 3HAHWH Cpeau Hace-
JICHHUS.

Ha npennpusitusix, B KOJIX03aX, YUpEKACHUIX,
IIKOJaX, IpH KIIy0axX W JOoMax KyJIbTyphl paboTa-
IOT THICSIYM PaIUONIOOUTENBCKUX KpyxkKoB Jloca-
ad. B HuX u3yyaroTcs OCHOBBI PAAMOTEXHUKU U
KOHCTPYHPYETCS paauoaniaparypa.

Ha 3aHaTtnax pagmnokpyxka.

Bcé Gomnee mupokue pa3Mepbl MPUHUMAET pa-
IUooouTeIbcKas paboTta B mkonax. [lox pyko-
BOJICTBOM yYHUTElNeH-paiHONIO0OUTENeH yIauecs
Ha TPAKTUKE B PAJUOKPYKKaX HM3Y4alOT Paauo-
TEXHUKY, COOPYXAIOT LIKOJbHBIC PaaAUOy3/Ibl U
MPUEMHUKH IS Paguo(uKanuy AepeBHU.

Bonpmyro padoty npoogut docaad mo mac-
COBOM TOATOTOBKE KaJPOB PaJAMOCTICIIHAIICTOB
13 4uclia paauonoduteneid. B pagnoknybax u Ha
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Kypcax TOTOBSITCS JIJIsl HY)K HAPOIHOTO X035 CT-
Ba PaJMOONEPaToOphl, pagroTenerpaducTsl U Te-
Ne(OHUCTBI, PATUOMOHTEPHI, CIELHAIHUCTHI IO
TENEBUCHUIO. EKEromHo IECATKH ThICSY FOHO-
el U JeBylieK u3ydaroT B opraHuzamnusax Joca-
ad paZIMOTEXHHWKY M CTaHOBSTCS pajnoMacrepa-
MH, paauorenedoHUCTaMH W paguoTenerpadu-
CTaMH.

Hocaad exeroaHo npoBoaut BeecorosHbie pa-
auotenerpadHple  COPEBHOBAHUS KOPOTKOBOJIHO-
BUKOB, MOOCIHUTENSIM KOTOPBIX MPUCBAUBAIOTCS
3BaHHs YEMIIMOHOB OOIIECTBA MO PAJUOCBI3N H
paguonpuéMy. OTH 3BaHUS MPUCYKIAIUCH. IO
pamnoceszu A. ®@. Kamamsruny (1947r.), K. A.
Myneruay (1948u 1949rr.), B. H. I'oHuapckomy
(1950r.) u JI. M. Jlabytuny (1951, 19521 1953
IT.), a mo paauonpuémy B. B. Benoycosy (1948
r.), A. . Moposy (1949r.), B. A. Kanesckomy
(1950r.), . Xnecrkory (1951r.), B. II. [eiixo
(1952r.) u C. M. Xazan (1953r.).

Cranu TpaaMUIMOHHBIMU BcecorosHbie paano-
Tene(OHHbIE COPEBHOBAHUSI KOPOTKOBOJIHOBHKOB,
NPUBJICKAIOIINE ¢ KaKABIM T0JIOM BCE OoJiblliee U
OoJpIlice KOJIMYECTBO Y4acTHUKOB. COBETCKHE
KOPOTKOBOJHOBHKH NMPUHUMAIOT TAK)KE yJacTHE B
MEKIYHAPOIHBIX COPEBHOBAHUSX, TOOMBAsACH B
HHUX BBICOKHX pPe3yJbTaToB. EjKeroaHo opraHusy-
I0TCS  Bcecolo3Hble COpPEeBHOBaHHUS PaHCTOB-
OIepaTopoB, B KOTOPBIX MPUHHUMAIOT YIaCTHE Thi-
CSIYM PAJIUCTOB. DTU COPEBHOBAHUS MPOBOJIATCS B
IBa Typa. B mepBoM Type TEKCThI KOHKYPCHBIX
nepenay MepeatoTcst Mo Paaro Yepe3 HECKOIbKO
JIECATKOB PaTHOCTaHIIN, 00ECIeYnBAIONINX BO3-
MOKHOCTb y4acTHs B KOHKYPCE BCEM PAIHCTaM B
COPEBHOBAHUAX HAa JIMYHOE MepBeHCTBO. OIHO-
BPEMECHHO B PaJMOKIy0ax 3T TEKCThI MPUHHMA-
I0TCS KOMaHJaMH, 110 OJJHOH OT KaXXIOoro Kiyoa,
OCIapHUBAIOIIUMKA KOMaHIHOE TepBeHCTBO. KoH-
TPOJIbHBIC PAAMOTPaMMbI B IIEPBOM Type Tepesa-
I0TCS C Pa3HBIMU CKOPOCTSIMH.

[To okOHuYaHWM Tepedayd HPUHATBHIC TEKCTHI
OTIPABISIOTCS B MOCKBY [UIsl YCTAHOBIICHUS TIep-
BCHCTBA KJIyOOB M KOMAH/I M OTIPEICICHUS KaHI1-
JaTOB Ha y4acTHE BO BTOPOM TyPe COPECBHOBAHUIA.

Bo BTOpOM Type cunbHeHIIne paaucThl-CIIOPT-
CMEHBI CTpaHbl COPEBHYIOTCS TEMEph M0 MISCTH
BUAM MpUEMa U Mepelaul paJruorpaMM, B YHCIIO
KOTOPBIX BXOJAUT MPUEM Ha CIyX OYKBEHHOTO U
(POBOro TEKCTa C 3aMUChI0 HA THIIYIICH Ma-
muHKe. [ToOenuTenb BCeX ITUX CIOXKHBIX BUJIOB
COpEBHOBAHUII MOJTy4aeT 3BaHue yemnuoHa J{oca-
ad Tekyriero roja. 3a ceMb MOCIEBOCHHBIX JICT
3TO BBICOKOE 3BaHUE 3aBOCBAIHM YETHIPE PaJNCTa-
ciopremena: @. U. Exuxun (1947r.), @. B. Poc-
asikoB (1948, 1949m 1953rr.), A. E. Bepemeit
(1950u 1951rr.) u U. B. 3aBeneen (1952r.). ITo-
CIICHMM JK€ YCTaHOBJECH BcecorosHblil pexopa



mpuémMa Ha ciTyX OYKBEHHOTO TEKCTa C 3aIHChI0 Ha
nuiryiiel mamunke — 4303HaKoB B MUHYTY!

[To100HBIX MAaCCOBBIX COPEBHOBAHUI PaTUCTOB
HE 3HAeT enI¢ HU OJTHA CTPaHa B MUPE.

C 1949rona BBenEHbI MMOCTOSIHHBIE COPEBHO-
BaHUS KOPOTKOBOJIHOBHKOB Ha YCTAHOBIIEHHE B
KpaTYalIIii CPOK PaJMOCBSI3U C JTFOOUTEIbCKIUMH
PaAMOCTAaHIIUAMU  COIO3HBIX  PECHyONIMK WM
mpuéma ux paboThl, a TaKKe COpPEBHOBAaHHUS Ha
MPOBEJICHHUE PAJAMOCBSA3U WM NpUéMa JTFOOUTENb-
CKUX PaJUOCTaHIMKA BceX KpaéB, o0JiacTeil U aB-
ToHOMHBIX pecmybnuk Coroza CCP. DT copes-
HOBaHMS MPUOOPETH OONBIIYI0 MOMYJISIPHOCTh
Cpeau KOPOTKOBOJHOBUKOB W BBISBUJIM 3HAYH-
TEJIHHOE KOJMYECTBO PEKOPJCMEHOB, MOMTNHHBIX
MacTepoB paAHONIO0OUTENbCKOTO criopTa. Tak, Ha-
npumep, mockud 1O. H. IIpo3zopoBckuii ycraHo-
BUJ PaIUOCBS3b C JIOOWTEIHCKUMH PaIHOCTaH-
nusamMu 16 coro3HbIX pecny0iauk 3a 3 yac. 53 MuH.
Y TIEPBBIM B CTpaHE JOOMIICS OCYIIECTBICHUS CBS-
3H C TIOOUTEIBCKUMH PATUOCTAHIMSIMH BCEX Kpa-
eB, obnacTeit m aBTOHOMHBIX pectryommk CCCP.

C Kax[IpIM TOJIOM PACTET MacTEPCTBO COBET-
CKHX KOPOTKOBOJIHOBHUKOB. Panbiie, no Benukoit
OTedyecTBEHHOW BOWHBI, TaKXKe IPOBOIUIHCH
Bcecoto3Hnbie copeBHOBaHUS, HO AOCTIKEHUS T0-
OenuTenell He perucTpupoBauch. OpraHU3aTOPHI
COPEBHOBAHUN OTPaHUYHMBAIUCH JIMIIb ITOOIIPE-
HHUeM TobOemuTeneil copeBHoBanmid. Temnepsb IleH-
TpanbHblil Komurer Jlocaad BHUMATENBHO CIEAUT
3a peKopJaMu, YCTaHABIMBACMBIMU BO BPEMS CO-
PEBHOBaHHU, TMyOJUKYET CBOMIHBIC TAOJIHUITHI JOC-
THXEHHH KOPOTKOBOJTHOBHKOB W BBIABUTAET HO-

CTBYET ILIMPOKOMY pa3BUTHIO PaJUOTIOOUTEIh-
CKOT'O CHOpTA.

PesynpTaToM 3TOr0 SBIAIOTCS HOBBIC 3aMeya-
TENbHBIC JOCTIKEHHUS HAIIMX KOPOTKOBOJIHOBH-
KOB. TpWKabl dyemmmoH J[locaad mo paanocCBs3H
JI. M. JIabytuH yctaHOBHI 3a 12 yac. HENpephIB-
HOW paboTel 453 nBycTOpOHHHE TemerpadHbe
CBSI3H C JIIOOMTEILCKIMHI KOPOTKOBOJIHOBBIMH pa-
JTMOCTAHIMSIMH, @ CAapAaTOBCKUH KOPOTKOBOJIHOBHUK
10. C. UepHoB 3a 6 gac. ycranoBun 122 paguote-
ne)OHHBIE CBS3H.

Pannomroburenu-mocaadoBIlbl aKTUBHO y9acT-
BOBAJIM M Y4acTBYIOT B paauodukanun cena. OHn
SBUJIMCh MHULMATOPAMH MAacCOBOTO HMCIIOJIb30Ba-
HUS JE€TEKTOPHBIX PaJHONPHEMHHUKOB Ul pajuo-
(UKaMKM HACENICHHBIX IYHKTOB, HE OXBaYCHHBIX
emé >IeKTpruQUKaInei.

B 1951 roay, mampumep, paadoiO0UTEId —
yieHsl Jlocaad yCTaHOBMJIM B KOJIxo3aX 62 ThIC.
panuonpuéMHUKoB, 427 paguoysnoB u okoino 30
THIC. PAAUOTPAHCIALUOHHBIX TOYCK.

C xaxxapIM T0JI0M BCE OOIbIIIee 3HAUCHHE TIPH-
o0peTaroT B Hallel CTpaHe CTaBIIME TPaAHLIMOH-
HBIMHU €KETOJHBIE BHICTABKU PalHUOIIOOUTENBCKO-
ro TBOpYECTBa — pailOHHBIE, TOPOJCKHE, 00JIacT-
HBIE, PECITyOIMKaHCKNE U BCECOIO3HBIE.

Cspimie 10 ThIC. OnKMcaHMi KOHCTPYKIUH OBLIO
MPEICTaBICHO Ha IIECTH BCECOIO3HBIX BBICTaBKax
TBOpYECTBA PagHoIIO0NTENeH-KOHCTPYKTOPOB
Hocaad ¢ 1947mn0 1953ron. Ceeiiie ABYX ThICSY
pannuoIroOUTeNeH-KOHCTPYKTOPOB  YYaCTHHKOB
3TUX BBICTABOK HATrPaKJICHO MPEMHSMH U JUILIO-
MaMmH.

BBIC BHbI 00BEKTOB COpCBHOBaHHﬁ, YeM CIoco0-
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Ha BbiCcTaBke TBOpYECTBA pPaanontobnTenen-kOHCTPYKTOPOB.
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PanuoBrICTaBKM TOCTIENHUX JIET OTPaXKaloT HE
TOJNBKO KOJIMYECTBEHHBIM, HO M Kadye€CTBEHHBIN
POCT PagHOMIOOUTENBCKOTO JABWKCHHUS, MOKAa3bl-
BalOT 3HAYUTEIHHOC TOBLIIICHUEC 3HAHWMA, WHH-
[MATHBBl 1 HOBATOPCKOTO MAacTEPCTBAa COBETCKUX
pamuomoOuTenei.

Bcé Oompie pacmmpsiercss Kpyr mpobiem, 3a
pa3paboTKy KOTOPBIX CMeJIo OepyTes paanoiitoon-
TEJH.

[TerTnuBeIA yM paanomobuTeneil moackasail B
psne CIy4aeB OpUTHHAIBHBIC, OCTPOYMHBIC U
CMeIble pemIeHUs] OTAEIBHBIX BAXKHBIX MpPoOieM
CO3/IaHUs HOBOHM pajuoaniaparypbl, EHHOW s
MPOMBINUICHHOCTH U HayYHO-UCCIICIOBATEIHCKUX
YUpEXKJACHUH.

Bo Bcex o0nacTsax paguoTeXHUKH padoTald |
npeycreBaid  PaAHOIIOOUTENN-KOHCTPYKTOPHI.
OHHM TIpenyIoXKUIN HECKOJIBKO IECSITKOB OpPHUTH-
HaJBHBIX KOHCTPYKIIMHA MPOCTHIX ¥ SKOHOMHUYHBIX
OarapeiHbIX MPUEMHUKOB JJIs cella M OOJbIIoe
YHUCIO0 NPUEMHUKOB OT CETH IEPEMEHHOTO TOKa,
Cpeau KOTOPBIX PSA KHOIOYHBIX NPHUEMHHUKOB,
KOHCTPYKITUH JUISI MECTHOTO TMpHUEMaA, OT CaMbIX
HECJIOKHBIX W JCHMIEBBIX A0 PaTUONPHUEMHUKOB
JUTST BBICOKOKQUECTBEHHOTO BOCIIPOM3BEICHHUS pa-
TUOTIPOTPaMM, B BETTUKOJIEITHBIX PaJIHOIL.

Bonpimoit mHTEpEC MPECTABISAET ammaparypa
JUTSE HAPOJIHOTO XO3AWCTBA U MEIUIIMHEI, B KOTO-
PO NCTIONB3YIOTCS PAANOTEXHUIECKHE METO/IBI.

Pagunomoburenn — moau caMbIx pa3HOOOpas-
HBIX crenuanbHOCTe. Cpemu HUX HeMajao Bpa-
4eil, megaroros, pabo4nx, TEXHUKOB U WH)KEHEPOB
HepaANOTEXHUIECKUX crenuanbHocTell. Obmanas
OOJIBIIIM OIBITOM B KOHCTPYMPOBAHHU PaJIMOAIll-
napatypbl, OHU SIBIIAIOTCA CBO€OOpA3HBIMU TIPE-
CTaBUTENSIMH PAJMOTEXHUKH B CBOMX OOJACTSIX
HApOJHOTO XO3SIHCTBA U YaCTO HAXOMAT MOJIE3HOE
MPUMEHEHUE PaIMOTEXHUIECKUX METOJIOB B CBOCH
pabore. PagmomoOuTeNbCKass MBICTH TIOJCKA3bI-
BaeT MM HEOXUJIAHHOE U OPUTHHAILHOE PEUICHHE
CJIOHBIX TEXHUYECKUX TPOOIIEM.

Cpenn KOPOTKOBOJTHOBOH ammapaTypbl BCECO-
IO3HBIX  PaJMOBBICTABOK  BBIACTSAIOTCS TIEPBO-
KJIACCHBIC TIPUEMHUKY U OTIUYHBIC MEPEIATINKH.
Hemano mHTEpecHBIX KOHCTPYKIUKA MPOJEMOHCT-
PUPOBAHO B pa3lenax yIbTPaAKOPOTKHUX BOJH: PSA
UM-npuéMHUKOB, TOPTATUBHBIX TEPEAATYNKOB,
YM/AM-npuéMHHUKOB U IpyTUX pa3padOTOK, CBH-
JIETENBCTBYIONNX O MPUCYIIEM PAAHONIOOUTEIIM
YyBCTBE HOBOT'O U CTPEMJICHUH K IIPOrpeccy.

[To GonpIIOMY KOJIHMYECTBY SKCIOHATOB M HX
pa3zHo00pa3uio, Mo KOMMAKTHOCTH W TIIATEIhHO-
CTH OTJAENKH amnmapaTypsl, 0 OOWIMIO HHTEpeC-
HBIX TEXHUYCCKHX HJICH OTAEN H3MEPUTEIHLHOU
anmapaTypsl PaguOIIOOUTEIBCKUX BBICTABOK C
KaKIBIM TOIOM TIPUBJIEKAET BCE OOJbIIee BHUMA-
HUe moceruteneld. [lo KonmyecTBY HSKCHOHATOB
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atot otAen Ha 114 Beecoro3Hoil paanoBBICTaBKe
3aHSJI TIEPBOE MECTO.

Hemanble nmocTmxkeHUs] UMEIOT paguoiIoOuTe-
TM B 00JacTH 3BYKO3aIMCH M Pa3pabOTKe HHTe-
PECHBIX HaTJAIHBIX MOCOOMH, 00JIerdaroImx Mo-
HUMAaHHE CIOXHBIX MPOIECCOB MPU M3yUEHUH pa-
TUOTEXHHUKH.

Oco0OeHHO ycIlenTHa AESTeLHOCTh PagHoIIio-
Outenei, cBA3aHHAs C MAacCOBBIM Pa3BUTHEM Te-
JeBUICHHUA. OJTOW ONaropoiHOW LENnH CIyXkat
pa3pabOTKH MPOCTBIX MU JCHIEBBIX TEIEBU30POB,
PaAMOTPAHCIANMOHHOTO TEJIEBU3MOHHOTO Y3714,
OTIBITHI 110 JajibHEMY NPUEMY TEJICBU3HOHHBIX Iie-
penav U HaKOHEL, CO3JaHue JIIOOUTEILCKUX TeJle-
BU3MOHHBIX IIEHTPOB.

XapbKOBCKHE PAJAUOIIOONTENN SIBIIIMCH 3a4H-
HaTeJSIMH 3TOro BakHoro Jena. OHu pazpaboTann
MaJIbId U JIEMEBBIA TENEUEHTpP, TOCTPOUIIN €T0 H,
MMyCTUB B JKCIUTyaTal{io, JOKa3aJld, YTO Paauo-
JMOOHUTENM MOTYT pemaTh OOJNbIINE PaJluOTEXHH-
YecKHe 3a/1a4H.

Tenepp 3a CTPOUTENHCTBO MANBIX TEJICIIEHTPOB
B3SUTHCH PAaJHONIOOUTENHN PsiZia TOPOIOB.

TakoBbl 3aMedaTeNbHBIE AOCTHKECHUS COBET-
CKHX paguoJiro0uTesIeii B 0071aCTH KOHCTPYHPOBa-
HUSL paJuoanmaparypsl, MPOJeMOHCTPUPOBAHHBIC
Ha MOCJICBOCHHBIX PaAHOBBICTABKAX.

OKOJI0 CEMHCOT ONMMCAHUN Pa3IMYHBIX Paguo-
TMOOUTETHCKUX KOHCTPYKIIUK OITyOJIMKOBAaHO B
XKypHaine «Pagno» u B MaccoBoil paanoOubanoTe-
ke ['ocaHepronsnaTa 3a MOCIEBOCHHBIE TOABI. DTO
BHYILIUTENbHBIA WUTOT, CBUAETEIHCTBYIOMMUA O
IJIOIOTBOPHOHN NEATETLHOCTH PATHOIOONTENICH-
KOHCTpYyKTOpOB Jlocaad.

B menax moBBIIIEHWS] TEXHUYECKOTO M CIOp-
THBHOTO MacTepCTBA COBETCKHUX PaTUOIIO0NTENEH
B 1952 romy ycraHoBieHa eanHas CHOPTHUBHO-
TEXHUYECKasi KilacCUpHUKaLus paguomoouTenei
Hocaad CCCP. BeeneHsl 3BaHUs MacTepa paauo-
JMOOHUTENLCKOTO CIOPTa M MacTepa-pagroOKOHCT-
pyKTOpa. OTO BaKHelllee HauMHaHUEe OyneT emé
0OJIBITIE CITOCOOCTBOBATH PA3BUTHIO PATUOCTIOPTA
1 KOHCTPYKTOPCKOH AESITETHHOCTH CPEeau paano-
moburenei.

PannomrobutenscTBO IprOOpETaeT Tereph emié
0ojiee Ba)XKHOE 3HAYEHHE B CBETE 3a/ad, ITOCTaB-
nerHblx XIX cvezgom KommyHucTHyeckoit map-
i CoBerckoro Coro3a O TOIUTEXHHYECKOM
oOyJecHUH.

PagnomoOuTenbCTBO MOMUTEXHUYHO B CBOEH
ocHoBe. OHO TpeOyeT 3HaHUSA (U3UKH, DIEKTPO-
TEXHHKH, TPUBHUBAET JIIOOOBH K peMEciaM, 3HAKO-
MUT C 3JIEKTPOHHUKOW, TeIEBUACHUEM, 3BYKO3aIIH-
CBbIO, TEIIEMEXaHUKON U Pa3IMYHBIMH CPEICTBAMHU
0ECIPOBOJIOYHOM CBSI3H.



PannomroOuTenscTBO BOCITUTHIBACT HACTOHIH-
BOCTb, TEXHHYECKYIO CMeEKajJKy, H300peTareib-
HOCTb.

Bcé aTo obecrnieunBacT COBETCKOMY PaHOIIIO-
OUTEIbCTBY €€ OONBITYI0O MAacCCOBOCTh M Najlhb-
Heilllee MUPOKOe pa3BUTHE.

3a mocieqHue ToNbl PaIUOTEXHUKA YIIIA Ja-
JIeKO BHEpEI M CO3/IaHUE COBEPIIEHHOTO PaJHo-
amnmapara SIBISETCS CIO0XHBIM KOJUIEKTHBHBIM JIe-
JIoM, TpeOyrommM OonbIux 3HaHWH. UTOOBI clie-
JIaTh HOBBIH aImapar, HaJlo OBITh HE TOJBKO KOH-
CTPYKTOPOM-PaTUOCIICITHATINCTOM, HO U TEXHOJIO-
T'OM, XOPOIIIO 3HATh XMMHIO, METAILTYPTHIO U T. 1.

JTO0 00CTOSATENLCTBO IMOPOJIMIO B KalUTaIU-
CTHYECKUX CTpPaHaX TEOPHIO O TOM, UYTO OyITO OBI
MIpU HBIHEITHEM PA3BUTHUHU PAJUOTEXHUKH Paano-
JOOUTENSIM HE OCTAJIOCh MECTa, YTO PaJHOIIO0u-
TEIBCTBO M3KMIIO cebs1. B ycinoBusax Oypikya3HOTO
obmecTBa, T/A€ PaTUOIIOOUTEIN SBJISIOTCS OJH-
HOYKaMHU M paboOTarOT He B OOIICCTBEHHBIX, a B
JIUYHBIX MHTEpecax, celyac HaOIoaeTCs yrnajgok
paanomoOnTENbCTBA, €r0 OTCTaBaHHWE OT Pa3BH-
TUS TEXHUKU.

Bcé Bo3pacratoriee OOHUIIAHUE TPYISAIIUXCS
Macc B CTpaHaxX KamuTajia He MO3BOJsET pabodunm
Y KpeCThsIHAM 3aHUMATHCS PAUOIIOOUTEIECTBOM.
[MoaToMy B KamMTaIMCTUYECKUX CTpaHAX paauo-
JFOOUTENBCTBO CTAJIO JOCTYITHO TOJBKO MUMYIIHM
KJlaccam.

B ycnoBusx comuamucTHuecKkoro oOIIecTBa,
Ha00OpOT, HEYKJIOHHBIH POCT MAaTEPUAIBLHOTO H
KyJIBTYPHOTO YpPOBHS JKH3HH TPYyIALINXCSA oOec-
MeYNBaeT JajbHeWIee pa3BUTHE PaTUOIIO0H-
TeabCcTBa. To, YTO HE MO CHUIIY OJHOMY JIFOOUTE-
JII0, Y HAC C YCTIEXOM JeJaeT KOJIJIEKTHB, KPYXKOK.
Ha momomp pamuomoOuTensM y Hac NPUXOMAST
PaAMOKITYOBI, CTICIIUATHCTHI.

OTIMYUTETPHOM YEpTOH COBETCKOTO pPajuo-
JMOOUTENHCTBA SBJSIOTCS €r0 TBOPYECKHI Xapak-
TEep, CaMOJIEATEIILHOCTh U OPraHu30BaHHOCTH,
0e33aBeTHOE CITy’)KEHUE HHTEpecaM CBOCH corma-
nacTrdeckoi Ponunel, 3a00Ta 00 €€ TeXHIIECKOM
MIPOIIBETAHUH U KYJIbTyPHOM Pa3BUTHH.

Hamm panvomoOuTenu 1o crnpaBeauBOMY
yTBepxJieHnto akajgemuka A. 1. bepra — 3to 11e-
Jlasi apMusl JesITeNbHBIX, aKTUBHBIX TBOPIIOB, 00B-
CJMHCHHBIX M OPraHU30BaHHBIX, OBICTPO pPaCTy-
IIUX ¥ HEHACHITHO BIWTHIBAIOMIMX BCE HOBOE H
MTOJIE3HOE. DTO — HAIll MOITHBIA pe3epB, KOTOPHIi
B OJirkaliye roJibl BRIPACTET 1€ BO MHOTO Pas.

Bech 3TOT MOIIHBIA KOJJIEKTHB, OXBayCHHBIN
TBOPYECKUM CO3UAATEIHHBIM TPYAOM, HEYCTaHHO
paboraer Ham TeM, YTOOBI COBETCKAs PaJHOTEX-
HUKa CIYXHIIa JeTy CTPOUTEIIbCTBA KOMMYHH3Ma
B Halllel CTpaHe.
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JIutepatypa

Knueu

B. A. Beenenckuii, A. C. [lonoB — uzobperarens
paawuo, U3n. AH CCCP, 1948.

A. U. Bepr u M. U. Panosckuii, M3o00perarens pa-
1o A. C. Ilonos, ['ocanepronznar, 1950.

M. A. lllareneH, Pycckue 31eKTPOTEXHUKH BTOPOI
mosoBuHbl XIX Beka, ['oconeprousaar, 1949.

B xuure, ymocroenHoi CTamuHCKOW NMpeMuH, Oc-
BEIIACTCSl BBINAIOIIASACA POJb KPYMHEHIINX PYCCKHUX
ANEKTPOTEXHUKOB XIX Beka B pa3BUTHH MHUPOBOH
ANEKTPOTEXHIUUECKOW MbIca. OfHA U3 TJIaB ITOCBSIIeE-
Ha >kn3HH U aestensHoctd A. C. ITomosa.

A.JI. Munn, JocTuXeHHs COBETCKOM paguoTex-
uHukd 3a 30 et (cTeHorpamMma MyONMHUYHON JIEKIWH),
Bcecoro3Hoe 0011ecTBO 0 pacipOCTPAHSHHUIO OJIUTH-
YECKHX M HAYYHBIX 3HaHW, 3. «[IpaBma», 1948.

N. T. Ilepecwinkun, Paguo — morydee cpeacTso
000poHbI cTpansl, Boenusaar, 1948.

Kuura mnocssitiiena pa3BUTHIO BOGHHOW pagnoTeX-
HUKH W TIpUMEHEHHWIo paguocBszu B CoBeTckol Ap-
MuH, oco0enHo B Benmukoit OreyecTBEeHHON BOMHE. 3a-
KITIOUHUTENBHBIC PAa3/eNbl IOCBSIIEHB PaIHOCBsI3N M
PaJIMOBCIIAHKIO B YETBEPTOW MATWIETKE W BOIPOCAM
PaMOIIOOUTEIILCTRA.

I'. A. Kazakos, Hama ctpana — Poauna paauo, Jo-
caad, 1952.

IMocobue i NMOKIAIYUKOB U JIGKTOPOB, OCBE-
LIAOIIEe BOMPOCHI UCTOPUU PA3BUTHS OTCYCCTBCHHOM
PaMOTEXHUKH W POJIM PAAHMO KaK CPEACTBA KOMMYHH-
CTHYECKOTO BOCTIUTAHMS W Ba)KHOTO (haKTopa B pa3Bu-
THS COBpEMEHHON TeXHHUKH. OTHeIbHBIE TJIaBBl OCBS-
IIEHBI BOTIpOCaM pagro(MUKAINHA U PATAOIOONTENHCT-
Ba.

B. U. Illammryp, A. C. ITomoB 1 coBpeMeHHas pa-
nuotexuuka (HayuHo-momyssipHast 6ubaroTeka cosijia-
ta), Boenusnar, 1952.

B kHure monpoOHO M3naraeTcs UCTOPUs U300peTe-
HUS PaJiio0 W MOKAa3bIBACTCS MPEEMCTBEHHOCTD HCIIOJb-
30BaHUs U pa3BuTus HayuyHoro Hacieaus A. C. Ilomnosa
COBETCKUMU YUYEHBIMH, BHECIIMMU BBIIAIOLTUNCS BKJIA]
B pa3BUTHE PaJMOTEXHUKU. Paccka3piBaeTCs O MPHOPH-
TETe COBETCKHX YYEHBIX BO MHOTHX OOJIACTSX COBpe-
MEHHOU PaMOTEXHUKHU.

Muxann Bacunsesud [llyneiikun, COOpHUK cTaTei
noj penakuueid akagemuka b. A. Benenckoro, M3n.
«Coserckoe panuo», 1952,

COOpHHUK MOCBSIIEH MAMSTH BBIIAFOIIETOCS YIEHO-
IO U OJHOTO W3 BHIHCWIIHMX ACATCICH OTCYeCTBCHHOM
panuorexuuku — M. B. lllyneiikuna. B cratesax c6op-
HUKa OCBeInaeTcs ouorpadus yu€HOro u ero pojib Kak
OOIIECTBEHHOTO JCATENS, YYUTEI U BOCIHUTATEIS He-
CKOJIBKHX TIOKOJICHHH COBETCKHX PaJHOCIICIIAIIUCTOB.
Psip crareii mocBsmIEH 3HAUEHUIO HAYYHOU JESATEIHHO-
ctu M. B. lllyneiikuaa 1 cO3aHHON UM Hay4YHOU IIKO-
JBI B 00JTaCTH PAacIpOCTPAHECHUS PaHOBOIIH.

®. U. YectHos, Paxuo u ero npumenenue (Ecrect-
BEHHO-HAyYHass OWONMOTEKA IIKOJBbHUKA), JleTrus,
1950.



®. YectHOB, Paguo cerogns, Boennsgar, 1950.

[omynspHBIE OYEpKH O MOCTIDKEHHUSAX pPaIroTeX-
HUKHU U €€ nmpuMeHeHnH. PacckaspiBaeTcsi 0 pajnocBsi-
3W, paAMOBEIIaHNH, PAaANOHABHTAINN, PAIHUOJIOKALINH,
TEJIEBUICHUU M PaiOTEIeMEXaHHKe.

B. 1. OxoTtHuKoB, B Mupe 3acteiBiimx 38ykoB (Ha-
YUYHO-MOMYJISIpHAasi OUOIMOTEKa MaTrpoca W COJIaTa),
Boeunuspgar, 1948.

Bporropa 3HAKOMHT C HCTOPUCH, JOCTHXCHHUIMHU U
MPUHIUIIAMY 3BYKO3AIHCH.

K. A. I'magkos. JansroBuaenue (Hayuno-momyns-
pHast 6ubnmnoreka), locrexusnar, 1950.

Bpomrropa 3HaKOMHT ¢ MPUHIUIAMA TEICBUACHUS,
HCTOpHEH €ro Pa3BUTHSA, COBPEMEHHBIM €T0 COCTOSHU-
€M U MIEPCIeKTHBAMHA Pa3BUTHS.

I'. Ebumos, Pamuct, M3a. Jocapm, 1950.

Bpomurtopa 3HaKOMUT C BOEHHOH CHEIUATBHOCTHIO
pammcTa, paccKasbIBaeT O CIABHBIX OOEBBIX JIENax CO-
BETCKHX DPaaUCTOB, 0 paauocBsizu B CoBerckux Boo-
pyxeHHbIX CHiiax ¥ 0 TpeOOBaHHSX, MPEIBIBIICMBIX K
BOCHHOMY PaJIHCTYy.

B. Jlynau, KopabenpHbiii pamuct, Uzn. ocapm.
Bpoutopa nocesiena pacckazy O CHeLMaIbHOCTH BO-
€HHO-MOPCKOTO PaJNCTa.

®. YecruoB, B Mupe pagmoBonH, U3zmarenbcTBo
JIETCKOM nuTepaTypbl MUHUCTEPCTBA IPOCBEIICHUS
PCOCP, 1951.

Tlonynspublid paccka3 O JOCTHIKEHHSIX OTEYECT-
BEHHOU PaTUOTEXHUKHU U €€ MPUMCHEHUH B Pa3ITHIHBIX
00JacTsAX HAPOJHOTO X03sWcTBa. B moxomauusoii hopme
aBTOpP 3HAKOMHT IOHBIX YHTATENCH C TEXHUKOW BakK-
HEHIIUX OTpaciell pauOTEXHUKH, WILTIOCTPUPYS Ma-
TEepHal HMHTCPECHBIMU XOPOIIO BBHIOJHCHHBIMU PH-
CYHKaMH U MPOCTCHUIIINMU CXEMaMH.

I1. B. IlImakos, IlyTu pa3BuTHa COBETCKOrO TeEle-
BujieHus (CTeHOTpaMMa IyOJUYHOM JeKuuu), JIeHuH-
rpaackoe otaeneHue Bcecoroznoro obmiectsa mo pac-
MIPOCTPAHEHUIO TOJUTHYECKUX W HAYYHBIX 3HAHUH,
1949.

Cmamvu

b. A. Benenckwmii, CoBeTckue y4EHBIC MPOJIOJ-
xarot neno A. C. Ionosa, «Pagno», 1948 Ne 5.

b. A. BBenenckuii, Pagnorexuuka B CCCP, «Pa-
o», 1950 Ne 5.

C. 1. Karaes, Bkiag coBeTcKuX Y4EHBIX B pa3BH-
e Tenesuaenus, «Paguno», 1948 Ne 5.

H. A. Baiiky3oB, Benukuii y4uénblii (k 90-1eturo co
IHs poxaeHus uzobperarens paguo A. C. Ilomosa),
«Pamno», 1949 Ne 3.

I1. OctpsikoB, Y HCTOKOB panuoBemanus, <«Pa-
o», 1950 Ne 1.

I'. A. Kazakos, Hama ctpana — poauHa paguose-
manus, «Pamgno», 1951 Ne 3.

A. M. Kyrymes, Hmxeropozckas paguonadoparo-
pust umenu B. U. Jlenuna, «Panno», 1951 Ne 5.

A. U. bepr, Pa3Burne pajnoTeXHUKH M HEpCIIEK-
THUBBI €€ HcHoJib30Banusd, «Paguo», 1951 Ne 11.

I1. OctpsixoB, Benymas ponb pyccKux MHKEHEPOB
B pa3BUTUH paauo, «Pammo», 1951 Ne 11.

3. Tonypua, Baxknas 3amada paauoroOuTeNei,
«Pamno», 1951 Ne 11.

B. ammryp, JlenuHckas 3a00Ta O pa3BUTHU pa-
nuotexHuku, «Paguo», 1952 Ne 1.

N. T. Ilepecrinkun, Ha cTpake Benukux 3aBoeBa-
HUI COBETCKOro Hapoaa, «Pamgmo», 1952 Ne 2.

B. Bousoraus, IIpombliieHHOE NPUMEHEHHE TEX-
HUKHU BBICOKUX YacTOT W 3JEKTPOHUKH, «Pamamo», 1952,
Ne 5.

B. Bnacos, PasBurue paauorexuuku B CCCP,
«Panno», 1952 Ne 5.

A. TapaHnuos, 3acayru pyccKHX y4E€HBIX B CO3Ja-
HUH U Pa3BUTHH TeneBuacHMs, «Pagro», 1952 Ne 5,

A. 1. Bepr, Coserckas paguorexHuka B 1951 .,
«Pamno», 1952 Ne 8.

A. JI. Munn, CoBerckasi paguoTeXHHKa 3a 35 JieT,
«Pamno», 1952 Ne 1.

A. Tapanios, 65 ieT co mHS OTKPBITHS (HOTOIJICK-
Tpryeckoro 3pdekra, «Pagro», 1953 Ne 3.

. C. Ixurut, 3anauu COBETCKOI paiMOTEXHUKH B
ceete perrenuit XIX cwesma KIICC, «Pamgmo», 1953,
No5.

A. Ily3un. K HOBBIM ycmexaMm COBETCKOTO pajHuo,
«Pamno», 1953 Ne 6.
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TJIABA BTOPAA
DJIEKTPUUYECKUU TOK

X

X

XX

Pycckoe nepBeHCcTBO
1
B DJIEKTPOTEXHUKE

Bxnag B pa3BuTHE SJICKTPOTEXHUKHU, CHCNIAH-
HBIH PYCCKUMU M300pETaTeNsIMA B YUEHBIMH, TI0-
nctuHe OecrpuMepeH. B3rnsHuTe Ha 3TOT pHCY-
HOK W BBl YBUAUTE, YTO HET TAKOW OTPACIH DJIEK-
TPOTEXHHUKH, TJe Obl HU TOTPYAHIUCH PYCCKUC
HOBATOPEI.

DTO CIpaBeAJIUBO U JUIsl BpeMEH HAKOIUICHUS
HAYaJbHBIX CBEJCHUN 00 AJIEKTPUYECTBE, KOTIa
M. B. Jlomonocos, ®@. V. Dnunyc, B. B. Iletpos,
X. WN. TI'porryc 3amoxkwnu (yHIZAMEHT HaIIHX
3HaHUH O MOTy4eH 3JIEKTpUYECKOW CHIIE; 3TO
BEPHO W Ui MO3AHEUIIHNX JIET, KOTJaa JJIEKTPO-
TEXHHUKa MPHUCTYNHIA K CTPOUTEIBCTBY IEPBBIX
MallvH ¥ anmnapatoB. MBI BHIMM, YTO TEPBBIN
AJIEKTPOJIBUTATENh, TIEPBEIM Tenerpad, mNepBbIe
JIyTOBBIE PETYIATOPHI pojaunuchk B Poccun. Ha-
KOHEII, 3TO BEPHO U JJIsl IEpHOJia Havaia pacliBe-
Ta DIIEKTPOTEXHUKH, KOTJA MOSBUIICS DJICKTpUYE-
CKHH CBET, KOTJa THICAYH IJEKTPUUECKUX MAIITHH
MPHUIIUTH B TPOMBIIUIEHHOCTh W Ha TPAHCIIOPT.
CaMbie BakHBIC, CaMbIe KPYITHbIC W300pETCHHUS
3TOTO TMeproja ObUIH CHAENAaHBl PYCCKUMHM JIFOIb-
mu. TakoBbl Tpanchopmatopsr I1. H. SI6moukoBa
n N. @. Ycaruna, TakoBel Tpéx(daszHble reHepa-
top u nBurarens M. O. JlonuBo-/{006poBoibCcKo-
r0, CTaBIHME€ HACTOAIIUMH CEPIIaMHU IMPOMBIII-
JIEHHOW JHEPreTHKH, TaKOBbI JJIEKTPOOCBETH-
TeJIbHBIE IPUOOPHI — 3HAMeHHTas «cBeda» [1. H.
S6nmoukoBa n namma A. H. Jlogsiruna.

Pycckwmii yaénprit CTOIETOB CBOMMHE HCCIIEI0-
BaHUSMHU HAMarHWYWBAHUS CTAJH 320K OCHO-
BBI pacu€Ta 3MEKTPUICCKUX MAIIINH U alapaToB.
WNmxenep @. A. Iluporkuii CBOUMHU 3aMedaTeIIb-
HBIMU OTIBITAMHU J10Ka3aJ1 BO3MOXKHOCTh Mepeadn

! «Texnnxa motonéxu», 1948 Ne 11.
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C MOMOIIIBIO AIEKTPUIECTBA 3HAYUTEIHHBIX MOIII-
HocTel Ha Oonblime pacctosHud, a J. A. Jlaun-
HOB pPa3paboTan OCHOBHBIE MPHUHIUMBI JATBHUX
anektpornepenad. [lepBas nanpHsS 3JIeKTponepe-
Jlada Ha MEePEeMEHHOM TOKe, mocTpoeHHas B 1891
roxy M. O. JlonuBo-/100poBOIBECKIM, CTalla Mpo-
00pa3oM D3JIEKTPUYECKHX MAarucTpajieil Hammx
aueit. OneiTel A. I'. Cronerosa o ¢oto3ddexry
MOATOTOBHIIA POXKIEHUE (POTOIIEKTPOHUKH, a B
COBOKYIHOCTH ¢ pabotamu mpodeccopa b. JI. Po-
3UHIa OHU 3aJI0KUINM OCHOBY COBPEMEHHOIO Te-
JICBUJICHUSL.

Tpyasl BeMMKHX PYCCKUX JIEKTPOTEXHHKOB
MOATOTOBWIIM TIOYBY JUISI HOBOTO BEIMYANIIETO
OTKPHITHS, U300PETCHUS Pai0 HAITUM TeHHUAIb-
HBIM COOTEYEeCTBEHHUKOM Ajexcanapom Crerma-
HoBUYEM [IomoBEIM.

Ceituac, *KUBS B COLMATUCTHUECKON CTpaHe, B
KOTOpOW BCS OTPOMHAs] MOIIb JJIEKTPOTEXHHUKHU
BIIEPBBIC CTajla HACTOAIINM CIYyrOl HYelOBEeKa,
MBI C OJIaroapHOCTHIO0 U TOPJAOCTHEO BCIIOMHHA-
€M MMEHA JIFOJICH, BBI3BABIINX K JKU3HU BEIHKHA
Y 9y/I€CHBI MUP TEXHHUKH DJIEKTPUIECTBA.

C kaxapIM THEM pacTET BKJIA]] HAILIETO OTEYE-
CTBa B COBCPILICHCTBOBAHUE, YMHOXECHUE U CO3-
JlaHWe HOBBIX, €MI€ HEeBHAAHHBIX AIIEKTPHUUECKHUX
MaIIIMH, IPUOOPOB, annapaToB.

B Hamreii coBeTckoil cTpaHe BepBbie 3apabo-
Taqu 3HAMCHUTHIE JJICKTPOUCKPOBBIE CTaHKH
m3o0petareneii JlazapeHKO, COBETCKHH YUEHBIH
XpeHOB NEPBEIM B MHPE 3aKET TUIAMS JICKTPH-
YEeCKOM JyTH O] BOAOH; paboThl akajeMuka Ba-
BHUJIOBA U €T0 YYEHUKOB MMOATOTOBUIIA POXKIECHUE
3aMeyaTeNbHBIX JIIOMUHECIEHTHBIX Jami... [le-
CATKM W JECATKH KPYIHEHIINX W300peTCHUA
CHENaHbl ANEKTPOTEXHUKAMH CTpPaHBl COIMAIH3-
Ma. CoBerckas HayKa KpemKo IEPKUT B CBOWX
pyKax 3HaMs MEPBEHCTBA, MOJHSATOE B TOJBI Ja-
JIEKOTO MPOIUIOTO PYCCKUMH JJICKTPUKAMHU.
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YT0 HYKHO 3HATh
1
00 2JIeKTpPOHE

[Tepen Hamu Ha CTOJIE CTOUT PATUOTIPUEMHUK.
K HeMy npucoenMHEHBI aHTCHHA U NTUTaHue — Oa-
Tapen WIN OCBETUTEIHHAS CCTh.

OTOT NpUEMHUK — DIEKTPOHHAs MaiuHa. Ero
OKUBJISIOT M 3aCTaBJISIOT pab0OTaTh AIEKTPOHEI.

Mbl Brimouwin npuéMHuK. Ilon necTBueM
HamnpspKeHUs: OaTapedl WM CeTH B NMPHUEMHUKE, B
€ro MNpOBOJHMKAX NPUIUIM B JBIXXKECHUE apMUU
AIEKTPOHOB. VX MBIKEHUE Pa3oTpesio HUTH HaKa-
Jla JTaMIl, U3 KaTOJIOB HAYalld BBIPHIBATHCS DJICK-
TPOHBI; OHU MOJIETENU K aHOJAAM U CTajlH ITyTelle-
CTBOBATh II0 BCEM IICTISIM MPUEMHHUKA.

PagnoBosiHbl Jan€KOM CTAHIMU TEPECEKIIH
MPOBOJ AHTEHHBI U B HEM TaK)Ke MPUILIN B JIBU-
JKEHUE DIEKTPOHBI. OHU «3aMETaNKCh» B KOHTY-
pax, OTY4Ero W3MCHIIOCh HAIpPSDKEHHUE Ha CETKE
MEpPBOM JIaMIlbl, U 3TO 3aCTABWIO 3JICKTPOHHBIN
MOTOK BHYTPH JIaMITbl U3MEHUTH CBOIO BEIIUYUHY.

1. TTonesoii, «Pamno», 1948 Ne 3.
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JuKTOp Ha CTaHIUMU MPOU3HEC CIIOBO, MPHUILLIU B
JIBIDKEHUE DJIEKTPOHBI B TEpEJaroie u Mnpuém-
HOHl aHTEHHaX, MOJIHUEHOCHO IPOHECCS 3TOT UM-
MyJIbC Yepe3 BCE KOHTYPHI, JIAMIbl U LIETH TpUEM-
HUKa, 00eKan 0OMOTKH TPOMKOTOBOPHUTEIIS U TOT
MOBTOPHJI CKa3aHHOE AUKTOPOM CIIOBO.

Munnmuapasl MAJUTHAPIOB DJIEKTPOHOB JIBH-
KYTCS B JIaMIIaX M BCEX apTepUsAX MPUEMHHUKA,
OKUBJISISL €TO W TPeBpalias HEBHIUMBIE U HECIIBI-
IIIMBIE PAIUOBOIHBI B 3BYKH MY3BIKH U YeJIOBe-
4eCKOW peud.

Uto ke TaKoe AEKTPOH?

Kaxxnoe Temo cocTonT W3 MHOMKECTBA MEIb-
YaWIuX 9acTUIl — MOJIEKYN. MIX Tak MHOTO, 4TO
U pHl, KOTOPHIMU BBIPAXKACTCS UX KOJIHUYECTBO,
HaM yX€ HH4YEro He TOBOPSAT — MBI HE MOXKeM cebe
MPECTaBUTh TaKWe OTPOMHBIE Konm4yecTBa. UTo,
HAIpUMeEp, MOXeT ckasath rméppa 107 — umcio
MOJICKYJ B OJHOM JIHTpe crupra? Mbl MOXKeM
YSACHUTH ceOe BCIO TPaHAMO3HOCTH ITOU ITUGPHI
TOJBKO IMyTeM comnocTtapieHuil. Eciau Bcio Bomy,
KOTOpasi €CTh Ha 3€MJIC B MOPSIX U OKeaHaX, CMe-
IaTh C OJJHUM JIUITPOM CIIUPTa, TO B KAKIOM JIUT-



pe BOABI, T1Ie OBl MBI HH 3a4ePIHYJIN €r0 Ha 3eM-

B kaxdom numpe
7 000 monekyn cnupma

Nnu Bot emié npumep. Ha tore Hamel cTpaHbl
IIMPOKO PAaCcCKUHYJIOCH MpekpacHoe UYEpHoe mope.
Bepera yeTblpex rocygapcTB OMBIBAE€T OHO, OT-
POMHBIE TIAPOXOJBI OOPO3AAT €ro MOBEPXHOCTH,
COTHH THICSY JIIO/IEN OTIBIXAIOT HA €ro JIa3ypHBIX
Oeperax. MHoro nu kamenb Boabl B UEpHOM Mo-
pe? Ha aToT Bompoc TpyHO cpa3y OTBETUTh. Ham
TpyIOHO ce0e MpEeACTaBUTh YHCIO Kalenb JaKe B
00YKe BOIBI, a TYT — IIeJI0e OrpoMHOe Mope. Tax
BOT, B KaIlJie BOJABI CTOJIBKO K€ MOJIEKYJ, CKOJIBKO
Karenb B UEpHOM Mope.

B karnine 800bl CmMoJsibKO

MOJIEKYI1, CKOJTbKO 8
YépHom mope Kanesnb

Kaxkmass Mollekyia COCTOMT W3 aTOMOB, Ha-
MIPUMEP MOJIEKYJIa BOABI COCTOHUT M3 TPEX aTOMOB,
a SJICKTPOH — TOJBKO Majas JacTuia atoma. Kak
e OH MaJl, 3TOT 3JCKTPOH, U KaKoe HeBOOOpa3u-
MO€ KOJIMYECTBO DIIEKTPOHOB 3aKIIOYAETCSA B JIFO-
OoM BelecTBe?
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MoxHO mOoAyMaTh, YTO €ciau Obl MBI MOTJIH
caenaTh KaKOW-HHOYAb CBEPXMHUKPOCKON H TIO-
CMOTpenu OBl Yepe3 Hero Ha KyCOK BEIeCTBa, TO
YBUJICTH OBl OTPOMHOE KOJHMYECTBO MEIbYAMIITIX
YacTHIl, HAOUTHIX B BEIECTBE, €CIM MOXHO TaK
BBIPA3UTHCA, KaK «cenpad B Oouke». Ho 310 He
tak. Eciii ObI MBI cienany Takoi (haHTaCcTHYECKUi
CBEPXMHUKPOCKOI M HAIPaBWJIHM €ro Ha KyCOK JTO-
00ro BemIecTBa, TO yBHJIENH ObI, YTO YaCTHIIBI
BEIIECTBA HAXOJATCS Ha OYCHHb OOJBIINX pac-
CTOSIHUSIX JIPYT OT JIpyTa.

Uro0bl mydIie MOHATH 3TO, BOCIOIB3yeMCS
OTISITH METOJIOM CPABHECHHM.

Bo3pMéM OynaBOYHYIO TOJOBKY U YBEIUYUM
e€ 710 pa3mMepoB 3eMHOro mapa. [Ipu TakoM HeBe-
POSITHOM YBEITWUYCHUM KaXKIBIA aTOM OyJIaBOYHOU
TOJIOBKHM OYJIET IMETh B TIONIEPEUYHUKE OKOJIO MET-
pa. Ho yBBI, B 3TOM 6ONBIIOM aToMe MBI HAYETO
He yBuauM. [Ipunércs Boopyxutbes nynoi. [pu
TTOMOIIIY JIYTIBI MBI Pa3JIMYMM B IIEHTPE aToMa ero
SIIPO, TIPYU TaKOM TPaHIMO3HOM YBEIMUYCHUH I10-
nepeyHuk sapa oymer okoio 0,1 mm, T. e. mpu-
MEpPHO PaBEH TOJIIMHE YEJIOBEUECKOI0 BOJIOCA.
Hy a snekrpon? Ero Oyzer TpyAaHO pa3iu4uTh
nake Tpu moMorny Jynsl. [lonepednuk ero emé
pa3 B JecATh MeHbIIIe. TolllMHa TayTUHHON HUTHU
— BOT YTO MOKET JaTh MIPEICTABICHUE O pa3Mepax
AJICKTPOHA B TAKOM <METPOBOM> aTOME.

quo
0,1 mm

I/IeKTPOH
0,01 mm

Im

Kax BuguM, yacTuIpl BEIIECTBA BHYTPU aTOMa
3aHUMAIOT HUYTOXXKHYIO ITONI0 ero o0néma. He-
0oJpIasi MECYWHKA B IIEHTPE METPOBOM MOIETH
aToMa U HECKOJIBKO €JI€ BHIUMBIX MBUIMHOK —
AJICKTPOHOB, HOCSIIUXCS MO0 KPYTOBBIM OpOUTaM
Ha pa3HbIX PACCTOSHUSAX OT LICHTPAJIBHOIO sApa, —
BOT M BCE, U3 UETO COCTOUT aTOM.



Ecam 651 MOXHO OBUTO OAMH KyOHMYECKUit METp
KaKoro-HUOYyIb BEIeCcTBa CIIPECCOBATH TaK, YTO-
OBl €r0 YaCTHIIbl CABUHYJIHCH BIUIOTHYIO, TO BCE
OHM yMECTWJIHCh OBl B 00BEME, COCTABJISIOIIEM
MWUIHOHHBIC JIOJMH KyOWYeCKOTO MHUJLTUMETpA.
KyOundeckuit MeTp IpeBpaTuiIcs ObI B HEBUIUMYIO
MBUTUHKY, OJTHAKO BECSIIYIO CTOJBKO K€, CKOJIBKO
1 BeCh KyOOMeETp.

Kak »xe pacrojoeHbl 3JeKTPOHBI B aToMe,
JCHCTBUTEIBHBIC Pa3MEpPhl KOTOPOTO HUYTOXKHBI,
— TONEPEYHUK aTroMa COCTaBIISET BCErO OJHY
cToMuITHOHHYIO0 fomio cantuMerpa (10% cu) u
CKOJIBKO B HEM DJICKTPOHOB?

UTOoOBI OTBETUTH Ha 3THU BOIIPOCHI, HAJIO TPEXK-
Jie BCEro CKa3aTh O TOM, YTO TPECTABISET COOOH
AJIEKTPOH. DIEKTPOH — ATO MellbYailias 4acTHIIA
BEIIIECTBA, 3aPSHKCHHAS OTPHUIIATEIEHBIM JICKTPH-
qecTBOM. 3apsi IeKTpoHa cocrapmsier 1,6¢10™ «
(kymona). Hyxuo B3ste 6,3°10° snexrponos,
YTOOBI MOJYYHUTh OJMH KYJIOH 3JCKTPHUECTBA.

KonuuecTBO 37IEKTPOHOB B aTOME 3aBHCUT OT
CTPOCHUSI ero spa. Sapo aToMa COCTOUT U3 MpPo-
TOHOB — MEJIbYAHIINX YaCTHI], 00JIaJaroIUX Ta-
KHM K€ 3aps/IoM, KaK U 3JIEKTPOH, HO TOJBKO IO-
JIO)KUTEIbHBIM, U HEHUTPOHOB, YacCTHUL[ TAKOH ke
MAacchl, Kak U MPOTOH, HO HE UMEIOIINX 3apsijia.

Uucno MpOTOHOB M HEUTPOHOB B SAJIpE aToMa
3aBHCHT OT poja BemiecTBa. Kaxkmomy Xumude-
CKOMY DJIEMEHTY COOTBETCTBYET OIpeIelIEHHOE
aTOMHOE SJIpO, TIPUYEM YHCIIO MPOTOHOB B SApE
PaBHO YHCITy HEHTPOHOB MM HECKOJIBKO MEHBIIE
ero. Toapko aTOM caMOro JIETKOrO BEIECTBA —
BOJIOPOJIa — HE COJICPIKUT HEHTPOHOB; OH COCTOHT
TOJIEKO W3 OJIHOTO MpOTOHA. B aTtome rasza remus,
HaTpuMep, J1Ba MPOTOHA U J[Ba HEUTPOHA, B aTOME
MeTaJula JIUTUSI — TPU MPOTOHA U YeThIpe HEHTPO-
Ha. SIpo OTHOTO M3 CaMBIX TSHKEIBIX JIEMEHTOB —
MeTaJia ypaHa — cocTouT u3 92 nporoHos u 146
HEUTPOHOB.

AnekmpoH

3aps0 = 1,6°10°

Macca = 910% 2

Huamemp = 1210™ ym

HevitpoH
InektpoH

Uuciio 2IeKTPOHOB B aTOME HOPMAJbHO Kak
pa3 Takoe, Kakoe HY)XHO, YTOOBI YpaBHOBECHUTH
MOJIOKUTENBHBIA  3apsi  sApa. 3HAYUT, YHUCIO
DJIEKTPOHOB, OKPYKAIOIINX SAPO, PaBHO YHUCITY
MIPOTOHOB B siApe. B smpe atoma Bogopoma oauH
MIPOTOH, MOATOMY B 3TOM aTOME HMEETCS BCEro
JIUIIb OJIMH JJIEKTPOH. SApo aToMa ypaHa OKpy-
KaroT 92 3JIeKTpOHA — IEJIbIA AIEKTPOHHBIA POM.
Kaxpiii aToM B HOpPMaJlbHOM COCTOSIHUM 3JIEK-
TPUYECKU HEHTpAJICH.
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[Toutu Bcst Macca aTomMa cocpeqoToueHa B SiA-
pe. Macca omekTpoHa, cocrapistomas 9107
nouytn B 2 000pa3 MeHbIIe Macchl MPOTOHA WIN
HEHTpPOHA; MOATOMY MaccOil BIEKTPOHOB MOYKHO
MpeHe0peys Mo CPaBHEHUIO C MAaCCOU SApa.

ONEeKTPOHBI KPY)KaTcsl BOKPYT siipa Mo opowu-
TaM, Kak IU1aHeThl BOKpyr CollHIa, HO Ha JaHHOM
PAcCTOSHUU OT A1pa MOMKET KPY)KHTBCA TOJBKO
BIIOJIHE OTIPEAETIEHHOE KOJIUYECTBO JJIEKTPOHOB.
Hanpumep, Ha niepBoii opOUTE MOTYT HaXOAUTHCS
He Oosiee ueMm fBa snekTpoHa. Ecnu B atome Tpu
3JIEKTPOHA, TO TPETUM PACIOJIOKUTCI Ha BTOPOH,
Oonee ynan€HHoil ot simpa opbure. Ha Bropoii op-
OuTe MOTYT HaxoOUTbCs He Oojee 4eM BOCEMb
JJICKTPOHOB, Ha CIEIyIOIIeH opboute — He Oojee
TPUALATH JIBYX.

Hano ckazatp, 4To s7po aTromMa HU MPU KaKuX
XIMHYECKUX peaklusix He MOJBEPraeTcs N3MeHe-
HusM. Eciam y atroma OTHSTH BCe 3IIEKTPOHBI, TO
SAPO BCE JK€ HE U3MEHUTCS U COXPAHUT CBOWCTBA,
NpUCYLINE aToMy JAaHHOTO BemiecTBa. B supe 3a
CYET CHJI CBSI3M MEXKIY COCTABIISIONIMMH €TO Jac-
TUIAMU 3aKJI0YEH OTPOMHBIM 3amac JHEPruu —
TOH caMoil aTOMHOW SHEPruH, CEKPET OCBOOOXKIe-
HUS KOTOPOH yxke mepectan ObITh cekperoM. Co-
CTaBUTHh MPEJCTaBICHHE 00 HTOM KOJUYECTBE
SHEPTUM MOXXHO MO OJHOM nuppe — aromHas
SHEPTrus, 3aKIIOYEHHAS B OJHOM KHJIOTpaMMe Be-
IIeCTBa, paBHa MPUMEPHO 25 MuuMapaaM KHio-
BaTT-yacos!

DJEeKTPOHBI, JIETAlOIIUEe BOKPYT S/pa, B HEKO-
TOPBIX CIydasx MOTYT TEpPEeNphITHBATh C OJHOM
OpOHTHI Ha JPYTYI0 U JaX€ COBCEM YXOIUTh M3
«pOAHOTO» aToMa. Bce XHMMHYecKue peakuuu
MIPOMCXOIT 3a CUET B3aMMOJICHCTBUS HamOojee
YOUIEHHBIX OT sIpa DJIEKTPOHOB. 3a CUET BO3MY-
LICHWH JABWKEHHUS SIIEKTPOHOB BHEIIHUX OpPOHT
BO3HHMKAIOT CBETOBBIC SIBICHMS, a 32 CYET BO3IMY-
IIEHUH JBUKCHUS DJIEKTPOHOB BHYTPEHHUX OPOUT
BO3HHMKAIOT PEHTTCHOBCKHUE JTYYH.

OTpBIB 2JIEKTpPOHA OT aToMa HapyllaeT ero
DNEKTpUUecKuil Oanmanc. JIMMEHHBIA OXHOTO WU
HECKOJIbKHX DJIEKTPOHOB aTOM CTaHOBUTCS 3apsi-
YKCHHBIM TOJIOKUTEILHO; TAKOW aTOM MBI Ha3bIBa-
€M TOJIOKHUTEIHHBIM HOHOM. MoHM3MpoBaTh Ka-
KOe-TnO0 BEIIECTBO 3HAYHUT OTHATH OT €T0 aTOMOB
[0 KpaliHel Mepe Mo OAHOMY 3J1eKTpoHy. MoHu-
3UPOBAaHHBI aToOM cTapaeTcsl MpH IEepBOW BO3-
MOKHOCTH TIOTIOJTHUTH YOBUTH 3JIEKTPOHOB, 3aXBa-
THIBasl «OJJBEPHYBLINECS> IIEKTPOHBHI.

B merammax uMeroTcs Tak Ha3bIBACMBIC TMOJY-
cB0OO/HBIE, cab0 CBS3aHHBIE C aTOMaMH DIIEK-
TpoHBI. [103TOMYy MeTaymibl U ABISIOTCS XOPOIIH-
MH TPOBOJHUKAMH 3JIEKTPHYECKOTO TOKa. DJEK-
TPUYECKHH TOK B METAJUTMYECKOM MPOBOJHHKE
SIBIIIETCS HE 4YeM HWHBIM, KaK MOTOKOM D3JIEKTpPO-
HOB.



Y aroma
HeT 3aps4a

Japsaq
10710)KUTE/IbHbIV

Enununieft cuipl 3JEKTPUYECKOTO TOKA SIBJIS-
etcs amnep. [Ipu Toke B ouH aMIiep depes more-
pEUYHOE CEUCHHE MPOBOJAHHMKA B OJHY CCKYHIY
MPOTEKaeT OJMH KYJIOH 3lekTpudectBa. Kak yxe
YKa3bIBAJIOCH BBIIIE, OH COCTABJISET 6,310° srex-
TpoHOB. ClieZioBaTEIbHO, IIPH TOKE B OJIUH aMIIep
yepe3 IMOINEPEeYHOS CEUCHHE MPOBOIHHMKA B OJHY
cexyny npotexaer 6,3+1G° snexTponoB — Heo-
00pa3suMo rpoOMaIHOE KOJIUYECCTBO.

g

A

6,3+107 83/76'KTp0HOB

p
>

B CEKYHAY

Ho He HY)XHO Iymarh, YTO BJICKTPOHBI TEKYT
Mo TPOBOJAM C OOJBIION CKOPOCTHIO; HA CaMOM
Jie7ie OHHM JIBHKYTCSI O4Y€Hb MeieHHO. CKOpOCTh
AIIEKTPOHOB B MEJIHOM MPOBOJIC TIPH HAUOOJBIITHX
JOMYCTUMBIX TUIOTHOCTSIX TOKa COCTABJISET BCETO
HECKOJIbKO MHJUTUMETPOB B CekyHmy. Ho wum-
MYJIbC, BBI3BABIIMH JIBH)KCHHE 3JIEKTPOHOB, MPO-
HOCHTCS TIO TPOBOAY € KOJIOCCAIBHOH CKOPOCTBIO
(6mm3koit k ckopoctu cBeta — 300 000km/cex) u
3aCTaBJIsIeT MPUTTH B JIBH)KCHHE 3JICKTPOHBI Ha
BCEM TIyTH, KOTOPBIA OH ycmen mpooexarh. Cko-
POCTb paclpOCTPaHEHHsT STOT0 UMITYJIbCa OOBIYHO
omuska k ckopoctr ceera (300 000/ cex); e€ Mbr
OOBIYHO M Ha3bIBAEM CKOPOCTHIO PAaCHpPOCTpaHe-
HHSL TOKA.

Tok 300 000 km 8 cCEBK ——»

4  o—>2 I

3neKkmpoH — 5 MM 8 Cex

Bot te xpaTkue cBenmeHHs 00 JIEKTPOHE, KO-
TOpble HY)XHBl HAYMHAIOMIEMY paJAHONIOOUTEINIO
JUTSL TOTO, YTOOBI CO3HATEIbHEE Pa30UPaThCS B SIB-
JICHUSIX, TPOUCXOJAIIMX B NMpUEMHUKE. be3 3Ha-
KOMCTBA C 3JIEKTPOHOM — 3TOM MeJibyaiiiieil yac-
TULEH 3JICKTPUYECTBA — HENB3S TOHATH padoTy
AJICKTPOHHOHN JIaMITbl, pabOTy MHOTUX JeTaicu
NpUEMHHUKA U BCETO MPUEMHHUKA B 1IEJIOM.
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Kax MeHsmuch mpencTaBieHus
06 dIeKTpHuYecTBe

Ha xaxxpom stame pa3BuTHS HayKH HOBOE OT-
KpBITHE, YIUIyOJssl HAIld MPEACTAaBICHUS O MPH-
poze, B TO e BpeMs OTKPBIBAET HOBBIC TEXHHYE-
CKHE BO3MOKHOCTH. JJEKTPOJIM3 JaJl HAM aKKy-
MYJISTOPBl ¥ METAJUTYPTUI0 MHOTHX METalJIOB.
OTKpBITHE DIEKTPOMArHUTHBIX B3aUMOJACUCTBUI
MPHUBENI0 K JUHAMOMAIIIMHAM, 3JIEKTPOMOTOPAM H
TpamBaro. OOHapyXeHHE DICKTPOMAarHUTHBIX
BOJIH TMTOCITY>KMJIO HA4aJIOM PaJHOTEXHUKHU. DIIEK-
TPOHBI CO3/IAJTH BAKYYMHYIO TEXHHKY.

[lepBrie HamM MpencTaBICHUs 00 dJIEKTpUUe-
CTBE, KOTZIa MBI 3HAJIW TOJIBKO 3apsiibl U COBCEM
He oOpalany BHUMaHHUS Ha TO, YTO MPOHCXOIMT
BOKpPYT HHX, OBUTH OYeHb OJHOCTOpPOHHUMH. Ko-
ra BcE BHUMaHUe 00paTuioch K IEKTPOMAarHuT-
HBIM IOJISIM, 3a0BITHI ObLTH Bce 3apsabl. M 3xech
MpeACTaBICHUS 00 AEKTPUUECKUX SIBICHHUAX OKa-
3aJTUCh TaKXe OJTHOCTOPOHHUMHU. OTKPBITHE INEK-
TPOHOB TIPHUBEIIO K DJIEKTPOHHON TEOPHH, KOTOpast
YYUTHIBACT M OTACTBbHBIC 3apsiibl U DJICKTpHUC-
CKOe ToJie, OKpy»Karomee 3T 3apsabl. Korna 3a-
PSA HETIOABMXKEH, OH CO3Ma€T BOKPYT cels diek-
Tpuyeckoe nojne. Ero apmkenne co3gaéT MarHuT-
HOE MoJie. DIIEKTPOHHAS TEOpHUsl coyeTaeT B cebe
00e CTOPOHBI AMEKTPHUUECKUX SABIECHUH W OXBATHI-
BaeT OOJIBLIYI0 COBOKYIIHOCTH H3BECTHBIX HaM
(aktoB. CHavaia aymaliv, 4To B MPUPOJC UMEET-
CSl TONBKO OIMH BUJ DIIEKTPHUYECKUX 3apsioB —
JNIEKTPOHBI, Macca KOTOPBIX B JBE THICAYH pa3
MEHBIIE Macchl Camoro JIErkoro aroma. MHOTUM
Ka3aJIoCh, 4TO, OTKPBHIB AJIEKTPOH, MBI JOLLIN J0
mpenena B MPUPOJE, YTO DJIEKTPOH — caMasi Med-
Kasg ¥ camasl IpocTas COCTaBHAs YacTh BEILECTBA.
3Oto 6bUT0 Gonee 40 net Hazax. B To Bpems Bia-
numup Wnena JIeHnH omyOnmKkoBai cBoé 3aMmeda-
TeJIpbHOE COYMHEeHHne «MaTepuaan3M U 3MITUPHO-
kputunuzm» (1909r.), B KOTOPOM OH BBICKA3al
CIIEIYIONIYI0 MBICHB. C TOYKW 3PEHHS TUAICKTH-
YeCKOro MaTepHalli3Ma MHOTO000pas3ue MpPHUPOIBI
HercyeprnaeMo, 1 Henb3sl cebe MpeAcTaBUTb, YTO
JaKe 3JIEKTPOH — 3TO MpEAEbHBIM MO MpOCTOTe
3JIEMEHT, U3 KOTOPOTO MOCTpoeHa BceneHHas. Ha-
000poT, Oe3rpaHMYHOE MHOTOOOpaszue MPUPOABI
3aCTaBlIsIeT OXHMIATh, YTO M DJIEKTPOH OKAXKETCS
0oJiee CI0KHBIM, YEM MBI TyMaeM.

Oto ykazanwe Bnammvmmpa Wnpmua Jlenuna,
KaK M BCE 3aKJIIOUEHHS TUAJCKTHYECKOH METOI0-
JIOTHH, OTPABIAIOCh BCEM XOJOM pa3BUTHS Hay-
ku. B 1o Bpems, korga B. U. Jlenun nucan cBoro
KHHTY, HaM, ()U3HMKaM, Ka3ajJoCh, YTO MBI YK€ y3-
HAJIA E€AMHCTBEHHYI0 (OpMy 3IEKTpHYECKOro

1 Axanemuk A. @. Mobde, Dnexrpuueckuii 3aps,
Jerrus, 1945.



3apsiga — 2JeKTpoH. Ha camMoMm ke niene aieKTpoH
OKa3zajcs TOJIBKO HAdajgoM B MPOIECCE U3yUeHUS
ANEKTPUICCKHX 3aPSIIOB.

ONEKTPOHBI BXOJAAT B COCTAB KAXKIOTO aTOMa,
Ho atomer B menoM He WMeloT 3apsnga. 3HAYHT,
T/Ie-TO JOJDKEH OBITh M TOJIOKUTENbHBIA 3apsi.
KakoB oH? Oka3anoch, 4TO B aTOMe pPa3MepoM B
CTOMWJUTHOHHYIO JIOJIF0 CAHTUMETpa MMEeTCs SijI-
po, xkotopoe B 100 Thicsd pa3 MeHbIIe aToMa. B
STOM LIEHTPAIBHOM SJpEe aToMa COCPEAOTOYCHBI
TJIaBHAsE Macca aToMa M €ro MOJOXHUTEIbHBIN 3a-
psan. Takum oOpazom, B aTOME MMEETCS MalleHb-
KU, HO CPaBHUTEIBHO TSKENBIN MOIOKUTEIbHBIN
3apsif], a BOKPYT HETO OTPHUIIATEIBHBIC DIICKTPOHBI.
Yucno 3TUX 3JIEKTPOHOB HEBEIUKO. B arome BO-
JIOpOJia BCETO OAWH JJIEKTPOH, Y TeNusl — /Ba, B
aToMe ypaHa — 92 3JIeKTpoHa M CTOJIBKO K€ IO-
JIOKUTENBHBIX 3apsnoB B sape. [louemy xe aiex-
TPOHBI, IPUTITUBASCH K SIAPY, HE MAJAIOT HA 3TO
sipo? OTBET OBUT JaH 10 aHAJIOTUU CO CTPOSHUEM
COJTHEYHOW CHCTEMBI. 3eMJIi TPUTATHBACTCS
CounHIleM U BCcE-Taku HE MaZaeT HA HETO, MOTOMY
yTto Bpamiaercs Bokpyr Comaia. LleHTpoOekHas
CWJIa YpaBHOBCIIMBACT NPUTSDKCHUE. Tak ke U B
aToMe. DJIeKTPOHBI BPAIIAIOTCS BOKPYT sApa C Ta-
KOH CKOpPOCTBIO, YTO HE MA/Ial0T HA HETO.

ConHeuHasi cuUCTeMa COCTOMT U3 TSDKEIIOro
ConHila, BOKpPYr KOTOPOrO BpallaeTcsl cucTema
wranet. [lomo6HO STOMY W B aTOMe MMEeTCs TA-
XKEJOe MOJOXKUTENBHO 3apsXKEHHOE SIpO, a BO-
Kpyr HEro BpallarTcs AEKTpoHbl. OIHAKO aHa-
JIOTHSI MEKIYy aTOMOM M COJIHEYHOH CUCTEMOW He
00BSICHHIIA, TIOYEMY BO BCEX aTOMax IaHHOTO Be-
IIECTBa DJIEKTPOHBI BPAIAIOTCS OJMHAKOBO, TIO
OIMHAKOBBIM oOpOuTaM. OTBET HA 3TOT BOIPOC
BBITEKAJI M3 COBEPIICHHO HOBBIX MPEACTABICHHIA,
koTopeie B (pu3uke XIX Beka He MMeNH OCHOBa-
HUS ¥ OBLTU €i 9y IbI.

N3ydenue sBIIEHUI, TPOUCXOJAIINX B aTOME,
OTKPBUIO HOBBIE CBOMCTBa BemiecTBa. OKa3anoch,
4TO, KPOME TeX 3aKOHOB, KOTOpPHIC HaM OBUIHA W3-
BECTHBI Oarogaps U3y4eHHUIO OOJBITUX TEJ, B Ta-
KHX HUYTOXXHBIX YACTHIAX, KaK aToM, MpPOSBIIs-
I0TCS HOBEIC, T. €. HE U3BECTHBIC HAM PaHEEe 3aKO-
HBI TPUPO/JIbL. J[HaneKTHYecKuii MaTepruann3Mm mo-
3BOJISIET MIPEIBUICTH, YTO B MUPE SIBICHUHN, U3Me-
PAEMBIX MUJUTHOHHBIMU JTOJIIMU CAHTUMETPA, MO-
I'yT OOHApPYKUTHCS CBOWCTBA, O KOTOPBIX MEI HE
MOI03peBald, MOKa OHHM OBUIM HEJOCTYIHBI I
HAIIIETO OIBbITa, KOTOPBIHA CIIY’)KHT OCHOBOHM BCeX
HalMx 3HaHuM W uneil. Hosas Teopus nmomyumna
Ha3BaHUE KBaHTOBOW. KBaHTOBas Teopus BBeja
Pl HOBBIX MPEACTABIEHUN, KOTOPBIE B JaJIbHEMN-
IIIEM BBUTHITUCH B BOJTHOBYIO MEXAHUKY.

B ornnuue oT 3aKOHOB JIBIDKEHUS TUTAHET, a
TaK)ke OT 3aKOHOB MEXAaHUKH U 3JIEKTPOJAMHAMH-
KM, TIOCTPOCHHBIX Ha W3YYCHUU JBHKCHHS OOJb-
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IUX Tel B JJa0OpaTOpHsIX W Ha 3aBOJax, KBaHTO-
Basg TEOPHS JOIMYCKaeT B IpeJeax aroMa TOJBKO
CTPOrO OINpeACNEHHbIC BUIBI ABMXKCHUS DIICKTPO-
HOB, KOTOpBIC MBI Ha3bIBAEM KBAHTOBBIMHU CO-
CTOSIHUSIMH.

B To Bpems Kak 3aKOHBI 3JEKTPOAMHAMUKH
MPUBOJIAT K 3aKITFOUCHUIO, YTO 3apsijl, JBHKYIIIHIA-
s TI0 3aMKHYTOHM MCKPUBIEHHON opOuTe, M3Tyda-
€T IMEeKTPOMAarHUTHBIE BOJHBI U TIOTOMY IOCTE-
MIEHHO TEpseT 3amac CBOCH KUHETHUYECKOU 3Hep-
TUM, KBAaHTOBas TEOpPHUs YTBEPXkIACT, 4YTO, HAXO-
JSICh B KBAHTOBOM COCTOSIHUW [IBHDKEHHS, DIIEK-
TPOH HE TEPSIET PHEPIUU U HE U3ITyUaeT e€.

BonnoBas mexanuka uaét emeé nanelie, uMe-
HSIET HAIlA MPEICTaBJICHUS O ABW)KEHUHU TeElN, CO-
YeTas UX ¢ 3aKOHaMH pacIpocTpaHeHus BoiH. Bee
MOJIOKEHUSI BOJHOBOM MEXaHHMKH TOJHOCTBIO
MOATBEPKACHBI MHOTOYHCICHHBIMHU OIBITAMHU.

Jaxxe Benuuaiiiivie ymMbl CUYUTaId 3TH MPOTH-
BOpEUMs OC3BBIXOIHBIMHU, MOJIPHIBAIOIUMHI OCHO-
BBl HAYYHOTO 3HAHMS.

Mexny TeMm A TUANIEKTUYECKH MBICTSIIErO
(M3MKa HOBBIC 3aKOHBI IPEICTABIISIIOTCS COBEP-
IICHHO €CTECTBCHHBIMH B HOBOI 00JacTH sIBJIC-
Huil. Hudero yauBHUTENBHOTO HET B TOM, 4TO,
MPOHUKAs B HEIOCTYIHBIE HAM PAaHbIIE aTOMHBIC
MIPOLIECCHI, MBI BCTPETUIN M HE3HAKOMBIC 3aKOHBI
3TUX nporieccoB. HUKakoro mpoTUBOpeUHst MEXKITY
CTapbIMH 1 HOBBHIMH 3aKOHAMH HET.

JleiicTBUTENBHO, CBOCOOpa3ne KBAaHTOBBIX 3a-
KOHOB OTHOCHUTCS K CTOJIb MaJIbIM BEJTHYMHAM, YTO
MpH IPUMEHEHUH MX K MPUBBIYHBIM OOJBIINM Te-
JlaM Mbl HUKaKHX OTCTYIUIEHHH OT yCTaHOBIIEH-
HBIX paHee 3aKOHOB HE 3aMETHUM.

[TosTomy nmemo obcToWT HE Tak, YTO B aTOMeE
NEHCTBYIOT O/THU 3aKOHBI, a B OOJBIIIOM TeJe APY-
rue, UM IpoTHUBOpedaniie. KBaHTOBBIE 3aKOHEI B
MPUMEHCHUHU K aTOMaM M 3JICKTPOHAM OTKPBIBAIOT
COBEpIIIEHHO HOBBIE WX CBOICTBA, HO B NMPHUMEHE-
HUU K OOBIYHBIM TeJlaM MPHUBOJAT K pPaHee ycTa-
HOBJICHHBIM M TIPOBEPEHHBIM 3akoHaMm. Hemnb3s
TOJIBKO PacTIpOCTPAHATh 3aKOHBI, BHIBEJICHHBIEC W3
M3y4eHus1 OONIBIINX TeJ, HA OTAEIHHBIN aTOM WIIH
Ha B3aMMOJICHCTBHE OTACIHHBIX aTOMOB, TTOKA MBI
He M3y4YWIN UX Ha OIBITE.

3akousl Qusuku XIX Beka oOKazaluch IPH-
ONMKEHHBIM BBIPAKEHUEM KBAHTOBBIX 3aKOHOB,
MPEKPACHO OMPAB/LIBAOIIUXCS B MPUMEHEHHUU K
KPYITHBIM OOBEKTaM, HO HETPUTOMHBIX IS HC-
CJIeIOBaHUSI AaTOMHBIX ITPOLIECCOB.

KBaHTOBBIC 3aKOHBI YIIIYOJNSIOT 3aKOHBI MEXa-
HUKHA W DJEKTPOAMHAMUKH, PACIPOCTPAHAS UX U
Ha aTOMHBIA MUp, a HE OTBEPTaIOT UX.

Yke B caMOM Hayalle HU3YYCHHUS KBaHTOBBIX
CBOWCTB aToMa KaXIyi0 KBAHTOBYIO OPOUTY 3JIeK-
TPOHA B aTOME XapaKTEePHU30BaIHM TPEMs BEIHYH-
HaMU. BO-TIEPBBIX, pa3MepaMu, OT KOTOPHIX 3aBH-



CUT B OCHOBHOM JSHEPTHS DIIEKTPOHA, BO-BTOPHIX,
(dopmoii (6ombIeii MM MEHBIIEH BBITIHYTOCTHIO
SIITWIICA, TIO KOTOPOMY BpaIaeTcs 3JCKTPOH) H,
B-TPEThUX, YIJIOM HAKJIOHA IIOCKOCTH OPOWTHI K
ocu atoma. Kazanoce, 3T Tpu BeIMYUHBI MOJTHO-
CTBIO OTIPENIEIISIFOT IBIKEHHE JIEKTPOHA IO CBOEH
opbute. JleHCTBUTENIBHO, MPOCTPAHCTBO HMEET
TPH M3MEpEHUs. [UTNHY, IUPUHY U BBICOTY. Ecim
MbI 3Ha€M DPACCTOSIHHE TOYKH IO 3TUM TPEM Ha-
MPaBIICHUSM OT 33aJaHHON JPYrodl TOYKH, TO MO-
JKEM TOYHO YKa3aTh, IJIc OHa HAXOAHWTCSA. BMecTo
paccTOsSHUS 10 JUIMHE, IIUPUHE U BBICOTE MBI MO-
KEM BHIOpATh JIPYrHe TPU HE3aBUCUMBIX JPYT OT
JpyTa 3HaYCHHS, HO BCET/Ia TOJIBKO TPH.

A MeXIy TeM OIIBIT TIOKa3all, YTo IJIsl ompee-
JIEHUs TBMYKCHHS DJIEKTPOHA 110 KBAaHTOBOM OpOu-
T€ HYXKHBI YETHIPE BEJIMYMHBL. [[BUOKCHUS, UMEIO-
e OJIMHAKOBBIE pa3Mepsl, GOpMy M HAKIOH Op-
OUTHI, OTIUYAIOTCS €€ YeM-TO YETBEPTHIM. ITO
OBLIO HETIOHATHO.

IlepBas moramka Oblna BhICKa3aHa TPUMCHH-
TEJIHHO K BPAIIEHUIO 3€MJIM BOKPYT COJIHIIA. 3eM-
7S BpamaeTrcs IO ONpeAenéHHOHW opOuTe, HO,
KpOME TOTO, OHa BpalllaeTcs U BOKPYT COOCTBEH-
HON ocu. MoxeT OBbITh, W DJIEKTPOH BpaIIacTCs
BOKPYT COOCTBEHHOW OCH. B JCHCTBHUTEIIBEHOCTH
Tak W okazajochk. Ho ecnmu 3apsi BpaimaeTcs BoO-
Kpyr CBOEH OCH, TO TakoW BpallaroIIHUKCS 3apsn
MIPEACTABISIET COOOW KPYrOBOW 3IEKTPUICCKUI
TOK, a AJICKTPUYECKHI TOK BCETr/Ia CO37acT Mar-
HUTHOE mosie. Eciy 37eKTpoH BpamaeTcsi BOKPYT
COOCTBEHHOM OCH, TO OH JOJDKEH 00JanaTh U Mar-
HUTHBIMU CBOMCTBaMU. Bpamaronuiicst 35eKTpu-
YECKHUH 3apsii — 3TO0 MarHuT, B KOTOPOM €CTh Ce-
BEPHBINM U FOKHBIHN TOJIIOCHI.

Psom ombITOB OBITIO TOKA3aHO, YTO BpaIlleHHE
3JIEKTPOHOB BOKPYI' COOCTBEHHOW OCH JIEHCTBHU-
TEJNBHO CYIIECTBYET. DJEKTPOH OKazajics HEe Ta-
KHM TPOCTBIM. DTO — HE TOJIBKO 3apsAl, HO U Mar-
HUT, U B HEM HUMEETCS BpallaTeIbHBIH MOMEHT,
HAa3bIBAEMbBIH «CITUHOM», YTO TO-aHTJIMHCKH 3HA-
YUT BEPETEHO, KOTOPOE, KaK M AJIEKTPOH, OOBIYHO
OYCHBb OBICTPO BpAaIacTCsl.

Heckonpko mozke OBUIO YCTaHOBIIEHO, YTO
MOTYT CYyIIECTBOBATH HE TOJBKO OTpPHUIATENHHBIC
JJIEKTPOHBI, HO ¥ TIOJIOKHUTENBHbBIE 3apAabl C Ta-
KOM K€ Maccod, KaK y AJIEKTpOHA. OTU 3apsa.sl
ObUIH Ha3BaHBI MO3UTPOHAMU. [103UTPOH — MOJIO-
JKUTEJIbHBIN 3JIEKTPOH.

Jlyis TOoro 4toObl MOMYyYUTh MO3UTPOH, HYKHO
OBUIO TOJNBKO pacmojaraTh OYCHb BBICOKUM Ha-
MpsDKEHUEM DJIIeKTpodHeprun. s TOro YTOOBI
pa3fenuTh AMEKTPOH W MO3UTPOH, HYXKHO 3aTpa-
TUTh TaKyH 3HEPTUI0, KOTOPYIO JICKTPOH MOKET
HaKOIUTh, MMPOU/S Pa3HOCTh MOTEHITUAIOB B OJIUH
MWJUTMOH BOJBT. MBI Ha3blBaeM TaKyl0 3HEPTHIO
MUJUTMOHOM 3JICKTPOHOBOJLT. TOJMBKO TOT/AA, KO-
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IJla HAYYWIHCh CO3JIaBaTh T'C€HEPATOPHI, JAIOIINE
JI0 OJIHOTO MWJIJTMOHA BOJIBT, OKa3aJOCh BO3MOX-
HBIM CO37aBaTh MMO3UTPOHBI HCKYCCTBEHHO. Briep-
BBIEC )K€ MX 3aMETHJ B MPHUPOIHBIX KOCMHUYECKUX
mydax akangeMuk [[. B. CkoOenbITbIH.

Takum 00pazoM, B MPHUPOJIC UMEIOTCS OTPHUIIA-
TEJbHBIC 3JIEKTPOHBI, HO, KPOME TOTO, C 3aTpaTon
OOJIBIIION SHEPTHH CO3MAIOTCS U TOJIOKUTEIHHEIC
ANIeKTPOHbI. JIpyrux 3apsiioB QUMK B TO BpeMs
He 3Hamu. CHOXHUIOCH Takoe MpelCTaBlICHHUE!
aTOM COCTOHMT M3 TOJOKUTEIBHOTO siApa U OTpU-
HATeTbHO 3apSHKCHHBIX  JJIEKTPOHOB, KOTOPBIE
JBIDKYTCSI BOKpPYT Hero. JIerko ObUI0 ObI MPUTTH K
BBIBOAY, YTO B KOHEYHOM CUETE Ka)XIIbIii aTOM CO-
CTOUT TOJBKO M3 JJICKTPHUECKUX 3apsoB, a Tak
KaK BCE TeJa COCTOSIT U3 aTOMOB, TO BECh MHp CO-
CTOUT TOJIBKO M3 DIEKTPHUYECKHUX 3apsAoB U BCE
OOBSICHSIETCS DICKTPUUECKUMH CHIIAMU M B3aUMO-
JIECTBUEM MEXKITY HUMHU.

Ho ecnu cormacuthbcst ¢ TakuM BBIBOJOM, TO
MOJIYYHTCS, YTO MOYTH BCE MPOCTPAHCTBO, 3aHH-
MaeMoe TeJloM, B CYIIIHOCTH TycToe. Beapb pazmep
aToMHOTO siapa u snekrpoHa B 100Teicay pa3
MEeHbLIE, YeM pa3Mmep camoro atoma. Craio
OBITh, SAAPO TpPEACTABISIET COOOH MaJleHBKYIO
YaCTUYKY, BOKPYT KOTOPOW JBHMIKYTCS HECKOJIBKO
TaKUX K€ MaJCHbKUX 3JIEKTpoHOB. Eciu Obl 3TOT
aTOM YBEJHMYHUTH 0 pa3Mepa OONBIIOTO 3aia, TO
MBI YBHJICJIN OBl B ICHTPE MAICHBKYIO MBUTUHKY U
emé HEeCKOJIBKO TAKMX JK€ BPAIIAIOIINXCS MBUTH-
HOK. Bc€ B mpupone mocTpoeHo U3 TakKMxX aTOMOB
W Be3jie, 3HAUUT, TaKas JKe IMyCcToTa — U B CTOJIaX U
B CTeHaX. MBI ONIyIaeM Tella KaK TUIOTHBIE Mac-
CBl, HE TIO3BOJISIIOIINE POUTH HallleMY Majblly Ha-
CKBO3b, TOJBKO ONIaroaps 3JeKTPHUECKUM CUIIaM,
a CaMHUM BEIIECTBOM 3aHAT HUYTOXXHBIM 00BEM —
NPUMEPHO OJIHa MWJUIMOHHAS 4YacTh OJHON MUII-
JIMapAHOM Bcero 00bEMa, 3aHnMaemMoro tenom. Ho
9Ta TOpa3WTEeNbHAs KapTHHA OKa3ajach B JIaib-
HeHIeM He COBceM BEPHOH M HE TOJBKO IMOTOMY,
YTO BOJIHOBBIC CBOMCTBA YacTHI[ HE MO3BOJISIOT
CUUTATh HMX COCPEIOTOYCHHHIMH B 00BEME Ma-
JICHBKOTO MapuKa.

CHauana WHTEpECOBAJHCh TOJBKO DIIEKTPOHA-
MU, TIOTOM OTKPBLIH S/IPO, & 00 siipe 3HAIHM TOJb-
KO TO, YTO 3TO — IOJIOKUTEIBHBIN 3apsj. 3a mo-
CIIEAHUE JBAALATH JIeT B LEHTPE MHTEpecoB (u-
3MKOB CTOSUIO caMO atomHoe sapo. Camoe mpo-
CTOe W JIETKOE SJIPO — 3TO IOJIOKHUTEIBHO 3apsi-
KEHHOE SIIPO BOJIOPOJa, KOTOPOE HA3BAIH MPOTO-
HOM. Macca nportona (1,6¢10°" rpamma) 8 1 800
pa3 Goubiie Maccsl aektpona (0,9¢107" rpamma),
a 3apsi nporona (+4,8¢10" aGcomoTHoit equHu-
I[bl) PaBeH IO BEIMYMHE M TPOTHBOIOJIOXKEH IO
3HaKy 3apsiy dnekTpona (—4,8¢10'° exuami).
MoHO OBLJIO MPEINOI0KUTH, YTO BO BCEX SIPax
CYIIECTBYIOT TOJIBKO NPOTOHBI M BJIEKTPOHBI. B



JaNbHEMIIEM BBIICHUIOCH, YTO 3TO HeBepHO. Ilo
KBaHTOBOW TEOPHH B SApE HE MOTYT HAXOIAHUTHCA
Takue JIETKUE YaCTHUIIbI, KaK AJIEKTPOH. A MEXIy
TEM paJMOaKTHUBHBIC Spa BHEIOPACHIBAIOT OBICT-
pBI€ DJEKTPOHBI, TaK Ha3bIBaEMbIE OETa-Ty4H.
CymecTBoBain W JpyrHe TNPOTUBOpeUHs. MBI
3HaeM, HampuMep, 4TO B SApPE BOAOPOJAA OIUH
npotoH. Caeayromuii 2IeMEeHT — TelTui. ATOMHBIN
BEC TEeJHs [0 OTHOIICHHIO K Bomopoay 4, a 3apsin
siipa BCErO B JiBa pa3a OoJbINe, 4eM 3apsiz sjapa
Bosiopoaa. MOKHO OBLIO OOBSCHUTH 3TO MPEAIIO-
JIO’)KEHUEM, YTO B SAApE TENHsl YEeTBIpE MOJIOKH-
TEJIBHBIX MPOTOHA M J[BA OTPHUIATCIBHBIX 3JICK-
TpoHa. HO OTpHIIaTENBHBIX JJIGKTPOHOB B SIpE
OBITH HE MOXET. JTO OblIa 3arajika, mepen KoTo-
poif MBI HEKOTOpPOE BpEeMsI CTOSUIM COBEPIICHHO
0ECIIOMOIITHBIMHU.

Perienre 3TOM 3araiku JaJd HOBBIC (DaKThI,
OTKpBITHIE (paHIy3ckuMu ¢usukamu Dpenepu-
koM JKommo u Upen Kropu (nouepsto Mapu Kro-
pH, OTKpbIBIICH pajuii). OHM HAIUIM HOBBIA BUI
my4eil, cocTaB KOTOPBIX BCKOpe OBUI BBISICHEH
aHTIUICKUM pu3nkoM YaaBukoMm. DTO — 4acTH-
IIbI, KOTOPBIC TPOJICTAIOT T'POMAJIHBIC MPOCTPaH-
CTBa, MaJIO 3aJePXKUBASICh B IyTH,  He 00Jaa0T
HU TIOJIOKUTENbHBIM, HH OTPUIATENbHBIM 3aps-
noM. Ho macca ux Takas e, Kak Macca MpOTOHA.
Onu Ha3BaHb! ObUTH HeliTpoHamu. [IpoToH MMeeT
MTOJIO’KUATENBHBIN 3apsifl, SIIEKTPOH — OTPHUIIATEh-
HBIH, a HEUTPOH HE UMEET HUKAKoro 3apsaa. Oka-
3BIBACTCSI, CYIIECTBYIOT YaCTHULIBI C Maccoil mpo-
TOHa, KaK 3apsHKeHHBIC, TaK U He3apspkeHHbIe. He-
3apsKEHHBIA TPOTOH — 3TO HEUTPOH. fAnpo renust
MOCTPOEHO U3 ABYX MPOTOHOB U ABYX HEHUTPOHOB.
Yraeposl UMEET 1IeCTh 3apsA/10B, aTOMHBII BEC €ro
12. 3HauuT, AP0 yriepoaa MOCTPOCHO U3 IIECTH
MIPOTOHOB U IIECTH HEUTPOHOB. Sapo azora co-
CTOUT W3 CEMH MPOTOHOB U CEMHU HEUTPOHOB. B
Pa3IMYHBIX BEIIECTBaX MPHMEPHO PABHOE KOIH-
YECTBO MPOTOHOB WU HEHUTPOHOB, COCAUHEHHBIX
BMecTe, U 00pa3syer sipo. Takoe 0ObsCHeHHE ObI-
JI0O BIEpBbIe MpemaoxkeHo mnpodeccopom 1. .
HBanenko. IIpoToHBl Ipyr OT Apyra OTTaJIKMBa-
IOTCsI, HO OHM HE Pa3jieTaroTCsi BO BCE CTOPOHBI.
3HAYUT, UX CACPKUBAIOT KaKHe-TO CHJIBI HEJIEK-
TPUYECKOTO TPOMCXOXKJCHHS, BbI3BaHHBIC HEH-
TpoHaMu. TakuMm 00pa3oM, YUCTO IICKTpUICCKAs
KapTHHa MHpa OKa3ajach HapyuieHHoi. [lo-
BUIUMOMY, BHYTPHUSZCPHBIE CHIIBI HENIb3S CUUTATh
OOBIYHBIMH DIICKTPUUCSCKAMU B3aUMOICHCTBUSIMH.

PanuoakTuBHEIC BeEIIECTBA HEMPEPBIBHO FC-
MTyCKAIOT Pa3INYHbIE YACTHUIIBI, B YACTHOCTH ajlb-
¢a-nyun (310 sapa renumst) U 6era-myun (IEKTPO-
HBI).

[Ipu M3ydeHHH SHEPTUM STUX Jy4ded OOHApY-
KHUIIOCh HOBOE mpoTuBopedne. C 0THOW CTOPOHBI,
MOXHO U3MEPUTh, CKOJIBKO SHEPTUH TEPSET aToM,
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ncmyckast nekTpoH. C Apyrod CTOPOHBI, MOYXHO
M3MEPHUTH YHEPTHIO, YHOCUMYIO JJIEeKTpoHOM. [Ipn
3TOM BBISICHHJIOCH, YTO SJICKTPOHBI YHOCST TOJIBKO
4acTh SHEPTUH, IOTEPSHHOW aTOMOM, a OCTaIbHAS
9acTh TpomagacT OEeCCIemTHO. OJIEKTPOH TIpen-
CTaBJSIET COOOW HE TOJBKO IBIDKYIIHHUCS 3aps,
HO ¥ CIIMH — YaCTHIlY, UMEIONIYIO BpallaTelIbHbIH
MOMeEHT. I B 3TOM myHKTe OajlaHC HE CXOIUTCH,
10O DIEKTPOH YHOCHUT OJUH BpamaTeNbHBIA MO-
MEHT, a SIPO TEePSCT MOMEHT, BIBOE OOJIBIIIHIA.
Hamumuce Takue ckopble Ha 3aKITIOYCHUS (DU3HKH,
KOTOpBIE PEIIWIN. ecli OajaHC dHEepPruu W Bpa-
IIATeTLHOTO MOMEHTa HE CXOJWTCS, 3HAYUT, He-
BEpPHBI CaMbIC 3aKOHBI COXPAaHEHUS DHEPIHU H
BpalllaTeIbHOTO MOMEHTa. MeXay TeM 3aKOH CO-
XpaHEeHUs JHEPTUH — ATO OCHOBA HAIIMX 3HAHUH O
MIpHUpPO/IE.

Jpyrve QU3UKN MPEANoNoXAIN, YTO U3 sAApa
BBUIETAET HE TOJIBKO JJEKTPOH, a emi€ dTOo-TO,
yHOCsAIIEEe JPYTYyI0 YacTh SHEPTUM U MOMCHTA.
Uro ke 3T0 Takoe?

Ecam Ob1 3TO «@TO-TO» 00Jamaio 3JIeKTpUdIe-
CKUM 3apsiioM, TO €ro cpaszy Obl 3ameTwin. Eciu
OHO HE 00HapyKUBAETCs, TO, OYSBUIHO, UTO TO —
HeWTpaibHas dacTudka. Ecmu Ob1 3TO OBLT cpas-
HUTEJIBHO TSDKENBIA HEUTPOH, TO, CTAJIKUBAsCh C
spaMi aTOMOB, OH BBIOMBAJ OBl M3 HUX JPYTHE
HEUTPOHBI ¥ MPOTOHKI, KOTOPBIE MOXHO OBLIO OBI
00HApYXHUTh, HO HA TOTO HH APYTOTO SBICHUS HE
ymaércs HaOmronaTh. 3HAYWT, dTa YacTUYKA, BO-
MIEPBBIX, HE 3apsHKCHA M, BO-BTOPHIX, OHA TOpa3zio
Jierye HEWTPOHa.

CrnemoBano AOMYCTUTh UCIYCKAaHUE TaKUX Ma-
JICHBKUX HEHTPOHOB (MO-PYCCKH MBI CKa3ad ObI
HEHTPOHYMK, a MMO-UTAJIBIHCKA — HelTpuuo). Ta-
KOoBa ObIa THIIOTE3a, HO HY)XHO OBLTO emé ycra-
HOBHTH, CYIIECTBYIOT JIM HA CaMOM JieJiec HEUTpH-
HO. [IyTh ans pelreHus 3TOro BoOmpoca Mpeiio-
KU cHavana ¢usuk A. Y. JIeHnyHCKuii, a moToM
akaneMuk A. M. AnuxaHOB MOCTaBWJI pEIIArOINi
OTIBIT.

Hetitpuno cran peanbHOCTHIO. Tak Obl1a 00Ha-
py’KeHa el oJHa YacTUIla — HEUTPUHO.

Ho 3TuM feno omsTh-Taku HE OTPaHUYHIIOCH.
B sape ypana 92 monokHTENIbHBIC YaCTHUIIBI, KO-
TOpbIe OTTAJIKWUBAIOTCS APYT OT Apyra. Kpome to-
ro, B 3TOM K€ SIIpe UMEETCS 3HAYUTEITBHOE KOJIH-
YeCTBO HEHTPOHOB. 3HAYUT, €CTh KAKHE-TO CBSI3bI-
BAaIOINE MX HE JJIEKTPUYECKHE, a SACPHBIE CIUIBI.
UToOB! OOBSICHUTH MPOUCXOXKICHUE STUX CHJI, Ha-
70 OBUIO TPENIOJIOKUTh, YTO CYIIECTBYIOT €I
0COOBIE YaCTHUIIBI, 3HAYUTENHFHO Ooyiee TAKENbIE,
YeM DJIEKTPOHBI, HO OoJiee JNETKHE, YeM MPOTOHBI.
OTH 4acTHLBI AOJKHBI ObITH puMepHO B 150pa3
TsDKEJee, Y4eM D3JICKTPOH, HO Bcé-Taku B 12 pas
Jierde, 4eM MPOTOH, — TAKOBBI ATH HOBBIE YaCTHUIIBI
CpemHero Beca, cpenHei macchl. OHU MOTYUYUIH



Ha3BaHME ME30HOB (YaCTHI[ cpemHero Beca). Me-
30H JIer4e MPOTOHA, HO TsDKellee DIEKTPOHa, MpH-
4&M ME30HBI MOTYT OBITh KaK IOJIOXKUTEIBHBIMH,
TaK U OTPUIIATEIIHHBIMHU.

Takve wacTuipl 3ateM ObBUTH JIEHCTBUTEIHHO
HalJCHbl B KOCMHUYECKHX JIydax. JHEPruH, KOTO-
pBIe MBI HaOIIOaeM Cpelly YacTUI[ KOCMHYECKUX
Jyded, KoJoccaabHOW BemuduHBI. OOBIYHO dHEP-
THUH 3TUX YaCTHUI[ U3MEPSIOTCS COTHAMH MUJUINO-
HOB 3JICKTPOHOBOJIBT, & €CTh YACTHIIBI U B He-
CKOJIBKO MHWJUTHAPJIOB 3JCKTPOHOBOJBT. 3aTeM
ObTH OOHApY)KEHBI, a TEmeph YXKe TIIATCeILHO
M3YYCHBI MIOTOKH YaCTHII, KOTOPBIC 001aIat0T eInié
OoublLIeli SHEPrHeH.

Coserckue usukn A. M. AnuxanoB u A. U.
AJNVXaHSH YCTAHOBWJIM, YTO CYIIECTBYIOT He-
CKOJIBKO BHJIOB ME30HOB C Pa3HBIMH MaccaMu WU
YAaCTHIIBI C SHEPTHUSAMH, BBIPAKAIOMIMMHUCS CEMHa-
JIATH3HAYHBIM YHCIIOM SJIEKTPOHOBOJIBT.

B kocMuyeckux mydax BIIEpBBIC HAOIIOIAN
MO3UTPOHBI, a 3aT€M M ME30HBI, 3apsHKCHHBIC H
MOJIOKUTENNBHO W OTPHIIATENIEHO, a TaKKe Hesa-
PSAKCHHBIC ME30HBI.

Kakue e 4acTuIel MBI 3HAaCM TETeph B IMPH-
pone? DTo — MPOTOH M HEHUTPOH, MOJIOKUTEIHHEIE,
OTpHIIaTeIIbHbIC W HEHTPaIbHBIC ME30HBI (Pa3HBIX
Macc W SHEPruil), SIEKTPOH, MO3UTPOH U HEHTpH-
Ho. Llenpiii Habop YacTuIl, KaK 3apsHKEHHBIX, TaK U
HEUTpaJIbHBIX.

Teneps Bbl BUauTE, Kak npensuineHue B. U.
JleHuHa, 9TO 3MEKTPOH HE MOXKET OBITH CIMHCT-
BEHHOI mpocTeiiel JacTtuilieil, u3 KOTOpou To-
CTpOEHa BCEJIEHHAs, ONPABAAIOCH IOIHOCTHIO.
DNEeKTPOH, OKa3bIBacTCs, 00JIaaeT He TOJIBKO 3a-
pAAOM, HO M, KpOME TOTO, €II€ BpaIIaeTcsi BOKPYT
CBOEH OCHM W O00JagaeT MarHUTHBIM MOMEHTOM.
HoBrble 3apskeHHBIC YaCTHYKU — ME30HBI KUBYT
HEJ0JIT0, BCETrO JIUIIb OT ABYX MWIIHOHHBIX IO
MUJUTHAPIHBIX A0 CeKyHABI. 3aTeM OHH pacra-
JTAIOTCS, ¥ TOT/Ia TOJTYy4aeTCsl HOBBIA ME30H, JJICK-
TPOH, TO3UTPOH W HEWUTpmHO. TakuMm o0pazom,
MOTYT CYIIECTBOBATh 3apsAnasl Ooyiee JETKWE WIH
TOKENBIE, KOTOpPBIE, OTAaBas W30BITOK SHEPTHUH,
MPEBPAIIAOTCS B OOBIYHBIN AIIEKTPOH. SICHO, YTO
M 371eCh MBI emé Aaleko He IOIUIH 10 Ipeena
HAIINX 3HAHWH, YTO COBPEMEHHBIE MPEICTABICHUS
emnié AaJieKo HE OTPAXKAIOT PEaNbHOM MPUPOILI BO
BCEM e€ MHOTOOOPAa3HH U IEITLHOCTH.

Becp myTh, Mo KOTOpOMYy IJa HayKa, — 3TO
MyTh, HA KOTOPOM Y4EHBIC HAXOJIUIH BCE HOBBIC H
HOBBIC (DaKThl, U OHH MPHUBEIIA HAC K TCOPHSIM, BCE
JIy4ilie U BCE MOJHEE OTPaKAIOIIMM CBOMCTBA pe-
anpHOro Mupa. Kaxplil ycrex B MO3HAHWUU SBJIE-
HUH IpUpOBl JaéT HAM U HOBBIE CPEJCTBA TEXHU-
YecKoro mporpecca. B 4YacTHOCTH, OTKpHITHE
KBaHTOBBIX CBOWCTB 3JIEKTPOHA IMPHBENIO K IJIEK-
TPOHHOMY MHUKPOCKOIY, K HOBBIM 3aBOCBAHHSM B
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TEXHHUKE PAJNOCBS3U U TEeNEBUACHUA. MBI HE MO-
KEM JTOCTUTHYTH ITOJIHOTO 3HAHUS PEaJbHOTO MH-
pa, KOTOpHI Hac OKpykaeT, HO BcE€ Ooublle U
0O0JIBIIE K ATOMY TIPUOITHKACMCS.

BrI Morin Takke BHIETh U3 MOETO M3JI0KECHHS,
YTO HOBBIEC 3HAHUS HE OTBEPTaIOT CTAPHIX, & TOIb-
KO JIOMOJHSIOT W MOJHUMAIOT MX Ha 0oJiee BBICO-
kUil ypoBeHb. CHadanga Mbl y3HaéM OJHY CTOPOHY
SIBIICHUH, TTOTOM JIPYTYIO, a 3aTeM HACTYIaeT, Ha-
KOHEI[, MOMCHT, KOrja yaaércs o0beIUHUTH 00¢
MTPOTUBOIIOJIOKHEBIE CTOPOHEI B OJTHY OOIIYIO Kap-
THHY, W 3TO Cpa3y MOJABIMAaeT HAa HOBYIO CTYICHb
HaIllM 3HAHUS W OTKPBIBACT TOPa3I0 OoJiee HIHPO-
KYIO TIEPCIICKTUBY .

B »TOM X0A€ pa3BUTHA HAIKMX 3HAHUM U CBS-
3aHHOM C HUM Pa3BUTHH TEXHHUKH JJIEKTPUIECKHE
SIBIICHUSI UTparoT BcE Ooyiee u 0Ooiee BaXKHYIO
poisb. Ecin XIX Bek MOXHO OBLIIO Ha3BaTh BEKOM
rmapa, BEKOM TEIUIOBBIX MaruH, To kKoHernm XIX u
XX — 3T0 B MEPBYIO OYEPEh BEK DICKTPUUYCCTBA.
DNEeKTpUYECKUE SBJICHUS BO BCEM WX pa3HOOOpa-
3UM Jalld HaM HauboJjee TITyO0oKoe IMO3HaHNUE TIpHU-
poImbl W HaWOOJee TOHKOE YMEHHE YIPaBISTH
MPUPOJION Ha TIOJIH3Y YEIIOBEUECTBA.

1
BBeaenue B 35IeKTPOTEXHUKY

SJIEKTPUYECKUI TOK M BEJIMYMHA
TOKA. Dnexmpuueckuii mox 8 meépovix nposoo-
HUKax npedcmaeisiem CcoOoU  YNoOpsaOOUeHHOe
08UdICEHUE INIEKMPOHO8 800JIb NPOBOOHUKA.

DJIeKTPOHBI BCET/Ia JBMKYTCS OT TOTO MECTa,
TJIc OHH HaxOJSTCS B U30BITKE, T. €. OT MHHYCA,
Tyna, TJe UMEETCs HEOCTATOK UX, T. €. K IUIIOCY.
OpHAaKO B 3MEKTPOTEXHHUKE MPUHATO CYUTATH, YTO
Mok uoém om naroca Kk murycy. Takoe HampaBie-
HUE TOKa OBLIO YCTAHOBJIEHO COBEPIICHHO YCJIOB-
HO emIé 10 OTKPHITHS 3JeKTpoHOB. [lepexon k uc-
THUHHOMY HAaIlpaBJICHUIO JBIXXCHHS DJIEKTPOHOB
MpeCTaBIsIeT 3HAYUTEIbHBIC TPYIHOCTH, TaK KaK
JUISE 3TOTO HEOOXOAMMO Tepeaeiarh BCE KHUTH,
YIeOHHKY U yueOHBIC TIOCOOUS 10 JIEKTPOPATHO-
TEXHUKE.

Hano oTmMeTuTh, 94TO CKOPOCTH TEpEMEIICHUS
AJICKTPOHOB B MPOBOJHUKE BEChMa HE3HAUUTEIIb-
Ha W U3MEPSETCSI BCETO JIUIIb JOJISIMH CAHTHMETPA
WM MWUIAMETPA B CEKYHIY. 3aTO CKOPOCTH pac-
MPOCTPAaHEHUs] TOKa B MPOBOJC OYCHH BEIMKA H
IOCTHTaeT CKopocTH cBeta, T. €. 300 000xm/cex.
Ecnu Ha oJTHOM KOHIIE ITPOBOJIa BOZHUKAET TOK, TO
3TOT Tmpouecc nepenaércs HACTOIBKO OBICTPO,
MTOYTH MTHOBEHHO, YTO HA JPYTrOM KOHIIE ITPOBO/IA
TOK MOWAET MPAKTUYECKH B TOT KE MOMEHT. A

by XKepebroB, DneMeHTapHasi JIEKTPOTEXHU-
ka, Ceaspusgar, 1950.



caM¥ AJEKTPOHBI IBUKYTCS OYEHb MEIJIEHHO, HC-
MBITBIBAS BCE BpEMsI CTOJNKHOBEHHSI W TpPEHHUE C
gacTUIaMu mpoBoja. [103ToMy Te 3IeKTPOHBI, KO-
TOpBIC MPUIILIU B JBIKEHUE Yy Hadaja MPOBOJA,
OYeHb HE CKOPO JOMAYT 0 ero KOHIIA.

Tox B MpoBO/IE HATTOMUHAET ABM)KEHHE BOJBI B
JUTMHHOW TpyOKe, HAIIOJTHEHHOW BOJIOW, Ha OJTHOM
KOHIIE KOTOpOW HaxoAuTcsi Hacoc. Eciu Hakauu-
BaTh B TPyOKY BOJy HAacCOCOM, TO JaBJICHHUE OYCHb
OBICTpO TIepenaéTcst BAOJIb TPYOKH OT OJHUX 4Yac-
THUI] BOABI K JPYTUM M U3 OTKPBITOIO KOHIIA TPYO-
ku mote4€r Boga. OmHako Boaa, noOaBiIeHHAs Ha-
cocoM, OyneT ABUTaThCS TOPA3I0 MEIJICHHES W
JTOWAET O KOHIA TPYyOKHM uepe3 3HAYUTEIbHBIN
MIPOMEXYTOK BPEMEHH.

Uem Oompliie AIEKTPOHOB MPOXOAHWT B OIHY
CEKYHJly 4epe3 IMONepEeYHOe CEYCHUE IPOBOA,
TeM OoJIbIe OYJET TOK. Y CIIOBHO TOK 0003HAYAIOT
OyKkBOI | WiIH | ¥ U3MEPSIOT B OCOOBIX €IMHHUIIAX —
amnepax. ECy TOK paBeH OJJHOMY amIiepy, TO 3TO
3HAYUT, YTO B OJIHYy CEKYHJY 4Yepe3 MOIEepPeuHOe
CeYeHHe TPOBOJIa MPOXOAUT BIOJHE OMpEeIEH-
HOE KOJIMYECTBO JJICKTPOHOB, BEIPAXKAIOIICECS OT-
POMHBIM YHCJIOM, COCTOSIIIIUM U3 IIECTEPKH,
TPOMKHM U ceMHaAmaTu Hyiei!.. HekoTopoe mpen-
CTaBJICHUE 00 3TOM YHCie MAET CISAYIOIIHA TPH-
Mep. Ecim Bce 3TH 35IeKTPOHBI OYAyT MPOXOAUTH
HE Cpa3y, a MO0 OJTHOMY MHIUIMOHY B CEKYHAY, TO
MOTpeOyeTCs ABECTH THICSY JIET, YTOOBI BCE OHU
MIPOIILIH.

B OOBIYHBIX OCBETHTEIBHBIX JIAMIOYKAX TOK
COCTABJISIET HECKOJIBKO JIECATHIX J0yel ammepa. B
3JIEKTPOHArPEBATENbHBIX NMPHOOpax OH paBeH He-
CKOJIBKHMIM amIiepam, a B MPOBOJIaX MOITHBIX DJIEK-
TPUYECKUX JTUHUA MOXKET OBITh paBeH ThICTIaM
amriep u Oomibire. OgHAKO BO MHOTHX CIydasx,
OCOOCHHO B pajJuoaraparype, TOK ObIBaeT Io-
pa3mo MeHblne oxHoro ammepa. [loaTomMy Bechma
4acTO MPUMEHSIOT OoJiee MEIKUE eTUHHIIBI H3Me-
peHHUS TOKa — MUJUIMAMIIEp, PaBHBIA OJHOU THI-
CAYHOHM JToNle amrepa, U MHKpPOAamIiep, paBHBIN
OJTHOM MMJUTHOHHOHM moiie ammepa. CokpaméHHO
amriep 0003Ha4aOT OyKBOH ¢, MmTHammep — 0y-
KBaMU Md ¥ MUKPOAMITEp — OyKBaMU MKdA.

HAIIPSDKEHUWE M EI'O EAMHUWLBI. Bropoit
OCHOBHOM BEJIMYMHOM, XapakTepusyrollenh 3Jek-
TPUYCCKHUE SIBIICHUS, CIIY)XKUT Hanpsoicenue, 000-
3Hayaemoe OykBoit U wmm u. [ Toro uroOwl B
KaKOM-THOO TPOBOIHUKE BO3HHK AJIEKTPUYECKHN
TOK, T. €. YTOOBI 3JCKTPOHBI MPUIILTH B JIBHKECHUEC
BJIOJIb TIPOBOJTHUKA, HEOOXOUMO UMETh Ha KOH-
[[aX 3TOr0 MPOBOJHWKA DPA3IUYHbBIE DJIEKTpUYE-
CKH€ COCTOSIHHS MJIH, KaK MPUHSATO TOBOPHTD, pa3-
JuYHble dnekmpuyeckue nomenyuanvl. Ha ogaom
KOHIIE JIOJDKCH OBITh U30BITOK 3JICKTPOHOB, a Ha
IpyroM — HeIocTaToK mX. HampsbkeHue xapaxte-
pU3yeT MMEHHO 3Ty Pa3HUIy B JJIEKTPUUSCKUX
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COCTOSIHUSIX, T. €. Pa3HOCTh MMOTEHIINAJIOB Ha KOH-
1ax MPOBOJHUKA. MOXHO CKa3aTh, YTO HAMpsDKE-
HUE SIBIIICTCS TMPUYUHOW BO3HUKHOBCHHS JJICK-
TPUYECKOTO TOKa. TOK OyNeT MpoTeKaTh B MPOBO-
Jie TOT/Ia, KOTJIa €CTh HANPsHKCHUE.

IMogo6HO 3TOMY Ta3 WIN XKUAKOCTH TEpe/IBU-
raercsl Bcerjaa u3 Mecta ¢ 0osiee BBICOKHM JaBie-
HUEM B MECTO ¢ Ooliee HU3KUM JaBIICHHEM, T. €.
TOJILKO B CIIy4ae HaJIH4Hs Pa3HUIIBI B JTABIICHUAX.
TerutoTa mepexomuT OT OJHOTO Tela K JPYyromMy
TOJIGKO B CJydYae, €CIId OTH Tejla UMCIOT Pa3Hylo
TeMIIeparypy.

Enununiedt muist u3MepeHus HaNpsHKCHUS CITy-
KHUT 601bmM, 0003HAYaEMBIl COKpaLIEHHO OyKBOH
6. Kpome Toro, nmpumeHsitoTcst 6ojiee MEJIKHE eflv-
HUIBI. MHJUTUBOJIBT (M), T.e€. THICSYHAS OIS
BOJIbTA, ¥ MHUKPOBOJBT (MK6), WIH MUILTMOHHAS
JI0JIsI BONIBTA, a Takxke Ooliee KPyNHAs €IUHHIA
Kua0BOIBT (k6), paBHas 1 000s.

B ocBeTuTenpHON ANEKTPOCETH HANPSHKCHUE
coctaisier 127 unu 2206, a B 3IEKTPHUYECKHUX
JUHUSX BBICOKOTO HAIPSDKEHHUS, UIIYIUX OT JJICK-
TPOCTAHIINH, HAMPSDKEHUE JJOCTUTAET COTCH KUIIO-
BOJIBT. 3aTO B aHTCHHE pPAJAMONPUEMHUKA O]
JIEUCTBUEM PAJUOBOJIH, MPUXOJAUIMX OT Kakoil-
b0 man€kod paaMoCTaHITUH, co3maéTcs Hamps-
KEHHE, U3MEPSIeMOE BCErO JIUIIh HECKOJIBKHUMH
MHUKPOBOJIBTAMH.

QJIEKTPUUYECKOE  COITPOTUBJIEHHE.
PasnmuuHbIe BemiecTBa HEOJUHAKOBO IMPOBOJST
ANIEKTPUYECKHUIA TOK W TOSTOMY Pa3IeNsIFOTCS Ha
MPOBOJHHUKH U IUIEKTPUKH (M301IATOPEI). Bims-
HUE caMOr0 NPOBOJHMKA HA BEJIHYHHY TOKA Y4H-
THIBACTCSI C TIOMOIIBIO JeKMPULECcKo20 COnpo-
mueieHusl, 3aBUCSIIET0 OT Pa3MepOB MPOBOIHUKA
W ero MaTepHania.

CyIHOCTh CONPOTHUBJICHHS 3aKIIOYaeTCS B
TOM, YTO DJICKTPOHEI MPU CBOEM JBMKCHUHU CTall-
KHBAaIOTCS C YaCTUIIAMH CaMOT0 IPOBOJIHUKA U Ha-
TPEBAIOT €ro.

UeMm IUIMHHEE W 4YE€M TOHBIIEC TIPOBOJ, TEM
OOJIBITIE €TO COMTPOTHUBIICHHUE.

W3 paznuyHbIX MaTepualioB HAUMEHBITUM CO-
MPOTUBJICHUEM O00JIafaroT cepedpo u menb. He-
CKOJIbKO OOJIbIIIE COTPOTHBICHHUE Y ATIOMUHUS H
emé OoJpIe y cTanu. B HEKOTOPHIX ciydasx Obl-
BaeT HEOOXOIUMO CO34aTh OOJBIIOE CONPOTUBIIE-
HUe Juisi ToKa. Torma MCIoNb3yIOTCs MPOBOAA U3
CHEHANTLHBIX CIUIABOB BHICOKOT'O COMPOTUBIICHUS,
K KOTOPBIM OTHOCSATCS HUKEIWH, KOHCTaHTaH,
MaHTaHWH, HUXpoM U jp. Emé Ooinkiue compo-
TUBJICHUS JIeNaloTcs u3 yris. HUxpoMm m HekoTo-
phle Ipyrue CIUIaBBI 00JIAAIOT OOJBIION TEIIIO-
CTOHWKOCTBIO, T. €. MOTYT JIOJITO BBIJCPKUBATH BBI-
COKYI0 TEMIIEpaTypy, W TOATOMY TPUMEHSIOTCS
JUISL STIEKTPOHATPEBATEIBHBIX TPUOOPOB.



Jns m3mMepeHus: CONpOTUBIICHUHN CIIy»aT eau-
HUIBL. OM, KUIOOM, PABHBIN THICSIYE OM, U ME20M,
PaBHBINA MULUTHOHY OM. DTH €IUHHIIBI UMCIOT CO-
KpariéHHbIe 0003HAYCHUS. OM, KOM U M2OM.

MOIIHOCTDb U PABOTA TOKA. Dnextpu-
YeCKHUl TOK MOXKET NPOHM3BOJIUTH paboTy, T.e€.
SHEpPrus TOKa MOXET MPEeBpalaThCd B KaKYHO-
b0 APYTyio 3HEPTUIO, HANPUMEP B TEIUIOBYIO,
CBETOBYIO, MEXaHHYECKYyI0. B ajexTpopaamorex-
HUKE TIPUHATO OICHUBATh PabOTOCIIOCOOHOCTH
TOKa 0 BEJIMYMHE €ro MOIIHOCTH, KOTopas 000-
3HadaeTcs OyKBoH P.

Mownocmy — smo paboma, cosepuiaemas
00Hy cekyndy. lHaue MOXHO CKa3aTh, YTO MOII-
HOCTH €CTh PacXOj ANEKTPHUECKON SHEPTHH B O-
Hy CEeKyHIY.

Enununielt u3MepeHUs MOIIHOCTH SIBJISICTCS
eéamm, COKpamE&nHo 0003HaYaeMbIii OyKBaMu 6.

Mownocmy moka, pasHas 0OHOMY 6ammy,
ecmvb MOWHOCb MOKA 6 OOUH aMnep npu Ha-
npsdiceHUuU 8 00UH 60161,

Uem 0obINe HAMPSDKEHHUE M 9€M OOJIBINE TOK,
TeM Oombiie MOIMHOCTE. [loaromy mms pacuéra
BEITMYMHBI MOITHOCTH TOKA HY>KHO YMHOXXHThH Ha-
MpsDKeHHE B BOJIbTAaX Ha TOK B ammepax. VHade
TOBOPSI, BaTTHl PaBHBI BOJIBTaM, YMHO)KEHHBIM Ha
aMIephI:

P = Ul

Hanpumep, ecnu npu Hanpsbxennu 120 gepes
HEKOTOPOE COMPOTHUBIICHUE MPOXOJHUT TOK 3 &, TO
MOIIIHOCTh TOKa B 3TOM CONPOTHBIEHUH OyZIeT
coctaBiiaTh 3606m.

Yacrto OpiBacT HEOOXOAMMO MOJCUYUTATH MOII-
HOCTb TOKa, KOT/Ia HE M3BECTHBI TOK WM Hamps-
KEHHE, HO U3BECTHO COMpOTHBIeHue. Toraa Hyx-
HO CHayaja ONpEeJeNIUTh MO BEIUYMHE COMPOTHB-
JICHUS] TOK WM HANpsHKeHHE C TIOMOIIBI0 3aKOHA
Owma, a 3aTeM YK€ PacCUHUTHIBATH MOIIHOCTH. 3a-
MEHsIsI B OCHOBHOW (hopMyJie MOIIHOCTH TOK WJIH
HarpspkeHue 1mo ¢popmysne OMa, MOXKHO MOTYIUTh
emié n8e ynoOHbIe GOPMYJIbI I pacuéTa MOIIHO-
CTH:

2 u?
P=1%R uwmP=—.
R

Otu nBe GOpMyIIBl OYCHD YaCTO TIPUMEHSIOTCS
JUIS TIPaKTHUECKUX pacuéToB. CMBICI UX MOHSITH
HETPY/IHO.

JleicTBUTENBHO, €CIIH, HAPUMEP, TOK YBEIIH-
YHJICS B JIBa pasa, TO SICHO, YTO 3TO MOXKET IOJIY-
YUTHCS TOJBKO OJ1aroaaps MOBBIIICHUIO HAMPSIKE-
HUs B 7Ba pasa. Ho, eciu B 1Ba pasza yBenMImINCh
M HaIpsDKEHHE W TOK, TO MOIIHOCTh BO3PACTET B
YeThIpe pasza, T. €. B KBajpare 10 CPaBHEHUIO C
YBEJIIMUYCHUEM TOKa.
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[Ipu yBenuyeHNH CONMPOTHUBICHHS I COXpPa-
HEHUS HEM3MEHHOW BEIMYMHBI TOKa HEOOXOIUMO
COOTBETCTBYIOIICE YBEIMUCHUE HANpspKeHUs. Bo
CTOJIBKO K€ Pa3 BO3PACTET M MOIIHOCTD, TaK KaK B
3TOM CIIy4ae yBEIWYHBACTCS JIMIIb OJHO HaIps-
JKEHHE, @ TOK OCTAETCSI IIOCTOSHHBIM.

Ecau nanpsbkeHue, nelcTBYyIOIIEE Ha HEKOTO-
pO€ TOCTOSHHOE CONPOTHBIICHHUE, YBEIWYHUTH B
HECKOJIBKO Pa3, TO BO CTOJBKO K€ Pa3 BO3PACTET U
TOK. 3HAYWT, MOIIHOCTh BO3PacTET B KBajparte,
TaK Kak HamnpsHKCHWE W TOK YBEJIMYHIIUCH B OJTU-
HaKoBoe 4mcio pa3. Ho ecnu mpu HeM3MeHHOM
HaNpsOKEHUM YBEIUYUTH COTPOTHUBIICHHUE, TO CO-
OTBETCTBEHHO YMCHBIIUTCS TOK, a CIEAO0BaTEIb-
HO, ¥ MOIIIHOCTb TakXe yMeHbIuTcs. [loaToMy BO
BTOpOH (QOpMyIie CONMPOTUBIICHHE CTOUT B 3HAMeE-
HaTele.

Paccmorpennsie aBe dopMynbl s pacuéra
MOIITHOCTH Kak OyATo OBl TPOTHBOpEYAT IpyT
JPYTY: TIO OJHOH W3 HUX MOIIHOCTh IIPU YBEJIAYEC-
HUU COTPOTUBIICHUSI YBEITUYUBACTCS, a MO JAPYTOH
— yMmeHsbImaerca. Ho 3To mpoTwBOpedne TOJBKO
KaXyIlleecs, TaKk Kak TMEpPBBIH clydail COOTBETCT-
BYET IMOCTOSSHHOMY TOKY, & BTOPOM — MOCTOSIHHO-
My HalpspKEHUIO.

JIyist WIUTIOCTpayy NPUBOAUM CIIETYIOIINE TIpHMe-
psl. Ilycts Tpebyercst Haiitn MomHocTh ToKa B 0,2 q,
nporekarouero yepes conporusiieane B 1 000om. Pe-
LIEHHE MOXKHO CJIeNIaTh ABYMs CIIOCOOaMH.

Haiiném Hanpsioxenue mo 3akony Oma. OHO paBHO

U = 0,21 000 = 208.
Teneps onpenenM MOLIHOCTS!
P = 200¢0,2 = 4Gm.
To e MOXHO MOIy4HTh 1O (hopMyITe
P = 0,21 000 = 0,2¢0,2+1 000 = 4.

Paccmotpum emi€ npumep Ha OmpenesieHHe MOIITHOCTH
TOKa B JaMmIiouke, umerornei comporusicHue 2000,
KoTopas mutaetcst HanpspkerneMm B 100s.

[porre Bcero npuMeHUTH HOPMYITY

100°

P:m: 506m.

Ho MmosxHO cHayana HalTH TOK

_ 100 _
| =00 - 0,54,

a 3aTeM y)Ke HalWTH MOIHOCTh 110 OCHOBHOU (hopmyIie
P =100+0,5 = 5Gm.

WNHorma HeoOXoauMo MpojeiaTh OOpaTHBIM pac-
4yéT, a UIMEHHO:. 3Hasl MOIIHOCTb, HAUTHU TOK WJIM Hamps-
KEHHE.

Hanpumep, 1mycTh HY)KHO OINPENENMTh TOK B JIAMIIOUKE,
nmeromeit MomtHocts 3006m npu Hanpspkennn 1206.



Tak Kak MOLTHOCTH €CTh NPOHU3BEICHHE HAIPSHKE-
HMSI Ha TOK, TO SICHO, YTO JIS HAXOXKIEHUS TOKA Hamo
MOIITHOCTh Pa3/IeIUTh Ha HAMPsDKEHUE:

Kpome OoCHOBHOW enMHMIBI MOIIIHOCTH BaTTa,
9acTO MPUMEHSIOTCS ellé CIeNyIoIne eIUHUIBL:
KWIOBATT (k6m), TEeKTOBaTT (26m), MHJUTUBATT
(mem) 1 MUKPOBATT (MK6mM), COOTBETCTBEHHO pPaB-
ueie 1 0008m, 1006m, 0,001¢m u 0,0000018m.

PabGora »iekTpHYECKOTO TOKAa WM Pacxon
ANEKTPUIECKON SHEPTUU M3MEPSCTCS CIUHUIIAMH,
B KOTOPBIX 32 OCHOBY B3ATHI €IUHHIIBI MOIITHOCTH
M BMECTE C TEM YYHTBHIBACTCS BpPEMs MPOXOXKIe-
HUS TOKa. MOIIHOCTH €CTh paboTa 3a OJHY CEKYyH-
1y, a BeIMYMHA PabOTHI TOKAa MOMXET COOTBETCT-
BOBATh JIIOOOMY IPOMEKYTKY BPEMEHH, B TE€UCHHE
KoToporo mén Tok. Yem Oonbllie BpeMEHU UAET
TOK, TeM 0OJIbIIIE BEIMIMHA PAOOTHI.

OCHOBHOW eIWHMIIEH pabOTHI TOKA SBIISCTCS
BaTT-CeKyHmIa (8mcek), T. €. paboTa TOKa MOIIIHO-
cThio 1 6m B TeueHue 1 cex. DTa eAMHUIIA CITUIII-
KOM MaJjia, TaKk Kak OOBIYHO TOK HIET HE OJHY Ce-
KyHZYy, a MPOJOJDKUTEIbHOE BpeMs. boiee kpym-
HOM CIWHUICH CIy)KHUT BarT-d4ac (6mu), paBHBII
paboTe TOKa MOIIHOCTHIO B lem B TeueHue
1 4gaca. Yac umeer 60 muH. o 60 cek., T. €. Bcero
3600 cekx. Ilostomy 1emu  cocraBisieT
3 600smcex.

Oco0EeHHO MUPOKO MPUMEHSIOTCS emé Ooiree
KPYIHBbIC CIUHUIIBI: TEKTOBATT-4ac (e6mu) W Ku-
noBatT-vyac (kemu). OMUH TEKTOBATT-4aCc COCTAB-
qset 1006muy, a kunosarT-yac B 10 pa3 Goblie u
pasen 1 000smu.

IIOCTOSIHHBIE MATHUTBI U UX CBOJ-
CTBA. Yxe naBHO ObLTO YCTaHOBJICHO, YTO HEKO-
TOpBIC COpTa JKEJIE3HOUW pyABl 00JIaaloT CTII0C00-
HOCTBIO MPUTSITUBATH K C€0€ CTANBHBIC MPEIMETHI.
Oro sBICHHWE OBUTO HA3BAHO MASHEMU3MOM, a
KYCKH JKEJIEe3HOH PyAbI, 00Nagarone MarHuTHbI-
MH CBOMCTBaMH, Ha3blBAJIM MarHuTamu. Eciu Ha-
TEPETh TAKHM €CTECTBEHHBIM MarHHUTOM KYCOK 3a-
KaJ€HHOW CTajM, TO TOCICIHUN CaM CTaHOBHUTCS
MarauToM. Ha mpakTruke mpuMeHSI0T UMEHHO Ta-
KHE CTAJIbHBIC W UCKYCCMGEHHble MacHUmbl. B
HACTOSAIIEEe BPEeMs CHIbHBIC MarHUTHI JICTAIOT ITy-
TeM HaMAarHUYMBAHUS 3aKaJIEHHOW CTalu 3JeK-
TPHUYECKUM TOKOM.

BemecTBa, nputaruBaronyiecss K MarHuTy, Ha-
3BIBAIOTCS peppomacHumubimu. K HIM OTHOCSATCS
CTallb, HUKENb, a TaK)Ke MHOTHE CIUJIaBBl. 3aKa-
n€HHasl CTallb COXPAHSET JOJT0 CBOM MarHUTHEIC
CBOMCTBAa U IMO3TOMY MOXET CIYXUTb NOCMOSH-
HbIM Ma2Humom. MATKas cTaib Mocie MmpeKpare-
HUS HaMarHWYUBaHWS TIOYTH TOJHOCTBIO TEpseT
MarHWTHBIC CBOWCTBA M Y HEE OCTAeTCs JIUIIbL HE-
OOJIBITION OCMAMOYHBLIL MACHEMU3M.
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PaccMoTpuM OCHOBHBIE CBOMCTBA IOCTOSIHHBIX
MarHuTOB.

Kaxxnplii MarHuT mpuTsIruBacT (heppoOMarHUT-
HBIC TIPEMETHl HauboJiee CUIHHO Ha CBOMX KOH-
[1aX, HA3bIBAEMBIX IONIOCAaMU. MarHuT, IMOjABe-
EHHBIA Ha HUTKE WIM YKPEIUIEHHBIM Ha BEPTH-
KaJIbHOM OCH, BCErJa CTPEMHUTCS OJHHM CBOUM
MOJIFOCOM TTOBEPHYTHCA Ha CeBep. OTOT IOIIOC
MarHiTa Ha3bIBAIOT CEBEPHLIM NOIOCOM W 000-
3HavaoT Oonpinoi OykBoi C. Bropoii momtoc Ha-
3BIBACTCS 10JCHbIM U 0003HaUaeTcst OykBoii FO.

B3aumoneiicTBue MarHMTOB Jpyr € APYrom
MPOUCXOANT TaK, YTO OJUHAKOBBIC TIOJIOCHI, T. €.
CEBEPHBIN C CEBEPHBIM WJIU FOXKHBIA C FOKHBIM,
OMmManKuearomcs, a pa3iudyHble TONIOCH, T. €.
FO’KHBINA C CEBEPHBIM, NPUMALUBAIOMCA.

CeBepHBIH U I05KHBII MarHUTHBIE MOJIIOCHI BCE-
I/1a TOyYaloTCs OJHOBPEMEHHO Ha KOHIIAX Kax-
noro MarauTa. OTJIeNbHO MOMYyYUTh OJUH U3 Mar-
HUTHBIX MOJIFOCOB HEBO3MOKHO.

MarepuanbHas cpela BOKPYI MarHuTa, B KO-
TOpO# JIEUCTBYIOT MarHUTHBIE CWJIbl, HA3bIBACTCS
MazHUmMHbIM nojem. MarHuT MPUTATUBAET K ceOe
(heppOMarHUTHBIC TPEIMETHl HE TOJIEKO depe3
BO3JyX, HO W dYepe3 MHOTHE JpyTHe BeIIecTBa,
KaK, HallpuMep, Yepe3 CTEKII0, KAPTOH, MEb, BOIY
U T. 1., a TAKXKe Yepe3 pa3pexEHHoe Oe3BO3MYII-
HOE TPOCTPAHCTBO. TakuM 00Opa3oM, MarHUTHOE
rmoyie oOpa3yeTcsl BOKPYT MarHuTa B JIFOOBIX Be-
LIeCTBaX M MpPEICTaBIseT co00H ocodyio ¢dopmy
Matepud. [lo Mepe ymaneHus OT MarHura IOJie
MTOCTETIEHHO 0cNlabeBaeT.

MarHuTHble CHUJIBI JIEMCTBYIOT B MAarHUTHOM
TIOJIE 110 ONPE/ICIIEHHBIM HAMPABJICHUSM, KOTOPBIC
HA3BIBAIOTCS MACHUIMHBIMU CULOBLIMU TUHUAMU.

. ——

-
.

®ur. 1. MarHuTHOE norne nNpsiMoro
1 NoAKoBoO6GpasHOro MarHUTOB.

Vcnosunuch CcyuTaTrh, 4YTO MArHuTHBIC CHUIIO-
BbIC JIMHUU BO BHCIIHEM IMPOCTPAHCTBC HUAYT OT
CeBePHOcO nooca K HIHCHOMY. OHH SIBISIOTCS
3aMKHYTBIMU JIMHUAMHA W OPOAOJLKAOTCA BHYTPU
MarHura.



Ha ¢wur. 1 mokazanpl CHIIOBBIC JIMHUA MarHUT-
HOTO TONSI JUIS TPSIMOTO M TOAKOBOOOPa3HOTO
MarHuToB. Bce CHIOBBIC TMHUW JAHHOTO MAarHUTa
COCTABIISIIOT €T0 NOIHbIL MACHUMHBIL NOMOK.

Ecnu B MarHuTHOE 10JI€ MOMECTUTh KaKOW-JTH-
00 TpeaMeT U3 CTAIH WA IPYroro (heppoMarHuT-
HOTO MaTepuaia, TO OH MO JeHCTBUEM MOJIs caM
HamaraHn4nBaetcd. [Ipy 3TOM cHUIIOBBIE JIMHUU T10-

71 Kak OBI TIPOHU3BIBAIOT 3TOT mpeamer (¢ur. 2).

Cranp Kak Obl BTATHMBAeT B ceOs1 MarHUTHEIE CH-
JIOBBIC JIMHUM M TI03TOMY MOKET CIY>KUTb IJIst
3aIIUATHI OT JEMCTBUS MarHUTHOIO ITIOJS, T. €. MO-
KET OBITh MACHUMHBIM IKPAHOM.
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dur. 2. HamardndmsaHue ctanu
B MarHUTHOM none.

Kornma HyXHO 3alIUTUTH KaKOW-IIMOO MPHOOp
OT BHENTHETO MAarHUTHOTO IIOJIsA, TO ATOT HPHOOp
CIEIyeT OKPYXKHUTH CO BCEX CTOPOH DKPAaHOM W3
MATKOU cTanu. Toraa MarHUTHBIA TOTOK MPOUAET
10 3KpaHy M HE MOMAAET B MPOCTPAHCTBO BHYTPH
skpana (¢pur. 3).
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®ur. 3. MarHuTHoe akpaHupoBaHue.

[Io coBpeMEHHBIM BO33PEHUSM MOJEKYJIIBI
(heppOMarHUTHBIX MaTEPUAIIOB MPEICTABIISIOT CO-
00l MUKpPOCKOITIMYECKNE MAarHUTHKH. B HeHamar-
HUYEHHOM IIpeIMETe OHH PACIIOIOKEHBI B OecIio-
psaKe, HO TMOA IEWCTBHEM MAarHUTHOTO TIOJIT MHO-
TUE U3 HUX MOBOPAYUBAIOTCS CBOMMH CEBEPHBIMU
MOJIF0OCaMU B OJTHY CTOPOHY, a I0HBIMHU TIOJTIOCA-
MU — B npyryto. [loaromy Ha KOHIAax mpeaMmeTa
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o0pa3yroTca TMONIoCk. MoJneKynsapHble MarHUTH-
KW, TIOBEPHYBIINCh U <«BBICTPOMBIIUCH» B OIpe-
NenEHHOM TOpSIAKE, B 3aKaIEHHOM CTajl OCTaroT-
Csl B TAKOM TIOJIOKEHHUH TOCTIe TIPeKpalleHus aek-
CTBHSI HAMarHWYHMBAIOIIETO TIOJIS, a B MATKOH CTa-
JU TIOYTH BCE OHM CHOBA NMPUHUMAIOT MpPEXKHEe
OecropsIoyHOe PAcIOOKEHHE W MarHeTH3M
MTOYTH TOJTHOCTHIO FICYE3aEeT.

[TocTossHHBIE MarHUTHI pa3MarHHYUBAIOTCS OT
yIapoOB U TOJYKOB, a TaKKe OT HarpeBaHus, Tak
KaK OT 3TOr0 HapyllaeTcsl MPaBUIBHBINA MOPSAOK
PaCTIOIOKEHHSI SIIEMEHTAPHBIX MAarHUTHKOB.

Besikuii  eppoMarHUTHBIE TPEAMET MOXHO
HaMarHUTUTH JIMIIb JO HEKOTOPOTO Tpeaena, Ha-
3BIBAEMOTO MACHUMMHBIM HACbIWeHUueM, TIOCIIe de-
ro JanbHEHIIee yCHIEHHEe MarHUTHOTO IOJIS yKe
He OyZeT BBI3BIBATH 3aMETHOTO YBEIMYCHHUS Mar-
HeTH3Ma. JTO 03HAYAET, YTO yXKE€ BCE MOJEKYJIISIp-
HbIE MAarHUTUKU TIOBEPHYJIHCH M CTAIHA B CTPOTOM
MOPSAKE BAOJB CHIIOBBIX JTUHUH modist. [Ipu Gomee
ciaboM HaMarHMYMBAaHWUHM YacTh MAarHUTHKOB OC-
Taercs B Oecropsiike.

Jsist U3roTOBJIEHUS] OYCHb CHIIBHBIX TOCTOSH-
HBIX MarHUTOB B TIOCJICHEE BpEMs HMPUMEHSIOT
0cO0BIE COpTa CTajH, COAepKAIInue IPUMECH APY-
TUX METAJJIOB, HAMpHUMEp AalOMUHHUEBO-HUKEIE-
BYIO CTaJlb U JPYyTHE.

QJIEKTPOMATHUTHI U UX T[MPUMEHE-
HUE. Emé B mponmioM Beke OBUIO YCTaHOBIICHO,
YTO BOKPYT MPOBOJIA C IEKTPUYECKHM TOKOM 00-
pasyercst MarHUTHOE I0Jie, MPUUEM €ro CHIIOBBIC
JUHUM WMEIOT BHUJ KOJIEIl, OXBaThIBAIOMINX MPO-
Boma (¢pur. 4). Uem cuiapHee TOK, TEM CHIIBHEE
MarHUTHOE I0JIe BOKPYT IPOBO/A.

our. 4.
MarnutHoe none
npoBoAa C TOKOM.

our. 5.
MarHutHoe none
KaTyLLKN C TOKOM.

UTOoOBI MOTYYUTH C TIOMOIIBIO 3IEKTPUIECKOTO
ToKa OoJiee CHIIBHOE MarHUTHOE TOJe, IPUMEHS-
IOT KaTyImIKH W3 TMPOBOJIOKW. Torma MarHWTHBIE
OJISI OTIETBHBIX BUTKOB KaTYIIKH CKIIAJbIBAIOTCS
M UX CWIOBBIE JIMHUU KaK ObI CIIMBAIOTCS B OIUH
0oO0IMIA MarHUTHBIM IOTOK. MarHuTHOE IOJIE Ka-



TYIIKA OYEHb HAIIOMHHAET T0Jie TOCTOSHHOTO
MarauTa. Ha KOHIlEe KaTymiKd, Ha KOTOPOM TOK
UAET MO YacOBOM CTpEJKE, MONYyYaeTCs FOKHBIN
MOJIFOC, a Ha JIPYrOoM KOHIIE — CEBEPHBIN IOIOC
(¢ur. 5). Vi3sMeHHB HaIpaBJ€HHE TOKa, MOKHO
W3MEHUTh HaIlpaBlIEHHE MAarHUTHOTO MOTOKa, U
TOTJJa MarHUTHBIC TOJFOCHI HA KOHIAX KaTYIIKH
MIepPEeMEHATCSI.

MarHuTHBIM NOTOK KATYIIKU YCWJIMBAETCS BO
MHOTO pa3, €Cli B KaTYIIKy BCTaBUTh CTAJILHOU
CEPJCYHUK. DTO OOBSICHACTCS TEM, YTO CTalb MO
JEHCTBUEM IOJII HAMAarHM4YMBAETCS U CO3MAET J0-
0aBOYHBIII MAarHUTHBIA IIOTOK, OOjee CHIILHBIH,
4eM I10Jie caMoi KaTymku (¢ur. 6).

Karymka co cTanbHBIM CepJeYHUKOM Ha3bIBa-
eTcs anexmpomazHumom. Yem OomblIe YHCIO
BUTKOB KaTYIIKH DJICKTPOMAarHuta U TOK B HEW,
TeM OoJNbIlle MarHUTHBIM MOTOK M TEM CHIIbHEe
3NEeKTpOMAarHuT. lIpuHATO TOBOPUTH, YTO MAarHUT-
HBII MMOTOK B JJIEKTPOMArHUTE TEM CUJIbHEE, YeM
0OJIBIIIE YUCIIO AMNEPEUMKOE, T. €. TIPOU3BEICHUE
TOKa B aMIepax Ha YHCIO BHUTKOB. Hampuwmep,
OJIMH U TOT € MarHUTHBIA MOTOK MOXXHO TOJTY-
YUTh, €CIIH B3ATh KaTyIIKy B 50 BUTKOB C TOKOM B
10 ¢ nnm ecnu ToK B 1 @ mpoOmycTUTh 4yepes Ka-
Tymky B 500 BuTkoB. B 000uX ciiy4asx 3JeKTpo-
MarHuT umeetr 5S00aMIepBUTKOB.

MarHuTHBIN MOTOK B 3JICKTPOMArHUTE 3aBHCUT
TaK)ke OT KOHCTPYKIMU cepaedyHuka. s yBemu-
YCHHWSI MAarHUTHOTO TMOTOKa HY)XHO, YTOOBI CHIIO-
BBIC JIMHUU TI0 BO3MOXHOCTH HE IILTH IO BO3TYXY,
TaK KaK BO3IyX MMEET OOJbIIOEe MACHUMHOE CO-
npomuenenue IS CWIOBBIX InHUNA. HambGomee
CWIBHBI MarHUTHBIN TIOTOK TIOMYYUTCS B 3aMK-
HyTOM cepaeunuke (¢pur. 7). B HEM CHIOBBHIE JIH-
HHUM HAa BCEM CBOEM IyTH MAYT IO CTajlH, Y KOTO-
pOii MarHWTHOE CONPOTHUBICHHE BO MHOTO pa3
MEHBIIIE, YeM Y BO3/yXa.

MarHuTHbIN

CepaeyHuk

our. 7. MarHUTHbIN
MOTOK B 3aMKHYTOM
cepaevHuke.

dur. 6. MarHUTHbIN NOTOK
KaTyLUKX C NPsiMbIM
cepaeYHUKOM.

Haxxe HeOOMBILIONW BO3AYIIHBINA 3a30p B TAKOM
3aMKHYTOM CEpACYHHUKE PE3KO yBEIUYMBAET Mar-
HUTHOE CONPOTHUBIICHUE U YMEHbIIAET MAarHUTHBIN
notok. Henb3s takxke OpaTh cepAedHUK C HEloC-
TaTOYHOW IUIOINAAbI0 MONEPEYHOTIO CEYEHMS, TaK
KaK TOrJja MOXeT HaCTyIIUTh MarHUTHOE HAaCBILIE-
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HUE W TpHU JajJbHEHWIEeM YBEIHYCHUH amIiep-
BUTKOB MAarHUTHBIN MOTOK YK€ He OyIeT yCHIIH-
BaThCH.

Baxnyio ponp urpaer Marepuan cepAcuHUKa.
CepnevynuK W3 3aKaJHHOW CTalld HaMarHUYHWBa-
eTCsl TOpas3io ciadee, 9eM CEepACYHHK W3 MITKOH
CTaJM, HO 3aTO MOCJIC BKIIOYEHHS TOKA OH OCTaeT-
Csl HAMarHW4eHHbIM. TakuM crmocoOoM Teneps n3-
TOTOBJIAIOT MTOCTOSTHHBIE MarHUTHI.

Msirkasi cTajib, a TaKKe HEKOTOphIe eppomar-
HUTHBIC CIJIaBbI UMEIOT HAaUMEHbILIEE MAarHUTHOE
COTIPOTHBJICHHE JJISl CHJIOBBIX JIMHUN M B HUX TIO-
nmy4yaeTcss HanOoJiee CHUIbHBI MarHUTHBIA TOTOK.
Ho 3aTo oHM 00mamaroT BecbMa MallbiM OCTaTOY-
HBIM MarHeTH3MOM U TIPH BBIKJIIOYEHUH TOKA T0Y-
TH TIOTHOCTBIO pa3MarHu4YuBaioTcs. CepredHuKu
AJEKTPOMATHUTOB JENAIOTCSI MMEHHO W3 TaKHUX
MaTeprajgoB WU IMO3ITOMY JIJIEKTPOMArHHUTHI SIBIIS-
I0TCA BpPEMEHHBIMH MAarHMTaMHU. OHH JIEHCTBYIOT
TOJBKO B TEUECHUE TOTO BPEMEHH, MOKa UAET TOK B
o0MoTKe. Bo MHOTHX CiTyYasiX 3TO CBOMCTBO 3JIEK-
TPOMAarHHUTOB SIBISIETCS BEChMa IIE€HHBIM.

1
HpOBOI[HI/IKI/I N U30JIATOPbI

Pa3nooOpa3ubsl MaTepuanbl, IpUMEHSIEMbIE B
AIIEKTPOTEXHHUKE. HekoTopwie 37IeMEHTHI Iepuo-
IMYECKON CUCTeMBl MeHieneeBa UCTONb3YIOTCS B
JNEKTPOTEXHUKE B YUCTOM BUje. Jpyrue BXoaar B
pa3iIMYHBIE XWMUYECKHE COCIUHEHWs], Ba)KHbIC
JUTSL QJICKTPOTEXHUKH. TpyIHO Ha3BaTh MaTepual,
KOTOPBIN OBl HE OTHOCHIICA K «CTPOUTEIbHBIM Ma-
TepHuajaM dJIeKTPOTEXHUKI.

Kakue >xe OCHOBHBIE 3IIEKTPOTEXHUUECKUE Be-
JIUYUHBI XapaKTePU3yIOT BCE 3TU MaTepuabl? Ux
TPH: SIICUIIOH, MIO U CUTMa.

OIICUJIOH. B mpoctpaHcTBE BOKpYT 3J€K-
TPUYECKHX 3apSAA0B CYIIECTBYIOT AJIEKTPUUYCCKHE
CHJIBL. DTH CHJIBI OCTIA0EBAIOT, €CITH Pa3peIKEHHBIHN
ra3 3aMeHHUTb KaKUM-TH0O0 TBEPIBIM WIIH KUIKUM
BEIIECTBOM. /J[usnekmpuyeckas NpoHUYaemocmy,
obo3HayaeMasi TPEYECKOl OYKBOU <OICHIOH» (g),
MTOKA3bIBaeT, BO CKOJIBKO pa3 yMEHBIIAeTCA BEJH-
YUHA ANEKTPUYCCKUX CHJI, KOTAA DICKTPUYCCKUMA
3apsifl, HAaXOJAMBIIUICS IO TOTO B Ta3€, OKPYKAIOT
WHTEPECYIOINM Hac BEUIECTBOM.

Jlyis OONBITMHCTBA 3JIEKTPOU3OJIAIIUOHHBIX Ma-
TEPUAJIOB, MPUMEHIEMBIX B 3JICKTPOTEXHUKE, Be-
JTUYAHA AUAJIEKTPUYIECKOW TPOHUIIAEMOCTH paBHA
HECKOJIbKMM eAuHuIaM. Y napaduna ¢ = 2. dap-
¢dopoBbie Macchl UMeEIOT ¢ = 6. B aTux xe mnpene-
JIaX HaXOJUTCS AUAJICKTpUIECKas MPOHUIIAEMOCTh
CITIOJIBI, DOOHUTA, TPaHC(HOPMATOPHOTO Maca.

1 T. 1. BaGar, DnekTpudecTBO paboraer, ['ocaHep-
rousaar, 1950.



Jns HaKOIUIeHMs 3JIEKTPUYECKONM HSHEPrUM B
KOHJICHCATOpaxX NMPUMEHSIOT YacTO MaTepHajbl C
0ojiee BBHICOKMMH 3HaueHHWsMH ¢. Hampumep, ke-
paMHUYECKHe MacChl, COJIEpXKalllhe IBYOKHCH TH-
TaHa, umerot ¢ = 60.

JudnexTpuyeckass TPOHHUIIAEMOCTh 3aBHCUT
emié OT arperaTHoro COCTOSHHS BemlecTBa. JIEn
nmeer ¢ = 3,1,a Boga ¢ = 81. Ho BooOme neno ¢
BOJIOM OOCTOWT HE TaK MPOCTO, O HEH emé OymeT
peyb B JaJIbHEHIIICM.

CyIllecTBYIOT BEIIECTBA W CO 3HAYUTEIBHO
OOJBITICH  MUAJIEKTPUUSCKON IMPOHHUIIAEMOCTEIO,
TakoBa, HAIPUMEp, CETHETOBA COJIb, UMECIOIIAS &
MOPsI/IKa HECKOJBKUX THICAY. Takoro xe mopsjka
& y COGIMHEHWH THUTaHa C OapueM — THUTAHATOB
Oapws.

MIO. JIBmxeHue 3apsi0B UIU JBUKCHUE DIICK-
TPUUYECKUX CHIIOBBIX JIMHUM — 3TO AJIEKTPUUECKUI
TOK; OH HEW3MEHHO TOPOXKIaeT MarHUTHBIA II0-
TOK. OTHOIICHHWE MarHUTHBIX CHJI K IOPOUBIIEMY
UX TOKY XapaKTepU3YeT MACHUMHYIO NpOHUYde-
Mocmb Cpenbl, 0003HaYaeMyI0 TPEUECKON OYKBOM
«Mi0» (). MarHuTHYO MPOHHUIIAEMOCTh BO3IyXa
MPUHATO CYUTATH 332 CUHUILY, U BETHUYMHA |l TIO-
Ka3bIBa€T, BO CKOJBKO pa3 MarHUTHas MPOHHUIIAe-
MOCTbH JaHHOTO BEIIECTBA OTIMYAETCS OT MarHUT-
HOW MPOHUIIAEMOCTH BO3TyXa.

CUI'MA. TpeTbs XapaKkTepUCTHKA BELIECTB —
3TO WX CIIOCOOHOCTH TPOBOJHUTH AIIEKTPHUYECKHE
3apsaabl. YOenvHyr 21eKmponpo8ooumMocms TpH-
HATO 0003HAUYaTh TPEUCCKOil OYKBOM «curma» (o).
WneanbHblil U30J4TOP JOJDKEH UMETh CUTMY, paB-
HYI0 HYJIO, a HACAITbHBIN NMPOBOAHUK — CHUTMY,
paBHYIO OECKOHEYHOCTH.

BMmecto  ynenbHOM — 3JIEKTPONPOBOAUMOCTH
OOBIYHO TIONB3YIOTCS 0OparHOi BenuunHOM llo —
e€ Ha3BIBAIOT YOEIbHbIM INEKMPUUECKUM CONpPO-
mueaeHuem, 00O3HaYaeMBbIM TpevyecKoil OyKBOH
o> (o).

JIJis MeXaHU4eCKUX KOHCTPYKIIUH 4acTo IMOJIb-
3YIOTCSl MaTepHuajaMu, KOTOphIE BO BCEX HAIPaB-
JICHUSIX UMEIOT OJMHAKOBYIO MPOYHOCTH. TakoBa,
HaIpuMep, XOpOIIIo BbIAeNaHHast cTaidh. Ho ecTh u
JpyTHe MaTepUaIbl, HAPUMEP JACPEBO, KOTOPHIC B
OJTHOM HaIIpaBlIeHHH (BIOJb BOJIOKOH) HMEIOT He-
3HAYUTEITHHYIO TPOYHOCTb.

Tak u C DJIEKTPOTEXHUYECKUMH CBOWCTBAMHU
MaTtepuaiaoB. Menb, HampuMmep, UMEET DJICKTPO-
MIPOBOHOCTH, OJMHAKOBYIO BO BCEX HAIpPaBICHH-
sx. OnuHakoBa JMANEKTPUYECKas TPOHUIIAC-
MOCTh, BO BCEX HANpaBJICHUSAX IS MapaduHa,
cTekna, sHTaps. [pyrme marepmansl BemyT ceOs
mo-nHOMy. KpHCTamuiel 49acTo HMEIT pPa3HyIo
MIPOBOJAMMOCTh U Pa3HYIO ITUAICKTPUYCCKYIO TIPO-
HUI[AEMOCTh TI0 Pa3HbIM OcsiM. TpaHcgopmaTop-
Hasg CTalb, TpPUMEHseMas Uid CepICYHHUKOB
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TpaHc(hOpPMaTOPOB, HMEET Pa3THYHbIC MATHUTHBIC
MPOHHUIIAEMOCTH B Pa3HBIX HAIPABICHUSIX.

KIIACCUOUKAIUA TIO «PO». Her Be-
LIECTB, KOTOpbIE OBl BOBCE HE MPOBOAMIM AJICK-
TPHYECKOTO TOKA, KaK HET M TAKHWX, KOTOphIe HE
OKa3bIBAIN ObI TIPOXOXKICHUIO TOKA HUKAKOTO CO-
npotuBieHus. Kaxapiii MaTepuan uMeeT cBo€ xa-
paKTepHOE IMEKTPOCOMPOTHUBIICHHUE.

Ha ¢wur. 1 mo ropu3oHTaNBHON IIKaJIe HaHECe-
HBI 3JIEKTPOCONPOTHUBICHHSI KyOHKa CO CTOPOHOMN
pedpa B 1 cu. ConpoTUBIEHUS BBHIPAKEHBI B OMaX,
TBICSYHBIX M MHJUIMOHHBIX JOJSIX oMma (MHILUIH-
OMax U MHKpPOOMax), B ThICSIYaX OM (KHJIOOMax) H
MmwuiMoHax oM (meromax). Kaxmoe nenenue
MIKAJIbI COOTBETCTBYET M3MEHEHHIO CONPOTHUBIIC-
uus B 1 000pas.

Bce u3BecTHBIE MaTepualibl, BCE MHOT000pasue
OKpYIXKAIOIET0 MHpa MOXKET OBITh YJIOKEHO Ha
mogo0HOM Tpaduke. 37eCh MOTYT OBITH pa3Melrie-
HBI M BCE DJIEMEHTHI, U BCE XMMUYECKHUE COCTUHE-
HUS, ¥ Bce MbIcIUMBIe cMecH. Ho Ha ¢wur. 1, uto-
OBl HE CO3/1aBaTh YPE3MEPHON TECHOTHI, JTAHO Me-
CTO TOJIBKO HEKOTOPHIM, Hanboiee XapaKTepHBIM
BEIIIECTBaM.

Ilo BepTukanapbHOH ocu TpaduKka HaHECEHa
Temreparypa. OJIEKTPOCONPOTHUBICHUE OT Heé
CHJIBHO 3aBUCHT. B cambIX KapKuX CTpaHax TeM-
nepatypa J000ro Tena Moj MPSAMBIMU JTy4aMu
conuia goxoaut no 100°. A B monspHbIX oOac-
TSAX B CaMble JIIOTBIC MOPO3bI TEMIIEpaTypa He ma-
naer Hmwke -70°. B aTux mpemenax Temmepatyp
paboTaeT MHOXKECTBO JIEKTPOTCXHHUYECKHX KOH-
cTpyknmii. JIpyrue 3JeKTpoTeXHUYeCKHUe IpuOo-
pBl M ammapartbl paboTaroT B emE Oojee y3KHX
npejenax TemIeparyp — IpU TeMmIeparypax, Ko-
TOpBIC WHOT/IA HA3bIBAIOTCS KOMHATHBIMH, T. €. OT
10 no 30°. Ho ecTb 1 Takue 31EKTPOTEXHHUUECKHE
YCTPOMCTBA, KOTOpbIE IOJDKHBI —BBIACPKUBATDH
TEeMIeparypy B COTHH TPalycoB, a HEKOTOpHIC
JOJDKHBI HafgéXHO paboTaTh mpu emé Oosiee BbI-
COKHX TeMIeparypax, yacto Boime 2 000°.

B nepoii uvactu rpaduka — 00JacTh MalbIX
VACNBHBIX DIEKTPOCONPOTHBICHUNA. 31ech Tec-
HATCS MeTaibl. BONMM3K HUX pacHoioXuiack of-
Ha U3 Pa3HOBUJIHOCTEH yriepoaa — rpadur.

Kpaiinss mpaBast yacth rpaduka — 3T0 OYEHb
BBICOKME JJIEKTPOCONPOTUBIICHHS. 3AeCh pa3Me-
LIAIOTCS  HEKOTOpBIE COCAMHEHHS METaJJIOB,
OOJBIIMHCTBO OKHCIIOB. 3/1€Ch K€ MOMEIIaeTcs U
yraepoa, HO yXe B APYrod Pa3sHOBHIHOCTH — B
BUZE anMas3a. MHOTHE MaTepuanbl MOTTH OBl 3a-
HATH T10 JIBa U JIaXke Oojiee MecTa Ha rpaduke. ITo
T€, YTO CYIIECTBYIOT B Pa3HBIX aJUIOTPOITUYECKUX
¢dopmax, Kak, HaIpUMep, CeJIeH, cepa.

C u3MEHEHHEM TeMIIepaTyphl 3JEKTPOCOIPO-
THUBJICHUE MEHSCTCS Yy BCEX MarepuajoB. Y Me-
TAJIOB U WX CIUIABOB JIIEKTPOCONPOTUBICHUE,



KakK MpaBWIIO, pacTE€T ¢ TeMIieparypoil. MeTaibl
HMMEIOT, KaK TOBOPHUTCS, MOJIOKUTENIBHBIA TeMIIe-
patypHbIii ko3ddunuent. EcTh, npaBaa, CruiaBhl,
KOTOpBIE B HEKOTOPOM HHTEpBaje TEMIIEpaTyp
Majo MEHSIOT CBOE 3JIeKTpocornpoTuBieHne. Ta-
KOB CIJJaB KOHCTAHTaH — 3TO JIPEBHETPEUYECKOe
CJIOBO O3HAYAET «IOCTOSHHBIN». KoHcTaHTaH —

creruPUUeCKuil  AIEKTPOTEXHUYSCKUN  CIUIAB.

Emé GombmmM MOCTOSTHCTBOM DJIEKTPOCOTPOTHB-
neHus oO0jamaeT cruiaB MaHraHwH. [lomoOHBIC
CIUIaBBI MIPUMEHSIIOTCA B U3MEPUTEIBHON TEXHUKE
JUTSE I3TOTOBJICHUS ATAJIOHOB CONMPOTHUBIICHUS, IS
N00ABOYHBIX COMPOTHBICHUHA K BOJBTMETpaM M
TaK Ha3bIBAEMBIX IITYHTOB K aMIIEpPMETPaM.
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rPOBOOHUKU C 8bICOKUM
conpomussnieHuem

dur. 1. 3aBucnmocTb CONpOTUBIIEHUA PaA3JINYHbIX MaTepunanoB OT TeMnepaTypbl.

Menp ¥ cTanb ¢ TOBBIMICHUEM TEMITEPATYPhI
CPaBHHUTEIBHO  CHUJIBHO  YBCIHYMBAIOT  CBOE
3JIEKTPOCONPOTUBIICHHE. [IPOBOTUMOCTD  CTaN
MPU HATPEBAHWUH OT KOMHATHOW TEMIIEPATyphl JO
KpacHoro cBeveHus najaaet B 10pas.

DTO CBOWCTBO MCMOJB3YETCSI MHOTAA B TEPMO-
METpax CONPOTHBICHHSA. TOHKHE CTabHBIE TPO-
BOJIOYKH 3aKJIQ/IBIBAIOTCS B U3y4aeMbIid OOBEKT, U
MO0 MU3MCHEHHUIO WX COMPOTHBIICHHUS CYIAT 00 W3-
MEHECHUH TEMIICPaTyPhI.

ITo mepe npubmwKeHns K aOCOTIOTHOMY HYJTIO
— K MuHYC 273° —3JIeKTPOCOIIPOTHBIICHUE BCEX
METAJUTOB MIOCTENIEHHO YMEHBINAETCS, & Y HEKOTO-
PBIX METAJIOB TIPH OIPEJENEHHBIX TEMIIEPaTypax
AJIEKTPOCOTNPOTUBIICHHE PE3KUM CKAYKOM I1ajacT
JI0 HEYJIOBHMO Majioi BENUYMHBI. DTO — SBJICHUE
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CBEpXMPOBOAMMOCTH. Ilpm Hamboilee BBICOKOM
TeMIeparype — BCEro JHIIb Ha /° Beimie abco-
JIIOTHOTO HYJSl — CBEPXIPOBOAMMOCTH HACTYNAET
y TaHTaJa, HUoOus, cBuHLIA. Ho 1 3Ta «BbBICOKAs
TeMIIepaTypa» JIEeXKUT HIKE TOUKH KUIIEHUS CaMo-
ro TPYJAHO CXM)KaeMOro rasa renus. TexXxHu4eckoe
UCIIOJIb30BaHUE CBEPXIIPOBOAUMOCTH 3aTPyIHSCT-
csl em€ TeM, 4TO IpPU OOJIBIINX TOKAX B CHJIBHBIX
MarHUTHBIX IOJISIX 3TO SIBIICHUE HCYe3acT.

VY BelecTB, 3aHUMAIOIIUX MPaByIO YacTh rpa-
¢uKa, UX BBICOKOE 3JIEKTPOCONPOTHUBICHUE Iaja-
€T ¢ HarpeBoM — 3TH BEILECTBA UMEIOT OTpHLIa-
TENbHBIA TeMIIEpaTypHbIH KoadduuueHt. H3me-
HEHHME CONPOTHUBJICHUS TYT IPOUCXOAMUT 3HAUU-
TEJIBHO pe3ue, yeM y MeTaiuioB. IIpu HarpeBanum,



HaTpUMep, CTEKJIa €ro 3JEeKTPOCONPOTHBICHHE
MEHSIETCS] B MUJIJTMOHBI pa3s.

C TmOBBINICHHEM TEMIepaTypsl pasHHUIA B
AJIEKTPOCOMPOTUBIICHUSIX PA3THMUYHBIX MATCPHATOBR
YMEHBIIIAeTCS.

MPOBOJJHUKN W M3OJISATOPBI. MoxHo
BBIJICJIUTE JIBE OOJIBIKE IPYIIIBI MATEPUANIOB. T¢,
Yy KOTOPBIX Y/CIBHOE DJIEKTPOCONPOTUBIICHUE W3-
MEpSETCSI MUKPOOMaMH, — 3TO HPOGOOHUKU, U Ma-
TEpUANbl, UMEIOIIHE YICTBHOE 3ICKTPOCONPOTHB-
JICHWE BBIIIC MUJUTHOHA METOM, Ha3bIBAEMbBIC U30-
JSIMOPAMU VIITH OUIIEKIMPUKAMU.

JleneHue BCceX OKPYXKAMOIMIMX HAC MATCPHUATOB
Ha TMPOBOJHUKH M HU30JIATOPHI BO3HUKJIO BIICPBBIC
3001eT Hazan. U3UKK TOTO BPEMEHU HUCCIIEI0BA-
JM DJICKTPU3AIMI0 TPCHUEM M YCTAHOBHIIM, UTO...
«SIHTaph, MIEIK, BOJOCHI, CMOJIBI, CTEKJIO, Iparo-
IICHHBIE KaMHH, cepa, Kaydyk, (hapdhop HE TPoBO-
JST DJCKTPUYECTBA, & METaJUIbl, yrojb, JKUBBIC
TKaHU PACTEHHH, HA00OPOT, HNEKTPUUCCTBO Tepe-
JAr0T.

Ho kak Bcsikas kiaccuuKanysi, Tak U 3To Je-
JICHHUE BCEX MATEPHAIIOB HA U30JIATOPHI U MPOBO/I-
HUKH JJICKTPUUYCCTBA OTHOCHTENBHO W HE BCErja
CTIpaBEeJJTHBO.

Crexio, K mpuMepy, PU KOMHATHON TeMIiepa-
Type OTHOCHUTCS K XOPOIIUM H3ojsitopam. Ho mpu
KpPacHOM KaJICHHH OHO JIOBOJIBHO XOPOIIIO MPOBO-
muT TOK. CTEKIISIHHYIO TAJIOYKy WIH TPYyOOUKy
MOYKHO BKJTFOUHThH MOCJICIOBATEILHO B TIPOBO/IA OT
IITETICENsT K OCBETHTENbHOU namiie. [Toka cTekno
XOJIOJTHOE, JIaMIo4Ka He roput. Ho crout momor-
peTh crekino (TOpenKoi, HaIpuMep), U JaMITOuKa
saxokércst. CTEKIIO MPOMYCTHT uepe3 ceOs TOK.

[IPUPOJA DJIEKTPUYECKOM IIPOBO-
JUMOCTMU. Tok mpoBOAMMOCTH — 3TO JBHKCHHUE
3apSDKEHHBIX YacTHI], & TAKUMHU YaCTHUIIAMH MOTYT
OBITh JICKTPOHBI U 3apPSDKCHHBIC aTOMBI, T. €. aTo-
MBI, ¥ KOTOPBIX HEJOCTaeT OJHOTO WM OoJee
SJIEKTPOHOB WM, HA00OPOT, HUMEETCsT H30BITOK
3NIeKTPOHOB. HeliTpanibHble aTOMBI OCTAlOTCS He-
MOJIBM)KHBIMU  TIO7]  JIEHCTBHEM  3JICKTPUYECKUX
CHJI, a 3apsDKEHHBIC YCKOPSIOTCS MPOIMOPIHO-
HAJILHO WX 3apsiy U 0OpaTHO MPOMOPIHOHAILHO
X Macce. DTH 3apsHKCHHBIC aTOMBI Ha3bIBAIOTCS
uonamu (ITO-TPEUECKU TO 3HAYNUT CTPAHHHKAMM).
ATOMBI ¢ HefOCTa4YeH DIIEKTPOHOB — MOHBI TOJIO-
JKUTEIbHBIC, aTOMBI C HM30BITKOM 3JEKTPOHOB —
WOHBI OTPUIIATEIHHBIE.

B Merammax uMeeTcss MHOTO HE CBA3aHHBIX C
aTOMaMH DJICKTPOHOB; caMble clabbie dICKTpUYe-
CKHE CHJIBI IPUBOJIAT 3TH 3JICKTPOHBI B JIBHXKCHHUE.
[TosTOMY METAIBI XOPOIIIO MTPOBOJST TOK M TaKast
MPOBOJIUMOCTD HAa3bIBACTCS 2I€KMPOHHOU.

KpoMe MeTamioB 3MeKTpOHHON MPOBOIUMO-
CThIO 00J1aJJaf0T ¥ HEKOTOphIE COCJWHECHHUs, Ha-
MpUMEP CEPHUCTASI MEIb.
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B crekne, Oymare, dapdope Takux MOIIyCBO-
OOIHBIX 3JIEKTPOHOB IPH KOMHATHOW TeMIepaTy-
pe HeT. DTH BEIECTBA MOTYT IPOBOJIUTH TOK
TOJIBKO 32 CUET OBMKEHUSI HOHOB. HonHol npogo-
oumocmoio 00IamaeT Takke 0OBIYHAS ITOBapeHHAS
COJIb 1 MHOTHE JIPyTHE MaTepHaJIbl.

EcTp emgé BemectBa co cmewiannoii nposoou-
MOCMbI0 — 3TO Takue, B KOTOPBIX TOK MEPEHOCHT-
Csl 1 HIOHAMH, ¥ DJIEKTPOHAMH.

Korga BemectBo packaneHo, KOrga OHO CBe-
TUTCSI, MHOTUE U3 €r0 aTOMOB MOHHM3MPOBaHBI. B
TaKOM COCTOSIHUHW BEIIECTBO HE SIBIAETCS H30JIS-
TopoM. YUeM mpouHee XMUMUYECKOE COCTUHEHUE,
yeMm OoJiee BBICOKAs TEMIIEpaTypa HyXHa JUIsl ero
pa3JoXKeHHsI, TeM JIydllle OHO MOXXET paboTaTh
Kak u3o0JsATop. OKHCh aJIOMUHHS, HAIPUMEpP, MO-
KET CIYKUTh H30JATOPOM MPH TeMIepaTypax
okojio 1 000°. OKHChIO aTIOMUHHUS H30JUPYIOT
BOJIL()PAMOBBIE  TTOIOTPEBATENIM  JJIST  KaTOJOB
ANIEKTPOHHEIX JiaMil. Ho mpu emé 0osiee BHICOKOM
HarpeBe W 3TOT MaTepwal MPOBOAUT TOK. [Ipm
OUYeHb BBICOKMX TeMIIepaTypax HeT 3JIeKTpude-
CKUX HM30JSTOPOB, KaK HET M XUMHUUYECKUX COC/IH-
HEHUH, CYIIECTBYIOT OJHHM TOJBKO IPOBOJIHUKH.
[IpaBna, MOBOJIBHO IUIOXWE MPOBOAHHUKH C BBICO-
KHM 3JIEKTPOCOTIPOTHBIICHUEM.

Ho BepHéMcst cHOBa B 001aCTh KOMHATHBIX
TEMIIEPATYP.

Boga o4yenp xopomio odWIeHHas — 3TO IMOYTH
m3onsTop. Ho mocratouHo manmedmmx 3arpsizHe-
HUHM, 4YTOOBI BOJa CTaJia MPOBOJHUKOM. B 3a-
MEP3IIEM K€ BUJE Jlaxe 3arpsi3HEHHas BojJla CTa-
HOBHUTCS JTOBOJBHO XOPOIIMM H30JISITOPOM. MOXK-
HO TIPOKIJIAJIBIBATh TI0 CHETY TOJIBIE BHICOKOBOJIBT-
HBIE MTPOBO/IA M YTEUKH TOKA MOYTH He OyeT.

Bona ¢ pacTBOpEHHBIMU B HEWl COEAMHEHUAMU
Ha3bIBACTCS djekmpoaumom. B snekrponurtax
CBOOOJHBIX 2JIEKTPOHOB HE OBIBAET, a TOK B JIEK-
TPOJUTAX MPOBOIUTCS MOHAMU. [loaTOMY HOHHYIO
MPOBOJMMOCTD YaCTO Ha3bIBAIOT €UIE 21eKmpoau-
MUYeCcKoll NPO8OOUMOCMbIO.

DNEeKTpONUTHIEeCKass MPOBOAUMOCTE BCerja
CBsI3aHA C MepeHocoM BemiecTBa. OTpuIlaTeIbHbIE
WOHBI JIBIXKYTCSA K TOJOXKUTECIHLHOMY TIONIOCY —
aHOJy, a TOJIOKUTENbHbIE WOHBI K OTPUIIATEINb-
HOMY TIOJTIOCY — KaToy.

Oxpy>karomuii Hac MUP B CBOEM €CTECTBEHHOM
COCTOSIHMM — B 3HAYUTEIILHOW YacTH MHUP W30JIS-
TopoB. K HUM OTHOCSTCS BCe Ta3bl, OONBITMHCTBO
TOPHBIX MTOPOJI, CyXast TpEeBeCHHA.

Bmpouem, Hamo 3aMeTuTh, YTO TIPH OYCHB
BBICOKHX JJIEKTPHUECKUX HAIPsDKEHUSAX Bce 0e3
WCKITIOYEHHUS H30JISITOPBl CTAHOBSITCS TPOBOJTHU-
kaMu. B HEX mpoucxonuT npoOoit. CBs3p MEXAY
YaCTHIIAMU HapyliaeTcs. B CHIBHBIX 3JeKTpUYe-
CKHUX TIOJIIX HET U30JITOPOB.



