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BBEAEHUE

Comnu mulcay 100ell camblX pasHvlx npogeccull yeiedeHvl KOPOMKOBOIHOBLIM PAOUONIOOUMENbCIEOM —
nposedeHuem IKCREPUMEHMANbHBIX PAOUOCEA3el HA CNEeYUATbHO 8blOCIEHHBIX YACMOMAX pAOU0BOH, OIUHA KOMOPbIX
aedicum 6 npedenax 10 — 160 m,

B naweii cmpane paouonobumenu-kopomro8oaIHOSUKI MO2YI pabomamy 8 C1edyIouux OUanazoHax.:

28000...29700 xkl'y — 10-mempogui,

21000...21450 kl'y — 15-mempoegul,

14000...14350 kl'y — 20-memposbiil,

7000...7100 kl'y — 40-mempoeutil,

3500...3650 kI'y — 80-memposwiil,

1850... 1950 kl['y — 160-memposbwiil.

Obviynelli nyms 8 KOPOMKOBOIHOB0E PAOUONIOOUMENbCNBO HAYUHAEMCA ¢ «HAONI0OeHUs», m. e. ¢ npuema
THOOUMENbCKUX KOPOMKOBOTHOBIX PAOUOCIMAHYUL, 3ANUCU PE3YIbIMAmMO8 JMuUX HAOM00eHUl 8 «ANNAPAMMbBIL JICYDHATLY
U pPACCHUIKU KAPMOYEK-KeUMAHYULL paouoCcmanyusm, paboma KoOmopwix 3aguxcuposana. B noomeepoicoenue
npasuibHOCmu HaOI0OeHUs. (NOCie NPOGePKU OAHHBIX, COOEPHCAUWUXCS 8 NOJYUEHHOU Om Habmodamesisi Kapmouke)
KOPOMKOBOTHOBUK — 61adeney nepeoaioujell paduoCmaHyuu GulCblidem KOPOMKOBOIHOBUKY-HADIIOOAMENI0 C80I0
KapmoyKy-KeUMaHyuro.

Ocsoue npasuna pabomsl HA JHOOUMENLCKUX KOPOMKOBOIHOBLIX PAOUOCHAHYUSIX, PAOUOTIOOUMENb NOLYHUM
00Cmyn 6 Y8IeKamebHblll U NONE3HbII MUD: 8 HeM U POMAHMUKA CES13U C CAMbIMU YOANEHHBIMU U MPYOHOOOCIMYRHLIMU
MOYKaMU Hawiel NIaHembl, U CHOPMUGHBLIL A3apm PAZHOOOPAZHBIX COPEGHOGAHULL, U MANO C YEM CPABHUMOE CUACHbE
IKCHILYamupo8ams CO30aHHYI0 cOOCmEenHbiMU pykamu annapamypy. [lonyuennvie 6 npoyecce 3aHAmMull KOPOMKUMU
BOTHAMU 3HAHUSL PAOUCMA-ONEPAmMopa U CREYUAIucma no HPUEMHOU, nepedalowell annapamype U aHmMeHHbIM
yempoucmeam none3usl U 018 MUPHO20 mpyod, u oas cayxcovt 8 Cogemckoui Apmuu.

B paouomobumenvckux paduocmanyusx UCnoIb3yIOm HECKOIbKO Cnocobos nepedadu uxgopmayuy, Ho Hauboiee
NONYISIPHBL U PACNPOCMPAHEHbL 08d: paboma menezpagom He3amyxarwumu Konebanuamu, paboma meneghoHom Ha
00HOU 60K0601 nojoCe.

Ilpu pabome menezpaghom ynpaeienue usziyyenuem Nepeoamuurd NPOU3BOOUNCs ¢ NOMOWDBIO MenecpapHozo
KAI0OUQ: K04 HAACAM, U 8 dPup U3yuaemcs CuUeHal NOCMOSHHOU Yacmomyl U aMAAUMYObl, K04 orxdh — U U3IY4eHue
cuenana npekpawaemcs. Hecmompsa na Kpaiinioio npocmomy, 2MOm CHROCOO UCHOAb3Yemcsi OONbUUHCMEOM
paduonobumeneil max Kax no3eoisem mMeoleHHO, HO 6epHO, ¢ NoMowblo a3oyku Mopse, eecmu paouocesissb, 3aHUMAA
NOOCY YACMOM, UBMEPSIeMYIO QONSMU KULO2ePY.

Ipumensiemass 6 KOPOMKOBOIHOBHIX —PAOUOBGEUWAMENbHBIX — CIMAHYUAX —Nnepeoaud  Mene@OHHbIX — CUSHALO08
AMIAUMYOHOU  MOOYISAYUEll U3IYHUAeMO20 CUSHALA NO0360JI8em UCHOIb308aMb HAuboNee Npocmvle npuemHvie U
nepeoarowue YCmpoucmea, Ho mpebdyem nojiochl Yacmom, 6 08d paza NPesbluaioweli ROI0Cy 4acmom nepedasaemozo
cuenana (8 — 12 xly), u HenpepuvigHOU nepedauu MOWHO20 CUSHANA Hecyujell Y4dacmomuvl, He COo0epIHcauje2o
nepedasaemou un@opmayuu. B macmosiwyee epems paduontodumenu NpaKmMuyecku He UCHONL3VIOM IMOM  GUO
MOOYISIYUY, a NPUMEHSIOm meae)onHble NepedamuuKy, UIyYaruue moabKo OOHY NOJE3HYIO Yacmb CUSHALd,
MOOYIUPOBAHHO20 NO aMnaumyoe (codepicaujeco Hecywylo 4acmomy u 0ee O0K0Gvle NOJNOCbl) — O0OHY OOKO8YIO
NOOCY, UCNOL3YSL NPU SMOM ROJOCY Yyacmom ece2o 3 Kkl y.

B naweii cmpane nepedaiowie KopomkogonHosble paduocmanyuy 0eramcs Ha 4 kamezopuu:

o0na HawuHarowux paouoarobumeneu. Moecym pabomamv moavko Ha ouanasouwe 160 m ¢ mowmnocmeio 5 Bm
menezpagom u mene@orom (Ha 0OHOU OOKOBOU NOIOCE UTU C AMIIUMYOHOU MOOYAYUell),

3-t1 kamezopuu. Mozym pabomams na Oouanasonax 10, 40 u 80 m ¢ mowmocmero 10 Bm menespagom u Ha
ouanasone 160 m menegpornom (mowHocmoio 5 Bm):

2-11 kameeopuu. Moeym pabomamv menespagom Ha 6cex KOPOMKOBOIHOBLIX OUANA30HAX, 34 UCKTIOYeHuem 15-
Mempogozo, u menegponom Ha ouanazonax 10, 80 u 160 m. Mowrnocms nepedamuuxos na ouanasonax 10, 20, 40 u 80 m
— 40 Bm, na ouanasone 160 m — 5 Bm;

1-1i xamezopuu. Moeym pabomamv menezpagom u meneoHoM HaA 6cex KOPOMKOBOIHOBLIX OUANA30HAX.
Mownocmo nepedamuuxos na ouanaszore 160 m — 10 Bm, na ocmanvuwix ouanazonax — 200 Bm,

Hauas 3nakomemeo ¢ kopomxumu 601Hamu 6 kayecmee Habmooamens, paouonodumens 6 medeHue HeCKOIbKUX em
Modicem 00CMuYb GepULUMbL UEPAPXUU HAWUX KOPOMKOBOIHOBUKOE — NOLYHUMb pA3peuleHue HA IKCHIYyamayuio
paduocmanyuu 1-ii kamezopuu. Hyscno au, uoa no smomy nymu, HecKoabKko paz 063a600umvcs HOB0U annapamypou
(6€0b HabOOAmeNto HyHceH MOAbKO NPUEMHUK, HAYUHAIOWUM — MOAbKo paduocmanyus Ha 160 m, mobumensim,



UCNONBL3YIOWUM PaduoCmanyuu 3-il u 2-il Kameeopuil, — 6 OCHOBHOM NpuemMonepedamuyux, pabomarowuil meieepaghom,
a nobumenam, umerowum oeio ¢ paouocmanyuell 1-ii kameeopuu, — MOWHBIU NpUeMonepeoamyux, pabomarowuii Ha
6cex ouanazoHax Kkaxk menespagom, max u menegonom)? Koneuno, nem.

3HauumenvHo  payuoHanbHeu, COOpYACcAs CHEeYUANbHbIL NPUEMHUK, NO3GONAIOWUL  NPUHUMAMb  CUSHALb
THOOUMENbCKUX PAOUOCMAHYUL, Yice NPedyCMOMpPemb 8 HeM 03MONCHOCHIb HAPAWUBANHUS V3108, NPEBPAUATOUUX €20
cHayana 6 menecpaHblll npuemMonepedam4ur, 3amem 6 meneoHHbIL U Mmenespa@ublll ¢ NoCie008ameNbHbIM
yeenuuenuem mowpocmu. Ilocrnednee ycosepuiencmeosamue KOpOMKOBOIHOBOU pAOUOCMAHYUY, O KOMOpoM 0yoem
PACCKA3aHO 6 9MOU KHUce, — 66e0eHUe 8 Hee «YUDPOBOU WKAbLY, NO360AA0Wel 0oCmuyb OoIbUEe20 Y00bcmsea
pabomvl 8 3¢upe.

Ilpucmynaa k cozoanuio KB paduocmanyuu, paouoniodumend O00J1ceH 3HAMb, YMO KOPOMKOBOTHOGHLI
RPUEMHUK MOMCHO Ccmpoumsv 0e3 KAKux-1ufo CReyuaibHulX paspeuieHuil, HO npespawjams €20 6
npuemonepeoamuuK MOJ}CHO MoJibKo noayuue om Munucmepcmea césaszu papeuienue Ha ROCMPOUKY nepeoarouieri
paouocmanyuu. Takoe paspeuwienue mMoHCHO ROJIYUUNLL RO X00AMATICMEY PAOUOKTYOA, PAOUOMEXHUYECKOT WIKObl
unu mecmnoit opeanusayuu JJOCAA®.

Hocmpoiika KB paduocmanyuu mpebyem onpedenenHoll Keéaruguxkayuy paouomiobumensi: OH OONICEH 3HAMDb
OCHOBbL PAOUOMEXHUKU, YCMPOUCMBO NPUEMHUKOS U NePeOamuUuKos, yMemsb ePAMOMHO 3AMEHAMb PEeKOMEHOOBAHHbLIL
INIeMeHM CXeMbl Ha UMEIOWULCA 8 €20 PACNOPANCEHUU, AKKYPAMHO GbINOMHAMb cllecapuvle pabomol, 0e30uubo4Ho
MOHMUPOBAMb CXEMY, UMeMb HeoOX00uMble UsMepumenbHbie NPUOOPLL U NPAGUILHO UMU NOJb30BAMbBCSL.

Ecnu y eac nem onvima camocmosmenbHo20 U320MOGIEHUS KOPOMKOBOIHOBOU annapamypwl, Opamvcs 3d
COOpYJICeHUe ONUCHIBAEMOU PAOUOCMAHYUU 6 OOUHOUYKY He CIOUM, HeoOX00UMO SCMYNUMb 6 «KOMHAHU» ¢ bojee
ONBIMHBIMU  PAOUOTIOOUMENSIMU, CIPOUMb PAOUOCTNAHYUIO 8 PAOUOKDPYICKE, HA KOJLIEKMUGHOU pAOUOCMAHYUL, 6
paouomexnuueckoll wkone [JOCAAD.

1. IlpueMHHUK KOPOTKOBOJHOBHKA-HA0II0ATeJIs

Jaxxe campIii XOpOIIUI paJMoOBENIATEIbHEIA MPUEMHUK, UMCIOIIUI KOPOTKOBOJTHOBBIA JHANa3oH (MIH HECKOJIBKO
TAaKWX JHWAla30HOB), HENb3s KCIONB30BaTh IS YCICNIHOTO HaOmIoACHUs 3a paboroil mroOutenmbckux KB
pamunoctanmid. [Ipexe Bcero, OH AODKEH MO3BOJSATH MIPHHUMATH X CUTHAJBI Ha BCeX 6 MIEPEUNCIICHHBIX BO BBEICHUH
QUara3oHax; paJdOBEIIATEIbHBIA K€ MPUEMHHK OOECIIeYMBaeT INPHEM TONBKO B 40-METpOBOM JIFOOUTEIHCKOM
mnamazoHe (mo ['OCT 5651 mis Bcex KIIACCOB paJMOBEMIATEIbHBIX IPHEMHHUKOB OTOBOPEH IHAMAa30H YacTOT
KOPOTKOBOJTHOBBIX nuamnazoHoB 3950...12100 xI'mm). Kpome Toro, BemartenbHble MPUEMHUKHA PACCUMTAHBI HA MPUEM
panuoCTaHINi, MCTIONB3YIOMNX AMIUIMTYIHYI0 MOAYJIAIINIO, IIPAKTHUECKH HEe NMPHUMEHseMylo paaunoitodurensmu. Ho
Ha 3TOM «HECAOCTATKHN» paﬂI/lOBeIJ_[aTeHbH])IX le/IeMHI/IKOB HC 3aKaH4YMUBAKOTCHI. HO JaHHBIM FOCT, I-Iyl?»CTBI/lTe.]'II)HOCTI)
NpUEMHMKA BBICIIECrO Kiacca B TUAla30He KOPOTKUX BOJH Mo/okHA ObiTh 50 MKB (mmst mpuemuukor I, II, 111, IV
kiaccoB 150, 150, 200 m 300 wmKB coorBerctBeHHOo). HeoOxommmas jxe€ 4YyBCTBHUTENBHOCTh IPHEMHHUKA
KOPOTKOBOJIHOBHKA OTpeAesseTcs o Tao. 1.

Tabnuya 1
Ouenka Beauunna
CHJTBI CUIHAJIa HA
CHTHAJa KavecTBeHHAasi OIleHKA CHJIBI CHTHAJIA BXOJ€
(mkajna NPUEMHHUKA,
«S») mKB
1 EnBa capliiHo, mpueM HeBO3MOKeH 0,2
2 OueHb cj1a0ble CUTHAJIBI, TPHEM HEBO3MOKEH 0.4
3 OueHb c1a0ble CHTHAJIbI, MPUEM € 0OJIbIITUM 0,8
HaNpsKeHUueM
4 Cia0ble CUTHAJIBI, IPHEM € HeOOJIbIIUM 1,5
HATIPSIZKeHHEM
5 YnoBjeTBOpUTEJbHBIE CUTHAJIBI, IPHEM MOYTH 3
0e3 HanpsZKeHUs
6 Xopouue CUrHAJBL, IpHeM 0e3 HalpszKeHHUs 6
7 YMepeHHO rpOMKHE CHTHAJIBI 12
8 I'poMkme curHasbl 25
9 O4eHb rPOMKHE CHTHAJIBI 50

Pasznmuuns B TpeOOBaHUIX K YYBCTBUTECIBHOCTH MTPHUEMHHUKOB OOBSACHIIOTCS Pa3INYMEM B MOITHOCTH PaTUOCTAHIINH,
CUTHAJIbl KOTOPBIX OHU JTOJIKHBI IPUHUMATh: PAIMOBEILATENbHBIE MTEPEaTYMKH UMEIOT MOIIHOCTH 10 COTEH KUJIOBATT,
a TFOOUTENECKUEe — J0 COTEH BaTT. bopinas ske 4acTh MOOHUTENel NCIOIb3yeT MepeaaTINKH MOIITHOCTHIO B €IMHHIIBI
WIH JECATKU BaTT. KpoMme Toro, Ha KOPOTKUX BOJHAX PEOKO OBIBaeT HY)KHO NMPUHUMATH CUTHAJBI PaJlOBEIIaTEIbHBIX
CTaHIUH, HAXOIIIIUXCS HAa IPYroM KOHTHHEHTE (OIHA M Ta e IporpaMma OOBIYHO TEepeNacTCs HECKOIBKUMHU



NepeiaTYNKaMH, PACHOI0KEHHBIMHU B PA3IIMYHBIX YacTAX CBETa). A eJIb KOPOTKOBOJIHOBUKA-HAOIIONATENs — MPUHSThH
CHTHAJIbl UMEHHO HanboJiee yJaJeHHON paJlOCTaHIINH.

CymiecTBeHHBl paziMyuMs W B TpeOOBaHMSIX K W30MPATENBbHOCTH pacCMaTpuBaeMbIX IPHEMHHKOB. [liisi
BEI[aTeJIbHOTO IIPUEMHHUKA HeoOxoauMa Ioinoca mnpomyckanus 6...10 xI'n, a ocnabieHue mo cocefHeMy KaHaly Ui
IMPUEMHHKOB BBICIIETO Kiacca JoJKHO ObITh 60 nb mpu paccrpoiike Ha 10 x['n. YIpomieHHO MOXKHO CUMTaTh, 4TO Ha
nuanasoHe 40 M (ero mmpuHa 100 k['11) paxuoBemaTenbHBIM IPUEMHAKOM MOXKHO IPHHSATH 0€3 B3aUMHBIX ITOMEX HE
Oosee 5 pagMocTaHLMiA. A Bexb Ha 5TOM JHala30HE MOXHO OJHOBPEMEHHO YCIBIIIATh COTHH JIIOOMTEIBCKHX
panuocranuuii! PaanonroOUTeNbCKUi NPUEMHUK JIOJDKEH HMETh I10JIOCY NPOITyCKaHWs aist paboTsl TeneoHOM
Oomu3kyto k 3 k['11 (IIFpHHA MOJIOCH! YaCcTOT, U3TYYaeMbIX OJHOIOJIOCHBIM MepeIaTINKOM) U 3HAYUTEIFHOE OcTaliIeHne
CUTHAJIOB COCETHETO KaHaia (T. €. TP paccTpoiikax Ha 2 — 3 k'), a urst paboTel TererpadoM sxearenbHa eme Ooee
y3Kasl Toyioca ImpoIryckanust. PagnoBemaTenbHBIH MPUEMHUK MIPEAHA3HAYCH JUI IPHEMa CUTHAJIOB HauboJiee MOITHBIX
HCTOYHHMKOB PAJHOM3IIYUICHUs], a IIOOUTEIbCKUII — Hamnbosee caabbIX MPHU OXHOBPEMEHHOM BO3/EHCTBUH HA €r0 BXOJX
MOIIHBIX CUTHAJIOB PaJUOBEIIATENbHBIX CTAHIMN MM HAXOISIIMXCS MHOT/IA HAa PACCTOSIHUM COTHU METPOB COCEnei-
KOPOTKOBOJIHOBUKOB. [lo3TOMY JUIsSi JIIOOMTEIHCKOTO KOPOTKOBOJIHOBOTO IPUEMHHKA 4YpE3BBIYAHHO Ba)K€H HeE
OFOBapHBaeMbIﬁ JJI paIMOBCHIATCIIbHBIX MTPUEMHUKOB JII/IHaMI/I'-IeCKI/lﬁ JAUara3oH — XapaKTCpUCTHKa, onpeacaaronas
€ro peasibHyI0 U30HPATEIHLHOCTh B YCIOBUSX BHEIOJOCHBIX TOMEX.

[Ipu npueme OJHONOJIOCHBIX W TejlerpadHbBIX CUTHAIOB JIIOOUTEIbCKUX PAaJHOCTAHLIMI YacTOTa HM3KOYACTOTHOTO
CHUTHAJa Ha BBIXOAE INPHEMHHMKA OIpPEAEIIeTCS TOYHOCTHIO €ro HACTPOMKHM Ha YacTOTy IepeAaTduKka, TaK 4YTO
JIOIIYCTHMBIE YXOZBl 4aCTOThl HACTPOWKM NPUEMHHKA 32 BpPeMs JIIOOMTEILCKON PaJMOCBA3H HE JOJDKHBI IIPEBHIIIATH
JIECATKOB (B KpaHEM CIlydae HECKOJBbKHX COTECH) repll. B BemaTensHOM NMPUEMHHKE JOMYCTHMBIE YXOIbl YacTOTHI
HAaCTPOMKH ONPEAENISIOTCS TOJIBKO €r0 IOJIOCOH MPOMYCKaHus (3TO OOBICHIETCS IPUEMOM OZHOBPEMEHHO U OOKOBBIX
MOJIOC, W HECYIIEH YacTOThl aMIUIMTYJHO-MOIYJIMPOBAHHOTO CHTHANA), MO3TOMY OHH HW3MEpPSIOTCS €IMHHUIAMA
KHJIOTEpIL.

Ilo BceM pacCMOTPEHHBIM XapaKTEpUCTHKaM TPeOOBaHHSA K JIIOOMTEILCKOMY KOPOTKOBOJIHOBOMY IPHUEMHHKY
OKa3bIBAIOTCS 3HAYUTEIBHO jkecTye. OOpaTHAs KapTHHA TOJIBKO B BEIMYMHE BBHIXOJHOM MOLTHOCTH. /151 BEIIATEILHOTO
NPUEMHUKA OHA COCTAaBIISIET €IUHMIBI MJIM JaXKe JECSATKH BaTT. A IOCKOJIBKY B CeMbe (HECMOTpsI Ha OOJIBIIYIO
HPUBJIEKATEIEHOCTh KOPOTKOBOJIHOBOTO Pa/IMOIIOOUTENBCTBA) BBl CKOPEE BCETO OKAKETECh €IMHCTBEHHBIM YEJIOBEKOM,
KEJIarIUM I10Jb30BAThHCA J'IIO6I/IT6J'H)CKI/IM INPpUEMHHUKOM, TO OH MOXCT 6])ITI) paccuuTaH i pa60T1>1 Ha T'OJIOBHBIC
TeneOHbI WM MaJeHbKUH AMHAMUYECKH TPOMKOTOBOPHUTENL U KIMETh BBIXO/IHYIO MOIIHOCTH Bcero okoio 0,1 BT.

1.1. CXEMA IPUEMHHKA

CoBpeMeHHbIE NPUEMHHUKH C BBICOKUMH XapaKTEPUCTHKAMH CTPOATCS IO CyNepreTepoauHHoM cxeme. Mx
CTPYKTYpa B 3HAUMTEIBHOM Mepe OIpeAeNnseTcs BBIOOPOM »JJIEMEHTa, OOEeCIeYMBAIOIIEro H30UpaTENbHOCTD 110
COCeHEMY KaHaIy.

PaanontoOuTensM TOCTYITHBI CIIEAYIOIINE THITBI U30UPaTEIbHBIX YCTPOMCTB: (PUIIBTPHI COCPEOTOUCHHON CENEKIINH,
BhInosHeHHbIe Ha LC-KOHTypax; nbe3okepaMuueckue QUIbTPhI; JIEKTPOMEXaHUIECKUE (DUIIBTPHI.

HauGonpuryto n30MparenbHOCTh 10 COCeHEMY KaHaly 0OecreunBaroT dIeKTpoMexaHndeckue Guibtpel. IMeHHO
IMO3TOMY B paccMaTpHUBAaeMOM MpHEMHHKE Hcmoib3yercss QuiubTp THma OM® 500-9/1-3B (91eKTpoMexaHndecKuit
¢unpTp Ha wacrory 500 k['m, meBATHIUCKO-BBINA, MPOITYCKAIOMINA TOJOCY YacTOT 3 kI, pacmoJOKEHHYIO BHIIIE
gacToThl 500 xI'1).

Bribop anemeHTra, obOecrnednBaromero M30MpaTesbHOCTh 0 COCEAHEMY KaHally, ONpElelsieT MPOMEXyTOUHYIO
gactoty SUO kI

JocraTouHast W30MpaTENbHOCTh MO 3€PKAIBHOMY KaHAIy MOXET ObITh oOecleueHa NMpU OTHOIIEHWH 4YacTOT Ha
BXOJI€ M BBIXO€ IipeoOpa3oBarens He Oosee 10, mo3ToMy CynepreTepoAnHHbIN NPUEMHHK C IPOMEXYTOYHOM 4acTOTON
500 kIt mpu UCTIOIB30BaHUK OJHOTO MPEOOPA30BAHUS YACTOTHI MOXKET OBITh BBITIOIIHEH JUIsl pa0OThI HAa YaCTOTaX HIDKE
5 MTI'L, T. e. TONBKO JUIs JitoOUTENbCcKUX nuanazonoB 160 u 80 m. Micxozs u3 atoro, npueMHuK Ha Bce KB auana3oHb
JIOJDKEH UMETh JIBa IipeoOpas3oBares 4acToThl. OH MOXKET OBITh C IIOCTOSIHHOM IEPBOM MPOMEXYTOUHON 4aCTOTOH Min
C NMEePEMEHHON NIEPBOM MPOMEKYTOUHONU YaCTOTOM.

B mepBoM BapuaHTe TeTepOAMH IEPBOTrO IpeoOpas3oBarelisi YacTOTHI IIEPECTPaMBacTCs, a TeTEPOJUH BTOPOTO
npeobpa3oBarens paboTaeT Ha (PUKCHPOBAHHOH YacTOTE W, CICIOBATENBHO, MOXKET OBITH CTAOMIM3UPOBAH KBapPIIEBBIM
pEe30HATOPOM.

Bo BTOpoM BapuaHTe reTepoAMH IEPBOTrO IpeoOpa3oBaTeNss 4YacTOTHl HA KaXIOM [uama3oHe paboTaeT Ha
(PUKCHPOBAHHON YACTOTE, M €r0 [EIeco00pa3HO CTaOMIM3HPOBATH KBAPIIEBHIMHI PE30HATOPAMH (YHCIO KOTOPHIX OyneT
PaBHO YHCITy JMATIa30HOB B IPUEMHUKE), a TETEPOANH BTOPOT0 MPeodpa30oBaTels YaCTOTHI JOJDKEH MEPECTPAauBATECS.

PaccmarpuBaemblii TPHEMHHK BBITIONHEH ¢ (PMKCUPOBAHHOM MEPBOM MPOMEXYTOYHOI 4aCTOTOM, YTO CYIIECTBEHHO
ynpoaer Gpuibtp neproit [TU, He TpeOyeT OOJBIIOro yKciaa KBaplEeBbIX PE30HATOPOB (B HALIEM MPUEMHHUKE BCETO
OJIMH KBapI[) ¥ 00eCTIeYnBaeT «PaCTHKKY» KaXKJOro Jrara3oHa Ha HE0OXOAMMYIO 4acTh IKaJIbl HACTPOWKH.

Koneuno, TpynHOCTH 10 00€CHEYEHUIO CTAOMIBHOCTH YacTOTHI NPUEMHHKA C KBAapLEBOH CTaOMIM3alUel 4acToT
TIEpBOTO reTeporHa ObLIM Obl MEHBIIMMHM, YEM B HalleM cilydae (IepecTpanBaeMblii rerepoluH paboraer Ha Oojee



HHU3KUX 4acTOTax), HO OHHM HE ncde3nu O0bl Booouie. ITpu onpeneneHHOM ke HACTOMYMBOCTH MOXHO IIOJIyYHTh BIIOJIHE
JOCTAaTOYHYIO CTAOMIBHOCTD YaCTOTHI C «BBICOKOYACTOTHBIMY T€HEPATOPOM IIaBHOTO nuamnasoHa (I'M/T).

[MepBast T4 B mpuemnuke paBHa 5 MI'n. Takoii BbIOOp obecneynBaeT NMPaKTUYECKOE OTCYTCTBUE BHYTPEHHHX
OMeX OT KOMOHMHAIIMOHHBIX 4YacTOT NpeoOpa3oBaTeiell 4YacTOThl JUIA BCEX LIECTH JIIOOMTENBCKHX JHana3oHOB,
XOpOLIYI0 H30UpaTeNIbHOCTh 10 3€pKaJbHBIM KaHajaM o0OuX IpeoOpa3oBaTesied 4YacTOTBI M BO3MOXKHOCTb
CTa0MIM3allMM  JIByX TeTEePOJIUHOB 3-ro (obecreyMBaroOIIEro BOCCTAHOBJEHHE HECyHIeH YacTOThl IpH
JIETEKTUPOBAaHWHU) U 2-TO OJHHMM KBapleBbIM pe3oHaTropoM. Yacrora 1-ro rerepomuna (500 xI'm) crabummsupyercs
KBapLEBBIM PE30HATOPOM, KoTophlil mpupaercs k OM® 500-9/1-3B. Ilociae nByKkpaTHOrO yTPOEHHUsI 3TOM 4acTOTHI
mormydaem 4,5 MI'm, T. e. yactoty rereponuHa, obecneunBaromero npeodpazosanue 1-it [T 5 MI'm Bo 2-10 ITH 500

k['m.
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Puc. 1.1. MpuHUMNUanbHas 3neKTpuyeckas cxema nNpueMHuKa

[onoca mponyckanus, onpenensiemast ¢puisTpoMm 2-it [T4 (3 k['m), mpekpacHo coriacyercst ¢ MOJOCOH 4acToT,
M3Iy4aeMbIX JIOOUTENbCKUMH PaJIlOCTAHIMAMHU TIPH padoTe TereoHOM Ha oxHOW OokoBo#l momoce (SSB). OmHako
mpu pabote Tenerpadom KeNaTeTbHO JOMOIHUTENBHO CY3UTh IIOJIOCY TPOIYCKAHMUS, YTO JOCTHIAETCS MPOCTHIM, HO
J0CTaTOYHO 3(P(EKTUBHBIM CrIOcO00OM — cyxkeHueM 10 1 K[l moJoChl MPOMyCKaHUs yCHIIMTENS HU3KOH YacTOTHI
(YHY). DnemeHTHI H30MpaTeI-HOCTH BKIIOYEHBI Cpa3y IMOeMe JeTeKTopa BO BXOAHOM Kackane YHUY.

HpI/IHIII/IlII/IaJII)Haﬂ IICKTPHICCKaA CXEMa IIPUCMHHUKA

[IpuHnunuaneHas 3AEKTpUUECKas cxeMa NpueMHHKa faHa Ha puc. 1.1. Ot pazbsema JI7 BXOJHOHN CUrHall HOCTYNAET
Ha [1-xoHTYp, obecneunBaroOmuii COTIIACOBaHUE BXO/1a IPUEMHIKA C aHTeHHOH. CIBOCHHBIN KOHACHCATOP MepeMEHHON
emroctu L2A4, C23 obecrieunBaeT BBIOOp BEIMYMHBI CBSI3M C aHTeHHOH. C3 HacTpoiiky I[I-koHTypa B pe3oHaHC,
NepeKmovarens S/ U3MeHseT NHIYKTUBHOCTb, BKIIOUCHHYIO B [I-KOHTYp mpu mepexose ¢ auana3oHa Ha JuanasoH. B
TMOKa3aHHOM Ha CXeMe IOJIOKEHUH TIePEeKITIoUaTess o0ecrieunBaeTcss HacTpoiika Ha auamasone 160 M. Konnencatop C/
LIyHTUPYET OOJIBIIYIO YaCTh BUTKOB KaTyIIKu L/ npu paboTe Ha BHICOKOYACTOTHBIX JHANa30Hax.

UYepes mManeHbKyI0 eMKOCTb cBs3u C4 curHai ¢ [1-KkoHTypa momaeTcs Ha y3KOMOJIOCHBIH (DHUITBTp, IepecTpanBaeMblil
BHYTPH KaXJI0ro nuamna3oHa KoHuaeHcatopoM Cs. OTcioma curHain mnocTynmaeT Ha Bxoj YBU c perynupyembim
ko3¢ ¢unnentom ycunenusi. Harpyskoir YBY ciyxar mosiocoBbie (GMIBTPBI, LIMPHHA MOJIOCH! MPOIYCKaHUS KOTOPBIX
paBHa TOJHOW INMPUHE KaXJOro JIIOOWUTENbCKOTO auamnasoHa. IlepexiiioueHne AMana3oHOB IPHEMHHKA
OCYUIECTBIISIETCSl TIEpeKIItouaTesieM S2, KOTOpbIM MOKa3aH Ha cXxeMe B MoyIokeHuu « 160 my». Mexny Beixogom YBY u
II0JIOCOBBIMH (DMIIBTpaMH BKJIIOYEH pe3ucTop SR, npenoTspararoniuii camoBo30ysxaeHne YBY Ha YKB.

C BbIXOJ1a TIOJIOCOBOTO (DMIIBTPa CUTHAN NEPEAaeTCs Ha BXOJ IEPBOTO CMECHTEIIS, BBIXO/ KOTOPOTO COEIMHEH C
¢unpTpom mepoit [T4 — OCC ma 5 MI't pesuctopom R2, mpeaoTBpalaonmM caMoBo30yxaeane Ha YKB.

Curran T'TIJI BemensieTcss MOJIOCOBBIMH QruibTpamMu 4YacToTel [MJl w momaeTcs Ha «TETEPOOUHHBIN» BXOX
CMECHTEJIS.

Yacrora Beixogaoro curxana I'TIJ] ompenenseTcs BRICOKOCTAOMIBHON KAaTyIIKOW WHAYKTUBHOCTH L3, eMKOCTSMHU
ycranoBk# yactot ['TI/I, nepeximrogaembivMu S2-1, u peskumoM padotsr I'TI (Tabum. 2).




Tabauya 2

Jnanazon
JlnamnazoH, N JlnanmazoH 4YacToT
NIPUEMHUKA, HaCTPONKH Pexum padormn ['TI/] Ha Bbixone [TI/I.
M KoHTYpa ¢ L3 M

MI'g
185...1,95 6,85,..6.95 be3 ynBoeHust 4acToThI 6,85..6,95
3,5..3,65 8,5..8,65 Be3 ynBoeHHs 9acTOTHI 8,5..8,65
7,0..7,1 6,0...6,06 C yIBOCHHEM 9aCTOTHI 12,0...12,1
14 0 - 14,35 9,0...9,35 bes yaBoeHns 4acToTs 9.0...9,35
21,0...21,45 |8,0... 8,225 C yIBOeHHEM 4aCTOTHI 16,0...16,45
28,0...29,7 |11,5..12,35 G yaBOEHHEM 4acTOTHI 23,0...24,7

Takum o6pa3om, Ha nuamnazonax 160, 80 u 40 M yactoTsl Ha Beixoae I'TI]] BbIlIe YaCTOT MPUHUMAEMBIX CHTHAJIOB H
YacTOTa CUTHajla Ha BBIXOIE IEPBOTO CMECHUTEINS paBHA:

fﬂ‘-l1 = fl'l'l,[l = lcurnana-

Yem BbIllI€ YaCTOTA CUTHajla Ha 3TUX Juarna3oHax, TeM Huxke udactora nepBoil IIY. [loatomy ucnonslyemble Ha
HHU3KOYAaCTOTHBIX [Malla30HaX OJHOIIOJOCHBIE CHTHAIbI C BBIACICHHEM HIKHEH OOKOBOIl IOJOCH aBTOMAaTHYECKH
IIpeBparaoTcs B curaaisl nepsoit [TY ¢ BepxHeit 60k0BO MOIOCOH.

Ha guamazonax 10, 15, 20 m:

fl'l‘-l1 = fcurHana = fl'l'l.l]

Y W3MEHEHHMs TOJIOKEHHsI OOKOBOHW IOJIOCH! NPU MEPBOM NPe0Opa30oBaHUM YacTOTHl HE HMPOUCXOAWT. Tak Kak Ha
9THX AWANa3oHaX PaJHOIIOONTENN UCIOIB3YIOT OJHOIIOJIOCHBIE CHTHAJIBI C BBIACICHHEM BEpXHEH OOKOBOM ITOJIOCHI,
curHaisl epBoii [T nmeroT BepXHIOI0 OOKOBYIO IOJIOCY M IIPH paboTe Ha BEICOKOYACTOTHBIX IMATIa30HAX.

Iepexmogarens S5 BKIIIOYaeT (B IMOKa3aHHOM Ha CXeMe TIOJIOKEHUH) «paccTpoiKy» mpueMHuka. [Ipu sTom gacrora
Ha Bbixoze ['TIJ[ B 3aBUCHMOCTH OT TOJIOKCHHS NBMXKKAa R3 M3MEHsETCS OT CpeJHEero ee 3HadeHus (ABMKOK R3 B
CpelHEM TOJIOKEHUHN WIIH «PacCTPOrKa» BHIKITIOUEHA ¢ TOMOIIbIo S5) Ha £2; 5; 5; 3; 6; 9 n 30 k['1y Ha nuanaszoHax 160,
80, 40, 20, 15 u 10 M coorBercTBeHHO. Pyuka «Paccmpotika» TIO3BONIAET, HE TepsAsI HACTPOWKHA HAa KOPPECIOHICHTA,
«IIOCMOTPETh», YTO JeJlaeTcsi BOJM3M €ro 4acToThl, HAOJIONAaTh 3a Nepeladei JBYX paJuoCTaHLuWil (TOJB3YsCh
nepekiirovaTeneM S5), 4To OYeHb MOJIE3HO B IPAKTHUYECKOi padoTe.

B I'TI/] npexycMoTpeH BBIXOJ HA K3MEPUTEIh YaCTOTHI, K KOTOPOMY MOKHO TIOJKIIIOUUTH [(poBOi yacToTomep (B
JajbHEHIIEM MBI ITOJIKIIOYNM K HEMY BCTPOCHHYIO «IIH(POBYIO MIKAITY»).

C Beixona ®CC curnan 1-i IT4 noctynaer Ha 2-ii CMECUTEND, BBIXOA KOTOPOT'O UY€Pe3 «AHTUMAPA3UTHBII» PE3UCTOP
R4 coenunen ¢ OMO.

«['erepoguHHOEY» HaMpsDKeHHE ¢ YacToTol 4,5 MI'I mocTynaer Ha 2-if cMecuTens oT TeHepaTopa gactot 500 u 4500
k'l 4epe3 HSMUTTEp-HBIA MOBTOpUTENb. MEXIy TI€HEpaTOpoM M NOBTOPUTENEM BKJIIOYEH pE3UCTOpP RS,
MIPEAOTBPAIAIONINN BOZMOXXHOCTh CAMOBO30YXKICHHUS TIOCIIETHETO.

C BoIxoga DM®, BXoIHBIE U BBIXOHBIE e KoToporo HacTpoeHsl Ha 500 kIt konaercaropamu C9 u CHO, curHan
2-i IT4 mocrtymaer Ha YIIY u merextop. B YIIY mpomsBomutTcsi perynupoBKa yCHiIeHHS (OTHOBPEMEHHO TaKWs ke
perynupoBka npoucxoaut U B YBY). [l BoccTaHOBIEHMS! HECYIIEH YacTOTHI HAa JAETEKTODP IOJAeTCs HANpPSKCHHE C
gactotoii 500 kI'11 ot reHepatopa yactot 500 u 4500 kI '1.

Brixon nerexropa coenuneH ¢ BxonoM y3na YHY u APY. Ilepexmrouatens S3 umeet 3 nonoxeHus: « 71Dy (B 3ToM
MOJIOXKEHUH OH TII0Ka3aH Ha CXeMe), HeWTpasbHOe (NMpUroauTcs, Koraa OyJeM IpeBpamaTh IPHEMHHK B
npuemornepenartink) u « 7/1». B mocneHeM 1ojioyKeHUH BKIIFOUAETCsl Y3KOIOJIOCHBIH (uiabTp Ha Bxoxe YHY.

Cxema APY perymupyer ycunenue npuemarnka B YBY u YIIU npu n3MeHEHHUHN MOJIOKEHUS IBIKKA R6 (« VBUy») u
aBTOMATHUYECKH B 3aBHCHMOCTH OT YpPOBHS CHTHaja Ha BXOJAE INpPHEMHHKAa. B 3Ty cxemy BKmo4eH npubop PA-1,
mMepsIomuil crry curHana (S-metp). [locne merexTopa ycmieHHe peryiaupyercss moreHmuomerpoM R7 («VHY»). K
Beixony YHY gepes tparchopmaTop 72 mOIKIIOUEHBI (BCeraa) yepes pa3beM X2 TOOBHEBIE TeTIeQOHBI U depe3 ~S4 —
BCTPOCHHBIN B MPHEMHHUK TUHAMHUYECKHHA TpoMKoroBoputenb B2. [lpu oTkmoueHnn B2 i COXpaHEHUS pexuMa
pabotel YHY BMecTo B2 moaxiodaercs pe3uctop RS.

Bce kackazpl mpueMHHMKa NHUTAIOTCS HampsbkeHHeM +24 B depe3 craOminzatop, ynpaBisIOIIUNA PEryJUpyEeMbIM
HAIPSHKEHUEM C TIOMOIIBIO MOIIHOTO TpaH3ucTopa V1. MICTOUHUKOM OMOPHOTO HAMPSIKEHUS CIYKUT CTAOWIUTPOH V2.

Hanpsixenne Ha BXxoa cTabmiin3aTopa MOCTYNaeT OT BHIIPSAMHUTENS ¢ eMKOCTHOM Harpyskoil C/4. Hampsbkenue Ha
BBINIPSIMHUTEIb TIOAAETCSl C OAHOW U3 BTOPUYHBIX 0OMOTOK TpanchopmaTopa 77. OcranbHble BTOPHYHBIE 0OMOTKH 3TOT0
TpaHcdopmaropa OyIyT HYXKHBI U TIMTAHUS DJIEMEHTOB IepelaTyiKa ¥ B IPUEMHHUKE He Hcnonb3ytoTes. [lepBuunas
oomotka T/ BkiroueHa B cetb 220B 50 I'm (pasbem X3) yepes mpemoxpanurtens F/, BBIKIOYaTenb NUTaHus SO U
cereBoil puiIbTp, 00pasyemsblil konaeHcaropamu C12 u CI3.

Karymka L/ HamoTaHa Ha KepaMu4eckoM Kapkace nuamerpoM 40 mm. OT KOHIIa, COSMHEHHOTO C aHTEHHOH, BUTOK
K BUTKY HaMOTaHO 25 BUTKOB mpoBoxaa [I19B-2 0,64+15 surkos [19B-2 0,72 + 4 purka [19B-2 0,72 + 3 Burka [19B-2
0,72. Karymka L2 HaMOoTaHa Ha KepaMHYecKOM Kapkace auamerpoM 35 MM mposoxom [I9B-2 1,2. Ot xoHma
COeIMHEHHOTro ¢ L/, HaMOoTaHO 3 BUTKaA C maroM 2 MM+1 BUTOK ¢ marom 2 MM + 1 BUTOK ¢ marom 4 MM + 3 BHUTKa C



marom 4 MM Karymka /3 HamoTaHa Ha KepaMHYECKOM Kapkace auamerpoM 17 mm mpoBogom I19B-2 0,64 ¢ marom 2
MM. DKpaH aTIOMUHUEBBIA JHAMETPOM 33 MM.

Tpaucdopmarop 77 Hamota Ha cepaeunuke 11132, Tommuua Habopa 65 MMm. O6MoTka /-2 comepxut 550 BUTKOB
npoBoga [19B-20,8,3 —4 5 — 6 7— 8 — - mo 600 ButkoB nposoja [13B-2 0,35, 9 — 10 — 80 Butkos [19B-2 0,8, 11
— 12 — 180 Burtkos nposoaa [19B-2 0,35, oomotka /3 — [4-15- 17+17 ButkoB mpoBoja [10B-2, 1,0. Mexnay cnosmu
HaMOTKH NOMEIIAIOT CJION TKaHH, MEXy OOMOTKaMH — JIBa CJIOSI TKAHH.

Tpancpopmarop 72 HamortaH Ha cepaeunnke 11110, Tommuunna Habopa 8 mm. OdmoTka / — 2 copepxur 1500 BUTKOB
npoBozaa [19B-2 O 1 obmotka 5 — 4 — 150 ButkoB nposoxaa [19B-2 0,31. HamoTka npon3BoauTcst «BHaBa». Mexay
00MOTKaMH MPOKIIAABIBACTCS CIIOW TKAHH.

Y3K0moa0CHbIA PUILTP YaCTOTHI CUTHAJIA

B ¢unbrpe (puc. 1.2) HaxoasTCsl BBICOKOAOOPOTHBIE KAaTYIIKU MHIYKTUBHOCTH M JIMOJBI 3aiuThl BXxoga Y BY. Ipu
pabote Ha muamazoHe 10 M mcnoab3yercs 4acTh BUTKOB /L] (OTBOI, COeAMHEHHEIH ¢ BhiBOAOM JI, m Ha Bxom YBY
TI0JJaeTCs ITOJIHOE HANpsDKeHHe ¢ KoHTypa ¢unbtpa. KpemuueBbie MaoemkocTHble aAuonsl 1 V2 u 112 npu ammmiryax
HanpspkeHust Ha Bxoge YBY no 0,6 B 3aneptsl u Ha paboTy npueMHUKa He BIUSIOT. [Ipy OOJBIIMX HanpsHKEHUSIX
JIMOJ1bl HAUMHAIOT IPOBOAMTD, U HalpsKeHUe Ha Bxoae YBY Bo3pacTaeT HE3HaUUTENBHO, TaK YTO MOJIEBOM TPAH3UCTOP
YBUY B mr000M cirydae He BRIAET U3 CTPOSL.

(L
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Puc. 1.2. MpyMHUMNManbHasn 3neKkTpruyecKas cxema y3KonosiocHoro comnbTpa 4acToThbl CUrHana

IIpu mepekmoueHnH MPUEMHUKA Ha 00jiee HU3KOYaCTOTHBIC JMANa30Hbl BKIIOYAlOTCs cekiuu /L1, a 3atem u 112,
HO HampspkeHne Ha BxoJl Y BU mo-npexxnemy canMaetcs ¢ 10-merpoBoit wact /L 1. 310 obecrieunBaeT MaKCUMAJIbHYIO
YyBCTBUTEJILHOCTh MpUEeMHKKA Ha auamnazoHe 10 m (okoso 0,3 MxB) u ee nponopuroHalbHOE CHIXKEHUE TIPU MEPEXO/IE
Ha 0oJiee HU3KOYaCTOTHBIE THaNa30Hb! (Ha Auana3oHe 160 M 4yBCTBUTENBFHOCTh IPUEMHHUKA OKOJIO 5 MKB).

Takoe nocrpoeHue BXxoaHOM 1eny Y BY 1no3Boiauiio 3alMTUTh IPUEMHUK OT NEPErpy3KU CUTHAIAMU C aMILIUTY 101
B HECKOJBKO BOJBT, OOBIYHO MOSBISIONIMMUCS HA JUIMHHBIX aHTeHHax nuama3oHoB 40, 80 m 160 M u moixy4uTh
yIo0HyI0 IIKaly S-MeTpa npH padoTe Ha Beex auana3onax. [locienHee nojoxeHue cieyeT MOSCHHUTS.

[IpuBenennass B Hawanme pasgena Tabin. | JOCTAaTOYHO YCIOBHA HO MHOTHE PaJUONIOOWTENH, CICIO Beps B
MTOCTIENHUI CTONOEI ATOM TaONHIIEI, YacTo AAr0T abCypAHBIE ONECHKH CHTHANIOB KoppecmoHAeHToB. Ha 10-mMeTpoBoM
IUarma3oHe MOXKHO YCIBIMIATh COOOMICHMS: «IPUHIMAI0 C pa3OHpaeMOCThi0 5 (COBEpIIEHHO pa30op4yMBO) MpHU
rpoMkocTd O (a0COMOTHO HUYETO HE CIBIITHO) WM | (e1Ba CIBIINIHO, IPUEM HEBO3MOXKEH)», a Ha aumamnazoHe 80 M:
«pazbupaemocTs 3 (pa3zbuparo ¢ 6ompmmM TpyIoM, npuHEMas He 6osee 30 — 50 % Tekcra) ¢ TPOMKOCTHIO 9 (OUeHB
rpoMKkHe cUTHAIBI) Wwin qaxe 9 + 20 nb (curnanst B 100 pa3 6onee MOITHBIE, YeM OUY€Hb TPOMKHE! )».

