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AHHOTauusA

Kak coxpanume 300pogve u npoonums meopueckyio akmusHoCmy? Imom 60npoc 60.Hyem
MHo2ux. B kuuce axademuxa A. A. Muxyauna KpynHeliuie2o C08emCcKO20 KOHCMPYKMopa
asuaosucamerneti, Ilepos  Coyuanucmuueckoco mpyoa, cOelaHa  NONLIMKA — BCKPbIMb
Qusuonocuueckue 3aKOHOMEPHOCMU CMAPEHUSl OP2AHUZMA U HAUMU Nymu NpooseHusi aKkmueHou
MBOPYUECKOU HCUZHU.

Bom yoce 30 nem aemop npudepoicusaemcs ceoeli cucmemvl OOpvbObI CO CMAPOCMbIO,
KOMOopas 8KI04aem yeuvlil KOMIIEKC QU3ULeCKUX YAPAXCHEHUU? DAYUOHATILHBIU PeNCUM NUMAHUSL,
YEMKULL paAcnopsooK OHsl, NPUEMbBL CAMOMACCANCA U M.O.

A. A. MukynuH
AKTBHOe gonroneTtue

MHXEHEPUA 300POBbA

Paccka3z 06 akademuxe A. A. Muxynune u e2o knuee «AkmugHoe 0oneonremue»

W B KpymHBIX JIEKIMOHHBIX 3aJlax MHOTJA CiaydaroTcsi KoH(y3bl. Peub opaTopa BHeE3amHO
IIpepBajl TPOXOT COPBABILIEHCS C KPIOKa JIOCKU, HA KOTOPOM OH TOJBKO YTO M300pa3uil OYepeHOM
rpaduk. /IBoe CTyIeHTOB OpOoCHIINCh CTaBUTh €€ Ha MecTO. COuyBCTBEHHBIN IIYMOK MpoOexal mo
ayIUTOpUU: pedsiTa B3MOKIM OT HATYI'M, HO TSDKEJICHHOE COOpYXEHHE He IMOJJ1aBajoch HX
COBMECTHBIM YyCWJIMSM. JIekTop moHauyany ¢ HEKOTOpOW HpOHMEN Habmojan 3a JeHCTBUAMU
MOJIOJIBIX JIFOJIEH, IOTOM HETEPIIEINBO B3IJIIHYJI Ha Yachl U CKa3all:

— Jpy3bd, ocTaBbTe HAa MUHYTY JOCKY B Mokoe. HaM HYXHO Mo-MHOMY OpraHu30BaTh TPY/I.



Bb1, — oOpartuscs oH K 0IHOMY U3 CTYJIEHTOB, — IPHUAEPKUBAITEe TOCKY, 4TOOBI OHA HE COpBaIaCh
C JIpyroi meTid U He OTOMJIa BaM HOTH, a Bbl CTaHbTE COOKY M CMOTPHUTE, YTOOBI METIS TOYHO
roraja Ha Kprok. A ...

W macTtuTslit mpodeccop JIerko MmoaHsuI Kpai JOCKH.

OmrapamieHHbI TaKUM [TOBOPOTOM Ji€la CTYJIEHT, BUJAMMO BCIIOMHUB JIETHIOIO NPAKTUKY B
CTPOUTEIIBHOM OTpsiJIe, KOMaHI0BaJ:

— Cron! Teneps maiiHaii momaiy, emé 4yTb-4yTh... FOTOBO, cenal

[Ipodeccop BbITE MIATOUKOM PYKH, CIOKOMHO BEpHYIICS Ha Kadeapy:

— brnaronapro Bac, MoJsopIe Jit0od, 3a momoIlb. Ho mpexae yem mpoobKuTh Halry Oeceny,
M03BOJIIO cebe caenarh OJHO 3aMmeuaHue. Bam oboum B cymme, BUAMMO, JIET COPOK, HE OOJIbIIIE.
Mue xe BoceMblecsaT. OTciofa cienyeT BbIBOJA. HACTOSITEIBHO PEKOMEHIYI0 3aHAThCA
Gu3KyIbTYpoil. A Tenepb BepHEMCS K PEaKTUBHBIM JIBUTATEINIIM, UCIOJIb3yEMbIM B OT€UECTBEHHOU
aBUAIUU.

Jlexuuio ymtan akaneMuk AuiekcaHzp AJieKcaHapoBU4 MukynuH 3aBUIHBIE 3/10POBbE U
cwia! Ho — TpyaHO cero/iHs MOBEPUTH B 3TO — OKOJIO TPUALATH JIET Ha3aJ MEJUIMHA ¢ OOJIbIINM
TPYIOM BO3Bpallaja €ro K »u3Hu. He To 4Yro mogHUMarh TSXKECTH — JBUTAaThCs OBLIO
KaTeropuyecku 3amnpeiieHo. JKu3Hb, paccuuTanHasi 10 MUHyTaM, )KH3Hb, B KOTOPO HEKorja ObLIo
3aHAThCS cO0O0M, MpHCTyIAaThCsl K CTYKY COOCTBEHHOIO Ceplia, BAPYT PE3KO 3aTOPMO3MJIa CBOM
CTPEMUTENBHBIN Oer.

«Jlo mATUAECATUIIETHETO BO3pacTa s, Kak M OOJIIIMHCTBO JIIOJEH, HE MpHuaaBal oco0oro
3HaueHus (pusmdeckoi KynbType, — numer A. A. Mukynus. — OnHaKo, Korja s TsShKeo 3a0oJien
1 oKazajcs B OOJIbHUIIE, Y MEHS MOSBUJIOCH XKEJIaHUE U BpeMs pa3o0paThcs B CII0KHOM YCTPOMCTBE
YeJI0BEYECKOro OpraHu3ma. M3yduB MHOIO KHHI Ha 3Ty TeMy, s M pa3pabdoTaj CBOIO CHUCTEMY,
HCIIPABJIEHHYIO U JOINOJHEHHYI0 KPUTHUKON M ONBITHOM MPOBEPKOW MOUX Jpy3ei. DTa cucrema
MO3BOJIMJIA MHE TIPEOJIONIETh OOJIE3HH, MEpecTaTh CTAPETh U COXPAHUTH PabOTOCMOCOOHOCTH Ha
MPOTSHKEHUU MHOTHX JIET, BKIIFOUYAsl U HACTOSIIIIEE BPEMSI».

HyxHo ornsiHyThCsSl B MPOIIIOE, YTOOBI MOHATH HE TOJIBKO MOYEMY, HO U, TJIAaBHOE, KaK 3TOT
YEJIOBEK CTajl ApaThbCsl 3a CBOE 370pOBbE, 3a CBOM yM, IOTOMY YTO CJIMIIKOM OJHO3HAYHBIM,
0aHaJbHBIM U HENPABUIBHBIM B KOPHE ObLI ObI OTBET: MIPOCTO MOTOMY, YTO XOTEJ, KaK BCE JIIOJIH,
MO>KUTH I0I0JIbIIIE.

Kak 370 npuHATO y KOHCTPYKTOPOB, OH Jajl ce0e «TeXHUYECKOe 3a/laHue», c(hopMyIupoOBaB
€ro ¢ CaMOro Hayaja MpeaebHO KOPOTKO U sICHO. BOT OHO:

1. PazoOpaThcst caMomMy U TOMOYb pa3o0paThCs B pab0Te OpraHn3Ma BCEM.

2. [Tomoub cede 1 TOMOYB BCEM.

3. Jlosroyietre JOJHKHO OBITh AKTHBHBIM.

[lo mocnemgHUM CTATUCTHUYECKUM IaHHBIM JIEBSHOCTOJIETHHI BO3PAcTHON pyOex B Hallen
CTpaHe IepelarHyyno 0oJjiee TPEeXCOT ThICSY 4YeloBeK. Tex, KOMy 3a CEeMbJAECAT, — MHOTHE
MUJUIMOHBL. OJTO pe3yabTaT pocTa OJIarOCOCTOSIHUS COBETCKUX JIIOJIEH, CIIEACTBUE YCIIEXOB
MeauuuHbL. [IoMOYb TakOM OrpOMHOM apMMH JIOACH, 3HAIOIUX, YMYJIPEHHBIX ONBITOM, HAUTH B
ceOe CHIIbI U BO3MOKHOCTb KaK MOYKHO JIOJIbIIIE€ OT/IaBaTh OOLIECTBY CBOM 3HAHUS, TPY, OINBIT —
BAKHAS 3a]a4a.

...O6parumcs k Hauamy XX Beka. OOmupHbIN KaOWHET, CTEHBI CJIOBHO OBl CIIOKEHBI U3 KHUT.
3enéHplil MBaH, a BO3JI€ JUBaHAa Ha KOPTOUKax JBoe: Majbuuk Cama MUKYIHH U TMOXUIION
YeJIOBEK C OTPOMHBIM CKYJIBIITYPHBIM JIOOM, MBIIIHOM cezeromeld 0opoaoi. Myx4rHa BO3Bpaliaer
K JKM3HU KaKOW-TO UTPYIICYHBIN MEXAHU3M.

— Mamusku Haslo JI00UTh, — € JACKOBOW Ha3UATEIbHOCTHIO TOBOPUT OH IUIEMSHHHUKY.

Mp1 B xabunere Hukomnas Eroposuua JXykoBckoro, oTia pycckoil aBuauuu. Brnocnenctsuun
3TOT KaOWHET cTaHeT A AuiekcaHapa MuKyiuHA Ha MHOTO JIET AOMOM, a 3€JEHBIM AuBaH —
noctenpio. OH npoBeaér psgom ¢ Hukonaem EropoBuueM camble TpyAHbBIE MOCIETHUE TObI €TO
KWU3HH, JI0 TIpe/iesia HACHIIIICHHbIE HAYYHOU ACSTEIIPHOCTHIO, OPraHU3aTOPCKOM paboToit Ha Oyaro
toHOoro CoBeTCKOro rocy1apcTBa.

Mpbl BcrioMuHaeM 00 3TOM COBCEM He [Uisi TOTo, 4TOObl 03apUTh AJeKcaHiapa



AnexkcannpoBnya MukynuHa OJIECKOM CIlIaBbl OJM3KOTO €My 4elloBeKa. Beap riaBHoe — He
BEJIMKUN POJICTBEHHUK, a TO, YTO B3STO y HErO JIy4llee JUIsl CTPOUTEIbCTBA COOCTBEHHOM >KU3HH,
YTO CTaJl IOHOUIA IPYroM, HIOMOIIHUKOM H ITPOJIOJIKATEIEM €0 Jea. ..