HEITPOBOAHUKN W HEW3OJIATOPLIL
CymecTByeT MHOKECTBO BEIIECTB C COMPOTHBIIE-
HUEM CaHTHMETPOBOTO KyOMKa B TMpenenax oT
SAMHUI[ OM JI0 KHJIOOM. ODJEKTPOTEXHHUKA IPO-
IIUIOTO BeKa OTOpackiBasia MOJ00HBIC MaTePHAIHI.
B TO Bpemsi B3IeKTpPOTEXHHUKA CTPOMJIACH €IIIé
BecbMa rpy0o. Marepuan A0DKeH ObLT WIH XO-
POIIIO TIPOBOAUTE DIEKTPUIECKUH TOK WIIH HU30ITH-
poBaTh €ro, MHa4Ye OH MPOCTO CUUTAJICS HEdJEK-
TPOTEXHUYECCKUM.

B xuBOM opraHu3Me HUPKYJIUPYIOT ICKTPH-
yeckue Toku. Ho B HEM HET HU OJTHOM AeTau, KO-
Topas TMPOBOJAWIA Obl TOK TaKXe XOPOIIO, Kak
Me/lb, WU U30JIUpOBaa, Kak sHTapb. JKuBoit op-
TaHU3M COCTOUT M3 Noaynposoonuxos. OIHA C
OOJBIINM BIIEKTPOCOTIPOTHUBIICHUEM, KaK >KHPO-
BBIC BEIIECTBA, JPYTUE C MEHBIITNM, KaK MBIIIIIHI.

CoBpeMeHHasi IEKTPOTEXHUKA MIMPOKO MpPH-
MEHSET TMONYIPOBOTHUKK. KOHTaKT MeTamioB u
MOJTYIIPOBOTHUKOB 00J1a/1aCT CBOMCTBOM BBITIPSIM-
JIATh TIEpeMEHHbIe TOKU. M3 3akucu memnu, u3 ce-
JIeHa CTPOAT BBIMPSAMUTENHN IS 3apSIKH aKKyMy-
JIATOPOB, IS TIMTAHUS PEJie M PaJuoariaparypsl,
JUTSL U3MEPUTEIBHBIX YCTPOUCTB. Paznmuunble Kpu-
CTaJUIBI, KaK CEPHUCTBIN CBHHEII, CEPHUCTAsI MENb,
KapOopyHA, (eppOoCHIUINI, MPUMEHSIIOTCS Kak
JETEKTOPHI JUIs paauonpuéma. B mocneaaue roast
JUTSL CAHTUMETPOBBIX BOJIH, PAJIHOJIOKAIIUN U MHO-
TOKPaTHOW CBS3M NPUMEHSIOTCS IETEKTOPHI U3
repMaHusl, IMEIOIIUE 0CO00 XOPOIIHE KauyeCcTBa.

KoHTakT MeTaiia ¢ moixynpoBOIHUKOM MOXKET
TeHEpUPOBATh DJIEKTPOMATrHUTHBIE KOJeOaHUS WU
YCUIIMBATh DIIEKTPUYECKHE TOKH. BmepBbie 3TO
nokaszan coBeTckuii paauomrooutens O. Jloces
OoJiee TPUIIATH JICT Ha3al.

Cxembl AJIs1 U3YUYCHHUS 3aKOHOB
ITOCTOAHHOTO TOKal

Hmwxe mpuBoasTcss ydeOHbIC TTOCOOUs, pas3pa-
O0otaHHble B JICHMHTpAICKOM paguoKIyOe 101
pykoBoactBom U. II. XKepebuoBa u mpencras-
nstoIre co00i AEMOHCTPAILIHOHHBIE CXEMBI.

Kaxnas cxema coOpaHa Ha (aHEepHOM IIHTE,
BBIKpALICHHOM TEMHOH (HampuMep, KOPUYHEBO)
Kpackod. Ha sToMm mmTe Oenmoil macistHOM Kpac-
KO HapucoBaHa MPUHIMIIHAIIbHAS cxeMa. JInHuwH,
M300pakaromye JeTalnd W MPOBOJA, UMEIOT TOJ-
mmHy 5—8.mm. Jletanu, BXoasiue B cxeMy, Kpe-
IISATCS. HETIOCPEJCTBEHHO Ha ATHX MECTax, T/e Ha-
HECEHO WX YCJIOBHOe m3o0pakeHue. Ecnm nmeranp
UMeeT Takue OONbIINE pa3Mepbl, YTO MOXKET 3a-
KpBIBaTh CBOE YCIOBHOE H300pakeHHWE, OHAa

1qu6Ho-Harn;mHHe nmocobusi, I'ocaHepromsuar,
1949.
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MOHTHPYETCSI PSIOM C HUM U COCIUHHUTEILHBIC
MPOBOJIAa BBIBOJATCS HAa Oe€lible JMHUU CXEMBI.
MoHTa)KHBIE TPOBOAA, COSAMHSAIONINE JeTanu, Oe-
pyTCs TONMIMHON B 1-2 MM 1 KpemsTcst BAOJIb Oe-
JIBIX JIMHUW NPUHIMOUAIBHON cxeMbl. JKenaTemns-
HO OpaTh MPOBOIA, UMEIONITHE OCITYIO HUITH JKEITYIO
XJIOPBUHUIIOBYIO U3O0JISIIHIO.

3AKOH OMA. B cxeMmy BXOmSIT TpU IMPOBO-
JIOUHBIX CONPOTHBICHUA B 12, 24u 60 om, Kaxmoe
U3 KOTOPHIX MOXKHO BKIIOYATh OTAEIBHO C TIOMO-
mipto mrencenst (pur. 1u 2), MuwniramnepMeTp Ha
500ma, peocrat ¢ conpotuBieaueM 50om ms
PETYJIMPOBAHUS CUIIBI TOKa B LIEMU M BOJBTMETP
co mkanoit Ha 106. K crnenuanbHBIM 3a)KuMam
MPUCOCTMHSACTCSI aKKYMYJSITOp C HalpsDKEHHEM
6 6.

— oyt
PN

106

60 om

12

=
500 ma
R=50 om

- +
26 6

dur. 1. Cxema 4eMOHCTPaLMOHHOIo
wmta “3akoH Oma”.

ConpoTHBIEHUS U3TOTOBISAIOTCA U3 MPOBOJIO-
KM, HAMOTaHHOH Ha IIPSAMOYTOJIbHbIE KYCOUYKH Ka-
KOTO-TH00 HW3O0JSIHOHHOTO MaTepuana. MOoOXHO
BBIpE3aTh TaKKe M3 JIMCTOBOTO TEeTHHAKCA WU
TEKCTOJIUTA 3WUr3aroo0pasHbie (GUTYpHI, HU300pa-
KAroIl[e COIIPOTUBJIEHUS, OOMOTAaTh UX IIPOBOJIO-
KOH, 3aKkpacuTh Oelloi KpacKoil W YKpemuTh Ha
LIUTE.

dur. 2. O6Wwmi BUA 4EMOHCTPALMOHHOIO
wmta “3akoH Oma”.



W3mepurensHbIe TPUOOPEI O€pyTCs] OOBITHOTO
IIUTOBOTO THIA MArHUTOARJIEKTPUYECKOH cHCTe-
Mbl. JKenaTeabHO, YTOOBI OHHM OBLIM OOJIBIIOIO
pa3Mepa. Peoctat MoxeT OBITh JIFOOOTO TUTIA.

CxeMa TO3BOISIET MPOW3BOJWTEL CIIEAYIOIIUC
JIEMOHCTpPAIINH.

YCTaHOBUB PEOCTaTOM IO BOJIBTMETPY HAMPS-
xeHre 6 6 ¥ BKITIOYasi CONPOTUBIICHHSI PA3INIHBIX
BEJIMYMH, MOXHO TI0Ka3aTh, YTO CHJIA TOKA M3Me-
HSIETCS O0PaTHO TMPOIOPIIMOHATBLHO COMPOTUBIIC-
HUt0. VI3MEHSs TOK C TIOMOINBIO0 peocTara Mpu He-
W3MEHHOU BEJIMYMHE CONPOTUBIECHUM, MOXKHO I10-
Ka3aTh, YTO HANPSDKEHUE U3MEHSETCS MPSIMO TPO-
MOPIIMOHATIFHO CHJIE TOKA WM YTO CHJIA TOKa
MPSMO TPOTIOPIIUOHAFHA HAMPSDKEHHIO, a TaKKe,
YTO BEJIMYHMHA CONMPOTUBJICHUS PaBHA OTHOIICHUIO
HaTPSHKCHUS K CHJIE TOKA.

MOCJIEJOBATEJIbHOE  COEAWMHEHUE
COIIPOTHBJIEHUI. Ha mmurte CMOHTHPOBAaHBI
TpH MPOBOJIOYHBIX conpoTusieHus B 4, 8u 12 om
(dur. 3); kaxkmoe M3 HUX MOAKIFOUCHO K IITEI-
cenmbHBIM THe37aM. CONpOTHBICHHUS MOTYT OBITH
COCIUHECHBI MEXIYy CO0OW TOCIeIOBaTEIbHO C
MTOMOIIIBI0 KOPOTKO3aMKHYTBIX IITEIICEIbHBIX BH-
nok. Ha jiocke cCMOHTHPOBaHBI, KPOME TOTO, MHJI-
nuamnepmetp Ha 500 ma u BonmpTMerp Ha 10 6,
CHaOXKEHHBIC JJIMHHBIMH IIHYpaMu, 3aKaH4Hd-
BAIOIIMMHUCS OJMHAPHBIMHU IINTETICEITBHBIMUA BHUJI-
kamu. [IuraHre cXeMbl IPOU3BOAUTCS OT aKKYyMY-
JIATOpa ¢ HAIpsDKEHUEM 6 6.

=664

®ur. 3. Cxema 4EMOHCTPALMOHHOIO LWMTa
“MNocnepoBaTtenbHOE COeANHEHNE
COMpPOTUBNEHUN".

Bxittoyas MUJUTHAMITEPMETP B Pa3IndHbIC yua-
CTKH IICTIH, MOXHO MT0Ka3aTh, YTO TOK B IeNH OY-
JeT Be3ne oauHakoBbld. [logkmrouyast BOJBTMETpP
KO BCEW ILleNM WIM K Pa3IUdHbIM €€ ydacTKam,
MOKHO MPOJEMOHCTPHUPOBATH, YTO MOJHOE Ha-
MpsHKEHUE UCTOYHHUKA TOKA PABHO CyMME TTaJIeHUH
HaNpsOKEHU Ha OTHENbHBIX YYacTKaxX UeNH M
pacrmpenenseTcs MeXIy HUMH MPOMOPLUHUOHAIEHO
BEIIMYMHAM HX COTPOTHUBIICHHH.

MMAPAJUJIEJIBHOE COEJUHEHUE COITPO-
THUBJIEHUI. Dra cxema comepkur B cebe Tpu
npoBoJoYHbIX conpotuBieHus B 20, 40u 120 om
(dur. 4 u 5), BoneT™eTp Ha 10 6, MIIIHAMITEP-
metp Ha 500ma, cHaO)EHHBIC THOKUMU IITHYPAMHU
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C OAMHApHBIMU BHIIKamMH. C TOMOIIBIO JBOMHBIX
KOPOTKO3aMKHYTBIX BHJIOK B CXEMY MOTYT OBITh
BKJIFOUEHBI 3TH TPU COMPOTHUBIICHUS B Pa3INIHBIX
KOMOHHAIIHIX.

- 3 500 ma
120 om
— 40 om — —
) O O O QO O
20 oM —
O O
— -+
> 6 B -
- +

®ur. 4. Cxema 4EMOHCTPALMOHHOIO LWmMTa
“INapannenbHoe coeanHeHne
COMpPOTUBNEHNI".

[Moxaxioyast BOABTMETP K JIIOOOMY COIPOTHB-
JIEHUMIO M K 3aKMMaM MCTOYHHKA TOKA, MOXHO I10-
Ka3aTh, YTO MPHU MAPALICIEHOM COCIUHEHUH CO-
MPOTUBJICHUN HANpPSOKEHUE Ha BCEX Mapajuieib-
HBIX BETBSX OyAeT OJWHAKOBBIM. BKirodas jxe
MUJUTHAMIICPMETP MOOYECPETHO B Pa3INIHBIC BET-
BA U B OONIYIO IICMb, MOKHO TPOJESMOHCTPHPO-
BaTh IepBhIi 3akoH Kupxroda, a Takxke TO, 9TO
0o0Imuii TOK B IEMHU JETUTCS MEXIY BETBIMHU 00-
PaTHO MPONOPIMOHAIEHO WX COMPOTHBIICHUSIM.

lMapannensHoe coeduHeHue conpomusneHul

FER

®ur. 2. O6WUN BUA OEMOHCTPALMOHHOIO
wwuTta “lMapanneneHoe coeguHeHne
COMpPOTUBNEHUN".

MOoKHO TakXe IMOKa3aTh, YTO BKJIIOYEHHE Ma-
paJUIeTbHBIX BETBEH yMeHbIIAeT o0Iee COmpo-
TUBJIGHUE LIENIM U YTO TOK IIPU ITOM yBEIMYUBa-
eTcsl.




1
CKOJIBKO BOJIBT B CETU?

Crpannsiii Bompoc! — MOXeET cKas3aTh 4YHTa-
Tenb. Beem m3BectHO ckoibko: 1206. A eciu To-
BOPUTH COBEPILEHHO TOYHO, TO 127 6.

Tax i 3107

MpE1 ¢ BaMu coOpay BEITIPSIMUTENb IO CaMOM
MPOCTOM cXeMme, OHa Mmoka3ana Ha ¢ur. 1. B cxeme
HeT TpaHc(hopMaTropa, HET HUKAKOTO TOBBIIICHUS
HarnpspkeHus. [103ToMy MBI BIIpaBe OKUJIATh, YTO
HaMpsHKCHHE Ha BBIXOJC BBIIPAMHUTENS, pabo-
Taromero 0e3 Harpy3kd, OyJIeT paBHO HampshKe-
HUIO ceTH, T. €. 1276.

BrinpsimuTens BKIIIOUEH B CETh. bepeM BbICO-
KOOMHBIH BOJIETMETP TOCTOSHHOTO TOKa U TPH-
COCJIMHSIEM €T0 K BBIXOJHBIM 320KUMaM BBITIPSIMU-
tejsi. BonpTMeTp mokasbiBaer ...179g!

Otkyna B3sutuch 3t 1796? Moxet OBITh B ce-
TH TOJNYYUIIOCH ClydaifHOe TepeHanpsHKeHUe.
Benn ObiBaeT WHOTZA, YTO OCBETHTENBHBIC JaM-
MOYKH TOPAT UPE3MEPHO APKO, TOPAT C SIBHBIM I1e-
pekanoM. [lompoOyem I IPOBEPKU OCTOPOIKHO
BKJIFOUUTH B CeTh 127BOJIBTOBYIO DJIEKTPOILIUTKY
(dur. 2).Kak oxa Oymer HaKaIMBaTHCA?

Brmounnn. Hukakux HaMeKOB Ha Tepekal.
ITnuTKa HOPMATBHO CBETUTCS OPAHIKEBO-KPACHBIM
HakanoMm. CyJisl 10 Hakayly TUIMTKH, B CETH HOP-
MaslbHOE HampsbkeHue 127g.

our. 1.

Ho BonbTMeETp, BKIIIOUEHHBIN B CETh, ... HUUETO
He TIoKa3bIBaeT. Ero cTpeika mpomoinkaeT CTOATh
Ha HyJe, BEpHEEC OHAa <JIPOXKHT» OKOJIO HYJs
(dur. 5).

Wrtax MBI Tpow3BeNU TATH TMOMBITOK Pa3JInd-
HBIMH CTIIOCOOaMU OTIPECIUTh HANPSIKEHHUE CETH
M TOJYYHIIM IATh Pa3HBIX pe3yiabTaToB. 179 6,
1276,1146, 57 6 u ... Hynb — Apoxamuii Hyab. U
MBI C TIOJTHBIM TIPaBOM MOXKEM 337aTh cebe CHOBa
TOT K€ BOTPOC, C KOTOPOTO MbI HaYalld, KOTOPBIH
Ka3aJcsl TAKMUM IMPOCTBIM M KOTOPBIA TaK HEOXH-
JTAHHO ¥ CTPAHHO OCJIOKHHIJICS.

CKOJIBKO K€ B KOHIIE KOHIIOB BOJIBT B CETH?!

!B.B. Enrorun, «Paguo», 1947 Ne 1.

our. 2.

OTkyza e B3sUI0OCh TaKOe BHICOKOE HarpsiKe-
HUE Ha BBIXOJIC BBHITIPSIMHUTEIIS ?

[lommpobyem ansi TPOBEPKH H3MEPUTH  €ro
npyruM crocoooM. CobepéM cxeMy MOCTHKA U3
BBIMPSIMHTENEHBIX 3JIEMEHTOB W TPUCOCAHHUM K
HEW Hall BBICOKOOMHBIM BOJIBTMETP, KAK IIOKa3aHO
Ha ¢ur. 3. TmaTensHO TPOBEPHB CXEMY, CHOBA
BKJIIOUaeM e€ B ceThb. [lonmyuyaeM HOBYIO muUDpY ...
114e.

JTO CTaHOBUTCS 3aHUMATEIbHBIM. UTO HU H3-
MepeHue, To —HoBas uugpa. Mcneitaem eme oqHy
cxemy. MBI TOJIBKO YTO TIPOHM3BOAMIA H3MEPCHHE,
HOJIB3YSICh JBYXIOIYNIEpUOHOM cxemon (dur. 3);
cobepéM Temepb OTHOMOIYHNEPUOIAHYIO CXEMY
(dur. 4) BEIPAMITEHHSL.

CobOpanmu, TMPOBEPHWSIA, BKIIOYWIH... 578!
Crpenka BOJIbTMETpPA HE JKEJIACT JIBUTAThCS Jalb-
Iie, HO Hallla KOHTPOJIbHAs TUTUTKA MPOJOJIKAET
HaKaIUBaThC HOPMAJIBbHO; BKIFOUEHHAS IS TIPO-
BEPKH JIaMIIa TOKE TOPUT C OOBIYHOHN SIPKOCTHIO.

Uro >xe Ham ocrtaércs aenarb? [lompoboBathb
pa3Be BKJIIOYUTH HAlll BOJHTMETP TPSMO B CETh.
Ero mkana paccunrana Ha HanpsbkeHue 10 500s,
MO3TOMY €My He cTpaiuHel HU 127 ¢, HU maxe Te
noxo3puteabHbie 179 ¢, KOTOpBIE, MONYYUIUCH Y
Hac MPH IEPBOM U3MEPCHHH.
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our. 4. our. 5.

[MEPEMEHHbBIN TOK. Mai 3HaeM, 4TO B Ha-
e OCBETUTENBHOMN CETH TEUET MEPEMEHHBIN TOK.
Uto K€ MpEeAcTaBlIsIeT COOOM ATOT TEPEMEHHBIN
TOK ¥ IOYE€MY OH TaK Ha3bIBACTCS?



B ceTu mocTostHHOTO TOKa JEHCTBYET BCE Bpe-
Ms OIHO M TO K€ ITOCTOSTHHOE HarpsbkeHue. B ce-
TU TIEPEMEHHOTO TOKa, KaK IOKa3bIBaeT caMo Ha-
3BaHME, HaIpsDKeHUE HemocTosHHo. OHO Hempe-
PBIBHO U3MeEHsieTCsl. B kakoi-TO MOMEHT BpeMEeHU
B CETH HET HUKAKOTO HANpsHKEHHs, HaIpsKeHHE
paBHO HYJIO. B cienyromuii MOMEHT HanpsHKEHUE
MOSIBIIAETCSI, BO3PACTaeT, IOCTUTAEeT KaKOW-TO
HauOOJIbIIEH BEJIMYMHBI, 3aT€M, YMEHBIIAACh, Ta-
JIaeT 110 HyJIsd, CHOBA BO3HUKACT, HO YXK€ C IMPOTH-
BOTIOJIOKHBIM 3HAKOM, OIAThH JOXOJUT IO MaKCH-
MyMa 4 T. 1.

B cooTBeTCTBUU € 3TUM H3MEHSETCA U CHUIIa
TOKa B CETH. B OTHEeNbHBIC MOMEHTHI B CETH HET
TOKa, TTOTOM OH BO3HHKAET, IOCTUTAET MaKCHMY-
Ma, YMEeHbIIIaeTcsl, T0X0oaAuT a0 Hyisl. [locme atoro
TOK CHOBA MOSIBIISIETCA, HO BCIIEACTBUE U3MEHEHUS
MOJIIPHOCTH HATPSDKEHHUS] CETH OH TeUET yXKe B
00paTHOM HaIpPaBICHUH.

OTU U3MEHEHUs BEIMYMHBI HAMPSHKCHUS U TO-
Ka He XaoTU4Hbl. OHU IPOUCXOJIAT MO CTPOTO OIl-
pelleNEHHOMY 3aKOHY. XapaKTep U3MEHEHHUH ToKa
Y HANpsHKEHUS MOXHO H300pa3uTh TpaduvecKu
KPHBO, Ha3bIBaeMo# cunycouoou (pur. 6). Takas
MMEHHO KpHBasl MOSIBIIAECTCS HA dKpaHe dJIEKTPOH-
HO-JTy4eBOU TPyOKH ocIiuuiorpada Ipu UCCISH0-
BaHUU TIEPEMEHHOTO TOKA.

| +u
Um
U1 1
{ t2 t
t1
Uz
Um
L -
- 2 T
-u
dwur. 6.

Ctpowurtcs 3Ta KpuBas Tak.

ITo BepTHKATLHONH OCH OTKJIAJBIBACTCS BENHU-
YMHA HANPSDKCHUS ¢ WIK TOKA i, a 10 TOpU30H-
TanpHO# — Bpems t (pur. 6). Kaxnas touka kpu-
BO Oy/IET COOTBETCTBOBAThH ONMPEACIEHHOMY 3HA-
YCHUIO HANpPSDKEHWS WIH TOKA B JJAHHBIH MOMEHT
BpeMeHH, Hampumep U; win t,. OTH OoTAenbHBIE
3HAYCHUS MEPEMEHHOTO HATPSHKCHUS WM TOKa
Ha3bIBAIOTCS MEHOGEeHHbIMU U 0003HAYAIOTCS CO-
OTBETCTBEHHO U, U, (wmm i1, ip). Hambombimme
(MakcuMalbHbBIC) 3HAYCHHUS HAMPSIKCHUS U TOKa,
KOTOPBIX OHU JOCTHTAIOT JBAXK/bI B TCUCHUE TIOJN-
Horo nepuosa 7' cBOero M3MEHEHUs, Ha3bIBAKOTCS
AMAAUMYOHLIMU WITA MAKCUMATbHBIMY 3HAYCHHUS-
mu. Onn obozHavarotes Uy 1 |,
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MBI BUIMM, YTO HaIPsDKEHHUE U TOK B CETH BCE
BpeMsI MEHSIOT CBOIO BennduHy. [louemy ke MbI
BCE-TaKM BEIpa)kacM HATPSKCHHUE CETU MEPEMCH-
HOTO TOKa ompeAenéHHOW mudpoid, roBops, 4TO
HamnpspKeHue cetd paBHo 127wmu 22067

W nocTosHHBIA TOK, M MEPEMEHHBIN TOK MPO-
M3BOJAT PabOTy, HampuMep, MOTYT HaKaJIMBaTh
HUTh OCBETUTEIHHOW JIAMITBI, CIUPATb 3JIEKTPO-
TUTATKH ¥ T. . MBI MOKEM JIETKO ONpPEeIeNuTh pa-
00Ty, KOTOPYIO TPOU3BOJIUT IOCTOSHHBIA TOK C
HampsbkeHueM, ckaxkeM, 127 ¢. OueBuano, Oyzaer
yIoOHO CpaBHUBATH pabOTy MEPEMEHHOTO TOKa C
paboTOl TOCTOSTHHOTO TOKA. 3HAYCHHS IMOCTOSH-
HOTO HAMNPSDKCHUS W TOKA, KOTOPBIC MPOU3BOJIST
Takylo ke padoty, addekr, melcTBUe, Kak U He-
KOTOpBIC TIEPEMEHHbBIE HANpSOKEHHUs] M TOKH, Ha-
3BIBAIOTCS IPDEKMUSHBIMU WU OeltiCmMEYIouUMU
3HAYEHHSIMH JAHHOTO TIEPEMEHHOTO TOKA.

BenuuuHa aeicTByIOIIEro 3HA4Y€HUs] Hamps-
xeHust U mepeMeHHOro TOKa, KOHEYHO, MEHBIIS
aAMIUTATYTHOTO 3HAYCHHSI, OHA OTIPEACIACTCS Clie-
IYIOIIUM COOTHOIIIEHUEM:

_Un_
U =" 0,71y,

CooTBeTcTBeHHO C 3THUM 3(dexkTuBHOE 3HAUeE-
HUE [IEPEMEHHOT0 TOKa

_dm _
=" 0,71,

W3 3TUX COOTHOLIEHU MBI MOKEM y3HATh, 4e-
My paBHBI aMIUIUTYIHBIC 3HAUCHUS HAIPSHKCHUS
WU TOKA, €CITM HaM U3BECTHBHI UX JEUCTBYIOLIUE
3HadYeHHsA. Hampumep, aMIUIMTyAHOE 3HAYCHUE
HaIPSKECHUS

U, =v2U = 1,4.

Ecnu peilicTByroniee 3HaYeHUE HaAIPSIKEHUS
MEPEMEHHOr0 TOKa paBHO 127 B, ero aMIUTUTYA-
HOE 3Ha4YeHHUE OyAeT paBHO:

Un=141.127 = 178.

OT0 —Ta caMasl BeJIMYMHA, KOTOPYIO MBI IIOJIy-
YUIIM, U3MEpSIsl HAIPsDKEHWE Ha BBIXOJE BBIIPS-
MUTENA B MEPBOM cilydae. Temepp oHa HaM IIO-
HATHa. CriiaXXuBarolMi KOHJEHCATOpP BBIPSIMHU-
Tels B MOMEHTHl aMIUIMTYJHOIO 3HAuY€HMs Ha-
MpSDKEHUSL CETH, €CTECTBEHHO, 3apsbKaeTcss 10
9TOr0 HAMNpPSKEHUS, pa3psauThCS *KE OH HE MO-
KET, TaKk KaK Harpy3Kd Yy BBIIPAMHUTENS HET, a
paspsKaTbCsl Ha CETh KOHJCHCATOp HE MOXKET —
KEHOTPOH BBIPAMUTENS 00JIaaeT OZHOCTOPOH-
HEW MPOBOAUMOCTEIO. VIMEHHO 3TO aMILIUTYAHOE
3HA4YEHUE I10Ka3bIBAET BHICOKOOMHBIN BOJIBTMETP,
KOTOPBIH, MOTpeOsis KpaliHe Malblii TOK, HE yc-
MIE€BAET pa3psAnUTh KOHJEHCATOP 0 HACTYIUICHHA
CJIEAYIOIIEr0 MaKCUMyMa HalpsDKEHUsI.



OOBIYHO MBI UIMEEM IIPEICTaBICHHUE TOILKO O
JIEUCTBYIONIEH BEIMYMHE HANPSKEHUS CETH TIO-
TOMY, 4TO OOJIBITUHCTBO U3MEPUTEIBHBIX MPHOO-
POB TpajyupyeTrcs WM TOKa3blBaeT HWMEHHO 3TO
3HadeHHne. M ecnmm OBl MBI MapajuiebHO IUTHTKE
BKJIIOYIJIM BOJIBTMETP MEPEMEHHOTO TOKa, TO OH
rmokasai o1 1276.

Ho Bo MHOTHX ciTydasix HENb3s 3a0bIBaTh U 00
aMIDTUTYTHOM €ro 3HavueHnd. Hampumep, KoHICH-
caTop, BKIIOYEHHBIN B CETh INEPEMEHHOIO TOKa,
MEPUOAMYECKU UCTIHITBIBACT HATIPSKEHUS, PABHBIC
aMIDTUTYIHBIM 3HadeHUSAM. [loaToMy MBI HE MoO-
JKEM BKJIFOUHTH B CETh C HampshkeHueM 127 6 koH-
JICHCATOp, pPACCUMTAHHBIM Ha HauWOOJbIIee Ha-
npspkenue B 150 6. AMILIUTYAHBIC 3HAYCHHUS Ha-
MPSDKEHUS B 9TOM ceT OyayT mocturath 1796, u
KOHJICHCATOpP, KOHEYHO, OyJIeT MPOOUT.

ITouemy ke B Haimeil TpeTbeit poserke (pur. 3)
okazanoch He 179 m me 127 6, a Tonbko 114 6?
Uto 3T0 3a TpeThe 3HAYCHHUE HATIPSIKCHHUS ?

JTO0 3HaUCHHUE HA3BIBACTCS CPEOHUM.

CpenHee 3HaYeHWE IEPEMEHHOTO TOKa €CTh
3HAYEHHE HEKOTOPOTrO MOCTOSHHOT'O TOKA, PaBHO-
IIEHHOTO JTaHHOMY NEPEMEHHOMY TOKY, HO HE IO
MIPOM3BOAMMON paboTe, a MO KOJUYECTBY DIICK-
TPHUUECTBA, TPOXOAIIETO Yepe3 IMOTEePeIHoe ce-
yeHWe TmpoBojaa. JIns HaxXOXKACHHUS BEIHMYUHBI
CPEIHEr0 3HAYCHUS TOKa MBI MOXXEM IMOCTPOUTH
MIPSIMOYTOJTEHUK, PAaBHOBEITUKHAN TUIOMIAIH, OYep-
YyeHHOU cuHycouaoi. OCHOBaHUE €ro paBHO MO-
JYTIEPUOY, a BBICOTA MPEICTaBIsIeT cO00M Belu-
YUHY CPEIHETr0 3HAYCHHSI TOKA. ITO UILTIOCTPUPY-
et ¢wur. 7.

i +i
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Jeyxnoaynepuoonoe | \ ,
sunpamienve [
bHp. e / OOHO}’ZOJIyI’IE]\JLIOOHOQII
; suInpsIALIeHE
-i \\~’// . BLAPAMI HL\I‘ //
dur. 7. dur. 8.

CpenHee 3HaueHHWE TOKA WM HANPSHKEHUS
MOXKHO BBIYUCIIUThH, MCXOJ U3 BEIUYHMH aMIUIH-
TYIHOTO WJIU JICHCTBYIOIIETO 3HAYCHUS.

CpenHee 3HaueHHE HANPSHKEHUS, KOTOPOE MBI
0003HaunM Ucp, AN OOHOTO TMONIYTIEPHOA CHHY-
COMJIATEHOTO MIEPEMEHHOTO TOKa PaBHO!

U, =0,64J,wm U, = 0,9.
Orcrona cienmyet, 4To
Un=15U,unU =11,

B mokazanHol Ha (ur. 3 cxeMe BBIPSMIISIOT-
cs1 00a ToNTyneproa rmepeMeHHoro Toka. OTKIIo-
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HEHHE CTPEJKH MAarHUTOAIEKTPHYECKOTO prudopa
MPOTIOPIIMOHANBEHO CPETHEMY 3HAUCHHIO TOKA WITH
HanpspkeHusi. [1o TonbKo YToO MpUBEAEHHBIM (hop-
MyJiaM HETPYJTHO TMOJICYMTATh, YTO CpEIHEe 3Ha-
YeHue HanpsokeHus Oynet pasHo 114s6.

MOXHO CHpPOCHUTh. MOYEMY Ke B HAIlIEM Iep-
BOM CiIydae BOJIETMETp mokazan 1796? 31o 00sb-
SICHSIETCSI TOJILKO TEM, YTO y BBIIPSIMHUTEINS, U30-
Opaxénnoro Ha ¢ur. 1, Ha BBIXOJC UMEETCS KOH-
JICHCATOP, KOTOPBIN 3apspKaeTcs A0 aMIUIATYTHO-
ro 3Ha4eHHs, a B cxeme (pur. 3 KOHJeHCaTopa HEeT.

Cxema ¢ur. 4 orauvaercs OT cxeMmbl Qur. 3
TEM, YTO B HEH BBIMPSIMIISCTCSA OJMH TOIYIIEPHO
(¢ur. 8), a e asa. [TosTOMy B UTOTE Yepe3 MpH-
0Op TPOXOJUT BJBOE MEHBINUI TOK, YeM TIpH
JIBYXIIOTYTIEPUOTHOM BBINIPSIMIICHUH, U €r0 TMOKa-
3aHHUE MOJYYaeTCs BIBOC MCHBIIIMM, PaBHBIM 57 6.

Ecam, makower, Ham mpuOOp, MOCTPOSHHBIH
JUIST U3MEPEHUsI TTOCTOSIHHOTO TOKA, BKITIOYHTH B
ceTh nmepeMeHHoro Toka (dur. 5), To OH HUYEro He
MOoKakeT. B 3TOM ciryyae ero crpenka JOJDKHA B
TaKT ¢ U3MCHEHUSIMH HAIPAaBJICHUS TIEPEMEHHOTO
TOKa OTKJIOHSITHCS TO B OJIHY, TO B IPYTYIO CTOPO-
Hy, HO OHa HE yCIIEBaeT CIIENaTh 3TOTO, TaK Kak
u3MmeHenus: mpoucxomar 100 pa3 B cekyHOy
(50 mepromoB), u (aKTHYECKH CTpENKa TOJIBKO
JIPOXKHT, KOJIEOISACH OKOJIO HYJIA.

Kak e Hy»HO OTBETHTh Ha TOT BOIPOC, KOTO-
pBIi CTOWT B 3aroJIOBKE CTaThU: CKOJBKO BOJBT B
ceTu?

B cetun mepeMeHHOT0 TOKa HET ONPEACIEHHOTO
HanpspKeHUs:, OHO BCE BpeMsl u3MeHsiercs. B oT-
JIeNTbHBIE MOMEHTHI B 3TOW CETH BOOOIIE HET HU-
KaKoro HampsbkeHus. Eciu MpUKOCHYThCS K MPO-
BOJIaM CETH, TO «ymapuT» Hampspkenne 1796 (am-
TUTITY /1), €CIIM BKJIFOUHUTH MAsUIbHUK, TO OH OyAeT
HArpeBaThCs TaK, KAk OH HArpeBaeTCs B CETH MMO-
CTOSIHHOTO TOKa C HampsbkeHueM 127 ¢ (meiict-
ByIOIllee 3HAUeHHE) U T. 1. [109TOMy Ha HaIl BO-
MPOC HENb3sl OTBETUTH TOJBKO OJTHON (PO, 6e3
OTIpEICIICHHS.

YT100BI OBITH TOYHBIM, MBI JOJDKHBI CKa3aTh.
neicTBylolee HampsbkeHue cet 127 6. MoxkeM
CKa3aTh WHaye. aMIUIUTYJHOC 3HAYCHUE ©€ Ha-
npspkeHus 1796. 1o OyneT 0HO U TO K€, HO TaK
Kak paboTa TOKa ONpeneNseTcsl ero JeHCTBYIO-
MM 3HAYEHUEM, TO TPUOOPHI HANO PACCUHTHI-
BaTh Ha 127 6 u Tpanchopmarop npuéMHHUKA, TH-
TAIONIETOCs OT 3TOH CETH, TOXKE JOJDKEH OBITh
BKJIFOUEH Ha 127 6.

Bce ykazaHHBIE COOTHONICHHS Pa3IHUYHBIX
3HAYCHUI HaNpsHKeHHs OYAyT NEHCTBUTENHHBI W
JUISL CeTH TEPEMEHHOT0 TOKa C JIFOOBIM JIPYTUM
HanpspkeHueMm. Hampumep, aMIUIMTYIHOE 3HAYe-
Hue HanpspkeHuss B 220B0JBTOBOW ceTH OyAeT
310s.



JIeUCTBYIOIIMI MaKeT

onl
“Pe3oHaHC HaNPSHKEHU

Haznauenne sToro makera 3aKitodaeTcs B Je-
MOHCTpaIiu: 1) siBJIeHHs pe30HAHCA HATIPSUKCHUH;
2) sBNcHUH, HAOMIOJAEMBIX TIPU PACCTPOMKE TSN
LC B 00e cTOpoHBI OT pe3oHaHca; 3) OIHOTO U3
METOJIOB TOCTHKEHHSI PE30HAHCA.

Breurnuii Buj MakeTa rpencTaBieH Ha ¢ur. 1.

Ha nemoHCTpanuoHHON MaHEeNIn CMOHTHPOBA-
HBI. KaTyIlIKa WHIYKTUBHOCTH, TPX KOHJIEHCATOpPA
C MepeKIIYaTeIeM M JIaMIoyka (HHIMKATOp TO-
Ka), COCTaBJISIONINE MOCIEIOBATCIBHYIO IICTb.
BriHeceHHBIE U3 [eTanell aKTUBHOE COIPOTHBIIEC-
HHUE MpoBoAa Ry, M aKTHBHOE CONPOTUBIICHHE, K-
BHUBAJICHTHOE MOTEPSIM B JUANIEKTpUKaxX, R, 00o-
3HAaUYeHBl cxemaTthdecku. K 3axxumaM HCTOYHHKA
noakitoueH BobT™MeTp Vi Ha 1408, K KaTyIIKEe U
KOHJICHCATOPY — JIBa OJIMHAKOBBIX BOJIBTMETpa V>
u Vs Ha 600s.

OOmue (GhopMyJibl BBITOJHEHBI, KaK M CXEMa,
TEMHOKOPUYHEBOH KpacKkou, (popMyibl, OTHOCS-
IIUecs TOJIBKO K YCIOBUIO PE30HAHCA, — KPACHOM.
@®a30Bbl€ COOTHOILICHHSI B MHIYKTUBHOM U EMKO-
CTHOM y4YacTKaX IIeTIH IOSICHEHBI ABYMS I[BETHBI-
mu rpaduxamu. [IpoBona konrypa LC oboznaue-

1 B.K. JlabytuH, Harmsinusle mocobust mo paamo-
TexHuKe, ['ocanepromsnar, 1949.

HBl JIMHUSAMH CTaHAZapTHOW TONIIMHEL (7 M),
MIPOBOJIA BOJIETMETPOB — TOHKUMH (3 Mm).

KPATKHUE METOIMYECKUE YKA3AHN .
[Ipu ucronk30BaHUU MaKeTa Ha 3aHATHUSAX HYXKHO
HUMETh B BUJLY CJICIYIOIIEE:

1. YyacTku menu ¢ WHIYKTUBHOCTHIO M EMKO-
CThIO, K KOTOPBIM TOAKIFOUYEHBI BOJBTMETPHI,
MPEICTABIISIIOTCS KaK YMCTO peakTUBHBIC. Bee ak-
THUBHBIC MTOTEPH 0003HAYCHBI SKBUBAJICHTHBIM I10-
CJIeIOBATEIBHBIM COMPOTHBICHUEM R, mMmeromum
BEIUYMHY, 3HAYUTCIILHO MCHBINYI) PEaKTHBHBIX
COCTABJISIOIIMX COMPOTHUBICHUS IEIH, YTO HO3BO-
JIIET TPU JEMOHCTPAIUU Pa0OTHI CXEMBbI MPEHEO-
peYb €ro HaJM4YWeM B TOJOXKEHUsIX Xc > X u
Xc < XL. O1oT mpuéM o0JIeTdaeT yCBOCHHE TIPOUC-
XOOAIINX B CXEME SIBIEHMH M MaTEMaTHYECKOE
000CHOBaHUE HX.

2. JIeMOHCTpUpPYST HACTPOHKY IEMd CMEHOMH
KOHJICHCATOPOB, HEOOXOAMMO MOSICHUTH, YTO 3TO
OJIMH U3 TPEX BO3MOXKHBIX CIIOCOOOB JOCTHXKCHUS
pe3oHaHca, ubo ycinoBue Xc = X, MOXKET ObITh BHI-
MOJIHEHO TPU TOMOIIU MU3MEHEHHS X, T. €. U3Me-
HEHUEM WHAYKTUBHOCTH TPU TOCTOSTHHOM KOHJIC-
HCAaTope WM U3MEHEeHHEM « = 2zf, T. €. 4acTOThI
MATAIOIIET0 UCTOYHHKA TIPH TTOCTOSTHHEBIX L 1 C.

3. BriepBbie MakeT IeMOHCTPHUPYETCS MPHU HU3Y-
YCHWHU SIBJICHUS pE30HaHCa HampspkeHuil. B manb-
HEHIIeM, TPU M3YYCHUU Pa3IHYHBIX PaHOCXEM,
OH HCIIOJIB3YETCS Ul MOSCHEHHs pabOThI MOCIe-
JIOBAaTEIbHBIX KOJIEOATEILHBIX KOHTYPOB.

PE3SOHAHC HAMPSAXEHNI %

Koeoa wacmoma s. 0. ¢. pasna cobcmeennoll uacmome KOHmMypd,

COCMABTEHHO20 U3 BKTIOUEHHBIX NOCTEO08AMETLHO EMKOCU

U UHOYKINUBHOCINU, HACTYNAE PESOHAHC HANPAICEHUIL.

On xapaxmepusyemcest SHAUUMeTbHuIM 803PACIAHUEM MOKA
UL 6 KOHMYPE U HANPANCEHULI HA undyzm7uem3cn7u u éxrocmu,

a maKdice PAgeHCmMBOM IMUX HANPANCEHUL.
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@ur. 1. BHewHun Bnag gencraytollero makeTa “Pe3oHaHC HanpsikeHuin”.



MMPUHIUITMATIBHASA CXEMA MAKETA.
Ora cxema (ur. 2) MOBTOPSAET CXEMY, MPENCTaB-
JICHHYIO Ha JIEMOHCTpanMoHHON manenu. Comnpo-
TuBNeHHEe R B Hell oOecrneunBaeT HOPMAILHYIO
CHITY TOKa, IIPOXOJISIIETo Yepe3 JIaMItouKy J1.

CBOPKA MAKETA. Pe3onanc HamnpsoKeHUN
MOXKET OBITh MOJIYYEH MPH UCTIOIH30BAHHH B Ka-
YecTBE MHAYKTHBHOCTH JIPOCCEIsi HU3KOM YacTo-
THI /{p mumib ¢ OONbIUM KO3 PuImeHToM camo-
WHAYKIMA U MaJbIM aKTUBHBIM CONPOTHBICHHEM
obmotku (10 200 om). CeueHue ero cepacuHHKa
JIOKHO GBITH He MeHee 5—6ca’.

Bwmecro nmpoccenst MOXKHO HCIIONB30BATh IEp-
BUYHBIC OOMOTKHM HCIPABHBIX BBIXOJHBIX TpaHC-
dbopmatopos. Jlerue Bcero momodpath 3Ty AETATb
HETIOCPEICTBEHHO B paboueii cxeme Makera, co0-
paHHOU TpeIBAPUTEIIHHO HA CTOJIE.
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Qur. 1. MpuHUMnNmnansHasa cxema
OencTByloLLero MakeTa
“Pe3oHaHC HanpsKeHnn”.

[Ipumenss B KadecTBe BOIBTMETPOB Vo m V3
npubopsl Tuna OH na 6006, ynaércs moay4uTh
pe3onancHble HanpspkeHust 10 5006 (mpu Hamps-
»KeHnu nuraromei cetn B 110-127s).

EmkocTh pe3onancHoro konjpescaropa C, Ge-
pérca B 1-2,5ux¢. KonneHncatop momkeH OBITH
paccuntaH Ha paboyee HAINpSHKCHHE HE HIKE
7506. Kongencatopsr C; (12 mkg) u Cs (0,1uxg)
MOTYT OBITh B3SITHI ¢ HU3KUM PabOYMM HampsKe-
auem (200-300s). Ha meMOHCTpalnOHHON TaHe-
JU YKPEIUIIOTCS TPH JEKOPATHBHBIX KOHICHCA-
TOpa PasInYHbIX Pa3MepoB, a paboune KOHACHCa-
tophl Cy, C,, C3 moMeIarTcs BHyTPYU CTOMKH.

BrIBOIBI Jpocceliss Heo0X0IUMO XOPOIIO U30-
JIUPOBATh. ITO JIENACTCS C LENbIO MPEIOTBpaIIe-
HUSI BOBMOXXHOCTH CITy4aifHOTO MPUKOCHOBCHHUS K
BBICOKOMY HATPSKEHUIO.

Jlamnouka JI paccuutana Ha 2,56 u 0,07a.
Benmnuuna mryaTHpYIONEro conporuBicHus R Oe-
pétcst ot 5 1o 50 0m B 3aBHCUMOCTH OT CHJIBI TOKA
MIpU PE30HAHCE.

MoMeHT pe3oHaHca ONpe/eNseTCsS PABEHCTBOM
HaTpsHKEHUH Ha Jipoccerie U KOH/IEHCaTope.

Jlureparypa
Knueu

A. Jl. barpakoB, OeMeHTapHas JJICKTPOTEXHHUKA
i paauonrobuteneir (MaccoBas paanoOubIHOTEKA),
Tocanepromsnar, 1950.

[MomynsipHbIA y4eOHUK I PaIMOKPYKKOB M pa-
quontoourenei.  ConepkuUT  OOJIBIIOE  KOJIMYECTBO
NIPUMEPOB U 33/1a4.

U. T1. XKepeOroB, DieMeHTapHAsT JJICKTPOTCXHHKA,
Cas3pusnar, 1952.

W3noxXeHbl OCHOBHBIE CBEICHHS M3 AIIEKTPOTEXHH-
KM TIOCTOSIHHOTO M TIEPEMEHHOTO TOKa, HEOOXOIUMBIe
HAYMHAIOIIEMY PaIHOIIO0ONUTEITIO.

M. B. Ky3HernoB, DnekTpoTexauka, Tpyape3epBus-
nart, 1951.

VYuebHoe nmocoOue Aisi peMEeCICHHBIX YUHIIMIL CBSI-
3u. ConepkuT 00JIBbIIOE KOJMYECTBO KOHTPOJIBHBIX BO-
IIPOCOB U CBBILIE CTa 3a/1ay.

I'. 1. babar, DnekrpudectBo pabdoraer, ['ocanepro-
n3gar, 1950.

ITonynsipHo m3NararoTcs BaKHEWIIME BOIIPOCHI CO-
BPEMEHHOW AIIEKTPOTEXHUKH, OCHOBBI ITOCTPOCHUS
ANEKTPOTEXHUUECKUX CXEM, CBOWCTBA 3JICKTPOTEXHHU-
YECKHX MAaTEPHAIOB, OCHOBBI H3MEPHUTEIEHON TEXHUKH,
paboTa >IEKTPUYECKUX CTaHIMHA, OCHOBBI CBS3H IO
MIPOBOJIAaM | 0€3 TIPOBOJIOB.

VuebHo-Harasguele  mocobusi (MaccoBasi paano-
oubnuoteka), I'ocaneprousmar, 1949. Onucanus 3Kc-
noHaroB /-ii Bcecolo3HoW pajnOBBICTaBKH — paziivy-
HBIX HATJISIIHBIX MMOCOOUH [UIS IEMOHCTPAI[UN HA 3aHs-
THUSIX 110 KypCY 3JICKTPOPaANOTEXHUKH.

B. K. Jlabytun, Harmsgasie mocoOust o paguoTex-
nuke (MaccoBas pagunodubaroreka), I'ocoHeprousar,
1949.

OnmcaHusl OPUTHHATBHBIX JEHCTBYIOIINX MaKETOB,
HATJSITHO OOBSICHSIONINX BAYKHEUIIIHME SIBICHUS B DJICK-
TPO- U PaJHOTEXHHKE.

3. U. AnupoBuy, Onexrpuueckuii Tok (HayuHo-
nonyJssipHas 6ubauoreka), locrexusaar, 1950.

B. W. l'anonos, Onextponsl (Hay4uno-momysasipHast
6ubnuoreka), locrexuzmar, 1949.

A. . Kuraifropoackuii 1 B. A. Me3exnues, AToM u
MoJekyina, ['ockynsTrpocserusaar, 1952.
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I'JTABA TPETBSI
PAJIMOTIEPEJIAUA U PAJIUOIIPUEM

X

1
PanguoBosHbI 1 KOte0aHus

Uro Takoe paaroBOJIHBI? BpockTe Ha IIaIKyIo
BOJISIHYIO TIOBEPXHOCTh KaMCHb, M Ha HEH MOSIBSAT-
Csl BOJHBI, KPyTaMH PacXO/SIIUECs BO BCE CTOPO-
HBI. DTO — BOJSHBIE BOJIHBI, OHU CO3AIOTCS B BO-
Jie ¥ B HEH JKe pacipOCTPaHsIOTCS.

3BYKOBBIE BOJIHBI B OTKPBITOM IMPOCTPAHCTBE
CO3/1al0TCS B BO3/AyXE U B HEM )K€ PaclpoCTpaHsi-
IOTCSI: YJAIUTE BO3IyX, U 3BYKH HUCUC3HYT.

W3 yero xe co3gaHsl U B 4EM pacmpocTpaHsi-
FOTCSL PaIUOBOJIHBI ?

B HEeKOoTOphIX KHUTAaX NAaETCs TaKOE MOSICHEHHE
10 HUHTEPECYIOIIEMY Hac BOIIPOCY:

PanuoBonHBI — 3TO <«pacHpOoCTPaHSIONIUECS B
MIPOCTPAHCTBE IEPEMEHHBIE DIIEKTPOMAarHUTHBIC
TIOJIST».

[Tommpobyem Bocmonb30BaThCs 3TOH (HOpMyIH-
POBKO B Ka4eCTBE MCXOTHOW B HAIIMX OOBSICHE-
HUSX MIPUPOIBI PaJHOBOIH.

[lo3BONETE HAMOMHHUTH BaM W3 MIKOJIBHBIX
YPOKOB TIO (pH3HKE, 4TO BOKPYT BCSKOTO MPOBOI-
HUKa C DJIEKTPUYECKHM TOKOM CYIIIECTBYET Mar-
HUTHOE TI0JIE, & BOKPYT TeJa C JIEKTPUUCCKUM 3a-
pAIOM — 3rIeKTpuueckoe mnonue. [axe, eciu BbI 3a-
OBLTH 3TO, TO, BEPOSITHO, 3aMeYalIH, 9TO IpeOEHKA
WM pacuécka, KOTOPOU BBI TOJBKO YTO MPUBEIU B
MOPSIZIOK BAIT BOJIOCHI, CTPEMHUTCS TPUTSHYTH K
cebe N€rkve mpeaMeThl, BpPOAe KYCOUYKOB Ialu-
poCHOM Oymaru, MEpPCTUHOK | Tp. ITa Ke camast
rpeO&HKa 70 HUCTONB30BaHMs €€ 10 MPSMOMY Ha-
3HAYeHHIO HE 00J1afana CBOMCTBAMH MPUTSATHBATH
MTOCTOPOHHHE MTPEIMETHI.

OOBsCHEHUE TPOCTOE. OT TPEHUS O BOJOCHI
rpe6¢HKa MpHoOpena ISKTPUYSCKUN 3apsfl, OT-
Yero BOKPYT TpeOEHKH BO3HMKIIO JJIEKTPUUYECKOE
rosie. OHO-TO W ACHCTBYET Ha JIETKWE MPEAMETHI,
MIPUTATUBAS UX.

! C. A. baxanos, Yrto Taxkoe panuonokanus, Boen-
n3gar. 1948.
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50

X

[Tomem BoOOIIE HAa3BIBAIOT MAaTEPUATBHYIO
cpeny, B KOTOpOi OOHapyXHBaeTCs JACHCTBUE Ka-
Kux-mu6o cwi. Hanpumep, B mosie 3eMHOTO TSITO-
TEHUSI O0HAPYKUBAETCS TIPUTSHDKEHUE K 3eMITE.

MarepuanbHasi cpelia, B Ipeliesiax KOTopoi
CKa3bIBACTCS NECUCTBHUE JJCKTPUUYECKUX CHII, Ha-
3BIBAETCS dJEKTprUecKuM mojeM. CuiibHee 3apsin
—u noJie cuibHee. Her 3apsaa — HeT nos.

VY Hac B pyKe MEIHBII MPOBOJ, MO KOTOPOMY
Te4€T TOK, a Ha CTOJe OOBIYHBIN Kommac. CTpenka
KOMIIaca OPUEHTUPYET Bac B MPOCTPAHCTBE, yKa-
3bIBasl CEBED.

[MogHecuTe K KOMMAacy 3TOT MPOBOI, PAacIoio-
JKHUTE €r0 BJIOJb CTPEJIKHA M CTPEIKA OTKIOHUTCS B
cTopoHy (¢wur. 1). YBenudbre TOK — CTpEIKa OTKIIO-
HUTCS emié OoibIie. YMEHBIINTE TOK, — OTKIIOHCHHE
CTpENIKH YMEHBIINUTCS. BBIKIIOUNTE TOK, — CTpENKa
OMSITh YKaXKET CEBep. 3HAYMT, HE CaMbIi IPOBOJ
BIMSICT HA CTPENKY KOMMaca, a TOK, MPOTEKAOIIHI
O HEMYy.

dur. 1. Tok, naywmmn no nposoay,
OTKIMOHSAET CTPENKy komnaca.

OOBsCHEHHE MPOCTOE: TOK CO3MaET BOKPYT MpO-
BOJa MarHUTHOE IOJIE W ATO ToJie NEHCTBYET Ha
CTpEeJIKy KoMmIaca.

MarepuanibHasi cpefia BOKPYT MarHuTa WM Mpo-
BOJIHUKA C TOKOM, TIJie OOHApYXHBAeTCs JCHCTBUE
MarHUTHBIX CWJI, HAa3bIBAETCS MATHUTHBIM IIOJIEM.
CunbHee TOK — CUJIbHEE MarautHoe none. Het Toka
— HET IOJIA.

Ecnm snexTpudeckuii TOK NMEPUOANYECKH, Yepe3
paBHBIC MPOMEXKYTKH BPEMEHH, MEHSET HE TOJBKO
CBOIO BEIIMYMHY, HO ¥ HalpaBJCHHUE, TO TAKOW TOK
Ha3bIBaeTCs nepeMeHHbIM. [lepeMeHHbIN TOK co3/a-
€T ¥ mepeMeHHOe MarHUTHOE TI0JIC.



To ke camMoe MOYKHO CKa3aTh U O MEPEeMEHHOM
JJIEKTPUYECKOM rojie. Ecii BhI3BaBIIMIA ero 3apsj
MEPHOUYECKA MEHSET HE TOJIbKO CBOK BEJIMYHHY,
HO U TOJIIPHOCTB, TO TAKOE I0JIe Ha3bIBAaCTCs Mepe-
MEHHBIM JJICKTPUYECKUM TOJIEM.

IepeMeHHOE AIIEKTPUYECKOE U TIEPEMEHHOE Mar-
HUTHOE TIOJIi HEOTHEIMMbI JApPYr oT apyra. Ecim
BO3HHUKJIO TIEPEMEHHOE JIEKTPHYECKOe I0JIe, TO OHO
BCerya co3iaér BOKPYr ce0sl NmepeMeHHOe MarHHT-
HOe TMoJjie, ¥, HAaoOOpOT, MEepPEeMEHHOe MAarHUTHOE
nojie 00s3aTeNBFHO CO3JAacT MEPEMEHHOE JJIEKTPH-
YeCcKoe MoJIe.

ONeKTpOMarHuTHBIE BOJIHBI, T. €. B3aMMOCBS-
3aHHBIE TEPEMEHHbIE JJEKTPUYECKOEe M MarHuT-
HOE TOJs, PAcTpOCTPAHAIOTCA B BO3AyXE WIHM B
0€3BO3IYIIHOM MIPOCTPAHCTBE, a TAK)KE M BO MHO-
TUX JIPYTHX BEIIECTBaX CO CKOPOCTHIO CBETA, PaB-
noit 300 00Qkm/cex.

OJIEKTPUUYECKASA WCKPA. [octato4Ho
r/1e-mi00 MPOCKOYHTH AIIEKTPUUECKOI HCKpe, Kak
ceiuac ke BOKPYr He€ BO3HHMKHYT PaJMOBOJIHBI.
Bbl ciywaiiHO 3aMKHyNIH TPOBOAa — KOPOTKas
BCIIBIIIIKA, ¥ B TPOCTPAHCTBO BBIOPOIIEH ITOTOK
paauoBoaH. HCKpAT METKU BIEKTPOABUTATENS,
paboTaeT 3JIeKTPOCBapOUHBIN arperar, UCKpUT 1Iy-
ra TpamBas WIH POJUK Tpoiuieiidyca, paboraer
ABTOMOOMIILHBIT MOTOpP C CHCTEMOU JJICKTpHdUe-
CKOTO 3)KMT'aHUsl — 0€3pa3IyHO: BCE 3TO HABOI-
HSIET IPOCTPAHCTBO PaJHOBOJIHAMH.

NmMeHHO u3-3a 3TUX BOJH OT UCKPOBBIX pa3psi-
TIOB, OyIb TO pa3psasl aTMOCHEPHOTO DICKTPHYIC-
CTBa WJIM K€ UCKPEHME DIIEKTPOYCTAHOBOK, INPO-
HCXOIST BCE T€ TPECKH, KOTOPBIE BbI, BEPOSTHO,
HE OJWH pa3 MPOKIMHANH, CIyIIas MHTEPECHYIO
paauonepenauy.

ToNbKO yHATUBIIMCH C PATUONIPUEMHUKOM KY-
na-nubo majexo 3a TOpoJ, TA€ HET MOMeX paano-
npuéMy OT TpPamBacB, 3JICKTPUUYCCKUX ITUPTOB,
SIIEKTPOMETUIIMHCKUX KaOMHETOB W TOJOOHBIX
YCTPOMCTB, MOXHO BECTH NMPUEM B OTHOCUTEIb-
HOM <QIIEKTPUUYECKON TUIIIMHE.

Bot mouemy npuémHBIE PagHOLECHTPHI BBIHO-
CATCS U3 TOPOJIOB B YEAMHEHHBIE MECTA.

Ho u 31ech He Bcerga MOXXKHO YKPBITBCS OT
nmoMex. ['MraHTCKuil MCKpOBOM pa3psf], KaKUM SIB-
JAeTCsl MOJIHUS, CO3AAaéT HACTOJBKO CHIIBHBIN
yparaH paguOBOJH, 9TO B TPO3y W3 TPOMKOT'OBO-
pUTENs BBIPHIBAETCS OTTYIIUTENbHAS <«@pTUILIe-
puiickas KaHOHaJa».

PanuoBONHBI OT MOJHHHM CHTHAJIM3HPYIOT O
MpuOIIKEeHUN TPo3bl. [lepBBIM UelnoOBEKOM, Cy-
MEBIITUM NMPUHUMATH PaIMOCUTHAIIBI MOJIHUAH, OBLI
pycckuil yu€HBIH, H300peTaTens paano AJek-
caaap CrenmanoBud IlomoB. OnuH W3 CBOWX TIPH-
0OpOB, Ha3BaHHBI MM «TPO300TMETYUKOM», OH
WCTIONB30BAN AJsl TOTO, YTOOBI CIEANTH 3a Aané-
KHUMH TPO3aMH W TPEACKa3bIBaTh WX MPUOIHIKe-
HUE.

51

Jlroau B3sIM y OpUPOJIBI €€ PELENT «U3rOTOB-
JICHUS» PATUOBOJIH.

Bce mnepBbie paguonepenaTUMKu  CO3/AaBalIU
MOIIIHBIEC MIOTOKH CHJTBHO TpeIIanmx Uckp. Paano-
BOJIHBI, TIOPOXJaeMble WCKpaMH, MEPEHOCHIN B
MIPOCTPAHCTBO PA3IUIHBIC COOOIICHUS O3 BCIKHUX
COCIUHUTEIIHLHBIX TPOBOJIOB. DTH TIEPBHIC PaUO-
CTaHIIMY TaK ¥ HA3BIBAINCH — <CTAHIIUU HCKPOBO-
ro tenerpada». M3BecTHo, uTo paamorenerpadu-
CThl MOIIIHOM MOCKOBCKOW HCKPOBOM paJnOCTaH-
muu (Ha XOJBIHKE), WIS Ha JEKYPCTBO, CIé Ku-
JIOMEeTpa 3a MOATOpa-ABa 10 3[aHHA, HA CIyX, IO
TPECKY MCKP — ITHX MAaJICHBKUX MOJIHUH, MOTIH
YUTaTh MEepeaBaeMble 3HAKaMU TelerpagHon a3-
OYKH COOOIIICHNS.

HazBanne «paanocTaHnys» MOSBUIOCH 3HAYH-
TENBHO MO3XKeE.

CoBpeMeHHasi PagUOTEXHHWKA TIOYTH IOJHO-
CTBIO OTKa3aJlaCh OT BeChMa HECOBEPILEHHBIX HC-
KpOBBIX cTaHIMHA. Ho mydok uckp o cux mop oc-
TaéTcs B SMOJIEME Ha ITOTOHAX CBSI3UCTOB.

KAK CO3JAIOTCSA PAAMOBOJIHBI. Ham
NPEACTOUT O3HAKOMUTHCA C TEM, KaK CO3Jar0TCS
PaJAMOBOIIHEI COBPEMEHHBIMU PaJUOTICPEIAFOIIH-
MU CTaHIIHSMHU.

KpaTtkoe ompenenenne CyITHOCTH CO3JaHUS
PaJAMOBOIIH TaKOBO:

Ilposoonux ¢ nepemenHbIM MOKOM BbICOKOU
uacmomsl NPU HEKOMOPLIX YCIOBUAX CNOCOOEH U3-
ayuams 6 OKpydcaioujee npoCmMpancmeo paouo-
BOJIHbI.

OT0 ompereneHUe CTAaHET MOHATHBIM, KOTa
OyZeT pacKphIT BHYTPEHHHHA CMBICI KaXKIOTO CJIO0-
Ba. «lIpoBOHUK» —HO KakoW, BCAKUH nu? Jlanb-
e Mbl YBUJAMM, YTO HET, AAJIEKO HE BCAKMM. «lle-
PEMEHHBII TOK BBICOKOM Y4aCTOTBI» — KaK 3TO IO-
HUMaTh? UTO 3HAYMT. «IIPU HEKOTOPHIX YCIOBH-
sax?» [Ipu kakux umMeHHO? d3My4yaTh» —KaK?

Hauném ¢ BBIICHEHUS, UTO TaKOE MEePEeMEHHBIN
TOK.

3HAKOMSICh C 3JICKTPOMArHUTHBIM ITOJIEM, MBI
MONTyYMJIA KPaTKyI0 CIpPaBKy O TOM, 4YTO Tepe-
MEHHBIM HAa3bIBAE€TCA TOK, TEPHUOJUYECKH Me-
HSIONUI HE TONBKO CBOIO BEIWYHMHY, HO U Ha-
npasnenue. Crnexyer emi€ pa3 MOAYEPKHYTH, YTO
CIIOBO «I€PEMEHHBII» OTHOCUTCS HNMEHHO K Ha-
npaBiieHuto. Kak Obl HM MEHSJI CBOIO BEIMYUHY
ANIEKTPUYECKHI TOK, €ro HeNb3s Ha3BaTh Iepe-
MEHHBIM, €CITH OH HEe MEHSET HallpaBlIeHUs.

[TepeMeHHBII TOK TEYET MHOMEPEMEHHO TO B
OJHY CTOpPOHY, TO B 00paTHYIO, KaKk Obl IOBTOPSIS
KoJeOaTebHbIe TBMKCHHS KadeJel Ui 9acoBOTO
MasTHUKa. Hemapom cylllecTByeT TEXHUYECKUM
TEPMUH <QJICKTPHUYCCKUE KOJICOAHUSD.

UEMY YVUUT MAATHUK. K koHily MasiTHU-
Ka 4acoB Sl MPUKPEIUISIIO JIETKOE NEPBIILIKO WIH
BOJIOCOK, CMOUCHHBIN XUAKOM KpacKou, 3aTeM



TOJIKAI0 MAasATHUK W TIOJHONIY K NEPBIMIKY JINCTOK
Oymaru. [1€primmko HaAYHET BEIYEPUMBATEL HA JIUCT-
KE MPSAMYIO JTUHHUIO — Clie/] KojeOaHui MasTHUKA,
yeM OoJibllie pa3Maxy MasTHHKA, TeM Ooiblie e
JUTAHA.

Tenepp s HauHy paBHOMEPHO TMEPEIBUTATH
JIUCTOK OyMaru B HAINPaBJICHUH, MTEPIICHIUKYIISP-
HOM K TUIOCKOCTH KoJyiebaHuit MasTHuKa. [Ipodep-
YuBaeMast JJMHHASA PACTAHETCs, Pa3BEpPHETCS B BOJI-
HOOOpa3ubIil rpaduk (pur. 2). Konebanus mast-
HUKa 3aperruCTPUPOBAHBl — MONYYHICS Tpaduk
KoJeOaHWil, WM, KaKk €ro Ha3bIBAIOT, OCIHJLIO-
rpaMMa.

OcuunnorpaMma CBUIETENBCTBYET O TOM, YTO
pa3Maxuw MasTHHKa OBICTPO YMEHBIIAINCH, WU
BCKOpE MAasiTHUK OCTaHOBWJICS. TpeHue B TOUKe
Mo/IBeca MasiTHUKA U B TOYKE KacaHUsl TEPBHIIIKA C
Oymaroi, a TakKe CONMpPOTHBIIEHHE BO3IyXa CHe-
nmamu cBo€ memo. KomeGanwst OBICTPO 3aTyXIIH.
[epen Bamu rpaduk 3aTyxarmux KojaeOaHui.

g
dur. 2. 3aTyxarowwme konebaHns MasTHMKA.

Wnyro kaptuHy npencrapnser rpaduk, Noka-
3aHHBIN Ha ur. 3. Cuia TSHKECTH TUPB MIPEooIe-
Baja JIEHCTBHE Ha MAsSTHHK BCEX TOPMO3SIIUX
ycunuid. [To3ToMy MasTHHK OTILIEJIKUBAN yaap 3a
yAapoM, HE yMeHbIIas pa3MaxoB. MoxHO ObLTIO
OBl LIEJBIH JIEHb BBITSITUBAThH U3-TIOJ[ TAKOTO MasiT-
HUKa OyMaXHYIO JICHTY, ¥ BCE BpEMs BBIUCPUHBA-
jmack OBl Ha HEW BoJIHOOOpa3Has KpHBas HE3aTy-
XaroIIUX KoJIeOaHUH.

VY Bcskoit mpodeccun CBOW SA3BIK. DJIEKTPUK
WIH PaJUCT HE CKAXKET «pa3Max» TaM, TJIe pedb
ua€r o KojeOaHWSAX! HE pa3Max, a aMIUIUTYAA.
VYBaxkas mnpodeccHOoHaNbHBIE TPUBBIYKH, MBI
JOJDKHBI CKa3aTh TaK: y 3aTyXamoIIuX KoJieOaHWH
aMIUTUTY6I yOBIBAIOT, Y HE3aTyXaIOIMX — OCTa-
FOTCS HEU3MEHHBIMU.

KOJIEBATEJIBHBIA KOHTVYP. He Tomsko
MasTHUK WM Ka4eld, HO U IIEKTPUYECKUH TOK
MOXKHO 3aCTaBUTh COBEpIIATh 3aTYXArOIIUC WIIH
He3aTyxarolye KojaeOaHus.
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JJ1 3TOTO CITYy’KUT OYE€Hb MPOCTOE DIEKTPUIE-
CKOE€ YCTPOWCTBO — KOJICOATEIIbHBIN KOHTYp. ITO
CBOCTO poja <«AJCKTpUUECKUU MasTHUK». Ho B
OTIMYME OT KoJicOaHWii OOBIYHOTO MasTHUKA
JNEKTpUYECKre KoilebaHus B KOHTYpE COBepIla-
FOTCSI HeBepOsATHO ObIcTpo. Ha kaxmoe xoebanme
3aTpaurBaeTCsl HUYTOXKHO Mallas JOJSl CEKYHIIbI,
MO3TOMY YHCIIO KONeOaHWH B CEKYHAY OYEHb Be-
JIUKO.

KonebarenpbHbplii KOHTYpP COCTOMT BCEro H3
JIByX OCHOBHBIX YaCTEW: KaTyIIKH WHAYKTUBHOCTH
" KoHjaeHcartopa. Karymka mpeacraBmsier coboit
HEKOTOPOE YHCJIO BHTKOB MEIHOW MPOBOJIOKH, a
KOH/IeHCcaTop (caMblif MPOCTOM) — IBE METaJTHYe-
CKHE€ IUIACTUHKH, pa3AeiEHHBIE CIIOEM JIUDIIEK-
TpHKA.

Yem Oouplile IIOMIAAL INIACTHH U YeM OJIMIKE
OHH PaCIOJIOKEHBI OJIHA K IPYroH, TeM MpH Mpo-
YMX PABHBIX YCIOBHSAX OOJBINEH 3JICKTPHUCCKON
éMKoCcTRIO OOmamaer koHmeHcatop (¢ur. 4). Ha

dur. 4. Yem 6onblie nnowaab NnacTuH
KOHOeHcaTopa n Yem 6rmxke oHM ogHa
K Apyron, Tem 6onbLue EMKOCTb.

BEIIMYMHY EMKOCTH BIIMSICT U BEIIECTBO JIUDIICK-
Tpuka. KoHneHcatop ¢ Oymaroii B kKadecTBe Iu-
AJIEKTPUKA <«BOHUTACT» B ceOs B JIBa pa3a OobIie
AIIEKTPUYECTBA, YEM TaKOW ke KOHIEHCATOP, HO C
BO3IyXoM BMecTo Oymaru. CIfOasTHOW KOHJICHCA-
TOp «CrycTHi» Obl B ceOe («KOHIEHCcATop» Io-
PYCCKH 03HAa4aeT <«CTYCTHTENb») B IIECTh pa3



OOJNBITINI 3apsiy], YeM TaKOH e BO3IYIIHBIN KOH-
JeHCaTop.

Ecnu mpucoeawHUTH KOHIBI KAaTYIIKH K IUTa-
CTMHAM KOHJICHCATOpa, MOJIYYUTCS KojeOaTelb-
uelii KoHTYp (dur. 5). Ho Tako#t «MEPTBBI» KOH-
Typ HUYEM He nHTepeceH. UToObl B KOHType BO3-
HUKIU 3JICKTPUYECKUE KojieOaHus, ero HyXHO
«OYKHBHUTDH.

@ur. 5. KonebaTenbHbI KOHTYP COCTOUT
13 KoHgeHcatopa C, KaTywkun L
N CoeaMHUTENbHbBIX NPOBOOOB.

MasTHUK MBI OTBOJUM BOOK Wi JaéM eMmy
TOJTYOK, U OH HAYMHAET MEPHO PACKaYMBAThCS U3
CTOpPOHBI B cTopoHy. Kone6aTenpHBIH KOHTYP TO-
KE MOXHO «IOATONKHYTH». K HeMy HeoOxoammo
MOJIBECTH HEKOTOPOE KOJIUYECTBO CKTPHUCCKOM
DHEPTHUH, YTOOBI AJIEKTPOHBI MPHUILIA B KoyeOa-
TeJIpbHOE ABIKEeHHE. J[J1s 3TOro KOoHAeHcaTop clie-
JyeT 3apsiuTh OT KaKOTO-TMOO MCTOYHHKA TOKa
(pur. 64a), a 3aTeM MOIKITIOYUTH K HEMY KATYIIKY
WHIYKTUBHOCTH. DJEKTpUIecKoe Hampspkenue U
Ha TUTACTHHAX KOHJCHCATOpa W COOOIIUT 3JICK-
TPOHAM TOT JJICKTPUUYCCKUIA «TOTIOK>», KOTOPBIi
HEOoOXOAMM I BO30YXACHHS KOJIcOaHWA B KOH-
Type. KoHaeHcarop craHeTr paspsKaThCs uepes

KaTYILIKY, ¥ B I NOTEYET TOK ((ur. 60).
MazHumHoe rone
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4 4
dur. 6. I'Ionyqume nepemMeHHOro Toka B KOHTYype.

C mosBIEHHEM TOKa CKaXeTCs TOPMO3sIiiee
BIUSHUE KaTYIIKH — €€ MHIYKTHBHOCTH, KOTOpas
3aBHCHT OT YHCJIa BUTKOB, Pa3MepoB M (GOpPMBI Ka-
Tymku. VHAYKTHUBHOCTH — 3TO AJIEKTpUYECKas
nHepuysa. OHa IPOTHBOACHCTBYET BCAKOMY H3MeE-
HEHUIO TOKa, MOJOOHO TOMY Kak HHEpIUS Teia
MPENSTCTBYET U3MEHEHHUIO €r0 CKOpocTu. Bemen-
CTBUE MPOTUBOJCHUCTBUS KATYUIKH SJICKTPUUCCKOMN
WHEPUUU TOK OyJeT HapacTaTh MOCTENEHHO W
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JIOCTUTHET HaWOOJNbIIIeH BEIHMIUHHI |, KaK pa3 B
TOT MOMEHT, KOTJla KOH/IEHCATOP TMOJHOCTHIO H3-
pacxomyeT CBOM JJIEKTPHUYSCKUH 3apsif, T.e. pas-
PAAUTCS.

Tenepsp, ka3zanock ObI, TOK JOJDKEH HCYE3HYTh.
Ha camom >xe pgeme Omaromapsi 2JIEKTPHUIECKOM
WHEPIIMU OH HE MPEKPATUTCA U OyIeT MPOTEKaTh B
Ty K€ CTOPOHY 3a CU€T dHEPruH, KOTopas cocpe-
JOoTOYMIach B KaTymike. Ho TOk cTaHeT mocTeneH-
HO yObIBaTh. Pa3pspkeHHBIN KOHIEHCATOp OyAeT
TENeph 3apsHKaThCsl B OOpAaTHOM HAIPABIICHUH:
IJTaCTHHA, UMEBIIAs TOJOXKHUTEIBHBIN 3apsm, Oy-
JIET 3apsKaThCs OTPUIIATEIBHO, a TUIACTHHA, UME-
BIIIasi OTPHULIATENBHBIN 3apsij1, — TOJIOKUTENBHO.

Korna sHeprusi moimHOCTBIO COCPEIOTOUHTCS B
KOHZIEHCATOpe, TOK B KOHTYpe NpeKpaTHTCA
(¢ur. 66), HO mpoIIECC HA ITOM HE OCTAHOBUTCS.
3apsauBIIAIACS KOHACHCATOP OMSATh HAYHET pas-
psKaThesa: B KOHType MOTEYET TOK, HO yXe B 00-
patHom HampasineHun (ur. 62). OH Bo3pacTaer
JI0 MaKCUMAaJILbHOW BEJTMYMHBI, a 3aTEM CHOBA yIia-
JET 110 HYJIS. B 3TOT MOMEHT 3aBEPIIMUTCS MOJHBIN
UK U3MCHEHUS TOKa B KOHTYpE, T. €. 3aKOHYHT-
csl OHO AJNeKTpuueckoe kosiebanue (dur. 60).
[Tocne aToro BCce M3MEHEHHS TOKA CTaHYT ITOBTO-
pATHCS, MOMOOHO TOMY Kak TOBTOPSIOTCS TIepe-
MEIICHHUS MasTHHKA. B KOHType BO3HUKHYT 3JICK-
TPUYCCKHE KOJICOAHMS.

Konebanus B KOHType, MpoUCcXoAAIIHe 0e3 Ka-
KOTO-JIN0O BJIUSHUSL CO CTOPOHBI, YPE3BBIYANHO
KPaTKOBPEMEHHBI. JTO OOBSACHSICTCS TEM, YTO
JNEKTPUIECKHI TOK HarpeBaeT MPOBOJa KATYIIKH.
DHeprusi MIEKTPUUECKUX KOJeOaHwWi IpeBparia-
€TCs B TEIUIO, KOTOpoe paccenBaercs. [lotepu 3tn
HEM30€KHBI, TTO3TOMY KOJicOaHMS B KOHType OBI-
CTPO 3aTyxaloT. AMIUINTyJa WX CTaHOBUTCS BCE
MEHBIIIC U MCHBIIIE, U HAKOHEII, KOJIeOaHUs MpaK-
TUYECKU TpekpamaroTcs. OHU UIATCA OYCHb Ma-
JYIO JTOIEO CEKYHIBI.

3aryxammumMu KoJaeOaHUsIMH TOJIb30BaINCh B
MepBbIe TOJBI Pa3BUTHS paguoTexHuku. Ho Te-
repb OHU HE MPUMEHSIOTCS. YK€ MHOTO JIET Ha3a/
pa3paboTaHbl CHOCOOBI TIONYYCHHS HE3aTyXalo-
IUX KojeOaHWi, Ha MPUMEHEHUH KOTOPHIX U OC-
HOBBIBA€TCSl COBpEMEHHas paauoTexHuKa. Hesa-
TyXaromue KoJieOaHus — 3TO KOJIeOaHUs C HEoC-
nabeBaroIne CHIION. AMILTUTYa UX HE MEHSCTCS.

JJis TOTO YTOOBI MOTYYNTh HE3aTyXAIOIHe KO-
nebaHus, HY)KHO 0c000€ YCTPOWCTBO, KOTOPOE
«moI0packIBacT» KOJIeOaTEIILHOMY KOHTYpPY BCE
HOBBIC M HOBBIC MOPIIMU SHEpruu. B yacax poib
3TOTO YCTPOWCTBA BBITIONHSAET THPS WIH MPYXKUHA.
Kak sTo memaercsa B xonebaTenbHOM KOHTYpPE, MBI
y3HaeMm gaibiie (cM. cTp. 58).

IMEPUOJ N YACTOTA. B 3ganuu Mcaaku-
eBcKoro cobopa B JleHmWHTpaze MOM KYIIOJIOM
MOJBEIICH JJIMHHBIA MAasTHUK, CIyXallud is



JI0Ka3aTeNbCTBA BPAIIECHUS 3€MIIM BOKPYT CBOEH
ocu. Jlimua masitauka 98 v. Ha onHo momHOE KO-
nebaHue, T. €. Ha ABI)KCHUE MasTHHUKA OT OTBECA B
OJIHy CTOPOHY, TEPEXO0J B MPOTHBOIIOJIOKHYIO
CTOPOHY ¥ BO3BpAIleHHE K OTBECY, 3aTPa4nBaeTCs
20cex. MasATHHK JK€ YacCOB-XOIMKOB B TEUCHHUE
CEeKyHIIBI yCHeeT caenaTh nBa koseOanus. Cro-
BOM, YeM JJIMHHEE MAasTHUK, TEM MEJJIEHHEE CO-
BEpITIaCT OH KOJeOaHws, TeM OOJIbIIE TIEPHOJ] €T0
KoJeOaHui.

[leproaoM Ha3bIBaeTCS BPeMsl OHOTO TIOTHOTO
KoJIeOaHws.

OT necsaTKOB CEKyHJ A0 NECATBHIX IOJIeH ce-
KYHJIbI — TAKOBBI MTPE/ICIIbI (IMAna3oH) U3MEHEHUIH
MepPUOA0B KoJIeOaHNH MasSTHUKOB.

Konebanus B 3MeKTPUUECKOM KOHTYpPE MOTYT
COBEpIIATHCSA TOXKE C PA3HBIMHU IEPUOJAMH, HO
IUaTia3oH WX ropasmo Oosee mmpokuii. Hukakoit
MasiTHUK HE CMOXET B OJIHY CEKyH/IY COBEPIIHTH
HECKOJIBKO TBICSY KOJIeOaHWH, TOorga Kak Jyis
ANEKTPUIECKOTO TOKA TaKHE KOJICOAHUS CUUTAIOT-
CSl MEIIJICHHBIMH.

[epuoa armeKTpUUECKUX KOJICOaHMIA OTIPEIeIIs-
€TCS TeM, HACKOJIKO OBICTPO KOHJICHCATOP MOXKET
3apsHKaThCAd W pas3psHKAThes, a KaTyllKa — YIpaB-
JISATHCSI CO CBOMM MarHUTHBIM TIOJIEM.

Uucno konebaHmii B CEKYHIY Ha3bIBaCTCS yac-
TOTOH KoJeOaHuii. EnuHuIa N3MEpPEeHHs YacTOTHI
Has3bIBaeTcst «repi». OauH repil (COKpaIieHHO
12y) — 9TO OAHO MOJHOE KOJCOaHHE B CEKYHIY,
T. €. OJIMH TIEPUOJT B CEKYH]TY.

YacToTa 2JIeKTpHUIeCKUX KojieOaHui B KOHTYpE
oTpesiensieTcss BeIMYWHAMH WHAYKTHBHOCTH Ka-
Tymku U EMKOCTH KOHJeHcaropa. Uem Ooublie
WHAYKTHBHOCTH, TEM CHIJIbHEE CKaXKeTcs e€ Top-
MO3SIIIee ACWCTBHE Ha N3MEHEHUH YJIEKTPHIECKO-
ro TOKa B KOHTYpPE U TeM MeJUIeHHee OymyT co-
BeplIaThcs kojeOanus. Takke BIUACT HA YACTOTY
koyebanmii 1 EMKOCTh. C yBenmueHHEM EMKOCTH
KOHJICHCATOpa BO3pacTaeT BpeMsi, HEOOXOIUMOe
JUTSL €T0 3apsja U paspsaa. 3HAYMT, IEPUOJ] KOJe-
Oanuit OyIeT MPOMOJDKUTEIRHEE, a YHUCIIO KoJieha-
HUM B CEKYH]ly MEHbIIIE.

CrnenoBaTellbHO, W3MEHSS WHAYKTUBHOCTH U
€MKOCTh KOHTYpa, MOXXHO MEHATH YacTOTy IpO-
HACXOIAIINX B HEM DJICKTPUYCCKUX KOJICOAHUH,
MOI0OHO TOMY Kak CKpHWIIay, IepeMeniasi maibIlbl
Mo TPU(Y CKPUIIKUA W YIUTHHSS WU yKOpaduBas
CTPYHBI, U3MEHSET TOH, T. €. MEHSET YacTOTy 3BY-
KOBBIX KOJICOQHHIA.

B pagmoTexHuke TPUXOIUTCS MMETH JACIO C
ANEKTPUIECKUMH KOJeOaHUsIMH, YaCTOTa KOTOPBIX
JOCTUTAeT MHOTHX THICSY M MHUIMOHOB TepIl.
OnepupoBaTh BCSKHW pa3 ¢ TaKUMH OOJBIIAMHU
YHUCIIaMU TaK)Ke HEYyJIOOHO, KaKk HEeyJIO0OHO BBIpa-
’)KaTh MyTh OT MOCKBHI J10 JICHUHTpasia B MUJUIH-
METpax WM BEC MOKJIAXKH TPY30BOTO aBTOMOOMIIS

B rpammax. OOIIEPHHATO IOJIB30BATLCSA OoJiee
KPYIHBIMH ~ KPaTHBIMH ~ €AMHUIAMHU. KHJIOTEPII
(key) — ThICSTYa TepI U Merarepll (meey) — MUIUTH-
OH Tep1l.

Wznyuenne paarioBOIH CTAHOBUTCS TPaKTHYeE-
CK{ BO3MOJKHBIM JIUIIIb B TOM CITy4Yae, €CJIM YacTo-
Ta KoJIeOaHUH HEe HUKE HECKOJBKHX JECATKOB ThI-
csia repil. Bot mouemy Tt M3MydeHUsT paHOBOITH
HY’K€H HE TPOCTO TEPEMEHHBIN TOK, a TIepeMeH-
HBIN TOK BBICOKOM YaCTOTHI.

[Tpu momomm KoneOaTeNbHOrO KOHTYPa MOX-
HO TIOJYYHTb DJIEKTPUYECKHE KOJeOaHUs MPaKTH-
YeCKH JII000H 4acTOThl — OT J0JIeH repua A0 MHO-
THX COTEH W Thicsd Merarepu. s sToro Hamo
TOJIBKO TOI00paTh COOTBETCTBYIOIINE EMKOCTH H
WHAYKTUBHOCTH KOJEOATEIFHOTO KOHTYpA.

OTKPBLITBI  KOJIEBATEJIbHBIA KOH-
TYP. He cnenyer mymarb, 4TO JOCTATOYHO CO3-
JIaTh B KOJeOaTeNIbHOM KOHTYpE BBICOKOYACTOT-
HBbIE KoJieOaHHs AJIsl TOTO, YTOOBI OH CTall M3Iy-
4aTh B OKpY’Karollee MPOCTPAHCTBO PallOBOJIHBI.
BoT TyT-TO M mpHXOIUTCS BCIOMHUTH «HEKOTO-
pBI€ YCIOBHSI», 0 KOTOPBIX MBI B CBOE BpeMsI JIUIIIb
YHOMSIHYIIH.

O¢ddexT u3nydeHUs paaMOBOJIH TEM OIILYTH-
TeJbHee, YeM OOIbIlee MPOCTPAHCTBO OXBATHIBA-
eTcs DIIEKTPUYECKUM M MarHUTHBIM TIOJISIMH KOH-
Typa. KoHnencatop xe mo pasmMepaMm o4eHb HEBe-
JIUK, W TIOJIE €r0 XOTS M CHIIbHOE, HO O4YeHb CO0-
panHoe, cxkatoe. OHO 3aHMMaeT HeOOJBIION 00b-
&M mpoctpancTBa. To ke ciemyeT ckasarh M O
MarHMTHOM TIOJie. OHO COOpaHoO, C)KaTo BOKPYT
BHUTKOB KaTyIIKU.

Takoli KoneOaTeNbHBIM KOHTYp, Y KOTOPOTO
€MKOCTh M WHAYKTUBHOCTb COCPEIOTOYEHBI,
BCJIEICTBHE YEro TOJISI OrpPaHNYEHBI HEOOJIBIINM
00BbEMOM, Ha3BIBACTCS 3aMKHYTHIM KOJeOaTelb-
HBIM KOHTYpoM. [IpuMeHsist ero B KadecTBe H3Iy-
qaTensi PaguoBONH, MOKHO OXXKHIATh HE OOJbIIE
ycrexa, 4eM OT MOMBITKH HarpeTh OOJNBIIYIO KOM-
HaTy pacKaJ€HHbIM J00esa TBO3AEM.

Htak, 9T00BI yeuauTh 3G (PEeKT H3IydeHHs pa-
JTMOBOJIH, HAZ0 YBEIIMYUTH Pa3Mephl dJIEKTpoMar-
HUTHOTO IOJISI.

Cpa3y e HalpamnBaeTcsl pelleHne pasBu-
raTh IUTACTUHBI KOHJEHCATOpa, W TOTAa B JJIEK-
TpHUYecKoe ToJsie OyAyT BKIIOYATHCS BCE HOBBIC U
HOBBIE yacTW IpocTpaHcTBa. Ho mpu pasnBuke-
HUU TUTACTUH yMEHbIaeTcsa EMKOCTh KOHJEHCATO-
pa. Koutyp HauHET co3gaBaTh KoneOaHUS WHON
gacToThl. ECTh BBIXOZ: OJHOBpPEMEHHO C pa3iBH-
YKEHHEM IIJIaCTHH YBEJIMYUBATh UX Pa3Mephl, U TO-
raa éMKOCTh KOHJIEHCATOpa OCTAHETCS HEeM3MEH-
HOM.

Ha ¢wur. 7 mokazaHo, kKak NMOCTENEHHOE pa3-
IBIDKCHHWE TUIACTHH TNPUBOIUT K CO3JIAHUIO OT-
KPBITOrO K0J1€6aTeIbHOIO KOHTYpa. EMKOCTh y



Hero oOpa3oBaHa ABYMs OONBIIMMH TUIACTHHAMH,
YJAJEHHBIMUA OJIHA OT APYroll Ha 3HAYUTEIHHOE
paccrosiue. ONBIT MOKa3all, YTO BMECTO CILIOII-
HOW TUIACTHHEI JIy4Ille MPUMEHSTH JIBE JUTMHHBIC
MPOBOJIOKH, TaK KaK OHHU CO3/al0T KOHJEHCATOP
BIIOJIHE TOCTATOYHOU EMKOCTH.
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dur. 7. Pasgeuras nnactuHbl KOHAEHcaTopa,
Nony4Ynm OTKPbITbINA KonebaTenbHbIN KOHTYP.

Jist GonbLIeTo 0XBaTa MPOCTPAHCTBA ANEKTPHU-
YEeCKUM MOJIEM OJIHY TPOBOJIOKY HA MauTaxX TOA-
HUMAIOT BBICOKO BBEPX, a IPYTyIO PacrojaraioT y
camoii 3emnu. Ecin mo tTakoMy OTKpeITOMY KoJie-
0aTtenpHOMY KOHTYpPY HA4HET MPOTEKaTh TOK BBI-
COKOW YacTOThI, W3Iy4YeHHE PaJHOBOIH obectie-
YEHO.

Korga A. C. IlonioB Hadan IpUMEHSTH Paguo-
BOJIHBI JUIA TIeNiel CBsi3u Oe3 TPOBOJIOB, TO OH Ha-
€N HeOOXOAUMBIM YBEIUYHUTh Pa3MepPhl OTKPHI-
TOro KosebarenbHoro KoHtypa. OfHy MPOBOJIOKY
OH TIOJTHSUT HA BBICOKOW MadTe BBEPX, a APYTYIO
3applT B 3€MJIIO. 3eMJISl — JOCTATOYHO XOPOIIHA
MPOBOJHMK U MO CBOEMY JCHCTBHIO BIIOJIHE 3aMe-
HAET OJHY M3 IUIACTHH KOHJEHCATOpa. EMKOCTH
OTKPBITOTO KOJebaTeIrHOro KOHTypa Oblia obpa-
30BaHa MOJHATOW BBEPX IMPOBOJIOKOM M 3eMIEM,
pa3nenéHHBIMU clloeM Bo3ayxa. llpoBox, momHs-
THIA KBEpXY, MOJY4YWJ Ha3BaHUE <«aHTeHHa». B
MEPEBOJIE HA PYCCKUM A3BIK C TPEUECcKOro 3TO
CIIOBO O3HAayaeT YCHKH HACEKOMOro. JTO Ha3Ba-
HUE 1aHO OBIJIO MO BHEITHEMY CXOJICTBY.

UecTs M300peTeHUsT TIEPBOM B MHUPE aHTCHHBI
npuHagexuT A. C. Ilonosy.

MBI yxe 3HaeM, 9TO HE MOTYT pas[eNbHO Cy-
IIECTBOBATh MEPEMEHHbIE MarHUTHOE W JIIEKTPH-
geckoe noist. [losToMy mpu HUPKYIMpPOBaHUH B
OTKPBITOM KOJIEOATEIIEHOM KOHTYpPE TOKOB BBICO-
KOW YacTOThl B OKPYXAroIlleM IpPOCTPaHCTBE Oy-
JIeT BO3HUKATh 3JICKTPOMArHUTHOE TOJIE.

Cuna wimum, ITydiie ckas3arh, HANpsHKEHHOCTh
aToro o Oyner TeM OoJblie, 9eM CHIbHEE BbI-
3BaBIIMK €r0 TOK, YeM OOJIbIle aMIIUTYAa KoJje-
Oanuii Toka B KoHType. KonebarenbHelii TOK ¢ He-
OOJIBITION AMIUIUTYIONH CO37aCT BOKPYT AHTEHHBI
DJIIEKTPOMArHUTHOE TIOJIC HEOOJBITION HAMPSIKEH-
HoctH. Haobopot, TOK ¢ OOMNbIION aMIUIUTYAON
CO3/1aCT CHJIBHOE JJIEKTPOMAarHuTHoe mojue. Yem
OoJpITie HANPSDKEHHOCTH TI0JISL, TeM Ha Oojee ma-
JIEKOE PACCTOSIHAE OHO CITOCOOHO JIEHCTBOBATS.

N3JIYUEHUE PA/IMOBOJIH. M#I BILIOTHYIO
MOJIOIIIIIM €/1Ba JIM HE K CAMOMY CIJIOKHOMY SIBJIE-
HHUIO, C KOTOPBIM MUMEET ACNO PaTUOTEeXHHUKA, — K
BO3HMKHOBCHHUIO M3Iy4YEHUS paauoBOoiH. Hawm
HY)KHO <3aCTaBHTH» IEpPEMEIIaThCs MEepPEeMEHHOe
JJNIEKTPOMArHUTHOE TOJIe aHTeHHBI. Onupasck Ha
(hopMyITMPOBKY, MPUBEACHHYIO B HAa4yaJle CTaThbH,
MBI MOYKEM TIOCTaBUTh 3HAK PABEHCTBA MEXIY IIe-
pPEMEIAIONUMHUCS AIIEKTPOMATHUTHBIMHA TIOJISIMHU
U paguoBoiHaMu. OcTaéTcs MOSCHUTD, B CUITY Ka-
KHUX MPUYHH 3JIEKTPOMArHUTHOE TOJIE «TIOKHUIaeT>»
AHTEHHY W «OTHPABISETCS» B CaMOCTOSTEIHHOE
MyTelIeCTBUE.

DJIEKTPOMArHUTHOE TOJIE AaHTEHHBI «IBIIIUT C
4acTOTON BBI3BABIIEro ero Toka. Ciexys 3a BceMu
W3MEHEHUSIMH TOKa B aHTCHHE, T0JIe KaK ObI BTS-
TUBACTCS B aHTEHHY, KOTJa TOK B HEW yMEHbIIa-
eTcsl 0 HyNs, W Kak OBl paciyxaeT, KOorja TOK
JOCTUTAET MaKCUMAIIbHOTO 3HAYEHHUS.

Tox B anTeHHe He XAET. CUéT uAET HA MUKPO-
CEKYHIbl. DJIEKTPOMArHUTHOE TOJE TOJDKHO IO-
CIeBaTh BCJIEA 32 TOKOM <«BTATHBATHCI» M <«pac-
myxatb». TeM y4JacTKaM 3JIEKTPOMAarHUTHOIO IMO-
7, KOTOpbIE HAaXOASTCS y CaMOH TOBEPXHOCTHU
MPOBO/Ia aHTEHHBI, HE TTOTPedyeTcs MHOTO BpeMe-
HU Ha TO, 94TOOBI OBICTPO «BCOCATHCS» 0OpaTHO B
AHTCHHY TpPH BTSATUBAHUU», T. €. B MOMCHTHI
npekpainieHus B Heit Toka. Ho yuacTkam, Haxos-
mUMcsl Ha Tiepudepur OrpOMHOTO 3IIEKTpOMAr-
HUTHOTO MOJs, NPUAETCS MOCHEeMNUTh. MOXeT 1o-
JIy4UTHCS, — B JACUCTBUTENBHOCTU TaK U MOJIy4Ya-
eTCsI, — YTO MepU(epUiiHbIC YUACTKHU IMOJIS eI HE
YCHEIOT «BTSHYTHCS» B aHTEHHY, KaK HaBCTpedy
UM Ha4yHET JBUTAThCS, «PacIyxas», HOBOE TOJE.
OHO HE MPOMYCTUT K aHTEHHE OCTaTKU YK€ «BTA-
myrtoro» mois (dur. 8).
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®ur. 8. AHTEHHA M3rny4YaeT pagnoBOSHbI,
TONYKaMM OTTOHSIS UX OT cebsl.



«Bamno3masmiee» 1moje Oyaer oTOpOIIeHO aH-
TeHHOW. C Ka)XIbIM «B3I0XOM» 3JIEKTPOMArHUT-
HOTO TIOJIsI aHTEHHA OYJIET TOTYKaMHU OTOPAChIBATh
B MPOCTPAHCTBO «OMO3/aBIIYHO» €ro 4acTh. Ot-
TeCHss APYr Apyra B CTOPOHBI, OTOPOIICHHEIE
YacTH AJIEKTPOMArHUTHOTO TOJIA OYAYT BBIHYX-
JICHBI OTXOJIUTh BCE HalbIlIe OT AHTCHHBI, MEpe-
MeIIasich B MPOCTPAHCTBE.

Tak mpoucxoauT M3ITy4eHNEe PaJUOBOIH.

Bynp anexTpomarHuTHOe Toje Ooyiee «aKKy-
paTHBIM», yCIIeBall OHO CBOCBPEMEHHO «BTSHYTh-
Cs» B aHTEHHY, — HUKAaKOTO HM3Iy4eHHs He TOy-
YUIIOCh OBI. Y 3aMKHYTOTO KOJ€OATeIIbHOTO KOH-
Typa mnoje oueHb HeOombioe. [loutn BcE oHO yc-
MeBaeT aKKypaTHO CIIEZIOBAaTh 32 BCEMH HM3MEHE-
HUSAMHU TOKa. He IpoucXoauT MOYTH HUKAKUX 3a-
no3aanuii! Ho 3aTo mpakTuvecku He MoaydaeTcs
W3ITyYeHHsI PaJIHOBOIH.

JIUIMHA BOJIHBI. CkopocTh, ¢ KaKOi BOJHBI
YBEJIMYUBAIOT PACCTOSTHUE MEXKy COOON M aHTEH-
Hoit, HaMm yxke m3BectHa: 300 00Ckm B cexyHmy.
Takyro OrpoMHYIO CKOpPOCTh KaK HENb3sl Jydlle
XapaKTepu3yeT CIOBO «u3nydeHue». He cnydaitHo
BCE OTpaciii TEXHHUKH, UCIOJB3YIOIIHE «IepeMe-
HIAFOIINECs JIEKTPOMArHUTHBIE TTOJIS», TIOTYYMIIN
MIPUCTABKY <«PaIH0O». PaTUOCBA3b, PAIHOIEIICHTa-
1Usl, paJroHaBUTaNus, pagronokanus u mp. Cio-
BO <«Pa¥0» TPOUCXOIUT OT JIATUHCKOTO CIIOBa
«pasinyc», 03HAYAIOMIETO «Tyd».

C KaxJIbIM HOBBIM KOJICOAHHEM 3JICKTPUIECKO-
ro TOKa B aHTCHHE B MPOCTPAHCTBO H3Iy4acTCs
ouepenHas BojHA. CKOJBKO KOJICOAHWH TOKa,
CTOJBKO BOJH. HO CKONBKO OBl BONH HH HM3IIydYa-
JIOCh, CKOPOCTh MX PAaCIPOCTPAHCHUS CTPOTO I0-
cTosHHA. Yepe3 CeKkyHIy Iocje Hadaiga H3Iyde-
HUSl «TOJIOBa» TMEPBON BOJIHBI OKAXKETCS Ha pac-
crossanu 300 000km oT anTeHHBI. Bee octanbHble
BOJIHBI 3aliMyT MPOMEKYTOYHOE MOJIOKEHUE MEXK-
Jy «TOJIOBHOW» BOJIHOM W aHTEHHOH paJuOCTaH-
nuu. Ha nmomro KakIoi BOJHBI TPHAETCS TEM
MEHBIIIEEC PACCTOSIHUE, YeM OOJIBIIIEC BOJIH U3Tyda-
€T 3a CeKyHAy aHTeHHa, T. €. YeM BBIIIEe YacTOTa
KojeOaHuil Toka B aHTeHHe. Ecim wactota TOKa
paBHa 1 meey, TO 3TO 3HAYUT, YTO 3a CEKYHJy aH-
tenHa m3rydaer 1 000 000BonH. Bee oHu 3aHH-
MaloT B TIPOCTPAHCTBE, CUUTAS 1O MPSMON JTHHHUU
B cTOpOHY oT m3nydatomieii antennsr, 300 000k.
Ha nomto kaxxoit BoHBEI puAETCS

300 000 : 1 000 000 = 03 = 300m.

3TO paccTosiHWE eCTh MyTh, KOTOPBIA ycIieeT
NpONUTH BOJIHA, U3JlydyaeMas paJuoCTaHI[UEN 3a
BpeMsl OJHOrO KojebaHWs TOKa B aHTCHHE,
T. €. 3a oauH mepuoj kojiecbanus (¢pur. 9). OHo
Ha3pIBaeTCs JUIMHOW BOIHBI, KoTopas 000-
3HAYaeTCs rpeyeckoit OykBoi A (1am6ma).
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®ur. 9. lMyTb, KOTO-
pbli ycneBaeT Mpou-
TM wu3nyyaemas pa-
OnocTaHuMen BOMHa
3a BpeMsi 0gHoro
nepunoga konebaHun
TOKa B aHTEHHe, Ha-
3blBaeTcs ONVHON
BOJIHbI.
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[Tpn MOHMKEHHH YaCTOTHI KOJICOAHUH KaKaas
BOJIHA 3aiiMeT OOoJbIle MecTa B TNPOCTPAHCTBE.
Ecmm, x mpumepy, gacToTa KojieOaHWi TOKa B aH-
tenHe paBHa 100 xey u, clieZ0BaTEIbHO, aHTEHHA
nznydaer B cekyHny 100 000BomH, To kaxmas
BOJIHA «PACTSHETCS» B IPOCTPAHCTBE HA

300 000 : 100 000 =3« = 3 000m.

Haob6opoT, mpy MOBHIIIEHHHA 9aCcTOTH Kojieha-
HUH TOKa B aHTECHHE BOJHBI JOJKHBI OYyIyT
«cxkatbes». [Ipu wacrore 100 meey nmuHa BOJTHBI
COCTABUT JIMIIIb

300 000 : 100 000 000 = 0,008 = 3Mm.

Takum o0pa3oM, YeM MEHbIIE YacToTa, TEM
Oounbie mmHa BOmHBI (A, Ha dur. 9). U, Haobo-
pOT, 4eM OoJIblIe YacToTa, TeM Kopode BosHa (4;
Ha ¢ur. 9).

[luna eonnvt A u wacmoma f obpamno npo-
NOPYUOHALHBL Opye Opyey. [109ToMy JIHHY dJIeK-
TPOMArHUTHOW BOJIHBI A BCErJla MOXXHO BBIUHC-
JIUTh, €CIIM PA3JICIUTh CKOPOCThH PACTIPOCTPAHCHUS
sTor BojHBI, paBHyto 300 000xm B cekyHnay, Ha
gacrory f. Jl;ms Toro uToOBI MIMHA BOJHBI MOJY-
Yyuach B MeTpax, Kak e€ 0OBIYHO MPHUHSATO BBIPA-
KaTh, CKOPOCTh PACIIPOCTPAHEHUS TAKXKE CIIETyeT
opats B MeTpax (300 000 000«). CiienoBatensHo,
MOJKHO Hamucathb

Jop = 300 000 000
& fon .
nim
fop = 300 /(300 OOO.
(m)

Eciu sxe 9acToTy BhIpaXkaTh B KHJIOTEpIax, TO
B 5TUX (OpMyJIax JUis TOJTyYEHHUs! [UTHHBI BOJIHBI B
MeTpax CKOPOCTh paclpoCTpaHEHHs HaJ0 Opath B
kumometpax (300 000km), T. €.

, 300000
7 fey

HNJIn
300 000
fen = T



1
Ot mukpodoHa 10 aHTCHHBI

[lTecTs yacoB yTpa M0 MOCKOBCKOMY BPEMEHH.
B mpocTpaHCTBO HEcyTcs MepHBIE yHapbl KpeMm-
NEBCKUX KYPAaHTOB M 3aTEM pPa3far0TCs TOPIKECT-
BEHHBIE 3BYKM ruMmHa. EjBa oT3Bywanmu ero To-
CJIEJTHUE HOTHI, KakK pa3/aércsl CIIOKOWHBIA, 4YeT-
KHIii TOJIOC IUKTOPA:

«['oBopur Mockaa...».

Tak HauymHaeTcs AEHb LEHTPAIHHOTO Paano-
BEII[aHHUS.

3HaeTe JI Bbl, KaK MPOUCXOST ITH MIEPEIadn ?

Kaknm 00pa3oM KakIblii 3BYyK, BO3HUKIIHA B
PaAMOCTYONH, HA TeaTPaIbHOW CIIEHE WIX B Y-
TOM MECTE, OTKyZa BEAYT pajuorepesaqy, MrHO-
BEHHO JOHOCHTCS K BaM 32 COTHH M TBHICAYH KH-
JIOMETPOB?

Jlyis Toro 4TOOBI MBI MOTJIM YCHBIIIATE Paiuo-
porpaMMy, HY)KHO €€, BO-TIEPBBIX, Iepeaarh, a
3aTeM IPUHSATE.

3amaya nepeaaronei paguoCTaHIIMKA COCTOUT B
TOM, YTOOBI MIPEBPATUTh PEUb, NMIEHUES, MY3HIKY B
JNEKTPUYECKHA TOK, a 3aTeM Ipeodpa3oBaTh IMO-
CIIETHUI B 3JIEKTPOMArHUTHBIE BOJIHBI M U3ITyYUTh
WX B OKPYXaroIiee MpOCTPaHCTBO.

Kak >xe mpakTudeckum pemiaeTcs 3Ta 3agada?
UToOB! BBISICHUTE 3TO, BCIIOMHUM, YTO TaKO€ 3BYK.
3BYK — 3TO KOJICOaHHS KAaKOW-THOO CPEeIbl: BO3Y-
Xa, JIepeBa, MeTalljia, BOABl U T. M. 3BYKOBEIE KO-
nebaHusg B HEOTPAHWMYEHHOM IPOCTPAHCTBE pac-
MPOCTPAHSAIOTCS OT MCTOYHHWKA 3BYKa IO paany-
caM BO Bcex HarpaBiieHusX. CpemHsisi CKOpPOCTh
pacrpocTpaHeHus 3ByKa B Bo3ayxe — 330m/cex.

Ha ¢wur. 1 ycmoBHO mokaszansl (Ha caMoM Jelre
HEBUIUMBIC TJIa3y) MEPUOTUUCCKUE <CTYIICHHS
U «Pa3peKCHUs» B 3BYKOIPOBOSIIEH cpefie, KO-
TOpBIC W TIPEICTABISIOT cOOON 3BYKOBBIC KOjeha-

®ur. 1. 3BYKOBbIE BOIHLI BOKPYr KAMEPTOHA.

T
ITo pa3HbIM UCTOYHHUKAM.
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Hame yxo crmoco6HO BoCTpUHUMATh KaK 3BYK
TOIBKO KoJebaHus ompeaenéHHbx yactoT (or 16
no 20 000 konebanmii B cekyHmay). Kpome Toro,
aMIUTUTYJa STUX KoJicOaHWi JOmKHA OBITH TOCTa-
TOYHO OOJIBITION, T. €. 3BYK JOJDKEH 00JIalaTh Ofl-
pelleNnéHHON CUIION, HMHauY€ Mbl HE CMOXEM €ro yc-
JIBIIIATH.

MUKPO®OH. W snekTpoMarHUTHBIC BOJHBI,
M 3ByK — 9TO KoyieOaHWs, HO Pa3HOM MPHPOJIBI.
Her nm cnocoGa mpeBpaTHTh 3BYKOBBIE KosiebOa-
HUs B aneKkTpoMarautHeie? Ecte. [l aToro cHa-
Yasia Hy»XHO 3BYK IPEBpPaTHTh B KOJIEOAHHS DIIEK-
TPUYECKOTO TOKA.

[Tpubop, mpeobpasyrommuii 3ByKOBBIE KoJieOa-
HUS B JJIEKTPUYECKHE, HA3bIBACTCA MUKPO(POHOM.
OnumeM MPUHIATT ASHCTBUS MPOCTEHIIETO MHUK-
podona.
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dur. 2. Pabota mukpodoHa.

a — 3ByKa HeT, B Lienn MUKPOGOHa TEYET NOCTOSIHHbIN TOK;

6 — nog oencTBUEM 3Byka MeMbpaHa BOrHyTa, ConpoTuBIe-
HVe YMEHbLUMNOCh, TOK BO3POC;

B — nog Ae1CTBMEM 3Byka MembpaHa BbIrHyTa, conpoTuBe-
HVe YBENUUYNIOCh, TOK YMEHbLLUICS.

Ha ¢wur. 2 nokazana meraamnueckas kamepa, B
KOTOpYIO HachlllaH yrojabHbIN nopomok. C ogHoH
CTOPOHBI 3Ty KaMepy 3aKpbIBaeT rMOKas IIaCTHH-
Ka, YKpEIUIEHHasl Ha U30JI9TOopax; cO BCEX OCTallb-
HBIX CTOPOH KaMepa 3akpbITa Harimyxo. Kamepa u
IUTACTUHKA IPUCOEAMHEHbl K HCTOYHHUKY IOCTO-
SIHHOT'O HAIIPSKCHMS, CO3/IAIOLIEro B LENH 110CTO-
sSHHBIN TOK. Ho mpencTaBbTe cebe, 4To MBI HA4aJIn



TOBOPHUTH, MPUOTM3WBIINCH K IutacTHHKE. Ecmm
IUTACTUHKA JOCTAaTOYHO TOHKA, TO MO JeiCTBHEM
3BYKOBBIX BOJIH, T. €. CTYIICHUU U pa3peKeHUi
BO3/yXa, OHA HAYHET KonebaThes. [Ipu konebaHu-
SIX TUTACTUHKU OyJeT M3MEHSTHhCS cuiia e€ JaBiie-
HUSl Ha YTOJIbHBIM TMOPOIIOK, OT4ero Oyaer me-
HATBCSI COMPOTHUBICHUE, OKA3bIBAEMOE 3THM IIO-
POIIKOM 3JIEKTPUYECKOMY TOKY. BenmumHa TOKa
HayHET MEHAThCA. B pesynpTaTe B 1emu OymeT
TeUb MyJIbCUPYIOIUNA TOK. [IpUMEHUB NOBONBHO
MIPOCTHIC PIECKTPOTEXHUYCCKUE YCTPOUCTBA, JIETKO
pa3aeNUTh MyJIbCUPYIOUTUN TOK Ha NEPEMEHHBIN 1
MIOCTOSIHHBIH.

Mp&I cyMenu MpeBpaTUTh 3BYKOBEIE KoJeOaHUs
B INEepeMeHHbIN 3nekTpuieckuil Tok. Ho neno B
TOM, YTO JJIEKTPUYECKHE KOJIeOaHUs, CO3aHHbIC
MUKPO(OHOM, OYCHH CIa0BI; UX CIEIYET YCHUIHTh
C TIOMOIIBIO PaNONIaMII, IPUMEHAEMbIX B CIEIH-
aNbHBIX ammaparax — YCHJIMTEISIX HU3KOW YacTo-
THI, & MOCJIE 3TOT'0 MOXKHO NEPEeNaTh UX MO MPOBO-
JlaM Ha PauOCTaHIIHIO.

UToOBI TIOHSTH, KaKk paboTaeT pamroCTaHITHS,
mpUIETCS BEPHYTHCA K KOJIEOATSIILHOMY KOHTYPY.

CHOBA O KOJIEBATEJIBHOM KOHTYVYPE.
BcnoMuuM Hammm paccyxaeHud. Mzmydas paauo-
BOJIHBI, aHTEHHA HEMPEPHIBHO IOCHUTAET B TIPO-
CTPAHCTBO 3JICKTPOMArHUTHYIO SHEPTUIO BBHICOKOM
YacTOTHI MOPLMIO 32 MOPLMEH. DTy DPHEPTUIO aH-
TEHHA MOJTy4aeT U3 KoedaTeIpHOro KOHTYpA.

Otkyna >xe OecHnpepbhlBHO dYepIiaeT SHEPTHI0
caM KojeOaTenbHbI KOHTYp? OUeBHUAHO, 4YTO
HY>KHO OCYIIECTBHTb YCTPOWCTBO, MeEpeaaromiee
KOHTYPY BCE HOBBIE ¥ HOBBIE KOJMYECTBA YHEPTHU
B3aMeEH TeX, KOTOpPBIE OH C MOJIb30M mepenacT aH-
TEHHE, U TeX, KOTOpble OECMONIE3HO 3aTPauNBAET B
camoM cebe. Hems3st mpeamonarars, 9ro Koyeba-
TEIbHBIA KOHTYp paboTaeT Kak KaKOH-TO <«Bed-
HBI» MasTHHK.

Bor o pabore ycTpoHCTB, 0OECIEUMBAIOIIIX
CO37IaHUE PATUOBOIH, MBI TENEPh U TOJKHBI CKa-
3aTh.

Pagmorexanka 3HaeT MHOTO BCAKHX CITIOCOOOB
«moa0pachIBaHUS» DHEPTUM B KOJEOATEIHHBIN
KOHTYp. Bce oHH, 3a HCKITIOUEHUEM OJHOTO, ObLTH
OTBEPTHYTHI TPaKTUKOH. Jlemo B ToM, uTO mmoadpa-
ChIBaHHME HOBBIX MOPUUNA 3JIEKTPUUECKON IHEPTUH
B KOHTYp HYXXHO TPOH3BOJUTH B TaKT C KoieOa-
HusmMu. He Bo-Bpemsi moaOpOIICHHAs TOPIHS
JNEKTPUIECKON JHEPTrUU HE TOJBKO HE TOANEep-
XKUT KoJeOaHuil, HO OyJIeT 3ariayIiaTh ux.

Haunbonee npuromnsiii crnocol, mocpencTBOM
KOTOpPOTO TIPOM3BOJAMTCS Tepeaada B KOHTYp HO-
BBIX U HOBBIX KOJHYECTB DIEKTPUUECKON IHEPTHH,
MIPUMEHSIETCS YK€ OKOJIO COpoka JeT. Mbl nmeem
B BUJY KCIIOJNB30BAHUE ANEKTPOHHOMN JaMIibl, KO-
TOpas SIBJISETCS AYLIONH COBPEMEHHOM paauoTex-
HUKH.
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Jia o3HaKOMIIEHHSI C TeM, KakK AJIEKTPOHHAs
JamIia BMecTe C KoJjeOaTelbHBIM KOHTYPOM CO3-
na€T TOKHM BBICOKOHM 4acTOTHI, B KAYECTBE TJIABHO-
ro «IEHCTBYIOIIETO JIUIA» MBI MPUTITACUM TPEX-
ANEKTPOIHYIO Jamiry. /st mpocTOTHl 00BSICHEHHS
MpUHIOKIA paboTHl pajnoNepesaTdyuKa MbI BOC-
MOJIb3yEMCs ITON CTapoi 3acilyKEHHOW BeTepaH-
KOH, a HE COBpEMEHHBIMU 00JIe€ CIIOKHBIMU T'eHE-
PaTOPHBIMU JIAMIIAMH.

[HOYUYUTEJILHBII OIIN30/]. 1UzBecTeHn uH-
TEPECHBIN 3MU30] U3 UCTOPHU Pa3BUTHUS MAPOBOU
MamwHbl. OIWH MalbYMK OBLT TIPUCTAaBIIEH K
NPUMHUTUBHOM CTapMHHON TapoOBOW MallMHE.
OO0s13aHHOCTH MallbUKMKa OBUIM HECIOXHBIE, HO
BechMa OJHOOOpa3HBIe. B cTporo ompenenéHHbie
MOMEHTBI BPEMEHHU OH JOJDKEH ObUT OTKpPHIBATh U
3aKpbBIBaTh KpaH. BaxHO ObLIO HE CIyTaThCS U HE
OTKPBITh KpaH paHbIle BPEMEHH, YTOOBI HE OCTa-
HOBHUTH MamlWHBL. MalbuuKy, HaJeIEHHOMY IpH-
POIHOI cOOOPa3UTENBEHOCTHIO, HAOEAAIO0 YTOMH-
TeJabHOE 3aHsThe. JKemas BBIKDOUTH XOTs ObI He-
MHOTO CBOOOJHOTO BPEMEHH JUII CBOMX HUTpP, OH
MyCTUJICSI HA XUTPOCTh. BepeBKkaMu COSIUHII OH
KpaH C KayarolMMCs KOPOMBICIIOM MAIIIUHBI, TPe-
JIOCTaBUB CaMOW MaIuHe 3a00TUTHCS 00 OTKPHI-
BaHWU W 3aKPBIBAHWN KPaHA B HY)KHbIE MOMEHTHI.
Mamuna Oblla mepeBeficHa ¢ PYYHOTO OOCTyXKHU-
BaHUS Ha aBTOMartudyeckoe. KpaHBI OTKPHIBAIHCH
Y 3aKpPBIBAINCH 0€3 MTPUKOCHOBEHHS PYK.

OTOT 3MU30[ HAIOMHUHAET TO, YTO JIByMs CTO-
JETUAMH TIO3KE MPOU30LUI0 C H300peTeHHeM
JTAMIIOBOTO T€HEPaTOpa TOKOB BBICOKOM YacTOTHI,

B 1913r. Obiia pa3paboraHa IepBas cxema
JIAMTIOBOTO T€HEpaTopa, MOJIOKUBIIAS HAYAJIO Psi-
Iy IOpYyTHX CXeM, oOecleunBaommx Ya00HbIE
CIIOCOOBI MOTYYEHNSI TOKOB BHICOKOM YaCTOTHI.

B 3T0 Bpems 3Hanm, 4TO paguoiIaMIia MOXET
YCHJIMBATh ClIa0ble TEepPEeMEHHBIE 3JIEKTPHUYECKHE
TOKH TIPAKTUIECKH JIFO00HM 9acTOTHI. 3HAIU H TO,
YTO, €CJIM YCUJICHUS! OJHOH JIaMIIbl HEJOCTaTOYHO,
TO MOXHO TIOCICIOBATEIbHBIMU  CTYNCHIMH
BKIJIFOYUTh HECKOJBKO OJJIEKTPOHHBIX JIAMIT OJIHY
Bciien 3a Jipyrod. HecoMHEeHHO, U 10 3TOro Bpe-
MEHU CYHTAIN BO3MOXHBIM YCHIICHHBIC TaKUM
00pazoM MOIIHBIC KOJICOAaHUS BBICOKON YacTOTHI
MmojaTe MPSMO B aHTeHHY. B 1Beps cTywamachk
uaes CO3AaHUs JIAMIIOBOW Mepedaroueil panno-
crannuy. HexBaTamo OHOTO: YMEHbBS PEIIUTH 3a-
Jaqy — OTKyJla B3STh IEPBOHAYANBHEIN MepeMeH-
HBIH TOK, KOTOPBIN CJEAyeT MOJBECTU K CETKE Ca-
MOI1 IepBOH YCUINTEIBHOMN JIAMITBI.

N yuénbiM nipunuia ujiest, C BHEIIHENW CTOPOHBI
MMeBIIasi MHOTO OOIIero ¢ IETCKOM XHUTPOCTHIO
MaJburKa, OOCITY’)KMBABILIETO ITAPOBYIO0 MAIIIHHY.
OHM pernmiy NepeBecTH ICKTPOHHYIO JIaMITy Ha
camooOciyxuBanue. IlycTts oHa He XaéT, Koraa
eil cobepyTcsi MoAaTh K CETKE MEepeMeHHOe Ha-



pspKeHue, a cama 3aboturcs 00 3ToM. MHBIME
CJIOBaMH, JIaMITy 3aCTAaBUJIA 3aHHUMAThCS HE TOJIb-
KO YCHJICHHEM YK€ paHee IIe-TO M YEeM-TO CO3-
JaHHBIX TIEPEMEHHBIX TOKOB, HO M caMOl BO30YX-
JaTh, TEHEPUPOBATH HX.

Takum oOpa3zoM OBIT CO37aH TIEPBBIA JIAMIIO-
BBl TE€HEPATOP HE3aTyXaloMMX KOJIeOaHnH.

MEPBLII  JIAMIIOBBII  TEHEPATOP.
CxeMa 3TOro reHeparopa UCKIIIOYUTENBHO TIPoCcTa
(¢bur. 3). B anomnoli menu nammnsl (Tpuona) JI
BKIIIOYEH KousiebatenpHbd KoHTYp LC, a B memu
CEeTKH JIlaMITbl — KaTymka Lc, Omm3ko pacmoio-
KEHHas! K KOHTypHOU KkaTymke L. BoT u Bech re-
HEpaTop.

dur. 3. Cxema reHepartopa
C TpaHcOpPMaTOPHON CBA3LIO.

UT0OBI TOHATE, KaK pabOTaeT JIAMITOBEIH T'eHe-
parop, caenaem Heboisbinoe pomymiende. OHO
HY>KHO TOJIbKO Ha KOPOTKOE BPEMsl, ¥ MBI OT HETO
BcKope oTkaxemcs. [IpeacraBum cebe, 4yTO B KO-
nebatensHOM KoHType LC yxe moamepxuBarotcs
He3aTtyxarone konebanus. Tok B karymke L He-
MPEPHIBHO MEHSET CBOE HaNpaBJI€HHE, U C TaKOU
YK€ YaCTOTOW 3apspKaeTcsl U pas3pspkKaeTcss KOHSH-
catop C. Crenys 3a U3MCHCHHSIMA TOKAa B KOHTY-
pe, MEHSIOTCA BENMYMHA U HANpaBICHWE MarHWT-
HOTO ToNiA BOKpYT Karymku L. To Bo3HmKas, TO
rcye3as, OHO BO3JICHCTBYET HA BUTKH KaTyIIKH Lc
(mepecekaet uX) H, KaK 3TO MOJy4YaeTcs B JIFOOOM
TpaHchopMarope, M0 WHAYKIIMA HABOJUT B HHUX
HaIpsDKCHUE.

Ho k xatymike L mpucoeiHeHa CETKa JIAMITBI,
CJIEIOBATEIbHO, C TAKOW K€ YacTOTOH, C KAKOU
KoJIeOJIeTCs TOK B KOHTYpe, Oy/IeT MEHSIThCS U Ha-
npsbkeHue Ha cetke. CeTka JMeiCTByeT aBTOMATH-
YEeCKH, OHa He OIIMNOAeTCs: «IUII0C» HA CETKE yBe-
JINYMBAET AHOJHBINA TOK, MPOTEKAIOIIUA uepe3
JIAMITY, & «<MHHYC» — YMEHBIIAET €ro.

Kauenu MoxXHO packadnBaTh, MOATAIKUBAS HX
B TakT. DTy OOSI3aHHOCTh B JIaMII€ C OOJIBIITUM
MpHJIe)KaHUEM BBITIONHSET CETKa, MMOJTydaromias To
MOJIOKUTENBHEIE, TO OTpUIIATENIbHBIC 3apsabl. OHa
He Ja€T TOKOsl aHOJTHOMY TOKY, 3aCTaBJIss €ro co-
BEpIIATh HETPEPHIBHBIE KOEOaHUS.

Tak u He ymaércs aHOAHOMY TOKY TedUb CIIO-
KoitHo. Bc€ Bpems, moka HUTEH (KaTOM) JaMIlbl Ha-
KaJieHa, a Ha aHOJle JIAMIThl IMEETCSI ITOJIOKUTEb-
HOE HAIpPsHKCHUE, JIAMITOBBIA TeHEpaTop co37acT
He3aTyxaromnye koneOanus. Jlammna 3a cuér sHep-
TUU aHONIHOM O6atapeu b, TOKPBIBAET BCE TIOTEPH B
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koHType. [lonydaercst cBoero pojia «uaeanbHbIN»
KoJiebaTeNbHbIN KOHTYp. Pemena 3amada momyde-
HUS He3aTyXaroIIUX KoJeOaHui.

JlamIioBBIil reHepaTop MOXKET OBITh YIOHZOONEH
3aBeIEHHBIM TPYKUHHBIM YacaM W CTEHHBIM
gacaMm C TMOJHSATBIMU TUPSIMH. YTIPYTrOCTh MPYXKH-
HBI WIM BEC TUPb MOJTHOCTHIO KOMIICHCHUPYET BCE
TOPMO3SIINE CHIIBI TPEHUS U 3aCTaBISIET YaCOBOM
MEXaHU3M paboTaTh 0€30CTAHOBOYHO.

Tenepb MbI MOXKEM OTOPOCHTH HAIIE JTOMYIIIE-
Hue. IlycTh B aHOTHOM KOHTYpE HET He3aTyXaro-
mux KoyieOanui. Ho TepBBINf K€ TONYOK TOKa,
BBI3BaHHBIA BKJIFOUEHUEM TI'E€HEPaTopa, HMITYJIb-
COM CO3/1aCT MAarHUTHOE TOJIE BOKPYT KOHTYPHOM
KaTyIIKA. DTOT UMITYJIhC OyIeT Tepeaan ceTKe, U
Ta HE3aMEUINTEIBHO clenaeT cBo€ neno. Kavenn
mpuIyT B JABIWKeHWe. PackaumBasich Bc€ Oolee,
OHH JOCTUTHYT MaKCHMaJbHBIX pa3MaxoB, INPHU
KOTOPBIX PaCKauyMBAIOMINX YCHIINN KaK pa3 XBaTHUT
Ha MPEOAOJCHUE BCEX CHUII, CTPEMSIIUXCS OCTaHO-
BUTH KOJICOaHHUS.

VY aanochk yaagyHO MMOCTPOHUTH Te€HEpPaTop, KOTO-
phBIii paboTaeT cam, 03 PyyHOTO WM MEXaHHWYe-
ckoro ymnpaeieHus. OH caMm ce0s MPUHYXKIAET K
NEeHCTBUIO, caMOBO30ykmaeTcs. IlosTomy Takoit
TeHepaTop Ha3bIBAETCS] CaMOBO30Y K TAIOIITIMCS.

OBPATHAS CBA3b. Paznecutre KOHTYpHYIO
U ceTouHylo Katymku L u Lc Ha Oonbmee pac-
CTOSIHWE, YTOOBI MarHWTHOE I0JIeé KOHTYPHOW Ka-
Tymku L He <«Galemisuio» 3a BUTKA CETOYHOH Ka-
Tymku Lc, u Bc€ konuntcs. Konebanus coszmaror-
Csl TOJIBKO MOTOMY, YTO aHOJHAs IIeTb CBS3aHA C
CETOYHON W TepemaéT el BO3OYKTAroIIHe HM-
MyJbChI. Takasi CBsI3b HA3BIBACTCS OOpPATHOW CBS-
3bI0; BMECTO TOTO YTOOBI KOJeOaHUS M3 aHOTHOU
LIENH TOCTYTAIN KyJa-Ti00 Jajbllie, «Ha BBIXO»,
OHU (HE TIONHOCTBHIO, @ YACTHYHO) MEPeAaloTCs
o0paTHO, HA CETKY CBOEW K¢ COOCTBEHHOW JIaM-
mel. CeTo4Has KaTyliKa, MOCPEICTBOM KOTOPOU
CETKa CBS3BIBACTCS C LEMBIO aHONA, HA3BIBACTCS
KaTymkoi oOpaTHOW cBsi3u. UeM Oolbliie BUTKOB
B Hel M 4eM OJike OHa PacIoyioKeHa K KOHTYP-
HOH KaTyIlke, TeM OOoJIbIliee MHAYKTHPYETCS B HEH
HaIpsKECHUE, TEM CUIIbHEE CBS3b.

Wrak, HEe >7eKTpOHHAS JaMma co3qaéT Kojeda-
HUSL — OHHU CO3/IaI0TCA B KOJIeOaTeIIbHOM KOHTYpE.
Ho Hukor/ma 61 KOHTYp HE CO3/1a He3aTyXaroIuX
KojeOaHuil, eciiu OBl JlamMmna He Hoj0pachiBana B
KOHTYpP BCE HOBBIE M HOBBIE KOJIMYECTBA DIIEKTPH-
YECKOM SHEpPruM A KOMIICHCAIUU BCEX MOTEPH,
— TIOJIC3HBIX U BpeaHbIX. Ho 1 mamma He Moriia Okl
HUYETOo TiepeaaTh KOHTYPY, eciu OBl He moiTydana
SHEpPrHI0 OT MCTOYHHKOB MUTaHHUA — OT Oarapei
WU DJIEKTPOTCHEPATOPOB, MOJAIOLIUX HAIMpsKe-
HUE Ha aHOJ.

Temm xonebanuii, Wi, TydIe cKa3aTh, YacTo-
Ty, HaBS3BIBACT KoJieOaTenbHbIH KOHTYp. Koneba-



HUSl MeNJICHHBIE, W JJIEKTPOHHAs JiaMra OyaeT B
TaKoOM )K€ MEJJICHHOM TeMIIe IiepeaBaTh KOHTYPY
ouepeaHbIEe MOPLUHU ANIEKTpuIeckor sHeprun. Ho
€l HIKaKoro Tpy/Jla HE COCTaBUT IMPOU3BOIUTE ITO
CO CKOpPOCTBIO HECKOJBKHUX MHIIHOHOB WIIH Jie-
CSTKOB W COTE€H MHUJUIMOHOB pa3 B CekyHny. llo-
MpoOyHTe-Ka BPYYHYIO YIPABIATh dJCKTPUUCCKOM
DHEPTHUEH C TaKOH CKOPOCTHIO!

TPEXTOUKA. M5l yke yKa3bIBaJIH, 4TO CETKE
JIaMITbl COBEPILECHHO Oe3pa3iInyHo, OTKyAa €i Imo-
naérest «packauka». B cxeme ¢ur. 3 oOparnas
CBSI3b QHOJIHOTO KOHTYpa C CETKOH — Tpanchop-
MaTopHasi. Bckope ObUIO J0Ka3aHO, YTO HMMETh
OTACTBHYIO KaTYIIKy OOpaTHOW CBSI3U COBEPIIICH-
HO He 00s3aTenbHO. s 3TOr0 MPUMEHHUIIN CXe-
My, Y KoTopoii ceTka (¢ur. 4) HEmoCpeACTBEHHO
MPUCOEAMHEHA K KOHTYpHO# Katymike L. Ha cetky
JaMIibl JI mofgaércsl HanpshKEHUE, BO3HHUKAIOIIEe
Ha JacTu A—b BUTKOB KOHTYPHOH KaTymikd. Uem
0oJbIlle BUTKOB MEXay Toukamu 4 u b, Tem
Oonbliee HampsbKeHHE MONAETCS Ha CETKY, TeM
cuibHee obpaTtHas cBsA3b. Haobopor, mepeasuras
COCTMHUTEIBHBIM MPOBOJHUK CETKH K TOYKe b,
MBI YMEHBIIIAN OBl 00paTHYIO CBs3b. Takas CBSI3b
Ha3BIBaeTCsl aBTOTpaHcpopMaTopHOil. B mpuHIH-
e OHA HUYEM HE OTJIMYaeTCs OT TpaHchopMaTop-
Hoit. Oba crocoba MpeaCcTaBIfAioT pa3HOBUAHOCTH
WHJIYKTUBHOMN CBSI3U. HANPSXKEHHUE HA CETKE CO3-
nmaércs omaromaps dJIEKTPOMArHATHON MHIYKITHH.
LS o

J
+ -

our. 4. Cxema reHepaTtopa dur. 4. Cxema reHepartopa

C aBTOTPaHCOPMATOPHOA  C EMKOCTHOM obpaTHOM
obpaTHoI CBA3bIO. CBSA3bI0.

£l

HenpemeHHBIM yCIIOBHEM JEHCTBHS CXEMBI
SIBIIIETCSl TaKO€ COEAMHEHHE TPEX MPOBOIHHUKOB
ot namribl JI kK KoHTYpy LC, pu KOTOPOM TIPOBOJ
OT KaTo/a (HUTH) TPUCOCANHSICTCS MEXY POBO-
JaMH OT aHO/A U CETKH. TOoJbKO TOTJa CETOUHBIE
Y aHOJIHbIE UMITYJIbCHI OYIyT JeHCTBOBAThH B TAKT.
Ecnu anonHbli TOK, HAIPUMED, JOJKEH YBEITUYH-
BaThkCA, TO JUJISL OTOTO JOJDKHO BO3pacTaTh IMOJIO-
KUTEIFHOE HATPSHKEHHE Ha CETKE.

ITopauy mopuuii 3HEPrUU OT JaMIIbl B KOHTYD
CTPOTO B TaKT paAMOCIENHAINCTHI Ha3bIBAIOT IO-
nadeil B ¢aze. Cxema ¢ TpancopMaTopHO CBs-
3bI0 TOXKE€ MOXKET HE BO3OYAMTHCS, €CIIH UMITYIIb-
CBl Ha CEeTKe He B (aze C MUMITyJbCAMU AHOAHOTO
ToKa. B 3T0i1 cxeme mpaBuibHas (asupoBka goc-
TUTAeTCAd OYEHb MPOCTO. €CI TeHepaTop He BO3-
Oy»kmaercs, JOCTATOYHO MEePEKIIOYUTh KOHIIBI Ce-
TOYHOH Karymku. B cxeme ¢ aBroTpanchopma-
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TOPHOH CBSA3BIO HY)XHO PAaCIOJIOXHUTH IPOBOIHU-
KH TOJIBKO TaK, KaK MoKa3aHo Ha ¢wur. 4.

Becbma mpocrasi o cBoeMy YCTpPOMCTBY, CO-
CTOSAMIAs BCETO JIMIIL U3 KOJEOATEIHHOIO KOHTY-
pa, B TpEX TOYKAX COEJUHEHHOIrO C JIAMIIOW, 3Ta
CXeMa TI0JIh30Bajlach B CBOE BpeMs 0COOBIM pac-
MOJIOKEHUEM panuomooutencii. [loutn Bce pa-
TUOTIEpPEeaTINKA  TIEPBBIX KOPOTKOBOJIHOBHUKOB
HUMEJIN T€HEPATOP «TPEXTOUKY.

EMKOCTHAS CBSI3b. CymliecTByIOT CXEMBbI
¢ €MKOCTHOW 0OpaTHOH CBs3bI0, HANIpUMEpP MpU-
BenéuHas Ha ¢ur. 5. B 3710l cxeMe HampskeHHE
Ha CEeTKY JiaMITbl JI cHUMaeTcs ¢ koHnaeHncatopa C,,
KOTOpBIN BMecTe ¢ KoHaeHcatopom C; oOpasyer
éMKocTh KOHTypa. CTereHb 0OpaTHOH CBSI3M B
9TON CXEeMe pEeryJlupyeTcs BEIUYHMHONH EMKOCTH
koHzaeHcaTtopa C,. oHa TeM OOJbIe, YeM MEHBIIS
aTa éMKOCTh. BOoT BaM pa3bsicHEeHHE: 4eM OoJIbIe
€MKOCTh, TEM MEHBIIIE COMPOTHBIIEHUE TPEICTaB-
JIIET KOHJICHCATOp TIEPEMEHHOMY TOKY. MeHbIee
COTIPOTUBJICHHE TOTPEOyeT MEHBIIErO HAIpsHKe-
HUS Ha ero mnpeogoneHue. HampspkeHne Ha BBIBO-
JaX KOHJEHcaTopa OOJbIIeH €MKOCTH, BKIFOUEH-
HOTO B IICMb IEPEMEHHOTO TOKAa, MOIy4aeTcs
OYEHb MaJIBIM.

B cxeme ¢dur. 5 HampsokeHME HA CETKY JaMIIbI
OepeTcs UMEHHO ¢ KoHjeHcaropa. [loaromy 00-
paTHasi CBS3b CTAHOBHTCS OOJiee CHIIBHOM, KOTJa
&MkocTh KoHzeHcaTtopa C, yMeHbIIaeTcs, — yBe-
JIMYUBACTCS HANPSHKCHUE HAa HEM.

[losiBeHME Ha CBET HOBBIX CXEM JIAMITOBBIX
TeHepaTopoB OBLIO TECHO CBSI3aHO C TOSBICHHEM
HOBBIX THITIOB 3JIEKTPOHHBIX JiamIl. Benen 3a omm-
CaHHBIMU BBIIIC TCHEPATOpPaMU OBUTH TPEIIONKE-
HBI MHOTHE JIpyTHe cXeMbl. Bce oHU 1O cymiecTBy
B TOM WJIM MHOW Mepe MOBTOPSIOT KJIACCUYECKUE
CXEMHI.

3AJIAIOIAIT TEHEPATOP. JlammnoBomy
caMOBO30YKIAlOIEMyCs TeHepaTopy HeXBaTaeT
emIé aHTeHHBI, YTOOBI CTaTh PAJUONCPEIATIYHNKOM.
Pazmuume Mexay MOIIHBIMH M MaJOMOIIHBIMH
PaAMOCTAaHIIMAMY 3aKJII0YaeTcs, TIIaBHBIM o00pa-
30M, B CTETICHH YCWJICHHUS MEPBOHAYAIBHO IOITY-
YCHHBIX B JIAMIIOBOM T'€HEPaTOPE BBHICOKOYACTOT-
HBIX KOJICOaHM.

Ecau TpebyeTcss MOMIHOCTL OoibIie TOH, KO-
TOPYIO B COCTOSHUHM OTHaTh HEIOCPEACTBEHHO
CaMOBO30YKIArOIIUNCS TeHEepaTop, TO MPUMCHS-
0T CTyIEHYaTOe yCHJIEHHE BCE 0oJjiee MOIIHBIMU
namramu. MHOrna B OOHOM yCUIIUTEIHHOM MOIII-
HOW CTYNEHU JI1 YBEIWYCHHUS MOIIHOCTH OJIHO-
BPEMEHHO BKIJIIOYAIOT «B OOIIYIO YIPSKKY» HE-
CKOJIBKO JIaMIl — fABe, Tpu W Oombmie. Hepemko
MOXKHO BCTPETUTH MEPEAATUNK C TPEMS-UCTHIPHMS
U JTa)Ke CEMbIO-BOCEMBIO CTYICHIMH. B Takux yc-
JIOBUSAX CaMOBO30Y KIAIOIIHIACS JIAMITOBBIN TEHE-
paTop, TMEPBOMCTOYHHK 3ICKTPHUYSCKUX KoyeOa-



HUH, TIONTy4aeT Ha3BaHUE 33JIAI0IIero TeHeparopa:
OH <3aJaéT TOH» BCEM OCTAIBHBIM — YCHIIUTEIb-
HBIM — CTYTICHSM, <PacKaunuBacT» UX.

3ajmaroluii reHepaTop — <«CepALe» nepenaTyn-
ka. OCTaHOBUTCSl «Cephle», U BCE OCTaHOBUTCS.
[lepBast ycunurenapHast CTYyNeHb HHYETO HE MOIy-
YUT HA CETKY JaMIlbl OT 3aJalolliei CTYNEeHH, U
MMO3TOMY HHYETO HE TepeaacT BTOPOW CTYIEHH,
BTOpOH Hedero OyaeT mepenaBaTh TPEThEH | T. .
TmwerHo anTeHHa OyaeT OXXHMIATh MOTYYEHHUS TO-
KOB BBICOKOM YacTOTHI OT MOIIHOW OKOHEYHOH
CTYIICHH.

N «cepane» nepenaTtynka TIIATEIBHO obepe-
ratoT. EMy BpenHa neperpyska. Ha Hero nelictBy-
€T TEIUIO, BBIIETIIEMOE TOKOM B Pa3IWYHBIX JeTa-
JISIX YCTaHOBKH. BCsAKOe M3MEHEHHE TeMITepaTyphl
NPUBOIUT K HM3MEHEHHUIO DPa3MEpPOB MeETayInde-
CKHUX KOHCTPYKIIMH, B YaCTHOCTH K HW3MEHEHHIO
pa3MepoB Jerajeil KOHAEHCAaTopa M KaTyIIKH
KOHTypa. MeHseTcs WHIYKTUBHOCTh, MEHSETCS
€MKOCTB, @ OT 3TOr0 MEHSETCsl TeHepupyeMas Jac-
TOTa, <TyJsAeT» BOJHA PaJUOCTaHIINU. B momnckax
CUTHAJIOB CTAHIMK MPHUXOAMTCS BCE BpeMs mepe-
CTpanuBaTh MPUEMHUIK.

UtoOBI M30€KaTh HENPHUATHOCTEH, OT 3aJaro-
IIero TeHepaTopa He TPeOYIOT OOJBIION MOIIHO-
CTH — JIMIIb OBl OH T€HEPUPOBAJ KOJeOaHMsI CTPO-
o onpeAenéHHoi yacToThl. Kak HexxHOE pacTeHne
MMOMEIIAIOT B OpaHKepero, TaK M 3aJaroIlnuii TeHe-
paTop 4acTo MOMEMIAIOT B KaMepy €O CTpPOro Mo-
CTOSAHHOW TemmepaTypoil. YHarie ke NpUMEHSIOT
0CO0BIE CTAOMITN3aTOPHI YaCTOTHI, KOTOPHIE HE TI0-
3BOJISIIOT TEHEPUPYEMOI 9acTOTE OTKIOHATHCS OT
3apaHee yCTaHOBJICHHOTO 3HAYCHUS, OT HOMHUHAJIA
Y9acTOTHI.

CBsByIOINM 3BEHOM MEXIY JaMIIOBBIM TEHe-
paTopoM M aHTEHHOW SIBJISIETCS MUTAIOMIas JTMHUS
(duzmep). OHa wrpaer poip IUIFOCA B HECIOKHOM
apu(MeTHIeCKOM BBIPAKEHUH !

pazuonepeaTduK = JIaMIOBBIA TeHepaTop +
+ aHTEeHHA.

[MuTarommast TMHUS COCTOMT W3 MPOBOAOB WU
Ka0eIst, CoeNMHSAIONINX aHTeHHY C JIAMITOBBIM Te-
HEPaTOPOM.

Takum 00pa3oM, MBI TTO3HAKOMHUITUCH C OOIIIHM
MIPUHLIUIIOM JEHCTBHS panonepe aTInKa.

BKIIFOYAEM PAJITMOTIEPEJIATUUK. Yepes
pazuonepesaTiuku MOXKET OBITh OCYLIECTBIEH
mo0oit Bu paboTHL: mepenada paarnorpaMm ¢ Io-
MOIIBIO TenerpadHoit a30yku (pamuorenerpaduas
nepenava), mepeaada pedr M My3bIkd (paguore-
nedonHas epenaya), OykBoreuaTaHue u mepesa-
ga N300paKeHUH.

Campblii mpocToil BUA paboThl — MpephIBaHUE
KoJeOaHui; Tak MOCTYNAarOT PAAMCTHI, BBICTYKHU-
Bas KJIIOYOM 3HaKW Tejerpaduoi azOyku: mpu
Ha)KaTHUHM KII0Ya 3aMBIKAIOTCS €ro KOHTAaKThI, U
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cepyrs BBICOKOYACTOTHBIX KOJIEOAHHI MOCTYIIAeT B
aHTCHHY, TPY pa3MbIKAaHMM KOHTAKTOB TOZada
KoneOaHuii B aHTEHHY mnpepsiBaeTcs. KopoTkoe
BpEMsI BKJIIIOUEHHUSI COOTBETCTBYET TOUKE, AJIMHHOE
— THpe. DTOT IPOIIECC HA3BIBACTCS MAHUITYIISIHEH

(dur. 6).

ToK B @aHTEHHE riepegarymka
Toyka Tupe

O 11
' LR LR

Koy Knrwoy Haxar
Haxar

Knroy
QR
omKar

dur. 6. TOK BICOKOW YaCcTOThbl B aHTEHHE
nepegartyunka npu TenerpadHomn paboTe.

e

Ho Takum crioco6oM MOXKHO TepeIaBaTh JUIIb
YCIIOBHBIE 3HaKu TenerpadHoi azOyku. A eciu
HY)KHO TIepeJiaTh pedyb WM MY3BIKY, TO TPEHKJC
BCETO CJIEAYET OOpaTHTHCS K MOMOIIM MUKPOQO-
Ha.

O nepBoM 3Tare npeBpaileHus 3ByKa B dIIEK-
TPUYCCKHUN TOK MBI YK€ 3HAEM. DTOT TOK MBI YCH-
JUIM U HaNpaBWIM 10 MPOBOJAM Ha PaJHOCTaH-
muro. K mepenarymky, TakuM 00pa3oM, 3BYKH
MPUIIUTA B BHUJE JJICKTPUYCCKUX KOJICOAHWH HU3-
KOU 4acToThl. YTO ke Terepb ¢ HUMHU JIeNaTh?

MOJAYJISALUA. Ucnionb3yembie Tl BEIIaHUS
Ha OOJIBIINX PACCTOSHUSAX PaJUOBOIHBI HMEIOT
muny oT 1510 2 000Mm, a 3TO 3HAYWT, YTO 4ACTO-
Ta, ¢ KOTOPOH KOJICOIETCS BBI3BIBAIOIITHI X DJIEK-
Tpuyeckuii Tok, paBua 20 000 000 (2Queey) —
150 000 (15Qkey) xonebanmii B cexyHmy. Camas
’Ke BBICOKas 3ByKOBas (HHM3Kast) 94acTOTa, KOTOPYIO
CIOCOOHO BOCIIPUHUMATH HAIIe YXO, UMEET TpH-
MepHo 20 000konebanuii B CEKyHLY.

Takum 00pa3om, moyydaercsi, 4To KOJieOaHus,
KOTOPBIC MBI MOXEM YCIHBIIATh, UMEIOT BEChbMa
HU3KYIO YacTOTy U IO3TOMY HECIIOCOOHBI H3ITY-
4aThCs B MTPOCTPAHCTBO.

Konebanus ke, u3nydaromecs Ha OrpoOMHBIE
paccTossHUST B BHJIE SJICKTPOMATHUTHBIX BOJIH,
MMEIOT OYCHb BBICOKYIO YaCTOTY, KOTOPYIO MBI HE
MOJKEM CJIBIIIATh.

Ocraércst, BUIUMO, KaK-TO TPHUCIIOCOOUTH BBI-
COKOYACTOTHBIC KOJICOAHUS JJIST KTPAHCIOPTHPOB-
KI» KOJICOaHUW 3BYKOBOW 4aCTOTHI.

Takoii cmoco6 Opu1 Haiimen. KomeGanus 3By-
KOBOM 4YacCTOTHI 3aCTaBIIAIOT BO3ACHCTBOBaTh Ha
KoJeOaHus BBICOKO# dacToThl. [Ipormecc Bo3neii-
CTBHS HU3KOYACTOTHBIX KOJIcOaHW Ha BBICOKO-
YaCTOTHBIC HA3BIBACTCS MOOYIAYUEH.

DNeKTpUYecKue KoueOaHus 3BYKOBOM 4aCTOTHI
TPYJHO TEepPeaaTh NaleKo, a C TOMOIIBI0 BBICOKOM
9aCTOTHI OHH CBOOOIHO TIepeOPachIBAIOTCS BOKPYT
BCEr0 3eMHOTO IIapa.

TepMuH MOAYNANMW W3JIaBHA TPUMCHSIETCS B
MYy3bIKe Il 0003HAYCHHUS TIepeX0/ia U3 OJTHOU TO-
HAJILHOCTH B JIPYT'YIO — CMEHBI JIaJIOB.



B niekTpoTeXHUKE MOIYJAINS — 3TO U3MEHE-
HHE KaKOW-HUOYIb U3 XapaKTEPUCTUK DJICKTPHUIC-
CKOTO TOKa: €T0 CHJIBI, YaCTOTHI, (ha3bl, B COOTBET-
CTBHUH C KOJICOAHUSMH KaKOT0-JIH0O JPYTrOTo TOKA.

Mopymsius —3T0 He MPOCTO CMEIIEHHE TOKOB,
a TaKkoe BO3JEHCTBHE HHU3KOYACTOTHOI'O TOKa Ha
BBICOKOYACTOTHEIM, KOr[a HH3KOYACTOTHBIM TOK
KakK ObI OTIICYaThIBAET CBOIO (hOPMY Ha BBICOKO-
YaCTOTHOM.

Tox BBICOKOW YaCTOTHI, Ha KOTOPBIM BO3JCHCT-
ByeT Tene(OHHBIN pa3roBOp, HA3bIBACTCS MOIY-
JAPYEMBIM TOKOM, MOOYAUPYEMbIM KOAeOAHUEM.
loBopsaT Takke «Hecywee koaebanue». IT0 —
ynauyHoe Ha3BaHue. OHO XOpOIIO ITOKa3bIBAET
CYIIIHOCTh TIporiecca. BrICOKodacTOTHOE KoJeha-
HHE ocjIe MOIY/ISINN HeCET Ha cebe (i B cebe)
OTIEYATOK TOKA HU3KOM YaCTOTEI.

[Ipomiecc MOIYNSIIIE OCYIIECTBIISICTCS C TIO-
MOIIIBIO CIEITHATBHOTO YCTPOHCTBA, HA3EIBAEMOTO
MOJIYJIATOPOM.

MonynsaTop OCYIIECTBISICT BO3ICHCTBUE TOKOB
HM3KHX YaCTOT Ha BBICOKOYACTOTHBIE KOJieOaHUs.
JlemaeTcs 3TO B paaMonepefaTdyuKax IOCPEICT-
BOM CIICIIUATBHBIX MOJTYJISTOPHBIX JIAMII.

BricokogacToTHBIC KOJICOAHHS 10 MOIYJISIIAN
HAYEM HE OTIUYAIOTCA OXHO OT npyroro. Ho
BCJIC/ICTBUE JCHCTBUS IEKTPUICCKHUX KOJICOaHMIA,
MOCTYMHAIOIIUX ¢ MUKPO(OHA, aMILTUTyJa UX Me-
Hsercsa. OHa CTaHOBUTCS TO OOJIBIIIE, TO MEHBIIIE.

DT W3MEHEHUS B TOYHOCTH COOTBETCTBYIOT
KoJeOaHUsIM MHKPO(GOHHOTO TOKa, a CleIoBa-
TEIFHO, W 3BYKOBBIM KojieOaHusM. Tak Ha dJek-
TpHUYECKHE KoJieOaHUs BBICOKOW YacTOTHI HAKIIa-
JBIBACTCS  «OTIHEUYaTok» (y30p) TMeperaBacMbIX
3BYKOB, U B PE3yibTaTe IMOIYYAIOTCS MOIYIHPO-
BaHHBIC KOJICOAHNS, KOTOPBIC U3TyJaroTCs Paaro-
cranuueii (¢ur. 7).

| 3syka

=—23BYK €CTb —=]
HeT

Tok B uyenu
MUKpogoHa

Tok B yenu
nepeagaryumka

==
o=
o=
===
=]
[=——
[
f—“—_‘"___:

o
s

. 7. M'paduyeckoe n3obpaxeHne
pe3ynbTata Moaynauum.

Hasnauenune  pamuornepenaroniux  CTaHIUN
O4YeHb pa3zHooOpa3Ho. HekoTopwle W3 HUX BEAyT
nepeaayn Juis BCEH CTpPaHbBl U Pacrioararorcsi B
0oipIMX TIOMelIeHusax. JlroOuTenbckas paauo-
CTaHIIUSA YacTO CBOOOJHO pa3MeIIaeTcs Ha CTOJIe
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B KBapTHpe KOPOTKOBONHOBMKA. Ho kak Obl HH
OTIMYAJINCh OHHM IO CBOEMY BHUAY H pa3Mepam,
MPUHIMITHAIBHON pa3HUIBI B X pabote HeT. Pa-
JTUOTEXHUYECKUE MPOIECCH B HUX MOYTU OJMHA-
KOBBI, ¥ OTJHYAIOTCS OHM B OCHOBHOM TOJIBKO
MOIITHOCTBIO KOJICOAHUH W IJIMHOW H3ITydacMBbIX
PaJAMOBOIIH.

Kaxxmas paguiocranius — 310 dabpuka pamno-
BoTH. OHa MOTPEOIIACT IESKTPHICCKYIO SHEPTHIO
oT OaTapell WM OT TeHepaTopa, WIH OT ICKTPH-
YECKOW CEeTH U MpeodpaszyeT €€ B BHICOKOYACTOT-
HBIE DJIEKTPUUYECKHE KOJIeOaHHs, KOTOpHIE ITOCIE
YCUIJICHUSI ¥ MOIYJIALMU TIOMAJal0T B Tepesaro-
myto anTeHHy. OTCrofla OHU yXe B BUJC Paavo-
BOJIH HAYMHAIOT CBOE MYTEIIECTBUE K PaTUOIPH-
E€MHUKaM.

. 1
Kak npoucxonut paguonpuém

«"oBoput MockBal!» — ckazaix JUKTOP Y MHKPO-
¢dona.

W uenoe MHOXECTBO 3BYKOBBIX KOJeOaHMI
MPOHECIOCh TIO0 BO3IYXYy, IOCTHUIIIO MeMOpaHBI
MukpodoHa, 3actaBmio e koinebarbes. Komeba-
HUSI MEMOpPAHBI MTPEBPATHIIUCH B KOJICOAHUS AJICK-
Tpuueckoro toka. [locneanue, npoias yepes ycu-
JUTENH, C OONBIION CKOPOCTHIO MPOMYAINCH IO
MIPOBO/IAM K T€HEPATOPy PaAUOCTaHIIMH, KOTOPBIHA
BO30yXJaeT KoieOaHUsl BBICOKOW YacTOThl. Tok
HU3KOHM 4acCTOTHI 3/1€Ch BO3JAEHCTBYET C MOMOIIBIO
MOAYJSITOpa Ha BHICOKOYACTOTHBIE TOKH, T. €. KaK
OBl OTmeYaThiBaeT Ha HHUX CBOIO Qopmy. 3arem
YCUJICHHBIA pajJiioiaMIlaMd TOK BBICOKOW 4acTo-
ThI TIOTIAZIA€T B aHTEHHY. BOKPYT aHTEHHBI paano-
CTaHIMH OOpa3yeTcsi IMEepeMEeHHOe DdIeKTpoMar-
HUTHOE TI0JIe, M3ITydalolieecss U paclpoCTPaHIIO-
meecst B OKPY’KaroIleM IMpOCTPaHCTBE C OONBIION
CKOpPOCTBIO.

JToT myTh KonebaHUil 0T MHKpodoHa A0 aH-
TEHHBI OTIMCAH B TPEIBIAYIICH CTaThe.

[Ipocnenum Tenepp AampHEHIINN MyTh paguo-
nepeaud 10 TPOMKOTOBOPUTENS paiuONpPUEMHHI-
Ka.

YV BXOJA B PAJUOIPUEMHUK. [nsa
npuéma paauomnepenad HeoOXoauMa NpUEMHAsS
anTeHHa. OHa He OTJIMYaeTCs OT MepeJaroIlei an-
TEHHBI, HO Ha3HaueHHe e€¢ npyroe. OHa mOKHA
YJIOBUTH 3HEPTHUIO, KOTOPYIO HECYT PaJHOBOJIHEI.

Korna mepemeHHOE 31€KTpPOMAarHUTHOE IOJIE
BCTPEUYAET Ha CBOEM IyTH METALTUYECKUH MTPOBOJ
AaHTEHHBI, OHO BO3JIEHICTBYET Ha CBOOOHBIC DJIEK-
TPOHBI, 3aKJIIOYEHHBIE B IPOBOIHUKE. DJIEKTPOHBI
MPUXOIAT B KoJeOaTeNbHOE [BHKEHHE W II0-
CIIYIIIHO TIOBTOPSIOT BCE U3MEHEHHS dJIEKTpOMar-

1
Ilo Pa3HbIM UCTOYHHUKAM.



HUTHOTO T0Jist. B pe3ynbTaTe B MPUEMHON aHTEH-
HE BO3HHUKAET IMEPEeMEHHBIH TOK.

JTOT TOK O4YeHb Mayu. Ho ero m3MeHeHus co-
BEPIIAIOTCS B TaKT C KOJECOAHUSIMHU MPUXOISIIUX
PaAMOBONIH M, 3HAYUT, B TOYHOCTH COBIIAJAIOT C
W3MEHEHUSMH TOKa, KOTOPBIM MPOTEeKaeT B aHTEH-
HE, M3ITyYaroneil paJruoBOITHBL.

IIpuémHas aHTEeHHA COEAUHSETCA C PaUOIPHU-
E€MHHUKOM, K KOTOPOMY U TIOJIBOJAATCS 3JIEKTpUYE-
CKHe KoyieOaHWs, CO3/IaHHBIC B aHTeHHe. Temepn
ouepens 3a HUM. Kakue CIIOKHBIE 3a/aydl Mpej-
CTOUT BBIMOJMHHUTL MPHEMHHUKY? DIEKTPUYECKHUE
SIBIICHUS, TIPOUCXOMIAIINE B CXEME 3TOT0 MaJIeHb-
KOTO pajuoanimapara, moxalyi, CJIo)KHee TeX, Ka-
KHE TPOUCXONAT B paaHONEpeaTUnKax, 3aHH-
MAIOIUX WHOT/IA TIeJIbIe 3IaHUs.

KAK COPTHUPYIOTCA PAJJMOBOJIHBI.
BxurounB paguonpuéMHIK, Mbl HAUMHAEM €T0 Ha-
CTpanBaTh, Bpalias OIHY U3 PyUeK.

UTo ke IPOUCXOTUT IPU HACTPOUKE TPUEMHHU-
Ka ¥ IoYeMy OHa HeoOxoauma?

B nacrosmmee Bpems MeeTcs 04€Hb MHOTO Tie-
penaromux paguoctaHiwii. OHU HAXOAATCS B pas-
HBIX TOPOJax W BEAYT pasziauuHbie nepenaun. O-
Ha U3 HUX MepeaaéT MOKIaj, Apyras — IMOCIeaHIe
W3BECTHUS, TPEThS — KOHIIEPT U T. 1.

Kaxxnas cranmms w3iny4aeT pajHOBOJIHBI, KO-
TOpBIC TOXOMAAT JO MPUEMHBIX aHTCHH U BO30YXK-
JAIOT B HUX JJIEKTPUYECKHe KoieOaHus. AHTEHHA
B OJTHO U TO XX€ BpEeMs IMPUHUMAET BCE MEpPEIadm.
Ecnu Obl ciymanu ux OAHOBPEMEHHO, TO YCIIbI-
many OBl TaKyl0 CMeCh 3BYKOB, M3 KOTOPOW HUYE-
r0 Helb3st ObUI0 ObI MOHSTH. YTOOBI 3TOTO HE OBI-
JI0, BCE PAJIMOCTAHIIMU PabOTAIOT HA PA3HBIX BOJ-
HaxX. DTO 3HAYHT, YTO KaXAas U3 HUX H3IydaeT
3JIEKTPOMArHUTHBIE KOJeOaHMs JTUIIb ONpeaeEH-
HOW TONBKO JUIs HE€ YCTAHOBJIECHHOW YaCTOTHI.
CrnenoBaTensHO, B IPUEMHOW aHTCHHE JIF00ast pa-
TUOCTAHIMS BO30YXmaeT KoieOaHWs CBOEH dac-
TOTBI, OTIMYHOM OT YaCTOT APYyrux craHmuii. U
BOT, YTOOBI MOKHO OBLIO CIYIIATh KXy Mepe-
Jlaqy B OTAEIHFHOCTH, TPUEMHHIK OTOMPAET U3 BCEX
KoJieOaHmii, BO30Y)XIaeMbIX B aHTCHHE, TOJBKO
konebanust oxHOM paguoctanuuu (dur. 1). Takas
COPTHPOBKA PAJMOBOIH TPOUCXOAUT B Kojebda-
TEJIHHOM KOHTYPE pajuoNpHEMHHKA, KyJa Tora-
JAIOT JICKTPUYECKHE KOJIcOaHWs, MPUHATHIC aH-
TEHHOMW. 37ieCh UCTIONB3YIOTCS CBOMCTBA d1eKmpu-
4ecK020 pe3oHaHCa KoiebamenbH020 KOHmypa.

AL L
VUL B 3 VWL
VWY

1
®ur. 1. KoHTyp nponyckaeT Ty 4acToTy,
Ha KOTOPYIO OH HacTPOEH.
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SIBneHre pe3oHaHCa HaM MPUXOAUTCA HaOIIO-
JaTh OY€Hb 9acTo.

CtpyHy 71000T0 MY3BIKATEHOTO MHCTPYMEHTA
MOJKHO 3aCTaBUTh 3BydYaTh, HE MPUKACASACh K HEH,
CTOUT TOJBHKO BONHM3M OT HEE CO3AAaTh TaKOMl e
3BYK, Kakoil OHa cama MOXeT u3aaBarb. Hampu-
Mep, MOJ0KHUM Ha CTOJI BE OJAWHAKOBO HACTPOCH-
HBIE TUTapbl U 3aCTaBUM CTPYHY OJHOW M3 HHX
CIWIIBHO 3By4aTh. Eciam mpekpatuth TOTHac >Ke
(mpwxaB pykoit) KoeOaHHs 3TON CTPYHBI, MOKHO
JIETKO 3aMETUTh, YTO OJMHAKOBO HACTPOSHHAs
CTpyHa ApPYyTo# ruTapsl OyaeT ciado 3BydaTh, XO-
TS K HEl ¥ HE TPUKACAHCE.

PezonaHc mMpoko HCHONB3yeTCS B MYy3BIKE.
Ho B cTpourensHOM nerne crapaioTcsi, HA00OpOT,
m3bexarpy pezoHanca. CTpPOHUTENSM TMPUXOIUTCS
BECTU C HUM OOpHOY, TaK KaK MEXaHUYCCKHU pe-
30HaHC MOYKET IIPUBECTH K Pa3pyLICHHSIM.

Copok et Hazan B lletepOypre HEOXUTAHHO
pyxHya BUcAunil Erunerckuii MocT, Korja mo He-
My «B HOTY» MpPOXOJMJIa BOWCKOBas 4acTh. Bo3-
HUK PE30HAHC, MOCT HEJOIMyCTUMO CHIIBHO pacKa-
YaJics. PUTMUYHBIMU TOJTYKAMHU HOT, W TIPOHU30MIEI
oOBa.

Pe3zonanc — 310 oTkIMK. PackaumBaemoe ycT-
POMCTBO Kak OBl «OTKJIMKAETCS» Ha TOJNYKH TOU
e YacTOThI, C KAKOH OHO CIOCOOHO KOJeOaTbes
camo, eciii HapymwuTh ero nokoil. [Ipu coBnane-
HUU PUTMa TOJTYKOB C YaCTOTON COOCTBEHHBIX KO-
nebaHNii yCTpOHCTBa pa3Max KoJeOaHHH TaKoro
YCTpOHMCTBa pe3ko Bo3pacrtaer. Ecnu sxe yacrora
TOJTYKOB HE COBIMAJAET C COOCTBEHHOM 4acTOTOM,
KOJICOaHMS TIOTyJaroTCsl CIIa0BIMH.

[TosTOMy, mIst TOro 4TOOBl HPU OAHOBPEMEH-
HOH paboTe HECKONBKWUX CTAHIIMK BBI MOTJIH OBI
MIPUHATH 10 KEJAHWIO TONBKO OJHY W3 HHX, BaM
HY’)KHO HACTPOWTH Ballly aHTCHHY B PE30HAHC C
KOJIeOaHUSMH, KOTOpBIC TPOUCXOJAT B aHTCHHE
HY>KHOW BaM PaJuOCTaHIIIH.

Jis atoro xak Oynro Obl HY)XHO H3MEHHUTh
JUIMHY aHTEHHBI, HO 3TO HEYIOOHO, Ma M TOYTH
HEBO3MOKHO. BMecTO 3TOro B aHTEHHY BKJIIOYAIOT
MPOBOJIOYHYIO KarymKy. OKka3pIBaeTcs, 4To B 3a-
BHCHUMOCTH OT TOTO, KAKOE€ YMCJIO BUTKOB KaTyIII-
KM BKJIFOYEHO B aHTEHHY, MEHSETCS 4acToTa, Ha
KOTOPYIO HACTPOCHA aHTEHHA. Y BEIMYCHHE YNCIIa
BUTKOB KaTYyIIKU Kak Obl y/UIMHSACT aHTCHHY, YeM
0OJIbIIIE YUCIIO BUTKOB, TEM MEHBIIE CTAaHOBUTCS
CcOOCTBEHHAS YacTOTa DJIEKTPUICCKUX KOJCOAHMIA
B aHTCHHE.

Jnst Toro uto0bl ObUIO yHOOHO BKIIIOYATh TO
WM WHOE YHCIIO0 BUTKOB, JeNaioT oTBOJHL. [lepe-
JBUTAs TIOJ3YHOK TMEePEKIIoYaTessi, BbI BKIIOYaeTe
B aHTCHHY OOJIbIlICE WM MEHBIIIEE YHCIO BHTKOB
KaTyIIKK W, TaKUM o0Opa3oM, HacTpauBacTe e€ B
pe30HaHC ¢ KOJIeOaHUSIMH TOW WA WHOW CTAHIIUH.



JT10 Oymer Bc€ ke odeHBb Tpydasi HacTpoiika,
TaK KaKk OHa U3MEHSETCS HE IUIaBHO, a CKaYKaMHU.
[Mosromy mepexirovareneM OOBIYHO HACTpPaWBa-
IOTCS Ha OMNpPEACHEHHBIH y4acTOK (qHama3oH)
BOJIH, a 3aT€M TIOJCTPAMBAIOTCS TOYHO Ha HYX-
HYI0 CTaHIIMIO C MOMONIBIO KOHIEHCATOpa Iepe-
MEHHOH EMKOCTH, KOTOPBIN BMECTE C KaTyIIKOW H
AHTECHHOUW 00pa3yeT KoieOaTeabHbIH KOHTYD TPH-
éMHMKa. M3MeHAss €MKOCTh KOHJIEHCATopa, MBI
TaK)Ke U3MCHSIEM COOCTBEHHYIO YaCTOTY DIICKTPH-
YeCKUX KOJIcOaHWI aHTCHHBI U 3aCTaBIIIeM €€ OT-
3BIBATHCS HA MIPUXOIAIINE PAAHOBOJIHEI TOW CTaH-
1Y, TIepeiady KOTOPOH XOTUM CITyIIATh.

B «aBepu» paguonpuéMHHKA <«CTydaTcs» pa-
JTUOBOJIHBEI MHOTHX paauocTaHiuii. Ho Gmaromaps
PE30HAHCY <«BXOJ OTKPBHIBAECTCS» CUTHAJAM TOJb-
KO TOW paJMOCTAHIINM, HAa KOTOPYI HACTPOCH
NPUEMHUK B TAHHBI MOMEHT.

UtoOBI mepedTH Ha MpUEM APYTON CTAHITHH,
HEO0OXOJUMO HW3MEHUTh YacTOTy COOCTBEHHBIX
KoJeOaHUI KOHTypa NpUEMHHKA ITyTeM H3MCHE-
HUS MTHIYKTUBHOCTH TN EMKOCTH.

OTOT NPUHIMIT HACTPOWKHU HCIIONIB3YETCS BO
BCEX COBPEMEHHBIX panuornpuémuankax. [Ipormecc
HaCTPOWKH JF000TO pamuonpruEMHNKA, KOTOPHIH
BHEIIHE CBOAWTCS K BPAIICHUIO PYKOSATKHA W Ha-
OJIFOJICHUIO 3a TIEPEMEIICHUEM CTPEJIKH TI0 [IKae,
€CTh HE YTO MHOE, KaK HACTPOHKa KoieOaTeIbHO-
ro KOHTypa B PE30HAHC C YAaCTOTOM AIIEKTpoMar-
HUTHBIX BOJIH, CO3/IaBACMbIX PaJHOCTaHIIUCH, KO-
TOPYIO MBI XOTHM YCIIBIIIATb.

AMIUTATY 1Bl IPUHAMAEMBIX CHUTHAIOB OOBIYHO
OYeHb MaJbl U MX HEPEIKO MPUXOTUTCS YCHIIH-
BaTh. [[yisi 3TOro B NMpUEMHHUKE WUMEETCS CIICIH-
aNbHBIN YCUIWTENb, T. €. pajnoiiaMIia, KOTopas
YBEIMYMBAECT aMIUIUTYAy NPWHUMAaeMbIX KoseOa-
HUH, He MEHSS UX YacTOThL. Takas yCuiIHuTenbHas
CTYIEHb PaJUONpPUEMHUKA HA3bIBACTCS YCUAUME-
JleM 8blCOKOU 4acmombl.

OT JETEKTOPA K I'POMKOI'OBOPUTE-
JIYO. Teneps NpUEMHUKY HY)XHO BBIACIUTH H3
MIPUHATBIX W YCWICHHBIX KOJIEOAaHWHA BBICOKOM
4acTOTHI HU3KOYACTOTHBIE KOJIEOaHMS.

[TockonpKy Hecylue BHICOKOYACTOTHBIE KOJIe-
0aHNA BBITOJHWINA CBOIO POJIb U JOHECIIH KoJieba-
HUSI 3BYKOBOM 4YacTOThI 10 NpUEMHUKA, OHU HaM
0osee He HYXHBI. Bellb BBICOKOYACTOTHBIA MOJY-
JIUPOBAHHBIH TOK HE MOXET HEIOCPEACTBEHHO
TIPUBECTH B JIeHCTBHE OOBIYHBIN 3JIEKTPOMArHUT-
HBIN TenedoH.

HaM HyXHBI Temephb JHIIbL HH3KOYACTOTHBIC
KoJeOaHus.

Otnenenne konebGaHWH HU3KOW YaCTOTHI OT
BBICOKOYACTOTHBIX KOJeOaHUi — mporiecc, oopat-
Hblii Moayssiiiud. OH Ha3bIBaeTCS Oemooyasayuel
WIH Jemekmuposanuem 1O WUMEHHU TPOCTEHIIEro

mpudopa, MPUMEHSIEMOT0 IS 3TOW LEH, — AETEK-
TOpA.

JIeTekTop CIIOBO JIATHHCKOE W 3HAYUT — pac-
KpBIBAIOMINK, OOHApYKHUBaIOIMKA. JTO — TpuoOpP,
0OHapYXMBAIOIINH, BBIICIMIONIANA  KOJCOAHMS
HU3KOH YacTOTHI. JIeTeKTOpHI OBIBAIOT KPHCTAII-
JIUYECKHE, TMPUMCHSEMbIC B OCHOBHOM B JICTCK-
TOPHBIX NMPUEMHHKAX, U JAMIIOBBIE. B 1aMImoBBIX
MpUEMHMKAX BCErNa eCTh JIaMIia, CIIy)Kamas mie-
TEKTOPOM.

Uto0b!I ObLIA SICHA POJIb JIETEKTOPA, MBI TIPEXK-
JIe pacCMOTPYM TMPHUHIIAI ACHCTBUS IIEKTpOMAr-
HUTHOTO TeneoHa.

Tenedon mpezncraBnser coOOH, B CYIIHOCTH,
JNEKTPOMArHUT, CEPACYHUK KOTOPOTO HaMarHH-
yeH (TaK Ha3bIBAEMBIM ITOIAPU30BAHHBIA DIIEK-
TpOMarHuTt). BMecTo sKOps 3JIeKTpOMarHuTa B
TenedoHe yrmoTpeOseTcs TOHKAsl CTaJbHAS TLIa-
cruaka (MeMOpaHa), KOTOpash NPHUTATHBAETCH K
AJNIEKTPOMATHHUTY .

Ecnmu mo oOMOTKe 3yeKTpOMarHuTa MpOXOIUT
TOK, TO OH CO3JaéT MarHWTHOE T0JIe, KOTOPOE JTH-
00 yCWJIHMBaeT MPUTKCHUE MOCTOSHHOTO MAarHH-
Ta, 11060 ocnabnset ero (B 3aBUCHMOCTH OT TOTO,
HaIpaBJeHO JH TOJIe 3JIEKTPOMArHuTa B Ty JKe
CTOPOHY, YTO M TIOJI€ ITOCTOSHHOTO MAarHuTa, WU
B TIPOTHUBOTOJIOKHYIO CTOPOHY).

B cootBerctBMM ¢ 3THM MemOpaHa JHMOO
OopITie, TMOO MEHBIIEC TPUTATHBACTCS K Ceped-
HUKY DJICKTPOMarHuTa, T. €. COBEpIIaeT MEXaHH-
YeCKUE KOJICOaHUs, TOJO0HBIE TEM 3JICKTpUYC-
CKMM KOJICOAHWSM, KOTOpPBIE IPOUCXOIAT B 00-
MOTKE TesedoHa.

Takum o0Opazom, TenedoH NpeBpalnaeT JIeK-
TpHUUECKHE KOJICOAHMS B 3BYKH. A IIJISI TOTO YTOOBI
TeraeOoH BOCTIIPOM3BOIMI TiepefaBacMble 3BYKH,
HY’KHO, YTOOBI TOKH B IIeTH TesieoHa KaK pa3 co-
OTBETCTBOBAJIM TEM HU3KOYACTOTHBIM KOJICOAHH-
sIM, KOTOPBIMH OBUI TPOMOIYIHUPOBAH IepenaT-
YHK.

CrnenoBaTellbHO, W3 MOIYJIUPOBAHHBIX BEICO-
KOYaCTOTHBIX KOJIeOaHWH JOJHKHBI OBITH BbIIEIe-
HBI Te OoJiee MeIJIeHHBIE KOJleOaHus, KOTOpPbIE CO-
OTBETCTBYIOT MOIYJISIMH. DTy 33]]a4y BBITOJIHSICT
JIETEKTOP.

YrpoméHHo MedCcTBHE ASTEKTOpa MOKHO 00B-
SICHUTh TaK. JIeTEeKTOp — ATO BHINPSAMUTEINb, T. €.
puOOp, KOTOPBIA MPOMYCKAET TOK TOJBKO B OJI-
HOM HampasieHud. I[loaTromy MomymupoBaHHBIC
BBICOKOYACTOTHBIC KOJIeOaHMs JCTEKTOp MpeBpa-
IIaeT B TOKH, TEKYIIUE B OJJHOM HalpaBICHUU.

MewmOpana tenedoHa BCISACTBUE CBOCH WHEP-
MU HE yCIIEBaeT CJIENOBaTh 32 OTIEIHHBIMHU BbI-
COKOYACTOTHBIMH HMITYJIbCAMU (TOJTYKAMH) TOKA
Y OT3BIBAETCS HA CPEIHIOI BEIUYHUHY CHJIBI, CO3-
JlaBa€MOM 3THUMHU HUMITyJIbcaMU. ECIM UMITYJIbCHI
CWIbHEe, TO MeMOpaHa TPUTATHBACTCSA CHIIbHEE,



KOTJ[a UMITYJIECHI citabee, 1 MeMOpaHa MPUTATHBA-
etcs crnabee.

Ho umnynbcel mocie aerekTopa TeM OOJIbIie,
4yeMm OOJIBIIE aMIUTUTYAa MOIYJIHPOBAHHBIX KOJE-
OaHMil, TOIBOANMEIX K AeTekTopy. [loaToOMy MeMm-
OpaHa coBepiaeT KoJIeOaHWs, TIOBTOPSIONIHE TE
M3MEHCHUS aMIUIUTY]IbI, KOTOPhIC MPOUCXO/AT B
MOIyIMPOBaHHOM Kojebanuu (dur. 2).

Bpems

Bpems

I Bpems
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dur. 2. Kak npeobpasytoTcs konebaHnsi oT MyK-
podhoHa 4O TenegoHa UM rpOMKOroBoOpUTESNs
npv paguonepegade v pagnonpmnéme.

Bpemsi

1-TOK B LenM MUKpodoHa — MeffeHHble KonebaHus,
ynpaBnsoLme aMmniaTyaon KonedaHuii BbICOKOM YacToThl;

2 — konebaHusi BLICOKOW YacToThl 40 MOAYNSILY;

3 — MoaynupoBaHHble konebaHus;

4 — npoAeTeKTMPOBaHHbIE MOAYNMPOBaHHbIE KonebaHus;

5 — 1ok B TenedoHe.

Kak BUOHO 13 cpaBHEHUS KpuBbIX 1 1 5, TOK B Lenu Te-
nedpoHa n3meHsieTcst NOA06HO TOKY B Llen MUKPOCOOHa.

A 2T0 3HaumT, 9YTO MeMOpaHa TermedoHa BoOC-
MIPOM3BOANT T€ KOJIeOaHMsI, KOTOPBIE AEHCTBOBAIN
Ha MUKPO(OH MEePeIatoIIeii CTAHIIHUN.