B mnamniem MPUEMHHUKE YCUJIICHUE CHHUXKACTCA, a MaKCUMaJIbHO [lOHyCTI/IMblﬁ CUI'HaJl Ha BXOJAC IPUCMHHUKaA
IIOBBIIIACTCS npu nepexoae C BBICOKOYACTOTHBIX  AMAIIa30HOB Ha  HH3KOYAaCTOTHBIC, TakK 4qTo S-MeTp,
NPOrpaJlyMpOBaHHBIA 110 IIKaJle MHUKPOBOJIBT YKa3aHHOW TaOmuipl Ha 20-METpOBOM JMana3oHe, OKa3bIBaeTCs
MPUTOTHBIM JIISl KAYECTBCHHOW OINCHKH CWJIBI CHUTHAJIOB (CpeAHWH cToyOen TaONWIbl) HAa BCEX JHAaNa3oHaXx.
JIoOpOTHOCTE KOHTYpa Y3KOIOJOCHOTO (uiabTpa, HpU BhimoiHeHWH [L/ W [L2 B COOTBETCTBUU C JAHHBIMH,
MIPUBEJICHHBIMH HIKe, 0KoJio 300, Tak 4TO MIMPUHA ITOJIOCH! TIPOITyCKaHus (QHUIbTpa, HAIPUMED, Ha quana3one 80 M —
12 k['m. OT10 obecmednBaeT CyIIeCTBEHHOE IMONaBiIeHHe Ha Bxoie YBU momex, 4YacTOTBI KOTOPBIX JIEXKAaT B
TFOOUTEITECKOM THAIta30He, HO 3aTO TPeOYeT MOACTPOiKH ¢ moMomrsio C6 mpu nepectpoiike npuemanka Ha 10...20 kI,
[Ipr MomHBIX moMexax KoHAeHcaTopoM C6 MOXXHO TOJB30BATHCS KaK aTTEHIOATOPOM, MpWdeM (B OTIHYHE OT
aTTEHIOATOpa Ha PE3NCTOpax), paccTpamBas y3KOIOJIOCHBIH (QMIBTP B Ty WIH HHYIO CTOPOHY, MOXHO JOOUTHCS Ooiee
CHJIHOTO TIOJJABJICHHSI TOMEXH, YeM TI0JIE3HOTO CUT'HAJIA.

Karymka /L] mamoTaHa Ha peOpHUCTOM MOJHCTUPOIOBOM Kapkace amameTrpom 20 mm mposozom I19B-2 1,2. Ot
KOHI[a, COEJIMHEHHOTO C KOPITYCOM, HaMOTaHo 2 BUTKa+ 2 BUTKa+ 4 BuTKa. Bce — ¢ marom 4 mm.

Karymka /L2 namorana nposojioM [19B-2 0,55 Ha deppuroBom ToponaansHoM cepaeunuke SOBU20 ¢ HapyKHbIM
nuameTpom 20 MM, BHyTpeHHUM — 10 MM 1 BhicoTOM 5 MM. OT KOHIIa, coeauHeHHoro ¢ 1L1 namorano 5 ButkoB +11
BHUTKOB +21 BUTOK. BUTKH pacnipesienicHbl paHHOMEPHO TI0 BCEH OKPYKHOCTHU CEPIICYHUKA.



YcenanTesib BLICOKOM YaCTOThI

YBY (puc. 1.3) coOpan Ha IOJEBOM TpaH3UCTOpPE C IBYMsI HM30JM-poBaHHBIMH 3arBopamu KII3505 (MosxHO
npumennTh U KI1350A wmm KI1350B). BxonHo# curHan mojaercst Ha IEpBbIi 3aTBOp TpaH3uCTOpa 22, HanpspkeHue
Ha BTOPOM 3aTBOPE YBEJINYMBACTCS NIPH BO3pacTaHWM ycuieHus. [I[puMeHeHne AByX3aTBOPHOTO TIOJIEBOTO TPAH3UCTOPA
obecrieunBaeT JMHAMUYECKUI IUaNa30H mpreMHuKa okoyio 90 nb ¢ MOTHBIM cOXpaHEeHHEeM BBICOKOH TuHeHoCcTH Y BU
IIPA  PETYIMPOBKE YCWIECHHS W OTCYTCTBHM ULIYHTHPOBAaHUS y3KomosocHoro ¢mietpa. Hcenmone3ys B YBY
OJJHO3aTBOPHBIC IIOJIEBBIE TPAH3UCTOPHI, MOJIEBBIE TPAH3UCTOPHI C p-71 MEPEXOAOM WM OWIIOISIPHBIE TPAH3UCTOPHI,
TaKUX MTOKa3aTeJel JOCTHYh He yaaercs. Tak Kak JoIycTuMoe HampspkeHne Mexy anekrpogamu KI13506 15B, mexay
UCTOYHHUKOM HarpspkeHus + 24 B u uensimu nutanust YBY BritoueH crabunurpon 2V 1.
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Puc. 1.3. MpuHuunuanbHasn anekTpuyeckasa cxema YBY

ITosocoBbie (l)I/IJIprI)I 4acTOThI CUTHAJIa

Ha Bcex nmmama3oHax B TONOCOBBIX ¢miubTpax (puc. 1.4) MCIONB3YIOTCS MO 1Ba CBA3aHHBIX KOHTypa. s
pacuMpeHust MOoJIOC MPOIYCKaH!s 3THX KOHTYpPOB OHM IYHTHPOBAaHbI pe3nctopami. LIlyHTHpOBaHME JIEBBIX 1O CXEMe
KOHTYPOB OCYIIECTBIISIETCSI BXOAHBIM CONPOTHBICHHUEM |-TO CMECHTEINs, NMPaBOro IO cxeMe KoHTypa 10-meTpoBoro
JMana3oHa — 3KBHBAJCHTHBIM CONPOTHBICHHEM nenu R/ — BbIXomHas eMKocTb YBU, a ocTanbHBIX KOHTYPOB —
pesucropamu 3R/...3R5. BenmuunHBl eMKOCTEH KOHTYpOB (IIbTpa OOECTIEYMBAIOT MOCTOSIHCTBO ycmieHus YBY Ha
BCEX JMaIa3oHax.

Bce kaTymku HaMOTaHBI Ha TUTACTMACCOBBIX KapKkacax auameTpoM 9 mm ¢ cepaeunukamu CLIP-1. Karymku 3L11 u
3L12 uMeroT HaMOTKY «YHHUBEpCalb) ¢ MIUPUHOH cekiuu 60 MM. OcTaiibHble KaTyIIKA HAMOTaHbI B OAMH CJIOH BUTOK K
BUTKY. /laHHBIE 0OMOTOK IIPUBEECHBI B Ta0M. 3.

Tabnuya 3
O6o3nauenue no cxeme |3L1, 3L2 3L3. 3L4 3L5. 3L6 3L7. 3L8 3L9.3L10 |3L11, 3L12
IIposonx I1351I0 0,44 (II51I0 0,44 [II31HO 0,44 [II2IIO 0,31  |(II31HO 0,31 [II3HIO 0,31
Yucno BUTKOB 7 8 10 18 20 30
Paccrosinue Mexay |5 5 5 5 2 12
KpasiMH, MM

IHosocoBbie puabTpsbl yacToThl '/

Ha pnanazonax 10, 15 u 40 M, Tie HE0OXOANMO BBIICIHTH 2-10 TAPMOHHUKY T€HEPHUPYEMOT0 CUT'HAJIA, NCTIONB3YIOTCS
IBYXKOHTYp-HBIE MOJOCOBBIE (PUiabTphl (pHc. 1.5), mojoca MPOITyCKaHMS KOTOPBIX PACHIMpeHa HIYHTHPYIOLIMMU
pesucropamu SRI..5R4, 5R6, 5R7. Ha ocranbHBIX AMANa30HAX HCIHOJIB3YIOTCS OJHOKOHTYPHBIE (HIBTPBHI, CHIBHO
IIYHTUPOBaHHbIE pe3uctopamu SRS, SRS m SR9. BennuuHsl eMKoCTE€H KOHTYpOB W INYHTUPYIOIIUX PE3UCTOPOB
00ecIeunBaloT IIOCTOSTHCTBO BbIxoqHoro Harpspkenus ['TI/] npu nepexone ¢ ananazoHa Ha Iuana3oH.

Bce xaTymiku HaMOTaHBI Ha MJIaCTMAacCOBBIX Kapkacax auamerpoM 9 mwm ¢ cepaeunuxkom CLIP-1. IIposox IIDIIO
0,44 HaMOTaH B OJIMH CJIOI BUTOK K BUTKY. JlaHHBIE OOMOTOK IIPUBEICHEI B Ta0I. 4.



W 5 7 8 oy
b v et
- -‘- =37 = 1L
IR .}.."5 355 4 37 4 p3s[ars 3%%9
ST L0009 gi0oleTe Y | 200 9 c28iaex Y | 360
I 8

8y 1
I rp
== ==t ==
scifare | Tacn § e368 ars
Joplzgx 1 4 560] 39%
L0 A

513

Puc. 1.4. anIHLIMI'IVIaanaﬂ ANeKTpn4yeckKasa cxema nosyiocoBbIX (*)MﬂprOB 4YacToTbl CUrHana
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Puc. 1.5. MpuHuunuanbHaa anekTpuyeckasli cxema nonocoBbIX punbTpoB Yactothl MO

Tabnuya 4
Obosnauenue 10| s,/ s/ 5573 514|505 5L6, 5L7|5LS 5L9
CXeMe
Yuciio BUTKOB 8 10 12 12 12 15
Paccrossnue wmexnay|6 6 — 6 — —
KpaﬂMI/I, MM

IlepBblil M1 BTOPOH CMeCUTEH

[IpuHIMTIaTBHAS SJEKTPUYECKasi CXeMa CMECHTEINs NpuBelneHa Ha puc. 1.6. CxeMsl y370B 4 U 9 OTINYAIOTCS
TOJIBKO BEITMYMHOHN pe3uctopa 4RI, Ompenemnsionero BXoAHOE COMPOTHBIIEHHE cMecuTens. B 1-m cmecurene (y3en 4)
JUISL pacLIMPEHUsI MOJIOCHI MpoItyckanus Gpuibtpa V3 oHa paBHa 4,7 kOMm, a Bo 2-M cMecuterne (y3en 9) — 75 kOwm.

AKTUBHBIM DJIEMEHTOM CMECHUTENs SBJSETCS TMOoJIeBOH TpaH3uctop ¢ p-n mepexoaoM KII303B (nmpumenenue
tpansucropoB tuna KII303 mmm KII1307 c mro6oii OykBoii mpuBeAeT K HEOOJBLIOMY HM3MEHEHHIO peXHuMma Mo
MOCTOSHHOMY TOKY, HO IPaKTHYECKU HE IMOBIMAET Ha XapaKTepUCTHKU NMpPUEMHHMKa). BxomHol curnan mopaercss Ha
3aTBOP, @ TETEPOAUHHBII — HAa MCTOK TpaH3WCTOpa. Takoi CMecUTellb UMEET OYEHb XOpPOUIYI0 JMHEHHOCTh IO
BXOJTHOMY CHTHANy, 4TO OOECIIeYMBAET COXPAHCHHE IU HAMHYCCKOW XapaKTEPUCTHKH, HECMOTPS Ha OTCYTCTBHE
(BHyTpHU AHMana3oHa) U30UpPATEIHFHBIX CBOMCTB (DMIIBTPA, BKIIFOUCHHOTO Mexy YBY u cMecurenem.

{

i 5 2
BT

Puc. 1.6. MpnHUMnuanbHas aneKkTpuyeckas cxema cMecuTens



I'enepaTop njIaBHOrO IUaNa30HAa

[MpuanunuaneHas snextpudeckas cxema ['TIJ] nmpusenena Ha puc 1 7 CoOcTBeHHO reHepaTop coOpaH MO cxeme
«EMKOCTHOM Tpex-Toukm» Ha Tpansucrope 6V3 KT306I' (moxno ncnonszoBars KI1306 urm KI1325 ¢ moboii OykBoii).
EMKOCTHBIN Jenurens HampsbkeHus: o0pasyrorT koHueHcatopel 6C8, 6C7 n 6C6, npuuem BenmunHa 6C8 Mana mo
cpaBHeHHIO ¢ BenmmanHamu 6C7 u 6C6. 310 co3maeT cnabyro cBs3b 6)3 ¢ koHTypoM, onpenessiromumM dactoty [TI]. B
KOJUIEKTOPHYIO Lienb 63 BKItoUeH pe3uctop 6R1 1, npenorspamiarominii reuepanuio Ha YKB.
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BRI L7x 50 ER1L ’
) 5V2 0C7 150 gep 1oa =0k 7
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Puc. 1.7. MpuHunMnuanbHan anekTpuyeckas cxema IMA

Jlnst obecrieueHusT «paccTpOMKU» TMapauieabHo L3 (TI0 BBICOKOW 9acTOTe) BKIIOYEH Bapuwkan 6V5. HanpspokeHue
nuTaHust 673 W BapuKama TOHIKEHO W JOTIOJHUTENHHO CTAOMIM3WPOBAHO IENmbl0 6RI2 — cTabuauTpoH 6V4.
Pesucropst 6R16 n 6R17 00pa3yioT AETUTENb HAMPSDKEHHS, B TOUKE COSANHEHHS 3THX PE3UCTOPOB HAMPSDKEHHE PaBHO
HaNpsDKEHUIO B LIEHTPE PE3UCTOpa PEryJMpoBKU paccTpoilku R3 (k 3TOH TOuke M MOAKIIOYAETCS MUTAHUE BapuKama
IPY BBIKJIIOYEHUH paccTpoiikn). Pesuctop 6R18 onpenenseT MUHUMaIbHOE HaNpsDKEHUE HA BapuKare MpH yIpaBIeHUN
paccTpoiKoi, MpHYeM BEIWYMHA JTOr0 HANpsDKEHMs BbIOpaHa Takoi, 4ro 6F5 ocraercsi 3amepTbiM IIpH JIFOOOM
MIOJIOXKEHUH JABWXKAa R3, ¥ 3aBUCHMOCTb BEIMYHMHBI PACCTPOMKH OT 3TOTO IOJOXKEHWs ONM3Ka K JIMHEHHo#. Uepes
menouyky 6RY9, 6C5 wampspkeHue ¢ ammTTepa 6V3 momaetcs Ha 0asy Tpansucropa 6V2 KT306I (3ameHBI 3TOTO
TPAaH3UCTOpa aHAJOTMYHbI yKa3aHHBIM A1 6)3). B xomnexkTopHylo nenb 62 uepe3 aHTUNApa3UTHBIA pe3uctop 6R7
BKJTFOUEHBI 10JI0cOBbIe (MIIBTPBI 9acTOThl [ TI/[, BBIXOX KOTOPBIX COEGAMHEH C BXOJOM 3MHUTTEPHOTO MOBTOPUTENS Ha
tparsucrope 651 KT603b (Moxuo mpumennts KT603T, 1, E nmm KT608 ¢ mo6oit OykBoii). Tak Kak 3TOT SMATTEPHBIN
TIOBTOPHTEIb OKa3aJICs CKJIOHHBIM K CaMOBO30Y’KACHHIO, aHTHIIAPa3UTHBIC PE3UCTOPHI MPHUIIIIOCH BKIIOYHTH KaK B €TI0
6a3y (6R1), Tak 1 B KOJIIEKTOD (6R4).

EmkocTun ycranosku yactor I'IT/
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Puc. 1.8. MpuHuMnuanbHasn aneKkTpuyeckas cxema ysna eMKocTen yctaHoBku Yactot IMAQ

[IpuHOMTIIaTBHAS AIEKTPHUYECcKas cxema y3ma emMkocteil ycranoBku dacToT ITIJ[ (puc. 1.8) comepxkutr 6 rpymmn
eMKocTell (10 4YMCily IMamna3oHOB NpueMHHKa). Kaxmas Tpymma COCTOMT W3 JOBYX KOHAEHCATOPOB ITOCTOSHHOM
emKoctH, obpaszytommx 7C7, 7C3, 7CS5, 7C7, 7C9 u 7C11, m omHOTO TOACTPOEYHOTO KOHIEHCATOpA C BO3IYIIHBIM
mmnexTpukoM ['pymma 7C1 — 7C2 BKIIIOYeHA OCTOSHHO U Ha auanazoHe 10 M Tonbko oHa ompenersier yactoTy ITI,
OCTaJIbHBIE TPYMIIBI MOAKIIOYAIOTCA Ha auana3zonax 15, 20, 40, 80 u 160 m (cootBerctBenHo 7C3 — 7C4 7C5 — 7C6
7C7-7C8, 7C9-7CW wm 7C11-7C12) mnepexmrouatenem S2-I. Takum o0pa3oMm, Ha HauOOjIee BBICOKOYACTOTHOM



JrarasoHe rje AelcTBre aectadmmm3upyromux yactoty I TIJ] hakTopoB MakCHMaIbHO, OIVH U3 HUX - HECTAOMIIBHOCTh
KOHTaKTa B S2-]/ HCKIIOYEH (HO 3aTO yCTAaHOBKA YAacTOTHI ¢ momomipio 7C2 Ha auamazoHe 10 M BIMSET M HA YaCTOTHI
OCTaJIbHBIX JMAaNa30HOB). Vcronb30BaHNe Ha KaKIOM JAMana3oHe MOCTOSHHON eMmkocTH koHTypa I'TI[l cocrosimeit u3
JBYX KOHJIEHCATOPOB, IO3BOJISIET I0J00paTh TEMIEPATYPHBIH KOI(PQPHULIMEHT ATOH EMKOCTH, KOMIICHCHUPYIOUIMN
TIOJIOKUTENIBHBINA TeMIlepaTypHblii kod(d¢uuuent L3 (ee kapkac Npu HarpeBaHWU YBEIMYMBAET T'€OMETPHUYECKUE
pa3mepsl L3).

st obecrieuenus crabunbHOocTH YacToThl ['TI/] Bce eMKOCTH ero KOHTypa 3a3eMJICHBI B 0JJHOI TouKe (BbIBOA 1 y3i1a
7) depe3 TokocheM poTopa KoHaeHcaropa nepectpoiiku [TIJ C8.

®CC na yacrory 5 MI'n

Casi3p Mexay koHtypamu @CC (puc. 1.9) — unaykTHBHas (9KpaHOB Ha Karyiukax HeT). Koncrpykrusao xe @CC
BBINIOJIHEH TaKMM 00pa3oM 4TO NP HAJIMYMM KPUTHYECKOW CBsi3M Mexny SLI w 8L2, mexny 8L2 w 8L3 cBs3b Mexay
8L1 n 8L3 mpaktndecku orcyTcTByeT. Bee karymku coOpansl B cepaeunukax Cb-12A u coxepkar mo 16 BUTKOB
nposoxa [I2IIO 0,44, Bennuunsl emkocteil koHTypoB @CC BBIOpaHbI Tak, 4yTO KO3()(UIMEHT mepeaadn OT BXona
MIEpPBOTO CMECHUTENsI K BXOAY BTOPOro OJM30K K enuHHuIe. B aToM ciyyae 1uisi mpenoTBpallieHHs Neperpy3Kd 2-ro
cmecurenst ®CC He MomkeH o0ecrednBaTh BBICOKYIO M30MpaTenbHOCTh 1o 2-i [TY (uro Obuto OB HEOOXOAMMO TIPHU
Hanmynu ycwieHus Ha 1-it [14), HO ero m30mpaTebHOCTE TOJDKHA MPEAOTBPAIIATh IOSBICHHE MTOMEX, AEHCTBYIOIIIX
Mo 3epKaJbHOMY KaHalmy 2-To TmpeoOpazoBaHms dacToThl. C 3Toi 3amauelr paccmarpuBaemblii PCC BmoiHe
crnpasisiercs. [lonbITKH 3aMEHUTH €ro (UIBTPOM, COOPaHHBIM Ha BBICOKOJOOPOTHBIX KOHTypax Ha (eppH-TOBBIX
KOJIBIIaX, KBapLEBBIM (PHIIBTPOM M OZOOHBIMH CIIOKHBIMU YCTPOICTBAMH, JIMIIEHBI CMBICIIA.
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Puc. 1.9. MpnHuunuanbHaa anekTpuyeckas cxema ®CC 5 My

I'eneparop yactor 500 u 4500 xI'n
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Puc. 1.10. MpuHuunuanbHaa anekTpuyeckasl cxema reHepartopa 4Yactot 500 u 4500 kI'y

Yactota rereparopa (puc. 1.10), coopannoro Ha Tpansucrope /0VI KT602b (Moxer ObITh 3aMEHEH TPaH3UCTOPaAMHU
tunia KT608 ¢ moboit OykBoii), ompezessieTcss 4acTOTOM KBapueBoro pesonatopa B/ (cm. puc. 1.1) u B npenenax
HECKOJIBKUX JIECATKOB Iepll — eMKocThio KoHaeHcaropa [0CI. Kouryp 10VI — 10C4 nomkeH ObITh HAaCTpPOEH Ha
4acTOTy HEMHOTO Oostee Hu3Ky0, ueM 500 kI, B poTUBHOM citydae reHepanusi He Bo3HUKHET. C karymku cBszu 012
HanpspkeHne ¢ yactorod 500 k[ mocrymaer Ha 1-if yTponTens 4acToThl, coOpaHHbIid Ha Tpansucrope /012 KI1303b



(Bo3moxkHBI 3amMeHBI 3Toro Tpansucropa Ha KII303 mmn KI1307 ¢ nrobpmvu OykBamMu 6e3 CyIIECTBEHHOT'O BIMSHUS Ha
paboTy mpueMHHKA), M1 OJHOBPEMEHHO Ha aeTekTop (B y3en /2) m mudpoByro mkamy (ecaw oHa OyneT claemaHa).
brnarogapst ucnonb30BaHUIO B T€HEPATOPE MOIIHOTO TPAH3UCTOpA W OOJBIIOMY OTHOIIEHHWIO 4YHuclia BUTKOB [0LI u
10L2 (5:1, 1. e. ko3¢ duuneHt Tpanchopmanuu conpotusienus or [0L2 B kouryp /0L1 — 10C4 He menee 25!) Bce
notpebuteny HanpsokeHus yactoror S00 k[l mpakTHYeCKu He BIHSIOT Ha paboTy reHepaTopa 3TOH YacTOTHI.

Harpyskoii 1-ro yTpoutens 4acTOTBI CIIy>KaT ABa CBSI3aHHBIX eMKOCTbIO [0C9 xontypa 10L3 — 10C7 u WL4 —
10CW, nactpoennbix Ha yacroty 1500 x['m. Vcrons3oBaHue B yTpoHTENlEe YacTOTHI ITOJIEBOTO TPAH3UCTOPA M BHIOOD
pexumMa ero paboThl 00ecIeUBaIOT O0CIA0JEHNE YSETHBIX COCTABIISIOIINX TOKA CTOKA, B TOM YHCIIE BTOPOH TapMOHUKH.
[IpumeneHne 1ByX KOHTYpOB, HACTPOSHHBIX Ha TPETHIO TAPMOHMKY B COUECTAaHNH C YKa3aHHBIM CBOHCTBOM TPaH3HUCTOpA
YTPOUTEIIS, TO3BOJIMIIO HOJYYUTh Ha BBIXOJAE «UUCThI» curHai yactoTsl 1500 kI'u. Hpyrue rapmonuku yactoTsl 500
k[T He OKa3bIBAIOT BIMSHHA HA. PadOTy CIEAYIOIIETO YTPOWTENs, COOPaHHOTO MO TaKoW ke, Kak M 1-if yTpourens
cxeMme Ha Tpansuctope /0V3. KonTypsl Ha Beixone 2-ro yrpourens WL5 — WCI12, WL6 — 10C15, 10C16 HacTpoeHbI
Ha yactoTy 4500 I, HampspKeHHEe KOTOpOH, cCHEUMaeMmoe ¢ eMkocTHoro nemutens [0C15, 10CI16, mpakTHUecKu He
COJIEP’KUT COCTABISIOLIUX € YacTOTamu, He paBHbIMU 4500 kI'11.

Bce xatymxu pasmeniens! B cepaednukax Cb-12A: /0L1 n /0L2 B 01HOM CepA€YHUKE U COAEPIKAT COOTBETCTBEHHO
50 u 10 ButkoB mpoBoaa [19B-2 0,2; 10L3 u 1014 — »o 40 ButkoB mpoBoga 12O 0,31; /0L5 u 10L6 — no 16
BUTKOB nposoaa 13110 0,44.

IMUTTEPHBIN NOBTOPUTEIb

[TpuHnunuanpHas >JIEKTPUYECKas CxXeMa SMHUTTEpHOro moBtoputens (puc. 1.11) MOMHOCTBIO TOBTOPSIET CXeMy
noBTopuTes, Bxonsauero B yzen I'TII.

2 f1vi KTHO3b

Puc. 1.11. NMpuHuMnuanbHana aneKkTpuyeckasa cxemMa aSMUTTEPHOro nNoBTopuTens
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Puc. 1.12. MpuHuunuansHan anektpuyeckasa cxema YIMN4Y 500 kl'y n petekropa

YIIY 500 xI'u 1 nerexkTop

Yeunmurens ITH 500 I’y (puc. 1.12) BeimonHeH, kak 1 YBU, Ha nBYX3aTBOPHOM MOJEBOM TpaH3uctope [2V]
KII350b (o ero Bo3MOXHBIX 3aMeHax cM. onucanne YBY). Curnan mnocrymaer Ha TNEpBBI 3aTBOp, yCHUIICHHE



peryiampyercss Mo BTOPOMY 3aTBOPY, HaIpsDKEHHE NHUTAHUS OrpaHW4YeHo crabuinurpoHoMm [2V2, pesuctop 12R5
MpeaoTBpanaeT BO3MOXHOCTh caMoBo30yxaeHus YIIYU wa YKB. Kontyp /2L1 — 12C5 nactpoen Ha 500 kI,

Kak BuaHO M3 cXeMbl, B IPUEMHUKE TOJIBKO OJUH Kackaj ycuieHus Ha yactore 500 kI'm. DTo crenaHo ucxons w3
CJIJYIOLINX COOOPaKCHUH:

npu pabore TenerpadoM mojioca MpoIycKaHus cyxaercst 10 1 k[ mocne AeTekTopa, MO3TOMY MPU HM3JIHIIHEM
yemnenun 1o ITH 500 kI'm curHanel, npumeamme B OM®, HO He Jexamue B I0JIOCE NPOINMYCKaHUs (GHIbTPA,
BKJIFOUEHHOTO MOCIIE JETEKTOPa, MOTYT NEPErpy3UTh MOCIETHUMN;

HEoOX0MMOe YCUJICHHE CUTHAJIOB B IPUEMHHUKE pacipezaeneHo pasHoMepHo Mexay YIIU 500 k['n u YHY, Tak uto
yCHJIEHHE B Ka)XX[IOM M3 3THX TPAKTOB HEBEJMKO M TPYJHOCTH, CBSI3aHHBIE C 00ECTIEYEHNEM yCTOWYNBONW pabOThI 3THX
YCHUIINTENEH, NCKITIOYAIOTCSL.

JHetekrop cobpan Ha moneBoM Tpauzuctope /213 KII303b (xotopsrit MmoxHO 3amernTs Ha KI1303 mmm KI1307 ¢
m000# OyKBOIf) IO cXeMe, MPUHITUIHAIBHO HE OTIMYAIOMIEHCS OT cXeM 1-ro 1 2-ro cMecuTeNei. OTo eCTeCTBEHHO, TaK
Kak geTekTop Ha [2V3- — 370 mpeoOpaszoBareib 4acToT, Jexamux B monoce 500...503 kI, B gactoter O ... 3 k11
(rerepoaunHbIi curHan ¢ yactotoi 500 k[’ momaetcst Ha uctok /2V3). Hanpsokenne HY BeimensieTcs Ha Harpyske
nerekropa /2R9. OHO OTHHIBTPOBBIBACTCS OT HAmpspKeHUs ¢ yactotoit 500 kI amementamu 12C9, 12R11, 12C12
(3Ta 1emh 3HAYUTEIHHO 0CIa0IIeT YaCTOTHI, MPeBbIIatonue 5 kI 1r).

I'ereponuHHOE HaNpsHKEHHUE TPHUIILIOCH TTOIATh Ha UCTOK /213 uepe3 /Ba mapaieabHO BKIIOUYEHHBIX KOHICHCATOPA
12C10 (xepamuueckuit) n [12C11 (snexrponutrdeckuii). [lepBriii npomyckaer HanpspkeHue ¢ dactotoit 500 xI'm, a
BTOPOH NpenoTBpainaeT Beiaenenune Ha /2R 10 nanpspkenus HY (BeiBox 7, coeMHEHHBIH ¢ KopiycoM uepe3 [0L2 s
HHU3KUX 9acTOT IPOCTO COCIMHEH C KOPITyCOM).

Karymka /2L1 pa3mentaercs B cepaeunuke Chb-12A u cogepxxut 120 ButkoB nposona [19B-2 0,16.

Yceuniaureb HU3KOM YaCTOThI
H aBTOMATHYCCKas PEryJimposka yCHJICHUA
[puanmnmansHas snexTprudeckas cxema y3na YHY u APY npusenena ma puc. 1.13. Ilepssrit kackag YHY cobpan

Ha moneBoM Tpan3ucrope /371 KII303b (Bo3MoXKHBIE 3aMEHBI TaKHe K€, KaK U y TPaH3UCTOpa AeTekTopa). bompmioe
BXOJIHOE COTPOTUBIICHUE TOTO KacKaa HeOOXOAUMO ISl 00eciedeH s paboThl Y3KOIOJIOCHOTO QUIbTpa.
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Puc. 1.13. MpuHuununanbHan anekTpuyeckasa cxema YHY n APY

ITocnemuuii BeITONTHEH MO cxeme nBoiHOTrO T-Mocta (13R2, 13C1, 13R3 u 13C2 13R4, 13C3). C Harpy3Kd B LeNH
ctoka [3V] ycunennoe Hampspkenne HY momaercs ma T-mocT yepe3 SMHUTTEPHBI MOBTOPUTENH COTIIACYIOIIUI
CPaBHUTEIHFHO BBICOKOE BBIXOJIHOE COINpPOTHUBICHME Kackama Ha [3VI c comportuBnenueMm T-mocta. B mosroputene
ucnonb3oBad Tpanzucrop /372 KT312b (moxxno npumenuts KT312 wmu KT315 ¢ moboii OykBoii). Ilpu padorte
tenerpa)oM BBIBOIBI 3 M 4 y31a COEIUHEHBI, U JBOMHOW MOCT 0Opa3yeT Lielb OTPHULATENbHOM OOpaTHOM CBS3M B
nepoM ycwimtene HU. Ha gacrore 1000 'y HanpsbkeHus 00paTHO# CBSA3M, MOCTYMNAIONINE Yepe3 MMOJIOBUHKH T-MocTa,
B TOuKe coeauHenust /3R2 u [3C2 paBHBI 110 aMIUIMTYJE W NMPOTHBO-(a3HBI TaK 4TO OTPHUIATENIbHAs OOpaTHas CBA3b
OTCYTCTBYET W ycwieHHe Mexny BxozoMmM YHY u BbIBOmoM 4 MakCHMaJbHO M PaBHO ATOMY YCHIICHHIO IpH pabore



TeneoHOM (Kor/a oOparHas CBsi3b OTCYTCTBYET OJIaro/iapsi OTCOSANHEHHUIO BhIBOA 3 OT BbIBOzA 4), Ha yactorax Huxke
u Bbie 1000 ' koadduuuent nepenayn aoiiHoro T-MocTa BO3pacTaeT, 4To NIPUBOAUT K CHIKEHUIO ycuieHus Y BY.

C BBIXO/1a SMUTTEpHOTO MOoBTOpUTENs Hanpsbkenue HY nopaercs va perynsitop YHY (BeiBoa 5) u nerextop APY, B
KOTOPOM KCITIOJIb30BaH KpeMHUEBBIN auoa /313 J1220, umeromuii 00JbII0e 00paTHOE CONPOTUBIICHUE. BhiieneHHoe Ha
13V3 nocrosiHHOE HampspKeHHe, paBHOe amIuiuTyae Hanpsbkeaus HY, gepes nuon /13V4 J1220 (xak u /3V3 oH MoXeT
OBITH 3aMEHEH Ha JII0001 MaJIOMOIIHBIH KPEMHHEBBIH JTHO 4) 3TO HAINPsDKEHUE MOCTYIAeT Ha Oounblryro emkocTs /3C10
O 5 Mk® KOTOpast MOXKET Pa3psLIUTHCA TOJIBKO Uepe3 BEICOKOOMHBIE pe3ucTopsl /3R10 u 13R11 3a Bpems, usmMepsieMoe
JecAThIMH foisiMu cekyHibl. Hanpsbkenue Ha /3C10 ycwmBaer YIIT, cobpannsiii Ha /315 KT312B (B kauecTBe 3T0OTO
TpaH3HUCTOpa MOJDKeH Hcmonb3oBaThess HY wmm BY n-p-n TpaH3ucTop ¢ OONBIIUM yCHIEHHEM Toka 0a3wr) B merm
smutTepa /3V5 BKitodeH mpubop S-MeTpa, a majeHHe HaNpsDKeHHS Ha KOJUIEKTOPHOW Harpyske /3RI[2 ¢ menwtens
13R13, 13R14 momaetcs Ha BTOpBIE 3aTBOPHI TpaH3ucTopoB YBY u YITU.

Ha BeIBOA 6 momaHO MONOXKUTENBHOE HANPSDKEHHE C ABIDKKA perynstopa YBU. Dto HampspkeHue ompenenser
pexxum 13V5 npu oTcyTeTBuH HanpspbkeHuss HY Ha BeIXoe IeTEKTOpa, U MPH €ro yBeNIW4eHUH /3 V5 OTKpBIBAaETCS, 9TO
NPUBOAUT K TMOSABICHUIO TOKAa3aHUHM S5-MeTpa U CHIKEHHIO YCWJIGHHMA IIpHUEeMHHKa A0 aAeTektopa. Kak Toibko
ammuTyAa HanpspkeHuss HU Ha Bxone nerekropa APY mpeBBICHT HamnpshKeHHE, CO3/1aBaeMOe TOKOM, MPOXOJSINUM
yepe3 /3RIQ or aBmxkka RO, NpOM30MIET JONOJHUTENBHOE CHIKEHHE YCHJICHUsI NpHeMHHKa. Takum oOpaszom,
peryiaupoBka YBU onHOBpeMEHHO yCTaHaBIMBaeT M Mopor cpadareiBanus APY, mpuyeMm BenuuyMHA 3TOTO MOpOra
WHIMIMpPYETCsl MoKa3aHusMu S-merpa. Hampumep, ecnm perynmupoBkoit YBU npu oTCyTCTBMM curHaja Ha BXOJE
MIPUEMHHUKA S-MeTp ycTaHoBIIeH Ha 5 — 9 (uro cootBercTByeT 50 MKB Ha Bxozme mpuemHuka Ha nuanasone 20 M), To,
KOTJIa CHTHAJI Ha BXOJe pueMHHKa mpeBbicuT 50 MKB, HauHeT paboTate APY u mokazanus 5-mMerpa BO3pacTyT.

Ora cxema APY odeHs ynoOHa, Tak Kak oOecmeunBaeT 3(QQGEKTHBHYIO PETyIHPOBKY YycuHieHus (Ormaromaps
MIPUMEHEHHUIO yCHHTeNs HanpsbkeHust APY Ha pesucrope /3V5) u MoxeT OBITH OTKIIOUEHA YCTAHOBKOH yCHIICHUS
NpueMHUKa peryistopom YBU.

C memxka perymaropa YHY manpspkenne HY momaercs Ha ycmimTens MOITHOCTH Ha TpaH3ucTtope /316 KT602b.
KIIJ sroro ycummrens, paboTaromero B Kjiacce A, HEBENWK, OITOMY Ha TpaHizuctope [3V6 6 pexxume MOTIaHUSA
pacceuBaetcs okoino 0,5 Bt (npu Hamuyuu curHama — MeHbIIE), U Bo3MOxHOU 3ameHo KT602b mMoxeT cinykuTh
TOJILKO HE MEHEe MOUIHBIA TPaH3UCTOP C MPUMEPHO TaKUM e yCHJIeHHeM Toka 0a3bl (Hanpumep, KT602I, KT80756).
Konpgencarop /3CI2 BxiIOueH mMapajienbHO Harpyske [3V6 s UCKIIOYEHHUs TOIbeMa YCUJICHUS Ha BBICOKUX
yactotax. Harpyska BxiroueHa uepe3 TpaHchopmarop 72, BXOAHOE COIPOTHUBIIEHHE KOTOPOTO Ha BHICOKHMX YacTOTax
PE3KO BO3pacTaer.

Craduiaunsarop Hanpsikenus +24 B

V3en crabunusatopa + 24 B (puc. 1.14) conepxxur YHT Ha tpansucropax /4V1 MII25b u 14V2 KT602b. Ilepbiit
MOXHO 3aMEHHUTh JIIOOBIM T€PMaH-UEBBIM p-A-p HU3KOYACTOTHBIM MAJIOMOLIHBIM TPaH3UCTOPOM, BTOPOH —
tpan3ucropamu tuna KT602 wmu KT807 ¢ mmo6biMu 6ykBamu. Kpome Toro, B 3TOM y3I1€ YCTaHOBJIEHBI pe3uctop /4R 1,
nuratomnii crabmwmntpor V2, m kongencarop /4CI, mpu OTCYTCTBHM KOTOPOTO BCE YCTPOMCTBO CTaOWMIM3alMN
HanpspkeHus +24 B. Bo30ykaaeTcss Ha 4acTOTe HECKOJIBKUX KHIIOTEpL.
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Puc. 1.14. NMpuHuMnuanbHan aneKkTpuyeckas cxema ysna crabunusaropa + 24 B

[IpuHIMTHAaTBHAS TEKTPHUECKas CXeMa 3TOTro y3ia mpuBefeHa Ha puc. 1.15. Jlnsg nutaHus npueMHIKa Heo0X0IuM
TOJIBKO OJIMH MOCTHK W3 nuomoB [5VI ... 15V4, a ocranbHble OUoAbl U pe3uctop /IRI B cxeMe MpHEMHUKAa He
HCHONB3yI0TCA. HOo KakApIil CTPOIOIMMK 3TOT MPHUEMHHK PaJHOIOONTENh HE TOJDKEH 3a0bIBaTh O MEPCHEKTHBE €ro
npeBpalleHus B MPHEMOTePEIaTUUK ¢ IIUPPOBOI IIIKaIOH, a Toraa morpedyercs pesuctop /5RI u, B KOHIIC KOHIIOB,
BCE OCTaJbHBIC TUOIBI. MIMEHHO MOATOMY IEI€CO00pa3sHO cpa3y BBIOJHHUTH y3eJ BBIIPSIMUTENS MO MPHBEICHHON
cXxeMe, YTOObI He BBIHUMATh €r0 MOTOM K3 pabOoTaroIIei KOHCTPYKIIUH IS JOMOHTAXA.
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Puc. 1.15. MNpuHuMnmManbHasa anekTpuyeckasi cxema BbIinpsaMuTens

B kauectBe muonoB I5V1 ... 15V4 w 15V21, 15V22 MOXHO HCIOIB30BATH JIFOOBIC CHIIOBBIC TUOJIBI, TOITYCKAFOIINE
CPEIHIOI0 BENMYMHY BBIIpssMiIeHHOTO Toka 0,4 A u oOpatHoe Hampspkenue S0B. Jduoasr 1515 15V20 nomxHBI OBITH
pacCYUTaHBl Ha CpeOHHU BHINPsSMIICHHBIH TOK He MeHee 0,15 A. Jlomyctumoe oOpaTHOE HampspDKEHUE UL TUOJIOB
15V5... 15V16 ne menee 400B, a mns 15V17... 15V20 — 200 B-Toxu, KOTOpble TOTEKYT B HATPYy3KaX BBIIPIMUTENCH
IOCTIe 3aBEPIICHUS MOCTPONKH pagrOCTAHIINK, OyQyT MOYTH B JIBa pa3a OOJNbIIE STHX 3HAYCHWH, HO TaK Kak Bce
BBINPSIMUTENH COOPaHBI IO ABYXIIOTY-TIEPHOIHBIM CXEMaM, TO CpPEIHEe 3HAaUeHUE TOKa Yepe3 KaAbli U3 JHOA0B OyaeT
B JIBA pa3a MEHBIIIE CPEAHETO TOKA Ha BBIXOJIE BBIMPSIMHUTEIIA.

1.2. KOHCTPYKIUSA TIPUEMHHUKA

[Ipu cOopke npueMHIKa HEOOXOMMO PYKOBOACTBOBATHCS puc. 1.16, Ha KOTOPOM ITpHBE/IEHA MTOJTHAST KOHCTPYKIINS
PaAMOCTAaHIIMK TIOCHIE 3aBEPIICHHS €€ CTPOHUTENhCTBA (M300paskeH mpuemMorepenaTdnk KB paamocTaHIMKM TepBOi
Kareropuu ¢ mudpoBoil mkanoi). EcrecTBeHHO, 9TO coOMpas MPUEMHHUK HAJ0 YCTAaHOBHUTH HA IACCH TOJBKO YacTh
n300pakeHHBIX Ha puC. 1.16 3IIeMEeHTOB, HO CIEQyeT MPEeayCMOTPETh BOZMOKHOCTh YCTAHOBKH M BCETO OCTAIBLHOTO
00opyaoBaHus. DTO HEOOXOANMO TIO CIETYIONUM COOOPAKEHUIM:

3JIEMEHTHl IPUEMHHKA JOJDKHBI OBITH Pa3MEIICHBI TaK, YTOOBI MPHU MOCIEAYIONIeH yCTaHOBKE MepeJaTdyiuka UX He
MIPHUIIUIOCH OBI IIePEeIBUTATE!

BCE cllecapHble paboThl, HEOOXOMUMBIE IJISl YCTAHOBKHM AJIEMEHTOB II€PEAaT4nKa, JOJKHBI ObITh BBITIOJIHEHBI Ha
CTaJM1 MOCTPOWKU NMPUEMHHUKA, YTOOBI B AJIbHEWIIEM He HOBPEIUTh U HE 3aCOPUTH CTPYIKKOM MOHTa)X M COOpaHHBIE
y3JIbl IPUEMHUKA, ePeKIItoYaTeb S2 K OKOHUYAHUIO U3TOTOBIICHUS PAJIMOCTAHIIMK OyIeT UMETh Ha JIBE IUIaThl OOJIbIIe,
yeM 31T HeoOXOAMMO JUIs TPUEMHHUKA, M 3TH IUIaThl HaJ0 YCTAHOBUTH Cpa3y, OCTABHB CBOOOHBIMHU IPH BBIOJIHEHUN
MOHTaKa NPUEMHHKA.

Ilepennss manens mpUeMHHUKA AENAaeTCs U3 TBEPAOTo AOpais TONIUHON 3 MM, IIACCH — U3 THYLIEToCs Aropas
TOJILUMHON 2 MM.

BUY y37151 11 coeqMHEHHBIE C HUMH IDIATH IEPEKITF0YaTes OTACICHBI IPYT OT ApyTa IMeperopoIKaMu BEICOTOH 60 MM,
WM3TOTOBIICHHBIMH W3 THYIIETOCS MAiopans ToummHOW 2 MM. Bcee mmater S2, kpome mepBOil, KpemsTcss Ha 3THX
meperopoakax. B oTceke ¢ mmaroit S2-6 ycraHaBIMBaeTCs IUIOCKas IPYXKHUHAIIAS —IIACTHHA-TOKOCHEM,
o0ecrieunBaromIas XOPOUIHA KOHTAKT OCH IEPEKITI0YATENs C IIACCH.

Heranu I1-koHTypa M KOHIEHCATOp HACTPOMKH Y3KOIOJIOCHOTO (MIIBTPA, a b AAIbHEHIIEM W JISTald YCHIUTEI]
MOIIIHOCTH TIepeJaTyiKa YCTaHaBIMBAIOTCI BHYTPH OTCEKa, 00pa3yeMoro 3KpaHoM BBICOTOH 120 MM, H3rOTOBIEHHBIM
U3 MATKOTO Jropans TonmuHon 2 MMm. K aToMy 3kpaHy kpensarcs nepekimouatens S/ u konaeHcaTops! I1-kontypa C2 u
C3. Karymka L2 pasmemaetcs moa C2, IO3TOMY ee MOHTaX (IIOJKITFOUEHIE OTBOJOB K S/) MPOU3BOAUTCS IO YCTAHOB,
ku C2.

Jnst paboThl B IpUEMHHUKE MOTYT OBITh MCHOJIBb30BaHbl KoHAeHcaTopbl C2 n C3 ¢ BO3AYIIHBIM AMAJICKTPUKOM U
TFOOBIM 3a30pOM MEXIy IUTacTHHAMH. HO C y4eToM MepCIeKTUBBI HX WCIIONB30BAaHHUA B PAAMOCTAHINH TIEPBOU
KaTeropuu HeoOX0MMO, YTOOBI 3TOT 3a30p s C2 6put He MeHbIne 0,3 MM, a 111 C3 — 1 M.

Konpencarop C8 — c 3a30poM MeXIy INIACTHHAME HE MeHee 1,5 MM ¢ KepaMHYeCKUMHU OMOPAMHU U H30JIATOPAMH.

Onexrponutnyecknil konaeHcarop C/4 tuma K50-3 ycraHaBnmuBaeTcs Ha MIACCH C UCTIOIb30BAaHUEM H30JISIIMOHHBIX
a6 (ero KOpIyc I0JHKEH OBITh H30JIMPOBAH OT KOpITyca Ipudopa).

Bce y3mpl mpumemHHKa cOOMpAOTCS Ha IJIATaX, W3TOTOBJIEHHBIX W3 (PONBIHPOBAHHOTO CTEKIOTEKCTOJIMTA FUTH
reTrHakca ToamuMHON 1,5 MMm. Ot muatel nmpuseneHs! Ha puc. 1.17 — 1.30. IlpoBogHMKH, B KadyecTBE KOTOPBIX
UCIIOJIB3YIOTCSI HEBBITPABIICHHBIE YYaCTKH (DOJIBIHM, IMOKAa3aHbl HA PUCYHKAX IUTPHUXOBKOW M HAXOAATCS CHU3Y IUIAT, a
BCE JICTalId U COEIMHEHHSI, U300pa)KCHHbIE YEPHBIMHU JINHUSIMH, — CBEPXY.

Jeranu coenuHEHB! CO IUTHIPHKAMM, NPUMASHHBIMU CHU3Y K IE€YaTHBIM NPOBOJHHKAM WJIM YCTaHOBJIEHHBIM Ha
M30JIMPOBAHHBIX y4yacTKaX IulaT. MOXHO NPHMEHHTh M TOJNBKO IE4YaTHBIE NPOBOJHHMKU, 3aMEHHUB UMH CBOOOIHBIC
MITHIPHKH.



DnexTpoIuTHYeCKne KOHIAeHcaTops! Ha miaTtax TumoB K-52-1 umm K-53-1. Moxkno ucnons3oBats u K50-3, K50-6,
HO B JTOM ciydae Lelecoo0pa3sHO M3MEHHTh PacIOIOKEHHE TOYEK IOAKIIOYEHHS HMX BBIBOJOB IO CPABHEHHIO C
NPUBEJICHHBIM Ha YepTe)Kax ILIar.
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Puc. 1.17. NnaTa y3kononocoBoro punbTpa 4acToThbl CUrHana
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Puc. 1.21. Nnata nonocoBbIix ¢punbTpoB YactoTsl M

Kongencaropsr geoitHoro T-mocta YHY Gymaxkusie tuna K40VY-9. Moxno ucnonb3oBate u K40I1-1, K40I1-2,
BM-2. Bcee pesucrops! Ha matax tima MJIT, brokupoBounsie koraeHcaTopsl emkocThio 1000 md ... 1 Mk® moryT



661Te THIOB KM3, KM4, KM5, KM6 mro6eix rpynn TKE (momyctuMoe HampspKeHHE Y BCeX 3THX KOHIEHCATOPOB HE

menbIne 25 B).
JIyiss paBUIIBHOM yCTAHOBKH IUIAT HA IIACCH HEOOXOAMMO OOpaTUTh BHHMAHHE Ha PACIOJIOKEHHE MX BBIBOJIOB,

npuBeieHHOoe Ha puc. 1.16.

g
m&\\\\ X
N

]

O

‘/% . '/7 /;%/////f

SN ]
3 ?/’}W ?73?/4 ;;4?41{/1%{%4:%//?€!€1
7 - ' !
@
’ 1] __?.E'.'.!l' ..._E?_..._ _I-TEE__ __I«TH

o W%//M/W 0

Puc. 1.23. Nnata emkocTen yCTaHOBKM 4acToT Fﬁﬁ
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Puc. 1.26. NnaTta amuTTepHoro nosroputens
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Puc. 1.30. Nnata BbinpaMmuTtenen




1.3. HACTPOMKA I[IPUEMHUKA

HpI/ICMHI/IK CJICAYCT HACTpanBaThb NNOCTCIICHHO, ,HO6I/IBa${CB HpaBHJ’IBHOﬁ pa60T},1 €ro y3JIOB TaK, KaK OIIMCAHO HUIKE.
He HaJg0 TOPONUTHCA NOAKIOYATh K TOJBKO YTO CO6paHHOMy MMPUEMHHKY aHTCHHY: BO3MOXHO OH U 3ap360TaeT II0CJIC
XAa0THUYHBIX MaHI/IHyJ'IHIII/Iﬁ QJICMCHTAMU PEryJIupOBKHU, HO MAJIOBEPOATHO IMOJYUYUTH OT HETO BCC, HA YTO OH CIIOCOOCH.