B MockoBckom Beicmiem TtexHmueckoMm yumnuimie H. E. JKykoBckuii uuTaer cBou
3HAMEHUTBIM KypC JIEKIMH 10 BO3AyXOIUIaBaHWIO. JlOmo3aHa TOpUT MPUKPBITas Ta3eTou
HacToJibHAs Jlamna B kabuHere. Ho korga ciabGeer pyka y4€HOro, B POJU  IMPHIIEKHOTO
NepenucyrKa ero JIEKIU U craTeil BbIcTymaeT IUleMsHHHUK. M koraa 3a0oiieBaeT y4€HbIN, Kypc
nexuuit He npepbiBaeTcsa. Ha xadeapy BbIXOAUT IOHBIN CTYIEHT, MOKa JHILIb B poju ytena. M Hu y
KOIO B ayJUTOPUH HE MOSIBIIETCS HPOHUYECKOH ynblOKU. Bee 3HatoT: Anekcanap MuUKyiIuH Ha 3TO
YTEHUE HMEET MOPAJIBHOE IIPaBO, IMOTOMY 4YTO CaM SIBJISETCA YIEHOM OPraHW30BaHHOIO IIO
nHAnMaTuBe JKyKOBCKOIO IPM YYHIIMIIE BO3IyXOIUIABAaTEIBHOTO KpPYXKKa, B COCTABE KOTOPOTO,
MEXIy MpPOYUM, Takue Onectsimme moJioasie Jiroau, kak A— Tymones, A. Apxanrenbckuit, K.
Vmakos, B. Berunukun, b. Creukum.

B 1918 roxy XKykoBckuii HampasisieT pykoBoacTBY KpacHoro BoeHHo-Bo3aymHOTO itoTa
JOKJIaJIHYIO 3aIMCKY, B. KOTOPOW JJOKa3bIBa€T HEOOXOIMMOCTh CO3aHNUs ABHALIMOHHOIO PacYETHO-
HCIIBITATEIHHOTO OIOpO:

«[IpaBaa, pacu€rHo-HCIBITATENIbFHOE OIOPO MpelcTaBisieT Juisl YmpasieHus BosaymHoro
(b10Ta HEKOTOPBIN pacxoj, — MUUIET OH, — HO COJAEp)KaHHE pacy€THOro OIOpO B TEUEHHE roja
CTOUT CTOJIBKO €, CKOJIBKO CTOST TpU pPa3OuUThIX OoeBbIX a’poriaHa. Ha camom ke nene Ha
MockOBCKOM a3poJipoMe 3a NOCeAHNUE NATh Hellelb ObLIO pa3OUTo... BOCEMb allapaToB.

Nnest )KykoBcKoro HeMeUIeHHO NMpHUHATa. MOKHO KOMIUIEKTOBAaTh IITAT COTPYAHUKOB. OHU
yke OblTM — BocnuTaHHUKH JKyKOBCKOro u ero eauHoMmblnieHHUKH. Kypc MBTY 3akanunBanu
MepBbIe MHXKEHEPhI-adpoMexaHuku A. Apxanrensckuii, A. Tynones, b. Creukun, B. [letnsakos, A.
MukynuH.

[lepBoii paboToit KoJulekTHMBa ctan Tiuccep. [muccep m aBuanusa? He HYXKHO yIUBIATHCS.
OTo ocHOBa 3aBTpallHUX ruapocamonéroB. Han asurarenem paborator bopuc CreukuH u
Anexcannp MukynuH.

B 1919 roay, onsrs e o waHIMatuBe JKykoBckoro, coznactess KOMITAC — Komwuccus mo
MOCTpOMKe a’pocaHel. I cHOBa cpeiu 3auMHaTeNel 3TOro Jejia Mbl BUIUM MOJIOJIOTO MHXKEHepa A.
Muxkynuna, Heckonbko KOHCTpYKLUMH a’pocaHed ucnosib3oBanuchk KpacHoit Apmueit u 0opn0e ¢
OenpIlMM, a IOTOM, B JBaJUATBIX-TPUALATHIX TIOJAaX, a’pOCaHU CTaJd YCIEUIHO CIyXUTh
MTOJISIPHUKAM.

— Korza B Hamem HeOe emi€ seranu TUXOXOAbI-«aTakepku», Huxousait EropoBuu rosopuin
MHE. «ABuanus OyAeT pa3BUBAThCSA 3a CUET JBUTaTeNiel» — BCIIOMHUHAET akajaeMuKk A. A.
Mukynus. — HaBepHoe, 3/1eCh HaJJ0 HCKaTh UCTOK J€JIa, KOTOPOMY s CIIY’KY IO CEH JCHb.

Ceroans 3aaBaTh BOIIPOC, KTO KOHCTPYKTOP caMojEToB ¢ amoOnemoi TY wim AHT, HenoBko
Ja)ke IWIKOJIbHUKY. Bce 3HaIlOT — 3TO TYyNOJEBCKHE MAIIMHBI. 3HAMEHUTHIH IITYPMOBUK,
«reraomuii Tagk», Bbeimear n3 Kb Mnprommua — 310 TOXe BceM wu3BecTHO. CeMelcTBO
ctpemMuTenbHbIX Mul'oB — 310 MukosiH u ['ypeBuu. ..

Ho momauTE €mé 0BOSHHYIO MEeCHI0 ?

Hawm pa3ym gan ctanbHble pyKH-KpbUIbsi, A BMECTO cep/lia — IJIaMEeHHbIH MOoTOp!

KTo ’xe KOHCTPYKTOp MOTOPOB JTHX CaMOJIETOB, HAaJAE&XKHBIX, MOULIHBIX, OOOTHABLIMX
MHXECHEPHYIO MBICIIb CBOETO BPEMEHM HA HECKOJIbKO JIET M IO3BOJIMBIIMX BBIJBUHYTH,
OCYIIIECTBHTB CMEITBIi JIO3YHT; «JleTaTh BBIIIE BCEX, MANBIIE BCEX, ObICTpee Beex!»?

Bor 3TrO0T BOmpOC MOXKHO CMENO 33JaBaTb HE TOJBKO IIKOJIBHUKY. VMeHa co3parenei
«IJTAMEHHBIX CEpJEL» U3BECTHBI KyJ]a MEHBIIIE.

...Jlerennapueiii mosier Banepuss UkanoBa uepe3 CeBepHbli mojioc B AMEpUKY Ha
tynosneBckoir mamuHe AHT-25. TloBTopenme storo monéra M. I'poMOBBIM Ha OJHOTHITHOM
ManiuHe. J{o0aBuM: ¢ ABUrarTeisiMM BbICHIEH JJIi CBOEro BpEMEHHU HaAEKHOCTU M MOIIHOCTH. WX
KOHCTpYKTOp A. A. Mukynun. OH co3faTeNb MEPBBIX aBHAIMOHHBIX JBUTATENICd OPUTHHAIBLHOMN
OTEYECTBEHHON KOHCTPYKIIMH, KaK IMOPIIHEBbIX, TAK U TypOOPEaKTUBHBIX, BOLIEAIIUX B ITUPOKYIO
AKCIUTYaTaIMI0 B BO3YIITHOM (iioTe.



Jlpuratenu A. A MukyivHa W 70 BOWHBI M B IOCIEBOCHHBIC T0jbl (KOHEUHO, yXKE HE
MOPIIHEBbIC-PEAKTHBHBIC) paboTann Ha MHOTUX THrnax Mul'oB. Camsriii niepBblit emé B 1937 romy
Ha BbicoTe 6000 MmeTpoB pazpmit MomtHOCTh 1200 JOma uHbBIX CHIT.

B rozpt BoitHel KB, BosrmaBisseMoe A. A. MUKYJIUHBIM, CO3/1aJI0 MOIIHBIH JBUraTtes AM-38
st TypMoBHKOB WJI-2, KOTOPBIX KakK OTHs OOSUTHCH (DaIIHCTHI.

3a 1Ba ngecATKa JIET KOHCTPYKTOPCKOW pabOThl — HEMalo JJABUTATeNIel, BOIICAIINX B
cepuitHoe Mpou3BOACTBO. OrpomMHOro HampspkeHus padora. OHa BBICOKO OIICHEHA CTPaHOM.
Anexcanap AunekcangpoBuu Mukynun — [Tepoir  Commanuctudeckoro Tpyma (I'pamoTta
[Mpesunnyma Bepxouoro Cosera CCCP o mpucBoenuu 3toro mou€rHoro 3sanus 3a Ne 3). On
naypeat yeTbipex ['ocyiapcTBEeHHbBIX IPEMUil, KaBajep MHOTHUX OPJICHOB.

CoznaTenb COBEpPLIEHHBIX aBHMAMOTOPOB, MNPHUHECIIMX CcJaBy, NoOeapl Halled aBHalNH,
NECSITUIIETUSIMU caM paboTall ra U3HOC.

B Mononoct OH yBiEKalucs BBIE3JKONM OPJOBCKHUX PBICAKOB M MMEJ NPHU3bl HA CKAYKaAX.
[ToToM cTas 3as/UIbIM MOTOTOHILIMKOM M TO>KE BBICTYyHaJl B copeBHOBaHusAX. Ho pabora 3actaBuiia
3a0BITh 000 BCEX ATUX CIIOPTUBHBIX YBJICUEHUSIX.

A. A. MukynuH npeKpacHO 3HaJI MOTOPECYPC Ka)JOro JBUIaTeis, B MHCTPYKLUAX TOYHO
yKa3bIBaJl MpaBWJIa yX0Jia 32 HUM, CPOKH KalMTaJIbHOTO M TEKYILEro PEMOHTA, BPEMs CIIHMCAHUS.
BBINONHATE ATHM HpaBWwiIa B aBHALMU IIOJOKEHO HEYKOCHUTENBHO. A CBOW €JUHCTBEHHBIM U
HE3aMEHUMBII «MOTOP» — Cep/lle 3ayCTHII 0e3HAAEKHO.

Croucarp? OH OBUT pemIUTENFHO HE COIVIaceH. l[IpuMepsl JONTOXUTENEeH HAarJIsTHO
JIOKa3bIBaIOT, YTO PECYpPChl OpPraHM3Ma 3HAUUTENIBHO OOJIbIIE, MbI IMPOCTO HE CIEAUM 3a coO0Oii,
OpraHu3M paboTaeT Ha U3HOC U PAHbLIE BPEMEHHU BBIXOJUT U3 CTPOSI.