Ecnu monmyueHHble KOIleOaHUs HU3KOW YacTo-
ThI JOMOJTHUTENFHO YCHIIMBAIOTCS TIOCTIE JETEKTO-
pa, To BMecTO TeNe(OHHBIX TPYOOK MPUMEHSETCS
TPOMKOTOBOPUTEITb.

OTUM 3aBepIIaeTCs CIOKHBIA MPOIECC PaHo-
repeavm.

JIt00OTIBITHO OTMETHTH cienyrolee. Ecau BbI
Haxoautech, Hampumep, B 1 000xm ot panwmo-
CTaHIIMM, TO KaXJblH MPOU3HECEHHBIM B CTYJIHUH
3BYK IPOUIET BECh IMyTh OT MUKPOQOHA JI0 HAIIIe-
ro yXa B ISTh pa3 ObICTpee, YeM OH YCIEeT JI0C-
TUTHYTh TIO BO3IyXYy /O CTEHBI TOW XK€ CTYyIUH,
HaXOJSIIEHCS B 5.M OT IUKTOpA.

Tak BemMKa CKOPOCTh BCEX PAIUOTEXHUIECKIX
MIPOIIECCOB.
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JIeUCTBYIOIIMI MaKeT

» AMIUTATYTHAST MOTYJISILIMST 1

OTOT MakeT OOBSACHSET SIBICHUS, TMPOUCXOIS-
e B TepefaTdyuke MpH aHOMAHON MOIYJISINH.
HarnsgHoCTh AEMOHCTpAaIMM JTOCTUTACTCS IIPH-
MEHEHHEM HWCKYCCTBEHHOWM MOHTaXHOU CXEMBI,
MO3BOJISAIONIEH TMPOU3BOJAUTh MOXYISALHUIO TPH
OUYCHb MEJICHHBIX KOJICOAHHUSIX MOIYJIUPYIOLIETO
HaINpPSDKEHUS, BBI3BIBAEMBIX MPOCTHIMH HAXKATHSI-
MH Ha MeMOpaHy MUKpPOQOHa.

BHemHuit Bua MakeTa npezicTabicH Ha dur. 1.
Ha nemoHCTpaIoHHOl maHenu u300paXKeHa cxe-
Ma Tene(OHHOTO paAuoNepefaTdyiKa ¢ aHOTHOU
MOJTYJISIITUEH.

Bo30ymuTens muTaroIero aHTeHHY TeHepaTo-
pa 0003HAYCH YCIOBHO KPYXKKOM C JIByMSI CBETS-
IIAMHCS CUHYCOHWJIAaMHU. AHOJIHBIE HENH MOIYIS-
TOpa U reHepaTopa UMEIOT MUJLTHAMIIepMeTphl 1 1
2, B oOmeli aHomHOM 1enu 00euX CTYNEHEH Mo-
CJIEIOBATEIHHO C MOIYIISAIMOHHBIM ApocceneM /[p
BBeIEH TpeTuil MusutammnepmeTp 3. BonprMetp 4
M3MEpSET aHOJHOE HAIPSIKCHUE, MHTAIOIIEee Te-
HepaTtop u Moxynsatop. Jns ompeneneHus HaIu-
YUl BRICOKOYACTOTHOTO TOKa B IIETIH AHTEHHBI U
MPOTUBOBECA BKJIFOYCHBI MHIUKATOPHBIC JIAMIIOY-
ku JI;. B menu nepBUYHON OOMOTKH MHUKPO(OH-
HOTO TpaHchopmaropa Tp uMeroTcs rHe3na M s
BKJIFOUEHUS MUKPO(GOHA U 3aKUMBI «— @B +» s
MOJIKITFOYCHYSI ICTOYHUKA TUTAHUS.

Ha manenm napucoBaHbl TrpaduKy, MOSCHAIO-
e GU3NIecKre MPOIECCH B LEMAX IepeaaTdu-
ka. [IpuHIMIIanpHAass cXema BBIOJIIHEHA ABYMS
I[BETAMHU. TOIYObIM (MOIYJSTOpHAsT CTYIEHB) U
nuoBeIM (reHeparop). KoopauHaTHBIE OCH Tpa-
()MKOB ¥ BCE HAIINCH CJEaHbl TEMHOKOPUYHE-
BOHM KpackoH, rpaduku HampsHKEeHUH — KPacHOH,
rpadUKH TOKOB — 3¢JIEHOM.

IIpu oTcyTCTBUM pa3BEpHYTHIX MOHTaXEH Te-
ne()OHHBIX MEPEATINKOB YCIOBHEIC 0003HAUCHUS
OCHOBHBIX JieTalield Mmoaynsaropa /[p u Tp cienyer
MOSICHATD PEaTbHBIMU IETAISAMHU.

JEMOHCTPAIIUSA MAKETA, Ilocne 00b-
SICHGHHUSI CXEMBI, MPEIICTABICHHON Ha MaHE Ma-
KeTa, U €€ AeTajedl K 3aKUMaM MOAKIHYAI0T, CO-
Omofiasi yKa3aHHYIO TOJIIPHOCTh, IIECTUBOJIBTO-
BBII aKKyMYJISTOP WU 0aTapero rajibBaHUYECKUX
ameMeHTOB. [IpH 3TOM MOSBISAIOTCS aHOAHBIE TOKH
B JIaMITaX, HAYMHAET paboTaTh BO30YIUTENh, B aH-
TEHHOM 1SN BO3HUKAET TOK BEICOKOH YaCTOTHI.

BxirounB B rHe3ga M MUKpOQOH IuCHETYEp-
CKOTO THWIIA, IPOU3HOCAT Tepel HUM TPOMKO «A»

'B.K. Jlabytun, Harnsnguele mocobust mo paauo-
texuuke (MaccoBas pagnooubinoreka), ['ocoHeprous-
nat, 1949.



(B0 BCE BpeMsi IeMOHCTpAIMd MUKPO(DOH HEOOXO-
JMMO JIepXKaTh BEPTHUKAIBHO). MI3MEHEeHHE SpKO-
CTH CBEUYCHHS WHIWKATOPHBIX JIAMITOYEK .J/; CBH-
JIETEIBLCTBYET 00 M3MEHCHWU aMILTUTYABI BBICO-
KOYaCTOTHBIX KOJieOaHuH, T. €. 0 HATMIAN aMILIH-
TYJHON MOIYJISIINH.

UTo0Bl TPOCIEANTh MPOUCXOMASAIIUE B TEpe-
JaTYNKE TPOIECChl, MOAYIIALNIO HAYWHAIOT TPO-
W3BOJNTH, HAKUMAS U OTIycKas MeMOpaHy MHK-
podoHa manbneM. B MOCTPOGHHOM MakeTe IMpHu
YBEIIMYCHUN JABJICHUS HA MeMOpaHy aHOJHBIN
TOK MOAYNATOpa yMeHbinaeTcs. OHAKO MOIYJIs-
IIUOHHBIN Jpoccens /[p, obmanarommid OONbIIONH
WHAYKTUBHOCTBIO, CTPEMHTCS MOIICPXKATh CHITY
MPOXOJIAIIETO YEPE3 HErO TOKAa HEU3MEHHOU. B TO
BpeMs Kak MIUTHaMIiepMmerp 1 oTMmeuaeT 3Ha4H-
TEJIHHOE YMCHBIIICEHUE TOKA MOIYJIATOpPA, MUJLIU-
amriepMeTp 3 yKa3blBaeT Ha HeOOJbIIOE M3MCHE-
HUE CHJIBI TOKA B LIEMHU JPOCCeNs, a MUJUTHAMITEP-
METp 2 MOKa3bIBACT YBEIMYCHUE TOKA B aHOJHOM
LIETIM TeHepaTopa. DTO B CBOIO OYEpelb MPUBOIUT
K YBEIMYEHHUIO aMIUTUTYAbl T€HEPUPYEMbIX KOJje-
0aHuil BBICOKOW YacTOTHI (JTAMITOYKH B IICTH aH-
TEHHBI 3aroparorcs sipue). [Ipu oTnyckaHuu MeM-
Opanbl MUKpohoHa HaAOIOMAIOTCS OOpaTHBIC SB-
nenusi. Tok MoaynsiTopa pe3ko Bo3pacTtaeT. Tok B
Jpoccesie YBEIMYMBACTCS HA Mallyl0 BEIUYMHY.

Tox reHepatopa majgaer, W aMIUIATYyJla BBICOKO-
YaCTOTHBIX KOJEOAHUH TakKe YMEHBIIIAeTCs.

[IpyunHa »>THX mNepepacupeseiecHnid TOKOB
KpoeTcs B MOAYJISIIIHOHHOM Jpoccene. OOparia-
sICb K CBOWCTBAM KAaTyIIKH HHIyKTHBHOCTH, Ha-
MMOMHHAEM, YTO BCSIKOE M3MEHEHHE CHJIBI TOKa B
HEW MOpOXKIaeT 3. A. C. CAMOMHIYKIUH, MPEIsT-
CTBYIOIYIO 3TOMYy HM3MeHeHuto. [loaTomy, Korma
AHOIHBIN TOK MOJYJSTOpa yMEHbIIaeTcs (Haxu-
MaeM Ha MeMmOpaHy), B Jpocceiic BO3HHKAET
3. 1. C. CAMOMHAYKIIMH TOTO K€ HAIIPaBJICHHUS, YTO
1 2. 1. C. aHOJHOM OaTapen. B pesynbTaTe yBemu-
YUBACTCS HANPSHKCHHE Ha aHoJax O0ewX Jamil
(nabmromath Mo BONMBTMETPY 4). YBenudeHue Ha-
MPSDKEHUST HA aHOJE TEHEPAaTOPHOM JIaMIIbl MPH-
BOJAWT K BO3pAacTaHUIO €€ aHOJHOTO TOKAa M aM-
IUTMTYABl TEHEPUPYEMBIX €r0 Konebanmii. Korma
K€ aHOIHBI TOK MOJAYNATOPA YBETUYHBAETCS
(oTmmyckaem MeMOpany), B apocceie /[p BO3HHKaA-
€T 3. J. C., HallpaBJeHHasl HaBCTpeuy 3. J. C. aHOA-
HOW OaTapeu W CHUKAOINAs aHOHOE HAMPSKCHHE
reseparopa. B pesynbTare aHOJIHBIA TOK YMEHb-
IaeTcs W CHIKACTCA aMIUIMTY/1a KoJeOaHul BhI-
COKOI 4acCTOTHI.

[Tocne 3TOro0 0OBSICHEHUS M3ydaeMbIl MPOIIeCC
WUTIOCTpUpYyeTCs TpaduKkaMu C IMOBTOPHOH Je-
MOHCTpaIuel paboThl MaKeTa.
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®ur. 1. BHelwHW BUA AEWCTBYIOLWEro MakeTa.



YCTPOMCTBO MAKETA. IpunnunuanbHas
cxema Makera ((ur. 2) HCKIIOYUTEIBFHO MPOCTa.
KpoMe BBIBeIEHHBIX HAPYXy WHIUKATOPOB, OHA
COJICPYKUT JIHIIE J[BA MPOBOJOYHBIX COMPOTHUBIIC-
Hus. Jlamnouka JI; CAOyXWUT JUIsl TOJICBEYMBAHUS
CHHYCOHUJ] B yCIOBHOM O0O3HAYCHHWH BO30YIUTE-
ns1. Bee pubopsl MakeTa — BOJILTMETPHI Ha 66 ¢
MEPEPUCOBAHHBIMH IlIKajamMu. Y mpudopos 1, 2, 3
pucytorcs mkaiasl Ha 60ma, y npudopa 4 — Ha
3006. I'nezga M aBromatmueckue. [Ipu BeIKITIO-
YCHUH MHKPO(POHA WX TPYNKHUHBI TMOAKIIOYAIOT
compoTuBicHue R;, ycraHapimBaromee OaraHc
TOKOB MOJIYJISITOpa U TeHEpaTopa.
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®ur. 2. MNMpuHUMNuanbHas cxema
OencTByloLLEero MakeTa.

Jauubie neraneil cxeMel crnenywoomwue: Jj —
nammouku Ha 2,56 u 0,075ma; JI, — naMnodka Ha
6,361 0,25a; R, = 500m; R, = 300m.

JIutepatypa
Knueu

I'. M. llaBb111I0B,
1949.

[MomynsipHO M3NArarOTCs OCHOBHBIC MPHHIUIBI Pa-
JMUOTEXHUKUA M PACCKa3bIBACTCS, KaK MPOUCXOIAT pa-
JUoriepeaya u paguonpuém.

®. YecrtHos, Paguo ceroanst, Boenusmar, 1950.

B nepBoii raBe npocThIM U AOCTYITHBIM JIJISl HA4H-

l'oBopur Mocksa, Cssi3bu3aaT,

HAIOMIETO PAaIUOIOOUTENST  S3BIKOM  OOBSACHSIOTCS
TIPUHIIMITE  paTUoOTEICPOHHON Tepemadyn M paguo-
npuéma.

I'. U. baGar, DnextpudectBo padoraet, ['oconepro-
n3nar, 1951.

B mecroit rmaBe «O BoJHAaX, O CHUTaX, O Pa3HbIX
JIPYTHX BelaX, a TJIaBHBIM 00pa3oM, O JalbHEH CBI3H»
TOBOPUTCS, MO KAKUM MpPU3HAKAM DPAa3ICISIOTCS JJICK-
TPUYECKUE TOKH, KaK OHH (DHIBTPYIOTCS, YTO TaKoe
MOJIYJISIIHS U IEMOTYJISIIHSI KOJICOaHUH .

WN. II. XXepebuoB, PanmnorexHuka,
1953.

Y4ebHoe mocobue s paguoKpy)KOB U caMooOpa-
30BaHMS.

C. A. baxanos, Uto Takoe panmuosiokaiusi, Boen-
nsnar, 1948.

B msATO¥ TIaBe pacckasblBacTCs O JIAMIOBBIX T'€HE-
paTopax.

CBs3pM31aT,

Cmambu

I'. HaBeimoB, OT MuKpodOHA 10 aHTEHHBI, «Paano»,
1950,Ne 1.

®. YectHoB, T'osoc coBerckoro pajawo, <«3GHaHUE
cwia», 1950 Ne 5.

C. 3. Xaiikun, Kax mpoucxonut paguomnepenaua u
paauonpuéMm, «Pagro», 1951 No 2.
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I'JIABA YETBEPTAS
PAJIMMOCXEMBI

X

1
Kak unurtath pagnocxemMbl

Ectp oOnactu denoBeyecKOW NEATENbHOCTH,
TJIe CJIOBAMU T0JIb30BaThCA HEYA0O0HO. My3bIKaH-
TbI, HampuUMep, TPUMEHSIOT HOTHI, MaTEMaTHKH
MOJIB3YIOTCS  anreOpanvdecKUMU  BBIPAKECHHSIMH,
XMUMHKH UCTIONB3YIOT SI3BIK (POPMYJ, HHKCHEPBI-
MEXaHHUKH BBIPAXKAIOT CBOU MBICITH YEPTEIKAMHU.

DONEeKTPUKH M PATUOTEXHUKH TOBOPAT CXeMa-
MU.

CXeMBI — 3TO SA3BIK AIIEKTPOPATUOTCXHUKH.

CxeMy MOXXHO YHTaTh MPUMEPHO TaK, KaK MBI
guTaeM OOBIYHYI0 KHHTY. llo mpHHIHNHATBEHOMN
CXeMe pPagUONpPHEMHUKA BCSKUN, YMCIOIIMNA YH-
TaTh €€, 6e3 KakuxX ObI TO HU OBUIO TEKCTOBBIX TI0-
SICHEHUH MOKET TOYHO OTIPENIEUTh HE TOJIBKO BCE
JICTalv, BXOSIINE B COCTaB JAaHHOTO MPUEMHUKA,
HO | POJIb ¥ Ha3HAYCHUE KKIOW U3 HUX, TIOPSIO0K
COCTMHCHHS 3THUX ACTalled MEXIy co0OM, Mpoxo-
XKJICHHE TOKOB KaK B OTIENbHBIX Y4acTKax U y3-
JIaX CXEMBI, TaK U BO BCEH CXeMe.

ITo mpuHUMNHMANTBHON CXEMe MOXKHO OIpee-
JUTH KJacC MPUEMHHKA, €T0 DIEKTPHUECKUE OCO-
OCHHOCTH, JIOCTOMHCTBA H mpouee. CIOBOM, cXe-
Ma JIt000ro NMpuéMHUKA WM amnmapaTta AaéT moi-
HOE TIpeACTaBlIeHHEe 00 ero NPUHIUIHAIEHOM
YCTPOMCTBE W MO3TOMY, PYKOBOACTBYSCH TOJBKO
€10, MOXKHO TIOCTPOUTH NMMPUEMHUK.

Ho 49T00BI cxeMbl JIOOBIX paguoNPUEMHUKOB
WIM ammapaToB OBUTH HACTONBKO IOCTYIHBI IS
YTCHHUS W TIOHUMaHHS, KaKk OOBIYHBIC TEYATHBIC
KHWTH, HaJl0 3HAaTh CXEMHBIM S3bIK, HA/JI0 yMETh
YUTaTh CXEMBI. J[71s1 3TOTO TpeXkae Bcero Heooxo-
JIUMO M3YYHTh a30yKy CXEMHOTO S3bIKa, T. €. yC-
JIOBHBIE O0O3HAYEHUS BCEX JETaNeH, MPUMEHSIIO-
IUXcsl B paamoamnmaparype. JTa a3z0yka gocra-
TOYHO OOIIMPHA, MPUTOM OHA 110 MEPE MOSBICHHS
HOBBIX JICTaJCH MOMOJTHACTCS HOBBIMH O0OO3HAYE-
HUSMH. 3aIIOMHAHACTCS 3Ta a30yKa CpaBHUTEIEHO

1
Ilo Pa3HbIM UCTOYHHKAM.

XX
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JIETKO M OBICTPO B TpOIECCE€ MPAKTUYECKOTO e
W3YYCHUS.

OCHOBHBIE CXEMHBIC 0003HAUCHUS, MOJB3YICh
KOTOPBIMA MOKHO TPHCTYNHTh K YTEHHIO IMPHH-
IUMHATBHBIX PaIIOCXEM, IPUBEICHBI HA CTpP. 72—
77.

3mech clueayeT OCTAHOBHUTHCA Ha YCIOBHBIX
0003HAYEHHUAX BETUYNH HEKOTOPHIX JAeTajei.

SJIEKTPUYECKUIT KOHJEHCATOP. Oc-
HOBHBIM 3JICKTPUYECKUM TApaMETPOM €ro SBIIS-
eTcst EMKOCTh. B dopMmyiax EMKOCTh 0003HAYAIOT
naTuHckor OykBo# C. Ha cxemax OKOJI0 KaXKIoro
CUMBOJIMYECKOTO HM300payKeHUS KOHJEHCATOpa
crout OykBa C, a 9TOOBI OTJIMYNATH OJWH KOHIICH-
caTop OT APYToro, K 3Toi OykBe MPHOABISIETCS
ungekce (Cy, Co U T. 1.).

UTo05I He 3arpOMOXKIATh PaJAHOCXEMBI, BMECTO
MOJHBIX HAaUMEHOBAHWN BEIWYMH €MKOCTH KOH-
JICHCATOPOB MPUMEHSIOT CICIYIOIINE COKpAIIEH-
HbIe 0003HAYCHUSI.

EmkocTs KoHzmeHcaTopoB oT 1 10 999 nmukoda-
pax (MukpoMukpodapan) 0003HAYAETCS UHCIIOM,
COOTBETCTBYIOIINM UX EMKOCTH B MMUKO(apaiax.

Emkocts koHmencaropos ot 1 0000 99 000
nmukodapan o003HaYaeTCss YHCIOM, COOTBETCT-
BYIOIIMM KOJHYECTBY ThICSY TUKO(apas ¢ OyKBOM
T vu m.

Emkocts konmeHcaTopos ot 100 000mmkoda-
paa ¥ BeIIe 0003HAYACTCS B JOJSX MHUKpOQapal
WM LENbIX MUKpodapamax 0e3 HaMMEHOBaHUS.

Ecnu €MKocTh KOHAEHCAaTOpa paBHa IIEJIOMY
quciry MUKpodapas, To sl OTIMYUS OT 0003Ha-
yeHuss €MKOCTH B THKO(apagax B 3TOM CiIydae
nocye MUQPbI CTABUTCS 3a1sATas U HYJIb.

Ha deprexax oOo3HaueHuss EMKOCTEH HaIO
YUTATh TaK:

C165 ................. C]_=65I’ld)
Co3M..\ i ... Co=3000n¢
C355m ..o C;=5500n¢
Cs03. . C4 = 0,3uxgh
C54,0 ................. C5—4MK4)



KATVIIKA UHAYKTUBHOCTHU. Drta ne-
Tambs 0003HadaeTcs JaTMHCKOW OykBo# L. Ha
cXeMax, e H300paKEHO HECKOJIbKO KaTyIlekK,
OKOJIO KaXKJIOW M3 HUX CTaBUTCS OykBa L ¢ mHIek-
camu (Lq, Ly, Lam 1. 11.).

COITPOTHUBJIEHHUE. EnuHuma »aexTpude-
CKOTO CONPOTHUBJICHHUS OM HWHOTJA 0003HAYaeTCs
rpedeckoii OykBoii Q (omera).

B paguorexHuyeckol anmapaType 4acTo IpH-
MEHSIIOTCS COTIPOTHUBIICHUSI OONBIIUX BEIUYHH.
Jlis vu3MepeHusl X COMPOTUBJICHUS IOJIB3YIOTCS
eIVHUIIAMU. MEroM (meom), T. €. MHJUIHOH OM,
WA KUJI0OM (Kom) — Thicsiua oM. M300paxkeHus
COTIPOTUBJICHHUS HAa CXEMaX COMPOBOXKIAIOTCS Ja-
THHCKOW OykBo¥ R. Ecim Ha cxeme MHOTO corpo-
THUBJICHUH, TO UX OOO3HAYCHUS TaK ke, Kak U y
KOHJICHCATOPOB, cHaOxarorcs nuaekcamu (R, Ry
HT. I.).

Yacrto Ha cxeMax MPUMEHSIOT CIEYIOINE YII-
poIEHHBIE 0003HAYCHUS BEJIMYMHBI COMPOTHBIIE-
1317078

Benuunnel conporusienuii ot 1 10 999om
0003HAYAIOTCS YHUCIIOM, COOTBETCTBYIOIIMM KX
BEITMYMHE B OMaX, 0€3 HANMEHOBAHUS OM.

Benuunnsr conporusienuit or 1 000mxo 99 000
om 0003HAYAIOTCS YHCIIOM, COOTBETCTBYIOIIAM
YHCITY ThICSY OM, ¢ OykBol T wim m.

Bennunnbl conportusnenuid ot 100 000om u
OoJpire 0003HAYAIOTCSA B MEroMax WM MX JOJSIX
0e3 HANMEHOBAHUS M2OM.

Ecnu BenmuurHa CONMPOTUBIICHUS paBHA IIEIOMY
YHCITy MEroM, TO JUIS OTIHYUS OT 00O3HAYCHUS
BEJIMYMHBI COTIPOTUBIICHHUH B OMax roclie IuGpbl
CTaBSATCS 3aMsATasi U HyJb.

Ha wueprexxax o0003HAYCHHWS CONPOTHBICHHUHA
HaJIO YUTATh TaK:

Ri800.................. R, = 8000m
R, 40mM. ... R, = 40 000om
R17m................. R: = 1 7000m
RO2.................. Ry = 0,2m20m
Rs20.................. Rs = 2meom

HpI/IHLII/IHI/IaJIBHaH N MOHTa’>XHasda
CXCMal

[MpuHnunmuaneHas cxema He NMa€T HHUKAKUX
YKa3aHUil HU O cCaMOM KOHCTPYKIIMH, HU O BHEII-
HeM 0OpMJICHUH ammapara. ITH BOIPOCH pellia-
€T MO0 CBOEMY YCMOTPEHHUIO KOHCTPYKTOP, PYKO-
BOJICTBYSICh OOIIMMH TpaBUJIAMH KOHCTPYHPOBA-
HUS 1 MOHTaXa, IPOU3BOJICTBEHHBIMH BO3MO>KHO-
CTSIMH, HaJIMYMEM MaTepHaJiOB W PaJHOAETAICH,
00IIIe# CTOMMOCTBIO IPUEMHUKA U T. 1.

1
ITo pa3HbIM UCTOYHHUKAM.
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MoXHO co34aTh JECATKH NPUEMHHUKOB, KOTO-
pBI€ 10 BHEIIHEMY BHy U KOHCTPYKIUHU He OyayT
MOXO0XHU APYr Ha APYyra, HO MO CBOCU MPUHIUIU-
aTbHOM CXEME W JJCKTPUUYECKUM KayecTBaM OHU
OyIyT NPENCTaBIIATh COOOW OMMH M TOT XK€ IPH-
E€MHUK.

Takum 00pa3oM, JUTsl ONIBITHOTO KOHCTPYKTOPA
OCHOBHBIM JOKYMEHTOM, IAlOIIUM TOJHYIO Xa-
PaKTEepHUCTUKY PpPaTUONPUEMHNKA, SBISETCS €ro
MPUHIIAITHATBHAS CXeMa.

Hnst panumomnrobuteneit, He o0iagalOUIMX JOC-
TaTOYHBIM OIBITOM KOHCTPYHWPOBaHHUS paaHOAan-
naparypbl, KpoMe TMPUHIUIHAATHHON, MaéTcs ele
Y MOHTQ)XXHas CXeMa MPUEMHUKA.

MonTakHas cxemMa — 3TO pabouuii 4epTéx,
SIBIISIOLIUICS B M3BECTHON Mepe Kak Obl (hoTorpa-
(dyeckM M300paKCHHEM BCETO MOHTaXKa MpPH-
émunka. Ha He#l marorcs He TOIBKO m300pakeHHe
Y pa3Mepsl KaXI0# JeTany anmnapara, HO U Imops-
JIOK MX pa3MEIICHUSI U B3aUMHOTO PAaCIIOIONKEHUS
Ha IacCH, a TaKXKe MOJJIMHHOE PAaCIONOXKCHUE
BCEX COETMHUTENIbHBIX TPOBOJHIUKOB CXEMBI.

Takum oOpa3oM, MOHTaxHast cxema JMaéT ToY-
HOE OTOOpakKeHHE KOHCTPYKIIMH armaparta ¥ Io-
3TOMY IO HEW MOXKHO €ro ckonupoBatb. Ho onHa
He IaéT BO3MOXXHOCTH CYJIUTh O paOOYHX H HJIEK-
TPUYECKHUX KAYECTBaX M OCOOEHHOCTSAX KOHCTPYK-
uuu. [Ipocnenuts Mo Hell MPOXO0XKIESHNUE TOKOB BO
BCEX LIEMAX ammapara Jake NpU THIATeIbHOM
M3Y4YEHUH CXEMBI OUYCHb TPYyAHO. s 3TOTO HEeUs-
OC)KHO TIPUXOIUTCS MPUOETraTh K IMOMOIIM MPHH-
[UANHAILHON CXEMBI.

1
Pacmudposka pagmnocxem

JIto0Ooit pamnonpuéMHHUK WX TIEPENaTIUK CO-
CTOUT W3 TPYIIBI JIeTaliel, COCTUHEHHBIX IPO-
BOJHUKAMH B ONPEICIEHHOW KOMOWHAIIUU B CO-
OTBETCTBUMU C €T0 NMPUHUUIHUAIBHOW CXEMOH, IO-
SICHSAIOIIEH IPUHIIUII €T0 TEUCTBUA.

Jis HarisgHOCTH MBI OyJEM COTOCTaBIIATH
paarocxeMy ¢ MPOCTPAHCTBEHHBIM PUCYHKOM CO-
OTBETCTBYIONIETO anmnapara. B neiicTBUTeIbHOCTH
JKE armapar UMeeT COBCeM MHOW BUJ. BCE JICTAH
pacCTaHaBIMBAIOTCS TaK, YTOOBI ammapaTr HMel
BO3MOYKHO MEHBIIINE pa3Mephl U OBUT YIOOHBIM B
oOparleHuH.

CoOupast pamuONpUEMHUK MO TPUHITUITHAIE-
HOW cXeme, IeTand HeoOXOIUMO PacCTaBIATh OI-
penenéHHpIM 00pa3oM, Harpumep, m3deras B3a-
MMHOW OJIM30CTH HEKOTOPBIX M3 HUX, YCTPaHAA
B3aMIMHOE BJIMSIHUC JETalIcH IyTeM TOMEIICHUS
MEXIy HHUMH JKpaHa W T. 1. OTO HE0oOXOIUMO

teemr epacumoB, Kak unrats paauocxemsl, I'oc-
sHeprousaar, 1948.



MMOTOMY, YTO Ka)bIil TPOBOJHUK, KaXIasl IeTallb
NpUEMHUKA HAaXOAATCA TOJA ONpeAeT€HHBIM Ha-
MPSKEHUEM U HECYT DJIEKTPUUYECKUN TOK; CICAO-
BaTeNbHO, BOKPYT BCSKOI'O MPOBOJHUKA B MPUEM-
HUKE OO0pa3yloTCsl DIIEKTPHYECKOE W MarHUTHOE
MoJIs, a TIepEMEHHBIE JJIEKTPUYECKOe WM Mar-
HUTHOE MOJs, NEUCTBYS HA APYroil MpOBOJHUK,
CO3/1aI0T B HEM DJIEKTPUUYECKUE TOKU. DTO CIEIyeT
MMETh B BUAY, coOnpasi MpUEMHUK IO TPUHIUIIH-
anpHOM cxeme. HeoOmymaHHOE pacIoIOKEeHUE
JeTanel MOXKET CcO3JaTb MEXIy OTACIbHBIMU
3JIEeMEHTaMH OYE€Hb BPEIHBIE CBA3H.

JIETEKTOPHBII1 PAJIMOITPUEMHUK.
CxeMa mpocTeHIero AETEKTOPHOTO NPUEMHHUKA
nokazana Ha ¢wur. 1, a IPOCTPaHCTBEHHBIH PHUCY-
HOK 3TO# cxeMbl —Ha ur. 2.

Qur. 1. MpuHUMnNmnansHasa cxema
0ETEeKTOPHOro NPUEMHMKA.

B cxemy nmpuéMHUKa BXOIAT. aHTE€HHA A, 3a-
3emiieHne 3, KaTymika L, KoHAeHcaTop mepeMeH-
Hoit émkoctu C, nerextop /[, Tenedon T u 610KH-
POBOYHBIN KOHJIEHCATOP NOCTOSIHHOM éMKocTH Cg.

®ur. 2. MNMpocTpaHCTBEHHOE N300paxeHne
cxembl cwur. 1.

Karymka L u xonaencarop C cocTaBisioT Ko-
nebaTenbHbIl  KOHTYpP, C TIOMOINBIO KOTOPOTO
MPOM3BOANTCA HACTPOWKAa Ha Ty WM HHYIO pa-
OUOCTaHIMIO. Tak Kak K EMKOCTH U MHIYKTUBHO-
CTH KOHTYpa J00aBJISIOTCS CONPOTHUBIICHHE, EM-
KOCTh W WHAYKTHBHOCTH aQHTEHHBI, TO MOCIEIHASA
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BIIMSCT HA HACTPONKY NMpUEMHHKA M HA €ro U30u-
parenbHOCTh. HacTpolika npu€éMHHKa TPOU3BO-
JUTCSL TiepekitouaTeneM /1 1 KOHIEHCATOPOM Iie-
pemMenHol émkoctu C.

B HekoTOpbIX THIAaX NETEKTOPHBIX MPUEMHU-
KOB IUTaBHAs HACTPOMKa OCYIIECTBISIETCSA IUIaB-
HBIM U3MEHEHHEM HWHIYKTUBHOCTU KaTYIIKU KOH-
Typa (c momorpio Bapuomerpa). I'pybast e Ha-
CTpOIiKa MPOM3BOAMNTCA TEPEKIIOYCHUEM YHCIa
BUTKOB HEMOJBUKHOM KaTYILIKK BapHOMETpa.

OJTHOJIAMITIOBBIM1 PETEHEPATOP. Ilpo-
CTEUILIUM JIAMIIOBBIM NMPUEMHUKOM SIBIISETCS OJI-
HOJIaMTIOBBIH pereHepaTop. Ha dwur. 3 mpuBeneHs
JIBa HamOoJiee pacIpOCTPAaHEHHBIX BapHaHTa CXeE-
MBI OJJHOJIAaMITOBOTO peTreHepaTopa.

odur. 3. Cxembl 0gHONaMMNOBbIX
pereHepaTMBHbIX MPUEMHUNKOB.

B cxeme ¢ur. 3a oOpaTHas CBsi3b U €€ pery-
JIMPOBKA OCYLIECTBISIFOTCS C IOMOIIBIO KaTYIIKH
L,, MHAYKTUBHO CBA3aHHOW C Karymkoi L;. ITpo-
CTpaHCTBEHHOE U300paKEHUE I3TOM CXEMBI IIpUBe-
neHo Ha dur. 4.

®ur. 4. MNMpocTpaHCTBEHHOE N300paxeHne
cxembl ¢our. 3,a.



B cxeme ¢ur. 36 oOpaTHas CBSI3b TaKXe OCY-
IIECTBIISIETCS KaTYIIKOW Ly, HO perynmpoBka Be-
JIUYUHB OOpaTHON CBS3M IMPOU3BOAMTCS 37I€Ch
n3MeHeHueM €MKocTH KoHjeHcaropa Cs. Karymi-
ku L; u L, pacronaratorcst HeTIOABHKHO.

B »T0i1 cxeMe ecTh JApoccenib BBICOKOW 4acTo-
THI /[p, Ha3HAUEHUE KOTOPOTO 3aKJIFOYAETCS B I10-
BBIIIEHUU COIPOTUBIICHUS Ui TOKOB BBICOKOU
qacTOTHl memu Tenedon 7 — Oarapes anoma b,.
Ecnu Ob1 310 conpoTuBIieHUE OBLTO HEBEITHKO, TO
TOKM BBICOKOW 4YaCTOTBHI HAIPABIISIIUCH OBl 10
OTOW IIETH, a HE IO KaTyIIKe OOpaTHOHM CBSI3U U
00paTHYIO CBS3b OCYLIECTBUTH ObLIO OBl HEBO3-
MokHO. CremoBaTenbHO, aHOMHBIA TOK B DTOM
CXeMe HampaBisIeTCsd MO ABYM IETSIM: 10 OTHOMN
MPOXOJUT MOCTOSIHHBIA TOK U TOK HM3KOW 4acTo-
ThI, & TIO APYTO# — TOJIEKO TOK BEICOKOH YaCTOTHI.

Jluteparypa
Knueu

C. M. I'epacumoB, Kak uurate paguocxemsl (Mac-
coBas paauooubnnoreka), 'ocanepromsnar, 1948.

I'. M. JlaBeimoB u B. B. Illunos, Yuurech uuTaTh
paauocxemsl, Ces3pu3aar, 1951.

Cmambvu

N. N. Cromxerckuid, [IpuHIIMNIHaIbHAS U MOHTAX-
Has cxeMbl, «Paguo», 1946 Ne 4/5.
Kak unrtath paguocxemsl, «Pamuo», 1946 Ne 2.

—— SR ———
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O603HauyeHus geTanei Ha cxemax™

[TOCTOSIHHbLIE COMPOTUB/IEHUS DNIeKTpOINTUYECKNE
I KOHAEHCAaTOPb!
" \\
4 A )
R RO i ch
| !
1 ’
[lepeMeHHbIe COrNpOTUBIICHNS [lepemMeHHbIE KOHAEHCATOPAI.!

U peocTatel HaKasna
O\ ( OAMHAEPHbIE
) N9

Lepammo”, 1951,Ne 1, 2, 3, 4, 61 7.
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Karywka ¢ orsogamm LIBe KatyLuKu C NepeMeHHoM
CBA3bIO MEXAY HUM.

Karylwka ¢ cepaeqyHmKoM CuioBou 4poccesib,
13 MarHUTOANI/IEKTPHKAE APOCCesIb HU3KOU Y4acToTbl
L A4Ap
Karyiuka ¢ nepemeHHos TpaHc@opmaTop BbIXO4HOM,
UHAYKTUBHOCTbIO TPaHCHOPMATop HU3KOU Y4aCTOTh!
p /
] L
i 5 S
I ~ I]

TPaHCc@opMaTop BbICOKOU

(rIPOMEXYTOYHOM) Y4aCTOThI




CoegquHeHne rnpoBogos CoequHEHMNE C KOPIycoMm

[lepexkpeLynBaHune rnpoBo[oB
b6e3 coeanHeHUs llposog B skpare,
CQEANHEHHOM C KOPI1yCcoM

[IpogosmvkeHmne rnpoBoaAa
Ha CxXeme He rioKas3aHo \

Q\\:\\\\étg_jgnCeﬂbHoe rHe340 O603HayeHns: )
repeMeHHbIN TOK, [10CTOSHHbIU TOK

O— v —

[a/1bBaAHUYECKUL 3/1IEMEHT
U GKKYMYJISTOP
(C 0603Ha4YeHNeEM rnosISpPHOCTH)

barapes ra/ibBaHMYECKUX 3/1EMEHTOB
UM aKKyMYyISTOPOB

g e
3azemieHmne
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TenepoHsi
C 0Oro/10BbeEM

lloacTpoe4Hbie KOHAEHCATOPbI

/_pOMKO/_OBOpMTEHM.'
Bbiknoyarenn: o6ujee 0603HaveHme,

0AUHAaPHbIE,

SJIEKTPOANHAMUNYECKUNE
rpoMKoroBopuTenu C
rnogmMarHn4duBaHuem




OCHOBHblE OCHOBHbIE TUIMbI PaANOAAMIT

SJ/1EKTPO4b] Nvon
moa uam .
JI
pagunosiamnm 04HOAHOAHbI T):',rf;z”
bannoH KEHOTPOH

J1amribl O

LBoiiHOM Anoa v leHTO
ABYXaHOA4HbIVI KEHOTPOH (aHTUANHATPOHHAS CeTKa
C pazaesnéHHbIMu Kkatogamu COEAMHEHa C KaTo4oM)

Katog KoCcBeHHOro
Hakana (no[orpeBHbIit)

JKkpaH

L1BoiiHOM Tpmnoa ¢ o0bLymm
BbIBOAOM OT Kato40B

CeeTawmniicsa skpaH
B OMNTUYECKOM yKa3arerse
HacTpoviku
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lentogbi DneKTpoHHO-1y4YeBbie TPybku
o C 3/1IEKTPOCTATUHYECKUM OTK/IOHEHUEM
)

#1

OnTuyecknit ykasaresb
HacTpoviku

(11T
T
T

jall)

Tpuon-rekcos DOTO3/1EMEHTbHI
BaKYyMHbIE rasosbie

[a3oTpoHsi
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TJIABA ITATAS
JEETEKTOPHBII TPUEMHUK

X

[lepBbie pagnonoOUTENbCKIE
. 1
JETEKTOPHBIEC TPUEMHUKH

3a rombl pPa3BHTUS COBETCKOTO PATUOIOOU-
TEJIhCTBA B HAIIUX DPATUOIIOOMTENHCKUX >KypHa-
JlaX OIMMCAHO OKOJIO CTa Pa3NMYHBIX KOHCTPYKITHI
CaMOJICNTEHBIX JIETEKTOPHBIX MPUEMHHIKOB.

B srom o0wiumu KOHCTPYKIMI HET HHYETO
YJAUBUTENIBHOTO. JIeTEKTOPHBIN MPUEMHUK AEIIIEB,
He TpeOyeT WCTOYHHMKOB IUTaHWs, TaET OYCHb
YUCTHIN ¥ YBEPEHHBIN MPUEM HAIITUX MOIIHBIX pa-
JUOCTAHIM U TIO3TOMY OH SIBIISIETCSI HE TOJBKO
JKEJIAaHHBIM TOCTEM B JIOME CEIBCKOT0 PaJHOIIO-
Ooutens, HO W TEPBON KOHCTPYKIMEW HAYUHAIO-
IUX PaguoItoOnuTeNIei B TOpOIe B 00s3aTeILHOM
MIPaKTUYECKON pabOTON B KAKIIOM PaTHOKPYKKE.

JleTekTopHbIE MPUEMHUKH 0 CHX IOp HE yT-
paTWIN CBOEro 3HAYCHUS JUIS pPagropUKaIIN
ctpansl. Haoboport, B paiionax, rme eme He mpo-
nuia 3JeKTpudUKamys, OHU IMOJIy4aroT OOJBIIOE
pacnpoctpaHerue. JloCTaTOYHO CKa3aTh, 4YTO B
Owmckoit obmactu ¢ utons 1949mno maii 1951r. yc-
taHoByieH0 63 000 1eTeKTOPHBIX pagHONPUEMHU-
KOB B JIOMaX KOJIXO3HUKOB.

B ucropum pazBuTHS COBETCKOTO PaUOIIOOH-
TEJIHCTBA TEPBBIE JIETEKTOPHBIE MPUEMHHUKH CHIT-
panu 60nbiTyr0 poib. C HUX Hadvajgach MpaKTHUE-
CKasl, KOHCTPYKTOpPCKasl JCSATEILHOCTh MHOTHX
TBICSIY DHTY3UACTOB PATUOTEXHHUKH.

[MPUEMHHK OT'AHOBA. IlepBsiM mnpuém-
HUKOM COBETCKHX paJUONIIOOUTENeH CcunTacTcs
JIETEKTOPHBIA ~ PaIUONIPUEMHUK  KOHCTPYKIIUH
nmk. H. WM. OranoBa, onucaHHBIA B MEPBOM HO-
Mepe KypHasia <«PaauonroOUTENb», BEIIICIIICM
16 aBrycra 1924r.

CxeMa m OOIIHMil BUJ ATOTO MPUEMHUKA TTOKA-
3aHbl Ha ur. 1.

[MpuéMHUK UMEET CIeAYIONINe NCTaNIN: KaTyIIl-
Ky L, cocrosmyro W3 IByX paBHBIX YacTel, /Ba
KOoHZIeHcaTopa moctossHHon éMkoct C u Cy; U fe-

TeKkTop A.

1
ITo pa3HbIM UCTOYHHUKAM.

XX

78

X

our. 1. Cxema 1 obwmim Bug,
npuémnHmnka OraHosa.

Karymka HamaThIiBaeTCsl Ha OOJNBaHKE WU OY-
TBUIKE UAMETPOM 8 ¢y TIPOBOJIOKOH JHAMETPOM
0,5 + 0,8um, umeromeit 1r00yI0 30K, O0e
MOJIOBUHBI KATYIIKA HAMaTBIBAIOTCS Ha HEKOTO-
POM PacCTOSIHMH APYT OT Apyra B OJJHOM Harpas-
nenud. [Ipu nepexoqe ¢ 0AHON KaTylIKu Ha ApYy-
T'YI0 HaJ0 OCTaBHTH 3amac npoBoja B 3—5cm. Tlo
OKOHYAHHUM HAMOTKH OJ[HA TIOJIOBHHA KATYIIKH
CHHUMaeTcs ¢ OOJBaHKM W OOMaThIBaeTCs st
MPOYHOCTH HUTKOW WJIM M3OJSIMOHHOW JIEHTOM.
3aTeM Takke MOCTYMAalT CO BTOPON IMOJOBUHOMN
KaTyIIKH.

Jnsg cTaHuMii IIMHHOBOJHOBOTO JIHMAalla30Ha
00e TOJIOBUHBI KAaTYIIKK JOJKHEI UMeTh 1o 60, a
st cpeqaux BosH no 20 ButkoB. Ilpu pabote ¢
aHTEHHOH cpeaHux pasmepoB (mmuHo# 20—-30Mm u
BeicoToit 8—10 1) émkocTs KoHAeHcaTopa C Oe-
pércs ot 190 no 600 n¢. Haumensinas EMKOCTb
cooTBeTCcTBYeT BostHe 250.m I CpeIHEBOIIHOBO-
ro u 650m AN ATUHHOBOJHOBOTO JHAIa30HA.
Emkocts 600n¢) na€t COOTBETCTBEHHO BOJIHBI
800wu 1 700m.

briokupoBounsrit koHmeHcarop C; uMeer Em-
kocTh pumepHO 1 500n4).

[Tocne u3roToBneHUss NPUEMHUKA K HEMY TPH-
COEIUHSIOT aHTEHHY A, 3a3eMJICHHE 3, BKIIOYAIOT
TenedoHHbIe TpYOKH T ¥ 3aTEM OTHICKUBAIOT TyB-
CTBUTEIFHYIO TOYKY Ha JIeTeKTope /{. YCIbimaB
paboTy CTaHIWH, MTOACTPAUBAIOTCS HA HEE MyTEM
COMIKEHNS W YIOICHHS KaTyIek L.



MMPUEMHUK  IIAIIOIIHUKOBA. Dror
NMpUEMHHUK BIIEpBBIC OB OMUCAaH B XypHaye «Pa-
nuoiroburens» Ne 7 3a 1924r. mon Ha3BaHHEM
«CaMoieNbHBIN TPUEMHHK C JUATIA30HOM BOJIH OT
3300 1 500.

[Ipuémuuk xoucrpykimu umk. C. W. Ilamorm-
HUKOBA C YECThbIO BBIIEP)KaJl UCIBITAHUE B Teue-
Hue yeTBepTH Beka. OH HEOTHOKPATHO OMUCHIBAI-
CSl B PA3NIMYHBIX TEXHUYECKUX JKypHalax, mepeje-
JIBIBAJICS. B JIAMITOBBIA, OOBEAMHSICS C YCUIHTE-
JeM HU3KOM yacToThl. Ero omucanue u3gaBanoch
OTJENbHBIMA OpOIIIOpaMu, B BHJIE IIAKATOB U
MIPUBOAMUTCS MOYTH BO BCEX KHUXKKAX, MOCBAILIEH-
HBIX JIETCKTOPHBIM MIPUEMHUKAM.

ITonynsipHOCTh 3TOr0 NMPUEMHMKA BIIOJHE 3a-
ciyXeHHas. B HEM y/lauHO coYeTaroTCsl XOpOoIlne
AIEKTPUUECKUE KadecTBa C MPOCTOTON H3rOTOB-
JICHUS] ¥ TIOOTOMY OH JIO0 CHX TIOp UMEET OOJbIIoe
pacnpocTpaHeHHe Cpeu PaAHOIIO0NTENEH.

Hactpoiika B npuéMHUKE OCYIIECTBIACTCA U3-
MEHCHHEM WHAYKTUBHOCTHU. TPyOas ¢ IOMOIIKIO
MOJI3YHKOBOT'O TIEPEKIIIoUaTeNis, a TIaBHas — Ba-
PHUOMETPOM.

MHorue paauooOUTeNd HAYHMHATIN CBOW KOH-
CTPYKTOPCKUH TYTh B PAINOTEXHWKE WMEHHO C
3TOro NpUEMHHKA.

Cxema mpuéMmHHMKa mnpuBercHa Ha ¢wur. 2. B
9To# cxeme L — BapuomeTp (omucaHue AaHO HU-

xe), C — KoHmeHcaTop KoHTypa éMkocTeio 600 —

800n¢, Cs; — 6IOKUPOBOYHBIN KOHIEHCATOP EM-
kocteio 1 000-1 50Gk¢p, 11, — mepekirodaTenb
HacTpouku, /I, — nepekioyaresib CBSI3U C JETeK-
TopoM, [I; — BeIKIIOYaTenh KoHAeHcatopa C,
T —rtenedonnsie TpyOKH, J — AETEKTOP.

®ur. 2. MNMpuHUMNuaneHas cxema
npuémHuka LLlanowHukoBa.

Bapuomerp L cocTouT u3 ABYX Karyliek, u3
KOTOPBIX MEHBIIIasg BPAIaeTcsd BHYTPHU OONBIION.
Katymkn coemuHeHBI MeXIy coOOH ImociemoBa-
TeabHO. JIJI1 HAMOTKM KaTyIIeK YIMOTPEOseTCs
MPOBOJ B OyMa)KHOW W3OJISIIUY, UMCIOIIUN JHa-
MeTp BMecTe ¢ omrétkoi okomo 1,5 mm. Crocod
HAMOTKM KaTyIIeK W WX pa3Mepbl MOKa3aHbl Ha
¢ur. 3. Och ais BpallleHUsT MAJIOH KaTyIIKA Jepe-
BSHHAs, TIpUYEeM BAOJIb HeE MAeNaroTcsl KaHaBKU

79

VTS BBIBOZIA TTPOBOJHUKOB # (HAuajo) U K (KOHEII)
MaJIOH KaTYILIKH.

s
S 64 MM 38,5 sumKos
N
K
90 mm
120 mm
KNQH (H
, /3 MM
28 mmMm 19 sumkos
Z (9 Mm
s 19 MM 13 s8umkos
N = 50 mm 35 8UmMKo8
S = L

50 mm 35 sumkos

50 mm 35 sumkos

x =
\\ 2 L3 MM
Seis) K
4
g 27

®ur. 3. YCTPONCTBO M AaHHble KaTyLlek
npuémHuka LLlanowHukoBa.

OTH BBIBOABI CHayaJla TMPOMYCKAIOT BHYTPb
KapKkaca TMOJBW)KHOW KATYIIKA W 3aTeM IPOITycC-
KaloT OJWH KOHELl 4Yepe3 OJHO, a BTOpPOH depe3
apyroe otBepctue st ocu. llocme atoro moa-
BIKHYIO KAaTYIIKY BKIQJbIBAIOT BHYTPHh HEMOJ-
BMKHOHM W MPOBOJI # OOMOTKH HPOJICBAIOT Yepe3
BEpXHEE OTBEPCTHE OOJNBIION KAaTyLIKH, a IPOBOJ
K — Yepe3 HIKHee OTBEpCTHE, MOCJe Yero 4epes
BCE YEThIPE OTBEPCTHS MPOITyCKAIOT OCh. [locne-
HIOIO TIPUKJICMBAIOT K MOABHXKHOM KaTyIIKE CTO-
JSIPHBIM KJIEEM M aKKypaTHO 3aKJIaJbIBalOT BBIBO-
JIbl B KaHaBKW ocH. [1oIBIKHAS KaTyIKa JOJHKHA
JIETKO BpallaThcs BHYTPH OONBLIOH, HE 3a/1eBast eé
CTEHOK. BBIBOJIBI MOJBM)KHOW KAaTYIIKW COCAMHS-
10T C BBIBOJIAMH HETIOJIBIXKHOIN B COOTBETCTBUU CO
cxemoit ¢ur. 2. Iy coeIMHEHUS BBIBOJIOB TPEOY-
eTcs THMOKUIl MpOBOJ, TaK KaKk MHA4Ye OT YacThIX
Nepern00B NpU BPAIICHUH KAaTYIIKWA TPOBOJTHUKH
OBICTPO JTIOMAFOTCHI.

WsrotoBneHHas KaTymka YKpeIuisieTcss Ha
BHYTPEHHEH CTOpPOHE JIMIEBON MaHenu NpuEMHU-
ka. Kperuienue jenaercst mpy MOMOIIMU JIBYX Kap-
TOHHBIX TTOJIOCOK.

st mpenoxpaHeHusi KOHIOB MOJBMKHOW Ka-
TYIIKA OT TIEPEKPYyYUBAHUS HEOOXOIUMO YCTaHO-
BUTh YIOPBI, KOTOpPBIE HE JOJDKHBI JIOMYCKATh
BpallleHHe Py4YKd 3TOW KaTyIIKu Ooiee 4eM Ha
noJIoBHHY OKpyxHOCTH (180°).



MonTa)kHas cxema MpuEMHNKa H300pakeHa Ha
¢dur. 4, a mpuMepHOE PACIIONIOKCHHE JeTaIeH Ha
MaHeu TPUEMHUKA CBEPXY NPUBECHO Ha dur. 5.
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®ur. 4. MoHTaxHas cxema npuémHuka.

Usrorornenne nEeTEKTOPHOrO NpPUEMHUKA —
9TO TIepBasi CTyNEHb PaJAHONO0NTeNbCTBa. M3yuas
YCTPOMCTBO W TPUHIUI PAOOTHI JETEKTOPHOTO
MpUEMHUKA U €r0 OCHOBHBIX JIeTaliel, 3HAKOMSCh
MOITyTHO C YCTPOWCTBOM aHTECHHBI M 3a3¢MIICHUS,
HaYMHAIONMUN PaIUOIOONTENs MPHOOpETaeT He-
00XOJIMMBIC 3HAHUS JJIS MEePeXo/ia K O3HAKOMIIe-
HUIO C JIAMITOBBIM MTPUEMHHKOM.
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®ur. 5. NpumepHoe pacnonoxeHune
feTanen Ha KpblLLKe NPUEMHNKA.

180

Kaxk paboTtaer
N . 1
JETEKTOPHBINA TPUEMHHK

JIeTeKTOpHBIE  PAaTUONPUEMHUKH — Pa0OTaIOT
TOJBKO 32 CUET SHEPTrUU NPUHATOrO curHana. OHu
OYEeHb MPOCTHI M0 CBOEMY YCTPOHCTBY, HE UMEIOT
pazuonamIl ¥ TIO3TOMY He TPeOYIOT 3JIEKTPOdHEP-
TUH JUTS TUTaHUS.

«JeTeKTOpHBIM» TaKOW MPUEMHUK Ha3BaH IO-
TOMY, 4YTO y HEro B OTJIMYHE OT JAMIIOBOTO TIpPH-
E€MHMKA JUIS IpeoOpa3oBaHus JICKTPUUCCKUX MO-
TyJTAPOBAHHBIX KOJIeOAHWN BBICOKOH YacTOTHI B
KoJeOaHUsI 3BYKOBOW YacCTOTHI NMPUMEHSETCA He
JamIma, a KPUCTAUNTMYCCKUIA WIIM METHO3aKUCHBII
JETEKTOP.

[IpocToTa KOHCTPYKIMH U AENIEBU3HA AENAI0T
JNETCKTOPHBI MPUEMHUK HanOoOJiee IOCTYITHBIM
JUTSI CAMOCTOSITEIBHOT'O M3TOTOBIICHUS.

JerexTopHas npuéMHasi yCTaHOBKA COCTOUT U3
AQHTCHHBI A, 3a3eMJICHUS 3, CaMOTO MPUEMHUKA U
royioBHbIX TenedonoB T (¢pur. 1).

m TonnoBanckuii, «Pagno», 1950 Ne 2 u 3.
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@ur. 1. leTekTopHasa NpMéMHas yCcTaHOBKa.

AHTEeHHa OTHOCHTEJILHO 3€MJIM O0OJiafaeT He-
KOTOpPOH anekTpudeckoit EmMkocThio Cy. YTporas,
MOYHO CKa3aTb, YTO OJHOM OOKJIAZAKON 3TOH EM-
koctu C, CIIy’)KHT TOPHU3OHTAIbHAs 9acTh aHTCH-
HBI, a Apyroil — 3emis (ABJISAIONMIASACS MTPOBOIHMU-
KOM D3JICKTPUYECTBA), IJICKTPUUYCCKHIA KOHTAKT C
KOTOPOM OCYIIECTBIISIETCSI MOCPEACTBOM IMPOBOJA
3a3eMJICHHA.

AHTEHHBII KOHTYP COCTOUT U3 aHTCHHHI,
BXOJIHO¥ Ierny MpuéMHUKA U 3a3eMiieHus (pur. 2).

=g
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®ur. 2. AHTEHHbIN KOHTYP.

[Tox BO3ACHCTBHEM 3JIEKTPOMArHUTHOTO TOJIS
nepeaaone paIioCTaHIUs B aHTEHHOM KOHTYpe
MpUEMHUKA BO3HUKAET IMEPEMEHHBIA TOK TaKOW
YacTOTHl M C TaKUM K€ XapaKTePOM H3MCHCHHS
aMILTUTY]l, KaK ¥ caMoro moiisi. [TocKonbKy BXOI-
Has Ienb paaronpuéMuunka (karymka L) Bxoaur B
AHTCHHBIM KOHTYp, TO TOK aHTCHHBI, MMPOTEKAar0-
Ui gepe3 KaTymky L, Oymer co3maBaTh Ha KOH-
[1ax dTOW KaTYIIKH, T. €. MEXIy 3aKUMaMu A 1 3,
HEKOTOpOe NepeMeHHoe Hanpsikerune U.

UeM cubHEE ICKTPOMArHUTHOE TIOJIE B MECTE
npuéma, yeM OoJIbIIIe BBICOTA TI0/IBeCa AHTCHHBI U
e€ muHa, Tem Ooibmias 3. 1. ¢. E, Oyner Bo3Oyx-
JaThCsl B HEHW; B COOTBETCTBHH C 3TUM U TEM
OompItiece IepeMeHHoe Hampspkerue U Oyner cos-
JIaBaThCs Ha BXOJIE TIPUEMHUKA.

Cuna (HampsDKEHHOCTB) 3JCKTPOMArHUTHOTO
TOJISL B IMyHKTE MpUEMa 3aBUCHT OT MOITHOCTH TIe-
penaronieil paIuoCTaHIIMM, OT PACCTOSHUA 10 HEE
Y OT YCJIOBHU PacIpOCTpaHEeHUS paaroBONH. Uem
0O0JIbIlIe MOITHOCTh PAJAMOCTAHIIMK M 4YeM OJIrDKe
OHa HAXOJUTCS OT MecTa NmpuéMma, TeM CHIIbHEe
Oy/ieT MPUHUMACMBIi CUTHAIL.

XoTs yBenMUYEHUE pa3MEpPOB aHTCHHOTO YCT-
POWCTBA ¥ TIPUBOJUT K YCHUJICHUIO TPUHUMAEMOTO
CUTHANIA, OJIHAKO TMPAKTUYECKH DTH pPa3Mephl
HENb3s YBEIUYHMBATH OOJBINC OMPEIACICHHOTO
MpeJena mo CISAYIONUM IpuirHaM. bolbias aH-
TEHHA TPEJICTaBIAeT cOOO0H JOBOJIBHO CIIOXKHOE H
noporoe coopyxeHue. C yBETUYCHHUEM BBICOTHI



MoJIBeca M JJUHBI aHTEHHBI BO3PACTalOT HE TOJb-
KO CHJIa TIOJIE3HOTO CHTHANa, HO M aTMOC(epHbIe
nomexu. M, HakoHel, O4eHb OONBIINE AHTCHHBI,
KaK 3TO OYJET pa3bsCHCHO HUXKE, 3aTPYIHSIIOT Ha-
CTPOMKY MPUEMHHKA U YXY/IIAIOT €r0 CBOMCTRA.

ITosToMy HOpMaibHOW AHTEHHOW I JETEK-
TOPHOTO TPUEMHUKA CUMTAIOT [-00pa3Hyro wiu
T-o0Opa3Hyto aHTEeHHY C OOIeH JIMHON He Oojee
40-60m (mawHA TOpHM3OHTAIBHOM uyacTH mo 30—
50m w BeICOTA TOjABECa HAJA KpHIIAMU 3J1aHUN
6—8m). OO0 ycTpoWCTBE aHTECHHBI M 3a3¢MIICHHS
cm. crp. 90.

[IPUEMHBINA KOHTVP. IlepBbIM U3 OCHOB-
HBIX DJIEMEHTOB CXEMBI BCSIKOTO PaJUOTPUEMHU-
Ka, B TOM YHCJI€ U JI€TEKTOPHOTO, SBISIETCA BXOA-
HOM NpUEMHBIA KOHTYpP. Ero Ha3HaueHHue COCTOUT
B TOM, YTOOBI M3 MHOTHX KOJ€OaHUM, BO3ZHUKAIO-
IMX B MPUEMHON aHTEHHE MO/JI BO3/IEUCTBUEM pa-
JTMOBOJIH Pa3HBIX PAJMOCTAHIINHN, BBIACIATH TONb-
KO CUTHAJIBI HY)KHO! HaM CTaHIIUH.

Bxognas uenbp mpocTEHIIEro EeTEKTOPHOTO
MpUEMHMKA — 3TO OOBIYHO KATyIIKa WHAYKTHBHO-
ctu. Torma mpuEMHBIA KoneOaTeNnbHBIA KOHTYD
oOpa3syercss u3 €mkoctH aHTeHHa — 3emis Cy U
WHAYKTHBHOCTH MPOBOJA aHTEHHBI W KaTymkd L.
CxeMa Takoro KOHTypa IoKa3aHa Ha (ur. 2.

UToOBl MPHUHATH KaKyoO-THOO paguoCTaHIIMIO,
HY>KHO TPpUEMHBIA KOHTYP HACTPOHUTH HA Ty Yac-
TOTY, Ha KOTOPOU JaHHAs CTaHIUA paboTaeT. DTy
OTIEpAIIVIO BBITIOIHICT BCSIKUN PaJHOIIOOUTEINb,
KOT/Ia OH, Bpamias pydKy NPUEMHHKA, <IOBUT»
Kakyro-mu0o0 pamuoctanimio. [lpu Bpammennn py-
YeK W3MEHSETCS BEeNWYMHA EMKOCTH WM WHIYK-
TUBHOCTH, BXOJSAIIUX B TPUEMHBIN KOHTYp, H
BMECTE C TEM U3MEHSIETCS U 9aCTOTa COOCTBEHHBIX
KoJiebaHmii aToro KoHtypa. Korma gacrora cober-
BEHHBIX KoOJeOaHW! MPUEMHOTO KOHTypa COBIMA-
IET C YaCTOTOH MPUHUMAEMOW CTaHIUH, HACTYIIa-
€T pe30HaHC, U MMEHHO B J3TOM IOJIOKEHUH aM-
IUIUTY/Ia BBIHYXKJICHHBIX KOJICOAHUN B KOHTYpE
MOJTyYUTCS HAWOOJNBIICH W TOATOMY TMpPUHUMAC-
Masl CTaHIUA OyIeT CIBIITHA Hanboiee TPOMKO.

Tak ocyliecTBIsIETCS HACTPOKA paguoNpPUEM-
HUKA.

Ha ¢ur. 2 u3obpax€s npuéMHBIH KOHTYD, CO-
CTOSIIIMNA W3 EMKOCTH aHTeHHBI C, W KaTymkh L,
BEITMYMHBI KOTOPBIX HEW3MEHHBI. Takod KOHTYp
HACTPOCH B PE30HAHC HA KAKYIO-TO OJIHY YacCTOTY
, CJIEJIOBATEIHHO, TOIHKO CUTHAIBI 3TOW YaCTOTHI
OyayT BO30yXIaTh B HEM CHUIbHBIC KOJICOAHHUS.
[Moaromy maHHast cxeMa IS MPAKTUYSCKUX IEIeH
MaJjo MPUTo/HA, TaK KaKk OHa CIOCOOHA NPUHH-
MaTh CHTHAJIBI TOJIBKO OJTHOW PaguOCTaAHITIH.

Uto0bl HacTpawBaTh MPUEMHBIA KOHTYpP Ha
pa3HbIe YacTOTHI, HEOOXOIUMO HMETh BO3MOXK-
HOCTb IIJIABHO M3MEHATH BETUYHUHBI EMKOCTH WU
WHAYKTUBHOCTH. [l 3TUX 1ienell B MPUEMHBIX
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KOHTYpax MPUMEHSAIOT JTU00 TepeMeHHbIe HHIYK-
THBHOCTH, TUOO TIEpEMEHHbBIE EMKOCTH. M3MEHATH
BEIMYMHY HHIYKTUBHOCTH MOXHO JIMOO CMEHOM
KaTyIleK, JIM00 W3MEHEHHEM TpU TIOMOIIHU Tepe-
kmrouartens /7 urciaa BuTKoB Karymku (dur. 3a),
b0 TepeMelIeHneM BHYTPH KATYIIKH CIICIH-
QIBHOTO CEepACYHUKA W3 MAarHUTOAUIICKTPUKA
(pur. 3p6), mnm ke, HaKOHEN, IyTEM ILIABHOTO
W3MEHEHHUS B3aMMHOTO PACIOJOXKEHHS ABYX IIO-
CIICZIOBATEIBLHO COCTUHEHHBIX KaTymIek (¢pur. 38).

Cxema ¢ur. 3g MO3BONSIET M3MCHATHh HHIYK-
TUBHOCTh KATYIIKH CKaYKaMH ITyTEM BKIFOUCHUS
B IIeTIb OOJIBIIIETO WJIM MEHBIIIETO YMCIIa BUTKOB, a
cxema ¢ur. 3 AaéT IUTABHOE M3MEHCHHE WHIYK-
TUBHOCTH IyTEM TIEPEMEIICHUSI BHYTPH KATYIIKH
cepaeunrka. CepeyHNK, BBEICHHBIH B KaTYIIKY,
ycunuBaeT e€ MarHUTHBIN oToK. [lo3ToMy oOree
YICII0 MAarHUTHBIX CHJIOBBIX JIMHHMH, MEpeceKaro-
IIMX BUTKH OOMOTKH, BO3PACTaeT, YTO M BHI3bIBA-
€T MOBBINIEHUE WHAYKTHUBHOCTH.

Bo wuzbexxanue OONBIIMX MOTEPh NPHHATON
SHEepru¥ Ha 0O0pa3oBaHHE BHXPEBBIX TOKOB U BBI-
JICJICHUE TEIUTa B CEPJCYHUKE TOCICIHUN H3TO-
TOBIIIETCS M3 0OCOOOro Matepuana (MarHeTHT,
anbcudep, KapOOHUIBHOE JKEJIE30), CIEIHAaIbHO
MpeIHa3HAYeHHOT 0 Ui pabOThl B MArHUTHBIX T10-
JITX BBICOKOW YaCTOTHI.

B cxeme ¢ur. 3g mnaBHas peryqupoBKa WH-
IOYKTHBHOCTH OCYIIECTBIISIETCS M3MEHEHHEM B3a-
MMHOTO BIIMSIHUSI MAarHUTHBIX TOJICH ABYX TOCIIE-
JIOBAaTEIHHO COCMHEHHBIX KaTYIIEK — ITOABIKHOM
1 HEMoABWXKHOU. Ecnu Takue KaTylikd pacmnosio-
YKEHBI PSAAOM HJIM OJTHA BHYTPH APYroi M HAIpaB-
JICHUS BUTKOB Yy HHX COBIAJAIOT, TO O0INas WH-
OYKTHBHOCTH TaKOHM Maphl KaTymiek OyZeT paBHa
CyMMe€ UX MHAYKTUBHOCTEW IIIOC €11€ HeKOTopas
JIOTIOJTHUTENIbHAS. UHIAYKTUBHOCTD, IOSBIISIOIIASICS
3a CYET BO3JCHCTBUS MAarHUTHBIX MOJICH KaTYyIIIEK
JpyT Ha ApyTa.

Ecnu moaBmkHYIO KaTylIKy yAaJlWuTh WM TO-
BEPHYTh TaK, YTOOBI MarHUTHBIC TMOJIT O0CHX Ka-
TyIIEeK HE CKJIAIbIBAINCH M HE B3aMMOJICHCTBOBA-
7, TO OOIas WHAYKTUBHOCTH IIENH OYIET paBHA
TOJILKO CyMME€ HHIYKTHBHOCTEH 3THX KaTYIIICK.
Hakonern, ecnmu uw3MEHUTHh HAmpaBiICHHE BHUTKOB
MOJIBI)KHOM KATYIIKH, IOBEPHYB €€ BOKPYT CBOEH
ocu Ha 180° u BHOBb HpUOTU3UTH €€ K HEMOo.-
BIDKHOW KaTyIIKe, TO 00Ias WHAYKTUBHOCTD IIe-
A YMEHBIIHUTCA. DTO OOBSICHAETCS TEM, UTO TIPO-
THUBOTIOJIOKHO HAITPABJICHHBIC MAarHUTHBIC TIOJS
o0enx KaTyliek OyAyT ocinalbnsTh APYr Apyra u
TEM CaMbIM yMEHBIIATh OOIIYI0 WHAYKTHBHOCTD
nenu. Takash KOHCTPYKIUS KaTYIIKH MEPEMEHHOU
WHAYKTUBHOCTH Ha3bIBACTCS BAPUOMETPOM. Y Ba-
puomMeTpa OOBIYHO TIOJBMKHAS KATYIIIKa MTOMEIa-
€TCsl BHYTPH HETOJBM)KHON U BpaIlaeTcsi BOKPYT
OCH.
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dur. 3. CxeMbl UBMEHEHNS MHOYKTUBHOCTU KaTyLLUEK.

C momoIIpi0 BaproMeTpa, U3MEHSIOIIET0 HH-
JTYKTUBHOCTH MPUEMHOTO KOHTYpa, MPOU3BOAUTCS
HacTpoMKa IMOCJIEIHEr0 Ha pa3Hble YacTOTHl B
Mpenenax ompeaelieHHoro auanazoHa. s mepe-
X0lla C OJHOW 4YacTOTHl HAa JIPYryli0 B MpeAeiax
LUIMPOKOr0 JUana3oHa OJHOBPEMEHHO HCHOJb3Y-
0T ¥ CKayKOOOpPa3HYIO M IUIaBHYIO PETYIUPOBKY
WHAYKTUBHOCTH.

MoXHO MEHSTh HAaCTPOUKY KOHTYpa U MYTEM
M3MEHEHUS BEIUUHHBI ero EMKocTu. [IpocTehmum
croco00OM HM3MEHEHHUs EMKOCTH SIBISIETCA BKITIO-
YEHUE B AHTCHHYIO LIETIb JOMOJIHUTEIBHBIX KOH-
JIeHcaTopoB. M3BecTHO, YTO MpH MHapauiebHOM
BKJIIOUEHUH KOHJIEHCATOPOB 001asi EMKOCTH BCe-
r1a paBHa cyMMe €MKOCTEW, a MpH IOocjeaoBa-
TEJIHHOM COCJAMHCHUHU 00IIas MKOCTh YMEHBIIIA-
€TCSl M BCETJAAa CTAaHOBHUTCS MEHbBINE, YeM y KOH-
JeHcaTopa C HamMeHbIner &éMkocThio. CremoBa-
TENbHO, BKJIOYas B aHTEHHYIO LIEMb MOCIEAOBA-
TENbHO WU MapaIeabHO JOMOJIHUTENIbHBIC KOH-
JIEHCATOPbI, MOKHO M3MEHSATh HACTPOWKY KOHTY-
pa.

Ecan BkiOuaroTcs KOHIAEHCATOPHI MOCTOSH-
HOM €MKOCTH, TO UBMEHEHHE HACTPOUKH MoJiyda-
eTcs ckaukooOpasHoe. Ecii jxe B cxeMmy BBOJIUTCS
KOHJICHCATOp, EMKOCTh KOTOPOTO MOXHO ILIAaBHO
U3MEHATh (KOHIEHCATOP IEPEMEHHOW EMKOCTH),
TO W HACTpOWKa KOHTypa OyAeT W3MEHSIThCS
TUIaBHO.

Bceskuii npuéMHBIA KOHTYp OJDKEH oOecneyu-
BaTh NMPUEM 3aJaHHBIX OMpPEAETICHHBIX CTaHIIUH,
T. €. JOJDKEH MepPEKPhIBaTh ONpPEICICHHBIN Auana-
30H yactoT. Hanpumep, ans npuéma paanoseia-
TEJIHHBIX CTAHIUI JTUHHBIX U CPEIHUX BOJIH KOH-
Typ IOJKEeH OOecredynBaTh BO3MOXKHOCTH HACT-
POWKH Ha TFOOYIO U3 YacTOT, JICKAIIUX B JHAaIa3o-
He ot 150 10 1 500key. OTHOIIEHNEe MaKCHUMAllb-
HOW NpUHUMAEMOW 4acTOThl K MUHUMAaJbHOW Ha-
3BIBACTCH KO huyuenmom nepekpvimusi Ouand-
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30HA NO yacmome W TOKA3bIBAET, BO CKOJBKO pa3
M3MEHsieTcsl JacTtoTa. s Hamero mpumepa Ko-
s¢pdunment nepexpoitus pased 1 500 : 150 = 10.

Takoe TepeKphITHE TMPAKTHYCCKH MOIYIHTH
HeJlerko. B cxemax, KOTOpble MBI PacCMOTpEIH,
KOO QHULIMEHT NepeKphITUs OOBIYHO OBIBacT HE
Boiire 2—3. I[loaromy U mpuberaroT JU00 K CMEHE
KaTylieK, JIM0O K MepeKIIOUYCHUI0 YMCia WX BHT-
KOB M TEM CaMbIM pa30MBAIOT BECh JMAINa30H Yac-
TOT Ha HECKOJBKO MOATUANA30HOB.

Tenepb JErKO MOHATH, IMOYEMY OOJBIINE aH-
TCHHBI 3aTPYJHSIOT HACTPOUKY MPUEMHOTO KOH-
Typa. Tak Kak IpOMO3JKHE aHTCHHBI O0JIaIaloT
00JIBIION EMKOCTBIO, TO OHM CHHXKAIOT KO3(du-
IUCHT TepPEeKphITHA KOoHTypa. Kpome Toro, oHu
BHOCST 3HAYHUTEIIbHBIC IOTEPH.

MBI paccMOTpend yCJOBUSI TONYYCHUS Hau-
OOJIBITICH aMIUTUTYIBI KOJIeOaHUH BBICOKOM YacTo-
Tl B aHTEHHOM KOHTYpE NPUEMHUKA.

Tenepp TNPHUHATBIA paJHOCHUTHAN HAI0 eImé
npeoOpa3oBaTh B CIBINIEMBIC YXOM 3BYKOBBIE KO-
nebaHus. DTy 3ajady BBINOJIHICT MOCICIYIOIAs
YacTh CXEMbl NPHUEMHUKA — JCTCKTOpPHAs IICTib,
COCTOSIIAS U3 JETEKTOPA U TEIC(POHHBIX TPYOOK.

JETEKTUPOBAHUWE U JETEKTOPBI. [le-
TEKTOPOM HAa3bIBAIOT MPHUOOP, Mpeodpasyromuit
AIIEKTPUIECKHE MOJIYIUPOBAHHBIC KONEOAHWS BbI-
COKOM 9acTOTHI B KOJIEOAHUS 3BYKOBOHM (HHM3KOI)
YaCTOTHI.

B kadecTBe meTekTOpa MOXKET OBITh HCIIOJb-
30BaHO JI000E YCTPOWCTBO, OONamaromee OJHO-
CTOPOHHEH MPOBOAUMOCTBIO LIS ANEKTPUIECKOTO
TOKa, TaK KaK Mpolecc AETEKTUPOBaHUS 1O CyIIe-
CTBY CBOJUTCS K BBITIPSMIICHHIO BBICOKOYACTOT-
HBIX MOJYJIMPOBAHHBIX MEPEMEHHBIX TOKOB. B pe-
3yJabTaTe BBIIPSAMIICHUS A3TH BBICOKOYACTOTHBIC
TOKH MPEBPAIIAIOTCS B UMITYJIbCBHI TOKA, TOCTOSH-
HOTO TIO HAIPAaBJICHUIO, HO U3MEHSIOMETocs II0
BEJINYUHE.



[Ipocienum mporecc METEKTHPOBAHUS O TH-
MOBOM CXeM€ JETEKTOPHOI0 paguoNpUEMHIKA,
n3o0paxxénnoit Ha ¢ur. 4. Xapaktep H3MEHEHUS
nepeMeHHoro Hampsokenus U, BO3HHMKaiomero Ha
KOHI[aX KaTyImku L mpuéMHOro KOHTYpa (TOYKHU
u 6), mokaseiBaeT kpuBas A. Hactora KosebaHmii
9TOr0 HaNpsKEHHsI OCTAeTCsl MOCTOSHHOW, HO aM-
IUTATYIa UX U3MEHSIETCS COOTBETCTBEHHO Koueha-
HUSM TOKa MHUKPO(OHA Tepenaronieil paanocTan-
IIUY.

Oto Hanpsoxkenne U mogBoauTcs K AETEKTOP-
HOM Lleny MPUEMHHUKA, COCTOSIIIEeN 13 JeTekTopa /]
U TIOCJIEN0BATEIbHO COSAMHEHHBIX C HUM TOJIOB-
HBIX TeneoHOB 7, 3allyHTHPOBAaHHBIX TOCTOSH-
HBIM KoHAeHCaTOpoM Cg.

dur. 4. Mpouecc geTeKTUPOBaHUS.

JleTexTop oONamaeT pa3IMIHON TPOBOIAMMO-
CTBIO B JIBYX HaIlpaBIIEHUSX, T. €. OH MPOIYyCKaeT
TOK B OJIHOM HAITPaBIICHUM BO MHOTO pa3 JIydlle,
yeM B oOpatHOM. [l03TOMYy B NETEKTOpHOU IIemH
Tak OyJeT mpoTeKaTh UMIYJIbCAMH B OIHY CTOPO-
Hy. @opma ToKka |;, mpoTeKaromero yepes aeTeK-
TOp, M300paxkeHa kpuBor b. Korma mepenatomias
PaAMOCTAHIINAA H3ITyYaeT HEMOIYJIHUPOBAaHHBIE KO-
nebanus (C HEM3MEHHOW aMILIMTY/OH), TO Iepe-
MEHHOE HAIPSHKCHUE B TOYKAX ¢ U O TPUEMHOTO
KOHTYpa TaK)kK€ MMEeT OJUHAKOBBIE AMIUTUTYIBI.
NMImyibCBI TOKA B ACTEKTOPHOM e OYAyT OIU-
HAKOBBIC U, CJCIys] OJIUH 32 JIPYTUM OYEHB OBICT-
PO, OHHU co3Aal0T B 1enu TenedoHa dPeKT, pas-
HOIIGHHBII HEKOTOPOMY TIOCTOSIHHOMY  TOKY,
BCJIC/ICTBUE YEro HaMarHWYUBaHHE Telle()OHOB
HECKOJIbKO M3MEHUTCA. HO ATO BBI30BET TOJIBKO
W3MEHCHHUE TOJIOKEHHUsST MeMOpaHbl TenedoHa, a
HHUKaKOTO 3ByKa HE OyIIeT.

Hdpyroe nmemo, eciu amMIUIUTyAa TEPEMEHHOIO
HanpspkeHus: U OyZieT M3MEHATHCS, YTO UMEET Me-
CTO TIpH TIpUEME MOIYJTUPOBAHHBIX KoJjieOanwii. B
3TOM Clly4ae MMITYJIBCHI TOKA B JCTEKTOPHOU Iie-
1, a 3HAYUT U B TelieoHaX, XOTS UMEIOT U IT0-
CTOSIHHO€ HalpaBJIeHHWE, HO TI0 CBOEH CHiile OHU
W3MEHSIOTCS, BO3pacTasi U YMEHBIIAsICh B COOT-
BETCTBUM C U3MEHCHUSMHU TOKAa MUKPO(OHA Tepe-
Jaromei craHuuu. VIMIynbebl TOKA, W3MEHSIO-
IFecst o BeJIMYMHE, OyIyT TO CHIbHEe, TO cia-
0ce HAMAarHWYMBATH DJICKTPOMATHUTHI TOJOBHBIX
tenedoHoB. IloaToMy W MeMOpaHBI TMOCIETHUX
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OyIyT TO CHUIbHEE, TO cllabee MPUTATUBATHCS K
MOJIF0CaM 3JIEKTPOMArHUTOB, T. €. OHU OyIOyT KO-
nebaTbCs ¢ 4YaCTOTOW WM3MEHEHUS WMITYJIbCOB H
BOCHPOU3BOJIUTh 3BYKH PEUYH WM MY3BIKH, BO3-
JeicTByIONIEe HAa MUKPO(OH MIepeIaTInKa.

Tak ocymiecTBisieTCsl MPOLECC AETEKTHPOBa-
HUS C UJICATBHBIM JICTEKTOPOM, KOTOPBIN MPOITyC-
KaeT TOK TOJIbKO B OJIHOM HallpaBjeHuu. B nelict-
BUTEIHPHOCTH KOHTAKTHBIE JETEKTOPHI 00JamaroT
HEKOTOPOHW, XOTS U OYEHb HEOOJBIION MPOBOIH-
MOCTBIO B 0OpaTHOM HampasieHHH. CyIecTBO
mporiecca Mpu 3TOM He H3MEHSeTCs, XOTS depes
JEeTeKTOp OyAeT MpoTeKaTh HeOOJNBIION TOK 00-
paTHOTO HAIpaBIICHUS, N0 BEIUYMHE BO MHOTO
pa3 MEHBIINN «IPSIMOTO>» TOKA.

Ilynbcupyromuii TOK B AETEKTOPHOH IIeNu
MOXKHO pa3JIeIuTh Ha TOKA BHICOKOH W HU3KOW
4acTOThl. BBICOKOYAaCTOTHBI TOK B 3TOH LENU
MPOXOJUT Uepe3 OJIOKUPOBOYHBIA KOHIEHCATOP
Cs, a BBIICTICHHBIA TOK 3ByKOBOM YaCTOTHI —Yepe3
TeneoHHbie TPYOKU T, KOTOpBIE U MPEeoOpa3yroT
€ro B COOTBETCTBYIOLIHI 3BYK. ['papuik Toka HU3-
KOU YaCTOTHI ITOKa3kIBaeT KpuBas B Ha ¢ur. 4.

OCHOBHOE Ha3HAYCHUE OJIOKHPOBOYHOTO KOH-
nercatopa C; COCTOUT B TOM, YTOOBI 00€CIICUNTh
MoJiady ¢ HaMMEHBIINMHU TIOTEPSIMHA TIEPEMEHHOTO
BBICOKOYACTOTHOTO HAMPSKCHHUS OT MPUEMHOTO
KOHTypa K AeTeKTopy. [leno B ToM, 4TO 0OMOTKH
TeneOHHBIX TPYOOK, copeprKaIue OOJBIITOe YHC-
JIO BUTKOB, OOJIQal0T OOJBINAM aKTUBHBIM (10
2 000 om xaxkpmas TpyOKa) M HMHAYKTUBHBIM CO-
MIPOTHUBIICHUAMHE. Eciii ObI HampsoKeHUE BBICOKOM
YacTOTHI MOMAJAI0 OT KOHTYPa Ha JETEKTOP TOIb-
KO 4yepe3 00MOTKHU Telle(OHHBIX TPYOOK, TO B HUX
Tepsutach Obl 3HAYMTENbHAS YacTh JTOTO HArps-
KEHHsI, a CJeIOBaTeNbHO, HA CaMOM JETEKTOpe
HanpspKeHUe ObLIO OBl MaIo.

Jyis Toro 4ToOBI MOAATh Ha JIETEKTOpP BCE Ha-
MIPSKEHUE BBICOKOW 9acTOTHI, TeleOHHBIE TPYO-
KM WIyHTUPYIOT ¢EMKocTblo mopsiaka 1 500—
2 000n¢, mpencraBisromiel Al TOKOB BBICOKOM
4acTOTHl OYEHBb MaJloe COMpOTHBIEHUE. Bmecte ¢
TEM JUIA TIONYYaIOIUXCSA B Pe3yJbTaTe JIETeKTH-
pOBaHHS TOKOB HH3KOW 4YacTOTHI 3Ta EMKOCTb
MPEICTaBISIET OOJIBIIOE COMPOTHUBIEHUE U MOJTO-
My TOKM HHU3KOH YacTOTHI MPOTEKAIOT 4yepe3 00-
MOTKH TelIe(QOHHBIX TPYOOK WM TPUBOAAT HX B
JIEHCTBUE.

B npuémHOM KOHTYpEe BO3HHUKAIOT BEChMa He-
3HAYUTEIFHBIC TICPEMEHHbBIC HAIPSKCHUS, H3ME-
psAeMBbIe B JIYUIIMX CIy4asX IECATHIMU IOJSIMH
BombTa. [looTOoMy [UIs1 AETEKTHPOBAaHWS HAJIO
MIPUMEHATH JOCTATOYHO YyBCTBUTENIHHBIE K TAKUM
CTa0BIM CUTHAJaM JETEKTOPhl. K TakuM JIeTeKTo-
paM OTHOCSTCSI KPUCTAIUTUYSCKUN JETEKTOp, MEI-
HO3AaKMCHBIM JEeTEKTOp (KYNPOKCHBIA) M DIIEK-
TPOHHAs JIaMTIa.



Kpucrammmdeckuii AETEKTOP COCTOUT OOBITHO
M3 KpUCTalJIa KaKoTO-HUOY b MUHEpala U TOHKOU
MTPOBOJIOYKH, OOpa3yrIIUX TOYCYHBIH KOHTAKT C
JAHHBIM KPUCTAIIIIOM.

Hawnbonee ycTodanBOe ACTEKTUPOBAHKUE JAIOT
Mapbl. CHJIMKOH — CTallb, IIMHKUT — MeJb, XaJIbKO-
IIHPUT — MeJb, KapOoOpyHI — cTaib *. OUeHb XO-
polue pe3yibTarhl 1a€T KPEMHUEBBIN KPUCTAILI B
rape ¢ BoJIb(hpaMOBOM MMPOBOIOTKOM.

YCeTpoicTBO MpOCTEHIIMX IETEKTOPOB IMOsIC-
Hsietcs Ha ¢wur. 5.

®ur. 5. YCTpOCTBO NPOCTENLLMX AETEKTOPOB.

MenHo3aKUCHBIN (KYIPOKCHBIH) JETEKTOP HIIH
«IBUTEKTOP>» TPEACTaBIsACT cO00M METHYIO TuIa-
CTHHY, OJIHA CTOPOHA KOTOPOH B pE3yJIbTaTe CIie-
[IHATLHON 00pabOTKM MOKPBIBACTCS TOHKHUM CJIO-
eM 3akucu Meau. KOHTakT MexXIy MEIbI0 U 3aKH-
ChIO MEJU O0JIaJlaeT NCTEKTOPHBIMUA CBOHCTBAMH.
[TnacTuaKka moMetaeTcss B HeOOIBIIONH KOPITYC U3
IJTACTMACCHI, Yepe3 KOTOPBIN BBIBOISTCS MPOBOJ-
HUYKY JIJIS BKIFOUCHUS.

PaccmaTpuBas paboTy JETEKTOPHOM eI, He-
00XOJMMO YYHUTHIBaTh, YTO OHA SIBIIAETCS TOTpE-
OouTeseM SHEPTrUU MPUEMHOTO KOHTYPA; 4eM O0JIb-
1€ HEPruu nepenacércs U3 KOHTypa B JETEKTOP-
HYIO 1IeIb, TeM I'poMue OyayT padotaTh Tenedo-
Hel. OMHAKO MpHU Ype3MepHON Harpy3ke KOHTypa
€ro KavecTBa YXYAIIAIOTCS, TPOMKOCTh YMEHbIIIA-
€TCS W HACTpOHKa CTaHOBHTCS OOJiee «TYITOi»,
BO3pacTalOT MOMEXH, CO3/IaBaeMble OPYTUMHU pa-
TuocTaHIwsiMe. i ocliaOiieHusT Harpy3Ku KOH-
Typa K JIETCKTOPHOW IEMU OOBIYHO IMOJKIIOYAOT
MIPH TIOMOIIM TIEPEKITI0YATeNsT HE BCIO OOMOTKY
KaTyYIIKH, a TOJIBKO YacTh €€ BUTKOB.

W3MeHssT KOMMYEeCTBO BUTKOB  KATYIIKH,
BKJIIOUEHHBIX B JIETEKTOPHYIO IEMb, MMOJAOHPAIOT
HamboJsiee BBITOJHYIO CBSI3b, IPU KOTOPOU MOIY-
YyaeTcs HauOOoJbIas TPOMKOCTh pUéMa U J0CTa-
TOYHO OCTpasi HaCTPOUKa.

Takum oOpa3oM, mepeMeHHas AeTEeKTOpHas
CBSI3b 00ECTICUMBACT XOPOIIIKE YCIOBHUS IS TIEpe-
Jla4y SHEPTUU U3 KOHTYpa B JCTCKTOPHYIO IEIh U
OCIIa0IsIeT BJIMSHHUE JTOM IenW Ha H30HMpaTeih-
HOCTh TpPHUEMHOTO KOHTypa. llosTomMy moutu y
BCEX COBPEMCHHBIX JETCKTOPHBIX MPUEMHUKOB
MIPUMEHSCTCS HepeMeHHas 0emeKmopHas C83b.

T N .

CWIMKOH — HCKYCCTBEHHBIM KPUCTAJUIMYECKUN
KPEMHHIA; XaJIbKOMPUT — MeaHas pyaa (MeIHbIi KO-
YeaH); IHHKAT — IIWHKOBAs Py/Ia.
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TUITIOBBIE CXEMBI. Cxema 1100010 geTex-
TOPHOTO PaTUOTPUEMHHAKA BCETAA COCTOUT U3
MPUEMHOTO KOHTYpa M JICTEKTOPHOW IEMNH, MPH-
4eM BO BCeX 03 MCKITIOUSHHsS CXEMaX, MOJIy4rB-
MUX MPAKTHICCKOE MMPUMEHEHNE, aHTEHHAs IICTh
SIBJSICTCS YaCThIO PUEMHOTO KOHTYpa.

TunoBele CXEMBI JETCKTOPHBIX MPUEMHUKOB
MOKa3aHbl Ha ¢ur. 6.

B cxeme ¢ur. 6,4 HacTpoiika OCYIIECTBIIETCS
MyTEM MEPEKIIFOUEHUS YHUCITa BUTKOB KATYIIKH T1e-
pexmrouarenem /7;. UToObI HaCTpOWiKa U3MEHSIACH
OoJiee TUTaBHO, KaTyIIIKa JOKHA UMETh BO3MOYKHO
Oonbuie otBogoB. Ho BcE ke HacTpolika mpuém-
HUKa OyJeT U3MEHAThCH CKaukamMu. B 3tom 3a-
KJTFOYaeTCs] OCHOBHOM HEIOCTATOK TaKOM CXEMEI.

dur. 6. TunosBble CXxembl
DETEKTOPHbIX NPUEMHUKOB.

Cxema ¢ur. 6,6 BrepBbie B JIFOOUTEILCKOM
KOHCTPYKITUHM ObLTa IPUMEHEHa COBETCKUM HHKe-
HepoMm [llamomaukoBeiM. ['pyGast HacTpolika mpu-
€MHMKa MPOU3BOJMUTCS TNEepekiovarenem I, a
TOYHAs TOJCTPOMKA — IJIAaBHBIM BpaIleHHEeM TOI-
BIDKHOU KaTyIIKH L,. JleTekTopHas CBA3b perynu-
pyetcs nepekiouarenem 1.

B cxeme ¢ur. 6g mna miIaBHOH HACTPOHKHU
KOHTYpa UCTOIb3yeTCs KOHACHCATOP MEPEMEHHOM
émroctu C,. [lpu moakIIOUEHUM aHTEHHBI K 3a-
KUMY Ay ITOT KOHAEHCATOP BKIIOYAETCS B aHTCH-
HYIO IIeTTh TTOCJIeTOBATENBHO ¢ KaTymko L. Torma
yMeHbIaeTcss 00mas EMKOCTh KOHTYpa U IMO3TO-
My €ro MOXKHO OyJeT HacTpauBaTh Ha 0ojee KO-
POTKHE BOJHBI (CpeIHEBONHOBEIN auamna3on). Ec-
JIU aHTCHHY MPHUCOCIUHHUTD K 3KUMY A1, a 3aXKU-
MBI A, U 3 3aMKHYTh TIEPEMBIYKOH, TO KOHJICHCA-
Top C, OyIeT MOAKITIOUEH MapajIeIbHO KaTyIITKe
L xontypa. [Ipu 3TOM 0011ast EMKOCTH TOCTIETHE-
T0 YBEIMYUTCS W TMO3TOMY KOHTYp OyIeT mepe-
KpbIBaTh JUIMHHOBOJHOBBIA Juana3zoH. llnaBHas
HacTpoWKa TaKoro MPUEMHUKA OCYIIECTBISETCS
BpalllCHUEM MOJIBUHBIX TUIACTUH KOHJICHCATOPA,
a rpy0asi — MepPeKIIFOYEHUEM OTBOJIOB KAaTyIIKH L.
JleTekTopHAas CBSI3b PETYIUPYETCS TaK Ke, Kak U B
cxemax ur. 6a u 6,0.



Cxema ¢ur. 62 xapakTepHa TeM, YTO IUIaBHas
HacTpolKa €€ KOHTypa OCYILECTBISETCS MepeMe-
IICHHEM BHYTPH KAaTYIIKH MarHeTUTOBOTO Cep-
JICYHUKA, a MOJA00p HAWBBITOAHEHIICH NETEKTOP-
HOM CBA3M — NEPECTAHOBKOW JerekTopa /[ B pas-
JINYHbIE TIapbl THE3.

Cxema ¢ur. 6,0 MeHee pacnpocTpaHeHa H3-3a
CBOCH OTHOCHUTEIBHOHN CIOXHOCTH. B Hel ckau-
KooOpa3Hasi HacTpOiKa BBIMTOJHAETCS IEPEKITIO-
yeHueM KouaeHcatopoB Ci, Cy, Cs, Cy, Cs.

IIpu rpy0oii HacTpoiike Ha Ooyiee KOPOTKHE
BOJIHBI aHTEHHA C MOMOINBIO TEPEMBIYKH TIO/-
KIIFoYaeTcss K MpUEMHUKY 4epe3 koHzaeHcatop C
umu C,. Kongencatopst Cs, C4 u Cs npu oMo
MepeMbIvKH /1, TOIKITIOYA0TCS MapalielbHO Ka-
tymkaM L; u L, (Bapmomerpy) mpu HacTpoiike
MpuéMHUKa Ha OoJyiee IJTUHHBIE BOJHBI PaJIUOBE-
[IaTeNFHOTO JAMana3oHa. AHTEHHAa B TOCIEIHEM
ciydae BKiIodaeTcss B rHe3no A;. [lnmaBHas Ha-
CTpO¥Ka B 3TOH CXeMe OCYIICCTBISCTCS BPAICHH-
€M TIOJIBIXKHOW KAaTYIIKH L, BHYTpPH HETOIBHK-
HOHM Karymku L,. /leTekTopHasi CBSI3b pETyIupy-
€TCsI TaK ke, Kak 1 B cxeme ¢ur. 6¢.

Ha ¢wur. 7 u3o0paxkeHsl NpUHIMITHAIBHBIC
CXEeMbl 3aBOJCKHX JETEKTOPHBIX MPHEMHUKOB
«BomHa», SUM>» «KOMCOMoneu».

"Komcomoney"”

Ayi 394,945 v
I

ke

S

®ur. 6. MNMprHUMNNAnNbHbLIE CXEMBbI
3aBOACKNX OETEKTOPHbIX MPUEMHUKOB.

B nepBoM mnpuéMHUKE HACTpoiKa KOHTypa
MTPOU3BOANTCS TIEPEKIIOYCHUEM BUTKOB KaTyIIIKH
MpY MOMOIIY MON3YHKOB I u Il,. KOHCTpYKTHUB-
HO KaTylIKa BBHITIOJHEHAa TaK, YTO JOCTHUTaeTCs
OUEHb IJIABHOC U3MCHCHHME HACTPOUKH KOHTYpa U
BEITMYMHBI IETEKTOpHOU cBs3u. [lepexon ¢ quana-
30Ha OoJiee KOPOTKHX BOJH HA JWANA30H JJIUH-
HBIX BOJIH OCYIIECTBIISICTCS IEPECKIIOUCHUEM aH-
TEHHBI U3 THe37a A; B THE3I0 A, U 3aMBIKaHUEM
nepeMblukoi /7 nByX neBbIx THE3M. K mpuéMHUKy
«BomHa» 00BIYHO TPUIIATAIOTCS THEe30TeNIe(POHBI,
MO3TOMY HMX THE3A 3allyHTHPOBAHBI HE KOHJICH-
CaToOpOM, a COTIPOTHUBRIICHHUEM.

B mpuémuanke «3MM» ckadkooOpaszHas HaCT-
poiika TPOU3BOIUTCS TEPEKIIOYCHUEM OTBOJIOB
KaTyIIIKW, a TUIaBHAs — MEPEMEICHUEM MarHeTH-
TOBOTO cepedHuka. JleTekTopHas CBs3b MOAOH-
paeTcsl MepecTaHOBKOW MOJI3YHKA TEPEKITF0YATEIs
1D,
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B mnpuémnauke «KomMcoMonen» mnepeKkpbiThe
BCEr0 IMANa30Ha BOJH JOCTUIAETCS BKIOYECHUEM
AHTCHHBI B OJHO U3 THE3NM A4, Ay, As, A4 nnu As,
YeM OCYIIECTBISETCS B MEPBBIX JBYX CIydasx
YMEHBIIIEHUE €MKOCTH aHTEHHOMW IIeTH, a B TPEX
MOCJIEIHUX — EPEKITOYEHUE UHIIYKTUBHOCTEN.

[InaBHO KOHTYp HAcCTpauBaeTCs MEPEABUKCHU-
€M BHYTPH KaTYyIIKH CepJeYHHKa U3 albcudepa.
BenuuuHa eTeKTOpHOM CBA3M M3MEHSETCA Tepe-
KJIIIOUEHHEM JIETEKTOpa B JIEBYIO HJIM MPaBYyIO Ma-
py THE3N.

. 1
JleTekTopHBIN ycunuTens JloceBa

Pamnomoburens Oner Bramumuposud Jloces,
pabotas ¢ pa3NUYHBIMH AETEKTOpaMu, OOHapy-
KU, YTO HEKOTOPbIE U3 HUX CIIOCOOHBI CaMH pa-
00TaTh KaKk MaJIEHbKHE T€HEPATOPHl M MOTYT CO3-
JaBaTh He3aTyXarollue KojeOaHHs BBICOKOH dac-
ToThl. JloceB ObuT puriamen mpogeccopom B. K.
JlebequackuM B Hmkeroponckyro paamonabopa-
topuro. Jlo camoro mepeBosa naboparopuu B Jle-
HuHrpaz JloceB paboTan Hax cBOei CXeMOH U Mo-
CTPOMII IPUEMHHUK C TEHEPUPYIOIINM JIETEKTOPOM,
KOTOPBIA TIpHOOPEN TMO3KE Ha3BAHUE <KPHCTa-
nue». Korga He OBUTIO AOCTaTOYHOTO KOJIMYECTBA
pazuomnamIl, TaKOM AETEKTOPHBIM MPUEMHHUK ObLI
nmoJie3eH sl mpuéMma Hesaryxaromux Tenerpad-
HBIX CUTHAJIOB.

Teneps BHOBb BcoMHHIM O paborax JloceBa
MOTOMY, YTO KPUCTAIWH MOXET ACHCTBOBATh Kak
YCUIIUTENb B Tape C OOBIKHOBEHHBIM [IE€TEKTOp-
HBIM IPUEMHUKOM.

Kpucramiuueckuit ycunurens JloceBa MOXHO
BKJIIOYNTH B aHTEHHY Iepes OOBIKHOBEHHBIM Jie-
TEKTOPHBIM paaHONpuéMHUKOM (Ha ¢ur. 1 moka-
3aHO, KaK 9To0 jenaercsi). Takoe ycTpoicTBO pado-
TaeT JOBOJIbHO YCTOMYHMBO, OHO Na€T 3aMETHOE
YBeJIUYEHHE TPOMKOCTH M JAelaeT MPUEMHUK 00-
Jlee 4yBCTBUTENBHBIM K CJIA0BIM CHUTHAJIaM Jajlb-
HUX cTaHwd. [I[puMeHeHne yCumuTest Kak Obl pa-
CIIUPSIET «KPYT030p» AETEKTOPHOTO MPUEMHUKA U
YBEJMUMBACT CHITy IpruéMa OJIMKHUX CTaHIUMH.

Jnga  ycTpolcTBa KpUCTaJIWHHOW TNPUCTABKU
HaJ0 UMETHh CIEAYIONINE NeTald M MaTepHabI:
1) suyek; 2) ACTEKTOPHBIA KPUCTAT LUHKHT
Kp; 3) nocrosiaHoe compotusnenne Ry = 1000m;
4) mocrosiaHoe conporusienre R, = 1 000om umn
IpocceNb BBICOKOM 4acTOTHI /[p; 5) mepeMeHHOE
conporuBieHne R; = 600 om (nmoTeHmmomerp);
6) nBe-Tpm Oarapeliku OT KapMaHHOTO (oHaps;
7) rHé3a WK 32KUMBI TSI BKIIIOYCHHS aHTCHHBI,
npuéMHHKa, IeTeKTopa U Oarapeek; 8) coenuHu-
TEJNbHBIA TPOBOJ.

T N .
®. JI6oB, [eTekTopHbIN nMpuéMHUK, [ OphrKOBCKOE
00J1acTHOE TOCYAapPCTBEHHOE U3AaTeNNbCTBO, 1949,



Hpoccens /[p MoxHO cienath camoMy. HyHO
B3SITh OOJIBIIOTO pa3Mepa KaTyIIKy U3-10JI HUTOK
1 HamoTaTh Ha He€, kak mpuagrcs, 3 000ButkoB
npoBoga nuamerpom 0,12-0,15um, uzonuposan-
HOTO 3MaJIbI0 WM ABYMs ciosiMu ménka. He 3a-
OBIBaiiTe, YTO HAYAJBHBIN M 3aBEpPIIAIONIAN KOH-
16l 0OMOTKH JIOJDKHBI UMETh HaNasHHBIE KYCOUKH
ruOKoro npoBoaHuka aauHord 15—20cm Kaxablid,
TaK Kak BBIBOABI W3 IPOBOJHUKOB JIHAMETPOM
0,12mm 6BICTPO OOOPBYTCS.
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MPUEMHUK

@ur. 1. Cxema BKIOYEHUS KPUCTaNSINYECKOro
YCUNUTENS K 4ETEKTOPHOMY MPUEMHUKY.

COopka cxembl MpOCTa: CBEPXY SIIMYKA CTa-
BUTCSl JIETEKTOP W BBIBOJUTCS PYyYKa IMOTEHIINO-
MeTpa. Ecam mpubopom He TONIB3YIOTCS, OaTapero
OT HETO HaJ0 OTKIIOYHTH, YTOOBI €€ PHEPrusl He
TpaTHIACh HAIIPACHO HA MOTCHIMOMETPE.

JleTexTop B ATOM yCHIIMTENIe OCOOCHHEIN, OH
COCTOWT M3 KPUCTAJIa [IMHKUATA U OCTPO OTTOYCH-
HOW CTaJbHOW WIIM cepeOpsIHOM MPOBOJIOYKH, KO-
Topas MOJHKHA OBITH CBEPHYTA B BHUIE NPYKUHKH
nuamerpoM He Menee 8—10.mm; ¢ Takoil crmpa-
JIBIO JIETYE MOMYyYUTh YYBCTBUTEIBHYIO TOUKY.

Tommmuaa npoBojoku a1 perekropa 0,12—
0,15 mm. Kpucraan IUHKUTA Jydile paboTaeT B
KPUCTAJIMHE, €CIIM OH TEpEIUIaBlicH B IUIAMCHH
anekTpudeckoil ayru. Ho ocymectButh 310 110-
BOJIBHO CJIOXHO, ITO3TOMY 37€Ch He JaéTcs ykasa-
HUH O TOM, KaK BECTH MEPEILIaBKY.

YcunurenbHOE ASHCTBUE MOYKHO TOTYYHTh U C
JETEKTOPOM M3 CEPHUCTOTO CBUHIIA.

HanaxxuBanue A€TEKTOPHOTO MPUEMHHUKA C Jie-
TEKTOPHBIM YCWJIMTEIEM BEIETCS CIEAYIOUUM
obpazom. CHauama BMECTO IETEKTOpa B YCHIIH-
TeJIh BCTABISIETCS INTETICEeTbHAasl BWJIKA C COEIH-
HEHHBIMU MEXIy co0ol mThipbkamu. [TpuéMHMK
OOBIYHBIM TIOPSJIKOM HACTPamBacTCs Ha KaKyIO-
00 PpPamUOCTAHITMIO. 3aTeM Ha CBOE MECTO
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BCTaBJISIETCS [TUHKUTHBIN IETEKTOP M BKIIOYAETCA
Oarapesi. [IBI)KOK MOTEHIIMOMETpa CTaBUTCS Tak,
YTOOBI TMOJIABAJIOCh BCE HANPSOHKCHHE, W HAa I[UH-
KUTHOM JETEKTOPE OTHICKUBAETCS UYBCTBUTEIb-
Has Touka. OTIMYUTH MOJNOKEHUE TeHEPUPYIOIIeH
TOYKH MOKHO TIO CBUCTY M XapakTEpHBIM IIOPO-
XaM ¥ moTpeckuBanusM B Tenedone. Korma mos-
BUWJICSL CBHCT, HAJ0 [JBWXKOM MOTEHIIMOMETpa
YMEHBIIIATh HANpsDKEHHE Ha JeTeKTope (0OBIYHO
1o 5—-6¢), moka cBuct He mpomanér. [lepemaua
MOCJIE STOr0 CTAaHET SCHOW M 3aMETHO CHIIbHEE,
9eM Ha JNETCKTOPHBIA MPUEMHUK 0€3 yCHIIUTEIIS.
He 3a0biBaiite, yTo Oartapes mOKHA OBITH MPH-
COEIMHEHA OTPULIATEIBHBIM IMOJIOCOM K MPY>KUH-
K€ JIeTEeKTopa, a Ha KpUCTallJIe JOJDKHO OBITH IO-
JoXXuTeNnpHOe Hampsbkenne. [locme Bcero atoro
HaJ0 eni€ pa3 TOYHEE HACTPOUTH OCHOBHOM IMpH-
E€MHUK.

[TonpoOyiiTe pa3nmuyHBIE Maphl B JIETEKTOPE
KPUCTAJUIMYECKOT0 YCWINTENS, IpUIyMaiTe cxe-
MY C IBYMS-TPEMsI I€TEKTOPHBIMU YCUIUTEIISIMU.

Pa3paboTka XOpomux AETEKTOPHBIX MPUEMHHU-
KOB C KPHUCTAITMYECKUMHU YCUIUTEISIMU HUMEET
Oonblioe rocyaapcTBeHHoe 3HadeHue. Ecmu Oy-
IyT CO3JaHBI TPOCTHIC, yIOOHBIE B OOpaIleHUH,
JICHIEBBIC JIETEKTOPHbIC MPUEMHUKU, KOTOPBIE JAa-
OyT NpuéM IpoMdYe U ycToiumBee, 4eM CyILIECT-
BYIOIIHE, TO 3TUM OyJeT OKa3aHa 3HAYHTEIIbHAS
MOMOIIb PEIICHUIO Ba)KHEHIIEH 3aJayu CIUIONI-
HOW painopUKAIUU CETHCKUX PAOHOB.

JIutepatypa
Knueu

U. U. Comxesckuii, [letexropuslii npuémuuk, 13m.
Ocoasuaxum, 1947.

PacckaspiBaeTcss 0 poiM W Ha3HAYEHUH ETEKTOP-
HOTO TPUEMHHKA, MPOCTHIX M CIOXKHBIX CXEMaX ITHX
MPUEMHHKOB, CaMOJCJbHBIX JeTeKkTopax. JlaHel moa-
poOHBIC omucaHus, Kak cuenaTh npuéMuuku: [lamomr-
HUKOBA, C BAPUOMETPOM, C TIEPEMEHHBIM KOHJIEHCATO-
POM M Cc HacTpoHKoW MeTayioM. JlatoTcst ykasaHus IO
YCTPOMCTBY aHTEHHBI, 3a3€MJICHUSI U 3alIUTe NPUEM-
HUKa OT IPO3bI.

®. A.JIooB. [lerexkTopHblii NpUEMHMK, [ OpbKOB-
CKOe 00J1acTHOE TOCYAapPCTBEHHOE U3AaTenbCTBO, 1949,

PacckaspiBaeTcsi 0 MpeMMyIIECTBaX IETEKTOPHOTO
MPpUEMHHKA, YCTPOUCTBE aHTCHHBI M JNAETCS ONHCAHHE
JIBYX KOHCTPYKIHH PUEMHHUKOB: C TUIABHON M (HHUKCH-
POBaHHOI HACTPOUKOIA.

B. B. Entotun, [leTekTopHbIE paauonpUEMHUKH,
Cesspusnar, 1950.

OrnucaHo BoceMb KOHCTPYKLUMNA JETEKTOPHBIX MpPH-
€MHHMKOB, B KOTOPBIX IPHMEHSIOTCS Pa3HOOOpa3HbIC
KAaTYIIKU: UWIMHIPUYECKOH, KOP3UHYATOW U COTOBOM
HaMOTKH. J[aHbl Take OMHCAHUA NMPUEMHUKOB C Ha-
CTpOMKON KOHAEHCATOpPaMU IMEPEMEHHONH EMKOCTH U
MarHeTUTOBBIMHU CEPACTHUKAMH.



MaccoBsle pamnonpuéMuukd (MaccoBast paauo-
oubnunoreka), loconepronsmar, 1949.

Cpenu ommMcaHHBIX B OpOIIOpe MPUEMHHUKOB, TO-
Jy4UBITUX TPEeMHI0 Ha 7-ii Bcecoro3Hol 3a04HO pa-
IUOBBICTABKE, JaHBl ONHMCAaHHUS psla JETEKTOPHBIX
MPUEMHHUKOB.

3. I'uu3oypr u @. TapacoB, CamojelbHbIC JCTATH
JUIsl CeNbCKOTO paauonpuémMunka, Mza. «MockoBCKkuid
pabounii», 1950.

KHmkKa TOMOKET HAYMHAIOMIEMY PaIUOTFOOUTEITIO
CaMOCTOSTENIFHO U3TOTOBHUTH KATYIIKH U JAPYTHE JeTa-
JIU [T JICTEKTOPHOTO MPUEMHUKA.

®. U. Tapacos, JleTekTopHbIE NMPUEMHHUKHA U YCH-
gurend K HuM (MaccoBas paamo6ubinoreka), I'oc-
sHepromszaar, 1950.

Kpatko m3maraercsi, kKak ycTpoeH W paboTaer jae-
TEKTOPHBIN MPUEMHUK, W TPUBOIATCS HECKOIBKO CXEM
3TUX NMPUEMHHUKOB. JlatoTCsl mpOCThIe pacy€Thl MPUEM-
HOTO KOHTypa. Paccka3eiBaeTcs 00 ycCTpoiicTBe aera-
JICH, KOHCTPYKIUSAX TPUEMHHUKOB U YCHITUTEIICH K HUM.

B.T. Bopucos, IOnsi paanontobutens (Macco-
Bas paguobubaroreka), [oconepronsaar, 1951.

B ¢dopme nomynsipHBIX Oecesl KHUTA 3HAKOMUT YHd-
TaTtenel ¢ SJIEMEHTApHON 3JIEKTPOPATUOTEXHUKON U
comepxkut Oomee 20 omwcaHuil MPOCTHIX PaTUOIIOON-
TENbCKUX KOHCTPYKIMH, BKIIOYas YETHIPE OIMUCAHUS
Pa3IUYHBIX IETEKTOPHBIX IPUEMHHUKOB.

A. JI. barpakoB u C. Kun, DieMeHTapHas paamo-
texunka (MaccoBast paaroOHOIHOTEKA), YaCTh MepBasi,
T'ocanepronsmar, 1951.

Cognepxanre KHHTH COOTBETCTBYET IpOTpaMMe
KPY)KKOB 10 U3YYEHHUIO JETCKTOPHBIX TIPHUEMHHKOR.

Cmambu

Crnenail caM HETEKTOPHBIA NpHEMHMK (IUIAKaT),
T'ocaneprousmar, 1947.

IIpocTeiimmii camoAeNbHBIA JETEKTOPHBIM MPUEM-
HuK (rakar), Boenusmar, 1950.

JI. Tynsckuit, JleTeKTOpHBIH TPUEMHUK C OITHOU
pyukoi, «Pagno», 1948 Ne 4,

C. Apennukos, [lerextopuslii npuémMunk «Komco-
moJten», «Paguo», 1948 Ne 8.

B. [Tyxanbckuii, [lerextopHblii npuéMHuK «Kon-
Typ», Pammo», 1948 Ne 12.

E. Crenanos, Kpucranun, «Pamuo», 1949 Ne 1.

M. O6ne30B, [letekTopHblii npuéMHHUK <«BoHa»,
«Pamno», 1949 Ne 2.

C.Urnatees, JleTekTopHbI MpUEMHHUK «JIITX>»,
«Pamno», 1949 Ne 6.

. bensies, letexkropHblii npuéMHUK <«MOTBIIEK,
«Pamno», 1949 Ne 9.

@. EBtees. JleTeKTOpHBIM NPUEMHUK HOBOTO THIIA,
«Pagno», 1949 Ne 11.

B. Ucaes, IIpocroii nerekTopHblii npuéMHUK, «Pa-
o», 1950 Ne 2.

— SR ——
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I'JIABA IIECTAS
AHTEHHA 1 3A3EMJIEHUE
X XXX X

[Ipocrelimme npuéMHbIe
AHTEHHBI

®U3UKA PAJIMOITPUEMHOM AHTEHHBI.
[TpuémHas aHTEHHA CIIYKUT JJIsl pU€Ma 3JIEKTPO-
MarHWTHBIX BOJH, W3JIy4aeMbIX Mepeaaromneii pa-
JOUOCTAaHIME!, ¥ I OJayy IEPEeMEHHOT0 HaIps-
JKCHUS TIPUHATOTO CHTHAJIA HA BXOJ TPUEMHUKA.

YceTpoicTBO Takoi aHTEHHBI XOPOIIO U3BECTHO
paauonroOuTensM. MacCOBRIMU THUIAMH TPUEM-
HBIX aHTeHH sBisioTcs ['—o6pasuast (dur. 1la) u
T—obpasnas (¢pur. 15) omgHOIyUEBBIE aHTEHHHI,
MIPOCTON BEPTUKANBHBIN WIH HAKJIOHHBIN MPOBOJ
(dur. 1), nHOTHA C “METENOYKOI” Ha BepIIMHE
(dur. 12), a Taxke pasIHUHBIE HAPYKHBIE PAMKH
U BCEBO3MOKHBIC YMPOIIEHHbIE KOMHATHBIC aH-
TCHHBI.

Ecnu, Hanpumep, B BEPTUKaJIbHOW aHTEHHE,
paboTaromiei ¢ 3a3eMJICHHEM, BO3HUKHET Kojeba-
TENBHBIA TIpoLecc, TO HauOoNbIIMKA TOK OyneT B
TOW TOYKE MPOBOJIA AHTEHHBI, KOTOpas ONIKE K
3a3eMJICHUIO, T. €. B TOYKE TOJKIIOYCHUS aHTCH- 2
HBbI K MPUEMHUKY. B clieqyromux BhIIIEISKAIIX ..
TOYKax MPOBOJAA TOK OyIeT MOCTENEHHO YMEHb-
MIATHCS ¥ Y CAMOW BEPIUHEI, T. €. Y KOHIIa aHTEH-
Hbl, cnanét a0 uyis (¢ur. 2). Hanpsokenue B Ta-
KOI aHTEHHE pacnpenensercss B 00paTHOM MOpsia-
ke. HaumOonpiass BenW4YMHA €ro OTHOCHUTEIHHO

3eMJIM OKa3bIBAETCS y BEPXHETO KOHIA POBOJA, a 8) =
HaMEHbIIask — B TOUKE IOAKIKOYEHHS €ro K IpH-
EMHUKY.

PaccmaTpuBas aHTGHHY KakK paJHOTEXHHYe-
CKOE YCTPOWCTBO, CIIEIYeT MOMHHUTH, YTO JTHOOOH
IPOBOJA 00JIaaeT HE TOJIBKO AKTHBHBIM COIPO- R
THBJICHHEM, HO U CIIOCOOCH HAKAIUIUBATH OJICK- =X Yyeno

TPUYECKHUE 3aps/Ibl U UHIYKTHPOBATH B CAMOM Ce- | npogodos
0€ IEKTPOIBIKYIIYIO CHILY [IPH BCAKUX H3MEHE- § 30-50
HHUSAX TOKA, T. €. TIPOBOJ] 00JIa/1aeT FMEKTPUUECKOI 3 ﬂ”i";’ig?
EMKOCTBIO M HHIYKTHBHOCTBIO. CIIEZI0BATENBHO, § 5_2 .
mobas aHTEHHa TNpeAcTaBisieT coboil Kojeba- x Lepessnnas

TEJILHYIO LIE€TIb. cmolixka ebicomoll 2-6 M
2)

1 o o
I1. TonmoBanckuii, «Pagno», 1949 Ne 8. ®ur. 1. PaznuyHble TUMbl NPUEMHBIX aHTEHH.
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Upake (y4HOCMB)

dur. 2. Pacnpenenerne Toka u HanpskeHUs
B BEPTUKanbHOM aHTEHHE.

OTOT cBOEOOpPa3HBId KOIEOATENbHBIH KOHTYP,
B CHJIy TOTO, YTO €r0 COOCTBEHHAst EMKOCTh M HH-
JTYKTUBHOCTH PAaBHOMEPHO pacrpeielieHbI 10 Beel
JUIMHE TIPOBOJIA, UMEET CBOW (PU3UYECKHE OCO-
OCHHOCTH, 3aKJIFOUYAIONINECS B TOM, YTO HPU BO3-
HUKHOBEHHH B aHTEHHE K0Je0aTeIhbHOTO IMpoIiec-
ca TOK U HamlpsDKEHUE PacTIPeIeIIOTCS B IPOBO/IE
HEPaBHOMEPHO, T.€. B KaKIOW TOYKE IPOBOAA
3HAYCHUS DTUX BEIUYUH PA3JINIHBI.

Touku mMpoBoJia, B KOTOPBHIX HAOIIOIAIOTCS
MaKCUMAaJIbHbBIC 3HAYCHUS TOKA WIIH HAMPSHKCHUS,
Ha3bIBAIOTCSI COOTBETCTBEHHO MYYHOCAMU MOKA
U NYYHOCMAMU HANPSDICEHUsl, & T€ TOYKH, TJIe TOK
Y HaNpPsDKCHUE PaBHBI HYJIO, HA3BIBAIOTCS V31dMU
MOKa U Y31aMU HANPSHCEHUS.

Kak u Bcsikas apyras konedarenbHas IICTib,
npuéMHas aHTeHHA XapaKTepU3yeTCsl BeTMYMHAMU
cobctBeHHON EMKocTH Cp M COOCTBEHHON MHAYK-
TUBHOCTH L, KOTOpBIE 3aBHCAT OT TeoMeTpHye-
CKUX pa3MepoB U (GopMbl aHTeHHBI. Tak, Hampu-
Mep, KaXAbli METp OJHONPOBOTHON AHTCHHHBI,
yHajaéHHON OT JpPYTHWX IPOBOJHHMKOB, O0JajgacTt
coOCTBeHHOU EMKOCTBIO 5 ngh m coOCTBEHHON MH-
IYKTHUBHOCTBIO OKoOJ0 1—2mken. Ilpocreiimme
JMOOUTENLCKUE TNPUEMHBIE aHTCHHBI UMCIOT
00b1uH0 EMKOCTh okosto 200—-250n¢, nHAYKTHB-
HOCTh OKOJIO 20MmKeH, M aKTHBHOE CONPOTHUBIIC-
HUE 0KOJI0 25 0Mm.

Kpome Toro, aHTeHHa XapakTepuszyercd emne
OJTHMM OY€Hb BRKHBIM MMapaMeTpOM, KOTOPhIH Ha-
3BIBACTCS Oelicmayrouell W 3hexmueHoll 6vi-
comoti.

HeiictByromieit win >()(HEKTUBHON BBICOTOU
JAHHOW AHTEHHBI HA3BIBAIOT BBICOTY YCIOBHOMN
BEPTUKATBHOW aHTECHHBI, KOTOpas U3ydaeT (eciu
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paccMaTpuBaTh TNPUEMHYIO AaHTCHHY KakK TIepe-
JAOIyI0) TaKyk0 K€ MOIIHOCTh, YTO W peajbHas
aHTCHHA, HO UMCET TOK II0 BCCH IJIMHE OJMHAKO-
BBI U pPaBHBIN 3HAYEHHUIO TOKA B MYYHOCTU pe-
aIIbHOM aHTCHHBI.

BricoTa Takoil BooOpa)kacMO¥W aHTCHHBI, Kak
BUIHO U3 (ur. 3, Bcerna OyneT MEHBIIE TE€OMET-
pUYECKO# BBICOTHI PEaIbHON aHTEHHBI.

Y3en moka

leomempudeckas ebicoma

dur. 3. l'eomeTpuyeckas 1 AencTByoLLas
BbICOTa aHTEHHbI.

JelicTByronias BbICOTa — IOHSTHE YCJIOBHOE U
TIPUHSATO 711 00JIeTYSHUS PacuETOB aHTCHH.

VY pasnu4HBIX TPUEMHBIX aHTEHH JEHCTBYIO-
1as BEICOTa 3aBUCUT OT (DOPMBI aHTCHHBI U YCIIO-
BuiA €€ pabothl. [ ['—00pa3aeix u T—00pa3HBIX
aHTeHH oHa coctasisger okoio 0,7-0,8 ux reo-
METPUYECKOW BBICOTHI. B OOJBIIMHCTBE CiydacB
JEHCTBYIOMAsT BBICOTA OOBIYHBIX JIFOOUTEITHCKHUX
AQHTCHH, TPUMCHSIOMMXCS IS PagroBeIIaTeIh-
HBIX TIPUEMHUKOB, cocTaBisieT oT 1,510 4 u.

O3HaKOMUBIIMCH B OOIIMX YepTax C (pu3nye-
CKUMH OCOOCHHOCTSIMH aHTCHHBI, PacCMOTPHUM
TENepb aHTECHHYIO 1IETh B TPUEMHUKE.

TunuuHas aHTCHHAS 1IETb TIOKa3aHa Ha Qur. 4.
OHa COCTOMT W3 CaMOM aHTEHHBI, O0afaroIici
cobcTBeHHON EMKOCTBIO Cp, HHIYKTHBHOCTBIO L,
AKTUBHBIM CONIPOTHUBIICHUEM Ra, U OMONHUTEND-
HOHM KaTyIIKd WHAYKTHBHOCTH L, KOTOpasi CBSI3HI-
BaeT aHTCHHY C BXOIHBIM KOHTYPOM HPHEMHHKA.
Kpome TOro, B aHTEHHYIO IIeTIh BXOJUT 3a3eMJlc-
HUE WU TIPOTUBOBEC.

OJNIeKTPOMArHUTHEIE BOJIHBI, U3TydaeMbIC TIe-
penaroied paguoCTaHIMEH, MPU IEePECCUCHUN
MPOBO/Ia MPUEMHON aHTEHHBI BO30YXKIAOT B HEM
TIepEMEHHYI0 JJIEKTPOIBIDKYINYIO cmiry. Yacrora
U XapaKTep M3MEHEHUM 3TOU 3JIEKTPOJBHXKYILEH



CUJIbl B TOYHOCTH COOTBETCTBYKOT BCEM H3MCHEC-
HUAM DJICKTPOMArHuTHOI'O ITOJIA.

AN
e
.

lpuémHuk

®ur. 4. AHTEHHas uenb NPUEMHMKA.

BenuunHa 35eKTpOIBIIKYIICH CHITBI, BOSHHKA-
IoIel B aHTEHHE, OYeHb Majia U U3MepPSIeTCS MHK-
POBOJIBTAMH WIIH, B JIydIIeM CIydae, MUJITUBOIb-
TaMU. 3Ha4eHue €€ 3aBHCUT OT MOIIHOCTH H yJa-
NEHHOCTHU Tepelaonie paguoCTaHIMM, OT YCIIOo-
B W OCOOCHHOCTEH pPACIpPOCTPAHCHHUS PaIHO-
BOJIH U OT JEMCTBYIOIIEH BBICOTHI MPUEMHOM aH-
TCHHBI.

B coBpeMeHHBIX pajuoBENIaTEIbHBIX NPUEM-
HUKax aHTEHHYIO IIeTb He HacTpauBaioT. [lemo B
TOM, YTO JIAMIIOBBIE TPUEMHUKU HMEIOT IBa-TPH
KoHTypa (a mHOrga W 0oJjee), HAaCTPaWBAIOIIUXCS
OJTHON pYydYKOU. DTOH K€ OOIIeH pydKoi AOmKHA
OBl OJHOBPEMCHHO HACTpPaWBaThbCcs ¥ aHTCHHAsS
uenb. Ho ocymiecTBUTH 3TO O4eHb TPyOHO, MO0
€MKOCTh pa3HBIX aHTEHH pasiNdHa M BOOOIIEe He-
MTOCTOSTHHA: OHA MOYKET MPOU3BOIIBHO N3MEHATHCS
MoJT JCHCTBUEM BHEHIHWX MPUYHMH (IPU KavyaHWUU
AQHTCHHBI, MPH W3MEHEHUHM BIIAXXHOCTH BO3IyXa
U T. 1.). [TosTOMy TOYHO y4ecTh EMKOCTb AaHTEHHEI
HEJb3S W O00ECleunTh HEU3MEHHYIO HACTPOWKY
AHTCHHOM Iienu JUIs JF00O0ro ydyacTKa Juara3oHa
MPAKTHYECKH HEBO3MOKHO. OCTaBISATh aHTEHHYIO
LeTb HACTPOSHHOM Ha KaKyro-TM00 OJHY 4acTOTy
JMara3oHa He UMEET CMBICHA, TaK KaK Ha OCTallb-
HBIX y9acTKax JaHHOTO JHara3oHa YyBCTBUTENb-
HOCTb MPUEMHHUKA OYIeT Pe3K0 YXYAIIAThCS.

UToOBl 9yBCTBUTEIEHOCTh MPUEMHHUKA HE W3-
MEHSUTach TaK Pe3Ko 10 JAWana3oHy, pe30HAHC aH-
TEHHOW IIeNM BBIBOAAT 3a Mpelensl pabodero
MmoiIuana3oxa. J{js 3Toro BKIIFOYAIOT B aHTCHHYIO
Ienb KaTymky L ¢ TakoW WHIYKTHBHOCTHIO, YTO
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pE30HAHCHASI YaCTOTa AaHTEHHOTO KOHTYpa OKa3bl-
Baercs npumepHo Ha 30% Hioke, YeM camasi HH3-
Kas 4YacToTa JAaHHOTO MojauanasoHa. Ecmu, Ha-
npuMep, pabouuil moaauana3oH MpuEMHHUKA pa-
BeH 150—-40Q<cy, TO aHTeHHas Lielb HAacTpauBa-
ercs Ha 9actoTy 115xkey.

HactpauBaTh aHTCHHYO IIETb HA YacTOTY, Ipe-
BBIIIAIOIYI0 CAMYIO BBICOKYIO MPUHUMAEMYIO Ya-
CTOTY, HEBBITOJHO, TaK KaK IPH 3TOM YYBCTBHTE-
JILHOCTh OYET CUIIBHO MEHSTHCS TI0 JIAIa30Hy.

Ha 3ToM MBI 3aKOHYUM KpaTKOe 3HAKOMCTBO C
(¢u3uYecKUMH TIpolieccaMd B aHTEHHOH IIery.
HeoOxomumo Ttemepp nwmib  copMynupoBathb
TpeOOBaHUs, KOTOPHIM JOJDKHA YIOBJICTBOPSTH
anTeHHas 1enb. OCHOBHBIE W3 HUX CBOJATCS K
CIICAYIONIEMY.

AHTEHHA JIOJDKHA BO3MOJXKHO JIydYIlle BOCIIPH-
HUMATh SHEPTHIO PAIMOBOJIH.

AHTeHHasl [leNb B MpeJeniax KaxkJoro Imojaua-
MazoHa JO0JDKHA O0ecreynBaTh BO3MOXHO Oolee
BBICOKYIO M MOCTOSIHHYIO YYBCTBUTEIBHOCTH MPHU-
€MHHKA.

AHTEHHA HE TO/DKHA BIUATH HA HACTPOUNKY IMO-
CIIEIYIOIUX KOHTYPOB NPUEMHON CXEMBI, T. €.
MTOAKTIOYCHUE JTI000M aHTEHHBI K MPUEMHUKY HE
JIOJDKHO BBI3BIBATH M3MCHEHHS HACTPONKH €ro
BXOJIHOTO KOHTypa. [IJis BBIMOJHEHHS 3TOTO Tpe-
0OBaHHS TPUXOIUTCS TPUMEHATH CIA0YI0 CBS3b
AQHTEHHOH IIeNH C BXOAHBIM KOHTYPOM, UTO yXY/I-
maeT 4YyBCTBUTENHLHOCT. OmHaKo ocnabieHue
HATPSHKCHUST CUTHANTA MOXXET OBITh BO3MEIICHO
YCHJICHHEM €ro B TIOCJICAYIOIINX CTYIECHSX IPH-
€MHHKA.

JIIOBUTEJILCKUE AHTEHHBI. OcHoBHBIC
TUTIBI JIIOOMTENILCKUX AaHTEHH TIPUBEJICHBl HA
¢wur. 1.

J1J1s1 TaMITOBOTO PAAMOTPUEMHUKA MOXKET OBITh
MpUMEHeHa JTt00ast U3 yKa3aHHBIX aHTeHH. J[rHa
ropuzoHTadbHOM 4Yactn ['—oOpaszHoit mim T—o00-
pasHOi aHTEHHBI B 3TOM Cllydae He MOJ/DKHA Tpe-
Boimath 20.m. O0BIYHO OHA cocTaBiseT 8—12mu.

s 1eTeKTOpHBIX MPUEMHUKOB TOPU30HTAIb-
Has 4acTh aHTCHHBI JeNaeTCs HECKOJBKO JITHH-
Hee — 10 30-50m.

BricoTa mojBeca aHTEHHBI HaJ| KpPBIIIAMHU 371a-
HUM ¥ JPYTHMH COOpPYKEHHSMH KellaTeJbHa HE
MeHee 4 .M, a P YCTAaHOBKE MauT Ha 3eMJIe —He
MeHee 10-12u. [anbHeliniee yBeTUUYEHHE BBICO-
THI TIOIBECA aHTCHHBI JIACT HE3HAYHUTEIILHBINA BbI-
UTPBIII B TPOMKOCTH (M TO TOJBKO Ha JETEKTOP-
HBIH PUEMHUK), HO TIPUBEAET K 3aMETHOMY BO3-
pacTaHHiO0 aTMOC(EPHBIX TOMEX.

KomHaTHbIE aHTEHHBI CcJEIyeT NPUMCHATH
TOJILKO ST ITAMITOBBIX MTPUEMHHKOB U JIMIIIb B TEX
CiIydasx, KOTja MmoueMy-ITu00 HEBO3MOXKHO yCTa-
HOBHTH HapyKHYIO aHTCHHY.



1
3a3zemiieHue

st mpocTeiiiero paguonpuéMHUKa HE00Xo-
JIIMO XOpoIIlee 3a3eMJICHUE, TaK KaK OHO o0ecrie-
yuBaeT 0osiee rPOMKHIA TpuéM (MTPU IETCKTOPHOM
NpUEMHHKE) W CHIKACT YPOBCHb HHAYCTPUAIIb-
HBIX TTOMEX.

3a3eMIIeHHE JODKHO OBIThH CIETaHO TTOOIKE K
BBOJIy AaHTCHHBI.

Jlist 3TOTO CIIeAyeT OKOJO CaMoro JoMa BBI-
pBITh siMy riryouHod 1-1,5u. Yem cyme mousa,
TeM TIyOKe HYXKHO PBITh ssMy. B He€ ykmanbpiBa-
eTcst TucT xecT pasmepoM 50X50cu umu kakoi-
HUOYIIb METATMYECKUHA TIPEIMET, HAPUMEp CTa-
poe Beapo, K KOTOPOMY MPEABAPUTEIILHO MPHITAH-
BaeTcs TpoBosioka (a). MOKHO YJIOXKHTH B SIMY
MOTOK T'0JIOi TIPOBOIIOKH (6).

3areM sIMy 3achIMalOT MOCTEMECHHO CIOSMU
3eMJTH, TIIATECIBHO YTPaMOOBBIBAS KAXKIBIN CIIOM.
[Ipu sTOM cemsit, 9TOOBI MPOBO, BEIXOMAIINAN W3
3eMJIH, HE OTOPBAJCS OT METAIMYECKOro Mpej-
MeTa, K KOTOPOMY OH TIPUTIasH.

BecTr 3TOT MpOBOJ HAJIO IO CAMOMY KOPOTKO-
My TyTH, 0€3 KPYTBHIX M3THOOB, MPUKPEIULIS €Tro
TBO3/IIMU MJTA TIPOBOJIOYHBIMU CKOOKaMHU.

Xoporiee 3a3eMIICHHE MOXXHO CHACNIaTh U3
cTtanbHOU TpyOBl mmmHOW 1-1,5M. OmuH KOHeI
TPYOBI CIUTIONIUBACTCS W 3a0CTPSETCS, a K IPyro-
My KOHI[y MPUIIAMBACTCS MPOBOJIOKA, MPEIHA3HA-
YeHHas IS BBOJIa B oM. TpyOy 3a0WBafOT B 3eM-
JII0 B BBIPHITOM Ha TOJIMETpPa sIME TakK, YTOOBI Me-
CTO Cras ¢ MPOBOJIOKOH OBLIO MOTOM 3aCHITIAHO
3eMiéii (6).

Mponasams §

00bl
YCTPOWCTBA 3a3eMreHus.

CymiecTBeHHO yiydIaeTcsl 3a3eMJIEHHE B TIIH-
HUCTBHIX M TTeCYaHBIX IMOYBaX, €CJIM TPYHT 00pabo-
TaTh CONBIO. BOKpyr 3a0uToii B 3eMITt0 TpyOBI, Ha
paccrosiauu 1-1,5u oT He€, Ha/lo BBEIHYThH 3EMITIO
Ha riayouny 0,75—1u. BeiHyTas 3eMiIs 3achlacT-
csi 00paTHO CIIOSIMH BIEPEMEKKY CO CIIOSIMH TIO-
BapeHHOMN COJIM CaMOT0 HHU3KOTO COpTa W TOJIMBa-
€TCsl BOAOU.

1
Ilo Pa3HbIM UCTOYHHUKAM.

B nomax, roe ectb BOAONPOBOA MM LEHT-
paJibHOE OTOIUIEHHUE, JUISl 3a3€MJICHHUS MOYKHO HC-
MOJIb30BaTh TPYOBI BOAONPOBOAA WIIN OTOILICHHS.

TpyOa BOMM3M OT MecTa yCTAaHOBKH MPUEMHU-
Ka 3auMIIAaeTCsl HaUIBHUKOM 110 OJIeCKa U B 3TOM
MecTe Ha He€ HaMaThIBAaeTCs MeAHas IIPOBOJIOKA.
CB0OOIHBIN KOHELl €€ COCAMHSACTCA C COOTBETCT-
BYIOIIUM 3@KHMOM TI'DO30BOr0 IEPEKIIH0YaTes
WIA HEMOCPEICTBEHHO BKJIIOYACTCA B THE3/0 3a-
3eMJICHUS TPUEMHHKA.

_ 7/
O6oiima u3 xecmu 7%

dur. 2. Ucnonb3oBaHne TpyObl BOAONPOBOAA
Uy OTOMNNEHUSI ANS YCTPOWCTBA 3a3EMIIEHNS.

Jluteparypa
Knueu

B. K. Angamckuii u A. B. Kepmaxos, IIpuémusie
moburebeckue anTeHHbl. (MaccoBast paguoOubMoTe-
ka), Foconeprousaar, 1949.

W3znaratorcs cBeaeHust 00 yCTpOHCTBE MPOCTEHIINX
OTKPBITBIX AHTCHH, KOMHATHBIX, AHTHIIYMOBBIX, pa-
MOUYHBIX, TCJICBU3UOHHBIX U aBTOMOOMIIbHBIX aHTCHH.

N. U. CnmxeBckuii, CenbCKue JaMIIOBble MPUEM-
uuku, U3ma. “MockoBckuii padbounii”, 1949,

B kH#re, MOCBAMIEHHONH B OCHOBHOM OOpAICHHIO C
JIAMITOBBIMHU TIPUEMHUKAMH, yIEIEHO JOCTaTOYHO MeEC-
Ta YCTPOUCTBY aHTECHHBI.

A.Il. 'opmikoB, Kak ycTaHOBUTH pagnonpuEMHUK.
Cas3pusnar, 1950.

Hapsny ¢ BompocaMu 3KCIUTyaTallii U MUTaHUS pa-
JTUONIPUEMHUKOB PAcCMATPUBAIOTCS TAKXKE BOIMPOCHI
YCTPOHCTBA aHTCHHBI U 3a3E€MJICHUS.

Cmambvu

B. C. Kapasnuii, JlroOutensckue npuéMHble aHTCH-
Hel, “Pagno”, 1948,Ne 1.

H. CunpBecTpoB, AHTEHHa C 3KpPaHHPOBAHHBIM
cHmkenneM, “Paguo”, 1949, Ne 12,

3. bopud, AHTEHHOE yCTPONCTBO Ul PafMOY3JIOB,
“Paguo”, 1949,Ne 4.,

——— SR ——
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I'JIABA CEJIbMAS
OJIEKTPOHHBIE JIAMIIBI

X

1
9J'ICKTpOHHaH JJaMIIa

DTO Ha3BaHME TNPEKPACHO MOAUEPKUBACT OC-
HOBHYIO YEpPTY paJNOIaMIBl KaK 3JIEKTPOHHOTO
npubopa, paboTa KOTOPOrO MOCTPOCHA Ha HC-
MIOJIb30BaHUH JBIJKECHUS JIIEKTPOHOB. B uéMm ke
3aKJTI0YaeTCs y4JacTHe JJICKTPOHOB B paboTre pa-
JIMOJIAMIIbBI ?

B meramnax mmeercss MHOTO MOJTYCBOOOHBIX,
T. €. c1ab0 CBA3aHHBIX C aTOMaMH JJICKTPOHOB.
OTH DIEKTPOHBI HAXOIATCS B MOCTOSHHOM [BH-
KCHHUHU, TOYHO TaK K€, KaK HaXOIATCS B JBIKE-
HHUHM U BCE YAaCTHIIBI BEIIECTBA — ATOMBI I MOJIEKY-
76l JIBUOKEHHS SJICKTPOHOB XAOTWYHBI, JUIS WII-
JIOCTPAIMU TaKOT0 XaOTHYHOTO JBIKCHHS OOBIU-
HO MPUBOJAT B Ka4eCTBE IIpUMepa poil KOMapoB B
Bo31yxe. CKOPOCTh IBHKEHHS IICKTPOHOB HE Ma-
Ja, OoHa B TpyObIX LUppax paBHA NPHUMEPHO
100xmlcex — 310 pa3 B cTO OOJBILE CKOPOCTU
BUHTOBOYHOMU IYJIH.

Ho ecnu 371€KTpOHBI JIETAlOT B METAJIE B Pa3-
JMYHBIX HAIPaBJICHUIX, KaK MOILIKapa B BO3IyXe,
na emeé ¢ TaKUMH T'POMAJHBIMU CKOPOCTSIMH, TO
OHH BEPOSTHO BBUICTAIOT U 3a TIPEIeIbI Tela.

Ha camom nene storo He nmpoucxonut. Te cko-
POCTH, KOTOPBIMH 00J1agaf0oT B HOPMaIbHBIX YC-
JIOBUSIX 3JIEKTPOHBI, HEOCTATOYHBI IS MX BBIJIE-
Ta U3 TOJIIU METaJla BO BHEIIHEE MPOCTPAHCTBO.
J111s1 3TOTO HYKHBI TOPa310 OOJBIINE CKOPOCTH.

DJIEKTPOHHASA OMMUCCHUS. Kakum xe
CII0cO00M MOKHO YBEJIIMYUTH CKOPOCTB ABKECHHS
351eKTpoHOB? Du3nKa 1aéT OTBET Ha 3TOT BOMPOC,
Ecnm HarpeBaTh MeTaul, TO CKOPOCTH JBIKCHUS
HNIEKTPOHOB BO3PACTET U B KOHIIE KOHIIOB MOXKET
JOCTHYB TOTO MpezAesia, KOTAa dIeKTPOHbI HAaYHYT
BBUIETaTh B TPOCTpaHCTBO. HykHas s 3TOTO
CKOPOCTh JIOBOJIBHO Benuka. Hampuwmep, amst unc-
TOro BOJb(pama, U3 KOTOPOro AEIal0T HUTH Ha-
Kaya pamuonamil, oHa paBHa 1 270xm/cex. Takoit
CKOPOCTH D3JIEKTPOHBI JIOCTHIAlOT HPH Harpese

LA, Topmkos, «Panno», 1948 Ne 8.
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Boib(ppama (Pur. 1) no 2 000°u BeIIE (3HECH U
Jaiblle TPaaychl yKa3aHbl MO0 aOCOTIOTHOW IIKa-
e).

@ur. 1. Mpu t = 2 000° BoNbGpam
HauMHaeT NcnyckaTb SNEKTPOHBbI.

Hcnyckanue HarpeTbiM METAJLIOM 3JIEKTPOHOB
HA3bIBACTCS  MEPMOIIEKMPOHHOU — IMUCCUEl.
ONEKTPOHHYIO AMHCCHIO MOXXHO YHOJOOUTH HC-
napeHuto xunkocten. [lpu HU3KKUX TemmepaTypax
WCTIAPEHUsI COBCEM HE TMPOWCXOIUT WM ObIBaeT
odeHb Majo. C MOBBIIIEHHEM TEMIIEPaTyphl MCTIa-
peHue yBenuuyuBaeTcsa. bypHoe ucmapeHue Hauu-
HAETC 10 TOCTIKEHUH TOUYKH KUIICHUSI.

Hcnapenne XUAKOCTH W TEPMOAIIEKTPOHHAS
SMUCCHUS METANIOB — SIBICHHUSI BO MHOTOM CXOJI-
HBIC.

Jns monmydeHuss TEPMOIIIEKTPOHHOM 3MHUCCUU
METaJIT HaJl0 HarpeTh, MpUYEM CIIOCOO Harpera-
HUSl HE MMeeT 3HaueHus. Ho mpakTuuecku ymoo-
Hee BCEro HarpeBaTh METAJI AIIEKTPHUYECKUM TO-
KOM. B 3JIeKTpOHHBIX JlaMITax HarpeBaeMoMy Me-
TaJuly TPUIAIOT BUJ TOHKHX HUTEH, HaKaluBae-
MBIX 3JICKTPUYECKUM TOKOM. HuUTH 3TH Ha3biBa-
I0TCSA HUMAMU HAKANA, & HaTPEBAIOIINN X TOK —
MOKOM HaKand.

Msbl ymoMUHAIA O TOM, YTO ISl TONYYCHUS
SMUCCHH HAJ0 HATPETh METAJLI 10 OYEHb BHICOKOU
TeMreparypsl — npumepHo 10 2 000°u naxe BbI-
me. Takyro Temnepatypy BbIACPKUBACT AAEKO HE
KXl MeTai1, OOJIBIITMHCTBO METAJIOB MPH Ta-
KO BBICOKOM Temmeparype miaaBurcs. [loaTomy
HUTHU HaKajia MOXHO JieJaTh TOJIBKO U3 OYECHb TY-



TOIUTABKUX METAJJIOB, OOBIYHO WX [ENaloT U3
BoJIb(ppama.

B nepBbIX 00pasnax 3MeKTPOHHBIX JIAMIT MPH-
MEHSUTHCh YHCTO BOJb()PAMOBBIC HHUTH HaKaia.
IIpu TemnepaType, HY>)KHOU JJ1 MOTy4EHUST SMHUC-
CUH, BOJIb(paMOBBIE HUTH HaKaJUBaJINCh J0O Oe-
JIOTO CBEYEHHsI, OTYET0 M MPOU30LLI0, MEXKIY
MpoYrM, Ha3BaHHe «Iiamma». OgHAKO Takas Wi-
JIOMHUHAITSA OOXOAWTCS OYECHb A0poro. UToOwI
HAKaJIUTh HUTH JIAMITBI JIO OCIIOTO KAJICHUS, HYKCH
CWIBHBIA TOK. MalneHbkre TpuéMHBIC JaMIlbl C
YHCTO BOJIH(PPAMOBOW HHUTHIO HaKaja MOTPEOIsITH
TOK Hakajia B MOJI-aMIIepa.

Ho ckopo ObuT HaiiieH MyTh YMEHBIIICHHUS TOKa
Hakana. VccnemoBaHus MoKasaid, 4TO €CIU II0-
KPBITh BOJIb()PaM HEKOTOPHIMH JPYTUMH METa-
JIaMU WM UX COCJMHEHUSMH, TO BBUICT JIEKTPO-
HOB oOnerdaercs. /st BeIzeTa TpeOyIOTCS MEHB-
e CKOpPOCTH, CJEN0BaTelIbHO, Tpeldyercs u
MEHBIIINI HATPEB HUTH, 3HAYUT, TaKass HUTh OyAeT
MOTPeOIIATh, MEHBININN TOK HaKaya. Mbl HE CTaHEM
MPUBOJUTH 3[€Ch MCTOPHUH MOCTENEHHOTO COBEp-
IICHCTBOBAHUS HHUTEH, a cpa3dy YyKaxeM, 4TO CO-
BPEMCHHBIC OKCHUIUPOBAHHBIC HUTH Hakaia pabo-
TalT npu Temmeparypax okoso 1 100-1 200
(¢ur. 2). B cBs3u ¢ 3TUM yAaIOCh CHHM3HMTH TOK
Hakaja MPUMEPHO B JECATh pa3 — COBPEMEHHBIH
JECATHIIAMIIOBEIN MPUEMHUK TOTPEOIIAET IpH-
MEpHO TaKOW >X€ TOK Hakaja, Kak NPUEMHUK,
MMEBIINIA BCETO JIHINb OJHY JaMITy CTaporo 00-
pasra.

[Ipomecc MOKPBITHS HUTEH Hakajga OOJiervaro-
IIAMH DMHCCHIO COCTaBaMH HA3BIBACTCS AKMUBU-
poseanuem, a caMble HUTH HOCAT Ha3BaHUE aKMU-
BUPOBAHHDIX.

AKTHBHPOBAaHHbIE HHTH HakKajla XOpPOIIH BO
BCEX OTHOIICHUSIX, KPOME OJTHOTO: OHU OOsITCA
nepeKana, T. €. MOBBIIIEHHOTO MPOTUB HOPMBI Ha-
rpesa.

Ecnu akTHBHpOBaHHYIO HUThH MEPEKAIUTH, TO
HaHECEHHBIN Ha HE€ CIIOW aKTUBUPYIOIIETO BEIlle-
CTBa YJETY4HTCS, BCIECICTBUE ITOTO HUTH TOTEPA-
€T CIOCOOHOCTh MCIYCKATh 3JIEKTPOHBI MPU HU3-
Kol Temnepatype. [Ipo Takyroo nammy TroBOpST,
YTO OHa «I0Tepsia aMuccuio». HuTh Hakama Ta-
KOH JIaMITHI 1IeJIa, JIaMIia <«TOpUT», HO He paboTa-
eT. O6 3TOM 00CTOATENBCTBE ClIEAYET IOMHHUTH U
HUKOTJIa HE JOIMyCKaTh, YTOOBI HAMpsDKEHUE Ha-
KaJla JIaMITbl TIPEBOCXOAMIO HOPMAaJIbHYIO BEJH-
YUHY.

KoHeuHOo, mOTepsIBIIYIO SMUCCHIO JIAMITY MOX-
HO OBIIO OBI 3aCTaBUTH PabOTaTh, MOBEAS HaKaj
e€ HuTH 1m0 Oenoro ceedeHus. Ho HuTH coBpe-
MEHHBIX JIaMIT JENAIOTCS OYCHb TOHKUMH, U TaK
Kak mpu OeJOM KaJICHUW METall HUTH JTOBOJHHO
OBICTPO pacmbUIseTCs, TOHKAasg HUTh CKOPO Tepe-
ropaer.

93

BAKYYM. Kaxnpiil, KTOo BUEN paaroaaMILy,
3HAET, YTO OHA 3aKJIIOYCHA B CTCKJITHHBINA WIIH Me-
TAJJIMYECKUH 0aJuIoH, U3 KOTOPOTO BBIKaYaH BO3-
nyx. BHyTpu OannoHa BO3myX 4pe3BbIYAHO pas-
pexén. JlaineHue BO3/lyxa Ha TIOBEPXHOCTH 3€M-
7, T. €. IaBJICHHUE B OJHY aTMOC(epy, COOTBETCT-
ByeT nmpumepHo 760.am PT. CT., @ NaBIEHUE BO3-
IayXa BHYTpU OaJUIOHA paJHOIaMIIbl COCTABISET
BCero umib 0koo 107 ay U make MeHbIIE, T. €.
MPUMEPHO B JIECATh MUJUIMAPOB pa3 MEHBIIIE aT-
mocdeproro masienus (dur. 3). Takyro cremneHb
Pa3peKEHHOCTH HA3BIBAIOT GbICOKUM  BAKYYMOM
(BakyyM —3HAYHT ITyCTOTA).

[lasneHue

ks, 1
6"y
%,
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e
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dur. 2. CoBpeMeHHble

OKCVMANPOBAHHbIE HUTU

Hakana paboTtatoT npu

Temnepartypax OKono
1100°

dur. 3. [laBneHne Bo3gyxa
BHYTpW GannoHa pagmo-
namnbl NPUMEpPHO B AECATb
MUMapaoB pa3 MeHbLUe
aTMOCEPHOro AaBMEHUS.

JlJis 9ero HyXeH BaKyyM B paguoamie’?

Bo-niepBbIX, OH Hy)KEH HIJIsl COXpaHEHHS HHUTU
Hakana.

Ecnu Okl HUTH Hakaa, HarpeTasi HOYTH JI0 ThI-
CSTYM T'PayCOB, HAXOIMIIACH TTPOCTO B BO3IYXE, TO
oHa OBl OYEeHb CKOpO meperopena. Harpersie Tena
OBICTPO OKUCISIFOTCSI KHCIIOPOIOM BO3/IyXa.

Bo-BTOpBIX, BakyyM HYXKEH JJIsi OCCHpPEIsTCT-
BEHHOTO JBM)KCHHS BBUICTAIOMINX W3 HUTH JIIEK-
TPOHOB.

Pabora pamguomammbel OCHOBaHA Ha HWCHOJB30-
BaHUU JJIEKTPOHOB, BBUJIETAIONINX M3 HUTH HaKa-
na. OmHaKo I TOTO, YTOOBI MOXKHO OBLTO Kak
CJIeyeT UCHOJIb30BaTh SJICKTPOHBI, HAJ0, YTOOBI
OHU HE BCTPEYATH HAa CBOEM IyTH HUKAKHUX TIpe-
nITCTBUMA. Bo3yX ke sBIseTCA TaKUM MPETISITCT-
BHEM.

Mornekylibl U aTOMBI Ta30B, BXOMSANIUX B CO-
CTaB BO3[lyXa, B HECMETHOM KOJIMYECTBE OKpYKa-
I0OT HUTh HakKaja W TPEMSATCTBYIOT MOJETY DIeK-
TPOHOB. JI7s1 TOrO YTOOBI YMEHBIIUTH BO3MOXK-
HOCTHb CTOJKHOBECHHS OJJICKTPOHOB C YaCTHUI[AMH
ra3oB, BO3AyX BHYTpH OaJlJIOHA pa3pekaroT.

Oco0yr poJib WrpaloT B CO3JAaHUM BaKyyMma
TaK Ha3bIBAEMbIC «CTTEPHI», WIIA TIOTJIOTUTEIIH.



Jleno B TOM, 4TO IIPH MaccoBOM IIPOU3BOJICTBE
JamMT OBIIIO OBI CIIUIIKOM JIOJITO M HEBBITOJHO JI0-
BOJMTH BaKyyM B HUX JI0 TpeOyeMoOl CTEeIeH! pu
MOMOIIY HACOCOB.

ITosTomy mocrynatoT uHaue. [Ipu nomoiu Ha-
COCOB TIPOM3BOJAT JHUINb TPEIBAPUTENBHOE, TaK
CKa3aTh YEPHOBOE, Pa3pEKCHUE BO3MIyXa B JaMIIC.
JlaBiaeHne JOBOIAT TO OJJHOM THICSYHOM WITH JaXKe
TOJBKO JIO0 OJTHOM COTOM MMITUMETpPa PTYTHOTO
cronba. A as yCTOHYMBON paboThI TaMIbl HEOO-
XOJIUMO, YTOOBI JaBJicHWEC B HEW OBLIO MEHBIIC
OJIHOM MHJIJTMOHHON MUJUIMMETpa PTYTHOTO CTOJI-
0a. UToOBI MONYYHTH 3TO BHEICOKOE pa3peiKeHUe, B
JIaMTIe PacHbUISIOT BEIIECTBO, KOTOpOe 00amaeT
CIIOCOOHOCTBIO JKaHO TMOTJIOMIATh Ta3bl. Takum
CBOMCTBOM 00JIaJafOT, HAIpUMeEpP, METAJJIBl Mar-
HUH, Oapuii U HEKOTOPHIC COCTUHCHHUS.

Uto0Bl pacHbUIMTh TETTEP B JAMIIE CO CTEK-
JITHHON 000JI0YKOHM, K HEW IMOTHOCAT KaTYIIKY,
MMUTAEMYI0 TOKOM BBICOKOH YacCTOTBI. YKpPEIIEH-
Has Ha HHKEIICBOM IUTACTUHKE BHYTPU JIAMIIBI
TabyieTka reTTepa packansercs u ucnapsercs. [la-
PBI €€ ocenaroT Ha CTeKJIe U 00pa3yIoT TOT cepel-
PHUCTHIN (TP MAarHUEBOM TETTEPE) WU TEMHOME-
TaJUTHYECKUM HajéT (Ipu reTTepe u3 Oapwus), Ko-
TOpPBI MBI BHAUM Yy OOJBIIMHCTBA CTEKIISTHHBIX
paaroNaMIl. DTOT METAUTMYSCKUNA HaNET KaJHO
MOTJIONIA€T BCE OCTATKH Ta30B, W JABJICHHUC B
JamIe TafaeT 10 MIJUTMOHHOHN JOJIH MIJIITUMETpa
PTYTHOTO CTOJ0A, YTO YK€ BIIOJIHE JIOCTATOYHO
JUIsl YCTOHYMBOW M HAAEKHOHN pabOThI JTaMITHI.

Kaknum xe oOpa3om 3acTaBUTh paboOTaTh IICK-
TPOHBI, BBIJIETAIOIINE U3 PACKAIEHHOW HUTH HaKa-
na?

JABYXJJIEKTPO/IHASA JIAMIIA. Ecnm 3a-
KIIFOYUTh HUTH Hakala B OajuloH pa3pekEHHBIM
BO3J[yXOM, TO BBUICTEBIINEC W3 HHUTU DJICKTPOHBI
00pa3yroT BOKPYr He€ CBOETO poAa «0OIayKo».
JTO0 2IEKTPOHHOE 00J1aYK0, 00JIaMafoIIee OTpHUIla-
TEJIHHBIM 3apsaM, OyZeT OTTAIIKUBATh BHOBH BEI-
JICTAIOIIAE U3 HUTH 3JICKTPOHBI, KOTOPHIC CTaHYT
nmagatb oOpaTHO Ha HUTh. Hukakoro nBMKEHHS
3JIEKTPOHOB OT HUTH HE BO3HUKHET. YTOOBI 3acTa-
BUTh DJJICKTPOHBI paboTaTh, B OasIOH JIaMIIBI
BIIAaWBAIOT OKPYKAIONIMA HUTh HaKajla MeTaJlIH-
yeckuii unuHap (dur. 4), KOTOPBIA Ha3bIBAETCSA
anooom (aHOJ MOXET UMETh W Jpyrywo Qopmy,
Hanpumep (opMy NpsIMOYTOJbHON KOpoOKu Oe3
JIBYX MPOTHBOIMOJIOKHBIX CTEHOK). 3aTeM K JIaMIie
MPUCOSAMHSACTCS WUCTOYHHK DIIEKTPUYECKOTO Ha-
npsbkerus (batapest WK BBIIPAMHUTENb) TaK, 4TO-
OBI €ro0 «MHUHYC» OBII COCTUHEH C HUTHIO HaKaja,
a «qurroc» —c anoaoM (dur. 5).

[Tpu TakoM MPUCOEAMHEHUN UCTOYHUKA 3. 1. C.
aHoJ OyIIeT 3apsHKEeH MOJIO0KHUTEILHO OTHOCUTEIb-
HO HHUTH HaKana; cJel0BaTeIbHO, BEUICTAIOIINE U3
HUTH Hakaia 3JCKTPOHBI OYIYT MPUTATHUBATHCS K

aHomy. BHyTpu OannoHa YCTaHOBHTCS TOTOK
AJIEKTPOHOB, JIETANIMX OT HUTU K aHoxy. Ho Bens
MOTOK 3JICKTPOHOB, KaK MBI 3HAeM, SIBISCTCS HU-
4YeM WHBIM, KaK AJIEKTpUYeCKHM TOKoM. [ToaTomy
MpU TPUCOCTUHCHUU K PajHoNIaMIle YKa3aHHBIM
CIOCO0OM HCTOYHHKA 3. JI. C. Yepe3 JIamITy ToTe-
4ET INMEKTPUUECKUH TOK — TaK Ha3bIBAEMBIA aHOO-
Hblll mox. DTOT TOK OymeT MpPOIOJIKAThCSA BCE
BpeMs, TIOKa HakalleHa HWTh JIAMIIbI, T. €. TOKa
€CTh JJICKTPOHHAS YMUCCHUSL.

AHOO Humb Hakana

AHOZ

Hutb
HaKasna

@ur. 4. lNMpumepHOe yCTPOUCTBO
[OBYX3NeKTPOAHOM Nnamnbl u eé
cxemaTtmnyeckoe nsobpaxeHue.

3aMeTHM TYT K€, YTO 3JIEKTPOHBI MPOJETAIOT
BHYTpH Oa/lIOHA C OYCHHb OOJBITON CKOPOCTHIO.
VYxe cama 1o cebe CKOPOCTh BhUIETA JJICKTPOHOB
M3 HUTH Hakaja JIOCTAaTOYHO BEIHKA, OHA COCTaB-
JSIeT HECKOJBKO COT KHIIOMETPOB B CEKYHY.
Kpome Toro, cKOpoCTh BBUIETEBIIUX 3JICKTPOHOB
YBEIIMYMBACTCS IO/ BO3JICHCTBHEM MPUTATHUBAO-
MIero X aHoja. B pe3ynbrare 3NeKTPOHBI JOCTH-
TafT aHoJa CO CKOPOCTHIO, MPUOIIDKArOIIEHCs K
8 000—10 00@m/cex.

®ur. 5. lNpu Takom NprcoeanHeHUn
WCTOYHMKA 3. A. C. MeXAY HUTbI0 Hakana u
aHOOOM YCTaHOBUTCS NOTOK 3MNEKTPOHOB.



Jlammia, KOTOPYIO MBI TOJIBKO YTO PaccMOTpe-
JIM, UMEET JIBa DJIEKTPOJia — aHOJ U HUTh HaKaJa,
Ha3bIBAEMYIO YaCTO Kamodom. BalluloH ¢ 3IIeKTpo-
JIAMH JIAMITbI IPUKJIEUBACTCS K IIUTHHIPHYECKOMY
IUIACTMACCOBOMY WJIM METaITHYECKOMY OCHOBa-
HHIO, KOTOPOE Ha3bIBAETCS yOKOIeM. BBIBOIBI OT
DIICKTPOIOB BIIAWBAIOTCS B CTEKJIO M MPHCOCIH-
HSIOTCS K INTHIPhKaM [OKOJIst. Ha 1oKose J1aMIibl
uMeeTcst Kirod (HaIpaBIIsiomiast HOXKKA), HUCKITIO-
YalOIIUi BO3MOKHOCTh HENPABHIBHOTO BCTaBJIe-
HUSI JIAMITBI B THe3/1a € maHesbku (¢pur. 6).

®ur. 6. BHewHWn B1a pagnonamnei.

JIByxaneKkTpogHas Jlamma, WIH COKpamgHHO
0uo0, SIBISICTCS MPOCTEHIIIMM THTIOM Jiamiibl. OHa
o0j1aaeT CBOMCTBOM MPOITyCKaTh TOK TOJIBKO B
OJTHOM HAIPaBJICHUH, TaK KaK 3JCKTPOHBI MOTYT
JIETETh TOJBKO OT KaToJa K aHOAY. DTO CBOWCTBO
JBYXDJIEKTPOIHON JIaMIIbl HCIOJB3YETCs, HAIPH-
Mep, s BEIIPSMIICHHS TIEPEMEHHOTO TOKa MpPH
MMUTAaHAA TPUEMHUKOB OT CETH MEPEMEHHOIO
TOKa.

JMoael, city)Kaliue IS BBIIPSIMIICHHS IEpe-
MEHHOTO TOKa, Ha3bIBAOTC KeHompoHnamu. KeHno-
TPOHBI YacTO MMEIOT HE OJIMH, a JIBa aHOZa, YTO
00BSACHSIECTCS OCOOEHHOCTSIMHA CXEMBI BEITIPSIMHUTE-
ns. AHOABI OO PacroararTCss OKOJIO OOIIero
KaTo/a BJOJIb HUTH, TUOO BHYTPH KAXKIOTO aHO/A
MPOXOJIUT OTHAENbHBIM KaTon. IIpumepom ojHO-
AQHOJTHOTO KCHOTPOHA SBJISACTCSA JIaMIla THIIA
30111M, a aeyxanoaHoro — S14C, BO-188wu np.

JIMoapl MPUMEHSIFOTCSI HE TOJBKO B BBIIIPSIMH-
TeJIsX, HO U B CaMUX PaIdONPHUEMHHKAX, TI¢ OHH
CIIy’)KaT I JNETCKTHPOBAHUS TPUHATBHIX PaUO-
CUTHAJIOB, T. €. IMPeoOpa3oBaHMs TOKOB BBICOKOMH
JaCTOTHEI B TOK HM3KOM YacCTOTHI MM B IIOCTOSIH-
HBII TOK. JIETEKTOPHBIM JHMOIOM, HAIPUMEp, SIB-
nsietcs namna 6X6C, y kotopoii B obmem Oasio-
HE TIOMEIICHBI /1Ba HE3aBUCHUMBIX JPYr OT Jpyra
auona. Takue NaMIbl HAa3BIBAIOTCA  OGOUHbIMU
ouodamu M MPUMEHSIOTCS B CYNEPreTePOIUHHBIX
NpUEMHHUKAX JJIs JETEKTHPOBAHUS CUTHAJIOB M aB-
TOMAaTHYECKOTO PETyJINPOBAHUS YCUICHU.
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1
XapaxkTepucTrka auoaa

[Ipu BBIOOpPE DIIEKTPOHHBIX JIAMIT IS PAOOTHI
BeCbMa Ba)XHO 3HATh 3aBHUCHMOCTH MEXAY aHOA-
HBIM TOKOM W aHOJHBIM HaITPSDKCHUEM.

I'paduk 3aBucuMoCTH aHOAHOTO TOKa |, OT
aHogHOTO HampsbkeHus U, Ha3pIBaeTCs xapaxme-
puUCmuKoi ouood.

[Tpumep Takoii XapaKTEPUCTUKY JaH Ha ¢wur. 1,
IZi€ [0 BEPTUKAJIBHON OCU OTJIOKEH aHOAHBIM TOK
|, B MUTHAMTIEpaX, a 1Mo TOPU30HTAIBHON OCH —
aHogHOe HanpspkeHue U, B BonbTax. Hampsokenue
Hakayna U, ipy 5TOM ITOCTOSIHHOE.

Korma anomHoe HampspkeHHWE paBHO HYIIIO,
AQHOJHBIA TOK TOXE PaBEH HYJIO, TaK KaK 3JIeK-
TPOHBI HE TPUTATUBAIOTCS AHOJAOM. YBEIHUYEHHE
AQHOJTHOTO HANPSDKEHHSI BBI3BIBAET BO3pacTaHUE
AQHOJTHOTO TOKa, CHavyayia HeOoJbIoe, a 3aTeM 0o-
Jiee CHIIbHOE. B M3BECTHBIX Mpenenax U3MEHEHUS
AQHOJIHOTO HAIPSKEHUSI aHOJIHBIN TOK pacTET Moy-
TH PaBHOMEPHO, HO TpPH HEKOTOPOM 3HAUCHUH
AQHOJTHOTO HAIPSDKCHUS BO3pAacTaHUE AaHOIHOTO
TOKa 3aMeJIIeTCS U JaJIbIlle COBCEM IpeKpalaer-
csl, T. €. TIOBBIIICHNE aHOTHOTO HAIPSDKEHUS yiKe
HE BBI3BIBACT BO3PACTAHUS aHOJHOTO TOKA, BEJIH-
YHHA KOTOPOTO OCTACTCS TIOCTOSTHHOM.

Uy=4s
Ma /a
15 /
10 /
Ihac
5 /
0 1 Ua
20 40 60 80 8

dur. 1. XapaktepucTtuka guogaa.

HauGonpimas Bemu4rHa aHOIHOTO TOKA Ha3bl-
BAaCTCSA MOKOM HacvlujeHus W obo3HadaeTcs |,..
Ha ¢wur. 1 1ok Haceimenus |, = 20 ma nonyyaer-
csl mpu aHoJHOM Hanpsokernu U, = 60 6. SIBnenue
HACHIICHHSI OOBSICHACTCS CIICTYIOIITIM 00Pa3oM.

[Ipu ManpIX aHOAHBIX HAINPSDKEHUSAX HE BCe
AJICKTPOHBI, BBUICTAIONINE U3 KaTOJA, JOCTUTAIOT
aHoja. 3HAYUTENTbHAs 4YacTh WX CKOIULICTCS B
MIPOCTPAHCTBE BOKPYT KaToja M 00pa3yeT Tak Ha-
3BIBAEMBIN npocmpancmeennviti (Ui 06bEMHLLIL)

1 . I1. XXepebuoB, PaguoTexHuka Al pamuoIIio-
oureneit, Cesaspusnar, 1949.



3aps0, UMCIOINKA OTPUIIATEIbHBIA 3HaK. MHade
€r0 Ha3BIBAIOT JJEKMPOHHbIM O00IAUKOM. IDTOT
OOBEMHBIN 3apsii OTTAJIKWUBACT BBUICTAIOIIUEC W3
KaTo/a 3JIEKTPOHBI U MEIIaeT aHOJy IPUTSATHBATH
vx. Eciu aHomHOE HampshKeHHe Majo, TO TOJBKO
JJIEKTPOHBI, BBUIETEBIINE W3 KaTona ¢ OONBIION
CKOPOCTBIO, CMOTYT MPOPBAThCS Yepe3 MpOoCTpaH-
CTBEHHBIN 3aps]i, ¥ MOATOMY aHOJHBIA TOK OYEHb
MaJl.

[lo mMepe yBemuYeHWs aHOTHOTO HAIPSKCHUS
Bcé Oojblee M OONblIee YUCIO DJICKTPOHOB M3
00BEMHOTO 3apsizia JIETUT K aHOAY IOJ BIUSHUEM
€ro MPUTATHBAIOLIETO ACHCTBUS U DIIEKTPOHHOE
00J7a9K0 BOKPYT KaTojla yMeHkInaercs. Hakonerr,
P JOCTATOYHO OOJBIIIOM aHOTHOM HAINPSKEHHUU
YK€ BCE H3JIy4aeMble 3JIeKTPOHBI IBIKYTCS Ha
aHOJI W DJIEKTPOHHOE O0JIAYKO OKOJIO KaTola HC-
ye3aeT. JlanbHeilliee yBelMYeHUE aHOMHOrO Ha-
MpsDKEHUST y)Ke He Ma€T BO3pacTaHHsS aHOJHOTO
TOKa, TaK Kak MpH JaHHOW TeMIlepaType KaToja
BBIJICIISIETCST OMPEEIEHHOE KOIUYECTBO 3JICKTPO-
HOB. AHOJHBIF TOK B TAHHOM cliydae M OyzeT To-
koM Hacwiienus |,,.. Hetpymao cooOpa3uts, uto
TOK HACBHIIICHUS JHOJa PAaBEH TOKY TEPMOJJICK-
TPOHHOM 3MHUCCHUM, KOTOPBIM OMNpeAessieTcss Kak
MOJTHOE YHWCIIO DJIEKTPOHOB, HCITyCKaeMoe Karo-
JIOM KaXIYI0 CEKYHIY.

Ecnu yBenmnuuth Hakam HUTH, TO TEPMODJIEK-
TPOHHAsI SMHUCCHS BO3PAaCTET M COOTBETCTBEHHO
YBEJIMYUTCS TOK HACHIIEHUs. [Ipu yMmeHbIeHUH
HakKaja 3MHCCUS U TOK HACBIINECHUS YMEHBIIIAIOT-
csl.

Ha ¢wur. 2 nokaszansl Jjsi mpuMepa XapaKkTepH-
CTUKHU AWOAA JJIS HECKOJNbKUX 3HAYCHUH Hamps-
’)KeHnst Hakaiga U,,.

Uny=4s
Ma /a #
15
UH= 3,58
UH= 2,58
5
U
0 a
20 40 60 s

dur. 2. XapaktepucTtuka guoaa
npu pasHbIX 3HAYEHUAX
Hanps>KeHUs Hakana.

96

. 1
TpéxanekTpoaHas 1amna

CrpeMuTeIbHOE pPa3BUTHE PAJAUOTEXHUKH Ha-
4aJloch TOJIBKO TIOCJE TOTO, KaK B PaJHOJIaMITy
OBLIH BBEJIEHBI JJOOABOYHBIC JICKTPOJEI, T. €. T0-

ClIe TOro, KaK IIOSBHJIUCh MHOTO3JIECKTPOIHBIC
JIAMIIBI.
UynoneicTBEHHBIE CBOMCTBA  DJICKTPOHHOM

JaMIie coo0ImIa cemka — caMasi OOBIKHOBEHHAS
He 0COOEHHO TyCTas CeTKa, CIUNIETEHHAS U3 TIPOBO-
ok (B COBPEMEHHBIX paJHoiaMIax CeTkKa
BBITIOJHSCTCS B BUJIC CITUPATH, OKPYXKAIOIICH Ka-
toa). CeTka mOMeIIaeTcss B JICKTPOHHON JlamIie
Ha IyTH TONETa DJIEKTPOHOB MEXIY KaTOAOM MU
aHOJIOM.

Ona mnpuma€T Jjamre CTONb 3aMedaTelbHbIe
CBOMCTBA, YTO HU OJIMH JAPYTOH IPHOOP HE MOXKET
C Hell KOHKYpUPOBAaTh B T€X 00JaCTsIX, B KOTOPBIX
OHa MPUMEHSETCS, a 007aCTH ATH C KAXKIBIM JTHEM
pacmupsroTcs. DTOT MaJCHbKHH 3JIEKTPO TPOH3-
BEN IICNIYI0 PEBOJIOIMIO B PAJUOTCXHUKE U B
CWIBHEHIIICH CTENEeHH CIIOCOOCTBOBAN OBICTPOMY
Pa3BUTHIO MHOTHX 00JacTell HAYKH M TEXHUKH.

B 4eM ke 3akirouaetcs IeHCTBUE CETKN?

Cerka, moMenIEHHAsT BHYTPU JaMIlbl Ha TYTH
MTOTOKA 3JIEKTPOHOB, HECYIIUXCS OT KaToJa K aHo-
Iy, TAET BO3MOKHOCTh YIPABIATH STHM TOTOKOM.
ONEeKTPOHBI HAa CBOEM MYTH K aHOJIY IPOJICTAIOT
CKBO3b MPOCBETHI CeTKH. ECITM HA CETKe HET HUKa-
KOTO HampspKEeHUs, TO €€ MPUCYTCTBUE IOYTH HE
CKaXeTcs Ha Toyére 3MeKTpoHoB. OMHAKO KapTh-
Ha W3MCHHTCS, €CITM Ha CETKEe OyJeT KaKoe-HH-
Oyap HampshpKeHHE OTHOCHTENBHO Katoma. llpen-
MOJIOKKM, YTO HANpPSHKEHHE Ha CETKE IOJO0XKH-
TeapbHOe. B 3TOM ciiydae cerka OymeT MpUTSTH-
BaTh DJCKTPOHBI U YCKOPATh MX TONET (dur. 1).
ONEeKTPOHBI B OOJBINIEM KOJHMYECTBE W OBICTpEe
ycTpemsaTcs kK aHogy. CeTka 3aJiepUT JIAIIb He-
0O0JIBITYI0 UX YacTh. [10YTH Bce 3IEKTPOHBI MPO-
CKouaT CKBO3b CETKY. B pe3yibTaTe aHOMHBIA TOK
YBEIIUYUTCA.

Ecnu xe Ha ceTke OymeT OTpHIIaTENbHOE Ha-
MpsDKEHUE, TO OHA OYJEeT OTTAJIKHBATh 3JIEKTPOHBI
obpatHo K anony (dur. 2). B urore aHomHBIi TOK
yMeHbIUTCS. [Ipy GONBIIOM OTpPHUIIATEIHLHOM Ha-
MPSDKEHUU Ha CETKE aHOJHBIM TOK BOBCE MpeKpa-
TUTCS — JIaMITa, KaK TOBOPSAT, OyJIeT <3anepTax».

JelicTBUEe ceTKH, HAXOAMICICS B caMOil ryie
AJIEKTPOHHOTO TIOTOKA, 04Y€Hb CHIIbHO. CaMoro He-
3HAYUTEIFHOTO U3MEHEHHs HANPSDKEHHS Ha CETKE
JIOCTATOYHO JISL TOTO, YTOOBI 3HAYUTEIIHO H3Me-
HUTh BEJIMYMHY aHOJIHOTO TOKAa. DTUM CBOWCTBOM
JIAMIIBI MOXXHO TOJIB30BAThCSA IS TOTO, YTOOBI
OCYIIECTBIATh YCHIIEHHE TIE€PEMEHHBIX TOKOB.
Crenatb 3TO MOXHO OYEHB ITPOCTO.

A, T'opmikos, «Pamuo», 1948 Ne 9,



our. 1. Ecnun coobwmTb

ceTKe NONOXUTESbHLIN

3apsa, TO aHOOHbIN TOK
YyBENUUNTCS.

®ur. 2. Mpun oTpuuate-
NBbHOM HanpsKeHuM Ha
CeTKe aHOOHbIN TOK
YMEHbLUAETCS.

JomycTuM, 4TO Ha CETKE OTHOCHUTEIBHO KaTo-
Jla JIaMITBl UMEeeTCs TIepeMEeHHOe HalpsHKeHHe, Be-
JTTIIHA KOTOPOTO paBHa 1 6. DTO HaNpsDKCHHUE Ha-
3BIBAIOT 6XOOHBIM HanpsdiceHuem. B Takt ¢ u3me-
HEHUSIMH BXOJHOTO HampsHDKeHHA OyneT wu3Me-
HIThCA M AHOJHBIM TOK, TEKYIIMH yepe3 Jamiy,
mpu4€M 3TH KOJIeOaHUS OUYCHb 3HAUYNTEIIBHEI.