IIpoBepka y3/10B MUTAHUSA

[Tocne cOOpkM M MOHTa)Xka NPHEMHUKA IEpEeJ €ro BKIIYEHHWEM B CETh HEOOXOIMMO OTKIIIOYHTH HAarpy3KH OT
CTa0WIM3MPOBAHHOTO MCTOYHUKA HanpspkeHus + 24 B u npoBeputh paboTy 3TOro MCTOYHHMKA aBTOHOMHO. [ljist aToro
HaJ0 NOJAKIIOYUTH K BeIBOAY 2 y31a /4 pesuctop conporuBiaeHueM 51 OM, paccuuTaHHBIN HAa MOLIHOCTb HE MeHee 15
Br. BknrouuB nuTaHue, yCTaHOBUTD HANIPSKEHUE TUTAHUS IPUEMHUKA C MOMOIIBI0 R24 paBHbIM 24 B.

Pexumsl TpanzuctopoB VI, 14V1, 14V2, cuaTele BoabTMeTpoM ¢ comporuBneHueMm 10 kOm Ha B, mpusenens! B
Tabm. 5

Tabauya 5
TpaHsucrop |1 VI 14V1 |14V2
Omurrep baza Komnextop —142—13,6 0 99-3 — 13,6 —130

Jdnst npoBepkH CTaOMIBHOCTH BBIXOJHOTO HANPSDKEHUS CIEOyeT OTKIIOYHTh COIPOTHBIICHHE HArpy3Ku:
HapsDKeHHE TUTaHus ¢ +24 B 1o Harpy3Kkoil TOIHKHO BO3pacTd He Ooiee ueM a0 +24,3 B B pekuMe X0JI0CTOro X0a.
V3en mutaHus 00NamaeT OYEHb MOJIE3HOH OCOOCHHOCTBIO: €r0 DJIEMEHTHl HEe BBIXOAAT U3 CTPOS HPH KOPOTKOM
3aMBIKaHMH B HArpy3Ke. DTO MOXHO NPOBEPUTH: 3aMKHYTh +24 B Ha Kopiyc, a 3aTeM BOCCTaHOBHTb HOPMaJbHBIH
PeXUM paboTHI y3JIOB IIMTAHUS — HUKAKHX HENPHUATHBIX [OCIEICTBHI HE OyzeT.

IIposepka u peryauposka YHY u APY

IIpoBepky YHU crnenyer HadaTh ¢ 3aMepa HANPsDKCHHAN Ha DIIEKTPOAAX €ro TpaH3UCTOpoB. OHU OJDKHBI OBITh
OMU3KUMU K TIPUBEICHHBIM B Ta0I. 6.

Tabauya 6
Tpau3ucrop 18V1 13V2 13V6
DMUTTEP HJIH HCTOK 0,7 114 1
ba3a uiam 3aTBOp 0 12 1,6
Koanexkrop niu cTox 12 20 20

Ecnu nanpspkenue Ha croke /3V1 ornuyaercst oT mpHBeINeHHOro B Tabn. 6 Oojee uyem Ha 2 B, HeoOxomumo
YCTPaHUTh 3TO HECOOTBETCTBHE MOAOOpOM pesucropa [3R6. OTiauuue HanpspKeHHST Ha HMCTOKE TpaH3UCTOpa OT
YKa3aHHOTO B TaOJINIIE CYIIECTBEHHOTO 3HAUEHHSI HE UMEET.

Hanuune na smurrepe /316 nanpsokenust 1 B o3Hauaer,, uto uepes Hero TedeT Tok okoso 20 MA. Eciu 310 He Tak,
He00X0oAuMO oI00paTs BeMUIUHY pesucropa /3R6.

Jis mpoBepKM aMIUTUTYAHOM M YacTOTHOW xapakrepuctunkun YHY Ha ero Bxox (BemBom | mmater /3) Hamo
MTOJKJIIOYUTH TEHEPATOP 3BYKOBOM YaCTOTHI, Ha BBIXOJ (BMECTO T'OJIOBHBIX Tene(oHOB) — ociiuuiorpad. B monoxennn
83«TJ/ID» na Bxon YHY momaercs Hampspkenue ¢ gactotor 400 'y 1 mmaBHO m3MmeHseTcs ero BenmndauHa oT 0 10 50
MB. Ilpu makcumansHoM ycusienun YHY BbIxoqHOe HampsbkeHue I0JkHO Bo3pactath ot 0 1o 1 B, coxpansist hopmy
HEUCKaXeHHOH cuHyconasl. OcTaBuB HampspkeHHe Ha BXxoae YHY mocTosHHBIM, H3MEHSIOT ero 4actoTy oT 100 mo
3000 I'i. TTonyuennas mpu 3ToM 4actoTHas xapakrepuctiuka YHU B TenedoHHOM pexkuMme JO0KHA OBITh OJU3KOM K
noka3anHo# Ha puc. 1.31 myHktupom («3aBai» yCHJICHHUS C YBEIMYCHHUEM YaCTOTHI OOBSCHICTCS BIMSAHUEM T-MOCTa,
He OTKIo4eHHoro oT Bxoxa YHY). B monoxenun 83«7TJI[» CHUMalOT 4acTOTHYIO, Xapakrtepuctuky YHU B
tenerpagHoM pexxume. HyxHblii pesynprar m3o0pakeH Ha puc. 1.31 crutomHoi nuaued. Ecim Makcumym
XapaKTEePUCTUKU CMEIEH MM HMIMPUHA IT0JIOCH! IIPOIYCKaHUs OKasanach 0ojiee MUPOKOH, CIeayeT 3aHAThCS 110100pOM
BeNMWYMH 3jeMeHTOB T-mocta. Ilpy mpuBeNeHHBIX Ha CXeMe 3HAYEHMSAX 3THX JJIEMEHTOB 4YacToTa TelerpadHbIX
CHUTHAJIOB TIPH HACTPOWKE HAa MAaKCHUMyM WX cislmmMoctd Oyzer paBHa 1000 I'm, Ecmu skemaremeH apyrodl ToH
CHUTHAJOB — CJIEAYET B OAWHAKOBOE YMCIIO Pa3 M3MEHHUTh BCE E€MKOCTH T-MOCTa, TaKk KaK 4acToTa MaKCHMyMa
4acTOTHOM XapakTepuctuku Y HU oOpaTHO MpOnmopIroHaIbHa BETHIINHAM 3THX EMKOCTEH.
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Puc. 1.31. YacToTHble xapaktepuctukm YHY

Cxemy APY HaumHaIOT NpOBEpSTH MPU OTCYTCTBUU curHana Ha Bxoae YHY. Hanpsokenue Ha xomtexkrope /3V5 Bo
BpeMs peryiaupoBkd YBUY oT MHHMMyMa K MaKCUMyMy YCHUJIEHHS AOJDKHO u3MeHAThes oT 0,3 mo 15 B. Ilpu atom S-
METp JOJDKEH IUIaBHO M3MEHATH MOKa3aHMWsA OT OTKJIOHEHHs CTpeNKM Ha Bcio mkaixy 1o 0. Ecnu nmpu MuHMMaibHOM
ycuieHuH (IBIKOK R6 coemuHeH ¢ +24 B) cTpenka S-meTpa HE YCTaHaBIIMBAeTCsS Ha IOCIEIHEE JAEIECHHE IIKAJIBI,
HeoOxouMo noxo0pats BennunHy /3R12.

VYcranoBuB MakcuMainbHoe ycuieHue no BY, na Bxon YHY Hajo nmojgaTe curHan ¢ 4acTOTOH, COOTBETCTBYIOILEH
Makcumymy yemnerus YHY. [Ipu yBenmnuenun Hanpspxerns Ha Bxone YHY go 150 ...200 MB ctpenka S-meTpa momxaa
OTKIIOHATBCS Ha BCIO ILKATYy.

Hacrpoiika reseparopa yactor 500 u 4500 xI'n
U MIPOBEPKA IMUTTEPHOT0 MOBTOPUTEJISI

BY BompTMETp HaO MOJICOEANHUTH K BBIBOAY 4 y3na /0. [Ipu BKIFOUSHNH MPUEMHHKA Ha HEM JTOJDKHO TOSBHUTHCS
Hanpspkerne 2 B ¢ wacroroit 500 k. Ecmm renepatop 500 x['m He paboTaeT, HEOOXOIUMO MPOBEPHUTH HACTPOUKY
koHTypa [0LI, 10C4. Ins storo, BRIHYB KBapi, mojmarh Ha BeiBox 1 Hampsokerwme 0,1 ...0,2 B or I'CC u cuars
3aBHCHMOCTh HamnpsDKEeHUs Ha BBIBOZE 4 oT yacToTsl I'CC; MakcuMyM HampspKeHUS JOJKeH ObITh Ha gactote 490...480
k['n. Ilpum HeoOxommmoctn yTouHHTh BenmunHy [0C4. Ecnm mocie HACcTpOHWKM KOHTypa TEHepamus OIsITh He
BO3HHUKAET, cleayer nomodparts BenmuumHy [0C2 (omTUMaimbHOE IS pabOTHI TeHepaTopa 3HAa4YeHHE 3TOH eMKOCTH
MoxeT ObITh 0T 100 1o 1000 nd) u pexxum pabotel Tpanzucropa W1 usmeHenuem conpotusienus /ORI B npenenax
ot 100 xOm o 1 MOwm.

JlobuBHmchy ycTol4uMBOM reHepanuy Kackaia Ha [0V, CTONT NPOBEPUTH MOJIYYEHHYIO YAacTOTY, IOJAKIIOUUB K
BBEIBO/ly 4 yactoTomep. J[ist HopManbHOH padOTHI PUEMHUKAa HEOOXOIUMO, YTOOBI 4acTOTa TeHepaluy OTJINIaIach OT
500 xI'y He Gonee yeM Ha £100 I'm.

Ecnn B panmpHEHImIEM mpenmnosaractcsi HCIOJIb30BaTh HU(POBYIO IIKay, 3Ty YacTOTy CJIEAyeT IOJOTHATh C
togHocThi0 +10 I'm. Yacrora renepamun ycranaBmuBaetcs momoopoMm [0CI (ot 39 mo 1000 md) u HeOGOmBImIONH
moIcTpoiikoi mHAyKTHBHOCTH /0LI. HeoOxoamMo ClleANTh 3a HANPSOHKCHHWEM Ha BBIBOJIE 4 — OHO HE JOJDKHO OBITH
menbire 1,5 ... 2 B.

K coxanenuto, onbIT paboTsl ¢ KBapLEBBIMH PE30HATOPAMH, BXOJSIIMMHU B KOMIUIEKTHI «KBapip BMmecTe ¢ 3MD,
MOKa3aJI, 4To He CIeqyeT 0COOEHHO JOBEPATh yKa3aHHOM Ha HUX yacTtoTe. Yacto BmecTo kBapua Ha 500 k[ komIurekT
comepxut kBapil Ha 501, 499 k['1, a uHOTMA U MPOCTO HE BO30OY)Aaromuiics. OmMOOYHBIME OBIBAIOT U HAJIKMCH Ha
OM.D.

Hacrpoiika yTpouteneii cBonuTCs K HacTpolike X KOHTypoB. Hampspkenue ¢ uactotoit 1500 xI' Ha 3atBope /0V3
JIObKHO OBITE 4 ... 5 B, Hampsbkenue ¢ gactotod 4500 x['m Ha BeBOge 8§ — 2... 2,5 B. Ilpum HeoOxomumom
koo dunmenre nepenaun smurTepHoro nosropurens (ysen /1) 0,8...0,9 nanpsbxenue ¢ yactortoit 4500 kI’ Ha BbIBOsIE
2 y3na 11 nomxHo ObITh HE MeHee 1,5 B.

PexuMBI TpaH3UCTOPOB IO TTIOCTOSTHHOMY HAIPSHKEHHIO TIOCIIE TTOTHON HACTPOWKM reHeparopa (oHHU 3aBucAT oT BU
HaTPsDKCHUH B CXeMe) TIPUBEIEHBI B Ta0II. 7.



Tabnuya 7

Tpansucrop 10V1 10V 2 10V8 11Vv1
IMuTTep WM ucTok basa 0,5-2,5 20 250 5
MJIU 3aTBOP 5,5
Koanexkrop niu cTok 24,5 17 15 16

IIposepka u HacTpoiika YIIU 500 kI'u 1 nerexkropa

Hanpsokerns Ha S1eKTpoJax TPAaH3UCTOPOB y3ia /2 mpu MakcumyMe ycmieHHs BY IOMKHBI COOTBETCTBOBATh
TAHHBIM Tabd. 8.

Tabnuya 8
Tpan3ucrtop 12V1 12V3
Hctox 1,8 2
1-ii 3aTBOp 2,5 0
2-ii 3aTBOP 5 -
Crok 1,3 12

IIpu yxa3aHHOI BeIMUMHE NTOCTOSHHOTO HANpPSDKEHHMS Ha MCTOKe TpaH3ucTopa /2] Tok uepe3 Hero paBeH 9 MA.
Bo3moxkHo, noTpebyeTcs monodpars HanpshpKeHHE Ha IepBOM 3aTBope Tpan3uctopa [2V1 (M3MEHEeHHWEM BEIMYHMHBI
12R1) no nony4eHus: BeTUUMHBI 3TOTO TOKa B npenesnax § ... 10 MA.

Ha BeiBox 1 y3na /2 cnenyer nogars Hanpsbkenne or ['CC (uepe3 pasaenuTenbHbId KoHaeHcaTop emkocThio 1000 ...
10 000 n®, unave BeiiiaeT u3 ctpost OM®D!) ¢ yacroroii 6mm3koi k 500 kI 1 HanpsbxkenueM okono 1 MB. Ioncrpouts
I'CC po momyuenus Ha BbIXOJ€ IpUeMHUKa curHana ¢ dyactorod 400 ... 1000 I'n, mactpouts koutyp [2L1, 12C5 B
PE30HAHC, 10 TOKa3aHMAM S-MeTpa.

YITY u gerektop paboTar0T HOPMAJIBHO, eciy Tpu yMeHbmernn HanpspkeHus or ['CC na Bxoxe YIIU o 10 MxB
€ro CHTHaj OTYETJIMBO CJIBIIIEH Ha BBIXOJE IPUEMHHUKA.

Hactpoiika ®CC 5 MI'u u npoBepka padoTbl BTOPOIr0 CMECUTEJIA

HanpsokeHnst TOCTOSIHHOTO TOKa Ha MCTOKE, 3aTBOPE M CTOKE TPAH3MCTOpA BTOPOTO cMecuress (y3enl 9} IOIKHBI
OBITH cOOTBETCTBEHHO 3, 0 11 16 B.

Hanpsoxkerne 'CC ¢ gactotoit 5 MI'm u BenmmuumHON okomo | MB momaercs Ha MCTOK TpaH3HCTOpa IEPBOTO
cmecurens (BeiBoI 3 y3na 4). 'CC noacrpamBaeTcs 10 MOSBICHHUS CHTHAJIA HA BBIXOJE NMPHEMHHKA, a BCE KOHTYPBI
®CC mocnenoBaTenbHO HACTPAMBAIOTCS 10 MAaKCHMyMy mokazaHuii 5-metpa. @CC u BTOpOil cMecHuTenb paboTaroT
HOpMaubHO, ecii curHai ['CC OyzmeT XopoIIo CIBIIIeH Ipy ero yMeHbineHuu 10 10 MxB.

Peryiuposka I'TI{

Oro Hambonee CIOXKHAas M OTBETCTBCHHAs YacTh HACTPOHMKH. OT THIATENBHOCTH €€ BBHIMONHCHHS 3aBUCUT
CTaOWIIEHOCTh YaCTOTHI NPUEMHHKA (a B JabHEWIIEM W IepenaTddka). Jta paboTa TpeOyeT 3HAYMTEIBHBIX 3aTpaT
BPEMEHHM Ha 3aMepbl yXOJOB YacTOThl NPU MPOrPeBE U OXJAKICHUU NPHUEMHHKA, M TOJBKO OYEHb OIBITHBIN
PpaanoIO0UTENh CMOXKET TIATeNbHO oTaamuth ['TI/] 3a 1 — 2 mHsL.

CHauasia mpoBEpSIFOTCSl HAMPSDKEHHUsT TOCTOSIHHOTO TOKA Ha AyeKTpojax TpaHauctopoB yzna ['TIJI. OHu noKHBI
COOTBETCTBOBAThH JAHHBIM Ta0II. 9.

Tabnuya 9
Tpaun3ucrop 6 VI 612 613
IMurrep 5 1 6
baza 5.5 1,6 6,5
Koanekrop 10 10 13
3arem crienyeT yOeAMThCS B HAJIMYUKM TeHepaiuu B repBoM kackane I'TIJI — wa smwurTepe Tpan3uctopa 6V3

noiwkHo ObiTh BY Hampspxenue 0,25 ... 0,5 B (HanOospiias BennurHa — Ha auanasone .10 m). Konrponupys wacrory,
reHepupyemyto nepBbIM kackanoMm ['TIJ], ¢ momorpio mpreMHNKa ¢ ONTHYECKOH IIKaIOH WM HU(PPOBOTo YacTOTOMEPA,
yCTaHaBJIMBAIOT ee 1Moa00poM KoHaeHcaropa /C/ u perynupoBkoit 7C2 B Havane nuanasona 10 m (C8 Haxomutes B
MIOJIOXKEHUH MaKCHMallbHOM eMkoctH), paBHOH 11500 xI'm. Ilocie 3TOro mpoBepsilOT Iuana3oH MEpecTpPOMKH: IMpH



MUHUMaJIbHON eMKocTH C§ gacTtoTa HoipkHa yBenmmumBathes 10 12 350 ... 12 400 xI'n. Ecnm nuama3oH mepecTpoiku
HEIOCTaTOUYCH WU CIIMIIKOM BEJIUK, MPUIETCSI HECKOJIBKO M3MEHUTH YHUCIIO BUTKOB L3. B mepBoM ciydae yBETHUHTH
UHJYKTUBHOCTb, & BO BTOPOM — YMEHBILIUTh U BHOBb 107j00pathk 7C/. [IpaBuibHas ycraHOBKa nuana3zona yactot [T1]]
Ha Jnuana3zoHe 10 M JacT HY)XKHYIO PacTsDKKY M OCTAJIbHBIX JMAlla30HOB MPUEMHHKA: nuana3zoHsl 15 u 20 M 3aiimyT
npakTudecku Bcro mkany, 40 u 80 — mo 50% u 160 m — 75 % monHoii mkanel. OcTaBuuecs: CBOOOIHBIMH Y4aCTKU
TPeX JAWAIa30HOB MOTYT IIPUTOAWTHCSA JUIS HAHECEHHWs IIKal YacTOT TpPeX HOBBIX JMAlla30HOB, BBIAEIEHHBIX
panuONIOONTENSIM ~ MEKIYHAPOAHBIM  COIO30M  DJIEKTPOCBSI3M.  YacTOoThl  Hayaiga  OCTAJIBHBIX  JMala3oHOB
yCTaHaBJIMBAIOTCS 1MOJIO0POM M peryiaupoBkor emkoctei 7C3...7C12: 15 m — 8000 xI'm, 20 m — 9000 k', 40 m —
6000 k', 80 m — 8500 kI, 160 M — 6850 kI

Janee Hamo MpoBEpUTH paboTy «paccTpoiikuy. HampspkeHue Ha BEIBOAE 6 y37a 6 TIPH BEIKIIIOUYCHHON «PacCTPOUKE»
JOJDKHO OBITH 12B, a mpu BKITFOYEHHOW — U3MEHSTHCSA BO BpeMs perynupoBkd oT 11 mo 13 B, BeI3bIBas n3MeHeHHe
4acTOTHI, TeHepupyeMoi nepBeIM Kackanom [ TI/[+2.5; 5; 1,5; 6; 4,5 u 15 x['m Ha quamazonax 160, 80, 40, 20, 15 u 10 m
COOTBETCTBEHHO. V3MEHEHMsI 4acTOThI NpPU BPAILEHUU PY4YKH «Paccmpoiika» BIEBO W BIPAaBO OT IEHTPAIBLHOTO
TIOJIOXKEHHSI IOJDKHBI OBITh MTPUOJIM3UTEFHO PAaBHBI 110 a0CONIOTHOMY 3HAYEHUIO.

[Moaxmouns BY BonbT™MeTp K BeiBoy /7 y3ma 6, HacTpouth nojocoBbie huiibTpsl yactotsl ['TI/1. Hanpsokenne Ha
Bbixoze I'TIJ[ nomxHo ObITh 2...3 B 1 u3menstbes He 6omee yeM Ha 10% mnpu nepectpoiike BHYTPH KaXIOTO IHUana3oHa.
Jaist 3T0r0 MOXKET OTpeOOBaTHCS 10100 BETMYMHBI PE3UCTOPOB, IIYHTHPYIOMINX KOHTYPHI HOJIOCOBBIX (DHILTPOB.

[Ipy m3roToBNeHNN KaTymeKk (UIBTPOB B COOTBETCTBHU C NPHBEICHHBIMHM JaHHBIMH M yCTAaHOBKE YKa3aHHBIX Ha
puc. 1.6 BenmnumH eMKkoctel (uubTpamMu OyAyT BBIJENICHBI HYXXHbIE YacTOTHI (yIBOEHHbBIE WINM HEYIBOEHHEIE, B
3aBUCHUMOCTH OT JMaITa30Ha).

Jus okonuatensHOU perymupoBku ['TI/] k BeiBoay // 1uraTel 6 HEOOXOIUMO MOAKIIIOYHTE IMI(POBOIT yacToToMep,
00eCTIeYnBarOIINi TOYHOCTh H3MEPEeHHS 9acTOTH He Xyxke 10 ', mmn wactoTomMep, cTabHIBHOCTh KOTOPOTO 00ECIenuT
m3Mepenne yxomaoB dactoTel ['TI/] ¢ To4HOCTBIO, OTOBOpEeHHOW BHImIE. [IpoBEepKYy W PEryIMpPOBKY CTAOMIBHOCTU
gactotsl ['TIJ] cnexyer Hadats ¢ quamazoHa 10 M (emkocts koHTypa ['TI/] 3TOrO AMana3zoHa ocraeTcs BKIOYEHHON U Ha
ocTanbHBIX AuanazoHax). [logoxxaas 5...10 MuH mocie BKIIFOUEHMS IPUEMHUKA, HAJ0 HAa4aTh PAaBHOMEPHO IPOrPEBATh
neranu I'TIJ], moBeimast ux Temreparypy ot komHaTHO# 10 60...60°C 3a Bpems 10...30 muH. DTy omnepaiuio ya1o0HO
NPOBOIUTH, HarpeBas ynaneHHblid ot ['TI]] yuacTok 1maccu ¢ moMompio MeauiuHckoro peduiekropa. [locne mporpesa
JyacToTa Ha BBIXOJEC FHH MOXCET M3MCHUTHCA Ha €AWHUIBI WU OaXKE€ ACCATKH KUJIOICpPL, YTO BBI3BAHO OTCYTCTBUEM
TEpPMOKOMIICHCAIIUN JeTalell KOHTypa reHeparopa. Ecim uacrora rocie mporpeBa yBEJIMYWIIACh, TEMIIEPATypHBINA
K03(uIMEeHT KOHJEHCATOPOB y3lla 7 OTpPHUATEIbHBIH M CIMIIKOM BEIMK O aOCONIOTHOM BeIWYMHE, a €cin
YMEHBIIMIACh — 3TOT KO3 (GHUIMEHT WM TOJIOKUTENIEH WIN OTPULIATEIIeH, HO MaJl 110 aOCOJIIOTHOMY 3HaUEHHIO.

JaB y31y TOTHOCTRIO OCTBITH, 3aMEHSIOT KOHAEHcaTophl, cocraBisomme 7CJ] M3MEHHUB WX TeMIlepaTypHBIH
KOX(pHUIHUEHT B HYKHYIO CTOPOHY M COXPaHHB CYMMAapHYIO €MKOCTh (HE 3a0BITh IPOBEPUTH YCTAHOBKY Hadaia
IIKasb!).

[ToBTOpsiA 3TH omepammu, HeoOXommMo moOMTHCS yxoma dacToTel I'TIJl mocie MOBBIIEHHS TEMIIEPaTyphl €ro
neraneir Ha 30...40°C e Gonee wem Ha | k['m. B 3ToM ciygae yxon 9acTOTHI IPHMEMHHKA B IpOIlECCe HOPMAIbHON
paboTs! He Oyaet npesbimath 100 ' 3a 10 ... 15 MuH, 4TO MOXKHO CUUTATh YIOBJICTBOPUTEIILHBIM.

Ecnu ynanock nobuthbest crabunbHocTd yactotel ['TI/] Ha 10-mMeTpoBOM Juana3oHe, TO TEPMOKOMIIEHCAIUSI Ha
OCTalIbHBIX JMana3oHax, Oe3yCIOBHO, JOCTH)KMMA, HO BCIO PaboTy Mo moadopy TeMIepaTypHbIX KoddduineHTOB
KOHJICHCATOPOB y3J1a 7 MPUAETCS HOBTOPUTH Ha KaXIOM M3 HUX.

Haubonee BeposTHbIE NPUYMHBI, HE MO3BOJIIOIINE JTOOMTHCS TpeOyemoli cradbunpHocTH vactoThl ['TI/[: ruroxoe
Ka4ecTBO KaTymKkH L3, HeCTaOMIBHOCTH KOHJIEHCATOPOB y3na 7, wiu 6C8, 6C7 u 6C6 y3na 6.

Karymky L3 kemaTenpbHO HaMOTaTh Ha KapKace M3 paJdoOKepaMHUKH. BO3MOKHas 3aMeHa — TepMOpEaKTHBHAS
IUTacTMacca, MMEIOIasi MaJible JUAIEKTPUYECKHE TTOTEPH M TEMIIEpPAaTYpHBIH Kod(QUIMEeHT JIMHEeHHOro paciupeHns
TKJIP. Hanpumep, AT'4C, TKJIP koropoii (2 — 3)-FO-° (uns cpaBrenns — TKJIP dropomtacta — 4 (200 — 250)-
10~°). Kapkac xarymkum L3 [OIKEH MMETh KaHABKM Ul (DMKCAIMH TIOJOXKEHHs IIPOBOJA, @ €CIIM HX HeT —
HEo0X0AMMO Tepes; HaMOTKOW cMa3arh Kapkac kieeM b®-2 mmm bB®P-6 ¢ mocnenyromeid Cymkold mpu TeMmIeparype
80...100°C. ITpoBoa BO BpeMsi HAMOTKH JTOJDKEH OBITh HATAHYT.

OTI[eHbH])Ie OK3CMIIAPbl KOHACHCATOPOB HMCIOT HEIPHUATHOC CBOMCTBO CaMOITPOU3BOJIbHO H3MECHATH CBOIO
€MKOCTb, YTO MOKET OBITh BBISBIICHO TOJBLKO MU KOoHTpoJe yactorsl ['TI/] mocie 3aMeHbl Takoro KoHaeHcaropa (0JHO
u3 HauboJee TshKeIbIX ucnbiTaHui npu perynuposke I'TI/I!). Xopomux pe3ysinbTaToB jerye JOCTUTHYTh, UCTIONb3Ys B
kouType ['TIJ] konnencaropsl Tunia CI'M, KI'K, Ho MmoxHO o6otiTich u Tumamu KCO, KJIC, KTK, KM.

IIpoBepka ¥ HACTPONKA BHICOKOYACTOTHOIO TPAKTA

Ilepen mactpoiikoit BY Tpakta HeoOxoammo yOemauThCS B MPAaBWIBHOCTH PEKUMOB TPAH3UCTOPOB IEPBOTO
cmecurens 1 YBY. OHu 10/KHBI OBITH TAKUMH )K€, KaK U 'y TpaH3ucTopa Broporo cmecuress 1 YIIY 500 k[,

Curnan I'CC mopaeTcs Ha aHTEHHBIN BXOJ NmpueMHHKa. IIpu HacTpolike TpakTa KaXJOro AMana3oHa CHavaja
yCTaHaBJIMBAIOT MAaKCUMAIIbHYIO Beln4nuHy curHaia (1o 100 mMB), nHade u3-3a pacCTpOWKH KOHTYPOB €r0 MOXHO U He
obHapyxutb. JobuBmuce mnpuema curHana ['CC mpu ycTaHOBKE €ro 4YacToThl Ha CepeluHy Jualra3oHa,
I0CIIE0BATEILHO HaCTpanBatoT [1-KOHTYp, y>KOTIOJIOCHBIH (QUIBTP U MTOJIOCOBOH (DUIIBTP YaCTOTHI CUTHAJIA.



PerymupoBkoii II-koHTYypa mobuBaroTcsi MakcuMyMma mHoka3aHuit S-metpa. [lng amanmaszona 10 m S/ HEoOxoammo
YCTaHOBHTH B IIPaBOE TI0 CXEMe IMOJIOKEHHE (3TO MOJI0KEeHNE OyneM Ha3bIBaTh 1-M, a MOKa3aHHOE Ha cxeMe — 9-M).

[Tpu pabote Ha nuanasone 15 m S/ ycranasnuBatot B 3-e nojoxeHue, Ha 20 M — B 5-e, Ha 40 M — B 7-¢, 80 M —
8-e, 160 M — 9-e mosnokeHus (HEUCIOIb30BaHHBIE NONOXKEHUS S/ MOTYT NPUIOAUTHCS NPU paboTe Ha HEHACTPOSHHYIO
AHTCHHY W JIs HapalluBaHUA YrClia 11ara3oHOB le/IeMHI/lKa).

CumsuB curdan ['CC 1o BenMYMHBI, NpPU KOTOPOM S-MeTp ycTaHABIMBAETCS B CpEOHEE IOJOXKEHHUE, CleAyeT
HaCTPOUTH Y3KOINOJIOCHBI (mibTp ¢ momomplo C6 W yOeanThes, YTO MaKCHUMalbHBIE IIOKa3aHUs S-MeTpa He
COOTBETCTBYIOT KpaifHEMy IOJIO’KEHHUIO 3TOI0 KOHJEHCaTe-pa. B IPOTHBHOM cilyyae MpUAETCsS yTOUHUTh YUCIO BUTKOB
KaTYIIKH Y3KOTIOJIOCHOTO (pHiIbTpa.

Hactpoiixy momocoBoro ¢pribpTpa HeoOXoauMo npoussectu npu nepectpoiike I'CC BHyTpu auana3zona, He 3a0bIBas
KaKIBIA pa3 TOACTpaWBaTh Y3KOMOJOCHBIH (HIBTP MO MaKCUMyMy IOKa3aHMH S-meT-pa. B cimydae TmartenmsHON
PEryJIMpOBKH IOJIOCOBOTO (HIBTpa, KOTOPAs AOCTHraeTcsi HeOOIbIIOW PacCTpOHKOM ero KOHTYpPOB BBEPX M BHH3 OT
TPaHUI] IUana3oHa, MOKa3aHus S-MmeTpa mpu noctosHcTBe HampspkeHus I'CC u ero mepecTpoiike BHYTPH KaxZIOTO
JMana3oHa u3MeHsoTcs He 6osiee yeM Ha 10 ... 20 MKA (Bcs mkana S-metpa 1 MA).

[Tpu npaBUIIBHON peryjiIMpoBKe NMpHeMHHKa MUHUMalbHOe HanpspkeHne I'CC Ha ero BXoje, KOTOPOE MOXKET OBITh
YETKO BBIZICJICHO Ha (DOHE IIIyMOB Ha BBIXOJIC MPHUEMHHUKA, COCTABIsICT: Ha auana3one FOm — 0,3 mxB, 15 — 0,4 MkB,
20 m — 0,6 mxB, 40 M — 1,5 MxB, 80 M — 3 MxB, 160 M — 5 mkB.

CBuIeTENHCTBOM pEaIN3alMi MOJHOW YyBCTBUTEILHOCTH MPUEMHHUKA CIYXHT U 3aMETHOE BO3pacTaHHE LIYMOB Ha
€ro BEIXOJIe IIPH HAaCTPOMKe y3KONOJIOCHOTO (GuibTpa Ha auanazone 10 M. Ha 15-meTpoBoM quana3oHe ypoBEHb IIyMOB
JIOJDKEH BO3pacTaTh MEHbIIe, Ha 20-METpOBOM JAMAra3oHe ITyMbl Y3KOMOJOCHOTO (HIbTpa (3a CUET €ro 4aCTUYHOTO
BKITIFOUCHHMS K BXoAy YBUY) mouTtn He3aMeTHBI, a Ha OCTAJIBHBIX JHANa30HaX COBCEM HE 0OHApYKHBAIOTCS.

I'panyupoBka S-meTpa
U MPOBEPKA OCHOBHBIX XapaKTePUCTHUK NPHUEMHHUKA

Kak ykaspIBamoch BEIIIE, TPagyHpoOBKa S-MeTpa MpHeMHHUKa BhImoiHsAeTcs Ha muama3oHe 20 M. Curnam I'CC c
gactoToii okono 14 150 xI'm m HampsokeHumem 50 MKB momaercst Ha BXOHX TNpHEMHHUKA, a 3aTEM IIPOU3BOAATCS
TIIATENbHAS YCTaHOBKA YAaCTOTHI NMPUEMHHKA M PETYIHPOBKH [I-KOHTYypa M y3KOIIOJIOCHOTO KOHTypa IO MAaKCHMYyMY
TOKa3aHul S-MeTpa.

ITon6opom BenuumHbI pe3uctopa /3R14 moOuBaroTcs MOKa3zaHUK S-MeTpa, ONMM3KUX K CepeArHE ero MIKaIbI (3TO
oyzaer Touka S9). OcTanbHbIC IEIEHUS S-METpa HAHOCAT B COOTBETCTBHU C IBYMs IIEPBbIMHU CTONIOIamMu Tab. 10.

Tabnuya 10
Jleenne mKabI HanpsizkeHne Ha Bxoje I[pumep moka3zanmii S-
npueMHHKA MeTpa, MKA
4 1,5 mxB 20
5 3 MmxB 150
6 6 mxB 260
7 12 mxB 360
8 25 mxB 440
9 50 mxB 500
9+10 n1b 150 mxB 600
9+20nb 500 mxB 700
9+30ab 1,5mB 800
9+ 40 nb 5 mB 900
9+50 nb 15 mMB 980

[MomyueHHas B pealbHOM TNPHEMHHKE IIKana S-MeTpa OyAeT HECKOIBKO HE COOTBETCTBOBATH IIOKA3aHUSM,
TIPUBEACHHBIM B TIOCeIHeM cTomome Tadi. 10, u3-3a pazdpoca xapakrepuctuk Tpansuctopos YBY, YIIU u YIIT APY.

J1s oLieHKM AMHAMHYECKOTO AMana3oHa IPUEMHHKA K €r0 BXOAY Yepe3 TPOHHHUK ofHOBpeMeHHO noakiogaT I'CC
u aHTeHHy. [IpoBepky mpousBoasaT Ha Auamna3zone 20 M, Te YyBCTBHTEIBHOCTh MpHeMHHKa Onmm3ka K 1 MkB. OTpickaB
CUT'HalI, CIBIIIHBIA «Ha npeaeie BO3MOYXHOCTEM IMpUuEMHHKa (HOHCSHO JJIA OTBICKaHUS TaKOT'O KOHTPOJIBHOI'O CUTHAaJIa
UCIIOJIb30BaTh BMECTO aHTEHHBI MPOBOJ AJWHOW okojo 1 M), HacTpaumBaroT ['CC Ha 3Ty ke 4acTOTy, MOCJE 4Yero
pacctpauBatot ero Ha 10 — 15 xI'n, 1. e. BeBoaaT curHan I'CC u3 nosock! nmpomyckanust OMD, HO OCTaBIAIOT €ro B
niosioce nporryckanust BU tpakra u @CC 5 mI'n. YBennuuas BeixoaHoe Hanpsbkenne I'CC ckaukoobpaszno Ha 20 1b (B
10 pa3 mo HampspKEHUI0), YOSXKIArOTCS, YTO MpH Mojade Ha BXox mnpueMHuKa curHana ['CC nampspokenwem 10 mB
CJBIIIMMOCTb KOHTPOJIBHOTO CUTHAJIa COBEPILEHHO HE U3MeHsieTcsd, a npu noaadye 100 MB 3ameTtHo yxynmaercs. Takum
00pa3oM, BHETIOJIOCHBIA CHUTHAJI, TPEBBIMIAOIINI JyBCTBUTENFHOCTh NpueMHHKa Ha 80 nb, mexwur B mpenenmax ero
TUHAMAYECKOTO IHAla30Ha, a MPEBBIIAONNA TyBCTBUTENRHOCTh Ha 100 b — sBHO 3a rpaHumIel TUHAMHYECKOTO
IuamaszoHa. Takoi pe3ynpTaT mo3BOJSET IPy0O OLIEHUTH BENWYHHY TUHAMUYECKOTO Iramna3oHa nprueMHuka B 90 ab.



Ecnm puHaMuyeckuii nuamna3oH mNpueMHHKa okasaics MeHblne 80 nb, HeoOXxoammo momo0parh peKUMBI
TpaH3ucTopoB YBY u cMmecutenell, HauaB ¢ yBEIMUYEHUS IIPOTEKAIOLIMX YEPE3 ITU TPAH3UCTOPHI MIOCTOSHHBIX TOKOB,
WK TIPOCTO 3aMEHUTL 3TU TPAH3UCTOPHI Ha 6onee YAadHbIC 3K3EMIUIAPLI. ITonbITKM aHAJIOTrMYHBIM ImyTeEM )106I/IT])C)I
JUHAMUYECKOro nuama3oHa Oomee 90 nb oOpedeHbl Ha TpoBal, TaK KaK »dTa BEJIHYHMHA OIPEACIICTCS
XapaKTEepPUCTUKAMH JIyUIINX 00pa3lioB MPUMEHEHHBIX TPAH3UCTOPOB M CXEMOM MOCTPOSHHST IPUEMHHKA.

B 3akmroueHue mpoBEpsIOT M30MPATENBFHOCTh MPHEMHHKA O 3¢pKajJbHBEIM KaHalaM. [IpoBepKy BHIMOJHSIOT Ha
muarazoHe 10 M, rie 3Ta H30UpaTeNbHOCTh MHHAMAITBHA.

Ha Bxon mpuemnuka noapawror curHain ['CC c wyacroroit 28 500 kI'm u HanpsokeHuem 10 mxB. TmarensHo
HACTPAMBAIOT MIPUEMHHK Ha 3TOT CUTHAJ — MOKa3aHusA S-meTpa oyayT okoino S8. M3menstor gactotry ['CC Ha Oim3Kyio
k 18500 x['m (3epkaspHas YacToTa MEPBOrO IMPeoOpa3oBaTeNs YacTOTHI) W yBenmmumBatoT HampsbkeHue ot ['CC mo
BO300HOBIICHHS TpHEMa €ro CUrHaia (IIOKa3aHWs S-MeTpa JOJDKHBI OBITh omsiTh S8). Criemyer yOemuThCs, UTO UL
9TOr0 Ha BXOJ NPHEMHHMKAa HAJ0 TOoAaTe He MeHee 1 B, T. e. momaBieHHe 3epKaJbHOTO KaHaja IEPBOTO
npeobpa3oBarens 9acTtoTel Oyner okoiuo 100 ab.

3areM NOJar0T Ha BXOJ MpUeMHHUKa curHan ¢ yactotoit 27 000 xI'u. [ns nomxydeHus S8 mo 3TOMy CUTHAIy Ha BXOJA
npueMHuKa npuziercs noaats 0,3 B, T. e. ocnabiieHre 3epKajJbHOIO KaHajga BTOPOro Mpeodpa3oBareist YacTOThl OyaeT
okoio 90 nb. He paccrpauBaiiTech, 4TO 3TOT IOKa3arelb XYK€, YeM H30MPATEIbHOCTh MO 3EPKAILHOMY KaHAITY
IepBOrO Mpeodpa3oBaTeliss: Jaxke JUIs NPO(PEeCCHOHANIBFHBIX MPUEMHHUKOB IIEPBOrO KJlacca HOPMa IIOJIaBICHUS
3epkasibHOro kaHana 80 ab!

Ha Gonee HU3KOYACTOTHBIX IUANa30HaX U30HPATEIHHOCTh MMPHEMHUKA 10 3ePKAIHBIM KaHAJIAM JIy4IIe, HAIpuMep,
MPOBEpKa OCIa0IIeHNs 3epPKAFHOTO KaHala BTOPOTO IpeoOpa3oBaTelsi YacTOTHl Ha Auama3oHe 15 M maer pe3ynbrar
okoJjio 100 ob.

YOemuBIIACTD, YTO BCE XapaKTEPUCTHKH MMPHUEMHUKA COOTBETCTBYIOT 3ayMaHHBIM, MOXKHO IPUCTYIHTH K IIPHEMY
CUTHAJIOB JIIOOUTENbCKUX paanoctannuid. 7.3 u 100 %

2. Ha 0a3e npueMHUKa — npueMonepeIaTYnK

ITocTpouB mpHEMHHUK KOPOTKOBOJIHOBHKA-HAOTIOMATENSI, BHl CMOXKETE BCTYNUTH B MHP KOPOTKHX BOJIH,
3allOJIHCHHBI B JIIO0OE BpEeMs CYTOK CHTHAJAMH ThICSY WHIUBUAYAIBHBIX M KOJUICKTHBHBIX MEPEIarolIuX
JTFOOUTENBCKUX PaIUOCTaHIMHA. MHTEpeCHO CIylIaTh MX IMEPEroBOPbI, pacchliaTh, a WHOTAA M II0Jy4aTh B OTBET,
KapTOYKU-KBUTAHIMH, [OJATBEPKAAIOIIME TPUEeM OTHX paauoctanimiti. Ho eme 0ojee HMHTEPECHO HMETh
MIPUEMOTICPEIAIONIYI0 PAIUOCTAHIMI0. TOJBKO TOrJa BBl CTAHETE HE ITACCHBHBIM, a4 AaKTUBHBIM YYaCTHUKOM
KOPOTKOBOJIHOBOTO PaJHOCIIOPTA.

st pabotel B 3dupe paanoiaroOUTensIM-KOPOTKOBOJIHOBHKAM OTBEJICHBI TUANIa30HbI YaCTOT, 3aHUMAIOIINE COTHH
kuiorepi. Kak ke OTBICKaTh Cpeayu HUX paJuOCTaHIMIO, OTBEYAIOIIYyI0 Ha Baml BbI30B? s pemieHus 3Toi 3amaun
panuoIO0UTEIN-KOPOTKOBOJIHOBUKM ~ NIPUMEHSIOT — IpOCTeiilliee K3  BO3MOXHBIX — PEUICHHH —  OTBeYarolias
panuocTaHiys padoTaeT Ha TOW K€ YacTOTe, YTO U PAJUOCTaHLIM, KOTOPOH OHa OTBEYaeT. ITO MPABUIO COOJIIOAAETCS
BCEMU PaIHOIIOOUTEIIMI-KOPOTKOBOJTHOBHKAMH, 3a UCKITFOYCHUEM OYCHB PEIIKUX CIy4aeB paboThI ¢ pa3HOCOM YacTOT
nmpreMa U mepemadn. Takoi crmocod CBSI3M MHOTIA HCIIONB3YETCS PalUOTIOOUTEIIECKAMU IKCIICTUIMAMHU, HO U TOT/IA
Pa3HOC YaCTOT MPUEMA U Iepeladi OOBIYHO COCTABIISCT AUHUIIBI KHUIIOTEPII.

Ecnu Ha nrOOUTENBCKOM KOPOTKOBOJIHOBOM PaJUOCTAHIIMK HCIOJB3YIOTCSl OTHENbHBIC NPUEMHHUK WU TepPeJaTduK,
[IPY BCTYIUICHHH B PAJNOCBA3b BOSHUKAECT HEOOXOIMMOCTh TOUHO HACTPOUTDH MEPEIATINK HA YACTOTY KOPPECIIOHICHTA.
Ota onepanusi BHOCHUT ONPEICIICHHYI) HEPBO3HOCTh B MPOLIECC BXOXKJICHHS B PaJUOCBA3b, @ B COPCBHOBAHUSIX
KOPOTKOBOJIHOBUKOB MPUBOJHUT K MOTEPSIM BPEMEHH, CYIECTBEHHO CHIDKAIOLIMM CIIOPTHBHBIC pe3yibTaThl. [ToaTomy
Cpeny paaroIroOUTeNeii-KOPOTKOBOITHOBUKOB (a B TOCHenHee BpeMsi W B MPOo(ecCHOHAIBHON PaJuoCBsA3H) HAILIHA
LIMPOKOE MPUMEHEHHE YCTPOWCTBa, OOECHEeYMBAIOIIME ABTOMATHYECKYIO HACTPOMKY IepelaTuiKa Ha 4YacToTy
NPUEMHUKA — TaK Ha3bIBACMbIC «TPAHCUBEPHI». B TpakTax 3THUX YCTPOWCTB MCIOJB3YIOTCS OOIIUE DJIEMEHTHI CXEM
MPUEMHHUKA U IIEpeaTYHnKa.

Hamr npueMHUK 3a7yMaH Kak 4acTh KOPOTKOBOJIHOBOI'O TPAHCHUBEPA. YCTAHABJIMBAS JOMOJHUTEIbHBIC Y3JIbI, €ro
JIETKO MOXXHO TIPEBPATUTh B TPAHCHUBEP, COOTBETCTBYIONIUI TpPeOOBAaHHSIM K KOPOTKOBOJIHOBOH JTFOOUTEIBCKOM
paarOCTaHIVH JTFO00H U3 YeThIPEX CYIICCTBYIONINX B HANICH CTpaHE KaTEropuil.

Eure pa3 HanoMuHaeM — He TOJIBKO Uil pa00ThI HA NepeIaTYuKe, HO U UIS ero (a 3HAYMT,
U TPAaHCHBEPA) MOCTPOIKN HE0OX0AUMO MOJNYUUTHh pa3pemienne MuHHCTEPCTBA CBSA3H!

Ha puc. 2.1 mpuBeneHa NpUHIMIHAANHAS CXeMa TPAHCHBEpa PAIMOCTAHIINHM TEPBOW KATETOPHH C IHQPPOBOH
LIKAJION.
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Puc. 2.1. MpuHuMnuanbHas 3neKTpuyeckKas cxema TpaHcuBepa

Jis moctpoiiku 0oJiee MPOCTHIX TPAHCHBEPOB MOTPEOYETCs TOIBKO YaCTh Y3JI0B, H300pakKeHHBIX Ha ATOH cxeme, U
HCKITFOUYEHHUE OHOM M3 JIaMI YCHUIIUTEIS MOITHOCTH. M3y4nB 3Ty cxemy, BBl yOEAUTECh, YTO BCE AIIEMEHTHI MPHEMHUKA
B HEH TPUCYTCTBYIOT, TaK YTO HU OJIHA KPYNHULA TPYJOB, 3aTPAau€HHBIX HA CO3/IaHHME NPHUEMHUKA, HE OKaXKETCs
oecrone3noi. Karymika L4 HaMmoTaHa Ha IIACTMACCOBOM Kapkace nuamerpom 9 mm mposogom [IDJIIO 7x0,07, yucio
BUTKOB 75, HAMOTKA « Y HUBEpCaJby, MIMPUHA CEKIIUH 8§ MM, alFOMUHUEBBIN SKpaH AuaMeTpoM 33 MMm.

Hpoccens L5 HaMOTaH Ha KepaMu4eckoM kapkace auamerpom 18 mm mposogom I13JIO 0,25. Haunnas ot xoHua,
COEJIMHEHHOTO ¢ KoHJleHcaTopoM C/6, HaMaThIBAalOTCS B OJIMH CJIOM BUTOK K BUTKY HO BUTKOB, a 3aTeMm emie 15 BUTKOB

¢ marom 1 Mm.