AHanUTUYECKU yM Y4YE€HOrO, MH)KEHEPAa-KOHCTPYKTOpa M 34ECh, B COBEPIIECHHO HOBOH
npoOieMaTyKe, BbIACIWI IJIaBHbIE 3BE€HbS B LIENU IIOMCKAa — BIUSHUE Ha JKU3Hb 4YeJIOBEKa
OMOTOKOB, U3y4€HUE KPOBOOOpAILIEHHUS, IbIXaHHs, TOTOBbLACIEHHUS, pa00Thl MBILIIEYHOTO arapara
BO BpeMs IBIKEHUH, PU3NUECKUX YITPa)KHEHUH.

MukyiiH 3acen 3a COBEPIICHHO HOBYIO JJIs HEro jquteparypy. Koe-kro u3 npysei coBeToBal
HE TPaTUTh BPEMEHU 3psi, 3aHUMAaThCs JiedeOHOM (PpU3KynbTypoit o ykazanuto Bpada. U Bce. U on
MIPUJIEKHO BBINOJHST Bee mpennucanus. Ho B To e BpeMs caM XOTes pa3o0parbcs, 3aueM U Kak
HY)KHO 3aHHMMaTbCs (DU3MUECKON KyJIbTypo#, Kak cielyeT XOAWTh U Oerarb, YyTOOBI WU3BJIEYL U3
JIBMKEHUM MaKCUMyM TOJIb3bl Ui opranu3smMa. OH CTpeMHICS HpPOaHAIU3HPOBATh OCHOBHBIE
MIPUYMHBI CTapeHHUs] U JeMCTBOBaNl pacy€TiMBO, OCTOPOXKHO. Ha 3TOT pa3 skcrnepuMeHTanbHON
0a30i1 ObLII HE MOJIUTOH, HE JIabopaTOPHs, a OH CaM.

[Toctenenno ogopmuiach runoTe3a 00 OJHOM M3 IJIaBHBIX NPUYUH CTAPEHUS] — OCENaHUU
MPOJAYKTOB OOMEHAa, WM, KaKk WX Ha3biBaeT A. A. MUKYJIWH, «IUIaKOB», B MEXKIECTOYHBIX
MPOCTPAHCTBAX. 3HAYMUT, 37ECh, Ha OSTOM YpPOBHE JIOJDKHA HAaYMHATHCS IOMOIIL YelIOBEKa
coOcTBeHHOMY opranusMmy. M momoiip 3Ta — B MOCTOSIHHOM JIBUYKE€HUH, IIPABHIJIBHOM JbIXaHHH,
paloOHaIbHOM MMUTAHUH.

Ho Mo’xeT BO3HHMKHYTH BOIIPOC: HE CIHMIIKOM JIM CMEJYyI0 33Jady B3sl Ha cebs A. A.
MuxkynuH, NpUHSABILIKUCH 332 Pa3pabOTKy CBOEHl cucTeMbl OOpbOBI CO CTApOCThIO, Mpejyiarasi CBOE
o0BbsicCHEHUE Y (PU3HOTOTHYECKHX MPOIIECCOB, IPOUCXOSIINX B OpraHu3Me?

B Hamie BpeMs QpoHT ucciie1oBaHUI 4eI0BEYECKOTO OpPraHu3Ma 3HAUUTENIBHO PACIIMPUIICS.
XUMUK 1 QU3UK U3Y4aroT )KM3HEAEATEeIbHOCTh Ha MOJIEKYJISIPHOM ypoBHE. BMecTe paboTarot Bpady,
(¢bu3HoJIor, MaTEMAaTUK, HHXKEHEP-IJIEKTPUK, aKYCTHK, KHOEPHETHK U Ja)Ke CHEUAINUCT IO aTOMHOM
SHEpruu. JTa corjacoBaHHas paboTa MOMOraeTr ObICTpee MOJHUMATHCSA MO CTYNEHSM IO3HAHUS
CaMoro CJI0XHOIO MPOU3BENIEHUsl MPUPOIbl — YEJIOBEKA, IOMOTAeT HAXOJUTh HOBBIE CIOCOOBI
00pbOBI C Helyramu, KOTOpblE COBCEM HEABHO Ka3aJUCh HEU3JIEUMMBIMHU, J0 IMPEKIOHHBIX JIET
COXpPaHATb CBEXECTb yMa, O0JAPOCTh 1yXa, pusnueckyro cuiy. M 370 naBano mpaBo akageMHKy A.
A. MukynuHy BKIIOYHUTHCS B TOWUCK C TO3WIMA CBOMX OOMIMPHBIX TMO3HAHUM, POKIAIOIINX
HEOKUJAHHbIE W HEBO3MOXKHbIE JIJIi HEWH)KEHEepa aHaJlOTWH, BBbIBOJbI, Pa3MBILUISATh O
YEJI0BEYECKOM OpPraHU3Me, PACKPBIBATh CEKPETHI TAPMOHUYECKOTO B3aNMOJIEHCTBUS €T0 AIEMEHTOB
U IPUYUHBI PACcCOTJIACOBAHMS €ro padOThl; UCKaTh IYTH IMOBBIMIEHUS KOA(pUIUEHTa M0JIE3HOTO



JEHCTBUS, JTOJITOBEYHOCTH M HAIEKHOCTH, Mpejiaratb CBOM (PU3MUECKHE YIpaKHEHUs, IpaBuia
MOBEJIECHWs W MNHTaHWs, wu300peTath mnpubOopbl W MexaHu3Mbl. CHpaBeIMBOCTh CBOUX
pPa3MBINIJICHUH, BBIBOJIOB W PEKOMEHJAIMI OH MOATBEP)KIACT JIMYHOW MPAKTHUKON, COOCTBEHHBIM
3I0pPOBBEM M aKTHBHBIM TPyIOM B 82 roza.

Ho BcE xe kakoBO MHEHHME O cHCTeMe OOpbOBI 32 TBOPUYECKOE MIOJTOJIETHE WHXKEHepa —
CHEIMAJIUCTA 110 ABUAIMOHHBIM JBUTATEIISIM y (PU3HOJIOTOB, OMOJIOTOB, KOTJa OHH 03HAKOMMIIUCH C
PYKOITHCHIO, B KOTOPO# M3maraiack 3Ta cuctema? [IpeoctaBUM UM CIIOBO.

Axanemuk, cexkperaps Otaenenus ¢puzuonoruu AH CCCP E.M. Kpene:

«[Tocne GOJIBIION pPEemaKIMOHHOW pPaldOTHI, MPOJIETAHHON MHOI0 COBMECTHO C aBTOPOM B
4acTU 3aTPOHYTHIX (PU3UOJIOTMUECKUX MPEACTaBICHUN U (aKTOB, CUUTAIO, YTO B IIEJIOM PYKOIHCH
npescTaBiIsieT OOJbIION MHTEpEC U MOJIe3HAa K ONMYOJIMKOBAaHUIO a pasfelie HaydHO-TOMYJsSpHOU
JUTEPATYPBI».

JIokTOp MEeIMIMHCKUX HayK, npodeccop B, H. ['ypbes:
«MoHorpadusi npencrapiasier Oosbmol uHTEpec. CO BCEMH OCHOBHBIMHU TOJIOKCHHUSIMHU
MOXKHO coryiacutbes. KHura oueHs nosie3Has. .. »

«$l He HaEN HUKAKUX OTPEXOB», — FOBOPUT PYKOBOIUTEIND JabopaTtopun (HU3HOIOrHUECKON
kuOepHeTrkH JIeHuHrpaackoro rocyaapcrBeHHoro yuusepeurera npogeccop I1. U. I'ynses.

Akanemuk A. JI. KypcaHoB:

«JlokeH TpU3HATBCS, YTO, KaK OWOJIOT, S HAaXO0XXy HEKOTOphIe Mamu (OpMYIUPOBKH
CIIMIIKOM CMEJbIMH, HO 3TO HE JOJDKHO IMOMEIIATh YBUAETh B BallleM TPYAE TJIABHOE — €ro
OPUTHHAIBHOCTb, COCTOAIILYIO B TOM, YTO Bbl CTPEMHUTECH IMOHATH OPraHU3ALMIO YEIOBEYECKOTO
OpraHn3ma, OlIEHHUBAs €ro B3IJISJ0M MHKEHEpa-KOHCTPYKTOpa U MexaHuka. [Ipu 3Tom Bam ynaércs
YBUJIETh MHOTHE 3HAKOMBIC HaM SIBJICHUS B HOBOM CBETE, YTO WM YOEKJaeT B BAIlIe MPaBOTE, WU
MoOYXIaeT K MOUCKY MOIX0/I0B K MX IMTPOBEPKE, a CIIEIOBATEIBHO, POYKIa€T TBOPUYECKYIO MBICIIb.

Axagemuk A. A. IMmmeHenKui.
«[lonHOCTBIO cCOTrJaceH C TeM, 4YTO pekoMmeHiayemble A. A, MuUkKynmuHbIM (QU3NYECKUE
YIPaXHEHUS] MOTYT ObITh MOJIE3HBI JIJIs JIFOJICH YMCTBEHHOTO Tpy/a».

U, nakoHel, MHeHHE YUYEHOr0 MEIUIMHCKOrO coBeTa MMHHCTEpPCTBA 3IpaBOOXPAHEHUS
CCCP, nanpasyieHHoe B pegakunoHHo-u3natenbckuii coper AH CCCP:

«YyEHbIH MeIuUMHCKUNA coBeT MuHnucrepctBa 3apaBooxpaneHuss CCCP He Bo3paxkaer
MIPOTUB OMYyOJMKOBAHUS KHUTY akagemuka A. A. MukynuHa ,Mos cuctema 00pbObI €O CTapOCThIO”
(, AkTBHOE mosrojeTue”).

3amectuTens npeacenarens YuéHoro meaunuHckoro copeta MunszapaBa CCCP mpodeccop
I'. K. Yirakos».

Psii aBTOpUTETHBIX BBICKA3bIBAHUN MOYKHO OBLIIO OBl MPOAOIKUTE. [10 ¥ prUBeIEHHBIX BbIIIE
JOCTaTOYHO, YTOObI C MHTEPECOM OOpaTUThCA K CTPAaHMLIAM 3TOM KHUTH, LI€Jb KOTOPOH yOenuTh:
HYXXHO Hay4HUThCs O0POThCA 3a ce0s, 3a CBOE 310pOBBE, YTOOBI OBITh KAK MOKHO JO0JIBIIE MOJIE3HBIM
oOuIeCTBYy.