Ecnu B aHOAHYIO 1IeTh JaMITBl BKJIFOYUTH HE-
KOTOpOE€ COTPOTHBIIEHHE, KOTOPOE OOBIYHO Ha3bI-
BAIOT 8bIXOOHBIM WIIH HAZPY30YHLIM CONpOMuUGIie-
Huem, TO TPU HU3MEHEHHUSAX AaHOJHOTO TOKa Ha
3TOM CONPOTHBIIEHUH BO3HUKHET MIEPEMEHHOE Ha-
MpsDKEHUE, BEIMYUHA KOTOPOTO MOXKET OBITh BO
MHOTO pa3 OOJIbIe HATPSHKEHUS, ACHCTBYIOIIETO
B IENHW CeTKW Jiammbl. Hampspkenue, pa3BHBaro-
meecst Ha 3TOM COTPOTHBIICHUH, CBOUMHU H3MEHE-
HUSMH B TOYHOCTH TOBTOPSIET NMEPEMEHHOE Ha-
NpsUKEHUE, MOJABEAEHHOE K CETKE JIAMIIBI, HO IO
BEJIMYMHE OHO 3HAYMTeNbHO Oombire. Kak kuHO-
MPOCKIMOHHBIA anmapaT BO MHOTO pa3 yBEJIUYH-
BaeT KaJp KUHOIUIEHKH, B TOYHOCTU COXPaHs BCE
€ro MmoApoOHOCTH, TAaK W JaMIIa <yBEIUIMBACT»
HampspKEeHUE, MPIIIOKEHHOE K e€ CeTKe.

CooTHOLIEHUST MEXKAY BEIUYMHAMHU BXOJIHOTO
Y BBIXOJTHOTO HANPSKEHUH 3aBHCAT OT KOHCTPYK-
uu Jamibl. OOBIYHO BEIMYMHA BBIXOIHOTO Ha-
NPSOKEHUST TPEBOCXOJUT BEIMYMHY BXOJHOTO B
HECKOJIEKO JICCSITKOB pa3. Takum oOpa3om, mpu
MTOMOIIM JIAMITbI, CHAOXEHHON CEeTKOH, MOXHO
YCUIIMBAaTh TEPEMEHHBIE HANPSHKEHUS BO MHOTO
pas.

dur. 3. YCTPOWCTBO 1 cxemaTuieckoe
n3obpaxeHne Tpuoaa.
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Jlamma, oTiMYaromasics OT AWOJA HAINYHEM
TPETHETO DIIEKTPOAa (CETKM), HA3BIBAETCS MpPEx-
anekmpooHou i mpuooom (dur. 3).

1
XapakTepucTrKa Tpuoa

XapakTepHble CBOMCTBA TPEXDIEKTPOIHBIX
JIaMI HarJSIIHO OTOOpaKAroTCs TPad)uKOM 3aBH-
CHMOCTH aHOJIHOTO TOKA OT HANPsHKECHUS HA CETKE
IpH HEU3MEHHOM IOJIOKUTEIILHOM HAIPSIKEHUN
Ha aHoje. DTOT rpauK Ha3bIBAECTCS CEMOUHOLl
xapakmepucmuxoi ramnet (pur. 1).

TOK HachILeHus

AHOAHBIV
T

Ma L L L Il L L Il L
- OrpuyarensHoe 0 [1o710KNTE/ILHOE —»
HanpsixeHue Ha cemke

@ur. 1. CeTouHasi xapakTepucTuka Tpuoga.

W3 xapakTepucTHKH BHIHO, YTO TPH HEKOTO-
POM OTPUILIATETLHOM HAIpPSHKEHUHM HA CETKE aHOJ-
HBI TOK COBEPIIEHHO IMPEKpaIaeTcs; 3TOMy Ha
rpadUKe COOTBETCTBYET BEIMYHMHA OTPHUIIATEINb-
HOTO HANpsKEHUS Ha CETKE, COBIMAAIONIAs C TOY-
KOW CONPUKOCHOBEHUS HUXHErO KOHIA XapaKTe-
PUCTHUKHU C TOPU3OHTAIIBHON OChIO, BIOJL KOTOPOI
OTJIOKEHBI BEJIMYMHBI HAINPsDKEHWUH Ha ceTtke. B
ATOT MOMEHT JiaMIia OyJIeT <3amnepTa». BCe JICK-
TPOHBI BO3BPAIIAIOTCS CETKOM 0OpaTHO K KaTomy.
Certka mpeojoneBacT aeicTBUe aHoma. AHOTHBIHN
TOK PaBEH HYJIIO.

[To Mepe yMeHbLIECHUSI OTPULIATEIBHOTO 3apsiia
CETKH JIaMTIa «OTIUPAETCS»  MOSBISIETCS aHOJHBIN
TOK, BO3pACTaIOIIMI CHAYalla 0OYeHb MaJio, a 3aTeM
cuibHee. XapakTep HU3MEHEHHs ATOro TOKa Ha
rpaduKe WILUTIOCTPUPYET KpHBas, WIymas OT Tro-
PU3OHTANIBHON OCH €ro MmocTeneHHO KBepxy. Ko-
I/1a 3apsii Ha CETKe OYyJeT yMEHBIICH 10 HYJIs,
3Ha4YeHHE aHOAHOTO TOKAa JaMITbl OyJIeT COOTBET-
CTBOBAaTh TOYKE TEPECEUEHUs] XapaKTEPUCTHKU C
BEPTUKAIIBHONH OCBIO, BAOJIb KOTOPOH OT HYJS
KBEPXY OTJIOKEHBI BEJIMUYMHBI aHOJHOTO TOKA.

Ecnu mocteneHHO cOOOMmIATh CETKE IMOJ0XKH-
TENBHBIN 3apsi, TO AHOAHBIM TOK MPOJOJKACT

T
C. A. baxanoB, Kak paboraer paanonamMia
(MaccoBas pamguooubaroreka), [oconeprousmar, 1947,



BO3pacTaTh; MO3TOMY XapaKTePUCTHUKA TTOABIMAET-
cs BeIlIe. HakoHel, mpu KakOM-TO TMOJIOKUTEINb-
HOM HaIpSOKCHUU Ha CETKE aHOIHBIA TOK JOCTHU-
raeT MaKCHMMAJIbHOTO 3HAYCHHS (TOK HACHIIIICHUS).
JlanbHeillee MOBBILICHUE MOJIOKUTEIBHOIO 3apsi-
Jla Ha CETKE YK€ HE BBI3bIBACT BO3PACTAHUS aHO-
HOTO TOKa, TIOPTOMY XapaKTEPHCTHKA 3arudactcs
U janee uAET IOYTH TOPU30HTAIIBHO. Best amuccus
3JIEKTPOHOB TOJTHOCTHIO UCIOB30BaHA. Y BeInde-
HUE TOJOXKUTEIBLHOTO 3apsi/ia CETKU J1ajee MpuBe-
JNET JUIIb K MepepacnpeieNiCHUI0 AJIEKTPOHHOTO
MOTOKa: BCE OOINBIIEe KOJIHMYECTBO JJIEKTPOHOB
OyZeT 3aJlepKUBAThCS CETKOH M COOTBETCTBEHHO
MEHbIIIEEe UX KOJIMYECTBO MPUAETCS HA JOIIO aHO-
na. Pagmonmammbl peako paboTaloT TPU  CTOJNB
OOJBIINX TOJOKUTEIHHBIX HANPSDKEHUAX Ha CeT-
Ke.

OO6parnTe BHUMaHHE HA XapaKTEPUCTUKY, Ha-
YHHAIOIIYIOCS B TOYKE MEepEecedeHusi ocei. 1o —
Xxapakmepucmuka cemounoco moka. Otpuna-
TEIHHO 3apsHKCHHAS CETKa HE MPUTSATHBACT K cede
JNIEKTPOHBI, U TOK CETKH paBeH Hymio. IIpu BO3-
pacTaHUU MOJIOKUTEIBHOTO HAIPSKCHUS HA CETKE
TOK B €€ LICTIM YBEJIMYNUBACTCA.

Jlo cux mop MBI CUMTAIH HANpsHKEHHE Ha aHo-
Jie TOCTOSHHBIM. Ho mpum yBennyeHuH 3TOTO Ha-
NPSOKEHUS aHOJHBIM TOK BO3pAcCTaeT, a MpHU MO-
HWKCHHU — YMEHBIIASTCSI. DTO MPUBOJIUT K HEOO-
XOJUMOCTH CHHMATh M, CJeIOBaTeNbHO, BbIUEp-
YUBATh HE OJHY XapaKTEPUCTUKY, a HECKOJIbKO —
MO0 OJTHOW JUIsl KaXKJIOTO BBIOPAHHOTO 3HAYCHHUS
AHOJHOTO HampsikeHus. Tak monydaercs cemeti-
cmeo xapaxkmepucmux (¢pur. 2), B KOTOpOM Xa-
PaKTEPHUCTUKH, COOTBETCTBYIOIIHE OOJiee BHICO-
KM aHOIHBIM HAIpPsDKEHUSIM, PacIoiaraiorcs
BBIIE W JIeBee XapaKTePUCTHUK, CHATBIX MpH
MEHBIIINX AaHOJHBIX HampspkeHusx. Ha Oombriei
YacTH CBOEH JIMHBI BCE XapaKTECPUCTUKU OKa3bl-
BaIOTCA MapauICTHHBIMU.

x
o
S

AHOOHbIU

4 3 2 1 0 1

dur. 2. CeMencTBo CeTOYHbIX
XapaKTepUcTuK.

Ectp JABC BO3MOXXHOCTU BJIMATH Ha BCIIMYUHY
AHOAHOTO TOKAa: H3MCHCHHCM HaIIpsDKCHUS Ha
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CeTKe W M3MEHEHHEM HalpsDKeHHs Ha aHoze. B
MEPBOM CiIydae TpeOYyIoTCsS MEHbIINE N3MEHEHHS,
TaK KaK CeTKa HaXOIUTCs OJIKe K KaToxry, 4eMm
aHOJI, ¥ MTO3TOMY M3MCHEHUS € HAINPSDKCHUS 3Ha-
YUTENIHHO CHJIbHEE BIHSIOT Ha JJIEKTPOHHBIN I10-
TOK. Ynciio, OKa3bIBaIOIIEe, BO CKOJIBKO pa3 H3-
MEHCHHE HANPSHKEHUS HA CETKE MPH MPOYUX CO-
BEPIICHHO OIMHAKOBBIX yCIIOBHSX CHIIbHEE BIIHISI-
€T Ha BEJIMYMHY aHOAHOTO TOKAa, YeM TaKOoe e
M3MCHCHHUE HANPSHKEHHUS HAa aHOJNE, Ha3bIBacTCA
Koappuyuenmom ycuienus ramnsl. Tak, Harpu-
Mep, €CIHM YBEIWYeHHE HANpsDKEHUS Ha aHoje
nmamnbl, gomyctuM Ha 206, BBI3BIBACT TAaKOE XKe
W3MCHCHUE aHOJHOTO TOKAa, KaK M3MCHCHHE Ha-
MPSDKEHUST CETKH BCETO JIUIIb Ha 1 6, TO 3TO 3Ha-
YHUT, 4TO KOIGMUIIMCHT YCHICHUS JaHHON JIAMIIBI
pasen 20. [la 3To ¥ NOHATHO, IOTOMY 4YTO B JIaH-
HOM cITy4yae BJIMSHUE CETKH Ha aHOJHBIN TOK Oy-
net B 20pa3 cuibHee BIUSHUS aHOA.

3Hast BenuuMHy KO3(UIMEeHTa YCUICHUS,
MOKHO OIICHHUThH YCWJIUTENBHBIC CBOMCTBA JIAMITBI,
OTIPEIeTTNTh, BO CKOJNBKO pa3 OoJiee CHUIIbHBIE
ANIEKTPUIECKHE KOJIcOaHVsI BOSHUKHYT B aHOJTHOM
IIETH, €CJIH K CETKE MOJBECTH OTHOCUTENBHO Cia-
Oble dJIeKTpUUecKkue KonebaHus. TONBKO BBene-
HUE CETKH B JIaMITy TIO3BOJIMJIO CO3JaTh MPHUOOD,
BO MHOTO pa3 yCHJIMBAIOMIUN ClIa0bie dICKTpUYe-
CKHE KOJICOaHMs.

CymecTBeHHOE 3HaUEHUE TIPH OIIEHKE CBONCTB
JIaMIIbI UMeeT Kpymusna (HAKIIOH) Xapaxkmepuc-
muxku. Yem OoJbIIe KPYTH3HOH XapaKTepUCTUKU
oOazmaeT namia, TeMm OoJjiee YyBCTBUTEIbHA TaKas
JamIa K U3MEHEHUSIM HalpsKEHHUS Ha CeTKe: J0C-
TaTOYHO W3MCHHUTh CETOYHOE HANpSIKCHUE B
O4YeHb MaJIOW CTENEHH, YTOOBl BBI3BATh 3HAUMTE-
JTFHOE M3MEHEHHE aHOMHOro Toka. KommdecTBeH-
HO KPyTHU3HA XapaKTEPUCTHUKH JIAMITBI OLICHUBACT-
Csl BSJIMYMHON M3MCHEHHSI aHOJHOTO TOKa B MUJI-
TuamIepax Mpu U3MEHEHHH CETOYHOTO HampspKe-
HUS Ha OAWH BOJIBT. [l03TOMY M BEIpa)xkaeTcs OHa
B MIJUTHAMIIepax Ha BOJBT (COKPAIIEHHO Mal6).

1
TeTpobl U IEHTO b

BBenenue B nammy ceTKu Mpuaano e uyziec-
HOE CBOWMCTBO YCHWJIWTENSI, TPAKTUIECKH HE
HMEIOIIETO HWHEPLUUU. DJIEKTPOHBI TaK Malbl U
CKOPOCTh MX TOJIETa B JamIe CTOJIb BEIUKa, YTO
JIaMITa MMPaKTHYECKA MTHOBEHHO pearupyeT Ha BCe
W3MEHEHUS HampsikeHus Ha e€ cetke. Jlumb B ca-
MOE MOCJEeAHEEe BPEMSI B CBSI3U C MPUMCHCHUEM
CBEPXBBICOKHX YaCTOT (HampwMep, B pagnosIoKa-
IHOHHOM ammmaparype) CKOPOCTH TIOJIETa DIIEKTPO-
HOB B JIaMIIC OKAa3aJINCh HEIOCTATOYHBIMHU, YTO

LA, Topmikos, «Pamno». 1948 Ne 10.



3aCTaBUJIO KOHCTPYHMPOBATH HOBBIE CITEI[HATEHBIC
THUIIBI AIEKTPOHHBIX IPUOOPOB.

Ho He Tonmpko 3TO 00CTOSTENBCTBO MPUBEIO K
HEOOXOIMMOCTH U3MEHSITh KOHCTPYKLUIO JIaMI. Y
TPEXANEKTPOAHON JTaMIbl €CTh Psifi HEIOCTATKOB,
KOTOpBIE MOKHO MPEO0JIETh TOIHFKO BBEICHUEM B
He€ OMOJMHHUTENBHBIX BJIEKTPOAOB, TJIaBHBIM 00-
Pa3oM JIOTIOTHUTENBHBIX CETOK.

CHaganma Ka3aloch, YTO MPH TOMOIIN TPEX-
AIEKTPOJHBIX JIAMIT MOXKHO MOJYYUTh YCUJICHUE
mo60ii BennuuHbl. ECiii HeJoCcTaTOuHO yCUieHue,
JlaBacMO€ OJHOM JIaMIIOi, TO MOXHO IPUMEHUTh
JIBE-TPH, TATh U T. J. JIAaMI W, B KOHIIC KOHIIOB,
MOJy4UTh Hy’KHOe YycwieHue. Kasamoch Taxke
BO3MOKHBIM yBEITMYHMBATh YCHJIEHHE OJHOM JaM-
Bl ITyTEM YCOBEPIICHCTBOBAHUA €€ KOHCTPYKIIHH,
HarpuMmep MpU YBEIUYEHUU TYCTOTBI CETKU KO-
3G UIMEHT YCHIICHHUS BO3pacTaer.

OpHako BCKOpE HAKOIJICHHBIH OMBIT KOHCT-
PYUPOBaHUS M 3KCIUTyaTalluu TPEXANEKTPOIHBIX
JIaMII TIOKa3aJl, YTO BO3MOKHOCTH 3TOM JIaMIIbI OT-
panndensl. [Ipenen MoBbIMEHUIO KO3QQHUIIUEHTA
YCHJICHUS JIaMITBl BBI3BIBACTCS PSAJOM TPUYHH.
Hanpumep, ycTpoiicTBO Upe3MEPHO I'yCTOH CETKH
HEJOIMyCTUMO, TaK KaK TOTJa aHOAHBIN TOK CTa-
HOBHUTCS MaJIbIM M CHJIBHO BO3pacTaeT Oecrones-
HBIM M Ja)ke BPENHBIM CETOYHBIM TOK. Bo3mox-
HOCTh MIPUMEHEHUSI MHOTUX JIAMII JIJIsl TOCJIeI0Ba-
TEJIHHOTO YCWUJICHHWS CHUTHAla OTPAHHYHUBACTCS
OTIACHOCTBIO BO3HUKHOBEHHsI COOCTBEHHBIX KOJIe-
O0aHMl BCICACTBUE HAIWYHS Y JAMITBI MEXIY-
3NEeKTpOaHBIX EMKocTel. C 3TUM mocaeaHuM (hak-
TOPOM HAJ0 TMO3HAKOMHUTBCS IMOOIMKE, TaK Kak
MEXAYIEKTPOAHbIE EMKOCTH JIaMIl HMIParoT Or-
POMHYIO poJib B paboTe paguoanmaparypsl.

JIBa moOBIX IPOBOMHMKA, TOMEIIEHHBIX HA He-
KOTOPOM PacCTOSHUM OJWH OT IPYroro, o0JaaaioT
onpeIeEHHOMN B3aMMHOM EMKOCTBIO. EMKOCTS 3Ta
3aBHCHT OT Pa3MepOB IMPOBOJHUKOB U PACCTOSTHUS
MEX/Ty HUMU.

AHOJ U ceTKa JaMIIbl SBJISIOTCS MPOBOJAHUKA-
MU, HAXOJSIIUMHUCS OY€Hb OIU3KO JIPYT OT ApyTa.
ITosToMy MeXy aHOJOM M CETKOW JIaMIIbl CyIIle-
CTBYET omnpezenéHHass €MKOCTh, HOCSIIAs Ha3Ba-
HUE  Mmescoysnekmpoonou  émxocmu  (¢wur. 1).
NmenHO 3TO 06CTOSATENHCTBO U HE JAET BO3MOXK-
HOCTH TIOJIYYHTh NPH HCHOJIB30BAHUU TPEXINEK-
TPOAHBIX JIaMIT OOJIBIIIOE YCUIICHHUE.

OOBACHSAETCS ITO CIEAYIONTUM 00pa3oM.

Jlrobass EmMKOCTh CTOCOOHA TPOBOAUTH TIEpe-
MEHHBIA TOK, MPUTOM TEM JIydlle, 4YeM OoJblue
BeIMYMHA EMKOCTH W YeM BBIIIE YacTOTa Iepe-
MeHHOro Toka. lloaToMy mpocTpaHCTBO aHOA—
CEeTKa JIaMITbl He SBIISETCS Ul IIEPEMEHHOI0 TOKa
HENPEOoAONUMOI Tperpagoi. MexysneKTpoaHas
€MKOCTh Kak OBl «CBSI3bIBACT» aHOIHYIO IIEIb
JaMnbl ¢ e€ ceTouHol neneto (¢pur. 2). [lepemen-
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HbIE€ HaNpsDKEHUS, AEHCTBYIOIIME B aHOIAHOM Iie-
M, 4epe3 MEXKIYIEKTPOJHYI0 EMKOCTh BO3JCH-
CTBYIOT Ha CETOYHYIO IIelb U CO3Jal0T B Heil He-
KOTOPOE HampsDKEHHE, KOTOPOE BHOBb BO3JICUCT-
BYET Ha aHOJIHBIN TOK.

dur. 1. AHoA 1 ceTKa cocTaBnsAoT
KoHOeHcaTop.

OTO ABNIEHHWE HOCUT Ha3BaHUE 0OPAMHOLU C6s-
3u. OOpaTHas CBS3b IMIHPOKO MCIOIB3YETCS B pa-
nuoTexHuke. i TeHepupoBaHUS BHICOKOYACTOT-
HBIX TOKOB Ha MEPENAoNINX PaguOCTaHIUIX CITY-
JKaT JAMIIOBBIC TEHEPATOPhI C OOPATHOW CBS3BIO.
B kaxmom cyneprerepoAMHHOM MPUEMHHUKE HMe-
€TCSl TEeTEPOIVH, KOTOPBIM TaKKe MPECTABIIACT
co0oif reHepaTop ¢ oOpaTHOW CBS3bIO; OOpaTHAas
CBSI3b NIPUMEHSETCS B peTeHePaTUBHBIX MPUEMHHU-
Kax JJIsl YCUJICHUS IPUHUMAEMBIX CUTHAJIOB.

Ho oOpatHas cBs3b MOe3HA TONBKO TOT/A, KO-
I/1a OHAa KOHTPOJIMPYETCs, KOrJa OHa BO3HHUKAET
TaM, TZI€ 3TO HY)XHO, M €€ BEeIMYMHA MOXET IO
KEJaHUIO perynupoBaThcs. Ecnm ke oOpaTHas
CBSI3b BO3HHMKACT CaMOIIPOM3BOJIBHO, TO OHA Ha-
pyLIaeT HOPMANbHYIO pabOTy paauoanmaparypsl
Y MOXET BBI3BATh IMOSBJIICHUE TCHEPALUU KoJieOa-
HUH, KOTOpasi MOPOXKIAET CBUCT U BOU, IPUBOJHUT
K CHJIIBHOMY HCKa)XEHHWIO cHTHasoB. Takas camo-
MIPOM3BOJIPHO BO3HUKIIIAS HEKOHTPOJIUpyeMas 00-
paTHast CBS3b HAa3BIBACTCS NAPAUMHOLL.

dur. 2. AHogHaa U ceTodHasda Luenu namnsbl
OKa3bIBaOTCSA CBA3AHHbIMU AJ1151 NEPEMEHHbIX
TOKOB Yepes3 MexayaneKkTpoaHy éMKOCTb.



MexysneKkTpoaHble EMKOCTH TPEXAIEKTPOI-
HBIX JIAMI CITOCOOCTBYIOT BO3HHKHOBEHHIO Iapa-
3UTHBIX O0paTHBIX cBs3el. [Ipu manoM ycuneHun
JEHCTBHE WX HE3aMETHO, HO TpPU OOJBIIOM YCH-
JICHUH Tapa3uTHbIE 0OpaTHbIE CBSA3HM MPHUBOMIAT K
BO3HHKHOBEHHIO COOCTBEHHBIX KoneOanwmii. [lo-
ATOMY MEXAYDJIEKTPOHBbIE EMKOCTH ACNAIOT He-
BO3MOYKHBIM TIOJTYICHHE OONBINX yCHICHUH. J[71s
OCYIECTBIICHUST yCUIIHUTENEH ¢ OONmbImuM KO-
(PUIIMEHTOM YCHIICHUS HYXKHBI JIAMITBI, B KOTOPBIX
ObL1a OBl YCTpaHEHA WK N0 KpalHEel Mepe 3HaYH-
TEJIHHO YMEHBIIIEHA MEXTy3JIeKTPOAHAS EMKOCTbD.

TETPOJ. 3agauya sta Obua pemeHa. B mpo-
CTPaHCTBO MEX/Iy YIPABISIONICH CETKOM JIaMIIbl U
e€ aHO/IOM ObLTa BBE/ICHA JIOTIOTHUTEIbHAS CETKA,
KOTOpasi B CXeMe COEIMHAETCS Yepe3 KOHIEHCATOp
C KaTOJIOM JIAMIThI U KPAHUPYET CETKY OT aHOAA.
BenuunHa MeEXAysJEKTpOAHON EMKOCTH TIpH
9TOM CHM)XA€TCS B COTHH U JaXKe B THICSUM pa3. B
KauecTBE NMPUMEPa MOXKHO yKa3aTh, YTO BEIIMYMHA
€MKOCTH aHOJ—CETKa y TPHOJOB COCTaBJISCT HE
MeHee 2—3 n¢g, a B Jammnax ¢ JOMOJHUTEIbHOU
ceTkoi oHa cHkaercs 10 0,01ng.

JlomomHUTEbHAS CETKA, BBEJIEHHAS B IIPOCTPA-
HCTBO MEXy aHOJOM M OCHOBHOM CETKOM JIaMIIbI,
MONTyYnJIa Ha3BaHUE IKpaHupyoujeli W KPaH-
HOU cemKu, a JaMIia ¢ TaKOW CETKOW Ha3bIBacTCS
okpanuposannoi aamnot (pur. 3). OCHOBHYIO
CETKY JIaMITbl B OTJIMYHE OT SKPAaHHOU CETKHU CTa-
JIX Ha3BIBaTh YHpagsiowel WIH CUCHAIbHOLU, TaK
KaK K HEH MOJIBOAMUTCS HAMPSHKCHUE TIPUXOJISIIETO
CUTHaJa U OHA YIIPaBJIAET aHOAHBIM TOKOM.

Cc 1 Ynpasnswouwas a8 - AHoO a

c - OKparHas
cemka

dur. 3. YcTponcTBo TeTpoaa
N ero ycrioBHoe o6o3HauveHue.

DKpaHHpOBaHHAs JIaMIIa COCTOUT, TAKUM 00pa-
30M, W3 YETHIPEX OJIIEKTPOAOB. KaTOAa, YIpaB-
JIAIOMIEN CEeTKH, SKpPaHHOM CETKW M aHOJa; MO3TO-
My OHa TMOJy4YHJia Ha3BaHUE UYemblpEXdIeKmpoo-
HOUL 1amnbl WA mempooa (0T TPEYecKoro caoBa —
4eThIpe).

DKkpaHHas CeTKa HE TOJNBKO YMEHBIIAeT mMapa-
3UTHYIO €MKOCTb, HO OHA IIO3BOJISIET YBEIUUUTH U
kodpduument ycunenus jgammsl. Eciu koaddu-
LUCHT YCUJICHHS TPHOA0B He mpesbimaet 100
(oObraHO oH JexuT B npenenax ot 10 no 30), 10 y
AKPAaHHPOBAHHBIX JIAMIT OH U3MEPSIETCSI MHOTHMMH
COTHSIMU. BCE 3TO MpUBOJUT K TOMY, YTO SKPaHHU-
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poBaHHasl JaMIia MOXKET JaTh 3HAYUTEIbHO 0OJIb-
Liee yCWJIEHHE 10 CPaBHEHHIO C TPUOAOM M IIO-
3BOJIIET KOHCTPYHPOBATh YCUJIHUTENH C OOJBIINM
o01M KO3 OUITUSHTOM YCUIICHUSI.

IIpumeneHue TETPOAOB MO3BOJIMIO HOBBICUThH
Ka4yecTBO paJuoaNaparyphl.

OnHako W3ydeHHE TETPOJOB U OCOOCHHOCTEH
anmaparypsl, pa0oTamolledl Ha TakuxX JIaMIax,
BCKOpE II0Ka3ajJo, YTO y 3KPaHUPOBAHHBIX JIaMII
HapsAy CO MHOTUMH JIOCTOMHCTBAMH €CTh OIHMH
OYEHb KPYIHBIA HEOCTATOK — CKJIOHHOCTH K TaK
Ha3bIBAEMOMY OUHAMPOHHOMY dhchexmy .

Uro xe mpencraBisieT coOOil JUHATPOHHBIHA
s dekr?

YuraTenu yxe 3HAIOT, YTO JIEKTPOHBI B IPO-
CTPaHCTBE MEX]y KaTOIOM U aHOIOM HecyTcs C
o4YeHb OOMNBIIOH CKOPOCTBIO. CKOPOCTh, ¢ KOTO-
POl OHM AOCTUTAIOT aHOJA, U3MEpseTCs ThICS4a-
MU KHJIOMETPOB B CEKYH/Y.

B pesynprare smeKTpoHHOH OOMOapAHPOBKU
U3 TOBEPXHOCTU aHOJAa BHIOMBAIOTCS DJCKTPOHHI,
MOJIyYMBIINE HAa3BaHUE GMOPUYHBIX B OTIMYUE OT
nepeuyHbIX SJIEKTPOHOB, COCTABIAIONINX OCHOB-
HOW aHOIHBIA TOK Jammnbl (¢ur. 4). Bropuunbie
DJIEKTPOHEI, C CHJION BBIOMTHIC M3 aHOJA, MPHOO-
PETaroT U3BECTHYIO CKOPOCTh U BCIIEICTBHE 3TOTO
MOTYT OTJeTaTh Ha HEKOTOPOE PACCTOSIHHE OT
aHoza.

pac,

7
>
A

e L0
®lo @00

ééféé’\

b

®ur. 4. AnekTpoHbl, bombapanpyowme
aHop, BbIOMBAOT N3 HEro
BTOPMWYHbIE 3NEKTPOHBI.

ONEeKTpOH, HECYIIMH OTPULATENBHBIN 3IeK-
TPUYECKHUN 3apsAll, HAXOAACh B MPOCTPAHCTBE Me-
Ky aHOJIOM W DKPaHHOH CeTKOU, OyACT UCITBITHI-
BaTh NPUTSHKEHHE K TOMY M3 3THX 3JIEKTPOOB,
HanpspbKkeHue KoToporo Belle. [lostoMy, ecnu Ha-
MpsDKEHHE HAa DKPAHHOM CEeTKe OKa3bIBAeTCS BbI-
11I€, YeM HaIpsHKEHUE Ha aHOJE, BTOPUYHBIE JJIEK-
TPOHBI OyIyT TPUTATHBATHCS DKPAHHON CETKOM.
Ho nersmme »eKTpPOHBI TPENCTaBISIOT CcO00¥
anekTpudeckuii Toxk. Ecnmm BeIOWTHIE W3 aHOIA
BTOPUYHBIE 3JIEKTPOHBI JIETAT K dKPAHHOU CETKeE,
TO B NPOCTPAHCTBE MEXAY AHOJIOM M DKPAHHOM
CETKOW yCTaHOBHUTCS TOK, HAIPABJICHHWE KOTOPOTO
00paTHO HANPABICHUIO OCHOBHOTO aHOAHOTO TO-
Ka, BCIEICTBHE YETO BEJIWYMHA OOIIET0 aHOIHOTO
TOKa YMEHBIIIAeTCS.



3TO sBJIEHUE W HA3BIBAIOT JUHATPOHHBIM (-
(dhexToM. OHO PUBOIUT K CHIIHBHBIM MCKAKCHUSIM
Y 3HAYUTEILHO OIPaHUYHMBAET BO3MOXKHOCTH HC-
MOJIL30BaHUS YCUIINTEIIBHBIX CBOMCTB JIAMITHI.

Juuatponnsrii  3hdexT, Kak yKa3pIBaJoCh,
BO3HMKAeT TOT/a, KOTJa HalpsDKeHHe Ha aHoje
HWKE HamnpsOKEHUS Ha 3KkpaHHoM ceTtke. [Ipu pa-
00Te JaMIbl 3TO MOXKET UMETh MecTO. XOTS Ha
JKpaHHYIO0 CETKYy OOBIYHO TOMAETCS HECKOJIBKO
MEHBIIIEE TIOCTOSTHHOE HANpsKCHHE, YeM Ha aHOJI,
HO MTHOBCHHOE 3HAUYCHHE HANPSHKCHUS Ha aHOJC
B HEKOTOPHIE MOMEHTHI PabOTHl JIAMIBI MOXKET
OKa3aThCsl HIDKE, YeM HAINpPSHKCHUE Ha SKpaHHOH
cetke. B camom nene, mepeMeHHOE HaIpsHKCHHE
Ha YOPaBJISIONICH CETKEe BBI3BIBAET HA COMPOTHB-
JIEHUW AHOJHOW HArpy3KH JIamIlbl 3HAYUTEIHHO
OoJbplliee TIEPEMEHHOE HANpsDKEHHE. JTO Tepe-
MEHHOE HaNpsHKEHHE BO BpPEMS CBOETO OTpHIla-
TEJIHHOTO TOJYMEPHOAa YMEHBIIAET BEITUIUHY
aHOJHOTO HampspkeHus. [lodToMy mpu CHIBHBIX
KoJeOaHUSIX HaNpsHKCHHWE Ha aHOJAE B HEKOTOPOWM
YacTH TIeproJIa MOXKET OKa3aThCs HIDKE HarmpsiKe-
HUS Ha 9KpAaHHOU CETKE, YTO MPUBOJIUT K BO3HUK-
HOBCHHMIO JUHATPOHHOTO 3(ddekTa. DkpaHUpO-
BaHHBIE JIAMITBI MOTYT XOpOIIO PaboTaTh TOJBKO
MIPH YCJIOBHH, YTO K MX YIPABJISIONIEH CETKE IMOA-
BOJSITCS HEOOBIINE HANPSHKCHUS.

MEHTO/]. YToOBl MONHOCTBIO HCIIOJB30BAThH
MpeKpacHble CBOWCTBA SKPAaHUPOBAHHOUN JaMIIbI,
HajJ0 YCTPaHHUTh BO3MOXXHOCTh BO3HHUKHOBCHHS
TUHATpOHHOTO A dekra. J[nst 3ToM 1enu B mammy
BBOAWTCA €mI€ OHA — TPEThsl — CeTKa, KOoTopas
MOMEIIAeTCs] MEXKy aHOJOM M DKPaHHOM CETKOM.
DTa ceTka COeMUHSICTCS ¢ KaTooM (MHOTIa BHYT-
p¥ JIaMITbl, HHOT/Ia BHE €€) W 3aIllUINAcT BHIOMTHIC
W3 aHo/Ja BTOPHYHBIE JJIEKTPOHBI OT MPHUTATH-
BAaIOIEro AEMCTBUSA SKpaHHOH ceTku. bmaronaps
ATOMY BTOPHUYHBIC 3JICKTPOHBI HE MPUTATUBAIOTCS
SKpAHHOU CETKOM.

OTy TpETbIO CETKY HA3BbIBAIOT 3AUUMHOU UTU
npomueoOuHampouHou cemxou. Jlammna ¢ Takoi
CETKOW MMEET YK€ MATh 3JIEKTPOIOB (KaTom, Tpu
CeTKH M aHOJ), OTYEr0 OHA TMOJYyYMiIa Ha3BaHHE
nenmooa (0T TPEUECKOTO CIIOBA — MATh). E& MOXK-
HO, KOHEYHO, HA3BaTh U NSAMUINEKMPOOHOU 1AM~
noti (¢pur. 5).

a - AHoO a
¢, -Ynpasnsowas

23

C; - 3awum+as

- OKpaHH
C, - OpakHa cemka k

cemka

®ur. 5. YcTponcTBO neHToaa
1 ero ycrnosHoe obo3HaveHne B cxemax.
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KoaddummenT ycmienus XOpommux IMEeHTOA0B
JNOCTUraeT HECKOJBbKUX ThICAY, IPUYEM Takue
JaMIbl TPUTOIHBI IS YCHJICHHS TI€PEMEHHBIX
HanpspDKeHUil ¢ OoJbImIONH ammiuTyaou. Jlammbr
BBIITyCKa ITOCJIEAHUX JIET SIBJISIIOTCS B OOJIBIINHCT-
Be cBOéM mneHToAamu, Hampumep 1KI1IT, 2K2M,
6K7 u np.

IloMumo neHTONOB ecTh OoJsiee CIOXKHBIE U
uMeroIue OoJiblliee YHCIO NIEKTPOAOB JIaMIIBL.
Hanpumep, renronsr 1ALl u 6A7 umeroT mo ce-
MHU 3JIEKTPOIOB.

Takue naMnbl OOBIYHO IPEAHA3HAYAIOTCS IS
OJHOBPEMEHHOTO BBITIOJHEHHSI HECKOJIBKUX IPO-
LIECCOB.

BrinyckaroTes Takke KOMOMHUPOBAaHHBIE JIaM-
IIBl, IPEACTaBIIAOLINE COOOM ABE UM TPU JIAMIIH,
3aKII0YEHHBIE B OMH OOIINi OaIOH M UMEIoIIre
obmuii katon. OMHY TaKyIO JIAMITY BCETZIa MOYKHO
3aMEHMTh JIByMs OTAEIbHbIMU Jlammamu. Hampu-
Mep, namna 61 7 npeacrasisieT co00i coeAnHEHNE
B OIHOM OaJIJIOHE TpHOAa U AByX nuojoB. E€ Bce-
Ila MOXKHO 3aMEHHUTb OTICJIbHBIMH TPHOIOM U
JBOWHBIM JHOAOM WM TPUOJOM U JBYMS OTIEIIb-
HBIMHU TUOJAMHU.

VYcBouB npuHIMI paboTH! U0, TPUOA, TET-
pola M IeHToJa, 4yuraTeib OyIeT B COCTOSHHUH
MOHATH NPUHIIMIIEI IEHCTBUS TI000H U3 MaMI, He-
CMOTpsi Ha HUX MHOrooopasme, Tak Kak Ooiee
CJIOJKHBIE JIAMIIBI BCErJla MOXHO PACWICHUTh Ha
JIAMITbl YKa3aHHBIX 3/1€Ch YETHIPEX OCHOBHBIX TH-
TOB.

Harnsinaele mocoous
JUISl AEMOHCTpAIlMU YCTPOMCTBA
1
U pabOTHI AIEKTPOHHBIX JIAMIT

[IpocTeitiiM ¥ JOBOJBHO HATIISIHBIM TIOCO-
OMeM MOTYT SIBIISTHCS IMUTHI ¢ HAOOPOM HCTIOP-
YCHHBIX JIAMIT CO CHATHIMHU OaJIJIOHAMH.

Jlis meMoHCTpalyu yCTpoiCTBa paguoiami B
KJIACCE BO BpPEMs 3aHATUH MO HM3YUYCHHIO DIICK-
TPOHHBIX JIAMIT MOXXHO PEKOMEH/IOBAThH MOJICNb
«[IpuHIHIT yCTPOKCTBA MEKTPOHHBIX JIAMIT».

JTa MOJENlb COCTOUT M3 KOMIUICKTa pa3iind-
HBIX DIIEKTPOJIOB W JIeTallell KPYIHOTO pa3Mepa,
MO3BOJISIFONUX COOMPAThH JJIEKTPOJHBIC CHCTEMBI
paaroNaMIl pa3audHbIX TUNOB. OTICNBHEIC JIeTa-
T MOJIEIM M WX YCTPOWCTBO TPHUBEIECHBI Ha
¢wur. 1.

OcHOBaHHE @, WMHTUPYIOUIEE CTEKIISTHHYIO
HOXXKY JIaMIIbl, U3rOTOBJICHO M3 JepeBa. Ha ero
rpeOHE Ha paccTOSHWUHU 2 cM JPYyr OT JApyra pac-

! B. K. Jlabytun. HarnsgHele mocoOust o paauo-
texuuke (MaccoBas pagnooubinoreka), ['ocoHeprous-
nat, 1949.
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®ur. 1. etanu mogenu “IpuHLMN YCTPOMUCTBA SMNEKTPOHHbIX namn”.

rostoxxeHo 15 orBepernii. Hutn Hakama 6 u ceTka
6 BBITIOIHEHBI U3 TOJCTOM (2—3.Mm) MemHOU Tpo-
BOJIOKA. B KadecTBe MOMOTPEBHBIX KAaTOAOB HC-
TTOJTB3YIOTCSI KEMOPHUKOBBIC TPYOKH, OKpAIlICHHBIE
Oemoit KpacKkoi («aKTUBHBIN CJIOI») U OeBacMbIe
Ha HUTHh Hakama. AHOIBI O U3TOTOBJICHEI U3 XKeC-
Td. 71 CKpeIuIeHus SJIEKTPOJIOB CBEPXY CIYXKHUT
IUTACTUHKA & U3 OPTaHWYECKOTO CTEKJIa WA TOJN-
cToro mnemrynouga ¢ 15 oTBepcrusimu, pacmono-
JKCHHBIMU TaK ke, KaK Ha OCHOBaHWU a. Bce neta-
JIA OKpallleHbl: HUTHU HakKajla — KpacHOM KpacKoH,
CETKHU — CepeOPUCTOMN, aHOABI — YEPHOU.

JENCTBYIOLIMIL MAKET  «TPUO».
Buemnuid Bua neicTBytoiiero mMakera «I'puoj»
MpecTaBiIeH Ha dur. 2.

Ha nemoncTpanuoHHOW maHenn W300pakeHa
TUTIOBasl WCHBITATENIbHAS CXeMa, NpUMeHseMas
JUTSL CHSITHSI XapaKTEePUCTHK JIaMIl. J[Ba BOIBTMET-
pa ¥ J1Ba MIJUIMAMIIEPMETPa H3MEPSIOT aHOJHBIC
Y CETOYHBIC HANPSHKCHUS U TOKUA. BO3MOXKHOCTH
WCIIBITAaHUS TPUOJOB PA3NUYHBIX cepwii obecre-
YeHa HAJIMYMEM OTBOJOB Y HCTOYHWKA HUTAHUS
HUTH Hakaia Ha 2, 4 u 6,3 6. UcobitarenpHas
JaMTIOBas TaHeNbKa — MSATHINTHIPhKOBasi. JlaMITel
C JpYyroi IOKOJEBKOM BCTaBIAIOTCA C MOMOIIBIO
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MepexoaHbIX 1oKoJeH. B neBoil BepxHeW uactu
MaHeaH PacroyiokeHa uépHas A0CKa ¢ HaHecEH-
Hol Oenoil kpackoil koopauHaTHOW ceTkoil. OHa
CIY’)KUT JIJISl TIOCTPOCHUSI XapaKTepucTHK. HuTh
Hakaja CXEMaTHYeCKOro o0003HaueHWs TPHONA
BBIpE3aHa, 3aKJICCHa KpacHbIM METIohaHoOM U
anektpudupoBana n3HyTpu. Haamnucer Ha mane-
JIU COJIEPKUT CHEAYIOUMH TEKCT: «Ipéxanex-
MPOOHAs 1amna 001adaem c8OUCMEOM USMEHSAMNb
MOK 68 AHOOHOU Yenu Npu USMEHEHUU HANPAICEHUS
HA YNpasisowell cemre.

MeToarKa HCMONB30BAHUS MaKeTa JOBOJHHO
pasHooOpasHa. Ha TeopeTHUecKuX 3aHATHSIX OH
npumensiercs: 1) uis AeMOHCTpAIMi OCHOBHBIX
CBOICTB Tpuozaa (ympaBieHHE aHOIHBIM TOKOM C
MOMOIILI0 HU3MEHECHUS CETOYHOTO HAIMPSHKCHHS,
3alUpaHie JIaMIbl, TOK HACBINICHUS, CETOYHBIN
TOK); 2) IJIs CHATHS ¥ JEMOHCTPAIMH aHOMHBIX M
CCTOYHBIX XapaKTEPUCTHK Tpuonaa, 3) Aias To-
SICHECHHST HEKOTOPBIX MapaMeTpoB (KPYTH3HBI Xa-
pakTepuCcTUKH, Kod(hduIrenTa ycunenus); 4) ms
TPEHUPOBKH O0YYaEMBIX B CHITHU JIAMITOBBIX Xa-
PaKTEPUCTHK.

Kpome Toro, MakeT MOXET MPUMEHSTHCS TPH
MIPaKTHYECKHUX paboTax.



[MpunTUnuansHas cxemMa MaKeTa MpuBe/IcHa Ha
¢ur. 3. OHa oTiIMYAaeTCA OT IEMOHCTPAIIMOHHOMN
TOJBKO HemssMd muTanus. Jlammouku JI ciayxar
U DIEKTPUPHUKALUU YCIOBHOTO 0003HAYCHUS
HutH Hakana. Kongerncatop C ycTpaHseT mynbca-
A0 CTPEJIOK MPHUOOPOB.

Haunbonee oTBETCTBEHHBIMH JETaISIMU CXEMBI
SIBIISTIOTCSL  COTIPOTHBIICHUS W TIOTCHIIMOMETPHI.
Bce onu — nposonounsie. [lotenmmomerp Ry Be-
mmuuHod B 10 000om paccuuTan Ha MOLTHOCTH B
lem. Ilepemennoe compoTtuBinenue R, B
10 0000om paccuutano Ha Tok 50 .ma. Conporus-
neHne Rz M3roToBIseTCS U3 PEOCTaTHOTO MPOBOAA
muametrpom 0,15-0,2um u umeer 1 0000m. Co-

nporuBiaenus Ry (5 0000m) n Rs (20 0000m:) Ha-
MatbIBatoTcs nposojgioM 0,1 mm. B xavectBe mo-
CTOSIHHBIX COINPOTHUBIICHUH MOTYT OBITH HCIIOJb-
30BaHBl OCTECKJIOBAaHHBIC CONPOTUBIICHHS, PaCCUHU-
taaable Ha TOK 15ma (Ry m Rs) m 100ma (Rs).
Konmencarop C (371€KTpOIUTHUECKHUH) EMKOCTBIO
16—20mx¢) paccuntan Ha Hanpsbkenue 4506. Ke-
Horpon tuma BO-188 wau 5I4C. Cunopoi
TpaHchopMaTop NOIDKEH 007alaTh MOITHOCTBHIO
60—756m u naBaTh yKa3aHHBIC HA CXEME Hamps-
xenus. Jlammouku JI paccuutaHel Ha 2,56 u
0,07a. Usmeputenbubie mpubopsl — tuma 4MIII
co mkanamu 50-0-5G (V1), 3006 (V2), 25ma
(mAl) u 50ma (mAz)

TPMOO

TDEXB/IEKTDOAHAS /1aMIIA OO/IBAAET CBOUCTBOM ¢
UBMEHSITL TOK B @HOLHOV LIENN DU UIMEHEHMUN

HaNpsSXKEHNs Ha yripaB/ISioLes] ceTke .
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®ur. 2. BHewHun Bna gencreytollero maketa “Tpuopa”.
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®ur. 3. MNMpuHUMNuaneHasa cxema
Jencreyowlero maketa “Tpuog”.

MakeT mo3BOJISIET UCIBITBIBATH TPHOIBI CTAPO-
ro tuna, Hanpumep YO-186, a taxxke Yb-240,

C0O-243, 8b5, 6C5, a7, 6H7C. Ilociennue
IIECTh JIAMIT BKJIIOYAIOTCS C TOMOIIBIO IEPEXO/-
HBIX KOJIOJIOK, CXEMBI KOTOPBIX MPE/ICTABICHEI Ha

¢wur. 4.
6C5
Y5240
e 4

A
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®ur. 4. CxeMbl NepexoHbIX KOMOAOK.



1
Knaccel ycunenus

HaunHaromuMm u3y4ath pajMOTEXHUKY, Kak
MOKa3bIBAET OMBIT, WHOTJA TPYJHO BEIPAOOTATH
4E&TKOE TIPECTABIICHUE O peXKUMaX ycuineHus. Yto
Takoe pexkuM AB, 1 4eM OH OTIMYAETCS OT PEKH-
Ma B,? CymecrByroT au pexkumsl BCy, A, u C,?
Kakoii pexxum ycuiieHuss HauOoJiee BBITOACH B
MOIIHBIX OKOHEYHBIX CTYNEHAX? A B CTYHCHSX
MPEBAPUTEIHHOTO YCUIICHHUS — B YCUIIUTEISX Ha-
NPSOKEHUS ?

OT4ero BO3HHUKAIOT HEJIMHEHHBIC HCKAKEHUS U
B KaKOM PeXHMMe OHHM OyayT HamMeHbImuMu? Uto
Takoe OTcedKa?

Ha st u npyrue Bompockl, OTHOCAIIUECS K 3a-
TparuBaeMoi T€Me€, B CHUJIbHO YIPOIIEHHOM BUJE
OTBEYAIOT TIOMeIaeMble HIXKE PUCYHKH C TIOJIITH-
CAMU. DTH PUCYHKH TIOMOTYT 3alIOMHUTH TO, YTO
OUYCHb YAaCTO 3a0BIBACTCS TIOCIC MPOXOXKICHUS
MaTepuana o0 YCHJIMTENSX HWU3KOH 4YacTOThl Ha
3aHATUSAX PATUOKPYKKOB U TPH CaMOCTOSITCIh-
HOM 03HAKOMJICHUH C PaIMOTEXHUKOM.
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our. 1. OTCYET aHOOHOrO TOKa,
Korga ceTka He 3apshkeHa.

XapaKTepuCTHKa JaMIbl rpa)uIecKH BhIpaxa-
eT co0OH 3aBMCHMOCTH aHOAHOrO TOKa |, OoT Ha-
npsbkeHus: Ha cetke U. mpu HEM3MEHHOM TOCTO-
STHHOM Hamnpsbkenun U, Ha aHoze. BenuunHel Ha-
MPSDKEHUH Ha CETKe — B BOJIBTaX — Ha rpaduke
OTJIOKEHBI IO TOPU3OHTAIBHON OCHU: OTPHIIATEIIb-
HBIC HAMPSDKEHUS — BICBO OT HYJIS, IOJIOXKHUTECIb-

1 C. A. Baxanos. Kak paboraer paauosiammna (Mac-
coBas paanooubnnoreka), ['ocanepromsnar, 1947.
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Hble — BIPaBO. BenmumHBI aHOZHOTO TOKa — B
MIJUTHAMIIepax — OTJIOKEHBI MO BEPTUKAIBHOI
ocu BBEpX OT Hyns. MMes mepen coboli xapakre-
pucTHKy Jamisl (pur. 1), MoxkHO ObICTpO ompene-
JUTh, YeMy paBEeH aHOAHBIA TOK IpH JIOOOM Ha-
npsbkeHnn Ha cetke. mpu Uc = 0, mampumep,
l, lo = 8,6ma. Ecnmu mHTEpecyloT 3HAYCHUS
3TOTO TOKA NPH APYTUX aHOIHBIX HANPSHKCHUSX,
TO BBIYEPUYMBAIOT HE OJHY XapaKTEPHCTHKY, a He-
CKOJIBKO: JJISl KaKAOTO 3HAYEHHUS aHOJHOTO Ha-
NPSDKEHHS OTICIBHO. XapaKTePUCTHKU JUIsi MCHb-
IIMX aHOJHBIX HANPSDKEHHH OyIyT pacroiaraTbest
npasee, a A OOJIBIIMX — JIEBEe PacCMOTPEHHON
HaMH XapaKTEPUCTUKH, 0003Ha4eHHOW Ha ¢wur. 1
CILTOIIHOW )upHOU nuHUel. [lomydaeTcs cemeit-
CTBO XapaKTEPHCTHK.

Hanpspkenue Ha ceTke [enaeM IOJIOKHUTENb-
HeIM: U, = +3 6. UTo nmpon3onuio ¢ aHOAHBIM TO-
kom? On yBemuuucs 10 12 ua (dur. 2).

S Ay 2

734 6 8 0%,

Added

-2 N

U098 6 -4

our. 2. OTCYET aHOOHOro TOKa, Korga
ceTka MMeeT NOSTOXUTENbHbIN 3apag,.

TTOOKUTENBHO 3apsDKeHHAsE CEeTKA TMPHUTATHBA-
€T DJICKTPOHBI M TEM CaMBIM <ITOITAJIKHBACT UX K
anoxy. UeM GOJIbIIIe TIOIOKHUTEIBHOE HAMTPSKEHHE
Ha CETKE, TeM OoJbIle e€ BO3JICHCTBHE HAa ITOTOK
AIICKTPOHOB, YTO MPUBOJIHUT K YBEINYCHHUIO aHOII-
HOro Toka. Ho HacTymaeT Takoif MOMEHT, TIPH KO-
TOPOM BO3pacTaHHWE TOKA YMEHBINACTCS, XapaKTe-
PHCTHKA TTOMy4YaeT M3rHO (BEpXHMI) M, HAKOHEII,
AHOJHBIM TOK TOYTH COBEPIICHHO MEPECTaeT BO3-
pactath (FOpPHU30OHTAIBHBIA YYaCTOK XapaKTepH-
CTUKH). DTO — HACBIIICHUE. BCE AJICKTPOHbBI, HC-
MyCKaeMble HAKAJICHHBIM KaTOJOM JIaMIIbl, IIOJI-
HOCTBIO OTOMPAIOTCSA OT HEr0 aHOJIOM M CETKOHM.



[Mpr naHHOM aHOJHOM HANpPSHKEHWUH W HaTpsOKe-
HUM HaKajga aHOJHBIA TOK JIaMITBI HE MOXET Cle-
JIaThCs OOJIBIIE TOKA HACKIIECHHUS | 4.

HampsbkeHue Ha ceTke JieiiaeM OTpPHIIATENb-
HBIM, MEPEXOJMM B O0JIACTD JIeBee BEPTHKAILHON
ocH, B «IeByI0 00macTh». Yem OojbIe OTpHIla-
TEJIHHOE HANPSHKCHUE Ha CETKE, YeM JaNbIIe Blie-
BO, TEM MEHBIIEC CTAHOBUTCS AaHOTHBIA TOK.
I[Ipu U. = —46 aHOOHBIN TOK yMEHBIIACTCS 10
I, = 3ma (pur. 3). OOBsCHACTCS 3TO TEM, YTO OT-
pUIIATEITFHO 3apsDKEHHAS CeTKA OTTAIKUBACT BHI-
JIeTaloNxe ¢ KaToJa 3JeKTPOHbI 00paTHO, HE TPO-
myckas ux kK aHoxy. OOparute BHUMaHHE Ha TO,
YTO B HWKHEHW YaCTH XapaKTEPUCTHKH TaKKE IO-
JydaeTcs U3ru0, Kak U B BepxHen. Kak Oyxaer sic-
HO W3 JallbHEWIIero, HAIWYWe H3TUOOB 3HAYH-
TEIBHO yXYJIIaeT padoTy Jammnbl. Yem mpsamMoiu-
HeifHee XapakTepUCTUKA, TeM JyYIlle yCHUITHTEIb-
Has JlamIIa.

our. 3. OTCYET aHOOHOro TOKa,
Koraga cetka umeeT HebonbLLoW
oTpuuaTenbHbIn 3apag,.

CremaeM OoTpHUIIaTEIbHOE HANPSHKCHUE Ha CET-
K€ HACTOJIBKO OOJIBIIMM, YTOOBI CETKAa OTTAJIKHBA-
J1a OT ce0s Bce IEKTPOHBI 0OPAaTHO K KaTOy, CO-
BEpIICHHO HE MpOoMycKas WX K aHomy. [loTok
AJICKTPOHOB OOPBIBACTCS, aHOMHBIM TOK JENacTCs

paBHBIM Hymo. Jlamma <cammpaercs» (pur. 4).

HamnpsokeHnue Ha ceTke, MPH KOTOPOM TPOUCXOHT
«3arupaHne» JIaMIIbl, Ha3bIBACTCS HANPANCEHUEM
sanupanust (0603ua4eHO U, ,an).

Jlnst B3siToif HamMm  XapakTepucTHKU  Ue .,
—96. “Otnmepers” nammy MOKHO yMEHBIIEHHEM
OTPHULATEIILHOTO HANpPSDKEHHUSI Ha CETKE WM Ke
YBEIUYCHHEM aHOIHOTO HAIPSKEHMS.
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dur. 4. Jlamna “3anepTta”.

Y CcTaHOBUB IOCTOSIHHOE HANpPsHKCHHUE Ha aHo-
€, MOXHO MEHSATh AHOIHBIH TOK |, OT Hyis
(Ia = 0) no makcumyma (I, =1,,.) U3MeHeHHEM Ha-
MpshKeHUs Ha ceTke B mpeaenax oT Ue ., 10 Ug e
(pur. 5). Tak Kak ceTKa pacHojOKeHA K KaTOXy
OJIrKe, YeM aHoJ, TO JOCTAaTOYHO JIMIIL HEMHOTO
M3MEHHUTh CETOYHOE HANpsDKEHHE, YTOOBI 3HAYHU-
TEJIbHO U3MEHUTh aHOAHBIN TOK. B Halmem ciydae
JOCTATOYHO M3MCHHMTDH HANpPSHKCHUE HA CETKE BCE-
ro yumib Ha 14,56, 9T00B YMEHBIIUTE aHOIHBIH
TOK OT MakCMMyMa 110 HyJisi. Bo3zaeiicTBue cetou-
HOTO HANpPsDKCHUS Ha ITOTOK 3JCKTPOHOB — HC-
KITIOYHUTENLHO YI00Has BO3MOXXHOCTD YITPABICHUS
BEJIMYMHON 3JICKTPHUECKOTO TOKa, B OCOOCHHO-
CTH, €CIIH Y4€CTh, YTO 3TO BO3ACHCTBUE OCYIIECT-
BJISICTCS TTIOYTH MTHOBEHHO, C OYCHb MaJiol MHEp-
LMCH.

I
L Yeyre—
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our. 5. “Ipeagensl” N3MEHEHNS aHOAHOIO
TOKa B 3aBUCMMOCTU OT HaNpPsKeHUs CETKU
npv 3aaHHOM HanpshKeHuu aHoaa.

+UC’



Bynem HenpephlBHO MEHSTH HampsDKEHUE HA
CeTKe, JieNiasi ero TO MOJOKUTEIBHBIM, TO OTPHIIA-
TenbHbIM. C ATOM 1IeNbI0 MOABEAEM K CETKE Tepe-
MEHHOE HampspkeHue ¢ aMrumuTya0d Up, Hasbl-
BAEMOE HANPANCEHUEM  B030YIHCOCHUS  TAMNbL.
I'paduk sToro HampsukeHus (CHHycona) HaHECEH
Ha BEPTHKAJILHON OcH BpeMeHH i, uayiieil BHU3 OT
HYJs. AHOJHBIA TOK OYAET nynbcuposams — Te-
PHOAMYECKH YBEIHUYMBATHCS M YMEHBINATHCS — C
94acTOTOM, paBHON YacTOTE M3MCHEHHUS HAMpsKe-
HUs BO30yxaeHus. ['paduk myabcanuii aHOTHOTO
TOKa, MMOBTOPSIIOIIKI 110 CBoel popme rpaduk Ha-
MPSOKCHUST BO30YKICHHS, HAHECEH BIONb TOPH-
30HTAJBHOM OCH BpEMEHH t BIIPaBO OT XapaKkTepH-
cruku. Yem Oombire BennunHa Uy TeM B 00JIb-
HIAX Tpenesax M3MEHseTCs aHOIHbIH TOK (cpas-
Hute Ha GUr. 6 Upes 1 101 € U 1 1,402). Touka a
Ha XapaKTepUCTUKE, COOTBETCTBYIOIIAs CPEIHEMY
(HymeBOMY) 3HAYEHHIO HAIPSHKEHHS Ha CETKE M
BEJIMYMHE TOKA TOKOS B aHOJHOMN IEMH, HA3bIBa-
eTCs paboueli MouKol.

3 = N
‘*Jmnmunmmm)»ﬁm‘mmmmmmmIE
dur. 6. MNMynbcupyloLee HaNpsXXeHne Ha ceTke
CO30aET NYNbCUPYIOLLNA aHOOHbIN TOK.

Yto npou3ouaET, eciii B aHOJHYIO LIETh JlaM-
bl (pur. 7) BKIIOUUTH conpoTuBieHue R,? Uepes
Hero OynmeT MpOXOIUTh aHOTHBIN TOK |,, BClemcT-
BHE€ Yero Ha HEM TONYYHTCS MaJCHUE HampshKe-
HUs Ug,, MyJbCHPYIOIIEE C YaCTOTOM HANPSHKCHUS
BO30Y)KICHHS W TIOBTOPSIOIEE BCE H3MEHEHUS
Toka. [lymecupylomiee HampspKeHHE COCTOUT W3
JIBYX COCTAaBJISIOIINX. TIOCTOSHHOTO HAIpPSHKEHUS
Ugr- u mepemMeHHOT0 HampsbkeHust Ug. ¢ aMIummTy-
1m0 Up,. [Ipu mpaBmiibHO BRIOpAaHHOW BETHIMHE
R, amMmmmiTyna mepeMeHHOH COCTaBIISIONMICH aHOI-
HOTO HanpsbkeHus U, B yCUIINTENSX HApsSKCHUS
okasbiBaeTcsi Oomnbiie Upe, T. €. OCyLIeCTBIAETCS
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YCHIICHHE TEPEMEHHOI0o HampspkeHus. OTHolie-
uue U, u U, Ha3bIBaeTCS kooghguyuenmom ycu-
JIeHUSI CXeMbl.

w? UR:: URfv
=+
t t t

dur. 7. Cxema ycuneHwms.

Ecau ycunenue, naBaemMoe OgHOU Jammoin, He-
JIOCTaTOYHO, TO YCHUJIEHHOE MEpBOM JIaMmoil Ha-
NpsKEHUE MOAAI0T KO BTOPOiA jJaMIie, a OT BTOPOH
— K TpeThell U T. J. Tak oCyIIecTBIsAETCs yCcuie-
Hue cryneHsmu. Ha ¢ur. 8 mpuBeneHsl CHIBHO
YIPOIIEHHBIE CXEMbI TPEXJIAMIIOBBIX YCUIIUTENCH!
BBEpXY — CXeMa YCHIIUTEIS Ha COMPOTUBIICHUSAX, a
BHHU3Y — Ha TpaHC(opMaTopax.

Ycunumernb Ha connpomugneHusix

c ()

¢ Bbixod
Bxod
S ' S RHaep
c—se |Ry] R Ra| Re "
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Bxod Hé Bbixod
P = ad
9+AHO0
o+}-Haxan

Ycunumens Ha mpaHcghopmamopax

dur. 8. YnpoLEHHbIE CXEMbI
TPEXNaMnoBbIX YCUNUTENENn.

Ha ¢ur. 9 nmokaszana takas ke XapakTepHUCTHKa
JIaMIibl, Kak U Ha ¢ur. 6, TonbpKko 06e3 BepXHero u
HIDKHETO TUIaBHBIX HM3THOOB. DTO — HICAIU3HPO-
BaHHAas xapakTepucTuka. CpaBHUTE MEXTy co00
¢ur. 6 u pur. 9 u BB yBUANTE, K YEMY NIPUBOIUT
HaJIM4Me M3rMOOB Ha pealbHOM XapaKTEPUCTHUKE.
OHu BBI3BIBAIOT B AHOAHOW LEMHM HCKAKEHHS



(hopMBI KPpHBOW yCHIIEHHBIX KOJICOAHUM, a 3TH HUC-
KaKeHUS HEeAOIMyCTUMBI, B OCOOCHHOCTH, KOT/a
oHH Oousbmue. ['POMKOTOBOPUTEIN, IPHUCOCIH-
HEHHBI K YCHIIUTEIO, paboTaroIeMy C UCKaxe-
HUSMH, BOCIPOW3BOAWUT XPHUIUIbIE 3BYKH, pedb
CTaHOBUTCSl HEpa30OPUMBOM, NEHHE — HEECTeCT-
BEHHBIM U T. 1. Takue UCKaxeHUs, 00yCIOBICH-
HbIE KPUBOJMHEHHOCTHIO WM, KaK TPUHATO TOBO-
pUTh, HEJIMHEWHOCTBIO JIAMIIOBOM XapaKTEPUCTHU-
KM, Ha3bIBAIOTCA HenuHelinviMu. VIX COBEPILICHHO
He OyJIeT, eclii XapaKTepUCTHKA CTPOTO JIMHEHHA!
31ech rpaduK KojaeOaHWi aHOAHOTO TOKAa B TOY-
HOCTH TOBTOpsieT rpaduk KoJieOaHWU HampsKe-
HUS Ha CETKe.

Ia
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dur. 9. XapaktepucTtika namnsbl,
paboTatoen 6e3 nckaxeHun.

XapakTepuCTUKU OOJBIIUHCTBA YCHUIHTEITh-
HBIX JIaMII B CBOEH cpeAHei 4acTH MpsIMOJIMHEH-
Hbl. HampammBaercss BBIBOX. HCIIOJNIB30BAaTh HE
BCIO XapaKTEepHUCTUKY JIAMITBl BMECTE C M3THOaMH,
a TOJBKO €€ MPSIMOJIMHEWHBIH CpeAHMH Y4acTOK
(¢umr. 10).D10 N36aBUT yCHICHNE OT HETHHEHHBIX
HCKaKkeHUA. UTOOBI ATO OCYIIECTBUTH, HAIPsIKE-
HUE HA CETKE HE JIOJDKHO TPEBHIIIATh B CTOPOHY
oTpHUIaTeIbHBIX 3HaYeHU —Uc; @ B CTOPOHY TIO-
JIOKUTENBHBIX 3HaueHud +U.,. Benmmumna amon-
HOTO TOKa ITPH 3TOM OyZIEeT MEHATHCS B CY)KEHHBIX
npenenax: He oT ;=010 |, = 1, (pur. 5), a or
lax 10 12 (bur. 10). B stux mpepenax igaMmoBast
XapaKTepUCTUKAa TIOYTH COBEPIICHHO MPSIMOIH-
HelHa, UCKaXCHHI TTOYTH HE TOIYYHTCS, HO 3aTO
nmamna OyJIeT HCIOJIb30BaHa HE J0 MPEACIIOB CBO-
HUX BO3MOXKHOCTEH, €€ KO3((PHUIMEHT MOJIE3HOrO
nevcteus (K. M. JI.) OKaXeTCs HU3KUM. B Tex ciy-
Yasgx, KOrja HEOOXOAMMO TOJIYYHTh HEHUCKAXKCH-
HO€ yCHJICHHE, C 3TUM OOCTOSITEIIbCTBOM IPHXO-
TUTCSI MUPHUTHCS.

K coxanenuto, HEMWHEHHBIMH HCKAXKCHUSIMHU
JIeJI0 He OTpaHWYMBaeTCsA. B MOMEHTHI, KOTja CeT-
Ka 3apspkeHa IMOJIOKUTENIBHO, OHA MPHUTSTUBAET K
ce0e PIEKTPOHBI, OTHIUMAas HEKOTOPOE MUX KOJU4Ye-
CTBO OT OOIIEro MOTOKA, HAMTPABIEHHOTO K aHOY.
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Brnarogapst 5TOMy B LIeITH CETKH BO3HUKAET CETOY-
HBI TOK. DTOT TOK, MPOXOJIS Yepe3 BHYTpPEHHEE
COINIPOTHBJICHWE TOrO HMCTOYHHKA TEPEMEHHOTO
HanpsDKEeHUs, KOTOpoe NoAaéTcsl Ha CETKY, co3a-
€T Ha ITOM COINpPOTHBICHWU TAaJIEHUE HaIpshKe-
HUSL.

BcenenctBue 3TOro HampshkKeHHE Ha 3a)XKHUMax
WCTOYHHKA, a 3HAYWT, U Ha CETKE JIAaMIIbl YMEHb-
maertcsa. Takoe yMeHbIIIeHHEe TOIyJYaeTcs TeM 00-
Jiee Pe3KO BBIPAKEHHBIM, YeM OOJIbIIE TOJIOKH-
TEJIbHOE HANPSHKEHHE Ha ceTKe. B pe3ynbTare npu
MOJIOKUTENBHBIX HMITyJIbCaX CETOYHOTO Harps-
JKEHUSI MMITYJIbCHI aHOJHOTO TOKa OYIyT yMEHB-
IICHHBIMH, T. €. OMATh TOSBISIOTCS UCKKCHHS
dhopmel aHOTHOTO TOKA. M30aBUTHCS OT ATHX HC-
KaKEeHUIl MOXKHO: B TIPOIIECCE YCHJICHUS HaAmps-
KCHHE Ha CETKEe HUKOIJa HE IOJDKHO OBIThH MOJIO-
KUTEIFHBIM W JaXe JIydlle, €CIH OHO BOOOIIe
HEMHOTO He jpoxoaut fo Hyns (¢pur. 11).Ero Hamo
BCEI/Ia IMOJICPKUBATh OTPHUIIATCIHHBIM, U TOT/A
CETOYHOI'0 TOKa COBEPLICHHO He OyneT. JTo Tpe-
OoBaHme BeAET K emé OONbIIEMY COKpPAIICHUIO
JUIMHBI UCTIONB3yeMOM YacTH XapaKTCPUCTUKH:
NpaBee JTMHUU Bl — TOKH CETKH, JIeBee JTUHUN AD
— HeNWHeHHbIe uckaxenns. OcTaeTcs TOJNBKO He-
OO0JIBIION Y9aCTOK XapaKTEPUCTHKH, MPH HCIIONb-
30BaHUU KOTOPOTO MOKHO IMOJTHOCTBIO M30aBUTH-
Csl OT UCKKCHHUHU B JIaMIIC; K. II. JI. TIPHU STOM CTa-
HOBUTCS €lI€ MEHBILIE.

JIa
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®ur. 10. Kak ycTpaHUTb NCKaXKeHUs
npv ycuneHuw.

Ho kak ucmnonp3oBaTh 3TOT y4acTok? Ecimu k
CEeTKe IMO/BECTH JINIIb HATPSHKEHHE BO30YXKICHUS
¢ aMmuTynoi Upy, Kak Ha ¢ur. 7u 9, To HeusOe-
JKEH 3aX0j] B IpaByl0 00JIacTh, B 00JIaCTh CETOY-
HbIX TOKOB. [IogBenéM cHavana K CETKE NOCTOSH-
HOE OoTpHIaTebHOE HanpsbkeHue Ugy Takol BeH-
YiHBI, YTOOBI pabouasi TOYKa CMECTHUJIAach BJIEBO
[0 XapaKTEepPHCTHKE M OKa3zajach Kak pa3 mocpe-
nuHe ydactka MH (dur. 12). 3atem nomaaum k
CeTKE HamNpsDKeHHE BO30YXKIEHHS C aMIUTUTYAOU
Urre.
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®ur. 11. Kak ycTpaHUTb UCKaXKeHUS,
BHOCWMbIE HanMynem CeTO4HOro Toka.

3axo] B mpaBylo o0nacTb OyneT ycTpaHéH, ec-
mn BenmanHa Up. He mpeBbicuT Ug, T. €. ecin
Umne<Ugo. PaboTas ipu Takux yCaoBHSX, JTaMIla HE
OyZeT BHOCUTh MCKOKEHHUI. DTOT pekuM pabOThHI
JIAMTIBI TIOJTYYWIT Ha3BaHUE pedicuma Kiacca A wumm
Kopode pexkuma A. bartapes, HanpspKeHHE KOTO-
pOii CMEIaeT 1Mo XapaKTEePUCTHKE PabOUyI0 TOUKY
a, Ha3BIBaETCH Oamapeell cmeweHus, a €€ Hanps-
xenue Uey — Hanpsioicenuem cmewenust.

Ia Iy
H5 15

dur. 12. Pabota namnel B pexume knacca A.

Cpenn [pyrux peXHMOB HH3KOYaCTOTHOTO
YCHJICHUS PKUM A — caMblii HEOKOHOMHYHBIN: Y
HET0 TOJBKO B OTACJBHBIX CIydasix K. I. 1. JOCTHU-

108

raet 30—35% Boobmie OpBaeT 15-20%.Ho stor
PEXUM — CaMblid «UUCTBIN», PEKUM C HAUMEHBb-
IIUMHA UCKXKEHUSIMU. ETO MPUMEHSIOT TOBOJBHO
4acTo, MPUIEM TJIABHBEIM 00pa30M B MaJIOMOIIIHBIX
YCHIUTENbHBIX cTyneHsx (mo 5-10em), B xoTo-
PBIX K. . . HE UMEET 0CO00 BaKHOTO 3HAYEHHUS.
Y yCHWIMTENBHBIX JaMIl C KPyTO OOpBIBAIOIICHCS
XapaKTEPUCTUKOW HIDKHUN W3THO0 CPaBHHUTEIHHO
kopoTkuii. IIpeHeOperas BHECCHHEM HE3HAYH-
TEIHHBIX HETMHEHHBIX UCKAKEHUH, HE O0OHAPYKH-
BacMbIX TPU MPOCIYIIMBAHUUA 3BYKOBOW IIPO-
TpaMMBbl, MOXHO JIOTYCTHTH 00Jiee SKOHOMHYHOE
WCTIOJIb30BAHKE JIAMITBI M BKIFOYUTHh HIDKHUN W3-
ru0 B paboumii ydyactok MH XapaKTepUCTUKU
(dumr. 13). Takoit pekuM JaMIIBI €€ COXPaHSIET
3a co0oif Ha3BaHue pexxuMa A.

Paboqan
moysa

dur. 13. PaboTa namnbl B pexume
knacca A ¢ UCnonb3oBaHUEM
HWKHEro 3arnba xapakTepuCTUKN.

B y4eOHMKax BCTpedaeTcs Takoe OlpesiesieHue
yCUJICHHUS pexuMa A: 3TO — PEKUM, IPH KOTOPOM
nammna paboTtaer 0e3 OTCeuKH aHOJHOro Toka. Ha
¢ur. 14 mokazaHo, 4TO TaKOE omceuKkd. AMIUIATY-
na HanpspkeHus: Bo30yxaeHns: Upye HACTONBKO Be-
JMKa, YTO B TeUEHHE HEKOTOPOH YacTh mepuona
W3MEHEHHS 3TOTO HATPSDKEHUS JIaMIla COBEpPIICH-
HO “3ammpaercs’, TOK depe3 JIaMITy IpeKpaliaet-
csi. HmxHue yactu cuHycouasl MyJbcaluii aHoMI-
HOT'O TOKa HE BOCIIPOU3BOJIATCS M KakK ObI OTCEKa-
I0TCA — OTCIO[]a U Ha3BaHHMe “oTceuka’. OTceuka
MOXET OBITh HE TOJNBKO CHH3Y, HO U CBEpXY
(“BepxHsist oTceuka”, cm. ¢wur. 21), xorna Hau-
OoJplllee 3HAYEHUE aHOJHOTO TOKA JOJDKHO OBLIO
OBl IPEBBICUTH TOK HACKHILICHUS JIAMITHI.

Urtak, pexxum A — pexxuM ycuieHus 0e3 orced-
Ki. PyKOBOJCTBYSCh STHM ONpEICICHUEM, MBI
MOJKEM OTHECTH K 3TOMY PEXHMY TPOIIECCHI, Tpa-
¢uuecku npeacrtaBicHHble Ha Gur. 6 @pu Upg),
¢ur. 9 (roxe mpu Upc), dur. 11 u 13. Ho ecnu



CUHUTATh, YTO PEKUM A — pexkuM 0e3 MCKaKCHHUH,
TO TaKOMY YCJIOBHIO YJIOBICTBOPSET B TIOJHOW

Mepe JWIIb MpoIecC, NPENCTAaBICHHBIM Ha
¢ur. 12.
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@ur. 14. Jlamna paboTaeT ¢ OTCEYKOMN.

[IInpokoe pacrpocTpaHEHHE TOMYUIHIA JIBYX-
TaKTHAs CXeMa YCHWJIMTENs, paboTaromero B pe-
xume A. B oTol cxeme HcIonbp30BaHa HE OHA, a
JIB€ OJWHAKOBbIE JaMmmbl. Hampspkenue Bo30yx-
JEHUs oAaéTesl TaK, YTO KOTJla OJHA CeTKa 3aps-
’KaeTcs MOJOKUTENBHO, APyTas 3apshKaeTcss OTpH-
naTenbHo. bmaromapst 3ToMy Bo3pacTaHUE aHOA-
HOTO TOKa OJHOMW JIaMITbl CONPOBOXKIAETCS OJHO-
BPEMECHHBIM yYMCHBIICHHEM TOKa JIPYrod JaMIbl.
3TO ropasmo jerde MpencTaBUTh, €CIU OIHY Xa-
PaKTEpUCTUKY PACHOJIOKUTH B TIEPEBEPHYTOM BH-
e IO IPYTOM: cpa3y CTAHOBHUTCS MOHATHBIM, KaK
Harnpsokenue U (“packayka”) neiicTByeT Ha TOKH
B snammnax (¢ur. 15). B pesynbrare nepeMeHHbIC
HAIpsDKSHUS], BO3HUKAIOIINE Ha JIBYX ITOJOBUHKAX
MIepBUYHOM OOMOTKH TpaHchopMmaTopa, CKIambI-
BAIOTCSl U Ha BCE OOMOTKE MOJy4aeTcsl pe3ylib-
THpYIOIIee MePEMEHHOE HAIpsHKEHUE YIBOCHHOMN
Ben4HUHEL, T. €. Ung = UnartUmaz.
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®ur. 15. Kak paboTaeT gByxTakTHasi cxema.

JIByxTakTHast cxema paboraeT ©Ooyiee 3KOHO-
MUYHO M C MEHBIIMMH HEJIMHEHHBIMH HCKa)e-
HUSMH, YeM OJHOTaKTHas. Yaie Bcero sta cxema
NPUMEHSIETCSI B OKOHCUYHBIX (BBIXOIHBIX) CTyIIe-
HSIX ycunuTeneil cpeqHel 1 00IbIIoNH MOIIIHOCTH.

PaccMoTpuM Takoil ciydaid: Ha CETKY JiaMIIbl
rogado Hampspkerue cMerieHust Uy = Ue 54, Tem
caMbIM pabodasi TOYKa CMELIeHa HA CaMblil HH3
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xapakTtepuctuku. Jlamna “3anepra”’, e€ aHOAHBIN
TOK B MOMEHT IOKOSI paBeH Hyiio. Ecim B Takux
YCIOBHUSIX K JIaMII€ TMOIBECTH HAIPSHKEHHE BO3-
OyaeHus ¢ aMIIUTYI0H Uy, TO B aHOTHOW TIeTTH
MOSABATCSl UMITYJILCBI TOKa B (OpMe “TIOJOBHHOK
MepUOIOB” ¢ MaKCHUMATLHBIM 3HAYCHUEM |, 140c-
WNHuaue roBops, KpuBas YCHIMBAEMBIX KOJIeOaHUI
WCKa3UTCA 0 HEY3HaBAEMOCTH. CPEXKeTcsl BCs e€



HWKHs moioBruHa (¢pur. 16). Takoit pexxum mo-
JKET TIOKAa3aThCsl COBEPINCHHO HEMPUTOIHBIM IS
la

dur. 16. Pabota namnel, korga padoyas
TOYKa COBMHYTA B HAYano XapakTepuUCTUKN.

Paboyas
mouka
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HHU3KOYAaCTOTHOTO YCHJICHHSI — CIIMIIKOM YK€ Be-
JMKH HcKakeHns. Ho momokaem aenarth 3TOT BBI-
BOJI O HETIPUT'OJJHOCTH.

Cnopsimum y xapaktepuctuku (dur. 16) Humk-
HHUI M3THO, IPEBPATUM PEABbHYIO XapaKTEepPUCTH-
Ky B HJICATM3UPOBAHHYIO, COBEPIICHHO MPSIMOIIH-
Heiinylo (¢ur. 17). HenuneiiHble HCKaKCHUS
BCJIC/ICTBHE HAJIWYMS HIKHETO M3rnda mpomamyT,
HO OCTaHETCS Cpe3 IOJIOBHHBI KPUBOW YCHIIMBae-
MBbIX Konebanuii. Ecnu Ob1 yaangock 3TOT HegocTa-
TOK YCTPaHWUTh WJIM KOMIICHCHPOBATh, TaKOil pe-
XKHUM MOXXHO ObIJIO OBl MCIOJIB30BaTh AJISI HU3KO-
gacToTHOrO ycuijeHus. OH BBITOJEH: B MOMEHTHI
nays, Korja HampsbKeHHe BO30YXKIEeHUS He MoAa-
&rcs, amIia 3anepTa u He MoTpedisieT TOK OT HC-
TOYHHKA aHOJHOro HampspkeHus. Ho kxak ycrtpa-
HHUTh WJIM KOMIICHCHPOBATH CPE3aHUE ITOJOBUHEI
KpHUBO#?

Iak
15¢

13t
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our. 17. PaboTa namnbl ¢ NOMHOM OTCEYKON.

Bo3pmem He opHy nammy, a ZIBe, M 3aCTaBUM
WX paboTaTh TOMEPEMEHHO: OAHY — OT OJHOTO
MOJTyTIepHOja HANIPSDKEHUST BO30OYXKACHHUS, a Py-
T'YI0 — OT IPYToro, Cieayromero 3a nepssiM. Kor-
Ja OJHA Jamma OyIeT «OTHUPAThCA», Apyras B
ATOT MOMEHT HAYHET <GalUpPaThCSI», U HA00OPOT.
Kaxnas mamma B oTAensHOCTH OyAeT BOCIPOM3-
BOJWTH CBOIO TOJIOBHHY KPHBOW, @ COBMECTHBIM
WX JIeHCTBUEM Oy/IeT BOCIIPOU3BEICHA MOTHOCTHIO
Bcsl KpuBasi. Mckaxxenue yctpanutcs. Ho xak ais
3TOTO COCTUHHUTH JIAMITBI?
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Koneuno, mo AByXTakTHOW cxeme, wu300pa-
xEHHOM Ha ¢ur. 15. ToabpKko Ha CeTKy KaxIou U3
JlaMI B 3TOM cxeme NMPUAETCS MOoJaTh HANPsHKEHUE
cmerenust Uy = Ug ;o0 [Toka HampspkeHue Bo30y-
XKIEHUs He oAaéTcsi, 00e JTaMITbl «3amnepThi» U UX
aHOAHBIC TOKHM paBHBI Hymo. Ho BOT momaHo Ha-
npsDKEHHE BO30YXIEHHS W JIaMIbl HOOYEPETHO
HAYMHAIOT  «OTIHPATBCA» M <3BalupaTbhes»
(¢our. 18),paborast UMITyIbCAMH, TOTYKAMH.

Ecnm  XapakTepuCTHKM JIaMI  COBEPLICHHO
HPSMOJIMHENHBI, TAMIBI B TOYHOCTH OAWHAKOBHI U



OTCEYKH y Ka)/I0H M3 HUX BHIOpPAHBI MPABHIBHO,
TO UCKaXEHUM HE MOJydaeTrcsi COBeplIeHHO. Ta-
KOW peXHUM YCHJICHHUS, IPUMEHSICMBIN TOJIBKO IS
JIBYXTaKTHBIX CXEM, TIOIYYHJI Ha3BaHHE WJICallb-
HOTO pedicuma B.

Ho B peansHOM pexume B, ¢ peanpHBIMEH Xa-
paKTEepPUCTUKAMHU, HEU30C)KHBI HEIWHCHHBIC WC-
KaXKeHHs m3-3a (HWOKHEro m3rmba. DTO M 3acTaB-
JeT BO MHOTHX CITy4dasiX OTKa3bIBaThCSA OT WC-

T T T

MOJTh30BaHUs pexuMma B, BooOme Hambomee IKo-
HOMHYHOTO M3 BCEX PEXKUMOB HHU3KOYACTOTHOTO
ycuneHus. Kakol ke peuM HH3KOYACTOTHOTO
YCHIICHUS MOXKET OBITh PEKOMEHIOBaH?

PexxuMm A, Kak MBI Teriepb 3HaeM, MaJIO SKOHO-
MHUYEH, U €ro NMPUMEHEHUE B MOIIHBIX YCHIIUTE-
JIIX HE Bcerja ornpapabiBaetcs. OH XOpOIT TOJIBKO
JUIsT MaJIOMOITHBIX cTyreHeil. Ciay4an HCroib30-
BaHUs peskuMa B Taxoke orpaHUYeHBI.
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dur. 18. PaboTa OBYXTaKTHOM CXeMbl B pexurMe krnacca B.

Ho ecth pexxum, 3aHMMAIOMIUA MTPOMEXKYTOYU-
HOE TOJNIOKECHHE Mexay pexumamu A u B, —at0
peoarcum AB. OmHaKo, TIPekIe YeM 03HAKOMHUTHCS
C HUM, YKaK€M Ha TPUHATOE MOAPA3JEIICHUE CY-
MIECTBYIONINX PEKUMOB ycwieHus. Eciu B mpo-
I[eCCe YCWICHUS IMOJIy4aeTcs 3aX0/ B 001acTh ce-
TOYHBIX TOKOB, B TIPaByI0 00JIacTh, TO K 0003HA-
YCHHIO PEeKUMa MPHUOABIACTCS UHIEKC 2, CITH JKe
paboTa pou3BOIUTCS 0€3 TOKOB CETKH — WHJCKC
1. Tak pasnmyator pexxumsl By u B, (¢pur. 19),
pexumbl AB; 1 AB,. O6o3nauenus A; u A, Tod-
TH HE BCTPEUAIOTCS. PSKUM A — PEKUM COBep-
IeHHO 0e3 MCKaKeHWH, a 3Ha4uT, U 0e3 TOKOB
cetku. [Ipocto — pexxknm A.

Tenepr o3HakoMumcs ¢ pexxumoMm AB. B stom
pexuMe, Kak u B pexuMe B, mammbl paboTaroT ¢
OTCEYKOW aHOMHOTO TOKa, HO pabodas TOYka Ha
XapaKTEepPUCTUKE HAXOAWTCS MPaBee W BEIIIE, YeM
B pexxnMe B. B MOMEHTHI may3 TOKHM 4Yepe3 JIaMIIbl
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HE MPEKpaIarTcs, XOTs. OHU U HeBeNUKU (la H
la2). [Tonoxenune padoueit Touku PT (pur. 20) om-
penensieTcsl TakKUM YCJIOBUEM: Pe3yIbTHPYIOIIAs
xapaktepuctuka AHBI’ namm, paboTalomux B
JBYXTAKTHON cxeMe (i OJHOTAKTHBIX CXEM pe-
*uM AB B0oOOIIIE HEMPHUTO/ICH), HOJIXKHA OBITH KaK
MOXHO TIpSMOJIHEHHee. B To e Bpems TOKH |y
U |z jKenaTtenbHO UMETh MANbIMH, MOCKOJBKY HX
BEIMYMHA B 3HAYMTEIHHON CTEHICHH OIpEaeisacT
K. II. JI. DTUM YCIIOBHSIM YJOBJIETBOPSIET MOJIOXKE-
Hue paboueit Touku PT, ykazanHoe Ha ¢ur. 20.
Pexxum AB, Oomnee SKOHOMUYHBIM, YeM PEXHUM
AB, (k. . 1. B pesxume AB, mocturaer 65%, To-
raa kak B pexxume AB, nmums 50%); o npumeHs-
ercsi B CTYNEHsX OoybInol MomHocTH (Oonee
1006m). B crynensx cpenHeir MomHocTH (10
1006m) pexoMmeHmyeTCA MPUMEHATH pexuM ABj.
Uckaxenns B pexxnme AB, 3ameTrHo Oosbiiue,
4yeM B pesxxume AB;.



unEd 09

~-
Ny 2 0 2-%9

Paboyas

MOYKa

el

o-ci-t

"U;- "727‘ z

I 1
1Umct=Ume2
I i |

AHANNNNNNNRRN S

Z8r6-4-2 0 2 4+U 5l

| -
| Uco - UCJarl 71
p————

AN

-

@ur. 20. PaboTa ABYyXTaKTHOM CXeMbl B pexume knacca AB.

Hakownerr, u3BecteH emg OfMH PEXUM YCHIIE-
Hus — pescum C. OH XapakTepeH TeM, 9To pabo-
Yas TOYKa B 3TOM PEKUME yCTaHABIMBACTCS Ha
OCH CETOYHBIX HAIPSDKEHUH JIeBee TOYKHU ‘“3arm-
panus’ nammbl. Ha ceTky mammbsl momaéres oTpH-
narenapbHOe HampspkeHue cMmemenus U o>U. ... B

112

MOMEHTEHI Tay3 jamia “3amepra”’, ¥ OHa “OTmHpa-
eTCs” TOJBKO JJIS TOTO, YTOOBI MPOMYCTUTEH KpaT-
KOBPEMCHHBII HMMITYJILC TOKa, IUISIIUNACS MCHEe
mosioBuHBI nepuoga. O0baHO Uy M0 aObComroT-
HOMy 3HadeHHio Ooibmie Ug, BCICACTBHE YETO
OCYIIECTBIISIETCS. 3aX0Jl B 00JaCTh CETOYHBIX TO-



KOB M JIa)K€ MMEET MECTO BEpXHss oTceuka (Kak
mokazano Ha ¢ur. 21 mit Uye). Wckakenns B
pexxume C HACTOMBKO BEITHKH, YTO 3TOT PEKHUM
HETPUTOJICH [T HU3KOYaCTOTHOTO ycuieHus. Ho
OH HamboJiee YKOHOMHYEH M3 BCEX PEKUMOB BO-
obme (k. m. a. goxoxuT mo 75—80 %)u mosromy
MPUMEHSIETCS JJIs1 YCHJICHHSI BBICOKOYACTOTHBIX,
KOJIeOaHW B paaMOIEepPeNaronX YCTPOUCTBAX,
rJic HeNMMHEHHbIE HMCKaXEHUS HE HMEIOT TaKOro
3HAYCHUS, KaK B TEXHUKE HHU3KOYACTOTHOTO YCH-
JICHHS.
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®ur. 21. Pabota namnel B pexume knacca C.

JIutepatypa
Knueu

@. JI. JleBuH30H-ANEKCaHIPOB, C. JI. JlaBb1 0B,
U. I1. XKepebuos, Pagnorexnnka (yueOHHK cepikaHTa-
ces3ucra), Boenusnar, 1949.

C. Kun, A3byka pamuorexuuku (MaccoBas paano-
oubnunoreka). loconepronsmar, 1949.

WN. II. XXepebuoB, PannorexHuka,
1953.

VueOHo-Harusaaele mocobus (MaccoBas paiuo-
oubnaunoreka), loconepronsmar, 1949.

OnucaHbl IKCHOHATHI /- Bcecor3Ho# paauoBkI-
CTaBKHU: JICMOHCTPAI[OHHBIC CXEMBI C 3JICKTPOHHBIMU
JIAaMITaMU KOHCTPYKTOPCKOW rpynibl JIeHHHrpaackoro
paauokiiyba W JIEMOHCTpPAIMOHHBIC MOCOOWsS MO pa-
nmuonamiam A. I'. BopoOneBa.

VYuebHo-Harmsiable  mocobust (MaccoBast pajuo-
oubnaunoreka), l'oconepronsmar, 1950.

Onmcanbl dKCHOHATHI 8- BCecor3HO# paauoBhI-
CTaBKH.

A. X. SIko6coH, Pagnonamna, Ceaseusnar, 1951.

CBs3pM31aT,

Cmamovu

C. D. Xaiikun, Kak ycrpoena u pabotaer pamuo-
nammna, «Pangno», 1951 Ne 4.

E. JleButuH, JIByxdnekTtpoaHble jamiibl, «Panno»,
1953, Ne 7.

E. JleButuH, TpéxanexkTponausie iamimbl, «Pamuo»,
1953,Ne 8.

E. JleButuH, MHOro2€eKTpOAHbIE JaMIbl, «Paano»,
1953,N\e 9.
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I'JTABA BOCBMAS
NCTOYHUKU ITMTAHMA

X

1
["apBaHUYECKUE DJIEMEHTHI

lanpBaHWYeCKHE 3JEMEHTHI  BBIPa0ATHIBAIOT
ANEKTPUIECKYIO PHEPTHIO 32 CUET MPOUCXOISIIUX
B HUX XMMUYECKUX peakuuil. Kaxxapiii raapBaHu-
YECKUI DIIEMEHT COCTOUT U3 JIBYX MPOBOHUKOB —
91eKmMpPo008, IOTPYKEHHBIX B 94€KMPOIUN, BCTY-
MaoMUNA B XUMHYECKYIO PEaKIMI0O C OJHHM U3
a5IeKTpoioB. [Ipu MOTpeOICHNH OT dIIEMEHTa TOKa
3TOT 3MEKTPO/ (0OBIYHO IIMHKOBBIN) PacTBOPSCTCS
B DIICKTPOIUTE.

ITo xapakTepy BJIEKTPOJIUTA 3IEMEHTHI pa3je-
JISIOTCS. HAa TPU TPYMIBL. C JKUAJIKUAM DJICKTPOIIH-
TOM, C 3arymEHHBIM JKEIeo0pa3HBIM 3JIEKTPO-
JUTOM (TaK Ha3bIBAEMBIE «CYXHME» DIIEMEHTHI) M
BOJIOHAJIMBHEIC. [IepBhIX JIBa THIA BBITYCKAIOTCS
TOTOBBIMHU K HEMEIJICHHOMY JICHCTBHIO, SJIEMEHTHI
TPETHETO THUIA JOJDKHBI OBITH TIepen yrmoTpeodiie-
HUEM 3aJTUTHI BOJIOHM, TaK KaK OHH COJIEPXKAT JJICK-
TPOJUT B CyXOM BHUjC. BONBIIMHCTBO BHIMyCKae-
MBIX 3JICMEHTOB IMPUHAUICKUT K KATETOPUU CY-
xux (dur. 1).

[Ipu paboTe 37MeMEHTa B €r0 3JICKTPOJIUTE BBI-
JISNISFOTCS Ta3bl, KOTOPhIC TOKPBHIBAIOT TOJIOMKH-
TENBHBIA 3JIEKTPOJ] HEMPOBOJSAIIAM CJIOEM, TIpe-
IIATCTBYIONM paboTe dJIeMEHTa. JTO SBICHHE
Ha3bIBaeTCs nonApusayueti. J{ns ycTpaHeHUs sB-
JICHHsI TIOJIAPH3AalM BO MHOTHE JJIEMEHTHI BBO-
JSITCS IETIOJSIPU3aTOPhl — BEIIECTBA, TOTJIONIA0-
M€ BBIIEISIOIIUECS Ta3bl, HAPUMED BYOKHUCH
MapraHiia, OKUCh MeJu U Jp. B aieMeHTax ¢ BO3-
ayrrHoi nenonspusanueit (BI) nemomspuzatopom
SIBIIICTCS. KUCJIOPOJ, BO3/yXa, JUI MIPUTOKA KOTO-
pOTO B DIIEMEHTE UMCIOTCSI CIICIUAIBHBIC «IbIXa-
TEJBHBIC» OTBEPCTHS.

1
Ilo Pa3HbIM UCTOYHHUKAM.

XX
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Pabora ragpBaHMYECKOTO 3JIEMEHTA TCOPETUICCKHU
MpeKpamacTcd 1no MU3pacxoJA0BaHUM BCCro JBJICKTPOAA,
PaCTBOPAOLICTOCA B JJICKTPOJIUTE. Ho MPaKTUYCCKU
QJIEMCHTbBI TIEPECTANOT pa60TaTL HCECKOJIbKO paHbIIC,
00BIYHO M3-3a BBICHIXAHHUS HIIN HUCTOLICHUSA DJICKTPOJIN-
Ta U AenojigprusaTopa.

Cnol
CMOJIKU

MeOodHbIl

AT ITHine
e &%i&\% :\\&\\\\\\\\\\ KapmoHHas
fnannan LV 1 ]| obonouxa
mpybka NKapmoHHas
LuHk =] KpbllwKa
Bnekmponum-
l_YeornbHas
Henonspusa- narnoyka
UUOHHas = |
macca

@ur. 1. Paspes cyxoro anemeHTa.

['anmpBaHMYECKHE 3IEMEHTHl XapaKTEePHU3YIOTCS
SIEKTPOJBIKYILIECH CHUION U DIEKTPUUYECKON EM-
KOCTBIO.

Dnexkmpoodsudcywasn cuna (3. 1. C.) snemenma
€CTh Pa3HOCTh MOTEHIIMAJIOB, U3MEPEHHASI MEXIY
€ro 2JIEKTPOIaMH IIPU Pa30MKHYTON BHEIIHEH Iie-
mu. Vcrmonp30BaTh MONHOCTBIO 3. [I. C. DJIEMEHTa
HeJb3s, TaK KaK KaKJIbIi 3JIeMEHT 00JalaeT OTHO-
CUTEJBHO OONBILNM GHYMPEHHUM CONPOMUBTLEHU-
em. Ilpu pabote armeMeHTa, T. €. KorJa OH JaéT TOK
I, ero 5. 1. c. pacnpenenseTcs MeXay BHEUTHUM
Harpy304YHBIM COTPOTHBICHHEM R M BHYTPEHHUM
I' TIPOTIOPIIMOHAIEHO UX BEIMYHHAM:

E =ler+lR.

Benmuunna ler mpeacraBnser majeHue Hamps-
JKEHUs BHYTPH dJIEMEHTa, a BennunHa |*R — masme-
HUE HANPSOKCHUS Ha CONMPOTHBICHUH HArPY3KH.



Bemnuuna |*R HaswBaetcs pabouum nanpsoicenu-
eM JjleMeHma WIH TIPOCTO HAanpsadceHuem 3jie-
Mmenma. VI3 cCka3aHHOTO CIIEAYET, YTO HAIPSHKCHUE
3JIEMEHTa MEHBIIIE €T0 3. . C. U HE SBISICTCS Be-
JTUYAHON MOCTOSAHHONW. OHO 3aBHICHUT OT BETTMUHHBI
MOTPEOIAEMOTO OT DJIEMEHTa TOKA. 4eM OOJIbIe
MOTPeOIIAEeMBIN OT JIEMEHTA TOK, TeM OOJIBIIE Ta-
JIEHHE HANpsHKEHWs BHYTPH OJJIEMEHTAa U TeM
MEHBIIIE ero pabouee HaIPsKEHUE.

BHyTpeHHEee COpOTUBIICHUE TaKXkKe HE OCTAET-
Csl TIOCTOSTHHBIM; OHO BO3PacTaeT C yBEIUYCHUEM
MoTpebIIIeMOro OT dIEMEHTa TOKa M YBEIWYHBA-
eTCsl 1o Mepe paboThl ANeMeHTa. BHyTpeHHEee co-
MPOTUBJICHUE DIIEMEHTOB Pa3JIMYHBIX THIIOB HE-
OJIMHAKOBO. Y 3JEMEHTOB K€ KaXJO0TO IJaHHOTO
THTIA OHO 3aBHCUT OT BEIUYMHBI 3JEMEHTA. 4YeM
0oJbIlle pa3Mepbl JJIEMEHTAa, TEM MEHBIIEC €ro
BHYTPEHHEE COMPOTHBIICHHWE U TeM OONBIINI TOK
MOXKHO OT HEro MOJy4uTh. BemwumHa 3. 1. c. OT
pa3MepoB 3JEMEHTa HE 3aBUCHUT; OHA TIPUCYIIA
AJIEMEHTY JaHHOTO THUIIA U B 3aBHCUMOCTH OT XH-
MHYECKOTO COCTaBa BXOIIIMX B JJIEMEHT Be-
IIECTB MOXKET JIUIIh HE3HAYUTEIHHO OTKIIOHSTHCS
OT CBOEY HOpPMAIBHOMN BEIMYHHBI.

Onexmpuueckoil EmMKocmvio WU TMPOCTO EMKO-
CMbI0 2ANbBAHUYECKO020 INeMEeHMA HA3BIBACTCS TO
KOJIMYECTBO DIICKTPUYECTBA, KOTOPOE OH CIOCO-
OCH OTIaTh BO BHEIIHIOK IIENh B TCUCHUE BCETO
BpeMeHH paspsna. Emkocts Q m3MepsieTcs B aM-
nep-yacax (au) ¥ ompeensieTcss myTéM MepeMHO-
JKCHUsI BEJIMYMHBI TOKa | B ammepax, JaBaeMoro
JJIeMEHTOM, Ha Bpems { B Hacax, B TeUe€HHE KOTO-
POTO 3JIEMEHT paspsiKancs, T. €.

Q=let.

EMKOCTB »JleMEHTa 3aBHCUT OT €ro pa3Mepos,
MaTepuanga 3JICKTPOJIOB, KOJUYECTBA U XHMUYC-
CKOTO COCTaBa J3JIEKTPOJITA M JEMOJSApHU3aTOpa.
Uem OompIrie pa3Mepsl dJIEMEHTa, TEM OOJIBIIE €ro
&mkocth. TeopeTndeckn EMKOCTh 3JIEMEHTa OIpe-
JIeNIAeTCsl KOJTMYIEeCTBOM BEIIeCTBAa PacTBOPSIOIIe-
rocs DIEKTPoJa.

[IpakTHdecku mosHas TeOpeTUYecKas EMKOCTh
AJIEMEHTA HE HCIIOJIb3YETCS, TaK KaK OOBIYHO 3JIe-
MEHT CTaHOBHTCA HEpabOTOCIOCOOHBIM, KOT/a
M3pacXoayeTcsl MPUMEPHO JIUIIh TOJIOBUHA €ro
pacTBOopuUMOro 3nekTponaa. CaMmopaspsia u Ipyrue
MOOOYHBIE SBIICHUS JOMOJHUTENHHO CHIKAIOT
€MKOCTh sieMeHTa. KpoMe Toro, BeMunHa EMKO-
CTH 3JICMEHTA 3aBUCHUT OT BEIHUYMHBI Pa3psSAHOTO
Toka. [Ipu cmabom pa3psiiHOM TOKE 3JIEMEHTHI OT-
JAIOT OOJBIIYIO0 EMKOCTB, YeM IMPH Pa3psAae CHITb-
HBIM TOKOM.

B 3aBojckoM macmopre Kaxaoro 3JIeMEHTa
YKa3bIBaeTCsl BEIMYMHA COMPOTHBICHUS Harpys-
KH, peKOMeHyeMasl Ui JaHHOTO dJIeMeHTa. JJe-
MEHT JIOJDKEH MUMETh CBOK) STHKETHYIO EMKOCTh
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MIPU paspsijie Ha TaKyl0 HArpy3Ky JIO HaNpsOKCHUS
0,7s.

B ycnoBusx nutaHus namn OatapeHHbBIX TpH-
E€MHHKOB AJIEMEHT MOXXHO Pa3psiIuTh JIUIIb 10
Hanpspkenus 0,9 ¢, BCIEACTBHE YErO HUCIOJIb3YET-
CSl JIIIb OKOJIO TIOJIOBHHBI EMKOCTH JJIEMEHTA.
Jnst yBenMuUeHHS HCIOJIB30BaHUSI EMKOCTH 3JIe-
MEHTOB TIPU TIMTAHWUH JIAMII C JBYXBOJIbTOBBIM Ha-
KaJlOM pa3psHKEHHBIE 3JIEMEHTHI I1e1ecoo0pa3Ho
COCAMHUTHh 10 JBa MNapajuleJbHO W MOCIEN0Ba-
TEJNBHO C HUMH BKJIIOYATh OAMH CBEKHU JJIEMEHT.
[Tpu GonbIoM pa3psIHOM TOKE JBE WM TPU Ta-
KM€ BETBH COCAMHSIOT MMapajuleibHO, KaK MoKa3a-
HO Ha ¢wur. 2. [logoOHBIM KOMOMHHPOBAaHHEM
AJIEMEHTOB MOKHO 3HAYUTEIHLHO MOBBICUTH KO3(D-
(UIMEHT WX UCTIOTb30BaHHUS.
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our. 2. Cxema BKITIOYEHUS SNTIEMEHTOB,
nossonstowas 6onee NoAHO UCNONb30BaTb
X EMKOCTb.

Cnenyer 3aMeTUTh TakXke, YTO OTAaBaeMas
AIEMEHTOM EMKOCTh HECKOJIBKO YBEIUYHBACTCH,
€CIIH pa3psj MPOUCXOANT P KOMHATHOU TeMIie-
paType, ¥ YMEHbBIIAETCS TP pa3psiie B YCIOBUSIX
HU3KOM TeMrepaTyphl, HApUMEP Ha MOPO3eE.

1
Yro Takoe aMIIcp-4dac

Awmrep-uac (CokpaméHHOe O00O3HAuCHUE ay)
SIBJISIETCSI €JJUHULIE HU3MEPEHUSl DIEKTPUUECKOMN
¢MKOCTH TaJbBaHMYECKOTO 3JIEMEHTa WIIM aKKy-
MYJIATOPA.

UTto Ke TpeacTaBiIsIeT coO00M dTa eAMHHIIA W3-
MEpeHHs U II0YeMy OHA TaK Ha3bIBACTCA?

Awmrmep (cokpaméHHoe o0OO3HaueHHE a), Kak
W3BECTHO, SIBJIICTCS €IWHHLECH WU3MEPEHHS CHIIBI

1
Ilo Pa3HbIM UCTOYHHUKAM.



AIIEKTPUIECKOTO TOKa. [0 IMEeKTPHYECKHM TO-
KOM T0JIpa3yMeBaeTCsl JBHKCHUE JJIEKTPHUYECTBA
(ymopsimoYeHHOE JIBHXKEHUE 3JICKTPOHOB) TIO MPO-
BOIHUKY. Yem OoJbliee KOJIUYECTBO BIIEKTpUYE-
CTBa MPOTEKAET Yepe3 MOIMepevHoe CeYeHUe Mpo-
BOJIHUKA B CEKYHIy, TeM OOJIbIIEe TOK B MPOBOJI-
HUKe. [ n3MepeHns: KOMTMYecTBa SIEKTPHYECTBA
UMeeTCs CeluaibHas eIUHNAIA — KyJIOH (COKpa-
ménnoe obo3HaueHue ). ONUH KyJOH COIEPIKHT
BIIOJIHE ONpEAETEHHOE KOIUYECTBO JJIEKTPHUECT-
Ba. Ecnii uepes monepedHoe ceueHue NpOBOAHUKA
MPOTEKAET B OJJHY CEKYHY OJIMH KYJIOH JJIEKTPH-
YecTBa, TO BEJIMYMHA TOKA B OTOM INPOBOJHHUKE
paBHa ogHOMY ammnepy. CienoBaTebHO, MO BEIH-
YHHE TOKa MOXHO JIETKO OIPEJNENIUTh, KaKoe KO-
JUYECTBO DJIEKTPUYECTBA MPOTEKIO MO MPOBOJ-
HUKY B T€UCHHUE JIIOOOr0 BPEMEHH.

Ecmu mpu Toke B 1 a B KaxIyr0 CEKyHIY Mpo-
TEKaeT vepe3 MPOBOJHUK 1k dIeKTpUYecTBa, TO B
TeyeHne 1 MWH. MPU TOM K€ TOKE OyJeT mpore-
kath 60x (1xk*x60cek.), a B Teuenue 1 waca —
3 600x. Takum 00pa3oM, MBI MOYKEM CKa3aTh, YTO
1 ammep-uac paBen 60 amnep-munyTam, nin 3 600
amrep-cexkynaaM, uin 3 600kynonam.

Kak BUIHUM, 3JIEKTPUYECKYIO EMKOCTH MOMXHO
OBITIO OBI BBEIp@KATh W B KyJIOHaX, HO KYJIOH SB-
JsieTcs. OYeHb HEOONBIION eAMHUIECH W TOATOMY
€10 HEYJOOHO MOJBb30BAaThCS Ha MPAKTHKE: MpU-
[IUTOCH OBl IMETH JIEJI0 C OYCHb OOJBIIMMH YUCIIO-
BBIMU BBIPOKCHHUSIMH.

[TosTOMY 17151 IPAaKTHUECKUX M3MEPEHUH dIIeK-
TpHUYECKON EMKOCTH TIpHHATA OoJiee KpyIHas
eIMHUIIA — aMIiep-yac. B 3THX eIWHUIax Bcerna
BBIPAXKACTCS EMKOCTD T'aJIbBAaHHYECKUX JJICMEHTOB
1 aKKyMYJISITOPOB.

VY 100CTBO MONB30BaHUSI aMIIepP-4acoM B Kade-
CTBE €IWHHIBI U3MEPEHHS JIEKTPUUECKOH EMKO-
CTH 3aKJI0YaeTcs emé U B TOM, YTO MPOCTHIM Iie-
PEMHOKEHHEM BETMYHMHBI Pa3psaHOTO TOKa (BbI-
paxeHHOUN B ammiepax) Ha Bpems paspsaa (Bbipa-
’KEHHOE B Yacax) cpa3y ONpeesieTCsi KOJIUIECTBO
OTJaHHOTO 3JIEMEHTOM JJeKkTpuuectBa. Jlomyc-
THM, YTO 3JIEMEHT pa3psikaiics B Teuenrne 100uyac.
tokoM B 0,1la. CnemoBarenbHo, 3a 3TO BpeMms
AJIEMEHT OTJIAJI KOJIMYECTBO JIEKTPHUYECTBA, COOT-
BercTByomee éMkoctd 0,1%x100 = 1Qu. Tak MbI
BCerJa MOXKeM MOJCYUTATh, KaKylo €MKOCTb OT-
JIaJT JICMEHT, MTUTABIIHHA JTaMIIbl PAIHOTPUEMHUKA
B TIPOJIOJDKEHUE BCETO BPEMEHU CBOCH PabOTHI.

VY paguomoOuTeneid MOXET BO3HHKHYTH BO-
mpoc: a KakuM o0pa3oM ONpeAeisiioT EMKOCTh
AJIEMEHTOB TIPU WX U3TOTOBJICHUH Ha 3aBOJIC, T. €.
110 UX paspsaa?

UroOBbl OTBETHTH HA 3TOT BOMPOC, BCIIOMHUM,
YTO MPUYMHOM BO3HHUKHOBEHHUS 3JIEKTPHUUCCKON
SHEPTUU B DJIEMEHTE SIBJISICTCSI PACTBOPEHHE IIHH-
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Ka BO BpeMs JIICKTPOXUMHYIECKONW peakIuH, Ipo-
UCXOZSIICH BHYTPH JIEMEHTA.

3HaMeHUTBIM ydeHbIM DapajgeeM ObUT ycTa-
HOBJICH 3aKOH, KOTOPBIN TJACUT, YTO ONpPEIeIEH-
HOMY KOJIMYECTBY PACTBOPEHHOTO BO BPEMs JJICK-
TPOXMMHUYECKON PEeaKIi BEIIECTBA COOTBETCTBY-
€T CTpPOro ompeAeiaéHHOEe KOJIMYECTBO 00pa3o-
BABILETOCS JIEKTPUUECTBA U YTO ITO KOJIUYECTBO
HNIEKTPHYECTBA 3aBHCUT OT NPHUPOJBI PACTBOPEH-
HOTO BEIIECTBA.

To KOIMYECTBO BEIECTBA, KAKOE HEOOXOIUMO
pPacTBOPUTH BO BpEMsI JIEKTPOXMMHUECKOM peak-
UK JIUTSE TIOJYYSHUSI OJTHOTO KYJIOHA 3JIeKTpUye-
CTBA, HA3BIBACTCS JIEKMPOXUMUUECKUM IKGUBA-
JleHmoM TAHHOTO BEIIECTBA.

JInst pasHbIX BELIECTB BEIWYHMHA SJIEKTPOXH-
MHYECKOTO OSKBUBaJICHTa OyIeT pasiu4Has, HO
cTporo omnpezaenéHHasa. Hanpumep, 3J1€KTpOXUMH-
YecKuil SKBUBaJIeHT IMHKa paBeH 0,341, meau
0,329,cepedpa 1,118ue (Muwmurpamma) u. T. 1.

Takum oOpa3oM, 4ToObl momyunth 1 x 3rmek-
TPUYECTBA, HEOOXOANMO pPAaCTBOPUTH BO BpeMs
anektpoxummuueckord peakuun 0,341 me nmHKA.
Ortcroaa sICHO, YTO ISl IOJTYYCHUS HIIEKTPUIECTBA
B kojmuectBe 1 au, paBHoro 3 600k, TeopeTnye-
CKH HYKHO PaCTBOPHTH IIMHKA

0,341-3 600 = 1 2282 = 1,228¢.

Ha mpakTuke pacxom IMHKa Ha OJUH aMIiep-
Yac MoJy4aeTcs B HECKOJBbKO pa3 Oombimii. O0b-
SICHAETCS 9TO, BO-TIEPBBIX, HEBO3MOKHOCTBIO TTOJI-
HOCTBIO MCIIOJIB30BaTh BECh IMHK B DJIEMEHTE, I10-
CKOJBKY IO MEpE PACTBOPCHHUS OTPULATEIHHOIO
AJIEKTPOJIa HAYMHAET BO3PACTaTh BHYTPEHHEE CO-
MpOTHUBIIEHKE 3MeMeHTa. [loaToMy, Korma pacTso-
pUTCS TPUMEPHO TOJOBMHA WJIH HECKOJBKO
0OJIbIIIE MOJIOBUHBI ITMHKA, JJIEMEHT CTaHOBUTCS
yXKe HepaOOTOCIIOCOOHBIM M CUHTAETCS OKOHYA-
TEJIHHO pa3psuKeHHBIM. BO-BTOPHIX, HE BeCh IHHK,
U3 KOTOPOTO COCTOUT BJICKTPOJ, MPUHUMAET yva-
CTHE B JIEKTPOXUMHYECKOH peaKiiuu.

[ToBEIIEHHBIH pacxoll IMHKAa OOBSCHACTCS
emé U TeM, YTO OH BCErja COJEPKUT HEKOTOPOE
KOJIMYECTBO BPEIHBIX TMPUMECEH, KaK, HAIpUMep,
JKEeJIe30 WM CBUHEIN. Takuwe MpuMecH BMecTe ¢
IIUHKOM 00pa3yIoT B CaMOM 3JICKTPOJIC MAJICHbKHC
AJICMEHTUKH, BHYTPH KOTOPBIX BCE BpeMmsi OyieTr
mpoTtekats TOK. ClieZoBaTeNbHO, B 3THX MeECTax
OTPHUIIATEIHLHOTO DJEeKTpoaa Bc€ Bpems Oyner
MIPOUCXOAUTHh PACTBOPEHUE IIMHKA HE3aBUCHMO OT
TOTO, 3aMKHYT WJIH Pa30MKHYT caM 3yieMeHT. [lo-
3TOMY TPHUMECH SIBJISIFOTCS OJAHOM M3 OCHOBHBIX
MPUYUH TIOBBHIIICEHHOTO pAacxXxoja I[WHKAa U JJIeK-
TPOJUTA, YBEIUYMBAIOT CaMOpPa3ps]l rajibBaHUUE-
CKOTO DJIEMEHTa M BBI3BIBAIOT PE3KOE CHIDKEHHE
€ro €MKOCTH U CpOKa XpaHEHHS.



VYuuThiBas Bce 3TH (AKTOPHI, 3aBOJI MOXKET 3a-
paHee OIpeeNUTh, CKOIBKO HYKHO B3SITh I[MHKA,
a TaKXe DJCKTPOJUTA W JICTOSIPU3ATOPa, YTOORI
coOpaTh AJIEMEHT ONpeAeaEHHON EMKOCTH.

Hy»xHo nuMeTh B BUJy, UTO EMKOCTb 3JIEMEHTOB
HE ABJISIETCA BEJIIMYMHOW CTpOro nmocTtostHHo#. Ha-
000pOT, OHA MOXKET 3HAYUTEITLHO MCHATHCS B TY U
JPYTYI0 CTOPOHY B 3aBHCUMOCTH OT BEIUYHHBI
PaspsAaHOrO TOKa, KOHEYHOTO Pa3psaHOTO HaIpsi-
KEHUSI, a TAKXKE OT Croco0a paspsijia — HeIIPEPhIB-
HOTO HJTU TPEPHIBUCTOTO.

B 3aBojickoM macnopte KaXKIOro JJeMeHTa
YKa3bIBACTCSl BEJUYHMHA COTPOTHBIICHHUS HArpys3-
KH, 4Yepe3 KOTOPOE PEKOMEHIYETCS pa3psiKaTh
JAHHBIN 3y1eMeHT. Pa3nennuB HanpspKeHUE 3J1EMEH-
Ta Ha 3TO CONMPOTUBJICHUE, MBI OMPEIEITUM JIOITYC-
TUMYIO BEIIMYMHY Pa3psSAHOTO TOKA JaHHOTO 3Jie-
MeHTa. OJJHAKO MPH 3TOM HYXKHO YYUTHIBATH eIé
W BHYTpPEHHEE COINPOTHBICHHE 3yeMeHTa. Ecim
pa3psKaTh COBEPIICHHO CBEXKHUU AJIEMEHT TaKUM
TOKOM BIUIOTH 10 Hanpsbkenus 0,7 g, To, 1o 3aBO-
JCKUM JIaHHBIM, 3JIEMEHT OTJACT IOJHYIO CBOIO
€MKOCTb.

OT sneMeHTa MOXHO, KOHEYHO, MOTPEOIIATH
TOK M 3HAYNUTEIHHO OOJBINMA, YeM HOPMaTbHBIN,
B OCOOCGHHOCTH TPH MPEPHIBUCTOM paspsiyie, HO B
ATOM CJyYae 3JICMEHT UMEET MCHBINYIO EMKOCTD.
HaoOopoT, ecmu paspsokaTh dJIEMEHT TOKOM
MEHBIIIE TIPEAETBHOTO, IIPUTOM C YACTBIMH H TIPO-
JOJDKUTCIBHBIME — TICPEPhIBAMH, TO OH Oyzaer
UMETh EMKOCTh, HECKOJIEKO OOJIBIIYIO0 TapaHTH-
pyeMoii 3aBOIOM.

Ha ¢wur. 1 npuBenena xpusas, moka3bBaromas
VM3MCHCHUE BEITMYUHBI EMKOCTH B 3aBUCUMOCTH OT
paspsAaHOTO TOKa y OOBIYHOTO CYXOTr'O JJIEMEHTa
MIPU pa3psijie ero 0 OJTHOTO U TOTO )K€ KOHEYHOTO
HampspkeHusi. Kak BHAHO, ¢ YBEJIHYCHHUEM pas-
PATHOTO TOKa MKOCTh 3HAYUTEIIEHO YMEHbBIIIACT-
cs. Tak, HanpuUMep, €CIH MPH Pa3psTHOM TOKE B
0,1 a émxocth ameMenTa coctapisieT 50 au, To pu
YBEIUUCHHH Pa3psIHOTO TOKa B JBa pa3a EMKOCTb
ymeHbInaercs moutd 10 40 qu, a npu Toke B 0,54
oHa cHmwxkaeTcs o 30 aqu, 9TO COCTaBIISET JIHIIb
MTOJIOBMHY TMACIIOPTHOM EMKOCTH JJICMEHTA.

Takyro KapTHHY MBI HaOJIOJaeM TIPH paspsiyie
dJIEMEHTA JI0 KOHeuHoro Hanpspkenus 0,76.

K coxaneHuro, TPUMEHSAS TaTbBAHUYCCKUC
SIIEMEHTHI JJISl TUTAHUS PAIMOTPUEMHIKA, BOOO-
e HEBO3MOXHO HCIONB30BaTh UX IMOJHYI EM-
KOCTbh, MOTOMY YTO B 3THX YCJOBHSAX JKCILTyaTa-
UM MOXXHO Pa3psAIUTh DJIEMEHTHI TOJBKO 0
0,96; npu nmageHun padovero HaIpsHKCHUSA y Ka-
K moro aneMenTa Hiwke 0,96 GaTapero yxe mpuxo-
JUTCSI 3aMEHATH HOBOW. MEXmy TeM eciu dJe-
MEHTBI OYAyT pa3psKaThCs TOKOM MPEaeTbHON
CHIIBI, TO pabouee HANpPSHKCHUE Y HHUX MOXET
cpaBHHUTENBHO ObIcTpo ynacts Hmke 0,9 ¢ u mo-
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OTOMY HX HpI/II[éTC}I 3aMCHUTh HOBBIMH, HC HC-
II0JIb30BaB U MOJIOBUHBI UX EMKOCTH.
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®ur. 1. 3aBUCUMOCTb U3MEHEHNST EMKOCTM CYXOro
aMneMeHTa OT BENMYMHbI paspsaHOro Toka.

Harnsanoit wotrocTpanueit cka3aHHOTO MOXKET
CIIY>KMTh (pUT. 2, HA KOTOPOH IpHBEJcHA KpUBas
M3MEHEHHUST pabodero HampsDKCHHSI TPH HEmpe-
PBIBHOM pa3psiie CyXOoro 3JIEMEHTa ¢ MapraHiieBo-
BO3IYITHOW JeToJsipu3ariieii. DJIeMeHT pasps-
JKaJIcsl TOKOM, YKa3aHHBIM B 3aBOJICKOM TIacIIOpTe,
110 KOHEYHOTo Hamnpspkenus 0,7 6.
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@ur. 2. KpuBasi ISMeHeHUs1 Hanpsi>XXeHUst Npu

BecrnpepbIBHOM pa3psage Cyxoro afieMeHTa
C MapraHLeBo-BO3yLUHOW Aenonsipu3aumen.

Kak BugHO M3 3TON KpUBOM, y>KE Ha JECSATHIC
CyTKH pabodee HampsDKeHHE y D3JEMEHTa CTallo
menbiie 0,96, a mpumepno Ha 17-€ cyTku OHO
camsmwiock 0 0,86 u mambiie kpuBas HampsKe-
HUS UAET TMOYTH Ha STOM )K€ YpOBHE, MEIJIEHHO
camkasich g0 0,7s.

Takum oOpazom, mpu OecHpepbIBHOM paspsizie
AJIEMEHTa TOKOM, YKa3aHHBIM B €r0 3aBOJCKOM
MacmopTe, yXKe Mociie UCIOIb30BaHus OTHON Tpe-
T éMKOCTH pabouee HaNpsHKCHHE Y JIEMEHTa Ta-
naer Hmwxke 0,96. [losToMy ocranbpHyro ero €m-
KOCTh MBI HE MOKEM HCIOJB30BaTh AJIS MUTAHUS
panuonipuéMuuka. IlpaBaa, Tpu TPEPHIBUCTOM
paspsae (a IMEHHO B TAaKOM PEIKHUME BCET/Ia U pa-
OOTAIOT 3JEMCHTHI, MHUTAIONINE PATUOTIPUEMHUK)
pabouee HampspDKEHUE Y dJIeMEHTa OyIeT 3Hadd-
TEJIHHO JIONbIIE yaepxkuBaTbes Ha ypoBHe 0,96 H,
CJIEIOBATEIHHO, BEIUYMHA EMKOCTH MOXET OBITh
3aMeTHO Ooibmie. OMHAKO €CIU JJIEMEHT OyeT



paboTtath ¢ OONBIION MEePErpy3KOi, TO U TIPH ITHX
yCIIOBUAX pabouee ero HalpsKeHHUE MOXKET CpaB-
HUTEJBHO OBICTPO yNACTh HIDKE KPUTHUECKOH Be-
nnuuHel, T. . Hke 0,9 6. BoT mouemy, ncnomnb3ys
rajJbBaHMYECKUE JIEMEHTH! I IUTAHUs pajuo-
NPUEMHHMKOB, HEBBITOAHO Pa3psDKaTh UX IPENEb-
HBIM TOKOM. [Ipm cocraBieHun Oarapen Hakana
JydIle B3SITh HA OJHY IPYIILY 3JIEMEHTOB OOJbLIIE,
YeM 3acCTaBJIATh Oarapero paboTaTh C Ieperpys-
KOM.

Hanpumep, m1s npuémanka «PoanHa» MOXHO
COCTaBUTh OaTapero Hakaja W3 ABYX Iapajiellb-
HeIX rpymn snemeHToB 6C MBJl wnmm 610K0B
BHC-100. O6e st 6arapen, KOHEYHO, OyayT M-
TaTh JIaMIbl IPUEMHMKA, HO Takas Harpyska i
HUX Oymer upe3MepHOU, B OCOOCHHOCTH I 0J10-
koB BHC-100, éMKOCTb KOTOpPBIX 3HAYUTEIHHO
MeHbIe émkoctu sneMmentoB 6C MB/I.

ITosTOoMy BBIrOZHEE M B IIEPBOM U BO BTOPOM
ciryyasix 0aTapero COCTaBIATh M3 TPEX—UETBIPEX
napaieNbHBIX TPYMIN 3JEMEHTOB, HE B3upas Ha
TO, YTO II0 3aBOJICKUM JAHHBIM OT 3TUX 3JIEMEH-
TOB MOKHO TOTPeOIIATh TOK A0 250.Mma.

Bcé ckazanHOe 374€ch OTHOCHTEIBHO EMKOCTU
rajJbBaHMYECKUX SJIEMEHTOB B OJIMHAKOBOM Mepe
OTHOCUTCS W K aHOTHBIM OarapesM. YOemuTein-
Hee BCEro 3TO MOATBepkAaeT ¢ur. 3, Ha KOTOPOH
MPUBEACHBI YETHIPE KPHBBIC, XapaKTEPHU3YIOIINE
W3MEHEHHUE BEIUYMHBI EMKOCTH OJHOW M TOW K€
Oarapen BAC-80 mpu paspsae e€ pasmuuHBIMH
TOKaMH ¥ JI0 Pa3HBIX KOHEUHBIX HAIPSKEHUH.

Jlnst Gonpliel HATJISIIHOCTH CPaBHUM ITOKa3a-
HHSl KpaHHUX XapaKTEepUCTHK (KPHBBIC BEPXHSS U
HIKHsL). [lepBas cHATa aIs ciaydas HamOolee
rnmybokoro paspsga Oaraped (10 HampsOHKEHHS
486), a BTOpasi — ISl Cydass MUHUMAJIBHOTO pa3-
psna (mo Hanpspxenus 7086).
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odur. 3. 3aBUCUMOCTb OTAAHHOMN EMKOCTU
OT KOHEYHOro pa3psAHOro HanpsHKEHUS.

N3 comocTaBiieHUs] UX BUJIUM, YTO MPHU OJHOMN
U TOH ’ke BeiauuuHe Toka, momyctuMm 10 ma, B
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IIepBOM citydae Oarapest umeeT EMKocTh 1 au, a BO
BTOpOoM — ToJIbkO 0,5 qu. DTOT mpuMep moka3biBa-
€T, HACKOJIbKO BaXXHO JUIS TOMYYCHHS OOJbIICH
€MKOCTH, a CJIeAOBaTelIbHO, W OISl TPOJJICHUS
CpoKa CIIyO0bl OaTaper HOOUTHCS BO3MOXKHOCTH
paspsana eé no Ooiee HU3KOro KOHEYHOTO Harpsi-
YKEHUSI ¥ TIPU HOPMAITLHOW BEJTMYMHE TOKA.

[Ipu ucronp30BaHNN TaTbBaHUIECKAX OaTapei
JUISL TINTAHUS PAJTHOTIPUEMHUKOB PEIIKO COOI0A-
eTcs nepBoe TpeboBanue. OOBIYHO pagHoIIO0HUTe-
JU 7 MUTaHWS aHOJOB JIaMIT NMPUEMHHKA TIPH-
MeHAIOT ofaHy Oarapero Hanpsbkenuem 806. Ilpu
TaKOM HaNpsHKCHUH MPUEMHUK BHaJalle paboTaeT
YAOBICTBOPUTENbHO. OJHAKO TIPU ITOHKESHUH
HanpsbkeHust Oarapen 1o 70-65¢ rpoMKocTh U
KadecTBO mpuéMa MmanaroT. PaguomoOnuTens cuu-
TaeT, YTO aHOAHAs Oarapesi y)Ke IMOJHOCTBHIO pas-
pAnuiiach, ¥ MO3TOMY 3aMEHSAET €€ HOBOM, HE HUC-
TOJTH30BaB TOOPOH MOJIOBUHEI €€ EMKOCTH. Mex-
Iy TEM HYKHO JIUIIb MPUCOSAWHUTEL TOCIEI0BA-
TENBHO K TaKOW MOJIypa3psuKeHHOW OaTtapee jao-
MOJIHUTEIIbHYIO Oatapeto ¢ HampsbkeHueMm 20 umu
406, u Torga mepBas Oarapesi MOeT emé pabo-
TaTh JI0 HACTYIUICHHUS IOJIHOTO paspsnaa, T. €. 10
HanpsokeHust 48—42 6. Tonabko 1OCie 3TOro pas-
psauBIIyIOCS Oatapeto BbIKIIodaroT. [Ipu sTom
JOTIOJTHUTENbHAsT OaTapesi MOXeT OBITh emé Hc-
MOJIL30BaHa.

He cnenyer Taxxke K NpUEMHUKY, HOPMaIbHO
TpeOyroLieMy, IOIMyCTUM, aHOJHOTO HAIPSKCHUS
1206, npucoeanHATs MOTHOCTHIO ABe 80BOIBTO-
Bble OaTapeH, COeJMHEHHBIC IMOCIEIOBATENLHO U
natornue Hanpsbkernne 1606. [Ipu TakoM IMOBBI-
IIICHHOM HAIpPsDKCHUHU, BO-TIEPBBIX, HAPYIIAeTCS
pabouuii pexuM IlamI, a, BO-BTOPBIX, CHIbHEE
paspspkarotcst 6arapen. B Takumx ciydasix BBITO-
Hee TOCTYIAaTh TaK: BHAYAIC BKIIOYUTH B MPUEM-
HUK TOJBKO TIONTOpHI Oaraped, a 3aTeM, IOcie
MIOHM)XEHUS €€ HAIIPSHKEHMSI, MOJCOCINHNATD K HEH
U pe3epBHYIO NOJOBMHY BTOpO# Oatapeu. Korma y
Takoi Oarapen HampsHKEHWE MOHM3UTCS 10 85—
806, To 00e OaTaper OKaKyTCS Pa3psHKCHHBIMHU
MOJTHOCTBIO U MX MPHUIETCS 3aMCHUTH HOBBIMH.

[Tpumensis Takoe KOMOMHHPOBAHHOE COETUHE-
HUe OaTapel, MOKHO JOOUTHCS MaKCHMAaJbLHOTO
WCTIONB30BaHUS WX EMKOCTeH. Y OONBIIMHCTBA
Oarapeit Thuna BAC wuMeroTcs mpoMeKyTOYHBIE
BBIBOIBI (OT CEpeIMHBI WIH OJHOW TpeTH Oarta-
pen), YTO MO3BOJSIET JIETKO OCYIICCTBIISATH Pa3-
JUYHBIE BAapUAaHTHl COCOMHEHHS MeEXIy coOoi
JIBYX WIW HECKOJNBKUX OaTapedl IS MONy4eHUs
pa3HOM BETMYUHBI HATIPSHKCHUS.

Wtak, MBI BUIIUM, YTO HEJOCTATOYHO 3HATH Be-
TUYUHY EMKOCTH 3JeMEHTa Wim Oaraped, HO
HYXHO ellé yMeTb BO3MOXKHO IOJHEE HCIIONIB30-
BaTh 3Ty EMKOCTb JUIS TUTAHHUS PATHONPUEMHIKA.



1
CamMmoaenbHbIe DJIIEMEHTHI

B mpakTHke CeNbCKUX paaroIIOONTENeH WHO-
I/1a TPHUXOIUTCS TIOJNB30BATHCA CaMOJEIbHBIMH
MEIHO-IIMHKOBEIMH 37eMeHTaMu. OHHM 0071a1ar0T
YCTOWYHMBBIM pa0OYNM HAMpPsDKEHUEM, MpaKTH4e-
CK{ HE TOJISIPU3YIOTCS M HE 00ATCS KOPOTKUX 3a-
MbIkaHui. Kpome Toro, oHM Hambolee JOCTYITHBI
JUIsL CAMOCTOSITEILHOTO U3roToBIAeHUs. [l usro-
TOBJICHHSL JJIEKTPOJIOB ITHUX D3JIEMEHTOB MOXKHO
MPUMEHATh OOpPE3KH JIMCTOBOTO IIMHKA U MEMH, a
TaKXe MEIHOIO MPOBOJA, a JUIs DIEKTPOJIUTA HE-
00X0IMMBI MEITHBIN KyIIOpOC, KOTOPBIM UMEETCS B
Ka)XJIOM CeJIbII0, B KaXKJIOM KoJxo3e (MpuMeHseT-
csl U TIPOTPABIMBAHHS CEMsH), ¥ TiayOepoBa,
WM aHTJIMKACKas, collb (Ipomaérest BO BCEX amTe-
Kax).

OTpHULIATENBHBIM 3JIEKTPOJAOM METHO-IIUHKO-
BOTO DJJIEMEHTA CIY)KUT IIUHK, a MOJOXXHUTEIb-
HBIM —Me€Jlb. DJEKTPOJUT TaKOrO 3JEMEHTa CO-
CTOWT U3 JIBYX PaCTBOPOB — IIMHKOBOTO U MEAHOTO
KYIIOPOCOB, KOTOpPHIE HE JOJKHBI CMEIIMBATHCS
MEXTy coOoii. PacTBop IIMHKOBOTO Kymopoca 00-
pasyercs B BepXHEH MOJIOBHHE COCYyZa JJIEMEHTa,
a MEIHOTr0 KYIMOpoca —B HUXHEH €ro MmoJOBHUHE.
[TepBeIit coBepIIeHHO PO3payeH, a pacTBOP MEI-
HOT'0 Kylopoca UMeeT CUHMM 1BeT. Eciu 3TH pac-
TBOPBl CMEIIATh MEXAY COOOW, TO HApyIIUTCS
HOpMallbHOE AeHcTBHE 3ieMeHTa. PacTBop Men-
HOTO KYIIOpOCa BEITIOIHSET POJIb JETOIAPHU3aTopa.

B mpomecce paspsga MemHO-IIMHKOBOTO 3JIe-
MEHTa IOCTENICHHO pPACTBOPSIETCS €ro OTpulia-
TEeNbHBIN 37eKTpo (IIMHK), @ U3 pacTBOpa MEIHO-
ro Kynopoca BBIIENISETCS U OCAKAAETCS Ha IMOJIO0-
KUTEIBHOM DJIJIEKTPOJAE YHUCTas MEAb. DIEMEHT
CUMTAETCS] pa3psLKCHHBIM, KOTNA Pa3pyIIUTCS
MPUMEPHO TOJIOBHHA OTPUIATETFHOTO DJIEKTPOAa
WM K€ KOTJa Ha ero MOBEPXHOCTU oOpa3yercs
CIUIOLIHOW TEMHO-KOpUYHEBBIM HaneT. [Ipu sTom
pacTBOp IIMHKOBOTO KYIOpoca MPHOOpeTaeT TEM-
HO-OypYyI0 OKpacKy, Ha JHE COCyla CKOIUIAIOTCS
ocaaku. Takol AIeMEeHT MOAJICKUT Hepe3apsiKe.

3mech paccMaTpHUBaeTCsl HECKOIBKO KOHCTPYK-
[UH METHO-ITMHKOBBIX 3JIEMEHTOB.

ITEPBAS KOHCTPYKHHWA. 3TOT 371€MEHT
(¢dbur. 1) coOupaercst B CTEKISIHHON OaHKe, Ha JTHE
KOTOpOH TMOMeIlaeTcsi MEIHbIA WM CBHUHIIOBBIN
KPYXOK TONMIuHOW okono 0,5mm (wmu criupais,
CBHUTas M3 MEIHOTO MM CBHHIIOBOTO MpoBoja). K
KPYXKY TIPUKIIEIBIBAETCS TPOBOIHHUK, CHAOKEH-
HbIA pe3nHOBOM wu3ossnued. Konery storo mpo-
BOJHUKA BBIBOJAMUTCS U3 DJJIEMEHTa HapyxKy.
Kpeimika aiis anemenTa genaercs u3 AByX (aHep-
HBIX KPY>KKOB Pa3HBIX IHAMETPOB C IEHTPATHHBIM
OTBEPCTHEM JJIsl BODOHKH U OOKOBEIM OTBEPCTHUEM

1B. Cennunxuii, «Paguno», 1950 Ne 3.
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IUIS1 BBIKAYMBAHHS JKHUAKOCTH U BBIBOAA IPOBOJ-
HUKa OT MeAHOro siekTpoma. Kpome Toro, B
KPBILIKE CBEPIATCS eulé TP OTBEPCTHS IUAMET-
pom 1,5mm.

Bud ceepxy. Kpbiwka
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®ur. 1. Jllobutenbckas KOHCTPYKLUS
MeOHO-LIMHKOBOrO 3remMeHTa
C BEPTUKamNbHbLIM 351EKTPOAOM.

[uHKOBBIA BJEKTPOJ JelaeTcsi B BUIE pa-
30MKHYTOTO IWIMHJPA, B BEPXHEH €ro 4acTu OT-
ru0aroTCs TPU JIAMKA WM TPUMIAUBAIOTCS TPH
KyCKa TOJICTOro npoBoja auamerpom 1,0—1,2nm.
[IpoTuBOMONOKHBIE KOHIBI 3THX IPOBOJIOYEK B
JABHEHIIIEM TPOMYCKAITCS Yepe3 MENKHE OT-
BEPCTUS B KPBIIMIKE W 3aru0aroTcs. DTUM ITyTEM
[MHKOBBIA MHUJIUHAP MPHUKPEIUIIETCS K KPBIIIKe
anemeHnTa. OJWH U3 MPOBOJIOB JODKEH OBITH He-
CKOJIBKO JUTMHHEE, TaK KaK OH OYAET CIYKUTh BBI-
BOJIOM OT OTPHUIATENILHOTO MoJifoca. MecTa mpu-
MalKd TPOBOJHUKOB K IIWIUHAPY M MEAHOMY
KPY)KKY HaJI0 TOKPBITh TOPSYNM ac(haibTOBBIM
JIAKOM HJTH PaCIUIaBJICHHBIM BOCKOM.

Boponka ¢ TpyOKoii, IMEOIIeH THO, CKIICHBA-
€TCSl U3 HECKOJIBKHUX CIIOCB OyMaru, XOpOIIo Mpo-
CYLIMBAETCS U MPOMUTHIBAETCS BOCKOM WJIH Tapa-
dhuHOM.

Hemuoro Bbime 1Ha B OOKOBOH MOBEPXHOCTH
TPpYOKH TIO OKPYXXHOCTH BBIPE3AIOTCS YEThIpe-
ATh OTBepCcTHi. Yepe3 AT oOTBepcTHs OyneT
MPOCAYMBATBCA PACTBOP MEIHOTO Kylopoca U3
TpyOKM B HWXKHIOIO 4YacTh cocyla. BHyTpeHHHiA
IaMeTp TPYOKH-BOPOHKH B 3aBUCHMOCTH OT pa3-
MEpOB dJIeMEHTa MOXeT ObITh 0k0j0 1,5-3,0cm.
[Ipu cOopke 371eMeHTa B 3TY BOPOHKY-TPYOKY Ha-
CBITTAIOTCS KPUCTAJUTBI MEJHOTO KyIOopoca.

3anuBaercs seMeHT 5—10%-HbIM pacTBOpPOM
ri1ayOepoBOH, WM aHTIUICKOW, CONMU B JWCTHI-
JIMPOBAaHHOM BOJIE.



PaGouee HampsikeHME METHO-IIMHKOBOTO 3JIe-
MEHTa OK0JI0 16, a HOpMAaTLHBIN Pa3psIAHBIN TOK
3aBHCHT OT Pa3MEPOB JICKTPOJIOB JICMECHTA.

Ot osnemenra, cobOpanHoro B 0,53mTpoBoii
0aHKe, MOXKHO MOTPeOJIATh TOK 0K0J10 50Mma.

[uHKOBBIN 27EKTPOJ] TOABEIIUBAETCS B COCYE
Ha TaKOH BBICOTE, YTOOBI HMXKHUN €ro Kpai Haxo-
micst Ha 400m BBINIE TIOJOXKHTEIBLHOTO DJICK-
TpOJa dJIEMEHTA.

BTOPAS KOHCTPVYKIUA. DaemeHT »TOM
KOHCTPYKITUM COCTOUT M3 MPSIMOYTOJIBHOTO WIIH
KBagpaTHOro cocyma (¢wur. 2) Beicoroit 6—8cu,
M3TOTOBIISIEMOTO U3 (haHephl WK KapToHA. B co-
cyne nmenmaercs meperopojaka. Ilocie wmsroromie-
HUS COCYJ HaJi0 OCHOBATENHHO MPOCYIINTH, a 3a-
TE€M MPOMUTATh PACIUIABICHHBIM MapaduHOM HIIH
BockoM. [leperoponaka menut cocya Ha JBe He-
paBHBIE YacTh. bonbmas U3 HUX CIYXHUT IS TI0-
MEIIeHHUS JJIEKTPOJIOB 3JIEMEHTa, a B MEHBIIIYIO
3aceImaeTcss MEIHBIH Kymopoc. Yepe3 BbIpe3 B
HIWOKHEH 4YacTH TEPETOPOJKHA PAacTBOP METHOTO
KyIopoca TMOCTyIaeT BO BTOPYIO MOJIOBHHY COCY-
na.

Bud ceepxy
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dur. 2. KOHCprKLI,I/IFl MeaHOo-LUMHKOBOIo
NneMeHTa C BepTuKaribHbIM 3JTEKTPOAOM.

ITonoXXuTenbHBIN BIEKTPO JAEHaeTCAd U3 MEAU
WIN CBUHIA B BHJE MPSMOYTOJBHOH IJIACTUHKY,
Mo pa3MepaM OHa JOJ/DKHA OBITh HECKOJBKO
MEHBIIIE TUIOINAAN AHA cocyna. K Takoil miacTuH-
K€ MPUKJIETBIBACTCS I TPUMIAUBACTCS BBIBOA-
HOM NPOBOJHUK B pe3nHOBOW wuszonsanuu. llomo-
KUTCIBHBIA 3JCKTPOA KIAAETCS TPSIMO HA JTHO
cocy/a dJIeMeHTa. 3aTeM M0 yriaM Ha 3TOT JJIeK-
TPOJ CTaBATCS 4eThipe (ap(HOPOBBIX POJUKA BbI-
coToi He Ooiee 2,5cm, a HA HUX KIaOETCS LUH-
KOBas IUIACTUHKA OJWHAKOBBIX Pa3MEpPOB C MeJ-
HoHM. K IMHKOBOH MIIaCTUHKE TOXKE MPUITAUBACTCS
BBIBOJHOW HW30JIMPOBAaHHBIN MpPOBOJHUK. MecTa
MPUITAWKKA BBIBOJHBIX MMPOBOJIHUKOB MOKPHIBAIOT-
csi ropsunM ac(haabTOBBIM JIAKOM, BOCKOM WU
napadguaomM. Ha 3tom cOoOpka 31eMeHTa OKaHYH-
BaeTCl.
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Bmecto ponmKkoB MOXHO HMPUMEHUTH PE3WHO-
Bble, ’0OHUTOBBIE U JPyTHUE H3OISATOPHI, a COCY.
c/enath B BHJC MTyOOKOTO TPOTUBHS (HE mpHMe-
Hss MAlKW) U3 MU WM CBHHIIA. B 3TOM ciyuae
cocyn OyneT CIy)XHTb W IIOJIO)KHTENBHBIM JIIeK-
TpogoMm. IlosToMy BBIBOJAHOW MPOBOJAHUK IpHU-
MauBaeTCs K HAPYKHOU €ro CTCHKE.

Taxoil 3MeMeHT NpH TUIOIAAN KaXKJI0TO JJIeK-
tpona ue Meree 100ca” (C OHOM CTOPOHEI) MO-
JKET aBaTh TOK okono 1-1,5a.

AHOI[HLIPI OJIEMEHT. Jlns nuTaHusi aHOJ-
HBIX Ilenedl Npu€éMHUKa MOXKHO PEKOMEH]I0BATh
MaJCHBKUE MEIAHO-IIMHKOBBIC JJIEMEHTBI, COOH-
pacMble B CTEKJISHHBIX MPOOUpPKAaX BBICOTOW B
100-12Qum u gumamerpom 15-20mm. Bwmecto
MPOOHUPOK MOKHO HCIIOJIB30BaTh HEOONBIIHE aIl-
TEKapCKUE MY3bIPEKH C IMUPOKUM TOPIIBIIIKOM IO
BO3MOXKHOCTH OIMHAKOBOTO pa3Mepa WM Kap-
TOHHBIE CTaKaHYMKH, MPONUTAHHBIE CMOJIOH, Ba-
POM HJIM BOCKOM.

KoHncTpykius sneMeHTa MmokazaHa Ha ¢ur. 3.
[TomoXUTENBHBIM €ro SIEKTPOIOM CIYXKHUT 3aUH-
IICHHBIN KOHEI[ MEIHOTO H30JMPOBAHHOTO IIPO-
BOJIHMKA, BCTABIICHHOTO B MPoOHpKy. Ha 3TOT KO-
HeI[ MPOBOJAHMKA, COTHYTOT'O TIOJ] IIPSIMBIM YTJIOM,
CHaudaja HaCBIMAaeTCs M pa3paBHUBAETCA CIOW TO-
pOIIIKa MEIHOTO KYIMOpOca TOJIIMHON MPUMEPHO
okono 20mm, a IOBEpX HETO — TaKOH K€ TOJIIIH-
HBI CJIOH KPYITHOTO PEYHOrO TecKa, IpeIBapH-
TEJIHHO XOPOIIO MPOMBITOTO M TPOCYIICHHOTO.
3areM B MPOOUPKY IMOMEIASTCS IUHKOBAs ILIa-
CTHHKA WJIM TAJ0YKa C MPHUIASTHHBIM K HEH BBI-
BOJIHBIM ITPOBOJHUKOM W HAJTUBAETCS SIEKTPOIIUT.
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our. 3. CamogenbHbI aHOAHbIN 3NTIEMEHT.

ONEKTPONUTOM Il BCEX OIMCAaHHBIX 3JIECh
3JIeMEHTOB CIyKUT 5—1(/o-HbBII pacTBOp aHTJIHiI-
CKOM, Wiu TiIayoepoBoi, comu. [IpumensaTs pac-
TBOp OoJiee BBHICOKOW KOHIICHTpAIMH HE CIIEAYET,
TaKk Kak OH B Mpolecce paboThl AIEMEHTa MOoCTe-
MEHHO HACHIMAaeTcsl 00pa3yloIUMCS CEPHOKHC-
JIBIM ITUHKOM.



Jia mpuroTOBNEHUS 3eKTponuTa B 1 duc-
TUJJTMPOBAHHOM WJIM JIOXKJIE€BOM BOJbI PacTBOPS-
erca 1002 rmayOepoBoii nnu, B KpaiiHEM cirydae,
MOBapEHHOM COMH.

J1a MemHO-IIMHKOBBIX D3JIEMEHTOB HAaJ0 BBI-
OpaTh OIpeneI€éHHOe MECTO, He MEPEeHOCUTh U HE
MEPECTaBIATh UX B TCUCHUE BCETO CPOKa padOTHI,
TaK Kak MPH 3TOM MOTYT CMEIIAThCS PACTBOPEI.
Ha oTBeaéHHOM MecTe 3TH 3JIEMEHTHI COOHMPAIOTCS
Y COCUHSIOTCS B OaTapeu.

Bce snemeHTsI B 0aTapee 3aIMBalOTCS DJICK-
TPOJUTOM J0 OJAMHAKOBOTO ypoBHs. [locne 3ammB-
KM HACBIMAIOT HEMHOTO KPUCTAJIOB MEIHOTO KYy-
Mmopoca Ha JTHO TPYOKH WM B CIEIUAIBHYIO Ka-
Mepy cocyla. YpPOBEHb pacTBOpa MEIHOTO KyIIO-
poca JIoJbkeH OBITh PAacloioKeH NMPUMEpHO Ha 8—
10mm BBIIIE TIOBEPXHOCTU  IOJIOKUTEIHHOTO
anekTpona. B mpomecce paboThl 3eMEHTOB ciie-
IyeT HaOIoNaTh 3a MOJI0KEHHUEM 3TOTO YPOBHS U
J00ABJIATH KYITOPOC TOJBKO TOT/A, KOT/Ia €ro ypo-
BEHb 3aMETHO MOHU3UTCS WIM OKpacka pacTBopa
HauyHET oOecIBeYnBaThCA. Henmb3s mOmycKaTh,
4TOOBl YPOBEHb MEIHOTO KYyIOpoca JAOXOIMI JIO
HWKHETO Kpasl I[MHKa, TaK KaK IpU 3TOM Hapy-
IIUTCA JeHCTBHE DIIEMEHTOB.

3apsaka aHOTHBIX DJIEMEHTOB COCTOUT TOJIBKO
B 3QJIMBKE WX 3JCKTpONUTOM. [IpyM TOHMXKEHUH
YpOBHSL 3JeKTposuTa mobamisiercs Boja. Cpok
paboThI dreMeHTa — OT OJHOTO A0 HECKOJIBKHUX
MECSIICB B 3aBUCUMOCTH OT HArpy3Kd U KOJIMYe-
CTBa 3alIOKEHHOro kymnopoca. Ilocne ucromenus
Oatapen e€ cremyeT pazo0Oparh, IPOMEITH BCE
MPOOMPKH, €CIM Hajo, CMEHHTb BCE€ LHUHKH W
BHOBB 3apSIUTh 3JICMCHTHI.

B mpomecce paboTel anmemMeHTa € TEYEHHEM
BPEMEHH 3aMETHO BO3PACTAET IIOTHOCTH PacTBO-
pa LMHKOBOI'O KyImopoca. DTO MPUBOAUT K MOBBI-
UICHUIO BHYTPEHHETO COMPOTUBIICHUS DJIEMEHTA, a
CIIEIOBATEIbHO, M K TOHMKEHHIO pabodero Ha-
MPSDKEHUS W Pa3psAHOTO TOKa. B Takux cimywasx
HaJI0 BBIKAYaTh C MOMOIIBIO CIPUHIIOBKY WM TTH-
MEeTKH YacTh PacTBOpPa U BMECTO HEro OCTOPOXKHO
JOJINTh B D3JIEMEHT 4YHUCTOM Boabl. HopmanbHo
IJIOTHOCTh PAcTBOpa IIMHKOBOTO KyHopoca JTOJIK-
Ha OBITH OKOJIO 23—24°mo0 Bome (ymenbHBIN Bec
1,19-1,20).

B maneHpKHX BIIEMEHTaX AJIEKTPOIUT 4acTU4-
HO 3aMEHSETCS BOJIOHM TOJIBKO MpHU 00pa30BaHUU B
HEM KPHCTAIUIOB CEPHOKHCIIOTO ITHKA.

[ mpegoTBpaiieHusl UICHApEHUs AIEKTPOIH-
Ta Ha €ro IMOBEPXHOCTh HAJUBAETCS HECKOIBKO
Kareab pacTUTEIHHOTO MIIM Ba3EITMHOBOTO Macia.

OTtpuniaTenbHbIE AIIEKTPOBI OMMCAHHBIX 3/IECH
3JIEMEHTOB MOKHO JEJIaTh U3 PAa3NIUUHBIX OTXO0B
(M3 IMHKOB Pa3psHKEHHBIX JJIEMEHTOB), 00PE3KOB
Y JJOMa IIUHKA. Y KyCKa CTaporo IIMHKa Haao0 TIia-
TEJNBHO 3aYUCTHUTH A0 Oliecka 00e ero MoBEpXHO-
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cTH. MeTKue ke KyCKH ITUHKA MOKHO PacIlIaBUTh
W 3aTeM OTJUTh HYXKHBIX Pa3MepOB MAIOYKH WU
TUTACTUHKY.

UToOBI 3J€MEHT NMPUBECTH B JCHCTBHE, HAIO
3aMKHYTh ero anektponbl Ha 10-15wmun. Ilocne
3TOTO DJIEKTPOJBI Pa3MBIKAIOTCS W 3JIEMEHTOM
MOJKHO TTOJTb30BaThCA.

AKKYMYIISTOPBI

AKKYMYJISITOPBI, MHAYE HA3bIBACMBIC BTOPUY-
HBIMH DIIEMEHTaMH, CaMH HE BBIPa0ATHIBAIOT
DIEKTPUIECKYIO SHEPTHIO, HO 00amafoT CIIoco0-
HOCTBIO 3amacaTh € (aKKyMyJnupoBaTh) MPH MPO-
MyCKaHUM Yepe3 aKKyMYJISTOP TOKa OT TIOCTOPOH-
HETO MCTOYHHWKA. DTOT MPOIECC HOCUT Ha3BaHHE
3apsoa. AKKYMYJISATOp MOXET COXPAHSTh 3apsij
JOBOJILHO TPOJIOIDKUTEIBHOE BPEMs, HO JTHUTEIb-
HOE XpaHCHHE 3apSKCHHBIX aKKyMYISTOPOB
BpemHO s HUX. Kak TpaBMiio, akKyMyJIsTOPbI
JIOJDKHBI 3apsKAThCS WU MOI3aPSHKATCS KAk bl
MECSIl HE3aBHCUMO OT TOTO, Pa3psDKaMCh OHHU
wid HeT. [Ipu xopoleM yxoje akKyMyJsTops! (B
3aBUCHUMOCTH OT WX KOHCTPYKIIMHU) BBIICPKUBAIOT
npumepHo oT 20010 500 unkioB 3apsa—paspsin u
6ozee.

3amacanue 3IEKTPUYCCKOI DHEPTUH B aKKyMYy-
JIITOpaxX TMPOUCXOAUT 3a CUET XUMHUYECKHX MPO-
IIECCOB B BeEHIECTBE DJCKTPOJOB. [Ipu 3apsme
ANIEKTpUYECKas SHEPrusi Npeodpa3yercss B XUMH-
YeCKyI0, TIPU pa3psAne — XHUMHYECKas SHEePrus
BHOBB IIPEBPAIIACTCS B JJICKTPUIECKYIO.

AXKYMYJSTOPBI XapaKTepU3YIOTCS B OCHOBHOM
TEMH JK€ MapaMeTpaMH, 4TO W TalbBAHHMUYCCKHE
SJIEMEHTHI: HATPSHKCHUEM B BOJIBTAX U EMKOCTBIO
B amIiep-vacax.

B HacTosiiiee BpeMsi pacmpOCTPaHCHBI aKKY-
MYJISITOPBI JIBYX THIIOB. KHUCIOTHBIC (CBUHIIOBBIC)
U 1IenouHble (Keae30-HUKEIeBble W KaJMHUEBO-
HUKEJIEBHIE).

KHUCJIOTHBIE AKKYMVJISITOPBI. B kuc-
JIOTHOM aKKyMYJISITOpE DJIEKTPOJaMHU CIYXaT pe-
MmETYaThle CBUHIIOBBIC IIACTUHBI, B OTBEPCTHUS
KOTOPBIX BIIPECCOBBIBACTCS TECTOOOpa3Has ak-
THBHAsI Macca, COCTOAIIAs U3 CMECH CBHHIIOBOTO
cypuka W rinéra (kénTas OKHMCH CBHHIA), 3aMe-
IIAHHBIX HA PAcTBOPE CEPHOM KUCIOTHI ((ur. 1).
IMpn Takux TMIACTHHAX AaKKyMyJsaTop oOmagaer
3HAYUTENHHO OOJNBIIeH EMKOCTBIO, €M TaKOil ke
AKKyMYJISITOD C TUIACTUHAMHU 0e3 aKTUBHON MacCHhI.
ITosTOMY TIACTHHBI 3aBOJCKUX aKKyMYJSTOPOB
OOBIYHO HE JCNAOTCS U3 CIUTONIHOTO CBUHIIA, T. €.
0e3 aKTHBHOM MaccChI.

T
ITo pa3HbIM UCTOYHHKAM.



®ur. 1. MNnacTuHa KUCMOTHOIO akkyMynsiTopa.

OTnenbHBIA DIIEMEHT KUCIIOTHOTO aKKyMYJIsi-
TOpa HE3aBHCHUMO OT €ro pa3MepoB U EMKOCTH 00-
najaeT pabovynM HamnpsbkeHuem 2 6. B koHie 3a-
PSIKM OJIMH DJIEMEHT CBHUHIIOBOTO aKKyMYJISITOpa
na€T HamnpsHKeHHe OOBIYHO OKoo 2,5—-2,76, HO
nocje BKJIIOYCHHS Ha paspsill ero HalpsKeHHE
OBICTPO TIOHIDKAETCS JIO 2 @ U Ha 3TOM YPOBHE OHO
OyZeT 0cTaBaThCs B TCUCHHE MOYTH BCETO BpeMe-
HU pa3psfa, MEIUICHHO TOHIDKAsCh MO0 Mepe Ha-
CTYIUICHHS TOJTHOTO pa3psaa akKyMynstopa. Ax-
KyMYJISITOP CUHMTASTCSl Pa3pspKCHHBIM, KOT/Ia Ha-
MPSDKEHUE KaKIOrO DJIEMEHTa TOHU3UTCH J0
1,86. Jlanpmie pa3pspkaTh aKKyMYJSATOpP HENb3s,
TaK Kak 5TO BBI3OBET TOpYY IUIACTHH W 3HAYM-
TEIHHOE YMEHBIIICHUE €T0 EMKOCTH.

OnekTpudeckas EMKOCTh aKKyMyJISTOpa 3aBHU-
CHUT OT BEJIMYHMHBI TIOBEPXHOCTH IMOJOXKHUTEIBHBIX
IUIACTUH W TOJIIUHBI CIIOS aKTUBHOW MacChl B
mactrHax. [1o3ToMy, KOTJ1a XOTAT MOBBICHTE EM-
KOCTh aKKyMYJSTOpa, HE yBEJIMUYHBas Ype3MEpPHO
€ro pa3MepoB, B KXKIBIN 3JEMEHT MOMEIIAIOT 110
HECKOJIEKY OTPHUIATCIbHBIX W ITOJIOKHUTEIBHBIX
TUTACTHH, MPUYEeM OTPHUIATEIHHBIX IUIACTUH BCE-
raa ObIBacT Ha OJHY OOJIBIIE. DTO NMETaeTCs C TOM
IIEJbE0, YTOOBI MOXKHO OBUIO HCIIONB30BaTh BCIO
MOBEPXHOCTh (00€ CTOPOHBI) TIOJIOKHUTEIBHBIX
TUTACTHH, KOTOPBIE YCTaHABIUBAIOTCS B MpPOME-
KYTKaX MEXKAY OTPULATSIbHBIMA ITUIACTHHAMHU
AJIEMCHTA.

KucnoTHbIe akKyMyJIATOPBI HENb3s 3apsKaTh U
pa3pspKaTh TOKOM JIt000# Crutbl. MakcUManbHBIN
paspsaaHbIil U 3apsAAHbIA TokK (B ammepax) s
CBHUHIIOBBIX aKKyMYJISTOPOB OOBIYHOTO THIIA HE
NOJuKHBI mpeBbiath 10% ux éMKOCTH B aMIiep-
yacax, €CJId, HampuMep, €MKOCTh aKKyMYyJISTOpa
paBHa 20 aqu, TO 3apsIHBIA U pa3pSAHBIN TOKU HE
JOJOKHBI TIPeBbIaTh 2 a. OOBIYHO HE JOBOMAT 3a-
PAAHBIA U pa3psAIHBIA TOKM IO ATHX IPEACIIOB,
TaK KakK 4eM OOJIbIIe 3apsIHBINA TOK, TEM XYyXKe aK-
KyMYJIATOP 3apsyIUTCSI U TEM MEHBIIYI0 EMKOCTh
oH OyneT uMmeth mpu paspsyie. Kpome toro, mpu
OUYCHb CWJIBHBIX 3apSIHBIX M Pa3PSIHBIX TOKax
OBICTPO HAYMHAET TPECKATHCS WM BHINMAJaTh U3 pe-
METOK TUIACTUH aKTHBHAs Macca, B pe3ylbTare
4yero ObICTpPEe W3HAIIMBAKOTCS W CAMH IUTACTUHBI
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(B 0COOEHHOCTH TIOJIOKUTEIBHBIE) U AKKYMYJISTOD
CTaHOBUTCS HETOJTHBIM.

BHyTpeHHee CONMpPOTHUBICHHUE Yy KHUCIOTHOTO
aKKyMyJsiTopa odeHb Majio. [loaromy HEH B KoeM
Cllydae HeJb3s la)ke Ha MTHOBEHHUE 3aMbIKaTh €ro
HaKOPOTKO, TaK KaK Cpasy e 4epe3 aKKyMyIIsaTop
MPOUAET HACTOIBKO CHIIBHBIM TOK, YTO TUTACTUHBI
€r0 MOT'YT HCIIOPTUTHCS.

OtnenpHBIE aKKYMYJSTOPHBIE DIIEMEHTHI TOY-
HO TaK e, Kak W TaJIbBAaHUYCCKUE DJIICMEHTHI,
MOXKHO COEIMHATH MEXy COOOH Mmociie[oBaTeb-
HO M TapaJuieNbHO U MOTy4YaTh TaKUM MyTEM Oa-
Tapeu 00O EMKOCTH M HampsbkeHUs. Tak, Ha-
npumep, Oatapes Hakana HampsokeHHeM 46 co-
CTOUT W3 JBYX IMOCIEAOBATEIEHO COSIMHEHHBIX
aKKyMYJISITOPHBIX DJJIEMEHTOB, a Oarapes aHoja
806 — u3 40316MeHTOB.

B xonme 3apsgma ykaszaHHas Oarapes Hakana
NOJDKHA JIaBaTh HANpsHKEHHE HE MEHee Y6
(2,5%x2), a anomgnas 80BompToBast — 1006
(2,5%40). Iocne paspsga HampsHKCHUE TEPBOU
IOJKHO OBITH He Hike 3,66 (1,8%2),a y BTOpOit —
He Hwke 726 (1,8%40).O1u undps Hy>KHO TBED-
JI0 3alIOMHHUTBH KaXJIOMY, IOJIb3YIONIEMYCSl CBHUH-
[IOBBIMU aKKyMYJISITOPaMH.

Cocynamu Uis KHCJIOTHBIX aKKyMYJISTOPOB
OOBIYHO CITy’KAT CTCKJISTHHBIC WU IJIACTMACCOBBIC
OaHku. B KkauecTBe 3MEKTpONIMTA MPUMEHSETCS
pacTBOp XMMHUYECKH YHCTOM CEpHOM KHCIIOTHI B
JTUCTHJUTHPOBAHHOM BOIC

IIEJIOUHBIE AKKYMVIJISATOPBI. OT1u ak-
KyMYJSTOPBl 007alaloT PSAOM IMPEHMYIIECTB IO
CPaBHEHHIO C KHCIOTHBIMH aKKyMYJISTOPaMH.
OHu He O0O0ATCS KPaTKOBPEMEHHOTO KOPOTKOTO
3aMBIKaHUSl, UX MOXKHO 3apspKaTh W paspsiKaTh
0OJBIIMM TOKOM, a TaKXKe MOXKHO 0e3 Bpema Aus
JabHEHIIIeH paboThl OCTABIATH IPOOJKUTEIh-
HOE BpeMs B pa3pspkeHHOM Buje. lllenounsie ak-
KYMYJSITOPBI 00JIaZafoT BBICOKOH MEXaHHUYECKOH
MPOYHOCTHIO, HE OOATCI TPSICKH U TOIYKOB
(dur. 2).

Brimyckaemple HammMu 3aBOJaMH IIETIOYHBIC
AKKyMYJISITOPBI Ha3bIBAIOTCS KaaMHEBO-HUKEIE-
BBIMH, IIOTOMY YTO B COCTaB aKTUBHOW MacChl UX
IUTACTHUH BXOIAT KaaAMU U HUKenb. COCyIsl U ca-
MU TUTACTUHBI 3THUX aKKyMYJISATOPOB H3TOTOBIISA-
I0TCS U3 HUKEITHUPOBAHHOM JTUCTOBOU CTaJIH.

[T1acTUHBI MEIOYHOTO AKKyMYJSITOpa COOH-
paroTCsl U3 OTACIBHBIX CTAJIbHBIX MAKETOB (1ame-
Jieil), HANOJHEHHBIX aKTHBHOM Maccoi. Jlamemu
JICIA0TCSl U3 TOHKOM JICHTOWHOW MSITKOM CTalu,
CHAOXKEHHON MEITKMMH CKBO3HBIMHU OTBEPCTHSIMH.
Uepes 5TH OTBEPCTHSA DJIEKTPOIUT CBOOOIHO CO-
o0Iaercss ¢ akTUBHOM Maccoil. Jlamenu kaxxmon
IJIACTUHBI CBOMMHU KOHI[AMH TPOYHO CBS3BIBAIOT-
Cs MEXIy cOO0OHM IpH TMOMOIIM CTAJBHBIX pEOEp
(¢pur. 3). braromaps TakoMy yCTpOMCTBY IIacTH-



Ha o0yamaeT BBICOKON MEXaHWYECKOW MPOYHO-
CTBIO. JIamMenu MoJI0KUTENBHBIX IIACTUH HEMHOTO
TOJILE JIaMeNiel OTpUIaTeNbHBIX TUIACTUH U CHA-
PYXKHM HUKETUPOBaHBL. [103TOMYy MOIOXKUTENBbHYIO
IJTACTUHY MOKHO JIETKO OTIPEIETUTH IO OJIECKY.

Jlamenb Pebpo

lpobka
3axumbl

owur. 3. NMnacTtuHa
LLEeNoYHOro
akkymynsitopa.

dur. 2. BHewHun
BUA LLUENOYHOro
akkymynsitopa.

B 3aBHUCHMOCTH OT BEJIMYMHBI EMKOCTU B aK-
KyMYJISITOpE MOKET OBITh Pa3NuyHOE YHUCIIO T0-
JIO)KUTENBHBIX W OTPHUIATENBHBIX IactuH. [lo-
CJIEIHUE PACIOJAraroTCsl B MPOMEKYTKAX MEXKITY
MTOJIO’KUTENBHBIMY TUTaCTHHAMH. [10I0KHUTETBHBIX
IUTACTUH B ATHX aKKyMYyJISITOpax Bceraa ObIBaeT
Ha OJTHY MEHbIIIC, YeM OTPHIIATEIIbHBIX.

VY KaaMUEBO-HHUKEJIEBBIX aKKyMYJIATOPOB TIO-
JIO)KUTENbHBIE ITUTACTUHBI HE M30JUPYIOTCS OT
KOpITyca cocyna, a Hao0OpOT, COSIMHEHBI C HHM.
[Ipu TakoM yCTpOICTBE OTpHUIATEIHHBIC TUIACTH-
HBl Y 3THUX aKKyMYJISITOPOB JTOJKHBI OBITH TIIA-
TEIBHO H30JUPOBAHBI OT COCYAa DJIEMEHTa U OT
MOJIOKUTENBHBIX IUIACTHH, B MPOTUBHOM CIIydae
AKKyMYJISITOp 3aMKHETCS HaKopoTko. I[loatomy
MEXIY KaXJ0W MOJIOKUTEIBHON U KaXKIOU OTpH-
IATEIIEHOM TUIACTHHAMHU AJIEMEHTa MPOKJIaJlbIBa-
IOTCS DO0OHHUTOBEIE TPYOKH, a péOpa OTpHIIATEIh-
HBIX TUIACTHH H30JHPYIOTCA OT CTEHOK CocCy/a
TOHKUMH 300HUTOBBIMU IMPOKIIATKAMHU.

AKTHBHAs Macca y TOJIOKUTEIEHON TTACTUHBI
KaJIMHEBO-HUKEJIEBOTO aKKyMYJISITOpa COCTOUT U3
TUpaTa 3aKUCH HUKEIS, K KOTOPOMY J00aBisieTcs
HEKOTOPOE KOJMYECTBO MOPOIIKOOOpPA3HOTO Tpa-
¢dura. [locmemuuii CIIyKUT TOIBKO IS YMEHBIIIE-
HUSl CONPOTHBIICHUS W HE NMPHUHUMAET HUKAaKOTO
y4acTHsi B XMMHUYECKHX MpPOLECccaxX, MPOUCXOJs-
IIUX BHYTPU aKKyMYJISITOpAa BO BpeMs €ro 3apsija
Y paspsnia.
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AXTUBHasE Macca OTPHUIIATEIILHOW IJIACTUHBI
COCTOMWT W3 THpATa 3aKUCH KaJMUS ¥ THUJIpaTa 3a-
kucu kenes3a. JKenezo (kak rpagur B aKTHBHOM
Macce TIOJNIOKHUTENBHOM IUTACTHHBI)  SIBISICTCS
3/IeCh JUIIb J0OaBKOW aKTHUBHOW MacChl OTpHIIA-
TEJBHOW TUIACTHHBI, HO OHO HE NMPUHUMACT ydYa-
CTHS B XUMHUYECKHUX MPOLEccax, MPOUCXOSIINX B
aKKyMYJISITOPE.

B kauecTBe 2JIEKTpOJIMTA B INEIOYHBIX AKKY-
MYJISITOpaX TNPUMEHSETCS PacTBOP €IKOro Kayld
WM €IKOTO HaTpa.

DJIEKTPONHT XOTSI M MPHHUMAET aKTHBHOE y4a-
CTHE B XMMHYECKMX MPOLECCax, MPOUCXOAALINX
BO BpeMs 3apsia M paspsia IIEIOYHOr0 aKKyMy-
NSITOpa, HO HE U3MEHSETCS] HU IO CBOEMY COCTaBYy,
HY T10 IUIOTHOCTH ¥ HE PACXOJyeTCH.

[InOTHOCTH BMEKTpONUTA AJS ILEIOYHBIX aK-
KyMYJIATOPOB, pabOTAaIONMMX B YCIOBHUSAX JKHIIBIX
MOMEIICHUH, TomKHa ObITh 22—24°n0 mkane bo-
me (ynensHblit Bec 1,18-1,2) Ha nutp nuctmm-
poBaHHOI BOABI HYXHO B3sTh 250—2702 emnxoro
KaJi B KPUCTAJLIaX.

HopmanbHbiil 3apsaHblii TOK AN IIETOYHBIX
aKKyMYJIATOPOB JIOJDKEH OBbITh paBeH 1/4—1/6&wm-
KOCTH akkymyssitopa. ClenoBaTesbHO, ecliu EM-
KOCTh aKKymyJjsiTopa paBHa 60 aw, To HOpMab-
HBIN 3apsaHbiid Tok Oyzer 10—15a.

Ho 310 He 3HauuT, YTO WIENOYHBIE AKKyMYJIsi-
TOPBI HENb3S 3apshKaTh W Pas3psbKaTh MEHBITUMH
unn OonpmmMu Tokamu. Ilpm OGonpmmx Tokax
HYXXHO CIIEIUTH, YTOOBI TeMIIepaTypa 3JICKTPOIH-
ta He mpeseiciaa +40° C, B mpoTHBHOM cltydae
E€MKOCTh akKKyMyJiaiTopa yMeHbIuTcst Ha 50%u e
HEBO3MOXKHO OyZeT BOCCTAHOBHTb.

B koHIle 3apsiia 1MenT0YHON aKKyMyJISTOPHBIN
3NIEMEHT JOJDKEH JaBath 3. 1. ¢. 1,75-1,8. [locne
MpeKpaleHus 3apsaaa 3. 1. C. dIeMeHTa J0CTaTou-
HO OBICTpO HayMHAET MOHMXKaThcs 10 1,426.
Jlanpllie OHa CHIDKAETCSl CPABHUTENLHO MEICHHO.
Tax, Hanpumep, yepe3 10—12aneit ona gocTuraer
npumepHo 1,36. Pabouee nampspkenue (T. €. Ha-
NpsDKEHUE TIOJI HArpy3KOH) y 3apsDKCHHOTO Kajl-
MHUEBO-HHUKEJICBOIO aKKyMyJIsiTOpa paBHO IpH-
MepHo 1,256, y pa3psuKEeHHOTO aKKyMyJsiTopa
oHO ToHMWXKaeTcs A0 1. HyxHo TBEpmO 3amom-
HUTB, YTO 3. JI. C. Y Pa3psHKEHHOTO DIIEMEHTA PaB-
Ha 1,27, m0o3TOMY HanpspKeHUE HYKHO U3MEPATH
BCerja Moj Harpy3koi, WHaue MOXKHO BNACTb B
ommOKy. Eciau mipu BKIIFOYCHHH HOpMAaJILHOW Ha-
rpy3kHu Hampsokenue ¢ 1,27 ¢ Haynér ObicTpo ma-
natb A0 16, TO 3TO 3HAYMT, YTO AKKYMYJISATOD
paspsbker. lllenodnble aKKyMyJISATOPB MOKHO
paspsokath U 0 0oJjiee HU3KOTO HAINPSDKEHHS, HO
cucTeMaTuieckue pa3paasl Hmwke 1 ¢ mpuBomsT K
CHIDKCHHI0O MX EMKOCTH M COKpAIEHHIO CpOKa
CITYKOBI.



JIeCTBYIOIIMIA MaKeT
13 L ” 1
KeHoTpoHHBII BBITPSIMUTEIH

MakeT HarIsgHO JEMOHCTPUPYET TOKOIPOXO-
KJICHHE B CXEMaxX OIHOIOIYIEPHOTHOTO U JABYX-
MOJYNIEPUOHOTO BBITIPSIMHUTENCH.

Ha nanemn (¢ur. 1) nzoOpakeHa NPHHIIMITH-
ambHAsl CXeMa BBIIPSIMUTENS C IBYMS OJHOAHO[-
HBIMU KeHOTpoHamH. Hakanm ogHOrO M3 HHUX MO-
XKeT BBIKMIouYaThes. [lpu aTOoM momyuaercs cxema
OTHOTIONYIIEPHOIHOTO BBIIpAMICHUSA. B cxemy
BBE/ICHBI JIEKTPUPHUIIMPOBAHHBIC 3HAKH «+», «—»
W CTPEJKH, YyKa3bIBAIOIIME HAIpaBICHUE TOKA.
VcnoBHO 37eKTpuHUIMpPOBaHBl HATH Hakajga Ke-
HOTPOHOB M WX JJIEKTPOHHBIE HOTOKH. YIIpaBie-
HUE MaKETOM MPOU3BOJUTCS C TIOMOIIBIO BBIKIIO-
yarens Kj, yCTAaHOBICHHOTO B JICBOM HI)KHEM yT-
Jy TIaHEJW MaKeTa.

KEHOTPOHHbIV BbINMPAMUTENb 7/
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®ur. 1. BHelwHWn B1a aencTBytoLLero MakeTa

“KeHOTpOHHbIN BbINpsiMUTEND”.

[lpuHnMNMaNbHAsS cXemMa MOHTaXXa Makera
npenactanieHa Ha ¢ur. 2. JlaMIo4Yky Ha HEH oTMe-
YeHBI TEMH K€ HOMEpaMHu, 4To U Ha ¢ur. 1.
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Qur. 2. MNMpuHuMnNmnansHasa cxema
OencTByloLLero MakeTa
“KeHOTpOHHbIN BbINpsiMUTEND”.

T
B. K. JIabytuH, Harmsimabie mocoOust mo pajuo-
Texuuke (MaccoBas paguoOubanoreka), I'ocoHepro-
W3JIar.
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IIpocrenmmuii pacyér
2
CHJIOBOTO TpaHc(hopMaTopa

B nmro6uTtensckoi MpakTUKE PEaKO MPHXOIATCS
BBITNIOJIHATh TOJHBIA PacuéT CHIOBOIO TpaHchop-
Matopa. ['opasio mporie noiabp30BaThes yKe roTo-
BBIMH CTaHJAPTHBIMU CHUJIOBBEIMH TpaHc(opmaro-
pamu, BBITyCKAIOMIMMHUCS HAIIeW MPOMBIIIICHHO-
cThio. [loaTOMY 3/1€Ch IPUBOATCS JIUIIH HEKOTO-
pBIe TPAKTUYCCKHE YKa3aHWs, PYKOBOJCTBYSCH
KOTOPBIMH PaJIHOIIO0UTENb MOXKET BBIOpATh TO-
XOJSIIUIA TpaHCPOPMATOP, OTPEMOHTHPOBATH TO-
BPSKIEHHBIH  WJIM  NPUCTIOCOOUTH  TOTOBBIH
TpaHchopMaTop sl KaKUX-TUOO CIEeNHaTbHBIX
menei. DTUX yKa3aHWUH TOCTAaTOYHO TAKXKE W IS
TOTO, YTOOBI CHENaTh CHIOBOW TpaHChopMaTOp
CaMOCTOSITEITBHO.