Karymku 16 u L7 conmepxart 1o 3 Butka nposoga [19B-2 0,72, HaMOTaHHBIX ¢ maroMm 3 MM Ha pe3ucropax R22 u

R23 (MIIT-2).



2.1. Tpancugep aist padoTsbl Tegaerpagom
Ha auana3oHe 160 M ¢ BBIX0JHOM MOIHOCTLIO 5 BT

Jns mpeBpaieHns IprueMHUKa KOPOTKOBOJIHOBHKA-HAOMIOAaTelsl B TPAHCUBEP HAYMHAIOIIETO KOPOTKOBOJIHOBHKA
HEOOXO0IMMO BBECTH

CIeyIOIe AETalu, y3/Ibl M LeNu: Lenu nepexmodeHus «.[lpuem — Ilepedauay, reHepatop TenerpadHoro
curHana Ha yacrore 500 xl'm, nBa cmecuTens, paboraromux B pexume «/lepedaua», MpeABapUTENbHBIN YCUIUTEID
MOMIHOCTH MEpeaaTyrKa, cornacy}omnﬁ (bI/lJ'II)Tp 4acCTOThI CUTHAJIa, BleO[lHOﬁ Kackaa yCUJIIUTEISL MOIIHOCTH, JE€TCKTOP
HalpsKEHU B aHTCHHE, TOMOJIHUTECIIbHBIC UCTOUYHUKU IMATAHUA.

Henu mnepexirouenust «llpuem Ilepedaua» yTpaBisiOTCS KOHTAaKTOM IeJaid (MOXKHO HCIIOJIB30BaTh KHOIKY,
TyMOJIep), TTOAKIII0UYaeMoi K pazbeMy X4. [Ipu 3aMbIkaHUM KOHTAKTa IIEHSUIH JIEBBIH 10 cXeMe KOHel] 0OMoTKH peie K/
yepe3 HaxOoJsIuiics B y37€ BBIIPSIMUTENIECH PE3UCTOP OKa3bIBAETCS COEAMHEHHBIM C KoprmycoM. Tak kak Ha Apyroi
KOHeIl 0OMOTKH pene K/ ocTosHHO ogano HanpspkeHne — 100 B, Haxxatne nenany npuBeeT K cpabaThIBAaHHUIO pelie
Y CHIDKEHHIO OTPHULATEIFHOTO HAIPSDKEHUS Ha IBIKKE pesnuctopa R16. B pesynpraTe KOHTaKTH pene K/ mepeBoasTcs
13 MTOKA3aHHOTO HA CXEME COCTOSHUS B MPOTHBOIIOJIOKHOE M HA BBIXOJHOW KacKaJl yCHJIUTENS MOIIHOCTH HOAAETCS
HaIpsOKCHWE CMEUICHMS YMPABIIONICH CETKH, yCTaHABIMBAIOIIee paboumii peXuM 3Toro Kackama. Jwom V4
IIPEAOTBpalaeT 00ropaHne KOHTAKTOB IEJallH, LIYHTUPYs Halps KeHHE, BO3HHMKAIOIIEe Ha OOMOTKE pele B MOMEHT
paspbiBa IeHH ee muTaHusA. Y pene K/ deTeipe TPYyMIBl MEpeKII0YAoNX KOHTAKTOB. Y mepBoil rpymmsl K/-1
UCIIOJNIB3YIOTCS TOJIBKO 3aMBIKAIOLINE KOHTAKTHI B pexume «llepedaua» Ui OTKIIOYEHUS Y3KOIMOJIOCHOTO (uibTpa
4acTOThl curHana ot [1-koHTtypa.

Bropas rpynna K/-2 nepekirouyaer Hanpsbkenue +24 B ¢ neneii, paboraromux B pexume «/lpuem» (+24R), Ha
pabotaronue B pesxxume «llepedauay (+ 24 T). Hanpsbxenue +24R nogaercs Ha y3en YHY u APY (BbBoI 7, KOTOPEIi
B MpHEMHUKE ObUT coequHeH ¢ +24 B moctosiHHO), a +24 T Ha y3m161 reHepatopa 500 x['m CW u mpeaBapuTeIbHOTO
YCHIINTENSI MOIIHOCTH nepenarunka. Hanpsbkenue 4-24R Ha BeiBosie 7 y3na /3 oGecrieunBaer paboty APY B pexxume
mpueMa. [Ipu nepemgaye HampspDKeHHE C BRIBoJA 7 y37a /3 CHHMAaeTcs, M HapsDKCHHE perynupoBkd ycwieHus YBY u
VI mpueMHHUKa CHIDKaeTcs a0 MuHEMyMa. Kpome Ttoro, HampspkeHuss + 24T m +24R mopmaroTcs Ha y3en
niepekitoueHus «IIlpuem — Ilepedauay, Tae ucnonb3yrores it GopmupoBanus Hanpsokerns R u T. Hampsokenne R
osmsko k O mpu mpueme, a MpH mepeaade cTaHoBUTCA paBHBIM — 8 B, a I' 6musko k O mpu nepenade U CTAaHOBHUTCS
paBHBIM — -- 8 B mpu npueme. DTH HanpspKEHUS YIIPABISAIOT pabOTON CMECHTENEH: Ha BBIBOJBI 4 y3JI0B CMECUTeNeH 4
U 9, coeNnHEHHbIE B MPUEMHHUKE C KOPIyCOM, B TPaHCHBEpE MOJAeTCs HampshkeHue R, a Ha BBIBOABI 3 cMmecuTenei
nepeaarunka (y3nbl /0 u 20) — wnanpspbkenue 7. Takum 00pa3oM, CMECHUTEIH NPUEMHHKA 3alUPAOTCA B PEKUME
«llepeoauay, a cMecuTeny nepenardyuka — B pexume «[Ipuemy. Hanpsbkenue T ucnonb3yercst U ISl yIPaBICHUS
paboToii MpeBapUTENEHOTO YCHIMTENS MOIITHOCTH NTEePEAaTIHKa.

Tperbs rpynma xoHTakToB B pene K/-3 ympasuser «Paccmpoiixoiy T'TIJl. B npuemnuke «Paccmpotixa» Oblna
MOJIE3HBIM, HO HE HEOOXOIMMBIM OpraHOM YIpaBJICHHs, a B TpaHcuUBepe Oe.d Hee He oOoWTHCH. [leno TyT B
cnenytomem: ecnu yactora ['TIJl ocraeTcss HEM3MEHHOM INPHU NEPEXOJE TPAaHCUBEPA C IpHUEMa Ha Iepeaady, 4acToTa
repegaTyika OyIeT TOYHO OINPENeNATHCS YacTOTOM HAcTpoiku mpueMHuKa. Ho xoppecnoHAeHT (0cOOeHHO HMMEIOIIHIA
paszenbHble MPUEMHUK U NEPEeAaTINK) MOXKET BBI3BATh BAC Ha YAaCTOTE, HEMHOTO OTJIMYAIOIIEHCS OT YacTOTHI BAlIero
nepenatunka. [Ipu otcyrctBun «Paccmpotiku» Bbl, BBIHYKICHHBIC MEpPE OTBETOM MEPECTPOUTH CBOW NPHUEMHUK,
W3MEHUTE W 4YacTOTy MepeAadyd. B pe3ynapraTe HUYETO HE IMOJO3PEBAIOIIMI KOPPECHOHAEHT MOXET Balll CHTHAI
«11oTepATH». VIMEHHO IO3TOMY B TpaHCHBEPE HEOOXOAMMO UMETh HE3aBUCUMYIO HACTPOHKY mprueMHuKa. C 3TOH Lenbio
HaNpsDKEHUE ¢ JIBIDKKA R3 MOJaHO Ha BEPXHHUM MO CXeMe KOHTAKT S5 He mpsAMo (Kak 3TO ObUIO B MPUEMHUKE), a Yepes
K1-3. Tlpu mpueme BBIKIIOYATENhL PACCTPOMKM S5 pabdoOTaeT Tak ke, Kak OH paboTan M B npueMHuKe. Bo Bpems
nepenaun « Paccmpotixa» Bcernia BBIKIIIOYEHA.

Takum 00pa3oMm, eciu BBl YCHBIIIMTE BBHI30B HE Ha YacTOTE€ HACTPOWKM NPHEMHHMKA, HEOOXOIUMO BKIIOYHTH
«Paccmpotixy» 1 ¢ ee IoMoIIBIO TOACTPOUTH NpueMHHUK. [Ipu nepexosae Ha nepenady «Paccmpouixay BBIKIIIOUUTCS, U
KOPPECHOHJICHT OOHApPY>KHT Balll CUTHAJI Ha IIPEXHEH JacToTe.

KonTaktel K/-4 nepexiroualoT U3MEpUTENBHBIN pUOoOp ¢ paboThl S-MeTpoM B pexxkume «/Ipuem» Ha W3MEpEHHUE
HapsDKCHUS B aHTeHHE. B pexume «Ilepedauay BeiBoA 9 y3ma 13, coemuHSIOMMUIACS B IpueMHUKe ¢ PA-/ MOCTOSHHO, B
TPaHCHBEPE COEAMHEH C MPUOOPOM TOJBKO B pekuMe «/Ipuemy», a mpu nepenade Ha PA-/ mojaercs HanpshKEHHE C
BBIXOJa y37a /6.

B tpancuBepe ncmonp3yloTcs eme 2 HampaBiIeHus nepexmodarens S3: HanpaBieHue S3-2 coenuHseT TenerpadpHbIil
KJII04, MOJKITIOUEHHBIN K passeMy X3, ¢ y3noM 2/ ¢ pexume «I'JII'», a B cpeqnem nonoxenun S3 (mexny «TJII'» u
«TJIDy) obecrieunBaeT NMOCTOSHHOE 3aMbIKAHHUE KOHTAKTOB KJIIO4a. DTO MOJIOKeHHE S3 yJIOOHO HCIONb30BaTh NPHU
HACTpOMKE NepeaTunKa.

Hanpasnenne S3--3 B TenerpaHoM nepenaTdynke HE Hy)KHO, HO YTOOBI HE BO3BpAlIaThCS K pachaiike KOHTaKTOB
9TOrO TEpeKJroyareNs MpH JOAEIKEe TPAHCHBEpPAa HAa PEXHUM pPaboThl Tene(OHOM, HCIIOIb3YeM 3TO HalpaBlCHHE B
COOTBETCTBHH cO cxemoii puc. 2.1. Hanpsokenne +24 B B pexume «I'JII'» Oyner Ha BeiBoze 2 y3na 22 Kak IpH MIPUEME,
Tak u pu nepenave. CoequHEHNE ¢ STHM BEIBOJOM BhIBoAa /3 y3ma /3 (B mpueMHHUKE Ha Hero ObLI0 mogaHo +24 B) Ha
pabore YHY mpuemnunka He ckaxerca. Bo Bpems temerpaduoit nepegaun YHY npuemMHHKA IpoIoipKaeT padoTaTh,
obecrieunBasi CAMOKOHTPOJIb IPH paboTe Ha KITFoUe.



Teneparop 500 xI'u CW npu 3ambikanum TenerpadHoro kiroua (Wid ycraHoke S3 B cCpelHee IOJIOXKEHHE)
BBIpabaThIBaeT HamNpshKeHHEe ¢ gactotor okoso 501 kI'm. MmenHo takoif curHan 2-i [IY mpreMHHKa COOTBETCTBYET
HacTpoliKke Ha TeJerpadHyro CTaHIHWIO, TAK KaK OH MOCJIe AETEKTHPOBAHUS NpeBpallaeTcsi B cCUrHai ¢ yacroroi 1 kI'm,
Ha KOTopyto HacTpoeH ¢uistp YHY.

VIIY 500 x['u mpu mepexojie Ha mepeaadyy MMeeT MUHUMAIbHOE YCUJIEHHE, HO €ro JOCTaTOYHO JUIsl MOMaJaHus
curHana ¢ yactortoit 501 kI’ Ha merekrop. I[lockonbky mpu nepenaue tenerpadom YHY pabotaer, obecrieunBaercs
MIPOCIyIINBaHUE COOCTBEHHOT'O CHTHAJIA.

Cursain ¢ y3na 2/ npoxoaut uepe3 OM® u nogaercs Ha 1-if cmecutens nepenaryrka. Ha BeIxoge aToro cmecurens
mosiBisieTcst curaan ¢ gactotod 501 k['1 (wacroroit curmama 1-# ITY mpmemuuka mpu paborte Temerpadom). IToT
curaai npoxonut yepez @CC 5 MI'1 u mogaercs Ha 2-if CMECHTENb IepeJaTInKa.

BenomuauM, uro st quamasona 160 m:

fnys — f rng — fcuenana. fcuaznana = frpg — fpy.

NmenHO mocnenHee BEIpaKEHUE ONpPEAETseT 3HaYeHHE YaCTOTHl CUTHAJIA HA BBIXOJIE 2-TO CMECHTEINS IepeIaTInKa.
CrnenmoBatenbHO, B 3TOM cMecHurene (Ipu HemsMeHHOCTH dacToTel ITIJ[ mpm mepexonme ¢ mpuema Ha mepenady)
(OpMHUPYIOTCS YACTOTHI CUTHAJIOB IIEpeIaTuMKa, TOUHO COBMAAIOINE C YACTOTAMH HACTPOMKH PHUEMHHKA.

[Mpoiinst yepe3 MojocoBol (HUIBTP YaCTOTHI CHUTHAIA, TelierpadHble MOCBUIKH MOCTYNAIOT Ha TpeIBapUTEIbHBIN
YCWJINTENh MOIIHOCTH, COCTOSIIIUNA M3 y37a /8 W YCTAaHOBIEHHOTO BHE 3TOTO Y3Jla MOIIHOTO TpaH3ucropa VJ,
Harpyskoii V5 ciayxar cornacyromiue (GHUIbTPhI YaCTOThI CHTHAJIA, BBIXOJ KOTOPBIX IMOJKIIOUYEH K BXOIY BBIXOIHOTO
KackaJa yCUJIUTENl MOILIHOCTU mepenaruyuka. Harpyskoil aToro kackaga ciy>kuT II-KOHTYp, BBIXOJHOE HampspKeHHE
KOTOPOTO nojaercs Ha pazbeM X/ (B aHTEHHY paJiMOCTaHIMHK, OOIYIO Ul IpUeMa U Iepeadn) u yepes pesucrop R/
— Ha JETEKTOp HaNpsHKEHUs B aHTEHHE.

PaccMoTpuM cxXeMBI HOBBIX Y3JIOB TPaHCHUBEPA ITOAPOOHO.

JleTeKTOp HANPSIZKEHUs] B AHTEHHE

Tax kak y pesucropa /6.R] nerexropa HampsukeHus (puc. 2.2) conportusienue B 50 pa3 MeHbIIIE, YeM y PEe3UCTOpa
RI1I, ua nuon 16V1 nonaetrcs 2% OT HaNpsDKEHUS, Pa3BUBACMOr0 B aHTEHHE. JTOT I'EPMaHUCBBIN THOJ] 00ECIICUnBaCT
JIETEKTUPOBaHNE HEOONBLIMX 10 aMIUIUTY/Ie CHI'HAIOB. HamnpspkeHne MOCTOSHHOIO TOKa OT(MIBTPOBBIBACTCS IETIBIO
16CI1 — 16R2 n mopaercst Ha U3MEPUTENBHBIA PUOOP, MOKAa3aHKsI KOTOPOTI'0 IIPONOPLINOHAIBHEI BEIXOJHOH MOIIIHOCTH
nepegaTymuka.
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PMC. 2.2. anHU‘MnMaanaﬂ ANeKTpn4yeckasa cxema AeTeKTopa Hanpﬂ)KeHMﬁ B aHTeHHe

BbixogHoOM Kackaj YCJINTE/IA MOIITHOCTH

[IprHIMIIHATBHAS 3NIEKTPHUYECKas CXeMa BBIXOAHOTO KacKala YCHJIMTENS MOIIHOCTH IepeJaTiHKa C LEIsIMUA €ro
MMUTaHWS TIpUBE/IeHa Ha puc. 2.3.

B ycunmutene (puc. 2.3) mpuMeHEH HE TPaH3UCTOP, @ MOIIHBIA Jy4eBoil menton ['Y-50 ¢ HampsokeHHeM Ha aHoJe
+300 B. CmenaHo 3TO MO CHEYIOUIMM COOOPaKCHHSM: TPAH3UCTOPHBIA YCHIUTEIh MOITHOCTH TpeOyeT CIIOKHOU
CXEMBI 3aIUTHl OT CIy4aifHOTO OTKIIIOYCHHS HAarpy3Kd (aHTEHHBI); JIAMIIOBBI ke CIOCOOEH 0e3 Kakux-Imbo
HOCHG[{CTBI/Iﬂ BbIACPKATH MHOT'OKPATHOE YBCIMYCHNUEC BbIXOAHOI'O HAIIPAKCHUSA

HCIOJIb30BaHUC CPAaBHUTEIILHO MO[IJ,HOﬁ JlaMIibl IpU MaJIOM aHOJHOM HaIPS’)KCHUHN IMO3BOJIUT B HaﬂbHeﬁLlIeM 663
OO0JIBIINX TIEPE/EIIOK YBEINYNTh BBIXOAHYIO MOIIHOCTH nepenaryuka jo 100 Br;

JaMIOBBI YCHIIUTENb MOIIHOCTH, oOecleunBalonMid paboTy Ha BCEX JIIOOWTEIBCKUX KOPOTKOBOJHOBBIX
JMana3oHax, B HacTOsIIee BpeMsl 3HAYMTENIHLHO OoJiee AelIeB, YeM TPaH3MCTOPHBIH YCHIIMTEINb, 00Iaaalomnii TaKUMA
K€ BO3MOKHOCTSIMH.

Cepbe3HbIil HEIOCTaTOK JAMIOBOTO YCHJIMTENSI — CPaBHHUTEIBHO OONbIIME HANPSDKEHHWS NHTaHUSA. YiKe
MIPUMEHEHHOE B TpaHcHBepe HampspkeHue -1-300 B omacHO Uit sKU3HH, a MPUKOCHOBEHHUE K IEMSIM C HaMPsKCHHEM
+600 B mm +900 B B Ooiee MOITHBIX YCHIIUTEISX MOXKET OKa3aThCs CMepTenbHBIM. Bynpre octopokas! Xoporree
MIPaBWIO IpU paboTe C JIAMIIOBBIM YCWJIMTENEM — JEp)KaTb OJHY pyKy 3a CIHHOM, a IO HOTUM IOJIOKHTh
N30JSIIMOHHBIN KOBPHK.

BxomHo# curHam mojaeTrcs Ha YHPAaBILIIOIIYI0 CETKy Jammbl V3 uepe3 pesucrop R4, mpenoTBpamaroIminit
BO3MOXKHOCTb caMoB030y kaeHust kackana Ha YKB. Konzpencatop C3/ ucrnosb3yercst Kak SKBUBAJIEHT BTOPOI JaMIIbl
YCUIIUTEIA, KOTOPYIO Mbl IPUMEHUM TOJIBKO B TPAHCUBEPE paJuOCTaHINU nepBoﬁ KaTeropuu. B AHO/IHYIO IICIb JIaMIIbI



BKITIOYEH aHTHIIAPA3UTHBIA pe3ucrop R22, morepu B KOTOPOM Ha pabodmMx dYacToTax OMM3KH K HYINIO, TaK KaKk OH

3aIIyHTHPOBAH KaTyIIKON Lo6.
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Puc. 2.3. MpuHuMnuanbHasa 3neKkTpuyeckasa cxema BbIXOAHOIro Kackaga yCUnuTenst MOWHOCTH

Ilo nmocrossHHOMY TOKY aHOAHAsl LENb NUTAaeTcs 4depe3 Aapoccenb LS5. B 1enb BBICOKOIO HANpPSHKEHUS BKIIOYEH
¢unsTp C16 — RI12 — CII, npeaoTBpaniaroIinid MOSBIEHNUE BRICOKOYACTOTHOTO HAIMPSDKEHUS HA AJIEKTPOJIUTHIECKOM
koHaeHcarope C23. [luraromume HanpsHKEHUsI Ha YCHIIMTEh MOIIHOCTH MOCTYNAaroT ¢ BbiBojoB M (+ 300 B) u 16 (—
100 B) y3ma /5. Jlns 3TOr0 y3es BBIMPSIMUTENS COCAMHEH C BbiBogamu 3, 4, /1 u 12 cuimoBoro tpanchopmaropa.
DKpaHHpYIOIasi CeTKa IMOJIydaeT MUTAHHWE OT JOMOJIHUTEIbHOro ¢uibtpa RI/7 — (C24. Ha HuTh Hakajma JamIibl
MMOJTAIOTCS JiBa MPOTHUBO(a3HbIe HampspkeHus 6,3 B, cHumaembie ¢ BeBOJOB /3 u [5 cuioBoro TpaHcdopmaTtopa.
Cpenusist Touka /4 3TOH OOMOTKH 3a3eMIJICHA, YTO IMO3BOJISET B JANLHEHWIIEM HCIOJIB30BATh €€ B BEINPSMUTENE Ha
HanpspkeHue +5 B s nutaHus MUKpOCXeM M HUTEH HaKalla MHIUKATOPOB II(POBOH IIKAIEL.

Coraacywuue GuJIbTpbl YACTOTHI CHTHAJIA

Hnst nuanazona 160 m B y3ne /7 (puc. 2.4) UCHONB3YIOTCS TONBKO Apoccenb [7L6, pesuctopsl [7RS5, 17R6 n

kouzaencarop 17C5.
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Puc. 2.4. anIHLIMI'IVIaanaﬂ ANeKTpuyeckas cxema cornacyrowmx CbVIJ'IprOB 4YacToTbl CUrHana



JBa mocnegHUX >JeMeHTa 00pa3yloT (MIBTp B IENM MUTaHUS BBIXOZHOTO Kackana (V5) mpenBapHTENbHOTO
YCWJIUTENsI MOLIHOCTU TepenaTdyuka. Harpyskoil storo kackaga Ha nuanazoHe 160 M cayxut pesuctop [7RS5
compotuBiienueM 75 Om. Jlpoccens /7L6 IIyHTUPYET 3TOT PE3UCTOP IO MOCTOSHHOMY TOKy. Takum oOpa3om, Ha
nuarnaszoHe 160 M y3en /7 npencTaBiseT Ui TpaH3ucTopa V5 anepuoandeckyro (He HMEIOIIYI0 Pe30HAHCHBIX CBOMCTB)
Harpy3ky. Hanpspkenne ¢ 3Tol Harpy3ku HogaeTcst IMpsSMO Ha BXOJ BBIXOJHOTO KAacKaja yCHIIMTENsT MOIIHOCTH (CM.
puc. 2. 1). C nenoB a-reipHo, s amanazoHa 160 M ¢yHKOuM GUIBTPaMM W COIJIACOBAHMS y3iIoM [7 He
OCYLIECTBIISIIOTCS, HO CBOE Ha3BaHME OH IIOJHOCTHIO ONpaBJbIBAC€T B TpaHCHBEpe, paboTaromeM Ha BCEX
KOPOTKOBOJIHOBBIX JIFOOMTEIBCKUX ANANa30HaX.

Bce xaTymkm HamMOTaHBI Ha Kapkacax amamerpoMm 9 mm. Karym-ka /7L6 0e3 cepiedHWKa ¢ HAMOTKOW THIIA
«YHuBepcanb», BHIMOMHEHHOH mpoBogoMm [7OIHO 0,31, mmpuna ee cekumu 6 MM. OCTanbHBIE KAaTyIIKA C
cepaeunnkamu CIIP-1 mamortans! nmpoBoxom [IDIIIO 0,44 B ogmH ci10ii BUTOK K BHTKY. UHCIIO BUTKOB IPUBEACHO B
tabm. 11

Tabnuya 11
Oo6o3HaueHHe MO 17 L1 17L2 17L3 17L4 I7L5 | 17L6
cxeMme
Yucjio BUTKOB 3+3 4+4 5+5 9+9 15+15 50

IIpeaBapuTeabHBII YCHINTEIb MOIIHOCTH NEePeIaTYnKa

IIpunnunuanbHas >JeKTpUYeckas cxema y3na /8, BXOISIIEro B NpPeABapUTEIbHBIN YCUIMTEIb MOIIHOCTH,
IpHBeeHa Ha pH-C. 2.5. CUrHaJI ¢ 4aCTOTOM, paBHOM YacTOTe BBIXOJHOTO CHUTHAJIA IepelaTunKa, IIOCTyIaeT Ha MepBbIil
3arBop Tpansucropa /8V2 KUIS0b (kak u B y3imax nmpueMHHKa, MOXHO ncnosb3oBath KII1350 ¢ moboit Oyksoit). Bo
BpeMsI IpUEMa 3TOT TPAH3UCTOP 3alEPT OTPULATEIbHBIM HaNpsLDKEHUEM — Ha BBIBOJ 7 mojpaeTcss — 8 B, a ¢ BeiBoga 1
canmaercs + 24 B Ilenb ncToka 3TOro TpaH3UCTOpa 3a3eMIISIETCS Yepe3 OIUIETKY KOPOTKOTO KOAKCHaJIbHOTO KabeJIs, 10
KOTOpPOMY BXOJHOM CHTHall Mojaercst Ha y3en /8. DTo crenaHo Juisl WMCKIIOYEHWS TNapa3sWUTHBIX CBS3EH BXxona
MIPEABAPUTENBHOTO YCHIIUTENS C BBIXOAHBIM KAaCKaJOM YCHIIMTENS MOIIMHOCTH. Takwe CBS3M MOTYT BO3HHKHYTH
BCJIEACTBUE HANPSDKEHHUS MEXIy TEPBBIM 3aTBOPOM M HUCTOKOM TpaH3ucropa /8V2, xotopoe mosBisercs Omaromaps
ToKy [I-KOHTYypa, MpoTeKaromeMy 10 yJacTKy IIacCH.
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Puc. 2.5. MpuHuMnnanbHas 3neKkTpuyeckas cxema npeABapuUTeNIbHOro YCUNUTeNsi MOLYHOCTMU
nepeparTyunka

Harpyska tpansuctopa /8V2 — HU3KOOMHEIHA pe3uctop /8RS. Uepe3 aHTHIIapa3UTHBINA pe3nucTop [SR7 yCuieHHOE
HaIpsDKEHHE MOJAeTCAd Ha SMUTTEPHBIM MOBTOPHUTENb, B KOTOPOM HCIob3yercs: Tpanzuctop /8V1 KT603b (3ameHst
3TOTO TPAH3UCTOPA MPHUBENCHBI B ONMMCAHUU TAKHUX K€ MIOBTOPUTENEH, paboTaromux B npueMHuke). Pesucrop /8R6 —
aHTunapasutHelii. Hanpspkenue nuraHus kojuiekropa I8V wucnomb3yeTcs M JUISL CO3JaHUSA IOJIOKUTEIHHOIO
CMEIEHNs Ha 2-M 3aTBope TpaH3ucropa /8V2.

B y3 Te /8 pa3MerneHsl pe3snCTOPHl JEIUTENS HANpsHKEHUs, CO3AlONIero CMelleHne Ha 0a3e BBIXOJHOTO KacKaja
MIPEABAPUTENLHOTO yCHInTeNs (Tpausucrop V5), u pesucrop /SR, BKIIOUEHHBIH B I€Nb SMUTTEpa TpaH3ucropa V3,
paboTaromero B pexuMe YCHICHHUS Kilacca «A».

CMmecuTenn nepegaTunka



[TpunnunuanpHas >IEKTpUYECKas CXxeMa CMECHTEeNe! IepefaTanka npruBeaeHa Ha puc. 2.6. O6a cmecurens (y3Isl
19 u 20) uACHTUYHBI ¥ TIOBTOPSIOT CMECUTEIM IPUEMHHKA, OTIUYASICh OT HUX TOJBKO OTCYTCTBHEM (DUIBTpA MO IeTH
+24 B 1 pe3ucTopoB B LIENH UCTOKA. DTH JIEMEHTBl — OOIME JJIsl CMECUTENEH IPUEMHHKA U IIepelaTYuKa.
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Puc. 2.6. MpuHUMNManbHasn Puc. 2.7. MpuHuMnNrManbHas afneKkTpuyeckasa cxema
aneKTpu4eckas cxema cmecuTtens y3na reHeparopa 500 kl'y C1Ir
nepepaTymka

I'eneparop 500 kI'u CW

YacToTa BBIXOJHOTO CHTHaJa y3lla reHeparopa (puc. 2.7) onpenensercs kKoHTypoMm L4 — C20, 21C1, 21C2, 21C3,
21C5. Teneparop coOpaH MO0 TPEXTOUYCUHOW CXEME C EeMKOCTHBIM nenutenaeM Ha tpansuctope 21 VI I'T308b (MoxHO
ucnonb3oBath ['T308 c mroboit OykBoit wiu Tpansuctop [1416 ¢ mroboit OykBoit). IIpuMeHeHHE TepMaHHEBOTO
TpaH3UCcTOpa HEOOXOAMMO JUIsl 00ecHedYeHus TUIaBHOTO HApacTaHWs M CIAJaHusl BBIXOIHOTO HAIPSHKEHUS y3Ja IMpH
Manumnyssnun. Popma Tenerpadroro curnana onpenensercs nensio 2/R4 — 21C6. TTockonbKy HapacTaHWE CHUTHaJIA
3aBHCUT OT 3apsifia KoHaeHcatopa 2/C6 yepe3 pesuctop 2/R4, a cnaganue — OT pa3psiia 9TOro KOHJEHcaTopa 4epes
BHYTPEHHEE CONPOTHBIICHNE TEHEPaTOpa, KOTopoe Ooubie conpoTusieHus 2/ R4, To TenerpadHas NOChUIKA HA BBIXO/E
y351a 2] oKa3pIBaeTCs ¢ KPyThIM IepeaHNM (POHTOM U TOJIOTHM 3aAHUM. Takoi curHan pa30opuuB, MPUATEH HA CIYX U
3aHUMaeT (TIpU yKa3aHHBIX 0 cxeMe puc. 2.7 3HaueHusX 21/ R4 u 21C6) odeHb y3KyIO TOJIO0CY 9acTOT.

¥Y3ea nepek/iloueHus1 NpuemM — nepenaya

Ha BwIBog 5 sroro y3ma (puc. 2.8 ) momano orpuuarensHoe Hampsbkenne — 100 B, Omaromapst yemy npu
OTCYTCTBUM HanpspkeHnii ~f-24B Ha BeiBomax 4 u 6 co cradbuimurpoHoB 22V3 u 22V4 cHuUMAaloTCs CTaOWIBHBIC
HanpspkeHus: okosto — 8 B. [Ipu mogaue Ha BeiBoA 3 w7 +24 B COOTBETCTBYIOUIHIA CTAOMINTPOH OKA3bIBAETCS IO
HaIlpsDKeHUEM, TOJIIPHOCTh KOTOPOro 0oOpaTHA CTaOMIM3HPYEMOMY MM HANpsDKCHHIO, U OH paboTaeT Kak OOBIYHBIN
JIMO/T — Ta/ICHNE HAIPSDKEHHS Ha OTKPBITOM KpeMHHEBOM anoze maio (okoio 0,6 B). Takum o6pa3zoM, Ha BEIBOAAX 4 1
6 dhopmupyrotcs HanpspkeHust R u 7.

Hamnpsioxerne Ha BhIBOAE 2 paBHO + 24 B, korma Takoe e HampsDKeHHE TOCTymaeT Jinbo Ha BbIBOA 1, nubo Ha
BEIBOJ 3 (mmoner 22VI u 22V2 obpasytot cxemy «JIN»). U3 puc. 2.1 BuaHO, 4TO Ha BBIBOJE 2 HampsbkeHue +24 B
IpomajgeT TOJBKO MpH Nepenade U Nnpu ycTaHoBke S3 B nosoxkeHus «TJ/I®y» u cpennee mexny «IJIT» u «TJIDy.
HmMeHHO nociieiHee NOJI0KEHNE UMEET OTHOILIEHHE K Teserpa(HOMy TpaHCUBEPY, Tak KaKk 00eCIeYrBaeT ero MoJ4aHue
BO BpPEMsI HACTPOMKH.
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Puc. 2.8. MpuHUuMnNuanbHasa anekTpuyeckasa cxema ysna nepekntodenus «flpuem — lNepedaya»

KoHcTpykuus TpaHcuBepa

Pacronoxenne y310B W [eTajell TpaHCHBEpa IMOKa3aHO Ha puc. 1 16 JlomomHuUTENsHO Ha TaHenH 3 CIeIdyeT
YCTaHOBHUTH TOJBKO KOoHAeHcatop C3/, a Ha MecTe, OTBeIEHHOM s y3na 25, pesuctop R25. HampsokeHws Ha
NIPEABAPUTENBHBIH M BBIXOJHOM YCHJIMTENINM MOIIHOCTH TIOAaHBI Yepe3 KOaKCHaJbHbIE Ka0EIH, C BOJHOBBIM
conpotuBiieHneM 75 Om (BbIBoA & y37na /8 sBisieTcss ONOPHOM TOYKOM /ISt pacriaiiku Kabest).

[Tmater y3110B TpaHCHBEpa IPUBEACHHI Ha pHc. 2.9 — 2.14.

Hacrpoiika TpancuBepa

Hacrpoliky TpaHcuBepa ciiegyeT HauMHaTh C IPOBEPKHU HOBBIX UCTOYHUKOB nutanus — 100 B u + 300 B.
Bes narpysku (B pexume «/Ipuemy») HanpspkeHne Ha KoHAeHcaTope C2/ mommxHO ObITh okoo — 90 B, a va C23 —

okouo 300 B.

Jnst npoBepky ucrounuka nutanus — 100 B mox Harpyskoii 3aMbIKaHHEM KOHTAKTa MeJald TPaHCU-BEP IIEPEBOAAT
B pexxuM «llepedaua» — Hanpspkenne Ha C21 ymeHbmuTCs 10 — 65 B.
Jdns mposepkn ucrounuka nutanus +300 B TpaHcHBep OCTaBIAIOT B pexuMme «[lpuem» W TOAKIIOYAIOT
napajuiesisHo KoHzeHcatopy C23 pesuctop c¢ compotuBieHneM 3 kKOM (Ha Hem Oyner paccewBartbcst okosio 30 Br).

Hanpsoxenue ¢ +300 B causutes no 270 B.

A

T
NN

G i 7 A /
G477 / 2’/ ,x;:f/,?“ A
Q’/ /:"’, ,{,%:r/,/f,/////fé, - ‘/}r% j}‘,/. z / - 7
G AL // Nig Az A 7
Ly
o _ ?/,%’///f;//f{;f / ,./: . /,?// - - ﬂ&'
7 7 Yz _
i7Ri z A / i
& 8&Z7H 7 . e
J : .
fiLz p (7L 1715 /5
se I {49
13 175
~
i \
~ A
Qi . M= |
150 =




Puc. 2.10. NnaTa cornacyowux (punbTPOB YaCTOTbl CUrHana
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Puc. 2.13. lNnarta reHepaTopa 500 kl'y CW
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Puc. 2.14. Nnata nepekntoyeHus «lpuem — lMepedayu»

3arem mpoBepstoT paboty 1ienei nepexiroueHus «/Ipuem — Ilepedauay. 3HavueHus HANPSDKEHUI HA BHIBOJAX y371a
22 NOIKHBI ObITH OJU3KMMH K YKa3aHHBIM B Ta0i. 12.

Tabnuya 12
Pexum BriBoa 4 BuiBoa 6
«IIpuem» 0,6 — 8
«llepeoaua» —38 0,6

JanbHeiimyto padoty ciemyer BecTH B pexxume «llepedauay.

CHauasa peryJmpyrT reHepaTop TenerpadHoro curhaina, ycraHoBuB. S3 B cpeaHee monokeHue. IlocTostHHbIE
HaPsDKCHUST HAa SMUTTEpe, 0aze U KoJulekrope Tpansucropa 21 V1 nomkHbl ObITh cooTBeTcTBeHHO 12, 12 m 2 B. Ilpn
ycToiunBOM reHepanuu BY HanpsbkeHue Ha SMUTTEPE MOANEPIKUBAETCS OKOJI0 2B.

[onkmounB x smutTTepy TpaH3ucropa 21VI dacrotromep (0H mcmoib3oBaics mpu nposepke [TIJ]), moaroHSIOT
4acTOTy TeHepaTopa moadopoM BenmurHbI KoHAeHcaTopa 2/ Cl. Ona JJomkHa 6611 a0l kI'11 ipu cpegHEeM MOJIOKESHUN
poropa koHaeHcatopa C2/. Jlanee mpoBEPSIOT CTAOMIIBHOCTh 3TOM YacCTOTHI: MPH MPOTPEBE BCEX JeTanei reHeparopa
TesnerpaHOr0 CHUTHANA, BBIIOJTHAEMOM IO METOJMKE, TMpuUMeHsaBLIeics mpu peryiaupoBke I'TIJI, yxox dacToTsl He
nokeH npepbimath 50 ', Kak BuauM, TpeOoBaHUE K OTHOCHUTENILHOW CTAOMJIBHOCTH YaCTOTHI 37€Ch 3HAYUTEIHHO
MeHee xkecTkoe, ueM A I'TI[, moaToMy U HOCTUTHYTh HY>KHOTO pe3yibTata 0yaer ropasno npouie. Ecnu karymka L4
HaMOTaHa JOCTATOYHO IJIOTHO, THIATENbHO mponuTaHa kieem bD-2 wiu bd-6 u BhicyllieHa Npu TemrepaType OKOJIo
100 °C, tun xonaencaropos 2/C1, 21C3 u 21C5 KCO unmu CI'M rpynns! «I'», a rpynna kepaMHuecKoro KOHJIeHcaTopa
21C2 «My, To TemneparypHasi CTabMIIBHOCTh YaCTOTHI JIOJDKHA OKa3aThesl OJm3Koi kK Tpedyemoit. [Ipu HeoOxoanmocTn
MIpUAeTcs NoAo0paTh TemMIepaTypHblid KoadduueHT konaencaropa 21C2.

Jus mpoBepku opMel TenerpadHOTo cUrHaja He00X0ANMO MOIKIIOUUTh ocmmiorpad Kk Bexoxy OMO (BemBog /
y3ma 20). Ilpu gacrore pa3Beptku 10...20 I'm MOKHO XOpOIIIO paccMOTpeTh HOpMy CHTHAjIa Ha CKOPOCTH TenerpadHON
mepenaun 150 ... 200 3HakoB B MuHYTY. OUeHb yIOOHO 3TO CHENaTh, UCIOIB3YS IEKTPOHHBIA KITIOU, TepeIaroIni
tToukd. KcTatn, IMEHHO A/ MHUTaHHU TAKOTO KII0Ya Ha MepBoe rHe3mo XJ momaHo HampsokeHne + 24 B. TpeGyemas
(dopma Tenerpaduoro curxana mpuseneHa Ha puc. 2.15. Kpyruzna 06oux (GpoHTOB MOCBUIKH OMPENENsSeTCs eMKOCTHIO
koHzaeHcatopa 2/ C6, a pesuctop 2/R4 onpenenseT TOIbKO KPYTU3HY MEpEeaHEro GpoHTa.

BpemenHo mepeBens TpaHCHUBED B PeXUM «[Ipuemy, TPOCITYIIMBAIOT CHUTHAT CaMOKOHTpois. C IMOMOIIBIO
koHJeHcaropa C2(0 moaOuparoT TOH CHUTHAlA, COBMNAJAIOIIMN C MakCHMyMOM 4acToToi Xapakrepuctuku YHUY B
Tenerpa)HoM peKHMe.

[ocne 3TOrO MPOBEPSIIOT BENMUYKMHY TeierpadHoro curiaita Ha Bbeixoge OM® u monbopom konaeHcatopa 21C4
yCTaHaBJIMBAIOT ee onm3koi k 0,5 B.

ITpoBepka pabOTHI cMecUTeNell neperaTduka JODKHA 1aTh CIeXyIomne pe3ysbTarsl. [10cTOsSHHBIC HANPSDKEHMS Ha
IEKTPOJAaX UX TPAH3UCTOPOB JOJDKHBI OBITh TAKUMH XK€, KaK M HAIIPSHKCHUS Ha 3JIEKTPOIaX TPAaH3UCTOPOB CMECUTEIEeH
npueMHuKa B pexkxnme «lIpuemy. Ha Bexoge @CC 5 Ml (BeBox | y3ma /9) BU HampspkeHHe Tpy HaXKaTHH KITFOYa
JOIKHO ObITH OKoJo 0,7 B, a mpu ero oTkarun — ucuesars. HanpspkeHne Ha BBIXOZE MOJIOCOBOTO (PUIBTPA YacTOTHI
curHana (BeIBox 4 y3ma [8) momxHO ObITh Okomo 1 B mpu nHaxarom xmiode u He Gomee 0,05 B mpu orcyrcTBumM
TenerpaHOro CUTHANA.

Crout npoBeputh HacTpoiiky @CC 5 MI'u u nmonocoBoro ¢uibrpa quanasoHa 160 m: Bce koHTYpbl @PCC 10IKHBI
OBITh HACTPOEHBI 10 MAKCUMYMY HAIPSDKEHHMs Ha, BBIXOJIE MOJIOCOBOTO (DMIIBTPa, a MpaBUIIbHAs HACTPOKKA MOJIOCOBOTO



¢unpTpa mowKHA obecreuuBaTh M3MEHEHHE ITOTO HampshkeHws! mpu nepectpoiike I'TIJ[ Bo Bcem muamazone 160-
METpPOBOTO Anamna3oHa He 6oiee ueM Ha 10%.

Puc. 2.15. TenerpacpHbin curHan Ha Bbixoge AMD

[ocTosHHBIC HAPSDKEHHS HA DJIEKTPOJAX TPAH3MCTOPOB HPEABAPUTEIBHOTO YCHIMTES MOIIHOCTH MEpeaTynKa
(IpoOBEpSIOTCS IPH OTCYTCTBUH TelierpahHOro CUrHasia) J0JKHBI COOTBETCTBOBATH JITAaHHBIM Ta0m. 13.

Tabnuya 13
Tpan3ucrop 18VvI 18V 2 | 4}
IMUTTEP UJIU UCTOK 5 2 1
Ba3za nin nepBblii 3aTBOP 5,5 3 1,6
Bropoii 3aTBOp — 10 —
KoanexkTop nium crox 10 5 23

Pexwum Tpamsucropa V5 ycraHaBimmBaeTcs moAOopoM BemWUWHBI pe3uctopa [8R4. Ilpu Haxatnu Ha wirod BU
HaTpsDKCHUE Ha ceTKe V3 NOomKHO OBITh 0KoJo 15.B.

Jis  yCTaHOBKM peXuMa pPa0OTHI JIAMIIBI YCHJIMTENS MOIIHOCTH IapajulebHO pe3ucTopy RI2 BpeMeHHO
MOJKJIIOYAI0T BOJBTMETP MOCTOSIHHOTO ToKa. C MOMOIIBIO MOTEHIMOMETpa R/6 yCTaHAaBIMBAIOT TOK, IMPOTEKAIOLIUN
yepe3 TpaH3ucTop V3, paBHbiid 50 MA (HampsoxeHue Ha pesuctope R12 0,5 B).

B kxagecTBe Harpy3ku K pa3beMy X/ MOAKITIOYAIOT OE3BIHAYKIMOHHBIA pe3ucTtop comporuBieHneM 50 ... 100 Om
MOIITHOCTBIO He MeHee 5 BT (Hampumep, 3 mapamensHo BKIIOYEHHBIX pesuctopa MJIT-2 mo 200 Om) Ilpu HaxkaTom
KJItoue, peryaupys [1-koHTyp, 700MBalOTCs MakCUMyMa ToKaszaHuii npudopa PA-1. [{yis paboTsl Ha nuamna3one. 160 M
nepekirodaTens S/ ycTaHaBIMBaeTcs B MOKa3aHHOE Ha cxeMme mosoxkeHue. M3mepuB BY HampsbkeHue Ha Harpyske,
OIIPEEIISIOT BHIXOIHYIO MOIITHOCTG IIepeaaTinKa 1o ¢hopmyie:

Peuix=U?Harp/Ruare

Y6eauBmnCh, YTO 3Ta MOLIHOCTH paBHa 5 BT, a mpm omkaThM KIOYa NMPAaKTHYECKH paBHA HYIIO, HACTPOMKY
TpPaHCUBEpAa MOXKHO CUHTAaTh 3aKOHYEHHOW. [locie MoIKIIOYeHUs aHTEHHbl CHOBAa HacTpauBarloT II-koHTyp mo
MaKcUMyMy Tokazanuit PA-1. Ilpu yka3aHHOM Ha cxeMme 3Ha4eHUH pe3uctopa /6R2 mokazaHus npudopa TpaHCHUBEpa B
pexume «llepedauay MOTYT Oka3aTbesi odeHb ManbiMu (10 100 MKA) 1 a7 yooOcTBa HACTPOHKH MX MOXKHO YBEIHYUTH
mo100pOM BETTHMUUHBI pe3ucTopa /6R2. Jlemas 3TO, HY’)KHO yYUTBIBATh, UTO UL APYTOH aHTEHHBI MTOKa3aHUS IpUOopa
MOTYT CHJIBHO BO3pacTH. OHH 3aBUCST OT BXOJHOTO CONPOTHUBIICHUS AaHTCHHBI.

2.2. TPAHCUBEP HA 160 m
JJIAA PABOTDBI TEJAEI'PA®OM U TEJIE®OHOM

Juis mpeBpameHus TenerpaHOTO TpaHCHBEpa B TpaHCHBEp, padoTarommii eme u TereoHOM, MmoTpedyercs
JIOTIOJIHUTEIPHO BBECTH B €ro COCTaB YCTPOMCTBO (DOPMHUPOBAHHs OIHOIMOJIOCHOrO cHrHana. [louemMy HMEHHO
OJTHOTIOJIOCHOTO, BEb JIIOOUTEIBCKIM PAJAUOCTAHIMAM pa3pelieHa padora U ¢ OOBIYHON aMIUIUTYIHOW MOIYIISAITUCH,
HCTIIOTB3yEeMON PaaOBEIIAaTEIEHBIMU CTAHIIISIMA?

Ha puc. 2.16, a u 6 npuBeACHBI CIIEKTPHI CUTHAJIOB OJTHOIOJIOCHOTO MEpeJaTyhKa U NepeaTunKa, UCIO0JIb3YIOIIEro
AMIUTUTYJHYI0 MOJYJISALMIO TPU pPAaBEHCTBE IUKOBBIX 3HAYCHHWH HX MOIIHOCTEH. M3 pHCyHKa BHIHO, 4YTO Yy
OJTHOTIOJIOCHOTO TMEePEAaTYMKa MOITHOCTh CHEKTPAIBHBIX COCTABJIIOIINX CHTHANIA, HECYIIHMX MOJIC3HYO WH(POPMAIIUIO,
B YETHIpE pa3a OOJbIIE YeM y IMepeJaTydka ¢ aMIUTUTYJIHOW MOIYJSIHMed. A Y4YUTHIBas, 9TO HEO0OXOAWMas IOJIoca
MPOIYCKAaHUS TPUEMHHKA JUIS OJHOIOJIOCHOH TeneoHHH B JiBa pa3a YXKe IOJIOCHI OOBIYHOTO MPUEMHHKA, OOIIHI
BEINTPHIII B COOTHONICHWM CHTHAJI/TIOMEXa TPH Tepexone OT aMIUINTYTHOH K OIHOTOJOCHOH MOIYJISIIHA
SKBHBAJICHTEH YBEJIWYCHHIO MOIIHOCTH B BOCEMb pa3. VlHade ToBOps, HAIl 5-BaTTHHIN OIHOMOJIOCHBIN TEepemaTdhK
OyZeT CIBIIICH TaK JKe, KaK CONIMAHBIA MepeqaTInK ¢ aMILTUTYAHON MOy el MorHocTho 40 BT.

Hcnonp30BaHne OOHOTOIOCHON MOAYIISAIINH CBA3aHO C ONIPEACIICHHBIMH TPYAHOCTSAMHU:

B IIPUEMHHKE HEOOXOAMMO UMETh CMECUTENBHBIN IETEKTOP;



TpeOyeTcs BBICOKAs CTAOMIBHOCTh YaCTOTHI IPUEMHHKA U IIEPEIaTUNKA;

B TepeJaTdyuke JODKEeH OBITh (HIBTP, -CIIOCOOHBIA OTAETHTH OAHY OOKOBYIO TIOJIOCY aMIUTUTYIHO-
MOJYJIMPOBAHHOTO CUTHAJIA OT APYTOil.