C. Uymakos

MnhaBal
KAK POXOAJNACDB 3TA KHUT A

KaxxmoMy 4enoBeky XOYeTcsl KUTh, ObITh 3JJOPOBBIM M TPYAMTHCS KaK MOXKHO JOJIBIIE, HE
omyiast opemeru crtapoctu. Ho, ToBopAT, cTapoCTh MOJIKPAIBIBAETCS HE3AMETHO, U C 3TUM HHYETO



He nojenaenib. CKoJapko (paTanu3zMa M NOKOPHOCTU CyAbO€ B TaKOM OOIIENpU3HAaHHOM MHEHuu!
YenoBek yaile Bcero B 60ppOe CO CTapOCThIO YXOAUT B IUIyXyto o0opoHy. Cucrema OopbOBbI, B
oOmieM, OJMHAKOBA. BO3JIBUTAIOTCS «OOOPOHHTENBHBIC PYOEKH» M3 JIEKapCTB, HO TOOEIBI Hal
CTapUeCKUMH HeIlyraMH OKa3bIBAlOTCS MHUMBIMH. YeoBeK Hamaraet Ha ce0si ¢ KaXKIbIM T'OJIOM BCe
OoJibiie U 0OJIBIIIE 3aMPETOB; HE OeraTh, HE XOUTh OBICTPO, HE TIOJTHUMATH TSHKECTEH, HE padoTaTh,
HO BCE ATHU 3alPEThI HE OTOABHUTAIOT, a TIPUOIIKAIOT CTApOCTh. OpraHu3M JIPSIXJIeeT.

Kak-To HezaMeTHO HacTymaeT BpeMms, KOI/ia JaBHHE 3HAKOMBIE IIPH BCTpPEYE BMECTO
oOpraHOTO «Kak xuBéTe? 3amaroT Bompoc: «Kak cedst ayBcTByeTe ?». «CKPHUITUM MTOMAaJICHBKY», —
OTBEYaeTe BBHI, W TJABHOH TEMOW pa3roBopa CTAHOBATCS HE Jena, a 370poBbe. Huuero He
noJienaenb — Bo3pact. Ho, MokeT ObITh, HE BO3pacT BCEMY BUHOM, @ MBI CAMH, M CTApPOCTh COBCEM
HE TMOJAKPAJbIBACTCS K HaM, a MBI CAMH BOJIOKOM TsSHEM €€ B JIOM, XOTs OHAa CONPOTHUBIISIETCS H
TBepAUT: «Jla paHo MHe elé OpaTh TeOsI B CBOU PYKU».

Tpuauare jetr Ha3aa s YyBCTBOBAJ ceOs 3HAYMTENBHO XYK€ M crapiie, 4eM ceroaHs. J{o
MSATHACCATHIICTHETO BO3pacTa, Kak M OOJIBIIMHCTBO JIIOJCH, S HE OYEHB-TO 3a00THIICS O CBOEM
3I0POBBE, HE TIPHUIaBAI 0COOOTO 3HAYCHUST (PU3NUECKON KyJIbType. OMHAKO KOTAa TsKeno 3a00Jien
M OKasayics B OOJIGHUIIC, Y MEHS IOSBWIOCH, HAKOHEI, BpeMs W JKEJaHWe pa300paThCsi — Kak
WH)XCHEPY, IEKTPOHHUKY, MEXaHUKY U KOHCTPYKTOPY — B IPUYHHAX CTAPECHHUS YEITIOBEUECKOTO
OpraHus3Ma, pa3padboTaTh aKTUBHYIO cUCTEMY O0pbOBI CO CTapOCThI0. MHE 3TO XOTENOCh ClIeNaTh He
pamy TOoro, YTOOBl «CKPUIIETH» KaK MOJKHO JIOJIBIIE M, BBIAAS Ha 3aCITy)KCHHBIH OT/BIX, HAOIIOIaTh
CO CTOPOHBI, KaK OYpJHT KHU3Hb, a YTOOBI KAK MOYKHO JIOJIBIIE OBITh €€ aKTHBHBIM yYYaCTHHUKOM U
MIOJIHOIIEHHO paboTaTh.

Bonee Tpexcor ner Ha3ax BO3HHMKIIA HayKa T€POHTOJIOTHS, 3ajada KOTOPOW — peIlleHHe
poOJIeMbl JONTONETHSI U O0pb0a CO CTapoCThiO. THICAYHM MEIUKOB, OMOJIOTOB, (PU3HMOJIOTOB U
ApYruxX Y4EHBIX TPYIATCS CErojHs Haja perieHneM 3tux BompocoB. B CCCP m apyrux crpaHax
CO3/IaHBl HAayYHO-UCCIIENOBATEIHLCKIE MHCTUTYTHI TE€POHTOJIOTHH. YUEHBIE Pa3HBIX HANpaBICHHUN
0OMEHMBAIOTCS MHEHHSIMUA Ha T€POHTOJIOTUYECKUX KOHTpeccax. Benmp cymiectByer Ooliee TBYXCOT
THIIOTE3 O TPUYNHAX HACTYIUICHHUS CTAPOCTH, BO3PACTHBIX OOJIC3HSAX.

B nmreparype ecTh cBemeHHs O MHOTHX JIoJToXuTensx. Hampumep, 185 ner mpoxun
KenTunrepH, Ilerep 3opraii Toxxe 185. EctrectBennoe nonronerne He peakocts u B CCCP. V Hac B
crpae cBbie 30000 Tpynsammxcst 1 neHcnoHepoB uMeroT Bospact cBbime 100 et u 300 000 -
crapme 90 set. S nmmyHO M3yyan ObiT abxasma ToBapuma Kuyra, kotopomy ot poay 153 roma. On
€XKEHEBHO pabOTal B CaJly M BCKAaKMBAJI HA KOHs 0€3 MOCTOPOHHEH TOMOIIH. MOKHO MPEICTaBUTh
cebe, kakuM oH ObuT pkuruToM B 100 net! Bee 310 TOBOPUT 0 TOM, UTO JIFOAU U UX OMOJIOTHYSCKUE
KJIETKH MOTYT )KHTh O4YeHb J10JT0. HY)KHO TOJIbKO CO3/1aTh JUIsl KJIETOK, IMEHHO JUTSl KIIETOK, TaKHe
YCITIOBHSI BHEIITHEH CpeJibl, IPH KOTOPBIX HAPOIKIAIOIINECS B pE3yIbTaTe JACTICHUS HOBBIC KIECTKH HE
TepsITH OBl MOJIOJIBIX, MTOJTHOIIEHHBIX KAYECTB CBOMX COPOIMYCH.

Teme *KUBOM KJIETKH MOCBSIIEHO MHOTO TPYAOB MO Ouodusuke, Ouoxumuu, ¢puznonoruu. Ho
B 3THUX paboTax MOXXET pa3o0parThCs JHIIL CHENHATHCT. B TO ke Bpems s yOeKIEH, KaKIbId
YeJOBeK JIOJDKEH KaK MOXHO paHbIIE YCBOUTH XOTSI OBl CaMble OCHOBHBIE CBEICHHS O
(U3NOJIOTHIECKNX, KOHCTPYKTUBHBIX OCOOCHHOCTSIX CBOETO OpraHu3Ma, HEMOCPEJCTBEHHO U B
MIEPBYIO OYepe/Ib BIUSIOMINX Ha 30POBBE, 00IPOCTh AyXa U JIOJITOJIETUE TPYAOBOM KU3HH.

[Toxa MBI 310pOBBI MM YyBCTBYEM CeOsl 3J0POBBIMH, MBI IKCILTyaTHPYEeM CaMHX ce0si, CBOU
Opranbl, CBOM BO3MOXXHOCTH 0€3 OTJISAIKH, HE 3aIyMBIBAasCh O IMOCIEACTBUAX. K MammHam MbI
OTHOCHUMCS KyJla OepexIIuBee.

Hanpuwmep, BbI kymuiam cebe motouukia. Ho Bbl He moenmere Ha HEM, MOKA HE HU3Y4YHTE
KOHCTPYKIIMIO W Ha3HA4YCHWE €ro Jerajeid, mpaBuia e3apl. He cMokeTe UM JIUTETHHOE BpEeMs
MOJIb30BAThCS, €CIIA CTAHETE IKCIUTYaTHPOBATh 1Ma W3HOC. CBOMMH OpraHaMy BBl TOKE HE CMOXKETE
paMoHATFHO TIOJB30BATHCS JI0 TEX IMOp, MOKAa HE Y3HAeTe, KaK OHU YCTPOEHBI, KaKOBBI HX
BO3MO’KHOCTH M KaK UM HAJI0 TIOMOTaTh BO UMS COXpPaHEHHUs TPYAOBOTO jpoJronetus. [lostomy s
3aTparMBar0 B ATOM KHHUI€ Ba)KHEWINIHME, OCHOBHBIE O0COOCHHOCTH (u3mojoruu ueioBeka. K Hum
OTHOIIYy CIIEAYIOIIee. BIUSHUEC HAa JKU3Hb 4YeJOBEKa OMOTOKOB, KpPOBOOOpAIEHHS, IBIXaHWUS,
MOTOBBIJCIICHHS, POJIb (PU3UIECKOM KYIBTYPHI, JBIKEHUS IS MBIIIEYHOTO ariapara.



B nocnenHee Bpemsi B meuyaTH BCE 4Yallle CTalM MOSBISATHCS CTaTbU O TOM, Kak OBbITh
310poBbIM. MHTEpecHBl, Hampumep, CTaTbU M3BECTHOIO COBETCKOIO XHMpypra akajaeMHuKa
MeaunuHckux Hayk H. M. AmocoBa. [lepeBeaeHa Ha pycCcKHil sI3bIK M BbIILIA OOJIBIIUM THPAKOM
opomrtopa I'. I'mnmopa «ber pamu >xu3Hu». Koe-KTO mBITaeTcsi MCMBITaTh Ha ce0e TMMHACTHUKY
WOrOB.