[Ipu BBIOOpE CcHIIOBOTO TpaHChOpMaTopa IS
MMUTaHWS PAHOTIOOUTENBCKUX YCTAHOBOK HEOO-
XOJIUMO 3HAaTh, KaKMe¢ MOIIHOCTU U HANPSKCHUS
IOJDKHEBI 1aBaTh Bce Bropuunbie oomotku (11, I u
IV na ¢ur. 1). Haubomnee yrmorpeOHTENLHBIMHI SIB-
JSI0TCA TpaHcopMaTopsl MomHocThio 15, 35, 50,
75u 1006m.
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dur. 1. Cxema 06MOTOK CUNOBOrO
TpaHcdopmartopa.

Usrorosienue tpanchopmaropa TpedyeT moj-
cuéra CIICAYIONMX BEIMYUH: CCUCHHS CEpICUHH-
Ka, YKclia BUTKOB U JIaMETpa MPOBOJIa OOMOTOK.

Ceuenne cepacuHrKa TpaHcpopmaTopa Haxo-
muTcst 1o popmyite

Qcm = \/P()y

rae Py — MOITHOCTB, MMOTpeOsieMast IepBUYHOM
00MOTKO# TpaHcopMaTopa U3 CEeTH.

[Tpn mpuMeHeHHH CTajly MOHIKEHHOTO Kade-
CTBA JIy4llle MPOW3BOJHUTH IOJCUET CEYECHUS IO

bopmyne
Qcm = 1,2\/P0

HauGonee ymoTpeOUTENHHBIM THUIIOM CEpJeY-
HUKa JJIS CHJIOBBIX TPaHC(POPMATOPOB SBJISCTCS
craagaptHeiii 111-06pasnbeiii winu [1-06pazHpIid ¢
WIom@Ib0 ceuenust ot 6 1o 20 e,

2
DNeMeHThl W AeTalu JIIOOUTENbCKUX PagHOIPH-
émuukoB (MaccoBast panuobubnuoreka). ['ocanepro-
n3gar, 1950.



MomHocTs TpanchopmaTopa Py onpenensercs
gepe3 CyMMY MOIITHOCTEH, pacXOMyeMbIX B HETIIX
BCEX BTOPUYHBIX OOMOTOK, M K. II. A. TpaHchop-
Maropa. Momuoctu P; u P, MOHWXAIONIMX Ha-
KQJIBHBIX OOMOTOK BBIUHCIISIOTCS KakK TPOM3BEIIC-
HHUE U3 JCHCTBYIOIIMX BEIWYWH HANPSLKEHUN U
TOKOB, HCOOXOAUMEIX NJIs MUTAHHUS HaKaia JIaMIl.
MOIITHOCTH TOBBITIAIOIICH 0OMOTKH MOYKHO TIPH-
OJIIKEHHO PacCUYMUTATh, HCXOMS U3 MOIIHOCTH BHI-
MPSIMIICHHOTO TOKA MPY TOJHOM Harpyske, mpuoa-
BUB K HEH MOIIHOCTh, PACXOIYIOIIYIOCS B (DUIIBT-
PYIOIIEM YCTPOUCTBE M B KEHOTPOHE, T. €.

P, = 1,U+ *(R,*R).

3necy P, — momHOCTE, TIOTpebsiemMast OT TIo-
BBIIIAIONIENH OOMOTKHU;

|, — TOK, TOTPEOIIIEMBIiA OT BHIIPSIMUTEIIS,

U, — BBIIPSAMIIEHHOE HAIIPSDKCHUE;

R, —conporusnenue punbTpa,

R —BHyTpeHHEE COMPOTUBICHHE KEHOTPOHA.

Torma obmass MOmHOCTE P; Bcex BTOPHUYHBIX
oOMoTOK OyzeT paBHa P; = P,+P3+P,.

[Ipu ompenencHUH MOITHOCTH, MOTPEOIIEMON
TpaHc(hOpMaTOPOM M3 CETH, HEOOXOIMMO y4YeCTh
K. M. Jd., KOTOPBIA I TaKUX TPaHCPOPMATOPOB
MO>KHO NPHUHATE paBHbIM 75—80% .IlosToMy mo-
Hasi MOIITHOCTb Py, oTpebisieMast Tpanchopmaro-
poMm u3 ceTH, OyaeT paBHa

Po = 1,25P; = 1,25 Py+P5+Py).

Jis  ynpoméHHBIX pacdyéToOB YHCIIA BHTKOB
4acTo IMOJIB3YIOTCS BeMu4nHOM N — dmciom BHT-
koB Ha 1 6. Uncno BUTKOB Ha 1 6 onpenensercs u3
cnenyrmux Gopmyir:

45
N=22
QC"‘[
IS CICMATIbHOM TPaHC(OPMATOPHO CTAIN
60
N =
Qe

I XyAmed cranu. Yarne moiab3yroTcsl cpeHen
BEJIMUUHOU

_ 50+55
Qun

Onpenenus, TakuMm o0pa3om, BenuuuHy N, He-
TPYJHO TOJICYMTATh YHCIO BUTKOB KaXKIOH H3
obmoTok. Tak, y TIepBUYHOM OOMOTKH ISl CETH
B 1106 4mcIO BHUTKOB MEPBUYHON OOMOTKH
w; =Ne110,a gus 2206 wy; = Ne220. /Iis1 TOBEI-
maromein oomMotku W, = NeU,, rne U, — netict-
BYIOIIlee 3HAYCHUE HAIPSHKCHUS BTOPUYIHON 00-
MOTKH.

[Ipu peMoHTE cropeBIIero WU Mepejelike He-
MOJIXOIANIEr0 TpaHchopMaropa MOKHO PEKOMEH-

N
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JIOBaTh CICHYIONTHH CIOCO0 OMpenenéHus Yuciia
BUTKOB Ha 1lg. OmHa M3 HaKambHBIX OOMOTOK C
M3BECTHBIM HAIPSDKEHUEM Pa3MaThIBACTCS M TOJ-
CUMTHIBACTCS YMCIO €€ BUTKOB. [lonmy4yeHHOe umc-
JI0 BHUTKOB JENWUTCSA Ha HampsiKeHHe OOMOTKH.
Hampumep, oOMoTKa Hakana jJamMn HanpsHKEHHEM
6,3 6 cocrosina u3 26 BUTKOB; pasaenus 26 Ha 6,3,
noryauM 4,1 Butka Ha 1 6. [lepeMHOXWB BeTHUH-
HY 4,1 Ha HanpsHKEHUS, KOTOPHIC JODKHBI JaBaTh
OCTaJbHBIE OOMOTKH, ONpEACIUM HY)KHBIC YHCIIa
BUTKOB JJIS1 STHX OOMOTOK.

Hamnpspkenune Bcell TOBBIMAOMEH 0OMOTKH
CHJIOBOTO TpaHC(opMaTopa B OOJBIIMHCTBE CIY-
yaeB BeiOupaercs ot 400 no 6006. Hampsoxenue
MOHIDKAIOMINX OOMOTOK OIpeNeNsieTcs THUIIOM
JIAMII: 71 JIaMIT METaJUIMIeCKON CEpUU OHO PaBHO
6,36, U1 cTapbIX 00pa3LOB CTEKISAHHBIX JaMmIl 4 6
1 JUTsI KEHOTPOHOB OOBIIHO 5 6.

[Ipn HEOOXOAMMOCTH TIONYyYCHHS OOJNBIIETO
TOKa, YeM TOT, Ha KOTOPBIH paccuuTaHa HMEIO-
mascs 0OMOTKa, HE0OXOIMMO 3aMEHHUTh €€ HOBOM
obMoTKOI 13 Goree ToJCTOro mMpoBoaa. uamerp
MPOBO/Ia JIF000H 0OMOTKH TpaHChopMaTOpa Orpe-
JeNsieTCs U3 YCJIOBHS JIOIMYCTUMOHN IUIOTHOCTH TO-
ka Ha 1 am? cedenus mpoBoga. OBBIYHO U BCEX
00OMOTOK TpaHC(OpMaTOpa IUIOTHOCTh TOKAa BBI-
GupaeTcs OIMHAKOBOM U3 pacuéra 3 almm’.

B 3aBucumMocTH OT AOMYCTHMOW IUIOTHOCTH
TOKa JUAMETp MPOBOJA MOXET OBITh IMOACYHUTAH
10 OJTHOH M3 cienyroumx Gopmyi:

d=0,7VI (mst IIOTHOCTH TOKA 2,561/MM2);
d=0,6VI (mmst IoTHOCTH TOKA 3 a/MMZ);

d = 0,45V1 (wis mrotHOCTH ToKA 4 almm?).
3nech | —Tok B @ u d — auamerp MpoBoja B MM.

[Ipu wm3roroBieHUU TpaHChOpMATOpPa PaTUO-
JMOOUTENs dYalle BCEro TIONb3YeTCS TOTOBBIM
CTaHIAPTHBIM CEPACYHUKOM, IIO3TOMY 3/IeCh HE
MIPUBOJUTCS IMOAPOOHBIA pacyéT BceX pa3MepoB
IIacTUH U oKkHAa. OTpenenuB ceYeHne CepAcUHH-
Ka, TOIOMPAIOT TaKOH pa3Mep IUTACTHHBI, YTOOBI B
OKHE CepJ/ICUHHKA IIOMECTHINCH BCE 0OMOTKH.

Pacuér 3annMaeMoro 0OMOTKaMH MeCTa B OKHE
MOKHO TIPOU3BECTH, TOIB3ySICh MPUBOJAUMON HU-
Ke TabIuIe.

B arToif Tabnuie ykazaHO YUCIIO BUTKOB pas-
JUYHBIX COPTOB MPOBOJA, MPUXOASIIEEC Ha KaxkK-
JIbIA KBaJpaTHBIA CAHTUMETP IMONEPEYHOTO cede-
HUs Karymku. [Ipu ompenenéHun 3aHUMaeMOro
00MOTKOI MecTa B OKHE Haj0 00s3aTeIIbHO Y-
THIBATh W MPOCTPAHCTBO (ILIOIIAIb), 3aHUMAEMOE
n3osinue Mexy oomorkamu. Ilimomasns, 3aHu-
MaeMasi U30JISIIUeH, B HEKOTOPBIX CIy4asX MOXKET
OBITH JIOBOJIPHO 3HAYHUTEILHOM, M €CIIH e€ He YUH-
TBIBaTh, TO MOXHO JOITyCTUTH B pacuére rpyoyio
OLINOKY.



Jluamerp YHCIIO BUTKOB, MPUXOMSAIIHXCS Ha 1 ey’
1o MenH, CEYEHMs KaTyIIKH

MM 116 mmoo - maga | 1O 11391
0,08 8200, 5700 352G - -
0,1 5700 4250: 280C 2079 -
0,12 4000; 33200 228C 1720 -
0,14 3130 2650 190G 1470 -
0,15 2800, 2400 1720 1360 -
0,16 2500 2170 1 60C 1260 -
0,18 2070; 1800 1 36C 1100 -
0,2 1720: 1530 118G 940 665
0,22 1400, 1260 1020 835 595
0,25 1140 1020 835 700 51¢
0,3 810 740 630 540 413
0,35 592 567 493 395 245
0,4 470 450 395 325 202
0,5 308 302 274 231 182
0,6 217 217 194 172 134
0,7 164 164 148 134 108
0,8 125 128 117 108 88
0,9 101 103 95 88,5 73,5
1,0 83 85 79 73,5 62,5
11 69 70 64 62,5 53,5
12 58,5 59,5 55 53,5 46,5
1.3 50,5 51 48 46,5 41
14 44,5 45 42 41 36
15 39 39,5 37 36 32,2

1
CrinaxuBaronue GuIbTpbl

BoinpsiMieHHBIH TOK SIBJISIETCA MYJIBCUPYIO-
LIUM TOKOM, T. €. COACPKUT MOCTOSHHYIO U Mepe-
MEHHYIO COCTaBJISIONINE.

Ho 3amaua BBIIpSIMHUTENS] COCTOUT B TOM, YTO-
Obl MUTaTh Ty WIA WHYI Harpy3Ky, HalpuMmep
AQHOJHBIC LENU NMPUEMHUKA, MOCTOSHHBIM IO Be-
nuarHe TOKOoM. [losTomMy mepemeHHas cocTaB-
JISFOIIAs BBIPSMIICHHOTO TOKA SIBJISIETCS] HE TOJb-
Ko Oecrone3Hoi, HO U BpeaHoil. E€ He cnemyer
JIOMyCKaTh B HArpy3odHoe compotusieHue. [lo-
CTOSIHHAsl COCTABIIAIONIAsl, HAOOOPOT, SBISAETCS
MOJIC3HOM W JKeJaTelbHO, YTOOBl OHA ObLIA Kak
MOKHO OOJIBIIIE TT0 CPABHEHUIO C TIEPEMEHHOH CO-
CTaBJISIOLLIEH.

PaccMoTpuM BeIMYMHBI MOCTOSTHHOM COCTaB-
nstomnedt |- v mepeMeHHoU cocTaBisomed |- s
pa3IMYHBIX CXeM BhIIpsMuTene. [Ipu atoMm Hamo
WMETh B BUAY, YTO MYJIHbCALWU BBITPSIMIEHHOTO
TOKAa HECUHYCOUAAIbHBI U, CIEOBATENIbHO, TIEpe-
MEHHas COCTABJISIONIAsl CONEPKUT Pl TAPMOHUK.
Haubonpuryro Benmn4auHy MMeeT mepBasi TapMOHH-
Ka, aMIUTUTYJy KOTOpPOH MBI OynemM 0003Ha4aTh
Ima-

Tmom XKepeobros, PagroTexHnka st paguooou-
teneit, Ceaspusgar, 1949.
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JIisl OJTHOTIONYTIEPHOIHOTO BBITPSIMIICHHS T10-
CTOSTHHAsI COCTABJISIONIAst TOKa (MM HAIIPSHKEHIS)
cocrapiser toneko 0,32, T. e. mpumepHO /3 OT
MaKCHUMaabHOTO  3HAYEHUS |ue W U,
(¢ur. 1), a ammmuTya mMepBoOil TAPMOHHUKH TIEpe-
MeHHOU cocraBmaome |y = 0,3, Yacrora
MEPEeMEHHOM COCTABIIIOIICH paBHAa 4YacToTe Iie-
peMeHHOro Toka, T. €. 50ey TpH MHUTAHUH OT
aneKTpoceTd. Takum 00pa3oM, B 3TOM Cilydae Iie-
pEMEHHAsl COCTaBIISAIOIIAS OOJIbILIE TOCTOSIHHOM
COCTaBIIAIIOIICH, YTO SBISIETCS HEIOCTATKOM OJI-
HOTOJTYTIEPUOIHOTO BHITIPSMIICHUS.

i

dur. 1. Cocrasnswowme BbINPAMIIEHHOIO TOKa
npun ogHononynepnogHOM BbiNpAMITIEHUN.

B nByxmnonynepuogHoM BIIpsIMUTENE (32 UC-
KITIOYEHHEM CXEMBI C YJBOCHHEM HAIPSKCHHUS)
HMMEIOT MECTO CIEAYIOUINE COOTHOUIEHMS:

I: ~ 0,64/1451;(5 u UMaKC ~ 0142JML1KC'

TouyHO Takue *e COOTHOLICHUs OynyT W AJs
HanpspkeHuil. Yactora mynbcanuid yIBOEHHas,
T.¢. paBHa 100zy. Kak BuOuUM, MOCTOSHHAs CO-
cTaBJsirolnasl Ooiiplle MepeMeHHo. B sTom 3a-
KIII04aeTcss OOJBIIOE MPEUMYILECTBO ABYXIIONY-
MEPUOAHOTO BBINIPSIMIICHUS TI0 CPAaBHEHUIO C OJ-
HOTIOTYIEPHUOIHBIM.

UroObl TOK U HaNpsHKEHUE B HATPY30YHOM CO-
MpOTHUBIICHNH R, OBUIM IMTOCTOSSHHBIMH, HEO0XO-
MO CTIIaJIUTh MYJIBCAI[MH C TTOMOIIBIO (DUITBTPA,
BKIIIOYaEMOI'0 MEXAYy CaMHM BBIIPSAMHUTEIEM U
COIIPOTHUBJICHUEM HATPY3KH.

3aodaueii purompa s6nsemcs NPonycKkarue no-
CMOAHHOU COCMABNAIOUiell 8 HAZPY30UHOe CONpo-
muenenue U yYCmpaHeHue nepemMeHHOU CoCmas-
asowetl.

Hambonee wacto mnpUMEHSAIOMUECS CXEMBI
CTIaKUBAIOIIUX (PUIBTPOB NOKa3aHbl Ha (ur. 2.

L C2+RH
a)

Ct LC12 LC% Ry C1 RC2 Ry
T T) T T ) T
8 e

odur. 2. PasnnyHble cxembl
CrnaxkmearoLWwmx PunbLTPoB.
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Konpgencaropsl puiabTpa UMEIOT EMKOCThH I10-
psaKa HECKOJIbKMX MUKpodapaa. B kauecTBe HUX
IIUPOKO HCIIOJIB3YIOTCS AJIEKTPOIUTHUCCKUE KOH-
neHcaropel. Jlpoccenu Bcerga AenarTCS ¢ cep-
JNEYHUKOM W3 CTABHBIX IJIACTHH M YHCJIOM BHT-
KOB TIOPS/IKA HECKOJbKHUX THICSY JJISl TTONYYEeHHUS
WHAYKTUBHOCTU B HECKOJIBKO €IMHUI] WIH JECST-
KOB T€HpPH.

[lepemeHHBIE COCTaBISIOMINE BBITPSIMIEHHOTO
MyJBCUPYIONIETO TOKa, HMMEIoIMe 4YacToThl 50,
1002y u Oosee BBICOKHE, CBOOOIHO MTPOXOIAT Ye-
pe3 koHneHcatop C,, 001a1aronuii CpaBHUTEIHLHO
HEOOJBIIUM COMPOTHUBIICHUEM JUIS TIEPEMEHHOTO
TOKa 3TUX YacTOT, U BO3BpaIIarOTcs OOpaTHO B
BBITIPIMHUTENh. 3aT0 Jpoccens L mpemcraBmser
JUIS HUX BechbMa OOJBIIOE MHIYKTHBHOE COTMPO-
TUBJICHHE U MOYTH HE MPOMYCKAeT 3T TOKU, B TO
BpeMs KaK JJIs MOCTOSIHHOW COCTaBJISIOIIEH MEJl-
HBI TPOBOJ APOCCENSI IMEET HEOONBIIOE COMPO-
tuBneHue. [1o3ToMy majeHune HapsHKeHUs ITOCTO-
SITHHOHM COCTaBJIAIOIIEH Ha Jpoccelnie OyaeT He3Ha-
YUTENBHOE.

Tak kak HEKOTOpas 4YacTh MEPEMEHHOU Co-
CTaBJIAIOIIEH BCE K€ MPOXOIUT Yepe3 IPOCCEIb,
TO TIOCIIe HETO MapajieIbHO Harpy304YHOMY CO-
MPOTUBIICHNIO R, BKJIIOYEH emé OAMH KOHJEHCa-
Top C,, CONMPOTUBICHHE KOTOPOTO HEBEIUKO IIO
cpaBHeHUIO0 ¢ R,. B pesynprare Oombinas 4acTh
MEPEMEHHOT0 TOKA, MPOIIEAIIETO Yepe3 APOCCEb,
3aMbIKaeTcs yepe3 konaeHcarop C, v B Harpy3ou-
Hoe conpoTuBieHue R, He momamaeT. Uem Gombiie
WHAYKTHBHOE COMPOTHBIEHUE ApPOCCENs M HYeM
MEHBIIIE EMKOCTHOE COTPOTHBIICHHE KOHJIEHCATO-
POB, TeM Jrydriie GUIBTP OYAET CTIIKUBATH MTYJIhb-
caruu. Takum oOpaszoM, BenuuwmHbl L u C mis
(bUIBTPOB KenaTeTbHO OpaTh KaK MOYKHO OOJIBIIE.

Cnenyer oOpaTuTh BHHMaHUE Ha TO WHTEpEC-
HOE OOCTOSITETIbCTBO, UTO MepPEblll KOHOEHCAmMOp
Gurempa Cy e monvko cenaxcugaem nyibcayui,
HO U 3HAYUMENbHO NOGbIULAEN NOCHMOAHHYIO CO-
CMABIAIOWYIO 8bINPAMIEHHO20 HANPANCEHUs. DTO
o0BsicHsIETCSL TeM, 4TO0 KoHjaeHcarop C; mpu Ha-
pacTaHMM HaIpsDKEHUS OBICTPO 3apspKaeTcs OT
BBINIPSIMUTEIS TIOYTH JIO aMIUTATYTHOTO 3HAYCHHUS
HaIpPsDKEHUs, a 3aTeM MEIUICHHO pa3pspKaeTcs de-
pe3 Ipoccenb Ha CONPOTHBICHWE Harpy3ku R,.
Uepes keHOTpoH KoHAeHCcaTop C; paspsokaThes He
MOJKET, TaK KaK 3JICKTPOHBI HE MTPOXOAT OT aHO/A
K KaTomy, a paspsa depe3 R, mpoucxomur tem
MeJJIeHHee, 4yeM Ooibllie R, W MHIyKTHUBHOE CO-
MIPOTHUBJICHUE APOCCENs, MPEMSITCTBYIOIIEe OBICT-
pOMY HapacTaHHWIO TOKA M CIAJIaHUIO HATIPSIKEHUS
Ha KOoHzeHcaTope. brnaromaps aToMy HampspKeHHe
HE yCIIeBaeT MaJaTh TaK OBICTPO, KaK MPU OTCYT-
ctBun C,, a yxe mocie HeOOJIBIIOTO MOHMKECHUS
HaNpsDKEHUST CHOBA TOBTOPSIETCS 3apsi/i KOHIECH-
caTopa OT CJEIYIOIIEro MONymnepruoa TOKa, Mpo-
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XOJSIIEro Yepe3 KEHOTPOoH. B pesynbrate Hamnpsi-
xeHre Ha C; ONATh MOJHUMAETCS TOYTH JIO0 aMm-
TUTATYJHOTO 3HAYCHUS TMEPEMEHHOTO HampshKe-
HUSI.

Ha ¢ur. 3 nokazan CrutomHon JUHUEH rpaduk
W3MEHCHUS HaNpsDKeHMs Ha KoHjeHcaTope Cy pu
OJTHOTIOYTICPHUOHOM BBITIPSAMIICHHH, & MYHKTH-
POM JiaH Ui CpaBHEHHUs TpadUK BBITPSIMICHHOTO
HaTpsHDKEHUS] TIPU OTCYTCTBUU (uibTpa. M3 rpa-
¢duKa BUIHO, YTO MYJbCAIIMA 3HAYMUTEILHO CIJia-
JKCHBI ¥ TIOCTOSTHHAS COCTABIAIONIAs 3HAUUTEIHLHO
noBeicuitack. OHa yxe He paBHa 0,32MakcuMalb-
HOTO HampsbkeHus, a MoxeT cocraBusate 0,8-0,9
U.\rta)cc-

u 3apsid
-
N I I
AT AR
A W £ \Uecqunmpon Unaxt §
! \ / ; Y U 6e3 punsmpa
0

@ur. 3. CrnaxunBaHue nyrnbcawmm
nepBbIM KOHAEHcCATOpoOM hunbTpa.

Uewm Oombliie HArpy304Hoe compoTuBieHue R,
TEM MEHBIIIEe TOK pa3psaa KoHaeHcaropa C; u Tem
MeJIJICHHEE ClajiaeT Ha HEM HarmpspKeHUe. 3HAYHT,
MOCTOSIHHASI COCTaBJISONIas OYAET BBIIIC U MyJIb-
camuu OyayT criaxensl jyunre. Ecnu nenb co-
npotuBiieHus R, BooO1ie pa3oMKHYTh, TO KOHJICH-
carop Cj, 3apsSaUBIINCH IO MaKCHMAJbHOI'O Ha-
npsokeaust U,,,., COBEpIICHHO He OyaeT pas3ps-
KaThCsl U HANPsDKEHHWE Ha HEM OyJeT CTpOro mo-
CTOSTHHBIM, PAaBHBIM U,

Taxum obpasom, npu Hamuyuu Guismpa no-
CMosiHHOe HanpsdicenHue, dagaemoe Guinpsimume-
aem, modicem OblMb Gblude Oelicmeyioue2o Ha-
NpAJICEeHUsT 6MOPUUHOU Nogbluarowel. 00MOmMKU
mpaucgopmamopa U mMoxcem NPUOIUNCAMbCSL K
AMAAUMYOHOMY 3HAYEHUIO IMO20 HANPANCEHUSL.

Hampumep, ecnu geiicTByroliee nepeMeHHOE
HaMpsHKCHHUE, MOIaBacMoe OT TpaHchopMaTopa Ha
BHIIPAMHUTEID, paBHO 3006 (ero MOXKHO M3MEPHUTH
BOJIbTMETPOM, TOJAKIIOYEHHBIM K BTOPUYHOU
0OMOTKE), TO aMIUIUTyJHOE 3HAYEHHE OTOTO
HampspDKeHus  OyJieT, Kak H3BECTHO, paBHO
1,4300 = 42@. Ecnu mOCTOSHHAST COCTaBIISIIO-
mas HanpsDKeHUs Ha KoHjeHcarope C; Oyzaer co-
craiath 0,80, TO 3TO 3HAYUT, YTO OHA paBHA
U- = 0,89420 = 33@, T. €. 6onbuie 300s.

ITpakTHYeCcKH MOCTOSHHOE HATPSHKEHUE Ha Ha-
TPYy30YHOM COMNpPOTUBICHUN Ry OymeT MeHbIe
BCJIEJICTBHE TIOTEPH YaCTH HATIPSHKCHUS HA COTIPO-
THUBJICHUU MTPOBOJIA IPOCCEIIS.

[lepemeHHOEe HampsbKeHHE, KOTOpOe BCE ke
nMmeercst Ha koujaeHcarope C,, mogaércst Ha apoc-
cemb L u xonnmencarop C,, coeanHEHHBIE MEXTY
co00i TOCIeIOBATEeIbHO W WTPAIONINE POJIb KaK



OBl JenuTens HanpsoKeHus. IHIyKTHBHOE COTpo-
TUBJICHHUE JIPOCCENI BO MHOTO pa3 OOJbIIe, YeM
E€MKOCTHOE compoTuBJieHHe KoHaeHcaTopa Co.
[Toaromy OosibIas yacTh MEPEMEHHOTO HATPsIKE-
HUS TIaaeT Ha L v s BechMa Mamasi 9acTh 3TO-
ro HanpspkeHus npunagres Ha Cy, a Takke W Ha Ha-
TPy30YHOE COINpPOTUBICHUER,, BKIIOUYEHHOE Ta-
pamensho Co.

CnemyeT OTMETWUTB, 4YTO CIJIQXKMBAIOIIUH
(UNBTp MEHCTBYET TEM JTydIlle, YeM BBIIIE YaCTO-
Ta MyJbCAINH, TaK KaK TOTJa BO3pPacTacT MHIYK-
THBHOE COIPOTUBIICHHUE JPOCCEINS U YMEHBIIAETCS
€MKOCTHOE  COMPOTUBIICHHE  KOHJICHCATOPOB.
[Mynbcanuu Xyxe CrIaKUBAIOTCS MPH OJHOMOIY-
MEPHOJHOM BBIMPSIMIICHHH, Korma 4actota f umx
paBHa 50ey, W Jydlne Tpu JBYXITOIYTIEPHOTHOM
(f =1002y).

Mbl paccMoOTpenu JIEUCTBUE TaK HA3bIBAEMOTO
OJTHOTO 3BEHA WJIM ONHOW sueiiku umbTpa. s
JYYIIeTO0 CTIQXKWBAHUS WHOTNA TPUMEHSIOTCS
¢unbTpel M3 NBYX—TpEX sueek. llpumep cxembl
JIBYX3BEHHOro (HbTpa IMOKa3aH Ha Qur. 2g.
3neck koHnencarop C;, mpoccens Ly 1 KoHIEHCA-
Top C, COCTaBJIAIOT OJHO 3BEHO M padOTalOT TaK,
Kak 3To OBUTO paccMoTpeHo BbImie. OTHOBpEMEH-
HO KoHzeHcaTop C, WrpaeT pojib BXOAHOTO WU
MEPBOrO  KOHJIEHCATOpa s BTOPOTO 3BCHA
¢unpTpa, B KOTOPOE BXOIAT Apoccenb L, u KoH-
nercatop Cz. Bropoe 3BeHO paboTaeT TOYHO Tak
kKe, KaK W TIepBOE, W CO3MaéT JOMOIHUTEIHLHOS
CTJIa)KMBAaHUE TYJIbCAIIAN.

B caywasx, xorma BeiamumHa HEOOXOIUMOTO
BBITIPSMIICHHOTO TOKa OYEHb HEBEJIHKA M JOITyC-
THMa HEKOTOpasi MOTepsl MOCTOSHHOTO HampshKe-
HUS, BMECTO JIPOCCENs IJsl yJeIIeBIeHUS U yII-
porreHusl GMIbTpa BKIIOYAIOT CONMpOTHBICHHE R
(MpoBOJIOYHOE WM HEMPOBOJIIOYHOE), KAK 3TO TMO0-
Ka3aHo Ha (ur. 2 2. BeauunHa 3TOTO COMPOTUBIIEC-
HUS 00BIYHO OepETCSl B HECKOIBKO THICSY HITH JIe-
CATKOB ThIcsd oM. [lomHas cxema HamOomee pac-
MPOCTPAHEHHOTO ABYXMOIYINEPUOTHOTO BBIPSI-
MUTEIIS ¢ GUIBTPOM TI0Ka3aHa Ha Qur. 4.

ﬂﬂLﬂﬁv—ﬂ

dur. 4. Cxema AByXnonynepuoaHoro
KEHOTPOHHOrO BbINpAMUTENS
C (bMnbTpoMm.
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o 1
CenreHOBBIN BBIIIPAMUTCIIb

B mocnemnue romsl Ml MATaHUS aHOAHBIX U
CETOYHBIX LENed PajuoNpUEMHUKOB U yCHIIUTE-
Jel OT ceTel MEepeMEHHOTOo TOKa YCMEIIHO MpH-
MEHSIOTCSl CEJIEHOBBIE BBIIPSIMUTENH. B 3THX BBI-
MPSIMATENSIX IS TTPeo0pa3oBaHUsl TEPEMEHHOTrO
TOKa B MyJbCUPYIOIIUNA BMECTO KEHOTPOHOB MpHU-
MEHSIOTCSI CEJICHOBBIC BBINPSIMUTEIBHBIC 3JIEMEH-
THI.

CeneHOBBIN BBIIPSIMUTENBHBIN 3JI€MEHT Mpel-
CTaBJIACT COOOW HHKCIMPOBAHHYIO CTAJIBHYIO
maiioy (B BBIIPAMHUTENSAX, IMUTAIOIINAX MTPHEMHH-
KM, IPUMEHSIOTCS MIaii0b1 auamerpoM 25—35mum),
MOKPBITYIO C OJTHOM CTOPOHBI TOHKHUM CJOEM Ce-
neHa. IloBepxX celieHa HAHECEH METAINTMYECKHUI
CJIOM M3 JIETKOIUTABKOTO CIUIaBa BUCMYTa, KaJIMHUS
n onoBa. CranmbHas miaif0a Ha3bIBACTCS HUKHHUM
BIEKTPOJIOM WM aHOJOM, & CJIOU JIETKOIUIABKOTO
CIUTaBa — BEPXHUM DJJIEKTPOJOM WIH KaTOJOM.
[TosTOMYy yKa3aHHBIA JIETKOMJIABKUHN CILJIaB Ha3bl-
BaOT KaTOHBIM CIUIaBOM.

Ecnmu k HIKHEMY 3JIEKTPOIy MPHIOXKHUTEH TO-
JIOKUTENBHBINA, a K BEPXHEMY JJIEKTPOAY — OTPH-
LAaTeIbHBIN MOTEHIMAN, Yepe3 CIOW celeHa Mou-
NET TOK OOJNBIIMK, YeM B CiIy4ae, €CIU IPHIIO-
KUTH TTOTEHIIHAIBl B MPOTHUBOIIOJIIOKHBIX HAIPaB-
nenusx. CrnemoBaTenbHO, Takas maiba oOiamaeT
BBINIPSIMUTEIIBHBIMYU CBOMCTBAMH, T. €. OHA MOXKET
mpeoOpazoBaTh MEPEMEHHBIH TOK B ITyJIbCHPYIO-
A,

OpuHOYHAas 1maiiba MOXKET OBITh HCIIOJIE30BaHa
JUTSL BBEITIPSIMJICHHSI TIEPEMEHHOTO ToKa ¢ dddek-
TUBHBIM HampsbkeHueM He Oonee 14—16g. Ilpu
0OJIbIIEM TPUIOKCHHOM HAMPSHKCHUU  <Galld-
paromuii cnoi» paspyuaercsi, W maiida Tepser
CBOSI BBITIPSIMUTEIIHHBIE CBOHCTBA.

CEJIEHOBBIII CTOJIBMK. [{ns BbIIpsiMie-
HUS CCIICHOBBIMHU BBIIPAMHUTEISAMH OOJBIIHX TIC-
PEMEHHBIX HAIPsLKEHUN TPUMEHSIOT DSl COequ-
HEHHBIX MOCJIEOBATEIHHO CEICHOBBIX JIEMEHTOB,
MpUYeM UX 9HCcIo Oepércs u3 pacyéra, 4ToOBI Ha
KOKIYI0 Maidy MPUXOAWIOCh HANpSHKEHHWE He
cBhitie 12—14g.

Takast cOopka U3 CEIIEHOBBIX AJIEMEHTOB TIOKa-
3aHa Ha ¢ur. 1. KoHCTpyKTUBHO#M OCHOBOI1 31€CH
SIBJISIETCSI METAJUTMYECKUM CTEP)KEeHb, Ha KOTOPBI
HajeTa TpyOKa M3 M3OJSIIMOHHOTO Marepuaia ¢
BHCIIHUM JHAMETPOM, PaBHBIM JUAMETPY BHYT-
peHHEro OTBepCTHs MMaidbl. Ha 3TOT cTepikeHb
HAJEBAIOTCs IMOCIEA0BaTeNbHO IMaida co cioeM
CeJICHa, IPYKUHAIIAS METALTNYSCKas 1manoa, Ma-
nas maiiba, oAtk maibda co CIoeM CelieHa U T. 1.

!B. H. Horagun u P. M. Manunun, Kuura ceb-
ckoro pamuodukaropa (MaccoBas paguoOuOIHOTEKA),
T'ocanepromsnar, 1951.



[Ipyxunsmas 1maitda OCyIEeCTBISET KOHTAKT
BEPXHETO 3JIEKTPOAA OJTHOTO CEIIEHOBOTO JIEMEH-
Ta Yepe3 Malylo METAJUTMYECKYIO Maily ¢ HHK-
HUM DIIEKTPOJOM CJEIYIOUIErO CEICHOBOTO 3Je-
MeHTa. i moMydYeHns IOTHOTO KOHTAaKTa MeX-
Iy BCEMHU Iaii0aMu BeCh CTOJOHMK CTATHBACTCS
raifkaM, HaBUHYMBAEMbIMH Ha KOHIIBI METaJLIH-
YECKOTO CTEPKHSI.

M3onauuonHas wadba

BbisodHOU nenecmok
Laliba ¢ ceneHosbiM Crioem

lpyxuHHas waliba
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Bl =1 = H s H 1
Cmsieusarowasi Manasi  M3onsyuoHHasi mpybka
2atika waluliba
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®ur. 1. CeneHoBbIV BbINPSIMUTENBHbBIV CTONBUK
N ero cxemaTmyeckoe nsobpaxeHue.

Bxitouenue cronOuka B CXeMy BBITPAMUTENS
OCYIIECTBIISIETCS. Yepe3 Ba METAIIMUECKHX JIeTie-
CTKa, OJIMH U3 KOTOPBIX COEAUHEH CO CTAIbHOU
maiOoi KpalHETO B CTOJIOMKE CEJICHOBOTO 3JIe-
MEHTa, a Jpyrol — ¢ KpaiHeill B cToiOuke mpy-
KUHATIEH 1raiboit. M3omsmmuonHbIe a0l mpe-
MATCTBYIOT KOPOTKOMY 3aMBIKAHHIO MEXIY Kpaii-
HUMH 3JIEMEHTaMH CTOJIOMKA Yepe3 CTATMBAIOLINN
CTEP)KEHb.

Ha ¢wur. 16 mokazano cxemarndeckoe 0003Ha-
YEHHUE CEJICHOBOT'O BBIIPSMHUTEIBHOTO CTOIOHUKA.

CXEMA CEJIEHOBOI'O BBITTPAMUTEJIA.
OpHa U3 pacmpoCTpaHEHHBIX B MACCOBBIX PaIHO-
CIIyIIATENbCKUX MPUEMHHUKAX CXE€Ma BBIIPSIMHUTE-
7Sl ¢ celeHOBBIM crojbukom CB mpuBeneHa Ha
¢wur. 2.

1
2

o EEEN

4
 ~ I_c — K HakanbHoU yenu

dur. 2. Cxema BbINPAMUTENS C CEMNEHOBLIM
CTONBMKOM U aBTOTPaHC(OPMaTOPOM.

3mech BMECTO CHJIOBOTO TpaHCc(opMaropa
npuMeHeH aBToTpaHcopmarop AT, mpencras-
JSIOIIUHI KaTyIIKy U3 U30JMPOBAHHON MPOBOJIOKU
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C CepJCYHUKOM U3 CTAIBHBIX IUIACTHH. OT BUTKOB
KaTyIIKU clieNaHbl oTBOABI. K amexTpoceTn ¢ Ha-
npsoxkerneM 220 ¢ aBroTpanchopMmarop mpucoe-
muasercs xoHmamMu 1 u 4 cBoeil 0OMOTKH, U Ha-
NpsDKEHUE Ha CEJICHOBBII CTOJNIOMK MOCTYIaeT He-
MOCPEICTBEHHO M3 CETH.

B pesynbrate BBIIPSIMUTENBHOTO JEHCTBUS
cTonbuka Ha KoHAeHcaTope C MOTy4YaeTCs IMyb-
cupyromee Hanpspkenue. IIpoBoma, o0o3HaueH-
HBIC + 1 —, UAYT Yepe3 CrIaKUBaIOMUi QUIbTp Ha
MUTaHUE aHOJIHBIX Lernel npuéMHuKa. Yncio BUT-
KOB MEXIy HIDKHHUM KOHIIOM OOMOTKH aBTO-
TpaHcopmaropa, 00O3HAUEHHBIM LUPpoi 4, u
OTBOJIOM, 0003Ha4YeHHBIM IHU(POH 3, BEIOHpaeTcs
TaK, YTOOBI HA 3THX BUTKaX IOJIyJaI0Ch HaIIpsKe-
HHe, HeoOXoauMoe I HaKaja JIaMIl IPUEMHIKA.
[IpoBoaa OT 3THX ABYX TOYEK UAYT K HUTSIM HaKa-
Jia TaMIl MpUEMHUKA.

Certsb ¢ HanpsokenneM 110—127s moakiodaer-
csl K KoHIy 4 0OMOTKH aBTOTpaHcdopMaTopa U K
orBony 2. IIpu »TOM B 4YacTH BUTKOB OOMOTKH
MEXIy KOHIOM 4 M OTBOAOM 2 MOJydYaeTcsl Ha-
npsoxkerne okono 100 . Tak Kak ceneHOBBIN
CTOJIOMK MOJKIIOYEH K KOHIy 1 0OMoTKH, TO yKa-
3aHHOE 100aBOYHOE HANPSHKEHUE CKIIABIBACTCS C
HANpsOKCHUEM CETH, NOABEASHHBIM K TOYKaM 2 U
4, ¥ Ha CENICHOBBI CTOJNOHMK OMATh MOAA&TCs Ha-
npspkenue okono 220 6. CrieqoBaTenbHO, HE3aBH-
CHMO OT TOTO, TUTACTCS JIN BBIIPSIMUTEID OT CETH
c HanpsokenuneM 220 wmu 110-127g, Ha ceneHo-
BBI CTOJNOMK MOAAETCS MPAKTUYECKH OAHO U TO
e HampspkeHue. [lostomy B o0onx ciydasx mo-
Jy4aroTcs HPUMEPHO OIMHAKOBBHIC BBIIPAMIICH-
HBIC HAIIPSDKCHHUS.

[Turanue npuémuuka “Poauna”
1
OT 3JICKTPOCETH IMEPEMEHHOTO TOKa

PasBuBaromiasicss anmexkTpuduKaIysi KOJIX03HOH
JEPEBHU OTKPHIBAECT CEILCKUM PaTUOIIOOUTEIISIM
ITUPOKHE BO3MOKHOCTH TPUMEHECHHS TOKa DJICK-
TPOCETH JIJIS MUTAHUS PaTHOTIPUEMHHUKOB.

31ech MPUBOIUTCA CIOCOO TEepeBOAa MPUEM-
HukoB “Pomuna” u “Ponuna-47” Ha muTaHue OT
AJNIEKTPOCETH, HE TPEOYIONIHMA W3MEHEHUS IPUH-
LUIAAIBHOM CXEeMBI U 3aMEHBI JIaMII.

OTO OCYIIECTBISICTCS] MPUMEHECHUEM TSI TTH-
TaHUs 1eneld Hakalla ¥ aHOJIOB JIaMIl IPUEMHHUKOB
“PonuHa” ABYX CEIICHOBBIX BBIIpsAMUTENci. Cxe-
Ma MpuEMHUKA OCTaéTcs 0e3 M3MEHEHHH, a mepe-
BOJ[ €TO C TTUTAHUS OT JICKTPOCETH HA MIUTAHUE OT
Oarapeil OCyIIECTBISICTCS MyTEM MePECOSAMHCHUS
YEeTHIPEXKUIBLHOTO KaOelTsl.

T . ..
b. JleBannosckuii. Ilutanue npuémuuka «Poau-
Ha» oT cetH, «Paguo», 1949 Ne 9.



CXEMA BBIITPAMUTEJBHOI'O BJIOKA.
Cxema Ojoka BEIIPSIMHTENICH, KOTOPHIH HEOOXO-
TUMO coOpath Ui MUTaHWS MPUEMHHKA, MPHUBE-

neHa Ha ¢wur. 1.
R11,51T +120B
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dur. 1. MpuHuMnNuansHas cxema
CeneHoBOro BbINPAMUTENS.

Takoit 670K COCTOUT W3 MOHMKAIOIIETO CHJIO-
Boro TpaHcopmatopa Tp M IBYX CEJIEHOBBIX
cTosONKOB A u 5. IlepBrIii BEIIPSIMIIIET BBICOKOE
HamnpspKeHUe, HeoOX0IuMOe IS TUTaHMs aHOZOB
namn. CriaaxuBaromuil QUIBTP COCTOUT W3 CO-
NPOTHUBJICHUS Ry W 3MEKTPOMUTHYECKUX KOHJIEH-
catopoB C; u C,.

CeneHoBbI cTONOMK 5 BBHIMPSIMISIET HU3KOE
HampsDKEHUE IS MUTaHWS HUTEW HaKaja JIaMIl
npuémuuka. JIpoccens /Jp u xonaeHncatopsl Cz u
C4 COCTaBISIIOT CIIIQXKUBAIOMIUN (HIBTP 3TOTO
Bemmpsivutesss.  CompoTtuBneHne R, — oObIYHBIN
peocTaT ISl pEryIMPOBKH TOKa HaKaa.

PaGotaer sToT 670K Tak. C KOHIIOB TTOJOBHUHBI
NepBUYHOI 0OMOTKH TpaHcdopmaropa Tp (cek-
i | u 1), paccuntanHoit Ha 1276, nepeMeHHOE
HamnpspKeHHe ToJaéTcs HEeMOCPEACTBEHHO K cele-
HOBOMY CTOJIOWKY A, M 3Ta 0OMOTKa HCIIOJIb3YeT-
csl B KauecTBe aBToTpanchopmaropa. ITo odecre-
YHBAET TOCTOSHCTBO BBIIPAMIICHHOTO HampsiKe-
HUS HE3aBUCHUMO OT TOT0, OyIOeT IU BKIIOYEH
TpaHcopmarop B ceTh ¢ Hampsbkenuem 110, 127
wn 2206. Cam BeIpsaMuUTeIs (CTOIOMK A) BKITIO-
gaercd 1o cxeme Mocta. [Ipu motpebisemom Toke
okoJio 10ma B punbTp BMECTO ApOCCENs CTAaBUTCS
HETPOBOJIOYHOE CONpoTUBIEeHUE Ry, KoTopoe
BMecTe ¢ koHaeHcaropamu C; u C, BrosHe obec-
MeYNBaET HEOOXOANMOE CTIIAKUBAHHE ITyJTHCAIIHH.

HanpspkeHnue Ha BBIXO/IE 3TOTO BBINPSIMUTENS B
3HAYUTENFHOW CTETIeHN 3aBUCHUT OT EMKOCTH KOH-
nencatopa Cj;; ¢ yBenMueHHEM EMKOCTU Hamps-
keHue noBblmaercs. [lpu ykazanHeix Ha ¢wur. 1
BenmmunHax émkxoctu C; m compoTtuBienus R; Ha
BBIXO/Ie (pHIbTpa MO HArpy3KOW MONydaeTcsl Ha-
npsoxenne 120s.

BremmpsMutenbHBIH  CTONONK b, TUTArOIUN
[lerb Hakaja JlaMn TpuéMHHKA, COOMpaeTrcs: 1o
OOBIYHOU JIBYXITONYIIEPHOTHON cxeMe. Kak moka-
3BIBAET MPAKTHKA, TAKOW BBHIMPSAMUTEI IS JaH-
HOTO citydasi Oosee MOAXOIUT, YeM MOCTOBOM, TaK
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KaK M3-32 HEKOTOPOH HECHMMETPHYHOCTH ITUIEY Y
MOCTa BO3HUKAIOT 3HAYUTEIHHBIE MTyIbCAIINH.

Boobme Bompocy ¢uibTpanuy HamnpspKeHUs B
IIEMY HaKaJla CJIeyeT YICNIATh CEpbE3HOE BHUMA-
HHUE, TaK KaK OT ATOTO B 3HAYUTEIbHOW CTETICHU
3aBHCHT KauecTBO paboThl mpuémHuKa. [Ipu Toke
0,464 (rox Hakama jamn npuéMmHuKa “PoxnHa”)
3Ta 3ajaya SIBISIETCS BECbMa HEJErKOM M MOXKET
OBITh YAOBJIETBOPHUTEIHHO pEIICHA JIUIIb MPHUMe-
HEHUEM B (MIBTPE COOTBETCTBYIOIIETO IPOCCEIIS
Jlp n xougencaropoB Cz; u C, obOmagarommx
00JIBIIION EMKOCTBIO.

KOHCTPYKILMA  BBHIPAMUTEJIBLHOI'O
BJIOKA. O6a BoimpsiMuTeNss CMOHTHPOBAaHBI Ha
AIOMIHHEBOM IIIACCH, pa3Mepbl KOTOPOTO IOKa-
3aHbl Ha ¢ur. 2. Dopma U pa3Mepsl ero BeIOpaHbI
C TakUM pacy€ToM, YTOOBI IIACCH MOTJIO IOMEC-
THTBCS B suKe npuémanka “Pomuna” u “Pomm-
Ha-47". PacronoxxeHue peraineit aToro OJoKa Xo-
porro BUIHO Ha ¢ur. 3.

5~ [lepeBsHHOE OCHOBaHUE —
e i R

= ey e

210

dur. 2. Wacecn gns seinpaMiTens.

V]
- —re————
PUCYHOK He

COOTBETCTBYET

ot ot ey

BeinpamuTens

MaHenbka nuTtaHua Llokonb

dur. 3. Boinpsmutens B ALWNKe
npuémHuka “PoanHa-47".

CBepxy 1mIacCH pacIiOJIOKEHBI —CEIIEHOBBIE
ctonouku A u b u kouzaencatop Cy, BHYTpH IlIac-
CH pa3MEICHBl TMOHIKAKIIHUNA TpaHchHopMaTop
Tp, xoupencatopsl Cy, C,, C3 u apoccens p. Ilo-
NoOHOE MIaccH, MOHSATHO, MOXHO CHAENaTh U U3
(haHEepbl WM TOHKUX JOCOK. BEIXOIHBIC 32)KMMBI
BBINIPSIMUTENICH YCTaHOBJICHBI HA TCTUHAKCOBOW
mianke. s nmpuéMunka “Pomnaa” ymoOHee cre-
JIaTh BBIBOJBI YCTHIPEXKIILHBIM IIIHYPOM, TaK



KaK Ha caMOM NMPUEMHHMKE MMEIOTCS 3a)KUMBI IS
MMOAKIIFOYEHUS [TUTAHMS.

CeneHOBBIE CTOJIOUKH MOTYT OBITH B3SITHI JIFO-
0oro THIa, COCOOHBIC MPOMYCTUTHh TOK IS Ha-
kana He Menee 0,54 W TOK IS MUTAHUSA aHOIIOB
jgami okojo 15—12mua. Ilpu 3tom ciiegyer pyko-
BOJICTBOBAThCS TEMH COOOPKEHUSMH, YTO K Ka-
JKJIOM IIaii0e CEJECHOBOIO CTOJ0MKA MOJKET OBIThH
MPWIOKEHO HampsbkeHue He Oonbiie 12-14s, a
IUIOTHOCTH TOKa JOJDKHA OBITH He BoIe 50—60ma
Ha 1 ey’ paboueii TOBEPXHOCTH MIAMGEI.

Hcxons u3 9TOro, 4muciio mamd B Ka)KIOM ILIe-
ye cToOuka A gopkHo ObITh He MeHee 9-10,a
IuaMeTp pabodeil MOBEPXHOCTH IIAl0BI —HE Me-
Hee lcum. B cronbuke b MOXKET OBITH IO ABE
11a¥0bI B IJICUE TUAMETPOM He MeHee 35mm.

JlaHHBIE CENICHOBBIX CTOJOWKOB, NPUMEHEH-
HBIX B OTHMCHIBACMON KOHCTPYKIIUH, IPUBEICHBI B
Tabmn. 1.

Tabmuma 1
Makcu-
Haumeno- | luamerp | Yucno | Maxkcu- MAIBHOE
BaHUE maiOpl, | IIai0 B |MallbHEII
HarpsiKe-
cToJIOnKa MM mie4ye | TOK, Ma
HUE, 6
A 20 180 120
b 45 800 24

CaMonenbHBIMU JIETASIMA  OJIOKA  SIBIISTIOTCS
TTOHIDKAIOTHI TparchopmaTop Tp u apoccens Jp
¢unpTpa.

Tpanchopmarop coOpaH Ha CEpICYHHKE U3
mwractus 111-19; ceuenne cepaednnka 5 cy’. Tep-
BUYHAsl ero OOMOTKa, KaK BHIHO U3 Qur. 1, cek-
mronuposana (I, 11, 111) ¢ pacuérom Ha BKITIOUe-
Hue e€ B ceTh ¢ Hanpsbkenuem 110, 127u 220s.

Oomotka |V TpaHchopMaTopa HaMOTaHa IIO-
Bepx oOMoTkH | u cocrout u3 aByx cekmuid. Ot
CpeIHEH TOUKH ATON OOMOTKH CIENIaH OTBOJI.

JlaHHBIC OOMOTOK MPHBEACHBI B Ta0JI. 2.

Tabnuna 2
Cekupu Harps- Yucno Huaverp
Toxk, a MpoBOAA,
00OMOTOK | JKEHHE, 6 BHUTKOB
MM
| 110 0,11 1300, 0,27-0,3
Il 17 0,1 200 0,27 -0,3
1 93 0,06 1100 0,2
v 11x2 0,5 130%2 0,5-0,6

Hpoccens /[p ¢punbTpa coOupaeTcs Ha cepaed-
nuke u3 mmactuH 1-25. Ceuenue cepreunuka
7 ev?, mmprHa Bo3IymHOTO 3a3opa 1. Hamor-
Ka TIPOU3BOAMTCS BUTOK K BHUTKY IIPOBOJOM
I13 0,5mm. Yncno BUTKOB OOMOTKH ApOCCens pa-
BHO 800.ComnpoTuBIICHHE APOCCES TOCTOSTHHOMY
TOKY IOJDKHO ObITh paBHO 12om. Eciu comporu-
BJICHUE OKa)KeTcs OOJIbILE, TO CIEAYET YBEINYUTh
YHCIO BUTKOB BTOPHUYHON OOMOTKH TpaHcopma-
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TOpa, TaK KaK MHa4Ye HampsHKeHHE Ha BBIXOJE BHI-
npsMutenst Oyner MeHbine 2g6. Ecmu ke compo-
TUBJICHHUE JAPOCCENs 3aMETHO MeHbIne 12om, TO
Ha BBIXOJIC BEITPSMUTEIIS MTOTyYUTCS HAMPSHKCHUE
0osiee 2 6. B 9TOM cilydae M3IIMIIEK €ro NMPUaAETCs
morjomnars peoctarom Ry B 5—100m.

Konpnencaroper C; u C, MOMmKHBI OBITH PacCcyu-
TaHbl Ha pabouee HanpsvkeHue 150-3005, a C; u
C,—mHa 25s.

CoOpaHHBIH BBIIPAMHUTEIBHBIA OJIOK HE Tpe-
OyeT HUKAKOro HalaxkuBaHus. HeoOXoauMo nuib
peoctatoM R, TOYHO OTpEryJIMpOBaTh HampsDKe-
HUE Hakala. B mensx mpemocTOpOoKHOCTH TpH
MEPBOM BKJIIOYCHUM OJOKa B NPUEMHHK HAJO
MOJTHOCTBIO BBECTH peocTarT R, B Iemb Hakania.
3areM, BKIIOYUB BOJIBTMETP, HAAO C TIOMOIIBIO
peocTaTa TOYHO TOAOTHATH HY)KHOE HANpPSIKEHUC
Hakana.

[Ipu oTcyTcTBHM BONBTMETpA HANPSHKEHUE Ha-
Kajla yCTaHaBIMBACTCA II0 TPOMKOCTH MPHUEMA,
T. €. BPAIlICHUEM PYYKH PEocTaTa IMOCTEIEHHO I10-
BBHIIIIAIOT TOK HakKaja J0 TeX IOop, MOKa He MOoIy-
YUTCS TPOMKHUM mpuém. 3aTeM Haao PYUKy peo-
cTara clerka MoBEpPHYTh B 0OpPaTHYIO CTOPOHY, HO
TaK, 4TOOBI HE OBUTO 3HAYUTEITHPHOTO YMEHBIIICHHS
TPOMKOCTH, ¥ OCTaBHUTH €€ B 3TOM IMOJIOKEHUH.

BxurodaeTcs GJIOK B CeTh IPY MOMOIIH IITHYpa
C BHJIKOH, IPUCOCTUHEHHOTO K 3aKMMaM IepPBUY-
HOW OOMOTKHM TpaHc(opMaTopa, COOTBETCTBYIO-
IIIUM HAIPSDKCHUIO CETH.

s mepexoma Ha mutaHue oT Oatapell Hajo
OTKIIIOYUTH BBIIPSIMUTENBHBIN OJOK OT MPUEMHHU-
Ka ¥ MOJKIIOYUTH OaTtape.

JIutepatypa
Knueu

U. N. CrixeBckuit, [anpBaHumveckue Oarapen
akkymynsTopsl  (MaccoBass paanobudnuoreka), I['oc-
sHeprousaar, 1949.

ONUCHIBAIOTCS TPOCTEHUIITNE CaMOJEIIbHBIC DJIEMEH-
THl U BBITYCKaeMbi€ MPOMBINIJICHHOCTHIO THITBI dJIe-
MEHTOB ¥ OaTapei, UCTIOIb3YEMBIX B PaTHOIIOOUTEIb-
CKOH mpakTuke. M3maraioTcss OCHOBHBIE TpaBuia 00-
palIeHus C aKKyMYJISITOPaMHU.

®. U. Tapacos, Kak mnocTpouts BBIIPIMUTEID
(MaccoBas pamguobubnunoreka), [oconeprousaar, 1949.

OnucaHue MPOCTOrO CaMOJCIBHOTO JIAMIIOBOTO
BBITIPSMHUTEIIS.

B. I1. Cennunuxuii, CamonelbHble rajibBaHUYECKUE
anemenTsl (MaccoBast pamuooubianoreka), I'ocanepro-
n3nar, 1950.

[IpakTudeckoe pyKOBOJCTBO I CAMOCTOSITEIILHO-
IO W3TOTOBJICHUS TallbBAHUYECKUX DJIEMEHTOB Pa3HBIX
TUOB. OTUCHIBAIOTCS TaK)Ke CaMoOeNbHbIe OaTapen U
JIAIOTCSl YKa3aHUs MO0 BOCCTAHOBJICHHIO 3aBOJICKUX 0Oa-
Tapel HaKajia M aHOJa.



C.H.Kpuze, Pacuér MagOMONIHBIX CHIOBBIX
TpaHchopmaropoB u apoccenei punsTpos (MaccoBas
pagrobubimnoreka), 'oconeproumsuar, 1950,

MeTtonsl pacu€ra TpaHcHOPMATOPOB JJIST BBHITIPSIMHU-
Teleil W YHpOMEHHBIM crmocod pacdy€ra apoccenei
GbUIBTPOB.

b. A. JleBangoBckuii, Ilutanne npuémuukoB «Po-
JquHa» oT anekrpocetr (MaccoBast paanoOoubInoTeKa),
T'ocanepromsnar, 1950.

OnucaHue BBIIPAMUTENCH AN MUTAHUSA OT DJICK-
TpoceTH OartapeiHbIX NpUEMHHUKOB <«PoanHa-47»,
BU-224,PIIK-9 u PIIK-10.

H. B. Kasanckuii, ABrotpanchopmarop (Maccosas
pagrobubiroreka), 'oconepromsaar, 1950.

PacckaswiBaeTcs, kak paboraeT aBTOTpaHchopma-
TOp, ¥ IPUBOIUTCS METOJHMKA €TI0 pacuéra.

P. M. Manunun, Ilutanue paguonpuéMHUKOB OT
anexTpocetn (MaccoBast paguobubnnorexa), ['oconep-
romusaart, 1950.

OmnucaHbl pa3IMYHbIC CXEMbl KCHOTPOHHBIX H CeJie-
HOBBIX BBITIPSIMUTENCH M JaHBl YKa3aHUs MO BBIOODPY
KCHOTPOHOB M CEJICHOBBIX CTOJIOMKOB, MPUBOJISATCS
pacuéThl BRIIPSIMUTEINCH U (PUIBTPOB K HHUM.

B. B. llumoB u I'. M. JlaBeinoB, VcTounmkm TOKa
Il GatapedHbIX  paguonpuéMHUKOB, CBs3bHU3IAT,
1950.

PaccMarpuBaroTCcsi IPUHIUIBI PabOThI, YCTPOHCTBO
U MPUMEHEHHE TePBUYHBIX HCTOYHWKOB TOKa Iuisi Oa-
TapeHHbIX PanuoNpUEMHUKOB. OIHCHIBAIOTCS OCHOB-
HBIC TUIIBI HAKATBHBIX M aHOJHBIX OaTapeid, BBITyCKae-
MBIX OTEYECTBEHHON MPOMBINUICHHOCTBIO, W JAIOTCS
COBETHI 10 BBIOOPY MCTOYHUKOB MHUTaHUS M OOpaiie-
HUIO C HUMU.

J. A.Tepmran u B. A. Jlaparan-Cymes, Camo-
JeNbHBI BUOponpeoOpasoBarens (MaccoBast pajano-
oubnunoreka), loconepronsmar, 1951.

[ToapoOHOE ommcaHWe MPOCTOTO YCTPOMCTBA, TMpe-
00pa3yIomero HU3Koe MOCTOSHHOE HANPSHKCHHE aKKy-
MYJISITOPOB B TIOBBIIICHHOE MTOCTOSTHHOE HAIPSHKEHUE.

K. b. Mazenb, BeinpsiMmutenu u crabunusarops! Ha-
npsbkenust (MaccoBasi panuo6ubinoreka), I'ocaHepro-
n3gar, 1951.

PaccmatpuBaroTCsi OCHOBHBIC CXEMBI BBIPSIMUTE-
JeH W OSJCKTPOHHBIX CTAOMJIM3aTOPOB HAPSIKCHUS.
[puBoasTcs pacdéThl KEHOTPOHHBIX U CEJICHOBBIX BBI-
psAMUTENEH, a TakkKe CrIaXuBaromux GuibTpoB. Jla-
€TCS KOHCTPYKTHBHBIA pacd€T TpaHchopMaTopoB u
Jpocceriel M pacuéT SJEKTPOHHOTO CTAaOMIM3aTopa Ha-
TIPSDKCHAS.

Cmamvu
B. Cennuukuii, Hcnonb3oBaHue  pa3pspKEHHBIX
snementoB MBI, «Pamgno», 1949 Ne 4.
W. U. CrimxeBckuii, Onementsl BJl, «Paano»,

1949,Ne 5.

I1. TonpoBanckuii, CeneHoBBIC BHIMPSAMUTENH, «Pa-
o», 1949 Ne 7.

J. Tepwran u B. Japaran-Cymes, CamojenbHbli
BUOpomnpeodpasoBareb, «Paano», 1949 Ne 8.

P. Manunun, Bempsamuteny, «Pamuo», 1950 Ne 10.

P. Mamunnn, Craaxusatomue GuibTpbl, «Paano»,
1950,Ne 11.
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I'JIABA JIEBSITAS
JIAMIIOBBIE TPUEMHUKHN U YCUITUTEN

X

[TapameTpsbl pa,Z[I/IOHpI/IéMHI/IKal

st Toro 9To0BI CpaBHUBATH PaAHONIPUEMHU-
KH ¥ KJIaCCU(PUIMPOBATh WX, HENb3s OTPaHUYH-
BaThCs OOIMIMMH W HEONPEACIEHHBIMU YKa3aHHS-
MH O TOM, IUIOX WU XOPOII JaHHBIH MPUEMHUK.
HyxHBI TOYHBIE XapakTEepUCTHKH €ro padoumx
kadecTB. [is 3TOro HamO pacmojaraTh HEKOTO-
pPBIMH JaHHBIMH, TO3BOJISIONIUMA OOBEKTUBHO
OIIEHUTH Ka4eCTBA PATUOIIPHEMHIKA.

TakrMu 00BEKTUBHBIMU JAHHBIMHE, XapaKTePH-
3YIOIIMMH 3JIEKTPUUSCKUAE KadecTBa MPUEMHUKA,
SIBIISIIOTCS €T0 TIApaMETPHI.

[lapamerp mo-Tpedeckn O3HAYaeT — OTMEPH-
Baromuii (u3mepsitorumii). [TapameTpsl paguornpu-
€MHHKA — ATO TaKUE €ro JaHHBIC, KOTOPBIC MOIY-
YaroTcsl B pe3yJbTaTe BIOJHE ONpeneiIEHHBIX H3-
MEpEHUH.

OcHoBHBIC MapaMeTpbl (MOKA3aTEeNH) paguo-
NpUEMHHUKA CIIEIYIOIINE:

1. Tuama3oH BoJH (4acToT).

2. BbIxoiHast MOIITHOCT.

3. [Torpebnsiemast MOIIHOCTb.

4. YyBCTBUTEIBHOCTh, T.€. CIIOCOOHOCTH pa-
JUOTTPUEMHYKA TPUHUMATH CIIA0bIE CUTHAJIBI.

5. N30upartenbHOCTh, T. €. CIOCOOHOCTh BhIJIE-
JIATh CHUTHANBI TpeOyeMo#l paauoCTaHIMH U He
MPOIYCKaTh CUTHAJIOB JPYTUX CTAaHIMHA (OTCTpau-
BaThCH).

6. YacroTHas XxapaKTepUCTHKA, ITOKA3bIBAIO-
masi, Kak TpUEMHUK BOCIPOU3BOAUT pa3IHUHBIC
Y4acTOTHI.

JUAIIA30H BOJIH. [Inana3oH npuéMHHUKA
orpenenseT coboil yuacTok (MIH MOJI0CY) 4acToT,
Ha KOTOpPOM NpuéMHUK padortaet. [IpunsiaTo yka-
3bIBaTh JIMANA30H B KHWJIOTEpIaX WJIM B Merarep-
max (mis Hambojiee KOPOTKHX BOJH), a 4acTo B

1
Ilo Pa3HbIM UCTOYHHKAM.

XX
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MeTpax. Cienyer UMeTh B BUAY, YTO OJHA TOJBKO
CIOCOOHOCTh MPUEMHHKA TJIABHO HACTPAaWBaTHCS
Ha OIpeIeTEHHYIO TI0J0CY YaCTOT HE TapaHTHPYET
BO3MOXXHOCTH TpHEMa BCEX CTaHIMH, paboTaro-
IIUX Ha 3THX YacToTax. s sToro emé HeobOxo-
UMO, YTOOBI HAIMpPSDKEHHOCTH TONS CTAaHIUU B
MecTe TpuéMa JO0CTaTOYHO MpEBHINIAjIa YPOBEHb
MOMEX, a TakKe, YTOOBI MPUEMHUK 001a1an COOT-
BETCTBYIOIIEH YyBCTBUTEIHHOCTHIO.

CoBpEeMEHHBIC JIaMIIOBEIE PaJUOTPUEMHUKH
MMEIOT OOBIYHO TPY OCHOBHBIX JUAIa30HA. JJTUH-
HoBoNHOBEIH (0T 2 00010 723 M), CpeaHEBOITHO-
BoIi (0T 575 mo 187 M) M KOPOTKOBOJIHOBBINA (OT
75,6110 24,8m).

[IpuémHukKM, UMEIOIINEe BCEe TPU YKa3aHHBIX
ZMara3oHa, 4YacTO Ha3bIBAIOT BCEBOJIHOBHIMHU. llo
CYIIECTBY 3TO HAUMEHOBAaHWE HEMPaBUIBHO, TaK
KaK 3TU NMPUEMHHUKH HE OXBATHIBAIOT YJIBTPAKO-
POTKOBOJIHOBBIM Auana3oH. Kpome Toro, B cymnep-
TeTePOIUHHBIX MPUEMHUKAX, B KOTOPHIX OOBIYHO
UCTIONB3yeTCsl MpOoMeKyTouHast dactoTa 460xey,
BOJM3M 3TOM YaCTOTHI JAMAINA30H JOJDKEH HMETh
mposaji. MHade B quama3oHe, OIM3KOM K HpOMe-
KYTOYHOW YaCTOTE, paJUONPUEMHUK paboTasl ObI
HEYCTOWYUBO U C UCKAKCHUSMHU.

Ho Tak kak paguoBemiaHve Ha YJIbTPaKOpPOT-
KHX BOJTHAX BEACTCS IMOKA TOJHKO B KPYIMHEHIITNX
IIEHTpax CTPaHbl, a MPOBAI B JJTUHHOBOJHOBOM
nuana3one He mnpepbiaer 120m, Ha3BaHHE «BCE-
BOJIHOBBIA MPUEMHUK» €I1I€ HE BBHIIUIO U3 YIOT-
pebneHus.

HexoTopbie BCEBOIHOBBIE MPUEMHUKH HUMEIOT
TOJBKO OJWH OOIHNHA KOPOTKOBOJIHOBBIM amara-
30H, YTO 3aTPYIHSET HACTPOHKY, TaK Kak JOCTa-
TOYHO YyThb-4yTh MOBEPHYTh PYYKY, YTOOBI MOTE-
pATH TPUHUMAEMYI0 PaJUOCTaHINIO. DTO OCO-
OCHHO XapaKTEpHO JJIs Hadaia KOPOTKOBOJIHOBO-
ro Auamna3oHa, I7ie Ha Y3KOM y4YacTKE PaclojoiKe-
HO 0COOCHHO OOJIBITIOE YUCIIO PATHOCTAHITHIA.



C mpyroii CTOPOHBI, paguOBEIIaTeIFHbIE CTAaH-
MU HE 3aHUMAIOT BECh KOPOTKOBOHOBBIN TUama-
30H, a pa0OTaIOT JIUIIb B OTACIBHBIX €0 y4acT-
Kax. DTO — TaK Ha3bIBaeMble KOPOTKOBOJIHOBBIC
BelIaTeIbHbIC TUAMa30HBbI.

Ha mikane HacTpoWku paguonpuEéMHHUKA 3TU
JTMara30Hbl OOBIYHO MOAYEPKHYTHI JTOTOTHUTEITH-
HOH JINHUEH.

UT0OBI 00JIETYNTh HACTPOHKY HAa KOPOTKOBOJI-
HOBBIC CTAHIIMA W TOJYYUTHh OOJiee yCTOWYUBBIN
MpuéM, HEKOTOPhIC PATUOTIPUEMHUKH JCIAIOTCS C
pacTSIHYTBIMH JHAMa30HAMH. JTO — HeOONbIIHe
y4acTKU KOPOTKOBOJIHOBOTO nuana3ona (300—400
Key), PaCTSIHYThIC Ha BCIO IIKATY PagdONpPUEMHH-
Ka, Omaromapst ueMy oOecIeduBaeTcsl ymaoOHas U
MJlaBHasi HacTpoiika. B coBpeMeHHBIX MNPUEMHHU-
KaX BBICIIMX KJIacCOB OBbIBae€T OT ABYX A0 IATH
pPacTSHYTHIX nHara3oHoB. OOMmMA KOPOTKOBOIHO-
BBl IMaNa30H B 3TOM CIIy4ae CIY>KUT JIJIs Ipuéma
JIUIIIB B TE€X YYACTKaX, KOTOPHIE HE PACTSHYTHI.

Takum 00pa3oM, COBPEMEHHBIC DPaTUOIIPUEM-
HUKHA MOTYT UMETh OT JBYX J0 BOCBMH U JaXKe Je-
CSATH PA3TUYHBIX TUANa3oHOB (BKIIIOYAs PaCTIHY-
THIC).

BBIXOAHAA MOUIHOCTD. Ilocnenmuss
(oxoHeUHAas) CTyIEHb PAaAMONPUEMHUKA OTHAET B
TeJe(OH WU TPOMKOTOBOPUTEIh HEKOTOPYIO
MOIIHOCTh TOKa HU3KOW YaCTOThI, KOTOPYIO HA3bI-
BalOT BBIXOJIHOM MOINHOCThIO. [Ipu 3TOM Ha 3a-
KUMax TeleOoHa WU TPOMKOTOBOPUTEIS MPUEM-
HUKa TOJIy9aeTCsl HEKOTOPOE HampsKeHHE, HA3bI-
BaeMO€ BBIXOJHBIM HalpspkeHueM. BrixomHas
MOIIHOCTH BBIPAXKAETCS B BaTTax WIM B MHJUIH-
BaTTax.

Jlisi HOpMaJIbHOW CITBIIIMMOCTH Ha TeledoH
BBIXOJTHasE MOIMHOCTh JOoKHa ObITh oT 10 mo
20m6m, a BBIXOJHOE HAIPSDKEHUE MPH STOM CO-
craBiser ot 15 no 206 111 BRBICOKOOMHOTO TeJe-
¢dona. Ilpuémanku, paboTarOIIHE ¢ TPOMKOTOBO-
PUTENSIMH, UMEIOT 3HAYUTEIHHO OOJIBIIYI0 MOIII-
HOCTh (OT COTCH MUJITMBATT 710 HECKOJIBKUX BAaTT).

Uewm OombIe BBIXOIHAS MOITHOCTH MPHUEMHU-
Ka, TeM OONBIIYI0 ayIUTOPHUIO OH MOXET 00CITy-
KUTh.

Jlst o0CITy XKUBaHUS KWIBIX TTOMEIICHUH T0C-
tatoyHa MoIHOCTh 0T 200mem no 3—4 em. [pu
MOIITHOCTH B 3—5671 MOXKHO OOCITYUTb OOIBIION
3. YIIMYHBIE TPOMKOTOBOPHUTEIH IOTPEOJISIOT
MomHocTh 10 1006m, a MHOT A U BHILIIE.

[upoko  pacrpocTpaH€HHBIE  TPUEMHUKH
MMEIOT BBIXOJHYKO MOIIHOCTH: «Pekopn-47» oko-
no lem, AP3-49 0,6 ¢m, «Boctok-49» 1,5¢m,
BO® M-557 okono 3 6m, OatapeitHbIil TPUEMHUK
«Pomguna» 0,2-0,18m.

[Ipu onpeneneHUN BRIXOAHONH MOIIHOCTH IIPH-
HUMAaeTCcsl BO BHHMMaHHE MOIIHOCTH, KOTOPYIO
NPUEMHUK OTAAET IPU OIPEAEIEHHOM MUHUMYME
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HCKa)XCHUM, B CBSI3U C 4eM €€ Ha3bIBAIOT MHOTJA
«HEUCKAXKEHHON MOITHOCTBIOY.

OtnaBaeMyr0 TNPUEMHHKOM DJICKTPHUYSCKYIO
MOIIHOCTh HE CIEAYyeT CMEIIMBATh C aKyCTHYe-
CKOIl MOIIIHOCTBIO, T.€. MOIHOCTHIO 3BYKOBBIX
KoJeOaHWil, pa3BUBA€MBIX TPOMKOTOBOPHUTEIIEM.
Tak kak KOA(PQOUIMEHT TOJE3HOTO JCHCTBHSA
IPOMKOTOBOpHUTENCH O04YeHb Majl (B CpelHEM OKO-
10 1%), To oTmaBaeMasi IPUEMHHMKOM aKyCTHYE-
CKas MOIIHOCTh MTPUMEPHO B CTO Pa3 MCHBIIE YKa-
3BIBAEMOI B TACTIOPTAX BBIXOAHON MOIIHOCTH.

[NIOTPEBJISIEMAA MOIIHOCTBL. Morm-
HOCTh, TOTpeOisieMass TMPUEMHUKOM OT OCBETH-
TEJIHHON CETH, BHIPAKACTCA B BaTTaX W SABISACTCS
MOKa3aTeseM, XapaKTepU3YIOIUM  AKOHOMHUY-
HOCThb paavoNnpuéMHUKAa. UeM MEHbIIyl0 MOII-
HOCTPH MOTPEOIIAET MPUEMHHK, TEM OH SKOHOMUY-
Hee. [lo BenmumHe mMOTpeOIIEMON TPUEMHUKOM
MOIIIHOCTA MOKHO BBIYHCIIUTB, CKOJNBKO OyZAeT
CTOUTH JICKTPOIHEPTHSI, HYXKHas JJIs €ro pabOoTHI.

CremaeM TpUMEpHBIN pacy€T s MpUEMHUKA
«benapyce», umeroriero 13 maMm ¥ MoTpeOIIsto-
mero ot cetu 1806m.

HomyctuM, uto mpuéMHUK paboTaer S yac. B
CYTKH, CIIEJJOBATEIbHO, B JEHb OH IOTpeOIIsIeT
9006mu (BarT-uacoB), a B Mecam 900x30 =
27 0006mu, wmun 27026mu (TeKTOBATT-4ACOB;
1 xunoBart = 10rekroBart = 1 000Bart). Onun
TeKTOBATT-4aC 0 MOCKOBCKOMY Tapudy CTOHT
4 xorm. (1 kunoBarr-yac — 40xom.). CiegoBarels-
HO, CTOMMOCTh IUTaHWs PaJUOTPUEMHIKA B ME-
can coctaBuT 270%4 = 1(. 80«.

CoOTBETCTBEHHO CTOMMOCTb MHTAaHUS TPUEM-
HUKa CpEJHel MOIIHOCTH, MOTPEOISIONIero, cKa-
xeM, 50—-806m, cocraBut oT 3 p. 10 4 p. 80 k.
Otr UdpPHI CIIeTyeT 3HATh BCEM, HMEIOIITIM TIPH-
€MHUKM W TIPOKMBAIONIUM B KOMMYHAJIBHBIX
KBapTUPAX.

1
qYBCTBI/ITCJ'IBHOCTB

CrocoOHOCTh  pagWONPUEMHUKA TPUHAMATH
JaTbHUE WK BOOOIIE ¢1ab0 CIBIIIMMbIE CTaHIHN
XapaKTEepPU3yeTcsl €ro 4YyBCTBHTEIBHOCTHIO. Teo-
PETUYECKH 3TO Ka4eCTBO MPUEMHHUKA TIPEIACTABIIS-
€TCsl OYeHb MPOCTHIM: YeM OOJIbIlIe YyBCTBUTEINb-
HOCTb MIPUEMHUKA, TeM OoJiee C1adble CUTHAJIBI OH
MOXKET MPUHUMATH M, CIICAOBATEIBHO, TEM 0OJb-
1€ CTAaHIUN OH MOXKET NMPUHITH. Ho mpakTuiecku
BO3MOXKHOCTH NMPHEMA TOTO WM WHOTO YMCIA pa-
JUOCTAHIIMI 3aBUCHUT OT psifia IPUYHH, YTO JeIacT
MOHSITHE O YYBCTBUTCIHLHOCTU PAUOTIPUEMHIKA B
M3BECTHOW CTEMEHW PACIUIBIBYATHIM W HESCHBIM
JUTSL HAYMHAIOIUX PATUOTIOOUTEIICH.

i IMoneroit, YyBCTBUTEIBHOCTD, «Panno», 1949.



HAIIPSKEHUE HA BXO/JIE. Curnans! mpu-
HMMaeMOM CTaHIIMM MOCTYIAIOT Ha BXOJ MPUEM-
HuKa (BXOJOM MPUEMHHKA HA3BIBAIOT €0 3KUMBI
«aHTEHHA — 3a3€MIICHHE»), pa3BMBas Ha HUX He-
KOTOpOE€ TepEeMEHHOE HampsKeHHE BBICOKOW Hac-
TOTBHI. DTO HANPSKEHHUE HA3bIBACTCSA BXOTHBIM.

UeMm MCEHBIIE BeIMYWHA BXOJHOTO HAMpsKe-
HUS, TOCTaTOYHAS Ui HOPMANbHON pabOThI MpH-
€MHHKA, TEM BBIIIE €T0 YYBCTBUTEIBHOCTD.

Jlyis Toro 4ToOBI M30€kaTh Pa3HOOOS B OIICH-
KaX, YCJIOBWJIHCh CUMTATh MEPOU UYBCTBUTEIHHO-
CTH NMPUEMHNKA TaKOE HAIIPSDKEHUE, KOTOPOE HA/I0
MOJIBECTH K €ro BXOAY, YTOOBI TOJYYHUTh HA BHI-
X0JIe¢ HOPMaIIbHYK) MOITHOCTh. HopmanbHasi BEI-
XOJHasi MOIIHOCTh paBHA OJHOM JiecsITOM Hau-
OOJIBITICH BBIXOAHON MOIIHOCTH NMPUEMHHKA, T. €.
TakOW MOIIHOCTH, KOTOPYIO MNPUEMHHUK OTHAET
pu kKodhpurpieHTe HEMMHEWHBIX UCKaXEHUH, HE
npeebiniaromeM 10%.

MUWJUIMOHHBIE OOJIN BOJIBTA. Heobxo-
JUMOE JUTS TTOJTYYCHHUSI TAaKOW BBIXOJHOW MOIIIHO-
CTH BXOJIHO€ HaIpspKeHHE OOBIYHO ObIBaeT OYEHBb
MaJIbIM — OHO U3MEPSIETCS MUJUTMOHHBIMU JIOJISIMH
BOJIbTA — MUKPOBOJIbTaMu (mkg). Takum obpasom,
YyBCTBUTEIILHOCThIO NMPUEMHUKA HA3BIBAETCS TO
HampspKeHHE B MHKPOBOJBTAaX, KOTOPOE HAJI0
MOJIBECTH K €T0 BXOJY, YTOOBI MPUEMHUK OTIaBall
HOPMAJIBHYIO BBIXOJIHYIO MOIIHOCTh. Ecnm, Ha-
NpuMep, JJIsl OTYyYeHUs] HOPMAJIbHOW BBIXOJIHOU
MOIIHOCTA K MPUEMHUKY HAJ0 TMOJBECTH HAIps-
xenue B 100 mkx6, TO TOBOPAT, YTO €ro 4yBCTBU-
TEJIHHOCTh paBHA CTa MUKPOBOJIBTAM.

Bxod npuémHuka
1 mMukposonbm (MKe) =
= 0,000001 sonbma (8)

Bennunnaa HanOOINBIIEN BBIXOJHON MOIHOCTH
U, CJIEOBATEIbHO, HOPMAJIBHOM BBIXOJHOM MOIL-
HOCTH TIPUEMHHUKOB OBIBACT pPA3IMIHON, MOTOMY
YTO BBIXOJHASI MOIIHOCTb B 3HAUUTEIHHOU cTere-
HU OIpeaenseTcd HU3KOYACTOTHOM YacThlO MpU-
éMHuKa. [loaToMy mnpu paBHOM YYyBCTBUTENIBHO-
ctu, Hanpumep 100mx6, oqH TPUEMHUK MOXKET
UMETh HOpManbHyI0 MomHOoCcTh B 0,1 6m, a apy-
roit — 0,2, 0,36m u 1. n. CrieoBaTenbHO, MO OT-
JlaBaeMOM TPUEMHUKOM MOIITHOCTH HENb3SI CY/IUTh
0 €T0 YyBCTBUTEIHHOCTH.

CrnemyeT 3aMeTUTh TaKXkKe, YTO MEXIy UyBCT-
BUTENBHOCTHIO NMPUEMHHUKA U €€ YMCICHHBIM BBI-
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pakeHHEeM B MHUKPOBOJIBTAX CYIIECTBYET 0Opart-
Has 3aBHUCHUMOCTH. 4eM OOJbIIIe 3HAUYCHUE TYBCT-
BUTEBHOCTH, BEIPAKCHHOE B MUKPOBOJIBTaX, TEM
MEHBIIIE YyBCTBUTEIBHOCTh MpHEMHUKA. Ecmiwm,
HaIpuMep, YyBCTBUTEIHLHOCTD OJTHOTO TMPUEMHIKA
paBua 100.mxs, a npyroro 1 000mxe, TO 4yBCTBU-
TEIHHOCTh MEPBOTO U3 HUX B JIECATH pa3 OOJbIIIE,
9eM BTOPOTO. DTO OOCTOATEILCTBO PaAMOCTyIIa-
TeTM W HAYMHAIONIUE PATHOJIFOOWTENTH JacTo 3a-
OBIBAIOT W MPHUIAIOT HEBEPHOE 3HAUCHUE YMCIICH-
HOMY BBIPQXKCHHUIO YYBCTBUTEILHOCTH.

YEMY PABHA UYYBCTBUTEJIbBHOCTS.
UyBCTBUTEIILHOCTh TNPUEMHUKA JIUIIb BeChMa
MPUOIU3UTEILHO MOXKET OBITh BBIPAKEHA KaKOM-
HUOYIb OMHON BENMWYMHOW. B ACHCTBUTEIIBHOCTH
OHa HE OCTaéTCs MOCTOSHHOM Ha BCEX €ro Jauara-
30HAaX U JaXKe B MpeJieax O HOro auana3oHa. Kak
MIPaBUJIO, YYBCTBUTEIHHOCTh NMPUEMHUKOB OOBIU-
HO ObIBaeT HAMOOJIbIIEH B JIIMHHOBOJIHOBOM JHa-
Ma30He ¥ HAMMEHBIIICH — B KOPOTKOBOJIHOBOM, a B
Mpeenax KakIoro Juana3oHa 4YyBCTBUTECIHLHOCTh
ObIBacT OOJBINIE Y IJTMHHOBOJHOBOTO <«KOHIIA»
JMara3oHa ¥ MEHBIIEC y €ro KOPOTKOBOJHOBOTO
«koHIa». Ha mpakTuke MOTyT BCTpeUaThCs HEKO-
TOpBIC OTCTYIUICHHS OT JTOTO TpaBwWia, OOBSC-
HSIOIIMECS 3HAYMTEIBLHBIM OTKJIOHEHHEM KayecT-
Ba KOHTYPOB Kakoro-nu0o auama3oHa OT HOp-
MaJIbHOH BelnuHrHbI. ITIOHATHO, YTO €ClIH B KAaKOM-
00 TMPUEMHUKE CHeNIaTh KOHTYPHI CPETHEBOJ-
HOBOI'0 JUala30Ha BBICOKOIO KadecTBa, a JIMH-
HOBOJTHOBBIE — OUY€Hb HH3KOTO, TO YyBCTBHUTEIb-
HOCTh B CPEIHECBOJTHOBOM JTHAIA30HE MOXKET OKa-
3aThCs OosIee BBICOKOM, YeM B JUIMHHOBOJIHOBOM.

[nuHHbIE 80IHbI

1

CpedHue 80/1HbI
50

N
S

Mukposgonbmei

150 200 400 600 1000 1500

Kunoeepubi —

lNpumepHbie Kpusbkie
U3MEHEHUS 4y8cmeumebHoCcmu

KakoBa ke 4yBCTBHUTEILHOCTh COBPEMEHHBIX
MPUEMHUKOB?

ITpuéMHUKM MacCOBOTO THIA, HANpPHUMEp Ta-
KHe, Kak «Pekop/», HMEIOT YyBCTBHUTEIBHOCTh B
JUTMHHOBOJTHOBOM juana3oHe okono 300 wmks, B
cpenHeBomHOBOM — okoio 350—400mkeé U B KO-
POTKOBOIHOBOM — 0K0JI0 500.MK6. Y MpUEMHHUKOB
CpemHHX KjaccoB, Bpoae BOD M-557, Benmnuunsr



YYBCTBUTEIILHOCTH COOTBETCTBEHHO COCTABIIAIOT
150, 200u 250 mxe. Y npuéMHHKOB IIEPBOIO
KJlacca, HalpuMep Takux, kak T-689, st undpsr
co0TBeTCTBEHHO cHIDKaroTcd 10 60, 80u 100mxs.

K 4uciny HamMeHee 4yBCTBUTEIBHBIX MNPUEM-
HUKOB OTHOCSATCSI, €CTECTBEHHO, JIE€TEKTOpPHBIC

NpUEMHHKH, B KOTOPBIX HE MPOU3BOIUTCS HHKA-
KOT'O YCHJICHUS TPUHUMAEMBIX CUTHAJIOB. OOBIYHO
NPUHATO CYUTATh, YTO JUII HOPMAJIbHOH PabOTHI
JETEeKTOPHOTO MPUEMHHKA HYKHO MOJBECTH K €r0
Bxoay HampsbkeHue He meHee 50 000wmxs, T. e.
okomno 50me, unu 0,05s.

Peropg

[nuHHbie 8osiHbl 300 Mke  [nuHHbIe 80s1HbI 150 MK
CpedHue sonHbl 350 mMke CpedHue 8osHbl 350 Mk8
Kopomkue eonHbl 500 mke Kopomkue 8osiHbl 500 mMke

JIC-689* SLoaucovaey”

[nuHHbIie 805iHbI 60 MK
CpeldHue 8onHbl 80 MKe
Kopomkue eonHbl 100 mke

YEM OIIPEJEJISIETCA YYBCTBUTEJIb-
HOCTbD. YyBcTBUTENBHOCTh MPUEMHHUKA ONpEre-
JSieTCs. Pe30HAHCHBIMH CBOMCTBaMH KOHTYPOB U
YCHIIUTEIBHBIM JICUCTBHEM JIEKTPOHHBIX JIAMII.

OCHOBHOW BENMYMHOM, XapaKTepu3yIomei Ka-
YeCTBO KOHTYPA, SBJSIETCS €T0 JOOPOTHOCTD, 000-
3Hayaemas OykBoit Q (ky). Kourtyp mpu pe3oHaH-
ce YBEIMYMBACT MOJIBOJTUMOE K HEMY HaIpsHKEHUE
B Q pa3. Ecnmn Q xontypa paBao 100 u k Hemy
MOJBECTH IEPEMEHHOE HampsbkeHue 16, To mpu
COBIQJICHUM COOCTBEHHOH YacTOTHI KOHTypa ¢
YacTOTOW TOABEAEHHBIX KOJEeOaHWH Ha KOHType
nonryuyaetcs Harpspkenne 1006. Crnenyer, oHaKo,
OTMETHUTh, YTO (PAKTHYCCKH KOHTYpPBHI HE TIOBBHI-
MIafoT HanpsbkeHre B Q pas, Tak Kak B CXeMe MpH-
EMHUKA K KOHTYpaM MPUCOSTUHSIOTCS Pa3InyHbIC
uenu, kotopele ymMeHbmaioT Q. Ho Bcé e peansb-
HO JeiicTByroniee 3HaueHne Q peako ObIBaer
MEHBIIE JIECATH.

YcunurenbHble CBOMCTBA pajnOIaMIIbl OIpe-
JeNsoTes e€ mapaMeTpamu, TJaBHBIM 00pa3om
ko3 purmenToM ycuiaeHus I W KPYTH3HOWU Xa-
PaKTEepUCTUKU S mpu4éM HauOOoJbIIee 3HAUYCHHE
HMEET KPYTU3HA, a HE KO(PDUIMEHT yCHUICHHS.

50 000 mke
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Yem Ooutbliie |L U B OCOOCHHOCTH YeM OOJbIle S
TeM OOIbllle yCHJIMBAET JlaMIa MOABENEHHOE K
Hel HanpsHKeHHE.

S

mE

LHobpomHocmb koHmMypa Q KpymusHa
roKasblgaem, 80 CKOJIbKO pa3 Xxapakmepucmuku
KOHMYp rpu pe3oHaHce ycu- S onpedesnsem
nugaem nodeoouMoe K HeMy  yCUsIeHUe fiaMmribl
rnepemMeHHoOe HarnpskeHue

Kazanocs ObI, 4TO B MPUEMHUKAX JIETKO MOIY-
YUTH JI000€ yCHWIIEHHE — I STOr0 JTOCTaTOYHO
YBEIIMYUTh YHUCJIO KOJEOATENbHBIX KOHTYPOB H
nami. Ho Ha camom gene 310 He Tak. EcTh pan
MPUYUH, OTPAHWYUBAIOMINX YycuieHue. Bcee atn
NPUYMHBl MOXKHO pa3leiuTh Ha JBE KaTErOPHUU!
BHEIIIHKE U BHYTpeHHUe. [lo3HakoMuMCSl ¢ HUMU
BKparTIIE.

YPOBEHb BHEIIHUX HIYMOB. B cambix
JYYIIUX YCIOBUSAX NpuéMa aTMOc(epHbIe U KOC-
MHYECKHE MMOMEXHU CO3JAI0T OMpPEeIEHHBIA ypo-
BEHb ITYMOB, HAIPsHKEHHOCTh KOTOPBIX Ha BXOJE
NpUEMHUKA COCTABISIET HE MEHBIIE HECKOIBKUX
MUKPOBOJIBT. CUTHAN PaUOCTAHIINHU JOJKEH Iie-
PEKpBIBaTh YPOBEHD 3THUX MOMEX, HHAYE CHUTHAJIBI
He OyAyT CIbIIHBEL. BOT movyemy HeT cMmbicia Jo-
OMBaTbCA YPE3MEPHON UYBCTBUTEIBHOCTH MPHEM-
HUKa. EcM 4yBCTBUTEIBLHOCTh MPUEMHHUKA JIOC-
TUTJIa BEJIMYMHBI, COOTBETCTBYIOIIEH MOCTOSHHO-
My YPOBHIO MOMEX, TO AalibHEUIICE YBEIUYCHUE
YyBCTBUTEIILHOCTH HE JacCT IOJIOKHUTENBHBIX pe-
3yJbTaTOB — CHUTHAJIBl PaJIMOCTAHIINI BCE pPaBHO
OyAyT «3a0UBATHCI» IITyMaMH.

Anekmpuyeckue npubopk! U ycmaHo8KU
co30arom onpedesiEéHHbIU YyPO8EHb UYMO8



Ho ypoBeHb aTMOC(epHBIX IITyMOB B HECKOJIb-
KO MHUKPOBOJBT HAOJNIOMAETCS TOJNBKO B MECTax,
yAan€HHBIX OT MPOMBIILICHHBIX IIEHTPOB. B TO-
pollax K moMexaMm aTMOC(HEepHOTO MTPOUCXOKICHUS
OOBIYHO JO0ABIISAIOTCS TIOMEXH, TOPOXKIACMBbIC
BCEBO3MOXKHBIMU 3JIEKTPHUYECKIMHU YCTAHOBKAMH.
YpoBeHb 3TUX TIOMEX B OOJIBIINX TOPOJIaX JOCTH-
raeT COTHH, a MHOTJa ¥ THICSIYH MUKPOBOJIBT. [1o-
3TOMY JUIsl IPUEMHUKOB, YCTAHOBJICHHBIX B YepTe
ropojia, YyBCTBUTEIHLHOCTE TpuMepHO BbIitie 100
MK6 BOOOIIe Oecnoie3Ha.

BHYTPEHHUE HIYMbI 1 UCKAXEHUS.
[Mpuémy MemarT mIyMBl HE TOJNBKO BHEIIHETO
npoucxoxaeHus. llIlyMbl 3apoxmaroTcs U BHYTpU
npuéMHuka. «[IlymMaT» COnpOTHUBIEHUS, KOTOPBIX
B NpUEMHHKE OYeHb MHOTO, KoJieOaTelbHbIe KOH-
Typbl U BOOOIIE BCE MPOBOJHUKHA. OTH IIYMBI
00yCIIOBIIEHBI JIBHUXEHUEM CBOOOIHBIX JJICKTPO-
HOB.

OcCo0OEHHO CHJIBHO IIYMST JIamibl. Ywucio
AJICKTPOHOB, BBUICTAIOIIUX W3 KaTOJa JIAMIIBl B
TEYEHUE PABHBIX OTPE3KOB BPEMEHH, HE SBISCTCS
MOCTOSTHHBIM. BCIENCTBUE A3TOr0 3JICKTPOHHBIH
TOK, TEKYIIUH Yepe3 JIaMITy, HEMPEPhIBHO XaOTH-
YeCKH HM3MEHSET CBOIO BEIIMYMHY B HEKOTOPBIX
npeaenax. JTo ABJIEHHE HOCUT Ha3BaHHE «Ipobo-
BOTr0 3 peKTar».

Jlamnsi u conpomueneHust
S6/15910MCS OCHOBHbLIMU UCMOYHUKaMU
B8HYMPEHHUX WyMO8 MPUEMHUKa

HpoboBoit 3¢ddekt co3maér 1ryMm, BeTUYMHA
KOTOPOTO COM3MEpHMa C HaIpsDKCHHEM, BO3HH-
KaloIUM B aHTEHHE IPH MpUEME OYCHb OTHAJICH-
HBIX CTaHIU{A. HauOompImmii mIyM CO3Mal0T Ipe-
00pazoBaTeILHBIC JTAMITBI CYyTICPTETEPOINHOB.

JTO 00CTOATEILCTBO HE MTO3BOJISET MPUMEHSTH
JUISS  YCUJICHUS BBICOKOYACTOTHBIX CHUTHAJIOB
CIIMIIIKOM MHOTO JiaMIl (@ TakXe W APYTHX JeTa-
JIeif), Tak Kak IPH 3TOM <«COOCTBEHHBIEY» IITYMBI
MpUEMHUKA TEPEKPOIOT CUTHANBI cTaHiwmid. [lpm
OOJIBIIIOM YHUCIIE CTYIEHEH YCHIICHUS BO3HUKAIOT,
KpOME TOT0, HCKOKECHHSI IPUHUMAEMBIX CUTHAJIOB,

Bce »Tm BHemHME W BHYTPEHHHE ITYMBI, WIC-
KKEHUS W JPyTHe MPUYUHBI, O MHOTHUX W3 KOTO-
pPBIX MBI Jake HE YIMOMSHYJIH, 3aCTaBJISIOT Orpa-
HAYMBATh YYBCTBUTEIHHOCTh NpHEMHHKA. Jlamb-
HelIIee yBEIMYCHUE YYBCTBUTEIBHOCTH BO3MOXK-
HO TOJILKO ITyTeM KOHCTPYHUPOBAHUS HOBBIX <«Oec-
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ITYMHBIX» JIaMII, HaXO0XJIEHHUS CIoco00B ycTpa-
HEHHS TIPOMBIIIUICHHBIX W aTMOC(EPHBIX MOMEX U
YCOBEpIIEHCTBOBAHMS pailoieTalIeH.

YYBCTBUTEJIBHOCTH MU T'POMKOCTHD.
CyrmecTByeT pacHpoCTpaHEHHOE 3a0IyXIACHHE,
YTO TPOMKOCTH paOOTHI MPUEMHHKA OTIPEIEISIeTCS
€ro 4yBCTBUTEIBHOCTBIO, T. €. Y€M UyBCTBUTEIIb-
Hee NMPUEMHHUK, TeM TpoMue OH pabortaer. B meii-
CTBUTENFHOCTH MPUEMHHK OY€HBb BBICOKOW UyBCT-
BUTEIBHOCTH MOKET paboTaTh COBCEM HETPOMKO,
a MPUEMHHK MaJIOUyBCTBUTEIBHBIH MOXET pado-
TaTh OYE€Hb IPOMKO. M3 BCero BhINIECKAa3aHHOTO
SICHO, YTO YyBCTBUTENBHOCTh IPUEMHHUKA OIpeie-
JSeT TO MUHUMAaJIbHOE HampsDKeHHE, Ha KOTOpoe
MPUEMHUK OIpEJIeICHHBIM 00pa3oM pearupyer.
Crenens JampHEHIIIEr0 YCUICHUS TPUHATOTO CHUT-
HaJla 3aBUCHT OT YHCJIa U Ka4eCcTBa CTyNeHeH ycu-
JIEHUSI 3ByKOBOI YaCTOTHI.

UYBCTBUTEJIBHOCTh N M3BEUPATEJIb-
HOCTbD. Touno Tak ke Obl10 OBl HEMPABMUIEHBIM
CUHTATh, YTO YHCIO NMPUHUMACMBIX CTaHIIMIA OII-
penensieTcsl TOMBKO YyBCTBHTEIHHOCTBHIO MPUEM-
HUKA.

JIeiCTBUTENBHO, €CJIN MPUEMHUK Malo 4yBCT-
BUTEJICH, TO HAa HEM HEJb34 MPUHATH MHOTO CTaH-
LK, HO 3TO HE 3HAYHT, YTO HAa YyBCTBHTEIHHOM
npuéMHHUKE 00s3aTeNbHO MOXXHO NPHUHATH OOJb-
110€ KOJUYECTBO CTaHIMMA. UNCII0O MPUHUMAaEMbIX
CTaHIU{ 3aBUCHT OT CYIIECTBYIOIIETO B MECTE
npuéma ypoBHS TOMEX W OT W30HpaTeIbHOCTH
npuémHuka. UToOBl OTCEATh MOMEXH OT APYIHX
CTaHITH, HY>KHA BBICOKas N30HMpaTeIbHOCT. BEI-
COKasi 9yBCTBUTEIHHOCTh MOXET OBITh MpaKTH4e-
CKM pealn30oBaHa JHIIL TPH XOpoued u3dupa-
TEIHHOCTH.

. 1
Hal'[p}I}KCHHOCTB ITOJIA

Jlst Toro 9Tro0Bl COCTaBHTH ceOe MpaBUILHOE
MIpeICTaBICHNE O TOM, KaKie BO3MOXXHOCTH B OT-
HOIIICHUHW MpuéMa O00CCIICUMBAIOT COBPEMCHHBIC
MPUEMHUKH, HAJ0 3HATh NMPHUMEPHBIC BEIHMYHHBI
HanpspKeHUM, pa3BUBA€MbIX CTAHIMAMU B MPUEM-
HBIX aHTCHHAX. DTH BEIUYMHBI XapaKTCPU3YIOTCS
HaNpPsHKEHHOCTRIO TOJIS CTAHIIMM B MECTE MIPUEMA.
Hanpsik€HHOCTD TI0JIs1 YUCIIEHHO paBHA Hampshke-
HUIO, KOTOPOE TMOJy4aeTCsl B MPUEMHON aHTCHHE C
JeicTByIONIeH BRICOTOM 1 M.

Hanpsik€HHOCTD 10JIs1 MECTHBIX paIMOCTAHIINI
U3MepsieTcsl OOBIYHO JECATKAMHU ThICAY MKB/M
(MukpoBOSBT Ha MeTp). CuMTaercs, YTO IS XO-
poimiero mnpuéMa Ha JETEKTOPHOM TNPUEMHHKE
HY’KHA HanpsupkKEHHOCTH 1mojisi He MeHbine 3 000—
5 000m«s/m.

! «Pamno», 1949 Ne 1.



XOopoIIo CIBIIIMMbIE Ha COBPEMEHHOM JIAMITO-
BOM TIpUEMHHUKE JalbHHE CTaHIIMU CO3JIAIOT Ha-
MPSDKEHHOCTD TOJIS OT HECKOJBKUX COT MPUMEPHO
10 1 000mxe/m. CTaHuK CpeaHEeH CIBIITUMOCTH
Pa3BHUBAIOT HANPHKEHHOCTH 1oy mopsaka 100
mkelm.

CraHIuu, CIBIIUMBIC CJIa00, CO3JAI0T IMOJIe
HaMpsHKEHHOCTBIO 0K0I0 50 mre/m. TIpuém Takux
CTaHIIMM He BIIOJHE PETYJISIpEeH, a B palioHe Jeil-
CTBHUS DJICKTPUYCCKUX TIOMEX 4acTo ObIBaeT CO-
BceM HeBo3MoxeH. [Ipu orcyrctBum atmocdep-
HBIX, UH[YCTPUAILHBIX U BCAKOTO POJia HHBIX IMO-
MEX XOpOIIMH COBPEMEHHBIH MPUEMHHK MOXKET
JaBaTh HE OCOOCHHO TPOMKHI MPHEM CUTHAIOB
TIPY HANPSOKEHHOCTH 1105t 5—15mKe/m.

1
N30upaTenbHOCTh

N3bupaTenpbHOCTh NMPUEMHUKA XapaKTePHU3yeT
€ro CHoCOOHOCTH BBIACHATH CHTHal Tpedyemoit
CTaHIIMM W HE TPOIMYCKaTh CHUTHAJIOB JPYTHX
craniuii. MlHade roBops, W30MPaTeIIbHOCTE TIPH-
€MHHUKa MMOKa3bIBAET, KAKOBA €T0 CIIOCOOHOCTH OT-
CTpauBaThCs MPU MPUEME KaKOW-THOO CTAHIIUH OT
repe1ay MEMIaroIuX CTaHIUHN.

N36upatenbHOCTh ONpeieNnseTcss B OCHOBHOM
KayecTBOM M KOJIMYECTBOM HACTPOCHHBIX Pe30-
HAaHCHBIX KOHTYpoB. Uem Oonbiie B MpHEMHUKE
TaKUX KOHTYpPOB, TEM BBINIE €ro H30UpaTEIh-
HOCTb.

N36upatenbHOCTE OOBIYHO OMPENEIIOT MOKa-
3aTeleM, KOTOpBIA Na€T MNpeACTaBIECHHE O TOM,
HACKOJIbKO YMEHbBINACTCS YCHICHHE TPUEMHHUKA
npu paccrpoiike ero Ha 10 xey. Yacto B macnoprte
npuéMHHKA MPOCTO yKa3bIBAETCs, BO CKOJNBKO pa3
YMEHBIIIACTCSI €ro YCHICHHE IIpH TaKoi pac-
cTpoiike. lHOTja ke BeMMuMHa 3TOr0 OcialieHus
NPUBOIUTCS B OCOOBIX eIWHHLAX — aernudenax
(06). TIpubnusurensHo ocinabiaenne B 6 06 cooT-
BETCTBYET YMEHBIICHUIO YCHJCHUS B 2 pa3a, oc-
nabnenue B 10 060 — yMEHBLICHUIO yCUIIEHUS B 3
pasa, ociabnenue B 1506 — ymenbiieHuio B 6 pas,
ocnabnenue B 20 06 — ymensiienuto B 10 pa3,
ociabnenne B 40 06 — ymensmenuto B 100 pa3
U T. I

Takum o06pa3om, eciii B MAcIopTe MPUEMHUKA
CKa3aHo, 4To ocliabjeHue npu paccrpoiike Ha 10
xey paBHo 2006, TO 3TO O3HAYAET, YTO MPHU TAKOH
paccTpoiike ycuiaeHue npuémunka oyaer B 10 pas
MEHBIIIUM, Y€M MPU TOYHOM HACTPOMKE Ha CTaH-
IHIO.

LA.B. KomapoB. MaccoBble ceTeBble paguonpu-
émunku (MaccoBas paguo6ubnuoreka), ['oconeprous-
nart, 1950.
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OOBIYHO  paAWoBeIIATEIbHBIC  MPUEMHUKA
CpelHero kadecTBa mnpu pacctpoiike Ha 10 xey
naroT ociaabiaenue He MeHee yeM 20 00, T. e. He
MeHbie yem B 10pas.

o 1
Ycunaureb BBICOKOW 4YaCTOThI

Teopus paboThI yCHITUTENIEH BBICOKOM YaCTOTHI
pa3paboTaHa TJIaBHBIM 00pa3oM TpPyIaMH COBET-
ckoro yuyenoro mpogd. B. 1. Cudoposa.

Hasnauenunem ycuiutensi BBICOKOM 4acTOTHI B
MPUEMHUKE SBJISIOTCS YCHJICHHE KOJICOAHWH BHI-
COKOH 4aCTOThI, IIOJyYECHHBIX B aHTEHHE O] JcH-
CTBHEM pAJMOBOJIH, W TOBBIIICHHE W30UpPATEIb-
HOCTHU NPUEMHHKA.

B ornuuue ot ycunuTenedl HU3KOM 4acTOTHI,
KOTOpBIC CIyXKaT Ui YCWICHHS KOJICOaHWN BO
BCEM JUamna3oHE 3BYKOBBIX 4YacTOT, YCHJIUTEIH
BBICOKOW YacTOTHI JOJDKHBI YCUIIMBATh KOJICOaHUS
HE BCEX 4acTOT cpa3y, a TOJNBKO OJHOM ompere-
NEHHON BBICOKOW YacTOTHI MM HEKOTOPOH cpaB-
HUTENIBHO Y3KOH MOJIOCH BEICOKHX YaCTOT.

OT0 mocTHraercs MPUMEHEHHEM HACTPOESHHBIX
B PE30HAHC KOJEOATEIBHBIX KOHTYPOB, U MOTOMY
YCHIIUTENIA BBICOKOW YacTOTHI MHOTNIA HA3bIBAOT
PE30HAHCHBIMH YCHITUTEISIMHU.

BXOI[HOPT KOHTYP. Konebanus u3 anreH-
HBI MTOJAI0TCS HA CETKY JIAMITBI CTYTICHU YCUJICHUS
BBICOKOH 4acTOTHI Yepe3 BXoaHou koHTyp LC, Ko-
TOPBIH, KaK MPaBWIIO, HE BKJIIOYAETCS HETOCpPe-
CTBEHHO B aHTCHHY, a CBS3bIBACTCS C HEW MHAYK-
THUBHO 4epe3 KaTtymky La (pur 1) nnm gepes He-
6onbryio émxocts C, (pur. 15).
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our. 1. CxeMbl cBA3N
BXOZHOMO KOHTYpa C aHTEHHOW.

HenocpencTtBeHHOe  BKIIIOYEHHE  BXOJHOTO
KOHTYpa B aHTEHHY HEYJOOHO MMOTOMY, YTO TOTZa
JIOBOJIHO OoJiblIasi EMKOCTh aHTEHHBI BOMIET B
COCTaB KOHTYpa, 3HAYUTEIFHO YMEHBIIUT €ro
COOCTBEHHYIO 4YacTOTy W YMEHBIIUT Kod(duu-
SHT NEPEKPHITUS Ha Oosiee KOPOTKUX BOJTHAX

B OonpmmHCTBE CilydaeB aHTEHHas LENb B
npuéMHHUKE HE HAaCTpauBaeTcs, HO BCE K€ MHOTA
IUISL YBEIWYEHHUS TPOMKOCTH NpHEMa M TMOBBIIIIE-
HUA M30MpATENbHOCTH €€ HAacTPauBalOT B Pe3o0-
HaHC Ha YacTOTy MPUHUMAEMOT0 CUTHaa.

! Pasmorexnuka (YuebHMK cCepKaHTa-CBS3HCTA),
Boeunuspgar, 1949.



CXEMA C AHO/JIHBIM KOHTYPOM. Opnna
13 HanOoJiee PacIpOCTPaHEHHBIX CXEM YCHIIUTEINS
BBICOKOM 4acTOTHI JaHa Ha ¢ur. 2. OHa Ha3bIBACT-
Cs1 CXEeMOMU C aHOJIHBIM KOHTYPOM.

®ur. 2. Cxema ycunnTens BbICOKON
4YacTOTbl C aHOOHLIM KOHTYPOM.

ITepemenHOEe HanpsHKEHUE BHICOKON YacTOTHI B
9TON cxeme MoJaércsi Ha YNPaBISIOUIYIO CETKY
JIaMTIBl ¥ CO3/a€T B aHOJHOMW ILIEMHU TOK, ITyJIbCH-
PYIOIIHI ¢ TOW e 4acTOTON. AHOIHBIN Kojeba-
TenbHeId KOHTYp LC siBisiercst OonpIinM Harpy-
304YHBIM COMPOTHBICHHEM MJIsi NEPEMEHHOU CO-
CTaBIIAIONICH aHOJHOTO TOKa. Yem Oonblie ero
COIPOTHUBJICHHE, TEM OO0JIbIIC KOIPPHUIMECHT YCH-
JICHUS CTYTICHU.

KonTyp HacTpamBaeTcs Bcerja B pe3oHaHC, a B
3TOM CJy4a€ B KOHTypE BO3HHKAIOT HambOoiee
CWIBHEIC KOJICOAHUs, KOTOPbIE OYAyT TEeM 3HAYH-
TeJIbHEE, YeM MEHBIIEC MOTePH B KOHTYpE, T. €.
YeM BBIIIIE €r0 JOOPOTHOCTE.

[locTtosiHHas cocTaBnsOmas aHOMHOTO TOKa
MPOXOIUT CBOOOAHO uepe3 KaTylIKy, a epeMeH-
Hasi COCTaBISIONMIAsl cO3MaéT Ha KOHType TIepe-
MEHHOE HaIlpsDKEHUE, 3HAYUTENBHO YCUIICHHOE TI0
CPaBHCHUIO C HampsHKCHUWEM, I[OJaHHBIM Ha
YOPaBISIONIYIO CETKY.

Tpuoasl B yCUIIUTENSIX BBICOKOM YacTOTHI, KaK
MPaBUIIO, HE PUMEHSIOTCS, TaK KaK OHU 00Jasa-
10T 3HAYUTEILHOW Mapa3suTHONW EMKOCTBHIO aHOJ —
CeTKa, KOoTopasi OCOOEHHO BpeIHa Ha BBICOKHX
4acToTax.

ConpoTHBIIEHUE aHOTHOTO KOHTYpa MpaKTU4e-
CKU He yHaéTcs caenaTh OOJBIIE HECKOIbKHX Jie-
CATKOB ThICIY oM. [ToaTomy ko3 GHUIIUeHT ycuie-
HUS CTYICHU TOJIYy4aeTCsl HEOOJBIIIUM 110 CPaBHE-
HUIO ¢ KO3()(PHUIIMEHTOM yCUICHHUS CAMOMU JTAMITHI.

CryneHu ycuieHHUs BBICOKOW YacTOTHI Ha 0O-
Jiee KOPOTKUX BOJHAX AAlOT MEHbILEEe YCHIICHHE,
TaKk KaK COIPOTUBJICHUE aHOJHOTO KOHTypa Ha
KOPOTKHX BOJHAaX Bcerjaa ObIBaeT HIXKE, YeM Ha
0oJjiee UIMHHBIX BOJTHAX.

Cxema crymeHHu, u3oOpaxeHHas Ha ¢wur. 2,
MUMeeT TOT HeJIOCTATOK, YTO B Hell koHaeHcaTop C
AQHOJHOTO KOHTypa HAXOAWTCA TOJA BBICOKUM
AQHOJIHBIM HAIPSDKCHUEM U €0 POTOP HEINb3s CO-
CIUHUTH C 3eMIEH (TOYHee C KOpIycoM, T. €. C
OOIIIM MHUHYCOM).
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Heckonpko m3MeHEHHAS cXeMa, IMOKa3aHHasl Ha
¢ur. 3, He o0jamaeT 3TUM HeAocTaTKoM. B Hel
OJIOKUPOBOYHBIN KOHJeHCAaTOp Cj, CITYyXKALUH IS
MPOITYCKAHUS TIEPEMEHHON COCTaBISIOLIEH aHO-
HOTO TOKa, BKIIIOYEH B AHOJHBIA KOHTOp, W 3TO
MTO3BOJISICT COSOUHATH pOTOp KoHmeHcatopa C ¢
kopmycoM. Kongencarop C; uMeeT 0OBIYHO EM-
KOCTb B HECKOJIBKO TBICAY MM JECATKOB THICIY
nukodapa, u ero BKIYCHHUE MOCISI0BATEIILHO ¢
KOHJICHCATOPOM KOHTYpa JIMIIb HE3HAYUTEIHLHO
YMEHbIIAET EMKOCTh aHOJJHOTO KOHTYpa.

T & o

Uex -
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®ur. 3. BapyaHT cxembl ycunurtens
BbICOKOM 4acTOTbl C aHOAHbLIM KOHTYPOM.

Korpma crtyneHs ycuiaeHHs BBICOKOHW YacTOTHI
MPUMEHSACTCS B MPUEMHHIKE, TO Ha YIPABJISIONIYIO
CETKY JIaMIIBbI MOAAIOTCS KOJICOAHUS U3 BXOIHOTO
KOHTYpa WM OT TpEIbIIylIel CTYINeHH, a yCH-
JIeHHBIE KOJe0aHUsI OT AaHOJAHOTO KOHTYpa JaHHOM
CTYTICHU TOJAIOTCSI HA CETKY CIEIyIoUlel cTyre-
HHU.

Jns ymeHbllleHUs] Napa3uTHOW €MKOCTH MEX-
Iy aHOJIHOM U CETOYHOM LICMSIMU CTYIICHU JCIAI0T
XOPOIIYIO SKpaHUPOBKY. [IpoBoI, MOAKIIOUEHHBIN
K BEpXHEMY KOHTAKTY JIaMITbl, OKPY>Kal0T SKpaHH-
pyromieit 000JI0UKOM, CTAaBAT JKPaHBI, pa3Ieisio-
uye Ipyr OT apyra JeTalu U MPOBOJa aHOJHOU U
CETOYHOH 1erell. AHOTHBIM KOHTYp YacTo IOMe-
maroT B JKpaH. Eciam nmamma cTeknsHHas W He
MMEET METaJLTU3alui OAJIOHA, TO €€ TaKkKe WHO-
I/ia MOJTHOCTHIO SKPAHUPYIOT.

PaccMoTpeHHbIE CXEMBbl CTYINEHEH YCHUIICHUS
BBICOKOM 4YacTOTHI SIBIISIOTCS CXEMaMH C TaK Ha-
3BIBAEMBIM TIOCJIECIOBATCIBHBIM AHOAHBIM IHTA-
HUEM. DTH CXEMBI XapaKTepU3yIOTCs TEM, 4TO TIO-
CTOSIHHBIA aHOJIHBIA TOK MPOXOJUT Yepe3 KaTylll-
Ky aHOJHOIO0 KOHTYpa M KOHTYP HAXOAMTCS TOJ
BBICOKUM aHOJHBIM HAPsDKCHUEM.

[TAPAJUIEJIBHOE AHOJAHOE ITMTAHUE.
[IpumensieTcs Taxke cXeMa YCHJIMTENs BBICOKOH
YacTOTHl C MapaUIeIbHBIM AHOJHBIM IUTAHUEM,
mokaszaHHast Ha ¢ur. 4. B Hell mocrosiHHas co-
CTaBIIAIONIAS AHOMHOTO TOKa MPOXOAHT dUepe3
Ipoccens /Jp, a mepeMeHHas COCTaBISIoNas ToKa
BBICOKOM 4YacTOTHI, JIsi KOTOPOM Apoccelb Mpei-
CTaBJIAET OOJBIIOE HHAYKTUBHOE COTPOTHUBIICHHE,
MIPOXOJAUT OT JaMIbl Yepe3 Pa3aeIUuTeIbHbIN KOH-
nencatop C, B koHTyp LC. U3yyas myTs 5THX TO-
KOB Ha CXeMe, Hy)KHO BCerja IMOMHHTbH, YTO FHC-



TOYHUKOM ITOCTOSIHHOT'O aHOJHOTO TOKa CIYXKHT
aHojHas Oartapesi, a TEHEPATOPOM IEPEMEHHOTO
AHOJHOTO TOKa B JIFOOOW YCHJIUTEIBHOW CTYMEHH
SIBJISICTCS CaMa Jiamria.

®ur. 4. Cxema ycunutens BbICOKON 4YacToThl
C napannernbHbIM aHOAHBIM NMUTaHUEM.

Y1006CTBO cXeMbl ¢ MapauieIbHBIM aHOTIHBIM
MUTAHUEM 3aKJIFOYAETCS B TOM, YTO aHOJHBIN KOH-
Typ HE HaXOJUTCS TOJ BBICOKMM aHOJIHBIM Ha-
MPsDKEHUEM U TI03TOMY POTOpP KOHIEHcaTopa Tie-
PEMEHHON EMKOCTH MOXET OBITh HETIOCPEACTBEH-
HO COeIMHEH ¢ KopmycoMm npuéMHuka. Hexoro-
PBIM HEIOCTATKOM CXEMBI SIBJSIETCS HalU4He J10-
MOJTHUTENBHBIX JeTalleli. aHOMHOTO IPOCCeNs U
pa3menuTeNnbHOro KOHAeHcaTopa. TpyIHO caenarhb
ZpOCCeIb TAaKUM, YTOOBI OH B Mpeieax MIMPOKOro
ZMarma3oHa 4acTOT WMeJN OOJbIIoe MHIYKTUBHOE
COTIPOTUBJICHHUE, TaK KaK OHO MEHSCTCS TpPU H3-
MEHEHUH YacTOTHl. JTOMY TaKkXe MellaeT coOCT-
BEHHAasi EMKOCTh APOCCENsl, KOTopas OyIeT OKazbl-
BaThb MaJlo€ COIPOTHBIICHHWE TOKaM OoJyiee BBICO-
KHX YaCTOT.

Nuornpa B mNpuEMHMKAX BMECTO JIPOCCENS
BKJIIOYAIOT aKTUBHOE COIPOTHBIICHHE, BEINYHHA
KOTOpOTO MPU U3MEHEHUH YacTOThI OCTAETCs MOoY-
TH [TOCTOSIHHOM.

TPAHCO®OPMATOPHAA CXEMA. bonbmioe
MpUMEHEHUE HMeEeT eUI€ OJHAa CXeMa CTYIEHH
YCHUIICHUSI BBICOKOH YacTOThI, Ha3bIBagMasi TPaHC-
(dopmaropuoii (pur. 5). B Heit anomHas 1mems ycu-
JIUTENS BBICOKOM YacTOTHI CBsi3aHa C TOCIENYIO-
HIel CTYNEHBIO C TTOMOLIBIO TpaHc(hopMaTopa BbI-
COKO# 9acTOTHI, cOCTOsIImEero u3 kKarymek L u L.
Karymka L BXoguT B cocTaB pe30HAHCHOTO KOH-
Typa, KOTOPBIi OOBIYHO SIBIISICTCS CETOYHBIM KOH-
TypoM cruenytomeid crynend. Katymkum L um L,
pacmojaraioTcsi BCerja HEMOABIKHO OJHAa OTHO-
CUTEILHO JPYTOH, HApUMEp HAMAaTBIBAIOTCS PS-
JIOM Ha OJTUH KapKac.

TpancopmaTopHass cxema yAoOHa TEM, YTO
koHTyp LC u3onmupoBaH OT aHOJHOI 1lenH H, cie-
JI0BAaTEIbHO, POTOp KoHAeHcatopa C MOXHO CO-
€JIMHUTh C KOPIycoM MpuéMHHKA. [Ipu npaBuiib-
HOM TI0A00pe B3aWUMHOW HWHIYKTHBHOCTH MEXIY
karymkamu L 1 L; cxema MOXeT JaTh MPUMEPHO
Takoe )K€ YCUIICHUE, KaK U CXeMa C aHOJTHBIM KOH-
TypOM.
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®ur. 5. TpaHchopmaTopHas cxema
YCUNUTENS BbICOKOW YacTOThl.

B cTynensx ycuiieHHsl BBICOKOM 4acTOTHI MIPH-
¢MHHKa aMIUIUTYABl KojeOaHUil OOBIYHO BechMa
Maubl. [TosTomy yacto 311 cTynenu paboTaroT 6e3
OTPHIATEIHHOTO HANPsDKeHNUA cMerienns. OmHako
MPUMEHEHHE HEOOINBIIOT0 HANPSKEHHUS CMelle-
HUA (2—3 6) XKenaTenbHO Ui YCTPAHEHHS CETOY-
HOTO TOKa W JJIS YMEHBIIEHUS pacxoaa aHOJHOTO
TOKa, 9TO 0COOCHHO Ba)KHO ISl OaTapeHHBIX TIPH-
émMHrKOB. Tak Kak NpHMEHEHHWEe OTAEIBHOH ce-
TOYHOH OaTapew Ui CO3JaHMs HANpsDKEHHs cMe-
IIeHUsT Ha CETKE HEeYyAOOHO, TO B COBPEMEHHBIX
npuéMHHKax 3TO HampsbkeHue Oepércs or OaTa-
peii HaKasla Wik OT aHOAHOM Oarapeu.

1
JlammioBbIe ACTCKTOPLbI

JIMOJHBIM JETEKTOP. B mpocreiiuem
ciydae MPUEMHHK C JUOIHBIM JETEKTOPOM MOXK-
HO ClIeNaTh U3 J000ro MpHUEMHHKA C KPUCTAIIIH-
YECKUM JETEKTOPOM, 3aMEHUB IOCIEIHUH I1O-
oM. Takas cxema NO3BOJISIET IPUHUMATH Tlepea-
9y MECTHBIX CTaHIi Ha Tenedon. [To cpaBHEHHIO
C KPHUCTAJUIMYECKUM JAETEKTOPOM IHOJ padoTaeT
Oonee ycTOWYMBO, HO MPH NMpHEME CIadbIX KoJie-
Oanuit 1aéT MEHBITYIO TPOMKOCTb.

B coBpeMeHHBIX MHOTOJIaMIIOBBIX CyIEpreTe-
pOIMHAX TUOTHBINA AETEKTOpP MPUMEHSAETCS OYEHb
4acTo JJISl NETEKTUPOBAHUS CPAaBHUTEIHHO CHIIb-
HBIX KOJeOaHWH, MOJMYYeHHBIX IOCJIE YCHICHHUS
CUTHAJIOB MPEABIAYIIUMHU CTYNEHSIMH YCHJICHUS.
JIOCTOMHCTBOM JTHOTHOTO JAETEKTOpa SIBISIETCA
Majioe UCKaKeHHEe KOJIeOaHUH 3BYKOBOM YacCTOTEHI.
HenocraTtok ero — to, 4To OH He yCHJIMBAeT MOA-
BOJIUMBIX K HEMY KOJIeOaHUH.

Ha ¢ur. 1 rpaduyecku mokasaH MHporecc ae-
TEKTHPOBAaHUA C AUOJOM. Brons HukHeH BepTu-
KaJIbHOM OocH M300pakeHa KpUBasi BEICOKOYACTOT-
HOTO MOIYJIMPOBAHHOTO HAMPSOKEHHs, TOJaBae-
MOTO Ha JOWOA OT KOoJiebaTeahbHOro KOHTYpa, a
BJIOJIb IIPaBOM TOPU3OHTAIBHON OCH IOCTPOEH C
MOMOIIBIO XapaKTEepUCTUKU JUOAA TpaduK IyJib-
CUPYIOIIETO aHOAHOTO TOKa. DTOT TOK COACPIKUT
KpPOME COCTaBIISIOLIEH BBICOKOW YacTOTHI eIé

1 . T1. XKepebnos, Pagnorexauka ais pamuolito-
ourenei, Csaspusnar, 1949.



MTOCTOSTHHYIO COCTABJISIONIYIO M, TJIAaBHOE, COCTaB-
JIAIOUTY0 HU3KOW YaCTOTHI.
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®ur. 1. MNpadudeckoe n3obpaxxeHne
OETEKTUPOBaHMS C NOMOLLbIO Anoaa.

JIBe cxembl TUOAHBIX NETEKTOPOB, MPUMEHsIE-
MbIC B MPUEMHUKAX, IOKa3aHkl Ha ¢ur. 2. B cxeme
¢dur. 24, Ha3BpIBAEMOW IMOCJCIOBATCILHOM CXe-
MO, Harpy3o4HOe CONpOTHBIEHHE R BKIIIOYEHO
nocienoBatenbHo ¢ auoaom JI. Ilepemennoe mo-
IyTUpOBaHHOE HampshkeHue ¢ koHTypa LC mopa-
€Tcs Ha IUOJ, T. €. UTPAaeT POJib aHOIHOTO HAmps-
xeHus quona. Conportunienne R nMeeT 0obInyio
Bennunny — nopsaka 0,1-0,5meom, u, utoObl Ha
HEM HE MOJYy4YuJiach NOTEpsA 3HAYUTEIBHOW YacTH
MEPEMEHHOT0 HAIPSHKEHUSI BBICOKOM 9acTOTHI, €ro
BCEI/Ia NIYHTUPYIOT KOHIeHCaTopoM C; EMKOCTBIO
100-200n¢. CompoTHBIEHHE TaKOTO KOHICHCA-
TOpa Ui TOKOB BBICOKOW YaCTOTHI CPAaBHUTEIHHO

HEBCIHKO.
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dur. 2. CxeMbl ANOOHOTO AETEKTUPOBAHUSA.

[Momydennsnii B nuoae Omaromapsi €ro OJHO-
CTOPOHHEN MPOBOJAMMOCTH MYJbCUPYIOIINN TOK
MPOXOJUT CIICAYIONUM 00pa3oM: €ro CoCTaB-
JISFOIAsT BBICOKOM YacTOTHI MIPOXOAMT Yepe3 KOH-
nencarop C; u yepe3 koutyp LC; mocrosiaHas co-
CTaBJIAIONIAS M COCTABISIONIAS HU3KOW YacTOTHI
MPOXOJIAT Yepe3 KaTyIIKy KOHTypa L u conpoTus-
nenne R, co3maBas Ha HEM MaJleHUE HATIPSDKEHUS,
MyJIbCUPYIOIIEE CO 3ByKOBON YaCTOTOM.

TakuMm 00pa3oM, Harpy309YHOE COMPOTUBIICHHE
R BKITIOUEHO CIIENUABEHO IS TOTO, YTOOBI HA HEM
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B pe3ysibTaTre paboThl JETEKTOpa BBLICISIIOCH TIe-
pEMEHHOE HaNpsHKCHNUE HU3KOHM 9acTOThl. DTO Ha-
MPsDKEHUE OOBIYHO MOMAETCS Yepe3 pa3leIUTEeb-
Hblii KoHJeHcaTop C, Ha yCHIMTENh HU3KOW Yac-
torel (YHY). PasmenurenbHblii KOHIEHCATOP HE
JIOMTyCKaeT Ha J3TOT YCHJIMTENh TOCTOSHHOE Ha-
MPSDKEHUE, MOJTydarolieecsi Ha COMPOTURICHUH R.
EmkocTs konzmeHcaTopa C, MOMKHA OBITH 3HAYH-
TeNbHOH (HE MEHEee HECKOJIBKHX ThICSY MHUKO(a-
pan), ¢ TeM YTOOBI OH XOPOIIO MPOIMyCKaT KoJie-
0aHMs HU3KOW YaCTOTHI.

Hano ormernts, uto koHmeHcatop C;, MIyHTH-
PYIOIIUI HArpy30YHOE CONPOTHBIICHUE R, ciy)uT
HE TOJILKO JUTSl TIOJ]a4d 4Yepe3 HEero MepeMEeHHOTo
HaTpsHKEHUS. OT KOHTYpa Ha JIMOJ, HO TaKkKe JUIs
CIUIAKUBaHUS IYyJIbCALMM IOCTOSIHHOM COCTaB-
JISOIIEH HaNpsHKCHUS Ha conpoTuBieHNH R u st
TOBBIIIIEHHS STOTO HAMPSDKEHMS, T. €. OH JISHCTBY-
€T COBEPIUICHHO aHAJOTUYHO TIEPBOMY KOHJCHCA-
TOPY CTIIAKUBAIONIETO (PHIIBTPaA BHIMIPSIMUTEIIS.

Cxema ¢wur. 20, Ha3bpiBaeMas NapajieIbHOI
CXEMOH, UMEeT TapauIeIbHOE COCAMHEHHE N0/
JI n narpy3ounoro conportusieHust R. ITepemen-
HoOe HampshkeHue oT kKoHTypa LC momaércs Ha au-
o yepe3 kouzaeHcarop C; émrxocthio 100—200n¢.
BrIcokouacToTHasI cOCTaBIISAONMIAs aHOAHOTO TOKA
JTMOJIa TIPOXOJIUT Yepe3 dTOT KOHJICHCATOP U KOH-
Typ, a MOCTOSIHHAS COCTAaBJISIONIAsl M COCTaBJISIO-
Iasi HU3KOM YacTOThl Yepe3 Harpy304HOE COMpO-
TuBneHUE R, Tak kak koumeHcatop C; He mporryc-
KaeT MOCTOSIHHBIA TOK W COCTAaBJISIFOIIYI0 HU3KOM
yactoTel. Ha conporusiennn R nonyyaercs Heko-
TOpOE TOCTOSIHHOE HANPSHKCHUE W HarpshKeHHe
3BYyKOBOM yacToThl. [locrnennee depe3 KOHIEHCA-
Top C, MOAAaETCs K YCUITUTEIIO HI3KOH YaCTOTHI.

Jlvon vMeeT CpaBHHUTENHLHO HEOOJBIIOE BHYT-
pEHHEE CONPOTHBIICHUE, KOTOPBIM OH IIYHTUPYET
koHTyp LC, BHOCS B TOCIEHHHUN 3HAYUTEIHLHOC
3aTyxaHue. B pe3ynbraTre 1oOpOTHOCTH U M30Mpa-
TEJIHHOCTh KOHTYpA 3aMETHO YXYAIIAIOTCS.

Cnenyer oOpaTuTh BHUMaHHE Ha Ty OCOOCH-
HOCTH JINOJTHOTO JIETEKTOPA, YTO OH HE HYXKJAeTCs
B aHOAHOM TUTaHuU. /{751 ero paboThl HE0OX0MU-
MO TOJIBKO ITUTAHUE TICTIH HaKaJja.

CETOYHBIN JAETEKTOP. CeTouHblli geTeK-
TOp MPUMEHSIETCS BO BCEX MPUEMHHKAX MPSIMOTO
YCHIICHUSI.

JIBe CXEMBI CETOYHOTO ACTCKTUPOBAHUS IIPH-
BeneHbl Ha ¢ur. 3. JIeTeKTUpOBaHHUE MPOUCXOIUT
B IIENH YIPABISIONICH CETKH COBEPIIECHHO aHAJO-
TUYHO JIMOJHOMY JIETCKTHPOBaHHIO. Ponb amonma
BBITIOJTHSIET MPOMEXKYTOK JIAMIIBI MEXIy YIpaB-
JIAIOMIEH CETKOM W KaToAOM, NMPUYEM YIIPaBIIsIO-
mas ceTKa sIBIISICTCS Kak Obl aHOIOM auoaa. Tak
KE KaKk ¥ B CXEME€ IHOJHOTO JCTEKTOpa, B ICIh
YIPaBIISIONICH CETKH BKIIFOYEHBI OOJIBIIOE COMPO-
tuBnenue R, u kongencarop C..



B cxeme ¢ur. 3a conporusienue R. Bkioye-
HO TMOCJICIOBATEIILHO C YYACTKOM CETKa — KaToJ
INIYHTHPOBAHO KOHIECHCATOPOM. DTa CXeMa aHalo-
TMYHa TOCIE0BATeIBHON CXeMe THOIHOTO Je-
TexTopa (¢ur. 22).

B cxeme dur. 3p conporusieHue R, Bkiode-
HO TIapaJIeIbHO MPOMEKYTKY CETKa — KaTo, KaK
B MapaJUlelbHONH CXEMe JHOIHOrO JETEKTHPOBa-

uus (pur. 25).
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®ur. 3. Cxembl CETOYHOIO AETEKTMPOBAHMS.

OO0bryH0 C, HA3BIBAIOT CETOYHBIM KOHIEHCATO-
poM, a R; — CETOYHBIM CONMPOTHUBICHUEM, COIPO-
TUBJICHHEM yTEUKH MM YTEeuKoil ceTku. EmxocTh
C. ue npesbitnaer 100-200n¢, a conpoTUBIIeHHE
MMEET BEIIMYMHY OT OJHOTO JIO HECKOJIBKHX Me-
TOM.

B pesynprare neTeKTHpOBaHHUA MOAYIHPOBAH-
HBIX KOJICOaHHMH B IETH YIPABJISIIONICH CETKH T10-
SIBIISICTCS TTyTBCUPYIOIIUN TOK, COCTOSIIIIUI U3 BEI-
COKOM 4acTOThI, IOCTOSIHHOM COCTABJISIOIICH MU
COCTaBJISIONIEH HHU3KOW 4acTOThl. COCTaBIISIOMIAS
BBICOKOW YacTOTBHl TPOXOAHUT 4Yepe3 CETOYHBIH
KOHJICHCATOp, a JIBE JPYTUe COCTABISIONINE TPO-
XOJST Yepe3 COMPOTHUBIEHHE YTEYKH M CO3/a0T
Ha HEM MAJCHHUE HANPSHKCHUS, MCHSIIOIICECS CO
3BYKOBOM yacToTON. CETOUHBIN TOK UMEET BHYTPHU
JaMIBl HallpaBJIEHWE OT CETKH K KaTody, W IIOo-
3TOMY BBIJENSIONMeecs Ha R, HanpspkeHne sBIseT-
Csl OTPHIIATEIBHBIM HAIPSHKEHUEM CMEIICHUS IS
YIPaBIAIOIIEN CETKH.

TakuM 00pa3zom, TOTy4aeTcss MEHSIOMEECs CO
3BYKOBOM 4acTOTOM HampsbkeHue cmerienus. OHo
JICHCTBYET HA aHOJIHBINA TOK M B MOCIIECIHEM TIOSIB-
JITIOTCS. COOTBETCTBYIOIINE ITYJIbCALNU 3BYKOBOM
4acToThl. MlHa4Ye TOBOps, MEPEMEHHOE HAarpsiKe-
HUE 3BYKOBOW YaCTOTHI, ITOJyYUBIIIEECS HA COIPO-
THBJICHHH RC Onaromaps IeTeKTHPOBAHUIO B IEITH
YIOPaBISIONIEH CETKH, YCHIMBAETCS TPHUOJOM Ha
MPSIMOJIMHEWHOM y4YacTKEe XapaKTEPUCTUKH aHOJ-
HOro toka. OIHOBpPEMEHHO TPWOJ YCHUJIMBAET U
MepeMEeHHOE HampsKEHUE BBICOKOW YacCTOTHI, TakK
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KaK OHO TOXK€ MMEETCSl Ha YIIPaBIIAIONIEH CETKE.
[o cymiecTBy B CETOYHOM AETEKTOPE MPOUCXOIUT
TpH TIpolecca: TUOAHOE ACTEKTHPOBAHHE B LETIH
YIpaBIISIOUICH CETKH, yCUIIEHUE KOIeOaHUi HM3-
KOW YacTOTHI M YCHWJICHHE KOJICOAHUH BBICOKOM
4acTOTHI.

Jnist mpaBUIIbHON PabOTBl CETOYHOTO JETEKTO-
pa pabouas ToUKa IOJDKHA HAXOIUTHCS Ha MPSIMO-
JTUHEHHOM y4YacTKe XapaKTEPUCTUKHA aHOIHOTO
TOKa M Ha M3rH0e XapaKTEPUCTHKH CETOYHOTO TO-
Ka.

Ha cxemax ¢ur. 3 B aHOIHYIO IIeTIh BKIIFOUCHO
Harpy3ouHoe CompoTHBIcHHE R, Ha KoTOpoM
co3aéresl yCUIeHHOE HanpsbKeHHe 3BYKOBOH dac-
TOTBI. DTO HANpPsDKCHHWE TOMAETCS IS JaTbHEH-
IIeT0 YCWJICHHUS Yepe3 pa3[euTelIbHbIN KOHICH-
carop C; K yCUIHUTENIO0 HU3KOW YaCTOTHI.

IIpu oTcyTcTBUM B NPUEMHUKE YCHUIUTENS
HU3KOH YacTOTBl BMECTO CONPOTHBIEHUS R,
BKITIOYAIOTCS Telne()OHHBIE TPYOKH.

B nmaHHBIX cxemax ycuieHHE KoJeOaHWUU BHI-
COKOW YacTOTHI HE TMPEACTAaBISIET HUYETO MOJe3-
Horo. [1o3ToMy BBICOKOYACTOTHAsI COCTABISIOIIAS
aHOJHOTO TOKa THporyckaercss MuMO R, uepes
koHeHcatop C; éMKOCTBIO He 0oJiee HECKOIBKUX
coT muKodapa, BKIFOUYEHHBIH MEXKIYy aHOIOM HU
KaToJ/IOM.

Heo0xomumMo OTMETHTB, YTO Y HEKOTOPBIX
JIaMTI, HalpuMep UMEIOIINX OapueBBId KaTox mpsi-
MOTO Hakaja, CeTOYHBIM TOK HAaYMHACTCS HE MPH
HYJICBOM HAIPsDKCHUW Ha YIPaBISIONICH CETKe, a
Mpu HEOOIBIIIOM IOJIOKUTEIEHOM HANPSHKSHUN
(mopsimKa HECKOJNBKHMX JECATHIX OJICH BOJBTA).
JUis Takux namm KenaTelbHO BKIIFOYATH COTPO-
THBJICHHE yTeUkH R; Ha 1mmoc Oatapen Hakaia ¢
TeM, 9TOOBI TTOAaTh HEKOTOPHIH ITOIOKUTEIHHBIN
MOTCHIIMAN Ha YIPABISIONIYI0 CETKY M 3THUM ca-
MBIM CMECTHThH pab0OYyI0 TOYKY B 00J7acTh Hayaia
CETOYHOTO TOKa, II€ XapaKTePHCTHKAa CETOYHOTO
TOKa UMeeT M3ru0. Y OKCHIHBIX JIaMI CETOYHBII
TOK, HA000pOT, HAYMHAETCS MPHU HEOOIBIIOM OT-
pHUIIATETFHOM HANPSHKEHWH Ha CETKe, M ISl HUX
JKenaTenbHO R BKIIOYATh K MUHYCY Hakaia WIH
MPOCTO K KaTOMy B Clydae MOJOTPEBHOM JIaMITBI.

CeTouHBI JMETEKTOP OYEHb YYBCTBUTENEH K
cnabeM curaanaM. OH yCHINBaeT UxX U Oyaromapst
3TOMY HaéT ropas3no Oojiee TPOMKHI MPUEM, YeM
JOUOAHBIA AETEKTOP. 3aTO CETOYHOE ACTEKTUPOBa-
HUE HEMPHUTOMHO ISl CHJIBHBIX CHUTHAJIOB. JTO
0OBSICHSIETCS, TEM, YTO TPU CHIIBHBIX CUTHAJaX Ha
COINIPOTHBJICHUU YTE€UKH R; momydaercst Oosbloe
OTpHIIATEIHHOE HANPSIKEHHE CMEIICHUs, KOTOpOoe
CABHTaeT pabo4yyl0 TOYKY Ha XapaKTEpHUCTHKE
AQHOJTHOTO TOKA BJICBO K HIDKHEMY M3THOY, U TOT/Ia
YCHUIICHUE KOJIeOaHUH HU3KOH YacTOThI YMCHBIIIA-
€TCsl ¥ TIPOUCXOUT CO 3HAYUTEIHHBIMU HEJTMHEN-
HBIMH UCKXCHUSIMH.



B kadecTBe ceTOYHOTO JETEKTOpPa MOTYT C yC-
MEXOM MPUMEHSITHCS HE TOJBKO TPHOJIBI, HO TaKKe
TETPOJIBI U TICHTO/IBI.

JleTekTopHO-pereHepaTtuBHas
CTYNEHb

B nerexTopHOl CTyneHH COBPEMEHHBIX MpH-
EMHHUKOB TPSAMOTO YCWJICHHUS, KaK MpPaBHIIO, HC-
MOJIE3YETCSI  SIBJICHUE pEreHepalliy, HWMEIOIIee
O4YeHb Ba)KHOE 3HAUYCHUE B TEXHUKE PaTIUONIPHEMA.
C 95To#l menbo MEXIy aHOTHOW M CETOYHOH Ie-
MSIMU JIETEKTOpa yCTpauBaeTcsi oOpaTHasi CBSI3b
JUTST BEICOKOYACTOTHEIX Koyiebanuii. Cxema pere-
HEpAaTUBHON JIETEKTOPHOU CTYNEHU C WUHIYKTUB-
HOW oOpaTHOM CBs3pI0 JaHa Ha ¢ur. 1a. Obpart-
Has CBsI3b B MPUEMHUKE OOBIYHO JIEACTCS Iepe-
MEHHOH ¢ TeM, 9TOOBI MOXHO OBLIO €€ peryaupo-
BaTh. [IpuHIMIT pereHepaluy 3aKiI04aeTcs B Cie-
nytomieM. [lynscupyromuii aHOJHBIA TOK JIaMITO-
BOTO JIETEKTOpa, KaK M3BECTHO, COCTOHUT M3 TPEX
COCTABJISIFOIIMNX: [TOCTOSSHHOM, HU3KOYaCTOTHON U
BBICOKOYACcTOTHOM. CocTapmsitoiias BHICOKOM yac-
TOTHI MO (hOpME COOTBETCTBYET MPHHUMAEMBIM
MOJYJIMPOBaHHBIM KoJjieOaHUsM. B cxeme nerek-
Topa 0e3 pereHepalfy Ta COCTABISIONIAas HE UC-
MOJIL3YETCsI, a MPH HAIWYUKM KaTYIIKU OOpaTHOM
cBs3u L, OHA MPOXOIUT Yepe3 3Ty KaTyImIKy U WH-
IYKTHPYeT B KaTyllke KOHTypa L mepeMeHHOe
HamnpsDKEHUE, COOTBETCTBYIOIIEE MPUHUMAESMBIM
curHasiaMm. Eciim koH1IeI KaTymek L u L, BKode-
HBI TIPaBUJIIHHO, TO HANpsHKEHHE, WHAYKTUPYEMOE
B Karymike L katymkoit oOpaTHOW cBszu, OyAer
COBMajaTh Mo (ase ¢ HaANpsSHKCHUEM CUTHANIA U
CKJIaIbIBaThCS C HUM. B pe3ynpTare mepeMeHHOe
HamnpsOKEHUE Ha YIPABISAIONICH CETKE JIaMIIbl BO3-
pactér. Ho OJHOBPEMEHHO C 3THUM BO3pAcTET U
aMIUIMTYJa BBICOKOYACTOTHOM  COCTABIISIIOLICH
AaHOJHOTO TOKa, a CJIENOBATEIbHO, YBEIHUUTCS U
HamnpsDKEHUE, HWHIYKTUPOBAHHOE JTOH COCTaB-
JAOMIEN B KaTylmIKe KOHTypa. 3HAYWT, HampsKe-
HUC Ha yIPaBIIIONICH CeTKe emé OOJbIIe YBEIH-
YUTCS, YTO B CBOIO OYEPE/Ib CHOBA JIACT YCUJICHHE
BBICOKOYACTOTHOHN COCTABIISIONICH aHOJHOTO TOKa
U yBEIWYCHHE Onaromaps ACHCTBUIO OOpaTHOM
CBSI3M TICPEMEHHOTO HAIPSDKCHUS HA YIPABIISIO-
e ceTKe U T. .

Takum o6pazom, Omaromapss oOpaTHOH CBSI3H
MIPOM30UAET HapacTaHWE KojecOaHWi, HO, KOHEU-
HO, JI0O HEKOTOporo mpenena. [lpu yBenmumdeHUn
aMILTUTY bl KoJieOanuii B kouType LC OyayT Bo3-
pacTaTtb OTEpH PHEPIHHA B aKTHBHOM COIMPOTHB-
JICHUW 3TOr0 KOHTypa. HapacTaHwe aMIUTHTYIIbI
KoJeOaHUi BO3MOXKHO TOJBKO JI0 T€X IOp, MOKa

1I/I. I1. XepebroB, PamnoTexHuka sl paguoIIO-
ourenei, Csa3pusnar, 1949.
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SHeprus, n1o0aBiseMasi B KOHTYP C IIOMOIIBIO 00-
paTHOM CBSI3U 3a CUET YCHICHHS B Jamiie (MCTOY-
HUKOM DTOM DHEPTHH SIBJIIETCS aHOIHAst OaTapest),
0O0JIbIIe, YeM TTOTEPSI SHEPTUU B aKTUBHOM COTIPO-
THUBJIEHUH KOHTypa. Kak TONBKO moTepsi SHepruu
BO3pacTET HACTOJBKO, UTO CTAHET paBHA YHEPTHH,
MOCTYMAOIIeH U3 aHOJHOH N Yepe3 0OpaTHYIO
CBSI3b, HApacTaHWE aMIUIUTYIbl KOJEOaHWH mpe-
KpaTHUTCA.
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dur. 1. [leTekTOpHO-pereHepaTMBHas CTyMneHb
C VHAYKTMBHOWM 0BpaTHON CBA3bI0 U rpadomk
N3MEeHeHWs1 YacToTbl TOKa BueHu npu
HaCTpOWNKe pereHeparopa.

PaccMmoTpenHslii Tporiecc yCHIICHHS KoJieOa-
HUM BBICOKOM 4YacTOTHI MOJy4YaeTCs TOJIBKO MpPH
JIOCTATOYHOU BEIWMYUHE OOpATHOMN CBS3H, T. €. IPU
JIOCTATOYHO OJU3KOM PACIOJIOXKEHUH KaTymiek L
U L, ApyT K Ipyry W IpH MPaBUIBHOM HX BKIIO-
yeHnd. Ecu KaTyIIKK BKJIIOYEHBI HEMPAaBHIBHO,
TO HamNpsDKCHUE, WHIYKTUPOBAHHOE B KOHTYpE
oA AcHcTBHEM KaTtymku L, Oymer mpoTwBOIIO-
JIO’KHO 10 (ha3e HAINPSDKEHUIO CUTHANIA B TIOATOMY
Oyzaer ocmalnisiTh, a HE YCHIUBATh KOJICOaHHS B
KOHTYpE.

[Ipu cOmmwkennm karymek L, m L, T. e. ipu
YBEIIMYCHUN OOpATHON CBSI3M, YCHUJICHHE BO3pac-
TaeT, HO JIO U3BECTHOIO TMpeJiena, Mociie KOTOPOTo
BO3HHMKAET TCHEpaIus COOCTBEHHBIX KOJIeOaHUN 1
CTYIIEHb CTAHOBHUTCS T€HEPATOPOM.



Momenm 603HUKHOBeHUsL 2eHepayuu coobcm-
BEHHBIX KOI€OAHUL HA3bIBAOM NOPO2OM 2eHepa-
yuu.

Korma mnpuéMHUK TeHEpuUpyeT COOCTBEHHBIC
KoJeOaHus, MOIydaeTcsl CIOKEHNe 3THX Koseda-
HUN C IPUHUMAEMbIMH, W B Pe3yJbTaTe MOIYIIH-
pOBaHHBIE KOJICOAHUsI CUIIBHO MCKakatoTcs. Ecmu
MPUHAMAIOTCS HEMOIYIWPOBAaHHBIE, T. €. YUCTO
He3aTyxalolie KojiebaHus, HampuMep Hecyliue
KoJeOaHUs B TIEpEphIBE TeICPOHHON Mepeadn, TO
OT CIIOKEHUS ATHX KOJeOaHWH W COOCTBEHHBIX
KOJIeOaHMH MOTy4JaroTcs OueHUSI.

YacroTa OMeHUI B pereHepaTUBHOM NPUEMHU-
K€ 3aBUCUT OT Pa3HOCTH MEXJy YaCTOTAMH IPH-
HAMaeMbIX H COOCTBEHHBIX KojeOanmii. [lpu
npuéMe Kakou-Im0o ompeneaéHHON CTaHITHN Jac-
TOTa CUTHAJIA IOCTOSHHA, & YaCTOTa COOCTBEHHBIX
KoJe0aHMil, Kak ¥ BO BCSIKOM T€HEpaTope C caMo-
BO30YXXJCHHEM, paBHA 4acTOTe KOHTYpa. V3mMeHsas
HACTPOMKY KOHTypa BOJIM3HM PE30HAHCa, T. €. W3-
MEHSISl pa3HOCTh MEXJIy YacTOTOW CHTHAJIa M 4ac-
TOTOH KOHTYpa, MBI OyAeM H3MEHSTh YacTOTy
OueHuM.

[locme nerekTupoBaHuss OWCHMIA B aHOJTHON
[IENU TOJy9aeTCs COCTABIAIOMAs C YacTOTOU
OMeHM, KOTOPYI0O MOXKHO JIETKO OOHApYXHUTh Ha
TeJae(OH, eCIIM OHA HAXOAWTCS B TIPEJesiaX 3BYKO-
BOTO JIMara3oHa.

IIpu TOuHOM HACTpOilke B PE30HAHC C MPUXO-
JSIIMMU KoJieOaHusIMU OMeHH He Oy/eT, MoToMy
YTO YacTOTa COOCTBEHHBIX KOJeOaHWU COBMajacT
C YacTOTOH CUTHAala W Pa3HOCTh WX paBHA HYIIIO.
DTOT CITy4ail Ha3BIBAIOT HYJIECBEIMU OMCHHUSIMH.

OH urpaer OOJNBIIYIO POJNb B PaJdOTEXHHUYC-
CKHX U3MEPEHHUAX, TaK KakK SIBIIETCS MTOKa3aTelleM
TOYHOUN HACTPOIKH B pe30HAHC.

[IpakTHdeckn HyNeBbIC OWCHHS IOTYYAIOTCS
TaK)Xe M P HEKOTOPOH paccTpoiiKke KOHTYpa OT-
HOCHTEIBHO YacTOThI cUTHama. OOBACHSIETCS 3TO
TEM, YTO TMPHU HEOOJBIIOM OTKJIOHEHUH OT pPe30-
HaHCa TPHUXOJAIINE KOJNEOAHUs NEHCTBYIOT Kak
MMOCTOpPOHHEE BO30YXIEHHWE W 3aCTaBISAIOT CTy-
MeHb TEHEPHUPOBaTh KOJIEOAHWS HE C YacTOTOU
KOHTYpa, a C YaCTOTOH CHrHaJIa, TaK YTO PA3HOCTH
B YacToTax He OyneT L ITosToMy mpu HacTpoiike
ToJTy9aeTcsl HeKoTopasi 0071acTh HyJIEBBIX OMEHUH,
KOTOpasi TeM IUpe, YeM CHIIBHEE CUTHAIL. 3a Ipe-
JIeJIaMy 3TOW OOJIACTH HYJICBBIX OMEHUN CTYICHBb
OyneT reHepupoBaTh COOCTBEHHBIC KOJICOAHUS C
4acTOTOM, YK€ HE paBHOW YacTOTE CUTHAJA, U TO-
I/1a BO3HUKHYT OWEHUS 3BYKOBOW YaCTOTHI, CIIbI-
mHUMbIe B TesieOHE B BUJIE MY3BIKAILHOTO TOHA
(cBucra). Uem Oombllle pacCcTpoiika KOHTYpa

1

DTO sABJICHHME HA3LIBAIOT MHOTIA 3aXBaThIBAHUEM
WM YBJICYECHUEM, WU MPUHYIUTSIHHON CHHXPOHHU3a-
IUEH.
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OTHOCHUTEIHHO YacTOTHl CHUTHajla, TeM OOoJblie
pPa3HOCTb B YaCTOTaX M TE€M BBIIIE TOH OWEHUil.
[Ipu 3HaUMTENBHON paccTpoiike yactoTa OMeHHI
BBIXOJIUT YK€ 3@ MPEIENbl CIBIIIUMBIX 3BYKOBBIX
4acToT.

Takum oOpa3oM, IIpu HACTPOHKE KOHTYpa MPH-
€MHHKA C O0paTHOW CBSI3bI0, PA0OTAIONIETO B pe-
KUMe TeHepaluu, BcerJa HaOJIomaroTcs Xapak-
TepHble 3BYyKH. [logxon K pe3oHaHCy COMpPOBOXK-
JaeTCsl BO3HUKHOBEHHEM BBICOKOTO 3ByKa (CBH-
CTa), MOCTEMECHHO MOHMXKAIOMIETOCA U, HAKOHEII,
oOpBIBAlOIIEroCsl Ha HEKOTOPOM HH3KOM TOHE
OKOJIO TOYHOro pe3oHaHca (HyJeBble OHEHHS).
[Ipu nmanpHeiilieM U3MEHEHUU HACTPONKHU MOCIE
MIPOXOXKICHUS PEe30HAHCA SBJICHHE MOBTOPSIETCA B
0o0paTHOM TOps/Ke, T. €. BO3HUKAET HU3KUN TOH,
KOTOPBIN M0 MEPEe yNaJCHUs OT PE30HAHCA IMOBBI-
maercs, Mepexons B CBHUCT, M, HaKOHEI, CTaHO-
BUTCSI HECIBIIITUMBIM.

I'paduuecku 310 mokazaHo Ha ¢ur. 16, Ha KO-
TOPOI MO BEPTHKAILHOW OCH OTJIOXKEHAa 4acTOTa
3ByKa OWEHWH, a TI0 TOPU3OHTAIBHONW OCH — dac-
TOTa KOHTypa TeHEepUpYIoIero npuéMuuka. Jlus
prMepa Ha 3TOM rpauKe yacToTa CHTHAJIa B3sITa
500key. buenus 3BYKOBOM YacTOTHI B JaHHOM
Cllydae BO3HUKAIOT TOJBKO TPH PACCTPOIKE HE
MenbIe yeM Ha 2002y, OTHOCUTENBHO pe30HAHCA,
U TakuM 00pa3oM, IIUPHHA OOJACTH HYJEBBIX
6uennii cocraBmsiet 4002y.

Pexxum mopora reHepaiuu Henb3s MPUMEHSThH
Ut ipuéMa TeneOoHHBIX Mepe/ay, TaKk Kak TOTr/a
BO3MOKHO BO3HMKHOBEHHE COOCTBEHHBIX KoyieOa-
HUW W CBUCT OWMEHU OyaeT CHIIBHO MEIIaTh, Jie-
nasi Te’IeQOHHYIO nepeaady Hepa300puuBOii U UC-
kaxéaaoi. [IpaBma, Bo3MoXkeH mpuém TernedoH-
HBIX CHUTHAJIOB B 00JIACTH HYJICBHIX OWCHH, HO
MpU MajeHileM H3MEHEHUU YacTOThl MOTYT BO3-
HUKHYTh OuveHus W ucnoptuth mnpuém. [loatomy
TeJaeOHHYIO Tepeady BCerAa NMPUHUMAIOT IPH
BEITMYMHE OOpPaTHOW CBS3M HECKOJIBKO MEHBIICH,
4eM y Mopora reHeparium.

3aT0 peKUM TEHepaly HEOOXOauM IS
npuéMa He3aTyxarluXx TelerpadHbIX CHIHAJOB.
be3 renepanuu B TenedoHe OyayT CIBIIHBI JTUIIB
IIETYKH, HO 3BYKOBOTO TOHA CHTHAJIOB HE MOIY-
YUTCA.

[lpu Hanmuumu TeHepaluu B pe3yibTaTe Oue-
HUl B TeneoHE NOTyJYaeTCs MPUEM CUTHAJIOB Te-
nerpadHOi a30yKH B BHJE 3BYKOBOro ToHa. M3-
MEHsISl HACTPOWKY KOHTYpa F€HEPUPYIOIIETO MPH-
€MHHMKA, MOXKHO MEHSTh STOT TOH W IMOA0OpaTh
ero Hambojee MPUATHBIM UIA TpuéMa Ha CIIyX.
Paguotenerpaduct OOBIYHO yCTaHABIMBAET Yac-
toTy Ouenmii okono 1 0002y, Tak kak yxo Haubo-
Jiee YyBCTBUTEIBHO K 3TOH YacTOTE.

OdeBHHO, YTO MpPH AITOM KOHTYpP JIOJDKEH
obITh paccrpoeH Ha 1 0002y B Ty wim Apyryro



CTOPOHY OTHOCHTEJIBHO YacTOThI CUTHAJIA. Takum
obpazoM, pexxnuM Hambojee TPOMKOTO MpruéMa Te-
Ne()OHHBIX CUTHAIOB TOJIYYaeTCs, YyTh-4yTh HE
JIOXO/IS IO TIOPOra TeHepalliy, a PEKUM XOpOIIIe-
ro npuéMa He3aTyXamIux TelerpadHbIX CHUrHA-
JIOB TOJTy4YaeTcsl 3a MOPOrOM TeHEepaIuy, MpHIEM
CWIBHO YBEIMYHMBATh OOPATHYIO CBSI3b HE CIICIY-
€T, TaK KakK IpH OOJBINON aMIUTUTYAE COOCTBCH-
HBIX KOJIeOaHWI TPOMKOCTh TenerpadHbIX CHI'HA-
JIOB yMEHbIaeTcsa. Bc€ 3T0 HArmsgHO IMOKa3aHO
Ha ¢ur. 2, Ha KOTOPOU JaHBI MOJIOKEHUS PyUYKH
00paTHOW CBSI3W JUIsI TOpora TEHEepaluyd U s
Cilydasi HAaTydIiero npuéma Tesne(OoHHBIX CUTHA-
JIOB.

Haunyywul npuém

menegoHHbix  [1opoe eeHepayuu
CuzHarnos
leHepayuu l'enepayus
Hem ecmeo
HaumeHblias Hau6onbwas
obpamHas obpamHas
C8A3b C8s3b

dur.2. PaznnyHble NonoxxeHns
py4ku 0BpaTHOWN CBA3MW.

Cxema ¢ur. 1 mpumensiercst Tenepb peako. Eé
HEJ0CTaTOK 3aKI0YaeTCs B TOM, YTO TEpeMerie-
HUE KaTyIIKH OOpaTHOW cBs3u L, B MarHUTHOM
oJie KaTyIIKu KOHTypa L cuibHO BiHAeT Ha WH-
OYKTHBHOCTh M EMKOCTh KOHTYpa, M3MEHSS €ro
4acTOTy. DTO 3aTpPyJHICT HACTPOUKY MPUEMHUKA
M HE IMO3BOJIET MPOTrpaayHupoBaTh €ro MKy IO
YacTOTE WM JTMHE BOJIHBI.

I'opazno ynoOHee cxema pereHepaTopa ¢ pery-
JIUPOBKON OOpaTHOW CBSI3W KOHJICHCATOPOM TIepe-
MeHHOH €MKkocTh. OfHa W3 TaKUX CXEM IOoKa3aHa
Ha ¢ur. 3g. B 3T0i cXeme MOCTOSHHAsI COCTaB-
JISOIas W COCTABISIONIAsl 3BYKOBOW YaCTOTHI
AQHOJHOTO TOKA MPOXOAT B aHOAHOE HATPy30YHOE
compoTHuBiIcHNEe R, depe3 aHOAHBIN apoccens /p,
3arpaKAaroIui IMyTh BBICOKOYACTOTHON COCTaB-
JIAIONIEH; COCTaBIAIONIAs K€ BBICOKOM YacTOTHI
HJET Yepe3 KaTyIKy oOpaTHOU CBs3M L, ¢ mocie-
JIOBAaTEIbHO BKIIOYEHHBIM KOHICHCATOPOM IIepe-
MeHHoU émkocTtu C,;, KOTOPBIM MOXHO PEryJIHPO-
BaTh OOPATHYIO CBSI3b.

Karymku L, u L pacrosnararoTcsi HEmoIBHAKHO
OJlHA OTHOCHTENbHO apyrou. [Ipm yBemudeHuu
émkoctn C, BO3pacTaeT TOK BBICOKOHW YacCTOTHI B
Katymike L, 1 oOpatHas cBs3b ycmimBaeTcs. KoH-
neHcarop obparHoii cBsizu C, UMeeT EMKOCTh
200-500n¢ u mMoxeT OBITH C TBEPABIM JUAJICK-
TpuKoM. MHOTa mociieoBaTeNnbHO ¢ HAM BKJIIO-
YalT NOCTOSHHBIN KoHAeHcatop Ha 1 000—2 000
n¢ Kak MpenoXpaHHUTENbHBIN Ha CIy4ail 3aMbIKa-
Husa 1wractuH B C,. Karymka L, oObdHO mMMeeT
YICII0O BUTKOB B HECKOJBKO pa3 MEHBIIE, YeM Yy

KOHTYPHOU KaTYyIIKH, 1 MOXKET ObITh HAMOTaHa U3
MO00T0 J1aXke OYeHb TOHKOTO IpoBoza. Ecnu ka-
Tymku L, u L HaMOTaHBl Ha OJTHOM KapKace, TO
JUIE YMEHBLICHUS! Tapa3suTHOW EMKOCTH MEXKAY
AHOJIOM U YTIPABJISIONIECH CETKOM CleAyeT UX Hau-
Ooyiee ynaJieHHBIE JPYT OT JpYra KOHIIBI BKITIO-
yath K aHony (y Lo) m x ympaustomieit cetke (y
L).

UtoOBI OOpaTHas CBS3bL HE IMOJyJaach CIHIII-
KOM CHJIBHOM, PEKOMEHAYETCS MEXKAY aHOAOM U
KaToIOM JIaMIbl BKJIIOYUTH KOHAEHCATOp He-
6onpmioit émkoctr (30—100n¢). Torma TOK BBICO-
KO YacTOTBI YaCTHYHO OTBETBIACTCS Yepe3 3TOT
KOHJIEHCATOp W HE NPOXOJHUT IOJHOCTHIO B Ka-
TYmKy L.

Hpoccenb BBICOKOW 4acToThl /J[p HOMKEH
UMETb HECKOJIBKO COT BHUTKOB W 00JaJaTh BO3-
MOKHO MEHbIIEeH cOOCTBEHHOW EMKOCTHIO; OOBIU-
HO JUIS OTOTO €r0 OOMOTKY JIEJal0T CEKIHOHHPO-
BaHHOM.

BMmecTo TpHOOB B JETEKTOPHO-pETeHEPaTHB-
HOW CTYNEHH 4YacTO TPHUMEHSIOTCS TETPOJBl U
0c0OEHHO TEHTO/BI, JAIOIINE 3HAUYUTEIHHO OO0JIb-
miee ycuwieHue. PerymupoBanue oOpaTHOH CBSI3U
MpU TPUMECHEHHH TETPOAa WU IEHTOAa MOXKET
OCYIIECTBISITBCS TIOCPEACTBOM KOHJIEHCATOpa Tie-
pemenHol éMkoctu o cxeme ¢ur. 3a. Emé myd-
MM CTIOCOOOM SIBIISIETCSI PEry/upoBaHHue o0pat-
HOUW CBSI3M ITyTEM M3MCHEHHS HANpPSDKEHUS Ha DK-
paHHOW ceTke ¢ MOMOIIbI0 MoTeHImuomerpa R
(dbur. 3p). Takoii criocod Ha€T HAUMEHBIIEE BITH-
SITHIEC WM3MEHCHHUs OOpaTHOH CBS3W HA HACTPOHKY
KOHTYpa.
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®ur. 3. Cxembl pereHepaTUBHOWN CTYMEHU
C perynupoBKon obpaTHON CBSA3MN.
a) — C KOHOEHCATOPOM NepPeMEHHON EMKOCTMU;
6) — C NOTEHLMOMETPOM.

Jnst xopomield paboTBl pereHepaTropa BaKHO,
9ToOBl OOpaTHasi CBS3b PEryJMpOBAIaCh OYEHBb
IUIaBHO, TaK KaK TOJBKO IPH 3TUX YCJIOBHSIX Be-
JIMUUHY CBSI3U MOXHO JOBOJUTH ITOYTH JI0 CAMOTO
Mopora reHepaluuy 1 TakKuM IMyTeM Moy4yaTh Mak-
CUMajJbHOE YCWIeHHE. B ciydae «MsArkoro»



(m1aBHOTO) TOAXOMAa K TIOPOTY TeHEpalMh BO3-
HUKIIAs TeHepanus MpPH YMEHBIIEHHUH OO0paTHOU
CBSI3M OOPBIBACTCS TaK )K€ IUIABHO W MPU TOM KE
caMOM 3HAYCHUU BEIUYWHBI CBSI3U, MPH KaKOM
oHa Bo3HWKIA. [lopor reHepamum moxy4aercs
OJIVH, BIIOJIHE OMNpEENAEHHbBIN U ycTOWUMBBIN. [1o-
ATOMY JabHHUE CTAHIIMM MOXXHO NMPUHUMATH yC-
TOMYMBO y CaMOTO MOpPOTa TeHepaIiy, KOria ycu-
JICHHE TT0JTy4aeTCs] HanOOoJIbIIee.

B mpoTHBOMOIOKHOCTS 3TOMY WHOTJa HA0JIFO-
naeTcst «okEcTkui» (pe3Kuit) moaxoa K mopory re-
Hepaluy, WIA TaK Ha3bIBaeMOE 3aTSATHBAaHUE Te-
Hepanuu. [Ipu HéM He yaaéres Moot OJIM3KO K.
nopory rerepanuu. Emgé mo mony4yeHus pexxuma ¢
MaKCHMaJIbHBIM YCUJICHHEM TeHEpaIlisl BOSHUKAET
PE3KO, WIIETIYKOM», a TIPH YMEHBIIIEHHH 00paTHOM
CBS3M TCHEpalMs 3aTATHBACTCS M 3aTEM TaKKe
PE3KO, <«aIemdKoM», OOpBIBaeTCA IPH TOPa3o
MEHBIIIEM 3HaUYe€HUH 00paTHOU CBA3H, YeM TO, IIpU
KOTOpOM OHa BO3HHKIA. [lonmy4aroTcs kak ObI /1Ba
HEYCTOMUYMBBLIX TMOpora reHepanuu. I[loaTomy
MPUHAMATE JajeKue W ciiadble CTaHIUU C Hau-
0OJIBIIMM YCHJIEHUEM Yy CaMOro IOpora HEBO3-
MOJKHO.

Jns ycrpaHeHus )KECTKOro MoaXxo/la K reHepa-
MU HEOOXOMMO YMEHBIIUTh aHOAHOE HarpsiKe-
HUE HA JICTCKTOPHOH JIaMIIe U TINATEIBHO MOI00-
paTh BEIUYHMHY CETOYHOTO COMPOTHUBICHHUS (yTeU-
Kd ceTku). [[MaBHOCTH MOAX0a K TeHepalun 3a-
BUCHUT OT TIOJIOKEHHUS paboueii TOUKHA Ha XapakTe-
PUCTHKE aHOMHOTO TOKa. HeoOxomumo, 4YTOOBI
OHa ObUIa Ha yYacTKe HAMOOJBINECH KpPYTH3HEI,
T. €. Ha IPSIMONMHEHHOM ydacTke. OTcroia MexIy
MPOYHMM CIIEAYET, YTO TMPU AHOTHOM JETEKTHPO-
BaHUU TPUMEHSITH PETeHepaIfio Helenecooopas-
HO, TaK Kak pabouas TOYKa B OTOM cllyyae Haxo-
JUTCS HA HIDKHEM H3THOE.

[Momumo mondopa BenwuuHBl R, ms momyde-
HUS TJIAaBHOTO TIOJXO/a K TeHepaluu U obecrede-
HUSl HAWIyYIIUX YCJIOBUU JETEKTUPOBAaHUS B 0a-
TapeHOM MPHUEMHUKE CIEIyeT MPoOOBaTh BKIIIO-
gaTh R; Ha TUTIOC WM Ha MUHYC 6aTapen Hakaa.
OOBIYHO BKITIOUEHUE HAa MUHYC Maér OoJjiee TUIaB-
HBII MMOAXO0JI K TeHEPAIlUH, HO 3aTO BKIIFOUCHHE Ha
wroc gaér 6oree TPOMKYIO CIBIIIHMOCTD. Jlis
mo0opa HAWIYUIIEeTo PeXuMa ASTEKTUPOBAHUS U
pereHepanMd MOXKHO TaKKe BKIIOUNTh R; Ha
JIBIOKOK TIOTCHIIMOMETPA, COCAMHEHHOTO C KOH-
[IaMH HUTH, U TOA00paTh HAUBBITOTHEIIEE IT0-
JIo’)KeHUe paboyvell TOUKH.

CeTouHBI ACTEKTOP, KaK MBI 3HACM, SBJISCTCS
OJTHOBPEMEHHO W JIETEKTOPOM U YCHIIUTENIEM HHU3-
Kol wacToThl. IIpm Hamuuum pereHepaiui OH,
KpOMe TOro, MaéT OOJBIIOE YCHICHUE BBICOKOM
4acTOThl. YyBCTBHTEIHHOCTh PETCHEPATHBHOTO
MpUEMHMKA TI03TOMY OYEeHb BEJIHKa OCOOCHHO K
cmabbiM curHanam. Yem crmabee TpUHUMAEMbIN
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CUTHaJ, TeM OOJbIIe YCHIIEHHE, J1aBaeMOe pere-
HepatopoM. st cmabbIX CHTHANIOB YCHIICHHE Je-
TEKTOPHO-PEr€HEPATUBHON CTYIEHU AOXOIUT 0
HECKOJIBKMX TBICSY, a JUIsl CHUTHAJIOB OJIM3KUX
MOIIIHBIX CTaHIMHA, KOTOPBIE CIBIIIHBI TPOMKO U
0e3 o0paTHOH CBS3M, YCHIICHHUE 3a CUET pereHepa-
LMY TOJIy4aeTCsl MaJIbIM.

N30uparenpbHOCTh TOXKE 3HAYUTEIHHO YBEIH-
YHBaeTCA OT MPUMEHEHHS pereHepannu. Y mopora
TeHepaIuy OHA CTAHOBHUTCS OCOOCHHO BBICOKOW, a
[oJIoca MPOMYCKAeMBbIX YacTOT BeChbMa 3aMETHO
CY>KUBAETCs, TaK YTO MPHU HACTPOMKE TOYHO B pe-
30HAaHC CJBIIIMMOCTh CTAHOBHUTCS TJIYXOM H3-3a
cpe3aHHs KpaWHUX OOKOBBIX YaCTOT, KOTOPBIMHU
nepenaroTcss BBICOKHE 3BykH. OmHako BCE xe
MOIIIHbIE OJTM3KHME CTAHIIUH CIBIIIHBI B OOJBIIOM
JIMAna3oHe HACTPOMKH pereHeparopa U CHIBHO
MEMIAloT TpUEMY APYTHX CTaHIUH, OCOOCHHO
cnabbIX U JaNeKuX. DTH HEIOCTATKH pereHeparo-
pa yCTpaHsSIOTCA MPUMEHEHHEM CTYyNEeHeW ycuie-
HUS BBICOKOH YacCTOTHI.

Heo0XxoaumMocTh CTYIIeHH YCWJICHHSI BBICOKOM
YaCTOTHI JUKTYETCS €UIE OTHUM JOBOJBHO HENpU-
SITHBIM CBOMCTBOM PETE€HEPATHUBHOTO MPUEMHUKA.
B pexwuMe reHepanuu oH (aKkTHUECKH MpEBparia-
€TCsl B MAJIOMOIIHBINA TIepeIaTIiK U U3TydaeT Je-
pe3 aHTEHHY PaJHUOBOJIHBI, KOTOPHIE MPUHUMAIOT-
Cs COCETHUMHU NPUEMHUKAMU M CO3MAI0T B HUX
[IOMEXH B BHJI€ CBUCTOB, 3aBbIBaHUM U T. 1. Takoe
Mapa3uTHOE M3IyYCHUE pereHepaTopa COBEPILICH-
HO HEJOMYCTHMO, W JUIS €r0 yCTpaHEeHUs 00s3a-
TEJIHHO HAJMYWE B MPUEMHHKE CTYIIEHH yCHUIICHUS
BBICOKON dYacToThl. Torma kojeOaHws, TeHEpHU-
pyemble B JETEKTOPHOM CTyNeHH, HE CMOTYT
MPONTH B aHTCHHY.

B nocnegnee Bpemsi NpuEMHUKH MPSIMOT0 yCH-
JICHUS C OOpaTHOW CBS3BI0 TPHMEHSIOTCS BCE
MEHBIIIC U MEHBIIIE, YTO OOBICHSICTCS CIEAYIOTH-
MU TIPUIHHAMH.

Jlyis TOrO YTOOBI MOCTPOUTH IPUEMHUK TIPSIMO-
ro YCWJICHUS, OOJanaronuii OOJIBIION YyBCTBH-
TEIHHOCTBI0O W BBICOKOM HW30MPATENHHOCTHIO,
HYXHO YBEJIMYHUTH B HEM YHCIIO CTyNEHEH ycuiie-
HUA BBICOKOHM dacToThl. Ho Tornma gaxke mpu Tima-
TEJIHHON DKPaHWPOBKE TPYAHO M30aBUTHCS OT Ta-
pa3uTHOM reHepauuu. bombioe Yucio pe3oHaHC-
HBIX KOHTYPOB YpPE3BBIUAMHO YJIOPOKACT MPUEM-
HUK, YCJOXHSET €ro KOHCTPYKIUIO U HACTPOIKY.
Jns ocyllecTBieHUs OJNHOPYUYEUYHOM HACTPONKH
MOXHO TOJIOTHATh B PE30HAHC ABA-TPU KOHTYpA,
HaCTPauBaIOLIUXCS C MOMOIIIBIO arperata KOHJICH-
CaTOpoOB TNEPEMEHHOW €MKOCTH, HO CcJenaTh 3TO
JUist OOJIBIIIETO YWCIa KOHTYPOB OYEHb TPYIIHO.
Kpome Toro, cTynenu ycuiaeHus: BHICOKOHM 4acTo-
ThI, paboTaroIIyue Ha pPaJHOBEIIATCIHPHOM JHara-
30HE WJIM Ha JHMara3oHe KOPOTKUX BOJIH, AAIOT
CpPaBHUTEJIBHO MaJllo€ YCWJICHHE, TaK KaK COMpo-



THBJICHHE aHOJHOTO KOHTYpa MOTy4aeTcsi BO MHO-
r0 pa3 MeHbIIe BHYTPEHHETO COIPOTUBICHUS
namnbl. [IpuéMHUK TPSIMOTO YCWIICHHUS HEJETKO
HACTpanWBaTh. HEOOXOAMMO OJHOBPEMEHHO Bpa-
aTh PyYKYy HACTPOUKN M PYIKy OOpaTHOM CBS3H:
JaJIeKue W MaJIOMOIIHBIE CTaHIIMM MOKHO IIPH-
HUMAaTh TOJIBKO MPH YCTAaHOBKE OOPAaTHOM CBS3U Y
caMoro Topora TeHepanud, 4To TpedyeT OT Ha-
CTpanBaIOMIETO JUIa OOJBIIOTO OIBITA.