B namem TenerpadHOM TpaHCHUBEpE YK€ €CTb CMECHTENbHBIH A€ TEKTOp, oOecledeHa BHICOKAs CTaOMIBLHOCTD
yactotel [MJI, a nBa npyrux rerepoiuHa CTaOMIM3MPOBaHBI KBapueM M umeercs DM@, KOTOpbIil HpeKpacHo
CIIpaBHUTCS C 3ajadyell BBIIENCHUS HYXHOM OOKoBoW moiyockl. I1oaTOMy, NMOCTPOMB OHOIIOJIOCHBIH Teiae(OHHBIH
TepelaTuMK, MBI IOJYYUM COJIMIHBIA BBIUTPHIII B €ro 3Q(PEeKTHBHOCTH, HE MTPEO0JI0IeBasi KaKMX-THOO0 JOIIOITHUTEIBEHBIX
MIPENATCTBUHA.
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Puc. 2.16. CnekTpbl CUrHaNOB OAHOMONIOCHOIO NepeAaTyMka a U nepepgarvyvMka ¢ aMmnIUTYAHOMU
Moaynsiuven 6 NnpyM ogUMHAKOBOM MaKCMManbHOW MOLLHOCTHU

Jis mepenenky TpaHCHUBEpa Ha PEeXUM paboTsl TeneoHOM (cM. puc 2.1) HeoOX0auMO T00aBUTH CIEAYIONINE Y3IIbI
U IETaiu: pa3beM X0 I MOIKITI0YeHUS MAKPOQOHa, MIKPO(QOHHBIH yCHINTENb, TeHepaTop curHaina DSB Ha dacTtoTe
500 kI'm, y3em aBTOMaTH4IeCKOH pery-4YMpOBKH YPOBHS OJTHOIIOJIOCHOTO CHTHAJIA.

MukpoOHHBIN YCHIMTENb YBEJIMYMBACT aMIUIMTY/AY CUTHAlA OT MHUKPO(OHA IO BEIMYMHBI, HEOOXOIUMOM ISt
paboThI y311a TeHepaTopa curaana PSB.

Curnan DSB otinuuaeTcs OT 00bIYHOTO CHTHAja ¢ aMIUTUTYIHON MOMAYJISAIUEH OTCYTCTBHEM HECyIeH 4acToThl. B
HAIllEeM TPaHCHBepe OH (opMHUPYeTCs OalaHCHBIM MOYJIATOPOM, Ha KOTOPBIA KpoMe Mojayiupyromiero curaaina HU
nozgaetcs curhan ¢ yacrorod 500 k['u. Iloatomy Ha Beixozxe y3na 23 OyAyT NPHUCYTCTBOBATh JBE OOKOBBIE IOJOCHI
PacCIoIOKEHHBIE CHMMETPUYHO (BbIIIe 1 HIDKe) 9acToThl 500 k['1r DToT curnan nogaercs Ha DM®D, KOTOPHIH B ITOJIHOM
COOTBETCTBHMH CO CBOUM HanMmeHoBaHueM — OM® 500-9/1-3B BbizensieT BepXHIOIO OOKOBYIO MOJIOCY, TaK 4TO Ha 1-H
CMecCHTeINb IiepeiaTyrka rnocrynaer copmupoBanssiii Ha yacrtore 500 kI curnan SSB, ¢ BepxHel O0KOBOI1 1OJIOCOH.
[ocne 1-ro cmecutens nepenaranka 1 @CC 5 MI't momydaetcst cuTHANI ¢ BepxHel 00koBoi monocoit. [Ipu cnoxernn
gactoThsl 500 k['11 ¢ gacroroit 4500 kI HE TPOMCXOIUT U3MEHEHHUS TIOJIOKEHUST OOKOBOIA ITOJIOCHL.

B mmamazone 160 M Ha BBIXOAE 2-TO CMECHTENs TIepenaTdWka BBIOENseTcS pa3HOcTh dwactor [TIJ u
chopmupoBanHoro Ha yacrore 5 MI'Il curHania, TaKk 4TO TOJIOCOBBIM (MIIBTPOM YACTOThI CHTHaja Oy/AeT BblaeieH
CUTHAJ C HWKHEW OOKOBOMW MOJIOCOW. VIMEHHO TakoW CHUTHAJ MPHHATO MCIOJIb30BaTh PAIHOIIOOUTEISIMHA TIPU paboTe
tenehoHOM Ha auanasone 160 M.

Pabora ocTajbHBIX 3JEMEHTOB TpaHCHBEpa B TeJIe()OHHOM pEXHMME OTYMYAETCS OT MX paboThl B TenerpadHOM
PEeXUME TOJBKO HaJIMYMEM aBTOMATHYECKOH peryJIMpOBKM YPOBHS M3Iy4aeMoro curaana. B TenerpagHom TpancuBepe
MOKHO OBLIO HOJIO6paTb BCIIMYMHY CHUTHajla Ha BXOJEC 1-ro cmecurens nepeaaTynka pa3 M HaBCErja, TaK Kak
tenerpadHblil curHan, nocrynaomuii Ha DM@, UMeeT MOCTOSHHYIO aMIUIMTYAY BO BpeMs IE€peAadyd TOYeK U THpE.
AmmnTyaa ke TeJle)OHHOTO CUTHajla BO BpeMs Nepesiaddl CHIIbHO U3MeHseTcs. [IpoucxoanT 31o, BO-1IEpBhIX, TOTOMY,
YTO aMIUTUTYAA CUTHAJIa Ha BBIX0JIe MUKPO(OHA, TOBTOPSIS aMILUTUTYIy U3MEHEHHS JTaBICHUS BO3/AyXa Ha €ro MeMOma-
Hy W3MEHSETCS B OYCHb HIMPOKHX Tpenenax. A BO-BTOPBIX, OTOMY, YTO CPEIHUH YpOBEHH TENE()OHHOTO CHUTHAIIA
3aBHCUT OT PACCTOSHUS MEXIY PTOM W MHUKPO(GOHOM M HHTCHCHBHOCTH MPOM3HOCHMBIX 3BYKOB. Kak moka3bpiBaeT
MIPAaKTHKA, YCIBIIIAB WHTEPECHOTO KOPPECHOHICHTA, PAJHONMIOONUTENs YacTO aBTOMAaTHYECKH HMPUOIIKAET MUKPOGOH
KO PTy ¥ MaKCHMAJIGHO MTOBBIIIAET TPOMKOCTE TOJIOCA.

O0e >Tu NpUYUHBI TPEOYIOT 0053aTEILHOTO BBEICHUS B cocTaB Teje(OHHOro nepenarynka 3GpQeKTHBHON CHCTEMbI
ABTOMAaTHUYECKOW PEryJIMPOBKH YPOBHS M3Iy4yaeMOro curHaiga. BOT Kak ocCylIecTBIsSeTcs 3Ta pPeryjJupoBKa B
paccMaTpruBaeMOM TpaHCHUBEpE.

[Tpn yBenuyeHuH cUrHaNa BO30YKAEHHs Ha CETKe Jamibl V3 cpejHee 3HaYeHUE TOKA €€ DKPAHMPYIOILEH CEeTKH
YBEIMYMBACTCS HE3HAYMTENBHO JI0 TEX II0p, NOKa HANpsDKeHHWE Ha Harpy3Ke aHOJHOHM IeNM MEHBIIE ONpelesICHHON
BEJIMYMHBI, COOTBETCTBYIOUIEH KPUTHIECKOMY PEXHUMY PaOOThI yCHUIIUTENSI MOIITHOCTH.

JanbHeiimee yBennueHHe HaNpsHKEHUS] BO3OYXKICHHS NPUBOJIUT K PE3KOMY YBEJIMUCHHIO TOKA SKPaHUPYIOLIEH
ceTKH. BemmumHa 3TOrO TOKa M3MeEpsercs B y3le 25, BBI3BIBAS MO Mepe MPUONIDKEHHUS K KPUTHUECKOMY DPEXHMY
paboThl BEIXOJHOTO KacKaga yMEHBIIEHHE ITOJIOKHTEIFHOTO BBIXOJHOTO HAIpPSDKEHWS Ha BBIBOJE 2 3TOTO Y37A.
BrIxomHOE HampsDKEHHE Y3714 aBTOMATHYECKOH PerylnupoBKH cuTHana SSB ompeneiseT ypOBEHb CHTHaNa Ha BBIXOJZE
y3ma renepatopa 500 xI'iy DSB. IlocTossHHas BpeMeHHU 1ieny (OPMHPOBAHUS BBIXOAHOTO CHUTHANA B y3iie 25 BeIOpaHa



TaKoW, YTO aBTOMAaTHYeCKas pEryJupoBka curHaia SSB obecneurBaeT CKaTue IUHAMHYECKOTO JMana3oHa
TeNe()OHHOTrO0 CHTHaja Ha BBIXOJE IMEpelaTdinka M OJHOBPEMEHHO IOJCPKUBAET MOCTOSHHBIM CPeNHHH YPOBEHb
BBIXO/IHOTO CUTHaJla TP U3MEHEHMH IOJI0KEHHS MHUKPO(pOHA OTHOCHTENIBLHO OlepaTopa. 3a CYET MOJTHATUS ypPOBHS
clabbIX CHTHAJOB aBTOMATHYEeCKas peryjiMpoBKa MOBBINIAET WX pa3bupaeMocTh Ha (oHe moMex IpH ciIadoi
CIBIIIMMOCTH, YTO SKBUBAJICHTHO KaXYLIEMYCs YBEIMUYEHHUIO CHJIbI CHUTHaja mpuMepHo Ha 1 Gamn (B 4 pasza mo
MorHocTH). Takum o6pazom, Oarogapst OJJHOMOIOCHOH MOAYJISIAK H ABTOMATHYECKOM PeryIMpOBKe YPOBHSI, CUTHATIA
npu paboTe ¢ JaJbHUMH CTAHLWSMH TPAHCHBEP MOLIHOCTBIO 5 BT OymeT cibliieH kak oObluHbIA AM mepeaaTyuk
MoIiHoCThI0 160 BT,
PaccMOTpHM CXeMbI HOBBIX y3JI0B TPAaHCHUBEpA.

MuKpo(pOHHBIA YCHIUTEb

g mpenoTBpaiieHus BO3JEHCTBUSA Ha BXop ycwiutens (puc. 2.17) mepeMeHHBIX HAIpsDKEHWH, MPUI0KEHHBIX
MEXIY pPa3IMYHBIMH TOYKaMM KOpIyca TpaHCHUBEpa, CHUTHaJl OT MHUKpOQOHA Iojaercss Ha y3en 24 1o JIByM
M30JIMPOBAHHBIM OT KOpITyca rpoBoaM. [IpoBoj, coemMHEHHbIH ¢ 9KpaHOM Kabelst MUKpo(OHa, TIOAKIIIOUSH K KOPIyCY
B caMoM y3iie MukpodonHoro ycunureins. Ha Bxoge ycunurens BkimodeH Guibtp 24C1-24R1-24C2, npepoxXpaHsromui
TPaHCHBEP OT BHICOKOYACTOTHBIX HABOJAOK Ha MUKPO(OH.
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Puc. 2.17. NMpuHuuMnuanbHas 3nekTpuyeckasa cxema MUKPodPOHHOro ycunurtens

HeoOxoxnmoe ycuneHue curHaiga, IOCTYMNAIOIIEro OT JHHAMHYecKoro OectpaHcopMaTopHOro MHUKpodoHa,
obecrmieynBaeTcsi JByMs KackajaMud Ha TpaHsucropax 24V1 w 24V2. Jlnd coriacoBaHus C HH3KAM BXOJHBIM
CONPOTUBJICHHEM OallaHCHOTO MOJIYJISITOpa Ha BBIXOJE MHKPO(OHHOTO YCHIMTENSl TPUMEHEH O3MUTTEPHBIN
noBropurelns Ha Tpanzucrope 24V3. Tpausuctopsl KT3125 mMoryT ObITh 3ameneHs! Ha Tpanzuctopsl KT312 wmm KT315
¢ 11060# BYKBOIi, OIHAKO, €CIIM IIPUME’ HUTh TPAH3UCTOPHI ¢ OYKBOM «A» u B KauectBe 24V 1 u 24V2, obuiee ycuneHne
y3J1a MOKET OKa3aThCsl HEJJOCTATOYHBIM.

I'eneparop 500 xI'u DSB

Cxema reneparopa curtana DSB npuBeneHa Ha puc. 2.18, Hanpsokenne yactoroit 500 k't momaercst Ha BBIBOABI 3
u 7 y3na 23 ¢ notenuuomeTpa R19 (cm. puc. 2.1), MeXIy ABUKKOM KOTOPOTO M MCTOYHMKOM HAIPsDKEHUS 4acTOTOM
500 k['m BritOYeH pasfenuTenbHbIH KoHaeHcaTop 23CL bBanmaHCHBIM MOIYyJsITOp cCOOpaH IO KOJBLEBOM CXeMme Ha
nuonax 23VI— 23V4- Bmecto nnonoB /118 MOXKHO MCIIOJIB30BAaTh BEICOKOYACTOTHBIE T€PMAHUEBBIE JUOIbI, HATPUMED,
12, 19 ¢ mobbivMu OykBamu. 111 TOUHOH OaTaHCUPOBKH CITyKaT KoHAeHCAaTOphl 23C3, 23C4, KOTOpBIC IPU HACTPOHKE
MOTYT OBITh BKIIFOUECHEI THOO0 TaK, KaK 3TO IMMOKa3aHO Ha puc. 2.18 (k BepxHEeMy IO cXeMe KOHITY KaTymku 23L1), mibo
HIDKHEMY KOHILY.

23L1 — xarymika CBsi3u 0aJTaHCHOTO MOIYJSATOpa ¢ KOHTypoM 23L2 — 23C5, nactpoeHHBIM Ha acToTy 500 k['1. C
3TOr0 KOHTypa curHai DSB mocTtymaeT Ha yCHINTENb, cOOpaHHBIN Ha TpaH3ucrope 25VS5. Bmecro KII350b moxHO
ncnons3oBatk KI1350 mmu KI1306 ¢ mo60it 6yksoii. Ha BTopoit 3aTBOp Tpanszuctopa 2375 depes punstp 23R4 — 23C6
MOJaeTcs MOJOXKUTENbHOE HANpsHKEHHE aBTOMATHYECKON pEerylupoBKU YPOBHS BBIXOJHOTO curHajia. B memb croka
BKItoYeH DM®. [Iuraroriee HaNpspKEHHE HA CTOK MOAAHO Yepe3 00MoTKy DMD ot dusibTpa, Haxosiierocs B ysie /2.

Jnst Toro 4roObl TpaH3ucTop 23V5 ObLI OTKPHIT, HA €0 IEPBBIA 3aTBOP JOJDKHO OBITH IOJAHO IOJIOKUTENEHOE
CMeIlEHNe, CHUMAEeMOe ¢ JenuTens HanpsokeHus 23R2 — 23R 3. Kak BunHo u3 cxeMsl puc. 2.1, + 24 B Ha BbIBOJ § y31a
23 mopaercs ¢ CeKLHM Mepekitodaress S3-3 TOJAbKO B MoJiokeHUuU «7Y7dy», Korja TpaHCUBEpP HaXOAMUTCS B PEKUME
«llepedauay. Taxum obOpazom, npu pabote TenerpadoM ciydaiiHOE IOSIBICHHE CHUTHAJIOB HA MHUKPO(QOHHOM BXOJE
TpaHCHBEpa HE MPUBOAUT K MOAYJISLIUH TelerpadHBIX TOCHUTOK.

Karymku 23L1 n 2312 pa3meniensl B oqHoM cepaednnke Chb-12A u comeprxat o 10 u 50 ButkoB nposona [19B-2
0,2.
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Puc. 2.18. NMpuHuunuanbHaa anekTpuyeckas cxema reHepatopa 500 kI'y DSB

¥Y3eq aBTOMATHYECKOM PeryJiMpoBKU curuanaa SSB

Pesucrop 25RI yzna 25 (puc. 2.19) coorBerctByeT pesucropy R25 (cMm. puc. 2.3); mo HeMy HpPOTEKaeT TOK
9KpaHHUPYIOIIEH CEeTKH JaMIbl BBIXOJHOTO KacKaaa mepenardyuka. llajeHue HampspKeHHs Ha 3TOM PE3HCTOpE dYepes
eMKOCTHBIN aemurens 25C1 — 25C2 nonaeTcs Ha AETEKTOp, cCOOpaHHBINA Ha anone 25V 1, Harpy3Koi KOTOPOTO CITYKUT
pesuctop 25R3, 3amryHTHpOBaHHBIN KoHAeHCcaTopoM 25C3. Konnercarop 25C3 MoXkeT OBICTPO 3apsAUThCS depe3 O
25V2 (xak u 25V1: 3TOT oI MOXeT ObITh 3aMEHEH JIOOBIM MAaJOMOIIHBIM KPEMHHUEBBIM AMOAOM) OTPHUIATEIIEHBIM
HaNpspKEHWEM, BO3HUKAIOIINM TIPH OpPOCKaxX TOKa SKPAHUPYIOUIEH CeTKU. Pa3pspkaThest ke OH OyAeT MEIJICHHO TOJIBKO
yepe3 pesucrop 25R3, uto oOecrneynBaeT HEOOXOIUMYIO A I(QQEKTUBHOH PpEryJMpOBKM YpPOBHS CHUTHAla
3aBUCHMOCTh CUTHaJla Ha BBIXOZIE y3J1a 25 OT BpeMEHH, MPOLIEIIEro nocie nospiaenus Beiopoca HY curnasna.

Henmutens 25R2 — 25R4 co3maeT HEOOXOIUMOE HAYajIbHOC IMOJOXKHUTEIBHOC CMEIICHHE Ha BTOPOM 3aTBOPE
TpaH3HuCTOpa ycunurens cursana DSB y3na 23,

KoHCcTpyKTHBHOE BBINOJIHEHHE TPAHCUBEPA NI PadoThI
Tejerpagom u TejaepoHom

Pa3menienue JONOIHUTENBHO BBOJUMBIX B TpaHCHBEp y3ioB 23, 24 1 25 Oblio nokasaHo Ha puc. 1.16. Coequnenne
pazbemMa X6 C y37I0M MHUKPO(GOHHOTO YCHIMTENS JODKHO OBITh CHIENaHO KOPOTKMMH CBHUTBIMH MEXAY COOOH
MIPOBOAMH, KOTOPBIE HU B KOEM CJIydae He CJIEyeT YBA3bIBATH B OJIUH XKI'YT C IPYTUMH IIPOBOJIAMH TPaHCHUBEPA.

Hossle nnaTe! TpaHcuBepa npuBeAeHsl Ha puc. 2.20, 2.21 n 2.22.

Hacrtpoiika TpancuBepa B TeJIe)OHHOM pekume

Bce paboTel mo HacTpoiike TpaHCHUBEpa CllelyeT NPOBOJHUTH IPH YCTaHOBKE Ieperiouaress S3 B IOJIOXKEHUE
«TJID» n B pexxume «Ilepedauay.

/
v oser T oseeree C
ﬂﬁfml 25ve [2on
I———l ]

Puc. 2.19. MpuHuunuanbHaa aneKkTpuyeckas cxema y3na aBTOMaTU4YeCKOW peryrimpoBKU CUrHana
SSB.
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Puc. 2.22. MNnaTa y3na aBToMaTU4YeCKOW peryriMmpoBK1 CMrHana

CHauaja Ha/0 MPOBEPHUTH PabOTy MUKPO(YOHHOTO yCHIUTEIs. PEKUMBI €ro TPaH3UCTOPOB IO HOCTOSIHHOMY TOKY
NpUBEJIeHbI B Ta0. 14.

Tabnuya 14



Tpan 3uctop 24 VI 2412 2-1V3

IMTTEp 0,3 0,3 11,6
Baza 0,9 0,9 12
Koauekrop 12 12 24

Ecnmu HampsbkeHHsT Ha 3JIEKTPOJaxX TPAH3UCTOPOB MHUKPO(GOHHOTO YCHWIIMTENS CYIIECTBEHHO OTIHYAIOTCS OT
PEKOMEHIOBaHHBIX (HallpUMep, HanpspkeHHe Ha Kojutektopax 24V1, 2412 mensine 10 B wim 6omeme 14 B), ciexyer
moa00paTh BEJIMUNHBI PE3UCTOPOB 24R3 M 24R7.

IIpu momaue Ha MukpodoHHBIN Bxoa T.pancuBepa HU nanpspkenus gyactoroit 300...3000 I'p u BenmuumHO#M 10 5 MB
Hanpspkeane HY Ha Beixozne y3na 24 (BeBog 4) nomxHO O6ITh 0,5...1,5 B 6e3 3aMeTHBIX HCKaXEHUH CHHYCOMTATBFHON
¢opmel. Paboty y3na 24 MOXHO HPOBEPUTH M MPOCTO OT MUKpodona. [Ipy rpoMKOM NMpOM3HECEHUH 3BYKa «A» WU
CBHCTE IIepel] MUKPO(OHOM C paccTosiHUs 0KoJio 10 cM BBIXOJHOE HANpsDKEHHE MHKPO(OHHOTO YCHIIUTENS JOJDKHO
OBITh OJIN3KUM K yKa3zaHHOMY Bblie. [IpoBepsisi ycuinTenb 0T MUKpO(OHa, K BBIBOAY 4 y3n1a 24 ciefyer MOJKIIOYUTh
TOJIOBHbIE Telne(OHBl (KeNaTenbHO conpoTuBieHHeM He MeHee 1 KOM) M yOequrbCsi B HEHCKaKEHHOM
BOCITPOM3BEICHUH CUTHAJIA.

PerymmpoBky y3ma 23 He0OXOAWMO HAaYMHATH C HACTPOHKH KoHTypa 23L2- — 23C5 B pezoHaHc Ha yacToTy 500
k. Jlns storo romoBky BU BompTMeTpa MOAKIIOYAOT K BHIBOAY J M CIICMHAIBHO pa30aJaHCHPYIOT MOIYIATOD,
yCTaHaBIMBas NBIKOK pe3uctopa R/9 B moboe kpaitHee monokeHue. [locnme moactporiku karymku 23L2 (a mpu
HE00X0ANMOCTH | moabopa BenmduHb! 23C5) HampspkeHHe Ha BBIXOAE y37a 23 NOJDKHO cTaTh paBHBIM 3...5 B. Ecmm
OHO HE YKJIaIbIBaeTCS B 3TH IpEIesbl, HEOOXOOMMO M3MEHHUTh yCHIIEHHE Kackala Ha TpaHiuctope 23V5 mombopom
BEIWYHHBI pe3rcTtopa 25R4.

[Tpucrynas K NMOJaBJICHUIO CUTHAJIA HECYILEH YacTOThI Ha BhIXOJE OaJIaHCHOTO MOJYJISITOpa, CHavaia pe3ucTopoM
RI19 noGuBaroTcs MUHHUMyMa HanpsDKeHHUs Ha BeIBofe J y3na 23. Ilocie 3Toro mpoBepsioT, Kak BIMSAET yBEJIHUEHHE
emkoctu 23C4. Ecniu OHO NMPUBOIUT K YMEHBIIEHHIO OCTaTKa HECYLIeW 4acTOThI, €MKOCTh KoHAeHcaTopa 23C3
YBEIMYHMBAIOT 10 JOCTH)KEHHS 3aMETHOTO MMUHMMYyMa BBIXOJJHOTO CHTHAJIa HE B KpaiiHeM IoyioxkeHun poropa 23C4. B
Clly4yae yBEIMYEHHUS! BBIXOJHOTO CHTHaia mpu yBenuueHuu emkoctu 23C4 xonaeHcatop 23C3 ciemyeT OTKIIOYUTH.
Ecnmn u mocme 3TOro MHHMMYM BBIXOJHOTO CHTH&JIAa HpU MUHMMyMe eMmkoctn 23C4 Bce eme HaOmomaercs,
KoHAeHcaTopsl 23C3 u 23C4 cnemyeT MepekIiounTh Ha APYrod KOHel KaTymku 231/ W mOBTOPUTH MOI0OP eMKOCTH
KoHzaeHcatopa 23C3.

[TonaBneHne Hecymiel 9acTOTHI MOXKHO CYHTATH TOCTATOYHBIM, KOTZIAa HANpsDKEHHE Ha BBIXOZE y37a 24 CTaHeT B
100 pa3 MeHbIIIe HAMPSDKEHHS, HAOIMIOJABIIEroCs MIPH MOJIHOHM pa3baimaHcupoBke moxayisaropa (3...5 B), 1. e, Oyzmer He
6omnee 0,03..0,05 B. DTO COOTBETCTBYET IMOAABICHHUIO HECYHIeH 4YacTOTHl B OamaHcHOM Monynstope Ha 40 nb.
[ockonpky DM@ mOTONMHUTENHFHO OCIAOUT CUrHaN He MeHblle yeM Ha 10 nb, olmiee mogaBieHne HeCcymie 9acTOTH B
BBIXO/IHOM CHTHAaJIe TpaHcuBepa Oynet He MeHee 50 1b, 4To BIIOJIHE 10CTATOYHO.

Janmee Ha MHKpPO(QOHHBIA BXOI TpaHCHBEpa HaIO moxaTh curHan dvacroroit 1000 I’y Hanpsbkenuem 3 MB.
Hanpsoxkenne oxHomnosocHOro curaana Ha Beixone DM@ noimkHO OBITH TaKuUM e, Kak U IpH paboTe Tenerpapom —
okouo 0,5 B. TIpu He00X0IMMOCTH YTOUHSIIOT CONPOTUBIICHHE pe3ucTopa 25R4.

CoxpaHsisi BEIMYMHY CHUTHajla Ha MHKPO(OHHOM BXOJE TpaHCHUBEpPAa IIOCTOSHHOM, CHMMAlOT YacTOTHYIO
XapaKTepUCTHKY TpakTa (OPMHUpPOBAHHS OJHOIOIOCHOTO CHTHalla, KOTOpas  OMNpENeNseTcs  YacTOTHON
xapakrepuctukoii OM®. CurHan Ha BeIxoge DM@ HOKEH MOSBUTHCS NPU YBEIWYCHWH YacTOTH CHUTHAlIA Ha
mukpodoraoM Bxoze mo 150... 300 I'm (mepen cCHATHEM YacTOTHOH XapaKTEPHUCTHKH YacTOTYy BXOIHOTO CHTHANA
ycranaBnuBaioT paBHOH 50...100 I'm). IIpm m3menenun wactotsr ¢ 300 mo 2700...3300 I'm curnan Ha BeIXOAE OM®D
nomkeH ObITh Ommm3kuM Kk 0,5 B. V ucnpaBHoro OM® HepaBHOMEPHOCTh YaCTOTHOH XapaKTEPUCTHKH HE JOJDKHA
MpeBbIIaTh 6 1b, ciaenoBaTeNnbHO, B YKa3aHHOU MOJIOCE YacTOT KOHTPOJIMPYEeMOe HalpsDKEHUE TOJDKHO W3MEHSThCS He
Oosiee yeM B JBa pasa. YJy4dlIUTh PaBHOMEPHOCTh YAacTOTHOH XapaKTEpPUCTHKU (a OHA BO MHOIOM OIIpeAesseT
«Ka4eCTBO» OJHOIMOJOCHOIO CUTHAIA) MOXKHO TIIATEIBHBIM OJ00pOM BelM4rH KoHaeHcaTopoB C9 u C10 HacTpoiiku
KaTylIeK, HaXOAALuXcsl BHyTpu OMD-

B 3akiroueHne HaCTpOIKK TpaHCHBEpa B TEJIIC(POHHOM PEXHMME CIIELyeT OTpPeryJmpoBarh padoty y3na 25. Harpysus
NepelaTYMK Ha AaKTUBHOE CONPOTHBICHHE (KaK 3TO JAENaloch B KOHIIE HACTPOMKH B TenerpagHoM pexume),
«BBDKMMAIOT» MakKCHMYM BBIXOAHOW MomHocTH [Ipu 3TOM mepekitouarens S3 HaXOJUTCS B CPEIHEM IOJIOXKEHHH, a
mpudop PA-1 maer MakcUMaJbHBIC ITOKa3aHUs (3alIOMHMM BEIHYMHY 3THX IMOKa3aHWii). Bo3BpamiatorT TpaHcuBep B
peXuM paboTHI Tele()OHOM U HAOIIOAAIOT 32 COCTOSTHUEM CTPENKU pubopa PA-1 mpu pa3roBope mepe a MUKPO(OHOM.
Ecmm aBTOMaTH9eckas peryarpoBKa YPOBHS CHTHAIA paboTaeT HOpMAIBHO, CTpeNka OyaeT KojaebaThCs MeX Iy HyJeM U
MPEIBIAYIINMHA MaKCUMAJIbHBIMH TIOKAa3aHUSMH, B OCHOBHOM 3aHHMMas mojoxeHne o6muskoe kK 70 % oT nx 3HaueHHS.
Ecnu crpesnka He OTKIOHSETCS OT MaKCHMAalbHBIX MOKa3aHWH, paboTa peryimpoBkd Hed(p(EKTHBHA, U CIlELyeT
YMEHBIINTh €MKOCTh KOHJeHcaTopa 25C2. Ecnu e cTpeska HUKOIZIa He TOXOIUT 0 MaKCHUMAJIBHBIX MOKa3aHWUH, 3Ty
€MKOCTb CJIENAYET YBEITUUHUTE.

W HakoHell NOAKIIOYAIOT K TPAHCUBEPY aHTEHHY M HAcCTPauBalOT [I-KOHTYp TOYHO TaK ke, Kak 3TO JAeJlajloch NpU
pabore Tenerpadom. Teneps MOXXHO MPOBOANTH paanocBs3u TenedoHoM. bynsre BHuMarensubl! TenerpadoM MoXXHO
paboTath Ha TFOOOM ydacTKe



1850...1950 xI'm, a Ha SSB — Tonbko Ha dactotax 1875...1950 k['m. Hamo moMHHTBH, 94TO BO BpeMs pabOTHI
HCTIOIB3YETCsl M3Ty4eHHe HIDKHEH O0KoBOH mojockl. [losToMy jkelmaTenbHO HacTpaWBaTh TPAHCH-BEP Ha HYacTOTax
Hwke 1978 kI'11, 4ToOBI HE CO37aBaTh IIOMEX B «YKHCTO TeJerpahHOMY yUacTKe JHara3oHa.

2.3. YBEJIMYEHHUE YUCJIA TUAITASOHOB
1 BBIXOTHOU MOIINHOCTU TPAHCHUBEPA

3akOHYHMB HACTPOWKY TpaHCHBEpa MOIIHOCTHIO 5 BT, paboratomero tenedonom u tenerpadom Ha auamnazone 160
M, Mbl MOJYYWJIM ammnapar, KOTOpbIi 0e3 CyIIeCTBEHHBIX 3arpaT TpyAa M JeTaleil MOXXHO IIpeBpaTuTh BO
BCEeIMaNa30HHBIN TpaHcuBep MomHocThI0 10 nmm 40 BT.

Tpancusep AJs1 pad0ThI HA BCeX JIO0OUTEIbCKUX
KOPOTKOBOJIHOBBIX JHANA30HAX

B tpancuBepe Ha 160 M i1t paboThl Ha APYTUX JHOOUTEIBCKUX JTMalla30HaX HE XBATAET TOJILKO COOTBETCTBYHOLIMX
comIacyoomux GuisTpoB B y3ie /7 (cM. puc. 2.4 u 2.10).

Ha nmanazone 10 M cornacyronmii GpunbTp oOpasyercst KaTyIKoi ¢ 0TBojioM J7L 1, KoTopasi HacTpoeHa B pe30HaHC
Ha yacToTy 28,8 MI'l. EMKOCTH KOHTYpa COCTOMT M3 BXOJHOH €MKOCTH JamIlbl V3, eMkocTd KoHaeHcaropa C3/ (cMm.
puc. 2.3) 1 eMKOCTH KOAKCHAIBHOTO Ka0eJIs, 10 KOTOPOMY BO30Y’KAE€HHE ITOJIaeTCsl Ha CETKY JIaMIibl ¥3. DTOT KOHTYp
CHJIbHO IIYHTHUPYETCS 3KBHBAICHTHBIM CONPOTHBICHHEM nenu %/4 — C3] — BXomHas eMKOCTh Y3 M BBIXOAHBIM
CONPOTHBIIEHUEM TpaH3ucTopa V5. B pesynbrare monoca nporycKaHusi 3TOr0 KOHTYpa OKa3bIBA€TCsl JOCTATOYHOM 1Jis
paboTel Bo BceMm 10-MeTpoBOM JTFOOMTENECKOM KOPOTKOBOIHOBOM JHama3oHe. Tak Kak KOJUIEKTOp TpaH3ucTopa V5
MMOJIKITIOYEH K OTBOAY OT CEpeIWHBI KaTymku /7L ], HanpsoKeHHe Ha CETKe TpaH3ucTopa Y3 MoxkeT OBITh B 1Ba pasa
0ombIIIe HAMIPSDKEHUS HA KOJUIEKTOpe V5.

Ha ocranpHbIX Juama3oHax HIyHTHPYIOLIEE NEHCTBHE BXOAHOW LIEMM BBIXOJHOTO KacKaja YCHIIMTENS MOIIHOCTH
MEHbIIIE, M03TOMY MapalIebHO KaTylIKaM (HUIbTPOB 3THX JIUAla30HOB BKJIIOYEHHl HIYHTUPYIOLIME PE3UCTOPHI
17R1...17R5. Kak u Ha nuanazone 10 M, KaTylIkd (WIBTPOB MMEIOT OTBOJA OT CEPEIHMHBI, TaK YTO HAIpsKEHHE
BO30YKIIeHHS HA CeTKe TpaH3ucTopa ¥3 mpu padore Ha muamazonax 10, 15, 20, 40 u 80 M oka3bIBaCTCS OJMHAKOBBIM.
Ha 160-meTpoBoM Juana3oHe KaTYIIKH C OTBOZOM HET, TaK KaK MOIIHOCTh IepelaTuiKa JO0JDKHA OBITh MEHBIIE, YeM
Ha OCTAJILHBIX JIMara3oHax.

Brei6op wacror I'TII m 2-if mpomexxyTouHoid wacToTel mepemarumka (1-if [TY mpmemHmka) mpousBeneH TaKUM
oOpasom, uro mpu pabdote TenedhoHoMm Ha nuamasoHax 40 m 80 M, kak ¥ Ha auama3oHe 160 M, W3MydaeTcss CHTHAI C
HIDKHEH OOKOBOM MOJIOCOMW, a Ha OCTANbHBIX AWANa30HaX — CHUTHAJI C BepXHEil OOKOBOU IOJIOCOH, YTO COOTBETCTBYET
OOBIYHO TPUHATOMY PAIHONIOOUTEISIME PACIIONOKEHHIO OOKOBOW MOJIOCH curHaja SSB.

Hactpoiika TpancuBepa Ha Bce JIOOMTENILCKHE AMANa3OHbl 3aKII0YAETCAd B IMOJCTPOMKE IONOCOBBIX (HUIBTPOB
4acToTHl curHaia (yszen 3) u HacTpoiike cornacyromux GuisTpos (y3er /7).

Hacrpoiiky pekomenayercst HauaTh ¢ quarnasoHa 10 M. DTo 1enecoodpasHo 1o ClIETYIOUIMM COOOPaKEHHUSIM:

pabota Ha 10-MeTpOBOM JHANa30He pa3pelieHa PaIrOIIO0NTEIBCKIM PATUOCTAHIUAM 3-1, 2-1 u 1-i KaTeropwii;

HaCTpOWKa 3TOT0 Juana3oHa HaumOoJiee CJO0XHA, W, JOBEIS €€ JI0 YCIEIIHOro 3aBEpILUEeHHUs, JIETKO JOOUTHCS
MIPEKPACHBIX PE3yIbTATOB HA OCTAIBHBIX JWala3oHax.

He nano mopnaBarbcst coOna3zHy, HMYEro He JOCTHIHYB Ha 10-MeTpoBOM 1uamna3oHe, NEpeHTH K HacTpOHKe
TpaHCHBEpa Ha HU3KOYACTOTHBIX AMAla3oHaX. B 3ToM ciyuae TpaHCHBEP CKOpEe BCETO TaK M OCTAHETCS «KAJIEKOW,
CHWJIBHO XpOMaroIuM Ha 10-MeTpoBOM, a BO3MOXKHO, U 15-MeTpoBOM Juana3zoHax.

Hanpsokenne Ha BBIXOJE 1OJIOCOBOTO (prtbTpa Ha BeeX AMana3oHax B PeXXHME HACTPOWKH mepenardrka (tenerpad,
KITI0Y Ha)XKaT WIH TepeKiodareisb S3 MOCTaBIeH B CpeIHee IOJIOKEHHE) MOJDKHO OBITh Okoo 5 B, a mpu omxarum
kmoda ymenpmarbes 10 0,2 B va nmanasone 10 M, 0,1 B Ha gmamazone 15 M u 0,05 B Ha ocranbHBIX AMana3oHax.
Ocraromeecsa Hanpspkerne 0,05 ...0,02 B — sto octarok curHana I'TI/l, HegoCTaTOYHO MOJABICHHBIN ABYXKOHTYPHBIM
(GUIBTPOM YaCTOTHI cUrHaNa. B nanpHelmeM oH OyJeT JOMOJHUTENBHO OCIabiIeH COacyonmM QHIBTPOM YHCTOTHI
curHaia u [1-koHTypoM, Tak 4TO B BBIXOJHOM cHrHaie nepenaryuka curnai I'T1J] npaktudecku orcyrcrByer. O0 3TOM
CBUJICTCIILCTBYET HYJIEBOE MTOKa3aHue nprudopa PA-1 JIpu 0TKATOM KITFOUE.

HactpoeHHble Ipu peryinnpoBKe NpUEMHHKa KOHTYpBI y371a 3 Teleph Ha BBICOKOYACTOTHBIX JWara3oHax IPHIETCS
MIePECTPOUTh, YTOOB! YCTPAHUTh BIMSHHE €MKOCTH KaOels, CBA3bIBAIOIIETO y3Jbl 2 U /8 M BXOAHON eMKOoCTH y3ia /8.
HepaBHoMepHOCTh HalpspKEHMH Ha BBIXOZE IMOJI0CcOBOrO ¢uuibTpa npu nepectpoiike ['TIJl B mpenenax Kaxmoro u3
JIMana3oHoB He JoypkHa npeBbimath 10%. B 10-meTpoBoM nnanazone, 1oO6HBasich MaKCUMyMa HalpPsDKEHHS Ha ydacTKe
28 ... 28,7 MI'm, MO)KHO JONYCTHTH ero ociabjcHue Ha Ooyiee BBHICOKOYACTOTHONW YACTH AMANa3oHa, TaK Kak
TMIOOUTENbCKUE PATHOCTAHIINY, padoTatomire TererpagoM U OJHOIOJIOCHOW Tene(oHneH, MPaKTHIECKH 3TOT YYaCTOK
JMana3oHa He MCHonb3yroT. Ha ocTanbHBIX Auana3oHax TpeOyemas HepaBHOMEPHOCTh HAlpsDKEHHS Ha BbIXOJe y3ia 3
MOJKET OBIT TIOJTydeHa 0€3 0COOBIX CIOXKHOCTEH.

HacTtpoiixy KoHTYpOB y31a /7 IpOW3BOIAT Ha CPETHHUX YaCTOTAX TUAITa30HOB MO MakcuMymy Hampspkenus (30 B)
TenerpaHOro CUrHajIa Ha ceTke jamiibl V3. [Ipu TakoM HampspDKEHUHM W BBIXOJHOM KACKaje, BBITIOJHEHHOM 10 CXEMe



puc. 2.3, BBIXOJHAS MOIIHOCTh TpaHCHBepa cocTaBUT okojo 20 Bt. Ecim, BaM Takas MOIIHOCTH HE pa3pelieHa, BO
n3bexaHnue rpy0ooro HapyuieHust IpaBuil paboThI JIFOOUTEIHCKUX

paarocTaHIUil NPUAETCS CHU3UThH HANpsDKEeHHE BO30YXK/IEHHS 3a CUET YBEJIMUSHHUsSI CONIPOTUBIIEHHS pe3ucropa R14
Y YMEHBIICHHS CONPOTHBIIEHUN pe3uctopoB /7RI ... 17RS5.

BBenenue B TPAHCHBEP JOMOJHUTECIbHBIX THAIIA30HOB

Pemennem MexayHaponaoro Coro3a ONEKTPOCBA3M PaIUOIIOOUTEISIM-KOPOTKOBOTHOBUKAM BEIICIEHBl TPH
JOTIOTHUTEIBHBIX AUANa30Ha;

10100...10150 k' (30-MeTpoBBIiA qUATA30H);

18068...18168 kI'1; (17-MeTpoBEIit AUANa30H);

24890...24990 kI'11 (12-MeTpoBBIil TUana3zoH).

XoTsl COBETCKHE KOPOTKOBOJIHOBUKM HE MOTYT IOKa paboTaTh Ha STHX YacTOTax, B TPAHCHBEPE MPEIyCMOTPEHA
BO3MOXKHOCTb BBEJECHHUSI TPEX HOBBIX auana3zoHoB. Ha mmarax y3mos 7, 5, 3 u /7 (em. puc. 1.23, 1.21, 1.19 u 2.10)
JIOTIOJTHUTENbHBIE JIeTalN TI0Ka3aHbl MyHKTHpOM. Kak yxe oTmeuanock, nepekmodaresb S2 UMeeT TpU CBOOOIHBIX
royoxeHus, a [I-koHTyp n uiIbTp y31a 1 MOryT OBITH HACTPOEHBI HAa HOBBIX JIMAlla30HaX OpraHaMH yIpaBIeHUs.

Juist paboTHI Ha JOTIOMHUTENBHBIX Auana3zoHax ['TI/] momkeH OBITH BHIIIONHEH B COOTBETCTBUM € Ta0mI. 15.

Tabauya 15.

Jwnanazon, MI'm

Jnamna3zoH HacTpOMKH
Kontypa ¢ L3, MI't

Pexxum pa6oter I'TI]

Jlmanazon 4acToT Ha
Berxoge ['TIJ], MI'ng

10,1...11,15 7,550...7,575 C yZIBOCHHEM YacCTOTHI 15,1...15,15
18,068 ... 18,168 6,534...6,584 C yZIBOCHHEM YacCTOTHI 13,068...13,165
24,890. . .24,990 9,945...9,995 C yIBOCHHEM YacCTOTHI 19,89...19,99

Tpummepsr 11 yctanoBkH 9acToT I'TI/] Ha TOTONHUTENRHBIX AUANla30HAX Pa3MENaroTcs, KaK MOKa3aHO IMyHKTHPOM
Ha puc. 1.23, Ha mnare y3ma 7. KoHzmeHcaTopsl, BKIIOUEHHBIE MapajUIeIbHO ATHM TPHUMMEpaM, pa3MeIIaloTcsi Ha
JIOTIOJTHUTENLHOM T1aTe, KOTopasl yCTaHABJIMBAETCS Ha IEPETOPOJIKE, OTIENSIONIEH y3en 7 oT y3ia 5 (cM. puc. 1.16).

Ixanbl JONOJIHUTCJIbHBIX JUAIlla30HOB pa3MEIIat0oTCA Ha CBO60Z[H]:.IX y4dacTKax OCHOBHBIX: CIIpaBa «IIT IIKaJIbL 160-
METPOBOTO JMara3oHa HAHOCUTCS rpaaynpoBka 30-meTpoBoro, 3a 80-MeTpoBbIM 17-MeTpoBOro u 3a 40-MeTpOBBIM —
12-meTpoBoro.

IMomocoBsie ¢mtbTpbl yactoTel I'TIJ] IS JOMOTHUTENBHBIX JWANIA30HOB JIENAIOT JABYXKOHTYPHBIMH aHAJIOTUYHO
¢unpTpam s auana3o HOB 10, 15 m 40 M. PacmonoskeHue Karymiek JOMOTHUTEIBHBIX AHANA30HOB M MOAKIIOYCHUE
HE0OXOAUMBIX KOHACHCATOPOB M PE3UCTOPOB SICHO U3 puc. 1.21.

[TomocoBsie GUIBTPH YACTOTHI CHTHANA U IOMOJHHUTENBHBIX THAITA30HOB AHAJOTHYHBI (UIBTPaM OCHOBHBIX
JMana30HoOB TpaHCcHBepa. PazMmernienne neraneit 3Tux GUIBTPOB MMOKa3aHo Ha puc. 1.19.

JlononHuTeNnbHbIE cornacyronye GUiabTPbl y3ia /7 BHIMOIHSIOTCS TakK e, Kak GUiIbTpbl Auana3oHoB 15, 20, 40 u
80 m. Ux pa3memenue noka3aHo Ha puc. 2.10.

OnbIT HACTPOWKM IIECTH OCHOBHBIX IHANA30HOB TPAHCHUBEPA MO3BOJIAT CAMOCTOSATEIHLHO MOIA00paTh IJIEMEHTHI
JOIIOJTHUTCIIbHBIX JTHAIIa30HOB,

YBeanyeHue MOIIHOCTH nepeaaryuka 10 40 Br

Jns yBenmdeHns: MOIIHOCTH IiepeaTuika TpaHcusepa 10 40 Bt HeoOxoxmumo HanpshKeHHE MUTAHUS aHOAHOW IETTH
BBIXOJHOTO KacKaJa YCHIMTENss MOIMHOCTH yBennuuTh 10 600 B. CoOTBETCTBEHHO W3MEHEHHas YacTb CXEMbI
TpaHCHBEpa MpHBeIeHa Ha puc. 2.23 (cpaBHUTE CO cXeMoil puc. 2.3).

Ncrounnk Hampspkerus +600 B coGupaeTcs myTeM MOIKIIOUEHUS K y3JIy BBIIPAMUTENCH erle OqHON BTOPHYHOM
0o0MOTKHM cwioBoro tpaHncdopmaropa 77 (BbiBoabl 3, 4! W YCTaHOBKH JJIEKTPOJMTHYECKOro KoHpaeHcaropa C25,
HIYHTUPOBAHHOTO pe3ucTopoM R20.

Paborocniocodnocts uctounmka +600 B onpenensiercst cnepyronyM odpasom. CHavana mpoBEPSIIOT €r0 B PEKUME
XOJIOCTOTO XOZa (TpaHCHBEp HAaXOAWTCA B peXuMe «[lpuem»): HanpshKeHHE Ha BEpXHEM II0 CXEME BBIBOJE
koHzeHcaropa C25 nomkHO ObITh 6mm3kuM K +600 B 3aremM MCTOYHHMK HarpyxaroT pe3ucTopoM 6 kKOM, cOCOOHBIM
paccears MomHOCTh okono 50 Bt. Hampsokenne Ha kxoHmencatope C25 nmomkHO yMmeHbmaThes mo 530..550 B.
[ToHATHO, UTO 3TOT PE3UCTOP HEJB3S MOAKIIOYaTh 0€3 IPEeIBAPUTEILHOTO BHIKITIOYECHUS TPAHCHBEPA.