OpHako MHOTHE JIOAM, K COXKAJEHUIO, HEIOOLEHUBAIOT PELIAOLIYI0 POJib (HU3HUECKOI
KyJbTYpbl B Halllel COBPEMEHHOM >KU3HU M HE MOJB3YIOTCS €10. MHE qymaercs, 3TO MPOUCXOJUT
[IOTOMY, YTO HM B OJJHOM U3 OIyOJIMKOBAaHHBIX TPYAOB HE UMeEETCs INTyOOKOTO 0OBACHEHUS, 3aUeM
HY)KHO 3aHUMAThCS PU3NYECKUMU YIPAKHEHUSIMH, 3a4eM HY)KHO XOJUTh U OeraTh, HE yKa3aHo, Kak
HY)KHO XOJHTb U OEraTh.

MoxHO ¢ aOCOJIFOTHOW YBEPEHHOCTBIO CKa3aTh, YTO IMOJABIISAIONIEEC OOJBITMHCTBO JIFOACH, B
0COOCHHOCTH cTapine 35 JIeT, TOJIbKO MOTOMY He OEraloT W HE 3aHMMAIOTCS HEOOXOJUMOH st
3/10pOBbsI THMHACTUKOM, YTO UM HUKTO BOBPEMS HE 0OBSCHNUI, IOYEMY Halll OPraHU3M HYKJIaeTCsl B
ONpeeNEHHBIX ABMKEHUSIX, HUKTO HE J0Ka3all, YTO MOKOM BENET K JIEHU, BSUIOCTH U C1abOCTH, YTO
HEIOIBUKHOCTB YCKOPSET HACTYIUICHHE CTAPOCTH.

CymiecTByeT HeEMalo pelenToB, pexkoMeHpanwii. Hampumep, oauH W3BECTHBIA Bpay
OCHOBHBIM IIyTEéM K JOJITOJIETUIO CUHTAET CKUIMJApHbIC BaHHBI. [Ipn mpoBepke oka3aioch, 4TO
MHE, HalpuMep, OHU IPOTUBONOKa3aHbl. OTCI0/Ia BBIBOJI: HE KAXKOMY UYE€JIOBEKY BCSKOE CPEACTBO
10JIE3HO, MO0 IBYX OJIMHAKOBBIX JItOZIei Ha cBeTe HeT. [loaTomy st He Gepych mucaTh O MOJIb3E WU
Bpeie MEIUIIMHCKUX MTPenapaToB. DTUM JIOJDKHBI 3aHUMAaThCS BpayHu.

Te xe cpenctBa U npuéMbl MOBEACHUS, KOTOpBIE 51 pa3paboTal U MHOTO pa3 MpPOBEpUI B
TEYEHHE TpeX JECITKOB JIET, MOTyT OBbITb HCIIOJIb30BaHbl JIOOBIM YEJIOBEKOM, TaK Kak OHH
KacaloTCs TOJIBKO OCHOBHBIX JKU3HEHHBIX CBOMCTB U ()yHJAMEHTAJIBHBIX OCHOB (PM3UOJIOTUYECKON
IIPUPO/JIbI YETIOBEKA.

Sl mpeaBMKY 3aKOHHBIM BOIIPOC O IpaBe HH)KEHEpa BTOpraThCsi B 001acTh (hU3HOJIOTHH,
JaBaThb PEKOMEHJAIMH, pa3pabaTbiBaTh M Mpeaararb cBoro cucrtemy. llocrapatoch Ha Hero
OTBETUTH. J1JIs1 3TOro He0OX0IMMO cZieNIaTh HEOOIbIIOM 3KCKYPC B UCTOPHIO.

N3yuenneM KOHCTPYKIIMM YEJIOBEYECKOrO0 OpraHM3Ma 3aHMMAJIMCh HE TOJIBKO MEIUKH, HO H
BEJIMKWE MBICIUTENHU, Y4E€HbIE NMEpPBbIX BEKOB Hamied 3pbl. OO0 3ToM roBopsar Tpyabl Ilnatona,
Apucrotens, ['mnmokpara (o denoBedeckod mpupoze), [eneHa, DBiema W MHOTHUX JAPYTUX
QJIEKCaHIPUMCKUX YUEHBIX U3 IKO0JIbI ['epoduna.

Oco0eHHO 60J1bI1I0M BKJIAJ B U3yYEHHE OPraHOB YEJIOBEKA U )KMUBOTHBIX CJI€JIal BETUYalIIuil
reHul 2110XH BOo3pokIeHus1, )KUBOMKCEL], CKYJIBIITOP, apXUTEKTOP, NHKEHEp M aHaTtoM JleoHapmo
na BuHuM, ocTaBMBIIMI TOCHe ce0sl KamUTAIbHBIM TPYA: «AHATOMHS 3allMCH M PUCYHKH». JTa
KHUTA, MeXAy mpouynM, B 1965 romy Beimmia B m3parenbeTBe «Hayka». B Helt maérest onmucanme
BCEX KOCTE€H, BHYTPEHHHUX OpPraHOB, HEPBHOM M COCYOUCTOM CHCTEM, a TaKKE MBIIIEYHOTO
amnmapara, CyXOXWJWW, Xpsmed W Tak jgaiee. s TOro BpPEMEHH BBIIIOJIHEHHUE TaKOU
YHHUBEPCAJIbHON U TpyH0EMKON pabOThl OBLIO MOJ CHILY TOJIBKO COBEPILIEHHO HCKIOYHUTEIHLHOMY,
Pa3HOCTOPOHHEMY MBICIUTEIIO U YYEHOMY.

Bor kak Jleonapno na BuHum onuceIiBaeT NpUYUHY CTApPEHUS JIFOCH:

«Crapuky, XUBYIIME B I[IOJHOM 3[paBHM, YMHPAIOT OT HENOCTAaTKa IUTaHUS; U 3TO
MIPOUCXOJUT OTTOrO, YTO Y HUX OECHpEepbIBHO Cy>KaeTcsl MyTh K BeHaM OpbDKEHKH, BCIEACTBHE
YTOJIIEHHUs] 000JIOUKH ATHX BEH BIUIOTH J0 KaNWUISIPHBIX BEH, KOTOpPbIE NEPBBIMU 3aKPbIBAIOTCS
coBepmieHHO. OTCro/1a CIeAyeT, YTO CTApUKH OOSATCA X0JioJa OOJIbIIE, YeM MOJIOJAbIe, U YTO Te,
KOTOPBIE OYEHb CTapbl, IMEIOT KOXY LIBETA JEPEeBa WJIH CyXOr0O KallTaHa, MOTOMY YTO 3Ta KOXka
MoYTH JuiieHa mutanus. M ¢ 3Toi 000JI0YKOM BEH y ueJoBeKa MPOMCXOAUT TO K€, YTO B
anenbCUHAX, Y KOTOPBIX KOXa YTOJIIAETCS, a MSIKOTh YMEHBIIAETCS, MO MEpPE TOro, KaK OHHU
JPSIXJIEIOT.

Xots co BpeméEH Jleonapno mponwio ceime 450 jer, ero JaKOHUYHOE CYXICHUE W CeTOIHS
MOXET CYMTATbCA OYEHb BEPHBIM JOKA3aTE€IbCTBOM OJHOM M3 MPHUYUH IPEKAECBPEMEHHOTO
CTapeHus JitoJiel, He pa300paBIIMXCS B CBOEM OpraHM3Me€ M HE MPUHUMABIIMX 3JIE€MEHTAPHBIX
(U3HOJIOrMYECKUX MEP K MOJIEPKaHUIO 3/I0POBOTO COCTOSIHUSI CBOUX apTepUil U BEH.



DTOoMy BOIIpOCY, KCTAaTH, s YIEJsA0 0c000€ BHUMAaHUE B KHUTE, UOO KaK HU Pa3IMYHbl MEXIY
co0010 JIIOJM IO BO3PAcTy, COCTOSHUIO 37J0POBbs, (PU3HMUECKOMY pa3BUTHIO, QYHKIMU apTepuil u
BEH y BCEX OJIMHAKOBBI, 3aKOHbI OOMEHAa BEILIECTB JJIsl BCeX JI0eH ooIue.

Kpome pabot Jleonapno, MHE XOTEIOCh OBl OCTAHOBUTHCS Ha TpakTaTe AHapes Besamus «O
CTPOCHHUH YEJI0BEYECKOTO Tenay, u3aanHoM B 1543 roy. Ero Meiciu 371000 1HEBHBI M CETOHS, TIPU
COBPEMEHHOM Pa3BUTUU HAYKH U TEXHUKH.

«/Ins1 U3ydeHHs1 HayK M UCKYCCTB BCTPEYAETCS MHOTO MPENATCTBUM, — Incan oH. — Jlaneko
HEMaJIOBAXKHBIN yIIepO MPUHOCUT YPE3MEPHO JIPOOHOE JIeJICHHE TeX YUEHHI, KOTOpPhIE 3aBEPILAIOT
KaXKIYI0 U3 3TUX HayK. U emé 60abp1muM npensTcTBUEM SBIISETCS Y3KO€ paclpeieieHue OTAeIbHbIX
obusiacteit pabOThI Cpein Pa3IMYHBIX CHEIHATUCTOB. .. (OHM) HACTOJILKO OTIAAKOTCS JIHIIb OJTHON €ro
OTpaciy, YTO OCTajJbHbIE, TECHEHIIMM OOpa3oM K HEMY OTHOCSIIHMECS M HEpa3pbIBHO C HUM
CBS3aHHbIE, OCTaBISAIOT B CTOpoHe. IlodTOMy OHHM HHUKOIrZa HE CO3Jal0T  4Yero-imdo
BBIJAOIErocs. .. »

OTy T1IIyOOKO NpPaBWIBHYI0 MBbICIb MOXHO OTHECTH K TPEXKHEMY MPErnoJaBaHUI0
MEJUIIMHCKUX HAyK, HE YUMTHIBABILIEMY BIMSHUS JIEKTPOHUKU U DJIEKTPOMArHUTHBIX IMOJEH Ha
3I0pOBOE pa3BUTHE KIIETOK 4YEJIOBEKa, Ha €ro paboTocrnocoOHOCTh M TpyJaoBoe aoiroserue. U
3TOMY BONPOCY 5 YAEJNs0 BHUMaHUE B KHUre. Beap BiIMsSHUE 3JEKTPOMArHUTHBIX MOJIEH Ha BCeX
monielt oaquHakoBo, OHU HE AEUCTBYIOT H30MUPATEIBHO.