Bce 3TH HerocTaTKM MOYTH MOJIHOCTBIO YCTPa-
HSIOTCS B MPUEMHHKE C TIPeoOpa3oBaHUEM YacTo-
THI, T. €. B CyIlepreTepoInHe.

Wuorga oOpaTHYIO CBSI3b NMPUMEHSIOT U B CY-
MepreTepoAuHHOM TpuéMHUKE. B 3TOM ciydae
JIETEKTOp HE MOXET, KOHEYHO, ObITh AWOJHBIM, a
JIOJDKEH OBITh TIOCTPOEH Ha TPUOJE WM NEHTOAE,
Y TOTJ]a B CYNEPTreTCPOMHE MOSBISICTCS HECKOIb-
KO HEOOBIIHAS JIJIS1 HETO pydKa 0OpaTHOM CBSI3H.

Paborta oOpaTHOW CBS3UM B ACTEKTOPHOH CTYy-
MEHU CyNepreTepoMHa aHalormyHa paboTte 00-
paTHOH CBSI3U B MPHEMHUKE MPSMOTO YCHICHHS.
I[ToMuMO BO3MOXXHOCTH TIpuéMa TeserpadHbIX
CUTHAJIOB, 00OpaTHasl CBA3b NA&T TaKkKe HEKOTOPOe
ycuiieHue Tene(OHHBIX CUTHAIOB, OCOOCHHO €CITi
OHH CITa0BI.

< 1
Yceunurenu HU3KOM 4aCTOThI

B Hanboiiee OTHOM BHIE TECOPHS YCHIUTEIICH
Onia paspadotana B Coserckom Coro3e Tpymaamu
A. W. bepra, I'. B. Boitmsumno, I'. C. Lpikuna, A.
A. PU3KkrHa M MHOTHX JIPYTHX YYCHBIX.

B ycunurensix kpaitHe peako yJIOBIETBOPSIOT-
Csl OJTHOM CTYIIEHBIO YCHIICHUS, COCTOSIIEH 00bIU-
HO U3 OJHOM JIaMIIbl U CBSI3aHHBIX C HEIO 3JIEMEH-
TOB CXEMBI.

[lepBasg CTymeHb YCWIMTENS, COCOUHSEMAs C
HMCTOYHUKOM YCHUJIMBAEMOM >HEpPrUH, HA3bIBACTCS
BxomHOU. Ilocmenuss cTymeHp ycuiauTens, pado-
Talomas Ha Harpy3Ky, Ha3bIBaeTCS BBIXOJHOM.
OcranbHble CTYNEHU HOCST Ha3BaHHUE IMPOMEXKY-
TOYHBIX.

Psg  TunoB ycwnuteneil npenHazHadaeTcs
TOJBKO ISl YCWJICHHS MOABOJMMOIO K HUM Ha-
NOpsUKEHUS, MPUYEM BbIAENsIeMas MpU 3TOM YCH-
JUTENIEM MOIIHOCTh HE UTPaeT CYIIECTBEHHOHN po-
nu. Takue yCUIUTENN HA3bIBAIOTCS YCHIUTEISIMU
HanpsokeHusl. K HUM OTHOCATCSI, HallpuMep, MUK-
podoHHBIE, TIpeBapUTENbHBIE CTYIUIHBIE, TIPEI-
BapHUTEIbHBIC TPAHCISIIIMOHHBIE M H3MEPUTEILHBIC
YCUJIUTEIIH.

YacTe TUNOB ycuIuTENEeH NpeaHa3HAauCHa, Ha-
000pOT, AN BBIIEICHHS B HArpy3Ke OIpeneieH-
HOMt MoiHOoCTH. K HUM OTHOCSTCS BBIXOAHAs

1
Tlo pa3HBIM HCTOYHHKAM.
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CTyINIEHb PAAMONPUEMHUKA, OKOHEYHBIE yCHUIINTE-
U PaTUOTPAHCISIMOHHBIX y3JI0B, OKOHEYHBIC
CTYIMUHBIC YCUJIUTEIN U OKOHCUHBIC YCUIIUTEIN
YCTAaHOBOK JUIsl yCUJICHUsI pedeil opaTopoB. OHu
HE MOTYT paboTaTh HEMOCPEACTBEHHO OT HAmps-
JKEHHsI, DPa3BHBAEMOTO MHOTHMH HCTOYHHKAMHU
ANEKTPUIECKUX KOJeOaHUI 3BYKOBOW YacCTOTHI, U
TpeOyIOT MoJa4YM Ha BXOJ HAMpPSDKEHUS OT Tpen-
BaputensHoro ycunurens. [loatomy Bce mpexasa-
pUTEIbHBIE YCHUJIUTENU SBISIOTCS YCUIUTEIIMU
HaIpPsKCHUS.

PaccmoTpum mporecc yCWIIGHHS DIEKTpHUYe-
CKUX KOJIeOaHUH ¢ MOMOIIIBIO TPHOIA.

CXEMA VCUJIUTEJIbHOM CTYIIEHM.
IIpocreiiiiasi cxema ycUIUTENs ¢ OAHOMW JIaMIIou
mokasaHa Ha ¢ur. 1. Takoi ycuiauTe b Ha3bIBACT-
¢ cTymeHblo ycuiieHus. OCHOBHBIMH YaCTSIMH
YCUJIUTENbHOM CTYNEHU SIBISAIOTCA: Jamna JI, uc-
TOYHUKHU TuTaHust b, u b, U Harpy304HoOe aHOI-
HOE COMpPOTHBIICHHE R,, BKIIOYEHHOE TOCIEI0BA-
TEIBHO B aHOJIHYIO IIEIIb.

@ur. 1. Cxema ycunutenbsHON CTYMeHM.

HcTtouHuK TOr0 MNEPEeMEHHOr0 HaNpsKEHUs
U,., KOTOpOE HYXHO YCHJIUTh, IPUCOCTUHICTCS K
YIpaBIAOUIed ceTKe U KaToay Jiammbl. [ToaTomy
YIPaBISIONIYI0 CETKY U KaTOl Ha3bIBAIOT BXOJIOM
YCUJIUTENIbHON CTYIICHU.

[lepemenHoe HampspkeHHE, MOCTYMAaoIlee Ha
YOPAaBISIONIYI0O CETKY, BBI3BIBAET ITyJIbCAIHH
aHogHOro TOKa. OOBICHSETCS STO TEM, UYTO 3a
BpeMs ACHCTBUSL MOJOKUTEIBHOTO MOIYNEPUOIa
HanpspKeHUsT Ha YHOPABIISIONIEN CETKE aHOIHBIN
TOK JIaMITIbl YBEJIMYUBACTCS, a 332 BPEMsS OTpHULA-
TEIBHOTO MOJYNEepUo/ia — YMEHbIIAETCS, KaK I0-
ka3aHo Ha ¢ur. 2. [Iyabcupyromui aHOAHBINA TOK
COJIEP)KUT TIOCTOSIHHYIO M TIEPEMEHHYIO COCTaB-
nsromue. [Ipoxoass yepe3 Harpy3o4HO€ COIpO-
THBIIcHHE R,, aHOMHBIN TOK cO3MaéT HA HEM ITyITb-
CUpYIOIIIee Ta/leHue HANPSKEHHs, KOTOPOe TaKKe
MMeeT TMOCTOSHHYIO U TEPEMEHHYIO COCTaBIISIO-
me. Ecim HarpyzouHoe compoTtuBieHue R, ume-
€T [IOCTaTOYHO OOJBIIYI0 BEIMYWHY, TO IOJIY-
yarorieecss Ha HEM mepeMeHHoe Harpsbkenue U,
OyZeT 3HAYMTENBHO OOJBIIEC TEPEMEHHOTO Ha-
npspkenuss U, TOZAaHHOTO Ha YHPAaBISIONIYIO
CeTKy, T. €. IMOJIy4UTCs yCHJIeHHE. 3aKUMBI CO-
MPOTUBJICHUS R, HA3BIBAIOT BBHIXOJOM YCHIIUTEIb-
HOM CTYIIEHHU.



@ur. 2. Npadukn HanpskeHUs Ha ceTke (a)
1 aHoAHOro Toka (6) B yCUNUTENbHOW CTYMNEHMW.

KOSOOUIMEHT YCUJIEHUA CTYIIEHMU.
BaxxHOoW BENTWYMHOM, XapaKTepHU3YIOIIEH padoTy
YCHUJIUTENBHONW CTYIEHH, sIBIsieTCS Kod(duuueHt
yCHJICHHUS CTyIeHH, 0003HaYaeMbli OyKBoii K.

Oror K03()PUIKMEHT IOKa3bIBAET, BO CKOJBKO
pa3 maHHas CTYNEeHb YCHIJIMBAeT MEpPEeMEHHOE Ha-
NPSOKEHKE, TOIBOTUMOE K CETKE JIAMITBI.

Jlnst ompeneneHuss BENWYMHBI Kod(hduImeHTa
YCHUIJICHHUSI CTYIIEHH HYXXHO Pa3JeNIUTh BBIXOIHOE
Hanpspkenue Ugwbix Ha BXogHOe HampspkeHue Usx.
Taxum 00pa3oM, MOXKHO HAaIMCATh!

Ueblx

K=1.

Ecmu, HampuMep, OT JeTEeKTOpa B IEMb CETKH
MEPBOM JIAMITHI YCHJIUTEINS TIOCTYIAeT MEepPEMEH-
HOE HAIPsDKEHUE HU3KOHM YacTOTHI C aMIUTUTY/I0H
0,16, 2 B 1IeNH CETKH BTOPOU JIAMITHI YCHITUTEIS
HYXHO TOJTyYHUTh TIEPEMEHHOE HAMPSHKCHUE C aM-
IUIATYAO0HR 7 8, TO KO3 (UIMEHT YCUICHHUS IEPBOI
cTyneHu goikeH oeith 7 0 0,1 = 70.

Yem Oosibllie aHOTHOE HATPY30YHOE COMPOTHB-
neHue R, TeM Ooiblee BhIgENseTcs Ha HEM Ha-
npsokenne U, W, CIemnoBaTeNbHO, TeM OOJbIIe
K02 PUITUCHT YCUICHHSI CTYIICHH.

Koaddumment ycmmennus Bcero ycummutens K
3aBHCHUT OT KO3 (PUIMECHTA YCUIICHHSI €TO OT/EIb-
HBIX cTyneHel. Ecnm 0603HaunTh X uepes Ky, Ky,
Kz # T. 1., TO MO’KHO HAIIMCATh.

K= Kng'Kg.

Hampumep, eciin ycunnrens UMeeT TpU CTYTIe-
HU ¢ ko3 punmentamu ycunenus K; =20, K,=20
u K3=5, To 00muit ko3 puImMenT yCuiieHus BCero
yeunutens oynet K=20205 = 200.

DTO 3HAYMT, YTO E€CJIM HA BXOJ 3TOTO yCUJIUTE-
ns monath Hanpsbkerne U, = 10me = 0,016, To
Ha BBIXOZE TOJYYHTCA YCWJICHHOE HAaNpsKeHHE
U,... = 2 0000,01 = 26.

BBIXOAHAA MOHIHOCTD. Bropoit Benu-
YUHOM, XapaKTEepPU3YIOIIEH YCHIIUTEIb, SBISETCA
BBIXOJHAS MOIIHOCTE P,,,,. DTO — MOIIHOCTH TOT'O
MEPEeMEHHOTO TOKa HU3KOH 4YacTOThI, KOTOPBIH
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YCUIIUTEINb CO3aET B BBIXOJHOM HAarpyske, T. €. B
Te€X TPOMKOTOBOPHTENSX, KOTOPHIE BKJIIOYEHBI Ha
ero BeIxose. B mamomomHbeIX ycunmutensx P,
COCTaBJISCT JONHM BaTTa, B YCHIMTENAX CPEIHEH
MOIIHOCTU P, PaBHO €IMHHIIAM HJIH JECATKAM
BaTT, & YCWJIATENH OONBIION MOITHOCTH HMEIOT
BBIXOJ/IHYIO MOIIIHOCTh OT COTCH BaTT J0 HECKOJb-
KHX KAJIOBATT.

BennuuHa BBIXOJHOM MOIIHOCTH BCErAa yKa-
3BIBAETCH JUIS YCWJIMTENsI, paboTaromiero B HOP-
MaJbHBIX YCJIOBHUSX, T. €. KOTJIa HA €ro BXOJ| IO-
Jnaércsi HopMaibHOEe HampspkeHue. Kaxiawii ycu-
JUTENTh MOXET pa3BUBaTh MOITHOCTh OOJIbIIE
HOPMAaJIbHOM, HO TaKOW cioyyall Ha3bIBAIOT Iepe-
rpy3koii. [Ipu pabote ¢ meperpy3koil yBemnduBa-
I0TCA WCKaXEeHHS W, KPOME TOro, IOBBIIICHHBIC
HaANpPsOKEHUS B IETAX MMOCISAHECH CTYICHH YCUIIH-
TeJsl MOTYT TIPUBECTH K aBapuu (mpoOoil KOHICH-
CaToOpOB WJIM M3OJIAIUKA B TpaHCHOpMATOpax, BbI-
XOJ1 M3 CTPOS JIAMIT).

JUATIA30OH YACTOT. Ycumutenb 0OBIYHO
OBIBaCT paccUnTaH HA yCWIIEHHE KOJIeOaHUH B OI-
peAenEHHOM AMarna3oHe YacToT.

B 3aBucMMOCTHM OT Ha3HAYCHUS YCHIUTEIS
3TOT AWAmNa30H MOKET OBITh OoJiee MHUPOKUM HIIH
Y3KUM. Y CHJIUTENH, TPUMEHSIONINECS TOIBKO IS
yCHUIICHUsI KOJeOaHU! pa3roBOPHON PedYH, UMCIOT
CPaBHUTENBHO Yy3KWH JHAmma30H BOCHPOU3BOJIU-
MbIX yacToT, mpumepro 200+2 00Cy, a ycumute-
JIY, TIpEeHA3HAYCHHBIC IJIs XyI0KECTBEHHBIX IIe-
penad, TOJKHBI YCHUJIMBATh BO3MOXKHO OoJjiee mIu-
pokwuii nuana3ox yactoT, Harpumep 50+10 00Qy.
Uewm mmpe AuamnazoH 4acTOT, HOPMAIBHO MPOITyC-
KaeMbIX YCUJIWTEIEM, TEM HaTypaibHee Oyaer
3By4aThb BOCTIPOM3BOIMMAS IIepeaaya.

YCWIWUTEJIb HU3KOM YACTOTHI HA
COITPOTHUBJIEHMAX. HaubGonee pacmpoctpa-
HEHHOM cXeMoW ycuieHHs KoJjeOaHWi HH3KON
YacTOTHl SIBJISIETCA CXE€Ma YCHJIMTENS Ha COIpPO-
TUBJICHUSIX, B KOTOPOH HArpy304HOE aHOJHOE CO-
npoTtuBieHrne R, mpexacraBnser coboil oObruHOE
AKTUBHOE COTIPOTHBIICHHE.

Ha ¢ur. 3 nokaszaHbl cxema OIHOH CTYIECHU
YCHIIUTEINS Ha COMPOTHUBIICHUSX M CIIOCO0 COEIu-
HEHUS €€ C YNpaBisAIoIIed CEeTKOW JiaMmbl ciie-
JIYIOILIEH CTYTICHH.

Panee kak pa3 u paccMaTpuBaiCs TPUHIIAI
paboOThl MMEHHO TaKOH YCHIUTEIHLHOW CTYICHHU
(cMm. ur. 1)

[lepemeHHOE HampsKEHHUE 31€Ch OAAETCS IS
YCHUIICHUSI Ha YIIPABIIAIONIYIO CETKY MEPBOU JiaM-
el JI;. D10 HampspkeHue obo3HadeHo U,. AHOm-
HbIH TOK IMEpBOWM JIaMIIbl CTAHOBHUTCS MYJIbCH-
PYIOIIUM; €r0 TIOCTOSIHHASI COCTABIISIONIAs MPOXO0-
JUT 4Yepe3 aHoAHyIo Oatapero b,, a MepeMcHHas
COCTaBJISIONIAs — Yyepe3 OIOKUPOBOYHBIN KOHIAEH-
carop Cy, IIyHTUPYIOLIHH 3Ty OaTapero.



e—CmyneHb——————=|

Tl T2

odur. 3. Yeunurenb HU3KOW 4acToThl
Ha COMPOTMBIIEHNSAX.

Ha narpy3ounom conpotusinenuu R, mox aeii-
CTBHEM IMEPEMEHHON COCTaBIAIONIEH aHOJHOIO
TOKA BBIJIEISCTCS YCUJICHHOE TMEPEMEHHOE Hampsi-
JKEHUE. DTO HANpPSDKEHUE JUIsl €ro NajbHEHIIero
YCHIJICHHUS TIOAI0T Ha YIPABISIONIYIO CETKY clie-
JIy1o1en amibl J1o.

Takum 00Opa3oM, YCWIHTENh Ha COMPOTHUBIIC-
HUSX SIBISETCS BCET/Ia MPEABAPUTENILHOM CTyTIe-
HBIO, a He OKOHEeUHOU. OTHAaKO HeNb3s MOoJaTh Ie-
pEMEHHOE HaIpsDKeHUE ¢ compoTuBieHus R, He-
MOCPEICTBEHHO K CETKE W KaToAy Cleayrolei
JIaMTIBI, TaK Kak TOTAA Ha CETKY JamIbl JI, momna-
JIET TOJIOKUTENBHBIN MOJII0OC BHICOKOTO HampsiKe-
HUA, YTO COBEPILICHHO HeaomycTumo. I[loatomy
MEpeMEeHHOE HaNpsHKEHHE BCeraa IMomaéTcs Ha
CIIEYIONIYIO CTYNIEHb YCHUIIUTENS Yepe3 CeTOUHBIN
koHzaeHcaTop C,, Ha3bIBAEMBIN OOBIYHO TIEPEXOJ-
HBIM WJIH Pa3JeUTENbHBIM KOHAeHcaTopoM. OH
M30JIUPYET CETKY JIaMIBbI JI; OT BBICOKOTO MOCTO-
SITHHOTO HampsDKSHUS aHOJHOW OaTapew, HO CBO-
00JTHO IPOMYCKAeT IIEPEMEHHOE HAITPSIKCHUE.

Bmecre ¢ TakuM CETOYHBIM KOHAEHCATOPOM
00513aTeIHHO BKIIIOYAETCS eIIE U CETOYHOE COMPO-
TuBneHue R, Ha3pIBaeMoe CONPOTHBIICHUEM
YTeUKH CETKH. be3 3TOro COmpoTHBIEHHS JamIa
HE MOXXET HOpMaJIbHO paboTtaTh. OOBICHIECTCS 3TO
TE€M, UYTO B TCUCHHUE NEUCTBUS HA CETKY Ka)IOro
MOJIOKUTENBHOTO MOMYyHepruoAa HaMpsHKEHUST OHA
3apsHKaeTcs MOJOXKHUTENBFHO U TOATOMY IPUTATH-
BaeT K ce0e HEKOTOPOE KOJHMYECTBO 3JICKTPOHOB,
JeTAumx yepe3 He€ K aHonmy. JJis 3TUX OCEBIIHX
Ha CETKE DJIEKTPOHOB HA/N0 CO3AAaTh CBOOOTHBIN
MyTh K KaToxy JlaMmbl. B mpoTuBHOM citydae de-
pe3 HeOOJBIION MPOMEKYTOK BPEMEHH OTpHIla-
TEJbHBIM 3apsj] Ha CETKE JIaMIbl BO3PACTET Ha-
CTOJIBKO, UTO JIAMITA <BanpETCs», T. €. IePECTaHeT
pabotats. CompoTuBiicHue R, yTeuku ceTku u
CIIYXUT TEM IIyTeM, IO KOTOPOMY 3JIEKTPOHEI CTe-
KaroT 0OpaTHO K KaTOTy JIaMITHI.

Jlamma MoXeT 3ameperbes axke U B TOM CIIy-
yae, KOorja Ha yNpaBIsIONIyIo €€ CeTKy He MOCTY-
MaeT MEepeMEeHHOE HaNpsKEHHE, TaK Kak M TOT/Aa
HEKOTOpas 9acTh AJIEKTPOHOB, JETAIMHUX K aHOMTY,
OyZer ocemaTh Ha CETKE M HE CMOXET BO3Bpa-

marbes K kKaromy Jammsl. [Ipu Hamuamm xe ce-
TOYHOTO COTPOTHBICHUS R, 371eKTpOHBI CBOOOTHO
«CTEKAIT» 110 HEMY 00paTHO K KaToy, 00pa3ys B
IIEMU CETKH JIaMITBI /I, CETOYHBIN TOK.

Takum o0pa3oM, MepeMEeHHOE HaNpsDKEHHE C
aHomHOTO (BepXHEro Ha (ur. 3) KOHIA COIMPOTHUB-
nenus R, moma€rest Ha cetky nammel JI, yepes
kouzgencarop C., a ¢ apyroro (HIKHET0) KOHIA
3TOTO COMPOTHBIIEHUSI K KAaTOMy 3TOH JIaMITbI de-
pe3 OokupoBOUHEIN KoHJeHCaTOp Cy. DTO Tepe-
MEHHOE HaNpsHKEHHUE, MOJIBOJAUMOE K YIIPABIISIO-
el CETKE BTOPOW JaMIlbl, SBJISAETCS BBIXOIHBIM
HanpsOKEHUEM MepBoid cTyneHd U, .

Hetamu C. u R, mpu paccMoTpeHuu paboThI
YCUIINTENBHON CTYNEeHH MPUHATO CYUTATH BXOJS-
IIMMHA B COCTaB aHOIHOTO HArpy30YHOTO COTMPO-
THBJICHUS OTOM CTYMEHH (TOMONHUTEIRHO K Ry).

YACTOTHAS XAPAKTEPUCTUKA YCU-
JIMTEJIA. Bceskuit ycunmurenb HU3KOH YacTOTHI
MpeIHA3HAYCH, JUIs YCWICHUS KOJieOaHMi HE Ka-
KOH-HHOYIb OTHON OTIpeeNéHHOM YacTOThI, a Bce
K YacTOT, JIeKallNX B MpejaeNax Auana3oHa 3BY-
KOBBIX KoneOanuii. [loaromy, m3ydas kadecTBa
YCHIIUTEIIS, HEOOXOIUMO HE TOJBKO ONPEICIIUTH,
KaKoe yCHJIEHHE OH MOXET JIaTh MPU ONpeAeneH-
HOW 9acToTe, HO M BBISICHUTH TaKXKe, KaK 3aBUCHT
BEITMYMHA 3TOTO YCUJICHHUS OT YaCTOThI yCHUIMBAC-
MBIX KOJICOaHUH.

Ecnu moaBOOUTh K YCHIMTENO HANPSHKEHUS
BIIOJIHE OIPEACICHHON aMIUTMTYIbl, HO pa3HOH
YacTOTHI  OJTHOBPEMEHHO M3MEPAThH TC HaIpsKe-
HUS, KOTOpble MAaéT YCHIHMTENh HAa BBIXOZE, TO
MOJKHO OIPeJeNuTh KO3(PPUITMEHT yCUIleH s, 1a-
BacMbIil JaHHBIM YCWJIHMTEIEM NPU TOU WM APY-
TOi 9acTOTe YCHIIMBAEMBIX KojieOanuii. Pe3ynpTa-
ThI 3THX U3MEPEHUI MOXKHO U300pa3uTh rpaduye-
CKH, OTKJIQJIBIBasl TI0 TOPU30HTAIBHON OCH YacTo-
Thl YCUJIMBACMBIX KOJICOAHHMIA, a TI0 BEPTUKAIBHOM
— yCUJICHHE, JJaBaeMOe yCHJIUTENEM Ha 3THX Yac-
ToTax. B pe3ynbrare MOIy4YNM Tak Ha3bIBAEMYIO
YaCTOTHYIO XapaKTEPUCTHUKY YCUIIUTEINS, 10 KOTO-
PO MOXHO CYIWUTH O PaBHOMEPHOCTH yCHJICHHS
MIpH pa3HbIX YacToTax. [IpumepHas yacToTHas xa-
PaKTEpPHUCTUKA YCWINTENSI HU3KOH YacTOTHI MpH-
BeJicHa Ha ¢ur. 4.

Koaghpuuuerm ycuneHus

1000 2000 3000 4000 5000 6000 ey

Yacmoma

dur. 4. YacToTHas xapakTepucTuka ycunuTensi.



Ot ycunuTens, MpeAHa3HauYeHHOTO IJIs yCHIIe-
HUS TIETION TTOJI0CH 9acTOT, TpeOyeTcs, YTOOBI OH
MPUMEPHO OJMHAKOBO YCHJIMBAJ KOJEOaHHUS BCEX
4acTOT, JISKAIIHUX B 3TOH MMoJIoce. DTO 3HAYUT, YTO
YaCTOTHAsI XapaKTEPUCTUKA XOPOIIETO YCHIIUTEIS
JIOJDKHA MMETh BUJI OPSIMOM WJIM MOYTH MPSAMOU
TOPU30HTAJIBHON JIMHUU. B mpoTHBHOM Cciydae
ycunuTenb Oyaer paboTaTh HEYIOBICTBOPUTEIIH-
HOo. HenpsMoNIMHENHOCTh YaCTOTHOW XapaKTepH-
CTUKHU CBHUJCTEILCTBYET O TOM, YTO 3BYKH Pa3HOU
YacTOTHl YCWJIMBAIOTCS HEPaBHOMEPHO, T. €. UYTO
YCHIIUTENb WCKaXKaeT nepenavy. Mckaxenwus, mo-
Jy4aronyecss u3-3a HEPaBHOMEPHOCTH YCHIICHUS
Ha Pa3HBIX YacTOTaX, HOCAT Ha3BaHHWE YaCTOTHBIX
nckakeHnid. ClenoBaTenbHO, YCHINTEIh HHU3KOMH
YaCTOThl C HEMPSIMOJIMHEWHON YacCTOTHOM Xapak-
TEPUCTUKONW BHOCUT B Tiepefady YacTOTHBIC HC-
KayKeHUS.

KonedHo, Henp3s MOCTPOUTH YCHIUTENh, KO-
TOpBIA 00sanan Obl aOCONIOTHO MPSMOJIUHEHHOM
YaCTOTHOW XapaKTEPUCTUKOM, TaK KaK BIHSHHC
Mapa3uTHBIX €MKOCTEH MEXIY OTAECIbHBIMHU 3Jie-
MEHTaMH CXEMBI CKAa3bIBACTCS TEM CHJIbHEE, YeM
0O0JIbIIIe YacTOTa YCHIIMBAEMBIX KoyieOanwmii. Eciu
CUNTATh, YTO BEIMYMHA ITHX MapPa3UTHBIX EMKO-
CTe COCTaBIsIET HECKOJBKO AECATKOB MHKO(da-
pax, To 3TH EMKOCTH OyIyT MPEICTaBISTH IS
CPEeIHUX YaCTOT 3BYKOBOTO JHMAara3oHa CPaBHH-
TeJIHHO OOJNIBIIINE COMPOTHBIICHHSA, TOpsSIAKa He-
CKOJIBKMX MWJIIHOHOB OM, U CJICJIOBATEIbHO, OHU
He OyIyT CKOJBKO-HUOYIbh 3aMETHO TIOHHXKATh
kodpurmenT ycunenus. OmHako I Hambosee
BBICOKMX YacTOT 3BYKOBOTO [Hala3oHa COTMPO-
TUBJICHHUE 3TUX MApa3UTHBIX EMKOCTEU MOHIKALT-
Csl y)Ke O COTEH THICSY OM U, CJIeIOBaTeNbHO,
MOJKET OKa3aThCs OJHOTO MOPSAKA CO 3HAYCHHEM
COTIPOTUBJICHHUN, TPUMEHSICMBIX OOBIYHO B aHOJ-
HBIX Temsx ycwintens. [loaroMy ycunurenb HU3-
KOW 9acTOTHI Ha COMPOTHBICHUSAX B O0JACTH BBI-
COKHMX YacTOT UMEET CIaJalolyl0 YaCTOTHYIO Xa-
PaAKTEPUCTHKY («3aBaJ» HA BHICOKHUX YacTOTaX).

C nmpyrod CTOpOHBI, MPH YCHWJICHHH CaMBIX
HU3KHX YacTOT 3BYKOBOTO JMara3oHa HAaYyMHAeT
3aMETHO CKa3bIBaThCS BIIMSHUE COIPOTUBICHUS
MepexoqHON EMKOCTH, KOTOPOE CTAHOBUTCS CpaB-
HUTENBHO OOJBIIMM JUI TaKWX HU3KUX YacTOT.
[ToaToMy Ha OYE€Hb HU3KHX YaCTOTaX YCHIIUTEINb
Ha COINPOTHUBJICHUAX AT TOXKE MaJloe yCUJICHHE
(«3aBay» Ha HU3KHX 9aCTOTaX).

Wrak, Haubonee BBHICOKHE M HHU3KUE YacCTOTHI
3BYKOBOTO JMara3oHa OYIyT YCHIIUBAThCS CpPaB-
HUTEIHO MaJjo, B CPETHEH e YacTh 3BYKOBOTO
IrarnazoHa KoieOaH!us BCEX YacTOT OYAyT yCHIIU-
BaThCS MPUMEPHO B OJMHAKOBOU CTEIICHH.

YcTpaHeHHe YaCTOTHBIX MCKaXCHH, KOTOPBIC
BO3ZHUKAIOT BCIICACTBHE HEPABHOMEPHOTO YCHIIE-
HUS KOJIGOAHUN Pa3IMYHBIX YacTOT, JTOCTHTACTCS
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B YCHJIUTEJIE HU3KOM YacTOTHI Ha COMPOTHBICHHUIX
MPOCTBIMU CPEACTBAMU — TPABUIHHBIM BBIOOPOM
SIIEKTPUYECKUX BEIUYMH JIeTajlell CXeMbl U pa-
IUOHAJIBHBIM €€ BhIITOTHEHHEM. Bo Bcex ke apy-
CUX TUIAX YCWINATENEH HU3KOM 4acCTOTHI TOCTHI-
HYTb COBEPILIEHHO PAaBHOMEPHOTO YCHJIEHHS BCEX
4acToT 4Ype3BbIYaiitHo TpyaHo. [loaTomy mo cpas-
HEHUIO CO BCEMHU [PYTHMMH BHAAMHU YCHIINTEIEH
YCHIIUTENb HU3KOW YacTOTHI HA COMPOTHBIICHUSX
MO0 TPaBy MOXKET CUUTATHCH «HEUCKAKAIOIINM
ycunutenem». B 3ToM 3akiiodaeTcss OCHOBHOE
JIOCTOMHCTBO YCHIINTENA Ha compoTuBieHusX. Ho
TAKOW yCHIIMTENb 001aaeT U BechbMa CYIIeCTBEH-
HBIM HEJOCTaTKOM: OH o00JiagaeT HeOOJIBIINM
ycuneraneM. KoaphuimmenT ycuneHus yCHIATENs
HU3KOW 4YacTOTBl Ha CONPOTHUBICHHUSIX BCETr/a
MEHBIIE NPOM3BEICHHUA KOAPPHUIUEHTOB YyCHIIe-
HHUSI BCEX MPUMEHEHHBIX B HEM Jlamil. Mexay TeM,
YCHIIMTENb Ha TpaHchopMaTropax MOXKET HUMETh
KOO(QQHULIMEHT YCHIICHHs], MPEBBILIAIOMNNA KOd(-
(UIHMEHT yCUJICHUS TPUMEHSIEMOH JIaMITbI.

TPAHCO®OPMATOPHBIM ~ YCUJIMTEJIb.
Cxema TpaHc(opMaTOpHOTO yCHIIUTENS TOKa3aHa
Ha ¢ur. 5. [lepsuunas odmoTka | Tpancpopmaro-
pa HU3KOW YacTOThl 7p BKJIIOUYEHA B aHOJHYIO
LIeMNb JIaMITbl J/ B Ka4eCTBE HArpy304HOTO COMPO-
TUBJICHUS, @ HA BTOPUYHOH ero oOMotke Il moiry-
YaeTcsl yCUICHHOE MepeMEHHOe HaIpsKeHHE, KO-
TOpPOE CIEAYET CYUTATH BHIXOAHBIM HANPSKEHHUEM
JAHHOM CTyIEHHU.

@ur. 5. Cxema TpaHChOpPMaTOPHOro YCUMUTENS.

Ecnu sto HanpsbxkeHue mopa€rcd Ha CileAyro-
IIYI0 CTYNEHb YCHWIEHHUS, TO TpaHcopmaTtop 1p
HA3bIBAIOT MEXIYJIAMIIOBBIM, TaK KaK OH CBS3BI-
BaeT MPEABIAYIIYIO JIAMITY C TTOCIEAYIOIEH; ecin
XKe TpaHCQOPMATOPHBIA YCHIUTENh SBISICTCS
OKOHEYHOH CTYIEHBI, TO TpaHCHOpPMATOp Ha3bI-
BalOT BBIXOAHBIM W K €ro BTOPHYHOW OOMOTKE
MOJIKITIOYAIOT TeJIe(OH MM TPOMKOTOBOPUTEINb.

B ycunurensix mpuMeHSIOTCS MEXTyJIaMITOBBIC
TpaHc(hOpMaTOPBl C OTHONICHUEM YHCJIA BUTKOB
MIePBUYHON OOMOTKH K YHCIY BHTKOB BTOPHYHOM
oomotku oT 1 : 110 1 : 4.Yucno BUTKOB MepBHY-
HOM OOMOTKHM OBIBaCT PaBHO HECKOIBKHUM THICS-
gam (ot 2 00010 5 000).ITepBrunast 0OMOTKa 00-
JIaaeT MaJBIM COMPOTHUBJICHUEM JIJISI TIOCTOSTHHO-
ro TOKa, U TO3TOMY MOXKHO CUHTaTh, YTO HAIps-
JKEHHE€ Ha aHOoJle JIaMITbl PABHO HAINPSHKEHUIO
aHOJTHOU OaTapew.



I'maBHBIM JOCTOMHCTBOM TpaHC(HOPMATOPHOTO
YCHJIUTENS  SIBISCTCS  BBICOKUH  Koadduiment
YCHUIICHUSI CTYICHH, KOTOPBIH MOXET OBITh JIaxe
Oosbie kod(hGUIIMeHTa YCUICHUS | JTaMIIbl, YTO
HEBO3MOKHO B APYTUX THUMAX YCHJIHTENEH. DTO
OOBSICHSIETCA TEM, YTO MEPEMEHHOE HaIpsUKEHUE
MOBBINIACTCS HE TOJIBKO 3a CUET YCHIIMTEIBHBIX
CBOWCTB JIaMITbl, HO H CaMHM TPaHC(HOPMATOPOM,
€CJIM OH NOBBIIIAOLIUI.

JpyruM mpeuMyIecTBOM TpaHChOpMaTOPHOH
CTYNIEHU YCWICHHUS CJEIyeT CUUTaTh TO, YTO B
CXeMe OTCYTCTBYET IEepeXOJHOW KOHIEHCATop, B
KOTOPOM MOXET OBITH yTeUKa. XOpOoIlas W30JIs-
WS TIETH YIPABIISIONIEH CETKHM KaXKIOU JIaMIIbl OT
AQHOJIHOH IIEIH TPEIBIAYIINCH JIaMITBl 00ecTIeIrBa-
€TCSl TeM, YTO OOMOTKH TpaHc(opMaTopa HamEx-
HO M30JIMPOBAHEI IPYT OT IPyTa.

Me:xmynaMoBbiii TpaHcopmarop ¢ Ko3ddu-
nueHToM TpaHnchopmaruu 1 : 1, He marommii mmo-
BBIIICHUS HANPSDKCHUs, WHOTJA TIPUMEHSICTCS
TOJIBKO JIJIi TOTO, YTOOBI INEpenaTh MEPEMEHHOES
HamnpspKEeHUE K CIIeMyIONIel CTyIIeH! U Mpenoxpa-
HUTbH MOCJICTHIOIO OT TIOCTOSIHHOTO HAIPSKCHUSI.

HenocratkoM TpaHchOpMaTOPHOTO yCHITUTEIS
SIBIIIETCSL TO, YTO OH cO37a€T OOINBIINE HCKaXKe-
HUS, YeM YCHIIUTENh Ha COMTPOTUBIICHUSAX.

1
BrixonHas cTynesb

CryTneHn npeaBapuTEIbHOTO YCHUIICHUS BCETIA
paboTaroT Ha cieayromlyto cryneHb. Co3maBae-
MbI€ MMHU HaNpPsKEHHS TOAAIOTCA HA CETKY Clle-
JIYIOILEH JIaMIIBI JJ1s1 yOpaBJieHUs: €€ aHOAHBIM TO-
KOM. JIJIsT 3TOTr0 HYXHBI JOCTATOYHO OOJIBIITHE Ha-
MPSDKEHUS, HO HE TpeOyeTcs CKOJIBKO-HUOYh
3HAYUTENHHON MolHOCTU. [loaToMy 3agava npes-
BApUTEIBHBIX CTYNECHEH 3aKII0YaeTCs B YCUICHUU
HamnpsDKEHUs, T. €. B TOM, YTOOBI Ha BBIXOJE YCH-
JUTENS TONYYUTh BO3MOXKHO OOJIbIliee HampspKe-
Hue. [ 3TOro B aHOAHBIX MENSX MPUMEHSIOT
COTMIPOTHUBJICHUS (AKTHBHBIC WU HWHIYKTHBHBIC),
BEJIMUMHA KOTOPBIX MO KpalHEeW Mepe B HECKOJIb-
KO pa3 MpeBOCXOIUT BHYTPEHHEE COMPOTHBIICHHE
JUTSI TPUOJIOB.

OpnHako He Bcerja 3ajiaya yCUIUTENs CBOJIUTCS
K TOMY, YTOOBI TIOJYYHUTh Ha BBIXOZE MaKCHMallb-
HOE HampsbkeHue. B ToMm ciyuae, korga jiammna siB-
JIIeTCA OKOHEYHOHU U B €€ aHOJHYIO IIeb BKIIOUEH
TenaeOH I TPOMKOTOBOPHUTEND, 3a/1a4a yCHIIHU-
TeJsl OKa3bIBAETCS HECKOJIBbKO MHOW. OH NOIKeH
BBIJICIUTEL BO BHEIIHEH Ienu (Hampumep, TPOMKO-
TrOBOpHUTENC) HE HAMOOJBIINEG HAMPSKCHUSA, a
HauOONBIIYI0 MOIIHOCTh, TaK Kak TPOMKOCTb

1 C. Kun. A3byka pamuorexHukun (MaccoBas pa-
nrooubaroreka), locaneprousaar, 1949,
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3ByKa 3aBUCUT, B KOHEYHOM CY€TE, OT TOW MOIL-
HOCTH, KOTOpasi MOABOIAUTCA K TPOMKOTOBOpPHUTE-
0. JIns HaWTydImero BBIMOJIHEHUS 3TOH 3ajauu
Halle TPEeXKHEe YCJIOoBHE (BHEIIHEE CONPOTHBIIC-
HHE 3HAYUTEIBHO OOJIbIIIE BHYTPEHHETO) YiKe
OKa)KETCSl HEBEPHBIM.

IMogpoOHoe paccMoOTpeHHEe 3TOro Bompoca Mo-
Ka3bIBAa€T, YTO HAMOOJBIIAsT MOITHOCTh, KOTOPAas
MOXKET OBITh MOJy4YeHa NPH JOCTATOYHO MAJbIX
WUCKKCHUIX, TaK Ha3blBaeMas HEUCKaXKEHHAS
MOIITHOCTb, BBIACTHUTCS BO BHEUIHEH IIEMTH COBCEM
MIpH UHBIX YCIOBHSIX, @ IMEHHO, KOTJIa COIPOTHB-
JICHWE BHEIIHEH Harpy3kd IEpPeMEHHOMY TOKY
€CTh BEJIMYMHA TAKOTO K€ MOPs/IKa, KaK BHYTPCH-
Hee COMPOTHUBIICHUE JIAMIIBI.

Takum o6pazoM, TenedoH WM TPOMKOTOBOPH-
TeNb J0JDKEH 00JagaTh 10CTaTOYHO OOJIBIIMM CO-
npotuBiieHrneM. OOMOTKA IJIEKTPOMAarHuTa TPoM-
KOTOBOpHTENsS WM TeleoHa OHKHA WMETh
OONbIIOE YHCIO BHUTKOB, — TPOMKOT'OBOPHUTEND
WM Tene(oH TOIKHBI OBITh <BBICOKOOMHBIMI.

B «HM3KOOMHOM» TeneOoHe MM IPOMKOTOBO-
puTese, UMEIOIIEeM Malo BUTKOB B OOMOTKE 3JI€K-
TPOMarHuTa W BKJIIOUYEHHOM HENOCPEICTBEHHO B
AQHOJHYIO IIETIb JIAMIIBI, OYZET BBIACNATHCS OYEHBb
HEe3HAYUTEIbHAS MOIIHOCTh (BCICICTBHE HECOOT-
BETCTBHUS JPYT APYTY COMPOTUBIEHUI TPOMKOTO-
BOPHUTENS U JIAMIIBI), U TPOMKOTOBOPHUTENH OyaeT
pabotaTh mioxo. Takne HHU3KOOMHBIE TPOMKOTO-
BOPUTENHM CIEAyeT BKJIIOYAaTh B aHOAHYIO LEMb
OKOHEYHOH JIaMIIbl HE HETOCPEACTBEHHO, a 4epes3
BBIXOJHOH TpaHCc(HOpMAaTOp, UMEIOIIMA OOJBIIOe
YICIIO BUTKOB B MEPBUYHONW OOMOTKE W MaJo€ BO
BTOpUYHOH. Takoi TpaHcopmaTop sSBISETCS IS
OKOHEYHOM JlaMIbl MOJIXOJSIIE Harpy3kou, Tak
KaK CO CTOPOHBI MEPBUYHOW OOMOTKH €T0 COMpO-
TUBJICHUE JIOCTATOYHO BEJMKO, a BTOpUYHAs 00-
MOTKa C MaJIbIM YHCJIOM BHTKOB O0JIaJlacT MaJIbIM
BHYTPEHHUM CONPOTHBIIEHHEM, YTO KaK pa3 BBI-
TOAHO J1s1 pabOThl HA HU3KOOMHBIM IPOMKOTOBO-
pUTEITb.

Bce HM3KOOMHBIE TPOMKOTOBOPHUTENTN HE3aBH-
CHUMO OT MX TUNa (JEKTPOMArHUTHbBIC, AUHAMH-
YeCKUE M T. J.) AOJDKHBI BKIFOUATHCS HE HEMO-
CPEICTBEHHO B aHOJHYIO LIEMTb OKOHEYHOM JIAMITHI,
a depe3 TOHIKAIOIMNK BBIXOTHON TpaHchopma-
TOp. UTOOBI MOKHO OBLIO HAWBBITOAHEHIINM 00-
pasoM mono0paTh BHYTPEHHEE CONPOTHUBIICHHE
BTOPUYHON OOMOTKH BBIXOAHOTO TpaHC(hOpMAaTO-
pa K CONPOTHUBIICHHIO TPOMKOTOBOPUTENS (B CITy-
Yyae TPUMEHCHHS Pa3IUYHBIX THUIIOB TPOMKOTOBO-
puTeneit), BTopuuHas 00MOTKa BBIXOJJHOTO TPaHC-
(hopmaTopa JacTo JenaeTcs CEeKIIMOHUPOBAHHOM.

BbICOKOOMHBIE TPOMKOTOBOPHUTENN XOTA U
MOJKHO C TOYKHM 3PEHUS BBIACICHHS HauOOJbIICH
SHEPTUH BKJIIOYATh HETIOCPEICTBEHHO B aHOIHYIO
LeNb OKOHEYHOW JIaMIIbl, HO YacTo 3TO ObIBaeT



Helenecoo0pa3Ho mo apyroi mpuamue. [Ipu He-
MTOCPEACTBEHHOM BKJIIOYEHHUH T'POMKOTOBOPHUTEIS
B aHOJHYIO IICTIh Yepe3 OOMOTKY T'POMKOTOBOPH-
Telsl MPOXOAUT BECh MOCTOSHHBIM aHOJHBIN TOK
JIaMITbI, KOTOPBIM HarpeBaeT OOMOTKY, CO3IaéT
N00aBOYHOE TOAMArHUYMBaHWE W T. A. Mexny
TeM Uil pabOTHl TPOMKOTOBOPHUTENS 3TOT MOCTO-
SIHHBI aHOJHBIM TOK COBCEM HE HYXEH, TaK KaK
TPOMKOTOBOPHUTENh MPHUBOAUTCA B JeicTBHE
TOJBKO TIEPEMEHHOM COCTaBIAIONICH aHOMHOIO
Toka. UTOOBI HE meperpykarth TPOMKOTOBOPHTEIb
MTOCTOSTHHBIM TOKOM, JIJISl BKJIFOUEHHUSI BBICOKOOM-
HBIX TPOMKOTOBOPHUTENECH HMHOTNIa TaKXKe MOJb3Y-
IOTCS BBIXOJHBIM TPaHC(HOPMATOPOM, HO B ITOM
ciydae TpaHchopMaTop UMeeT MPUMEPHO OIFHA-
KOBOE YMCJIO BUTKOB B MEPBUYHON M BTOPUYHOU
00MOTKaX.

BwmecTo BRIXOIHOTO TpaHChopMaTopa I TOU
KE IeNd TPUMEHSeTCS TaK Ha3bIBaeMBIH Ipoc-
cenbHbI BhIXON (ur. 1). OOMOTKa TPOMKOTOBO-
putens [ p BKIIOYAETCS B aHOAHYIO LICIb JIaMIIbI
yepe3 KoHaeHcaTop C, KOTOPBII HE MPOITyCKaeT B
00OMOTKY TIOCTOSSHHOW COCTABIISIOIICH aHOIHOTO
Toka. UTOOBI CO3/1aTh MyTh JAJSl TIOCTOSSHHOM CO-
CTaBJISIONICH aHOAHOrO TOKa (0e3 4ero yamma He
Morya OBl paboTaTh), BKIIIOYAETCH APOCCETh HU3-
Kol 4acTtoTel /Jp. NHAYKTUBHOE COMPOTUBICHUE
3TOTO JIPOCCEIIS JTOJKHO OBITh JOCTATOYHO BEIH-
KO, 4TOOBI B HEr0 HE OTBETBISUINCH CKOJBKO-
HUOYZb 3aMETHO IEPEMCHHBIC TOKH, IMUTAIOIINC
TPOMKOTOBOPHUTENb.

®ur. 1. [lpoccenbHbIv BbIXOL, NPUEMHUKA.

Tak Kak OKOHEYHAs JIaMIIA JIOJDKHA BBIJICIATh B
AQHOJHOMW IEeNH 3HAYMTENBHYI0 MOITHOCTh, TO OHA
JOJDKHA JIOMTyCKaTh BBHICOKHE aHOTHBIE HAMpsiKe-
HUS W JIaBaTh 3HAYUTEIbHBIC AHOJHBIC TOKH.
MoIHOCTh, KOTOpast JOJDKHA OBITH MOJIBEACHA OT
WMCTOYHUKA AaHOJHOTO HAMpPSKEHUS K OKOHEYHOU
nmammne, nokHa ObiThb B 5—10 pa3 Oosblne Toit
MOIIHOCTH, KOTOPYIO HY>KHO BBIJICIUTH B aHOTHOM
LIenH, T. €. KOTOPYIO MOTPedIIsieT TPOMKOTOBOPH-
TEJb.

B nmaHHBIX 00 OKOHEYHBIX JIAMIIAX MTOMHMO
YKa3aHuil 0 TOW MOIIHOCTH, KOTOpas K JIaMIle MO-
KeT OBITh MOJIBEJICHA, YaCTO YKa3bIBAETCs U Ta He-
WCKaXEHHAsT MOITHOCTh, KOTOPYIO JaMIla MOXET
OTJaTh. DTa MOII[HOCThH BO BCSIKOM CJIy4ae JO0KHA
OBITH HE MEHBINIE TOW, KOTOpas HeoOXomamma IIst
HOPMaJTBbHOHN pa0OTHI TPOMKOTOBOPHUTEIIS.
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Yewnrenu K 1eTEKTOPHOMY
. 1
NPUEMHUKY

OJHOJIAMITOBBIN YCWJIUTEJIb. Ipun-
[UTTHAIbHAS CXeMa OJTHOJIAMIIOBOTO YCHIIMTENS Ha
namne 2K2M (wnmun 2K2M) npusenena Ha ¢wur. 1.
B HéM n0BONBHO MHOTO JeTanel, OJHaKO BCE OHM
COBEpIIIEHHO HEOOXOAWMBI C TOYKH 3PEHHS KO-
HOMHH UCTOYHHMKOB muTaHus. Conporusienue Ry
MPUCOSAMHACTCS  TApAUICIIbHO  TeIe(OHHBIM
rHE3/1aM MPUEMHUKA U CITYXKUT HArpy3Koul jis je-
tekropa. Konmencarop C; mpemoxpaHseT JIeTek-
TOp OT MOMAaJaHUs Ha HEro MOCTOSHHOIO Hampsi-
JKEHUsI, 00pa3yroIerocss Ha CONpOoTUBIeCHNU R; 3a
CUYET TPOXOXKIEHHUS 4Yepe3 HEro aHOJHOTO TOKa.
OTO HampspKeHHE depe3 conpoTuBieHue R, mona-
ércst Ha ceTKy Jammbl. OHO B 3HAUUTENBHOM CTe-
IICHW CHIDKAeT AaHOMHBI TOK, TMOTPEeOIsIeMbIit
JIaMITOH.

L 0
C3= p
okeM unm X1 [ |2
2K2M
Crsm [m=m
R1 R2/-\ =
Bx30l 10,25 Lo, 1>~ 0.1 "'de
—0l8
It | R800 Rs| Re 03
8 8
Dﬂl—w-ss
03 92 1

dur. 1. Cxema ogHONaMnoBoro ycunutensa.

CompotuBnenne R, CIyXuT IS TOHMKEHUS
HanpspKeHUsT Ha 3KpaHHOW ceTke Jammbl. Jlamma
2K2M wnmeer TycTyro 3KpaHHYIO CETKY; TO3TOMY,
€Clli MOJaTh Ha HeE MOJHOE aHOAHOE HampshKe-
HUE, KaK 3TO MHOTJA JIeAeTCs, TO SKPAHHBIH TOK
JIaMTIBI OYJIET CIUIIKOM BEHK, U Ha €r0 CO3JIaHUe
Oyzaer Oecrone3HO PacXoI0BAThCS PHEPTHS aHOJ-
Holt Garapen. Konpencarop C, sBisieTcs OJIOKH-
POBOYHBIM.

B ycunutene o0s3aTenbHO JOMKHA OBITH TIpe-
JIYCMOTpPEHA pPETyJIMPOBKA HANPSDKCHHUS Hakaa
nammbl. Jeno B TOM, 4YTO JUIS TUTaHUS HakKaia
JIaMITbl HEAOCTATOYHO HAIPSKEHHS OJHOTO CyXO-
ro snemMenrta. [lodToMy mpuXOOUTCS COETUHATH
JIBa DJIEMEHTa TIOCJICOBATEIbHO. A HaIpPKCHHE
JIBYX DJIEMEHTOB, OCOOCHHO B TEPBBIN MEPHOJ UX
paspsiia, HAMHOTO TIPEBBINIACT HEOOXOAUMBIC 2 6.
YToObI MOracUTh M3IHIICK HAMpsHKeHHUs (MepeKat
KpaiiHe BPEICH JUIs JIaMIIbI), IPUXOIUTCS BBOIAUTH
B IICMb HAaKaja JIAMIBI JOMOJHHUTEILHOE COMPO-
tuBnenue. [lo mMepe m3pacxomoBanus Oatapeu eé
HampspDkeHue OyJieT TanaTh; CJEJOBaTENBHO,

5. XutpoB, Ycunurens K IETEKTOPHOMY MpUEM-
HuKy, «Pagno», 1948 Ne 12



JOJDKHA YMEHBIIATHCS W BEIMYWHA JOTIOTHUTEIh-
HOTO COTIPOTHBJICHHS, a 3TO 3HAYHT, YTO COIPO-
TUBJICHUE JIOJDKHO OBITh NEpeMEHHBIM. BennmuuHa
€ro MOXKET U3MCHSATHLCS TUIABHO (Kak 3TO JeIaeTcst
B peocTaTax Hakaja) WK CKaukaMu. B ycunurerne
o cxeme ¢ur. 1 mocimeaoBaTenbHO B ETh HaKaja
MOTYT OBITh BBEJICHHI J1Ba conpoTuBicHus Rs 1 Rg
WM ONHO compoTuBieHue Rs. Hakonem, mamma
MOXET MMUTATHCS HETIOCPEICTBEHHO OT OaTapew.

l'ué3ma [p npenHasHAuYCHBI M BKIFOYCHUS
TPOMKOTOBOPHUTENST  3JICKTPOMArHUTHOTO — THIIA,
Hanpumep thna «Pexopm». Konnencatop Cs, mo-
Ka3aHHBI TYHKTUPOM, HE BCEI/Ia OKa3bIBacTCA
HY)KHBIM. PannonoOuTens MOMKEH caM yCTaHO-
BUTB, TpeOyercs konnaeHcaTop Cs; WM HeT. Em-
KOCTB 3TOTO KOHJCHCATOpa OOBIYHO JTOJDKHA OBITh
pasna 2 000-5 00G:g.

B omHonmammoBoM ycuimTene HET HEOOXOmH-
MOCTHU UMETh PETYIATOP IPOMKOCTH. Ecnu BcE xe
PaaMoNIOOUTENE 3aX0YET €ro MOCTaBHTh, TO 3TO

MOJKHO CZEJIaTh MO OJHOM M3 CXeM, MPUBEICHHBIX
Ha ¢ur. 2.
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@dur. 2. Cxembl perynmpoBKM rPOMKOCTH.

Ycunurenb CMOHTUPOBaH Ha Imacc u3 ¢aHe-
pbl. Pasmeps! maccu npuBeneHsl Ha gur. 3.
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dur. 3. Wacen ogHonamnoBoro ycunutensa.

JlammoBass maHeNbKA YKPEIUISETCS MEXIY
IByMsl IUTaHKaMd. Ha JieBoii OOKOBOW CTEHKE
CMOHTHPOBaHbI BXOJHBIC THE3MA U Ha MpaBoM
CTEHKE — THE3Aa Ay rpomkorosopurens. Ha me-
peaHel TIaHKe HaXOJATCS TPH THE3/a JJIS BKIIO-
YeHHs IITETCeNs Hakaja JlaMIibl. B 3aBucHMocTH
OT TOT0, B KAKOE THE3/I0 BCTABJISICTCS IITETICENb, B
[IeNb HaKalla BBOJUTCS TO WJIM WHOE COIPOTHUBIIE-
Hue. [l BBIKIIOYEHHA YCHJIMTENS INTEICelb
BCTaBIIsACTCS B 4eTBEPTOE (Camoe mpaBoe) OTBEp-
CTHUE, B KOTOPOM HeT rHe3na. I[lutanue k ycunure-
JIF0 TIOZBOJIUTCS TIPH TIOMOIIH YETHIPEXTIPOBOAHO-
ro LIHypa.
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Hukaxoro HanaxXuBaHUs yCUIUTENs HE TPeOy-
eT. Ilpy mepBOM BKIIIOYEHHH PEKOMEHIIyEeTCS CHa-
Yayia MPUCOSAUHUThL 0aTapero Hakaia U yOeauTh-
Csl, UYTO HUThH JIAMITbI HAKAJIMBAETCS, a 3aTEM YiKE
MIPUCOCIUHATE AHOMHYIO OaTapero. DTO TMpeao-
XpaHUT JIaMITy OT TIOPYH B CIIy4ae OIIHUOKH B MOH-
Taxe.

[lepen Tem Kak COEIMHUTH YCHUIIUTENh C JIETEK-
TOPHBIM NPUEMHUKOM, HAJ0 MOCMOTPETh, KaKoi
KOHJICHCATOP TIPUTIASH MapaJICIIbEHO TeIe(OHHBIM
ruézgaM npuéMmuHuka. Eciau EMKOCTh 3TOro KOH-
nencaropa 6osbiire 1 000ng, To ero HEOOX0IUMO
3aMEHUTh KOHIEHCATOPOM EMKOCTBIO  OKOJIO
500n¢. 3arem TenedoHHbIE THE3NA TPUEMHUKA
COEIUHSIOTCS C BXOJHBIMU THE3TAMU YCHIIUTEINS,
Kak TMoKazaHo Ha ¢ur. 4, npuuéM TO THE3MO MpHU-
E€MHHKa, KOTOPOE COEMHEHO C AETEKTOPOM, IMOJ-
KIIFOYaeTCs K CETOYHOMY THE3AY YCHUIIHTEN.

i
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dur. 4. MNMpucoegnHeHne yeunutens K NPUEMHMKY.

Jnst mutaHus ycwmTens TpebyeTrcs omHa Oa-
tapes tuna BAC-60 u aBa snemenrta Ttmma 3C.
DONEeMEHTHI COSAMHSAIOTCS MEXIy COOOU MOCieno-
BaTelbHO. B Hawame paboThl B IleMb Hakaia
JOJDKHBI OBITh BKIIIOYEHBI 00a TOTIOTHHUTEIHHBIX
conporuBieHus Rs u Rs (dur. 1). ITocne Toro kak
Oarapess HECKOJIBKO pa3psIuTCs, MEPEXOAiT Ha
OJTHO compoTuBJIeHHE Rs, a 3aTeM BBIKITIOYAIOT U
ero. Korma u B 3TOM ciyyae rpoMKOCTh mpuéMa
Ha4yHET ocnabeBaTh, K JBYM 3JIEMEHTAM IMPHCOC-
JUHSIETCS TTOCJIEN0BATENIBHO TPETUM, CBEXKUH dJIe-
MEHT H OIISITh BKJIIOYAIOTCS 00a CONPOTHBIICHUS.

Ycunurenb NoTpeONsieT OT aHOJHOW OaTapen
ToK okojo 1,5ma. st xoporieit paboThl yCHITH-
TeJsT Hy»KHO, YTOOBI METEKTOPHBIN MPUEMHUK Ta-
BaJl IOBOJILHO TPOMKHUIT MpUEM Ha TeniehoH, MHAYC
CJIBIIIIIMOCTG HA TPOMKOTOBOPHUTENIh MOXET OKa-
3aTbCA CIa00M.

JIBYXJIAMITOBBI YCUJIUTEJIb. JIByx-
JIAMTIOBBIN YCUIIUTENIb UMEET DSl IMPEUMYIICCTB
repea omHONMaMroBeIM. OH TaéT XOpOITUi TPOM-
KOTOBOPAIIUH TpHEM naxe mpu ciaaboir pabore
JETeKTOpHOTO npuéMHnka. Kpome Toro, ormangaer
HEO0OXOJMMOCTh B CaMOM JIETEKTOpPE C €r0 Heyc-
TounBOi Toukoi. Ho, ¢ ipyroi cTOpoHBI, IBYX-
JIAMTIOBBIN YCUIUTENh 00JIee CIIOKEH U MOTpeOs-
€T BIBOE OOJIBIINI TOK HaKala.



[MpuHMUanpHas cxema TaKoro YCHIIUTEIs
m3o0pakeHa Ha ¢ur. 5.
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@ur. 5. Cxema gByxnamnoBOro yCUnurens.

ITepBas namna JI; CIy>XUT CETOYHBIM JIE€TEKTO-
powm, a Bropas JI, — ycunurenem. Konnencarop C;
U conpoTtuBiicHUe Ry HEOOXOAMMEI IJIsT CETOYHOTO
nerektupoBanus. ComportuBieHue R, sBisieTcs
aHONHOM Harpy3kod. DyHKIMM OCTABHBIX JETa-
JIeH Takue ke, Kak B CXEME OJTHOJIAMIIOBOTO YCH-
nurtend. Mexay nepBoil 1 BTOpO# JlaMraMu Haxo-
JIMTCSI PETYJIATOP IPOMKOCTH (TIEPEMEHHOE COTPO-
TuBNeHUE Ry).

Jia perynmpoBKHM Hakaia B YCWIHATENE IIO-
craBieH peocrar. OH, KOHEYHO, MOXKET OBIThH 3a-
MEHEH MOCTOSIHHBIMH COTIPOTUBJICHUSMU, KaK 3TO
CIENaHO B OJHOJAMIIOBOM ycHIUTeNe. TOJIbKO B
3TOM CJIy4ae COMPOTHUBICHHUS [OJDKHBI HMMETh
BJIBOC MCHBIIYIO BEIWYHMHY, T. €. JOJDKHBI OBITh
o 4 om.

Crioco6 TpuCOeaMHEHUS YCUIUTENSI K TPUEM-
HUKY T0Ka3aH Ha ¢ur. 6.3 npuéMHuka BIHIMA-
€TCsI ICTEKTOp U TO JIETEKTOPHOE THE370, KOTOPOE
COEIMHEHO C KAaTYIIKOW, MOJKII0YAaeTCs K CeTOY-
HOMY THe3[y ycunurens. Bropoe rHe3no ycuim-
TENS COCNUHSIETCS] C THE3[0M <3EeMJIS» MPUEMHH-
Ka.
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®ur. 6. MNMpucoeanHeHne ABYXNamMnoBOro
yCUNUTEns K NPUEMHMUKY.

Pa3meps! maccu ycunurens qaHsl Ha Gur. 7.

[Turaercss ycunuTenb Tak e, KaK M OJHOJIAM-
MoBbIH, oT oxHoil Garapen BAC-60 u nByx sie-
MeHToB 3C. OHAKO MpHU JIBYX JaMIax BHITOIHEE
OPUMEHHUTh U1l HakKala TPU MOCIIEI0BATEIHHO
BKITIOYEHHBIX 2JIEMEHTA, a JIAMIIBl COSIMHUTD MO-

clleI0BaTeIbHO, KaK Moka3aHo Ha ¢ur. 5. B aTom
CIydae MOXHO 3HAYUTEIHHO YBEIMYUTH CPOK
neiicTBus OaTapeu.
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dur. 7. Waccw AByxNaMnoBoro ycunmTersi.

[ToMmuMo rpoMKoroBopsiero mnpuéma Bcex
CTaHIIMM, KOTOpBIE CIHBIIIHBI Ha JIE€TEKTOPHBIN
NpUEMHUK, JIBYXJIAMIIOBBIA YCWIHTENIb MOXET
JIaTh NpUEM ellé HECKOJBKO HOBBIX CTAaHIUN Ha
TeJae(OH U, 4TO caMOe TJIaBHOE, 3TOT MPUEM OyIeT
YCTOWYMB, OH HE OyJIET 3aBHCETh OT «KAIPHU30B»
JETEKTOpA.

Maket 1t IeMOHCTpaLuU
paboTHI yCHIHTES

JleMoHCTparuio paboThl yCUIUTENS JIydIle
BCEr0 MPOBOAUTH C Pa3BEPHYTHIM MOHTAKOM €TO.
Jns aTOro mpennaraeTcs onucaHue JeHCTBYIOIIE-
r0 MaKeTa «yCHUJIUTEIh HU3KOW YacTOTHI».

st nefcTBYIOIIEro MakeTa B3ATa TUIOBAs pa-
TUOTMIOONTENhCKAsT CXeMa CpEelIHEH CII0KHOCTH,
MPEICTABISIOMAsl ABYXJIAMIIOBBIH YCHIIUTENb C
yHUBepcanbHbiM nuTanueMm (¢ur. 1). IlepBas ero
CTYTCHb UMEET CMEHHYIO aHOJHYIO HAarpysky (co-
MPOTHUBIICHUE, POCCENb), & BBIXOJHAS CTYNCHb —
TpancopmaropHas. Takum o0Opa3oM, MakeT IIo-
3BOJIICT JIEMOHCTPUPOBATH TPU OCHOBHBIX THUIIA
YCUJIIUTENIEH HU3KOU 4acTOTHI.
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Qur. 1. MpuHuMnNmnansHasa cxema
YyCUnuTens H. Y. Ans pa3sBépHyTOro MOHTaxa.

B cxeme mMeroTcsi perynsTopsl TPOMKOCTH U
TOHA.

'B.K. Jlabytun, Harnsaguele mocobust mo paamo-
texuuke (MaccoBas pagnooubinoreka), ['ocoHeprous-
nat, 1949.



Bo3MoXHOCTh 1eMOHCTpanuu padOTHl YCHIIH-
TEJsl 10 3BEHBSAM OOEcTieueHa BBEJIEHHEM B HETO
KOHTpoJNbHBIX THE3N K; — Ks. BecnomoraTenbHbie
IETMH MPUBEACHBI K CAMOMY MIPOCTOMY BHIY (BBI-
MPSIMATEh OJHOIONYIIEPUOAHBIN 0€3 CHIIOBOTO
TpaHchopMaropa, pa3Bs3Ka B aHOJHOW IIETH Iep-
BOM CTymeHH oTcyTcTByeT). Takas cxema mpen-
CTaBIIIET WHTEpPEC C TOYKH 3PEHHUS DPaTUO-
JMOOUTENBCKON TPAaKTUKH M B TO K€ BpPeMs J0-
BOJIBHO MPOCTa B YCBOCHUHU IMPHU MEPBOM 3HAKOM-
CTBE C HEH Ha TEOPETUUECKUX 3aHATUSIX.

KoHCTpyKTHBHOE BBITIONTHEHHE M XYHOXKECT-
BEHHOE O(OpPMIICHHE MOHTa)ka MakKeTa Ompese-
JIAIOT JNETKOCTh UYTCHUSI €r0 CXEMBbl. YCHIIUTEINb
HHU3KOM 4YacTOThl CMOHTHPOBaH Ha CTaHAapTHOU
CTOMKE B COUYETAaHWHU C HAPUCOBAHHOW Ha IMaHENH
NpUHIUIHANBHOU cxemoi. [locnenusis BbIMOJHE-
Ha B Pa3HBIX IBETaX, OTYETIMBO BBIICIISIONINX
LeNd C pasIUYHbIMH HampspkeHusaMd. CBeTiio-
KOPUYHEBBIM IIBETOM O0O3HAYCHBI MPOBOJIA C TIe-
PEMECHHBIM HAmNpsHKCHUEM CETH W IIeTH HaKaja;
KpacHBIM — MPOBOJIA TITIOCA BBHICOKOTO HAIpsiKe-
HUSl, BKJIFOYAS [EMH SKPAHHBIX CETOK; TOMYOBIM —
IENMU C HAmpsOKEHUEM 3BYKOBOHM 4acTOThL. Ué&p-
HBI I[BET MCIIOJIB30BAH MJIsI TTPOBOMOB, HECYIIHX
MHUHYC BBICOKOTO HAIPsDKEHUS, U IeTel CETOYHO-
ro cMenieHus. Tem ke LBETOM clieJaHbl CXeMaTu-
yeckue o0Oo3HaueHus netaneit. [IpoBoma, Haxo-
ISIIAEcs OIHOBPEMEHHO IMMOJ pPa3NWYHBIMH Ha-
MPSDKEHUSMU, BBIITOJIHEHBI YEPEIYIONUMHUCS IIBE-
TaMd COOTBETCTBYIOIIMX HampshkeHuid. Hampu-
Mep, aHOJHBIE TPOBOJA — TONy0OH C KPaCHBIM.
310ynoTpedIATh KOJIMIECTBOM IIBETOB HE CIICHY-
€T, TaK KaK IPHU STOM CXeMa TepseT HArIsTHOCTb.
TonmuHa CXEeMHBIX JIMHHA 5 mm IUII OCHOBHBIX
nerne yCuiuTeNs U 3 mm JUIS BCIOMOTaTeIbHBIX
nernel (BBIMPSIMUTENb, [EMM HaKajga JaMil, Ienu
KOHTPOJIbHBIX THE3).

JleTanu yKpemsieHBl pSIOM C UX CXeMaThude-
ckuMu 00o3HaueHusIMH. COCAMHUTENBHBIC TPO-
BOJAa CKpBITHI MMO3adu TaHenu. YacTh aerainci
MOJKIIFOYEHa C TIOMOINBI0 THOKUX MPOBOJHUYKOB
M 32XUMOB, YTO PacCIIUpseT AEMOHCTPAI[HOHHBIC
BO3MOXKHOCTH MaKeTa.

Jnst nemMoHCTpaIuu paboThl TIEPBOM CTYIICHH
Ha BXOJl TOJAKIIOYAETCS TpaMMOGOHHBIA 3BYKO-
CHUMATEh, a MPOCITYIIUBAHUE MPOU3BOJIUTCS C
MIOMOIIIbIO TPOMKOTOBOPHUTENSI, BKIIFOYAEMOI'0 MO-
ouepenHo B THE3Na K, K; 1 Ks. [lpu BrimroueHNH
rpoMkoroBoputens B rHé3na Ky u Ks 1eMOHCTpU-
pyroT paboty obeux cryneHeut ycunurens. C HU3-
KOOMHBIM JTWHAMHUKOM B 3TOM CJIydae MOXHO TIO-
Ka3aTh POJIb MOHMKAIOIIETO BBIXOAHOTO TpaHC-
¢dopmaropa.

Ha mpakTuueckux 3aHATHSIX C IIOMOIIBIO 3TOTO
MakeTa MOXHO: 1) MPOM3BOAUTH MPOBEPKY PEXKHU-
Ma JiamIr; 2) 3aMEHSATh OTICNbHBIC JETA HEHC-
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MPaBHBIMHU ¥ TOKa3bIBaTh, KaK 3TO BIHIET HA pa-
00Ty cxembl; 3) JIEMOHCTPUPOBATH TOPSIOK OThI-
CKaHWS W YCTPaHEHUS HamOOJee XapaKTEPHBIX
HEHCTpaBHOCTEH; 4) TPeHUpPOBATh 00yYaeMBIX B
CaMOCTOSITETHHOM HaxXOXJACHUH W YCTPaHEHUH
HEUCIIPaBHOCTEH.

JIByXJIaMIIOBBIN CEIbCKUI
IIPUEMHUK

IMpuémank (pur. 1) mmeer aBe JaMIBI B COO-
pan o cxeme npsimoro ycunenus (0-V-1) ¢ pery-
TpyeMoi oOpaTtHOW cBs3pio. OH paccuMTaH Ha
TUTABHOE TIEPEKPHITHE JITMHHOBOJIHOBOTO M CPEJ-

HCBOJIHOBOI'O pPaAMWOBCHIATCIBHBIX JUAIIa30HOB
(2 000 — 2064).
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@ur. 1. MpuHuMnuanbHas cxema NpUEMHMKA.
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CXEMA. IlepBas ctymeHb paboTaeT Kak ce-
TOYHBIH JIETEKTOp C IUIABHO PETYIHpPYeMOH 00-
paTHOHN CBsI3bI0. AHTEHHA MPUCOETUHSIETCS K Ka-
Tymke d4epe3d konumeHcatop C;. OH yMeHbIaer
BIIUSHYE aHTCHHBI HA HACTPOWKY W TIOBHIIIACT W3-
OupaTenbHOCTh NpuéMHEKA. HactpauBaromuiics
KOHTYP COCTOWT W3 KaTyIIKH HHIYKTHBHOCTH L,
pa3duToil Ha ABE CEKLUMH, U KOHJAEHcAaTopa mepe-
MeHHOU éMkoctu C,. DTOT KOHTYp NpHEMHHUKA
COEJIMHAETCSl C YINPABIISIIOLIEA CETKOW JETEKTOp-
HOM JaMIIbl 4Yepe3 ceTouHbld KouaeHcaTop Cs.
Comnporusnenre R, coyXHuT yTeukoi CETKH mep-
Boi sammbl. Ha kapkace karymku L; HamartbIBa-
€TCsl M KaTyIKka oOpaTHO cBs3H L,, KoTopas on-
HUM KOHIIOM TPHUCOEIUHEHA K aHOAY HETEKTOp-
HOW JamIbl, a JAPYTUM Yepe3 pa3fAciUTeNbHBIH
koHyeHcatop C, — K KOHJIEHCATOPY TIEpeMEHHON
émroctn Cg, chmyxamemy Ui peryJupOBKH 00-
paTHOM CBsA3U. B aHOIHYIO LETb MEPBOM JIAMIIBI
MOCTAaBJIEH JIPOCCENIb BBICOKOW 4acToThl /[p, Tpe-
TpaXIaloNuil JOCTYT BRICOKOYACTOTHRIM KoyieOa-
HUSM B IENU YCUIUTENS HU3KOU yacToThl. Compo-
TUBNCHUE R; sABISETCS HATPY30YHBIM JIJISI TOKOB
HU3KOW YacToThl, a R, TMOHIIKaeT HampsHKeHHeE,

r. Mapkos, IIpocreimmii cenbckuii 0-V-1, «Pa-
1o», 1949 Ne 4.



moaBoAuMOe K dkpaHHO# cetke. Konmencatop Cg
ONMOKUpYeT »dKpaHHYIO ceTKy. Illepekmouyarens
JINATNIa30HOB 3aMBIKACT U Pa3MBIKACT OAHY U3 CEK-
Ui KaTymky L.

Bropas crynmenr mnpuémMHHKa paboTaeT Kak
YCUJIUTEIIb HU3KOW YacTOThI. YTIpaBIAroIIas ceTka
STOM JaMIbl COEANHEHA C aHOJIOM MEPBOM JIAMIIbI
yepe3 paznenutenbHblil KoHgeHcatop Cg. Compo-
THBIJICHHE Rs CITy)KUT yTEUKON CETKU 3TOM JaMIIBI.
Jnst myqmieii paboThI 3TOHM CTYIEHH B CXEMY BBe-
IeHo comnpotuBieHue Rs, ¢ kortoporo momaéres
OTpHUIIATEIHHOE HAMPSHKEHHE HA YIPABISIONIYIO
CeTKy BTOpO# Jiammbel. ConpoTuBiieHue R; M KoH-
neHcatop Cg BBIIOTHSAIOT Ty ke POJib, 4To U Ry n
Cs B 1LICIIH 3KPAHHOM CETKM MEPBOM JlaMIibl. I poM-
KOTOBOPHTENb WM TeIeOH BKIIOYAETCSH B paz-
PBIB aHOHOM IIeNH BTOPOi Jlamrisl (B THE3NA [ p).

JETAJIM. CaMonenbHBIMU JETAISIMH B TIPH-
€MHUKe SBIAIOTCS KaTymku L; u L,, apoccenb
BBICOKOHM 4acCTOTHI /[p U MEpeKIIoYaTeNb 1Uamnas3o-
HOB /1.

Pa3smepsr karymek u Kapkaca yka3aHBl Ha

¢wur. 2a.
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nDJ’ISyHDK nepeknHYaTenAa

dur. 2. YCTpOUCTBO KaTyLLeK, Apoccens
W nepekniyaTens AnanasoHoB.

HamoTka karymek MpOW3BOJUTCS B CIEIYIO-
niel mocieoBaTenbHOCTH. [lepBoii HaMaThIBACT-
Csl CPEIHEBOJIHOBAsT CEeKIUs KaTymiku L,. Hauasms-
HEIN BUTOK €€ 3aKperuIsieTcs] Ha pacCTOSHUU 5 mm
OT BEpXHETO Kpas Kapkaca. JTa CEKIUsl COCTOUT
n3 55 Butkos mposojaa [19 0,4. Ona 3aHnMaeT Ha
KapKace y4acTOK, PaBHBIH 110 JuIHHE 22 MM.

Bropast (naMHHOBONHOBAs) CEKIUSA KAaTYIIKH
L, mamarbeiBaetcs, orcryms Ha 30mm OT KOHIA
niepBoii cexnuu. Ona coctouT u3 190 BUTKOB mpo-
Boaa I13 0,15.00e cexkuuu KaTylIK¥ HaMaTbIBa-
IOTCSI B OJIUH CJIOW, MPUYEM BUTKHU YKIIAJbIBAIOTCS
IUIOTHO APYT K Japyry. KoHIBI 0OMOTOK MOJBO-
JSITCSL K KOHTaKTaM, CIENIaHHBIM U3 TOJICTOW TpO-
BOJIOKH. OHM YCTAHABIMBAIOTCS HA HMKHEM Kpae
Kapkaca.

Karymka oOpatHoii cBsa3u L, comepxut 40
BuUTKOB MpoBoaa I19 0,15u HamaTtbIBacTCs B JBa
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cJI0sl Ha OyMa)kHOE KOJIbIIO BBICOTON 8.mm. BHyT-
pEHHHII OUaMeTp €ro JAODKEH OBITh HEMHOTO
0oJIbIlIe HAPYKHOTO JUaMeTpa KapKaca KaTyIIK{
L1, ¢ TeM 4TOOBI KOJIBIIO MOHO OBLIO CBOOOIHO
mepeMenath 1Mo 3ToMy Kapkacy. Kombio c¢ ka-
Tymko#i L, pacmomaraercs Ha Kapkace B IMpome-
KYTKE MEXKIy 00€UMH CEKIMSIMH KaTymku L;.

Jpoccens BBICOKOM 4aCTOThl HAMATHIBAETCS Ha
JepeBSHHOM Kapkace auamerpoMm 30mm, B KOTO-
pPOM BBIPE3aIOTCSl JIBE KOJIBLICBBIC KaHABKHU IS
oomotku (¢ur. 26). MoXHO TpPUMEHUTH U OY-
MaXXHBIH KapKac, CHaOAMB €ro Tpemsl KapTOHHBI-
MU TIEYKAMH, MEXKTY KOTOPBIMHU OyAyT HAaMOTaHbBI
CEKLIUU IPOCCEs.

[Iepeximrouarens AuanazoHoB [/ U3roTOBIAETCA
u3 (aHepHOH WIM TEKCTOJUTOBOH IOJOCKHU
(dur. 26). Ha oauH KOHEI| TaKOW MOJIOCKH HaJe-
BaeTcst 000itMa U3 TOHKOW JIATYHH WM JKECTH, KO-
TOpas MPH MEPEIBIKEHIH MEPEKITIOYaTENs B OHY
CTOPOHY 3aMBIKAeT JABa KOHTAaKTa U 3TUM CaMbIM
BBIKJIIOYAET W3 KOHTYpa AJIMHHOBOJHOBYIO CEK-
nuto Katymku L. Torma mpuéMHUK OKa3bIBaeTCs
MEPEKITIOUEHHBIM Ha TpuéM cpeanux BonH. [Ipu
MEPECTAHOBKE MEPEKIIIOYaTEIs] B MPOTUBOIOIOXK-
HYI0 CTOPOHY OH Pa3MbIKaeT 3TH KOHTAKTHI, B pe-
3ynbTaTe 4ero 00e CEeKIUN KaTyIIKH COSANHIIOTCS
MOCJIEI0BATEIbHO, U MPUEMHUK OKAa3bIBACTCS IIe-
PEKIIIOUEHHBIM Ha TJIMHHOBOJIHOBBINA JUATIA30H.

OcTtanpHbIe neTany NpUEMHHKA - TOTOBBIE 3a-
Bojckue. X nnekTpuyeckue JaHHbIC YKA3aHbI Ha
NpUHIUIHAIBEHOM cxeme (dur. 1) u B Tabnue.

Ne  Hasnauenue Bennuuna
C1 AmnTeHHBIH KOHJICHCATOP 200mxmrgh
C2 KonpeHncaTrop HacTpOWKH 500mxmrgh
C3| PerynupoBka oOpaTHOU CBs3U 400mKmKch
C4 | amuTHbIA KOHACHCATOP 5 THIC.

C5 | KonpeHcarop rpumuimka 100mrmKeh
C6 BbnoxnpoBOYHBIH KOHAEHCATOP 0,25mx¢h
C7 UlyaTHpyrommii KOHICHCATOP 50 mxmrg
C8 PaznmenmutenbHBIN KOHACHCATOD 20TEIC.
C9  BrnokupoBOYHbIH KOHACHCATOP 0,25mKeh
L1 | KontypHas kaTymka

L2 | Karymika o6paTHOH CBsA3K

R1 ConporuBienne Harpy3Ku IEeTEKTOpa 0,1

R2 ConporuBnenne rpupmka 1,0

R3 Amnopnas Harpy3ka nepBOH JaMITbl 50TsIC.

R4 | ConpoTuBnenne 3KpaHHON CETKH 0,1

R5| Vreuka ceTku BTOPOii 1aMIbI 0,5

R6| ConporuBieHre cMeneH s 700

R7 ConpoTuBneHne 5KpaHHOH CETKU 25THIC.

I'p DnexTpoMarHMTHEIN rpoMKoroBopurens  “Pexopx”
Hp Hpoccens BBICOKOM 4acTOTHI

JI1 [lerexropHas Jamma 2K2M

JI2 Jlamna ycunuTess HU3KOH 4acTOThI 2K2M

I1 | [lepexiouarenn

MOHTAX. IlpuémaNK coOupaercs Ha yTIIIO-
BOM JICPEBSHHOM IaccH. Ero pa3mepsl U mopsaok
pacnonoxeHusi Ha HEM JeTaliell IMOKa3aHbl Ha
MOHTakHOU cxeme ¢ur. 3. Ha ropusonTambHOM



MaHeNn IMacCH yCTAaHABIMBAIOTCS JIAMITOBEHIC I1a-
HEJIbKH, KOHTYpHAs KaTyllKa M IepeKIovaTellh
nuanazonoB /7. o mraccu pacronararoTcsi Bce
OCTaJlbHBIC JETAIM, 32 WCKJIIOUCHHEM KOHJCHCA-
TopoB nepeMeHHol éMkoctu C, u Cs. Ilocnennue
KpensiTca Ha nepeHei BepTukaibHo nanenu. Ha
3aHEeH CTEHKE IIaCCH PACIONONKEHBI THE3MA IS
NETEKTOpa, TeJe(hOHHBIX TPYOOK M IPOMKOIOBO-
puterns, a Ha OOKOBOW — JUIsSl aHTCHHBI U 3a3eMJIe-
Hust. [IIHyp muTaHus BBIBEACH Yepe3 OTBEPCTHE
cOoky 1mmaccu. MoHTax MpuEMHHKA KpaiHe He-
CJIOJKEH.

o

i
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®ur. 3. MoHTaXxHas cxema npuémMHuka.

HAJIA)KUBAHUME. OkOHYMB MOHTax IIpH-
€MHHKA, HAJ0 TIIATSIHLHO TPOBEPUTH IPABUIIb-
HOCTbh BCE€X COEIUHEHUH, Haa&xXHOCTh naek. [lo-
CJIE 3TOT0 MOXKHO TIOJIKIFOUUTE OaTapeu, BCTAaBUTh
B MMaHEIbKU JIAMITBI U TPUCTYIUTh K HalaKUBa-
HUIO CXEMBI.

[Ipex e Bcero ompemenseTcs neicTare odpat-
Ho#t cBsi3u. Ecnu ripu Bpamenuu konaeHcatopa C
reHepanusi He OyJeT BO3HHMKATh, TO CIEAYET MO-
MEHSITh MECTaMH KOHIIBI KaTyIlIKd OOpaTHOM CBs-
3u. Hanmmume reHepanuu onpenensercs Mo TOsB-
JICHUIO CBUCTA NPU HACTpOiKe Ha cTaHmuto. [Ipu
BpaieHnu KoujaeHcatopa Cs aToT cBUCT (reHepa-
IUs1) B OMPEISIEHHOM MECTe JMODKEH CPBIBATHCS.
Bo3HUKHOBEHUE U CPBIB TEHEPAIIUH JODKHBI TIPO-
HCXOIUTH HE CPa3y, a MOCTENeHHO (IIaBHO). DTO-
IO MOXXHO JIOOWUTBCS TMOAOOPOM BEIHYHHBI KOH-
neHcaropa C; 1 HEKOTOPHIM CMEIICHHEM KaTYIIKH
L, Bmons kapkaca. [locie mogdopa pacronoxeHus
9TOW KaTYIIKKM Ha KapKace OHA CJIeTKa MPUKJIEH-
BaeTCs K TOCIECIHEMY CYPTYIOM HITH KJICEM.

OtperynupoBaB JeiicTBHE OOpaTHOW CBsI3H,
JKEJIATENbHO W3MEPUTHh BHICOKOOMHBIM BOJIBTMET-
POM HampspDKEHUE Ha DIISKTpojax jamil. Ecimu mo-
Ka3aHusl BOJbTMETPa OYAYyT NPUMEPHO COOTBETCT-
BOBaTh BEJIMYMHAM, yKa3aHHBIM Ha MPUHIUIH-
aNbHOIl CcXeMe, TO MOXXHO OyJeT CUHMTaTh, 4TO
MPUEMHUK HATAXKEH YAOBICTBOPUTEIHHO.

JIAMIIBI N TIMTAHME. IlpuéMHUK MOXeET
pabotath ¢ ygamnamu Tuma 2K2M wiu 2K2M,
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npu4IéM yKa3aHHbBIC JTaMITbl MOTYT MPUMEHSATHCS B
JOOBIX COYETAHUSX.

OOmmii aHOAHBIM TOK MPHUEMHHUKA MPH HAIPS-
KCHUU aHoOIHOU Oartapen 756 mpuOIM3UTETHHO
paBeH 2.ma, a TOK Hakaja [Py HamnpsKeHUH Oarta-
peu 1,46 — okoso 80ma. Ongna Garapes BAC-80
MOXET CIy’)KUTh IS JIaHHOTO TPUEMHUKA JIO
6 mec., a Oartapes nakama BHC MBJI-500 — ue
MeHee Toj1a.

[MpuémHarK MOXET paboTaTh W MpPU AHOAHOM
HanpspkeHu#, noHmwkeHHOM a0 30—-40s. ['powm-
KOCTh MpHéMa NpPH ITOM, KOHEYHO, TOXKE IOHHU-
sutcs. HaoOopot, Aisl TMOBBILIEHHS TPOMKOCTH
paboThl NPUEMHUKA MOXKHO YBEITHYUTH AHOJHOE
Hanpspkenue 10 1206 ¥ HampsbKeHHE Hakaia —
10 2 6. B 3TOM cityyae HY>KHO BKITFOYUTH TIOJITOPBI
6arapen BAC-80 u nse MB/I-500. /I perynu-
POBaHUS HANIPSHKEHHS HAKalla B 3TOM CIIydae HaJio
MPUMEHATh peocTat conporusicaueM 10—150m.

B memsix Gosee 3koHOMHOTO pacxoaa Oarapeit
B OTHENBHBIX CIy4asX MOXHO BECTH MPUEM Ha
OJIHY JCTEKTOpHYIO Jammy. JIJs 3TOro BTOpYIO
JIaMIy BEIHHMAIOT W B THE3MA T, BKIIIOYAIOT TThe-
3oTenedoH. Eciu npuMeHnTh OOBIYHBIN JIEKTPO-
MarHUTHBIA TeNneoH, TO CIEAyeT OTKIIOYUTH OT
ruésn T, compotuBnenne Rs;. BeirogHee momis3o-
BaThCsl Mbe30TeNePOHOM, Tak Kak OH oOnajgaer
Oosee BBICOKOW YyBCTBHTENBHOCTHIO. B ciryuae
BKIIIOYEHUST The3oTenedoHa B rHE3ma [p (upu
npuéMe JMaNbHUX CTAHIWH) MapaiaeabHO ITUM
rHE3IaM HaJ0 NPUCOSAWHHUTH CONPOTHBICHHE B
50 0000m.

IIpu xenaHMM NPUEMHUKOM MOXKHO IOJIB30-
BaThCsA KaK OOBIYHBIM JCTEKTOPHBIM. J[nsi 3TOTO
BKJIIOYAIOT B THE3AA /{ KpPUCTAJUIMUECKUN JETeK-
TOp, a B rHé3ma T; — nbe3otenedoH. [Ipumenss B
ATOM CJIydae 3JIEKTPOMAarHUTHBIC HAYITHUKH, HAJI0
OTKJIIOUUTH OT THE31a T; conmpoTuBiieHne Ry.

VYXOJ] 3A TIPUEMHUMKOM. O6pamenne c
npuéMHHUKOM HecnoxHo. HactpanBaercs oH ¢ 1o-
MOIIBI0 KOHZEHcaTopa nepemenHol éMkoctu C,,
a TPOMKOCTh PEryJIHpYyeTCs BpalICHUEM KOHJICH-
caTopa obpatHoii cBsizu Cs. Benuunny 3T0i CBSI3U
Ha/l0 Moao0paTh TakK, YTOObI HE BO3HUKAJIU CBHU-
CTBI M 4TOOBI Tepepavya MpUHUManachk 0e3 HcKa-
JKEHUH.

Ilocne oxonuyanuss mnpuéma pPEKOMEHIYETCS
KXKIBIN pa3 OTCOEAMHATH OaTapen OT MPUEMHUKA.
VYnoOHee Bcero K IIHYpY MUTAHUS IPUCOCTUHHUTH
IOKOJIb OT CTapOM JIaMITbl, 2 KOHIIBI IIeTIeH MuTa-
HUS TIOJKJIFOYUTE K JIAMITOBOW MaHEIbKe. DTO He-
CIIO)KHOE TIPUCIIOCOOJICHUE TO3BOJISIET, BCTABJISIS
WIA BBIHAMAs IIOKOJIb W3 JIAMIIOBOHM ITaHENbKH,
OBICTPO BKIIIOYATh W BBIKIIOYATH Oaraped W Ta-
paHTUpyeT NpaBUIBHOE NMPHCOCTUHEHUE Oatapeit
K IPUEMHHUKY .



Hns  npuéMHUKa JKelaTellbHO IPUMEHSTh
Hapy)XHYIO aHTeHHY JunHOM 15—25w u BeICOTOM
8—10m. MecTHBIE WK ONMXaiIIe MOIHBIE UHO-
TOPOJIHUE CTaHIIMH MOXKHO MPUHUMATH M HA KOM-
HATHYIO aHTCHHY .

Kak paGotaer 0-V-1

IIpuBea€HHOE BBIllIE OMUCAHUE JBYXJIAMIIOBO-
ro npuémanka 0-V-1 mpenna3zHaueHo AJS HAYH-
HAIOIIUX PaJHONIOONTENeH W PaguoOKPYXKKOB. B
OTMCAaHUM JaHbl BCE YKa3aHWS IJISI TOTO, YTOOBI
MIPABIIIBHO MTOCTPOUTH MPUEMHHIK.

Ho stum Henb3st orpanmuunthes. Kaxneiid pa-
TUOTIOONTENh JOJDKEH COBEPIIEHHO OTYETIHBO
MIPEACTABISITh cebe, KaKOBBI NPUHITUIIEI pabOTHI
npréMHHKa, KaKoe Ha3HaYeHHe BCeX ero JeTajel,
3HaTh LENU PagUoONpuEMHUKA, T.€. T€ IMyTH, IO
KOTOPBIM MTPOXOMST PA3IUIHBIE TOKH.

Hwxe nma€res noBONBHO moapoOHOE 00BsICHE-
Hue pabotel npuémanka 0-V-1.

BBICOKAS YACTOTA, HU3KAS YACTO-
TA U IIOCTOSHHBIN TOK. YTo6BI MOHATD, KAK
pabotaeT NMpUEMHHK, HAlO 3HATh, Kakue B HEM
MPOXOIAT TOKH. DTH TOKM OBIBalOT TPEX BUAOB:
MOCTOSIHHBIN, TIEPEMEHHBINA TOK BBICOKOM YaCTOTHI
W TIepEeMEHHBIN TOK HU3KOH YacTOTHI.

[TocTosHHBIN TOK MoNy4aeTcst oT OaTapei, mu-
TaIMUX TPUEMHIK, — OT aHOAHOU OaTapen u Oa-
Tapeu Hakaja. TOK Hakajga HY)XEH Ui pa3orpena
HUTH JIAMITBl JI0 TAKOH TeMIepaTypsl, MPU KOTO-
pO¥i U3 HUTH BBIJIETAIOT BJIEKTPOHBI, T. €. JUIS T10-
JydeHUs SJCKTPOHHOUW SMHCccHH. AHOAHAs Oarta-
pest HyXHa I TOAACpKaHWS aHOJHOTO TOKa
JIaMIT ¥ TOKOB DKpaHHBIX ceTok. OT aHOAHOW Oa-
Tapen MOMaéTcsi Ha aHOABl M OJKpPaHHBIE CETKH
JaMIl TIOJNOXUTeNbHOe HampspbkeHue. Kornma Ha
aHOMABI U 3KpaHHBIC CETKH JIAMII TOJIAHO TOJIO0XKHU-
TeJIbHOE HANpsHKEHHE, TO BBUIETEBIINE W3 HUTH
JJIEKTPOHBI MIPUTATHUBAIOTCS K 3TUM 3JIEKTPOJaM U
CO3JIAI0T aHOJHBIE TOKHU U TOKH SKPAHHBIX CETOK.

ITepemeHHBIE TOKM BBICOKOW 4YacTOThI IMOCTY-
MaroT B IPUEMHUK M3 aHTEHHBI, T/Ieé OHU BO30YXK-
Jar0TCs PaJUoOBOJIHAMH NPUHUMAEMON CTaHIHH.
Omnucansbiii npuéMuuk 0-V-1 npepnazHadeH ams
npuéMa CTaHIHUHA, pabOTAOIMX HA BOJHAX OT
2 00010 200.m, 9TO COOTBETCTBYET 4acTOTaM OT
15010 1 500xey.

IlepemeHHbIE TOKM HHU3KOM, WJIM 3BYKOBOU
Y4acTOTHI TOJYYarOTCs B MPUEMHUKE B pe3yJIbTaTe
JNETeKTUPOBAHUSI MOIYJIHPOBAaHHBIX BBICOKOYAC-
TOTHBIX TOKOB. 3BYKOBBIE YaCTOTHI, TPUMEHsIEMBIC
B paJMOBEIIaHNH, JEXKaT B Ipeneiax MPUMEpPHO
ot 50-80u 1o 5 000—6 00Qy.

! «Pamno», 1949 Ne 4.,
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JleTanm, U3 KOTOPBIX COOpaH MPUEMHUK, U CO-
€AMHUTENbHBIE MTPOBOA MEXy HUMHU Ha3bIBAIOT-
csl LenmsIMU MpuéMHUKA. B 3aBUCHMOCTH OT TOTO,
KaKoW BUJ TOKa TEUET IO ILEIsIM, Pa3Iu4aloT BhI-
COKOYACTOTHBIE MEMH, HU3KOYACTOTHBIE IEMU U
IIETH MIOCTOSIHHOTO TOKa.

JETAJIN. YtoOs! pazoOpaThest B paboTe MpH-
€MHUKa, HaJl0 3HATh, KaK BEAYT ceOs T€ W UHbBIE
JIETaJIM TI0 OTHOIIEHHIO K Pa3HBIM BHJIaM TOKOB.

Bce neranu npu€mHrKka OTHOCSITCS K OJHOH U3
TpEX TPYMIL: K UHIYKTUBHOCTSAM, EMKOCTSAM U aK-
TUBHBIM comnpoTuiieHusM. K nepBoil u3 rpynm B
JTAaHHOM TIPUEMHUKE MTPUHAIICKAT KOHTYPHBIC Ka-
TYIIKH, JIPOCCENb, OOMOTKH 3JIEKTPOMArHUTHBIX
TeJae(OHOB WM TPOMKOTOBOPHUTEINS; K BTOPOM
TpyTIIe OTHOCATCS KOHACHCATOPHI BCEX THUIOB KaK
MEPEeMEHHBIC, TaK U TIOCTOSIHHBIC; K TPEThEel — BCE
COTIPOTHBJICHHSA, MPOBOJIOYHBIE W HEMPOBOJIOY-
Hele. CTpOro TOBOPS, TaKOe pa3ieiicHHE AeTanen
IO TPYIIaM HE BCEr/la MOXET OBITh MPOU3BEICHO
COBEpIIICHHO YETKO, TaK KakK, HampuMmep, WHAYK-
THBHOCTH B HEKOTOPBIX CITydasX MOTYT O0JagaTh
B M3BECTHOM CTEMEHU CBOMCTBaMU EMKOCTEH, HO
JUTSL HAIIETO PACCMOTPEHUS TAKUE OTCTYIUICHUS OT
00111ero mpaBmiia He UMEIOT 3HAYEHUSI.

Jletanu Bcex BHIOB OKa3bIBAlOT TOKaM OIIpe-
nenéHHoe comportuBieHue. Ha npeononenue 3to-
TO CONPOTUBJICHHS 3aTPadynBaeTCsS YacTh JEHCT-
BYIOIIETO HANpsHKEHHs. B Takmx ciydasx TOBO-
pAT, UTO B JAHHOM JCTATU MPOUCXOAMT ITaJICHUC
HanpspkeHus. Yem OoJbllie CONMPOTUBIICHHUE JIeTa-
71, TeM OoJTbIIast IONSI HANPSsDKEHUS 3aTpadrBaeT-
Csl Ha €ro MpPEOJIoJIeHUE, T. €. TeM Oouible majae-
HUE HANPSHKCHUS B 3TOH JICTaIIH.

OnuHaKoOBO BemyT ce0s 1O OTHOIICHHUIO K TO-
KaM pa3iINYHBIX BUIOB aKTUBHBIE COTIPOTHUBIICHHUS.
BenmuunHa WX COMPOTHBIICHUS s BCEX TOKOB
olMHaKoBa. Eciu B3sITh, HampuMep, COMPOTHUBIIC-
nue B 20 0000om, TO BeNMMYMHA €r0 OCTAHETCS
OJIMHAKOBOW i TOKOB Bcex BHUOB. CiemoBa-
TEJIbHO, W BEIIMYMHA TIaJICHVS HANPSHKCHUS B aK-
THBHOM COTIPOTHBIIEHUH HE 3aBUCHUT OT BHJA TOKA.

WNnave BemyT cebsi KaTymIKW WHAYKTHBHOCTH.
OnHu mpormyckaroT yepe3 ce0s TOKH BCEX BHUIOB,
HO OKa3bIBAIOT UM HEOJIMHAKOBOE COTIPOTHUBIICHHE.
[TocTossHHOMY TOKY OHHM OKa3bIBaIOT CaMO€ Majloe
COTIPOTUBJICHHE, OHO PAaBHO WX AaKTUBHOMY CO-
MPOTHUBJICHHUIO, T. €. COMPOTHUBIICHUIO TOT'O MPOBO-
7la, U3 KOTOPOTO BBIMIOJIHEHA KaTymika. JTO CO-
MPOTUBJICHUE OOBIKHOBCHHO OBIBACT HACTOJIBKO
MaJbIM, YTO MOKHO YacTO HE NMPUHHMATH €0 BO
BHMMAaHHUE W CUUTATh, YTO KAaTyIIKa HE MPEACTaB-
JISIET ISl TIOCTOSTHHOTO TOKAa HUKAaKOTO COIMPOTHUB-
JICHUSL.

[ mepeMeHHBIX TOKOB BBICOKOH U HHU3KOU
9acTOTHI KaTyIIKa MPECTaBIsAET KPOME aKTUBHO-
ro emé HeKOTOPOe MHIAYKTUBHOE CONMPOTUBIICHUE,



BEJTMYMHA KOTOPOTO TeM OOJIBIIIE, YeM BBIIIE Yac-
TOTa TOKa. BenwmuuHy WHIYKTHBHOTO COIPOTHUB-
JIeHUs X B OMax MO>KHO BBIYHCIUTH 110 popmyrie

X =wl = 2afL,
rae © =3,14;
f—yacrora Toka B repuax;
L — BenmuurHa HHAYKTHBHOCTH B T€HPH.

CoBeTyeM paguoIO0UTEII0 MOJICTABUTh B 3TY
(dhopMyITy pa3nuyHbIE BEIIMYMHBI YaCTOTHI U yOe-
IUTHCST B TOM, YTO OJHA W Ta e KaTyIlka, He
MIPEICTABIISISI TOCTOSIHHOMY TOKY ITOYTH HHUKAaKOTO
COTIPOTUBJICHHS, MOXET JJIs HU3KHX 3BYKOBBIX
YaCTOT SIBIATHCS CONPOTUBICHUEM B THICSYH OM, a
JUTS BBICOKHX 9acTOT — B MIJITHOHBI oM. CrietoBa-
TEJIHHO, TIOCTOSIHHBIN TOK NMPOUAET Yepe3 TaKyro
KaTyIIKy COBEPIICHHO CBOOOJHO, TOK HU3KOM
YaCTOThI NPOUJIET C HEKOTOPBIM 3aTPYJHEHUEM, A
TOK BBICOKOM YacCTOTHI MPAKTHUYECKU COBCEM HE
MporAET, Tak KakK IS HETO 3TO CONPOTUBJICHHC
CJIMIIIKOM BEJIHKO.

Konpencaropsl coBceM HE MPOMYyCKalOT II0-
CTOSIHHBIN TOK, OHU JIJISl TIOCTOSIHHOTO TOKA IPEJI-
CTaBIIAIOT OECKOHEYHO OOJIBIIOE COMPOTHUBIICHHE.
[To oTHOmIEHNIO K TIEpEMEHHOMY TOKY KOHJEHCa-
TOPHI BeAyT ce0sl, KaK CONPOTUBIICHUS, BETHYNHA
KOTOPBIX TeM OOJIBIIIE, YEM MEHBIIIE YacTOTa TOKa,
T. €. 3aBUCUMOCTh BEIUYMHBI COMPOTHUBICHUS OT
4acTOTHI OOpaTHAs, YeM Y UHITyKTUBHOCTEH.

Breruncnuth BenmnunMHy EMKOCTHOTO COTPOTHB-
neHns Xc I IEPEMEHHOTO TOKa MOXHO 10 (op-
MyJIe

_1_ 1
XC_wC_anC’

rie C — BenuunHa éMKocTH B (hapamax, a oc-
TaJbHBIC BEIMYUHBI T )K€, YTO M B TPEIBITYIICH

dhopmyie.

IloncraBuB B 3Ty (hopMyny pasnuyHble AaH-
HEIE, PAAUOIIOOUTENb JETKO YOSTUTCS B TOM, 9TO
KOHJIEHCATOp IpeJCTaBisieT co00M A MOCTOSIH-
HOTO TOKa HEmpeoJoiuMyro nperpany. OH sBIs-
€TCS CPaBHUTEIBHO OOJBLIMM COIPOTHBICHUEM
JUIs. HU3KOYaCTOTHBIX TOKOB — TeM OOJIBIINM, YEM
HIDKE YacToTa, M CPaBHUTEIBHO MajlbIM COMpO-
TUBJICHUEM JUISI BBICOKOYACTOTHBIX TOKOB — TE€M
MEHBIIUM, YEM BBIILIE YacTOTA.

PaznuuHble BEeTUYMHBI CONPOTUBIIEHUS, KOTO-
pble OKa3bIBAIOT KAaTYIIKH, KOHACHCATOPHI M aK-
TUBHBIE CONPOTHUBJICHUA TOKaM TOIO WJIM HMHOTO
BUJA, MO3BOJIAIOT IPOU3BOAUTH DPa3[ClIEHHE TO-
KOB, IPOXOJAAIINX B OOIICH LIEIH.

Jomyctum, uto 1o npooAy (¢pur. 1) mpoxoasr
OZIHOBPEMEHHO TOCTOSHHBIN TOK (CIUIOLIHAS JIU-
HHS), TOK HU3KOW 4acTOThI (KPYIHBIH IyHKTHP) U
TOK BBICOKOH 4YacTOThI (MENKWI MYHKTHp). DTH
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TOKM HaM Hajmo pa3fenuTh. OTBETBUTH BBICOKO-
YaCTOTHBIN TOK JIETKO, KOMOWHUPYST KOHIEHCATOP
Manoi émkoctu C; u karymky L. Ecin Bennunna
WHAYKTUBHOCTH KaTyIIKH JOCTATOYHO BEJIUKA, TO
BBICOKOYACTOTHBIA TOK “CBEpHET” depe3 EMKOCTB,
TaK KaK COMPOTHBJICHHWE KATYIIKH JUIA HETO OKa-
3BIBAETCS O4YEHb OONBIUM. [IOCTOSHHBIA M HH3-
KOYAaCTOTHBIA TOKM TIPOMIYT Yepe3 KaTyIIKy
(mepBBIf U3 HUX BOOOIIE HE MOXKET MPOXOIUTH
yepe3 EMKOCTh, a BTOPOMY IyTh uUepe3 KaTyIIKy
MPEACTABISICT MEHBIIIEE COMPOTHUBICHHUE, YEM Ye-
pe3 KOHAEHCATOp Majlol EMKOCTH).

Tok
HU3KOU
| yacmomei
[TocmosiHHbIL |

Cy
mok

—

- b
: Tok

f 8bICOKOLI
4acmomel

dur. 1. PazgeneHne TOKOB,
TekyLiux B obLuen Lenu.

Jlanee mMOCTOSIHHBIA TOK, BCTPETUB Ha MYTH
kouzaeHcarop C,, “cBopaunBaeT” B CONPOTHUBIIC-
Hue R, a HU3KOYAaCTOTHEIN TOK MOKUAET Yepe3 KOH-
nencarop C,, ecnm ero €MKOCTh JOCTaTOYHO Be-
JIUKa JUIS TOTO, 9TOOBI EMKOCTHOE COMPOTHBIICHHUE
HU3KOYaCTOTHOMY TOKY OBLJIO MHOTO MEHBIIIE BE-
JIUYUHBI CONPOTHBIICHUS R.

3anoOMHHB 3TH OCOOCHHOCTH TPOXOXKICHUS
Pa3IMYHBIX TOKOB, MBI MOXKEM TIPUCTYIIUTH K pac-
CMOTPCHHIO UX ITyTEH MPOXO0XKICHUS B IPUEMHUKE
0-V-1.

[IYTU TTOCTOAHHOI'O TOKA. Haubonee
MPOCT MyTh TOKA Hakajia. TOK 3TOT HIET OT TUTI0CA
Oarapeu Hakana (B SJEKTPOTEXHUKE MPUHATO CUHU-
TaTh, YTO TOK TEYET OT IUTIOCA K MHUHYCY, XOTS
AJICKTPOHBI IBIXKYTCS B 00PaTHOM HalpaBICHUN —
OT MHHYCa K IUTIOCY), MPOXOAWUT HUTH Hakaia
obenx JlaMIT W BO3BpalllaeTCI B MUHYC OaTapew
Hakana. Hukakux Jpyrux myTed aig 3Toro Toka B
CXEMe HeT.

[IyTp TOKa aHOAHOTO MCTOYHMKA ciiokHee. OH
HAET OT IUTIOcA aHOAHOM Oarapen (+4) u manmee
pa3BeTBISACTCS Ha HECKOJIbKO 1eneil. OaHa JacTh
€ro MpoxoauT dYepe3 compoTuBieHue Ry [lpum
3TOM YacCTh HAIPSDKEHUS TepsieTcsl Ha IMpeojoie-
HHUE JAHHOTO CONMPOTHBIICHUS W HA IKPAHHOH CeT-
K€ JIaMTIbl /I, OKa3bIBACTCS MEHbBIIICE HATIPSKCHHE,
gyeM nmaér aHomHas Oarapes. YacTh HampsmKeHUS
“mormormiack” B CONpOTHUBICHWU Ry, KoTopoe
YacTO HA3bIBAIOT MMOHMKAIOIIMM WJIH TOTJIOTH-
TeIbHBIM. Jlanee 3Ta J4acTh TOKA MPOXOJIUT Yepes3
Jammy (TOK Yepes JIaMITy TOAJICPKUBACTCS 3a CUET
SIIEKTPOHHOM SMHUCCHU HUTH HaKasa) OT SKPAHHON



CeTKM K KaTomy W 4epe3 compoTuBieHne Rs BO3-
BpalaeTcss K MUHYCy aHOIHOM Oarapen (—A4).

Hdpyrast 4yacTh MOCTOSIHHOIO TOKa AaHOAHOIO
HMCTOYHHMKA MPOXOJIUT Yepe3 TPOMKOTOBOPUTEIH
I'p x aHony namiibl J1,, 3aT€M BHYTPH JIaMIIbl OT €€
aHoOJa K KaTOJy W Yepe3 compoTuBieHune Rg moma-
JaeT K MHHYCY aHOJHO# Oatapeu (—4). Ha mpe-
OJIOJIEHUE COMpPOTHBIECHUS Rg 3aTpadmBaeTcs He-
KOTOpoe HampspkeHue (B JaHHOH cXemMe OKo-
JI0 26), MHHYC KOTOPOTO COOOIIaeTcs yrpas-
JIAIOIIEH CeTKE JIaMIlbl /I, 1 HECKOJIBKO CMEIIAET
pabodyio TOUKy Ha XapakTepucTuke yiammsl. [lo-
STOMY TaKO€ COMNPOTHUBJICHHE YaCTO Ha3bIBACTCS
“cmemaronmymM”’ WM “CONPOTUBIICHUEM CMEIIIe-
HUA.

Tpetbs yacTh TOKa aHOJHOTO MCTOYHHKA TIPO-
XOJUT Yepe3 compoTuBiieHUe R, B KOTOpOM mpo-
WCXOIWT TMaJCHNE HATPSHKEHHs, B pe3yJbTaTe de-
ro Ha KpaHHOW CETKE JaMIlbl J/; moyJyaeTcs He-
CKOJBKO MOHIDKEHHOE HampsDKeHHe. JTa 4YacTb
TOKa BO3BpaIlaeTcs K —4 4yepe3 y4acTOK dDKpaHHas
CeTKa — KaToJ JIaMIIbl J/; ¥ 4epe3 COMPOTHBIICHUE
Rs.

Crnenyromasi 4acTh TOKa HAET 4yepe3 COIpo-
tuBiieHne R, apoccens /[p, m mammy JI; ot eé
a"ona Ha xkatond. Ecim B raé3ma T, BKIIFOYEH DIIEK-
TPOMAarHUTHBIA TenepoH, TO B HETO TAaKXKE OT-
BETBIIACTCSI HEKOTOpas A0S 3TOro Toka. Jlamee
3TOT TOK OT KaTofAa 4yepe3 compoTuBieHue Rg mo-
najaeT oOpaTHO B aHOJHYIO Oarapero. HerpymaHo
YBUJIETh, YTO BCE APYTUE MyTH 3aKPBITHI ISl HETO
KoHAeHcaTopamu. Hampumep, moOodHble MyTH
rmociie Jpoccensi /[p 3aKphITH Ui HETO KOHAEHCa-
topamu C; u C4. Ecnu 3aMKHYTh HAKOPOTKO, Ha-
npumep, C;, TO, ECTECTBEHHO, TOK YCTPEMUTCS T10
3TOMY TyTH, OoJiee NETKOMY, YeM depe3 JaMIry, U
JamIa B pe3ysibTaTe padboTath He Oyer.

IIYTU BBICOKOYACTOTHBIX TOKOB.
ernn BBICOKOYACTOTHBIX TOKOB B MPUEMHUKE I0-
Ka3aHbl Ha (ur. 2. DTU TOKM MOCTYHAIOT B IPH-
éMHUK U3 aHTeHHBbl. Ha cBOEM myTu OHU BCTpe-
yaroT KoujaeHcatop C;, KOTOpBIH Uil HUX HE
MPEJICTABIISIET cephE3HOro npenarcTBus. Konaen-
CaTop 3TOT CIYKUT AJI1 YCTPAHEHUS BIUSHUS EM-
KOCTH aHTEHHBI Ha HaCTPOWKY KoHTypa. Ecim Ob
3TOTO KOHJIEHCATOpa HE OBLT0, TO €MKOCTh aHTEH-
HBI TIPUCOCIUHSIIACH OBl MapaJlIebHO KOHJEHCA-
Topy KoHTypa C,, 9TO CHIIBHO YMEHBIIIIIO OBI TIe-
pekpbiTue kKoHTypa. Kongencarop C; oka3wiBaeT-
Cs BKJIIOYEHHBIM IMOCIIEIOBATENIBHO C EMKOCTBIO
AQHTCHHA - 3eMJI U YMEHbBIIACT €€ BIUSHUE.

Jlariee BBICOKOYACTOTHBIE TOKH TIOCTYNAIOT B
kojebatenbHbii KoHTYp L1C,. Ha koHmax srtoro
KOHTYpa IpU HACTPOMKE €ro B pe30HaHC Ha yac-
TOTYy NPUXOIAIIUX CUTHAJIOB pPa3BUBACTCS JO-
BOJIGHO OOJIBIIIOE HANpPSKEHHE, KOTOpOoe Tepera-
€TCsl yNpaBISIOIIECH CETKE JTaMIIbl.
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@ur. 2. Cxema nNpoxoxaeHus
TOKOB BbICOKOWM 4acTOThI.

[Tox BO3AEIiCTBHEM MEPEMEHHOTO BBICOKOYAC-
TOTHOTO HANPSDKEHUS Ha YIPaBJIAIONMEH CETKe
JIaMITBI B @aHOJTHOM TIETIH TTOSIBUTCS YCHIJICHHBIN TOK
BBICOKOM YacCTOTHI. DTOT TOK HE MOXET IpPOUTH
4yepe3 Jpocceib /[p, MPEICTABISIONUN ISl HEro
Oompiioe comportuBieHue. [loaToMy oH Hampa-
BUTCS OT aHOJIAa YacThlo 4yepe3 kouaeHcatop C; u
4acThIO uepe3 KaTymky oOpaTHoi cBsizu L, u
kouzaeHcartopel C4 u C3 k karomy samisl. Ilerns
oOparHoii cesizu Ly, C3 u C4 oTBOAMT uepe3 ceds
TaKyl 4YacTh BBICOKOYACTOTHOTO aHOJHOTO TOKa
Jam1bl J1;, KoTopas Heo0X0oauMa st HOPMATBHOM
paboTHl OOpPaTHOMU CBS3H.

B nenu skpaHHO# ceTKU TaMIibl J/; TaKXKe €CTh
BBICOKOYACTOTHBIN TOK. OH HaNpaBisIeTcs K KaTo-
Iy Jamiibl uepe3 KoHaeHncaTop Cg, CONMPOTUBIICHHE
KOTOPOTO IJIsi 3TOTO TOKa HECPAaBHUMO MEHBIIIE,
4yeM conpoTuBiieHue Ry.

B ocranpHble 1enu NpUEMHUKA BbICOKOYAC-
TOTHBIC TOKH HE TIPOXOIAT, IIyTH UM TyZAa 3aKPhI-
THI IpocceieM /[p U ConpoTHBIICHUEM Ry.

IIYTU HHU3ZKOYACTOTHBIX TOKOB.
Jlamnia JI; HE TONBKO YCHUIIMBAE€T BBICOKOYACTOT-
HBIC TIEPEMEHHBIC TOKH, HO U JCTCKTHPYET UX —
BBIJICTISICT U3 HUX TOKH 3BYKOBOW 4YacTOTHI. [Ipo-
JNETCKTUPOBAHHBIC TOKH TPOXOMIST TIO COMPOTHB-
JICHHUIO YTEUKH CETKH jaMitel Ry (¢pur. 3) u cosma-
0T Ha HEM TIEpEeMEHHOE HAINpPSHKCHUE 3BYKOBOU
YacTOTH. DTO HAINPsDKCHHE OKAa3bIBACTCS IPHIIO-
’)KEHHBIM K CETKE JaMIIbl U BBI3LIBAET B €€ aHOI-
HOW IIENU TMOSBJICHUE YCUIICHHOTO TOKa 3BYKOBOU
4acTOTBl. DTOT TOK MPOWUAET uepe3 apoccens /[p,
WHIYKTUBHOCTH KOTOPOTO HE CTOJb BEJIMKA, YTO-
OBl COCTaBUTh CEPHE3HOE MPEMSITCTBUE HU3KOYAC-
TOTHBIM TOKaM. 3aTeM OH MPOUAET Yepe3 Harpy-
304HOE compoTuBieHue Rs, cozmact Ha HEM mame-
HUC HaNpsDKCHHS U 9epe3 aHOIHYI0 0aTapero BO3-
BpaTuTCcs Ha Karon jamnbl. Ecnmu B rHE3mA 71>
BKIIIOUEH TenedOH, TO HU3KOYACTOTHBIA TOK
poiéT u uepe3 Hero. [To6odyHBIC MyTH Ha KaTON
yepe3 éMkoct C; u C3 [uisi HErO 3aKpBITHI, Tak
KaK 3TH éMKOCTH CJIMIIKOM MAaJIbl.
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Tox 3BYKOBOW YacTOTHI 00pa3zyeTcs M B IICTH
SKpaHHOM CETKM JlaMImibl J[;, HO OH BEpHETCS Ha
karoj yepe3 koumeHcarop C6 (conmporusnenue Ry
3HAYUTENHHO OOJbINe, YeM EMKOCTHOE COMPOTHB-
nenue kouaencaropa Cg).

[Tamenue HampspKEHUS 3BYKOBOM 4acTOTHI, MO-
Tmyyaromieecss Ha compotuBieHnn R, mepemaércs
yepes koHaeHcarop Cg ceTke jammsl JI,. Benenct-
BH€ MOSBICHUSA HAa CETKE NMEPEMEHHOIO HAIpsiKe-
HUSI 3BYKOBOM YacTOThl B aHOJAHOW II€MH 3TOU
JIaMIIbl BO3HUKAET YCUJICHHBIA TOK 3ByKOBOW Hac-
TOTBI, KOTOPBIA MOpPOUAET Yepe3 TPOMKOTOBOPHU-
TeNb U IpUBEAET ero B JelcTBUe. Jlanee 3TOT TOk
BEepHETCA uepe3 aHOIHYIO OaTapero Ha KaTo[ Jam-
TIBL.

HexkoTtopslii TOK 3ByKOBOM 4aCTOTHl BOSHUKHET
U B IIENH dKpaHHOU ceTku. OH TponaET Ha KaTox
yepe3 koHgeHcaTtop Cg, TPEACTABISIONIHNA €My
ropaszio MeHbIIlee COMPOTHUBIICHUE, yeM Ry.

Uepes compoTuBieHHE yTeUkH Rs Ha CeTKy
JaMIibl JI; noaa€rcsl MOCTOSIHHOE OTPULATENBHOE
HaIpspKEHUE, MONTyYarouieecs Ha CONMPOTUBICHUU
Rs.

W3 Bcero ckazaHHOTO SICHO, YTO BETWYHHBI Je-
Tajel, M3 KOTOPBIX COCTOMT MPUEMHHK (Kpome
JeTanei, BXOIAIIUX B KoJeOaTeabHbIC KOHTYPHI),
MOKHO HM3MEHATh B JIOBOJBHO IIMPOKHX Tpeie-
nax. Bo BcskoMm cnydae, M3MeHEHHE JII000T0 KOH-
nencatopa win conportusieHuss Ha 20-25 % no-
IIyCTUMO BO BCEX CIy4asX U HE CKaXETCS 3aMETHO
Ha paboTe NpuEMHMKA.

TakoBel B OOIIMX YepTax MPHHIMUIBI PAOOTHI
OCHOBHBIX IIeTIe MPUEMHUKA MPSIMOTO YCUIICHUS.

[IpuBoguMBIE B CTaThe CXEMBI MOTYT OBITh
YBEIMYEHBI W SBATCS TOJIC3HBIMH y4eOHBIMH I10-
coousimMHu.

VYBenuuuBasi 3TH CXeMBl M T€M CaMBIM IIpe-
Bpamas ux B y4yeOHbIe IUIaKaThl, CIEAyeT MyTH
Pa3HBIX TOKOB OKpAIlIMBaTh pa3HOU KPaCKOM.
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Kak paboraer
1
I'POMKOTOBOPHUTEITH

B mo6oit paamoycTtaHoBKe, Oymb TO pamuo-
TPAHCISAIUOHHAS TOYKA, MPUEMHHUK WA TIPOWT-
phIBaTeIh TPAMMIUIACTHHOK, KOHEYHBIM 3BEHOM
SIBIIICTCSL TPOMKOToBOpHTeNnb. Ero Ha3zHaueHue —
MpeoOpazoBaHue IJIEKTPUIECKOW HSHEPTHH B 3BY-
KOBYIO.

QJIEKTPOMAT'HUTHBIE T'POMKOI'OBO-
PUTEJIN. DnexkTpoMarHuTHBIE TPOMKOTOBOPHUTE-
JU TaBHO W3BECTHBI; M3 HUX OOJBIE BCEro pac-
npoctpanéH rpomkoroBoputens “Pexopx”. Ilo-
3TOMY C MPUHLIUTIOM PabOTHl 3JIEKTPOMArHUTHOTO
TPOMKOTOBOPHUTES JTyUIlle BCETO MO3HAKOMHUTHCH,
paccMoTpeB KOHCTpYKIHIo “Pexopaa”.

CxemMaTH4ecKoe yCTPOWCTBO 3TOIO TPOMKOIO-
BOpUTENs Noka3aHo Ha ¢ur. 1. Ha ogrOoM montoce
MOCTOSSHHOTO Maruuta (Ha ¢ur. 1 Ha FOKHOM —
10) 3akpemsena ympyras crajgbHas TUIACTHHKA,
HaspIBaeMas SKOpeM. SIKOpb MOXET COBepIIaTh
koyeOanus Ha W3rub. CBOOOTHBIM KOHEI[ SKOPS
HaXOJUTCS MEXIY JIByMs TIOJTFOCHBIMU HAKOHEY-
HUKaMH, COOpaHHBIMH M3 JINCTOB TpaHcdopMma-
TOPHOHM CTalld W YKPEIJIEHHBIMU Ha JPYroMm IOo-
JIIOCE TIOCTOSTHHOTO MAarHWTa, KOTOPBI HaMarHu-
YUBACT 3TH TMOJIOCHBIC HaKOHEYHUKH. [loaTomy
CBOOOTHBIN KOHEI[ SIKOPSI PUTATHBACTCS K 000UM
MOJIFOCHBIM HakoHeuHHKaM. OJHaKO eclu OH Ha-
XOJUTCSI TIOCPEINHE, TO CHJIBI MPUTSKCHHUS YPaB-
HOBEIIINBAOTCA.

Cxemartuyeckoe
YCTPOUCTBO dur. 2. MexaH1sM rpoOMKOroBOpUTENS
3MEKTPOMarHUTHOTO "Pekopa”.
rPOMKOTOBOPUTETTS!.
ITomrocHeie HAaKOHCYHHUKHU OAHOBPCMCHHO

CIIyXaT CEepJACYHUKOM MAaJICHBKOI'O 3JIEKTpOMar-
HuTa. ET0 OOMOTKH COEAMHEHBI TIOCIEeI0BATENHHO
TaK, 4TO OPU MPOXOXKJICHUU MO HUM DJICKTpUYE-
CKOI'0 TOKa B MOJIOCHBIX HAKOHECYHHUKAX CO3JAI0T-
Csl TIPOTHBOIIOJIOKHBIE IPYT IPYTy J00aBOYHBIE
HamMarHn4uBaHusg. Takum oOpa3oM, eciu B OJHOM
HAaKOHEYHUKE IOJ] ACWCTBUEM TOKAa HaMarHUYHBa-
HHUE YCUIINBAETCS, TO B APYTOM OHO OcCialiseTcs.

M. Kyk, Kak paboraer rpomkoroBopureins, «Pa-
o», 1949 Ne 3.



[Tpu 5TOM SIKOPH TPUTSITUBACTCS OJHUM HAKOHEY-
HUKOM CHJIBHEE, YeM JIpYrHuM. B pe3ynbrate oH
OTKJIOHSIETCSL OT CPEIHETO MOJIOKEHHUS 10 TeX TOp,
MOKa CHJia YIPYTOCTH HE YPaBHOBECUT CHITY MpHU-
TshkeHus. [Ipu mepeMeHe HamnpaBlIeHUS TOKa B
OOMOTKE DJIEKTPOMAarHWTa SKOPb OTKJIOHHUTCS B
JPYTYIO CTOPOHY.

Ecan xk 0OMOTKE TONBECTH TEPEMEHHBIN TOK
3BYKOBOH YacTOTHI, TO SIKOPb OYJET COBEpIIaTh
KOJIEOaHHUSI OKOJIO CBOETO CPEAHEro MOJIOKEHHS C
YacTOTOW TOKA. DTH IBMKEHHS SKOPS MPU TIOMO-
IIM WTIIBI, TaKKe MOKa3aHHOW Ha ¢ur. 1, mepena-
I0TCS BEpLIMHE OYMaKHOTO KOHYCa, Ha3bIBAEMOT0
muddysopom. Ilocnennuii, copepmas koieOaHus,
co3/1a€T B BO3/yX€ 3BYKOBBIE BOJHBI, KOTOPHIE MBI
BOCIIPHHUAMAEM B BHJIC 3BYKa.

Mexanu3m rpomkoroBopurens “Pexopa” mo-
Ka3aH Ha ¢wur. 2. BUHT, ynuparoomuics B IpyKu-
HY, KOTOpasl yKperieHa Ha HIDKHEH CTOPOHE SIKO-
Ps, CIYKHT JJIsl yCTAaHOBKU MOCJIETHETO B CepeIu-
HE MEXIy NOJIOCHBIMA HAKOHEUHHKAMHU.

Kaxnpiii paguociyiiatenb, UMEBIIUN €0 C
“PexopmoM”, 3HaeT, 4TO, Bpaimlas >STOT BHHT,
MOXXHO TIpU KCJIAaHWM 3HAYUTEIBHO YMEHBIIHUTH
TPOMKOCTh Tiepefiadd. YMEHBIIEHHE TPOMKOCTH
MPOMCXOJIUT 3a CYET TOTO, YTO SKOPh CHJIBHO OT-
KJIOHSIETCA OT CPEAHErO MOJIOKEHHS U JAaXe YIH-
paetcsi B OIWH U3 MOJIOCHBIX HAKOHEYHHUKOB. [Ipn
3TOM OJHOBPEMEHHO C YMEHBIIEHHEM TPOMKOCTH
3aMETHO BO3PACTaloT HCKaxeHus. [loaTromy HHKO-
ria He cJenyeT TOJNb30BaTbCs YCTaHOBOUHBIM
BHUHTOM ]IS PETYJIHPOBKH TPOMKOCTH TIepeiayu.

O60mmii BHUA TpoMKOTOBOpUTENS “Pexopm’
npuBeaéH Ha ¢wur. 3.

dur. 3. O6wmn Bua
rpomkorosoputens “Pekopa’.

OJIEKTPOMArHUTHEIE TPOMKOTOBOPHUTEIN HMeE-
10T cpaBHMTENbHO Bbicokui KIIJl - mpumepHO
1,5%, HO HarOT HEBHICOKOE KAYECTBO 3BYUYAHUS.
Bocnpon3soanmass ¥MH 1070ca YacTOT JICKHUT
o0braHO B mpeaenax ot 250 o 3 5002y, a xo3¢h-
(PUIMEHT HeTMHEHHBIX HCKaxeHui nocturaer 10—
15%. IlosToMy 00JacTh TPUMEHEHHS DJIEKTPO-
MarHUTHBIX TPOMKOTOBOPHUTENICH OUYEHb OTpaHU-
YeHa — OHHU WCIIOJIB3YIOTCS TOJIBKO B PaldOTPaHC-
JIAIAOHHBIX CETSAX W MHOTJA B MPOCTEHIMX Oarta-
pEUHBIX TPUEMHHKAX.
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QJIEKTPOIUHAMUYECKHUE  T'POMKO-
I'OBOPUTEJIN. DnekTpoauHAMHIECKHE TPOMKO-
TOBOPHUTENH HWJIH, KaK I KPaTKOCTH UX 4acTo Ha-
3BIBAIOT, JMHAMUKHU, TPUMEHSIOTCS B TOJABJISIO-
meM OOJIBIITUHCTBE PAANOyCTAHOBOK. ITO OOBSIC-
HSETCSl TEM, YTO JAWHAMHUKH OTIUYAIOTCS XOpO-
IIIMM Ka4eCTBOM BOCIIPOM3BEACHHS 3BYKa, a TAKKE
MPOCTOM M HAJEKHON KOHCTPYKIIHEH.

Pabora nuHamuKa OCHOBaHA Ha B3aWMOJICHCT-
BHUU DJIEKTPUYECKOTO TOKA C MAarHUTHBIM TIOJEM.
Ecnu moMecTuTh MPOBOJHUK, 1O KOTOPOMY IIPO-
TEKaeT TOK, B IMIOCTOSHHOE MAarHWTHOE TOJie, KaK
9TO TOKa3aHo Ha ¢ur. 4,To HA TPOBOA OyIeT Aei-
CTBOBaTh ompeaenéHHas cuna. EE Benmmumna F
MPOTOPITMOHATbHA CHJIe TOKa |, MarHUTHOW WH-
aykiuu B v amuse | npoBoaHKMKa, HAXOSIIETOCS
B MarHUTHOM ToJyie. Tak Kak B paccMaTpUBaeMOM
Cllydae ¥ MarHUTHAsE MHIYKIHS, ¥ JUIHHA TTPOBOJI-
HUKa TOCTOSHHBI, TO IEHCTBYIOIIAs Ha TPOBOJ
CWJIa TPSIMO MPOMOPIUOHATIBFHA BEIUYHHE JIICK-
TpUYECKOTO TOkKa. Kpome Toro, »Ta cmia uMmeer
onpeneNnéHHOE HANpaBJIeHNE, 3aBUCSIIEEe OT Ha-
MPaBIICHUS] TOKA M HAIpPaBJICHUS MarHUTHBIX CH-
JoBbIX NuHUH. [Ipy W3MEHEHUH HANPaBICHUS TO-
Ka cuiia OyJeT IeHCTBOBATh B 0OPAaTHYIO CTOPOHY.

F=Belsl
®ur. 4. [NpoBOAHNK C TOKOM
B MarHMTHOM rorne.

Takum 006pa3om, eciu Mo MPOBOY, MTOMEIIEH-
HOMY B MarHMTHOE T0J€, MPOTEKaeT NePEMEHHBIN
TOK 3BYKOBOM 4acTOTHI, TO CUJIa, NEUCTBYIOIIAs Ha
MIPOBOI, TIOBTOPUT BCE HM3MEHEHWS BEITUYHHBI U
HaIpaBJeHUs 3TOr0 TOKA.

KoHcTpykTHBHO MpoBOJ, MOMEIIAEMBbIA B Mar-
HHUTHOE ITI0JIC, BEITIOJHSICTCS B BUJIC OJHOCIONHOM
WM MHOTOCJIOMHOW KaTymiku. EE HaszbiBaloT
00BIYHO 3BYKOBOM KaTymikoi. OHa moMeniaercs B
KOJIBIIEBOM 3a30p€, B KOTOPOM C IOMOINBIO Mar-
HUTHOW CUCTEMBI CO3JIa€TCsl palalibHOE MarHuT-
HOE MOJIE.

CyliecTBYIOT ABE CUCTEMbI AUHAMHUKOB: C MO-
CTOSIHHBIM MAarHHTOM M C DJIEKTPOMArHUTOM. Y
TUHAMUKOB TEPBOH CHUCTEMBI MAarHWTHOE TIOJIC B



3a30pe Co3/MaéTcs C MOMOIIBIO CHIIBHOTO MOCTO-
STHHOTO MAarHuTa, CAENIAaHHOTO W3 CIEeIHalbHOTO
cmiaBa. OOIINIA BUJ TaKOH CHCTEMBI C KOJNBIICBBIM
MarHuTOM TOKa3aH Ha ¢ur. 5, a e€ paspe3 Ha
¢ur. 6. KonplieBoli MarHuT M3rOTOBJISETCS OObBIY-
HO W3 aJIIOMUHHMEBO-HUKeNeBoW crtanu. Bcrpeua-
FOTCS TAK)KE MAarHUTHI IPYTroi OPMEL.

@ur. 5. O6WuN BUA 3NeKTpoanHaAMUYECKOro
rPOMKOIOBOPUTENS C KONbLIEBLIM
NMOCTOSAHHLIM MarHMTOM.

dur. 6. Paspes anekTpoanHaMmnyeckoro
rPOMKOrOBOPUTENS C MOCTOSAHHLIM MarHUTOM.

Y AMHAMUKOB BTOPOIO THIA MATHUTHOE IOJIC B
3a30pe CO3MaTCs C IMOMOIIBIO 3JIEKTPOMArHUTA.
Ero oOmoTka, umMmeroiiass OOJIBIIOE KOJIHMYECTBO
BUTKOB, HA3bIBACTCSI OOMOTKON BO30YKICHHS WA
KaTYIIKOH TIOJMarHMYMBAaHWS M TIOMEIIaeTCs Ha
LIEHTPAJIbHOM CTEp)KHE MarHuTHOM cucremsbl. Ha
MecTe MOCTOSHHOI'O MAarHuTa B STOM Clly4ae yc-
TaHABIUBAETCS CK0OAa M3 MATKOM CTald, U3 KOTO-
poO¥ clieflaHbl TaKKE OCTaJIbHbIE YACTU MarHUTHOM
cucteMbl. [lo karymike MOAMArHWUYUBAHUS MPO-
MIyCKaeTCs MOCTOSIHHBIA TOK, CO3AAIOIINI CHUIIbHOE
MarauTHoe Toie. [lomMaramauBanue Tpedyer 1o-
TTOJTHATEIILHOTO Pacxo/ia YHEPTHH.
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3ByKOBasi KaTyllIKa JWHAMUKA CKIICHBACTCS C
BepIIMHOW OymakHOro auddys3opa, KOTOPHIH
IIMPOKOM YacThl0 YKpeIUI€H B Aepkatene. OngHa-
Ko Onaromaps TMOKOCTH TO(QPUPOBAHHOW YacTh
muddyzopa Takoe KperieHue HEeIOCTATOYHO IS
TOro, YTOOBI 3BYKOBas KaTyllka IOMeNlanach
TOYHO B CEpEJMHE MAarHUTHOTO 3a30pa M He 3aje-
Bajia 3a €ro CTEHKH BO BpeMs pabOThl TWHAMUKA.
[TosTomMy, kpome muddy3opa, K KaTyIke mpukpe-
TUIAETCsl TaK HasblBaeMas LEHTPUpPYIOIIas Iaioa,
CIy)Kamasi Uil TOYHOH YCTaHOBKU Karyriku. OHa
M3TOTOBJISIETCS OOBIYHO M3 TOHKOTO TpECCIIaHa
WIA TEKCTOJIMTa WM W3 OyMmMaru, NpONUTaHHOU
CTHELUAEHBIM JIAKOM.

IMogBwxHas cucTeMa TaKOro TUHAMHKA, CO-
CTOSIIIIAsi U3 3BYKOBOHM KaTyITKH, OyMaKHOW IICH-
Tpupylomed maiosl u auddysopa, MmoxkazaHa B
cobpanHoM BHUE Ha (ur. 7.

our. 7. NMogBmxHasa cuctema
3NEKTPOANHAMNYECKOTO FPOMKOrOBOPUTESS.

Bo BpeMms paboThl THAMHKA 1O 3BYKOBOW Ka-
TYIIKE TPOTEKAEeT TOK HU3KOM 4acTOThl. Jleict-
BYIOIIasi TIPH 3TOM Ha KaTYIIKy CHJIa H3MCHSCT
CBOIO BEJIMYMHY W HaIlpaBlieHHE, B TOYHOCTH TIO-
BTOpsIE M3MEHEHHS TOKa B KaTymike. [lom medcT-
BHEM STOW CHJIBI TIOJIBMKHASI KATYIIKa AMHAMUKA
COBepIIaeT KOJeOaHus, MTOBTOPSIONINE C HEKOTO-
pPBIM TIPUOTIKEHWEM BCE M3MEHEHHs JIEHUCTBYIO-
IIe¥ CUIIBI, a CIeIOBaTEeNbHO, U TOKA HU3KOH Yac-
TOTHI B KaTyIIKE.

ONEeKTPOANHAMHUYECKHE  TPOMKOTOBOPHUTENH
MMEIOT MEHBIIUH K. TI. [T., 4eM 3JIEKTPOMArHUTHBIC
(mopsimxa 0,5 %),H0 3aTO OHM OOECTICYMBAIOT BbI-
COKOKAQUeCTBEHHOE BOCIPOM3BENCHHE 3ByKa. Y
XOpOIIUX JHHAMUKOB BOCIIPOM3BOAMMAS MOJIOCA
gactot nonyyaercst o 80 o 7 0002y, a koadpdu-
LMEHT HEJIMHEWHBIX HCKAKEHUU HE IPEBBIIIACT
HECKOJIbKHX TPOIIEHTOB.



HpI/IéMHI/IK-paI[I/IOTO‘-IKal

OnuceIBaeMBbIi 3/1eCh IPUEMHUK JIJIST MECTHOTO
nmpuéMa TpeaHa3HAYaeTC BMECTO  OOBIYHOM
TPAHCISIUOHHON panuoToukd. OH UMeeT 3Hauu-
TEJIbHOE TPEHMYIIECTBO IO CPaBHEHHUIO C IIO-
ClemHeH, Tak Kak, pacmonaras Tpems (hUKCHpO-
BaHHBIMU HAaCTPOMKaMU, MO3BOJISECT HACTPaUBaTh-
Cs Ha TPU CTAHIIMU W TaKUM O0pa3oM BBIOMPATH
mo0yI0 U3 TPEX MPOrpamMm.

CXEMA TIPUEMHUKA. TlpunuunuansHas
cxeMa nmpuéMHUKa prBe/icHa Ha ¢ur. 1.
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@ur. 1. MpuHuMnuanbHas cxema NpUEMHMKA.

IMpuémuuk cobpan mo cxeme 0-V-1 ¢ oOpart-
HOHM cBsi3plo Ha jamne 6H8C (mBoitHo# TpHmox c
pasnenéuusiMu Katomamu). CBS3b C aHTEHHOM
émMKocTHasa —yepe3 konaencatop Cy.

C moMOIIbI0 KHOTIOYHOTO TMepeKirodarens 11;
Katymku Ly, Ls v Lg moouepesHo MOaKITI0YatoTCs
K KoHIeHcaTopy C,  00pa3yroT ¢ HUM HaCTPOCH-
HBII KOHTYP. DTOT KOHTYpP BKIIOYEH B IIETIb CETKH
MEPBOTO TPHUO/A, PabOTAIONIETO B PEKUME CETOYU-
Horo pertektupoBanms. Karymkum L4, Ls m Lg
cHaOXXEHbl MAarHeTUTOBBIMH CEpPACYHUKAMHU IS
MOJICTPONKY Ha HYXXHYIO CTAHIIUIO TIPHU HaJIaXH-
BaHUU MPUEMHUKA.

Katymku obpatHoit cBsizu Ly, L, n L3 most ym-
POIIEHUS TIEPEKITIOUCHHI TPU TIEPEXOJIEe C OJHOM
CTaHIIMM HA JPYTYI0 COCTUHEHBI MOCIEIOBATEIIb-
HO.

C Harpy304HOTO COMpOTHBICHUSI Rs meTexTop-
HOW CTYNCHU HANpsDKCHUE NOJAAETCsl HA YCHIIH-
TeNb HU3KOW YacTOTHI (BTOPOM TPHOJ JaMITbI) Ye-
pe3 xoHaeHcatop Cg M TIepeMEHHOE COMpPOTHBIIE-
Hue R, sBAsIONIEECS pEryISITOPOM TPOMKOCTH.
YcuneHHbIe KONEOAHUS HU3KOW YacTOTHI MOCTY-
Mal0T Ha TPOMKOTOBOPUTEIH / p.

T .
C. BankeBuu, Ilpuémauk-pagunorouka, <«Pammo»,

1950,Ne 7
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Bricokoe HampspKeHUE U1l TUTAHUST aHOIHBIX
neneil mpuéMHHUKA MOJAETCA OT OJHOMOIYIEpH-
OJTHOI1) BBIIPSIMUTEJISI C CEJICHOBBIM CTOJIOMKOM B.
Bmecro cunoBoro Tpancgopmaropa HCIOJIb30BaH
aBTOTpaHcopMaTop, B KOTOPOM HMEETCSI HU3KO-
BOJIbTHasE 0OMOTKa JUUIsl Hakama jamnbl. [Ipucoe-
JIHMHATH K NPUEMHUKY 3a3¢MJICHUE HEIb3s1, TaK KaKk
OJIMH U3 TIOJFOCOB DJIEKTPOCETH COCJMHEH C IIac-
CH.

KOHCTPYKLIMA U JIETAJIU TMPUEMHU-
KA. TlpuéMHUK CMOHTHUpPOBaH Ha LIACCH pa3Me-
pamu 9 X 12cm u BeicoTON 3 cm. Pacmonoxkenue
neTajiell Ha IIaccH MoKa3aHo Ha ¢ur. 2.

.';/ﬁ/
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odur. 2. PacnonoxeHune getanen Ha LLaccu.

H 1\ |

ABToTpaHchopMaTop coOmMpaeTcs U3 IJIACTHH
1I-18, Tommuua Hadopa 2,5 cu. Yacts ceTeBoi
oomotku (mnst Hampsbkenus 1206) cocrout u3
1 200 ButkoB nposona I19JI 0,18; Bropas 4acTh
€€, cCoeIMHEHHAsI MOCIIeI0BAaTeNIbHO C MEPBOM, CO-
nepxut 1 000 ButkoB mposoxa I13J1 0,14. Ha-
KalbHast 00MOTKa uMeeT 65 BuTkoB mposoa [19J1
0,51.

KoHCTpyKTHBHOE BBHITIOJIHEHHE KATyIIEK MOKa-
3aH0 Ha Qur. 3. Kapkacel isi HUX CKJICHBAIOTCS
U3 TUIOTHOM Oymaru. KaTyiiku HamaTbIBaOTCS
BHABaJl ¥ UMEIOT CIIEIYOIE YMCIIa BUTKOB: Ly —
120,L, — 80,L3 — 25,L, — 400,Ls — 280,Ls — 72.
Karymku L, Ly, L, Ly u Ls HamMaTeIBatoTCS 1IpoO-
Bogom [IDIIO 0,1, a karymka Lg — mpoBogoM
13110 0,25.

®ur. 3. YCTpONCTBO KaTyLLeK.



KoHCTpyKIusl KHOMOYHOTO — MEPEKIF0YaTeNst
oOecrieynBaeT MepekIlfoueHe MpUuEMHUKA Ha TPH
(PMKCUpPOBaHHBIC HACTPOWKH. TpH BO3MOMKHBIX
MTOJIOKEHUST TIEPEKITIoYaTesl CXEMaTHUECKH HU30-
OpaxeHsl Ha ur. 4.

f / 2 3
i 1 ]
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{ a ] I
H : i
L d

1 2

dur. 4. Cxema gencTeus nepekntoyaTens.

[Mepexmouatens (pur. 5) cocTout U3 ciemyro-
IUX YacTEH. TOJKaTelned a, 6 W 6, Ha KOTOpHIE
CBEpXy HAEBAIOTCS KHOIMKHA W3 HW3OJIAIMOHHOTO
MaTepuaia, U TON3yHKa 2, KOTOPBIA OCYILECTBIIs-
€T IPUCOEeTUHEHNE K HY)KHOMY KOHTaKTy . Toi-
KaTeJH, TTOI3yHOK W KOHTaKThl PacIojiaraloTcs Ha
MaHeJbKe 0; 31IeCh K€ KPemuTcs KOJoJKa e, B Ha-
MPaBJISIONUX Ma3aX KOTOPOM JBUTAIOTCS TOJKa-
tenu. [laHenmbpka 0 KpemuTes K Maccy IpUEMHIKA
00JITaMH WK 3aKIICITKAMHU.
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®ur. 5. KOHCTpYKLMS KHOMOYHOTO NepekrovaTens.

KoHTakThI Ha MMOJI3YHKE & ¥ Ha MMaHEIbKE O BBI-
MTOJTHEHBI U3 1,551 MeTHON TPOBOJIOKH.

Bce netanu nmepexirodartens Hy>)KHO CIIenaTh U3
MMPOYHOTO HM3OJSAIMOHHOTO MaTepualia, HampuMmep
MPOMTUTAHHON JIakoM (paHephl, TEKCTOJIUTA WIIH
OpPTaHUYECKOTO CTEKIIA.

Konopaka mist mpemoxpaHuTensi COCTOUT U3 Ta-
HEJBKH, CICTAaHHON W3 M30JSIMOHHOTO MaTepHa-
Jla, ¥ YKPEIUIEHHBIX Ha HEW ABYX MPYKUHSAIIUX
KOHTaKTOB (M3 TapTOBAaHHOW MEIM, JATYHH WIH
KECTH).

Bce ocranbHbie JeTanu B NpUEMHUKE 3aBOJI-
CKHe, UX JJIEKTPUYECKHE BEITMYMHBI MMOKA3aHbl Ha
MPUHIUITHATEHON CXeMe.
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I'poMKkorOBOpUTENH MPUEMHUKA TOJDKEH 00JIa-
naThb  OONBIIMM  BXOJIHBIM  COTIPOTHUBIICHHEM.
MoOXHO TPUMEHUTH, HANPUMEP, BBICOKOOMHBIN
«Pexopa» wiu AWHAMUK, paCCYMTAHHBIA Ha pabo-
Ty C BBIXOTHOW JIaMITO#, TPEOYIOIIEeH COMPOTHUB-
nenust Harpysku 6 000—8 00@ .

[Ipu mpaBUIBLHOM BBITIOJIHEHUH MOHTaXKa Ha-
JIaXXUBaHWE MNPUEMHUKA CBOJUTCA K HACTPOMKE
€ro Ha ImpuHUMaemble craHiuuu. Hactpolika npu-
EéMHUKAa TPOU3BOJUTCS MArHETUTOBBIMHU CEpJey-
HUKaMU U MOA00POM BEITUYHMHBI 00PaTHOH CBSI3U.

HanaxeHasrid mpuéMHUK 00eCIIeYuBaeT TPOM-
KOTOBOPSIIUN NpuéM TpEX OMKaNIMX cTaHIMN
Ha HEOOJBINY) BHEIIHIOK MM HA KOMHATHYIO
anteHHy. Hanpumep, B MockBe 1 B MOCKOBCKOM
obyacT TakoW NPUEMHUK TIO3BOJISIET CIIYIIAThH
MO0y U3 TPEX MPOrpamMM IEHTPAILHOTO PaHo-
BEIIaHHS.

Cymneprerepoaus’

B cxemax npuEMHHUKOB TPSMOIrO YCHIJICHHS
MIPUMEHSAETCSI TOJIBKO OJWH THII IIPeoOpa3oBaTels
KoJeOaHUN — JETEKTOp, BBIACISIONINA W3 MOIY-
JIUPOBAHHBIX KOJICOAHWH BBICOKOW YaCTOTHI KOJIe-
0aHNA HU3KOW YacTOTHI. B COOTBETCTBHUHM C STHM B
TakuX NPUEMHHUKAX OCYIICCTBISCTCS YCHUICHUC
KOJICOaHUI BBICOKOW YaCTOTHI (YaCTOTBI TMPHHU-
MaeMOl CTaHIMK) M YCUICHHE KOJIeOaHuil HU3KOM
(3ByKOBOI1) 4aCTOTHI.

Ho BO3MOXHOCTh yCHIICHUS KOJEOAHUH BBICO-
KOW 9acTOTHI OTPaHWYEHA CPABHHUTEIHHO HEOOIb-
HIAMH TIpeesaMu (M3-3a OMacHOCTH BO3HUKHOBE-
HHUS TIAPAa3UTHBIX KOJICOAaHWH), OCOOCHHO eciu
4acToTa JISKUT B KOPOTKOBOJTHOBOHM YacTH paauo-
BEIATENFHOTO UAaa30Ha, a TeM Oolnee B obmacTu
KOPOTKHX BOJIH.

C npyroii CTOPOHBI, SIUHCTBEHHBINA IPUTOJI-
HBIA JUIS BBICOKHMX YacTOT THIT YCHJIUTENS — 3TO
pe3oHaHCHBI. Ho HE0OXOAMMOCTh TEepecTpONKU
BCEX KOHTYPOB NPHU MEPEX0JIe OT OJHOW CTaHIIHH
K IPYyroi O4€Hb YCIOXKHSAET KOHCTPYKIIHIO YCHITH-
Tenss M obOpamenue ¢ HUM. O0e 3TH TPYAHOCTH
MOTYT OBITh YCTPaHEHBI OJHUM U TEM € METO-
oM — TpeoOpa3oBaHUeM NMPUHUMAEMBIX KoieOa-
HUH 10001 4acTOTHl B KONEOAHWS OJHOM W TOU
*e (PUKCHpPOBaHHOM 4acTOTHI. JTa YacTOTa BBHIOH-
paeTcsi TOHMKEHHOH, YTOOBI MOXXHO OBUIO TOJTY-
YUTh JIOCTATOYHO OONBINOE yCHWIIEHHE, W Ha Heé
HACTPanBaETCsl PE30HAHCHBIN YCHITUTEb.

Takoit mMeTon TpuUMEHEH B CyNepPreTepoIuH-
HBIX MpuéMHUKax. Ta (QUKCHpPOBaHHAs 4YacTOTa,

1 C. Kun, Asbyka paguorexuuku (MaccoBas pa-
nuobubnnoreka), ['ocanepromsnar, 1949 (1 o npyrum
HCTOYHUKAM).



KOTOpas IOJIy4yaeTcsl B CyIepreTepoJuHe, Ha3bl-
BaeTCsl OOBIYHO MPOMEKYTOUHOM 9aCTOTOM.

Crioco0, KOTOpBIi pUMEHsIeTCs Ui peodpa-
30BaHMs KoJeOaHui JT000H mpuHIMaeMOl 4acTo-
THI B KOJIcOaHWE OHONW MPOMEKYTOUHOM 9aCTOTHI,
COCTOUT B CIIEYIOIIEM.

Ecnu B3 nBa KONEeOaHMA pa3MIUYHON 4acTo-
Thl ¥ CIIOKUTh UX, TO B Pe3yJbTaTe MOJYdaroTCs
CJIOKHBIE KOJeOaHMs, TaK Ha3blBacMble OHEHUS.
I'paduuecku 3TOT mpouecc CIoKeHus! KojaeOaHui
n3zobpaxen Ha ¢ur. 1. Kpussie 4 u b coorBetct-
BYIOT JIByM TFapMOHUYECKUM KOJICOaHUSIM pa3HON
4acTOTHI, a KpuBas B nzoOpaskaer OueHus, Momy-
YCHHBIC B PE3YJIbTaTe CIIOKEHHS 3TUX JIBYX KOJe-
Oannii A u b.

A

A AR
LN AR
T T
@ur. 1. Mpwn cnoxeHun aByx konebaHum
C pa3HbIMK YacToTaMu amnnauTyaa
pe3ynbTupytoLiero konebaHus
nepuoauyYeckn N3MeHseTcs.

B kpuBoii B 5erko 3aMeTUTh HOBBIM Neproj —
HMEHHO Tepro]i OMEHHM, KOTOPhIi Ha (urype oT-
MeueH OykBamu 7. Cpasy BHAHO, YTO TIEPHOI
9TUX OueHMid OoJblle, YeM MEPHOA KaKAOTO M3
claraeMbIX KojieOaHHid, U, ClIe0BaTeIbHO, YacTO-
Ta OMEeHMI MEHBIIIe, YeM YacToTa KaXKI0To U3 clia-
raeMbIX KoJeOaHui.

Yacrora OMeHUi paBHA pa3HOCTH YacTOT JABYX
cnaraeMbIX KoneOanuii. UeM Ooibllie pa3HOCTH
MEXAy STUMH YacTOTaMd, TeM OOIbIIe YacToTa
OueHMii; TOATOMY, BBEIOpaB JOCTATOYHO OOJBIIYIO
pPa3sHUIly MEXIy CllaraéMbIMH YacTOTaMH, MBI
MO’KEM TIOTYYUTh OMEeHHS BHICOKON YaCTOTHI.

Tax, eciu MbI BO3bMEM CllaraeMble KojeOaHus
c yacrotamu 1 000xey (Bomna 300.m) u 1 460key
(Bomua 205.:), TO OMeHus, OIYUYEHHBIE B PE3YIIh-
TaTe CIOXEHHs JTHX KoyiebaHuH, OyayT HUMETb
gactoty B 460 ey (1 460-1 000 = 460)T0 Co-
OTBETCTBYET BoJIHE 6521.

OpHako TMONMy4YeHHblE OMEHUS XOTA M UMEIOT
YK€ IIEPUOJI, COOTBETCTBYIOIIUI MPOMEXKYTOUHOU
4acToTe, HO OHM HE MPEJCTABIAIOT COOOM rapMo-
HAYECKHUX KOJICOAHWH TPOMEKYTOYHONW YaCTOTEHI.
UToOBI MOMYYUTh 3TU KOJICOaHMS, HY)KHO OUCHUS
MPOAETEKTHPOBATh. Tak ke Kak U3 MOLYJTHUpOBaH-
HBIX KoJieOaHuil MpH AeTEKTUPOBAHUH BBIIEISIOT-
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Cs1 KOJIeOaHUs ¢ YaCTOTOW MOMYIISITNH, U3 OMCHMIA
MpU JIETEKTHPOBAHUM BBIJICISIOTCS  KOJIeOaHUs
Pa3sHOCTHOM YacTOThl (paBHOM pa3sHOCTH JBYX
CJIaraeMbIX YacToT). ITOT METO/ MPeoOpa3oBaHuUs
YacTOThI HA3BIBAIOT METOJIOM CMEIICHUS MM Me-
TOJIOM T€TEPOTUHUPOBAHMS.

Kak e oCcyIecTBUTh 3TOT METO/] IIPH MpHEMe
PaaMOCTaHIINN?

ITycts kpuBas A (pur. 1) usobpaxaer koneda-
HUSl, PUXOMSIIUE B KOHTYP MPUEMHHKA OT Tepe-
natorieid ctannuu. Co3najuM B HalleM MPUEMHHI-
Ke BCTIOMOTaTeJIbHbIC KOJeOaHusl BRICOKOH 4acTo-
Tl (kpuBas b Ha ¢wur. 1) npu mOMOIIH CrIeIHab-
HOTO TeTepOJMHA U TIO0EPEM YaCTOTY TeTEPOIH-
Ha Tak, 4ToOBI Pa3HOCTh YacTOT KoyieOaHuit 4 u b
cocraBisuia, Hanpumep, 460 key. Clnoxum mosy-
YCHHBIC KOJICOAHUS U MPOITyCTUM UX Yepe3 JICTeK-
TOpHY1O Jamiy. Toraa B KOHTYpe, BKIIIOUEHHOM B
AHOJHYIO IIeTh JIAMITbl U HACTPOCHHOM Ha pa3Ho-
CTHYIO YacTOTy, MBI TIOJy4UM KOJICOAHUS 3TOH
pa3HocTHO# yacToThl 460K2y.

[Tomydennsie  KoieOaHUS  TPOMEIKYTOTHOM
YaCTOTHl MOYKHO YCHJIUTh C MTOMOIIBIO YCHIIUTEIIS
BBICOKOW 4acTOTHI, KOTOPHIN B 3TOM CITydae Ha3bl-
BaeTCs YCUIIUTENIEM MPOMEKYTOUYHON YaCTOTHI.

Jlnst ocyliecTBIeHHs Tpoliecca Mpeodpa3zoBa-
HUS YaCTOTBI MOXKET CITY>KUTh CXeMa, H300paxeH-
Has Ha ¢ur. 2. [Ipuxoaamme xonedaHus yiaBiu-
BAIOTCS MPUEMHON aHTEHHOH M Yepe3 KaTymky L
AT KOJICOAHUS TOMAJAI0T Ha CETKY JCTEKTOPHOM
nmamnbl. Ho mpenBaputensHO B KaTymike L. Ha HUX
HaKJIaJIbIBAIOTCS BCTIOMOTAaTEIbHbIC KOJeOaHHs OT
karymku rerepoauna L. Koutyp L,C, B aHogHOM
I[N JICTEKTOPHOW JIaMIThl HACTPOCH Ha Pa3HOCT-
HYI0 4acToTy. [loiydeHHbIe B pe3ynbTare JeTeK-
TUPOBAHUS KOJEOAHWs PA3HOCTHOW YaCTOTHI Ha-
MPABIISIOTCS U3 3TOTO KOHTYpa I JaJIbHEHIIero
YCHUIICHUS B YCWJIUTENb MTPOMEKYTOUHON YaCTOTHI.

Om eemepoduHa
A! L
58T

dur. 2. YnpowéHHas cxema npeobpasoBaTens
YyacToTbl cynepreTepoamHa.

N

K ycunumenio
npomexy-
moyHou

Yacmomb!
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PaccmoTrpennas ympoménnas cxema mpeoopa-
30BaTelsl YaCTOThl CYNEpreTepoauHa cedvac pen-
KO TpUMEHsIeTCs Ha MpakThKe. B coBpeMeHHBIX
CyTIepreTepoArHax BO30YXKIACHHE BCIIOMOTATENb-
HBIX KOJIeOAaHWH W JIETEKTUPOBaHUEC OUCHUMA
OOBIYHO BBITIOJTHSAET OJTHA W Ta K€ JIaMIla CICIIH-
aJILHOTO yCTpolcTBa. Takol crienraibHOM cMecH-
TEJIbHOW JIaMIION SIBNI€TCS TeNTOol — jJaMIia ¢ M-
TBIO CETKAMU.



CxeMma mipeoOpazoBaTeis YaCTOTHI C TENTOIOM
npuBeneHa Ha ¢ur. 3. enTon B 3TOM cXeMe cMe-
CUTEIS TIPEJICTABIIICT CO0O0M Kak OBl JIBE OTIEIb-
HBIC JIAMITBI, IOMEIIEHHBIE B OJMH OAaJJIOH M CBS-
3aHHBIE OOIIMM AIIEKTPOHHBIM MOTOKOM. [lepBas
W3 3TUX JIAMIT CITY’KHT JUTsI BO3OYXKICHHS KoyieOa-
HUW U 3aMEHsIeT OTAENbHBIN retepoaud. Bo BTo-
poii JaMrie CMEIIMBAIOTCA MPUXOASIINE Koieda-
HUS C KOJNEOAHWSIMH TeTepoJInHA M M3 TMOIy4YeH-
HBIX OUCHUIA BBIJCIISIOTCS KOJeOaHUsI pa3HOCTHOM
4acTOTHI. JIJI1 HATTSAIHOCTH 3TU JIBE <«OTACIbHBIC
JAMITIBD» pa3fAesieHbl Ha CXeMe ITyHKTHPOM.
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dur. 3. Cxema npeobpasoBartens
4acTOTbl C rENTOAOM.

[lepBrie nBe ceTKH, cUMTas OT KaToAa, CIIy>KaT
COOTBETCTBEHHO CETKOH M «@HOAOM» TeTepoArHa
Y BKJIFOYAIOTCSA KakK OOBIYHBIA TPHOJ B CXEMY C
obpatHoit cBsa3pr0. CeTka, Wrparomas poJb
YIPaBISIONIEH CEeTKH TeTepOANHA, MPUCOeINHEHA
K KosiebaTenpHOMY KOHTYpy TrerepomuHa L,Ch.
Bropas ceTka («aHOI» TeTEpOIUHA) ITPHCOETHHE-
Ha K Karymke oOpaTHoU cBs3u Li. biaaromaps na-
JIUYUI0 OOPAaTHOM CBSI3U B JIAMIIC BO3HHUKAIOT KO-
nebaHus, U 3JICKTPOHHBIN TOK, IPOHHUKAIOIINN Ye-
pe3 BTOPYIO CETKY, MEPEHOCUT 3TH KOJIeOaHHS B
00J1aCTh «BTOPOH JTaMIIBI».

[Mpuxonsmye CUTHANBI MTOABOASTCS K YETBEP-
TOH CETKE.

TpeTbs v msATast CETKH JIAMITBI COETMHEHBI BME-
CT€ W HAXOMATCS TOJ MOCTOSHHBIM ITOJIOKUTEb-
HBIM HampspkeHneM. OHH HrparoT poiib SKPaHOB
MEXy <«II€pBOM W BTOPOU JiamMmaMu», ¢ OJHOU
CTOPOHBI, a TAKXKE MEXK]Ty YIPABISIONICH CETKON 1
aHOJOM «BTOPOH JIaMMbl», —c Apyrod. Takum o0-
pa3zoM, «BTOpas Jamra» paboTaeT Kak dKpaHUpPO-
BaHHAs JIaMIIa.

Konebanusi smeKTpOHHOTO TOKa, CO3aHHBIC
«TIEPBOM JIaMIIO», U3MEHSIOT MapaMeTpbl «BTO-
pO# TaMIbI» U B HEW MPOUCXOAAT CMEIICHUE TIPHU-
XOJSIIINX KoJieOaHuH ¢ KoJIeOaHUsIMHA T€TEePOIMHA
1 o0pa3oBaHME KOJICOAHUN Pa3HOCTHOW YaCTOTHI.
KonTyp B 1Ienu aHO/a, HACTPOECHHBIM HA 3Ty 4Yac-
TOTY, BBIJCNSCT W3 aHOJHOTO TOKa KOJeOaHUs
pa3HOCTHO#M wYacToThl. Jlameine 3TH KoieOaHUs
MOAIOTCSA HAa BXOJ YCHIUTENS MPOMEXYTOYHOU
9acTOTHI.
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[Ipumenenue crienuaibHOU MpeoOpa3oBaTeh-
HOW JITaMIIBI HE TOJBKO YIPOIIAeT KOHCTPYKIIUIO
CYNIepreTepoIvHa TEM, 4YTO COKpAaIlaeT YHCIIO
JIaMTI, HO W YCTPaHSET s TPYTHOCTEH, KOTOpPhIC
BO3ZHUKAIOT IPH pabOTEe CXEM C OTIENbHBIM reTe-
POIIMHOM.

Msl paccMOTpenu TpeoOpa3oBaHUE HEMOITY-
JUPOBAHHBIX TPUXOIAIMNX KOJIEOaHWH; CHEIaHO
910 OBLTO MIs yrpomieHus. [lpu nmpuéme mMoxyu-
POBaHHBIX KOJeOaHUil, MOCKOJIBKY KOJIeOaHUs Te-
TEPOJMHA HWMEIOT TIOCTOSHHYIO aMIUIHTYIy, B
OMECHMAX, a TAKKE W B KOJICOAHUAX ITPOMEKYTOU-
HOW YacCTOTHI TMOJIYYalOTCS W3MEHCHUS aMILIUTY-
JIbI, KOTOPBIE COOTBETCTBYIOT H3MEHCHHSIM aM-
IUTUTYIBI IPUXOAAIINX KojieOaHuH, T. €. Koyeba-
HUSL TPOMEXYTOYHON HYacCTOTHI MPOMOIYIHPOBA-
HBI TaK XK€, KaK W MPUXOAsIme Konedanus. Yro-
OBI TIPEBPATHTH OTH MOIYJIUPOBAaHHBIC KOJCOAHMS
B 3BYKOBBIE, X HYXHO em€ pa3 MpOITyCTUTh dUe-
pe3 nerektop. [osToMy KoneOaHHUsT TPOMEKYTOU-
HOW 4YaCTOTBHI TIOCJE YCHUJICHHS TIOABOASATCS KO
BTOPOMY JIETEKTOPY, U YK€ IOCIIe BTOPOTO JEeTEK-
TOpa TONYYCHHBIC KOJICOaHHUS 3BYKOBOW YaCTOTHI
HaIpPAaBISIOTCSA B TeNe(OH WM B YCUINUTENb HU3-
KOW 4acCTOTHI.

Yeunurenb NpoMEXyTOUHOM YacTOThI COJEp-
JKUT OJHY, @ MHOTJIa ¥ JIB€ CTYIICHU PE30HAHCHOTO
yCHUIICHUSI, OOBIYHO Ha HACTPOCHHBIX TpaHChOp-
matopax. Kak mpaBuio, HacTpanBaeTcs HE OJlHa, a
00e 0OMOTKH TpaHC(hOPMAaTOPOB, YeM IOCTHIaeT-
cs1 OoJiee BBITOJTHASL B OTHOIICHUU H30HpaTEeIhHO-
cta (hopMa pe30HaHCHBIX KPHUBHIX. Takme TpaHc-
dhopmaTopsl ¢ 06eMMH HACTPOCHHBIMUA OOMOTKAMHU
MOJTYYHIIA HA3BaHUE TIOJIOCOBBIX (PHIIBTPOB.

Bce ¢umpTppl mpu mOMOIIN <dIOTYTIEPEMEH-
HBIX» KOHIEHCATOPOB WJIM MarHeTUTOBBIX Cep-
JICYHUKOB pa3 HABCETJla HACTPAMBAIOTCA Ha IPO-
MEXYTOYHYI0 YacCTOTy, YTOOBI BECh YCIIUTEIb
MPOMEXYTOYHOW YaCTOTHl JaBal JIOCTaTOYHOE
YCUIICHUE W BO3MOXHO OOIBIIYyI0 H30UpaTels-
HOCTb.

YacToTta KonebaHuil TeTepoInHa MOXKET H3Me-
HATBCS B HY)KHBIX TIpelenax, M BCAKHN pa3 OHa
MOIOUPAaETCs TaK, YTOOBI BMECTE C MPHUXOIAIIMMHU
KOJICOaHMSAMH TOTydanach OJHA U Ta XKe (PUKCH-
pOBaHHAsA MPOMEXYTOUHAS YacToTa. Takum obpa-
30M, MpPH HACTPOWKE CYIEpreTepoJIMHA YacTOTa
YCUIIMBAEMBIX KOJICOAHHN <TIOATOHSICTCS» TIOJ
MMOCTOSTHHYIO HACTPOMKY PE30HAHCHOTO YCHITUTE-
JIsl IPOMEKYTOYHOU YacTOThI. B 3TOM 3akirodaert-
Csl OJTHO U3 BAKHEHINIMX MPEUMYIIECTB CyIlepre-
TEpOJMHA, TaK KaK BMECTO HACTPOMKH MHOTHX
MEXIYJIaMIIOBBIX KOHTYPOB TIPUXOAWTCA Ha-
CTpauBaTh TOJHLKO KOHTYP T€TEPOJMHA U BXOIHON
KOHTYp NMPUEMHHUKA, T. €. HACTPOHKa OYCHB YIPO-
maeTcs.



st Toro 4toObl MONYYHTH (UKCHPOBAHHYIO
MIPOMEKYTOUHYIO YacTOTy NpH J000H BOJHE, Je-
Kalled B Iuana3oHe MPUEMHHAKA, OYCBHUIHO, HYX-
HO, YTOOBI TUANa30H IeTepOUHA ObLT CABUHYT 110
OTHOIIIEHUIO K JMAala3oHy BXOJHOTO KOHTYypa
NpUEMHHUKA HA YaCTOTY, PABHYIO MPOMEKYTOUHOU
4acToTe.

[IpomekyTodHas 9acTOTa BEIOMPAETCS OOBITHO
okojio 460xey, pexxe 110xkey, U Ha 3Ty BEIUYHHY
JMara30H TEeTePOJUHA JOJDKCH OTJIUYAThCS OT
JMara3oHa BXOAHOTO KOHTYpa MpUEMHUKA.

Pe3onaHcHOE ycuieHHE MPOMEXKYTOUHOW Hac-
TOTBI camo 1o cebe oOecreunBaeT OONBIIYIO YyB-
CTBUTEILHOCTh U M30UPATENBHOCTh CYIEPreTepo-
IUHa, a TpeoOpa3oBaHHE YaCTOTHI MPUXOISIINX
KoneOanmii emé Ooyiee TMOBBIMIACT €TO HM30Mpa-
TEIHHOCTh, IOTOMY YTO OJIM3KO JIeXKAIUE BOJIHBI
MPUHUMAEMON U MEIIAINIeN CTaHIIUK Toclie Tpe-
00pa30BaHUs YaCTOTHI «pa3aABHUTAIOTCI». [loscHuM
Ha TIpUMepe, Kak 3TO IPOUCXOJIUT.

IMycte  mpoMexyTo4yHas  4acToTa  paBHA
460xey, dacToTa NPUHMUMAEMON  CTaHIIMU
1000key, a wyacTOoTa MeEMIAIOMICH CTAHIHUH

1 010xey, T. €. npUHUMaEeMas ¥ MEIIAIOIIAs CTaH-
MU OTJIMYaroTcs 1mo actore Ha 1 %.

UroObl MOTYYNUTH B JAHHOM CIIy4ae MPOMEXKY-
TOUYHYIO yacToTy B 460Key, Hy’)KHO HACTPOUTH Te-
TepoauH Ha yactoty B 1 460xey. Torma memaro-
mas CTaHIus JacT KolieOaHWe MPOMEKyTOUHON
gactoThl B 450key, Tak kak 1 460—1 010 = 450.

Tenepb cUrHaNIBI MENIAIONICH CTaHIIMHA OTIIH-
YarTCs MO0 YacTOTe OT CUTHAIOB NPUHUMAaEMON
CTaHIMK yxe Ooibire yeM Ha 2%. brmaromaps
MPeoOpa30BaHUI0 YaCTOTHI BOJHBI MPHUHAMAEMOM
U MENIalolled CTaHIUA <«Pa3oIlIuCh», OTHOCH-
TellbHasi paccTpoiKa YBEJIMYMUIIACh, U OTCTPOMKA
OT MEIIAOMIEH CTAaHI[UK STUM 00JIErJacTCsl.

OpHako, TOBBINIAs OOIIYI0 HM30UPATETHLHOCTH
npuéMHHKa, MpeoOpa3oBaHUe YacTOThl OTKPhIBAET
BO3MOXXHOCTh TMPOHUKHOBCHHSI CHUTHAJIOB Me-
IIArOIIeH CTAHIIMU, €CITA Ta CTAHIUS pa0OoTaeT Ha
HEKOTOPOH «OIMACHOM» YacTOTeE.

Jleno B TOM, YTO OJJHA M Ta € MPOMEXKYTOU-
Has 4acToTa TOJIy4aeTcs, €CIIM 4acTOTa MPUXO/Is-
IIMX CUTHAJIOB HA HYXXHYIO BEJIHYHHY OOJbIIE
WA MEHBIIIE YaCTOThI TeTepoauHa. [1oACHUM 3TO
Ha TOM JK€ YHCIOBOM IpHMEpe, KOTOpHIH pac-
CMOTpEH BBIIIIE.

Ecnmu rerepogmH HACTpPOGH HAa  YacTOTY
1 460key, a mnpoMeKyTOYHass 4YacToTa paBHA
460«xey, To KoneOaHUsI HYKHOH MPOMEKYTOUHOH
YacTOThI MOJYYAIOTCSA KaK OT CTaHIUH, paboTaro-
et Ha yacrore 1 000xey, Tak u OT cTaHIUH, pa-
Ooraroriei Ha yactore 1 920xey. B oboux ciyua-
SIX pa3HOCTh 4acTOT cocTaBisieT 460key.

OpHako Tpu mpuéMe CTaHIMH, padoTarolei
Ha vactote 1 000xey, Ha 3Ty ke 4YacTOTy Ha-
CTpauBaeTCsi BXOJHOW KOHTYp MPUEMHHUKA, U TO-
3TOMY CHTHAJIbI MEIIAIONICH CTaHIUH, paboTaro-
meit Ha yvactore 1 920key, OyayT 3HAYMTEIHHO
cmabee mnpuaEMaeMod. Ho wu30mparensHOCTH
BXOJTHOTO KOHTYpa HEJAOCTAaTOYHO JUIS TOTO, YTO-
OBl TOJHOCTBIO MPETPaUTh MyTh CUTHATIAM Me-
MIAIOINIEH CTaHIIMU K CETKE MEePBOro JAeTeKTopa. A
MocIie MPeo0pa30BaHusl MEIIAKOIIAs CTAHIUS JacT
Ty K€ TPOMEXKYTOUYHYIO YacTOTY, YTO W TPUHH-
Maemasl, U JTJIbIIe CUTHAJBI e€ OyAyT TakKe yCH-
nuBatbesi. CII0OBOM, CyIIepreTepoiuH, 001anas Bo-
o011e 0OMNBINON M30MPATENBHOCTHIO, MO OTHOIIIC-
HUIO K ATOU TaK Ha3bIBAEMOU 3epKalbHON MOMEXe
obnagaeT HU3KOH N30HUPATETHLHOCTHIO.

UTo0B! yCTPaHUTh OMACHOCTh 3€pKaIbHOU IT0-
MEXHU, HYKHO TOBBICUTh H30HUPATEILHOCTH MpPHU-
éMHunKa emé 10 nmpeodpazoBaHus 4acTOTHl. C 3TOM
IENBI0 B CYNEepPreTepoIMHax MPUMEHSETCS 00bIY-
Has CTYNCHb IPEIBAPUTEIHLHOTO PE30HAHCHOTO
YCHJICHHUS] BBICOKOHM YacTOTHI.

Takum 00pa3oM, TUIIMYHAs CKENETHAs CXeMa
CYIIepreTepoIiHa UMEET BHJ, M300paKCHHBIN Ha
¢ur. 4. I[Ipu 3T0M, KaK yKa3bIBaJOCh BBIIIE, B CO-
BPEMEHHBIX CYIIEPreTepoiMHax OOBIYHO CMECH-
TEIh W BCIIOMOTATENIbHBIA TETEPOJIUH O0bEIUHE-
HBI B OJIHOH MPeo0pa3oBaTeILHOM CTYIICHU.

Konebarue YcuneHHoe KonebaHue YcuneHHoe KonebaHue  KonebaHue  YcurneHHoe
8bICOKOU KonebaHue POMEXYMOYHOU MPOMEXYMOYHOU HU3KoU KonebaHue
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B cyneprereponune 0e3 mpenBapUTEIHHOTO
YCUJICHHSI BBICOKOM 4YacTOThl IPU HACTPOUKE Ha
CTaHIIMIO HEOOXOIMMO HAacTpawBaTh JIBa KOHTYypa
(BxomHOW W reTepoauHHBIN). B cxeme ke ¢ mpen-
BapUTENbHBIM YCHJIICHHEM 4YHCIIO HaCTPanBaro-
IIUXCSl KOHTYPOB YBEIIMYUBAETCA JI0 TPEX, TaK Kak
npubaBisSeTCs HACTPOHKAa KOHTYpa Pe30HAHCHOTO
YCHJIUTEIS BEICOKOW 9acTOThI. UTOOBI MOYKHO OBI-
JIO OCYHIECTBIATh HACTPOUKY OJHON pYy4YKOH,
MPUMEHAIOT CABOEHHBIE U CTPOEHHBIE KOHJIEHCa-
TOPBI IEPEMEHHOIN EMKOCTH.

Bbrnarogapst ToMy 9T0 na)ke mpu HAIWYHH TIPEJ-
BAapUTEIBHOTO YCWIEHUS B CyNEpreTepoAvHe
HMMEEeTCS BCEro JIMIIb TPU KOHTYpa C NePEeMEHHON
HAaCTPOMKOM, ympomaerca 3ajada MepeKpbITUS
IIUPOKOTO Awama3oHa BoiH. CymeprerepoanH
JIETKO ClIeJaTh «BCEBOJHOBBIM», T. €. IMEPEKPHITh
HE TONBKO BECh pPaIMOBENIATEeNbHBIA TUATAa30H
CpPeIHUX BOJIH, HO M Ty 9acThb KOPOTKOBOJIHOBOTO
JMana3oHa, KOTopas OTBElCHA IJs paJuoBela-
TEJIHHBIX CTAHITHIA.