Jlamna BeixogHOro Kackaaa I'Y-50 — meHron, y KOTOpOro Inpu BO3pacTaHUM aHOAHOTO HampspkeHus Bbiuie 300 B
AQHOIHBIN TOK MEHSETCS o4eHb Majo. IloaToMy HeT HeoOXOANMOCTH MpH MepeBoAe MuTaHus aHogHoi menu ¢ 300 Ha
600 B u3mMeHATh cMeIeHe Ha YIPaBIAIONEH ceTke JaMItbl V3 Tok mokosi coxpaHutces omm3kuM K 50 MA. [Ipu Takom
TOKE Ha aHoJie paccenBaeTcsi MomHOCTh 30 BT, uTo BmosHE momycTMMO (MakcHMalbHAas MOIIHOCTb, paccenBacMast
anozoM sammnbl ['Y-50 miurensHoe Bpems 40 Bt). CpaBHUTENBHO OOJIBIION TOK TOKOSI 00ECHEYMBAET BBICOKYIO
JIMHEHHOCTh YCHJIMTEJNIS M, YTO OYEHb BAYKHO JUIs IPENOTBPAIICHHS MOMEX TEJIEBUACHHIO, 3HAUUTENBHO OCIadiser
BBICOKOYACTOTHBIE COCTABJISFOIME B CIIEKTPE aHOAHOTO TOKa.
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Puc. 2.23. Cxema nuTaHusi aHOAHOM Lienn ycunuresns MowHocTu Ha 40 BT

ITocnme mpoBepkH HOBOTO HMCTOYHWKA THTAHHUA OCTAETCS TONBKO BKJIIOUWTH TPAHCHUBEP W yOEAWTHCS, YTO €ro
BBIXOJIHAsI MOIIHOCTh Ha BCEX JAMAama3oHaX BO3pocia B 1Ba pas3a, T. €. ctama 10 Bt ma 160-merpoBom u 40 BT Ha
OCTaNbHBIX Auana3zonax. Ecim Ha 160-MeTpoBOM auama3oHe BaM paspelneHa padoTa TOJbKO ¢ MOITHOCTHIO 5 BT,
BBIXOJIHYIO MOIIIHOCTb MOKHO CHH3UTh, IIEPEBE/IS BEIXOIHON KacKaJ B HEIOHANPSDKEHHBIN pexuM. [ 3TOro eMKOCTh
C2 1o cpaBHEHHIO C EMKOCTBIO, 00ECTICUMBAOIIEH MAaKCIMYM BBIXOJHON MOIITHOCTH, HAaJ0 YMEHBIIIUTh WIH, YTOOBI HE
ObUTO cO0Ia3Ha BEpHYTH Ipu citydae C2 B TIPEKHEE MOJIOKEHHIE, YMEHBIIUTh BEIHUUHY pe3uctopa / 7RS.

2.4. TPAHCUBEP PATMOCTAHIINH HEP]EOI71 KATEI'OPUH
C IMPPOBOU HIKAJIOU

[TocnenHne ycoBepImIeHCTBOBAHUS TPaHCHBEpa Oy IyT 3aKIF0YATHCS B YBEIIMIEHUH €r0 BRIXOJHON MommHOCTH 10 100
Bt 1 nononHeHnn ungpoBoii mKanoil, odecneyrnBaoeil oTcueT 4acToThl ¢ AuckperHoctsio 1 kI'u. Takas MouHoOCTh
0JM3Kka K MaKCHMAaJIbHOW, pa3pelicHHON COBETCKMM pamuoirooutensm. [ludpoBas mikana 3HaAYUTEIBHO OOJIETYUT
paboTy Ha paJMOCTaHIIMU, FAPAHTUPYET OT BBIXO/A 3@ MPAHMIIBI PA3PEIICHHBIX JAAANA30HOB U, KPOME TOTO, MPHSITHBIM
3€JIEHOBaTHIM CBEYEHHEM OBOMX IIM(P YKpacuT TpaHcuBep. HemuniHe 3aMeTHTh, 4TO IIM(POBYIO MIKATY MOXKHO BBECTH
Ha JT000H CTaJMK CTPOUTENIHCTBA PAJMOCTAHIIMK, HAYMHAS C TIOCTPOMKH NPUEMHHIKa KOPOTKOBOJIHOBHKa-Ha0mo1aTes,

YBeqnueHre BHIXOIHOM MOITHOCTH nepeaaTyuka 10 100 Br

Takast BbIXO/IHAsT MOIIIHOCTh Ha auana3zoHax 10, 15, 20, 40 u 80 M obecrnieurBaeTcsi MPU BBHIIOJIHEHUH BBIXOJIHOTO
Kackaga mo cxeme puc. 2.1. Jlnga storo ycrtaHaBiauBaercs eme oxHa jamma ['Y-50 (76), a ee »KBUBalIeHT —
koHneHcato.p C3/ (cMm.. puc. 2.3) HCKIIOYAaeTCs, M HAIOpsHKEHHE IMTaHMSA aHOAHBIX uened jamn V3 u V6
yBenuuuBaetcs 10 900 B.

Uctounuk nuranug +900 B npu ero Harpyske pe3uctopoM compotusieHreM 4 kKOM JODKEH UMETh HalpshKeHUe
oxono 800 B.

Ecmu npencraBnsieTcs BO3MOXKHOCT BBIOpaTh amnbl ['Y-50, Hamo mogodpars mapy JamIr, HMEIOMIAX OTUHAKOBYIO
BEIMYMHY HAYaIbHOTO TOKA. IJI 3TOT0 yCTaHABIMBAIOT JIAMIIBI 110 OJHOM ¥ KOHTPOJHMPYIOT MaJICHNE HANpPsDKEHUS Ha
pesuctope RI2. bymere kKpaiiHe octopoxsbl! Pesmcrop RI2, a ciemoBaTenbHO, W IOAKIIOYEHHBIH K HEMY
M3MEpHUTENbHBIA TpHOOop Haxoxarcs mox. HampsbkeHuem 900 B, xoTopoe mpu Toke Harpy3ku a0 1 A yMmeHpOIHTCS
HECYILIECTBEHHO.

[Totenmmomerpom R16 ycTaHaBIMBAIOT CyMMapHBIN HadaIbHBIN TOK JlaMn V3 u V6 B penenax 75...85 MA.

VYcraHoBKa elie OXHOM J1aMIbl, HECMOTpPS Ha MCIIOJNB30BaHME [0 €€ MOsABIeHHA KoHAeHcaTopa C3I, MOXKeT
HOoTpeOOoBaTh MOJACTPOHKU KOHTYPOB y3i1a /7. KoHTponupyercs 3Ta noJACcTpoiika o MakCUMyMY BBIXOJHOIM MOIITHOCTH.
JlononHuTtenbHast eMKOCTh, BHOCUMast JJaMiiol V' 6 B [I-KOHTYp, yuuThIBajach npu BbeIOOpe MHAYKTHBHOCTEH M u L2-,
TaK 4TO €ro CJeIyeT HaCTPauBaTh TakK kK€, KaK 3TO JeJIaJ0Ch paHblle, TOJIbKO KoHeHcarop C3 OyJeT UMeTh MEHBIIYIO
€MKOCTb, YeM IIpH paboTe ¢ OJHOMN JIAMITOM.

Ecnu BeIXO1HAst MOIIHOCTE Ha 160-MeTpoBOM jananazone okaxercs. 6onbme 10BT, npuaercs eme pa3 yMEHbLIIUTh
COIIPOTHBIIEHHE pe3ucTopa I 7RS.



ndposas mkana

Hudposas mkana (y3en 26) ciyxut st namepenns yactorsl ['TI/[. B kauecTBe sTanona ucnons3yercs yacrora 500
k['1, cTrabuaM3upoBaHHAs KBaplLEBBIM pe3oHaTopoM (cM. puc. 2.1), a B mpouecce M3MEpeHHs WHAULMPYIOTCS TpU
nocieanue nugpsl yncaa kuiorepl. 1o cymecTBy, n3Mepsiercst 4acToTa f,, Ha KOTOpYI0 HaCTPOEH TPAHCHUBEDP, TaK Kak
TociIeHNe TpU nuGphl Ynuciia Kuorepn y gactor f; u f,,, coBnanaror:

fc = frnp. - fnq1 = frnp. +- 5000 KrLI,
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Puc. 2.24. NMpuHuunmnanbHas anekTpuyeckasa cxema LM poBon WKanbl

OTcyTcTBHE WHIMKALMU YHCIIA €AMHHII M JIECITKOB Merarepli HHKaK HE CKasblBaeTcs Npu pabore Ha BCex
JquanazoHax (BKJIIOuYas TPH JIOTOJIHUTEIBHBIX) 3a HCKIOYeHHeM 10-MeTpoBOro Auana3oHa; TOJBKO B HEM YHCIIO
€IMHML] Merarepil M3MEHIETCsl PU MepecTpoiike BHYTpW auanasoHa. [Ipu monb3oBanuu nudposoi mkanoi Ha 10-
METPOBOM JMara3oHe HeoOXOAMMO CIIeIUTh 32 TeM, Ha Kakod uacrore (Bbimle win Hike 29 MI'm) mpousBomuTces
pabora. 3aTo HCKIO4YaeTcs HEOOXOIMMOCTh ydeTa 3HAYeHWI NMPOMEXYTOYHBIX YacTOT, a YUCIO HWHAWKATOPOB CO
CUETYMKAMHU M AemmnppaTopaMH yMeHbIIaeTcs Ha ABa KoMIulekTa. CyniecTBEHHO M TO, YTO TPHU MHIHMKATOPA XOPOILIO
BITMCBHIBAIOTCS B YTOJI MIKAJIBI TpaHcHBepa (cM. puc. 1.16).

Hanpsoxkerne gactotoit 500 x['m moctynmaer Ha BRIBOx 5 mmdpoBoil mkanel (puc. 2.24) W depe3 SMUTTEPHBIH
TTOBTOPUTEIh, COOpAHHBIN Ha TpaH3UCTOpe 26V5, MOCTyMaeT Ha yCHIHTENb-OTpaHuauTeNs 26V6. Oba TpaH3uCTOpa B
aToM Kackaze MoryT ObITh Tuma KT312 mimu KT315 ¢ mo6oit 6yksoii. Ha komiekTope TpaH3uctopa 26V 6 BHIACIAIOTCS
HMITYJIBCBI, cliefyromme ¢ 4acToTod moBTopeHus 500 k['m. DT MMITyNbCHI MOCTYHNAOT HA LEMNOYKY AECATHYHBIX
caeTankoB 26V2...26V5. Tpu nepBeie mukpocxemsl K155UE] (nenntenu gacToTsl mMirysiscoB Ha 10) BeIpaGaThIBAIOT
Ha CBOMX BBIXOJAaX OTPULATEIbHBI MMITYJIBC IOCIE TOSBJIECHHS Ha BXOAAX KaXKIOr0 JAECSTOr0 MOBTOPSIOIIEroCs
curHana. Takum oOpa3oM, Ha BbIXOZe cueTdnka 26D4 oTpULATENbHBIE UMITYJIBCHI CIEIYIOT C YaCTOTOH MOBTOPEHUS
500 I'y, T. €. UHTEpBAJI MEKAY HUMU 2 MC.

Muxkpocxema 26D5 (K155UE2) conepsxur aBa cueTyrka ¢ KO3QPHUIHMEHTaMH JIeJICHNs 9acTOThl Ha 2 (0T Bxona /4 K
BbIxoay /2) m Ha 5 (ot BXoza / k Beixoxy 11). 3amerum, uro BmMecto K155UEL (26D2...26D4) MOXHO UCTIONB30BATh U
mukpocxemy K155ME2, primtoueHHyI0 aHATOTHIHO 2605, BRIBOIEL 9 U 8 TIpH 3TOM OCTaHyTCS CBOOOIHBIMHU. B oTiimume
or K155MEl y mukpocxembl K155ME2 npu ee BKIIOUEHMH AECATUYHBIM CUETYMKOM Ha BbIBojax 12, 9, 8 u 11



BBIPA0ATBHIBACTCS ABOMYHBIM KO/ YHCIIA MOACYMTAHHBIX MMIYJIbCOB. Ha 3THX BBIBOJAX MOSIBIISIOTCS IOJIOKUTEIBHBIE
HanpspkeHus (3...4,5B), korga COOTBETCTBYOMIN pa3ps/l YUCIIa MOACYUTaHHBIX UMITYJIHCOB HE PABEH HYIIO.

Pabora mukpocxembl 26D5 WILTIOCTPUPYETCS IATHIO BEPXHUMHU AMarpamMmmamMu Harpspkenust (puc. 2.25). Tak kax
UHTEpBaJl MEXJy MMITyJbCAMU Ha BbIBOJE /4 MHKpocxeMbl 26D5 paBeH 2 MC, TO MHTEpBaJl MEXIY MMIYJIbCaMU Ha
BeIBOZIe 11 3T0M MuKpocxemsl 6yzaer 20 Mc.
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Puc. 2.25. lInarpaMmMbl HanpsbKeHUN, NOACHAKOLWME paboTy LMdpoBOM LWKanbI

s o TR

Wmnynecsl nogatorcst Ha c4eTHbId BXon Tpurrepa 26D8 (1155TK1, BeiBog /2), KOTOpBIN MMEET /Ba BHIXOAA —
mpsiMoii  (BbIBOA &) W HWHBEPCHBIM (BeBOx 6). Ha »THX BBIBOmax (OpMHUPYIOTCS NPOTHBOGA3HBIC HMITYIBCHI
JUIMTENBHOCTHIO 20 Mc, IOKa3aHHbIE Ha IuarpaMmax 6 u 7.

Curgaisl ¢ BIBoIa § MUKpOCXeMbl 26D8 u ¢ BbBOAOB 9 u § 26D5 momaroTcsi Ha TPU BXOJIa MUKPOCXEeMBI 26D7A,
npeacTasistonieil cooor sormdeckuii amemeHT «311 — HE». Hanpsbkenue Ha BBIXOAE 3TOTO 3eMeHTa (BhIBOA [2)}
YMEHBIIHUTCS 10 BEJTMIMHBI OJIM3KON K HyJIIO TONBKO IPH OAHOBPEMEHHOM BO3JEHCTBUM MOJI0KUTEIBHBIX HAIPSHKEHUN
Ha BCE TPH BXojAa MHUKpocxeMmbl. CHTHal ¢ BBIBOJa /2 WHBEPTHUPYETCA C MOMOINBI0 MUKpOCXeMbl 26D6B u Ha ee
BbIXOZie (BBIBOX 6} (OPMHUpPYETCsl MOJOXKUTENbHBIH HMMIIYJIBC, MOKa3aHHBIM Ha jauarpamme 9. DTOT HMMIYJIbC B
JanbHeieM Oy/1eM Ha3bIBaTh UMITYJILCOM «OOHYIICHUSD.

Ha tpu Bxona mukpocxembl 26D 7C TOJAIOTCS CUTHAJIBI, OTJIUYAIONINECS OT JEHCTBYIOMUX Ha BXoaax 26D7A Tewm,
YTO OAMH M3 HUX IPEIBAPUTEILHO MHBEPTUPYETCS MHUKpocxemoil 26D7B (curHam Ha BbIXone 26D7B moka3zaH Ha



nuarpamMe 8). TlomoxutenbHbIH UMITYJbC, (OPMUPYEMBbIH Ha BbIXOJE HHBepTopa 26D6D, BKIHOUYEHHOrO IOCIe
26D7C, noka3aH Ha quarpamMMe /(. DTOT UMITYJIbC MBI B JabHEimeM Oy1eM Ha3bIBaTh UMITYJIbCOM «3aIHCH).

Curnan I'TII monmaercs mexxay BeiBogamu 3 M 4 LU(POBOH LIKANBI, IPUYEM BBIBOJ 4 COEIUHEH C OILUIETKON
KOaKCHaJabHOro Kabens, cesasbiBaromiero I'TI/I co mkaimoi Tak, uro Tok ¢ yactoroit I'TIJ] TeueT TonbpKo Mo Kabesro, He
OTBETBJISISICH Ha Kopmyc TpancuBepa. Curnan ['TIJI ycunmuBaeTcst U orpaHMYMBAETCs CXEMOW Ha TpaH3uctopax 26V1,
2612, 26V4 u nuone 26V3. HasHaueHuwe 3TOW cXeMbl c(hOPMHPOBATH UMITYJIbCHI C 4acCTOTOH ITOBTOPEHUS, PaBHOU
yactote I'TIJ], 1 oJHOBpEMEHHO ,HE IOMYyCTHTH IONAJAHHs CUTHAJIOB, NEHCTBYIOIIMX B CXeMe LU(POBOH IIKalbl, B
I'TIA. Bosbiioe ycuieHue paccMaTpuBaeMON CXEMbl MO3BOJIMIIO NMPUMEHUTH CIa0ylo cBsi3b Mexay BbixonoM ['TIJ[ n
KOaKcHanbHBIM KabemeM (emkxocts 6C/ He Oombiie 3 nd). Tpanzucrop 2612 momkeH UMETh Mallble MEXDIIEKTPOIHBIC
eMKocTH (MokHO mcrmonb3oBath KT325 ¢ moboit OykBoii), B kauectBe 26V 1 u 26V4 moxuo npumeHuts KT306 mmu
KT325 ¢ mobemmu OykBamMu. 2673 — mro00i BBICOKOYACTOTHBIA KpPEeMHHUEBBIH nuoj. HampspkeHue Ha BBIXOZE
(hopmupoBarenst UMITYJIbCoB ¢ yacToroi I'TIJ] ycmoBHO (Ha caMoM jeie 3TH UMIYJIBCH HAYT TOPa3ao yalle) MoKa3aHo
Ha auarpamme / /. Ummynbscer ¢ wacroroii ['TI/] (mo 24,7 MI'n, mpu pabote Ha 10-MeTpoBOM AuanazoHe) NOCTYHMAI0T Ha
«cueTHbIi» Bxon (BbIBOJ /2) ObictpoxeiictBytomero tpurrepa 2601 (K131TK1). Bmecro storo Tpurrepa Mo>KHO
nornpoOoBaTh MPUMEHHUTh MeHee ObicTposeiicTByromuii K155TK1, HO, B COOTBETCTBUH CO CBOUMH TEXHHYCCKUMH
YCJIOBUSIMU, OH MOXKET M He paboTaTh Ha CTOJb BHICOKHMX 4acToTax. Ha Beixoze (BbiBox 8) 26D vacTtoTa cieqoBaHus
nmirynscoB ['TI/] cHikaercst B 1Ba pasa (cM. quarpammy /2).

Wmnyinecsl ¢ Beixoga 26D 1OCTynaloT Ha OJMH U3 BX0J0B (BBIBOJ 9) noruyeckoro atemenTa «211 — HE» 26D6C.
Ha npyroii Bxon aToro anemenTa (BsiBoj /()} HOCTyIaeT CUrHaj ¢ BbIBoJa 6 MUKpocxeMbl 26D8 (cM. nuarpammy 7 puc.
2.25). Hampspxerne Ha BBIXOZE

26D6C (BBIBOI 8) MOXKET H3MEHATHCS TIO/ BO3JCHCTBHEM HAIIPSDKCHHS Ha e BBIBOJIC 9 TONBKO B TCUCHHE BPEMEHH,
KOTJIa HampsbkeHHe Ha BEIBoje /() He paBHO HyI0. B pesyibrare Ha Beixoge 26D6C dpopMupyeTcs aKeT UMITYIBCOB C
gacrotoii I'TI/l, nenennoit Ha 2, mpu4eM UIMTENHOCTH 3TOro makera pasHa 20 mc (0,02 c). CKOIBKO K€ UMITYIbCOB N
BbIX 26D6C B OTOM T1akeTe?

WHTepBan Mexay UMITyIbcaMi Ha Beixoae 26D 1 paBeH:

|
Tewx 2608 = 7 -7 : , a
. Bex. 2601 ima
. T T fr L
NBH.\:.MDEU= = naneme nauﬂ; l"l.'l,ﬂ. = 0.02 frnﬂ. = D,U]fr[}}l‘. rll,
‘aelx. 250 2

HJLH

Noux. 26psc = 10fpnp, xln,

Nmmynbebl ¢ BoIxoga 26D6 MOCTYMAIOT HA BXOJ IEMOYKH U3 YEThIPEX MECSITHUYHBIX CUETYHMKOB 26D12, 26DI11,
26D10w 26D9 (K155UE2). Ha Boixone 26D12 (BbiBox 11) unciio uMItyibcoB B Iakere cHikaercs B 10 pas:

NBbIX26D12=fI'I1D,a KMy

YV mukpocxeM 26D9...26D12 na BeIBOABI 2 U 3 IOAAH UMIYJIbC «OOHYJIEHHE», TaK YTO K Hadaly MOSBICHUS MakeTa
HMITYJILCOB Ha BXoJie 26D ]2 BCst 3Ta 1IeT0YKa CUETYMKOB YCTAHOBJIEHA B COCTOSHHE, IIPU KOTOPOM Ha BCEX BBIXOJAX
(BoIBOmpI /2, 9, 8, 11) HanpspkeHus paBHBI Hyto. C Ip:MX0J0M NaKeTa MMITYJIbCOB HAlpsDKeHUs Ha BbIxonax 20D11
HaYHYT MEHSTHCS B COOTBETCTBHH C YHCJIOM EIMHHUI] MMIIYJIbCOB HA BXOJE 3TOW MHKPOCXEMBI (T. €. Ha €€ BBIXOJax
(dhopmupyeTcss IBOWIHOE YHCIIO eAUHUI] Krtorep). [Ipu momcuere Kamoil AecATKH UMITYJIbCOB Ha BeiBoje 1.1 26D11
MTOJIOKUTETHHBIN UMITYJIBC MOSIBIIICTCS OAWH pa3 (cM. auarpammy S5 puc. 2.25), tak uro 26D1() BemeT mMoacyeT dnciia
JECATKOB KHJIOTEPILI, U COOTBETCTBEHHO 26DY. TOACUNTHIBAET YMCIIO COTEH Kuiorepi. K KOHIy makeTa MMITyJIbCOB Ha
Bxofe 26D 12 nBomdHOE YUCIO HA BBIXOAAxX 26D]1 Oymer TOYHO paBHO YMCIY eauHUI Kumorepn dactoTel 11/, Ha
BBIXOJaxX 26D 1() — AecsITKOB KWJIOTEPIL, a Ha Bbixoaax 269 — coteH kunorepir yactoTsl ['TIJI.

Beixonet 26D9, 26D10 w 26D11 coenuHeHbI Yepe3 YCHWIMTEIU — HHBEPTOPHI, COOpAHHBIC HA TPAH3UCTOPAX
26V7..26V18 (KT315B wmoryr OBbITh 3aMEHEHBI JIIOOBIMH MAJIOMOIIHBIMU CPEJHEYACTOTHBIMH KPEMHHUEBBIMU
TPaH3UCTOPaMHU CTPYKTYpPBI N-p-A C JONYCTHMBIM HalpsDKEHHEM KOJUIEKTOP-OMHUTTep He MeHee 24B) ¢ Bxonamu
MukpocxeMm 26D13, 26D14, 26D15 (K16111p2). Cxema K1611Ip2 cocrout u3 uerpipex D-Tpurrepos, BEIXOIbI KOTOPBIX
COEIMHEHBI CO BXOJaMH JAemn(paTopa, MPEBpalIalONIero ABOMYHOE YWCIO B 7 HAINpPSHKEHUH, 00ecIieunBarOnINX
0TOOpakeHHe 7-CerMEHTHBIM HMHIMKATOPOM JIECITUYHBIX 3HA-YEHHUI 3TUX JIBOMYHBIX YHCEIL.

Hanpsokenne Ha Bxone D-Tpurrepa He BO3IEHCTBYET Ha €r0 BBIXOJI, TOKAa OTCYTCTBYET MMITYJIbC CHHXPOHHU3ALMH. B
TEUSHHE BCET0 BPEMEHHU ACHCTBHUS 3TOTO UMITyJbca HalpsDKEHHE Ha BbIXoAe D-Tpurrepa moBTOpsiET HalpsHKEHHE Ha
ero Bxoje. Hampspkenne, cymiecTBoBaBiiee Ha BXxozae D-Tprrrepa B MOMEHT OKOHYaHHMS MMITYJIbCa CHHXPOHH3AINH,
OCTaHEeTCs HEM3MEHHBIM JI0 IIPHUXOJa CIEAYIOLIEro umiyibca. Takum obpasom, D-tpurrep 3anomuHaer 3HaueHue (0
unu 1) curHana Ha ero BXoje.

B muxpocxemax K1611Ip2 uepes BBIBOJ 7 CHHXPOHU3UPYIOMINN UMITYJIbC ITOaeTca Ha Bce deTbipe D-tpurrepa. Ha
9TU BBIBOJIBI MUKpocxeM 26D13, 26D14 u 26D15 4epe3 ycunuTeab-UHBEPTOpP, COOpaHHBIN Ha TpaH3uctope 26119



(BO3MOXKHBIE 3aMEHBI TaKue ke, Kak U g 2617 ... 26V18) mogaH MMITyIIbC «3alHCH». JTOT HMITYJIBC TIOSBIIAETCS
paHbIle UMIyJIbca «OOHYJEeHHM», Tak 4To D-Tpurreper mukpocxem K161IIp2 3amoMuHaroT pe3ynbTaThl IMOACYETa
yucia kuioreply yactotsl ['TI/] Ha Bpems Mexxay UMITyIbcaMu «0OHYJIeHU», T. €. Ha 40 Mc. B pe3ynpTaTe Ha BRIXOHAX
26D13, 26D14 w 26.D15 dopmupyloTcs HanpspKeHHsl NUTAHMS 7-CErMEHTHBIX HWHJMKATOPOB, OOecIeuuBaroLne
BBICBE€YMBAHME TPEX IECATUYHBIX 3HAKOB uucia kwiorepy 4dactorsl I'TI/]. IIpu HenmpepblBHOM HM3MEHEHHU 4acTOTHI
I'TIA moka3anust nHIMKATOpoB OynyT m3MeHsAThes depe3 40 mc. ITockonbKy Takoil MHTEpBaJl MEHbBIIE «IOCTOSHHON
BpPEMEHM» OpraHa 3peHHsl, 33Jep’KKa B M3MEHEHHH IOKa3aHWil IU(POBON HIKabl MPU BPALICHUH PYYKH HACTPOWKH
TpaHCHBEpa He3aMeTHa.

YcToiunBOCTH MMOKa3aHUHA MU(PPOBOI MIKATBI CIIOCOOCTBYET HANHYHNE B LEMOYKE MOJCYETa YHCIIa MMITyJIBCOB OT
I'TI] ogHOTO «HEMHOUIIIPYEMOTOY» cueTdnka 26D12. Jleno B ToM, uto dactoTa ['TIJ] He CHHXpOHU3HUpPOBaHA C YaCTOTOU
re”eparopa 500 kI'1, onpeaensoero nojloKeHne UMITyJibca Ha BeIBoJE 6 26D8. [1o3TOMy pH MOCTOSIHCTBE YACTOThI
I'TI pe3ynbTaThl MOZACYETa YHCIIA UMITYJILCOB B ITAKETe MOTYT OTJIMYATHCS HAa €IUHHMIY, TaK YTO MJIAAMIUI paspsin
JBOWYHOTO YHCIa Ha BBIXOAax 26D12 Gyxmer HeycrorumB. CirydaiiHas cMeHa MITafiero paspsia Ha Beixoge 26D 1
BO3MOXKHA TOJIBKO IPU M3MECHEHHM CTapIIero paspsjaa uuciia Ha Beixoge 26D12. Takum o0pa3oM, HEYCTOWYHBOCTH
MJIQ/ILIETO pa3psia IBOMYHOTO YMCIia Ha BbIXoJe 26D ]2 He BIUSET Ha YCTONYMBOCTD TIOKa3aHUI LU(POBOIA IIKaIbI.

B xauecTBe MHAMKAaTOPOB LU(POBOH IIKAIbI MPUMEHEHbI JIOMUHHC-IIEHTHBIE 9-CerMeHTHblE MHAMKaTtopbl MB-3
(cerMeHTHI 1 M j 9TMX MHIMKATOPOB HE WCIIOJB3YIOTCS). Y 3TUX MHAMKATOPOB BBICOKAasl SPKOCTh CBEUYEHHS M Majoe
oTpedJIeHne TOKa: HECKOJIBKO MMJUIMAMIIEp O LEMsIM CEeTKH M CErMEHTOB M HECKOJBKO JIECATKOB MHJUIMAMIEp IO
Leny Hakana. THIuKaTops! MOAKIIIOYA0TCS HETIOCPEACTBEHHO K -BbIxoaaM MukpocxeMm K161TIp2.

Bo3MOXHBI ¥ Apyrue BapHaHTHl BBINOJHEHHS WHAWKATOPHOTO Tabno mudpoBoi mkamel. [Ipw umcroap3oBaHMU
razopa3paaabix nHAIKatopoB MH14 wmn MH16 mocne caerankoB 269 ...26911 HE0OX0aMMO BKIIOYHTE MUKPOCXEMBI C
yerBepkamu D-tpurrepas (K155TMS wim

MOPa3psIHBIX HHIMKATOPOB MPUAETCA HCIONIb30BaTh HampsbkeHne 180B, KoTopoe MOXHO MOIYYHTh OT
HMMEIOIIEroCcs B TPAHCUBEpE UCTOYHMKA Hanpsixerus +300 B.

Ecmu Bmecto K155UI1 npumennts K514M/12, TOo B KauecTBE MHAMKATOPOB MOXKHO HCIIOJIB30BaTh BAaKyyMHBIC
uHauKaTopsl HakamuBanus MIB9 unu MB 16. Bonee kpacuBo BhINIAAAT paboTaroniue ot Aemudparopo KS14UIA2 7-
CErMEHTHBIE CBETOMO/AHbIE HHANKATOPHI THIAa AJIC324B, HO MeXay KaXIbIM BBIXOJIOM Jeludparopa U CErMEHTOM
WHAMKATOPa B 3TOM Cllydae HaJI0 BKIIOYUTH pe3ucTop conpotuBieHueM 51 ... 100 Om.

Jns nutanus umdpoBoil mkaiel, coOpaHHOW mo puc. 2.24, HeoOxoxmumbl Hanpspkenus +24 B um +5 B. DOtn
HaIpsDKEHHUS TTOAI0TCS Ha y3en 26 yepes pasBsi3biBaronue Guiabtpbl 26R1, 26C9 i 26L1, 26C4, 26 C5.

Ucrounnk +24 B Obul B TpaHcuBepe M A0 MOsBICHUS LH(GPoBOM mkauel. Mcroynnk HampspkeHust +5 B
BEITIOJTHACTCS C HCIIONB30BAHWEM HANpPsDKEHUH NMUTaHWA Hakanxa jamm V3 um V6 (cm. puc. 1.15 m 2.1). Harpyskoit
BEIIIPSIMUTENS CIYXKUT KoHAeHcatop C27, mocie KOTOPOTO BKIFOYCH CTaOWIM3aTOp HANpsDKEHUs, COOpaHHBIA Ha
pesucrope R24 u crabunurpone V7. Jlnsg yMeHbIIEHUs Mylbcaluii HampspkeHus +5 B mapamrensHo V7 BKITIOUYEH
koHaeHcarop C286.

WHrun Hakama WHIUKATOPOB IM(POBOM IIKAIbI MUTAIOTCA OT MCTOYHWKA Hakaja JiaMmn Y3 u V6 depe3 racsmuid
pe3uctop 26R41.

Kak u moboe apyroe yctpoiicTBo LM(pPOBOIl TEXHUKH IIKajla He TpeOyer Hactpoiiku. Eciu oHa cobpana 6e3
OmMOOK W W3 HCIPaBHBIX JJIEMEHTOB, €€ NpaBWibHas paboTa rapaHTHpoBaHa. llepen BKIIOYEHUEM IIKAJIbI
LesiecooOpasHo NPOBEPUTh WCTOYHHMK HampsbkeHus + 5 B. W 0e3 Harpy3ku, M Ipu Harpy3ke pe3nCTOpOM C
conportusiieHreM 10 OM HanpspkeHHe Ha KoHaeHcartope C28 nomkHO OBITh B nipenenax 4,5 ... 5,5 B.

EnnHcTBeHHAs peryimpoBKa IpH BBEAEHHHM B COCTaB TpPaHCHBEpPAa LHU(QPOBOM MIKaIbl — MOAOOP BEIWYHHBI
koHzaeHcatopa 6CI. IlepBoHauanbpHass eMKOCTh 3TOro KoHaeHcatopa | m®. Ecim mkama paboraeT HEyCTOHYHUBO,
eMKOCTh 6C! yBEIMYMBAIOT IO IOCTIDKCHHUSI YETKOM pabOTHI IIKalbl Ha BceX auanazoHax. CiemyeT yduThIBaTh, YTO
yeM Oombiie BesmunHa 6C/, TeM CHIIbHEE CKa3bIBAIOTCS Ha padoTe MpUEMHHUKA MOMEXH OT IIKasbl. [Ipy mpaBuiIbHOM
noxbope koHmeHcaTopa 6C/ W WCHOIB30BaHWUU TPAH3UCTOPOB 26V1, 26V2 u 26V4 ¢ ManbIMU MEXKAIJIEKTPOIHBIMHU
eMKOCTSIMH M OOJIBIIMM YCHJICHHEM TOKa MOMEXHM OT LIKalbl MPOCIYLIMBAIOTCA TOJNBKO B OTHENBHBIX Todkax 10-
METpPOBOT'0 AMana3oHa ¢ cuiioi 1| — 2 Gayuia U mpakTHYECKH HE 3aTPYAHSAIOT paboTy B adupe. 1 CHIKEHHs ToMeX OT
HIKAJIbI MOXET MOTPEOOBAThCS YCTAHOBKA JIOTOJHUTEIBHOIO JKpaHa MEXAY MIKAIOW M y3KOMOJIOCHBIM (HIBTPOM
9acTOThI CUTHAA.

KoHcTpykTuBHO 1dpoBast mkajia npeacTasiseT coboit miary (puc. 2.26). Yactb, MOHTaXxa y3i1a 26 BBIIIOJIHEHA
TICYaTHBIMU MTPOBOJAHUKAMH, PACIOIOKECHHBIMH CHHU3Y (CO CTOPOHBI BBIBOJIOB MHKpocxeM). OCTaJbHBIE COEIUHEHHMS
JIETIAf0TCSl N30JIMPOBAaHHBIM MIPOBOAOM ITYTEM €ro HPOKJIaJKH MO KpaT4aWIIUM PacCTOSHUSM MEXIY COCIUHSEMBIMU
TOYKaMH CXEMBbI, B pe3ylbTaTe 4ero Ioj IUIaTOH oOpa3yeTcs Tak Has3blBaeMas IyTaHKa. BBINIAANT OHa HE OYEHb
KpacuBO, HO TIBITAThCS 3aMEHHUTh €€ IBYCTOPOHHMM IE€YaTHBIM MOHTa)KOM HE CTOHWT. BO-TIepBBIX, M3rOTOBICHHE
CJIOKHOM TIeYaTHOM IUIaThl IEJIECO0OPa3HO TOJNBKO TPH MAaCCOBOM M3TOTOBJIEHHH Y3JIOB, a, BO-BTOPBIX, HE OYEHb
MIPOyMaHHBIN [T€YaTHBIH MOHTAXK MOXET IIPUBECTH K MOSIBICHUIO HAa BBIBOJAX y3/1a 26 TaKWX MOMEX, YTO BKIIIOUYEHHE
IU(POBOH KAl BEI3OBET CYIIECTBEHHOE CHUKEHHE 1yBCTBUTEIbHOCTH IPUEMHHUKA.

[Tnata mKkanbl ycTaHABIMBAETCSl HA CTOMKAaX, KPEMAIINX €€ K 3KpaHy, U3TOTOBICHHOMY B BHJE YrOJIKa U3 JrOpalst
ToMmMHON 1,5 MM, 'opu30HTaNBHAS YacTh 3TOTO YroJIKa paclojaraeTcss MeXIy IUIaTON IIKAJIbl ¥ IACCH TPAaHCHBEpA. a
BEpTHKaJIbHASl — KPEMUTCs K nepenHer nanenu (cm. puc. 1.16).

OO6mmit Bu TpaHcuBepa ¢ nupoBOiA MIKAION OKa3aH Ha puc. 2.27.
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Puc. 2.26. Nnarta uncpoBon wkanbi

Puc. 2.27. O6wuin Bug TpanemBepa ¢ LMdpoBOM LLKaNon

3. AHTeHHBI JIO0UTENbCKUX KOPOTKOBOJHOBBIX PAMOCTAHIUMN

[Toka BbI OBUIN KOPOTKOBOJIHOBUKOM-HAOIIOIATENIEM, MOKHO ObUIO OOOWTHCH U HE OueHb A(PPEKTUBHOI aHTEHHOH.
Jla 1 BO MHOTHX HACEJICHHBIX IMYHKTaX HAIICH CTPaHBI PaTUuOIIOOUTENh, He UMEIOIINN pa3pelicHus] Ha SKCIUTyaTaluio
TepearoIeii paIuoCTaHIi|, HE UMEET MPpaBa YCTaHABIMBATh HAPYKHBIC aHTCHHBI. MI3BECTHO, 4TO CNAOBIN CUTHAI OT
IUIOXOU MPUEMHOW aHTEHHBI MOXKHO MPHHSATH, UCIOJIB3Ys MMEIOIIUICA B MPUEMHUKE 3anac ycwieHus. Ho B ciydae
nepefiayd  Ha TaKyl0 aHTCHHY CHIHAJIbI
HEPaBHO3HAYHOCTh KAYECTBA AHTCHHBI [UISl IPUEMHBIX U MEPEIAIONINX PAAMOCTAHIIUN 00BsICHSETCS cieayomuM Ecnu
npreM BeaeTcs Ha Manod(dexkTuBHy0 (00BIYHO MPOCTO MAJICHBKYIO) aHTEHHY, CHTHAJIBI BCEX KOPPECIIOHIEHTOB OyIyT
OJIMHAKOBO CJ1a0bl, U, yBEJIMYHUB YCUIICHUE TPUEMHUKA, MOXKHO ITPUHSTDH OOJIBILYIO YACTh 3TUX CUTHAJIOB. BOJIBIIMHCTBO
MepearoIuX JTIOOUTEIBCKIX PAIUOCTAHIN O00OpPYJOBaHBI AOCTATOYHO H(PPEKTHBHBIMA AaHTEHHAMH, W CHTHAI
nepeaaryrka ¢ Manod(h(HEeKTUBHON aHTCHHOW MOTEpseTCs Ha (OHE MX CUTHAJIOB, €CIIH, KOHEYHO, HEJJOCTATKH aHTECHHBI
HC KOMIICHCUPOBAHbI OJIN30CTRIO K le/leMHOﬁ paauoCTaHlIy WM PE3KKUM YBCIIMYCHUEM MOIIIHOCTU NE€pE€aAaTINKA.

OyayT TpUHATHI

TOJBKO OJIMKAUIIAMU KOppECIIOHAECHTAMH.

Ota



[pu maneiiieii BO3MOXXHOCTH HAJIO0 MOCTPOUTH XOPOIIYIO aHTEHHY W JUIs Mpuema: ciiadble CHrHANbI Haubosee
yIAICHHBIX, a 3HAYUT, U CaMbIX HHTEPECHBIX PAIMOCTAHLUI HHOTAAa MOTYT OBITh HMPUHSATHI TOJBKO IPH MOJHOM
HCIIO0JIb30BaAHUN YYBCTBUTECJIBHOCTU IPUEMHHKA, K BXOAY KOTOPOT'0o MOJAKIOYCHA BI)ICOKO:)(l)q)eKTI/IBHaH AaHTCHHA.

CoopyxeHre X0OpoIleil KOPOTKOBOJIHOBOM aHTCHHBI JICJI0 OYCHb TPYIOSMKOE U JIJIsl HETO COBEPIIICHHO HE TOAXOIUT
MeToJl «1pod M OoIMOO0K», BIIOJIHE NPHUIOJHBINA, HAIIpUMeEp, TPH SKCIEPUMEHTaX C OAHUM M3 Y3JIOB IPUEMHHUKA WU
mepenatunka. Hao cHavanma TIIATENFHO BBIOPATh THII AHTEHHBI, MOJATOTOBUTh M HPOBEPUTH BCE HEOOXOIUMBIC
MaTepHUAITbl U IETATH U TOJIBKO MOCIIE 3TOT0 BRIOMPATHCS HA KPBIIILY.

Crnemyer MOMHHTH, 9YTO paboTa Ha BBICOTE JCCATKOB METPOB HaJ 3eMileii KpaitHe onacHa. [103TOMy ycTaHaBIHBAThH
AHTEHHY HAJ0 00S3aTENIbHO C y4acTHEeM CTpaxyromero. Eciin Ha KpbIllie HET OTpa)IeHHUs, HEOOXOAUMO K MPOYHO(MY
MOSICY MPHBS3aTh HE MEHEE MPOYHYI0 BEPEBKY, KOTOpas mpu paboTe y Kpas KPBIIIK BCEr/a JO0JKHA ObITh, XOPOIIO
3aKperUieHa U He UMETh CIIaOUHBI.

U ewe oHO HaOMUHAHKUE U3 00JIACTH TEXHUKU OE30IIACHOCTHU: HElb3sl IPOTATUBATh AHTEHHBI HAJl TOKOHECYIIUMHU
MIPOBOJIaMH, BKITIOYAS U PAIHOTPAHCIAIMOHHBIC, HAPSHKEHNS Ha KOTOPBIX 00braHo 220 mm 900 B. Ciyuaiinsrii 0OpeIB
AHTCHHBI MPUBECACT K €€ MNaJACHUIO Ha 3TU IpoOBOJa, a CBI/IC&}OIIJ,I/Iﬁ K 3C€MJIC KOHEI aHTCHHBI MOXKCT CIIYKUTb
HUCTOYHHUKOM CMEPTEILHOM OMACHOCTH IS HUUETO HE TI0JI03PEBAIOIIMX IPOXOXKUX U OCCIICYHO UTPAOIIUX JCTEH.

3.1. OBHIME CBEAEHMUA 110 BIOPY AHTEHHbI

Br100p aHTEHHBI JIIOOUTENBCKOM KOPOTKOBOJIHOBOH PAaJHOCTaHIIMK JOIDKEH MPONU3BOIUTHCS UCXO/S U3 KOHKPETHBIX
YCIOBUM pPacrHoyioKeHus: paguoctaHuuu. Ilpm 3ToM HEOOXOAMMO YYHMTHIBATh: BO3MOJKHBIE DPa3Mepbl AHTEHHBI,
BO3MO>KHYIO BBICOTY @HTEHHBI, CIIOCO0 CBSI3M M3Ty4alOIeil YaCTH aHTEHHBI C PaJHOCTaHIIUCH.

Pa3Mep AHTCHHbI

Hasnauenne nepenaromield aHTEHHBI — MNpeoOpa3oBaTh 3HEPTHIO0 OBICTPONEPEMEHHOTO 3JEKTPUYECKOrO TOKa B
SHEPTHUIO HJICKTPOMAarHUTHOTO MOJIsI, PACcIIPOCTPAHSIONMIETOCS! OT aHTEHHBI B OKPYXKaloIlee MpocTpaHcTBO. [Ipuemuas
aHTEHHA, HUYEM HE OTJIMYAsCh OT Iepearonie, penraeT oOpaTHyIo 3a1ady.

B ommmume OT ApyrMX SJE€MEHTOB DBIEKTPHYECKHMX IIeNeH aHTeHHa IOMHUMO aKTHBHOTO M PEaKTHBHOTO
COINPOTHUBJICHUH XapaKTEPHU3YeTCs €Iie U HEKOTOPHIM CONPOTHBICHUEM H3IydeHHs. VIMEHHO MOIIHOCTB, BBIICICHHAS
Ha CONPOTHUBICHUM W3Iy4eHHs, ¥ YXOIUT U3 aHTCHHBI B 3(pUp, a aKTUBHAS U PEAKTUBHAS MOIIHOCTH, PACCEUBAECMBbIC
WIN 3alacaeMble B €€ aKTHMBHOM M PEAKTUBHOM CONPOTUBIICHHUSX, «OCTAIOTCS» B aHTEHHE MM CBA3aHHBIX C Hell
9JIEMEHTax paguocTaHuuu. [loaToMy uem OoJibllie CONPOTHMBIEHHE H3JIYy4YCHUs, TeM OOJjblias YacTh SHEPrUH,
NOJBEJCHHON K aHTEHHe, OyJeT W3JIydaTbcsi B BHUJE DJIEKTPOMArHUTHOIO IIOJIsi, @ HE TPaTHThCS Ha Harpes
OKpY’KaIOIIEero Bo3AyXa.

¢
C ]

HOMOYHUN |
ReDEMENNOSD TOKT !

Puc. 3.1. Qunonb

Paccmotpum mpocreiimryto anteHHy — aunonb (puc. 3.1). Ecnu umnHa nunons 1 3HaUnTENbHO MEHBIIE JUIMHBI
BONIHEI X, COOTBETCTBYIOIIEH YACTOTE MEPEMEHHOTO TOKa, MUTAMOMIETO IUIIONb, H3IyYeHHUs SHEPIHd B BHUJIE
PacTIpOCTPaHSIOIETO AIIEKTPOMArHUTHOTO ITOJIS IPAKTHIEeCKH He OYJeT U COMPOTHBIICHHE U3ITYICHUS TUTIONS OIHM3KO K
Hymo. [lo Mepe yBenWdeHHs ATUHBI AUTONS €0 M3IyYarollie CBOICTBA yIyYIIAIOTCS, YTO XapaKTEPH3YeTCs POCTOM
conporuBieHus u3nydenus. [Ipu | = JI/2 nonyuum npekpacHblil n3mydarenb ¢ COnpoTuBiIeHneM u3nydenus 75 Om. Ero
AaKTUBHOE COIPOTHBIIEHHE (OMM3KOE K OMHYECKOMY COIPOTUBICHHIO IIPOBOJOB, W3 KOTOPBIX BBIIOJHEH THUITONb)
3HauMTEeNbHO MeHblie 75 Owm, a mostomy KIIJ[ momyBosnHoBoro aumonst 6mu3zok k 100%. Ilpu panbHeiem
YBCJIMYCHUN MJIMHBI JUITOJIA €TI0 CONPOTHUBJIICHUE U3ITYUCHUA IMPOJOJDKACT YBCINMYUBATHCA, HO HECKOJIBKO MCIJICHHEC
POCTa aKTUBHOI'O COIMPOTUBJICHUA YIJIMHAOMIUXCA IMTPOBOIAOB. HNmenno MO3TOMY HOJ'IyBOJ'lHOB]:lﬁ JUIIOJIb HaIlleJI TaKoe€
LIMPOKOE PACIHPOCTPAHEHUE B NMPAKTHUUECKUX KOHCTPYKIHMSAX KOPOTKOBOJIHOBBIX aHTEHH. IIpM yMeHBIIEHUU IJIUHBI
mquronst ero KIIJ[ Oynmer cHmXarbCs, Tak YTO MCHOJNB30BAaHWE AHTEHHBI C JIMHEHHBIMH pa3MepaMd MEHbILIE -
SHEPreTU4ECKU HEBBITOHO.

Hcxons M3 U3M0KEHHOTO, MOKHO C(OPMYIHPOBATH MOJIOKEHHE, BEPHOE IS JIFOOOTO CITydas paJgrotO0NTEbCKON
MPAKTHKH: KOPOTKasi aHTEHHA HE MOXKET OBITh XOpomieil. BcTpeTnB omnmcanme aHTEeHHBI, HaZ0 00s3aTeNbHO IIPOBEPHTH,
KaKOBO OTHOILICHHE €€ JTHMHEHHBIX pa3MepoB K JIIHHE BOJHEL. Eciu 310 oTHOmeHne MeHsbine 0,25, HIYero myTHOTO OT
AQHTEHHBI OKU/IATh HE MPUXOANUTCS, JaXKe €CIH OIMMCAHHIE COMPOBOXKIAAETCS BOCTOPKEHHBIMI KOMMEHTAPHUAMH aBTOPA.



OT0 crpaBeqMBOE U JIIO00H aHTEHHBI MOJIOKEHWE BOBCE HE 03HAYAeT, YTO AHTEHHA C UIMHHBIMHU 3JIEMEHTaMHU
Bcerza xopoma. MOXHO YMYIOPHUTBCS COOPYIOWTH OONBIIYI0 aHTEHHY, pa3iMdyHbIe YacTH KOTOPOil CO34aroT
KOMIICHCUPYIOLIIME JIPYT JApyra 3JeKTPOMarHWTHbIE IIOJIs, TaK 4YTO BCE COOpYyXeHHe OyaeT Heda((eKTHBHBIM.
[lewyanbHBIN MpUMep — H3BECTHAsE MHOTMM (K CYaCThIO, OOJBIIMHCTBY TOJBKO IO €€ ONHCAHMIO) AaHTEHHA «ITHYbS
KJIETKa». Y 3TOW aHTEHHBI 3JIEMEHTBI, 10 KOTOPBIM TEKYT MPOTHBO(A3HbIE TOKH, PACIIOJIOKEHBI B HEMOCPEACTBEHHON
6JIM30CTH APYT OT Apyra. U eciii BBIMOIHUTH €€ TOYHO 110 ONMCAHUI0, OHA BOOOIIE He OyieT padoTaTs.