[Tocnennue roapl XapaKTEpU3YIOTCS KOMIUIEKCHBIM H3YYE€HHEM YEeJIOBEUECKOIo OpraHu3Ma
YUEHBIMM CaMBIX Pa3IUYHBIX CIIELHAIbHOCTEH. B MX psimax Bbl BCTpETUTE HE TOJIBKO Bpauda U
¢bu3moiora, HO M CHEIUAIMCTOB B 00J1aCTH 00IIeH OMOJOTHH, TEHETUKH, OMOXUMUHU, OHMO(PU3UKH.
Ha cnyx0y MemunuHe HOpUXOAAT MOCJHEIHUE IOCTHUKEHHsS COBPEMEHHOIO Iporpecca: Jjasep,
M30TOMbI, KHOEPHETHKA... DTOT II€PEUEHb MOKHO MPOJIOJIKUTh.

CeronHs Bpaya-TpaBMaTOJOra MOHO BCTPETUTh B JIaDOpaTOPUM  CONPOTHUBIICHUS
MaTepUaJIOB MOJUTEXHUYECKOTO MHCTUTYTA. be3 3HaHMs MPOYHOCTHBIX XapaKTEPUCTHK KOCTH, €€
COMPOTHBIIEHUSI HA C)KAaTUE, HA CKPYYHMBAHUE HEJb3sl MPEICTaBUTh cebe 3(PPEKTUBHOE JIeUECHUE
MIEpPEIOMOB.

3ameuaTenbHbli xupypr Hukonait MuxaitnoBuu AMOCOB, O CTaThbSIX KOTOPOTO sI YIIOMHUHAI
BbIIIE, KPOME MEIMIIMHCKOIO OKOHYWJ 3a04HbI HMHIyCTpHalbHbII MHCTUTYT. COBpPEMEHHOMY
Bpauy HYXHbl MH)XEHEPHbIE 3HAHUS, YTOObl UMETh BO3MOXKHOCTh IIMPE B3TJISHYTh HA (QYHKUIUU 5
KOHCTPYKIHUIO Y€JIOBEUECKOr0 OpraHM3Ma, aBTOPUTETHO Y4acTBOBAaTh BO BHEAPEHUH JOCTHUKEHUM
HayYHO-TEXHUUYECKOT'0 MPOrpecca B MEAULIMHCKYIO [TPAKTHKY.

[Io OCHOBHOHM CHEUUAIBHOCTH $I HMHXEHEP-KOHCTPYKTOp. OTO IOMOIJIO MHE BO BpeMs
MPOBEIEHHBIX MHOIO 0] PYKOBOJCTBOM CIELIMAIMCTOB aHATOMHUHU BCKPBITHI U MpenapupoBaHUS
aHAaTOMUYECKUX OOBEKTOB pa300parbcs, KaK KOHCTPYMpOBaJla IMPUPOJIA «MEXaHHU3M» 4YeJOBEKa.
Kpome TOoro, MHe npumuioch riyooKo H3Yy4dUThb Kypc (HU3MOJIOTMM W HpPOJeNaTh OY€Hb MHOIO
OTBITOB Uil BBIICHEHHS HEKOTOPBHIX (PU3MOJIOTMYECKUX MPOLECCOB U (DaKTOB, MPOBECTU CEPHUIO
OTBITOB JUIS BBISIBJICHUSI 3aKOHOB MBILIEYHBIX COKpAIIEHWH, CBEACHUH O KOTOPBIX s HE HaIIENl B
yueOHuKax, ImeHHo Ha 0a3e Bcex MOUX PadOT MO (U3UOJOTHH, MOCE JUIUTEIBHON MPOBEPKU
KaXXJ0To 3JIEMEHTa CBOEW cHUCTeMbl Ha cebe, a 3aTeM M Ha CBOMX JAPY3bSX OTOOpan s HYKHbIE
yIpaxxHEHUs 715 ce0s U PEKOMEHIYI0 UX JIFOJIIM JIF000ro Bo3pacTa.

Ceituac (pU3UYECKON KYJIBTYPE M CIIOPTY YACNSETCS y HAc Bce OoJiblliee BHUMaHue. MHOrue
KpyIHbIE Y4€HbIE, paOOTHUKH MEIULUHBI, (PU3KYIBTYPbl MUIIYT TPYIbl O 3JOPOBOM MOBEICHUH U
MIOJIE3HBIX YNpaXHEHUsIX. IX COBETHI s OYeHb 0J00psAI0 U CTaparch BbINOJIHATH. Ho matepuan,
COJIepIKalIUiiCcs B JaHHOW KHUre, HE TIOBTOPSIET CBEACHUH, UMEIOIINXCS B COBPEMEHHBIX M3JaHUSIX
Ha 3Ty TeMy. 5l Obl cKa3ajl, TOJIbKO JIOTOIHSET UX.

Xouy MOAYEPKHYTh, YTO MOM Tpyn He yueOHHMK. Tema pabGoThl — aHAJIU3 HEKOTOPBIX
OCHOBHBIX MPOBEPEHHBIX MHOIO MPUYNH CTApPEHUS, TEOPETUUECKUNA U MPAKTUUECKUI aHAIHU3, POJIU
OMOTOKOB, [IbIXaHUS, IOTOBBIAEICHUS, CONOCTABIEHUE YCIOBUH JKU3HM THEPBOOBITHOIO U
COBPEMEHHOTO YeJIOBEKA U OLIEHKA poJid (PU3HUYECKOHN KYIbTYPHI.

Kpome Toro, s mpennararo HEKOTOpble H300pETEHHBIE MHOKO MPHOOPHI sl OOPHOBI CO
CTapOCThI0. B KHHUrE 5 MOKa3bIBalo, 4TO MO3BOJIMIIO MHE IPEOA0JIETh 00JIE3HH, ITEPECTATh CTAPETh U



COXPAaHUTh MOJIOJIOCTh, pabOTOCIIOCOOHOCTh Ha MPOTSHKEHUU MHOTHUX JIET, BKIIIOUash U HACTOSILEe
BpeMH.

W mHe odeHb Xodercs, YTOObl BO3MOKHO OOJIbIIEEe YMCIIO JIOAEH BOCIOJIb30BaJIOCh 3TUMHU
CBEIACHUSMH.

[Ipupoga He cTpemmiach K OOECHEYEHHIO JOJTOJETHUs MKUBOTHBIX M 4YEJIOBEKa, 4YTO
MOATBEpKal0T MHorue Qaxtsl. Hanpumep, HenmpodyHOCTh 3y0OB, MPHUBOJSAIIAs MpeACTaBUTENEH
KUBOTHOTO MHpa K MPEXKIEBPEMEHHON cMepTH OT ronoja. OcnabieHue 3peHus U Ciyxa, YTo BeAET
K rubenu ot Oe33amuTHOCTH. HakoHen, npexaeBpeMeHHasi CMEPTh HACTYyIMaeT OT HAKOIIEHUS 5/10B
U IIJIAKOB B MEXKKJIETOYHBIX TPOCTPAHCTBAX U OT HAPYLICHUS EATEIbHOCTH HEPBHON CHUCTEMBI.

[lo-BuauMomMy, mpupoja CTpeMuach YCKOPUTh Ha 3eMJie CMEHY [OKOJEeHHH s
ObICTpEHIIEro MPOX0XKICHHUS MPOLIEcca CaMOYCOBEPIICHCTBOBAHUS (9BOroNMH). CBeXKE MOYKH HA
JIEpeBbSIX HE 3a3€JICHEIOT, MOKa BeTep He COpBET cTapble JIMCThA. Ho uenoBek He MOoIUUHSIETCS
cieno npupoae. OH 6opeTcs, U MyTH 3TOK O0pHOBI paznuyHbl. BzameH 3y00B OH U300pEN MPOTE3HI.
B nomomp craGeromeMy 3peHUI0 U3TOTOBMIJI OYKH. BoJe3HSIM NpOTHMBOMOCTAaBUI JOCTHIKEHHUS
MeaunuHbl. CTapeHuto opranuzMa — (U3KyIbTYpY U CIIOPT.

Yurarenb MOXET NHOAyMaTh, YTO ATHUMH KOPOTKMMHU CTPOKAMHU HCYEPIIBIBAIOTCS IEPBBIE
cBelieHUs1 0 OOphrOE YenmoBeKa 3a JOJToJeTHe. YBBI, HE ucyepnbiBatoTcs! OKka3pIBaeTCs, €CTh eIié
OJIMH Bpar — KOBapHbIN 1 He3puMblIil. IMs ero — sieHs u ciabast cuiia BOJIH.

Teicsiun mrofel Hanuim Oe3BpEMEHHYI0 KOHYMHY OT <«3alllVIaKOBBIBAHUS» OpraHu3Ma HU
HapyIIEHUs] HEPBHOM JAEATEIbHOCTU TOJIBKO MOTOMY, YTO UM JIEHb ObUIO KaXJ0€ YTPO MOBTOPSTH
UK (pu3nueckux ymnpaxHeHuid. YToObl 3aBOEBaTh 370POBbE, CUACTIMBOE TPYJOBOE JIOJITOJIETHE,
Majo KyMUTh MHOTO KHHUT O T0Jb3€ (PU3HUECKON KYJIbTYphbl, MaJIO IOBECUTh HA CTEHE IUIAKAaThI C
ONMCAHUEM YTPEHHUX (U3NYECKUX yNpakHeHUU. [1aBHOe, HYyKHO HaAlTH B cebe CHuily BOJIHM WIH
MTOCTEIMEHHO BOCIHUTATh €€, 4TOOBI TOOEIUTh JIeHb. TOIBKO B 3TOM cilydae ycrex OyaeT o0ecredeH.

MHorokpaTHble W IMPOJOJIKUTENIbHBIE 3KCIIEPUMEHTHI MOKa3alM, YTO BCEMU NpHUEMAMU U
crocob6aMu Moeil CucTeMbl JJis IPUOOPETEHHS 3/10POBbs U MOBBIIIEHUS TPYAOCIOCOOHOCTH MOTYT
10JIb30BaThCsl KAK MY>KUMHBI, TaK U KEHILHUHBI, KaK MOJAPOCTKH, TaK U JIOAU BECbMa IPEKIOHHOTO
Bo3pacta. OAHAKO Uil Ka)XJOro YeJOBeKa pPEIIalolUM YCIOBUEM IOJIE3HOCTH MPUMEHEHHUS
peKOMEeHAALUN SIBIsSIeTCA 00s13aTeNIbHOE COOMIOIEHUE KpalHEel MOCTENEHHOCTH M OCTOPOKHOCTH
[P OBJIQJICHUH HOBBIMU YIIPa)KHEHUSMHU, K KOTOPBIM paHEe OpraHu3M He UMeJ IPUBBIYKY.