Bce ormedeHHBIE TpemMMyIecTBa CylepreTe-
poauHa mepen npuéMHHKaMu Oe3 mpeoOpa3oBa-
HUA YaCTOThHI — NPUEMHUKAMHU MPSIMOTO YCUIICHUS
— MpHUBENN K TOMY, YTO BCE COBPEMEHHBIE BBHICO-
KOKAa4eCTBEHHBIE JIAMITOBBIE MPHEMHUKH JIE€TAI0T-
Csl IO CYNEPreTepOINHHON CXEME.

OOmiee ycuieHue, KOTOpoe MOXKET AaTh XOPO-
WA CyNepreTepoIMHHBIA MPUEMHHUK, OTPOMHO.
[Ipu HampspkeHUM Ha BXOJE B HECKOJIBKO MHKPO-
BOJIBT CYIEPreTepoauH AaT Ha BBIXOAE HaMps-
KEHHE, JOCTATOYHOE JJIs1 pabOTHI TPOMKOTOBOPH-
TeJs, T. €. B HECKOJBKO BOJBT. Takum oOpazom,
MPUXOJSIINE CUTHANIBI YCHIIMBAIOTCS B Cymepre-
TEpPOJUHE B HECKOJIbKO MUJUTHOHOB pa3!

PaioKOHCTpyKTOp'

[IpoBenenue Geces MO OCHOBAM PaIMOTEXHUKH
B PaIMOKPYKKaX MPOXOJUT OoJiee YCIENHO, eClin
OHU COTIPOBOXTAKOTCS JTOXOTYMBBIMU OIBITAMU U
JIEMOHCTPALIUSIMH.

[lpr npoXOoXkIeHHH B PATUOKPYKKAX TEMBI
«KOHCTpyHpOBaHHUE JIAMITOBBIX PaTUOTIPUEMHHI-
KOB» JIY4YIIIe BCETO IMOJIb30BAThCS CIICIUATBHO H3-
TOTOBJICHHBIMH YYCOHBIMU OJIOKAMH, CMOHTHPO-
BaHHBIMH Ha OTKPBHITBHIX NaHENsAX. M3MeHeHHEeM
MOPSIJIKA PACIIONIOKCHUSI U COSAMHEHUs OJOKOB
MEXIy CO0OM MOXKHO OBICTPO COOMpPATh MHOTHE
CXeMBl M HCIBITBIBaTHh UX. HuWke omnwmckiBaercs
Ha0oOp y4eOHBIX OJIOKOB, Ha3BaHHBI aBTOPOM
«PaTMOKOHCTPYKTOP.

1B.M. Cmerannu, VueGuoie 61okn, «Paguo»,
1947, Ne 6; B.M. CmeranuH, PanuokoHCTpyKTOp
(Maccosas paguobubnunorexa), [oconepronsaat, 1949.
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Kaxnas maHenp paanoKOHCTpYKTOpa Tpea-
CTaBJIAET COOOW OTMENBbHYIO CTYIEHb JIAMIIOBOTO
paaMoONpUEMHUKA. YCUIUTEIh BBICOKOW YaCTOTHI,
JETEKTOPHYIO CTYIEHb, YCHIUTENb HU3KOH 4acTo-
TBI U BBITIPSIMUTEIT.

IIpu coenvHeHnMn ABYX WU TPEX MaHeeH mo-
JMy4alTcs Takue paguonpuéMuHuku kak 0-V-1,
1-V-0, 1-V-1. lcnonb3ys Bce dYeThIpEe IaHEIH,
MOKHO COOpaTh HECKOJIBKO JIECATKOB PAa3INYHBIX
JIAMTOBBIX cXxeM. KpoMe 3Toro kaxnuas IaHelb
MO3BOJISET UCTIBITATh HA HEH Pa3INYHbIC JIETaIIH.

BykBanpHO B HECKOJIIBKO MUHYT 0e3 mepemnaex
U TIepeIeTIOK MOXHO coOpaTh Ha OJHOM OJIoKe He-
CKOJIBKO Pa3iIHYHBIX JIETCKTOPHBIX MPHEMHUKOB
WU OJHOJIAMITOBBIN OaTapedHbI NMPUEMHUK, K
KOTOPOMY 3aT€M MOXKHO JOOaBUTh YCHIIUTENIH
HU3KOW U BBICOKOW 4acTOTHI. Takum oOpa3om, py-
KOBOJWTENbh PATUOKPY’KKa MOXET TI0CIeI0Ba-
TEJIHHO JIEMOHCTPHPOBATH BCE 3Tambl KOHCTPYH-
pOBaHHS PaAUONPUEMHHIKA OT JETEKTOPHOTO JI0
TpéxnammnoBoro Tuma 1-V-1.

[Ipu mpuMeHEeHUHN MOMOTPEBHBIX JaMI U JI0-
OaBJieHMU YeTBEpTOro Oynoka (KEHOTPOHHOTO BbI-
MOPSIMUTENS) 9TOT K€ MPUEMHHK JIETKO MEPEeBO-
TUTCSI Ha TIOJTHOE MUTaHUE OT DJIEKTPOCETH Iepe-
MEHHOTO WJIHM MTOCTOSTHHOTO TOKA.

U3 3Tux ke ONOKOB paavONIOOHUTENh MOXKET
JIETKO cOOMpaTh HE TOJNHLKO MPUEMHUKU U yCHITHU-
Tenw, HO U (poToperne, 3BYKOBOW TE€HEpaTop It
u3ydeHus tenerpadHoi a30yKu M CEpHIO APYTHX
panuocxem.

Jns Gonpineii HATTSAIHOCTA KaXKIbIH OTHCIb-
HBIH OJIOK paJHOKOHCTPYKTOpA CMOHTHPOBAH Ha
OTKPBITON TaHENH, CICIaHHOW U3 OPTaHUYECKOTO
cTekia. brnaromaps mojiHOW MPO3pavyHOCTH 3TOTO
MaTepraiga BCe COeNWHUTENbHBIE TMPOBOTHUKU U
JeTau OJIOKOB XOPOIIO BUIHBI U JIOCTYITHEI IS
HabmroneHus. OpraHudeckoe CTEKIO, KOHEYHO,
MOKHO 3aMEHHTH JIOOBIM JIPYTHUM MaTepHajioM,
HampuMep 300HUTOM, TETHHAKCOM WU Jaxe da-
HEpPOH.

Bce derbipe maHenm AENaroOTCS OJAMHAKOBBIX
pasmepos u ¢opmsl (pur. 1). [Tarens, Ha KOTOpOI
YCTaHABIIMBAIOTCSA BCE JCTAIM M PACIIONAraroTCs
MOHT2)XHBIE  TPOBOJHUKH, WMEET  pa3Mephl
130%250%6mm. K eé kpasm U3 TaKoro e mare-
puaiia TPUKPEIUIIOTCS OOPTUKH BBICOTOH B
30.mm.

Ha manensx ycraHaBnmBaioTCs Hy)KHBIE JeTa-
U W THE3A, KOTOPHIE COENWHSIOTCS KECTKHMU
MTPOBOIHUKAMHU COTJIACHO CXEME JJAHHOU ITaHeH.

IMTAHEJIb Ne 1. Dta manens (pur. 2) ciayxut
JUIsE cOOpKH Ha HEH MPOCTOr0 KEHOTPOHHOTO BHI-
npaMuTens 6e3 cuinoBoro TpaHcopmaTtopa. Cxe-
Ma MaHeJu npuBeaeHa Ha dur. 3.

Brempsvurens cobupaercs Mo 0AHOTOTYTIEPH-
OOHOM cxeMe. B kauecTBe KEHOTPOHOB MOXKHO



npuMeHsats jamnbl 6X6C, 6C5, 615C, 30L6C.
Bbe100op OAHOTO M3 MEPEUHCIIEHHBIX KEHOTPOHOB
3aBUCUT OT TOTO, KAKOW TOK JOJDKEH 1aBaTb BbI-

MpAMUTCIIb.

Qur. 1. O6wmn Bua naHenu.

IIpu xenorpone 30LI6C BhIMPAMUTEIb, BKIIIO-
4y&HHBIN B ceTb 2206, MaéT BEIPSMIICHHBIH TOK
okono 90ma TpU BBIMPSIMICHHOM HANPSKCHUU
180—-220s, uT0 BHOJHE IOCTATOYHO IS ITMTAHUS
MHOT0JIaMIIOBOTO npuémMHuKa. Ecin B kayecTBe
KEHOTpOHA HCToNb3yercs gammna 6C5, To oT BHI-
MNPSIMUTEIS MOYXKHO IOJIYYHUTh TOK Okoyo 10ma
IPH TOM K€ BBIIPSIMJICHHOM HampsbkeHun 180—
220s.

W3 ¢ur. 2 BugHo, uro Ha manenu Ne 1 ycra-
HaBJIMBAIOTCS JBE JAMITOBBIEC TIAHETBKHU TSI KEHO-
TPOHOB, COCIUHSIEMBIE MEXIYy COOOH mMapayuiels-
HO. Hanmume nByx mnaHenek MO3BOJISIET IMPHUMeE-
HSATh OJHOBPEMEHHO /[Ba KEHOTPOHA B TEX CIyda-
SIX, KOTJa YKEJNIAaTeNbHO TOIYYUTh BHIPSMICHHBIH
TOK 00JIee 3HAYUTEITHHON CHITBI.

QUIbTP BBIIPSIMHUTENS COCTOUT U3 OOBIYHOTO
Ipoccetss HU3Ko#M yacTtoTsl [p (ero MoXHO 3ame-
HUTh AKTHBHBIM COTIPOTHBICHUEM) U JBYX JJICK-
TponuTHueckux KoHjeHcatopoB C; u C, mo
10mK¢h xaxmplii (MOXKHO TIPUMEHSTH CIBOCHHBIM
KOHJICHCATOp).  BBIMPSIMICHHOE  HAMpPSHKCHHE
CHUMaeTCs C THE3N 2.

Kak BHIHO W3 CXeMbI, MUHYC BBICOKOTO Ha-
MIPSDKEHUST COENMHSACTCS C MUTAIOIMIEH BBITPSIMH-
TeNb dNEeKTpoceThio (HikHee rHe3no 4). Ilpu pa-
00Te ¢ TaKUM BBIIPSMUTENIEM €r0 MUHYC HEIb3s
HETIOCPEICTBEHHO COCIUHATH C 3eMIEH. 3eMis B
TaKMX KOHCTPYKIIUSX MOXET MPHUCOCITUHATHCS
TOJIBKO Yepe3 KOHJIEHCATOp, PACCUUTAHHBIA Ha
JBOMHOE HAIPSDKEHUE DJIEKTPOCETH.

Hutn Hakama K€HOTPOHOB COCIMHEHBI TOCHE-
nosatenbHO (pur. 3) M KOHIIBI TOH HEMH MoBe-
nensl K THE3MaM 1. Ilpm mogoOHOM coemuHEHUN
0o0enx JIaMIIOBBIX TIaHENeW BTOPYIO MAHENbKY
MOJKHO HCIIONIb30BaTh JIJIS BKIIFOUCHUS OapeTTepa.
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lManens Ne 1

dur. 2. PasvelleHue getanen
Ha naHenu Ne 1

B Tex ciyvasix, Korja BEIIPSIMUTENb PUMEHSI-
eTCSl I TUTaHHWS KaKOTO-HUOYIbh OTIEIBHOTO
ammapara Wid paguonpuéMHHKa, THE3ma 1 wuc-
MOJIL3YIOTCS JUISI BKJTFOUCHUS MOCIEA0BATENBHO B
IleNb HakKalla HUTEH KEHOTPOHOB J00aBOYHOIO
(racsiriero) compoTHBIEHMs. B kadecTBe mocien-
HEro MOXeT OBITh IpUMEHEeHa OOBIKHOBEHHAsI OC-
BETUTENIbHAS DJICKTpoJIaMIla MOIIHOCTEI0 25—
40 6m.

Ecnu Ha maHenmsx paanOKOHCTPYKTOpa coOW-
paeTcsl Kakas-Tu0o cxeMa C YHUBEPCAIbHBIM ITH-
TaHWEM, B KOTOPOW HUTH HakKajia BCEX JIaMIl CO-
€AMHEHBI TOCTIENOBaTeNbHO, TO IIETh HaKajla HH-
Tel e€ maMi HY>KHO COEMHUTh ITPOBOJHHUKAMU C
rHé3aamMu 1 BRITIPSIMUTEIS.

170

¢, m=cC
- T100 100

dur. 3. Cxema naHenu Ne 1.

Pacnonoxenne geraineil nanenad Ne 1 mOHATHO
n3 ur. 2. MOHTaX MaHENH MPOU3BOIUTCS KECT-
KUM HW30JMPOBAHHBIM IIPOBOJIOM, NPHUEM IS
OOJIBIIIEH HATJISAHOCTH KEIATEALHO AeaaTh €€ OT-
JiebHBIC LEMU NPOBOJAMHU C PA3IUYHON pacuBeT-
KoMl m3omsuuu. Tak, HarpuMmep, JJisl aHOJAHOM 1ie-
A MOXXHO TPUMEHSTH IPOBOA B KPAaCHON H30JIs-
LUWH, 7S «MUHYCa» BBICOKOTO HAIMpPSHKCHUS
MIPOBO/JT B YEPHOU U3OJIAIMUH, a Ui IIeNH HaKana —
B KEJITOH M3OJAIMUA. DTHUX PACIBETOK CJIEAYET
NPUACPKUBATHCA U MPU MOHTaXXE COOTBETCTBYIO-
IUX Lened B OCTalbHBIX IMaHENSAX PaAUOKOHCT-

pyKTOpa.



IMTAHEJIb Ne 2. Ora manens (dur. 4) mpeana-
3HaJaeTcs I COOpPKM Ha HEH yCWIWTENeH HU3-
KOW YacTOTHI KaK Ha CONPOTHBIICHUSX, TaK U TIO

TpaHCPOPMATOPHON CXeMe C OJHOW WM IABYMS
crynensMu. Cxema ImaHey IpuBeaeHa Ha ¢ur. 5.
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our. 4. PacnonoxeHue getanen lNaHenb Ne 2

Ha naHenu Ne 2.

Ha manenn Ne 2 MOHTUPYIOTCS MEXKIyJIaMIIO-
BEIi TpaHcopmaTop Tp HHU3KOH YacTOTHI, IBE
JIAMTIOBBIC TIAHENbKH, JAECATh Tap Tene(pOoHHBIX
THE3/, B CONMPOTUBIICHUS W MIECTh MOCTOSHHBIX
koHAeHcaTopoB. [lepemenHoe comporuBneHue Ry
CIIY’)KHT I PETYJUPOBKA TPOMKOCTH. BbIxon
YCHIIUTEINS PACCUYNTAaH Ha BKIIOYCHHE BBICOKOOM-
HOTO TpPOMKOToBOpHTENs. JI[MHaMUK K TakoMy
YCUIIUTEII0 MOXXHO MPHUCOCIUHATH TOJBKO 4epes3
BBIXOAHOH TpaHchopMaTop. MeKayIaMIIOBbIH
TpaHchOpPMATOp MOXKET ObITh MPUMEHEH C OTHO-
menneM BuTkoB 1 : 3u 1 : 4.

I'uésma 5 u 6 sgBisrorca BxomHbIMH. K HHM
MIPUCOEANHAIOTCS MPOBO/Aa TPaMMO(OHHOTO 3BY-
KOCHUMaTeNs Wik oT npuémuuka. ['Hé3ma 7, 8 u 9
MpeIHA3HAYCHBI IS BKIIFOUCHHSI CMEHHBIX COTIPO-
THBJICHHH TIpYU moj0ope pabodero pekmma Jiam-
MBI, THE3AA 7 CIyXaT sl BKIIOYCHHUS COTPOTHB-
JICHUS B IIETIb SKPAaHHOH CeTKH, THE3Aa 8 — is co-
MIPOTHUBJICHUS aHOIHOM HAIPY3KHU U rHE3Ma 9 — s
BKJTIOUEHUS COMPOTHUBIICHHUS CMEIICHHS JIAMITHI.

Tak kak €mkocth konzaencatopoB Cs u Cg, a
Takke TepexomaHoro koHmeHcatopa C; ocragrcs
HEM3MEHHOW NP YCTAaHOBKE B YCHJIUTEJE JIAMITBI
JO0O0r0 THIA, TO TH KOHACHCATOPHI HET HAI00-
HOCTH JIeNaTh CMCHHBIMA U TO3TOMY OHH, Kak
O0OBIYHO, TPUTAMBAIOTCS K COOTBETCTBYIOIIUM
Y4acTKaM CXEMBI.

Bropas mammoBas maHeneka JI, mpenHazHave-
Ha JUIS OKOHEUYHOW JlaMmbl. CONMPOTHBIICHUE CME-
IIeHHS 71 3TON JaMITbl BKITtoyaeTcsd B THE3ma 11
Iué3ma 12 ciyxat ais BKIFOYEHUS BHICOKOOMHO-
T'0 TPOMKOTOBOPHTEIIS.

IMutanre k ma"eau Ne 2 MOABOAUTCS dYepes
raésma 10, 14 u 13, npuuém uepes ruézma 10 u 14
MOJIBOAMTCS TOK K HHUTSAM Hakana jiamil. Hamuume
JIBYX TIap THE3M B 3TOH LIENH MO3BOJISIET BKIIOYATh
HUTH Hakaja o0eHX JaMIl IOcCJeqoBaTelnbHO (B
9TOM ciiydae THE3ma 10 3aMBIKAIOTCS HAKOPOTKO)
Wi napaienasHo (npaebie THE3Na 10 u 14 u e-
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dur. 5. Cxema naHenu Ne 2.

Boie THE3Ma 10 u 14 3aMBIKarOTCA MEXIY CO00ii).
[Troc 1 MUHYC aHOJTHOTO HATIPSKCHHUS TTOBOIST-
cs K rHé3mam 13.

B Tex cmywasix, xorga ycuimTedh coOupaercs
o TpaHc(hopMaTopHOi cxeme, B pabOTy BKITIOYA-
€TCSl UMCIOIIMICSA Ha maHenu No 2 MeXITyJaMIIo-
BBIN TpaHchopmarop. KoHIBI nepBudHON 00MOT-
KH 3TOTO TpaHcdopMaTopa MOJBEACHbI K JIBYXIIO-
JIIOCHOW BWJIKE, KOTOpasi BCTaBIsieTCs B THE3/MA 8.
Lens, coctosmias u3 nepexoaHoi émxoctu C; u
COTIPOTHUBJICHUS yTeUKu Ry, uaymas Kk KOHTaKTy 5
JIAMTIOBOH TMaHENbKH, B 3TOM CIy4ae OTCOCIUHS-
eTcs, a BMeCTO He€ 3TOMy KOHTakTy (K ympas-
JISFOIIEN CEeTKE BTOPOM JIaMIThI) TPHUCOEIUHAETCS
CBOOOJIHBIN KOHEI BTOPHUYHOW OOMOTKH MEKIY-
JIAMIIOBOT'O TpaHChOopMaTopa.

Jlst cOOpKM ycHIUTENs Ha 3TOM MaHEeIH MOX-
HO TPHUMEHATH CIeAyromue Jamnbel: 617 u
30[11M, 6X7 u 30[11M, 6K7 u 6K7, ZK2M u
2K2M, ZK2M u CO-244.

B Tex cnmydasx, xorma y OKOHEYHOM JaMIIbI
YHOpaBIsSIONIas CeTKa MOJABE/ECHA K KOHTAKTY, yC-
TaHOBJIICHHOMY Ha BepXy OailoHa, K THe3ny 5
BTOpPOH JIaMIIOBOM TIAHENbKU MPUCOEIUHACTCS
MPOBOJIHUK, OKAHYMBAIOMIUKCSA KOJIMAYKOM WIIH
KOJIBIIOM.

IMTAHEJIb Ne 3. Ora manens (dur. 6) mpemana-
3Ha4yaeTcs Ui COOpKH Ha HEW NETEKTOPHBIX CTy-
MeHeHl MHOTOJIAMIIOBBIX WIIM OJHOJAMITOBBIX IIPH-
E€MHHKOB, a TaK)KE PA3IMYHBIX PAJUOCXEM U3 00-
JIACTH 3aHMMATeNbHOI paanoTexHuku. Cxema ma-
HeJIU TpuBesieHa Ha dur. 7.

Ha nanenu Ne 3 MoHTHpYeTCsl KoneOaTenbHbIN
KOHTYp, COCTOSIIINN W3 KOHJEHCATOpa MepeMeH-
Hoit émxoctu Cy7 (mpumepno Ha 500n¢) u oxHOM
13 TpEX CMEHHBIX Map Karymiek Lyls, Lgl7 u Lglg,
CIy’)KaluXx i npuéMa JIUHHBIX, CPETHUX U KO-
poTkux BoiH. KaTymikm BCTaBISIOTCS B NEPBYIO
(BepxHIOIO Ha (PUT. 6) TAMIOBYIO MAHEIBKY.
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dur. 6. PacnonoxeHue getanemn
Ha naHenu Ne 3,

Ha nmanenu Ne 3 MOJXHO COOMpATh CXEMbI Kak ¢
o0paTHO# CBs3bI0, TaK W 0e3 He€. [y perynupos-
KU BEJIMYMHBI OOPATHON CBS3M CIY)KUT KOHJEHCA-
Top mepemennoit émkoctu Cy; (Ha 500 ng) c
TBEPABIM TUAICKTPUKOM.

Kpome yxazanHbIX neraneil Ha 3TOM maHenu
MOHTHPYIOTCSI BTOpasi JIaMITOBasi MaHesibka (HUX-
Hss1) TS ICTEKTOPHOM JIaMITbI, IPOCCENb BHICOKOM
4acTOTHI /{p, MOCTOSTHHBIE KOHAEeHCATOPHI Cig, Cyo,
Cia Ci4 Cis u Cyg, comporuBicHue R; U 11ecth
nap TesreOHHBIX THE3.

K raé3nam 15 npucoenHSAIOTCS aHTCHHA U 3a-
semiieHue. ['uésna 16, 19 u 20 ciyxart ajs BKIIO-
YeHHUsI CMEHHBIX COIPOTHUBICHUH, MOAOHWpaeMbIX
COOTBETCTBEHHO 3JICKTPUYCCKUM JIAHHBIM MOHTH-
pyeMoil cxembl WiIH ke pabodeMy pPeKHMY IMpH-
MEHsIeMO JTaMIibl: B THE3MAa 16 Bcramisercs co-
MPOTHUBJICHUE CMEICHHs JaMIibl, B THE3MA 19 —
COTIPOTUBJICHHE aHOJAHON HArpy3ku u B rHE3ma 20
— CONpPOTHUBIICHHWE BSKpaHHOW ceTku. ['Hé3ma 18
CIy’)KaT JUIsl BKITIOUeHHS TenedoHa B TeX Ciaydasx,
Korja maHenb Ne 3 HCIOoNb3yeTcsl Kak CaMOCTOsI-
TENbHBIN OHONAMIOBEIN mpuéMHUK. Ecim xe k

our. 7. Cxema naHenu Ne 3.

STOH MaHENX MOJAKIIIoYaeTCs MaHenb No 2 yChiH-
TeJs HU3KOH YacTOTHI, TOrja mpaBoe rHe3zo 18
MIPH TIOMOIIHM OTAEIHHOTO MPOBOJHUKA COEITUHS-
€TCsl C BEPXHHUM THE3JIOM 5 BXO/Ja yCHIIUTENs, B
pe3ynbTaTe 4ero kojacOaHus U3 aHOIHOM IICTIH Jie-
TEKTOPHOM CTYNEHU MOJBOMASTCS K YIpaBISIOLIEH
CETKE JIAMIIBI yCUIIUTENS HU3KOH YacTOTHI.

[Mutanne manmenu Ne 3 momBomuTCsa dYepes
raésga 17, 19 u 15 Yepes ru€szna 17 nomaéres
HampspKeHUE K HATU HaKaja JIAMIIBL, a K HIDKHEMY
rae3ny 19 npucoenuHseTcs IUIIOC BEICOKOTO HArl-
PSKEHUS; MUHYC K€ BBICOKOTO HANPSKEHUS MOJ-
KJIFOYaeTcs K HIDKHEMY 3a3eMJICHHOMY THe31y 15.

Ha manenu Ne 3 B kauecTBe AETEKTOpa MOTYT
npuMeHsThes namnbl. K7, 7, ZK2M, 2K2M u
zp.
ITAHEJIb Ne 4. Drta manens (¢ur. 8) seasercs
YHUBEpCAJIBHON 1O Hcnoib3oBaHuio. Ha Helt
MOXKHO COOMpaTh YCHIIUTEIIA BHICOKON YaCTOTHI C
TMOOBIM THTAaHUEM, OJHOJIAMIIOBBIE TPUEMHHKH,
JNCTEKTOPHBIC MNPUEMHHUKH, (oTopele, 3BYKOBOH
reHeparop u mp. Cxema maHenu IMOKa3aHa Ha
¢wur. 9.

= 4
K konnayky
5 e —5 namnbt [__
oo —_——c——— o
208 : = [fDs Cp 100
Q0 0%a 0990 ',i  Cyy O Q
=—— 2
S — 3 3 4 55 al Q
2 A A Crg ~N A o ] O ;é Cro 2, 87 4 A
5| (5 3| folfo] | &
21| |22 26| |27| |28 2l Can
2 J navens & | @
ollo 1151
- i) Ls [Ce0600H0E 24
AT 0O O~
sHesdo | Kamywex I
250 Hakan
Manens Ne 4

our. 8. PacnonoxeHue getanen
Ha yHuBepcanbHon naHenu Ne 4.

Ha manenu Ne 4 MOHTHPYIOTCS JIBE JIAMITOBBIC
MaHeJbKU, APOCCeNb BBICOKOM dacToThl Jp, Tpu
MIOCTOSTHHBIX KOHAEHCATOpa, OJWH KOHJEHCATOp
nepemenHoi émkoctu (okomo 500 ngh) u Bocemb
nap TereOHHBIX THE3.

'Hé3na maHenu MCHONB3YIOTCS B Pa3IMYHBIX
Clly4yasix MO-pasHOMY B 3aBHCHMOCTH OT OCOOEH-

our. 9. Cxema yHuBepcanbHon naHenu Ne 4.
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HOCTEeH cobupaemoit cxempl. Tak, Hampumep,
raésmga 23 npu cOOpKe METCKTOPHOIO MPHEMHHUKA
UCTIONB3YIOTCS [UIsl BKIIFOUCHHUS B CXEMY KpHUCTal-
JMYECKOTO JIETEKTOpPa, a B Cllydae COOPKH YCHIIH-
TeNsT BBICOKOW YacTOThl OHU OCTArOTCS CBOOOJ-
HeIMU. ['HE3ma 28 mpu cOOpKe IETEKTOPHOTO MpH-
EMHUKa CIIyKaT Ui BKIIIOYEHHs TeledoHa; mpH



cOOpKe e YCHIIHMTENS BBICOKOM YacTOTHI K HIK-
HEMy THE3Iy 3TOW Taphl MPHUCOENUHSIETCS MUHY-
COBBIH TIPOBOJ AHOJHOW IEeNH, a K BEPXHEMY
THE3ly MOJIKII0YaeTCsl KOHE MPOBOa, HAYIICIO K
cleayloued mnaHelau paJuoKoHCTpykTopa. Ilpu
cOOpKe YCHIIMTEII BBICOKOM 4acTOThl THE3mA 24,
26 u 27 UCTIONB3YIOTCS IS BKJIFOUCHUSI CMEHHBIX
conporusicHuid. K ruésmam 21 npucoeauHAOTCA
aHTEHHa W 3a3emiieHHe. Ilutanue K 3TOM maHenu
noaBoauTC K THE3maMm 25 (menb Hakama) U K
HIDKHUM THE3MaM 27 u 28 (aHomHOE Hampshke-
uue). Tuésma 22 UCIoNb3yIoTCs pu cOOpKe 3BY-
KOBOTO I'€HEepaTopa 1 JPYTUX KOHCTPYKIIUH.

[lepBas yammoBasl TaHeNnbKa MpeaHA3HAYCHA
JUTST BKJTFOYEHHUSI CMEHHBIX KOHTYPHBIX KaTyIleK
L1, Lo m Lg, a BTOpas — mig yCUITMTETLHOMN JTaMITBI,
B KadyeCTBE KOTOPOH MOTyT OBITh MPUMCHEHBI
nammel 6K7, 6K7, 67, ZK2M, ZK2M. Bcee nera-
JIU Ha 3TOW MaHeTN MOHTHPYIOTCH, KaK U Ha Tpe-
JBITYIUX TPEX MAHENAX, KECTKUM MPOBOJIOM C
Pa3IUYHON PaCUBETKON U3OJISIUH.

CAMOJEJIBHBIE JOETAJIM KOHCTPVYK-
TOPA. K caMozenbHBIM AeTalsiM KOHCTPYKTOpPa
OTHOCSITCS J[Ba JIPOCCEIISI BHICOKOM YacCTOTHI U Ha-
00p KOHTYpPHBIX KaTyIIeK ISl AUANa30HOB JIMH-
HBIX, CPETHUX W KOPOTKUX BOJIH.

Jlpoccenu BBICOKOW YaCTOThI HAMAaTBIBAIOTCS
Ha JICPCBSHHBIX Kapkacax auameTrpoM 35 wum u
BoicoToit 30 mm. Kapkac gommkeH MMeTh Ba Iasa
ryOnHON M mupuHON mo 8 mm. B kaxapli ma3
HamateiBaercst mo 200—250ButkoB nposoxa 10
0,08wm I1D 0,1.

J1 pagrioKOHCTPYKTOpa HEOOXOIUMO H3TOTO-
BUTHb KOHTYpHble KaTymku (¢ur. 10). Karymku
HaMaTBIBAIOTCS HAa KapTOHHBIX KapKacax IuaMeT-
pom 20 mm u BeicoToi 80 mm. K ocHoBaHMSIM
KapKacoB MPHUKPEIUISIOTCS IIOKOJH OT BOCHMH-
IITBIPHKOBBIX JIAMII.

Karymka L; cogepxur 350,L, — 90,3 — 8,L4
- 300,Ls - 60,L¢ — 80,L7 — 30,Lg — 7,5,Lg — 6
BUTKOB. Lq, L4, Ls, L7 u Lg HAMOTaHBI TIPOBOIOM
J§IC)11(0) 0,1, L2 u L6 115 0,2, L3 u Lg 115 0,8

KopoTkoBOTHOBBIE KaTyIIKW HaMaTHIBAIOTCA C
MPUHYAUTEIBHBIM IIarOM, T. €. MEXKIY COCCTHUMHU
BUTKAMH OCTaBIISIETCSl 3a30p, PaBHBIM THAMETPy
mpoBoaa. B 3ti cBOOOAHBIE TPOMEXKYTKH YKiIa-
JIBIBAIOTCS BUTKH OOMOTKH KaTYIIKH OOpaTHOM
CBS3M KOPOTKOBOJHOBOTO nuamna3ona. Katymiku
CPETHEBOJIHOBOTO AMAala3oHa COCTOST M3 CIUIOII-
HOW OFHOCIOWHOW HaMOTKH. OOMOTKa KaTyIIKd
0o0paTHOU CBSA3M HAMATHIBACTCS HA TOM XK€ KapKa-
Ce Ha PacCTOSHUM 2—3 MM OT KOHTYPHOM KaTylil-
ku. OOMOTKa Ka)KIIOH JIMHHOBOJIHOBOM KaTyIIIKU
HaMaThIBACTCsl OTICIBbHBIMH cekiusivu. [lupuna
KaXI0M cekuuu 4 MM, paccTOSIHHE MEXIY CeK-
musiMa 2 vm. JITMHHOBOJHOBASI KaTyIlka o0part-
HOW CBSI3M HAMaTBIBACTCS PAJIOM C KOHTYPHOM Ka-
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Tylmkoil. Bce KOHTypHbBIE KaTyIIKU HaMaTbIBalOT-
Csl B OJJHY CTOPOHY.

Havamo kaxmoii 0OMOTKM TPUCOCIUHSCTCS K
YETBEPTOMY HITBIPHKY LIOKOJS, & KOHEIl — K mep-
BOMY €ro MmTHIpbKY. Hadamo kaxmoit oOMOTKH
00paTHOH CBA3WM MPHCOEAUHSETCS KO BTOPOMY, a
KOHEI[ K TPeTheMy IITHIPEKY IOKOIsS. OOMOTKH
TOTOBBIX KaTYIIEK 3aJIMBAIOTCS apadHOM.

CpedHue [nuHHbie Kopomkue
80/1Hb! 80J1HbI 80J1HbI
20
o
L —
S ¢ L, Ly
i ! i
" lllmuu
AnuHHbie CpedHue Kopomkue
80/1HbI 80/1Hb! 80/1HbI
20—~
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L
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L, - P Ly
Ly Ly
| L
K Il Il

@ur. 10. Paamepsbl 1 AaHHbIE BUTKOB KaTYLLEK.

PagroKOHCTPYKTOp TO3BOINSET COOMpaTh Je-
CATKH paauocxeM. Hike maroTcst mpumepsl coop-
KH HEKOTOPBIX U3 HHX.

YCUJIUTEJIb JJId  TIPOUT'PBIBAHUA
IT'PAMMO®OHHLBIX TITACTHUHOK. MoxHo
coOpaTh HECKOJIBKO CXEM TaKuX ycuiaurene. Jlms
npuMepa TPUBOJIUM ONKCAHNE YCHIIUTENS C YHU-
BepcalilbHbIM MHTaHueM Ha jammax 6)K7 u 30[11C
(¢our. 11). BeixomHast MOITHOCTh TAKOTO YCHIIHTE-
nst 1 em, 4TO BIOJIHE JOCTATOYHO JJIS MPOHUTPHI-
BaHUsI IJTACTUHOK C XOPOIIEeH TPOMKOCTBIO JTaKe B
0O0JIBIIION KOMHATE.

Ycunuresab cobupaeTcs Ha BTOPOU MaHeu.

ITo Tabmmme (cMm. ctp. 176)Haxoaum i yKa-
3aHHBIX JIAMIT CJICAYIOIINE BEIUYUHBI COMPOTUB-
aeauii: Ry — 0,9 meom; Ry — 0,5 meom; Ry —
1 2000m:; Ri1 — 1500.m.

Yka3zaHHBIE CONMPOTUBIICHUSI BCTABISIEM B CO-
OTBETCTBYIOIME THE3MA BTOpod maHenu: R; — B
ruésna 7, Rg —B ruésma 8, Ry —B ruésma 9, Ri; —B
raé3ma 11
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®ur. 11. Cxema ycunutens HU3KOM 4acToThbl
C YHUBEpPCarbHbIM NMUTaHUEM.

3areM rHE3/NA 2 BBIIPSIMUTENS TPH MTOMOIIN
JIBYX TIPOBOJHUKOB COCJMHSEM ¢ THE3mamu 13
YCHIIUTEIIS COTIACHO 0003HAYCHHBIM ITOJTFOCAM.

Hutn Hakana maMm HEOOXOIUMO COCIMHHTH
MOCJIE/IOBATENILHO, 3TO MOXKHO CJIENaTh, 3aKOpO-
B npoBogHuKoM THE3MA 10. OgHo w3 rHE3NM 14
(;r000€) coemmHACTCS TPOBOAHUKOM C HIDKHUM
rae3noM 1 Bempsimutens. Bropoe rae3no 14 co-
eIUHSETCS dYepe3 DJCKTPUUYECKYIO JaMIlouky JI
MoIIHOCTEIO B 40—606m ¢ HMKHUM THE3IOM 6, K
KOTOPOMY MPHUCOCIMHEH MHHYCOBBIA KOHEIl BbI-
MPSMIICHHOTO HaIpPSHKEHHUS.

3BYKOCHUMATEIh IPUCOCIUHICTCS K THE3IaM 6
yeunurens (raésma 5 ocrarorcs cBobogHbME). C
MOMOIIIBIO COMPOTHBJICHUsI R\ MOXHO peryiupo-
BaTh TPOMKOCTH BOCIIPOU3BE/ICHUS IIACTHHOK.

JluHAMHYECKUIT TPOMKOTOBOPHUTENh BKIIOYA-
etcst B rué3na 12. Jlydie Bcero OpaTh JUHAMUK C
MOCTOSIHHBIM MarHWUTOM M BKIIOYaTh €ro 4epes
BBIXOJIHOU TpaHCc(OpMaTOp, MOIXOIAIIUNA K JaM-
e 30[11M.

B BbITIpsiMHUTENIE MOXKHO HCIIONB30BATh KEHO-
TpoH 30L6C nnu aBe mammsr 6C5.

3BYKOBOIl TEHEPATOP JIJISI M3YYE-
HUS TEJIETPAO®HOM A3BYKH. Jlns cGopku
3BYKOBOTO TEHEepaTopa IO CcXeMe, MpPUBEIACHHON
Ha ¢ur. 12,6epercs nanens Ne 2. Jlamna CO-258
BCTAaBIISICTCS BO BTOPYIO JIAMIIOBYIO TIaHENBKY
61oKa.
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®ur. 12. Cxema 3BYKOBOro reHepaTopa.

Kax BugHO M3 cXeMBI, AJI1 COOPKH TeHepaTopa
HE MOTpeOyeTcsl MPUMEHSTh CMEHHBIC COMPOTHB-
nenus. Hy:KHO TONBKO BHIKY MEXKIYJIaMIIOBOTO

TpaHcopmaropa Tp BKIOYUTH B THE3mA 12, a
CBOOOJHBIN KOHEN BTOPHUYHONH OOMOTKH JTOTO
TpaHcopMaropa TMPUCOSAUHUTh K KOHTaKTy 5
MaHEJBKU BTOPOW JIAMITbI, OTCOSUHUB TOIBE/ICH-
HEIE K HEH IpoBOAHUKH OoT Ry 1 C7.

[Iuranne k ma”enn MOmaéTCs CICTYIONHMM 00-
pazom.

Hamnpspxkenue Hakanma NmOABOAUTCS K THE3NAM
14 u 10. Otu aBe maphl THE3N COCAUHSIOTCS IMa-
payuienbHo, T. €. aeBble THE3MA 14 u 10 coemuns-
10TC MEXAy co0oif, a mpaBeie THE3MA 14 u 10 —
MEXKIy co00#t U ¢ «3eMnéit» (Hampumep, ¢ HIK-
HUM THe3oM 11). MuHyc OaTapen Hakaia Ipu-
COCIUHSCTCS K <3eMJIe», a IUTI0C OaTapen Hakala
— K JieBbIM THE3aM 141 10,

[TepBas nammoBas maHenbka ocTaéTcsi cBOOO-
HoM. [Imroc BBICOKOTO HANPSKEHUS TOAKITIOYACT-
Cs K HIDKHEMY THe31y 7.

Mexay HUKHAM THE3JIOM 7 ¥ JIEBBIM THE37I0M
8 Bkitouaercs ko4 K, a B THE3Ma 8 — TpOMKO-
TOBOPUTENH WK TeneoHHbIe TPyOKH 7.

I'enepatop roros. Eciu mocie BKIIOYEHUS] OH
cpazy He Oyaer paboTaTh, CICAYET MEePEKIFOUYUTh
BUJIKY B THE3AaX 12, moMeHsB e€ ITHIPEKU Mec-
TaMH.

[IPUMEP CBOPKU MHOI'OJIAMITIOBOI
CXEMBI. Mcnons3ys Bce YeThIpe MaHENH Paguo-
KOHCTPYKTOpa, MOKHO COOpaTh MHOTO Pa3JIMIHBIX
JAMITOBBIX PATUOCXEM, BKIIOYAs YETHIPEXIIAMITO-
BBIC W IATWJIAMIIOBBIC MpUEMHUKH. Hike naéres
OMKCaHUE TIOCIEIOBATEILHOCTH COOPKH OJHOMN
CXEeMbI — BCEBOJIHOBOI0 npuémHuka 1-V-2 ¢ yHH-
BepcalbHBIM NHTaHKEeM. Cxema 3TOro MpuéMHHKA
npuBeaeHa Ha ¢ur. 13.

st e€ cOOpKM HCTIONIB3YIOTCS BCE YETHIpE Ta-
Henu. Ha manemmn Ne 1 cobupaeTcst BRIIPSIMHUTEIE,
Ha maHenu Ne 2 — yCHIUTenh HU3KOW 4acTOTHI Ha
COTIPOTUBJICHUSAX, Ha MaHenu Ne 3 — peTeKTopHas
CTYTICHb C OOpaTHOHN CBS3bIO W Ha TaHenn Ned —
YCHJIMTENb BBICOKOM yacToThl. Ha cxeme ¢ur. 13
BC€ ATH CTYIECHU OTJIEJICHBI IPYT OT ApYyra IMyHK-
TUPHBIMHU JTUHHSMHU.

COopKa OTHENBHBIX CTYIICHEH BEHITIONHSACTCS B
cienyromeM nopsiake. CHadana BRIOMPAIOTCS JUIS
NnpuéMHUKA JlaMIbl. B TaHHOW cxeMe MpeaycMoT-
pensl gamnel 6K7, 6K7, €7, 3AI1IM, 30U6C u
oaperrep 0,3517-35wunm snexTpudeckas inamma JI
606m.

HaunéMm cOopKy ¢ TIepBO# CTYIICHHN — YCHIIUTE-
JIsl BBICOKO# 9acToThl — Ha manenu Ne 4 (M. cxe-
My).

ITo tabmume (cMm. crp. 176) mias mammer 6K7
TpeOyeTcs conpoTHBIeHHEe cMmemeHus Ry, B 400
OM, COTIPOTHUBIICHUE B IIEMU 3KPAHHOU ceTKU Ryg =
40 000 om u aHomHOe compoTuBieHne R27 =
5 000 om. Yka3zaHHbIC CONPOTHUBJICHHS BKJIFOYA-
I0TCS COOTBETCTBCHHO B THE3ma 24, 26 u 27.



I'uésma 22 u 23 ocrarorcs cBoboaHbIME. K THE3mY
21 A noABOOUTCS MPOBOA OT AHTEHHBI. 3aTeM B
MEPBYIO JIAMITOBYIO TAHENIBKY BCTABIIACTCS KOH-
TypHas KaTyIIKa.

Ha »sTom 3akamumBaercs cOoOpka JaHHOU CTy-
reHn npuémauka. Octaéres Teneph JIUIIL COCIU-
HUTh €€ CO CIEAYIONEH CTYIEHBIO COOMpaeMoi
cxembl. st atoro ruésma 28 manenu Ne 4 HeoO-
XOJUMO COETMHUTH ABYMS MPOBOIHUKAMH C THE3-
namu 15 (HmkHEe THe30 ¢ HIDKHHM, a BEpXHEe C
BepxHUM THe37oM) manemn Ne 3. Kpome toro,
maHenu Ne 4 Hy)XHO TonBecTH muTanue. Ilmroc

AQHOJHOTO HAINpPSDKEHUSI TIOABOJAMTCS K HIDKHEMY
rHe3y 27, a MUHYC aHOJHOTO HANpsDKEHUS — K
HWKHeMy THe3ay 28. Oano u3 rué3z 25 nenu Ha-
Kaya Jamisl (JIro00e) JODKHO OBITh COSANHEHO C
MHHYCOM aHOAHOM nenu. IToaTomy ero coenuss-
10T OTJICNIFHBIM TPOBOJHUKOM C HMYKHUM THE37I0M
21 Bropoe rHe310 25 HEOOX0IUMO COSAMHUTH C
rae3moM 17 (o0BIM) ciienyromneli CTyIeHH, T. €.
nadeny Ne 3, MOTOMY YTO HUTH HaKayla BCEX JIAMIT
COTJIACHO CXEME JIOJDKHBI OBITh COCTHHEHBI TO-

CJIICOOBATCIIBHO.
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dur. 13. Cxema BCEBOMHOBOrO NpuémHuka 1-V-2 lMarens Ne 1

C yHMBepcanbHbIM NUTaHUEM.

JManee nepexoanM K cOopke Ha maHenu Ne 3
BTOpOH (IETEKTOPHOM) CTYNCHN PUEMHHUKA.

[Ipn namme 6XK7, mpumeHsieMoil B maHHOU
cxeme, B THE3Ma 16 BKIIOUaeTCs CONPOTHBIICHUE
cMmenenns Ry = 2000M, a B raésga 20 — mmocro-
stHHOE corpoTuBieHne Ry = 0,9meom, ciryxamee
JUTST TIOHWKCHHSI HANpsDKCHHS, MOJaBacMOro Ha
SKPaHHYIO CETKY JIaMIIbl. AHOJIHAS HArpy3Ka Jam-
el — conportusieHue Rig = 0,5me0m — Brimtouaet-
csa B THE3MA 19.

IMutanne k ma"enu Ne 3 mogBomuTCst depes
raésmga 17, 19 u 15 cnepyromum obpasom. Ilmtoc
AQHOJTHOTO HAIPSDKCHUS TPUCOSAMHSICTCS K HIDK-
Hemy rHe3ay 19, a MUHYC aHOJHOTO HANPSKCHUS
MOTAaeT Ha CXeMY Yepe3 MPOBOJI, COCAMHSIONINN
HIKHUE THE3HA 15 m 5 u seisromumiicss oOmmM
MPOBOJIOM <3eMiii». TOK Hakama K HUTH JIAMIIBI
nanenu Ne 3 momaércs yepes ruésaa 17. OgHo u3
ATHUX THE3]] COSMHEHO YXKE C THE3/I0M 25 mpebl-
nymeit maHenu Ne 4, Mo3TOMy OCTaromieecst CBO-
00HBEIM BTOpOE THE310 17 HEoOXoAMMO OTHEIh-
HBIM TIPOBOJIHUKOM COCJMHUTH C OJHUM M3 THE3]
14 nanenm Ne 2.
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3aTeM BCTABISAIOT B COOTBETCTBYIOIIME JIAMIIO-
BbIC TAHETBKM KOHTYPHYIO KAaTYIIKy U JIaMIly, U
cOOpKa BTOPOH CTYNCHH HA 3TOM 3aKaHUYMBACTCS.

IManenp Ne 3 coemuHsieTcss ¢ IOCCIYROIICH
naHenpo Ne 2 ByMsl IPOBOIHUKAMH, OJUH U3 KO-
TOPBIX BKIIIOYAeTCS B MpaBoe THe3no 18 manenmu
Ne 3 u B BepxHee rHe3710 5 manenu Ne 2, a BTopoit
— B HIDKHHUE THE3ma 5u 15.

JByXJaMIOBBIM YCHUIUTENIb HHU3KOH YacTOTHI
Ha COMPOTHUBIICHUSIX COOMpPAETCSA C MOMOIIBIO Ta-
menn Ne 2. Jlamrel yeunurens: 617 (ucmonb3yer-
cs1 Tonmpko Tprox) u 30TIM. HopmasbHsiii pabo-
YU PEXKUM DTHX JAMIT YCTAHABJIMBACTCS ITyTEM
BKJIIOUeHUST B THE3ma 9 compoTuBieHUs Ry
10 000 om, B rHé3ma 8 — compoTuBieHus Ry =
0,15meom (o Tabmuie moaOOpa CMEHHBIX CO-
npoTtuBicHui). ['HE3Ma 7 OoCcTArOTCS CBOOOIHBIMH.
B raésnma 11 BrimrogaeTcsl CONpOTHUBICHUE CMETIIe-
aust Ry = 1500m.

ONEKTPOMArHUTHBIA TPOMKOTOBOPHUTEIb HIIH
TepBUYIHAsT 0OMOTKA BEIXOAHOTO TpaHchopmaTopa
IMHAMHUKA BKJIIOYAaeTCs B rHé3ma 12,



Ilutanue x 3TOM TMaHeNW MOABOAUTCS uepe3
raésna 14 u 13. Hutu Hakana o0eux JaMIl Coeu-
HSIIOTCSL TTOCJICOBATEIIEHO 3aMBIKAHHEM HAKOPOT-
ko raés3n 10. OcraBieecs cBoOOAHBIM rHE3n0 14
(Bropoe tHe3m0 14 coemuneno ¢ rae3mom 17) co-
eANHAETCS C HWKHMM THe3moMm 1 mamemn Ne 1.
[T:1roc ¥ MUHYC BBICOKOTO HANPSKCHHS TTOABOIST-
sl K COOTBETCTBYIONIMM THE3MaM 13.

Brmpsmurens codpan Ha manemu Ne 1. OH pa-
6otaer ¢ keHotponom 30L6C, koTopslii obecre-
YUBaeT HEOOXOJUMBIC TOKM W HAINPSHIKCHUS IS
MATaHUS aHONOB BCEX YETHIPEX CTYIICHEH CO00-
panHOrO mMpuéMHMKa. Tak Kak HUTH HaKalla BCEX
JIaMI JTaHHOTO MPUEMHHUKA COCIUHEHBI MOCIEI0-
BaTEeIbHO W BKIIIOYAIOTCS B CETh MIEPEMEHHOTO TO-
Ka, TO W3IIMIIHEEe HANpsSHKEHHE DJIEKTPOCETH
JIOJDKHO TOTJIOIIATECS 0apeTTepoM (WITH JJIeKTpHU-
YeCKOH JTaMITOM), BKIIOUEHHBIM IOCIEN0BATEIRHO
B 00IIyIO Iemb Hakaja jJamn npuémuuka. J{ns Oa-
peTTepa UCIONb3yeTCsl BTOpas JIAMITOBas TaHEIb-
Ka BeIIpsMuTens. [[Foc 1 MUHYC BBICOKOTO Ha-
NPSDKEHUST CHUMAIOTCSI C THE3 2 BBINPSMHTEIIS.
Certs BKIIIOUaeTcs B ruésna 3 u 4.

Takum 00Opa3oM, Bech MPOIECC COOPKU TSATH-
JTAMTIOBOTO TPUEMHHIKA CBOAMWTCA JIMIIL K BKIIO-
YEeHWI0 B COOTBETCTBYIOIIHE THE3MA OTIEIHHBIX
naHeyned HeoOXOJMMBIX CONPOTHBICHUN M K CO-
SAMHCHUIO ITHUX IaHEeNIeH MEexXIy co0oi MpoBOJI-
HUKaMHU.

CoOpanHbIii TPUEMHUK TTOYTH HE TpeOyeT Ha-
JMaXuBaHWA. Bcs ero perymupoBKa CBOIUTCS
JUIIb K MPaBHIBHOMY TOA00PY BEIWYHH ITOCTO-
STHHBIX COTPOTHBIIEHUH, 00eCIeuynBaIONINX HOp-
MaJIbHBIA pabounii pesxum Uit namm. Hactpoiika
MPUEMHUKA TIPOU3BOTUTCS IBYMSI PYYKaMH COOT-
BETCTBYIOIIUX KOHJIEHCATOPOB IEPEMEHHON EM-
KocTH. Hannuaue oTaeNnbHbIX ABYX pydYeK ITO3BOJIS-
eT OoJiee TOYHO HACTPAWBATh MPUEMHHUK HA JANTb-
HUE CTaHIUH.

TABJIMIIA TIOABOPA CMEHHLIX CO-
[IPOTUBJIEHUI. B nasensx paguoKoHCTPYKTO-
pa MOXHO MPUMEHSTH pa3Hble THUIHI Jamn. Tod-
HEII mogbop pabodero pexuma, T. €. MOATOHKA
BEITMYMHBI aHOJHOTO U SKPAHHOTO HANPSHKEHUH, a
TaK)Ke HANPsHKEHHUS] CMEUICHHS IS JIaMIIbl Kax-
JIOTO THWIIA, OCYIIECTBISIETCS TPUMEHEHUEM COOT-
BETCTBYIOIIUX CMEHHBIX TOCTOSIHHBIX COIPOTHB-
neHui. Jmg BKJIIOYEHUS TaKUX COMPOTHUBICHUH,
KaK y’X€ YKa3bIBAJIOCh, B KaXKIOW MaHENIH paano-
KOHCTPYKTOpa HMEIOTCS CIICIUAIbHEIC THE3/A.
JlaHHBIC CONPOTHBICHUIA TPUBEICHBI B CIICIYIO-
e Tabauie.

IMudpossie HMHAEKCH (IOPSIKOBBIE HOMEpPA)
COTPOTUBJICHUN  COOTBETCTBYIOT — TOPSAKOBBIM
HOMEpaM TeJie(OHHBIX THE3N, B KOTOPHIC JTOJKHBI
BKJTIOUATHCS 3TH COMPOTHUBICHUS.
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Ma ConpoTuBneHNs, KoM
flana Henb | Re:R19,Ro7 | R7,Roo, Rog FF:%YRF&
2K2M 2 50 40 -
2K2M 3 40 40 -
2K2M 4 5 40 -
26K2M 2 50 40 -
2K2M 3 40 40 -
2K2M 4 5 40 -
6K7 2 50 40 0,4
6K7 3 50 40 0
6K7 4 5 40 0,4
6XK7 2 500 900 1,2
6XK7 3 500 900 1.2
6)X7 4 100 500 1,2
6r7 2 150 - 10
6r7 3 50 - 0
30MMm 2 - 0 0,15

Cymneprerepoans PJI-1°

[Mpuémuuk PJI-1 sBisieTcst 9eThIpEXIaMIIOBBIM
CyNepreTepoInHOM, PACCUUTAHHBIM Ha MPUEM pa-
JMOBENIATEIFHBIX CTAHIIMHN B AWANa30He IITMHHBIX
(2000-750m), cpeannx (550—200M) 1 KOPOTKHX
(50—16m) BoH.

[Tpuémuuk npoct B 00parieHnu 1 AaéT yCTOu-
YUBBIA NMPUEM JANBHUX CTAHIIMN HAa HOPMaJbHYIO
HapYXHYIO aHTCHHY U MOIIHBIX JaTbHUX CTaHIIHHA
Ha KOMHATHYIO aHTeHHy. [lutaHume mnpuéMHUKa
MPOU3BOAMUTCS OT CETH IEPEeMEHHOro Toka 127
wm 220g.

Usrorosnenune npuémunka PJI-1 goctymHo pa-
IHOMIOOUTENIO CpeHel KBAITU (UKL,

CXEMA. IlpuHniunuansHas cxemMa MpuéMHUKa
PJI-1 noka3ana Ha ¢wur. 1.

[lepBas namma 6A8 pabotaer mpeoOpas3oBaTe-
sieM 4acTtoTel. Bropas nammna 6K7 mnmu 6K9C ycu-
JMUBAeT KoJeOaHUS TMPOMEXKYTOYHOW HYaCTOTEHI.
Tpetpst namna 617 paboTaeT JETEKTOPOM U yCH-
JUTENEM HU3KOM 4YacToTel, YerBepras Jjamima
6D6C sBisgeTCS BHIXOLHOM.

CBsI3p HacTpauBaIOMIUXCA BXOIHBIX KOHTYpPOB
C aHTCHHOW MHAYKTUBHasA. KopoTKoBOIHOBEIE Ka-
TYIIKH BKIIIOYEHBI MKy MepeKiroyareieM 1 co-
OTBETCTBYIOIIMMH 3JIEKTPOAaMHU Jamnbl. Benen-
CTBHE OJTOr0 IMEpeKIouaTeNb IUarna3oHOB NpPH
nmpuéMe KOPOTKHUX BOJH OKAa3bIBAETCS MPHCOEHH-
HEHHBIM K 3a3€MJICHHOMY KOHIIy KaTyIIKd W HE
BHOCUT B KOHTYp JOIOJNHHUTENbHOW EMKocTH. B
pe3ynbTaTe 3TOTO COOCTBEHHas HayallbHas &EM-
KOCTh KOPOTKOBOJIHOBOTO KOHTypa IOTy4aeTcs
HEeOOJIBIION U JaXke MU arperate KOHACHCATOPOB
C OTHOCHTEJIFHO OOJIBIION HadalbHOW EMKOCTBIO
Jerko ynaérest MepekphITh nuama3oH ot 16 no
50m. Ha nuama3oHax CpeqHMX W JUTUHHBIX BOIH

1]5.H. XutpoB, BceBonHOBBIM cymnep, <«Pamuo».
1947 Ne 1.



KOPOTKOBOJTHOBBIE KATYIIKH OCTAIOTCA BKIIFOUYEH-
HBIMH B KOHTYD.

JleBwrii o cxeme quoj tamMmibl 617 cory Ut s
JECTCKTUPOBAHUS, a MPAaBBId — UCIOIB3YETCS IS
aBTOMATHYECKO# peryaupoBku ycmieHus (APY) ¢
«3amepKKou». 3amepkuBalolee  HalpsLDKEHUE
(3 6) momywaetcst 3a CUET MAACHUS HAMPSHKCHUS
Ha compoTuBlieHUAX Ris m Ry, BKIIOUYEHHBIX B
lenb MHHyCa aHOJHOTo mnurtaHus. Ilpu Takoi
cxeme APY pabotaer Tonpko Hpu mpuéme CTaH-
IUH, HATPSDKEHUE OT KOTOPBIX HA JMOJE TPEBHI-
CUT BEJIMYMHY HaIpsDKEHHUS 3afepkku. Haganb-
HOE CMEIlIeHHE, a Takxke HamnpsbkeHue APY nona-
1oTcs Ha 1amibl 6A8 u 6K7 uepes punbtp Ry Cy7.

Tpuonnas yacte gammbl 67 choykuT s
MPEeBapUTENHHOTO YCHIIEHHUS HW3KOW YacCTOTHI.
Cwmemenne (-1,56) Ha €€ ceTky momaérest ¢ co-
npotuBiieHns Rys gepes conmporuBieHus R 1 Ryo.

Jns ynydineHus 4acTOTHOM XapaKTEPUCTHUKHU
YCUIIUTEIS HU3KOW YaCTOTHI B IPUEMHUKE TIpUME-
HSICTCS OTPHUIIATENIbHAS 00paTHas CBs3b, MOJaBac-
Masi CO BTOPUYHOH OOMOTKH BBIXOJHOTO TpaHC-
¢dopmaropa Tps B 11eTib CETKHU JiaMIIbl 6] 7.

B wmens oTpunaTensHOM 0OpaTHOM CBSI3U
BKJTIOYCHBI KOHACHCATOPBI C22Co M COMPOTHUBIIE-
aust RR;;. EmMkoctHOE COTIPOTHUBJICHUE KOHJCHCA-
Topa Cys Ha HM3KHUX YacTOTaX BO3pacTaer, OTpH-
1aTelbHas 00paTHAsl CBsI3b YMEHBIACTCS, U YCH-
JIeHWe Ha STHX YacToTax Bo3pacraeT. C yBenmue-
HUEM YaCTOThl EMKOCTHOE COIMPOTHBIICHUE KOH-

neHcaropa Cy, MagaeT, a CONPOTUBIIEHUE YJacTKa
C,2R; yMeHbIIaeTcs, 4TO BbI3BIBAET OCIIa0JICHUE
OTPHUIIATEIHLHONW OOpAaTHOW CBSI3U ISl THX YacCTOT
Y, CJIENOBATEIbHO, YCHIICHUEC TaKXKE yBEIUYHBA-
ercda. B pesynbrare nomydaercs MOabEM yCuile-
HUSl Ha HU3KUX W BBICOKHX YacTOTax IO CpaBHe-
HUIO C YCHJICHHEM Ha CPETHHX YacTOTaX M 3BydYa-
HUE TPUEMHHUKA TTPHOOPETACT MPUATHBIN TEMOP.

Hpyras 0COOCHHOCTh TPUMEHEHHOM CXEMBI
OTPHUIIATEIHLHONW OOpaTHOW CBS3M 3aKIOYacTCs B
TOM, YTO CO3AAaBacMbIi €10 MOABEM YCHICHHS Ha
HU3KHX M BBICOKHX YacTOTaX MpPH yMEHBIICHHU
TPOMKOCTHU TEpeayu BO3PACTAET, YTO KOMIICHCHU-
pyeT OCOOCHHOCTh HAIIETO CIyXa XYy»Ke BOCIPH-
HUMaTh KOJeOaHUS HHU3KUX U BBICOKHUX YacTOT
MIPH YMEHBIIIEHUH TPOMKOCTH.

Pabora perynsTopa TOHa TakKe OCHOBaHA Ha
HCIIOJIB30BAHUU OTPUIIATEIIHFHOW OOpaTHOHM CBSI3H,
KoTopasi momaércs ¢ aHoma Jiamisl 6M6C B eé
LIenb CeTKU 4epe3 KoHaeHcatop Cpg HEOONBIIOH
€MKOCTH ¥ IOTOMY JICHCTBYET TOJBKO Ha BRICOKHX
gacToTax. BenmndaumHa 3TOM OOpaTHOM CBSI3U 3aBU-
CUT OT MOJIOKCHHS JBIKKA MOTCHIUOMETpa Ry
Korma aBmxok HaxomwTcs B KpailHEM BepXHEM
Mmoyio’keHu, KoHaeHcatop (o9 OKa3bIBaeTcA
BKJIFOUEHHBIM HEMOCPEICTBEHHO MEXKIY CETKOU U
aHojoM Jiamrel 66C M ycuiieHHe Ha BBICOKHX
4acTOTaX 3HAYMTEIBHO YMEHBIIIACTCS.

BrinpsiMmuTens NpuéMHUKA JBYXIOJIYIEPUOI-
HBIH ¢ KeHoTpoHOM SLI4C.
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®ur. 1. MpuHumMnuanbHas cxema npuémHmka PJl-1.

JETAJIN. Ins mocTpoilku npuéMHHUKa HEoO-
XOAMMO IIPUOOPECTH CIENYIOIINE TOTOBBIE JI€Ta-
au: 1) 610K KOHIEHCATOPOB MEPEMEHHON EMKOCTH
1o 500n¢, 2) TpanchopMaTopsl MPOMEKYTOUHOI
gacToThl Ha 460 xey, 3) mepekioyaTensb quanas3o-
HOB C JIByMs JBYXCEKIMOHHBIMH IUIaTaMH Ha TpU
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MOJIOXKEHHST Kaxasi, 4) CUoBoil Tpancdopmatop,
5) mamrmoBsle maHensKH, 6) ABa TIEPEMEHHBIX COII-
porusnenuss mo 0,5meom (0AHO IKenaTenbHO C
BBIKJTIOUATENEM), 7) IHHAMUK C TIOJMAarHUYMBaHHU-
em (manpumep, tTuna 2['11-3) u 8) Habop KoHaEH-
CaToOpOB M CONPOTHUBIICHUI, yKa3aHHBIX HA CXEME.



JlJ19 KOHTYPOB MOYKHO HCIIONB30BaTh KaTYIIKH
OT MPUEMHUKOB «CamoT», «PoguHa» 1 T. II.

[Ipu oTcyTCTBUM MOAXOIAIINX KOHTYPHBIX Ka-
TYIIEK UX MOXHO CJIEJIaTh, PyKOBOACTBYSCH (DUT.
2 ¥ IpUBOAMMOM HUXKE TaOJIUIICH.

@ur. 2. KaTtywkm npuémnHuka PJ1-1.

Bce karyiiku nmpuéMHHMKAa HaMaTbIBalOTCS Ha
OyMakHBIX THiIB3ax quamerpom 20 MM (0T 0XOT-
HUYBETO PYXbs). KOPOTKOBOJIHOBBIC KATYIIKH
OJTHOCJIOHBIC, a KATYIIKH CpPEJHEBOIHOBBIC U
JUTMHHOBOJTHOBBIC HAMOTAHBI HABAJIOM MEXIY
MICYKAMH.

Karymkn Ly, Le, Lo, m Li; UMEIOT moOTONIHH-
TEJIbHBIC CEKIMH IS TOJCTPOUKU. DTH CEKIIUH
HAMaTBhIBAIOTCS HA CKIICCHHBIX M3 TMpECCIINaHa
Kojblax auamerpom 20 mm W HPUHON 8 M.
OOMOTKa Ha KOJBIE KaTYIIKH Lg yKIIaapIBacTCs B
JIBA CJIOS, & Y BCEX OCTAJBHBIX B OJIUH CIIOM.

B HmxHeE# yacTu Kapkaca KaXJa0W KaTylIKu 13
MOHT)KHOTO TIPOBOJA JENAr0TCsi CKOOKH, KOTO-
pBIC CITy>KaT IJIsl MPUCOSAMHEHUS BBIBOJIOB OT Ka-
TYIIEK U COCAMHEHHS UX CO CXEMOH.

OKpaHOB M MarHeTUTOBBIX CEPACYHHKOB Ka-
TYIIKHA HE UMEIOT.

MOHTAX. Bce neranu MOHTHUPYIOTCS Ha Me-
TAJUTHYECKOM HIIH JEPEBIHHOM Iiaccu (¢pur. 3).

JIMHAMHK yKpeIUIsieTcs HEMOCPEACTBEHHO B
SIIITUKE.

Pacnionokenue nertanelt mpuéMHUKA Ha MIACCH
M MOHTa)XKHas CXeMa IpHBeIcHbI Ha ¢ur. 4u 5.

KopoTKOBOTHOBBIE KaTYIIKK PacoiIararTcs
MoJ IIacCH, MPUYEM KaTylIKa TeTePOIUHHOTO
KOHTYpa pacrmojiaraercst oimke K jgamie 6A8. Bee
OCTaJbHBIE KaTYIIKN HAaXOASATCA CBEpXyY. bimke
OJIOKY KOHIIEHCATOPOB PAacIOJIOKEHbI aHTEHHBIE
KaTyIIKH.

O6mmit Bux coOpanHoro mnpuémuamka PJI-1
(0e3 simmka) moka3aH Ha ¢ur. 6.

Hanaxwupanue npuémunka PJI-1 npousBoautcs
B COOTBETCTBHH C yKasaHusMu B 1. 11 tp. 197).

Om cocmasumens

[Tpuémuuk PJI-1 BechMa momynsapeH cpeau pa-
nuonobuteneit. OH mpoct, He TPeOyeT I CBOETO
M3TOTOBJICHUS NEe(QUIUTHBIX MaTepUAIOB U B TO
ke BpeMs JTa€T YBEPCHHBIN MPUEM MHOTHX PaJIu0-
BEHIATENBHBIX CTAHIMI MPH XOpOIIEeM KadecTBe
3BYYaHHS.

MOoHTHPOBaTh MPUEMHUK JKENATEIhbHO Ha Me-
TaJUIMYECKOM IIIacCH, TaK KaK IpPHW MOHTaXXe Ha
JIEPEBSIHHOM IIIaCCH MPUEMHUK MMEET CKIIOHHOCTD
K CaMOBO30YKICHUIO.

Pagmonroburenu, KOTOpbIE CAENAIOT ATOT MPH-
€MHUK W TOJy4aT HEKOTOPHIA OMBIT B KOHCTPYH-
POBaHHUU CYNEPTeTEPOAMHOB, MOTYT 3aTeM IpH-
CTYIHTh K €ro MOACpHH3aluK (100aBICHUE CTY-
MeHU YCUJICHHUS BBICOKOHM YaCTOTHI M ONTUYECKOTO
yKa3areis HacTPOWKH, MOBEIIIeHHE K03 duimeH-
Ta YCWJICHHS HU3KOYACTOTHOW YacTH MPUEMHHKA
HT. I.).

J1a 3TOro MOXKHO PEKOMEHOBaTh OIMHCAHHE
PaaMOTIOOUTENBECKOTO  CYIEPreTepPOHa, TTOMe-
mEHHOTO B )kypHane «Pamuo» Ne 83a 1950r. u B
kuure B. B. Entoruna «lllectHaauate paguoito-
OUTEIhCKUX CXeM», U3aaHHo# ["ocrHepronszgaTom
B 1951r.

KaTyH.IKI/I Ll L2 L3 L4 L5 Le L7 Lg Lg LlG L11 ng

Yucino ButkoB| 10 7| 250 |60+20|500+500270+406,75 5+5 |50+15| 40 (110420 60
IIposon  (IIDUIO (TI3 | MISIHO|TISIIO | [I31IO (IIHIO | 113 |TISIHO |[TIS1HO (TI2HIO (IT3HIO | I3 O
0,15 |0,8] 0,15 | 0,15 0,10 0,15 |0,8| 0,45 | 0,15 | 0,15 | 0,15 | 0,15
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®ur. 3. Waceu npnémnunka PJ1-1.

Peeynamop
Hacmpouika zpomkocmu

B 1

Peeynamop
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lNepekmovyamens
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dur. 4. PacnonoxeHue getanen Ha naHenu
Laccu npuémHmka.

dur. 5. PacnonoxeHwe getanen nog naHesnbto Waccu NpMEMHMKa.
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®ur. 6. O6wwun BMa cobpaHHOro NpUEMHUKa.

JIutepatypa
Knuaeu
H. C. bopucos, IIpuémHuk MecTHOro mnpuéma

(MaccoBas paguobubnunoreka), [oconeprousnat, 1949.

Janbl onucanust npuémunka 0-V-1 ¢ KeHOTPOHHBIM
BBIMPSIMUTEIEM U CUIIOBBIM TpPaHC(HOPMATOPOM U €ro
BapuaHTa ¢ OecTpaHchOpMATOPHBIM HHUTaHUEM. [l
MTUTaHUS aHOJTHBIX IIETICi B 3TOM CIIydae MCIOIb3yeTCs
CEJICHOBBIN BBIIPAMUTENb. [IpUEMHUK HMeeT (UKCH-
POBaHHYIO HACTPOIKY Ha JBE PaagMOCTaHIWU B JUIHH-
HOBOJIHOBOM JIMANia30HE ¥ TPHU — B CPESIHEBOITHOBOM.

N. CrimxeBckuii, CenbCKUE JTAMIIOBBIE PaAHOIIPH-
émunkH, 3. «MocKoBckuil pabounii», 1949.

I'nmaBHOE BHMMaHHE B OpoILIIOpE yIeJIeHO oOparie-
HUIO ¢ npuéMHuKamMu «Poauaa» u «Poxuna-47»,yxomy
32 HUIMH U YCTPAHCHHUIO MEIIKHX HEMOJAJOK.

B. K. JIabytun, Ilpocreiimme panuonoOuTeNIbCKIe
koHcTpykuun (MaccoBas pamuobubnuoreka), Ioc-
sHepromusaar, 1949.

Paccuntana Ha HAYMHAIOMIETO PAIUONIOOUTENS H
SIBIISICTCA TPOJOJDKEHNEM KHIDKKH «f1 Xody craTh pa-
JHoo0rTEIeM» TOTO XKe aBTopa. CONEepIKUT OTMMCaAHUS
YCTPOWCTBA W MPHUHIIUIIOB PabOTHl JETEKTOPHOTO TMPH-
E€MHHKA, YCUITUTEJIeH HU3KOW 4acTOThl K HEMY, CETEBO-
ro u OarapedHOro MPUEMHHUKOB IPSIMOTO YCHIICHUS,
paauorpaMModoHa U KOPOTKOBOJIHOBOTO KOHBEPTEPA.

MaccoBsie paauonpuémuuku (MaccoBast pajuo-
oubnuoteka), 'oconepromsnar, 1949.

Onwcanbl TpeMUpoBaHHbIe Ha 7-if Bcecoro3Hoii 3a-
OYHOW pPaTUOBBICTABKE PAJUONIOOUTEIBCKHE MPHUEM-
HUKH. BCEBOJHOBBIN cymeprereponun A. [Tydkosa, de-
ThIpéxyamIioBast paauona A. Kysemosa, BCEBOJHOBBIH
cyneprereponut A. CeHbKWHA, TPUEMHUK-PATHOTOUKA
M. Manbuenko, npuéMHuk npsimoro ycunenus 1. Typ-
JmamnoBa, OartapeifHplii cynepreTepoanH «Koaxo3HUK-
Cubupsk» U. Mypau€sa, npu€MHHUK CETLCKOTO Pajfo-
moburens K. KonapaToBa u psii IETCKTOPHBIX MPUEM-
HUKOB.

E. A. JleButuH,

[TapameTpsl  panoONpPHUEMHHUKOB

(Maccosast paano6ubnuoreka), ['ocaneprousaar, 1949.
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B. B. EntoruH, lllecTHaanate pagnoitoOnTEbCKUX
cxeM (MaccoBas pannobu0aroTeka), I'ocoHeprousiar,
1949.

Co0OpaHbl TPaKTHYECKUE CXEMBbI U OMHCAHMS KOH-
CTPYKIMHA JTIOOUTENBCKUX MPUEMHUKOB W YCHIIUTEICH.
YacTe KHATH TIOCBSIIEHA IMPAKTHIECKUM COBETAM IIO
MOHTQ)Xy M HAJIA)KUBAHUIO TIPUEMHUKOB.

A. B. KomapoB, MaccoBsle ceTeBble paguOnpUEM-
uuku (MaccoBast paguo6ubnuoreka), ['ocoHeprousar,
1950.

CoepKUT OMHCAHUS MACCOBBIX PaJHdOBEUIATEIb-
Hbeix npuémaukoB AP3-49, &MockBuu» u ap. Mmeer
pa3zaenbl, MOCBSMIEHHBIE YCTAHOBKE PaJuONPUEMHU-
KOB, OOpamieHnI0 ¢ HUMH, YCTPAHEHHUIO MPOCTEHIINX
HEHMCTIPABHOCTEH, a TakXke OOBSICHEHWIO NPHHIIUIIOB
pabotel npuémHuKa. PaccunTana Ha HAaYMHAIOMIUX pa-
JUOTIOOUTENCH 1 paguoCTyaTeNeH.

Jlobutenbckue  OarapeifHple  pagHONPUEMHUKH
(Maccosast paano6ubnuoreka), 'oconeprousaar, 1950.

E. A. JleButun, Paboune pexumbl JaMil B NpHEM-
Hukax (MaccoBas paguobubmuoreka), ['ocaneprous-
nart, 1950,

PasbscHseTcs, 4TO Takoe pabOYMil PEKUM JIAMII,
YeM OH OIpeneNsieTcs W KaK ero ciexyeT BRIOMpaTh,
qTOOBI 00€ECIIEUYNTs HAaMOOJIEE BBITOAHOE HCIOJIL30Ba-
HHE JIaMII B IPUEMHHUKE.

A. A. KynukoBckuii, HoBoe B TexHHKe paauo-
npuéma (MaccoBas pagnooudianoreka), I'ocaneprous-
nar, 1950.

ConepxuT 0030p HOBUHOK TEXHUKHU pagronpuéma,
KOTOPBIE MOTYT OBITh MCIOJIB30BAHBI PATUOTIOOUTENS-
MH U PYKOBOJUTEISIMH PATUOKPYKKOB IIPH KOHCTPYH-
POBaHUHU CaMOJICIFHBIX PAIUONPUEMHUKOB U APYron
paauoanmapatypbl. Paccuntana Ha KBanIU(UIPOBAH-
HBIX PaJIUOIOOUTEIICH.

IMpuéMHUKK Ha JIIOOMTENLCKON BhIcTaBke (Macco-
Bast pagnobudaroreka), [oconepronsmar, 1950.

OnmcaHne JTy4IINX pagroNPUEMHUKOB, IKCTIOHU-
poBaBmHMXCsi Ha 8-if Bcecoro3HOM 3a04HON pavoOBBI-
craBke. Cpend HUX. MaJorabapuTHBIA MATHIAMIIOBBIN
CynepreTepoarH ¢ yHUBepcalbHbIM mnutanuem Il. O.
IletpoBa, TpExJIAMIOBBIM NPOCTOH CymNepreTepoauH
«Komcomonen» FO. A. MaraksiHa, NSITHJIaMIIOBBIM Cy-
MEPreTepoMH C YHUBEPCAIbHBIM NUTaHUuEeM «MakoT-
ka» M. A. ManbueHko, BceBoJiHOBas paguoia A. .
TyukoBa, BceBOJHOBas KoHIepTHas panuosa JI. U.
Kacransckoro, mpoctoit ogaonammossii 0-V-1 Ha am-
me 6H7C B.U. 3103uHa, 3KOHOMHUYHBIH OaTapeiHbIi
npuémank E. M. JImutpuenko, nBe OaTapeliHble Tiepe-
JIBMDKKU Y JICTEKTOPHBIA MPUEMHHUK, pAaCCUNTAHHBIN Ha
npuém nByX cranimii, A. 1. FOpmosa

A. H. Berunnkun, [Ipocrteiimue ceTeBble NpUEM-
uuku (MaccoBast paguo6ubnuoreka), ['ocoHeprousar,
1950.

OnuCHIBAIOTCS CXEMbl U KOHCTPYKIIMK CEMH IIPO-
CTBHIX MPUEMHUKOB NPSIMOrO YCHICHHS, UMEIOMIUX OT
OJIHOW N0 TpéX yiami. J[aroTcst yka3aHus IO MU3TOTOBIIC-
HUIO HEKOTOPBIX JeTaiei JJsl 3THX TPUEMHUKOB.

B. B. Entorun, [llecTHaamate pagnomroOUTEIbCKIX
cxeM (MaccoBas pannobudaroTeka), I'ocoHeprousar,
1951 @ropoe, epepaboTaHHOE H3JaHUE).



B. I'. Bopucos, FOusiii paguomoourens (MaccoBas
paauobubiroreka), 'oconepromsmar. 1951.

B ¢opme Oecenm wmsmaraercs dJeMEHTapHas JJIEK-
TPOPAaTUOTEXHUKA, NPHUHIMI Pa0OTH TPHEMHUKOB M
yeunureneid, npusogsarcs 10 koHCTpyKUMiA Ui HAYH-
HAIONUX PATHOIOOUTEICH.

1O. H. TIpo3opoBckuii, Pagnonpuémuuku ans me-
craoro npuéma (MaccoBas paauo6ubinoreka), I'oc-
sHepromusaar, 1951.

Arnmaparypa s cenbckoit pamuodukanuun (Mac-
coBas paanooubnnoreka), 'ocanepromsnar, 1951.

OmnucaHbl dKCHOHATHI 8- Bcecor3Ho# paauoBkI-
CTaBKH — JICTEKTOPHBIC U JIAMIIOBBIC PAaTHONIPUEMHIKHI
U TIpAEMa MECTHBIX CTaHIWH, a TaK)Ke yCHIIMTENbHAS
MIPUCTaBKa K MPUEMHUKY «PoanHa» U OaTtapeitHbIl pa-
JIMOTPAHCIISOHHBIN y3€JI MOIIHOCTBIO 3—5BT.

M. JI. T'an30ypr. DKOHOMUYHBIA OaTapeiHbId CYy-
neprerepoaun  (MaccoBas pamuoOubanoreka), I'oc-
sHepromusaar, 1951.

OnucaHne KOHCTPYKIUH IIPOCTOTO CYHEeprerepo-
JIUHA HA JIAMITaX MaJorabapuTHON CepHH.

P. M. Manunusd. Ycuiaurenu HU3KOH YacTOTHI

(MaccoBas pamguobubnunoreka), [oconeprousnat, 1949.

OnuCHIBAIOTCS MPOCTHIE CAMOJICIBHBIC YCHIIUTEIH C
YHHUBEpCATBHBIM MUTaHHEM. l3mararorcs NpPHHIUIBI
JEHCTBUSL yCHIIUTENeH, TPUBOIATCS WX MOAPOOHBIC
MOHTQ)XHBIE CXEMBI ¥ YKa3aHUS 110 HaJTaKUBAHHIO.

E. A. JleButun, BuixomHas CTymeHb paavionpHEM-
nuka (MaccoBas paguooubaroreka), I'ocoHeprousar,
1951.

Uro Takoe BBIXOJIHAS MOIIHOCTh M OT YEro OHa 3a-
BHCHUT, CBCICHHS O TOKAa3aTeNsAX, XapaKTePU3YIOIIUX
paboTy BBIXOIHBIX CTYINCHEW paJUONPHUEMHUKOB U
YCHJIMTENEH U CIIOCOOBI pacyéTa TaKUX CTYICHEH.

W. I1. XKepebroB, Pagmorexnuka, CBs3pu3jar,
1953.

C.Kun, A3byka pagunorexuuku (MaccoBas paguo-
oubnmoreka), 'oconepronsaar. 1949.

10. H. IIpo3oposckuii, Pagunorpammodon (Macco-
Bast paxnobudaroreka), [oconeprousmar, 1950.

Onncanue KOHCTPYKIIMU M TPHHIHWIA PaboOThl pa-
JrorpaMmooHa

U. M. bapnax, CaMmoznenbHble YCHJIMTENIH OISl pa-
nuoy3noB (MaccoBasi paauobubimoreka), ['ocanepro-
n3gar, 1951.

OnucaHue IBYX CaMOJCIBHBIX MAJIOMOIIHBIX YCH-
JTUTeNen A paaro(UKAIMK [TKOJI, HEOOIbIIHX pabo-
YHX TTIOCEITKOB M KOJIX030B.

Cmambvu

. Crmxerckuit, batapeitnbiii 1-V-0 s mectHOrO
npuéma, «Pamuo», 1949 Ne 11.

Onucanne npuémuuka W. A CnupoBa, nmpemupo-
BaHHOTO Ha 8-if Bcecoro3Hoi paInoBhICTABKE.

I'. ®enoceeB, Opmuomammoseiii 1-V-1, <Pammo»,

1949,Ne 12.

Ornrcanue OenéBoro ¥ YKOHOMUYIHOTO TPUEMHHUKA,
pacCUNTAaHHOTO Ha MPHUEM IBYX-TPEX OMMKaWIIUX pa-
IUOCTaHIWM, paboraromrero Ha jamie 668C ot anek-
tpocetn 220s6.

b. Xutpos, Iloxonusiit paguonpuémMuuk, «Paano»,
1948, Ne 10. Ommcanue ABYXJIAMIIOBOW pamaHorepe-
JIBUOKKH, TPEAHA3HAYCHHOW i mpuéma Ha TeneoH-
HBIE TPYOKH.

A. Hedenos, 0-V-1 Ha majapuuKoBBIX Jammax, «Pa-
o», 1949 Ne 9.

Onucanne npuéMHUKa ¢ (PUKCUPOBAHHOW HACTPOM-
KOH.

b. Jleannosckuit, Ilepeaenka mpuémuuka «Kowm-
comouren» B 0-V-1, ®Pangno», 1949 Ne 10.

B. Eropos. O cxeMax peryJupoBKH OOpaTHOH CBsI-
31, «Pagno», 1950 Ne 1.

®. TapacoB, OHOIAMITOBBIN Ha TIOCTOSTHHOM TOKE,
«Pamno», 1950 Ne 3.

[onpoOHOE omHcaHKe OPUTHHAIBLHOTO MPUEMHHKA,
MOYTH ICITUKOM H3TOTOBJISIEMOTO U3 MOAPYYHBIX MaTe-
pHaoB.

A. Hedenos, IIpuéMHUK mOpsSMOro yCHIICHUS IS
paauoisl, «Pagno», 1950 Ne 5.

JI. TloneBoii, M30mpaTenbHOCTD,
Ne 2.

JI. IloneBoit, EcTecTBEHHOCTh BOCIPOU3BEACHHUS.
«Pamno», 1949 Ne 3.

M. I'an30ypr, barapelinbiii mpu€MHUK W3 3aBOJ-
ckux peranen, «Paguo», 1950 Ne 3.

B. YepnsBckuii, barapeiinplii paguonpuéMHUK C
HU3KHAM aHOJHBIM HanpspkeHueM, «Pamuo», 1950 Ne 3.

JIByxiaMnoBelii GarapeitHblii npuémHuK, «Paano»,
1950,Ne 7.

b. Cmeranun, Ilpuémuux c QukcupoBaHHOW Ha-
cTpoiikoi, «Pamno», 1951 No 1.

M. Haseiaos, Ilpocreiimnii ceTeBoi paguonpuém-
HUK, «Pagro», 1951 Ne 1.

H. Illeapos, Pagmompuémunk mo cxeme 1-V-0 ¢
HU3KAM aHOIHBIM HampsvkeHueM, «Pamno», 1951 Ne 3.

B. Monaxos, barapeiinbiit 0-V-1, ®amgmo», 1951,
Ne 4,

A. Hedenos, barapeiinsiii 1-V-1, ®amgmo», 1951,
Ne 8.

P. MuxaiinoB, JIByXJaMmnoOBBIH YCHUJIUTENb,
o», 1949 Ne 9.

Ycunurenb K AETEKTOPHOMY TPUEMHHUKY, «Pamuo»,
1949,Ne 12.

K. dpo3noB u A. ®punman, YHUBEpCAIBHBIA yCHU-
nurenb, «Pagno», 1949 Ne 12.

b. Jleannosckuit, [IpocTeiinimii MIKOJBHBINA pagnuo-
y3en, «Pagro», 1950 Ne 1.

C.Xynros, Ycunurens mis npuémauka «Komco-
moJten», «Pagno», 1951 Ne 9.

B. UepnsBckuii, DKOHOMUYHAS BBIXOJHAS CTYIICHB,
«Pamno», 1951 Ne 10.

«Pamgno», 1949,

«Pa-
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I''TABA IECATAA
CBOPKA PAJIMOIIPUEMHUKA

X

Bs16op aeraieii”

Ilepen Hamm — cxema, 0 KOTOpo# Oyaer co-
Ooupathcs npuEMHUK. J[J11 TOro 9TOOBI MOCTPOUTH
1o Hell MPUEMHUK, HYXKHO MPOJIENATh PSJ| TOATO-
TOBUTENBHBIX OIEpaluid, MepBas W3 KOTOPBIX —
BBIOOp JeTajeH.

Jis xaxkmoil nmeranu NpUEMHHKA Ha CXEMe
OOBIYHO yKa3bIBaeTCA TOJBKO €€ DIeKTpHUYecKas
BesimunHa (EMKOCTh KOHJICHCATOPOB B MHUKpO(a-
pagax wiv nukodapaaax, BEIMYNHA COMPOTHBIIE-
HUM B OMax WJIM Meromax W T. a.). Ho mms mpa-
BWJIBHOTO BBIOOpA JETaly 3TOTO HEIOCTATOYHO.
PamnonroOuTenb-KOHCTPYKTOP — JIOJDKEH — TaKXKe
YYUTHIBATh HANPSHKEHUS W TOKH, JICHCTBYIONIUE B
Pa3HBIX y4acTKaX CXEMBI.

UToOBI paguoIIOOUTENIO JIerde OBLUIO pa3o-
OpaTbcs B 3TOM BOIPOCE, 3[€Ch TOBOPHUTCS OT-
JIETBHO O KaXJOM THIE JeTaliell IpUMEHUTEIHHO
K cxeMme Hauboyiee THIMUYHOTO PaTUOIIOOHUTENh-
CKOTO MPUEMHUKA — YETHIPEXIIAMIIOBOTO CyTIepre-
tepoauna PJI-1 (cm. ¢ur. 1Ha ctp. 177).

COITPOTHUBJIEHUS. TIlocTrosHHBIE COIPO-
TUBJICHUSI TI0 CBOCH KOHCTPYKIIUU Pa3ICSIOTCS
Ha TPOBOJIOYHBIE W HEMPOBOJIOYHKIC. [lepBbie
CTaBSATCS B T€ YYaCTKH CXEMBI, TAe TPOXOIAT
CpaBHUTENBHO Oonbpmme TOKkH. B cxeme PJI-1
MTPOBOJIOYHBIMY SIBJISFOTCS  TOJIBKO COTIPOTHUBJIC-
HUs R15, R]_GI/I R17.

Benmnunna m1000T0 CONMPOTUBIICHUS B TPHEM-
HUKe 0e3 3aMeTHOTro yuiepba s ero paboTsl Mo-
KET OTKIOHATHCA B Tipejenax +20% ot 3HaueHwHs,
YKa3aHHOTO Ha cxeme. Tak, Hampumep, BMECTO
conpotusienus B 100 000y MOXHO CTaBUTH CO-
npotusienus ot 80 000xo 120 00Com.

13, I'musz0ypr u @. Tapacos, Beibop neranei, «Pa-
o», 1949 Ne 10.

XX
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Henposonounsie comporusiaenuss (TO, BC)
pa3nvaroTcss He TOJNBKO IO BEJIMYMHE COMPOTHB-
JICHHs, HO U 10 MoInHocTH. Haubosee ymorpebu-
TEJBHBI COTIPOTHUBIICHUSI, PACCUMTAHHBIC HA MOIII-
Hoctu 0,25, 0,51 2 6m.

Ecnu mpomyckaTh 4epe3 COMpOTUBIICHUE Ype3-
MEpHO OOJIBIION TOK, TO OHO OYJAET CHJIBHO Ha-
TpeBaThCs M B KOPOTKOE BpeMs paspymurcs. Yem
Oonbllie pacxojyemas B COMPOTHUBICHHH MOIII-
HOCTh, TEM OHO CHJIbHEE HarpeBaercsi. BriOuparh
COIIPOTHBIICHHUS TI0 JIOITyCTUMOM MOIIHOCTH Clie-
JyeT TOTJa, KOTJa W3BECTHO, YTO B IEMsX, IJe
CTOUT COIMPOTHBICHUE, MPOXOIUT CPABHUTEIHHO
000l TOK (OOBIYHO — 3TO COMPOTHBICHHS B
AHOJIHBIX, SKPAHHBIX U KATOTHBIX IIETISIX JIAMIT).

B Tex cimywasx, KOraa paauoIOOUTENI0 Ka-
JKETCS, YTO MOIIHOCTh, BBIACISIONIASCS B BBI-
OpaHHOM CONPOTHBIICHUM, MPEBBIIIACT JIOMYCTH-
MYIO, CIIellyeT MPOM3BECTH PacyéT MOIIMHOCTH TIO

bopmyne
I°’R

P =1000 000

rae P —MoiHoCTS, 6m;

| —TOK, mpoTEeKaromnit
HHE, M,

R — conporuBnenue, om.

4yepe3 CONpOTHBIIE-

Tak, Ha cxeme PJI-1 mo comporuBnenuto R; =
29 0000m, BKIIOYEHHOMY B OOIIYIO DKPaHHYIO
LIENb IEPBBIX JBYX JiaMIl, MPOXOIUT TOK 5ma.
Beigensomniasicss B 3TOM CONPOTHUBICHHHM MOIII-
HOCTH COCTABHUT.

_5%29 000 _
P =1000 000 0,7256m.
CrenoBareibHO, B JaHHOM ciiy4dae HYXKHO

B34ATH COIPOTUBJICHUC, PACCHUTAHHOC Ha JOITyC-
TUMYIO MOIITHOCTH B 1em.



Ecmu y pamuonroOuTens Takoro ConpoTHBIIE-
HUS HE OKaXKETCsI, TO MOXKHO B3SITh TPU WJIN YEThI-
pe comporusnenus o 0,25 em u coequHUTH UX
MEXIy CO0O0# MOCIIeA0BATEIIEHO WM Tapaslieib-
HO; TOT/Ia MOIIIHOCTh PACTIPENIEIUTCS MEXY HUMHU
paBHOMepHO. B nmaHHOM ciydyae ciemyer B3sITh
TPU COMpPOTHBICHUSA, MPUYEM TIPU TOCIEI0BA-
TEJILHOM COCJMHCHUH BEJIMYMHA KaXKJOT0 W3 HUX
noivkHa coctaBiath 9 7000m, a mpu mapasieib-
HoM — 87 00Qu.

W3 mpoBOJIOYHBIX COMPOTHBICHUNA B MPHEM-
HBIX CXEMaX MPUMEHSIOTCS TOJIHKO HU3KOOMHBIC.
Hanpumep, B cxeme PJI-1 Takumm compotusie-
ausmu aBistiotTes. Ris = 200m, Rig =20 om u
Ri7 = 1800m. Takue CONPOTUBIICHUS PaIuOII00H-
TEJI0 YacTo MPHUXOJUTCS JelaTh caMoOMy U3 Mpo-
BOJa C OOJNBININM YICTBHBIM COTPOTHBICHHEM,
HarmpuMmep U3 HuKenuHa (yIelbHOE COMPOTHBIIE-
uue 0,4) wnm Huxpoma (yIEIbHOE COIMPOTHBIIE-
uue 1). [l TOro 4To0bl COMPOTURICHUE HE CHITb-
HO HarpeBaJioCch, IPOBOJI IOJKECH OBITh JOCTATOY-
HOM TosmuHbl. Tak, mus Toka 10 50ma Oepéres
mpoBosioka guamerpoM 0,15mm, a or 50 no
100ma — 0,2mm.

HeoOxomumasi uimHa MpoBoJia OMpeAeseTcs
o popMmyiie

| = 0.78Rd
P ,
rae R —comporusnenue npoojaa, o,
p — yIeIIbHOE COTIPOTHBIICHHE;
| —mmHa mpoBoa, M,
d — quameTp mpoBoaa, MM.

B kadecTBe mpuMepa pacCMOTPHM COIPOTHB-
nenne Ry7 = 1800m, yepe3 KOTOpOe MPOXOANUT TOK
60.ma. bepeM HHXPOMOBBIN MPOBOJ JHAMETPOM
0,2 mm. Heobxoaumast ero ajauHa

_ 0,785-180-0,?:

! 1

5,55m

[TepeMeHHBIE CONPOTUBIICHUS MPUMEHSIOTCS
TJIABHBIM 00pa3oM sl PETYJIMPOBKH TPOMKOCTH
(Rs) n TemOpa (Ry4). dnst 5THX 1eTel ciayXaT He-
HPOBOJIOYHBIE CONPOTHBIICHUS, BEJIUYHHA KOTO-
PBIX OOBIYHO M3MEPSETCS] COTHSIMH THICSY OM.

HekoTopele  mepeMEHHBIE  CONPOTHUBICHUS
CHA0XXAIOTCSI BBIKJIIOYATENIEM TOKA DIIEKTPOCETH.
X sydie BCero NMpHUMEHSTh B KayeCTBE Perysis-
TOPOB TPOMKOCTH.

KOHJIEHCATOPBI. IIpumeHnstomuecs B pH-
EMHHMKaX KOH/CHCATOPbIl MOXHO pa3JeluTh Ha
crnenyromuye Tpynmsl: 1) KoHIeHcaTopsl KoieOa-
TENBHBIX KOHTYPOB, KOTOPbIE MOTYT OBITH Hepe-
merHbME (Hampumep, C,), momcTpoeunbivu (Cy,
Cs; u C4) m mocrostHEBIME (Cy5, Cis, Cro, Coo);
2) paznenurensHbie  KoHaeHcaTopel (Cps,  Cug);
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3) 6moxkupoBounsie koumencatopel (Cig, Coy);
4) xougencatopsl uasTpa (Cag, Cso).

EMKOCTM KOHJEHCATOPOB, MHpeIHA3HAUEHHBIX
Ui KOJICOATENbHBIX ~ KOHTYPOB — MPHEMHUKA,
JIOJKHBI TT0 BO3MOYKHOCTH TOYHO COBIAJATh C Be-
JMUYWHAMH, YKa3aHHBIMH Ha cxeMe. B mpoTuBHOM
ciydae moTpeOyeTcs U3MEHCHHE PacUETHBIX JaH-
HBIX KaTYIIEeK, C TeM YTOObI COXPAHUTh TEePEKPhI-
THE 3aJIAaHHOTO JTAra30Ha BOJH.

Ot KayecTB KOHAEHCATOPOB, CTOSAIIMX B KOJIE-
0aTenbHOM KOHTYpPE, B 3HAUUTEIIBHOM CTETICHU 3a-
BHCHT KadecTBO paboThl mpuéMHMKA. Hampumep,
KoHjeHcaTopel mepeMeHHol &mkoctn C, m Cg
JIy4IIe BCErO MPUMEHSATh C BO3IYIITHBIM JIHAJICK-
TPHUKOM, TaK KaK OHU 00JaJar0T MEHBIIUMH TIOTE-
pSIMH TIO CPaBHEHHIO C KOHJCHCATOPaMH, UMEI0-
HIMMHU TBEPIBIN TUDICKTPHUK.

PapgumomobOureny, kak TpaBUIIO, MOJB3YIOTCS
TOTOBBIMU 3aBOJCKMMH KOHJICHCATOPAMH Tiepe-
MeHHO#M éMkocTH (dariie Bcero arperaramu). OHK
0ojee WM MEHEEe OJIMHAKOBBI KaK MO EMKOCTH,
TaKk W MO TeOMeTpHYecKuM pazMepaM. [logctpo-
€UHBIC K€ KOHIEHCATOPBl PaIHONIIOOUTENH I0-
BOJIBHO YaCTO U3TOTOBIISIOT CAMH.

Crenyer ydecTb, YTO MOJCTPOCUYHBIH KOHJICH-
catop TaKKe JOJDKEH 007alaTh HAUMEHBIIUMH
MOTEPSIMHU; TIOATOMY JTyUIlI€ BCETO MPUMEHSTH 3a-
BOJICKHE TIOJICTPOCYHBIE KOHIEHCATOPHI C BO3-
JYUIHBIM WITH KEPAMHYECKHM JIUDIIEKTPUKOM.

[locTossHHBIE KOHACHCATOPHI MJII KOHTYPOB
TAKXKE JKENATeIbHO MPUMEHATh ¢ KePaMUUICCKUM
JIVRIEKTPUKOM. HecKOBKO XyXKe CITFOJISTHBIE KOH-
neHcatopbl. KonjeHcaTopsl ¢ OyMaKHBIM JHIJICK-
TPUKOM B 3TH YYaCTKHU CXEMbI HE PEKOMEHIYETCS
CTaBUTh, TaK KaK OHH OONAJar0T CPaBHUTEIHHO
OOJIBIIIMU TTOTEPSIMH ¥ EMKOCTh MIX HETIOCTOSIHHA.

EMKOCTh  pa3fielUTeNbHbIX — KOHAEHCATOPOB
MOJXKET HE COBIAJATh C JAHHBIMH CXEMbI — OTKIIO-
Henue eé 10 +50% He urpaer ocoboit ponau. Tak,
émkocth KoHmeHcaTtopa Cyz = 5 000n¢ moxHO
n3menuts 10 7 000-8 00Gigh.

Ocoboe BHMMaHHE ClieyeT oOpamaTh Ha Ka-
YECTBO W3OJSIHMU Pa3eiUTENbHBIX KOHJIEHCATO-
poB. Hanbonee Han&KHBIME B 3TOM OTHOIICHUH
SIBIISTIOTCSI KEPAMUYIECKUE U CIIOJITHBIC KOHICHCA-
TOpPBI, HO OHU HW3TOTOBJISFOTCS TOJILKO CpPaBHU-
TeabHO HeOombIol émkoctu. [losTomy wHOTIA
MPUXOJIUTCS MMPUMEHSTh KOHJIEHCATOPHI ¢ OyMaXK-
HBIM JTUDJICKTPUKOM, HO OHH JIOJDKHBI 00JIaJaTh
BbICOKOM m3ousiuei (He menee 100.meom), nHaue
4yepe3 KOHACHCATOp OyAeT MPOXOANUTH TOK YTEUKH,
KOTOPBI HApYIIUT HOPMAIBHBIN PEKUM pabOTHI
MOCTEAYIOEN CTYIIEHH.

PasnenurensHBIl KOHACHCATOP MJOKEH J0-
myckaTh pabodee HampsHKCHUE HE HUXKE yIIBOCH-
HOTO HaNpsDKEHUS aHOJHOTO MCTOYHHKA TOKa, B
HaieM ciydae —He meree 500s.



B cxemax OOBIYHO yKa3bIBAIOTCSI MHUHHUMAIIb-
HBI€ BEIUYMHBI EMKOCTH OJIOKHPOBOYHBIX KOH-
nencatopoB. [loaTomy He cieqyeT NPUMEHSTH B
KadecTBE OJIOKUPOBOYHBIX KOHICHCATOPHI, EM-
KOCTh KOTOPBIX MEHBIIIE YKa3aHHOH B CXeMe, yBe-
JTUYEHUE K€ UX EMKOCTH JOMyCTUMO.

BrokupoBoUHBIE KOHACHCATOPHI JOJKHBI J10-
MMycKaTh pabouee HANpsHKEHHE HE MEHbBINE JIBOIi-
HOTO HaIPsDKEHUS ICTOYHHKA TOKA.

Konnencaropsl guiabrpa MOryT OBITH OyMak-
HBIE W DJIeKTpoiuThieckue. Bcé ckazanHoe o
OJIOKMPOBOYHBIX KOHAEHCATOPaX IOJHOCTBIO OT-
HOCHTCS U K KOHJIeHCaTopaM (QuiIbTpa.

Konpencaropel QuibTpa Mociie BKIFOYCHUS
MPUEMHUKA B CETh, IIOKA JIAMITHI HE Pa30rPesich U
Harpy3ka Ha BBIIPSMUTENE OTCYTCTBYET, 3apsiKa-
FOTCS IO aMIUTMTYTHOTO 3HAYCHHS BBIPSMIICHHO-
ro HampspkeHus, mpuMmepao B 1,5 pasza mpeBocxo-
JSIIET0 HOPMaJIbHOE HAINPSDKEHNE aHOIHOM IEeTIH.
[TosTOoMy pabouee HampsKeHHE TaKUX KOHIEHCA-
TOPOB JOJDKHO OBITE B 1,5—2pa3a BeIllie aHOIHOTO
HaNpPsDKEHUS TPUEMHUKA.

DJNEeKTPOIUTUYECKUE KOHACHCATOPHI XOPOILIO
paboTaroT B (UIBTPE TOJNBKO TOTJA, KOTJa OHHU
obnagaroT HEOOIBIIMM TOKOM YTEUKH — HE OoJiee
0,1 ma Ha Kaxayt0 MUKpodapamxy EMKOCTH.

KATVYIIKHA. B GonpmmHCTBE CiiyyaeB paauo-
JOOUTENh M3TOTOBJISACT KAaTYIIKKA CaM, TaK Kak B
MpoJake OHM BCTPEUAIOTCS PEIKO, WITH )K€ TIepe-
JICNTBIBACT MMEIOIIUECS KATYIIKA MPUMEHUTEIHHO
K KOHCTPYKIIMH COOMPAEMOro MpuéMHHUKA.

JlanHbIe OOMOTOK KATYIIEK PaAHOII00UTEIH
OepyT U3 ONMMCAHUS WIH PacCUYMTHIBAIOT. Bennum-
Ha WHAYKTUBHOCTH KaXJOW KATYIIKH OIPEIeis-
eTcd Juana3oHoM TmpuéMHHKa. [lockonbKy ke
ZMAIa30Hbl BOJH BCEX PaJMOBEIIATENbHBIX IPH-
E€MHHUKOB CTaHAApPTHBI, TO BBIOOp KaTyIIEK Orpa-
HUYHMBACTCS JIMIIb WX KOHCTpyKIue#. Jlns cHu-
YKEHHSI TIOTePh B KaTYIIKE MPUXOTUTCS TPUMEHSTh
MPOBOJ C BO3MOXHO OOJBIIUM AMAaMETPOM, a
TaK)Ke CICIHATbHBIA TaK Ha3bIBAEMBIN «yHUBEP-
CaJIBHBIN» CTIOCO0 HAMOTKY U psia Ipyrux mep. Ho
MIPH KUCIOJIB30BAaHUH TOJICTOTO MPOBOJAA YBEINUH-
BalOTCSA Pa3Mephbl KATYIIKH, YTO OBIBaCT HEYHO0-
HO. UpesmepHOe yMeHbIIEHHE TabapuTOB KOH-
TYpHBIX KaTymIeK Hen30eXHO CHIKAeT MX dJIeK-
TpuYeckue kadectBa. Hanboee mpuroaueIMu Jist
PaaMOIOOUTENECKUX KOHCTPYKIUN SBJISIOTCS Ka-
TYIIKH ¢ AuaMeTpoM Kapkaca oT 2010 30.mm.

Karymku ¢huibTpoB IpOMEKYTOYHON 4acTOTHI
(Tpy m Tp,) vacTo BCTpeUaroTcs B MPOJAXKe, U UX
MOKHO YCTaHOBHUTH B JIFOOOM CaMOJENBHOM Cy-
neprereponuae. Hamo mumbs BBIOMpATh TaKoi
(UIBTP, KOTOPBIN pacCUMTaH HA TIPOMEKYTOUHYIO
qacToTy npuéMHuka (Hanpumep, 465xey).

CHJIOBOU M BBIXOJHOM TPAHC®OP-
MATOPEBI. CunoBoit TpancopmaTop HOMKEH
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MMETh HY)KHOE YHCJIO OOMOTOK, OOCCIeUYHMBArO-
MUX HEOOXOJMMbIC HATPSHKEHUS M TOKHW JIJIS TIH-
TaHUsI aHOJHBIX U HAKATBHBIX IICTeH MpUEMHUKA.
MorHOCTh TpaHc(hopMaTopa, T. €. MOITHOCTh, KO-
TOPYIO CIIOCOOHBI JaBaTh BCE €r0 BTOPHUYHBIC 00-
MOTKH, JOJKHA PABHATHCS OOIIEH MOIIHOCTH, MO-
TpeOnsieMOl aHOJTHOW IICTBI0 M IEMSIMH Hakaja
namn TPUEMHUKA M KEHOTPOHA BBITIPSIMUTEIIS.
3Has JaHHbIC MPUMEHEHHBIX JIAMIT, MOXHO JIETKO
MOJICYUTATH ATH MOII[HOCTH.

OOmuii aHomHBIA TOK Jiamn npuémanka PJI-1
(mammer 6A8, 6K7, 67 u 6M6C) mpu HampsHKe-
nun 250 ¢ cocraBnsier 60 ma (0,06 a) u nmosTomy
MOIIHOCTh, TOTpeOIsieMasi aHOIHOM I1eTIbI0, PaBHA
2500,06 = 1%m.

Ha muwranme muTH Hakama keHoTpona SI[4C
Tpedyercs MomHOCTE 5°2 = 106m, a Ha nuTaHUE
HUTEH Hakajia BCEX JaMIl MPUEMHHUKA TIPU OOIIeM
Toke B 1,6 ¢ v HampsbkeHuW Hakana 6,3 ¢ pacxo-
nyercst MomHOCTh 6,3°1,6 = 10sm. Kpome Toro,
Ha MUTAHHE BYX JIAMIIOYCK JJI OCBEIICHUS IIKa-
ael npuémanka (Hanpspkenue 6,3 6, Tok 0,25 a)
pacxoayeTcst MOIHOCTE 6,3¢2¢0,25 = 3,15m.

Takum oOpa3oM, o0IIass MOIIHOCTH, KOTOPYIO
JIOJDKEH JIaBaTh CHJIOBOM TpaHC(hOpMAaTop, cocTa-
BUT:

Po = 15+10+10+3,15 = 3&n.

YuutbiBas KOI(Q(UIMEHT IOJE3HOTO JCHCT-
B, KOTOPBIH I TpaHC(HOPMATOPOB HEOONBIION
MOIIHOCTA MO>KHO CUHMTATh PaBHBIM He Oosnee 70—
75%, onpenenum MomHOCTE P, motpebisemyro
TpaHc(hOPMATOPOM U3 IIEKTPOCETH:

p= 38100_
=5 =

Ha BBIOOpE BBIXOMHBIX TpaHCHOPMATOPOB HET
HaIOOHOCTH OCTaHABIIMBATHCS, TAK KaK 3Ta JICTAllb
MMeeTCs TpU KKIOM JUHAMUKE. Y psja TuHa-
MHUKOB CETEBBIX PaJIMOBENIATEILHBIX TPUEMHUKOB
MEepBUYHbIE OOMOTKH BBIXOJHBIX TpaHC(HOpPMATO-
poB paccumtanbel mox Jjammy 6D6C. Craemona-
TEJIHHO, TAKOW TpaHCPOPMATOpP MOJAOUICT U K JIFO-
O0oMy camo/ieTTbHOMY TPUEMHHUKY, ¥ KOTOPOTO Ha
BBIXOJIC TPUMEHSIETCS 3Ta JIaMIIa.

54,3¢m = 55¢6m.

o1
[IpoBepka neraneu

[Ipexne YeM OPUCTYNUTH K MOHTaXy OTO-
OpaHHBIX i1 TPUEMHUKA JETajei, JacTo CIy-
gaitHO IPHOOPETEHHBIX, HY>)KHO 00s3aTeIpHO yoe-
TUTHCS B MIX UCIIPaBHOCTH. B coOpanHOM mpuém-
HUKE OOHAPYXUTh M YCTPAHUThH MOBPEKICHUEC B
TOW WUJIM UHOM JIeTajy 3HAYUTENIbHO TPYIHEE.

13, I'muz0ypr u @. Tapacos, IIpoBepka neranet,
«Pagno», 1949 Ne 12.



OnuH TOJNIKO BHEITHHM OCMOTpP JAeTalieii He
JNa€T TOJTHOM YBEPEHHOCTHM B HMX HCIPABHOCTH.
Kaxnyio geramp Hago emé MpoOBEpUTH C TOMO-
IIBI0 3JIEKTpHUYeckoro mpudopa. Takas mpoBepka
CBOJIUTCS K BBISICHEHHIO, HET JIM B TAHHOW JETaln
00pBIBa WM KOPOTKOTO 3aMBIKaHUS U JOCTATOYHO
U HajEKHa €€ U301,

[IpoBepky MOXHO TPOM3BOAUTH C TIOMOIIBIO
IIMPOKO M3BECTHOTO MPUOOpPA, HA3BIBAEMOTO aBO-
METpPOM, WJIU B KpalHEM cllydae — MPOCTCULIUM
npooHukoM (cM. cTp. 186).

Ipocreiimmii npobuuk (dur. 1) o6sraHO CO-
CTOUT W3 KaKoro-mubo ucToyHuka Toka b (Ha-
npuMep, Oatapeiiku OT KapMaHHOTO (OHAps) U
H3MEPUTENHHOTO Tprubopa MA (Jare BCEro M-
JTHAMITEPMETPA).

Uynbi
dur. 1. Cxema npocrenilero npobHuka.

B 1ens mocnieoBaTenbHO € M3MEPUTENHLHBIM
PUOOPOM BKITIOUAETCST 100ABOYHOE COMPOTHUBIIC-
Hue Ry Tako#t BETHUYUHBI, YTOOBI MPH 3aMBIKAHUN
ey MPOOHMKA CTpesika Mpudopa OTKIOHSIACH
JI0 KOHIIA [ITKAJTBI.

Bennuuny compotuBicHuss Ry mogduparor
OTBITHBIM TTYTEM HITH PACCUUTBIBAIOT MO hopMyIie

R, = 1000,
rae Ry — m1o0aBoYHOE COMPOTUBIICHHE, OM;
U — HanpspKeHUE UCTOYHUKA TOKA, 6;
| — TOK, TP KOTOPOM CTpeNKa mpudopa ot-
KJIOHSICTCS Ha BCIO IIKATY, Md.

Hampumep, ecnu HanpspbkeHue Oartapen b pas-
HO 46 W TIOJIHOE OTKJIOHEHWE CTPEIKU MpuOopa
nosrydaeTcs npu Toke B 10 ma, To BenuuuHa 110-
0aBOYHOT'O COITPOTUBIICHHUS

4

R=1 OOOE= 4000m.

Her HeoOXxomuMocTH TOYHO MOAOWpPATH BEIH-
YMHY COMPOTHBICHHS, TIOTOMY YTO MPOOHUK sIB-
JseTcsT He HM3MEPHTENbHBIM TPUOOPOM, a JIUIIb
HHIAKATOPOM (CHTHAIM3aTOPOM) HAIMYHSA TOKA B
npoBepseMoi nenu. [103ToMy pacdyéTHBIM MyTEM
OTIpeJieNIIeTCs UL PUMEpHas BeIM4nHA J100a-
BOYHOT'O CONPOTUBIICHUSI. OTKIOHEHHS BEITUINHBI
3TOTO COMPOTHBIEHHUA OT pacuétHoi n0 +30%
BITOJTHE JIOMTYCTHMBI.

st Gompmiero ymoberBa obparieHus ¢ Ipoo-
HUKOM HAJ0 BBIBOJHBIC €r0 KOHIIBI BBIMOIHUTEL B
BHUJIC TaK HA3bIBACMBIX II[YITOB.

185

Ilyn MoxHO cAenath U3 Kycka MeIHOH MPOBO-
soku auamerpom 1,52 5um n mmnoit 15—20cm.
OnuH U3 KOHIIOB MPOBOJIOKH 3a0CTPSIETCS, a KO
BTOPOMY KOHIIy MPHUIIAMBACTCS TUOKUH H30JIHPO-
BaHHBIN npoBoj. Ha 1niyn HajgeBaeTcst U30JISIUOH-
Has TpyOKa, a MECTO COCIUHCHUS IIyIa ¢ THOKIM
MPOBOJIOM IUIOTHO OOMATBIBACTCS H3OJSIIMOHHOM
nentou. IIpoBojia OT UIyMOB MPUCOETUHAIOTCA K
COOTBETCTBYIOIINM 3aKHMaM MPOOHUKA.

[IpoBepka mNPOOHUKOM 3aHUMAET HEMHOTO
BpEMCHH U B OOJIBIIIMHCTBE CIydacB Ma€T JOCTa-
TOYHO TPaBUIBHOE MPENCTABIEHHUE O TPUTOIHO-
CTH TOW WM WHOW JETalU JJI YCTAHOBKH B TIPH-
EMHUKE.

1
N3roroBieHune KaTyIICK

B coBpeMeHHBIX paJlUONIPUEMHHUKAX MPUMEHS-
FOTCSI Yallle BCEro LHUIMHAPUYECKHUE KATYLIKA Ma-
JBIX pa3MepoB. VMckmroueHne cocTaBiIsAoT KaTyll-
KM U JETEKTOPHBIX MPUEMHHUKOB, T OobIIne
pa3Mepsl KaTymieK CIIOCOOCTBYIOT YIyUIICHHIO
npuéma.

Ilo BuIy HaMOTKM KaTyIIKd OBIBAIOT OIHO-
CJIOiHBIE U MHOTOCIIONHBIE. [lepBble W3 HUX HpHU-
MEHSIOTCS TJIaBHBIM 00pa3oM B KOHTypax KOpOT-
KOBOJIHOBBIX JUaNa3oHOB. BTopele ucnonb3yorcs
B JUIMHHOBOJIHOBBIX JUAIla30HaX, a TAKXE B Kade-
CTBE JIpoccesiel, BKIIFOYAEMBIX BO BCIIOMOraTesb-
Hele 1enu. CpeaHEBONHOBBIE KaTyIIKH Hamatbl-
BAIOTCS U TEM U JPYTHUM CIIOCOOOM.

OJHOCJIOMHBIE KATVIIKHW. Onxocnoii-
HblEe KaTYIIKH HaMaThIBAIOTCS Yallle BCEro Ha Kap-
Kace MMIMHApPUIEcKor ¢popmel. B 3aBucumoctu ot
JUTMHBI OOMOTKH W YHCJIa BUTKOB IPOBOJ Hama-
TBIBAETCS IUVIOTHO — BUTOK K BUTKY, WJIU K€ C TaK
Ha3bIBaEMBIM IPHUHYAWTEIBHBIM IIIaroM, T.€. C
HEKOTOPBIM PACCTOSIHUEM MEXAY BUTKamu. B mo-
CJIIEIHEM Cllydae JJIsi HAMOTKM MOYXHO IPHUMEHUTH
HEW30JIMPOBAaHHBIM TpoBoA. Burtku karymku
JOJDKHBI IUIOTHO TpPUIIETaTh K MOBEPXHOCTH Kap-
Kaca 4 He CMEIIAThCsl B CTOPOHBI.

OpHy WM HECKOJIBKO KaTyIIeK MOXKHO Hamo-
TaTh Oe3 cranouka. [lepeq HaMOTKOH BO3Je Haya-
7a 0OOMOTKH B KapKace JIelaroTcs JIBa OTBEPCTHS,
B KOTOPBIX 3aKpeIUIsieTCs] KOHEIl MPOBOJIOKH. 3a-
TeM, OJHOM pyKoH Bparias kKapkac, a JIpyrod Ha-
TATHBas MPOBOJIOKY, POBHO YKJIAJBIBAIOT BUTKH
oOMoOTKH. [lo OKOHYaHMHM HAMOTKH 3aKPEIUISIOT
BTOPOH KOHEIl MPOBOJIOKH TaKUM K€ CIOCOOOM,
Kak W Hayajo karymku (¢pur. 1). OTBoms! OT Ka-
TyIIeK, KOTJAa OHM HEOOXOAWMBI, TPOINE BCETO
JieNaTh B BUZE TETeNb, HE OOpbIBas HamaThIBae-
Moro npoBoja. IleTnu Tyro ckpy4uuBaroTcs U Ipo-
IIyCKAarOTCs Yepe3 OTBEPCTHS BHYTPb KapKaca.

T
ITo pa3HbIM UCTOYHHKAM.



NMPOBHUK
U Ero
NPUMEHEHUE"

‘ ConpomusneHue
lMpubopom

MOXem cnyxums ool
g8osibmMmemp co wkanol §o 4-5 8
unu Munnuamnepmemp
€0 wkarnol 0o 10-15 ma

B paduonobumensckol
npakmuke rnpobHUKOM
Hasblgaemcs uerb, cocmaseHHasi
U3 usMepumenbHozo npubopa,
UCMOYHUKa MoKa U COMPomuseneHus

lemoYHUK moka

Memannu4eckue
7 HaKOHEYHUKU

vsonsmop lposod

lpu ucnbimaHuu
KamyuwkKu
cmpernka npubopa
OormKkHa OMKIOHUMBCS
noumu 00 KOHUa wKarsbl

YIcmoyHUK moka
U conpomusneHue
nodbuparomcs mak,
umobhk! NpuU 3aMbiKaHUU
uenu npobHUKa HaKopPOMKoO
cmperska npubopa
OMKMOHANack 0 KOHUa WKarsbl

lpu ucnsimaruu
KoHOeHcamopos
cmperska npubopa
He QosmKHa OMKITOHAMbBCS.
Ecnu émkocmp koHOeHcamopa
gesiuka, mo cmpenka riocne
Hebo1bwWo20 bpocka JormkHa
8038PaMUMbLCA K HYITH

iR /Tou ucnbimaruu
j 06MOMOK
mpaHCcghopmMamopos
u Opocceneli HU3KOU
yacmomsi cmpersika npubopa
ycmaHasnusaemcs Mexaoy Hyném |
U KOHUOM WiKarnbl

lMpu ucneimaHuu
8bICOKOOMHbIX COMPoOmMueneHull
cmpernka npubopa coscem
He O0/mKHa OMKIIOHAMBCS,
apu ucnbimaHuu
HU3KOOMHbIX conpomuseneHull
OOIKHa OMKIOHUMBCS
Ha HecKorbko deneHutll

lpu nposepke
omecymemaus 3amMblKaHus
mexqdy obmMomkamu
# unu mexoy obmomkol u
cepdeyHUKOM mpaHcgopmamopa
cmpernka npubopa He AomKHa
OMKITIOHAMbBCA

Lepammo”, 1948,Ne 11.
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Ecam BATKM KaTyIIKA JOJDKHBI HaMAaThIBATHCS
MIPUHYIATEIHHBIM IIarOM, TO HAMOTKa BEAETCS C
JOTIOJTHUTEIBHON TPOBOJIOKOM, HUTKOM WU IIHY-
pPOM COOTBETCTBYIOLIEH TOJIINHBI, KOTOpPhHIC Ha-
MaTBIBAIOTCSI OJHOBPEMEHHO C IPOBOJIOKOW 00-
MOTKH. [0 OKOHYaHWM HAMOTKHM HEHYXHas Tpo-
BOJIOKA WJIM HUTKA CMAaTBIBACTCS C KapKaca U Me-
Ky BUTKAMH KaTYIIKH OCTAIOTCS OJIMHAKOBBIE 10
pasMepaM CBOOOIHBIC MPOMEIKYTKH.

dur. 1. 3akpenneHne KOHLOB HaMOTKN.

IIpoBOJIOKY MJiI1 HAMOTKHM OJHOCIIOMHBIX Ka-
TYIIEK MOKHO MPUMEHSTH Pa3HBIX JUAMETPOB, HO
YUCJIO BUTKOB U JIIMHA HAMOTKHU JOJIKHBI OCTa-
BaThCsl HEM3MEHHBIMHU.

IJIOCKHE KATYIIKHW. B npocre#mux mpu-
EMHUKaX WHOTJA MPUMEHSIOTCS IJIOCKUE, TaK Ha-
3bIBAEMBIC KOP3UHOYHBIEC KaTYIIKU. Takue KaTyi-
KM HaMaTbhIBAIOTCS Ha KapKace, n300pakEHHOM Ha
¢wur. 2.

dur. 3. CotoBas
KaTyLlKa.

dur. 2. Kapkac gns
NSIOCKOM KaTyLLKM.

Kapkac nsroroBmnsercs W3 TOJICTOTO KapTOHA,
TOHKOW (paHephI WM IPYrOro W30JISIIMOHHOTO Ma-
Teprana. Yucio BRIPE30B B KapKace MOXKET ObITH
moboe, HO 0043aTeNTbHO HEYETHOE, TaK KaK MHAYe
HE TIOJYYHUTCS KOP3MHOYHOE PACIIOJIOKCHUE BUT-
KOB KaTyIKu. [ TyOUHY BBIPE30B HE CIICAYET Je-
naTh OoJiee TOJIOBHUHBI pagnyca KapKaca.

Butku KaTymiku HaMaThIBaIOTCSI 3UT3aroo0-
pa3HO Yepe3 OAWH BHIPE3, a KOHIIBI MPOBOJA 3a-
KPEIUISIOTCS B OTBEPCTHAX Kapkaca. O01mee 9uciio
BUTKOB Yy TaKOH KATYIIKH COOTBETCTBYET YHCIY
MOJIHBIX 0OOPOTOB TPOBOJIOKHA. Y HAMOTaHHOW
KaTyIIKH O0Illee YHCIO0 BUTKOB PAaBHO YABOEHHO-
My YHCIYy BHTKOB, PAaCIIOJIOKCHHBIX Ha OJHON U3
CTOPOH Kapkaca.

Ha ToMm e kapkace MOKHO HAMOTATh KaTyIIKY
1 ¢ OONBIIUM YHCIOM BUTKOB, €CIH NMPUMEHHTH
JBOMHOM mIar HaMOTKHU. [ 3TOr0 MpOBOJIOKY
HaJ0 HaMaThIBaTh HAa KapKac TaKXe 3Ur3aroo0-
pa3Ho, KaK U B IIEPBOM CIIy4ae, HO He 4Yepe3 OJInH,
a gepes J1Ba BeIpe3a.
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KATYIIKHY, HAMOTAHHBIE «BHABAJI».
BenuunHa WHIYKTHUBHOCTH 3aBHCHT OT 4YHCIA
BUTKOB KAaTyIIKH. B KOHTypax &isi HaCcTPOWKH
MpUEMHYKA Ha CPEAHEBOIHOBBINA M JITTHHHOBOJIHO-
BBII JMamma3oHbl MPUMEHSIOTCS KaTYIIKH C YHC-
JIOM BHUTKOB OT HECKOJNBKHX JECSTKOB /O He-
CKOJIBKUX coTeH. OTHOCTIOWHBIC KATYIIIKH C TAKUM
YHICIIOM BUTKOB MOJYYaroTCsI TPOMO3IKUMHU U 3a-
HUMAIOT MHOTO MecTa. [103TOMy B COBpeMEHHBIX
MPUEMHUKAX TPUMEHSIOTCS MHOTOCIIOMHBIE Ka-
TYIIKH ¢ OOJNBITUM YUCIIOM BUTKOB.

IIpeumyiiiecTBO MHOTOCIOMHBIX KAaTYIIEK — UX
KOMITAaKTHOCTh. HO ecii MHOTOCIOHHYIO KaTyIIKy
HaMaThIBaTh OOBIYHBEIM CIOCOOOM, YKIIabIBas
BUTKH OIHOTO CJIOSA MapajuielbHO BUTKaM APYTro-
ro, TO MEXIy BUTKaMH o00pa3yercs TOBOJIHHO
Oospinass coOCTBeHHass EMKOCTh, YTO HEXKena-
TEJIHHO, MO0 Ka4eCTBO KATYIIKH MPHU STOM 3HAYH-
TeapbHO yxyamaercs. [ns ymensimeHusi coOct-
BEHHOW €MKOCTH KaTYIIKU MPUMEHSIOTCS Pa3Jind-
HBIE CIIOCOOBI HAMOTKHU. CaMbIii MPOCTOM CIocoo,
KOTOPBIN 9aCTO MCIONB3YETCS B PaTUOIIOOUTENh-
CKOI1 MPaKTUKE, —3TO HAMOTKA KaTYIICK «BHABAJI»
(BUTKH yKJIaabIBAIOTCS 03 COOIOMCHHS KaKOTO-
6o mopsiaka). HamMoTka «BHaBaI» MPOU3BOIHT-
Cs OT PyKH Ha TOTOBOM KapKace MEXOy IBYyMs
EUYKaMHU.

COTOBAA KATYIHIKA. Butku cotoBoii Ka-
tymku (pur. 3) pacrmomokeHbl B ONpPEAeIEHHOM
MOPsIJIKe, BCIEJCTBUE Yero cOOCTBEHHAs EMKOCTh
€€ CBOIUTCA K MaJIOH BEIUYHHE.

Karymka HamaTbIBaeTCst Ha KPYTJIOM JIEPEBSH-
HOM Mmabnone, m3o0paxénaoMm Ha ¢ur. 4. /(na-
MeTp miabJoHA Yale BCEro BHEIOMPAOT PaBHBIM
50mm. Ha moBepxHOCTH I1a0j0HA MPOCBEPIIMBA-
FOT TOHKHM CBEpJIOM JIBa psifia OTBEPCTHH Ha TITy-
ouny okono 10 mm, B KOTOpBIE Tyro BCTaBISIOT
TOHKHE TBO3H O€3 ILISIOK.

dur. 4. LabnoH ans HamMoTKK
COTOBOW KaTyLLIKW.

Paccrosinne mexay psjiaMu OTBEPCTHUH oOIpe-
JeNeT IMUPHUHY KaTyIIKAd W MOXET OBITh B3STO
mo6biM, HanpuMmep 20—-25mm. Yucno otBepcTuit
JUTS TBO3ZIEH B KaXKAOM DSy AOJDKHO OBITH He-
geTHBIM — OT 17 m 6omnbie. Bee oTBepcTHs Kax-
JOTO psifia JOJDKHBI OBITh PACMOJIOKEHBI Ha PaB-
HBIX PACCTOSHUSIX OJHO OT JIPYroro, a COOTBETCT-
BYIOIIME OTBEPCTUSI 00OMX PSAOB — APYT MPOTUB

apyra.



Pa3MmeTky oTBepcTHif Ha MA0JIOHE JTydIIe BCe-
ro Jenartb Tak. bepércs mosocka MUIIMMETPOBOM
Oymarwu, paBHas 10 JUIMHE OKPY>KHOCTHU IA0JIOHA,
a Mo MUPHUHE — IMUPUHE OOMOTKH. JTa IMOJIOCKA
[0 JTMHE JIEUTCS Ha YHCJIO PaBHBIX 4YacTei, co-
OTBETCTBYIOIIEE YHCIY T'BO3/JE€H B OJHOM pSAY.
3aTeM moJiocKa HaKJICUBACTCs Ha MAOJIOH.

B kaxmom psny rBo3aM HyMEpyIOTCS IO TIO-
panky. Mexay psnamMu TBO3JIed MPOKIIaIbIBACTCS
TOHKAas MOJIOCKAa KapTOHA, Ha KOTOPYHO HamMaThIBa-
€TCs KaTyIIIKa.

[IpoBo HamMaTHEIBAIOT HAa OOJIBAHKY 3WUT3aro00-
pasHO, T. €. OH MOOYEPETHO MEePEXOAUT C TBO3MISL
OJTHOTO psiJia Ha TBO3/b BTOPOTO Psijia 4yepe3 ompe-
JeNEHHOE YHCIIO TBO3JIEH.

JlomycTuM, MBI IMeEM IA0JIOH ¢ 25 rBO3asIMHU
B KQXJIOM PSAy W PEIIJIN BECTH HAMOTKY 4epes
13 rBo3aeit. Torga, yKpenuB KOHEI[ IPOBOJA Ha
reo3ze 1 B mepBoM psty, BeiEM MIPOBOJIOKY Hawc-
Koch yepe3 13 rBo3ueit k reo3aio 14 Broporo ps-
na. OOOTHYB 3TOT TBO3/Ib, BEIEM MPOBOJ K TBO3-
JII0 2 MEpPBOro psijaa, a OT Hero K reo3ao 15 Bro-
poro psana u T. 1. CxeMa HAMOTKHU TaKOW COTOBOH
KaTyLIKH [MoKa3aHa Ha ¢ur. 5.

1 356 7 911131517 19212325

1 35 7 911131517 19212325
®ur. 5. Cxema HaMOTKM COTOBOW KaTYLLIKW.

=NWAO

HamaTpiBaTh MOXXHO U ¢ JIFOOBIM APYTUM IIIa-
roM, Hanpumep depe3 12, 7uinu 6 rBo3aei.

[Ipy HaMOTKE HAMO CICOUTH 32 TEM, YTOOBI
MPOBOJIOKA JIOXKWJIACH BHTOK K BUTKY PSIOM H
POBHO; JUISI 3TOTO TPOBOJIOKY HEOOXOIUMO BCE
BpeMs HaTsIruBaTh. 110 OKOHUYAHWM HAMOTKH Ka-
TYIIKAa CJIETKAa MPOMUTHIBACTCS XHUIKUM PacTBO-
pOM IIIeJUTaKa WM B OTIAENbHBIX MECTax CKIIEHBa-
eTCsl KOJJIOAMEM; 3aTeM TBO3H BRIIEPTUBAIOTCS U
rOTOBas KaTyIIKa CHUMAETCs C I1a0ioHa.

BuTkoM KaTymiku cyuTaeTcs OJUH TOJHBIN
000pOT IIPOBOIa BOKPYT IIIa0JI0HA.

KATVYIIKU TUITA «YHUBEPCAJIb». B co-
BPEMCHHBIX MPUEMHUKAX 4Yallle BCETO MPUMCHS-
FOTCS MHOTOCJIOMHBIE KATYIIKU «yHUBEpPCAIbHOU
HaMOTKH». Takue KaTymIku MOXOKH Ha COTOBBIE,
HO OTJIMYAIOTCS OT HHUX OOJBIICH IIOTHOCTHIO
PacHoJIOXKEHHSI BUTKOB U, CIIEIOBATSILHO, MEHbB-
muMu pasmepamu. OHH O4YeHb KOMITAKTHBI M Ha-
MaThIBAlOTCS Oe3 mabiioHa Ha CIIEIUANILHBIX CTa-
HOUYKax. BHUTKM KaTymiku pacrojiararoTcs 3uria-
roo0pa3HO TJIOTHBIMH PSAAMH W TEPEeKperIrBa-
I0TCSA TIPH OJTHOM 000pOTE B ABYX HIIM HYETHIPEX
MecCTax.
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Karymiky yHuBEpcaibHONM HAMOTKH MOXHO
HaMaThIBaTh U 0€3 CTaHKa, HETIOCPEICTBEHHO OT
pyku. C mepBoro pasa oObIYHO HE yHa€Tcs XOpo-
10 HAMOTaTh TaKy KaTYIIKy, HO TIOCJE TpPEX-
YETHIPEX HAMOTOK BCE YK€ MOYKHO MOJYYUTh YIAOB-
JIETBOPUTENBHBIE PE3YIIHTATHI.

Karymka HaMmaTeiBaeTcs Ha OyMakHOE KOJIEY-
KO, HaJIeTOe TJIOTHO Ha KapTOHHBIA Kapkac. IlIu-
pUHa KoJe4yKa JOJDKHA OBITh HECKOJBKO OOIbIIE,
YeM IMPUHA HaMaThiBaeMoO# katymiku. Jlns mpa-
BUJIBHOW YKJIAJIKU BHUTKOB BJIOJIb KapKaca M Ha
Kpasx KoJieuKa HaJl0 IPOBECTH JBE AMAMETPAIHHO
MTPOTUBOIIOJIOKHBIE OPUCHTUPOBOYHBIC TPSMBIC
JIUHUM g U O, a TI0 KpasiM caMoro KOJeuKa — JIBE
OKPY>KHOCTH 8 U 2, PAaCCTOSHUE MEXITy KOTOPHIMHU
COOTBETCTBYET IupuHe Karymku (dur. 6).

dur. 6. PasmeTka N WNF N
wabnoHa u KonbLa

8
ana Katywek tuna S v ) ; ________

“YHuBepcanb”.

Hamotka npounsBonuTcs cornacao ¢ur. 7.

Hauarno 1/2 o6opoma
a 6
/)

/] \ I

1 obopom lNopsidok Hamomku
\ a / 6
AlVa

/ /v

@ur. 7. Cxema HaMOTKM KaTyLLEK
Tvna “YHusepcanb”.

CHagarna yKperwIsitoT Ha KapKace MPOBOJ U Tie-
PEBOJIAT €0 Ha KOJICUKO TaK, YTOOBI HAYaJI0 BUTKA
MPUXOJAWIOCH Ha OJHOM U3 pa3MEUYEHHBIX JTMHUM
(), a 3areM KOCBIM TIEPEXOZOM IOBOMSAT IIPOBOJ
JI0 TPOTHUBONOJOXHOW JIMHHH, CTHOAIOT €ro u
caoBa BenyT Kk nepBoi smHuu (Il). Crnemyrommii
BHUTOK VKJIAJBIBAIOT TaK, YTOOKI IEpErud MpoBoja
MPOXOJIUII Yepe3 MEPBBIA BUTOK M MIPUKUMAI €T0,
a TPOBOJ| BUTKA IIeJN OBl Jajbllie MapalieIbHO
mepomy BuTky (IlI). damee ykiaamsiBaroT BUTKH B
TOM >K€ TOpSIIKe, T. €. Bpamas Kapkac, Hamarbl-
BaIOT MPOBOJ KOCHIMH MEPEX0JIaMH, CTUOAIOT ero
B MECTaX MEePEeX0/I0B U BEAYT NapauIeIbHBIMHU PS-
JamMu TakuM 00pa3oM, dYTOOBI Kaxable Mocie-
JYIOIIIUE TIOJIOBUHBI BUTKOB 3aXOJIMIH Ha M3ru0ax
3a MpeAbIAYINe U MPHKUMATH X K KoJeuky. s
TOTO YTOOBI NIEPBHIE BUTKH HE CIIOJI3AJIN C KOJIEU-
Ka, UX HaJI0 IPUKIICUTh K HEMY JTAKOM.

[Ipy HaMOTKE HEOOXOAMMO CIICIUTH 32 TEM,
9TOOBI IUPUHA BCEX CJIOEB KATYIIKH ObLIa OIIU-
HAKOBOW, ISl 4YeT0 HaJl0 PaBHOMEPHO MPUKIMATh
BCE BUTKHU B MECTaX HX IEPEXOJIOB.



KATYIIKA OBPATHOM CBSI3H. B npuém-
HUKax C OOpaTHOM CBS3bIO0 MPUMEHSIOTCS TOTOJ-
HUTEIIEHBIC KATYIIKH, UHIYKTUBHO CBS3BIBAEMBIC
C KaTylIKaM# KOHTYpa. DTU IOTIOJTHUTEIHHBIC Ka-
TYIIKA HA3bIBAIOTCS KaTyIIKamMu OOpaTHOM CBSI3H.
Yarme Bcero KaTyIIKH KOHTYpa M KaTyIIKa o0part-
HOW CBSI3U PacrojararoTcs Ha OJTHOM KapKace.

NHAYKTUBHOCTh WJIM YWCIIO BHUTKOB KaTyIIEK
00paTHOM CBS3W HE SBIISIOTCS TOYHBIMH Pacy&T-
HBIMH BEJTUYMHAMHU M MOTYT OBITh HECKOJBKO W3-
MEHEHBI B Ty WU APYTYIO CTOPOHY. BaxkHO nuiiib,
9TOOBI CBSI3b MEXKIY KaTylmIKaMHu Obla JTOCTaToY-
HOW M YTOOBI KOHIIHI KATYIICK OBUIM BKJIFOUEHBI
MPaBWILHO.

KaHody p———Kamyuwka

I
) ]

K-bH H Kamyuwka

K cemke g KOHmMypa

- L |

®ur. 8. MNMpaBunbHOE BKNOYEHNE
KaTyLLKn obpaTHOM CBA3N.

[IpaBunbHOE BKIIIOYEHHE KATYLIEK KOHTYpa U
00paTHOH cBs3W MoKa3aHo Ha ¢ur. 8: obe karym-
KH PacHoJIOKeHbI Ha OJTHOM KapKace M HaMOTAaHBI
B OAMHAKOBOM HampasieHHH. B 3TOoM ciyuae
KpaiiHue, ynanéHHbIE KOHIBI KaTyIIEK MOIKIIO-
Ya0TCS K CETKE U K aHOAY JIaMIIBI.

. 1
Pasmerienue neranen Ha 1accu

PanmonansHOoe pacnojokeHue JeTajneid Ha
[IaccH SBJSIETCS, TOXATyd, CaMbIM OTBETCTBEH-
HBIM 3TalioM B KOHCTPYKTOPCKO# paboTe panuo-
JOOUTENS, IOTOMY YTO OT NPaBUIBHOTO pa3Me-
IIEHUS JeTaIe B OOJBIION CTEIIEHN 3aBUCHUT Ka-
YEeCTBO pabOThI MPUEMHUKA.

B nrobom nake Hamboliee MPOCTOM PagHoOIpH-
€MHUKE B3aMHOE PACIIONIOXKEHHUE aeTaneii o0y-
CJIOBJICHO OCOOEHHOCTSIMH JaHHOW KOHCTPYKIIHH.
N xoTs mpu MOHTa)ke BO3MOXKHBI pa3IUYHbIC Ba-
pUAHTBl pa3MEUIEHUs JAeTajeil, KaXIbld W3 HUX
JOJHKEH MOTYMHATHCS OTIPeIeIEHHBIM MTPaBUIIaM.

Pacnonmokenue neraned JOMKHO oOOecTedH-
BaTh yI00OCTBO MOHTaka M KOMITAKTHOCTh KOHCT-
PYKIIHM TpUEMHUKA, a TakKe MPOCTOTy oOpare-
HUS C HUM. Bce neranu HOmKHBI OBITh JTOCTYITHBI
JUTSL OCMOTpa, TPOBEPKU U PEMOHTA.

Jlo W3rOTOBNEHMS IIacCH CIeAyeT Ha JIHCTe
Oymaru caenaTh pa3METKy IMPaBHWJIBHOTO pacIo-
JIO)KEHUST OTOOPAaHHOTO W MPOBEPCHHOTO KOM-
miekTa neraieil. Ix Hamo pacmonarath Tak, 4To-

! «Panno», 1950 Ne 3.
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OBl COEOUHHUTEIBHBIE TPOBOJHUKH TMOIYJaTUCH
BO3MOKHO KOpOYE M YTOOBI MEXITy HUMH HE MOT-
JIa BO3HUKATh BPEHAS AJICKTPUIECKast CBA3b. J[st
ATOr0 MPOBOJHUKU CETOYHOM M AaHOJHOM ILemei
JaMIBl HAaZIO pacroiaraTh BO3MOXKHO [ajbllie |
MO IPSIMBIM YTIIOM JPYT K APYTY.

3areM IIomaab, 3aHUMaeMasi BCEMU JICTAIIMU
Ha Oymare, OdYepuYMBAETCS TNPSAMBIMH JHHHSIMH,
KOTOpBIE U OTIPEAETAT pa3Mephl OYAYIIETO MIACCH.
[Tonmy4yeHHBIH 3CKHU3 CIY>KUT Pa3METOYHBIM Yep-
TEKOM IIPU U3TOTOBIICHUH IIACCH.

Ha ropw3oHTanmpHON dYacTh macch OOBIYHO
pacrojararTcsl JTaMITOBBIC MAHEIBKH, JIETAd KO-
nebaTenbHBIX KOHTYPOB, CHIJIOBOW TpaHchopMa-
TOp, DJIEKTPOJIUTHYECKUE KOHIEHCATOPHI H PN
Jpyrux KpynHbix neraneid. Ha mepenneit BepTu-
KaJIbHOM CTEHKE MOHTHUPYIOTCS I€Tall, UMEIOLIUE
PYYKH YTIPaBJICHUS: MIEPEKITIOYATENb JUAa30HOB,
pPETyNATOpbl TPOMKOCTH M TeMOpa, IIKaIbHbIE
ycTpoicTBa U T. A. Ha 3aaHe# cTeHKe ycTaHaBIU-
BalOTCS THE3/A WK 32)KUMBI JUISl aHTCHHBI, 3a3¢M-
JIeHWs,,  3BYKOCHHMATENs,  JOIMOJHUTEIBHOTO
TPOMKOTOBOPUTEINS U TIP.

[To BO3MOKHOCTH JeTalnu HaJO0 YCTaHABIMBATh
TaK, 4TOOBI MX BBIBOJAHBIE KOHTAKTHI HAXOJMJINCH
C BHYTpPEHHEH CTOPOHBI IAacCH W OBLIM YAOO0HO
pacrojoXKeHbI NI BBIIOJHEHHUS MOHTaxa. Jlera-
JIA, OTHOCSAUIMECS K OJHOM CTYNEHH, CICAYET
TPYNIHAPOBATH OKOJIO CBOEH JIAMITBI, C TEM YTOOBI
COCIUHUTEIIbHBIC MPOBOAHUKH TOJMYYaJIUCh HAH-
Oosee KOPOTKUMH.

PaccmoTpuMm pasmelnieHue aeTtanel Ha Imaccu
KOHKPETHOH PaiHOII00NTEIIbCKON KOHCTPYKIIUA —
npuémunka tuna PJI-1 (cm. ¢ur. 4 u 5 Ha c1p.
179).

B nanHOM npu€MHMKE arperat KOHJEHCATOPOB
MepeMEHHON EMKOCTU YCTAaHOBJIEH B CEpEIUHE
TOPU30HTAIBPHOM YacTU IIACCH, XOTSA TaKOE €ro
pacmloJyoXKeHHe He SBISETCS EIUHCTBEHHO BO3-
MOXHBIM. PerieHue »Toro BOMpoca 3aBUCUT OT
THTIA BEIOPAHHOMW IIKAIBI HACTPOWKH, a TAKXKE OT
00IIIero KOHCTPYKTHBHOTO OGOpPMIICHHS MPHEM-
Huka. CoBpeMEHHBIE MIKAbl HACTPOHKH MOXHO
pa3zeNnuTh Ha JBa OCHOBHBIX BHaa. K mepBomy
OTHOCSTCS IIKaJbl, Yy KOTOPBIX yKa3aTellbHas
CTpeiKa KPeMnUTCsl HeTTOCPEACTBEHHO Ha OCH KOH-
JeHcaTopa mnepeMeHHo &Mkoctu. CregoBaTenb-
HO, pAacCIOJIOKEHUE TaKOM IIKaJIbl CBA3aHO C Me-
CTOM YCTAaHOBKHM TIOCJIEIHETO. Y WIKal BTOPOTO
BHJIa yKa3aTeJbHasl CTPENKa CBSI3BIBACTCA C OCHIO
KOHJICHCATOpa HE HEMOCPEICTBEHHO, a MpU IO-
MOIIM Tpocuka. Takyio WIKamy MNpaKTUYeCKH
MOJKHO pacrojaraTh B JTFOOOM MecTe.

KoucTpykTiBHOE odopmiieHue TpUEMHHUKA
TaK)Xe MOXET OBITh JIBYX BUIOB. TOPH3OHTAIBHOC
¥ BepTHKalbHOE. B mepBoM ciywyae mikana Ha-
CTPOMKM U TPOMKOTOBOPHUTENb pPACIONAraroTCs



pSAAOM, a BO BTOPOM — T'POMKOTOBOPHUTENH MOHTH-
pyeTcs HaJl UK O] IIKaJIOM.

[llkamy creayeT ycTaHaBIMBATH TakK, YTOOBI,
ObUIO yMOOHO HAOMIOAATh 3a TEpEeMEIICHUEM
CTpEJKU NIPU HACTpOMKe MpUEMHHUKA. B HaAcTOb-
HBIX KOHCTPYKIHMAX OHa JOJDKHA PacIoyiaraTrbes
Ha BbicoTe 10—20cm ot HmxHero kpas Qyrtisapa
MPUEMHIYKA, & B KOHCTPYKIIMSIX KOHCOJIHHOTO THIIA
Ha 90-110c¢m or mona. Bce pyuku ynpaBieHus
MPUEMHUKOM HaJl0 YCTAHABIIUBATH IO/ ITKAJIOH.

PaccmoTpum Tenepr pacnonokeHue KOHTYPOB
JUJISl HACTPOMKH U UX JieTajeH.

Kpome kaTyiex WHAYKTHBHOCTA M KOHJICHCA-
TOpPOB MEPEMEHHON EMKOCTH, JETalsIMH KOHTYPOB
SIBIIIOTCA TIEPEKITIoYaTellb AUAa3oHoB, MOICTPO-
€4Hble KOHJEHCATOPbI, COMPOTHUBIEHUSI M TOCTO-
SITHHBIC KOHJICHCATOPBI Pa3Bs30K.

B paccmatpuBaemoii kouctpykuuu (M. dur. 4
Ha ctp. 179)KaTyIIKy BXOAHOTO KOHTypa U reTe-
pomuHa (L3 — Lg 1 Lg — L;5) pa3merieHsl Ha Bepx-
HEl TaHemu IIacCH, 4TO OOCCICUYMBAET MHUHH-
MaJbHYIO [UIMHY TIPOBOJHHUKOB, COEIMHSIOIINX
ATH KATYIIKH C COOTBETCTBYIOIIUMH KOHTAKTaMH
nepekirouatens. C 3ToH e Lebl0 MepeKoda-
TeJIh TUANa30HOB PACIOJIOKEH HETOCPEACTBEHHO
MO/ KaTyIIKaMHU.

Ecnmu B cxeme mpuéMHHKAa WMeEETCS CTYICHb
YCHUIJICHUSI BBICOKOM YacCTOTHI, TO KAaTYIIKH 3TOH
CTYNEHH M TMpeoOpazoBaTeNsi YacTOThI JOJKHBI
OBITh pa3NeNeHbl 3KpaHOM. B MmomoOHBIX ciydasx
KaTyIIKA CTYNCHH BBICOKOW YacCTOTBHI pa3Melia-
FOTCS CBEpPXY MIaccH (€M OHO METAJLIMYECKOE), a
KOHTYPOB IpeoOpazoBaTensi — MO IIacCH, KOTO-
pO€ CIYXHUT SKPaHOM, YCTPaHSIONUM B3aUMHYIO
CBSI3b MEX/Ty 3TUMH KaTyIIKaMH.

WNHorga KOHCTPYKTOpPY TPHXOAWUTCS BCE Ha-
3BaHHBIC KaTYIIKWA YCTAHABIMBATH PSJIOM, B HEIIO-
CpeACTBEHHO# Onm3ocTu Apyr K npyry. Toraa Bo
n30eKaHne BPETHBIX AIIEKTPHUECKUX CBSA3EH Kax-
JIYI0 KaTyIIKY IMOMEIIAIOT B OT/IEIbHBIN METaLIH-
YeCKHUI 3KpaH.

Hns mpeaBapuTenbHON HACTPOMKH KOHTYPOB
MapajuleIbHO KaTyIIKaM MPHUCOEIUHSIOTCS TOA-
CTpoeUHbIe KoHIeHcaTophl (B qanHOM citydae Cz 1
C,). C 1enbio yKOPOYCHUsI COSTHHUTEIBHBIX TPO-
BOJHHKOB X PAacIoiaraioT Ha IIacCH MEXIy KOH-
TYPHBIMH KaTyIIKAMHU.

B BBICOKOYAaCTOTHOM Yy3J1€ paccMaTpUBaeMOro
NpUEMHHUKA arperat KOHJEHCATOPOB MEPEMEHHOU
E€MKOCTH PAacIiOOKEH HECKOJNBKO B CTOPOHE OT
Karyiiek. HampammBaeTcst BOIIpoC: He CIEAyeT JIn
MPUOJIM3UTH TOT arperar K KaTyIIKaM, XOTS Obl
3a CUET OTHMAICHUSI TIEPEKITFOYaTeNs TUAa30HoB?

Takoe perieHue 3ajadu HENb3sl CUUTATH Ipa-
BUIBHBIM. J[e710 B TOM, YTO arperatr KOHJCHCATO-
POB COEAMHSAETCS CO CXEMOH BCEro TOJBKO dHe-
THIPEMSI TIPOBOJIHUKAMH, JIBA U3 KOTOPBIX 3a3eM-
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nsores. K mepekimioyaTento ke Tuana3oHoB MOJ-
XOJIUT 3HAYUTENILHO OOJIbIIIee YMCIIO MPOBOIOB (B
JTAHHOM ciTydae Ooublire faecatH). CiaeaoBaTeNbHO,
JUTSL COKpAIeHUs! 001l TTMHBI MOHTaXHBIX TIPO-
BOJHHMKOB BBITO/IHEE pacIojiaraTh KaTyIIKHA BCEX
KOHTYPOB KaK MOKHO OJIDKE K TMEepeKIodaTeltio
nuama3oHoB. [Ipu 3ToM Kakmas KaTylika JOJDKHA
MMETh OTAEIBHBIN dKpaH.

Karymku rereponnHa Hamo pasmemaTh IO
BO3MOXKHOCTH Jalbllie OT HAarpeBalolIuXcs BO
BpeMsl pa0oThl JeTaiel, MOCKOJIBKY 4acToTa KO-
nebaHui TeTEepOMHA CHIIBHO 3aBHCHUT OT TeMIIe-
patyphl. B kpaiiHem ciyyae UX CleyeT OTACHATh
OT HarpeBarolIuXcs JeTanei MeperopojkaMu u3
MaTepuraia ¢ HU3KOH TeIIONpPOBOIHOCTEIO.

B nanHOM npuéMHUKE BCce ACTAM BbICOKOYAC-
TOTHBIX KOHTYPOB PACIIOJIIOKEHBI TaK, YTO CBOUMU
KOHTaKTHBIMH BBIBOJIAMH OHH MPUTIAHBAIOTCS HE-
MMOCPEACTBEHHO K MEpPEeKII0YaTelio, W I03TOMY
HaJ00HOCTh B COCIUHUTEIBHBIX TPOBOJHUKAX
oTmajnaeT. ITUM YCTPAHSAETCS BO3MOXHOCTH BO3-
HUKHOBEHHSI TAPA3UTHBIX CBS3EH.

3a mpeoOpazoBaTENLHON CTYIIEHBIO B Cylepre-
TEPOAMHHOM TMPUEMHUKE CIEAyeT YCHWIUTENb
MPOMEXKYTOUHOM YacToThl. Kaxkas cTyneHpb TaKko-
IO YCWJINTEINs OOBIYHO COCTOUT W3 TpaHchopma-
TOpa TMPOMEKYTOUYHOM YacTOTHI, YCHUIUTEIbHON
JIAMIbl U PAAa BCIOMOTATENbHBIX aetanei (mo-
CTOSIHHBIX COTIPOTHBJICHUI M KOHICHCATOPOB).

B paccmaTpuBaemoil cxeme HMEIOTCS JBa
TpaHcopMaTropa MPOMEKYTOYHON YaCTOTHI, KO-
TOpbIe BKIIOYAIOTCS MEXIY MPeoOpa3oBaTEIbHOM
nammoi 6A8 u nerexropHoit mammnoi 6I'7. Codcrt-
BEHHO YCHJIUTEJIEM MPOMEXYTOYHOU YACTOTHI SIB-
nsetcs aamna 6K7. Tpanchopmatop Tp; 1 1ammna
6K7 ¢ 1enpio yKopoUueHHsI COSTMHUTENBHBIX MPO-
BOJHUKOB pacmonaratorcst psaoM. Bcee mpouue
JeTaNM, BXOJSIINE B JAHHYIO CTYICHb, TOJKHBI
OBITH PACTIOJIO’KEHBI OJIMKE K JIAMIIE.

Oco0o0e MeCTO B KOHCTPYKIIUM 3aHUMAIOT Ta-
KHE JICTAJIH, KaK PETyJIATOPhI TPOMKOCTH, TeMOpa,
06paTHO# CBs3HM (B MPUEMHMKAX TIPSAMOTO yCHIIE-
HHSI), KOTOPbIE HE BCeraa ynaéTcsi MOHTHPOBATh C
COOJIFO/ICHUEM YKa3aHHBIX BBIIIE TPABUI; 3TH Jie-
Tajgu OOBIYHO MPHUXOIWTCS TIOMEIIAaTh Ha Mepen-
Hel cteHke mmraccu. [Ipm BeIOOpe MecTa ISl HUX
CJIETyeT CUMTAThCS C YJOOCTBOM B3aMMHOTO pac-
TIOJIOKEHUS PYUCK yIPABICHUSI.

Pydky perymstopa TpOMKOCTH WiIH O0OpaTHOM
CBs3M (B MPHUEMHHKAX MPSIMOTO YCHIICHHUS) y100-
Hee MoMenaTh JeBee Pyyku HacTpoilku. UMeHHo
TaK pacIoio’keHa 3Ta pydka B pa30HpaeMoM MpH-
émunke PJI-1.

Jlamribl yCUITEHHMST HU3KOW YacTOThI (ECIU HX
HECKOJIBKO) PacIojiararoTcs psAaoM, a BCe JCTaH,
OTHOCSIIIIMECS K OJTHOM CTYNEHU YCUJICHUS] HU3KOU
Y4acTOTHI, — [0 BO3MOXKHOCTHU OJIMKE K JIAMITIOBOM



naHenbke. Perymaropsl rpoMKocTd U TemMOpa co-
CIUHSIOTCS CO CXEMO# dKpaHHpPOBaHHBIM (B Me-
TAJTHYECKON OTUIETKE) TIPOBOIOM.

JlaMmbl cTyneHel mpeaBapUTENbHOIO yCHie-
HUSl HU3KOW YacTOThl BO M30E€KaHWE TOSBICHUS
(oHA TIEpEeMEHHOTO TOKa HAJ0 pacroiarath IO
BO3MOXKHOCTH JAJIbIIE OT CHJIIOBOTO TpaHC(opma-
TOpa u apoccens QUIbTpa.

B mpuémaunke PJI-1 meppas jnamma ycumiieHHS
HU3KOM yacToTel (6'7) ycTaHOBNIEHA B HEMOCPE-
CTBEHHOH OJIM30CTH OT CHJIOBOTO TpaHC(hOpMaTo-
pa, 9TO SBISIETCS OTCTYIUICHHEM OT HM3JI0)KEHHOTO
BBIIIE TMpaBujia. Takoe pacloiIOKEHUE MOXKET
SIBUTBbCS TMPUYUHONW BO3HUKHOBEHHsI (poHa mepe-
MEHHOTO TOKa.

MexaynaMIioBeie  TpaHCcHOpMaTOphl HU3KOM
YacTOTHl HAIO pa3MellaTh BO3MOXKHO JajibIle OT
BBIXOJTHOTO U CHJIOBOT'O TpaHC(hOpMAaTOpOB U yc-
TaHABJIMBATh TaK, YTOOBl WX CEPACYHUKHA OBILIH
PaCIONOKEHBI MEPIECHAUKYISIPHO K CEpACUHUKAM
YKa3aHHBIX TPaHC(HOPMATOPOB.

Bce neranu BBIIPAMUTENBHOM 4YacTH TPUEM-
Huka (cunoBoi Tpanchopmarop, KEHOTPOH, Criia-
JKUBAIOUIHHA (QUIBTP) YCTAHABIUBAIOTCS B OJHOM
MecTe M BO3MOXKHO Oimke npyT K mpyry. OmgHako
MTOCKOJIBKY KEHOTPOH BO BpeMsi paboThl CHIBHO
HarpeBaeTcs, TO HENb3s YCTAaHABIMBATH B HETO-
CPEICTBCHHON OJM30CTH K HEMY KOHIEHCATOPHI
¢dbunsTpa.

Henp3st Taxke pacnonaratb BBIIPSIMUTENb
BOJIM3M JIeTael IETCKTOPHOM CTYIICHH, a TaK:Ke B
HEMOCPEICTBEHHOW OMM30CTH K KOHTYPHBIM H Te-
TEPOJUHHBIM KaTymikaMm. [loaToMy B mpuéMHUKE
PJI-1 BBImpsMHUTENHs PACHOIOXKEH HA MPOTHBOIIO-
JIO)KHOM 110 OTHOILLIEHHUIO K BBICOKOYACTOTHOM dac-
T TPUEMHUKA CTOPOHE Iaccu. Takoe pacmoiio-
JKEHHE HAJI0 CUATATh HAN0O0JIEe MPABUIBHBIM.

3aTpaTHB HEKOTOPOE BpeMs Ha BBHIOOP Hambo-
Jiee 1enecooOpa3HOro BapuaHTa PACIIOTIOXKEHHS
JeTanei, MOXHO 3HAUUTEIBHO YIIPOCTUTh MOHTAX
npuéMHUKAa W u30eXarTh 3aTPYJAHCHUH IMPU €ro
HaJa)KMBaHUH.

. 1
CoenuHenue aetaien B CXeMy

ITpuémuuk — cnoxHoe yctporctBo. Ero neit-
CTBUEC CBSI3aHO C MPOXOKICHHEM Pa3HOro poia
TOKOB IO Pa3IUYHbIM y4acTKaMm cXeMmbl. [[ns Ha-
MIPaBIICHUS] 3TUX TOKOB IO CBOEMY ITyTH CIIy)Kat
T€ WJIX WHBIE IETaJIH, COSIUHEHHBIE TPOBOIAMHU.

Yucno coenuHeHH B JIFOOOM MPUEMHUKE CO-
CTaBJISICT HECKOJBKO NIECATKOB U Ja)Ke COTEH, U
KOXIO0€ COEIWHEHHE JOJDKHO OBITh CAENIaHo

lo.n Tapacos. Ilpaktka paguomontaxa (Mac-
coBas paxuooudaroreka), loconepronsmar, 1949.
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MPaBUIBLHO. DTy YacTh MOHTaXHOH pabOTHI HAIO
BBITIONHATh OYEHb BHUMATEIbHO, HE CIIEINa, Mpo-
BepsAd KaXJ0€ COCIMHEHUE, MHAUYE MOXHO IMepe-
MyTaTh MOHTAX W CJIENaTh COCIWHCHHE HE Tam,
IJI€ 3TO HY)KHO, a 3TO NPUBEAET B KOHEUHOM CUETE
K BECbMa HEMPUATHBIM TIOCIIEICTBUSM.

Hdns  coenvHeHus JAeTajedl  UCIOJB3YyeTCA
OOBIYHO OTHOKHMJIIBHBIM MEIHBIA M30JIMPOBAHHBIHN
mpoBoa auamerpoM ot 0,510 1 mm wnm ke MHO-
TOXWIBHBIA MIPOBOJ TAKOTO K¢ Auamerpa. O4eHb
YAOOHO MPUMEHSITH JJISL 3TOTO JTYKEHBI MOHTaX-
HEII TIPOBOJ, KOTOPHIN HEe TpeOyeT HUKaKOH TOI-
TOTOBKH TpY NakKe.

CoenuHeHUs: MOXKHO JeNaTh U TOJBbIM MPOBO-
JIOM, OJTHAKO TMPH 3TOM JIMHHBIE MPOBOJA, HIY-
e K HEJOCTATOYHO KECTKO YKPEIUIEHHBIM KOH-
TakTaM ¥ K JPYTUM TPOBOJAM, CJIEIYET XOPOIIO
YKpPEeNHUTh Ha HM30JUPOBAHHBIX cToeukax. Kpome
TOTO, MPOBOJHHUKHU HA/I0 PAcIojaraTh Tak, YTOOBI
OHHU HE MOTJIN 3aMKHYTBCS MEXTY COOOM.

W3BecTHO, uTO MF0O0H MPOBOJHUK 00IaIaCT HE
TOJIbKO AKTUBHBIM CONPOTHBJICHHEM, HO TaKXKe
WHIYKTUBHOCTBIO U €MKOCTBIO MO OTHOIICHUIO K
COCEIHUM MpOBOJHUKAM. brarogaps stomy nepe-
MEHHBIE TOKHM BBICOKOH M 3BYKOBOM 4YacTOTHI,
MPOXOJS 10 COeAWHUTENFHBIM IPOBOJIAM, CO37a-
IOT B OKPY>KaIOIIEM MPOCTPAHCTBE U3MEHSIOIINE-
Csl DIIEKTPUYCCKAE W MArHUTHBIC MOJIS, KOTOPBIS
NEHCTBYIOT Ha APyTHe COCOUHHUTEIHHBIE TPOBOAA,
BO30YXk/asi B HUX NepEMEHHbBIE HAMPSIKCHUS. DTH
HanpspKEeHUS. B OOJBIIMHCTBE CITyYacB HE HYXKHBI,
BepHee Nake BPEIHBI JUISI HOPMANbHON padOTHI
NpuEéMHUKA.

Uem anuHHEE COCIUHUTEIBHBIC TPOBOJA U YEM
MEHBIIIE PACCTOSHUS MEXIy HHMH, TeM OoJbliee
BIUSHUE OKAa3bIBAIOT OHM JAPYT Ha apyra. Kpome
TOr0, B3aUMOJICHCTBUEC MEXY MPOBOJAMHU MPOSIB-
JIIETCS OCOOCHHO CUJIBHO, €CIM OHH PAacIoJioikKe-
HBl TapajuledbHO nApYyr apyry. K coxanenuto,
OUYeHb TPYIHO COOpaTh MPUEMHHUK 0€3 COCIMHH-
TEJIBHBIX MPOBOAOB. HO pannoHambHO MpoayMaH-
HBII ¥ XOPOILO BBIIOJHEHHBII MOHTAX IO3BOJISIET
COKpATUTh 0 MUHUMYMa O0IIIee NX YHCIIO.

[Ipu xopolio mpoayMaHHOM pa3MEIICHUH U
B3aFIMHOM PaCIOJIOKEHHUH JeTalieil TaXke B CII0XK-
HOW KOHCTPYKIIMM MOXKHO OTPaHHYUTHCS TPHUME-
HEHUEM CpPaBHUTEILHO HEOOJBIIIOrO YHUCla CO-
SJIMHUTENBHBIX MPOBOAOB. /st mpuMepa ocTaHo-
BAMCSI Ha YCTaHOBKE JIAMITOBBIX TaHENEK B IMPH-
E¢muuke. Ecay 3T maHenmbKy pacroyiarath B MPo-
W3BOJIBHOM TIOPSIZIKE, TO HEKOTOPHIC UX KOHTAKTHI
MIPUXOJIUTCS] COSAUHSTH C OT/EIBHBIMH ETAIIMU
mpoBojgaMu. Mexay TeMm, MpH Apyrom, Oonee
YIa4YHOM PaCIOJIOKCHHUA T K€ KOHTAKThI IaHe-
JIEK MO>KHO MPUIIauBaTh HEMOCPEICTBEHHO K KOH-
I1aM HY)KHOU neTanu 0e3 Kakux OBl TO HE OBLIO
COEIMHUTEIBHBIX MTPOBOJIOB.



Ha ¢ur. 1 uzoOpakeHa 4acTb MPUHIMIIAAIb-
HOM CXEMBI JIJaMIIOBOI'O MPUEMHMKA, a Ha ¢ur. 2
MoKa3aHa COOTBETCTBYIOIIASA €l 4YacThb MOHTaX-
HOW CXeMbl. 37IeCh BHHO, YTO MPH TaKOM PAaCIIO-
JIOXKCHHUW JIAMTIOBBIX ITaHEJIEK MOXKHO HW30ekaTh
HEKOTOPBIX MOHTQ)XKHBIX IPOBOJIOB, 3aMECHUB HX
COTPOTHUBJICHUAMH U KOHJICHCATOPAMH, BHIBOTHBIC
KOHIIBI KOTOPBIX CaMH COCJIUHSIOT HY)KHbIE KOH-
TaKThl JCTAJICH.

R5 -+
R3 | |R4
Bbixod

®ur. 1. YacTb NpMHUMNNANBHOM CXEMBI.

Bonpimoe 4ucino CoOeIUHUTETBHBIX IMTPOBOIOB
O0COOCHHO HEXENATEeIbHO B CIIOKHBIX MHOTOJaM-
MoBEIX TpuéMHMKaX. IIpu nx cOopke Hamo m3de-
raTh MPUMEHEHHS JIUITHUX MOHTa)XKHBIX ITPOBOIOB
Y TaM, TJI¢ TO BO3MOXHO, COIPOTUBIICHHUS U KOH-
JIEHCATOPhI CIIEAyeT MPUIIAaUBaTh HETIOCPEICTBEH-
HO K COOTBETCTBYIOIIMM Yy4acTKaM U y3JIaM MOH-
TaXXHOW CXEMBI MPUEMHUKA.

CoenMHUTENBHBIE TIPOBOJA HY)XHO pacrioya-
raTh Tak, YTOOBI EMKOCTHAS CBSI3b MEXAY OT/IEIb-
HBIMH TICTISIMA CXEMbI ObLlla MUHUMaNIbHOU. Oco-
0oe¢ BHMMaHHE cieayeT oOpamiate Ha TPOBOAA,
WIYIIFE OT aHOJIOB M YIPABJISIOMINX CETOK JIAMII.

B panmonroOuTenbCKUX KOHCTPYKIUSAX HEpea-
KO HaOIromaeTcss caMOBO30YKIEHUE OTIEIbHBIX
CTyneHed NpUEMHHUKA BCIEACTBUE BO3IEUCTBUA
Ha CETOYHBIC IICTIH TaKUX CTYICHEH MX K€ COOCT-
BEHHBIX aHOJHBIX Iierield. Takas BpemHas CBS3b
MEX/Iy aHOIHBIMH U CETOYHBIMH IIETISIMA OOBIYHO
nojydaercsi 3a CYET EMKOCTHOM CBS3U MEXITY
MPOBOJIAMH 3TUX IleTel. B cymeprerepouHHBIX
MpUEMHMKAX, KpOME TOTO, OMACHBIMH B CMBICIIE
BO3HUKHOBEHHSI CaMOBO30YXACHHS  SBISIOTCA
TaK)Ke TPOBOJTHUKH IIETIH aBTOMATHUECKOTO PETy-
JIUPOBAHUS YyBCTBUTEIHHOCTU W IPOBOJAA, UIY-
M€ OT COMPOTHUBIIEHUS HATPY3KH BTOPOTO AETEK-
TOpa K YHPAaBISAIONIEH CETKE JaMITbl YCHIIATEIS
HU3KOM yacToThl. OMacHOH SIBISIETCS] TAKXKE CBA3h
MEXAy KOHTypaMH YCHIIUTENS MPOMEXYTOYHOU
9acTOTHl M BXOJHBIM KOHTYpOM NpHUEMHHKA. JTa
CBSI3b OCOOEHHO CHJIBHO MPOSBISETCS Ha CaMbIX
BBICOKHX YaCTOTaX JJIMHHOBOJHOBOTO JHANa30Ha
M Ha CaMbIX HU3KHX YaCTOTaX CPEIHEBOIHOBOIO
JMara3oHa. YCTPaHUTh WM CBECTH K MUHHUMYMY
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MOA00HOTO POJia BPEAHBIC CBSI3M MOXKHO PAaIlHo-
HaJBHBIM PACIOIOKEHHEM COOTBETCTBYIOIIHUX CO-
CIUHUTENbHBIX MPOBOJOB. IIpoBoaa, BO-IEpPBHIX,
CIeIyeT pPa3BECTH BO3MOXKHO Jalbllle OJUH OT
JIPYToro M, BO-BTOPBIX, X HAJO Pa3MECTHThH TaK,
9TOOBI OHU HE TN TTapaijIeNIbHO.

CerouHble MPOBOJIa BHICOKOYACTOTHBIX LIETICH
HE PEKOMEHIYeTCsS pacrojiaraTh OJM3KO OT Me-
TAJUTMYECKOTO IACCH, TaK KaK IPH 3TOM YBEIH-
YUBAETCS EMKOCTh KOHTYPOB.

dur. 2. YacTb MOHTa)KHOW CXEeMbI.

PacrionmoskeHue TPOBOJIOB  HU3KOYACTOTHBIX
1erneil B OCHOBHOM TOAYUHSCTCS TEM KE MPaBH-
nam. Hanbonee onacHoi MOXET OBITH CBSI3b MEX-
Iy BXOJHBIMH M BBIXOJHBIMU IIETISIMH YCHITUTEINS
HU3KOW 4acToThl. Tak, Hampumep, OJU3KO pacIio-
JIO’)KEHHBIE WM TApaJUIENbHO HWAYIIME MPOBOJA K
rpaMMO(QOHHOMY 3BYKOCHHMATENIO M ITUHAMHKY
CIOCOOHBI BBI3BAaTh CAaMOBO30YXICHNE Ha HU3KOH
gactoTe. Jjisi TOro 4ro0bl 3TOr0 HE MPOU3OIILIO,
Ha3BaHHbBIE TPOBOJIA HAZO PA3HECTH KaK MOXHO
JAJIBIIE IPYT OT JPyTa.

BrustHue omHOM 1eny Ha IPYTryr0 MOXHO 3Ha-
YUTEIHHO yYMEHBIINTh, €CIIM Mapy MPOBOAOB OJI-
HOW nernu (HampuMmep, MPOBOJA, UIYIIHE OT BBI-
XOJHOTO TpaHc(hopMaTopa, MPOBOAA CETH Iepe-
MEHHOTO TOKa, ITPOBO/Ia HaKalla CETeBBIX JIAMIT U
T.11.) CBUTH HamomobHe ImHypa. DTOT HPOCTOM
MpUEM OYCHB IOJIE3CH, TaK KaK MPH ITOM 3aMETHO
MOBBIIIACTCS YCTOWYHBOCTh PabOTHl MPUEMHUKA.
OpHako He ciexyeT TaKoW METO MPUMEHATh s
remneil, UMermux OOJBIIOE CONPOTHUBICHHE, Ha-
MIPUMeEP JIJIsl CETOYHBIX TICTICH.

IIpoBoja nuTaHus, HECYIIME MTOCTOSTHHBIN TOK,
B OOJBIIIMHCTBE CIIy9aeB MMEIOT Pa3BSA3bIBAIOIINE
s’YEHKW, W CBSA3b OTJACIBHBIX IENeH uepe3 ATH
MIPOBO/Ia HE OITaCHA; TOPTOMY MX MOXKHO pacroia-
raTb pSAAOM, B HEMOCPEICTBEHHOH OJM30CTH K
Koprycy (IIaccu), U BECTH UX B OOIIIEM KIyTE.

PaccmaTpuBas cxemy npuéMHUKA, JIETKO 3aMe-
TUTh, YTO 3HAYUTENbHAs YacTb €ro JeTalel co-
eAMHAETCS TPyNHaMH B OOIIUX TOYKAX CXEMBI,
mpuuéM 1Mo KpaliHeW Mepe 4yeTBEpPTask 4acTh BCEX
COCTMHECHHH MPUXOTUTCS Ha Kopmyc. Eciam 05l me-
Tamu OBUTH PacIOJIOKEHBI OJIM3KO APYT K APYTY,



WX MOXHO ObITO OBl COECAMHUTH B OIHON TOYKE
KOPOTKHMH TpoBojgaMu. Ho 3TO HEBBITOIHUMO,
TaKk Kak HEBO3MOXHO CrpYNIIMPOBATHL JACTall
MpuéMHUKA B OTHOM MecTe. COeMHUTD UX JIJTUH-
HBIMH IIPOBOAAMHU TOXKE€ HEINb3s, MMOTOMY YTO IpHU
9TOM YBEIIMYMBAETCS OMACHOCTh BPETHOU CBS3H.
[MoaToMy MpUXOAUTCS MPOKIAIBIBATH OOIIUH CO-
eAMHUTENBHBIN TPOBO/I, pacroaras ero Tak, 4To-
OBI Hy)XKHBIC KOHTAKTBI JIETAIICH MOXHO OBLIO CO-
SMHUTh C HUM Kpardaiimum mytéM. [Ipu sTom
HE00XOUMO COOJIOATh CIEAYIOIee YCIOBHE:
9TOOBI M30€KaTh Mapa3UTHBIX CBI3CH MEXIY OT-
JICTBHBIMH CTYTICHSIMU TPUEMHUKA Yepe3 OOIIHi
COCIUHUTEIHHBINA MPOBO, HANO JCTATH KKIOH
cTyrneHd (OHH OOBIYHO CTPYNITHPOBAHBI OKOJIO
CBOEH JIaMITbl) COEOMHATH B OJHOM OJKaiImeit
TOYKE 3TOTO MTPOBOJIA.

Ha ¢wur. 3 nzo0paxkeHa 4acTb CXEMbI MPHUEM-
HUKa M TI0Ka3aHO, KaK HY>XHO COCIMHSTH JETalH
CTYTICHEH B OJHOM TOYKE. 37eCh BBICOKOYACTOT-
Has CTYICHb UMEET CBOIO TOUKY OOIIEro MHUHYCA,
a JeTeKTOpHas — CBOIO. JTH TOYKH, B CBOIO Ode-
peab, COSAMHEHBI BMECTE MPOBOJOM, HAYIIUM K
KOHTaKTy 3a3¢MJICHUSI.

odur. 3. CoeanHeHUs1 B OQHOW TOYKeE.

[IpoBo 3a3eMiIeHUS, MPEACTABISIFONTNI COOOM
IIMHKY, K KOTOPOIl MpPUIAMBAIOTCS KOHIIBI COOT-
BETCTBYIOIIMX JeTalieli, MPOKIAAbIBAECTCS B HYX-
HBIX HampaBJCHUSAX M MPUKPEIUIAETCS K IIacCH B
HECKOJIbKMX TOYKax. /{1 3TOoro oH OOBIYHO IpH-
ManBaeTcs K JIENIECTKaM IaCCH M K KOHTaKTaM Je-
Taneld. Mcnonap3oBaTh BMECTO MPOBOAA MeETajll
[accu HE PEeKOMEHAyeTCs, TaK KaKk HpHU ITOM
O4YeHb TPYOHO OOECIeYUTh JOCTATOYHO HANEXK-
HBII KOHTaKT.

OOmme mpoBonma Apyrux Iemnei (Hampumep,
TUTFOCOBBIN MPOBOJT @HOAHOTO HAMPSKEHUS) MPH-
KPETUISIOTCA K MIACCH Ha M30JIMPOBAHHBIX CTOEU-
Kax.

WNuorga coepmHeHWsT BBICOKOYACTOTHBIX WIIH
HU3KOYACTOTHBIX IIeTIeld BCJIEICTBHE OCOOEHHO-
CTel CXeMBbl U KOHCTPYKLHMH NMPUEMHHKA HEJb3s
BBITIOJTHUTD KOPOTKMMH TIPOBOJAMH U BMECTE C
3THM HE TMPEACTaBISETCS BO3MOXHBIM PAaCIOJO-
XKHUTh COCIMHUTEIbHBIE IPOBOJIA TaK, KaK 3TO Tpe-
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OyeTcs 1Mo MpaBWiIaM MOHTaXa. B Takux ciydasx
MIPOBO/IA SKPAHUPYIOTCA.