BbicoTa aHTEeHHBI

PeanpHas KOpPOTKOBOJHOBAs aHTEHHA BCETZIAa pACIONaraeTcsl HajJ MOACTWIAIONICH MOBEPXHOCTHIO Ha BBICOTE,
COM3MEpPUMOM ¢ IIHHOW BOJHBL. IlepeMeHHOE 3JIEKTPOMAarHUTHOE IIOJe, CO3[aBaéMOE€ AHTEHHOW, BBI3BIBAET B
MOJICTUIAIOIIEH TOBEPXHOCTH (3€MJIs, TPOBOJAAIIAS KPBIIIA U T. I1.) TOABJIEHHWE TOKOB. X JeiicTBHE SKBHUBAJIEHTHO
TIOSIBJICHUIO MO/ aHTEHHOW ellle OJIHOM aHTEHHBI, HAXOMASAIIEHCS MOJ MOACTUJIAIONICH MOBEPXHOCTHIO Ha TIyOuWHE,
pPaBHOH BBICOTE€ AHTEHHBI. TOKM, TEKyIIHME€ B 3TOH MHHMMOW aHTEHHE, NPOTHBO(A3HbI JEHCTBYIOIIMM B pEaNbHO
CYILIECTBYIOIICH.

HmeHHO mMo3TOMY aHTeHHa, MOABEIIeHHas: oueHb Hu3Ko (Hke 0,1JI), Bcerna paboraer mioxo. [pyroe neno, eciu
BBICOTa aHTEHHBI COM3MEpHMa C JUIMHOW BONHBEL Torma pe3yimpTHpyoIee Imojie OyAeT OMM3KMM K HYJII0 TONBKO B
IUIOCKOCTH, COBITAJAIONIEH C TOACTHIAIONICH MMOBEPXHOCTHIO. B HampaBlIeHHWH K€, HAXONSAIIEMCS II0J HEKOTOPBIM
YTJIOM K TOPHU30HTY, TIOJIA, CO3/IaBaeMble TOKAaMH B aHTEHHE W MOJCTIJIAONICH TOBEPXHOCTH, OYIyT CKIAIBIBATHCS.

Hcxons U3 ycrnoBHid paclpoCTpaHEHUSI KOPOTKUX BOJH, KOTOPBIE OMPEACISIOT ONTUMANIBHBIC YIIbI H3ITydeHHS 110
OTHOIICHHUIO K TOPH30HTY, KOPOTKOBOJHOBEIE aHTCHHBI C TOPU30HTAIBHBIMH 3JIEMEHTAMHU IIeJIECO00pa3HO pa3MemaTh
Ha BbicoTe oT JI/4 no JI Hajg mpoBojsmiel MOBEpXHOCThIO. L[eHTpanbHYyI K€ 4acTh aHTEHHbI C BEPTHKAJIbHBIM
U3ITyYarOLIMM SJIEMEHTOM HaJlo MogHuMarh Ha paccrosuue ot 0,1J1 no JI/2 ot 3Toi nmoBepXHOCTH. 3aMeThTEe, YTO HA0
YUUTBHIBATh BBICOTY aHTEHHbI HMEHHO HaJl MPOBOJSIIEH MOBEpXHOCTHIO. Eciyu aHTeHHa BHUCHUT Hal Cyxoil mudepHon
KpBIILIEH JEPEeBSHHOTO JI0Ma, TO 3TO — PACCTOSHHE OT AHTEHHBI JI0 3€MJIM, & €CJIM HaJl KeJe300€TOHHOH — TO
paccTosiHKE, K COXKATIECHUIO, HAZI0 CUUTATh UMEHHO OT KPBIIIIH.

CB3b aHTEHHBI C TPaAaHCHBCPOM

[Ipexne Bcero 3aMeTHM, YTO XOTSI HA MPHHIMIUAIBHBIX CXEMaX aHTEHHY 4acTO M300pakaroT C OJHUM BBIBOAOM,
KaK ¥ BCSKUH NMOTpeOUTENb (MM UCTOYHMK) DJIEKTPUYECKOr0 TOKA, OHA JOJDKHA MOAKIIOUAThCS K TPAHCHBEPY IBYMS
BBIBOJIAMH. Yy JAUIOJIsA BCE ACHO — MNHUTAHHUC HA HEro moJgacTcsd B JABYX TOYKax. A cnymaumﬁ aHTEHHOM mpoBOA,
HOJIKJ'IIO'{CHH])Iﬁ K TpaHCUBEPY OJHHWM KOHLOM, B Ile/iCTBl/ITGJ'H)HOCTI/I CTaHOBHUTCS aHTCHHOM TOJILKO pu COCANMHCHUUN
KOpITyca PaJHOCTaHIIUK C «3eMJIeiD» (3a3eMJICHUEM, ITUTAIONIEH CEThIO U T. I1.).

WHTepecHo, YTO 1O MHOTHUM CHpPABOYHUKAM Ui pajUONIOONTENIell OpOOWT YHHKajbHAsh CXeMa, BO3HMKIIAS B
JlaBHUE BpeMeHa B pe3yibrare omnedyarku (puc. 3.2). [lepemaua sHeprum OT mepenaryvka B aHTEHHY B 3TOM cllydae
BO3MOJKHA TOJIBKO 3a CUET IMapa3sUTHON €MKOCTH MEXTy KaTymkamu L/ W L2 WIn HEKOTOpOW eMKOCTH Mexnay L2 u
KOPITyCOM paJiMiOCTaHIINH.
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Puc. 3.2. Mpumep HepaunoHanbLHOM CXeMbl NOAKMNIOYEHUS aHTEHHbI

Jnist cBsI3W aHTEHHBI ¢ PAANOCTAHIMEH, €CIIM OHU YJAaJeHBI IpYyT Or ApYyra, CIyXUT ¢unepHas juHus. Yamie Bcero
9TO KOaKCHalbHBII Kabenb Thna PK, nByXnpoBosHbIM Kabeb WM OANHOYHBIN TPOBOJI.

OcHOBHas XapaKkTepUCTHKa (QUIEPHBIX JIMHUI — BOJIHOBOE CONpoTHBICHNE. KoakchanbHbIe KaOenH BBITYCKArOTCS
C BOJHOBBIM corpoTuBieHreM 75 u 50 Om. [IByXIpOBOIHBIC JTHHUU C M30JSIIUEH U3 MONMATHICHA U MOJOOHBIX eMy
IUTaCTMAcC UMEIOT BOJNIHOBOE compoTuBiicHHe okoio 200 Om. BomHOBOE COMpOTHBICHHWE ABYXIIPOBOIHBIX JIMHHUHA C
BO3IYIIHON m3oisimuedt u paccrosaueM Mexay mnpoogamu 100.. 300 mm okonmo 500 OmM. OmuHOYHEIA MPOBOX



TONIIMHON 1...5 MM, 3HAUUTEIBHO yNAJNCHHBIH OT OKPYXKAIOMIMX MPEIMETOB, 00IaJaeT BOJHOBBIM CONPOTHBIICHIIEM
oxono 600 Om.

HOTepI/l B KOAKCHAJIbHBIX W ABYXINPOBOJHBIX JIMHUAX CBA3WM Ha KOPOTKHMX BOJIHAX OHNPEACIANOTCA OMHUYCCKUM
COMPOTHBIICHUEM UX TPOBOJHUKOB (Ha uactorax Hike 30 Ml IudNIeKTpUYeCKUMH TIOTEPSIMH B  H3OJISIUU
crnienuaibpHbix BY kabeneit MmoxHO npeHeOpeus). [loatomy aist noseimenus KITJ[ ¢punepa xenarenbHO MCIONB30BATH
TOJICTBIE Kabelr:yeM Kabenb JIMHHEE, TEM OH JI0JDKEH OBITH TOJIIIE.

OaMHOUHBIN NPOBOJ MOMHUMO TOTEPh PHEPTUM B OMHUECKOM CONPOTHUBIICHUM YacTb YHEPTUU TEPSIET U 3a CUET €e
n3iaydeHus. YeM oH JUTMHHEE, TeM MEeHbIas 4acTh MOIIHOCTH IepeJaTyrka OyeT U3JIy4aThCsi HIMEHHO aHTEHHOH.

Ecnu BxozmHOE COIPOTHBIIEHHE aHTEHHBI HE PaBHO BOJIHOBOMY CONPOTHUBIICHHIO (puzepa, B TOCIeIHEM 00pazyeTcs
CTOsIYasi BOJHA, YTO IPUBOJUT K HEPAaBHOMEPHOMY DACIpEIENICHUIO MO0 [UIMHE HanpspkeHWs W Toka. Crosdas BOJHA
camkaer KI1J] dunepa. I memo Tyt BoBce HE B TOM, YTO YacTh PHEPTUU SKOOBI TEPSETCS 3a CUET €€ OTPaKEHHs OT
aHTeHHbI B (unep. OMuUeckre noTepu B (uaepe MponopLUOHANBHEl KBaAPATy BEIMYMHBI TEKyIIEro IO HeMy TOKa.
IToaToMy pe3koe Bo3pacTaHHe MOTEPh HA Y4aCTKaX C YBEIMYEHHBIM TOKOM HE KOMIIEHCUPYETCS YMEHBLIEHUEM IIOTEPD
Ha YyYaCTKaX € YMCHbUIMBIIMMCSA TOKOM. N3 u310XEeHHOTO SACHO, YTO IIOABJICHUEC CTOAYUX BOJIH BPEAHO JIid
MPOTAKCHHBIX JIMHUAM C 6OJ'II)IJ_[I/IMI/I MOTEePAMHU, a IJId KOPOTKHUX JIMHUM U Ipyu MaJibIX TOKax CTCICHbL COrJIaCOBaHUA
aHTeHHBI ¢ puaepom cyniecTBeHHoro 3naueHus st ero KI1J1 He umeer.

3.2. AHTEHHBI UISA PABOTBI HA TIUAITA3OHE 160 m

Juana3zon 160 M JseXuT Ha TpaHUIE CPEJHUX M KOPOTKMX BOJH. [l CpegHMX BOJIH OCHOBHOM BHI
pacnpocTpaHEeHHsT — TaK Ha3bIBacMas 3€MHasl BOJIHA, CYIIECTBYIOIIAs BONM3M 3€MHOH MOBEPXHOCTH M HMEIOIIas
TOJBKO BEPTUKAIBHYIO TOJIIPU3ALMIO (BEKTOP IEKTPUUE--CKOTO MO IEPHIEHINKYIIIPEH K OBEPXHOCTH 3EMIIN).

JlanpHss CBsI3b HA KOPOTKUX BOJIHAX OCYILECTBIIETCS 3a CUET TaK Ha3bIBAEMOW MIPOCTPAHCTBEHHOM BOJIHBI, KOTOpast
oTpaxaeTcss HoHOC(HEpOor U MOXET UMETh KaK BEepTHKaJbHYIO, TaK U TOPU3OHTAJIbHYIO mojsipusauuu. [Ipu pabore B
nuanazoHe 160 M KOPOTKOBOJHOBHKH HCIIONB3YIOT KaK 3€MHbIE, TaK U MPOCTPAHCTBEHHbIE BOJHBL. VIMEHHO MO3TOMY
JKEJaTeIbHO UMETh aHTEHHY C BEPTHKAJIBHBIM H3Ty4daTeseM. [I0CKOIbKY 4eTBepTHBOIIHOBBIN BEPTHUKAIBHBIA BHOpATOp
st 160-MeTpoBoro uanasoHa TPYIHO COOPYAMTH Aa)xke B BOOOpaXkeHHH (ero BbICOTa NOJDKHA ObITh okono 40 m!)
AQHTEHHBI ATOT0 JUala3oHa XKeJIaTeIbHO BBIIOIHATh U3 HAKIOHHBIX IPOBOJHUKOB.

IHosmyBosHOBBIN BUOpaTop Ha 160 m

[Tpumep ynayHOTo MOJYBOJHOBOTO BUOpaTopa Ha nuana3zoH 160 M mpuBeneH Ha puc. 3.3. [nuHa u3nydaromeit
4acTH aHTeHHBI 75 M. TOYHO B LIEHTPE ITOI YacCTH B €€ pa3phiB BKIIOYEH KOAKCHAJIbHBIN KaOelb.
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Puc. 3.3. NMonyBonHoBbLIM gunonb Ha 160 m

JIUIions M3roTaBIuBaeTCs U3 METHOTO FUTH OMMETAIIMYECKOro mpoBoja auaMetpom 3...4 mMm. B kagectBe dumepa
enecooOpa3Ho UCIOIh30BaTh KOAKCHATIbHEIE Kabenn ¢ BOMTHOBEIM conpotuBieHrneM 75 Om — PK75-4-11, PK75-4-12,



PK75-4-15, PK75-4-16. Ilpumensite Oonee Toisictbie kabenu Her cmbicina — KIIJ| dupepa u Tak Oynmer Oau3kuM K
100%. MosxHo wucmons30Bath u Oonee ToHKMiT kabems PK50-2-11. Xots ero BomHOBOe comportuieHne 50 OM u
MHUHUMaJIbHBINA Koo duument crosiueit Boaubl (KCB) oxomno 1,5, KITJ] dunepa amunoii 1o 100 M oxa3biBaeTcsi BHOJIHE
MPpUEMJIICMbIM.

Crnoco6 mopaxitodeHuss kabens mokaszaH Ha puc. 3.4. B kadecTBe M30iATOpa B LIEHTPE JAWIONS HCHOJIB3YETCS
JIOCTaTOYHO IPOYHAs IUTACTHHA M3 OPICTEKJa, CTEKJIIOTEKCTONUTA WM FeTHHAaKca ToIIHOi He MeHee 10 mMm. Kabens
KpenuTcs B HIDKHEH YacTH IUIACTHHBI C IIOMOINBIO CKOOBI W JBYX BHHTOB M4. Omierka M HEHTpajbHas >KUia
pacranBaroTcs 6e3 Hatsra, TaKk YTOObI BECh BeC Kabesst BOCHPUHHUMAICSI CKOOOH.

@ @

Puc. 3.4. MogknioyeHue Kabena K gMnonto

[Mockonbky kabenb pacriojaraeTcs BOJM3M aQHTEHHbl NEPIEHAMKY/SIPHO K  M3JIydaTelio, Kakue-mubo
CHMMETPUPYIOLINE YCTPOHCTBA HE TpeOyroTCS.

AHTEHHA «HAKJIOHHBIN JIy4Y»

Ecnu noMm, B KOTOpPOM INPOXXMBAET PaJHONIOONTENb, 3HAUUTEIBHO HIDKE, YeM OKPY)KAIOIIME I0Ma, MOCTPOHUTH
aHTEHHY, MTOKa3aHHyI0 Ha puc. 3.3, TpynHO. B 3TOM ciy4yae MOXHO NMPUMEHHTh aHTCHHY THIA «HAKIOHHBIH JIyd» C
mHOU oT 35 mo 200 M. AHTeHHa MeHbIIel anuHbl Oyaet uMers Hu3kuid KIIJI, a Oonmee amuHHAsS — HETOCTaTOYHYIO
MEXaHMYECKYI0 NPOYHOCTh. [IuTaHue Takod aHTEHHBI Hpou3BoauTcs Oe3 Quaepa, co CTOPOHBI KOHIA, y KOTOPOTO
pacrosyiokeHa paJuoCTaHLIusI.

AHTEHHY «HAKJIOHHBIH JIyY» MOXHO HCIIOJb30BaTh W NPU HAXOXKICHUM PAJMOCTaHIIMK Ha BEPXHEM dTaxe Oosee
BBICOKOTO JIoMa. B 3TOM cilyyae OHa mMTaeTcsi cO CTOPOHBI KOHIIA OoJiee MOIHATOro Haj 3emiei. OOs3aTenbHbIM
aTpuOyTOM TaKOW AHTEHHBI CIYXHT 3azemiieHHe. OueHb XOpOIIO, €CM BOJM3M PaAMOCTaHIMH TPOXOIUT IPOBOJ
KOHTypa 3a3eMJICHHSI 10Ma, K KOTOPOMY IOJKJIIOYEHBl MauThl KOJUIEKTHUBHBIX TEJIEBHU3HOHHBIX aHTeHH. C 3TuM
3a3eMJIEHHEM M HEOOXOIMMO COEIMHUTH KOPIyC paJuoCcTaHIMH. MOXHO B KauecTBE 3a3e€MJICHHSI HCIIOJb30BaTh U
BOJIOTIPOBOAHBIE TPYyObl. ECIM TakWx «ecTECTBEHHBIX» HCTOYHHMKOB 3a3€MJICHHS HET, €r0 TNPHIETCS H3TOTOBHUTH
caMoCTOsATeNsHO. J{71s1 3TOT0 B 3eMITIO 3a0MBaeTCa MeTayuImdeckas Tpyoa ImuHoi He MeHee 3 M. JKemaTensHO, 9TOOBI ee
HIDKHUHA KOHEIl IOCTHI BOJOHOCHOTO CJIOSl 36MJIM, B NPOTHBHOM CIy4ac B CyXyl0 IOTOXy HPHUIETCS NMEPUOIUMYECKU
3EMJII0 BOKPYT TPYOBI IOJIMBATH BOIOM.

B kpaiiHeM ciydae poib 3a3eMIICHHSI MOXKET ChITPATh MMUTAOLIAs CETh, MOJKIIIOYEHHAs! K KOPITyCy TpaHCHUBEpa uepe3
6nokupyrompe emxkoct C/2, C13. Ho Toraa mpu mpueme Ha BXOJ TpaHCHUBepa OyIyT IOMNaAaTh MOIIHBIE CETEBbIE
MMOMEXH, a Mpu nepeaadyc Ha nmpoBogax CETU BOSHUKHYT BbICOKOYACTOTHLIC HAIIPSKCHUA, KOTOPHIC HEN30EIKHO BBI3OBYT
paszzpaxxeHue cocelei, MIMEIOINX MarHUTO(OHbI, IPOUTPHIBATENH, CETEBbIE PJAUOIIPUEMHUKHU U TEJIEBU30PHI.

[pu nymHe myda 61IM3KOH K -£-, -j- UM -£- BXOJHOE CONPOTHBIICHUE aHTEHHBI COCTABUT JECSTKU OM, M €€ yJacTCs
XOPOIO COTJIacOBAaTh C TPAHCUBEPOM: MAKCUMYM II0Ka3aHuil nmpudopa PA-/ Oyzxer npu ycraHoBKe KoHAeHcaropa C2 B
M0JIOXKEHHE, HE COBIAJAIoONIee C MHUHUMYMOM ero emkoctu. Ecim ke Hactpoiika II-KOHTypa NpPOMCXOIMT IpH
MIOJTHOCTHIO BhIBEIeHHOM C2 WJIM B OTHOM M3 KpaifHuX nojoxeHui C3, MLy aHTEHHOH M TPaHCHBEPOM HEOOXOANMO
BKIIIOYHTH coTIacyromee ycTpoictBo (puc. 3.5). KaTymka HaMOoTaHa Ha ITacCTMACCOBOM Kapkace auamerpom 30 MM
mpoBoxoMm I[15B-2 0,55. BHyTpu cekuuii HaMOTKa BEIETCS BUTOK K BUTKY, MEXIy CEKIIMAMHU OCTaBISAETCA 3a30p | MM.
Kaxxnas u3 geTbIpex CeKIuii coaepUT 12 BUTKOB MPOBOA.

B moka3aHHOM Ha cXeMe IOJIOKECHUH IIepeKirouarens S/ MeXIy aHTEHHOH M TPaHCHUBEPOM MOCIIEAOBATEIHEHO
BKJIIOYAETCS NepeMEeHHBI KoHaeHcatop C/ W perymupyemas mepeximodareneM S2 MHIYKTHBHOCTH L. B apyrom
MOJIOXKEHNUU Mepekitodarens S/ xonaeHcatop C/ BKIIOYaeTcs NapajulelbHO aHTEHHe, a L — MexJIy aHTeHHOH u
TpaHcuBepoM. Ilepexmrouarens S3 B TOKa3aHHOM Ha CXEME TMOJIOKEHMH BKItouaeT wuzMmeputenb KBC wmexmy
COTJIACYIOLIMM KOHTYPOM U TPAHCUBEPOM, a BO BTOPOM IOJIOKEHHUH, OTKIIOYHB NU3MEPHTEIb, IIOJKII0YaeT TPAHCUBEP K
corjacymoueMy KOHTYpY Ui paboThl B a¢upe.
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Puc. 3.5. Cornacytollee yCTPOMCTBO ANA aHTEHHbI KHAKIOHHbIN Ny4» Ha 160 m

[Tonp3ysACh COINAcyrOUIMM YCTPOHCTBOM, CHadajla HEOOXOJUMO YCTAHOBHUTH MHEpeKIodaTens S3 B IOJI0XKCHUE
n3mepernss KCB u Hactpouth II-KOHTYp TpaHcHBepa 1o MakCMMyMy NokaszaHui mpubopa. Ilocne sroro criemyer
1o00paTh MOJI0KEHHE OPTaHOB YIPABIEHHS COTJIACYIOIIETO YCTPOICTBA M0 [MUHUMYMY NoKazaHui npubopa PA-1. U
HAKOHEL, IepeBesd Mepekiodarens 53 B MOJO0XKEHUe, npu koropoMm usmepurenb KCB BblkIodeH, HaJo BHOBb
HacTpouTh [I-KOHTYp TpaHCHBepa, HE MEHSS MTOJIOXKEHHSI OPTaHOB YIIPABJICHHUS COTJIACYIOIIETO yCTPOHCTBA.

3.3. AHTEHHBI /UIS PABOTDBI HA TIUAITA3OHE 40 1 80 M

Jna nuanasoHoB 40 u 80 M jkenaTenbHO MMETh OTIACNIBHYIO aHTEHHY. Ee pa3Mepbl 3HAUMTEIbHO MEHbBILE, YeM Y
aHTeHHbI 1711 160-MeTpoBOro Auana3oHa, YTo MO3BOJIAET CO3AaTh BHICOKO3((EKTUBHYIO aHTEHHY, 00ECIIEUUBAIOILYIO
MIPOBEJICHNE NaJIbHUX CBSI3EH.

JAByXI1uana3oHHbIN AUIO0JIb

CrnBoenHblii aumonb (puc. 3.6.) Xoporio padoraeT ogHOBpeMeHHO Ha auanazoHax 40 u 80 m. Beicota aumons Hajg
3emieil momkHa ObiTh He Menee 20 M. [IuTanme B aHTEHHY MOJaeTCsI KOAKCHAIBHBIM KaOelleM C BOJHOBBIM
conpoTtuiieHueM 75 Om.

19,65 M

- 2 05m

Puc. 3.6. CoBoeHHbIM gunonb ans paboTtbl Ha gnana3oHax 40 n 80 m

[TomoOHas anTeHHAa MOKET OBITH yCTAaHOBJICHA M Ha OHOM Maute (puc. 3.7). Pagnomobutenn 0ObI9HO HA3BIBAIOT €€
«Inverted Vy» («uiepeBepHyTast V»). BeicoTa BEpIIMHBI MAYTHI IT0 OTHOIIEHHUIO K TNIOCKOCTH, K KOTOPOM KPEMIATCS KOHIIBI
muroneit, fommkHa ObTh 10...20 M (srydmme Oomnpire). Jumonu B miaHe pacrmonararores mox yrioM 90°, oTpe3ku Ao
Ha 40 M mocie W30JATOpa 3apallfBalOT IPOBOIOM, AENAOIIMM WX JUIMHY paBHOW miuuHE 80-METPOBOTO TUIIOJA.
Iuranue x aHTEHHE Ienecoo0pa3HoO MOABOIUTH KabeneM ¢ BOJIHOBBIM comportuBieHrueMm 50 Om (PK50-7-11, PK50-7-
15, PK50-9-11, PK50-9-12). Takas anTeHHa JaeT XOpOILIUE Pe3yIbTaThl IPU MPOBEICHUN AAJbHUX CBS3EH.

AHTEHHa «TpEyroJIbHHK» Juiss paboTbl Ha nuanasoHax 40 wm 80 M mnokazaHa Ha puc. 3.8. JliamMHBI CTOpPOH
TPEyroJIbHUKa PaBHBI M1y co00i. Takyto aHTeHHY YJI00HO HATSHYTh HaJl ABOPOM. ECIIM BBICOTHI KPEIIJICHUS! BEPIIMH
TPEYTOJILHUKA OJMHAKOBEI, MAKCHMYM H3JIyYCHUs aHTCHHBI OyJICT HAMPaBIICH BEPTUKAIBHO. DTO HE TaK YK IUIOXO: Ha
HU3KOYACTOTHBIX [UAlla30HaX CBS3W HAa PACCTOSHUS B COTHH KWJIOMETPOB IMPOBOJSATCS 33 CYET OTPAaXKCHUS OT
HOHOC(EPHI, MPOUCXOISAIIETO MPH YTIIaX OTPAKEHHS, OIM3KUX K MAKCHMYMY M3Iy9eHHUS TaKOTO TpeyroiabHuka. Ho s
Ooiee MambHUX CBS3€H KENMATEIbHO TOMHATH OJMH W3 YIJIOB TPEYTONBHUKA. DTO JIETKO CHAeNaTh, €CIH OAWH W3



COCCOHUX JOMOB 3HAYMUTCIBbHO BBIIIC OCTAJIBHBIX.

rl

Puc. 3.7. AHTeHHa «Inverted V» Ha 2 Anana3oHa AHTEHHAa «TPeYrofibHUK»

T

Puc. 3.8. AHTeHHa

[Turaercst aHTeHHA KOAKCHAIBbHBIM KabejeM C BOJIHOBBIM CONMpPOTHBIeHHEM 75 OM. AHTEHHA C Pa3MepOM CTOPOHBI
TpeyroyibHuKa 27 M oTIHYHO paboTtaeT Ha nuama3oHe 80 M, xopomio — Ha 40-MEeTPOBOM M MOKET OBITH HCIIOJIB30BaHA
JUTs paboOThI U Ha O0JIee BICOKOYACTOTHBIX /lrana3oHaxs

BepTHKaJ'II)HaH AHTCHHA

Ecnu y Bamero noma MeTajuiMueckas Kpblilia, Ha He MOKHO YCTaHOBUTh YE€TBEPTHBOJHOBBIA LITBHIPh BBICOTON 20 M
i pabotel Ha 80-MeTpoBoM nuanaszone, LLITEIps KpenuTes: Ha H30JATOpe, MUTAIONINNA aHTCHHY KOAKCHAIBHBINA Ka0elb



C BOJIHOBBIM comnpoTuBieHHeM 50 OM MOAKJIIOYAeTCsl LEHTPalIbHBIM MPOBOAHUKOM K HIDKHEMY KOHIY IITHIPS, a
oruieTka kabelst npucoeIuHseTcs K Kpbiiie. Ha 2/3 BbICOTBI HITHIPS HEOOXOAMMO YKPEIHUTh PACTSKKH U3 KallpOHOBOTO
IIHYpa WM TOJICTOH Jieckr. CaM IITHIPh U3TOTABJIMBACTCS U3 qropalieBbiX TpyO. CHU3y nuaMeTp TpyObl IOJKEH OBbITh
50...70 MM, a KBEpXY HKENATENLHO €r0 yMEHBLIHTD /10 10... 20 MM.

PVI(;. 3.9. AHTeHHa «Ground plane»

MOHO yCTaHOBHUTH BEPTHKAIGHYIO aHTCHHY M HAJ HEMETAJUTUYECKOW MOBEPXHOCTHIO. J[JIs 3TOTO HYKHUI KOHEI]
LITBIPSI C OTIOPHBIM H30JIATOPOM HEOOXOIMMO MPUIOAHATH HA 1...2 M U MO U30JIATOPOM YKPENUTh 3 — 4 painalibHbIX
MIPOBOIHMKA, K KOTOPBIM U MOIKIIOUYHUTH OILIETKY KOaKCHAIbHOTo Kabens (puc. 3.9). JlnuHa paauaibHbIX PO BOJHHKOB
JI0 YCTAHOBJICHHBIX HA UX KOHIIAX M30JIATOPOB JOJDKHA OBITH paBHA JUIMHE INTHIPS. JTO yKe HE MPOCTO BEPTUKAIbHAS
aHTEeHHA, a aHTEeHHA, KOTOPYIO paxuoirodutenn Ha3pBaOT « Ground plane». OHa BBHITOTHO OTIMYAETCS OT AHTECHHBI,
MMPOTHBOBECOM /ISl KOTOPOU SIBJIIETCSI METAUTMYECKAsT KPBIIa, CTA0OMIBHOCTHIO CBOMX XapPaKTEPHCTHUK, HE 3aBHCSIIIHX
OT COCTOSIHHUS KPBbIIIIH.

BeprukanbHas aHTeHHa Ha quama3oH 40 M — 3TO yKe 3HAYUTEIbHO OoJice yI0OHOE ISl YCTAHOBKH COOpPY)KEHUE:
JUIMHA ee 3JeMeHTOB Tojbko 10 M. Ilo cpaBHEHHIO C TOPHU3OHTAIBHBIMH IHIIOJIISIMH M AHTCHHOW «TPEYTOJbHHK
BEPTHKaJIbHbIC aHTEHHBI 3HAYUTENLHO OoJiee 3 (heKTHBHBI IPY ITPOBEICHUH JajbHUX CBSI3EH,

3.4. AHTEHHBbI J1JI51 PABOTbI
HA TNAITA3OHAX 10, 1S U 20 M

s pabotel Ha muamazoHax 10, 15 u 20 M MOXXHO HCIOJIb30BaTh JMIIONU WM aHTeHHBI THNA « Ground planey.
BrIMoNHAIOTCS OHM aHAJIOTHMYHO OIMUCAHHBIM BBINIE AHTEHHAM HHU3KOYACTOTHBIX JUANAa30HOB C COOTBETCTBYIOUIUM
YKOPOUYEHHEM Pa3MEPOB U3IYYarOMIMX 3JeMEHTOB. HOo Ha BHICOKOUACTOTHBIX AMANa30HaX B HACTOALIEE BpEMsi MHOTHE
PaAHOITFOOUTETH-KOPOTKOBOJTHOBUKH TPUMEHSIOT BBICOKO3((EKTHBHBIC HAIIPaBICHHBIC aHTEHHBI. [1OCTPOMB Takyro
XOPOIIIYI0 OJHOIUAITA30H-HYI0 aHTEHHY, BBl Cpa3y 3aliMeTe «IOCTOHHOe MECTO» Ha W30paHHOM IuarazoHe. MIMeHHO
TaKWe aHTCHHBI U OTIMCaHBI HIKE.

AHTEHHBI «BOJTHOBOM KaHAJ»

TpeXSJ’IeMeHTHaH aHTEHHA «BOJIHOBOM KaHa» Jac€T YCWJICHUEC B HaINpPaBJICHUMW MAKCUMAJIIBHOI'O H3JIyYCHUSA
nipumepHo 8 1b (B mIeCTh pa3 Mo MOIIHOCTH) U OCJIA0JISIET CUTHAJIBI CTAHIMH, HAIPaBJICHUS HA KOTOPbIE OTJINYAIOTCS OT
«riaBHOTO» Oosiee ueM Ha 45°, He meHee yeM Ha 20 — 25 nb (3 — 4 6anna rpomkoctH). Takas aHTEHHa IOJDKHA
BEPXHOCTBIO, IPUYEM YeM OOJIbIle BHICOTA aHTEHHBI, TEM OHA padoTaeT Jrydie.

Bun Ha anTeHHY B TUTaHe npuBeneH Ha puc. 3.10. DiaeMeHTH (aKTUBHBIN, TUPEKTOP U PEPIEKTOP) U3TOTABINBAIOTCS
W3 JIOpANIEBBIX TPYO C TOMMIUHON cTeHOK 1...1.5 MMm. LleHTpansHas TpyOa (TpaBepca) JODKHA UMETH TONIIHNHY CTECHOK
3..5 MM.
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Puc. 3.10. TpexanemeHTHasi aHTEHHa «BOJIHOBOM KaHan» 93

[MuTaercs aHTEHHAa KOAKCHATIBHBIM Ka0elleM ¢ BOJHOBBIM compoTuBicHreM 50 wim 75 Owm. [pu pnune dunepa mxo
30 M MO’XHO HCIIOJIB30BaTh KaOelu, peKOMEHJOBABITHeCs IUIsl aHTeHH Ha auanazoHsl 40 u 80 m. [Tpu Oonee mmuHHOM
¢unepe 1enecooOpa3HO MCTHONB30BaTh Oonee ToncThle kabemu — PKS50-9-12, PK75-9-13, PK50-9-11, PK50-9-12.
Karenp moakimogaeTcss K aHTEHHE € IMTOMOIIBIO COTIIACYIOMIET0 M CHMMETPHUPYIOIIETO YCTPOUCTBA — TaK Ha3bIBAEMOTO

Q-cormacoBaresi.

PeKOMeHI[yeMHe JaHHBIC TPEXDJICMCHTHBIX aHTCHH «BOJIHOBOM KaHAID» IIPUBECJICHEI B Tabn. 16.

Tabnuya 16

O6o3HaueHue n HanMeHoBaHue (1o puc. 3.10)

Jnamazon 20 M

Jwnamnazon 15 m

Junamazon 10 m

R — nyuHa peduekropa, MM

A — myIMHA aKTUBHOTO 3JIEMEHTA, MM

D — nnuHa gupexropa, MM

H — paccTosiHue Mexy 3J€MEHTAMU, MM

| — mIMHA COTIacyrOIIero 3JIeMEeHTa, MM

¥ — PpacCTOSIHHUE MEXAYy COMIACYIOUIUM
3JIEMEHTOM M aKTUBHBIM BHOPAaTOPOM, MM

¢ — IUaMeTp TpyO AIIEMEHTOB, MM

d — nraMeTp COTTIACYIOMIETO AIIEMEHTa, MM

F — nmnametp TpaBepchl, MM

C1 — makcuMajbHas BeJIMYKMHA [T0CIeI0Ba-
TelbHOU eMKocTH Q-cormacoBarens, nd

C2 — MaKCHUMaJIbHas BEJIMYHHA
napajuieibHO  eMKocTH  Q-coriacoBarens,
n®d

10800

10200
9600
3050
1000
150

40...50
8...10
60. . .80
150

50

7200

6800
6400
2000
750
120

25...,30
.6...8
50. . .60
100

30

5400

5100
4800
1600
500
100

20...25
5...6
40..50
75

25



CowteHeHus 3IEMEHTOB C TPABEPCOM JOKHBI ObITh BBHITIOJIHEHBI ¢ TIOMOIIBIO MPU3M U 0onToB. KoHmeHncatopsl Q-
coryacoBarelst (TPUMMEpBI C BO3AYIIHON M30JIAHEH C 3a30pOM MEXIY IUTaCTHHAMH 0K0J0 0,5 MM) MOXHO IIOMECTHUTh
B KOPOOKY M3 U30JISILLMOHHOTO MaTepralia co CheMHOM KPBIIIKOM.

Tak kak MakcHUMaibHas IJIMHA JIOPAIEBBIX TPYO OKOJIO 5 M, TOJIBKO 3JeMeHThl 10-MeTpoBOW aHTEHHBI yIacTcs
BBITIOJIHUTD M3 LIENBHBIX TPYO. DieMeHThl aHTeHH 15 n 20-MeTpOBBIX MaIlla30HOB HYXKHO JeNaTh COCTaBHBIMHU. Jlyulne
BCEro 1mopo0paTh AnaMeTphl TpyO Tak, YTOOBI OJHA IUIOTHO BXOAWJIA B Jpyryto. Torjga B HEHTpE yCTaHaBIHMBAIOTCS
TpyOBI IO 5 M, @ B MX KOHIIBI BCTABIISIIOTCS O0JIee TOHKUE TPYOBl HEOOXO MO JTHHBI.

BrinosHeHHBIE B COOTBETCTBHHM C Ta0l. 16 aHTEHHBI B IIOATOHKE JJIMH 3JIEMEHTOB W PAcCTOSHUN MEXIy HUMH HE
HyXJaroTcsl. EqMHCTBEHHAs onepanys 1Mo peryiInpoBKe aHTCHHBI — COTJIACOBAaHHE ee ¢ KabeseM, HO 3aTo ee IpHUIeTcs
BBINOJIHUTH TIPH MOJbEME aHTEHHBI Ha ITOJIHYIO BBICOTY. Takas paboTa — Cephe3HOE WCIIBITAHWE BalleH JOBKOCTH U
xpabpoctu. He 3a0yapre, paboTas Ha BepXyIIKE AHTEHHBI, HAJCKHO TPHCTETHYThCA K €€ MayTe CTPaXOBOYHBIM
nosicom!

CornacoBaHue aHTEHHBI C KabeleM MPOM3BOAUTCS TOCIeNOBaTeNbHEIM moabopom emkocteir CI u C2 no
noctwkenust Munumyma KCB. KCB-MmeTp yno6HO BKiIFOUaTh Mex Iy Q-coriacoBatenieM u kabenem. VICTOYHUK CUTHAIA
(mepenaTynK) MOAKIIOYAETCS K JPYyroMy KOHIY Kalems. Y npaBuibHO BbINONHeHHOW aHTeHHb! KCB B 1eHTpe
nuana3ona 20 u 15 M He moypKeH npeBbimath 1,1, yBenuuuBasich Ha Kpasix 3TUX Iuana3oHoB 1o. 1,6...1,7. 10-meTpoByo
aHTEHHY lenecooOpa3Ho HacTpouth 1o MuHHMMyMy KCB na ugacrore 28400 xI'm. Torma KCB B nmanaszone wacror
28000...28800 kI' moxer ObITh He Oontee 1,7, HO B ocTanbHOM yacTé 10-MeTpo.BOro Anana3oHa JOCTUTHYTh BEITUYNHBI
2,5..3.

AHTEHHA «/IBOWHOM KBaJApaT»

AHTCHHA «JIBOMHOM KBaJpaT» 00CCIeUnBacT YCUIICHHE CUTHAJIA P paboTe ¢ JaJbHUMU KOppeCcoHaeHTaMu 10 10
nb (B nmecare pa3 MO MOIIHOCTH), XOTS IIMPUHA €€ AMarpaMMbl HAIPaBICHHOCTH B TOPH30HTAIBHOW IIOCKOCTH
HeMHOro OoJjblle, 4YeM Yy TPEeXdIeMEHTHOW aHTEHHbl «BOJHOBOH KaHaim». JTo .00BsicHseTcs Oojee Y3KOH U
PAacIoNOKEHHOH IMOJT MajibIM YIJIOM K TOPH30HTY AWAarpaMMoil HalpaBICHHOCTH B BEPTUKAIBHON IUIOCKOCTH. JTY
AaHTEHHY HE HaJ0 [OJHMMATb CJIMIIKOM BBICOKO — ONTHMalbHas BBICOTA €€ IIEHTpa Haj IOJICTHIAIOIICH
noBepxHocteio 0,5...0,755. OcnabieHne BHE TJIaBHOTO JICHECTKA JAWAarpaMMbl HAIIPABIEHHOCTH Yy 3TOH aHTEHHBI
HEMHOTO Xy’Ke, 4eM y TPEX3IIEMEHTHOT'O «BOJIHOBOTO KaHajay, u coctaBisieT 15,-. 20 b (2,5...3,5 Gamma rpoMKoCTH).
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Puc. 3.11. AHTeHHa «ABOWHOMN KBagpaT»



AHTeHHa «IBOMHOI KBaJpaT» COCTOUT U3 ABYX JIEMEHTOB — aKTUBHOTO U pediekropa (puc. 3.11). O6a snemenTa
BBITMIOJTHAIOTCS W3 MEAHOrO KaHaTWka amameTpoM 3..4 MM. CHH3Y B pa3pblB aKTHBHOTO D3JIEMEHTa MOJIKIIOYEH
KOAKCHAJIbHBIA Ka0esb C BOJHOBBIM CONpOTHBIEHHEM 75 OM, a B pa3pbiB peduiekTopa — OTKPBITask JBYXIIPOBOIHAS
JUHAS  (SBJSIOINASACS MPOJOJDKCHHEM paMKu pediaekTopa) ¢ paccTosHHeM Mexnay npoBogamMu 150..200 MM wu
CKOJIB3SILIECH 110 HEM PEryJMpOBOYHOM NEPEMbIYKONM. Pacropky, Ha KOTOpbIE HATSHYThbl 3J€MEHTHI AHTECHHBI, JIy4llle
BCET0 CAeNaTh U3 U30SIIMOHHOTO MaTepHana (naealsHo — (ubepriiac, HO MOKHO IPUMEHHUTh U 0aMOyK, COCHOBBIE
TUTaHKK). Y IOBJIETBOPHUTEINILHBIE PE3YJIbTATHI JAI0T PACHOPKH, U3TOTOBIECHHBIE U3 JIOPAIEBHIX TPYO ¢ M30JSTOpaMH Ha
KOHIaX. B 3TOM ciydae BepTHKaJIbHBIE PACIIOPKU BBIIOJIHAIOTCS U3 LEIBHBIX TPYO, @ TOPU3OHTANIbHbIE — pa3zesIeHb
M30JIAIHOHHBIMU BCTaBKaMH (CTEKIOTEKCTONUT, (PTOpOIIIacT, apMIUPOBAHHBIN CTAIbHBIM CTEPXKHEM, H T. II.), TAK YTOOBI
KaXIasg U3 YeTHIPEX TOPU3OHTAIBHBIX PaCIOpOK (IO IBE Y aKTUBHOTO DIIEMEHTa M PedIeKTopa) COCTOSIH U3 TpeX
TIPUMEPHO PaBHBIX W30JIMPOBAHHBIX YaCTEH.

Pexomenyempie pa3Mepsl aHTEHHBI IPUBEIEHBI B Ta0I. 17.

Tabnuya 17

O0o03Ha4yeHre 1 HaHMEHOBAHUE

Jnamazon 20 m

Junamazon 15 m

Junamazon 10 M

A — nuaroHaib paMOK, MM 7600
L — paccTosiHuEe MEXIy paMKaMd, MM 2700
b — momHas mmHA perymmupoBodHoii|1300

5050

1800
850

3750

1330
650

JIBYXIIPOBOJIHOM JINHUU peQIIeKTopa, MM

PerynupoBka aHTEHHBl «IABOMHOM KBajpar» 3aKiIlO4acTcs B M3MEHEHMM JUIMHBL JIMHUM, HACTPauBaroLICi
pednekrop. Jlas 3TOro aHTEHHY HEOOXOOUMO pa3BepHYTh pPe(ICKTOPOM Ha KMCTOYHHMK MOIIHOTO CHTHAda ¢
TOPU3OHTAIIBHOM NONsIpHU3aliell, pacCTOsIHUE OT KOToporo 1o anTteHHbl He MeHee FOJI. Tloakirouns k BeIXOLy Kabeist
TpaHCHBEp, pabOTAIOIIMI B peXKUME IIPHUEMa, HaZlo OTPETYIMPOBAThH HOJIOKEHNE NTEPEMBIYKN TI0 MUHUMYMY ITOKa3aHUMH,
S-metpa. [Tocne aToro HeoOxomumo npoBeputs KCB B kabene: ero 3Ha4eHHe HEe JODKHO OBITh XyXKe 2 ¢ MUHIMYMOM
BOJNIM3M LEHTpa Anamna3oHa.. EcIM 3TOT MHHMMYM CHWJIBHO CMEIIEH, NMPUAETCS U3MEHHUTH OOIIYI0 JJIMHY AKTHBHOTO
3JIEMEHTA U TIOBTOPHUThH HACTPOHKY peduieKkTopa.

3.5. BCIOMOTI'ATEJBHBIE YCTPOMCTBA

Mesky aHTEHHOM M TPaHCHBEPOM IIOJIE3HO BKJIIOUYHTH IOCIIEAOBATENIBHO JIBA YCTPOICTBA: aHTEHHBIH KOMMYTaTop
(6mmxe x anTenHe), namepurens KCB.

AHTEHHBII KOMMYTaTOp O0ecHeYrBaeT OBICTPOE NMEPEeKIIOYEHUE aHTEHH M MX 3a3€MJICHHE B OTKJIIOYEHHOM OT
TpPaHCHBEPA COCTOSIHUH, a m3MepuTenb KCB moseseH a1 HenpepbhIBHOTO KOHTPOJIS COCTOSHUS aHTEHH.

AHTEHHBIA KOMMYTATOP

Cxema aHTEHHOTO KOMMYTaTOpa, PACCUUTAHHOIO Ha HCIOJIb30BAHUE YETHIPEX AHTEHH, IMUTAEMBIX KOAKCHAJIbHBIM
kabenem, npuBeeHa Ha puc. 3.12.

AHTEHHBI paIMOCTaHIINH TTOIKIIOYAIOTCS K KOAKCHaJIbHBIM pazbeMaM X/ X4, Tpancusep (wm u3meputens KCB) —
K pazbeMy X3, a K KiieMMe X6 00513aTeNbHO J0JDKHO OBITh IMTOJKIFOYEHO Ha/IS)KHOE 3a3eMIICHHE.
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Puc. 3.12. MpuHuMnuanbHasa 3nekTpuyeckas cxema aHTEHHOro KomMyTaTopa



ITepexmogarens S/ — OOBIYHBINA TAJIETHRINA NMEPEKIII0YATENhb C IBYMsI KEpaMHUECKIMH TUTaTaMH «5 TOJIOXKESHUH Ha 2
HampaBieHus». B 1-m (moka3aHHOM Ha cxeMe) MONOoKeHHH S/ K.TpaHCH-Bepy IMOJKIOYeHa |- aHTeHHa, a Bce
OCTaJIbHBIE 3a3€MJICHBI, BO 2-M IIOJIOXKCHMM HOJKJIIOUeHa 2-s1 aHTeHHa C 3a3emyieHueM 1-#, 3-ii u 4-i u 1. 1. B
IIOCJICAHEM II0JIOKCHHUU S[ BC€ AHTCHHbLI OTKJIIOYCHBI OT TpaHCUBEpa U 3a3€MJICHLI, 4YTO HeO6XOZlI/lMO JJIA
npeJ0XpaHeHUs TPAaHCHBEPA OT IPO30BBIX Pa3PsIOB.

N3mepureas KCB

OtoT m3meputenb (puc, 3,13) Mo3BOISIET KOHTPOJIMPOBATh PEXXUM PAabOTHI Guaepa Bo Bpems mnepenadn. [lorepu
SHEpPruy B HEM He MpPEeBHIIAiOT 1%, T. €. COBEpIICHHO HE BIMAIOT Ha paboTy paanocTaHmu. Mexnay pazsemamu X/ u
X2 mpoNiokeH KOAaKCHAalbHbIA Kabenb jnHOW 150..250 MM ¢ BOJIHOBBIM CONPOTHBICHHUEM, PAaBHBIM BOJHOBOMY
CONPOTHUBIICHHIO KaOells, MUTAIOLIET0 aHTeHHY. MeXy OIUIeTKOW KaOels ¥ U30JSILUel HEeHTPaIbHOW Kbl IPOTSHYT
nposoa MI'T® 0,15. Inst ©3roToBJIEHUs TAKOTO OTPE3KA HAAO0 B35ATh KOAKCHAIBHBIN Kabellb ¢ BHEUIHUM JUaMeTpoM (B
3aUTHOM M3ossaun) 7...12 MM. BHEIIHIOI0 M30JISIMIO CHATP U, CIIBUHYB OILUIETKY C KOHLIOB K CEpeIHHE, TAK)Ke CHSITh
€€ ¢ U30JIUU. B neHTpe CHATON OMIETKH HaJ0 MPOTKHYTh OTBEPCTHE M MPOMYCTUTH B HEro nerito nposoga MI'TO
(oHa moiiner k pesucropy RI), a KOHIBI 3TOTO TPOBOJA BBIBECTH y KOHIIOB OIUIETKH. 3aTe€M CIielyeT CHOBa HaIETh
OIIETKY Ha W30JINPOBAHHYIO IIEHTPATBHYIO KMy U PACTSIHYTH €e.

JimnHa otpeskoB npooga MI'T® ot koakcHanbHOTO Kabelst A0 InoI0B U R/ He HODKHA MpeBHImaTh S0 MM.

Honkmoune KCB-meTp K TpaHCHBEpY, Harpy>KalOT €r0 Ha JOCTaTOYHO MOIIHBIA PE3NCTOp C CONMPOTHUBIICHHEM,
PaBHBIM BOJHOBOMY CONPOTHBIICHHIO BHyTpeHHero kabems. Ilpm pabotaromem mepenmatuuke (pexum 1JI1, o4
Ha)kaT) YCTaHABIHMBAIOT Iepexitodarens S/ B moioxeHne «Omp» W PeryaupoBKoi RJ 10OMBAIOTCS HYJEBBIX
moKa3aHuiil PA-/ Tpy MOJIOKEHUN IBM)KKA PEryIATOpa YyBCTBUTEIHHOCTH R3 B MOJOXKEHNH, OJIM3KOM K BepxHeMy (10
cxeme).