Puc. 1. JJoma 3a pabomoii. Asmopy 62 2o0a.



Puc. 2. Aemopy 82 200a.

JKuBbIe KIETKM HE MOTYT 3a OJMH-/1BA JHS U3MEHUThH CBOIO CTPYKTYPY U KU3HEIEATEIbHOCTb.
s storo TpeOyercss Bpemsi. UenoBeKk NOXKWIOIO BO3pacTa WIM HE 3aHUMAaBLIMICS paHee
(GU3KYIBTYPOU JIOJIKEH BTATUBATHCS B 3aHITHS Ha IPOTSHKEHUH MECALIa.

Jlenb 3a THEM B KaXKJOM YIIPAKHEHHUU CIIEAYeT NOCTENEHHO NpUOaBIsTh OJJHO-BA ABMKECHUS
(manpumep, nogHuManue rantenei). [Ipu 6ere Kakapiid AeHb TpubaBisATh 10 5-10 m1aros u T. 1. 10
OIPENENEHHOTO IIpeesa, HHANBUIYAIbHOTO Ul KaXK/I0T0 YEI0BEKa.

Bre3anHOe mnepeHamnpshpKeHHe CHJl 4Ype3BBIYAHO ONacHO Juisl opranusma. HanmpormB —
ITIOCTEIIEHHOCTh B OBJIAJICHUU YIPAXHEHUSAMH IIPUBOJUT K YKPEIUICHHIO BCETO OpraHM3Ma, JIeJIacT
YEJI0BEKA 3/I0POBEE, BBIHOCIMBEE, BEAET K JOJTOJIETHIO.

Emé cunrtaro He0OXOOUMBIM CKa3aThb HECKOJBKO CJIOB O MOEM OTHOILIEHHWU K MEIUIIMHE U
OHMOJIOTHH.

TpynHo HalWTH CiOBa, AOCTATOYHO SIPKUE I BBIPAXKEHUS BOCXHILEHHS JESATEIBHOCTHIO
Hamie naptuu 1 COBETCKOIO TOCyJapCTBa, HANpaBICHHOW Ha JalibHEHIee COBEPIIEHCTBOBAHHE
MEJIMIUHCKOMN IMOMOIIM HACEJIECHUIO U HA OPraHU3allhI0 OTIbIXa JIFoAed. MenunnHaa, MEIUIUHCKIE
pabOTHUKHU JAENal0T OIPOMHOE, MoJIe3Hoe Aeno. MHe, mpaB/a, KaKeTcs, 4YTO B HEKOTOPBIX CIIydasX
MEJMKH, aKTUBHO IOJb3yACh MEIUKaMEHTaMH, HEIOOLIEHWBAIOT pPOJIb Takoro ¢akropa, Kak
CaMOCTOSITEJIBHOCTh JKUBBIX KJIETOK, KOTJa JUIsl MX O3J0POBJICHHS, Pa3BUTUSA U IEPECTPONKHU
YeJIOBEK CYMEET CO3/1aTh COOTBETCTBYIOLIUE YCIOBUS BHEIIHEN Cpeibl. 37eCh MOSBISETCS MIHMPOKOE
TOJI€ JUIsl UHTEPECHENIIINX HCCIIEI0BAaHUM.

Ecnu, nanpumep, 06e3 TpeHUPOBKH 3aHATbCA Ipediieil, To mocie 4aca paboThl Ha BEciax
JIaJIOHU TIOKPOIOTCS KPOBABBIMU ITY3BIPSIMH, TaK KakK KJIETKU €II€ HE MPHUCIOCOOMINCH K HOBBIM
YCIIOBUSIM BHEUIHEH cpeibl — MOCTOSTHHOMY TPEHHIO O JiepeBO Becia. OqHaKo eciau K MOoJJ00HBIM
3aHSTHUSIM TOJOWTH MOCTENEHHO U Pa3yMHO, KaK M CIEAYeT MOCTYNaTh B Hayajle 3aHsATHH JI00bIM
BHJIOM CIIOpPTa, TO Y€pe3 HECKOJIBKO JHEW Ha pyKax IOSABATCA XKECTKHE MO30JH. S paccmaTpuBai
101 MUKPOCKOTIOM CTPYKTYPY IPEKHUX U HOBBIX KJIETOK. Y HUX HET HHU4Yero ooduiero!

KT0 mnm 4t0 KOMaHI0BAJIO 3TOM PEKOHCTPYKIMEMN, KEM COCTABIISICSA MPOEKT MEPECTPOMKH,
nenaicst pacu€T Ha MPOYHOCTh, KaK OCYIIECTBISUIOCH HAOJIOJEHHE 3a TeM, UYTOObI BCE MPEKHHE
KJIETKM €AMHOBPEMEHHO HAaYaJld U 3aKOHUWIM paboTy MO CBOEMY IEPEYyCTPOMCTBY, MOYEMY 3Ta
MIEPECTpOiiKa He OXBATHJIA BCIO KOXKY JIQJIOHH, @ 3AKOHYMIIACHh IMEHHO B OCHOBAHUH TTaJIHIICB?

K BennkoMy coskaneHuro, Ha BCE 3TH BOIPOCHI, KAKYIIUECS TAKUMHU IPOCTHIMHU, COBPEMEHHAs
OMOJIOTHS TIOKa OJHO3HAYHOIO U OKOHYATEJILHOTO OTBETA HE JIAET.

BekamMu ClOXNIOCH MHEHHE, YTO YEJIOBEYECKUHA MO3I — CJIOKHEWIee TBOPEHHUE IPHUPOIBI
ABIAETCA ano@eo3oM e€ NEesATeNIbHOCTH M YTO OH MOKET PYKOBOJUTH JII0OOH mepecTpoiikoit
NeSITEIbHOCTH KJIETOK, B TOM YHCJI€ U TaKOW, 0 Kakoil s roBopu Beiwle. [1o3Boiito cede BO3pa3uTh:
a He CIocOoOHa JM KJIETKa K CaMOCTOSITEIbHBIM JIOTHYECKHM JAEHCTBHAM? Benp ¢ momomisio
JIEKapcCTB s €]1Ba JIM cMOT Obl 00pa30BaTh HA CBOMX JIAJIOHSX TaK OBICTPO MO30JU B HYKHBIX MECTaX.
A 0T BO3/I€HCTBUS BHEUIHEH Cpe/ibl OHU MOSBHINCH, U OYEHb OBICTPO.

BoTt noueMy MHe KakeTcsl, 4TO HY’)KHO MCKaTh TAKWE YCIIOBUS BHEIIHEW CPEJbl, IPU KOTOPBIX



KJIETKU caMU Obl OUYMILAIKMCH OT IIJJAKOB — TJIABHOM NMPUYMHBI CTAPEHUS], CaMH Obl UCLEISUINCH OT
00JIe3HEH C TTOMOIIBI0 UMH K€ W300PETEHHBIX JEHKOIUTOB, (aroB U T. 1., CAMH Obl MEHSUIA CBOIO
CTPYKTYpY U (HOpMY B HYXKHYIO CTOPOHY M, HAKOHEI], CaMH MTPUOOpETaIN KayecTBa, HE0OXO0MMbIE
JUI TOCTUYKEHUS YEJIOBEKOM aKTUBHOI'O JIOJITOJIETHS.

Bot umenHo Hajx 3TOM 3amauell B TEUEHHE TPUILIATHU JIET 1 U paboTaro. Ecou Tpuamars et
HazaJ MHe ObLIO TPYIHO JI0Ka3aTh, YTO PEILIAIOLIEE 3HAUCHUE JJIS )KU3HU UMEIOT 3JIEKTPO3apsiibl,
MOHBI, JIEKTPOMAarHUTHBIE 0JIs, B3aUMO/JICHCTBYIOLME B MOJIEKYJaX, KJI€TKaX U HEPBHON CUCTEME,
TO ceiiyac 3TOT Te3HC MpU3HaH OuoJsioramu u uzydaercs. Hanpumep, He Tak JaBHO BbiluIa KHUTa [
A. Cepreesa «buoputmsl u 6uocgepa». Tam, B 4aCTHOCTH, CKa3aHO:

«B 1969 rogy Hamu OBUI YCTAaHOBJICH TaK Ha3bIBaGMBIH OwWosiazepHbIi 3 dekT Mosra.
bnaronaps stomy 3¢ ¢dekTy MOKeT BO3HUKATh M3IYYEHUE DJIEKTPUUYECKOI BOJIHBI B OKPY)KAIOIIEM
IIPOCTPAHCTBE, KOTOPOE PETUCTPUPYETCS C TOMOIIBbIO BBICOKOUYBCTBUTEIIBHBIX JJETEKTOPOB.

B »TOli KHure paccka3bplBaeTCsi U O TaKMX MHTEPECHbIX HaOmoJeHusx: «...Ilepemaabl
BIIQXHOCTH PaBHOCWIBHBI 3(PEeKTy, KOTOpPHIi MOT Obl HAOIIOJATBCA MPU PATUANUOHHOM
BO3JICHICTBUY, BBI3BIBAIOLIEM TsDKENbIE 3a00J1€BaHUsS KPOBETBOPHBIX (yHKUMH Mo3ra. Peskue
KojeOaHusl JaBJICHUA... NPUBOAAT K TaKUM 3a00JieBaHUSAM, KaK THUIEPTOHHMS,... PELUAUBAM
CepICUYHO-COCYIUCThIX 3a0oseBaHuil. V3MeHeHHs HanmpsLKEHHOCTH AJIEKTPOMArHUTHOTO  IOJIS
BIIUSIIOT HA OMORJIEKTPUYECKYIO aKTUBHOCTh MO3Ta.

B psine ctpan (1o pamuo) nporHo3upyercs OMOMETeopoIorndeckas 00CTaHOBKaY.