Ha mpuHOMNUanbEHON cXeMe 3KpaH M300paxa-
€TCSl B BUJIC IYHKTHpA WJIM K€ B BUJC 3a3e¢MJICH-
HOTO KOJIEYKa, OKPY)KAIOIIEr0 COeNWHUTETbHBIN
mpoBoa. Ho wame Bcero Ha cxeme 3TOro HET, U
TOT/Ia BOINPOC 3KPAHUPOBAHUS MPUXOAUTCS pe-
aTh CAaMOMY PaJIHOIIOOUTEIIO.

[Ipu xopomio mpogyMaHHOM MOHTa)Xe B IIPH-
E€MHHUKE OOBIYHO SKPAHHUPYIOTCS TOIBKO OTIEINb-
HBIC BXOJIHBIC TPOBOMAA (€CITH OHU CPABHUTEIHHO
JUTHHHBIC U TIPOXOAT OJIU3KO OT CHIIOBBIX IICTICH).
Takumu MpPoOBOJAMU MOTYT OKa3aThCsl CETOYHBIC
BBIBOJBI, UAYIIUE K KOJMAYKaM JaMIl, IPOBOJAHUK,
COEJIMHAIONINN CETKY MEPBOM JaMIIbl YCUIIATEIS
HU3KOW YacTOTHI C DPETrYyISATOPOM TPOMKOCTH, U
MPOBOJ, UAYIIMA OT TPaMMO(OHHOTO 3BYKOCHH-
MaTes K NPUEMHHKY.

OKpaHUpys CETOYHBIE MPOBOJA BBICOKOYAC-
TOTHBIX IIETICH, HYKHO UMETh B BUIY, UYTO JKpaH
YBEIUYMBACT EMKOCTh Takux 1reneil. Ecnu émko-
CTH KOHTYPOB B IIEMU CETOK Mallbl, TO MPUMEHE-
HUE OSKPAaHUPOBAHHBIX IMPOBOJOB OyIET CHIBHO
OTpa)kaThCs Ha HAcCTpoilike KOHTypoB. IloaTomy
9KpaHUPOBAHHBIE MPOBOIHUKH TAK)KE JKeTIaTeITbHO
JieNaTh M0 BO3MOYKHOCTH KOPOTKHUMH H TIpUMeE-
HSATh UX TOJIBKO TIPH JIEHCTBUTEIHHONW HEO0OXOIH-
MOCTH.

Ecnu mpoBoia oT aHOIa M CETKH JIAMITBI XOTS U
KOPOTKH, HO B CHJIy HEOOXOIUMOCTH HAXOMSTCS
OJIM3KO OJUH OT NIPYroro, MEXAYy HUMH JTY4Ile
BCEro IMOMECTHTh METAJUTMYECKYIO SKpaHHYIO Tie-
pEropoJIKy, MPUKpEenuB €€ mpsMo K maccu. Bo
BCEX JIPYTUX CIy4asX MPUXOJUTCS SKPAHUPOBATH
caM TPOBOJI, Ha/JeBasg Ha HEro METALTHYECKYIO
000JI0YKY ¥ 3a3eMIISISI ITOCIIETHIONO.

Pabora mo coemuHeHMIO AeTaNCH MPOBOJAMH B
OCHOBHOM COCTOMT W3 YKIJIAJKH 3TUX IPOBOJOB U
MIPHUITalKA WX K COOTBETCTBYIOIIMM KOHTakTam. C
TOYKH 3PCHUS YJO0OCTB M OBICTPOTHI BBITOIHEHUS
3TOW PabOTHI COCAMHATH JCTANHU CIEAYET B OIpe-
NeIEHHOM, TIOCIIeIOBATETFHOM TOPSI/IKE.

CHavana peKOMEHIyeTCsl IPUTOTOBUTH U3 TOJII-
CTOT0 TOJIOTO MEAHOrO MPOBOJAA IIMHKY HJis 3a-
3eMJICHHSI, TIOTYIUB BCIO TIOBEPXHOCTH MPOBOTHH-
ka. [lluaka OOBIYHO COCTOWUT M3 HECKOJIBKUX CO-
SAMHEHHBIX MEXAYy co00H KyckoB mpoBoja. OHa
pacroyiaraeTcsi Ha IIAcCH, a €€ KOHIIBI PaCXOISTCs
B Pa3IMYHBIX HAIIPABICHUSX.

3aTeM YKIAIbIBAIOTCS BCE SKPAaHUPOBAHHBIC
MPOBO/Ia, 000JI0UKA KOTOPBIX TYT K€ COCTUHACTCS
C 3a3eMJISIIOIIEeN IIMHKOW: yCTaHaBIMBAIOTCS Ha
M30JIMPOBAHHBIX CTOEYKAX IIMHKH Leneil muTa-
HUS, TMPOKJIABIBAIOTCS CBUTHIE BMECTE HU30JIUPO-
BaHHBIC IIPOBOJA JIJISl HAKaja JIaMII.

[Tocne 3TOrO MPUCOEANHAIOTCSA BCE OCTAbHBIC
MpoBOJIA.



MOMHM, YTO Npu
M O HTa)Ke ( Hado MOHMUpPO8amsb Kamywxy‘

eemepoduHa danbuwie om

LI}
n p M e M H M K a1 Cuno8o20 mpaHcghopmamopa;
man fpu ux 6nU30CMuU CHUXaemcs
cmabunbHOCMb Yacmomsai
eemepoduHa u3-3a HaepegaHusi
) Kamyuwku.
\ J

4 3
... Halo MoHMUpPO8amb
SNEKMPONUMUYEeCKUE
KoHOeHcamopbi
Qanbwe om cunosozo
mpaHcghopmamopa;
OHU OM HagpesgaHus
nopmsmcs.

... He Hado MOHMUpPO8ame
nlamriy nepeoeo Kkackada
YCUNEHUST HU3KOU Yacmomai
671U3KO OM CUM08020
mpaHcghopmamopa;
npu ux énusocmu
803HUKaem (hoH.

7

... Ha0o MOHMUpPOB8amMb
nepsyro nammny
YCUneHus HU3Kol
yacmomel Oanblie
0m KeHOMpPOHa,
UHa4e 803HUKaem ¢hoH.

. 7

... Hado daneko pasHocums rnpogoda
oM 38yKOCHUMamesis U QUHaMuKa, UHa4ye 803HUKHeMm
camogo3byxdeHue Ha HU3KOU yacmome.

A i

... Hado .. Hado
passssbieaoljue 3a3eMnsOLUEcs
COMpOMUSNEeHUS o cxeme demanu
U KoHOeHcamopbi npunausams

MOHMUposame K Mposody 3a3eMseHus,
8osane a He K waccu.
71aMno8oll naHesnbKu.

Lepammo”, 1948,Ne 11.
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ITpoBoja menu Hakaia JOJKHBI OBITH CPaBHU-
TeIbHO TOJCTBIMH, AuametpoM 0,8—1,5mm. OnHu
MPUITAUBAIOTCA K COOTBETCTBYIOIIUM JICTIECTKAM
JIAMTIOBBIX ITaHENEK, TMPUYEM OAWH W3 TPOBOJIOB
TOJDKEH OBITH 00sI3aTEIBHO 3a3¢MIIEH. 3a3eMIICHUE
HAKaJIBHOTO MPOBOJA CIEIYeT JIeNaTh B HECKOJb-
KHX MECTaX, COSAMHSS ISl 3TOTO HAKAIBHBIN Jie-
MIECTOK Ka)KIOW MaHENBbKHU ¢ O0Iel TOUKOM cBOEH
cTyneHd. Bropoil He3a3emMyIEHHBIN JIeTIECTOK Ha-
KaJla B BBICOKOYACTOTHBIX CTYINCHSX PEKOMCHIY-
€TCSI COSJMHSTH C TOM K€ TOYKON 4epe3 KOHICH-
carop émkocThio okono 5 000n¢ (Ha cxemax 31O
He yKasbiBaeTcs). Mcmonp30BaTh METaNI MIACCH
MPUEMHYKA B KAY€CTBE OJIHOTO K3 TIPOBOJIOB IICTTH
HaKaJya HeJb3sl.

[MpoBoja muTaHus JOHKHBI OBITH XOPOIIO H30-
JIUPOBAHBI ¥ YJIOKEHBI MPSMO Ha OCHOBAHUE IIIAC-
CH. OTO B 3HAYMTEIHLHON CTEIICHH OOJICTYUT MOH-
TaX M JacT BO3MOXKHOCTh aKKypaTHO PacroJio-
KUTh BCE TIPOBOJIA, 3aHUMAsi UIMU HEOOJIBIIIOE Me-
CTO.

KoHTypHBIE TPOBOHUKH, IT0 KOTOPHIM TPOXO-
JSIT TOKM BBICOKOW YacCTOTHI M KOTOPBIE MOTYT
CO3/1aTh HEXEIATeIbHYI0 EMKOCTh C IIACCH, HAIO
VKJTaJpIBaTh B OTJAJICHHH OT METAIUIMIECKUX Yac-
TeW neTaiel 1 OCHOBaHUs IIACCH.

Ecmu kakue-nmubo o6mue mpoBojaa (mpoBoja
aHomHoro mHTaHus, APY u T.1m.) moiyd4arorcs
JUIMHHBIMH, TO COCJHMHATH IENH OTACIBHBIX CTY-
reHell mpuéMHMKa 3TUMU MPOBOJAMH HAJI0 Yepe3
pa3Bs3bIBAIONIUE (PIITHTPHI.

[MogxirouuB Bce COCTUHUTENBHBIE MPOBOJA K
COOTBETCTBYIOIIMM KOHTAKTaM JIeTallci, PUCTY-
MalT K COCIUHCHUIO OCTAIBHBIX JieTaliel, KOTo-
pBle MOYKHO ITOAKIIOYATh (PHIIAATh) HEMOCPE-
CTBEHHO JIPYT K JAPYTY CBOUMH BBIXOJHBIMH KOH-
IAMH.

Jluteparypa
Knueu

A. 1. ®ponos, KoncrpynpoBanue paauonpuéMHu-
KoB, M3n. «CoBerckoe paano», 1948,

WznaratoTcst OCHOBHBIE COOOpa)keHHs, KOTOPBIMH
cleqyeT pPYKOBOICTBOBATBhCA PAAHMONIOOUTENAM TIPH
BEIOOpE OTHENBHBIX DJIEMEHTOB CXEMBI NPUEMHHKA H
BXOJSIIIUX B HeE neraneil. MHOro MecTa OTBOAUTCS
MPAKTUIECKOMY pPa300py OTICIBHBIX YYaCTKOB CXEM
MPUEMHHUKOB C OLICHKOW BEMYMH BXOJSAIIUX B HUX Jie-
Tajel W yKa3aHUSIMH BO3MOXKHBIX OTKIIOHCHHH OT HO-
MUHAIA.

3. b. Tum3oypr u @. U. Tapacos, Ilpakrmueckue
pabotel pamguomooutens (MaccoBas paguoOUOIHOTE-
ka), Foconepronsmar, 1949.

ONUCBHIBAIOTCS METOABI 00pabOTKH MaTepHasoB,
MPUMEHSIOMNXCA B PagHONIOONTEIHCKON TPaKTHKE.
WznaratoTcst crmocoObl HAMOTKH pa3HOTO poja KaTy-
1IEK, TPAaHC(OPMATOPOB U JPOCCEINEH.

®. U. Tapacos, IIpaktuka pagpomontaxa (Macco-
Bast paguobubaroreka), [oconepronsaar, 1949.

PacckaspiBaeTcss 0 TpaBMIILHOM BBIOOpE NETAalCH,
uX IPOBEPKE, CHOCO0aX KpEIUICHWUS M COeIUHECHHH B
cxemy.

b. M. Cmeranun, Pamnokoncrpykrop (Maccosas
pagrobubiroreka), 'oconeproumsuar, 1949,

Onmcanne maHenel, NpeAHa3HAYCHHBIX IS Ha-
JITHOTO O0ydeHUs mpu cOOpKe pPa3IUIHBIX PajHo-
MIPUEMHHUKOB.

3. b. Tun3oypr u ®@. U. Tapacos, Knura naumnnaro-
mero panuontoburenst (MaccoBas pagunoOHOIHOTEKA),
T'ocanepromsnar, 1949.

[IpakTUyeckuii CIpaBOYHHK JUII HAYUHAKOIIETO pa-
JIMOJTIOOHTEIS.

C. M. T'epacumoB, Pacuér pagnomoOuTEIbCKUX
npuémuukoB (MaccoBast pagnobubinoreka), ['ocoHep-
rousaar, 1951.

YrpoméHHbld 3IEKTPUYECKUI pacu€T IETEKTOp-
HBIX PaIUONIPHEMHHUKOB, IPUEMHHUKOB TIPSIMOTO YCHIIE-
HUAS U cyneprerepoanHoB. KOHCTpYKTUBHBIM pacyéT
psAna neraneil.

b. A. JleBannoBckui, Illkansl U BepHbEPHBIE YCT-
poiictBa (MaccoBas paguo6ubnuoreka), ['ocaneprons-
nart, 1952.

OnucaHue Pa3IUYHBIX THUIIOB LKA W BEPHBEPOB,
pacuéT UX DIIEMEHTOB, BBIOOP IIKAT B 3aBUCHMOCTH OT
KOHCTPYKIIUU M BHEIIHETO 0(OPMIICHUSI TPUEMHUKA.

PannosroGurensckue KoHCTpyKimuu (MaccoBas pa-
nrodudaroreka), locaneprousmar, 1953.

bubnmorpadpuuecknii CHpaBOYHUK ONMHCAHHHA pa-
JTUOTIOONTENECKAX KOHCTPYKIHUH, TOMEIIABIIUXCS B
KypHajgax W OTHEAbHbIX KHHMrax ¢ 1946 mo 1953r.
Kpome OubGimorpadudecknx CBEIACHHWA KHHTa COIEP-
KHUT aHHOTAllMM O CXEME M OCHOBHBIX OCOOEHHOCTSIX
KaXI0¥ KOHCTPYKIIUH.

Cmambvu

M. Kyk, IlepBbiii cymepreTepoauH pagruoaro0uTe-
s, «Paguo», 1949 Ne 6.

II. TonpoBanckuii, Pacuér karyiex,
1949,Ne 3.

«Panno»,

—— SR ———
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TJIABA OJIMHHAJIIATAS
HAJIAXXNBAHUE PAI[I/IOHPI/IEMHI/IKA

X

VYka3zaHug 1mo HaJIa)KWUBAHUIO
. 1
MpUEMHHKA

B mpormecce MoHTaka TpUEMHUKA JTIOOUTEND
MOXKET [OMYCTHTh OIIMOKY: HEMPaBWJIBHO MpPH-
COCIUHUTh KaKylo-TH0OO JIeTallb, HEMPaBUIBHO
BKJIIOYUTH KOHITBI TpaHC(hOopMaTOpa WM KaTyIIKA
u T. a. [Ipu gonymennn Takux OMTuOOK IPUEMHHIK
WK COBCeM He OyaeT paboTars miau Oyner pabo-
TaTh IJIOXO.

briBaeT Takke, 9TO MPHUOOPETEHHBIE CIIyIaiHO
JIeTall YCTaHABIMBAIOTCS B MOHTUPYEMBIN MpH-
EMHUK 0e3 MpeIBapUTEILHON WX MPOBEPKHU U Cpe-
JIM HUX TOTaJal0T HeT0OpOKaueCTBEHHBIE AT,
Hapymammye paboTy anmnapara.

CymiecTByeT psal ONpeAcHEHHBIX MPU3HAKOB
HEUCTPAaBHOCTH JETajiel W Y3JIOB B Pa3IHUYHBIX
4acTAX CXEMBl. 3Has STH MPHU3HAKH U YMEJO HC-
MOJIB3YsI UX, MOXKHO Cpa3y K€ ONpEACNUTh, B Ka-
KO 4YacTU CXEeMbl MPUEMHUKA MMEETCS] MOTrpPell-
HOCTb WJIM HEHUCTIPABHOCTb.

Ecau »>Tu mpusHaku HEIOCTATOYHO XapakTep-
HBI U Cpa3y HE YKa3bIBalOT HA BUJ MOBPEKICHUS,
TO TIOCIIETHEE OTHICKMBAECTCS ITyTEM IIOCIENI0Ba-
TEJIbHOW MPOBEPKU MPUEMHHUKA T10 YACTSIM.

BceTpeuaronuecs B mpuéMHUKAX HEUCIIPaBHO-
CTH HACTOJIBKO Pa3HOOOpPAa3HbI U MHOTOUYHUCIICHHBI,
YTO OMNHWCATh 3[E€Ch BCE M YKa3aTh KOHKPETHBIN
CHOCcO0 HAXOXKJCHHS KKIOW M3 HUX HEBO3MOXK-
HO, TeM 0OoJiee, YTO B Pa3IMYHBIX CXEMax U THUIaX
MPUEMHUKOB J3TH HEUCIIPABHOCTH TPOSIBIIOTCS
pa3IMIHBIM 00pa30M.

[MPOBEPKA U IIOABOP ITPABUJIBHOI'O
PEXUMA IIMTAHUA JIAMIIL. llpucrymas x
WCIIBITAaHUIO PUEMHHKA C TIMTAHUEM OT CEeTH, He-
00X0AUMO TIPEKIEC BCETO YAOCTOBEPHUTHCS, UTO
HaIpsKEHUE B CETH HOpPMaJbHOE. 3aTeM HaJ0 MpHU
BKJIIOUEHHOM MNPUEMHUKE U3MEPUTHh MOCTOSIHHOE
HaNpsDKEHUE Ha BBIXOJIC BBITPSIMHUTEIS W OOIIHIA
AQHOJIHBIK TOK. DTO cpa3y [acT YBEPEHHOCTh B
TOM, YTO BBINIPSIMUTENH pab0TaeT HOPMAIBHO.

!B.B. Enrorun, IllecTHamuate paanodoOHUTENb-
ckux cxeM (MaccoBas pagrooubiroreka), I'ocanepro-
n3nar, 1951.
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Jlanee Ha/I0 MPOBEPUTH HATIPSKEHUS CETOUHBIX
cMeleHuil. MIaMepeHue 3TUX HanpsiKEeHU clemy-
€T MPOU3BOUTH Ha COMPOTHUBICHUSIX, CO3AIOIIUX
9TU HampspkeHus. [locie 3Toro mpoBepstoTcst Ha-
MPSDKEHUST Ha JKPaHHBIX CeTKax MeHTomoB. Ot-
KIIOHCHUS BEJIMYHMH HampspkeHudt g0 +15% or
YKa3aHHBIX B OIKCAHUAX BIIOJHE JOMYCTUMBI.
Haxkowner, Hy>)kHO U3MepUTh HANPSOHKEHHS HAa aHO-
Jlax Jaml.

Bce wusMepenuss Hajgo MPOU3BOIUTH TOJBKO
BBICOKOOMHBIM BOJIBTMETPOM.

Ecnu npu npoBepke pexuma jJami 0O0HapYKH-
BaeTCsl PE3KOC HECOOTBETCTBUE HAMpPSDKCHHUS Ha
AIEKTPOJAaX JaMIl C TUIOBBIM PEKHUMOM MUTAHUS,
TO 3TO yKa3bIBaeT Ha HEHCIPABHOCTH IIETIeH MMHTa-
HUS WK KaKOW-THOO JIeTaau B HUX: TIEperopaHue
COTIPOTUBJICHHS, TPOOOH OJIOKHPOBOYHOTO WU
pa3eNnuTeNbHOTO KOHIEHCATOpa U T. 1.

HenpaBuinbHBIN pekM MOXKET Takke OObsIC-
HATHCSI HEMOJAXOMAIIUMHU SJICKTPUUCCKUMHU BEIU-
YHMHAMH JeTajei B 9THX IeTsIX.

[IPOBEPKA OTJEJIbHBIX CTYIIEHEN.
[MpoBepky npuémMHHUKA MO YacTsAM ynoOHee BCero
NPOU3BOANUTh B CIEAYIOMIEH MOCIEI0BATEIbHO-
CTH: CHadJajia MpOBEPSETCS CHIIOBAas YacTh — BBI-
MpSIMUTENh, 3aT€M CTYNEHW YCWJICHHA HU3KOU
YacTOTHI, AETEKTOP, CTYNEHU BHICOKOM MU MpPO-
MEXXYTOYHOW YaCTOTHI M BXOJTHBIC TIETIH.

B cuioBoii yacTu npoBepsitOT HANpsiKEHHUE Ha-
KaJla ¥ aHoJad, WCIPABHOCTh KOHICHCATOPOB
¢unbTpa, mpoccens 1 0OMOTKH MOAMATHUYNBAHUS
TUHAMHKA, €Cli OHa paboTaeT B KayecTBe APOC-
censt pUIbTpa.

HcnpaBHOCTH CTymeHeW YCWIIEHHS HU3KOH
YacTOTHI MOJKHO TPOBEPUTH, IPUKACASCH MATbIIEM
K KOHTaKTy YMPaBJISIONIEN CETKH JIaMIIbl IEPBOM
WU BTOpo# ctynenu. [Ipu 3ToM B IpOMKOTOBOpU-
TeJle WM HAyIIHUKaX JOJDKHO OBITH CIBIIIHO
rpoMkoe ryaenre (GoH mepeMEHHOT0 TOKA).

Korma wmmeercs rpaMMoO(OHHBIH MPOUTPHIBA-
Telb CO 3BYKOCHUMATEIEM, TO MOXKHO IPOBEPUTH
YCHIIUTENIb HU3KOW YacTOTHI IyTeM MPOCTYIITHBA-
HUS BOCHPOU3BOAUMOM UM rpamm3anucu. [lnoxoe
BOCIPOU3BEACHHUE 3TOU 3alucH OyIeT yKa3bIBaTh
Ha HaJIW4KE JeQEeKTOB B CTYNEHIX YCHICHUS HU3-



KO yacToThl. B Takux ciy4asix cieiayeT IpoBe-
PUTh UCIIPABHOCTh OTJICJIbHBIX 1IETIEN W JeTaineit
ATOTO YCUJIUTEI.

[IpourpeiBas rpaMMILTIAaCTUHKH, MOXKHO XOPO-
IO OTPETyINPOBaTh PabOTy CTYyIEHEH YCHIICHHUS
HU3KOW YacCTOTHI, TOYHO MOAOWPAs JaHHBIEC UX Je-
TaJIeH.

JeranbHasi mpoBepKa CTyNEHEN YCUIICHUS BbI-
COKO# YacTOTHI TpeOyeT y)Ke CIeluaIbHOUW IMo-
TOTOBKM W 00Jiee CIOXHBIX MPHOOPOB (CHUTHAN-
reHeparopa, JIAMIIOBOTO BOJIbTMETpa). [Ipubnusu-
TEJIBHO O JCHCTBUU CTYIIEHH BBICOKOH 4YaCTOTHI
MOXHO CYAWTh IO BO3HUKHOBEHHIO IIYMOB U
TPECKOB MIPH KaCaHWH TPOBOJIOM aHTCHHKI yIIpaB-
JISIOIIEH CEeTKU WM aHOJA JIaMIIbl 3TOM CTYIIECHH.
ManonoaroToBIeHHOMY JIIOOWTENI0 MOXXKHO pe-
KOMEH/IOBaTh TOJHLKO MPOBEPKY Ha MPOOHUK WIIH
OMMETp WENOCTH KaTylmIeK W HCIPAaBHOCTH KOH-
JIEHCATOPOB, BXOIAIINX B 3TH KOHTYDHI.

[Ipu mpoBepke ACTEKTOPHON CTYNEHU B IpPHU-
EMHHUKE TMPSAMOr0 YCWICHHUS CIEAyeT OOpaThUTh
BHHMaHHE Ha NMPaBUILHYIO paboTy oOpaTHOM CBSI-
3u. Eciu npu perynupoBaHun o0paTHOM CBSI3U HE
BO3HHMKAET TEHEpalus, TO HaJ0 MNPOBEPUTH KOH-
TYpHYIO KaTYyIIKy W KaTyIIKy oOpaTHO#l CBsI3u Ha
0OpBIB, a 3aTeM MOMEHATh MECTa MPUCOETUHEHUS
KOHI[OB KaTYIIIKH 00paTHOM CBSI3H.

YCTPAHEHUE ®OHA TIEPEMEHHOI'O
TOKA. Muorma pabora mpuéMHIKA COTPOBOXKIA-
eTcs TYACHHEM OYCHb HHM3KOro TOoHa ((oHOM),
MEIIAIOIUM MpUEMy Tepelad Ha BCEX uaraso-
Hax. [I[pUIrHON 3TOTO MOXET CIY>KUTh JINOO TII0-
Xast GUIbTpAIHs TTOCTOSHHOTO TOKa B BBINPSIMU-
Teje, 100 Mmapa3uTHOE BO3/ICHCTBUE TIEPEMEHHO-
T'0 CETEBOT'0 TOKA Ha IeTH MPUEMHUKA.

®DoH B pe3yabTaTe TUIOXO0H (PHIIBTPAITH MOXKET
MPOUCXOAUTH MPU HETOCTATOYHOM EMKOCTH KOH-
JICHCATOPOB B (DMIBTPE BBIIPSIMUTENS WIA W3-3a
MTOPYH KaKOTO-JTHOO U3 HHX.

Ecnu ¢unetp BRIpsiMUTENS B TOpsIIKeE, a GoH
MIEPEMEHHOT0 TOKa BCE K€ OCTaETcs, TO MPEXKIe
BCEro HAJ0 MPOBEPHUTH, 3a3eMJIeHa JTU OOMOTKa
HakKaja JIaMIl MPUEMHHKA, a TaKkXKe dKpaHHas 00-
MOTKa CHIIOBOTO TpaHchopmaropa (ecnu oOHa
HMEETCS) U €T0 CEPACUHHK.

B HekOTOpBIX cliyyasx yaaércs yCTpaHuTh POoH
MPUCOCIMHEHUEM MAapaJUIeIbHO AJICKTPOIUTHYC-
CKOMY KOHJICHCATOpY (hMIBTpa IOTIOTHUTEIHHOTO
OyMa)kHOro KoHJeHcaropa Emkocteio B 0,5—
1 mxeh, a Tarxke myTeM 3a3eMIICHHS MPOBOAOB OC-
BETUTEILHOM CETH 4epe3 KOHAECHCATOPHI EMKO-
ctbio B 0,1-0,5ux .

B GoxpmmHCTBE CiydaeB OKa3bIBaeTCd JOCTa-
TOYHBIM BKJIIOYUTH OJUH KOHIEHCATOp, NpUUYEM
CeNyeT HKCIEPUMEHTANIBHO YCTAaHOBUTH, K KaKo-
My HMEHHO MpPOBOAY OCBETUTENHHOM CETH €ro
CleayeT NPUCOCANHUTD.

197

Jna yctpaneHust ¢poHa MEpPeMEHHOTO TOKa pe-
KOMEHAYETCSl TaKXKe 3a3eMJIATh CEepJEYHUK BBI-
XOJHOTO TpaHc(hOopMaTopa U 3BYKOBYIO KaTYIIKY
JTMHAMHUKA.

HACTPOMKA TPUEMHUKA. Ilocne mpo-
BEPKU MPABWILHOCTH BBITIONHEHUS CXEMBI M HC-
MPaBHOCTH HHU3KOYACTOTHOW 4YacTH MPHUEMHHUKA
MPOU3BOJIUTCS HACTPOWMKA €T0 BBICOKOYACTOTHOM
gacTu. JTa pabora TpedyeT crenuaiIbLHON anmapa-
TYpHI U HABBIKA.

Hactpoiika npuéMHUKOB NPSMOTO YCUICHUS
CBOJIUTCSI B OCHOBHOM K HAacCTpPOWKE B PE30HAHC
BCEX €ro KOHTYPOB M K MOATOHKE WX MO/ JKeJac-
MBI JHAMa30H.

Takas HacTpoiika KOHTYpOB OOBIYHO MPOU3BO-
JUTCS B Havajie M B KOHIIE KaXXAOTo quamna3oHa. B
Hayajie JMana3oHa KOHTYPHI IMOJACTPAMBAIOTCS C
MOMOIIBIO  TIOACTPOEYHBIX  (IIOJIyIIEpEMEHHBIX)
KOHZICHCATOPOB, a B KOHIIE JUalla30oHa — U3MEHe-
HUEM HMHIYKTHBHOCTH KATYIIKK (M3MEHECHHEM
YHClia BUTKOB WIW TIOJOXCHHS ITOJBIKHOW CEK-
[IMH KaTYIIKH WK IEPEIBIKCHUEM CepICUHIKA).

HacTpoiiky KOHTypOB JIydllle BCEr0 MPOM3BO-
JIUThH TIPU TIOMOIIY TPaIyUPOBAHHOTO TeTEPOINHA,
CO3/IAIOIIETO MOIYJTHPOBAHHBIE KOJIEOAHUSA, TaK
KaK 3TO OOecIeYMBaeT HAHWOOJBITHE ym0oOCTBa U
TOYHYIO HACTPOUKY MPUEMHHKA.

Bo03M0XHO MPOU3BOIUTH HACTPONKY KOHTYPOB
1 0e3 prOOPOB IO CIBIIIUMOCTH CTAHIIUH, HO Ta-
KOW croco0 OTHUMAaeT MHOTO BPEMEHU U JUIsl €ro
MPUMEHEHHUST HY)KHO 3HATh YaCTOTHI (JJTHHBI BOJI-
HbI) CTAHIIUH, UCTIOB3YEMBIX IS IO OHKH.

Hactpoiika cymnepreTepoIMHHBIX NPUEMHUKOB
3HAYUTENFHO CIIOKHEe. B HUX MpUXomuTcs OT-
JIEIbHO HACTPaWBaTh KOHTYPHI MPOMEKYTOYHOU
94acTOTHI, a 3aTeM HACTPauWBaTh T€TEPOAMHHBIE U
BXOJTHBIC KOHTYPHI IIPpe0o0pa3oBaTeisi 4aCTOTHI.

JlJis HaCTpOWKH CYTIepreTepo/IMHA TaKXKE He-
obxoMMa crielMalibHasl —ammapaTrypa. CHTHal-
TeHEepaToOp ¥ U3MEPHUTENh BBIXO/A. Y UNTHIBAS, YTO
Takasl anmaparypa Haimércs He y KaXIoro pa-
TUOTIOONTEsI, MBI OTIMCHIBAEM HIDKE MOPSAIOK Ha-
CTPOMKM TUIIUYHOTO CYNEpreTepoaruHa yInpoIieH-
HBIM CIIOCOOOM, HE TPEOYIONINM HAIN4HS yKa3aH-
HBIX TIPUOOPOB.

Jns npumepa omuiieM NpoliecC HACTPOUKHU
npuémunka PJI-1 (cm. ¢ur. 1Ha ctp. 177).

Hactpoiika cymeprereponuna paszuensieTcs Ha
CIICAYIONINE OTepallii: HAcTpoiika Ha BHIOpaH-
HYI0 YacTOTy BCEX TPaHC(HOPMATOPOB IPOMEKY-
TOYHOM YaCTOTHI, TOJITOHKA KOHTYPOB I'e€TePOIMHA
Y, HaKOHEI], yCTAaHOBIIEHUE COTPSHKEHUS BXOJHBIX
KOHTYpOB MPUEMHHKA.

ComnpsbkeHHEM KOHTYpPOB Ha3bIBACTCS Takas
HACTPOMKAa BXOJHBIX U TE€TEPOJUHHBIX KOHTYPOB,
MIpH KOTOPOH O BCEMY MPHUHHMAEMOMY THANa30-
Hy TIOJy4aeTcs MPOMEKYTOYHAs 4acToTa, Hambo-



Jiee OJU3KO COBITAAArONIas ¢ BHIOpaHHON (Ha Ko-
TOPYI0 HACTPOCHBI KOHTYDPBHI YCHUJIHUTENS IpoMe-
’KYTOUHOI1 yacToTsl). OT MPaBUILHOCTH COMPSDKE-
HUS KOHTYPOB 3aBHCAT 4yBCTBUTEIBFHOCTD U U30U-
paTeNnbHOCTD CYTIEPTreTepPOANHHOTO MPUEMHHKA.

Hactpoiika TpaHCcHOpMaTOPOB MPOMEKYTOU-
HOW YacTOTHI MPOM3BOAMTCS CIEXyIOIM o0pa-
30M.

[IpucoennanB K NPUEMHUKY HEOOJBITYIO aH-
TeHHY (KyCOK MpoBOJa JUIMHOM 4—5m), npHHUMa-
eM Kakyrmo-mu0o ci1ado CIBIIMMYIO CTAaHIHIO B
JMarta3oHe CPEIHUX BOJH.

[Ipeanonaras, 4to TpaHCPOPMATOPHI MpPOME-
KYTOYHOM 4YacTOTHl YK€ MNPHONMU3UTENBFHO Ha-
CTpPOCHBI Ha 3aBOJIE HAa BBIOPAHHYIO YacTOTY
465key, X 0cTaETcs TOJBKO MOACTPOUTH B PE30-
HaHc. ns aToro, MeasieHHO Bpamas (eppomar-
HUTHBIE CEpJEYHHKH CHayajla BTOPOro, a TMOTOM
IepBOTO  TpaHchopMaTopa, CIEAyeT HTOOUTHCS
HaWIy4IIeil CIBIIUMOCTH CTAaHIIMU. DTO MOJI0XKe-
HUEe U OyIeT COOTBETCTBOBATH PE30OHAHCY MEXKAY
BCceMH 0OMOTKaMH TPaHCPOPMATOPOB.

Haubonee pe3ko mpu moacTpoiike OyayT BiIu-
AT CEpICYHUKM Yy KaTyIICK, BKIIOYEHHBIX B
aHOJHBIE LIeNH TpeoOpa3oBaTessl U JTaMITbl YCUIIH-
TeJsl MPOMEXYTOYHOW YaCTOTHI, MEHEE CHJIBHO y
CETOYHON KaTYLIKH JIAMIIBI YCHIIUTEIS TPOMEKY-
TOYHOH YacTOTHI M JOBOJBHO €Ja00 y KaTYIIKH,
CBSI3aHHOM CO BTOPBIM JIE€TEKTOPOM.

Jlnst HacTpOHWKH HEO0OXOIUMO BHIOMpPATH CTaH-
LU0, Hanbosee cnado CIBILIUMYIO, HHaYe TPYAHO
OyZeT ycTaHaBIMBAaTb MOMEHT HACTYIUICHHS pe-
30HAaHCA M3-3a BIHUSHUSA aBTOMATHYECKOTO PETYIIs-
topa ycwienus (APY). Ecimu B mpomecce Ha-
CTPOMKHK TPOMKOCTH CTaHIIMHU CIHUIIKOM BO3pacTa-
€T, JIydllle IONCKATh HOBYIO CTaHIMIO CO claboi
CIIBIIIMMOCTEI0. Boobmie ke myumie nerns APY nHa
BpEeMsI HACTPONKH COBCEM BBIKIIFOUUTH U3 CXEMBI.

ITocne HacTpoiliku TpaHC(HOPMATOPOB IPOME-
KYTOYHOM YacTOTBl NPHUCTYNAIOT K HACTPOHKe
KOHTYPOB BBICOKOM 4aCTOTHI.

Hactpoiiky ux ymo0Hee HaUMHATH ¢ THAaIla30Ha
cpenHux BonH. IlomcTpoedHoe KOMBIIO TeTepo-
OUHHOW KaTYIIKM JWamna3oHa CPEIHUX BOJH CTa-
BAT B CpEJIHEE MOJIOKEHNE M OTHICKUBAIOT KaKyIO-
a100 CTAHIMIO B KOHIIE auana3oHa (EMKOCTh ar-
perata KOHIEHCATOPOB NOJDKHA OBITH ONHM3Ka K
MakcuMainbHoii). [locie 3TOro HauyMHAIOT MOJ-
CTpaWBaTh BXOAHOW KOHTYp, TepeMmemas Ioj-
CTPOEYHOE KOJBLIO Ha KaTymike L4 KoHTypa. 31ech
BO3MOXKHBI TPH CITydasl.

[lepBbIit caMbIii ONarONPHUATHBIN, KOTAa IIPH
HEKOTOPOM TIOJIOKEHHUH KOJbIIa Ha 3TOW KaTyIIKe
TPOMKOCTh TOJYYaeTCsl MaKCUMaJIbHOM W MajaeT
MPY NEPEMEILCHHN KOJbIa OT STOTr0 MOJI0KEHHUS B
Ty WIH JPYTYIO CTOPOHY. DTO M OyJIET COOTBETCT-
BOBaTh HE0OXOAWMOHN HacTpoiike. B mouckax pe-
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30HaHCAa JOMYCTHMO B ciydyae HEOOXOAMMOCTH
MepeMeniaTh M MOACTPOCYHOE KOJBIIO KaTyIIKH
reTepoarHa B caMoe KpailHee MOoJI0KEeHHe, HO MPU
3TOM HEOOXOIUMO TIOACTPAMBATHCS HA CTAHIIUIO
arperaTtoM KOHJEHCATOPOB MEPEMEHHON EMKOCTH.

BTtopoii cioydaii — HanOombIIas TPOMKOCTh T10-
Jy4aeTcsl, KOrja KOJIbIO KOHTYPHOH Karymku L,
OITyCTHUTCSI O OCHOBHOHM CEKIIMH, a KOJbBIIO TeTe-
POJMHHON KAaTYUIKW MOJHUMETCS Ha CaMblid BEpX.
Jrto OymeT 03HaYaTh, 9YTO EMKOCTh COTPSTAIOIIETO
KOHJICHCATOpa B KOHTYpPE TETepOAMHA CIUIIKOM
BennKa. Ero HyXHO 3aMEHHTh KOHAEHCATOPOM
MEHBIIIeH EMKOCTH, MPU KOTOPOU pe30HaHC OyeT
MOJIy4aThCsl P HEKOTOPOM CPETHEM IMOJOKEHUU
MOJICTPOEYHOTO KOJIbIa KOHTYPHON KaTYIIKH.

Haxonen, Ttpetuit cuyvait HanOOJIbITIas
TPOMKOCTb MOXET MOJYy4aTbCs MPU TOIOXKECHUU
MOJICTPOEYHOTO KOJIbIIa Ha KaTymike L4 KoHTypa B
caMOM BEpPXY U NPH MEPEMENICHUH TOACTPOECUHO-
ro KOJbIIAa HA KaTyIIKe TeTepoauHa Ly BINIOTHYIO
K OCHOBHOH CeKIMH. JTO OYyJeT IMOKa3bIBaTh, YTO
émkocTh KoHaeHcaTopa Ci; Mania U €€ HeoOXOau-
MO YBEJIMYUTH. JIOCTUraETCs 3TO MyTeM HOIMaUKU
napajieIbHO 3TOMY KOHACHCATOPY JOIOJIHU-
TEILHOTO KOHACHCATOPa HEOOIBIIIOH EMKOCTH.

3aKOHYMB C TOACTPOMKON KOHIIA CPEIHEBOJI-
HOBOTO JUana3oHa, NepexXosT K MOACTPOMKe Ha-
yaja 3TOro AUana3oHa.

Jia 3TOro HaXOmAT CTAHIHWIO YK€ B Hadaie
JMana3oHa W BpaLICHUEM MOJICTPOCUHOTO KOH-
neHcaropa C; HAXOAAT TMOJIOKEHUE pPE30HAHCA.
Ecnu émkocth koHmeHcatopa Cz OKaxkeTcs is
3TOT0 HEJOCTATOYHOI, MapajuleIbHO €My IpPHCO-
eAUHSIOT KoHAeHcatop EMkocThio B 10-15ngh.
Haiins pe3oHaHc B Hauvaje quamna3oHa, CHOBA Iie-
pecTpamBaloOT MPHUEMHUK Ha KOHEI[ Juana3oHa |
BOCCTaHABIUBAIOT Pe30HAHC (HAPYIICHHBIN H3Me-
HeHreM &MmkocTd Cg) MepeaBHIXEHHEM IMOJCTPO-
€YHOT0 KOJbIla Ha KaTyInke KoHTypa L, 3artem
OISITH MOACTPAMBAIOT B Hauaje guana3oHa H3Me-
HeHueMm €mkoctu C; ¥ B KOHIIE JTMana3oHa — H3-
MEHEHHEeM HHIyKTHBHOCTH KaTymKu. Takyto moa-
TOHKY HACTPOMKH AeNaloT A0 TeX ITop, MOoKa He
MOJTyYUTCS TOYHBIH PEe30HAHC B 00X HACTPOECU-
HBIX TOYKaX.

HacTtpolika auanazoHa JUIMHHBIX BOJH MpPOU3-
BOJMTCS aHAJIOTHMYHBIM CIOCOOOM, T. €. CHaydaia
HacTpamBalOT KOHEI JHana30Ha MEepPeIBUKCHUEM
MTOACTPOCYHBIX KOJIEI Ha KaTymkax Lg u Liq, wimm
MO0OPOM  COOTBETCTBYIOIIETO  CONPSATAIOIICTO
KOHJICHCATOpa U 3aTeM HACTPauWBaIOT HAYalo Jua-
na3oHa koHueHcatopom C, 3TH omeparmu mo-
BTOPSAIOT JI0 TeX IOp, MOKa He TOoJIydaT pe3oHaHca
B 00€MX TOYKaXx.

Hakonen, npuctynaioT Kk HaCTpOHKEe KOPOTKO-
BOJIHOBOTO JIMaIla30Ha, JUIsl 4ero B 49-MeTpoBoM
BEILIATEJIPHOM YYacTKe, HaxOIAIIEMCS B KOHIE



IIIKaJIbl, HACTPAWBAIOTCS Ha KaKylo-HHOyAb CTaH-
LUIO |, COMMKas WIN pa3[BUTas BUTKU KaTyIIKA
L,, moOuBaroTCSd MaKCHMAaIbHOW CIBIITMMOCTH
STOU CTaHIIUH.

Hagano xopOoTKOBOIIHOBOTO JHama3oHa JydIle
HACTpanWBaTh THEM WM B PaHHHWE BEUYEPHHE YaCHI,
KOT/Ia B 3TOM y4YacTKe JHWara3oHa CJbIIHA padoTa
MHOTHUX CTaHIIUH.

HactpouBmmce Ha Kakyro-HUOYIb CTaHIIUIO
3TOr0 y4acTKa, 3alIOMUHAIOT €€ TPOMKOCTD, 3aTEM
CJerKa BpallalOT MOACTPOCUHBINH KOHAEHCATOD,
MIpH 3TOM CTaHIMS HEMEIJIeHHO mcue3aeT. Torxaa,
OUYCHb OCTOPOXHO Bpalllasi arperat NepPeMEHHBIX
KOHJICHCATOPOB, BHOBb HAXOJISAT 3Ty CTAHIUIO U
CpPaBHMBAIOT T'POMKOCTh €€ MpuéMa C MepBOHA-
yajgpbHOM. Tak mocTymaroT A0 TeX IMOp, MOoKa He
yOensaTcsi, 9To OOJBIIE MOBBICUTH TPOMKOCTH MPH
TTOMOIIIH MTOICTPOEYHOTO KOHIEHCATOPA HENb34.

[Tocne sTOrO TIPOBEPAIOT KOHEIl TMANIa30HA, HE
paccTpOUsICS U OH OT U3MEHEHUS EMKOCTHU IMOJ-
CTpoeyHOro KoHAeHcatopa. Eciu 3To mmeer me-
CTO, TO BOCCTAaHABJIMBAIOT PE30HAHC MeEpPEIBIKE-
HUEM BUTKOB KAaTyIIKW. TporaTe MOCIE STOr0
MOACTPOCYHBIN KOHACHCATOP YKe HE HAJO.

Ha sToMm 3akaHumBaeTCsi HACTpOKa KOHTYPOB
CyIIepreTepoinHa.

IIpoBepka MOoHTaXka
N 1
10 TPUHUUIIMAIBHOU CXeMe

[To okoHUaHWM MOHTa)ka NMPUEMHUKA HE0OXO-
JTUMO TIPOM3BECTH €ro mpoBepky. OOBIYHO Takas
MpOBEpKa MPOU3BOAUTCS MO TOH € MPUHLHUIU-
aJLHOM CXeMe, 10 KOTOPOH MPOU3BOAMIICS U MOH-
Taxx. OIHAKO OMBIT MOKA3bIBAET, YTO KOrAa IMpo-
BEpPKY MPOU3BOAUT TO K€ JIMIO, KOTOPOE MOHTHU-
poBasio MPUEMHUK, TO OMIMOKH, JOMYIICHHBIE B
MOHTaX€, MPOXOIAT YaCTO HE3aMEYECHHBIMH, T. €.
CHOBA MOBTOPSIOTCS; MO3TOMY MPOBEPKY MO CXe-
Me HY>XHO IIPOM3BOJIUTH BEChMa TIIATEIHHO.

OcobeHHOC BHUMaHHUE ClemyeT OOpaTHUThL Ha
TO, YTOOBI BCE COCAMHEHHUS OBUIM CICNIaHbl Ha-
NEXKHO, TPOYHO U UMENU XOpoIluuii koHTakT. Hano
YCTPaHUTHh B MOHTa)X€ HE MPEIyCMOTPEHHBIE CXe-
MOH KacaHus JeTaleil u MpoBOJOB APYT C IPYTrOM
Y MEXaHUYECKU HETPOYHBIC MECTA.

BecpMma nosie3HON OKa3bIBAECTCS TOMOJHUTENb-
Hasl IPOBEpKa MOHTaXKa IO TaK HAa3bIBAEMOW «Kap-
Te» WIM <«IuarpaMMme conpotuBieHui». Cyir-
HOCTBb 3TOTO METO/a TPOBEPKH 3aKIIIOYaeTCS B
TOM, YTO C MOMOIIBIO OMMETpa H3MepseTcs COo-
MIPOTUBIICHUE YYACTKOB CXEMBI, JIKAITUX MEXKIY
OTJIETBLHBIMU JIAMIIOBBIMU THE3IAMHU U IIACCH, T. €.

T N
E. A. Jleutun, Hanaxusanue npuéMuukos (Mac-
coBast paanooubnuoreka), ['ocanepromsnar, 1949.
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COTIPOTHBJICHHUE TOCTOSSHHOMY TOKY MEXIy dJIeK-
TPOJaMH JIAMITBI M 3a3eMJICHHEM. /{11 HEKOTOPBIX
MIPOMBINUICHHBIX THUIIOB NPUEMHUKOB TaKHE JHa-
rpaMMBbl JaBaJIUCh B UX onmucaHusax. s mpuém-
HUKa, COOMpPAeMOro 1o HOBOIl cxeme, TaKylo Jua-
rpaMMy MOYKHO 6€3 0c000T0 Tpyaa COCTaBUTH 3a-
paHee.

B kauecTBe mpuMepa pacCMOTPHUM HacTh CXe-
Mbl MpUEMHHKA <«IJICKTPOCUTHAI-2%», MPUBEAEH-
Hyto Ha ¢ur. 1.

®ur. 1. Cxema ycunutens npoMexxyTo4Hon
YacTOTbl U AETEKTOPHOWN CTYNEHN NPUEMHMNKa
“OnekTpocurHan-2”.

IIpocneaum 1enb ynpapisitolieil CeTKU JaMITbl
6K3 ycunurens mpomMeKyTOYHOM YacTOTHL. JTa
LIEMb ISl TOCTOSTHHOTO TOKAa COCTOMT M3 KATYIIKH
KOHTypa TMPOMEXKYTOUYHON dacTOThI Lis, compo-
TuBNeHUs Ryg 1 conporuBnenus Ryg coenmuHEHHO-
T'0 TIOCTIENOBATENLHO C Ryg M MyIero Ha 3eMiTto.
AKTHBHOE CONPOTHBIICHHE KATYIIKH L5 HIYTOXK-
HO mo cpaBHeHHUIO ¢ Rig 1 Ryg. IloaTomy compo-
TUBJICHUE yYacTKa «HE370 CETKU Jammbl 6K3 —
3eMJIs» paBHO RigtRig = 2,2+1 = 3,2uecom.

Mexy THE3J0M SKpaHHOM CETKH M 3eMIIEHN
COTIPOTUBJICHHE PaBHO OECKOHEYHOCTU. Mexmy
THE3/I0M 3allIUTHON CETKU U 3eMJIEH COMPOTHUBIIC-
HUC JOJDKHO PaBHATHCS Hymio. To ke OymeT u
MEXJTy THE3/IOM KaTojAa U 3eMIIEH, MEXKy OJHUM
W3 THE3J HAaKajla u 3eMIIEH.

I'ne3no Hakana H, coeAMHEHO C 3eMIIEN depe3
HaKaJIbHYI0O OOMOTKY CHJIOBOTO TpaHc(opmaTopa.
[ToaToMy cOMpOTHBICHHE 3TOTO y4YacCTKa PaBHO
COTIPOTUBJICHUIO OOMOTKHY HaKaJIa.

B 1ienp aHona jgammbel 6K3 BKIIIOYCHA KATyIIKa
L1 ¥ TOCTIEOBATENBHO C HEH COpOoTUBICHHE Ry)H.
Ha 3emutto 0oHO He HJIET, TOATOMY CONPOTUBIICHUE
yJacTKa <«THE3[0 aHoja — IacCh» IOJKHO paB-
HSThCS O€CKOHEYHOCTH.

MOXXHO TPOBEPUTH COMPOTHUBICHUE MEXIY
aHOIHBIMHU THE3mamu jamn 6K3 u 6I'7. 3xech mo-
CJIeIOBaTEIHLHO BKJIIOYCHBI KaTyIIKa Lig M compo-
tuBneHust Ry, u Rys. CnenoBatenbHo, cymMMapHOe
comnpoTtuBieHne paBHO Ry;+Rys = 1 000+200 000 =
201 0000om (comporuBieHreM Lig MOXKHO TIpe-
HeOpeus).



ToyHO Tak e OmpeaesieM COMPOTHBICHHE
yUacTKa «yIpaBJIsioIas ceTka jJamirsl 617 —imac-
CH», KOTOPOE OKa3bIBACTCSI PABHBIM BKIFOUEHHOM
YacTH MEPEMEHHOT0 cOmpoTHBIeHus Ry7, T. €. oT O
0 2 m2oMm.

ConpoTHBIIEHNE yYacTKa «HE3I0 aHOAa THO-

na /[, —maccm» paBao Ryz+Ry4, = 56 000+220 000

= 276 00Qm (mpenedOperast COIMPOTHBIEHHUEM
Li7). CompoTuBieHHME ydYacTKa <«THE3I0 aHo/a
BTOpOTO auoza /[, — maccu» paBHo Rig = 1meom.
ComnpoTHBIICHHUE yYacTKa <«THE37[0 KaToja — Iac-
cu» oyaet Ryp = 6800Mm u T. 1.

B pesynbrate Takoro pacCMOTPEHHS CXEMBI
JIETKO COCTABUTh HECIOKHYIO TAOJHUILY, MOJIB3YSICh
KOTOPOH MOXHO TPOHM3BECTH JOTIOJHUTEIHHYIO
MPOBEPKY MPABUIBHOCTH MOHTaXKA.

ConpoTvBreHve
Namna Y4acToK cxembl yyacTka
Huts Hakana H - maccu 0
Hurs Hakama A, - maccn O0MOTKa Hakama
Karon - macen 0
6K3 | Ynpasnsromas ceTka - maccu 3.2 meom
DKpaHHas ceTKa - maccu oo
Anox - maccu S8
AHOZ - KpaHHas CCTKA 31 xom
Hurs Hakana H| - waccu 0
Hurs Hakama H, - maccn OO0MOTKa Hakaa
Ynpasnstowas ceTka - maccu 0-2 areom
6r7 | Huon Il - maccu 276 xoat
Huon 12 - macen 1 aeom
Karon - maccn 680 om
Anon - anog 6K3 201 xoat

[TooOHBIM e 00pa3oM COCTaBISIOTCS TaOH-
IBI JUTSI BCEX JIAMII.

B HEKOTOPBIX cydasx B H3MEPSIEMOM YYacTKe
MOXET OKa3aThCs IBa CompoTwBICHHI Ry m Ry,
BKIIFOUEHHBIX TapajuienbHO. B aTtom ciydae pe-
3yJILTHPYIOIIEE COMPOTUBIICHHUE MOJICUUTHIBACTCS
o popmyiie

_ Rk
Roy = 7R1+R2 .

[IpoBepka Mo KapTe CONPOTHUBICHUH IEHHA
TeM, 4TO AaéT OIHOBPEMEHHO C MPOBEPKOH Ipa-
BHJIBHOCTH MOHTa)Ka MPOBEPKY BEIUYWHBI U Mpa-
BWJIBHOCTH BKJIIOYCHUSI BCEX CONPOTHUBIICHHM.
3TOT cnocol He MO3BOJISET, OHAKO, OOHAPYKUTD
KOPOTKOE 3aMbIKaHHWE Ha YYacTKe C MajbIM CO-
NPOTUBIICHUEM (HAampUMep, B KOHTYPHBIX KaTyIII-
Kax).

OOBIYHO TTOCIIE MTPOBEPKH 10 KAPTEe COMPOTHB-
JEHUH MOXXHO YBEPEHHO BCTaBJATH JIAMIIBI,
BKJIFOYATh MPUEMHUK B CETh M MPUCTYNATh K Ha-
JTAYKUBAHUIO.

[Ipu pabote ¢ MPUEMHHUKOM, TUTAEMBIM OT Oa-
Tapel, 0cOOEHHO TIIATENBHO CIEAYET MPOBEPSTH
LEeNW Hakaja, 4yToObl Ha HHUX HE IMOMagayio IO
omubKe aHOJIHOE HampshKeHue. J[s 3TOro BOJIbT-
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METp BKJIIOYaeTCsl B THE3/a HaKalla U K NPUEMHHU-
Ky TOAKIIodacTcs Oarapes Hakana. BoibTMerp
MOKaXKeT e€ HampshDKeHHe. 3aTeM 3Ta ke Oarapes
Hakaja MOJKIIYacTCI K 3aKHMaM aHOIHOU OaTa-
peu BMecTo mocienHeit. Ctpenka BOJIBTMETpa HE
JIOJDKHA OTKJIOHAThCA. Ecnmu BoabTMETp Ja€T Ka-
KHe-THOO0 TMOKa3aHWs, 3HAYUT, B MOHTAXKE JOITy-
III€Ha OIIKOKa.

IIpoBepky mo auarpaMme COMPOTHUBICHUHN IS
TakKuX NPUEMHHUKOB HYXXHO TPOU3BOIUTH 00s3a-
TEJIHHO TIPU OTKIFOYEHHBIX OaTapesx. Beckma mo-
JIE3HO BKJIIOYHTH B IIEITb aHOAHOU OaTapeu Imocie-
noBarenbHO compoTtuBieHue 500 1 00@m
(dur. 2), koTOpoe MpeaoXpaHseT OT MePESIKUTAHHS
AQHOJIHBIM HAIPsDKCHUEM HUTH JIaMII.
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®ur. 2. Cxema BKIMHOYEHNS NPegoXpaHUTENbHOIo
COMPOTMBIEHNS B LieMb aHOAHOW GaTapew.
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[ToMmumo TpoBepKkHM MOHTaXxa LeIecooOpasHo
70 PEryIHpOBKHA NPUEMHUKA TPOBEPHUTH DPEXHUM
Jam.

Pexxum, B KOTOPOM TOJKHBI pabOTaTh JIAMITHI B
JaHHOM NPUEMHHUKE, OOBIYHO B OMHMCAHUH TPUEM-
HUKa He naércs. [loaToMy Takas IpoBEpKa MOXKET
JIaTh JIAIIH IPUMEPHOE TIPEACTaBIeHNE O TOM, Ha-
XOAMTCS JIU JIaMI1a B HOPMaJIbHBIX YCIOBUSIX.

Hanpspkenust Ha 3JeKTpoJax JiaMIl JOJKHBI
MPUMEPHO COOTBETCTBOBATH THUIOBBIM PEXHMAaM.
[IpoBepka, nmpou3BoAMMAas IO OKOHYAHUU MOHTA-
’a C IOMOUIbIO BEICOKOOMHOTO BOJIBTMETPA, IO/~
KIIF0YaeMOT0 K aHOJIaM U DKPaHHBIM CETKaM JIaMmIl,
JOJDKHA TI0Ka3aTh, HE OTIMYAETCS JIM PEKUM Ka-
KOH-TM0O0 JIaMIIbI CIIMIIKOM PE3K0 OT HOPMaJIbHO-
ro. Ecnin Takoe 06CTOSITENHCTBO HE OTOBApUBAET-
Csl CIIEIMAJIbHO B OMUCAHWW MPUEMHHKA, TO OOHA-
PYXCHHOE OTKJIOHEHHE OyAeT NMPHU3HAKOM Hallu-
YHs HEMCIPAaBHOCTH U A7 €€ yCTpaHEHUs CIleny-
€T cpa3zy JKe IPOBEPUTH BCE LIEIH JIAMITBI.

[Tpon3BOACTBO BCEX OMUCAHHBIX BBIIIE MHOTO-
YHCJICHHBIX MPOBEPOK MOXKET MOKA3aThCsl M3JUII-
HUM U HEOOOCHOBAaHHBIM, OCOOEHHO €CJIH B IPH-
€MHHKE WCIOJIB30BaHBl HOBBIE [IE€TANH, TOJBKO
YTO NPUOOpPETEHHBIE U HE OBbIBIIME B ymoTpeliie-
Hun. Ho Bpemsi, 3aTpadeHHOE Ha MPOBEPKY MOH-
Taka W JIeTaled, BCer/a OKyMaeTcs, TaK Kak Io-
3BOJIIET BECTU YBEPEHHO PETYIUPOBKY MPUEMHH-
Ka U B KOHEYHOM CYETE MPUBOIUT K SKOHOMHHU
00IIero KOoJIM4YecTBa BPEMEHH, 3aTPA4eHHOTO Ha
cOOPKY, MOHTaX U PETYIHPOBKY.



HcnbiTanus npuéMHMKa
11 ” 1
Ponuna

[ToBpexxnennst B nmpuémuuke “PomgmHa” 00BIY-
HO HECJIOXHBI 1 HX YACTO MOXKET JIETKO yCTPaHHUTh
Bhajener npuéMuuka. Hamgo nume ymeTp Haxo-
IUTh B CXEME 3TH MoBpexaeHus. Ho ans mposep-
KH CXeMbl MPUEMHUKA HYXKHBI CIICIIHAIbHBIE W3-
MEpUTEIbHBIE TPUOOPHI, KOTOPHIMH CEBCKHUIA pa-
IUOMIOOUTENb paciojaraeT peako. EcTecTBeHHO
BO3HMKAET BOMPOC. HENB3S JH MPOBEPHUTH HC-
MPaBHOCTh CXEMBI MPHUEMHHUKA M OTHICKATh IIO-
BpEeKACHUS B HEM 0€3 MOMOIIM H3MEPHUTEIBHBIX
npubopor? KoHeuno, MOKHO.

B npuémanke “PomgmHa” mMeeTcss HEOHOBas
JIAMTIOYKa, CIyXallas WHIAKATOPOM BKITFOUCHUS
aHogHOTrO nuTaHus. C TIOMOIIBIO 3TOW JIAMIOYKH
MBI MOJKEM IIPOBEPUTH HaNpsHKeHHWE aHOIHBIX Oa-
Tapel, HATH MMOBPEKIACHUE B KOHTYPHBIX KaTyIII-
Kax, TpaHcopmaropax, COMPOTUBICHUSAX U KOH-
JeHCcaTopax, OMPEAETUTh HEUCTIPABHOCTD JIAMITHI.

Korga npuémank nepecraér paboraTh WIH 3a-
METHO MOHWKAeTCSd TPOMKOCTh NpuéMa, Mpexie
BCEro ClIelyeT 0OpaTUTh BHUMaHHE Ha HEOHOBYIO
Jnamnouky. HopMmanbHasi IpKOCTh CBEUEHHS HTOU
JIAMIIOYKH YKa3bIBae€T Ha JIOCTATOYHOE HampshKe-
HUE aHOMHBEIX Oarapei. [Ipw MOHMKEHHOM aHO-
HOM HamNpsOKEHUH HEOHOBAs JIaMIoyka OyaeT Mu-
raTh WM COBCEM ITOTACHET.

[Ipu paccMoTpeHHH pa3INMYHBIX BUAOB MOBpE-
XKneHuit npuéManka “PoauHa” M mopsaka X Ha-
XOXAEHUs OyJneM CUHTaTh, YTO MCTOYHUKHU MUTA-
HUSl TMPUEMHUKA WCIPABHBI U JAlOT HOPMAaIbHOE
HaTpsDKCHUE.

HewucnpaBHbiif TpUEMHUK JTy4Ille€ BCETO MPOBE-
PATH IO YacTsM, T. €. KaXIyI0 €ro CTYIeHb B OT-
nensHOCTH. [IpoBepky Bcerga MpPOHM3BOAAT NpHU
BKJIFOUEHHOM MPUEMHUKE U HAUMHAIOT €€ C 1ernen
MTUTaHMS.

Ecnmu pabora mpuémHMKa Hapymmiaach U He-
OHOBasi JIAaMIOYKa HE TOPHUT, TO MPEXKIE BCETO
ClIeqyeT TPOBEPUTH COTPOTHUBIICHHS CMEIICHUS
Ri2 1 Ry3 (¢ur. 1). st 3TOr0 HEOHOBYIO JTAMIIOY-
Ky BMECTE C MaTPOHYMKOM CHUMAIOT CO IIKAIBI U
COEIUHSIOT MaTPOHYHK C OTPHUIATEIHHBIM POBO-
10M aHojHOHW Oartapeu (Touka 1 Ha ¢wur. 1). Eciu
MPH STOM JIAMIIOYKA HAYHET CBETUTHCS, TO 3TO
OyZeT CIy>XUTh OATBEPKACHUEM HEMCIIPAaBHOCTH
000MX WIIM OJHOTO W3 HA3BaHHBIX COIMPOTHBIIE-
HUH.

Uto0bl ompenenuTh, Kakoe HMEHHO W3 3THX
JIBYX COIPOTUBJICHUH HEUCIPABHO, HAJO MaTPOH-
YUK MOIKIIOYUTh K MECTY UX COCAMHEHHS (TOU-
ka 2). CBeueHHE JIaMITIOUKH TIPH 3TOM OyJIeT 03Ha-
4aTh, YTO MOBPEKICHO conpoTHBiIeHne Ry3. Eciu

M. lan30ypr, «Pagro», 1949 Ne 12.
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®ur. 1. MpuHUunuMansHasa cxema npuémHuka "PoguHa”.
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JKE JIaMITOYKa He Oy/IeT CBETUTHCS, 3HAYUT HEHUC-
MIPaBHO CONPOTHBIICHHUE Ryo.

[ToBpexaeHUI0 TTOBEPIKEHBI TAKKE U KOHJICH-
catopsl Cgs u Cz;. [Ipu nmpoboe 3TUX KOHAEHCATO-
POB HHIMKATOpHAs JjaMmIiodka He cBeTutcs. O
MPOBEPKE KOHJICHCATOPOB, COMNPOTHBICHUN U
JPYTHX JeTanel OyeT paccka3aHo HIDKE.



IIpoBepuB MCIPaBHOCTHh CONPOTUBIECHUM CMe-
menns Ry, u Riz u konaencatopos Css u Csz, ma-
TPOHYMK CTaBAT HA CBOE MECTO WU COCIAUHSIOT
€ro C I1aCCH NPUEMHUKA.

Jnst nanpHEWIIel MpPOBEPKH CXEMBI HE00Xo-
IUMO compoTuBieHue Ry, coemuHsionee HEOHO-
BYIO JIAMIIOYKY C TUTFOCOM aHOJHOM Oarapew, OT-
MasiTh OT TOJOXXHUTEIHHOTO MPOBO/AA BBICOKOTO
HanpspkeHus. K ocBoboamBIieMycss KOHIYy 3TOTO
COTIPOTHUBJICHHS MOAMAUBAIOT KYCOK HU30JMPOBAH-
HOTO TPOBOJIHUKA, KOTOPBIA OYJET CIYXHUTh IITy-
oM. 3aTeM MPHUCTYIAIOT K JaTbHEHIIIeH MpOBEpKe
CXEMBHI.

CHayana TpOBEPSIFOT HU3KOYACTOTHBIC CTYIIE-
HHU.

Brixonnas crynenp npuéMuuka “PoauHa”, co-
OpaHHas 1O JABYXTaKTHOW cXeMe Ha Jammax Jls u
Jls, penxo BEIXOAUT U3 cTposi. Hanbomee BeposiT-
HOW HEHUCNPABHOCTHIO B 3TOMW CTYNEHU MOMKET
OBITh MOBpEkACHUE OqHON U3 € mami. [Ipu ta-
KOM TIOBPEXKIICHUM BOCIIPOU3BEICHHE IEpeIavn
OyneT MCKaXEHHBIM, a TPOMKOCTH NpUEMa TTOHH-
sutcs. CrienoBaTesibHO, OCOOOH TMPOBEPKE OKO-
HEYHYIO CTYIICHb MPUEMHUKA MOXHO W HE TOJ-
Beprarp, a CleQyeT cpa3y HaydaTh C HCIBITAHUSA
CTYNEHH TPEIBAPUTEIHHOTO YCHJICHUS HHU3KOM
4acTOTHI.

XapaKkTepHbIM TOBPSKIECHUEM Il 3TOU CTY-
TICHU SIBIIICTCS OOPBHIB TICPBUYHON OOMOTKH MEXK-
nynaMmmoBoro Tpanchopmartopa. Ilpu mposepke
3TOW OOMOTKH MIyN NMPOOHHMKA COCIUHSIOT C BhI-
BOJIOM 3KpaHHO# ceTku jammel JI; (Touka 3), a
compotuBieHne Ry 3aMpikaioT HakopoTko. He-
OHOBAs JaMITIOYKa MPH 3TOM JIOJDKHA 3aTOPEThCS.
Ecam ona He OyneT CBETHTHCS, 3HAUYUT B OOMOTKE
nMmeeTcst oOpbIB. Ecii ke mpu MOAKITIOYSHNH 1ITy-
Ta K BBIBOJYy PKPAaHHOH CETKH HEOHOBAs JIAMITOUKA
JI; OynmeT SpKO CBETUTHCS 10 3aMBIKAHUS HAKO-
POTKO cONpOTUBICHUSI Ry, TO 3T0 OymeT yKasbl-
BaTh HA HEHCIIPABHOCTH JIaMIThI J14 (TIOTEPst HDMHUC-
CHH WJIN OOpBHIB HUTH). B 3TOM CTymeHH BO3MOXK-
HBl TaKKe MOBPEXIEHUS CONPOTUBICHUA Ry u
kouzaeHcatopa Cap.

He Bce moBpexnmeHus 3TOH CTYNEHH MOXHO
0OHapYXHUTh TIPHU TIOMOIIM HEOHOBOTO NMPOOHHUKA.
[TosTomy criemyeTr MpoOBEPUTH MCIPABHOCTH HU3-
KOYaCTOTHBIX CTYICHEH KOCBCHHBIM ITyTEeM, a
MMEHHO KacascCh IMajbIleM PYKH BBIBOJA YIpPaB-
JISFOINEN CETKM JIaMIThl JI; (KOHTaKTa Ha eé OGasro-
He). B MOMEHT MPHUKOCHOBEHHS K 3TOMY BBIBOAY
MPH WCIPABHOW CTYNIEHU B TPOMKOTOBOPHUTEIIC
JOJDKHO TIOSBIISATHCS TyICHHE.

s mpoBepKu CTyneHew yCUIIEHUS! MPOMEXY-
TOYHOW 4acTOThI (JTammbl J1; 1 JI3) Iryn mpoOHUKa
MOJKITIOYAIOT CHAadala K aHOJy OJHOM W3 Jamil,
manpumep JIz (k Touke 4). CBeueHHe HEOHOBOI
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JAMTIOYKK OyAeT 03Ha4aTh, YTO K AHOAY JIAMITBI
MOCTYMAeT BHICOKOE HAIPSDKEHUE.

UrtoObl IPOBEPUTH LETIh SKPAHHON CETKH 3TOU
JIAaMTIBI, HAJIO KOHEII MPOBO/IA, MPUCOSAMHEHHBIN K
DKpaHHOHM CEeTKEe JIaMITbl JI,, OTMAasITh B TOYKE 5 u
MOAKIIIOYUTHh HIyH K IKPAHHOW CETKE IpoBepsie-
Mo jammbl B Touke 6. Ecnu npu 3tom mHAmKa-
TOpHAas JIaMIIOYKa HE BCIIBIXMBAET, TO MOXKHO
MPENNoNOKUTh, YTO JiaMna ucmhpaBHa. OmHAKO
HEOHOBAs JITaMIOYKa HE OyJIET CBETUTHCS U B CITy-
Yyae TMOBPEKACHUS COMPOTUBICHUS R; wim KoH-
nencatopa Cys. [ToaToMy Hazo B yKa3aHHOM CIy-
Yyae MPOBEPHUTh M UCIPABHOCTH ITHUX JeTaneil. Ec-
JIY 5K€ TIPY TOAKITFOUCHUH ITYTIA K SKPAaHHOH! CEeTKe
JIaMTIBl HEOHOBAsI JIAMIIOYKa HAYHET CBETUTHCA, TO
31O OyAeT O3Ha4YaTh, YTO MpOBEpseMas jJamIia He-
WCIIPaBHA.

BoccTanoBUB cxeMy CTyNeHH W 3aMEHHMB KOH-
JIEHCATOP WM COMPOTUBIICHUE, €CIIA OHU OKaXyT-
Csl HCMCIIPaBHBIMH, OTIIAWBAIOT MIPOBOJ B TOUKE 6
M 3aTeM MPUCTYMAIT K UCIBITAHUIO TaKUM K
croco0oM J1aMisl J1o.

HauGonee cl0)XHO TPOBEPUTH HEOHOBBIM
MPOOHUKOM TpeoOpa3oBaTeIbHYIO0 CTYICHb IPH-
émanka “PommHa”, paboTtaromiyro Ha yamie JI;.
AHOIIHAs M dKpaHHas e€ HEenH MPOBEPSIOTCS TOU-
HO TaK K¢, KaKk U y CTYIICHEeH YCHICHUS TIPOMEKY-
TOYHOM YacTOTHI, IPUCOCTUHCHUEM IIyla CHaya-
Ja K aHoxy (Touka 7), a 3aTeM — K BBIBOJY 3KpaH-
HOU ceTkH Jammbl (Touka 8). B mepBomM ciydae
HEOHOBAs JIAMITOYKA JIOJDKHA CBETHTHCS, & BO BTO-
poM — HeT. PaboTy reTepoanHHON YacTH JIAMIIBI
JI, BCTIBITaTh HEOHOBBIM MTPOOHUKOM HEJb3s.

OnucaHHON NPOBEPKON CXEMbI MPUEMHUKA HE
BCEr/la MOXXKHO OOHapyXHTh MECTO HEHCHPaBHO-
ctu. [losToMy B Tex ciydasix, KOrjia He yaaércs
OOHAPYXHUTh TOBPEKIACHUE YKa3aHHBIMH CIIOCO-
0amu, ciieyeT NOBEPrHYTh IPOBEPKE OTACTHHBIC
JIeTalld, UCIPAaBHOCTh KOTOPBIX MOXET BBHI3BIBATH
coMmHeHHue. st 3TOro Hajgo OTKIIOYUTH OT TPH-
¢MHMKa Oataped, a OT IMACCH — HEOHOBYIO JIaM-
MTOYKY BMECTE C MAaTPOHUYUKOM. 3aTeM U3 aHOIHBIX
OaTapeii, HEOHOBOU JaMIOYKH JI W CONPOTHUBIIE-
Hus Ry; cocTaBisioT mMpoOHHK, cxema KOTOPOro
npuBencHa Ha ¢ur. 2. Beikirodarenb Bx BBeIEH B
3Ty cxeMy s Oosbimelt omeparuBHOcTH. C TMO-
MOIIBI0 TAKOTO MPOOHWKA, CMOHTHPOBAHHOTO Ha
OTJICIBHOM IJIaHKE, MOXKHO TPOBEPUTH OOJIBIIIHH-
CTBO neranei mnpuémHuka. HeoOxomumo TuIIb
MMETh B BHJY, YTO HampsDKEHHE OaTapeu He
JoJokHO npeBbimaTh 120—130s.

ITpoBepsiemyto netanb (KOHICHCATOP, COMPO-
THUBJICHUE, KATYIIKy WK TpaHcdopmarop) B psie
CJIy4aeB HaJl0 OTKIIOYUTH OT CXEMBI NMPUEMHUKA,
TaK KaK MapauieIbHO MPOBEPSIeMON €Tl MOTYT
OBITH BKJIIFOUEHBI IPYyTHE AETaNH.



Jia mpoBepkH KOHIIEHCATOpa €ro Haao IpH-
COEIMHHUTH K IIynam mnpoOHuka. HeoHoBas mam-
MOYKa MPU 3TOM HE JIOJDKHA CBETUTHCS; €CIIH Ke
OHA BCIBIXHET, TO 3TO OyIeT O3Ha4yaTh, YTO B
KOHJIEHCATOpE MMEETCSI KOPOTKOE 3aMBbIKaHHE.

OpmHako MpU HATMYUAW CKPBITOTO OOpBIBA B BBI-
BOJHBIX TPOBOAHUKAX KOHAEHCATOpa MPOOHUK
MMOKa)KeT OTCYTCTBHE KOPOTKOTO 3ambikanwms. [1o-
3TOMY MOCIIe TMPOBEPKHA Ha MPoOOH KOHIAEHCATOP
CIIEAyeT MOIKIIOYNTh TMapajiieIbHO HEOHOBOM
namnouke K 3axumaMm Cy (¢wur. 2). Eciiu koHIeH-
caTop WCHpPABHBIM, JlaMroyka HA4YHET MUIaTh.
[IpomMeXyTKH MEXAy OTACIbHBIMH BCIBIIIKAMU
OyayT TeM Kopode, YeM MeHbIe EMKOCTh KOH-
JeHcaropa.

TakuM crocoboM MOXKHO TIPOBEPSITH KOHICH-
caropsl éMKocTbio Oonbme 1 000ng. IIpn meHs-
mel éMKOCTH KOHIEHCaTopa MHTaHWA OyoyT Ha-
CTOJIPKO YacThl, YTO OHM CTaHYT HE3aMETHBIMHU
IUIs T7a3a, Uy HaOmopartens OyaeT co3IaBaThbes
BIICYATJIEHHE, YTO JIaMIIOYKa AaéT POBHBIH, Oec-
npepbIBHBIN cBeT. [T03TOMY IPOBEPATH 3TUM CIIO-
co0OM KOHAEHCATOPHI MaJIOW EMKOCTH HEIb34l.
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®ur. 2. Cxema npobHuKa Ons
NpoBepKM aeTanen npMémHuka.

OCHOBHBIM TIOBpPEXICHHEM CONPOTHUBICHUM
SBJISICTCS HApYyIICHWE Yy HHUX MPOBOJMMOCTH. B
MOMEHT TOJKIIOYEHHsI K IIynaM MpoOHWKa ¥C-
MPaBHOTO COINPOTHBIICHUS HEOHOBAs JAMITOYKa
JOJDKHA 3aropeThbes. TIpu HCTbITaHHHM OOJBIITUX
comporuBiaennii (maunHas ¢ 0,1-0,2 meom), co-
npotuBiicHHe R;; HE0OXOIUMO 3aMBIKATh BBIKJIIO-
yareneM Bk HAKOPOTKO. [Ipy HCTBITAHHH K€ CO-
MPOTHUBJICHUN MAaJoil BEMWYMHBI ITOT BBIKIIOYA-
TeJNb JIOJDKEH OBITh pa30MKHYT. TOYHO Tak e Io-
CTYMAlOT TPU MPOBEPKE KOHTYPHBIX KATYIICK H
00MOTOK TpaHc]opMaTopa, MOCKOJIBKY OHH 00Ja-
JIAFOT MaJTbIM aKTHBHBIM CONIPOTHUBJICHUEM.

[Mpuctynass x mnpoBepke TpaHCHOPMATOPOB
MPOMEKYTOYHOHN YaCTOTHI M KOHTYPHBIX KaTYIIIEK,
KaK YK€ YIMOMHHAJIOCH, CIIEAYyeT OTKIYaTh OT
HUX BCE€ MapajlielIbHO MPHCOCTUHEHHBIC KOHJICH-
caTopbl, TaK KaK OHU MOTYT UMETh KOPOTKOE 3a-
MbIkaHue. OOMOTKM TpaHCc()OPMATOPOB HU3KOM
YaCTOTHI CIIEAYET MPOBEPSTH HE TOIBKO Ha OOPHIB,
HO M Ha OTCYTCTBHE KOPOTKOTO 3aMbIKaHHS C Cep-
JCYHUKOM. J[JIst 5TOTO OJUH LIy TPUKITIOYAIOT K
CepACYHHUKY TpaHCPOpPMATOpa, a BTOPOH — Mmoove-
pEMHO K ONHOMY W3 BHIBOJOB KaXKIOH OOMOTKH.

HeonoBas mammouka mpu 3TOM He JOJKHA BCITBI-
XHUBATh.

Hepenko mopTutcs W NepekiIrodaTeNb auana-
30HOB TpUEMHUKA. BeencTeue 3arps3HEHUsT WIH
JIPYTUX KaKUX-THOO MPUYUH Y HETO MOXKET Hapy-
IIUTHCS KOHTAKT MEXAY MOABMKHBIMHU U HETOA-
BIDKHBIMHU JieniecTKamu. llepekimoyarens mydiie
MPOBEPATHh MO dacTsAM. s mcciaemoBaHWs cek-
[UH, TEePEeKITIOYAONNX BXOJHBIE KOHTYPHI, OAWH
Iy TPUCOCIUHSIOT K IIACCH, a IPYrod — K KOJ-
MavKy, KOTOPBIA HAJET Ha BEPXHUIA BHIBOJ JIAMITBI
JI,. Eciii 1ipu KakoM-Tu00 TTOJIOKEHUHN TEPEKITIO-
yaTessi HEOHOBAs JIAMITOYKA HE 3arOpUTCS, TO T0-
BpPESXKJICHUE CIIEyeT UCKAaTh B 3TUX ceKuusx. [lpu
MPOBEPKE CEKIIMH, MEPEeKITIOYaronX CETOYHBIC
KaTYIIKA T€TEPOANHA, OIWH Iy MOIKIIOYAOT K
koHaeHcaropy Ci; (Touka 9), a Apyroi — K maccu.
Jlns mpoBepKM CEKIUi, MEepeKIIoYaromnuX aHod-
HBI€ KAaTYIIKH TeTepOAWHA, MPUCOSIUHSIOT OIWMH
IIyT K BEIBOJY aHOJHOM CETKHU reTeporHa (Touka
10), a BTOpO#i — K TUIFOCOBOMY MPOBOJTY IICMH BbI-
COKOTo HampspkeHus (Touka 11).

B 3akmroueHre HE0OXOAMMO OTOBOPHUTH, UTO
HE CIIeAyeT TMPOBEPSATh HEOHOBHIM IMPOOHUKOM
HUTH JIAMIIbl, IOTOMY YTO €€ MOXXHO CxXeub. J[Jist
ATOW MENW JIydlie coOpaTh IPYyroi NMpoOHHK, B
KOTOPOM TIIOCJICJIOBATEIHbHO HUTH JIAMIIBI BKIIFO-
YaroT JIAMIIOYKY OT KapMaHHOTO (OHAapsl W JiBa-
TPHM HaKaJIBHBIX 3JIEMEHTA.

JIutepatypa
Knueu

3. b. I'mu30ypr, Kak HaxoauTh M ycTpaHsTh MoBpe-
kaeHus B paaumonpuémuukax (MaccoBas pamuoOu6-
noteka), [ocaneprousmar, 1949.

OnuceiBatoTcss Hanbojiee 4YacTo BCTpEYaIoIInecs
HEUCTIPABHOCTHU PATUONPUEMHUKOB, HAETCS METOUKA
UX HaXOXKICHHUS M CIIOCOOBI yCTPaHEHUS.

E. A. Jlesutun, Hanaxxusanue mpuémuaukos (Mac-
coBas paxuooudaroreka), loconepronsmar, 1949.

[IpuBomATCS OCHOBHBIE CBEICHUS IO AIIEKTPHUEC-
CKOM peryJimpoBKe MPUEMHHUKOB.

B. B. Entorun, Kak npou3BoauTh HacTpoilky u uc-
IIBITAHUE TIPUEMHMKA MIPH TTOMOILM CHI'HAJI-TeHepaTopa
(Maccosas paguobubnunorexa). ['oconepronsaat, 1949.

OnucaHne reHepaTopoB CTAHAAPTHBIX CUTHAJIOB, UX
NPUMEHEHHST U METoJla TPaJyUpOBKH CaMOAEIBHBIX
CHUTHAJI-TEHEPaTOPOB.

Cmamvu

A. VcromuH, Hactpolika KOHTYpPOB C IOMOIIBIO
B. 4. CEpACYHUKOB, «Pamno», 1951 No 1.

B. CnaBun, Kak HaliTu HewcnpaBHOCTb B pPajuo-
npuémuuke, «Panuo», 1952 Ne 6.
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TJIABA JIBEHAJILIATASI

JIOCTWXXKEHU S OTEYUECTBEHHOU
PAJIMOTEXHUKU

X

X

XX

OT nepBoro paguonpuéMHIKA
1
710 PaguoJIoKaTopa

OT nepBoro B MUpE pauoNpUEMHNKA, H300pe-
TéHHOro A. C. IlonoBeIM, paAMOTEXHUKA TpoIIa
OTPOMHBIN MYTh Pa3BUTHUSA — OT MOCHUIKH U MPUE-
Ma 3JIEMEHTApHBIX CUTHAJIOB JIO PaIHOBEIAHUS U
TEJCBUICHUS, OT TPO30OTMETYHKA JI0 PAJUOJIOKA-
LMY 1 YIIPABJICHUS HA PACCTOSHUH.

OrnsaapiBasch Ha BCIO KOPOTKYIO, HO TOJIHYIO
HanpsOKEHHBIX MOMEHTOB WUCTOPHIO Pa3BUTHS pa-
MO, MBI HE MOXKEM HE OTMETUTh TOH HEOOBIYaii-
HOW CTPEMUTEIBHOCTH, C KOTOPOH pajuo CyMeso
MIPOHUKHYTH BO BCE O0JIACTH YEIIOBEUSCKOM JKH3-
HHU.

Panyno uckimrounTenbHO MHOTOTPAaHHO.

PaaunoBenianue — HenpeB30HEHHOE IO CBOEH
JOXOAYMUBOCTH CPEACTBO OPraHM3alUl Macc, MO-
Tyduil phl¥ar KyiabTypbl. Pamnortenedonus Oe3-
MEpHO yBeiauuuia 3PGEKTUBHOCTh PAIHOCBS3H.
TeneBugeHre BO MHOTO pa3 yBEIUYHMBACT JEHCT-
BEHHOCTB PaJINOBEIIAHUS.

PagmocBs3p ocymiecTBriIa caMmble TBUIKHE, ca-
MBbI€ CKa304YHbIE MEUTHI, HO OHA COCTaBJISICT B Ha-
cTosiILee BpeMsl TOJIBKO OAHY YacTh BCEH OTpoM-
HON oOmactu pamno. OCHOBHBIE PYKOBOISIITHE
MIPUHLUIIEL 1 WU PAAUOTEXHUKH OKa3ajich He-
OObIUalfHO NTEHCTBCHHBIMU W I psAfa JAPYTHUX,
COBEPIIICHHO HEOXKUJaHHBIX 00JIacTeH.

Cpenu »THX HOBBIX 00JacTeii HEKOTOPBIC TeC-
HO TPUMBIKAIOT K BOIIPOCaM | 3a7adaM PajinoCBsi-
3u. TakoBa pajuioHaBUTAILUS, KOTOpas Ma€T BO3-
MOKHOCTh KOpaOJIsIM M caMOJETaM B TyMaHE WIH
HOYBI0O HAXOAWTH MPaBHIBHBIA KypC, TO3BOJISIET
caMoN€TaM OTPEACIATh CBOIO (PAKTHUECKYHO BBI-
COTY HaJl 3eMJIEM WJIM COBepIIaTh MOCAAKY BCIle-
my¥o.

1
Ilo Pa3HbIM UCTOYHHUKAM.
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TakoBa paaronaoKalys — OJTHO U3 HOBEHIIIUX U
BOXHCHIINX HAmpaBiICHUH B 00NacTH paauo, —
poxknéunas B Poccum B 1897r. B pesynbraTe
OTIBITOB TIO PaguoCBsA3H, pou3BoauBmuxca A. C.
[TonoBriM Ha BanTuiickoM mope.

Panuonokanus —3T0 HOBOE MOIIHOE CPEACTBO
BOCHHOH TEXHUKH, TIO3BOJIMBIIEE B 3HAYUTEILHON
Mepe U3MEHUTh TAKTUKY BOMHBI HA MOpE, B BO3-
JyXe W YacCTUYHO Ha cymie. PaguonokanuoHHas
TEXHHKA OCHOBaHA HAa OTPAKEHWHU PaJUOBOIH OT
pPa3IMYHBIX OOBEKTOB, TOYHEE HA pPacCEUBAHUU
PaaAMOBOIIH 3TUMHU O0BEKTaMHu. bmaromapst sToMy
pacCenBaHMUIO PAJIMOBOIH CO3[JAHO MOIITHOE CPEe.-
CTBO OOHApY)XEHHS BPAKECKUX CaAMOJETOB M KO-
pabnelt U ompeaencHUsl UX MECTOINOJIOKEHUs. B

MHUPHBIX YCIOBHUSIX PaAUOJIOKAIUs HEOLICHUMOE
CPEICTBO BOXKICHUS KOpaOJIel 1 caMOJIETOB.

Menexrys ase 6eperosble pagnMocTaHLum,
kopabrb onpeaenseT CBO& MECTOMNOMNOXEHME.

PaguomMeTonpl MIMPOKO MPUMEHSFOTCST B TIPO-
BOJIOYHOH CBSI3M, YTO IMO3BOJWIO 3HAYUTEIHHO
VAJIVHUTD JIMHUY ¥ TIPUBEIIO K TPOMAaJTHON SKOHO-
MHUH TPOBOJIOB BCJIEJCTBHE OTKPBIBIICHCS BO3-
MOKHOCTH OJTHOBPEMEHHOH TepeIayu 1Mo OJHOMY
MIPOBOTY, OCOOCHHO IO CIEIHMAIIBHOMY KaOero,
HECKOJIbKHIX COOOIICHNH.



Ectb psig o0macTeit, KOTOPBIM TyKTBI BOIIPOCHI
CBSI3H, HO KOTOpPHIE TEM HE MEHee MOJB3YIOTCS pa-
muoMeronamMu. C MOMOIIBIO KOJeOaHUH BBICOKOM
4acTOThl WHOT/IA OTPOMHOM MOIIHOCTH 3 dhek-
THBHO TPOW3BOAAT CYIIKY JEpeBa, 3aKaJIHBarOT
CTallbHBIE M3CNHUS, OYHMIIAIOT OT BpeIuTeNei
MPOIYKTHI CEIbCKOTO XO3MMCTBA, CTEPUIU3YIOT
KOHCEPBBI B MHUILEBOM MPOMBIIUIEHHOCTH. B Me-
TUIMHE C YCIIEXOM IMPHMEHSIOT BO3/ICHUCTBUE pa-
JTMOKOJIe0aHUi Ha KUBOW OpraHU3M Kak JieueOHOoe
CPEJICTBO.

B npyrux obmacTsx mpou3BOACTBA M TEXHUKH
WCTIONIB3yeTCS HEeOoObIYaiiHas YyBCTBUTEIHLHOCTh
paaronpuOopoB. 31eCh PATUOMETO B CITYKaT IS
TOYHEHIIIEeH KaTnOPOBKN M3MEIHH, 1T aBTOMATH-
3allid TIPOU3BOJCTB, AJI OpPaKkOBKH H3AEIHHA TIO
BEJIMYMHE, BECY U AaXKe LBETY, IS UX CUETa U TIp.

CymiecTByeT MHOTO DPa3NUYHBIX MPUMEHEHUH
TEJIeBU3MOHHON ammaparypbl. JJisi HOYHOTO BHJIE-
HUS, U1 aCTPOHOMUYECKHX HAOIIIOJIEHUN COJ-
HEYHOU KOpOHBI. PU3MKU MPUMEHSIOT MO CYTH
JieNia paguoMEeTOIUKY TPH HCCIeOBAaHUH aToMa,
JUTsL YCTPOMCTBA DIIEKTPOHHOTO MUKPOCKOIA C He-
00BIYaiiHO OONBIINM YBEIUYCHUEM.

-/‘i/, o — W’%’{W(
Py s R

PagnoBbicoTomep namepseT
BbICOTY NOMNéTa Haf, 3eMMnén.

Paznuunbple BakyyMHBIE U Ta30pa3psiiHbIE YCT-
pOWCTBA, IUPOKO MPUMEHSEMbIC HBIHE B CHIBHO-
TOYHON DNEKTPOTEXHHUKE, TMEPBOHAYAIBHO OBLIH
pa3paboTaHbl Ui THTAaHHUS MOIIHBIX PaJNOCTaH-
UM,

Cama paauoCBsS3b 3a MPOIICAIINE MOJBEKA
pa3BUIIACh OYCHB CHUITBHO.

HoBble popMBI CBS3M B Paiio PEIKO MPUBOJISAT
K YHHUYTOXCHHIO CBOMX MPEANICCTBEHHUKOB.
OOBIYHO OHM TOJIBKO BBIHYKIAIOT COBEPIIICHCTBO-
BaTh CTapble BUJIbI CBS3H.

Tak mosiBeHHe paauoTeneGOHHU TPHUBENO K
HEOOBIYAHOMY YBETHUYCHUIO CKOPOCTH PaHOTe-
serpadupoBaHus.
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[lepenady mo paguo MEYaTHOTO TEKCTa, PH-
CYHKOB M PYKOIIMCEH C COXpaHEHHEM IOoYepKa —
(dotopamuorenerpadguio — TakKe MOXKHO paciie-
HUBaTh Kak OBICTPOJCHCTBYIOIIUNA pPaTuOTEIC-
rpad.

3a monBeka OYpPHOTO Pa3BUTHSI PAIUO 1O CYTH
Jiena TOJNBKO JIBa OCHOBHBIX MPHUHIUIA OCTaIUCh
HEM3MEHHBIMU: 3TO NPHUHIUN H3IYYEHHUS DIIEK-
TPOMAarHUTHBIX BOJIH U CaM TPUHITUN dJIEKTpHUe-
CKUX KoJeOaHui.

Kpynueitmum sTanoM B pa3BUTHUU PagUOTEX-
HUKA SBHWJIOCH H300pEeTEHHE M TPAKTUIECKOE
MIPUMEHEHHUE AIICKTPOHHOU JTaMIIbI.

B 1915r. snexkTtpoHHast nammna yBEpEeHHO BbI-
CTYIWJIa HA MHUPOBYIO apeHy M B IPEIEIbHO KO-
POTKHI CpOK 3aBO€Bajia BCE PYKOBOMSIINE ITO3U-
IMU. OHA HE TOJBHKO 3aCTaBWIIA 3a0BITh 00 MCKPO-
BBIX TIEpeJaTIYnKax, HO U BBITECHWJIA TOpa3no 0o-
Jiee COBEpIICHHBIE AYTOBbIe T€HEPATOPhl U Malllu-
HBbI BBICOKOH YacTOTHI, U0O 3JEKTPOHHAS Jamra
Jlaia BO3MOXHOCTh CO3JaTh 3JICKTPOHHBIN TeHe-
paTop He3aTyxawmux Kojebanwii. IlpemsTcTBO-
BaBIIIUE IPOTPECCY pPaauo 3aTyxarolme Koieha-
HUS YJaloCh, HaKOHEI, MOJHOCTBIO CAaTh B ap-
XWB.

JlaMITOBBIN TeHEpaTOp SBISIETCS HanOoJee Co-
BepiieHHbIM. OH OJJUHAKOBO YCTOHYMBO paboTaet
Mpu JIFOOBIX MOIIHOCTSX, HAYWHAS OT CaMbIX Ma-
JBIX 10 MHOTHX JIECSITKOB, @ HBIHE M COTEH KHJIO-
BaTT, OH MOXET T'CHEePHPOBATh KOJIcOaHUs OT ca-
MBIX MEIJICHHBIX JI0 HEBEPOSTHO OBICTPHIX, B ThI-
CSTYM MUJTHOHOB KOJICOAHUHN B CEKYHILY.

[TepBoit 00macThi0 paawo, B KOTOPOH IpHUMeE-
HWIH 3JICKTPOHHYIO JIaMIy, ObLI paguoNpUEMHUK.
[TosBHUIICS TOT M3YMHUTENBHBIN TPHUOOp, KOTOPHIi
Ha3bIBACTCS JAMIIOBBIM ycuauTeneMm. B cBoém co-
BPEMECHHOM BHJI€ OH CIIOCOOCH YCHIIUBATh CHTHA-
JIbl B COTHU THICSIY U MUJLUIMOHBI pa3, HE BHOCS B
HUX HCKaX€HUM. YCWINTENb cpa3y e cieial
CPOMYE CHUTHAJIBl OT CYIIECTBYIOIIUX PagUOCTaH-
UMHA ¥ TeM BecbMa CUJIBHO YBEIUYMI PagdyC HUX
JEHCTBUSA.

C 3TOr0 MOMEHTa PaIUONPUEMHIK, 10 TEX TIOP
OUYCHb MaJl0 IporpeccupoBaBiinii co BpeMEH [lo-
MI0Ba, COBEPIINII B CBOEM KaUE€CTBEHHOM Pa3BUTHU
TPOMaHBIN CKavOK.

Xopomuii COBpEMEHHBIN paAHONPUEMHUK —
CynepreTepoand — HaA&XeH U MpOocT B oOpaiie-
Huu. Ho moj ero BHEIIHEW MPOCTOTON CKPBIT UC-
KJIIOUUTENBHO CIOXKHBIN anmapat. Cyneprerepo-
JUH — CT'YCTOK MHOTOJISTHETO TpyAa (DHU3HMKOB,
TEXHHUKOB, KOHCTPYKTOPOB.

Yacro 3a7a€Tca BOPOC: 3a4€M MPHU COBPEMEH-
HBIX YCWICHHUSIX CTPOUTh TaKWe MOIUIHBIC Iepe-
narorme paguoctaHimu? Hemp3s nu mpocto B
JIOCTATOYHOW Mepe YCWJIMBAaTh CHUTHAIBI CIAObIX
CTaHIIUNA?



Paanoctaniuii Ha 3eMHOM MIape Takoe MHO-
JKECTBO, YTO PAIWCT OKA3bIBAETCS B IOJOKCHHUU
YEJIOBEKa, pPa3rOBApUBAIONIETO B TONIE. YTOOBI
OBITh YCHBIIIAHHBIM COOECEIHUKOM, OH JOJDKEH
repexkpudaTh ool ryn. Kpome Toro, BKItoue-
HUE W BBIKIIOYEHHE M MPOCTO paboTa BCIKUX
ANEKTPUYECKUX TIPUOOPOB CO3MAIOT JIOTIOJHU-
TeJIbHBIE MOMEXH, OCOOEHHO B ropojax. ['possr
BCEH 3eMJIM TMPHCOEAMHAIOT CIO/Ia aTMOC(epHBIe
MMOMEXH, KOTOPBIC B CBOE BpEeMs BIIEPBBIE HAOJIO-
nan [lonos. U, HakoHel], eciau Jaxke BCe 3TH MPU-
YMHBI KaKAM-THOO0 CIocoboM ycTpaHuTh (Ha
YIIBTPAKOPOTKHX BOJHAX 3TO yaaéres), Bcé ke oc-
Ta&TCs IIyM OT JABMKCHUS 3JCKTPOHOB B JIAMIIC U
B MTPOBOJIAX.

CoBpeMeHHbIV pagnonpuéMHUK —
cynepreTepoavH — CryCTOK MHOTOfeTHEro
TpyAa pM3MKOB, TEXHUKOB U KOHCTPYKTOPOB.

B cka3kax moBecTByeTcsSi O HYelOBEKE, CIIbI-
mIaBIeM, Kak pacTér TpaBa. Ho 310 ckaska, a BOT
ObTe  coBpeMeHHOCTH. COBPEMEHHBIH pagucCT
MOJKET CIBIIATh Jake, KaK JBHUTAIOTCS AJIEKTPO-
HBL. DTO TPEKPACHO XapaKTepU3yeT COBPEMEHHbBIE
METOABI puéMa, HO B TO K€ BpPEMS HE MO3BOJISIET
OecripeneIbHO yYMEHBIIATh MOIIHOCTh PagUO-
CTaHIMH, UOO IIYM DJIEKTPOHOB 3ariylIaeT CIUIL-
KOM cJ1a0blii CUTHAI.

N3ymutensHas 4yBCTBUTENHHOCTH COBPEMEH-
HBIX PaJMONPHUEMHUKOB MMEHHO M CJeliaja BO3-
MOKHOH COBPEMEHHYIO PaIHOJIOKalHio, MO0 MHa-
4e He yIaIoch Obl 0OHAPYKHUBATH TO HEOOBITAHHO
ciaboe 3IMEKTPOMArHUTHOE TI0JIe, T€ COBEPIICHHO
HUYTOXHBIE MOIIHOCTH, KOTOpPbIE IOCIEe pacces-
HUS OT camoiéra WM KopaOis AOXOIAT A0 pa-
nuosnokaropa. bonee Toro, pagmoTrexHWKaM yra-
JIOCh «IIPO3OHANPOBaTh» JIyHY paanooKaIfoH-
HBIMH METOJaMH M TOJMYYUTh OTPaKEHHUE Paavo-
CUTHAJIOB OT JIyHBI. DTHM J0Ka3aHO, YTO JCHCT-
BUTEBHO OYEHb KOPOTKHE BOJHBI JOCTATOYHO
XOPOILO TPOHHU3BIBAIOT HOHOChEPY.

Bropoii nepenomMHBIli MOMEHT B MCTOPHUU pa-
JTIO OTPEEITHUIICS TIEPEX00M aTbHUX PaTuOCBs-
3ell ¢ JVIMHHBIX BOJH Ha KOPOTKHE, AJMHOW B HE-
CKOJIBKO JIECSITKOB METPOB; 3TO IMPUHECTIO ¢ COO0it
3aBOEBAaHUE PAZMOCBSI3BI0 BCETO 3€MHOTO IIapa,
BO3MOXXHOCTh TPOMAJHOTO YBEIWYCHHUA YHCIA
JEUCTBYIOUINX PaAMOCTAHIMN M TPOMATHYIO 3KO-
HOMHMIO UX MOIIHOCTH.
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Cpasy ke 1ocie IepBbIX MPUMEHEHUH n300pe-
TéHHOUN IlOMOBBIM aHTEHHBI pPaj0 BCTYMNWJIO Ha
MyTh BCE OOJBINEro yAJUHCHHS BOJHBL. BHauaie
3TO MPOUCXOAMIO aBTOMATHYECKH, TI0 CBOMCTBAM
PaAMOyCTPONUCTB TOTO BPEMEHH, MOTOM YIUIMHE-
HUE BOJHBI CTall0 TPOU3BOJUTHCS CO3HATENHHO,
MOCKOJIBKY 3TO YBEIMYMBAIO NaIbHOCTH MEpeaay.
B pesynprare k Hauamy ABaALATHIX TOAOB JIJIFHA
BOJIHBI tocturana nouru 30 k.

B Hauane qBaAnaTHIX TOAOB HAYAJIOCh OypHOE
pa3BUTHE PaaUOMOOUTENhCTBA. UTOOBI paguoto-
OWTEIIbCKUE CTAHIIMM HE MEIIaid, UM OBUT OTBe-
NEH Muana3oH KOPOTKUX BOJH, NMPU3HABABIIMIACS
JUIS CepbE3HBIX 1eneil HempuromubiM. Ho, pabo-
Tas B 9TOM [IMANa30HEe, PAAHONIOOUTENN TPOU3BE-
JIX CBOETO POJla MacCOBBIM SKCIIEPUMEHT HaJl pac-
MPOCTPaHEHUEM KOPOTKUX BOJH. M TyT mpown3omni-
710 cOoOBITHE, OKa3aBIIeecs] POKOBBIM IS IITMHHO-
BOJIHOBBIX JTATBHUX PaJHOCBS3EH. JTOOUTENH I10-
JYYWIA HA CBOMX KOPOTKUX BOJHAX COBEPIICHHO
HEOXKUAHHO I BCEX, W JJIA caMuX ceOs B TOM
quclie, paauoCBa3h Yepe3 ATIAHTUKY U B JIOBEp-
LICHHE 9)(PEKTA — HA HUYTOXKHBIX MOLIHOCTSX.

Pagnoniobutenun ctanm yCTaHaBnmBaTb

Ha KOPOTKUX BOJIHAX CBA3b Ha donbLune
paccToAHNA N HA HUYTOXHbIX MOLLLHOCTAX.

KopoTkre BOJHBI ¢ 3TOr0 MOMEHTa OBICTPO
CTaHOBSATCS TJIABHEWIITNM CPEICTBOM AABHUX pa-
nuocBsizeil. CKOpO BBIICHUIIOCH, YTO PalOBOJIHBI
CIOCOOHKI OTIOsICAaTh BECh 3¢MHOU IIap W Jaxe He
OJIMH pa3.

JUIMHHBIM BOJIHAM HAIUIACh, OJIHAKO, Apyras
obOnacte mpuMeHeHus. Hammenee miuHHBIE U3
HUX OCTAJIMCh U 10 CHE BpeMs B Ka4eCTBE paauo-
BeHIATEeNbHBIX. [[pUMEHSIOTCS OHM M B KadecTBe
pe3epBa mpu MepepriBax B KOPOTKOBOJIHOBOM pa-
JIUOCBSI3H, BBI3BIBAEMBIX BpEMsI OT BPEMEHHU Ka-
TIpU3aMHA HOHOC(EPHI.

Honocdepa —3T0 BEpXHUE CIIOU 3eMHOU aTMO-
cepbl, COCTOSIIUE U3 HAAICKTPU30BAHHBIX MOJIC-
Ky Bo3ayxa. MoHocdepa aelcTByeT Ha paauo-
BOJHBI TOM00HO 3epKairy, Oiaromapsi KOTOPOMY
MOXKHO MPH KETAHUU BUACTH, UTO ACNaeTCs 3a yr-
JIOM CTE€HBI. PalnOBOJIHBI HAPABIIAIOTCS B CBOEM
JIBIOKCHUHM HOHOC(EpO CBEepXy M 3eMHOH II0-
BEPXHOCTBIO — CHU3Y.



[Togo6HO 3TOMYy Hamboyiee KOPOTKHE U3 IPH-
MEHSEMBIX HbIHE PaJMOBOJH — BOJHBI B HECKOJb-
KO CaHTHMETPOB JJIMHOW — OYEHb YacTO 3aCTaB-
JIIFOT PACIPOCTPAHATHCS BHYTPH METAILTHUSCKUX
TpyO, Tak Ha3bIBAEMBIX BOJHOBOAOB. I BOJIHEI
JIETKO CIIEAYIOT TI0 U3rndam 3TUX Tpyo.

CoctosiHue unoHOC(hEPHl OMpEeNnesieTCsS H3Iy-
YeHHEM COJHIIA M MEHSETCS B TE€UEHHE CYTOK, I'o-
Ia U Tak Ha3piBaeMoro ll-teTHero comHEYHOTO
uKiIa. B 3aBUCMMOCTH OT COCTOSIHUS HOHOC(hEpHI
B CHJIBHON Mepe M3MCHSIOTCS U YCIOBHS Pacipo-
CTpaHEHHs PaJHOBOIH.

Jlis mpaBUIIBHON OpraHM3allid  PaJuOCBI3U
HaJI0 OYCHb YMEJIO U TIATESIHLHO BHIOUPATH JITUHY
pabounx pamuoBOJIH. DTO CTAJI0 BO3MOXKHBIM
TOJIBKO TOCIIE OTKPBITHS crocoba HemocpencT-
BEHHOT'O HaOJIIOJICHUS 32 COCTOSHUEM H CTPOCHH-
eM noHocdepsl. 31ech IPUMEHSIETCS TOT XKe Me-
TOJI, KOTOPBII JIEKUT B OCHOBE COBPEMEHHOM pa-
JTUOJIOKAIIMY, — METOJ PaJHOOT3BYKA WU Paauo-
sx0. [lo BpeMeHH myTelecTBUs paJuoCUTHATA JI0
noHocdepsl WM camoiéra U 00paTHO ONpenes-
eTCs paccTosHue 10 HuX. B ciydae moHocdepsl,
KpOME TOTo, TOJy4aeTcs ICHHEWIee yKa3aHue,
OTPaXKaeTcs JIM B AAHHBI MOMEHT BOJIHA JTAHHOU
JUTAHBI WA HET.

CpaBHeHHE HOHOC(EPHI C 3epKAJIOM HE TIPOU3-
BOJIBHO: OHO BBITEKAET M3 TOXIECTBA IMPHUPOJIBI
PaAMOBOIIH M BOJIH CBETOBBIX, U3 DJIEKTPOMArHUT-
HOW Tpupojbl cBeTa. KoHEWHO, pa3nnyue B JUTH-
HaxX BOJH BJICUET 3a cO00# U KaYECTBEHHBIC H3ME-
HeHusi. Ho Bc€ e pacrpocTpaHeHue pajruoBOJIH
HOPMHUPYETCSI 3aKOHAM{ OITHKH, HaJIeKaIIuM
oOpa3oM 0000ImEHHBIMU. MoXeT ObITh Hanbolee
HaTJIAOHO 3TO MPOSBISETCS Ha CaMBIX KOPOTKHX
W3 MPUMEHSEMBIX HBIHE BOJH, HA BOJHAX JJITUHOU
B HECKOJIBKO METPOB, JIEIIUMETPOB, CAHTUMETPOB,
O00BENMHSAEMBIX TIO0 HAIIEMy CTaHAapTy OOIUM
Ha3BaHHWEM YIbTPAKOPOTKUX BOJH, B YaCTHU pac-
MPOCTPAHEHUSI KOTOPHIX UMEHHO TPYAaMU COBET-
CKUX YYEHBIX Pa3pemieHO MHOTO MPHHIIATHAID-
HBIX, IIEPBOOYEPETHBIX BOTIPOCOB.

OpHako onTHKa Jaeko HE eAMHCTBEHHas 00-
NacTh (PM3UKH, TECHO CBSA3aHHAS C BOIIPOCAMU pa-
TUOTEXHUKH. B paano, MoxkeT OBITh, MOJTHEE, YeM
B KaKOH-IMOO IPYyroil TEXHWYIECKON NUCIHILIAHE,
(M3MKa M TEXHUKA TBOPYECKH CIUBAIOTCS B OJHO
HEepa3IeTuMOoe TAPMOHUYHOE TIETIO0C.

OTO0 maneKo He BHEIIHAA W HE YCIOBHAs CBA3b,
3TO — )U3HEHHOE YCIOBHE pa3BuTUs. Paqno —3Tto
CUHTE3 PAJHOTEXHUKU U PATUODU3UKH.

I'pomanHoe 3HaYeHHWE MMEET B BOIMpPOCax pa-
JIMO DJIEKTPOJIMHAMUKA. SIBJISSICH OCHOBOM TEOpUH
OC3MOHOC(EPHOr0 PacIpOCTPaHEHUSI PaTUOBOIH
W aHTEHHBIX YCTPOHCTB, OHa mpuoOpena ocobo
00JBIIIOE 3HAYEHHE B CBA3H C Pa3BUTHEM JHara-
30HA YJIBTPAKOPOTKUX BOJIH U MOJHATHIX B CBS3U C
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3THM BOIIPOCOB 00 OCTPOHANPABICHHBIX AHTEH-
HaX, BOJHOBOJIaX, 00bEMHBIX PE30HATOPAX U MHO-
roM apyrom. M B 3T0i 001acTH Y COBETCKUX Y4E-
HBIX UMCIOTCS OOJIBININE TOCTHKEHUS.

Hayunas snexkTpoHmKa, BKIIOYasl CIOAa DIIEK-
TPOHHYIO ONTHKY, SBIISICTCS OCHOBHOU 0a30if pac-
4ETOB COBPEMCHHBIX DIIEKTPOHHBIX MPUOOPOB.
CoBeTcKue MOCTIXEHHS B OOJACTH MOCTPOSHUS
TakuX MPUOOPOB, B TOM HYHCJE W TpeAHA3HAUCH-
HBIX JJIS TeHEpaIlMi CBEPXBBICOKUX YacTOT, He-
Pa3pBIBHO CBSI3aHBI C TCOPETUICCKUMH PabOTaMHU.

['opaoCTBIO COBETCKOM painOPU3UKH SBIISICTCS
Teopus KoyieOaHWid, TOTHATAs MIKOJION akaIeMu-
koB JI. 1. Mangensmtama u H. []. Ilananekcu Ha
MPUHLIUITHAIBHYIO BBICOTY.

Tpetuii nepesOMHBIE MOMEHT B MUCTOPUU pa3-
BUTHUSI PAIUO MBI MIEPEKUBAEM TEMEPh. ITO — BO3-
BpallleHUE Ha HOBOM 3JIEKTPOHHON OCHOBE K BOJI-
HaM TepBBIX paauonepenad llomoBa u K BoIHAM
emé ropasno 0oxee KOPOTKUM, KOTOPBIC PaHbIIE
CIIY>KHJTU TOJIbKO YHMCTO HAYYHBIM IEJISIM M Kaza-
JIUCH TIOJTHOCTHIO HETIPUTOIHBIMHA JII TEXHUKHU.

Jlnama3oH yIbTPaKOPOTKHX BOJH IO CBOUM
CBOMCTBAaM U OCOOCHHOCTSIM PaTUKAIBHO OTIUYCH
OT Uaa30HOB OoJiee NTMHHBIX BOJIH.

Jler necsaTp Hazajg OAWH PagUOCIIEIIUATUCT,
BOCIIUTAHHBI HAa TPUBBIYKAX [TMHHOBOJHOBBIX
JIMANa30HOB U BHEepBbIe 03HakoMuBIIHiics ¢ YKB,
BOCKJIMKHYJI TIPY 3TOM: «/]a BeZlb 3TO COBCEM H HE
panuol».

Ho YKB — 310, KOHEUHO, paanuo, HO paauo HO-
BO€, BEIHYXIAOIIEe JIOMATh CTapble MPUBBIYKH.

Hunamazon YKB HeoObIvaitHo Mok, n00, Ha-
MPUMeEP, TOJBKO B TPOMEKYTKE MEXK]Ty BOJTHAMU B
100wu 111 ¢cm MOXHO pa3MECTUTh CTOJIBKO K€ HE
MEIIAIONINX APYT APYTY paanorene)OHHBIX CTaH-
UMM, CKOJIBKO MX BO BCEM JMAama30He KOPOTKHUX
BOJIH C INTUHHBIMH Ha TIpUjady.

N3-3a Takoil OrpOMHON EMKOCTH PajuOCTaH-
LMY 37I€Ch MOXHO pacrojaratb ropa3iao IpocTop-
Hee, 4TO MaéT BO3MOXKHOCTh OJiarojapsi mpuMeHe-
HUIO TaK Ha3blBAEMOW YAaCTOTHOM MOAYISLUU
obecrieunTh CBOOOMY OT MOMEX, HE JOCTHRKUMYIO
Ha OoJiee ITMHHOBOJHOBBIX auamnazoHax. Ha YKB
Ha OJHOM €IVHCTBEHHOM BOJHE C MOMOILIBIO CO-
OTBETCTBYIOIIMX YCTPONCTB MOXXHO TI€pelaBaTh
OJTHOBPEMEHHO JICCATKU M Ja)XKEe COTHU Tele(OH-
HBIX Pa3rOBOPOB.

Ho 310 BCE mokymaeTcs 1ieHoi, KoTopasi ¢ To4-
KU 3pCHUS JJTMHHOBOJIHOBOW DPaJUOTEXHHUKH Ka-
xeTcst HenoMepHoil. Ilpexne Bcero YKB, kpome
TOJIBKO CaMbIX JJIUHHBIX U3 HUX, IPUHIUIHAIHEHO
HE MOTYT JaJieKO PaclpOoCTPAHATHCS U B JTyUIIEM
cilydae JaNbHOCTh WX Tiepefad pa3a B J[Ba-TPU
MPEBOCXOIUT NaJbHOCTh TOPU30HTA; HOPMAJILHO
K€ OHA OTPAHWYMBAETCS TOPU3OHTOM. Takmm 00-
paszoM, B obmactu YKB KepTBYIOT TaKUM CBOKHCT-



BOM pajauo, KOTOPOE BCEr/a CUUTAJIOCh LEHHEH-
M. OTHAKO Ha MEPEKUBAEMOM dTare 3TO CBOM-
CTBO M3 HEJIOCTaTKa MpeBpallacTCs B JTOCTOMHCT-
BO, MO0 OHO CracaeT OT B3aHMHBIX MOMEX JaKe
CPaBHHUTEIHHO HEMAJIEKO PACIMOJOKEHHBIX CTaH-
U 1 00ecTieynBaeT N3BECTHYIO CEKPETHOCTD TIe-
penauu.

Ho nnsa YKB, He 3amyMbIBasich, ®KEpPTBYIOT U
BTOPBIM IICHHEHIIIMM CBOWCTBOM pajuo — CBOOO-
JIOW OT Ha3eMHBIX JIMHEHHBIX cOOpykeHuH. [leil-
CTBUTEIILHO, BCE OOJBIIE BXOJAT B )KH3HD TaK Ha-
3pIBa€Mble peTpaHcisiiiuoHHsie YKB nuHuu, co-
CTOSIINE U3 IENIOH IIeTH BRICOKUX OallleH, Kaxas
U3 KOTOPBIX Hec€T Ha cebe aBTOMAaTHYECKYIO
npuémo-tiepeaarollyo cranuuio. Ilo sToit uenu
CUTHAJI UAET, KaK TI0 CTAPWHHOHN ceMadopHOU JH-
HUU — OT OJHOM W3 MPOMEXKYTOUHBIX CTAaHIUU K
ciaenyromied U1 T. A. Ho 3TOT curHai, KOHEYHO,
UAET CO CKOPOCTHIO pagHoIIEpeIadH.

B muanazone YKB ctpoitHo pa3zBuBaroTcs Ta-
KHE CBOWCTBA M BO3MOXKHOCTH, KOTOpPbIE Ha Apy-
TUX JMana3oHaxX OCYIIECTBISAIOTCA TOJBKO dYac-
tnuHo. Hampumep, 31ech MBI Moay4daeM MOJHYIO
BO3MOXKHOCTh M3JIy4aThb PaAUOBOJHBI B HY>KHOM
HaM HampaBICHWU. DTHUM MBI MPEXKIE BCETO MO-
KEM KOJIOCCAIbHO 3KOHOMHUTH MOITHOCTH M pabo-
TaTh HA TAKUX JUHUSX C MOIIHOCTSIMHU, KOTOPBIC
MOKa3aanch Obl Ha JAPYTHX IUana30HaX CMEXO-
TBOpHBIMH. Ho, T1aBHOE, MBI 3THM TOJy4daeMm
MIPEKPACHOE CPEACTBO ISl PaAUOHABUTALMOHHBIX
U PaIUOJIOKAIIMOHHBIX LEeH.

TakoBBI OCHOBHBIE 3TAlbl PA3BUTHS PATHUOTEX-
HUKH 32 TIATHAECAT C JTUIIHUM JIET €€ NCTOPHH.

Ha Bcex sTamax 3Toit OnecTsieit uicTopuu U BO
Bcex 0e3 WCKIIOYEHHUs pa3feniaX pagruoTEeXHUKH
COBETCKHE HWH)XEHEPHl W yU€HBbIC Jalld BEIyIIHe,
IyOOKO  OPUTHHAIIBHBIC  AKCIIEPUMEHTAILHO-
TEOPETUYECKHE HCCIIEAOBaHUs, CIENaIl 3aMeya-
TeJIbHBIE OTKPBITHS W M300peTeHus], CO3al WH-
KEHEPHBIE COOPYXEHMSI, IMPEBOCXOIAIINE 3apy-
OC)KHBIC.

Baxwnsie, Bemymue wccienoBaHus, U300peTe-
HUS ¥ UX TPUMEHEHHs OCYIIECTBIEHBI B 00JacTh
reHepaluu U npuéma, U3NydeHUs U pacrpocTpa-
HEHUS PaJFOBOJIH BCEX JUAMa30HOB.

Kpynnaeiimue moCTHXEHUS W W300pETCHUS
CeNaHbl HAIIUMU YYEHBIMU U CIICHIHATIUCTAMU BO
BCEX OOJIACTSIX MPHUMEHEHHS PaAHOMETOIO0B — OT
OBICTpOIeHCTBYIOMIEH paauoTeerpadun 10 Teme-
BHUJICHUSA, OT METOJAOB 3aKaJK{ CTaIU U APYTUX
TEXHOJIOTHUECKUX TPUIOXKEHUH 10 pPaluoyioKa-
LMY ¥ PaJIHOHABUTAIINH.

B 3THx 00macTax COBETCKHE paanOCIelHan-
CTBI JaJI OCHOBHBIE, BeAylLIHEe, HEOOXOAUMBIE TS
pa3BUTUSL pajvo pabOThI, OTKPBITHS, HU300peTe-
HUS, ONEpexKarone 3apyOekHbIe B Ps/ie BaXKHBIX
MOMEHTOB.
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MHoro 3aciyr B pPa3BUTHH OTEYECTBEHHOTO
paario MMEIOT COBETCKHE pPaguoIIOOHWTENH, OKa-
3BIBAIOIIUE OOJBIIYIO TOMOINL B BEITIOJTHCHUU
BaOKHEWILIEH 3alayd, MOCTABICHHOW MapTHEH U
MIPaBUTEIHCTBOM, CIUIOIIHOW  paguodukammu
COBETCKOM CTpaHbI.

Ho panuo B Hamieil ctpaHa sIBIsIeTCS HE TOJIBKO
MOTYYHM CPEICTBOM aruTalii, TMPOIMAaraHjisl U
MPOCBEICHHs, HE TOJBKO YHHBEpCaIbHOU (op-
Moi#i cBsi3u. OHO CTaJIO U CBOEOOPa3HBIM pabounmM
WHCTPYMEHTOM B CaMbIX Pa3lIMYHBIX OO0JIACTIX
COLIMAIMICTUYECKOTO OOIIECTBEHHOTO TIPOU3BOJI-
CTBa.

Panuo mmpoko npuMeHseTcs: B COLMATUCTHYC-
CKOM MpOMBINIIEHHOCTH. boinbIoe pacnpocTpa-
HEHUE OHO TONYYMJIO B CEIbCKOXO3AHCTBEHHOM
MPOU3BOJACTBE, TJI€ PaaUO CTAJIO0 HE3aMEHUMBIM
CPEICTBOM CBSI3M, OPTaHU3AIMHN U YIIPABICHUS B
pabote TPAaKTOPHBIX Opuran.

= e

Paguvo ctano HesameHUMbIM CPeEACTBOM
CBS13U, OpraHn3aumm u ynpaeneHus
B paboTe TpaKTopHbIX Gpurag,.

[[Iupokoe MpUMEHEHHE HAILIO OHO Ha BCEX
BUJAX COBETCKOI'O TPAHCIOPTAa KaK B KayecTBE
HaAEKHOW (OPMBI CBSI3U, TaK U B KaYeCTBE OPY-
JUsl PYKOBOJICTBA M MPOU3BOACTBEHHOI0 KOHTPO-
751, C KaKIbIM FOJIOM paguo BcE Ty0ske, BCE mIu-
pe NPOHHUKAET B HOBBIC OTPACIU HApOJHOIO XO-
3siictBa CCCP.

OTOMY pa3BUTHIO COBETCKOI'O pajivo B BEIU4Ya-
Hmel Mepe crmocoOCTByeT 3a00Ta MapTUU U TIpa-
BUTEJBCTBA O KajipaX, O HAyKe U O JIOAAX HayKH.
Bricme paagnorexHnueckue ydeOHBbIE 3aBEICHUS
u Kadeapel paaHOTEXHUKU IAU CTPaHE MHOIO-
YUCJICHHBIE OTpsAbl paguocnenuanucroB. Cra-
JIMHCKUE TIPEMUU SBUIINCH BBICOKOM MPaBUTENIBCT-
BEHHOM HarpaZiod M OLEHKOW TpyAa MHOTHX CO-
BETCKUX pPAaJUCTOB, BJOXHOBISSI MX Ha HOBBIE
TUIOIOTBOPHBIC CCIEOBAaHMS U H300pETCHUSI.

JlocTrKeHns: COBETCKOW HayYyHOW MBICIH — Ha-
IJIAHBIM TOKa3aTeldb HEUCUEpIaeMbIX TBOpUE-
CKUX BO3MOYKHOCTEH, KOTOpBIE OTKPBITHI IEPEn
COBETCKUMH CIIEHUATUCTAMH B 00JIACTH PAIHO.



Ycnexu u 3agaun
COBETCKOTIO pam/Io1

B mameli ctpane — Ha poaWHE paawo — Omaro-
Japs HEyCTaHHBIM 3a00TaM TMApPTHH U MPABUTEIb-
CTBa CO3JAaHbI BCE YCIOBUS LIS TOTO, YTOOBI TEM-
bl Pa3BUTHA PagUO(U3HUKH, PATUOTECXHUKH H
3JNIEKTPOHHUKH BO BCEX MX PAa3HOBUAHOCTSIX HEIIpe-
pBIBHO pocnu. Pamgyo B Hamie# cTpaHe mpeBpaTu-
JIOCh B MOTYYUH JABUTaTeNb KyJabTypbl. OHO mpoy-
HO BOIUIO B TOBCETHEBHBIH OBIT TPYASIIUXCA,
MONyYMJIO IIHpoYaiiliee MpUMEHEHHe B OO0Jb-
LIMHCTBE OTpPACJIell HApOJHOTO XO35HCTBA, HAYKU
Y TEXHUKU.

CoBeTcKO€ paguoOBEIIaHHe CTallo ICeHCTBEH-
HBIM OpYXHeM B O0pr0Oe 3a IpOBEJCHUE B JKU3HB
MOJINTUKU TAPTHH U TPABUTEILCTBA, HAIPABIICH-
HOW Ha MaKCHMaJbHOE YAOBJIETBOPEHHE MaTepH-
QIBHBIX W KYJIBTYPHBIX MOTPEOHOCTEW Haponma u
JaJIbHENIIee YKpeIieHne MorymiecTsa Hameil Po-
JTUHBI.

Paguo cmyxuT y Hac Aenmy MOBBIMIEHUS KYJb-
TypBl HapOJa, €0 MOJUTUYECKOTO MPOCBEIICHHS,
0opr0Oe 3a MUP BO BCEM MHPE.

PAJIMOCBA3b. OrpoMHas NpOTSKEHHOCTD
TeppuTOopuM Hamiei PonuHbl TpeOyeT HempephIB-
HOT'O COBEPLICHCTBOBAHUS PaIUOCB3EH.

MarucTtpanbHble paguoCBs3u COeNUHAIOT Mo-
CKBY CO CTOJIMLIAMH COIO3HBIX PECIYOJHUK U KpYII-
HBIMH OOJIACTHBIMU IIEHTPAMH, a TAKKE 3TH KPYTI-
HBIE TICHTPHI MEXTy cobOoi. OO6acTHBIE paawo-
CBSI3M COEOUHSIOT OOJACTHBIE LEHTPHI C paloH-
HeIMU. Takue ceTu CBA3M CTPOSIT B O0JACTAX C
0oibpIIMMU TeppUTOpUsIMU. HU30BBIE CBS3M B TEX
K€ YCIOBHSAX COEAUHSIIOT pallOHHBIE IIEHTPHI C Ha-
CCJIEHHBIMU ITyHKTAMU.

B nanHOE Bpemst st paiuoCBsI3U MIPUMEHSIOT-
Csl TJIaBHBIM 00pa3oM KOPOTKHE BOJIHBI M paboTa
Ha OONBIIMHCTBE JHHHUW CBSI3U OCYIIECTBISIETCA
tenerpadoM. HuzoBas paanocBsi3b JOBOJIBHO IIH-
pOKO HCIoNb3yeT pabory tenedpoHom. B Omu-
JKaiflliee BpeMsl JIOJDKHA IOJYy4YUTh JalibHeliee
passutue ¢ortorenerpagHas pPagHOCBI3b MEX-
NIy KPYITHBIMH [EHTPaMU CTPaHBbI.

Bce maructpanbabie pagmocBssu COBETCKOTO
Coro3za 00opyaoBaHBI celvac OyKBOIICUATAFOIIH-
MU anmapaTamH.

OCHOBHBIMH 3a7ja4aMH Ha OJrpKaifiee BpeMs
SIBJISIIOTCSL TAJIbHEHIIIee YBEIMUEHUE MPOTIKEHHO-
CTH Y TIOBBILICHUE YCTOMYMBOCTH PabOTHI paguo-
TeaerpadHbIX, paguoTene@OHHBIX U (OTOTENe-
rpadHBIX MarucTpabHBIX CBSI3CH.

XIX  cwe3ng KommyHuctuueckoit maptum
Coserckoro Coro3za B AMPEKTHBaX MO MATOMY
MATWIETHEMY IUIaHY YKas3al Ha HEeoOXOIWMOCTh

1
Ilo Pa3HbIM UCTOYHHUKAM.
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pa3BepHYTh pabOTHI MO BHEJIPEHUIO PaguOpeeii-
HOH CBsI3U. DTO TIaBHAS 3a7ada B 00JIacTH paavo-
CBSI3U.

Jlunus paguopeneitHOW CBsI3W MPEACTABISIET
co00l MemouKy MPUEMO-TICPEIAIOTINX CTAHITHIH,
paboTaromux B JUaa3oHe CAHTUMETPOBBIX HIIH
JIEIIMMETPOBBIX BOJIH M PACIONIOKCHHBIX Ha pac-
crostausax 60—70xm apyr ot apyra. CUrHasisl, mo-
CJIaHHbIE Y3KHM ITy4YKOM OJHOM CTaHIUEeW, Ipu-
HUMAIOTCS HAa JPYTOM U MOIYJTUPYIOT 3/IECh Mepe-
JaTYUK, MITYYAONUHA WX B HANpPaBICHUM ClIe-
JIYIOILIETO MyHKTa, KOTOPbIN Nepenaér ux BO BTO-
pO€ 3BEHO 3TOM IEMOYKH H T. J. IO MyHKTa Ha3Ha-
YCHMS.

[To xakmo¥t TUHUM paaroOpeNICHHON cBsI3u Oia-
rogaps MPUMEHEHUI0 Ha HUX BeChbMa BBICOKHX
4acTOT MOXKHO BECTH OJHOBPEMEHHO OOJBIIOe
qUCII0 TelneOHHBIX, TenerpadHbIX U (QoTroTese-
rpadHBIX Tepeiad, a TakkKe MepeaBaTh TeJIeBU-
JICHUE.

PasButne »TOro Buaa CBs3M OyJeT 0O3HAYATH
MOJTMHHBIN TIEPEBOPOT B OOJIACTH MEXAYTOPOA-
HOW CBsI3U, MMEHIOIIEH 0Cc000 Ba)KHOC 3HAUYCHHE
JUTS Hatllel CTpaHbI ¢ e€ HeOOBATHRIMU MTPOCTOPA-
M. Takue CBSI3M CMOTYT MOJHOCTBIO yIOBIIETBO-
PUTH MOTPEOHOCTH IIMPOKUX CJIOEB HACEICHHUS U
HapOHOTO XO3HCTBA.

PAZIMOBEIIAHUE. HenpepsiBHOE coBep-
IIIEHCTBOBAHNE BCEX TEXHUUECKHUX CPEJICTB COBET-
CKOTO DPaJMOBEIAHUS SBISICTCS OJHOW W3 3ajad
OOJIBIION apMUU PaJMOCTICIIUAIMCTOB, PadOTaro-
IIMX B TIPOMBITINIEHHOCTH M Ha DKCIUTyaTaIluH.

B mupextuBax XIX cpe3ga KommyHuctude-
ckoit maptun Cosetrckoro Coro3a Mo MATOMY Iisi-
TUJIETHEMY IUIAaHY CIIEIMAIIFHO YKa3aHO Ha HEeoO-
XOJUMOCTh JTabHEHUIIETO 3HAUYMUTEIHOTO YBEIH-
YCHHMST MOIIHOCTH PaJMOBEIIATEIBHBIX CTaHITHIMA.
OT0 00S3bIBACT COBETCKUX YYEHBIX U PaJUOCIIC-
[MAMCTOB HETPEPHIBHO paboTaTth HajJ AalbHEH-
UM YJIYYIICHHEM KadecTBa pa0OThl ATHUX CTaH-
WA, yBEIMYCHHEM WX MOIIHOCTH W K. IL 1., a
TaK)Xe HaJ| yIydlIeHHEeM CTa0MIbHOCTH MX 4acTo-
THI U T. TI.

[TpoMBINIIEHHOCTRIO pa3paboTaHbl HOBBIE Pa-
MOBeNaTeTbHBIE TIepefaTyiKy. B HUX mpuMeHe-
Ha HOBasl CEpHisl DIIEKTPOHHBIX JIAMII C MMUTaHUEM
KaTo/J0B NEpEeMEHHBIM TOKOM. CrenuanbHbIe TH-
pPaTpOHHBIE BBITIPSIMUTENH, IUIABHO MOJHUMAIO-
M€ HalpsDKeHHE Ha aHoNaxX JIaMIl, ITO3BOJISIOT
YBEJIMYUTH CPOK CITY>KOBI JIaMIT. ABTOMATEHI, 3aMe-
HSIONIUE TUIABKUE TPEOXPAHUTENIN, YMEHBIIAOT
TepeprIBEl B paboTre craHmmii. Bc€ 310 cHmKaeT
CTOMMOCTD AKCIUTyaTallly epeqaTIuKoB.

B mHactosmiee Bpemsi AOCTUTHYTHI OOJbIIHE
ycnexu B crabunm3anuu dactothl. Co3laHbl HO-
BbIe BO3OYJUTENH JUIS BCEX DPaMOBEINATEIbHBIX
JTMAIa30HOB, KOTOPBIE O0ECICYMBAIOT CTAOMIIb-



HOCTb YacTOTHI, NMPEBOCXOISIIYI0 MEXKIYHAPO-
HbIE HOpPMBI. PaspabotaH HOBBIA TIpHOOp, MMO3BO-
JAIOUMN U3MEPATh HEIMHEHWHBIE HMCKAKEHUS BO
BpeMs Iepeaayn.

CoBeTcKo€ paanoBeNIaHle pacloiaraeT BhICO-
KOKA4eCTBEeHHBIMH PaJUOBEIIATEIFHBIMU TIE€pe-
JaT4ruKaMy, MUKpO(OHAaMH, YCHIUTEIBHBIM 000-
pynoBanueM. B xadecTBe KaHAIIOB Ui Tepenadu
paAroBeNIaTeNbHBIX IPOTPaMM U3 OHOTO TOpoja
B IPYroil HCMOJB3YIOTCS SKpaHUPOBaHHbBIE U (aH-
TOMHBIE [IETIH MEXAYTOPOJHBIX KaOEIbHBIX TUHUN
CBSI3M, a TaK)Ke CIIBOCHHBIE KaHAJIbl BBICOKOYAC-
TOTHBIX CHCTEM YIUIOTHEHHSA BO3AYLIHBIX M Ka-
OeNbHBIX JIMHUNA CBs3U. CHCTeMa MEKAyropoJHO-
rO BEIIaHUs IMO3BOJISET JAOBOAWUTH N0 PalOHHBIX
LIEHTPOB C XOPOIIUM KauyeCTBOM MPOTPAMMBI IEH-
TPaJIbHOTO U MECTHOI'O BEIIaHUS.

Bonpmne mepcriekTHBBI B JIeNie Pa3BUTHS BBI-
COKOKAQYeCTBEHHOT'O MHOTOMPOTPAMMHOTO PaHo-
BEILIAHUA JJI1 KPYMHEUIIUX KyJIbTYPHBIX U TPO-
MBIIIJIEHHBIX LEHTPOB OKa3bIBa€T NPUMEHEHHE
YIBTPAKOPOTKHUX BOJH.

B cootBerctBuM ¢ mupektuBamu XIX cbesna
Kommynuctuueckoit nmaprun Coserckoro Coroza
HEOOXOAMMO BCEMEPHO paCIIUPATH pPabOTHI IO
BHEJ[PEHUIO YIIBTPAKOPOTKOBOJIHOBOTO PalnoOBe-
LIaHKs, KOTOPOE MO3BOJISAET MOIYIUTh 3HAUNUTENb-
HO JIydllleeé KadecTBO BOCIPOM3BEJICHUS IIpO-
rpaMM TPH MEHBIIEM BIUSHUN WHAYCTPHUATBHBIX
MTOMEX.

HeyxnonHO pacTér U3 rojga B ros ceTh paauo-
NPUEMHBIX YCTPOUCTB. MHOTO BHHUMAHUS yAEJs-
€TCA KaYeCTBY PaJAUONPUEMHON anmapaTyphbl.

B 1951 rony Obin yTBepkKIOEH roCydapCTBEH-
HBIA CTaHJApPT Ha paJMoBellaTeNbHbIC MPUEMHH-
Ku. B cBf3M ¢ 3TUM B pAA BBIMYCKAaeMbIX IIPO-
MBIIIJIEHHOCTBIO PUEMHUKOB BHECEHBI YIydllle-
HuA. B wacTHOCTH, B HOBOM MOJAENHN KOJIXO3HOIO
npuéMHuKa «PojuHa» NPUMEHEHbl SKOHOMUYHbBIE
OJHOBOJIBTOBBIC MajoradaputHele Jamibl. [lo
CpaBHEHHIO CO cTapoil mMonenbio («PoxnHa-47»)
moTpebeHne MEKTPOIHEPT N HA HAKAJl CHIDKEHO
B JIBa pa3a u cocraniset Bcero 0,56m.

Jnst palloHOB, HE HMEIOIIMX 3JIEKTPOCETEH,
MPOJOIKAETCS BBIITYCK AKOHOMHYHOTO H MPOCTO-
ro mnpuéMHuka «lyma». 3TOT IBYXJIAMITOBEII
npuéMHHK BecHT Bcero 1,7 ke, moTpebmsier mo Ha-
kaiy 150mem u o anony 0,27 6m.

Pa3paboTan HOBBIM THII WCTOYHUKA ITHTAHHS
Ut mpuémHuKa «Poauna» —repmorenepatop. OH
BBIpa0aTHIBACT DJICKTPOIHEPTHUIO, UCTIONB3YS Tell-
710 OOBIYHON KEPOCHHOBOHM JIAMITBI WJIM KaKOTO-
U600 APYroro UCTOYHHKA TEIUIOBOM SHEPTHH.

OteuecTBEeHHAs] MPOMBIIIIEHHOCTh BBITYCKAeT
paavonpuéMHUKN psiaa TunoB. Cpenu HUX MpH-
EMHHKH TiepBoro kiacca: «Mup», «Pura-10» u
«benmapycp», NpUEMHUKM M PATUOIBI BTOPOTO

210

kinacca: «bantuka», «Ypam», «Pura-6», «VV-
663», baky», «PoauHa-52», MpUEMHUKH U pa-
JIMOJIBI TPEThero Kiacca: «Pekopm» W, HaKOHEIl,
JICIIEBBIC MACCOBBIC MPUEMHHUKHN U PATUOIBI YET-
BepToro kiacca: «MockBuu», «Kama» u 1ip.

OKOHOMWYHbIN, BaTapenHbl
pagvonpuémMHuk “Tyna”.
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TepmoreHepaTop BbipabaTbiBaeT aneKTpo-

3HepPruIo, UCNornb3ys Tenno obbl4HOM Kepo-

CVYHOBOW Namnbl UMW Kakoro-nmbo Apyroro

UCTOYHMKa Tenna. Ero aHeprum goctaTtoyHo

ansa nutaHusa 6aTaperiHbiX pagMonpUémMHM-
koB “PoguHa”, “Uckpa” n apyrmx.



[locraHoBneHNE TMapTHM U TPABUTEIHCTBA O
pacIipeHny MPOU3BOICTBA MPOMBIIUIEHHBIX TO-
BapoOB IIUPOKOTO MOTPEOJICHUS W YIIYYIICHUH HX
KauecTBa YCTaHABINBAET PE3KOC YBEIIMYCHHUE BhI-
nmycka pagauonpuéMuukoB. B 1954r. moimkHO
ObITh BhImyiieHo 2 861 000a B 1955r. 3 767 000
PaaMONPUEMHUKOB.

Jns nanpHENIero paciimpeHus Mpou3BoJICTBa
paAroONpUEMHUKOB ¥ TIOBBIIMIEHUS WX KadecTBa
00JIBIIIOEC 3HAYCHUE UMEIOT Pa3pabdOTKU pajHojie-
TajJell U3 HOBBIX MaTEpHaJOB, a TAKKE MEXaHHU3a-
Ml ¥ aBTOMATH3aIHs TPOU3BOCTBA.

CylIlecTBEHHO pacIiMpeHa HOMEHKJIATypa Ke-
paMHUYECKHUX paJrojACTaleii U MaTepualioB U II0-
BBIIEHO WX KadecTBO. [lyreM mpuMeHeHUs Me-
TaJUIM30BaHHOW OyMmaru yJanoch 3HAYUTEIHBHO
YJIYYIIUTh KAY€CTBO U YMEHBIIUTh B J[BA—YETHIPE
paza pasMepsl OyYMaKHBIX KOHACHCATOPOB. OTH
HOBBIE KOH/IEHCATOPHI 00JIaqaloT BEChMa IIEHHBIM
CBOWMCTBOM: OHHM CaMOBOCCTaHABJIMBAIOTCS IIOCIIE
npobos.

HoBrle HempoBOJIOYHBIE COMPOTHBIICHUS FIME-
I0T 3HAYUTEIHLHO 0O0JIee BBICOKHE AJICKTPUYCCKHC
XapaKTePUCTUKA U B TISATh pa3 MEHBINUH O0BEM,
YeM U3BECTHBIE YTIIEPOANCTBIE COTIPOTHUBIICHHUS.

HayuHno-uccrnenoBarenpckue pa3pabOTKH Ma-
TEPUAJIOB TIPUBEITH K CO3JaHUI0 HOBOTO THITA Mar-
HUTHBIX (heppOKepaMUIECKIX MaTEepHalioB — (ep-
putoB. VcXOomHBIMH MaTepHallaMu ISl W3TOTOB-
neHus GeppUTOB SBISIOTCSA OKHCIBI JKeje3a, [UH-
Ka, HUKEJS U JPYTUX MaTepuaioB. B 3aBucumoctu
OT WCXOIHBIX MAaTepHajoB W TEXHOJOTUU H3rO-
TOBJICHUSI Ha4dalbHasg MarHUTHAs MPOHHUIIAEMOCTb
¢depputoB mMoxer m3MmeHsTbes oT 10 mo 2 000.
YaensHOE compoTHBIEHHE (PEPPUTOB B MUILTHO-
HBI pa3 Oonblie, 9eM y OOBIYHBIX MATKHAX MarHUT-
HBIX MaTepHAJIOB.

[Mpumenenue GeppuTOB MO3BOJIAET MO-HOBOMY
pemarts 3aJaud KOHCTPYHPOBAHHS pajroaniapa-
Typbl, OOJIEr4aeT CO3JaHHE BBICOKOYACTOTHBIX
MarHUTHBIX YCUJIMTEJCH, Pa3pabOTKy KOHCTPYK-
LKA TpaHCHOPMATOPOB IMPOMEKYTOYHOMN YaCTOTHI,
TpaHc(HOPMATOPOB U JPOCCENEH I TEICBU3NOH-
HBIX U PAJHOBEIIATEIbHBIX MPUEMHUKOB, OJIOKOB
HAaCTPOWKH U T. 1.

M3MeHeHne MarHUTHON TPOHUIIAEMOCTH dep-
PUTHOTO CEpJICYHUKA IO/ BO3ICHCTBUEM IIOJISI 110~
CTOSIHHOTO MarHUTa JIaJI0 BO3MOXHOCTh pa3pado-
TaTh OJIOK HACTPOWKHU ISl MAacCOBOTO JEIMIEBOTO
MPUEMHUKA, TIO3BOJSIONIMNA TIEPEKPBITH CPEIHE-
BOJIHOBBIA W JJIMHHOBOJHOBBIA BeIIATCIbHBIC
TUATIA30HbI 0€3 KaKuX-TH00 MEPEeKITIOYCHUA B KO-
ne0aTebHBIX KOHTYpPaxX.

3HAUNTENIFHOC BHUMAHHE YHACISACTCS BHEIpE-
HUIO «I€4aTHOro» MoHTaxa. [IpuMeHenune Takoro
MOHTa)Ka SIBJISIETCS OJHHUM W3 DJIEMEHTOB J1ajlb-
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HEWINEHd aBTOMATU3AaLMM M3rOTOBICHUS PaaMo-
NPUEMHUKOB.

3a mociemHue TOABI JJI YCHICHHUS CUTHAIOB
CTaJIi MPUMEHSTH MarHUTHBIC YCHIUTENU. Takue
YCHIIUTENN 10 CPAaBHEHHWIO C YCHWJIHTEISIMH, CO-
JepKaIlMHU 3JIeKTPOHHBIE JIAMIIBI, OoJiee Mpod-
HBI, KOHCTPYKTHBHO OoJiee MpOoCTHl M Oosiee Ha-
nEXHBI B OKCIDTyaTanuu. K ToMy ke oHH cItoco0-
HBI BBIIEP)KMBATh OOIBIIHE TEperpy3Kkd, WX Xa-
pakTepucTuku Oonee crtabwibHbl. Be€ 3TO M03BO-
JIIET TIPEAIONIaraTh, YTO MArHUTHBIC YCHIUTEIH
HalAyT IMIMPOKOE MpPUMEHEHHEe BO MHOTHX YCT-
poiicTBax, B KOTOPBIX B HACTOAIIEE BPEeMsl TIpUMe-
HSIFOTCS DJIEKTPOBAKYYMHEIC IPUOOPHI.

[[Inpokue MepCreKTUBBl CYyTUT TakKe MpUMe-
HEHHUE B pajuoarnaparype MOIYIMPOBOTHUKOBBIX
pubopoB. [TomynpoBOAHUKOBEIE THOABI M TPUO-
IIbI, M3TOTOBJISIEMBIE M3 TEPMaHUs, KPEMHUS U PA-
Jla IPYTUX MOIYTPOBOIHUKOB, BO MHOTHX CIydYa-
SIX MOTYT 3aMEHUTbH 3JICKTPOBAKYYMHBIC TPHOOPHI.
OTO MO3BOJUT YMEHBIIUTh pa3Mephbl MPUEMHUKA,
MOBBICUTH €r0 HaA&KHOCTh B paboTe, yBEIUIHUTH
CPOK CIIy’)KOBI W COKPAaTHTh PacXoj] SHEPTrUH Ha
MUTaHKE.

C BOmpOCOM 0 KavyecTBE PaAHOBEIIAHNS TECHO
cBs3aHa OophOa ¢ MPOMBITUICHHBIMU TTOMEXaMH.
B HacTosIee BpeMsi MpUMEHEHHE PaUOTEXHAYC-
CKMX METOJIOB BO BCEX OTpaciisix HApOJHOTO XO-
3s7ICTBA, B HAYKE M TEXHHKE NMPHUHSIIO TaKWe Mac-
mTalbl, 4TO IS O0CCICUCHUS HOPMAIBHON 3KC-
TUTyaTallid CPEACTB PaTUOCBS3H, PaJAMOBEIIAHUS
W TelneBUACHHUsS TpeOyeTcs MpOBEACHHE pAda Op-
TaHU3AIMOHHO-TEXHUYECKUX MEPOTIPUATHA.

Paguocnenmanuctsl U pagnoNIIOOUTENH, pa-
TUOTEXHUYECKas TiedaTh JOJDKHBI IPUHATH CaMoe
AKTUBHOE yJYacTHe B KOHTPOJIE, BBISIBICHUH U Pa3-
paboTke 3PPEeKTUBHBIX METOAOB OOPHOBI ¢ TIOMe-
XaMH paguoInpuémMy, B pa3padOTKe MPOCTHIX U Ha-
IEXHBIX MMPUOOPOB IJIsT OOHAPYKEHUS B HU3MEpe-
HUS YPOBHS MTOMEX.

MMPOBOJHASA PAJJUODPUKAIIMA. Cocpe-
JIOTOYMB BHUMaHHNE Ha PEIICHUH 3a/1ad MacCOBOU
pamuoduKanuu ceia, pabOTHUKHU PaTHOIPOMEBIIII-
JICHHOCTH ¥ paArodUKallii 3aHSUTUCh B TIEPBYIO
ouepenpr pa3pabOTKON memeéBOi, 3KOHOMHYHOM
anmapaTypsl U MOJIBICKAaHHEM HCTOYHHUKOB IHUTA-
Hus s He€. C 1951roga Havyat BEITYCK HOBOTO
panuoy3na tuna KPY-10 ¢ BBIXOAHOH MOIIHO-
ctbio B 106m. B pa3paboTrke ero yuTéH OIBIT IKC-
IUTyaTallid  YCWJIMTEIILHOW — ammapatypbl THIIA
KPY-2.

KPY-10 mnpenHasHayeH IjIs YKPYIHEHHBIX
K0JIX030B. KOMIUIEKT €ro COCTOUT W3 NPUEMHO-
YCHIIUTEBHOTO YCTPOWCTBA M OTACILHOTO OJIOKa
nuTaHus. AnmapaTtypa OTIM4aeTcss OOJBIION KO-
HOMHYHOCTBIO. [I71s 3TOTO y37a crenuansHo pas-
pabortan BerpoanekTpoarperat (BD-2). 3apsaka



AKKyMYJISITOPOB y3J1a MOXKET TaK)Ke MPOU3BOAUTD-
Cs1 M OT OCBETUTENIBHOMN CETH.

Juis emé HerNneKTPUPUIIMPOBAHHBIX MECTHO-
CTell pa3paboTaH KOMIUICKT ammapaTypbl, KOTO-
PBI MOXKET MHUTATHCS W YNPABIATHCS JUCTAHIIN-
OHHO U3 palOHHOTO IIEHTpPa 10 TPOBOAM BHYTPH-
paiioHHOi U TeneOHHON CeTH Ha PacCTOSIHUHU 1O
30-40xm. Ilepemaya nporpamMm IPOU3BOIUTCS
TOKaMH BBICOKOW YaCTOTHI.

MHoro BHUMaHUS yISIWIN PAaOOTHUKYU Pagnio-
(UKauu Pa3BUTHIO TOJ3EMHON KaOelnbHOU CEeTH,
3aMEHAIONIEH BO3AYIIHBIE JHHUU. 3[ECh TpUMe-
HSIETCS KaOelb ¢ XJIOPBUHUIOBOW U30JISIIIACH.

PaGoTtHuKaM pagrouKay yaaloch HaWTH
METO/IbI, TTO3BOJIAIONINE CTPOWUTH TaKkWe Kabemb-
Hble TMHMK 1auHoM 10 50xm. s MexaHu3aruu
paboT 1Mo mpokiagKe dTHX Kabeneil paspaboTaHO
HECKOJIbKO THIIOB KaOeNeyKIaAunKOB W CIEIH-
ANBHBIX KJIEIIEH sl CpaliiBaHus KaOes.

B kxpymHbBIX ropomax BHeIpsieTCS ammaparypa
MPOBOJHOTO BellaHusi, oOecreunBaromias Oonee
BBICOKOE KauecTBO mepefadu. OpraHM3oBaH BHI-
MyCK MPUOOPOB  JAMCTAHIIMOHHO-YITPABIISIEMbIX
MOJICTAHIMI CUCTEMBI TPOBOJHOTO BCIIAHHUS.
Pazpaborana ycTaHOBKa MHOTOIPOTPAMMHOIO
BEIIaHMS 10 TPAHCISAIIHOHHBIM CETSIM.

TEJIEBUJAEHUE. HMupexktuBamu XIX cne3na
MapTUU OTPEACNICHO JallbHEeHIee pa3BUTHE Teje-
BUJICHUS B HAIIIEH CTpaHe.

B 1953r. B CCCP pabotano Tpu TeneBU3NOH-
HBIX LeHTpa — MockoBckuid, JICHUHrpaacKui u
Kuepckuii. B psae ropomoB yxe pa3BEPHYTO
CTPOHUTENBCTBO TEJIEBU3UOHHBIX IEHTPOB, KOTO-
pBie B Onmkaiilliee BpeMsi BCTYMIST B JKCIUTyaTa-
IHIO.

OTtedecTBEeHHAs! MPOMBIIIICHHOCTh pa3paboTa-
JIa THITOBBIC MIEPEIaTUYNKN H300PKEHUS U 3BYKO-
BOTO CONPOBOXKACHUS ISl TEICBU3UOHHBIX LICH-
TPOB.

Bonpuioii onpIT M0 BHECTYIUHHBIM TEJICBU3U-
OHHBIM TIE€pefayaM U3 TeaTpoB, CO CTAAUOHOB U C
IJIOIIAJCH, HAKOIUICHHbII MOCKOBCKMM TEJIEBU-
3MOHHBIM LIEHTPOM, TIOJICKa3al IeJIeco00pa3HOCTh
COOPY)KCHHSI  TIOCTOSHHBIX  TPAHCISIUOHHBIX
MMyHKTOB JJI1 OJHOBPEMEHHOTO OOCITYXKMBaHUSA
LIeJION TPYyNNbl 3peNUIIHbIX TpeanpusaTtuid. Takue
MMOCTOSTHHBIC TPAHCIISAIMOHHBIC MYHKTHI MTO3BOJIAT
MOBBICUTh KaYeCTBO U HAAEKHOCTh JEHCTBHS HC-
MOJIB3YEeMOM anmapaTyphbl.

B 1951roay 3akoHueHa pa3paboTKa THIIOBOTO
KOMITAKTHOTO, HECJOKHOTO B MOHTa)Ke€, DKOHO-
MHUYHOTO B JKCIUTyaTalli¥ TEJIEBU3MOHHOTO IICH-
Tpa, MpeAHa3HauYeHHOTO ISl YCTAaHOBKH B CTOJH-
1IaX COIO3HBIX PECIYOJIMK U KPYITHBIX OOJACTHBIX
nenTpax. O0OpyIOBaHUE 3TOTO THUIIOBOTO IIEHTpPA
MO3BOJISIET IPOBOINUTH KaK CTyIUHHBIC, TAK U BHE-
CTYIMIHEIC TTepeIadH.
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YcnemHo TMpouutd OMBITHBIE paboThl 1O
TPAHCISAIUN TEIEBU3HUOHHBIX MPOTPaMM IO MEX-
JTYTOPOIHBIM KaOesiM.

B Oyaymem B KaXIOM HAacel€HHOM ITyHKTE,
yepe3 KOTOPBIM MPONAYT TaKue MarucTpaiu U TIe
OyAyT HaXOAWTHCSA YCHINTENbHBIE ITyHKTHI, MOX-
HO OyZIeT OpraHM30BaTh PETPAHCILILMIO TEJCBH-
3MOHHBIX TTepenad.

B Ommxaiiiiee BpeMsi TOJDKHBI Ha4aTbCs JKC-
MEepUMEHTANbHBIE TIepeayl [BETHOTO TEJNEBUIC-
Hus. Hapsny ¢ »TuM mepen HallMMH YYEHBIMH
CTOUT TaKXe 3ajJadya OKOHYWTH Pa3pabOTKy dKC-
TUTyaTallMOHHON CHUCTEMBI OOBEMHOTO TeNeBUIC-
HUSL.

Baxxnoe 3HaueHwe st pa3BUTHS TEJIEBUACHUS
MOTYT WMETh TEJIEBU3NOHHBIE TPAHCISIINOHHBIC
y31bl. B 3TOM ciyuae npuémHOe ycTpoiicTBo abo-
HEHTa 3HAYMTENIbHO YIPOIIAETCS U YJEIIeBIIeT-
csi. Kak mokazanmn 3KCHIIEpHMEHTHI, TEJIEBU3NOH-
HBIH TPAHCISIIMOHHBIA Y3€1 MOXET OOECIEeYHTh
npuéMm m300pakeHus: Oojiee BBHICOKOTO KauyecTBa,
geM OOBIYHBIA WHANBUAYaIbHBIA TelIeBU30p. B
1953r. B ogHOM 13 10MOB MOCKBBEI 000pyAOBaH
OTIBITHBIA TEeNEBU3MOHHBIN y3en Ha 50 aGoHEHT-
CKHX TOYEK.

[lapTusa m TMpaBUTENHCTBO YACNSAIOT OOJNBIIOE
BHUMAaHHUE YBEJIUYEHHIO BBHITyCKa TEIEBU30pOB. B
1954r. pgomxuo OBITH BeIMymeHo 325 000, B
1955r. 760 000reeBH30pOB.

Bonbioe BHUMaHWE yaensieTcs MOBBILICHUIO
KauecTBa BBITYCKACMBIX M pa3padaThIBAE€MBIX HO-
BBIX TEJIEBU3HOHHBIX MPUEMHUKOB.

BrimyckaBmmecst 10 CuX TIOp TEJIEBH30PHI CO3-
JAl0T 3HAYMUTENIbHBIE TOMEXH PaJnOBEUIaTeIbHO-
My npuémy. IIyTéM HECIOXKHBIX MEpPONpPHUATUN
(PKpaHHMpOBaHHE CTEHOK SIIMKA, OTACIBHBIX IIe-
neit npuéMHUKa, yCTaHOBKA (DMIIBTPOB B IETH TTH-
TaHWS) TaKHE TMOMEXH YAAJIOCh CHU3UTH Oojee
9YeM B JIECSTH pas.

B cBs3u ¢ OonmpliMM pa3MaxoM KHITHUIIHOTO
CTPOUTENBCTBA, B YACTHOCTU CTPOUTEIHCTBA BBI-
COTHBIX JIOMOB, BCTaJl BOMPOC O KOJUIEKTHBHBIX
TEJIeBU3NOHHBIX aHTEHHAaX W KOMOWHUPOBAaHHBIX
AHTCHHAX I TpUéMa TEJNCBHICHUS U PaTruOBe-
IIaHAA.

Pa3paboTaHo KOJIJIEKTUBHOE AaHTEHHOE YCT-
porictBo st oOciykuBanusi 200 TeneBU30pOB.
OTO — aHTEHHA, COCTOsIIas W3 COOCTBEHHO aH-
TEHHBI, YCUJINTEIHFHOTO YCTPOWCTBA M pacipeie-
JIUTEIBHOU CETH.

UsrotoBien Taxke oOpasen KOJUIEKTUBHOMN
AQHTCHHBI 0€3 yCWIINTENs, HE TpeOyromen creru-
anpHOTO OOCTyXkmBaHusI. K HEH MOXHO TOMKIIIO-
YUTH A0 CTa TEJIEBU30pOB Oe3 ycunutens. Mcmbl-
TaHUsI 3TOW aHTEHHBI IOKa3ald BO3MOXHOCTb
npuMeHeHus: e€ Ha pacctostausax 1o 10xm ot Te-
JIEBU3MOHHOTO LIEHTPA.



[NPUMEHEHUE PAJIUOMETOAOB U
QJIEKTPOHUKMU. Comerckuii Hapoa IOI PyKO-
BoACTBOM KOMMYHUCTHYECKON MapTUU OCYILECT-
BIISIET BEJIMWYECTBEHHYI0 MHUPHYIO HpPOrpaMMy
CTPOUTENBCTBA KOMMYHHCTHUYECKOTO OOIIecTBa.
Bo Bcex oTpaciisix HapOJHOTO XO3siCTBa Halleu
Ponunel B HapacTaronemM TeMmIe BHEIPSIOTCS HO-
BbIE BBICOKONIPOU3BOJUTEIbHBIE MEXaHU3MBI U
000pyIOBaHUE; MIUPOKOE BHEAPEHUE TOIYIHIN
HOBBIC BBICOKOIIPOU3BOAUTEILHBIE METOIBI Opra-
HU3alUU TPY/a.

OcBocHHE HOBOW TEXHWKH, TIOBBHIIICHHE d(-
(hDEKTUBHOCTH WCTONB30BaHUS OOOPYIOBAaHUS U
MEXaHU3MOB, CHHKCHUE HOPM pPacxoja 3JIEKTPO-
SHEpPTUH, TOIUINBA, JCQUIUTHBIX MAaTepHajoB,
YCOBEpPIIIEHCTBOBAHUE H3MEPUTEINBHON TEXHUKH,
YACUICBICHUE CTPOUTENBCTBA, ITUPOKOE U CMEI0E
BHEJ[pEHHE HOBBIX MAaTEPHaJIOB, HOBBIX TEXHOJIO-
THYECKHUX MPOIECCOB, aBTOMATH3AIHA TPYIOEM-
KUX IPOLIECCOB MMEIOT KpyIHEHIIee HapOIHOXO-
3SIICTBEHHOE 3HAUCHHUE.

PagmorexHuka u >IEKTPOHUKA BHEAPSIIOTCS BO
BCE OTpac/ii HAyKd M TEXHHWKHU, BO BCE 00JacTH
JESATSILHOCTH U B OBIT COBETCKUX JIIOJICH, UTPAIOT
B TEXHHYECKOM INPOTPEcce HaIIeH CTpaHBI OTPOM-
Hyt0o ponb. Ha mx ocHOBe cozmarorcsi Hamboee
COBEPILICHHBIC CUCTEMBbl aBTOMATUKU U TelleMeXa-
HUKH, TO3BOJSIONINE YIPABISITH BEChMa CIIOXK-
HBIMH MEXaHHU3MaMHU.

B nacTosiiee Bpemsi Henb3sl HA3BaTh HU OAHOU
OTpaciau TOYHBIX U €CTECTBEHHBIX HAYK, IJ¢ LIU-
POKO HE IPUMEHSITUCH OBl PaINOTEXHIYECKHE Me-
TOABI M dJeKTpoHuKa. [IpuMmeHenne pagmo B ac-
TPOHOMHUHU, METEOPOJIOTHHU U PA3IUUHBIX OTPACIIAX
COBpEeMEHHON (U3HKH, IOSBICHUE NPUKIAIHON
3JEKTPOHHON MaT€MaTHUKHU — BCE ATO SBISETCS J1a-
JIEKO HE MOJHBIM TEpPeUYHEeM OTpacieil HaykKH, B
KOTOPBIX HAlUTM NPUMEHECHHUE DPAAUOTEXHUKA U
anekTpornka. OgHAKO, HECMOTPS Ha WMEIOIIHECS
JOCTHKEHHSI, CICNIaHO ENIE NAIEKO HE BCE.

Heo0Oxomumo emé mupe BHEAPATH SICKTPOHH-
Ky U PaJlMOMETO/bI B HAYKy W MPOMBIIUICHHOCTD,
YUYUTBIBAs, YTO MPUMEHEHUE ITOM HOBOM TEXHUKHU
BEIET K MOBBIIMICHUIO MPOU3BOAUTEIBHOCTH TPYIa
M yIy4IIEHUIO KadecTBa MPOAYKIWH TpPU 3HAUH-
TEJIHHOM CHIDKEHHUH €€ ce0eCcTOMMOCTH, OTKPHIBA-
€T BO MHOTHX CJIy4asiX HOBBIE BO3MO>KHOCTH ISt
Hay4HBIX UCCIIEOBAHUM.

HcrouHnkaMu JTajdbHEHIIEro TEXHUYECKOIrO
mporpecca SIBISIOTCS IIHUPOKOE Pa3BUTHUE Macco-
BOH palMoHAIN3alMd U H300PeTaTeNIbCTBA, pac-
IIMPEHNE CBSI3U HAYKH C MPOU3BOICTBOM.

COBETCKOE PAIMOJIFOBUTEJBCTBO.
OngHuM U3 HCTOYHUKOB IMOMOJHEHHUS KaJApoB pa-
JTUOCTICITUAIIMCTOB SIBIISICTCS PAUOIIOOUTEIILCTBO,

B oprammamusax JloGpoBoipHOTO 00IIeCTBa
COJICHCTBHS apMuH, aBHAllMU U (DIOTYy, Ha TIPeJ-
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MPHUATHAX, B YIPEKACHUAK, KOIX03aX U ydeOHBIX
3aBelIEHUSX pabOTalOT MHOTHE TBHICIYH Paano-
KPY>KKOB. 3HaHUS, TOJIy4aeMbIe B 3TUX KPYXKKaX,
COTHH THICSIY PAJUOIIIOOUTENEH CTPEMSTCS Hampa-
BUTh HA DPa3BUTHE paguodukanyu, Ha AaTbHEH-
mee pa3BUTHE PATUOTEXHUKH, Ha BHEApPEHHUE pa-
JUOMETOJIOB B HAPOIHOE XO3SICTBO.

Kpyr nesareiapHOCTH U MHTEPECOB PaTUOIIOON-
Tened dIpe3BhYaiHO MHPOK. OHU CTPOST JIFOOH-
TEJIHCKUE KOPOTKOBOHOBBIC CTAHIIMH H PabOTAOT
Ha HEX orneparopaMu. OHU 3KCIICPUMEHTHPYIOT B
o0JacTy pamnoCBs3U Ha YIBTPAKOPOTKUX BOJHAX
Y U3y4aroT BO3MOXXHOCTh JTABHETO Mpuéma Tese-
BujeHMs. OHU KOHCTPYUPYIOT MPUEMHYIO, 3BYKO-
3aMKCHIBAIONIYIO, 3BYKOBOCIIPOM3BOAMIYIO H Te-
JIEBU3MOHHYIO ammaparypy, pacuIupsioT IpuMe-
HEHUE PaTUOMETOJIOB M JICKTPOHUKHA BO MHOTHX
00JacTaX HayKd U TEXHHUKH, Ha TeX MPENNpHUsITH-
SIX, TNIe TPOTEKaeT WX OCHOBHAs JEATEIHHOCTH.
OnHu, HaKOHEI, BEAYT MPOMAraHay pPaauOTEeXHH-
YECKUX 3HAHUH CPeIM IMIMPOKKX Mace.

Hamm panuomoOutenu — 3710 1menas apMust
JIESTSILHBIX, aKTUBHBIX TBOPIIOB, 00BEIUHEHHBIX
¥ OpPTaHW30BaHHBIX, OBICTPO PACTYIIUX W HEHA-
CBITHO BIHUTHIBAIOIINX BCE HOBOE M IMOJIE3HOE. DTO
HaIll MOITHBIA pe3epB, KOTOPHIH B ONrDKanIme
TOJIbI BBIPACTET €Il BO MHOTO pa3.

Becs 3TOT MOryuuii KOJJICKTUB, OXBAaUCHHBIN
TBOPYECKUM CO3UAATEIHHBIM TPYIAOM, HEYCTaHHO
TPYIOUTCS HAJl TeM, 4TOOBI COBETCKas PaJuOTEX-
HUKa CIYXHIIa JeTy CTPOUTEIIbCTBA KOMMYHH3MA
B Hallleil cTpaHe.

JIutepatypa
Knueu

I'. A. Bab6aii, Paguo B camonérosoxaenuu (Hayu-
HO-TIOMyJsipHas OWONMOTeKa MaTpoca U CONJaTa),
Boenuspat, 1951.

Paccka3piBaercst o mpUHIUNAX AEHCTBUSA U yCTPOii-
CTBE PaJUOTEXHUYECKUX CPEJCTB, HCIOIb3YyEMBIX IS
CaMOJIETOBOXKICHUS. PaJUOMaskax, HA3eMHBIX U CaMo-
NETHBIX PaAJMONENICHIaTopax, PaauoNOIyKOMIIacax M
aBTOMATHUYECKUX PaAMOKOMIIAcaX, PaAHOJIOKaToOpax H
pagroBbicoTOMepax. OCBEIAIOTCS 3aCIyTH COBETCKUX
y4€HBIX B Pa3BUTHH 3THUX CPEICTB M MPUBOIITCS MHO-
TOYNCIICHHBIE MAaTEPHaIIbl, CBUACTEIBCTBYIOIINE O TOM,
YTO POJMHON PaIMOTEXHUUYECKHX CPEICTB KOpabieBo-
MKJICHUS U CaMOJIETOBOXKICHU ABISIETCS Hallla CTPaHa.

C. I. KnemenTbeB, YmpaBieHHE Ha pacCTOSHUU
(Hayuno-nomynsipuasi ~ 6ubnmoreka), [ocrexuspar,
1951.

3HAKOMUT C NPUHLIMIAMHU aBTOMATHKH U TeJIeMexa-
HHUKH U MIPUOPUTETOM PYCCKHUX M COBETCKHX YUYEHBIX B
9TOM oOJIacTH TeXHHWKH. Hapsmy ¢ ommcaHuem mpo-
CTEHIINX CIOCOOOB YIIPAaBIEGHHS HAa PACCTOSIHUU B
OpoIIope paccMaTPHUBAIOTCS TAKKE CHCTEMBI YIIpaBiie-
HHSI IO Pajivo.



B. H. Jlorunos, Pagnoreneynpasinenne (MaccoBas
paguobubiroreka), I'oconepromsaar, 1950.

3HAKOMUT ¢ MPUHIUIIAMH TEICYNPaBICHUS, C MPH-
060opaMu 1 cXxeMaMH TeIeMEXaHUIECKUX YCTPOHCTB.

M. B. Makcumos, TenensmepurenbHbIe yCTPOUCTBA

(MaccoBas pamguooubaroreka), l'oconepronsmar, 1951.

Jaétcs 0030p OCHOBHBIX TEJIEU3MEPHUTEIBHBIX CHC-
TEM, IMO3BOJISIONIMX OCYIIECTBUTh KOHTPOJb Ha pac-
CTOSIHUH.

K. A. Tpackun, PannonokanmoHHas TeXHUKa U €€
npumenenne (Maccoas paguobubnnoreka), ['ocanep-
rousaar, 1951.

Wznaratotcst pu3ndeckre OCHOBBI PaJMOJIOKANN H
TIPUHITUITEI PaOOTHl PaIHONIOKAIIMOHHBIX CTaHIA. Pac-
CKa3pIBacTCsA O MPUMEHEHUH PaJnOJIOKAMOHHOW TeX-
HUKHU B BOGHHOM JIeJie, B HAPOJHOM XO3SIMCTBE M HAyKe.

K. B. EropoB, ABromatnka u Telemexanuka (Ha-
yUHO-TIONyJIsipHast OubauoTeka), ['ocrexusmar, 1950.

Jaétcs kpaTkuit 0030p pa3BUTHS aBTOMATHUKU—
TEJIEMEXaHUKU U POJIU OTCYCCTBEHHBIX YUEHBIX B 3TOM
Jiene.

C. O. KnementbeB, 3opkuii nomouinuk (Haywno-
nonyJssipHast 6ubauoreka), locrexuszaar, 1950.

PacckaswiBaeTcs 0 (DOTOIIEKTPOHUKE U €€ TIpHMe-
HEHISIX.

I'. 1. Banuk, Hosoe B TeneBunennn (MaccoBas pa-
Jqrodubaroreka), locaneprousmar, 1952,

PaccmatpuBaroTcsi OCHOBHBIE MPOOJIEMHEIE BOIIPO-
CBHI TEXHUKH COBPEMEHHOTO TEJICBHICHH. YBEINICHUE
JAIbHOCTH, YBEIHYCHHE Pa3MEpOB JKpaHa, BETHOEC U
CTEPEOCKOIMYECKOE TEICBHUICHHE.

E. A. Jleeutun, HoBoe B M3rOTOBJIEHHUU pPaaUOAIl-
napatypsl (MaccoBas pagno6ubianoreka), 'ocanepro-
n3gar, 1952.

3HAKOMUT C HOBBIM MPHHIUIIOM KOHCTPYHUPOBAHHS
W W3TOTOBIICHUSI PafHoaNIapaTypsl, MOJyYHUBIIAM Ha-
3BaHHE METOJIA TIEYATHBIX CXEM.

I1. U. EBnokumoB, MeToapl U CHCTEMBI MHOTOKa-
HalbHOM pamuocessu (MaccoBas paano0OHOIHOTEKA),
T'ocanepronsmar, 1952.

WznaratoTcst OCHOBHBIE NPHHIWIB MHOTOKAaHAJb-
HOW pPajMOCBsI3U M HAaETCs KPATKOE OIMHCAHUE CHCTEM
9TOM CBS3M HAa KOPOTKUX M YJIBTPAKOPOTKHX BOJIHAX, B
TOM YHCJIE U PaUOpeNeitHON CBA3H.

10. A. lllymuxuH, BBeneHwe B MMITYJIBCHYIO TEX-
nuky (MaccoBast pagnoOudanoTeka), ['ocoHeprousiar,
1952.

OnuChIBaIOTCSI OCHOBHBIE HMITYJIBCHBIE CXEMBI H
pacckaspiBaeTcs 00 WX NMPUMEHEHUH B PaJHOJIOKAIINH,
paZrOHABUTANINH, B MHOTOKAaHAJIFHON PagroOCBsA3H, IPH
HAYYHBIX UCCIICIOBAHUAX U TCXHUUCCKUX UCTIBITAHUAX.

M. U. ®unkensmireitn u A. H. Hlycteposuy, Pa-
muonasuranus (MaccoBas panuobubnmoreka), ['oc-
sHeprousaar, 1952.

3HAKOMUT C TPUHIMIIAMYU PaTUOHABUTAIUA U Pa3-
JIUYHBIMH CHCTEMaMH DPaJUOHABUTAI[MOHHBIX YCTaHO-
BOK.

B. H. Joragun, HoBast TexHuka paguoduranim ce-
na (MaccoBas paanobubmnoreka), I'ocoHepromsiar,
1952.

Jlaércs 0030p MOCIEAHUX JAOCTHKCHHH B 00JACTH
pamrodukanuu. Paccka3piBaeTcsi 0 HOBOHM ammaparype
JUISl KOJIXO3HBIX Pal0y3JIOB, BETPORJIEKTPUUECKUX ar-
peratax, MacCOBBIX PaIHOTPUEMHHKAX, SKOHOMUYHBIX
I'POMKOTOBOPHUTEJISIX U O HOBBIX CHUCTEMax HCIOJIB30-
BaHUS Uil panauo(UKalnuu JIMHUEA APYyroro Ha3Haue-
HUS.

M. C. Tykaunnckuii, Kak cumraror mamunsl (Ha-
yUYHO-TIONYJIsipHast oubauoreka), l'ocrexusmar, 1952,

O0630p pa3BUTHA CUETHO-BBIYMCIUTEIBHBIX MAITHH
U MEXaHW3MOB OT TMPOCTEHIINX apu(pMOMETpoB 0
«MAIIHH C BBICIINM 00pa3oBaHHEM», NEHCTBYIOMNX Ha
ANEKTPOHHO-BAKYyMHBIX IPHUHIIAIIAX.

C. . KinemenTbeB, DnekTpoHHbd Mukpockon (Ha-
y4HO-TIonmyJIsipHas bubiuoreka), loctexusmar, 1952.

W3naraercss NpHHIMI YCTPOWCTBA 3JIEKTPOHHBIX
MHUKPOCKOIIOB U TAa€TCsl KpaTKU 0030p MPHUMEHEHUS UX
B PA3JIMYHBIX 00JIACTSX HAYKU M TCXHUKH.

M. UBanoBckuii, ITOKOpPEHHBIA 3MEKTPOH,
«Mouoaast rBapaus», 1952,

KHura mocpsmieHa DOCTIKEHHSM AIIEKTPOHUKH H
pONH PYCCKHMX M COBETCKHX YUEHBIX B €€ Pa3BUTHH.

b. Jlanynos, boprba 3a ckopocts, M3a. «Momonas
reapaus», 1952,

Kawnra nocpsiimena 0630py TOCTHKEHUIH COBETCKHUX
YUYEHBIX, WH)KCHEPOB M HOBAaTOPOB IPOM3BOJACTBA B
060opn0e 3a CKOPOCTH B TeXHUKE. B Hell nMeeTcs pasnen:
«[ToKOpEHHBIN ANIEKTPOH», B KOTOPOM PaccKa3bIBaeTCs
0 pOJIM DJIEKTPOHHUKH B OOpbOE 32 CKOPOCTh, O MAalllU-
Hax, paboTaloIMX CO CBEPXBBICOKUMH CKOPOCTSIMH, O
JOCTIDKEHUSIX PAIUOTEXHUKH, PATUOTIOKAIINH, TEICBH-
JICHHS, TEIEMEXaHUKH K JIEKTPOHHOH MUKPOCKOTIHH.
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MHe Bcera HpaBUJIUCh CTapble, CWIHLHO NOTPENMaHHbIE KHMKKH. [[oTp€MaHHOCTh KHUTH TOBOPUT O
©& BBICOKOM BOCTPeOOBAHHOCTH, a CTAPOCTh O BEYHO IICHHOM cofepkaHuu. Bcé ckazanHoe B OoJbITIcH
CTEIEHHU KacaeTCs MMEHHO TEXHUYECKOM TuTepaTyphl. TOIbKO TEXHUUECKAS IUTEPATypa COACPKUT B
cebe Ty BETMKYIO U MOJIE3HYI0 HH(pOpMaIrio, KOTOpas He TOBIACTHA HA MOJTUTHYECKUAM BESTHUSIM, HU
Mone, Hu HacTpoeHusM! TolbKO TeXHUYeCKas JuTeparypa TpeOyeT OT CBOETO aBTOpa 10 UCTUHE BEIUKHUX
ycwnuil v 3HaHuH. [Topoit TpeOyeTCst OMBIT 10 KU3HU, YTOOBI HAIMMCATh HEOOJBIIIYIO U BHEIITHE
HEB3pPAYHYIO KHUTY.

K coxanenuio HU 4TO HE BEUHO B 3TOM MUPE, KHUTH TPEILIIOTCS, pa3BaJIMBAIOTCS Ha OTACIbHbBIC
JIUCTHI, KOTOPBIE 3aTE€M PBYTCS B KJIOUbS M YXOIAT B HUKyAA. [mfoc ko BceMy opipl BapBapoB, KOTOPBIM
0e3 pa3HHUIIbI, YTO OPOCUTH B KOCTEP MIIM YeM BBITEPETh CBOM 3a]]. IMEHHO MX MBI MOKEM OJIaroapuTh
3a COMKIKEHHBIE ¥ PACTONTAHHBIC OMOTHUOTEKY.

Ecnu y Bac ecth cTapast KHUra Wiy ’ypHall, TO HE JaiTe UM yMEPETh, OTCKAHUPYNUTE UX U
npunuiuTe MHe. COBMECTHBIMH YCHIIMSIMU MBI MOXKEM CO3/1aTh MO UCTUHE YHUKATBHOE U LIEHHOE
coOpaHHe CTapbIX TEXHUYECKUX KHUT U JKyPHAJIOB.

CaifT cTapoif TEXHUIECCKOM JTUTEPATYPHI.
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