Nzmepenne KCB mnpou3BOAMTCS CISAYIOIIMM O0pa3oM: yCTAHOBUB IepekirouaTesb S/ 6 MoyiokeHue <«Sp»,
PeryJIMpOBKOW 4yBCTBUTEIBHOCTH YCTAHABIMBAIOT cTpeliky npudopa PA-1 na 100 MxA. [lepexitouns S/ B mojoxeHue
«Ompy, cHUMaloT nokazanusi PA-1 — A, MKA:

KCB=(100+A)/(100-A)
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Puc. 3.13. NMpuHuMnuanbHasn anekTpuyeckas cxema usmeputens KCB

Ipu nepexojie ¢ BBICOKOYACTOTHBIX JHAMA30HOB HA HU3KOUYACTOTHBIE uyBCTBHTENbHOCTh KCB-Merpa cHmxkaeTcs.
Ecimm ma nuamasone 160 M He ynmaeTrcs MOIYYHTH IOJHOTO OTKJIOHEHHS CTPENKH MpuOopa Npu M3MEPEHHH MPSAMOU
BOJIHBI, MPHUIETCSI JIMOO YMEHBIIUTh BeNU4MHY R2, MO0 IOBOJBCTBOBATHCS YACTHIO IIKAJIBI MPUOOPA, MOJCTABIISS
3HaueHue 3Tol yactu BMecto 100 MKA B dopmyny s onpenenenus KCB.

4. Padora B 3¢upe

PagmonroOuTensM BBIIENEHBI IS pabOTHl yYaCTKH KOPOTKOBOJHOBBIX IHANa30HOB, MPOTSDKEHHOCTh KOTOPBIX
NPEBBIILIAET IIUPUHY IUANA30HOB, CIYyKAlMX U1 paguOBELIaHUs Ha KOPOTKUX BoJHaX. PasymMHOe MCHOJIb30BaHUE
3TOro OorarcTBa IO3BOJSET BECTH OAHOBPEMEHHO TBICSYM PAIMOCBS3EH MEXIY CaMbIMH YHAJCHHBIMH TOYKAMHU
3emHOro mapa. Ho make onmH pagmomroOMTeNh, HEMPABHIBHO HCIONB3YIOUIMHA CBOI MepenaTdnk, MOXKET COpBaTh
paboTy B 3dHupe COTEH CBOMX Kojuler. I103TOMY OYEeHb Ba)XHO 3HATh M BBINOJIHATH BCE O(UIMATBHBIC U TPOCTO
YCTaHOBMBIIIHECS MIPABUiIa PA0OThI HA JIIOOUTEIBCKAX KOPOTKOBOJIHOBBIX PaIMOCTAHIIHSAX.



4.1. BBIBOP TUAITA3OHA AJIAA PABOTbDI

JIroOuTenbckue KOPOTKOBOJIHOBBIE TMANa30Hbl 3aHUMAIOT YYaCTKH KOPOTKMX BOJH OT MX HU3KOYAacTOTHOH (160-M
JMana3oH) 10 BbICOKoYacTOTHOH (10-M numama3on) rpanunsl. [Ipu BbiOOpe nmamazoHa, Ha KOTOPOM BBl COOMpaeTech
paboTaTb, Ha10 YUUTHIBATHE OCOOEHHOCTH PacpOCTPAaHEHHUsI KOPOTKUX BOJH KKIOTO JIOOUTEIBECKOTO TNana3oHa.

IIpu cBs3u Mexay IOBYMS KOPPECIOHICHTAMH Ha KOPOTKHX BOJHAX B OCHOBHOM JACHCTBYIOT IBa MeEXaHH3Ma
pactpocTpaHeHHS SHEPTHH ANEKTPOMArHUTHOTO TIOJIS: TI0 TIPSMON OT M3Iy4aTeNs ¢ OTHOAHNEM TIPETSTCTBU, pa3Meps
KOTOPBIX COM3MEPUMBI C JUTHHOW BOJHEI (3€MHAsI BOJHA), 1 C OTPaKEHHEM OT MOHOC(hepHl (IPOCTPaHCTBEHHAS BOJIHA).
[ocnennuii crmocod pacrpocTpaHeHNsT KOPOTKUX BOJTH 00ECIIEUMBAET MIPOBEACHUE CAMBIX TANbHUX, a CJIEI0BATEIbHO, U
CaMbIX HHTEPECHBIX PaJHOCBS3CH.

I/IOHOC(bepa COCTOUT M3 HECKOJIbKUX CJIOCB, MHTCHCUBHOCTH MOHU3AIINU KOTOPBIX 3aBUCUT OT aKTUBHOCTH COJ'IHLIa,
BPEMEHHU To/ia U CyTOK. YeM Kopoue BOJIHA, T€M Ha OOJBIIYIO BBICOTY MOHOC(EPHI PaCIpPOCTPAHSIOTCS KOPOTKHE
BOJIHBI, UCIIBIThIBAs MaJIOC 3aTyXaHHUC.

Bouabl kopoue 10 M npu 0OBIMHOM COCTOSIHMM MOHOC(EpH BOOOIIE €10 HE 33Jep’KUBAIOTCS M YXOIST B KOCMOC.
Pabora mpoctpaHcTBeHHOH BoOJHOW Ha 10-M JTHOOWMTENLCKOM JAHMAama3oHE BO3MOXKHA NpU HamOoJiee WHTCHCUBHOU
MOHU3AINHU BEPXHHX CJI0€B HOHOC(hEpHl (0OBIYHO JHEM M B IEPHO/IbI MaKCUMAIILHOM COTHEYHOH nHTEHCHBHOCTH). [Ipn
9TOM yHaaeTcs TMPOBOAWTH CaMble JajbHHAE CBS3M, HWCIONB3YS MAJOMOIIHBIE IIepelaTInKd. Bo3MOXHA MaNbHSASA
pamnocBs3p Ha 10-M QuamazoHe 3a CYET OTPAKEHHS PAJWOBOIH OTACTHHBIMH HOHH3HPOBAHHBIMH «00--JIAKAMU» B
HOHOC(epe; HEe CIBIIMUMBIE paHee CTAaHIMK MOTYT BAPYr TPOMKO 3a3BydaTh Ha 3TOM JuamazoHe. [loatomy He
PEKOMEHAYeTCs BECTH JUIMTENbHBIE ITEPErOBOPHI C COCEIIMH, IMONB3YSCh 3eMHOM BOiHOHM Ha 10-M amama3oHe, — BHI
MOJKETe ITOMEIIATh PAAHOCTAHIMAM, HAXOIAMIUMCS Ha yJAJIEHIH MHOTHX THICSTY KMJIIOMETPOB, HE TIOJ03peBasi 00 3TOM.

Bomasr 160-M arana3zoHa CHIIBHO MOTJIOMIAIOTCA YK€ B HIDKHHX CIIOSIX HOHOC(EpHI, W JaJbHUE CBS3HU (B TOM YHCIIE
C Apyrumu KOHTI/lHeHTaMl/l) BO3MOXHBI TOJIbKO HOYBIO IPU YMCEHBUICHHU HWOHH3AIIMM OTUX CJIOCB. IIHeM CBA3b
NPOCTPAaHCTBEHHOW BOJIHOW Ha 3TOM JIMana3oHe MPAaKTHYECKH HCKIIOYEHA; 3[IECh MOYKHO BECTH MECTHBIE NIEPETOBOPHI,
HC oracasichb mnoMeuiatb CBOMM JaJIbHUM JPY3bsIM.

Ha 80-m nuama3oHe cBSI3b OCYLIECTBIJISICTCS M JTHEM HPOCTPAHCTBEHHON BOJHOW; OTpaXkasiCh OT HIDKHHMX CJIOEB
noHoc(epsl, 3TH BOJHBI IO3BOJISIIOT TPOBOJWTH CBSI3M HA pacCTOSHHMSA JIO cTa KWioMeTpoB. Houblo cBsi3b
MIPOCTPaHCTBEHHOW BOJIHOM Ha 80-M Iuana3oHe BO3MOXKHA C CaMbIMHU YJIaJeHHBIMH KOppecrioHaeHTaMu. [Ipasaa, Takas
CBS3b TPyIHA — Ha ATOM JHama3oHe BHICOK YPOBEHb IOMEX, Ja M coopyauTh 3¢ddektuBHyr0 aHTeHHY Ha 80-M
Zrara3oHe HEempoCToO.

OdeHp TMOMyISIPEH Y KOPOTKOBONHOBHKOB 40-M mmama3zoH. K coxaneHwio, oOecreuymBas yCTOHYHBOE,
KpYTJIIOCYTOYHOE JajbHEE PacIpOCTPAaHEHWE PAIHUOBOJIH, OH IPHBIIEKAET CIUIIKOM MHOTO pPaIUOBENIATENbHBIX WU
BEIIOMCTBEHHBIX PAJMOCTAHIMN. Y clentHo paboTath Ha 40-M aAuana3oHe MOXHO, TOJIBKO WUMesl TIPUEMHUK C OOJBITUM
JUHAMHYECKUM JMara3oHoM U 3(QQEKTUBHYIO aHTeHHY. VICIoyb3ys ONMCAHHYIO B ATOH KHHMXKKE PaJUOCTAHIMIO U
anteHny «Ground plane» nnn naxe npocToil quIoib, Ha 40-M AMaa30He MOXKHO YCIENIHO MPOBOJUTH CBS3H CO BCEMHU
KOHTHHCHTaAMMU.

HaubGonee momymsipusl y paauoirobureneit 20-M n 15-m numana--30Hbl. 371ech (ocobenHo Ha 20-M auamnasone)
JlaJIbHUE CBSI3M BO3MOXKHBI NTPAKTHUECKH B JIFOOOW mepuox aktuBHOCTH CojHIA. DTH AMana-30HBI OYEHb 3arpyiKEeHbI
JIIOOUTENBCKUMH PAIMOCTAaHLMSIMU, U paboTaTh Ha HUX PEKOMEHIYETCS TOJIBKO TOIJA, KOT/a HENb3s HCIOJIb30BaTh
JIpyTHE TUATTa30HBI.

4.2. TIO3BIBHOUM CUT'HAJI

[TonyuuB paspemienne Ha pabory B 3¢upe, Bbl MOJYYHIH W MO3bIBHOI curHai. Hu y xoro B Mupe HET Takoro
IIO3BIBHOI'O CUI'HaJia (I/IJ'II/I IIpocCTO HO3I)IBHOFO). HaﬂO ropauTbCd CBOMM IO3bIBHBIM U HE CTECHATLCA TOBTOPATH €ro, TEM
Gosiee uTO JUIMTENBbHAS paboTa Oe3 repesadyn CBOEro MO3bIBHOTO (Oosee 5 MUHYT) SIBIIsieTCsl TpyOeHIINM HapyIIeHHEM
MIpaBWJI paguocBs3u. J106oi BBIXOX B 3Hp JOIDKEH COIPOBOXKIATHCS Iepelnadeil cBoero mo3siBHOTO. OOs3aTenbpHA
repesiaya IByX MMO3bIBHBIX B Hayalle M KOHIIE CBSI3U: CBOETO U KOPPECIIOHAEHTA.

IMouemy Tak BakHa Tepenava mo3siBHOro? B Hem 3amokeHa OCHOBHas WH(pOpMAIHs O Balled CTaHIWH, W BCE,
yCIBIIIABIINE, Hampumep, mo3biBHOH UK3A4AA, cpa3y Y3HAIOT, 4TO 3TO coBeTckas paxuoctaHuus (Oykea U),
kotektuBHaA (OykBa K), maxomsmasics B Llentpe Empomeiickoit wactu CCCP (3-if pamuoiroOuTensCKuil paioH
CCCP), B Mockse (1-1 6ykBa A mocme mudpsr). [IBe mocnenune OyKBBI — -JIHYHBIC, OTIMYUTENbHBIE NMPU3HAKU
cTaHIuH B Topone. Eciu BBl 10ro Bepere mepenady, HE Ha3bIBas CBOETO MO3BIBHOI'O, MHOTHE PATUOIIOONTENN OyIyT
CJIylIaTh Balld CHIHANbI, TEPIIEINBO J0XKWAAsCh, KOT/Ia MOXKHO OyleT y3HaTh BCIO MEPEUYHCIICHHYIO WH(OpMAIHIO,
MIOCJIE YETO PEelINTh, MPEACTABIIET JIM UHTEpEC CBA3b ¢ BaMH. He3aBuIHO mosioyKeHue HaOJIIoAaTeNs, JOJIT0 KIYyIIero
MOMCHTA, KOrjia OH CMOXKET 3apE€TUCTPUPOBATH ITPUCM HEU3BECTHON A0 nepeaavu mo3bIBHOI'0 paauOCTaHIIUH.

4.3. COIJEP)KAHUE NMNEPEIOBOPOB PAIUOJIIOBUTEJIEN

PagmonroonTensckasi pagWoOCTAaHIMSI — 3TO HE JIMYHOE CPEACTBO CBSI3M, a ammaparypa Uil IPOBEACHUS
SKCIIEPUMEHTOB, CIOPTUBHBIX MEPOIPHSTHHA, MEpeKIndek paauonodurenei. s mepemadn  «KOMMEPUECKOM»



nH(OPMAINY UCTIONIB30BATh JIOOUTENBCKYIO PAANOCTAHIIMIO Helb3d. [t aToro ects moura, tenerpad, renedon. U Bece
K€ paguoIO0UTENN IIMPOKO OOMEHNBAIOTCSI HHTEPECHON HH(pOpMAaITHE.

[Mpexxae Bcero mpu JIIOOMTENBCKON PaJHOCBA3HM IPOUCXOIUT OOMEH COOOILEHUSMH O HYETKOCTH, I'POMKOCTH M
Ka4yecTBe CUTHaIa koppecnonaeHTa (RST winu RS nipu padore Ha SSB). CoOCTBEHHO MpHeM MO3BIBHOTO curHaia u RST
(RS) sBNSAIOTCS TEM MHUHHUMYMOM WHQOpManuu, oOMEH KOTOPOH M ompeaeiseT (akT yCTaHOBJICHUS JIBYCTOPOHHEH
panuocBs3u Mexxay paguonooutensmu (QSO).

Ecnu ectb cBOOO1HOE BpeMs U xkenanue, kpome RST (RS) nepenaroT u IpUHUMAIOT:

— npuBeTcTBUE (100poe yTpo, J0OpHIii AeHb, BEUep M T. 1.);

— cBoe UM (0OBIYHO COKpAIIEHHOE);

— TOYHOE MECTOHAaXOXKIEHHE: Ha3BaHWE oOOJlacTh, INTaTa, JemapTaMeHTa, rpadcTBa, a Takke Ha3BaHHUE
HaCEeJIEHHOTO ITyHKTa;

— ONMCaHME HCIOIb3YEMOM ammnapaTypsl;

— OIHMCaHME MOTOIHBIX YCIOBHH;

— coob1eHne 00 yCIOBUSIX MPOX0XKICHHUSI KOPOTKUX BOJIH;

— uH(popMaIHo 00 HHTEPECHBIX CTAHIMAX, KOTOPbIe pab0TaIOT B IaHHOE BPEMS;

— aJipec, o0 KOTOpOMY Hazo BbicnaTh QSL-kapTouky;

— TOXEJNaHWs B CBSI3U C Mpa3IHUKaMHU (TI03/IpaBJICHUS ¢ HAMOHAJIBHBIM IIPAa3JHUKOM CTpPaHbl KOPPECIIOHJICHTa,
HoBwM rotom u T. 11.).

Ecnin B »adupe BerpedaroTcs paanMoiroOUTENH, 0CO00 HMHTEPECYIOLIMECss OJHOH W3 CTOPOH PabOTHI
(copeBHOBaHMSIMH, KOHCTPYMPOBAaHHWEM aNIapaTypbl, PaanOIIOOUTENbCKUMH AUIUIOMaMHM), TO 3TH BONPOCHI MOTYT
00CYXIaThCsl TOCTATOYHO IOAPOOHO. I TaBHOE, MOMHUTE, YTO BBl B 3(Hpe HE OJUHOKH, IPHUEM JIMHHOTO MOHOJIOTa
MOJKET TIpepBaTh IOSBHUBIIAACS HA Bamleld dacToTe rmoMexa. [103ToMy ONBITHBIE PajMOIIOOMTENN TEPEAAloT TOJIBKO
KOPOTKHE COOOIIEHHS, Iepex01s Ha IPUEM HE pexe 4yeM depe3 2 — 3 MHUHYTEHIL.

4.4. OBIIIMHI BHI3OB U TIOUCK KOPPECIIOHJIEHTOB

Ecnu Bam 6e3pa3iuyHO, KTO OKa)KeTCsl BAalllMM KOPPECTIOHICHTOM, MOXKHO MCIOJIB30BaTh COCOO Havasa paboThl B
a¢upe — nepenady odmero Be3oBa (CQ — «Bcem»). [lo Havana nepegayn o0IIEro BHI30Ba HEOOXOIUMO YOCTUTHCS,
YTO BBHIOpaHHAS BaMH YacTOTa HE 3aHATA (BBl MOXKETE HE CIBIIATh OJHY W3 paguocTaHiui, Bexymux 0SO). [loatomy
KOpOTKO 3amaiite Bompoc («Yactota cBobomHa?» — (QRL), obs3aTenbHO M00aBMB CBOI MO3bIBHOW. He ycnmpiman
OTBeTa, IepexoanTe K mepenaue: 2 — 3 pasza «Bcem», 2 — 3 pa3za cBoif MO3BIBHOA; 3aTE€M ITOMPOCUTE OTBETUTH. O0IImit
BBI30B MOJKET OBITh N30MpaTeNbHBIM, HanpuMmep: «Bcem B Cpenneit Asunm» — CQ OK u . 1.

Y6eauBImINCh, 4TO 4aCTOTA HE 3aHATA, U HA4aB JIaBaTh OOIINI BBI30B, BBl CTAHOBUTECH XO35IMHOM YacTOTBI M MOXKETE
paborarb Ha Hell Jito0oe BpeMsi. Ho ObIBalOT MCKITIOYEHUS U3 3TOTO MpaBuiIa;

— BaM OTBETWJIA O4eHb penkas cTaHuus. [locne oxonwanus QSO k Hell moakioyarcs AecaTku xenaromux. He
OynbTe cO0aKoi Ha CeHe — YHANTE CO «CBOEI» YacTOThI;

— 3aHATas BaMH dYacToTa Obula HaMedeHa KeM-1uOo aiust Bcrpeun B a¢dupe. Korma momoiiner ee Bpems, Bac
TIOTIPOCSAT OCBOOOUTH 4aCTOTy — OyIbTE€ BEXIIUBBI M IIPEIOCTABbTE YACTOTY BCTPEUAIOIINMCS Ha HEH PaJinOCTaHIHSIM.

Ecnu Ha oO1mmnii BEI30B OTBETa HET, 3TO BOBCE HE 03HAUYAET, YTO BAC HUKTO HE CIBIIUT. BO3MOXKHO, YTO [UIs TEX, KTO
€ro TPHHSI, YCTAaHOBJICHHWE CBS3M C BaMHM 0CO0OTO MHTepeca He mpexacTaBisieT. Ho ecnu 3Ty cTaHIMIO BB CaMu
BBI30BETE, OHA, KaK IIPAaBUIIO, BAM OTBETHUT.

[Tonck HyXHOTO KOpPpPECIOHIECHTa — caMasi BakHas 4acTh paboTsl B adupe. Hamo ymers cinymars. 31ech O4eHb
MIPUTOAUTCS OIBIT KOPOTKOBOJIHOBHKa-HaOmoaaTens. OOBIMHO TPOMKHME CHTHAlbl — 3TO CHUTHAIbl OmKanImmx
CTaHIIMH, CBSI3b C KOTOPBIMH HE BBI3BIBACT HU TPYAHOCTH, HU MHTepeca. VIMEHHO c1abo CHbIIIMMBIE, 3aMHPAOLINE,
TEPSIOIIUECS B TOMEXaX CUTHANBI TasT B ce0e HEOKUIaHHBIE «OTKPBITUS CTPAH U TEPPUTOPHH.

Ecnu y Bac ecTb HanpaBiieHHast aHTEHHA, €€, KOHEYHO, HY)KHO pa3BepHyTh B HAaIlPaBJICHUH Ha PaliOH, C KOTOPBIM BbI
XOTHTE CBA3aThCs.; TYT HEOOXOAMMO ClieyIomiee:

— AaHTCHHY HalpaBJIsATh MO JIMHWUM KpaTyailIlero pacCTOSHUs OT Ballero MecTa 0 KOPPECHOHAEHTa. JTO
HalpaBJIeHHE MOXKHO OIPEIEINTh 10 TJI00ycy, HaTSHYB HUTKY MEXIy OBYMS MHTEpPECYIOIIMMH Bac TOYKaMu. Bl
YBUIWTE, YTO ISl JAIBHUX CTAHIOMH OHO OTJIMYHO OT MOJACKa3bIBAEMOI0 3ApaBbIM CMBICIOM. [l cB3M W3
EBponeiickoit uactu CCCP ¢ ABcTpanueil aHTEHHY HaJl0 HallpaBUTh BOBCE HE HAa I0I0-BOCTOK, @ CTPOr0 Ha BOCTOK; JUIs
cBs3U ¢ paiionoM CeBepHON AMEpPUKH, JSKAIIAM Ha oxHOU mmpoTte ¢ FOXHBIM YpanoM, aHTeHHY HaJ0 HallPaBUTh Ha
CeBep U T. I.;

— HMHOTZA CBA3b BO3MOJKHA IIPH IIPOXOXKICHWU PaJUOBOIH HE KpaT4aiIIMM IIyTeM MEXIy ABYMs TOYKaMH Ha
36eMHOM IIIape, a Mo oOpaTHOMY M Oojee AIMHHOMY IyTH (JUIMHHBIM myTem). Tak, yrpom ans EBpomeiickoii wactu
CCCP Ha 20-m nuamna3zoHe CTaHIUH ABCTpaliu,

Hosoit 3enmanmum, octpoBa THUXOro okeaHa CIHBIIIHBI IPHU pa3BOPOTE aHTEHHBl THUIOM K HHUM, TO €CThb IIpH
HarpaBjeHUH ee Ha 3amaz. [ymuHa tpacesl npu 3toM 6onee 20 000 kM, HO cabimumoctb X [[IX — oyeHb ynaneHHast
WK pefiKasi pauOCTaHIIMs, CBSI3b C KOTOPOH 3aTpy/i-| ObIBACT OTIMYHOM.

HaxoHnen nHTepecHbIi KOppecnoHAeHT HaiiieH. Eciau oH gacT oOmuii BEI30B, OCTAHETCS! TOJIIBKO CBOEBPEMEHHO U
YEeTKO eMy OTBeTUTh. Cii0)kHEee 00CTOMT /€0, eciii HHTepecytomas Bac cranius yxxe Beaer QSO. Tyt Hano HaOpaTbes
TepneHus (cirymanue OONTOBHM OyAeT AJsl BaC XOPOLIMM YPOKOM IIpH MpOBEJCHUE COOCTBEHHBIX CBs3eii). Eciu BB



yOexIeHsl, 9TO Iepenada, aapecyeMas HY)KHOW BaM CTaHIIMH, HE MHTEpecHa AJs Hee (HalpuMep, HEOIHOKPATHO
TepearoTcs pasHBIMHU CIIOCOO0aMU JOOpBIe MOXKEIAaHHs), MOXKHO KPaTKo COOOIINTBH, YTO BBl HYXKAaeTech B CBs3u. He
6yzu>Te Ha30ﬁHHBbI, €CJIM BalllHu HpOCI)6I)I HE 3aMCUYCHBbI: J'II/I60 OHHU HE CJIBIIIHBI, J'II/I60 CBA3b C BaMU HC MHTCPECCHA
CTaHIIMH, K KOTOPOH BBl 00paTiiinchk. IlocTapaiitech HAWTH IPYroro KOPPECIOHICHTA.

4.5. CBSI3M C X

B nacrosimee BpeMst pamuonr0OUTeNeii-KOPOTKOBOTHOBIKOB B Pa3BHTHIX CTpaHAX 3HAYUTENBHO OOIBIINE, YeM B
OBIBIIMX KOJIOHMSAX M MaJIbIX TocyIapcTBax. Korma mpencTaBuTenb Takoil CTpaHBI MOSIBISIETCS B A(HpE HA €r0 4acTOTe
Iocyie TIEPBOI K€ CBSI3M 00pa3yeTcsl «CBajKay 3alaJHOEBPONEHCKUX, COBETCKUX, CEBEPOAMEPHUKAHCKHUX M SIITOHCKHIX
paauonobutenei. B 3ToM ciydae He HaIO KPHUYATh WIIM CTYy4YaTh KIFOYOM JIOJIBIIE BCEX. 3aMETHB, YTO Balll JJTHHHBIM
BBI30B MeIAeT IPHHUMAaTh BBIOPAHHOIO KoppecHnoHaeHTa, J[X MoKeT 3amucarth Bac B «YEPHBIH CIHCOKY,
UTHOPHPOBATh BalllM BbI30BbL. Hamo ymeno BeIOpaTh MOMEHT KOTJia Balll [IO3BIBHOM OyzaeT ycubiiad. Ecinu Bam noseser
Y BBl HAYHETE JKEIaEMYI0 CBsI3b, OYIbTE MPEIEeIbHO JIAKOHHYHBI. HauaB cBs3b, MOCTapalTEeCh TOMOYb CBOMM JIPY3bsIM:
B KOHIe coobmure 1 — 2 mo3siBHBIX. HO He yBiekalTech 3THM, cTapaiTech, YTOOBI IpeyIaraeMple O3bIBHbIE ObLIN
HMHTEPECHBI BallleMy KOPPECIIOHAEHTY.

Ecnu BBI caM# yCTpOMIIN «CBAJIKY», TIOMPOOyiiTe HaBecTH MOpAaoK. CaenaTh 3TO MOXKHO TaK:

— TPOCHUTH OTBEYaTh TOJBHKO CTAHIIMHM OJHON CTpaHBI WM ee paifoHa (HampmMep, CHadaja TONBKO «1-i paiioH
CIIA; mpoBenst 2 — 3 cBSI3U — «TOJBKO 2-i1 paiior CILIA» u T. 1.);

— TMPOCUTH OTBEYATh HE Ha Balleil 4acToTe, a BOKPYT HEe, yKa3aB, CKOJBKO KHJIOTEpIl BEHINIE W HIDKE CBOEH
4acTOTHI BBI CIylIaeTe (BOT Toraa OyAeT OYeHb NoJIe3Ha MPEeayCMOTPEHHAs B HAIlIel paAHOCTaHIINH «PAaCCTPOHKaY);

— TPOCUTH HamboJiee XOPOIIO CIBIIIMMYI0 BaMHU CTAHIIMIO COCTABUTh M IEpelaTh CHHCOK KOPPECIOHAEHTOB,
CTpeMsIIuXcs CBA3aThes ¢ BamMu. JKenaTrenabHo NMpojenaTh 3TO Ha JPYroi 4acTore.

OKOHOMBTE CBOE BpPeMs U BpPeMs KOPPECIIOHACHTOB (HO HE Ha COOCTBEHHOM IIO3bIBHOM): KPaTKY0 MH()OPMALHUIO O
CBOEH CTaHIMU TepeaaBaiiTe He KaXJIOMY KOppeCHoHIeHTy, a uepe3 5 — 10 OSO. HMurepecyroiuecs: Ha3BaHUEM
BaIlIeTO HACEJICHHOTO IyHKTA, BAIlUM UMEHEM H CIIOCOOOM IepechuTkd BaM QSL-kapTOUky MOJOKIYT HA 4acTOTE U B
KOHIIE KOHIIOB ITOJIy4aT He0OXOJMMbIE CBEJCHUS,

4.6. «<KPYTJIBIE CTOJbI» U CETH PAJJUOJIOBUTEJIEHA

«Kpyrablit cTom» — 3TO OONBIIOE YMCIO PAAMOCTAHIMK, COOpPABIIMXCS Ha OJHOM 4YacToTe /is oOMeHa
HHTEPECHBIMU COO6HJ,CHI/ISIMI/I. Kax MpaBujio, y «KPYTJIBIX CTOJIOB» €CTb BE€AYyIAasd paJuoCTaHUHsd — OpPraHu3aTop U
PYKOBOAMTENL pabOThI, OCTOSIHHBIE YYaCTHUKU W CiydaiiHble. HaunHaeTcs paboTa 3a «KpYIJIBIM CTOJIOM» B CTPOTO
OIpeZieJICHHOE BpeMs U BOJIM3H OIPENENICHHOW YacTOThl (HO HE TOYHO HA OINPEEJICHHON 4acTOTe — OHa MOXKET OBITh
3aHsTa WM TIOpakKeHa CHJIBHOW momexoi). Bemymmii oObsiBisier o Havane paOoOTh, Ha3bIBAa€T CBOM IO3BIBHOW U
IIOOYEPETHO BBI3BIBAET IIOCTOSHHBIX YYAaCTHUKOB «KpYyIJIOrO crojia». KaxIplii M3 HUX cTapaercsi MOSBHUTHCS C
WHTEPECHBIM COOOIIEHHEM, HampuMmep, O rortopsmeiica JX-sKkcreauiun, 3aMedeHHBIX OCOOCHHOCTAX ITPOXOXKICHUS
panvoOBOIH Ha OJHOM M3 JMANa30HOB W T. 1. Bemymwii mpuriamaer APYrux JKeNaroIuxX padoTaTh 3a «KPYyTJIBIM
CTOJIOM» W OOBSBISCT MOJHBIM CHHCOK YYaCTHHKOB. 3aTeM cooO0maer o0 WMEIomeHcs y Hero WHQOpMaluu Hu
MIpeAsIaraeT Moo4YepeaHO NEPEXOJUTh Ha IIePeaady OCTaIbHBIM yUaCTHHKAM.

Takum 06pa3zom B adup nepenaercs uHpopMalus, coOpaHHas MHOTHMH paauoitoourensmu. Ecnu y Bac HeT HU4ero
HMHTEPECHOTO ISl COOOLIEHHs, HE CTPEMHUTECh K y4YacTHIO B paboTe «kpyrioro crona». Ho mociymaTe Apyrux,
KOHEYHO, cTOUT. OCOOEHHO MOJIE3HO 3HAKOMUTHCS € paboTol paauotoduTesell CBOero paiioHa TeM, KTO JI0Iroe Bpems
HE BBIXOJAWI B 3HP.

Eciu QSO ¢ opHUM MM HECKOJIbKMMHU yYaCTHHKaMH «KPYIJIOrO CTOJIa» IIPEACTABIIsieT Ul Bac OOJIBIION MHTEpEC,
oOpaTHTech K BeAyILEMY, a €CIIU CBSA3b C HUM 3aTPYJHHTENbHA — K OJJHOMY W3 ITOCTOSHHBIX YYaCTHHKOB C ITPOCHOOH
oMoyYb IpoBecTH HyxHble OSO. Kak mpaBmio, Takyl0 BO3MOXKHOCTB IIPEJOCTABISIOT B KOHIIE PaOOTHI «KPYTJIOTO
CTOJIaY.

[Nonapnsromee GONBIIMHCTBO PAAHOIIOOUTENEH OYE€Hb JOOPOXKENTATENBHBI K CBOUM KOJIJIETaM M C YAOBOJIBCTBHEM
MTOMOTAIOT UM YCTaHOBHTH MHTEPECHBIC CBS3U. 3a MOMOIIBI0 HYXKHO OOpamarkcs ymeno, 9toObl Bamie «CooOmure
TaKOMY-TO, YTO Sl X0y C HUM CBs3aTbes» (ORW) He moMerano Beaymeiics CBS3H.

Hexoropble paanoaroOUTeNH CrenuanbHO COOMPAIOT IPYHIBl MHTEPECHBIX CTAHIMN JUIs OpPraHM3allMd MacCOBOM
paboTBl ¢ HUMH. OTH TPYIIB 00pa3yioT Tak Ha3piBaeMyro J[X-ceTb paanomoOHTeNnel OmpenesIeHHOTO paioHa:
HaMpUMep, MOCTOSTHHO AehcTBYIOT JIX-cetn paguontoduTeneii paiiona Kapubckoro Mopsi, COBETCKUX paauoroouTeneit
U Jp.

VY paguontooutensckon JIX-ceTH, Kak U y «KPYIJIOTO CTOJa», ecTh Beaymuil. 3a 1 — 2 yaca 10 paboThl ceTH Ha
3apaHee W3BECTHOW 4YacTOTE OH HAYMHACT 3aIlMChIBaTh y4acTHUKOB. Benymmuii cetn KapuOckoro mopst 3amuchiBaet
panuonoOuTeNnei CTpaH M OCTPOBOB 3TOro paifoHa. Benymmit JIX-ceTn coBeTCKMX pajnoiroOuTeNeii — COBETCKHE
craHimu U T. 1. K Hauany paboThl ceT BeqyInii COCTaBISIET M OOBSABISET 3TOT CIHMCOK. 3aTeM HaYMHAET 3aIlMChIBATh
cTaHImy, sBistomuecs JIX g ydacTHukoB. Benymemy HeoOXoanMBbl Xopolas IPUEMHO-TICpeatoas anmnaparypa u
aHTeHHa, 4ToOHI Moboi /X, sxenaromnuii paboTaThk C CEThIO, MOT JIETKO C HUM CBSI3aThCA. Bce yIacTHHKH CeTH 00s3aHbI
BHUMATENIBHO CIymaTh 3amuch /X, BBLAETATh MHTEPECHBIE M YBEPEHHO IIPUHMMAEMbIe CTAHIWMHW.. 3aIlFCaB BCEX



KEJAIMX paboTaTh C CEThIO, BENYIIMH OOBSBIAET Yy4YacTHHKOB. Ilocie 3TOro mo CBOEMY YCMOTPEHHIO OH
MIPUTTIANIAET K Mepeade TOro MM WHOTO y4acTHHUKA. [lomyunBinmii Takoe paBo BI3bIBAET HaNOOJIEE HHTEPECHYIO VIS
Hero craHimio u cooduaer RST (RS). JlononHuTenbHbIe COOOIIEHNSI TYT HEYMECTHBI: IECATKU CTAHLUH JKAYT CBOSH
oyepeny paboTaTh Ha yactore, Ecim mepeaada npuHsATa, U30paHHBIH KOPPECHOHIEHT MOJITBEPXKAAET 3TO OTBETHBIM
RST (RS), n cBsI3p cuuTaeTcsl 3aKOHYEHHOW. Bemymuii MokeT mpenocTaBuUTh NMpaBo Ha Mepefady OJHOW M TOM xke
CTaHIIMU TOJILKO Pa3, MM HECKOJIBKO pa3 MOAPS, WM HECKOJBKO Pa3 3a Bce BpeMs padOTHI CETH, J1aB BO3MOXHOCTh
YYaCTHUKY CBSI3aThCS C HECKOJIBKUMU UHTEPECHBIMU KOPPECIIOHAECHTAMHU.

CeTb, KaKk IpaBWUJIO, BEIET OYEHb OMBITHBIN paanonroOurens. [Ipemocramiss mpaBo Ha mepenady, OH yYUTHIBAET
WHTEPECHl BceX y4acTHUKOB ceTH. Ecnu BeI pabotaere ¢ 3emmn @panna-Mocuda u Bemynmii coBeTckoit X-cetn maer
BaM BO3MOJKHOCTh BBIOMPATh KOPPECTIOHIECHTOB HECKOJIBKO pa3, To coOpasmuecs X, moiyynB mpaBo Ha nepenpady,
OyZyT camMu Bac BBI3BIBaTh. A €clIM BBl MOCKBHY, TO, CKOpPEE BCETO, MOIyYUTE NMPaBO Ha mepexady | — 2 pasa, u Bpan
M KTo-mu6o ux JIX BBIBOBET Bac — paauonobutenrn MOCKBBI O4YeHb aKTHBHBL. He paccTpanBaiTech: ¢ TakuM
OTpaHUYEHUEM OUYEHb JIETKO OOPOTHCS — HYXKHO TOJIBKO nepeexaTh u3 Mockbl Ha 3emmo @panna-Hocuda!

B cBsizu ¢ poctoMm umcna paauoiroOHTENeii-KOPOTKOBOJIHOBUKOB CTAaHOBHUTCSI BCE OOJIbIIE MHTEPECHBIX CBSI3EH,
NPOBOJIMMBIX OPTaHM30BAHHO: 3TO MH(OPMALMH «KPYTJIBIX CTOJIOBY», padoTra B JIX-ceTsix u- mo mnpeaBapuTesIbHOMN
3anucd. M3y4uTh 3TH CHOCOOBI MOXKHO, €CJIM BHHMATENIBHO CIyIIaTh 3(Hp, HO HE BCTYNaTh B IEPETOBOPHI, HE
ySICHUB,KaKasi paboTa BeJeTcCsl.

I'pamMOTHBIN pagMoMOONTENH-KOPOTKOBOJIHOBUK BCEerAa ropa3go Oonblie ciymlaer, 4eM Iepenaer. Beuep,
MIPOBEACHHBI 3a paJUOCTaHLUEH TOJNBKO B PEXKUME INpHEMa, HUYEM HE XyXe Bedepa, B T€UEHHUE KOTOPOro BbI
YCTaHOBHJIM JIECATKH Y>K€ COCTOSIBIIMXCS CBsI3ei. Beab B 3TO BpeMs BbI MOTJIM yCIBIIIATh O4eHb peakue X, a 3atem n
CBA3aTbCs C HUMU!

Ilpunoswcenue 1

W3MEPHUTEJIbHBIE IPUBOPDI,
HEOBXO/IMUMBIE I HACTPOUKHU PAIUOCTAHIINHN

Haznauenue Pexomenyemprie mpuOoOpsI

N3mepenne HaIpsDKeHHH | Y HUBepcaabHBIA TIpuOOp KopoTkoBosHOBUKA («Pammo» Ne 11, 12, 1979 r.)
MTOCTOSIHHOT'O TOKa Tectepnr 114312, 114341

N3mepenne HaTPsDKCHAH | Y HUBEpCABHBIA TPUOOP KOPOTKOBONHOBHKA MuimmmBoiasT™MeTpbl B3-45, B3-

MEPEMEHHOTO TOKa BBICOKOI yacToThl |48 BonsTMeTpr! yHUBepcanbpubie B7-15, B7-17

W3mepeHne 4acToThl YHuBepcabHbIH npudop KOPOTKOBOJIHOBHKA DeKTPOHHO-CUETHBIE
yactoTomepsl 43-36, 43-38, 43-39, 43-41, 43-44 PagnonpueMHbIe yCTPOHCTBA
P-250, P-250-.M, P-250-M2

Wamepenne dopmbl Hanpspkernin HY |Ocummtorpader C1-195, C1-43, C1-49, G1-67, G1-68 C 1-73
u BY (go 1-# ITY nepenaTanka)

N3mepenne dopmel Hanpspkennii HY | Octmmnorpader C1-64, C1-65,C1-71
u BY B m000ii yac-ru TpaHCHBEpa

®dopMHpOBaHUE CTaH/apTHBIX | YHUBEPCAIBHBIT  NMPUOOp  KOPOTKOBOJIHOBMKA  ['eHEpaTOphl  CHUTHajoB
mraainos HY Hu3kovacToTHbie 1'3-102, I'3-106
®opMupoBaHUE CTaHIAPTHHIX | Y HUBEPCANBHBIH NMPHOOpP KOPOTKOBONHOBHKA (NPW HANpsDKEHUsX Oombime 50

:urHasmoB BU MKB) I'enepaTtopsl curaanoB BeicokodacToTHbIE ['4-18, '4-93, ['4-102




Ipunoscenue 2

OKOJEBKHM TPAH3UCTOPOB, MUKPOCXEM U
YJEKTPOBAKYYMHBIX TPUBOPOB.NPUMEHEHHBIX B
PAJIUOCTAHLINA

Bce npubopsi, kpome mukpocxem cepuit K155 u K161, n3o0paskeHbl CO CTOPOHBI BBIBOJIOB.
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HOKOHCBKI/I TPAaH3UCTOPOB, MUKPOCXEM U IJICKTPOBAKYYMHBIX HpI/I60pOB, MNPUMCHCHHBIX B paInOCTaHINU

Conep:xkanue

BBenenue

1 IIpueMHHUK KOPOTKOBOJHOBHKA-HA0II01aTeJIsA
1.1. Cxema npueMHHKa

[IpuHnunuanbHas EKTpUUYECcKas CXeMa IPUEMHUKA
Y3KOMOJIOCHBIH (PMIIBTP YaCTOTHI CHUI'HANA



Ycunurens BBICOKON YaCTOTHI

IonocoBble GpUIIBTPHI YACTOTHI CUTHATIA

[Monocosie GunbTpsl yactorsl I'TI/T

IlepBslii 1 BTOPOI1 CMECUTENHN

I'enepaTop miIaBHOro nuanazoHa

Emkoctu ycranoBku yactot I'TLJ]

®CC na yacroty 5 MI'g

T'eneparop wactot 500 u 4500 x['11

OMUTTEpPHBIH TOBTOPUTEIH

YIIY 500 xI't u nerektop

Ycunurens HU3KOW 4aCTOTHI M aBTOMAaTHYECKast PEryJIMPOBKa yCHIICHHS
Crabunmzarop Hanpsbkenus +24 B

Brimpsmurens

1.2. KoHcTpykuusi npueMHHKA

1.3. HacTpoiika npueMHHKA

[IpoBepka y310B nuTaHUA

IIpoBepka u perynupoka YHY u APY

Hactpotiixa reneparopa uactoT 500 u 4500 kI'y 1 mpoBepka SMUTTEPHOTO TOBTOPUTENS
IIpoBepka u HacTpoiika YIIY 500 k' u nerexkropa

Hactpoiika @®CC 5 MI't u ipoBepka pabOTEI BTOPOTO CMECUTENS
Perynuposka I'TI/T

IIpoBepka 1 HaCTpoOiiKa BEICOKOYACTOTHOTO TPaKTa

I'pamynpoBka S-mMeTpa 1 IpOBEpKa OCHOBHBIX XapaKTEPUCTUK MPHUEMHHUKA
2. Ha 0a3e npueMHMKa — NpHeMONIEPeIATYHK

2.1. Tpancusep 1Jst padoTsl Teaerpagom Ha quanasone 160 M ¢ BbIX0AHOI MoIHOCTBIO 5 BT
I[eTeKTOp HalpsH>KEHU B aHTCHHE

BbIX0qHOM KacKal yCUIIUTENs MOILIHOCTH

Cornacyromue GUIbTPBI 4aCTOTHI CUTHAJA

[IpeaBapuTENbHBIN YCHIIUTENb MOIIHOCTH TIEpe-

JaT4uKa

CMmecuTenu nepenaTynka

I'eneparop 500 x['m CW

Y3eI1 nepekioueHNs IpreM — Iepegada

Koncrpyxuus Tpancusepa

Hactpoiika Tpancusepa

2.2. Tpancusep Ha 160 M 1151 paGoThI Teserpadom

U TeneGoHoM

MukpohoHHBIH ycHUIUTENb

I'eneparop 500 xI'y DSB

VY3en aBTOMaTU4ECKOM peryaupoBKy curnana SSB

KoHcTpyKTHBHOE BBINIOJTHEHUE TPpaHCHUBEpa [ulsl paboThl TenerpadoM U TeneoHoM
Hacrpoiika Tpancusepa B TeneoHHOM pexxume

2.3. YBeqnueHHe YuCJIa JUANIA30HOB 1 BBIXO/IHONH MOLIHOCTH TPaHCUBeEPa
TpancuBep mi1st pabOTHI HA BCEX IFOOUTENHCKUX

KOPOTKOBOJIHOBBIX JIMAla30HAX

Bgenenue B TpaHcuBep TONMOJHUTENbHBIX 1UAa30HOB

YBenuueHne MOIHOCTH nepenatanka 10 40 Bt

2.4. TpaHncuBep PaANOCTAHIMH NEPBOH KATEropuy ¢ HMPpPoBON MKATO0H
YBenuyeHre BBIXOAHOM MOIHOCTH nepenatynka 1o 100 Br

Ludposas mxana

3. AHTeHHBI JIO0UTENbCKUX KOPOTKOBOJIHOBBIX PAIMOCTAHIUI

3.1. O6mue cBeeHMsI O BHIOOPY AHTEHHBI

Pazmep aHTeHHBI

BeicoTa aHTEHHBI

CBsI3b aHTCHHBI C TPAHCUBEPOM

3.2. AHTeHHBI 1715 pa0oThI Ha [uana3oHe 160 m .

[TomyBoxHOBEIH BuOpaTop Ha 160 M

AHTEHHA «HAKJIOHHBIH JTy9»

3.3. AHTeHHBI 1J1 padoThl Ha Anana3zoHax 40 u 80 m
JByxauana3oHHbIN AUIOJIb

AHTEHHa «TPEyTOJbHUK

BeprukanbHasi aHTeHHA

3.4. AHTeHHBI U1 padoThl Ha Auana3onax 10, 15 u 20 m



AHTEHHBI «BOJTHOBOM KaHaJI

AHTEHHa «JIBOMHOW KBaapaT»

3.5. BciomorareJibHbIe yCTpPOiicTBa

AHTEHHBIH KOMMYTaTop

Wzmepurens KCB

4. Pa6ora B 3¢upe

4.1 Boi0op nuana3oHa JJisi padéoThl

4.2. I1o3bIBHOI CUTHAJ

4.3. CoaeprxkaHue neperoBopoB pajauoawouTenei .

4.4. O01mmii BHI30B M NOUCK KOPPECHOHCHTOB

4.5. Cesizu ¢ IX

4.6. «Kpyr.ible cTOIbD> U CETH PAAUOII0O0OUTE e

IIpunaoxenne 1. U3meputensHbie NpUOOPLI, HEOOXOANMBIE 115l HACTPOHKH PaMOCTAHIMHA

Mpuaoxenne 2. IlokoJeBKH TPAaH3UCTOPOB, MUKPOCXEM M IEKTPOBAKYYMHBIX NMPHOOPOB, MPUMEHEHHBIX B
PaaHOCTAHIUH

Jlanosok S1. C.
JI25 A ctporo KB paguocranuuto. — M.: JOCAA®, 1983, — 109 c., ui. 60 k.

PacckaspiBaeTcsi, Kak, COOpyxXasl CIENMAIbHBIM IPUEMHUK, MO3BONAIOMUA HPHHUMATh CHIHAJBI JTIOOUTENBCKUX PAAUOCTAHIMH, MOXHO
IIPeyCMOTPeTh NpPEBpallleHue ero CHavyana B TelerpadHblii mpHeMollepeJaTddK, 3aTeM B TeledOHHBI U TermerpadHEI ¢ IIOCIEIOBATEILHBIM
YBEJIHYCHHEM MOLIHOCTH M, HAKOHEIl, B PaJHOCTAHLHIO 1-if KaTeropuu ¢ 1u(poBoii MIKaIOMH.

J111s1 MOArOTOBJIEHHBIX PAIMOIIOOUTEIICH.

2402020000 — 045

072 (02) — 83

BBK 32.884.19
6®2.18

SIxoB CemenoBu4 JlanoBok
A CTPOIO KB PAIMOCTAHIUIO

Penaxrop JI. U1. KaprozoB XynosxectBeHHbIi pegaktop T. A. Xutposa
Oo6moxka xynoxsuka ['. C. borauesa
Texamaecknii penakrop J1. A.Creranmena
Koppekrop B. JI. Cunesa

Wb Ne 1444

Crano B Habop 02.04.82. [Toanucano B neyats 08.02.83. I'-63578. dopmat 60X90/16, Bymara
otcernas Ne 1. 'apauTypa nureparypHas. [ledats opcernas. Yo m. . 7,0. Yu-u3na 7,11
Tupax 150000 3k3. 3aka3 2-99, llena 60 k, M3, Ne 2/IT — 163.

Opnena «3Hak [louera» NznarensctBo JJOCAA®D CCCP

129110, Mocksa, U-110, Onummnuiickuii npoc., 22. XapskoBckast KHikHas Gadpuka «Kommynuct:», 310012, Xapekos-12, yi. Durensca, 11.
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