AHaloruuHbple BONPOCHL s M3y4yasl Oojiee ABaALATH IATH JIET U OPULIEN K 3aKIIOYEHHIO!
KJIETKU 4eJIOBEKa HeoOXoauMo oleperaTh OT HeOJaronpusaTHBIX BO3AEHCTBUN BHELIHEH cpenbl. B
KayecTBE MEpPBOHAYAIBHONW MEPbI S MPEUIOKIII 3a3eMJICHUE KJIETOK, TO €CTh MPUCOEAUHEHHE UX
BHEIIHETO JIEKTPUUYECKOTO MOTEHIIHala K nmoteHmary 3emn. [logpoOHo 00 sTom OyzaeT ckazaHo B
COOTBETCTBYIOLIEH TJIaBE.

MnaBall
O POJIU KNANAHOB B BEHAX

IIuTtanue U ounIlieHHE KJIETOK

broxumuuecknx ¥ OMOPHU3NYCCKUX TMPUYHH CTAPEHUS 4YeJIIOBEKa, IMO-BUIAMNMOMY, OYCHB
MHOTO. MHE aymaercs, a ImepBoe MECTO CMEJI0 MOYKHO MOCTaBUTh 3arpsi3HEHUE, 3acopeHue (Miu
3allUTAaKOBBIBAHME) KJIETOK M  MEXKKJIETOYHOIO  MPOCTPAHCTBA  OTXOJaMH  HEIPEPBIBHO
MIPOTEKAOIIEero 0OMEHa BEIIECTB, PO YKTAMH OKUCIICHHS.

[Ipurnamraro Bac BCIIOMHUTH IIKOJBHBIE TOJBI, YPOK OHOJIOTHH, Ha KOTOPOM HAdYaloCh
3HAKOMCTBO C OJIHOKJICTOYHBIMH OPTaHM3MaMH. BBl NMPHHUKIM K MHUKPOCKOITY W YBHICIH, Kak
KUBET amEba. BoT mpoayKThl 0OMEHA BEIIECTB, IPOHUKAS BHYTPh 3TOTO MPOCTCHINETO OpraHu3Ma
yepe3 00050uKy (MeMOpaHy), TMOCTEIICHHO BCE YBEIMYHMBAIOT M YBEIMUYUBAIOT 00bEM amEOBI 10
OTIPEJICIEHHOTO Tpejesia HACBIIICHUS. 3aTeM TOj JICHCTBHEM B MEMOpaHe MEXaHHYECKUX CHJI
pacTsokeHHs aMEOa COKpaIaeTcss U TaKMM 00pa3oM depe3 MHUKPOCKOIMHMYCSCKHE MOPHI (BaKyOJIH)
CBOEH 000JIOUKH M30aBJISETCS OT OTOPOCOB MPEABIAYIIETO IUKJIA OOMEHA BEIIECTB U OKUCIICHHS.
Bort Tak npupoga opraHu3oBalia TUTAHUE KUBBIX KIIETOK M OYHUCTKY MX OT HUIakoB. Kak BuamM, C
3a/lavuell MUTAHUS JKUBBIX KIIETOK MPHUPOJA CIPaBUiIach OJECTSINe, UCIOJIb30BaB 3JICKTPHUSCKUC
MOJICKYJISIPHBIC CHUIBI U AJIEKTpUYeckue cuiibl KysoHa, 3aKOHBI JIEKTPOIHI00CMOCA U TaK Jlayee.
Ha temy pacmumpoBKy MexaHH3Ma MUTAHKS KJICTKU HAIMCaHO MHOTO TpyaoB. Co3maHbl TEOPHH
MEPEHOCYMKOB, aKTUBHOTO IEepeHoca, MMHOIeTo3a. He Oynem yriayOmsThest B 3TH Teopuu. CKakem
TOJBKO, YTO C MHUTAHHEM KJIETOK JIeJI0 0OCTOsuI0 ObI COBCEM OJIaromojydHO, €ciii Obl, HAaKOHEII,
ObUTH pa3paboTaHbl MECSYHbIE PALIMOHBI JIJIS JIFOJIEH Pa3HBIX BO3PACTOB U NMPO(ECCUi.

K cokaneHuro, ¢ OYUCTKOM KJIETOK OT OTOPOCOB IPOJYKTOB OOMEHA BeliecTB (ILTaKOB)
MIPUPOJIa CIPABIIACH TUIOX0. TOIBKO MEXaHUYECKHM OSCIPEpPBIBHBIM JBMKCHHEM II0JT JCHCTBHEM
CWJI YIPYTOCTH OCYIIECTBIISICTCS OYHCTKA, W TO HE IOJHO, TaK Kak ITOCJIEe KaKJIOro IIMKIIA



cokpaiieHusi B kietke (1 améde) ocTaércsi HEKOTOPhI 00BEM, B KOTOPOM COJCPIKATCS M IUIAKH,
MIOCTENEHHO OCAKJAIoILUeCs] Ha BHYTPEHHUX opraHax U MeMmOpaHax KjieTok. Takum oOpazom, Juis
MOJJIEp’KaHUsl KU3HU M CAaMOOYMCTKM OT ILUIAKOB BCE JKMBbIE KJIETKH JOJKHBI HAaXOJWUTHCSA B
COCTOSIHUM HETPEPHIBHOM MHMKPOBHUOpALMM, a CJIEA0BATENbHO, M KU3Hb — 3TO OecHpepbIBHOE
JIBUKECHHE.

Ho uyenoBeueckuii opraHu3m cOCTOMT U3 OeCUMCIEHHOrOo MHOXecTBa KieTok. [llmaku u
Jpyrue XUMHYECKHE BEIIEeCTBA, BBHIOPOIIECHHbIE 4YEpe3 BHEIIHHWE MeMOpaHbl, COOMpAIOTCS B
MEXKJIETOYHOM MPOCTPAHCTBE, OTKYJa BCACBIBAIOTCS B JIMM(ATHYECKHE U KPOBEHOCHBIE COCYIIbI,
rae oOpasyercs BEHO3Has, oTpaboraBmias KpoBb. OHa HIBIDKETCS K CEpAIy I JaTbHEHIICH
TpaHcpopMaluM B MIEUEHH, MOYKAX, JETKUX U T. JI.

Kak npoct u 3¢ddexren mpouecc NUTaHUs KIETKA U KaK CIOKEH, U3BWJIUCT U JIOJIOT IYyTh
[IUIAaKOB JI0 TOTO MOMEHTA, KOrjJja OpraHu3My, HaKoHell, yaaércs n30aBuTbesa oT HUX. MoxHO cebe
IIPEJICTaBUTh, CKOJIBKO Ha 3TOM ITyTH «TUXMUX 3aBOJIEH», IJe IIUIaKU MOTYT OCe/laTh, CIOBHO WJI Ha
nue peku! (Mexay mpounm, B 1973 rogy B Tpyaax UHMKAarckoro yHHUBEpCHTETa OIyOIMKOBaHA
paboTa, B KOTOpOH OCHOBHOM MPUYMHOM CTApEHHS JIIOJIEH OTMEYaJIOCh MOCTEIEHHOE OCEIaHue
[IUIAKOB B MEKKJIETOUHBIX MIPOCTPAHCTBAaX, B TOM YHUCJIE U MO3TOBOIO BEILIECTBA. JTO COOOLICHHE
MOITBEPINIIO THIIOTE3Y O BPE/IC [IJIAKOB, BRICKA3aHHYI0 MHOIO TPUILIATH JICT Ha3a]).

JIBuKeHHe BCeX 3TUX OTPAOOTAaHHBIX BELIECTB MEXAY MUUIMOHAMH MUJUIMOHOB KJIETOK I10
M3BWJIUCTBIM ILEISAM MEXKKIETOYHOIO NMPOCTPAHCTBA HEBO3MOXKHO ce0e IMpescTaBuTh 0e3 ydacTus
KaKHX-TO KPYIHBIX CUJI, MPUJIOKEHHBIX K IIJTAKOBOU XKHUAKOCTU U3BHE.

Kakune ’xe MexaHMYeCKHEe BHEIIHHE CHJIbI, CIIOCOOCTBYIOLIME JBUKEHHUIO LUIAKOB B
MEXKJIETOYHBIX TPOCTPAHCTBAX, MBI MOTJIH OBbI cebe mpeacTaBuTh? VX, Mo-BUIMMOMY, TPH.

[TepBass — 310 cuia BuOpanuu kietok. OHa OYeHb Maa.

Bropast — cuna cxxaTus KJIeToK, BOZHUKAIOIIAs IPU MBIIIEYHBIX COKPAIICHUSIX.

Tperbss — UWHEPUUOHHbIE YCWJIMS, BO3HMKAIOIIME B T'PAaBUTAMOHHOM TMoOJje 3eMid Ipu
COTPSICEHUH OpPraHu3Ma YeJIOBeKa BO BpeMs X0b0bl, Oera, MPbIKKOB U T. 1.

OueBHUIHO, YTO BTOpasi U TPEThsSI CUJIBI SABISAIOTCA HanbOosiee 3HAYUTENbHBIMU [0 BEJIMYMHE U
pELIAOIIMMHU IO 3HAUEHHUIO.

...MIIJIMOHBI JIET 4eJIOBEYECTBO HE TOTOBWJIO ceOe HM 3aBTpaku, HU 0O0€Ibl, HU Y)KHHBI.
Pazymeercs, He cyliecTBOBAJIO CTOJOBBIX M pecTOpaHoB. B mouckax nutanus /i ceOs U CBOUX
JeTel MepBOOBITHBIN YEIOBEK J0JKEH Obll OeraTh Bech JeHb. berath m 60poThes. berate TouHO
TaK, KaK cerojHs Oerarot 3aiiipl, BoJiki. Ho BOT uenoBeuecTBO M300pesio KOMbE, JIyK, HOXK, KOJIECO,
aBTOMOOWIJIb, NMUQT, NUBaH, 00yBb Ha PE3MHOBOW MOMOIIBE. S, KOHEYHO, YTPUPYIO HCTOPHUIO
pa3BUTUSI MaTepUaIbHON KYJIbTYPbl, HO QaKkT oCTaéTcs (pakTOM: COBPEMEHHBIN YEIOBEK, 0COOEHHO
rOpPOKaHUH, I[OJIHOCTBIO OTOPBAICS OT DJJEKTPUUYECKUX 3apsA0oB 3eMiM, B XOJIeé pa3BUTHUA
LIMBUIIN3ALMU PACTEPST BCE CBOU MPUPOJHBbIE MHCTUHKTBI U OKa3alics mepes HeoOXOIUMOCTBIO
CaMOCTOSITEIIbHO OOPOTHCS 32 COXpaHEHUE, 03/I0POBJICHUE U IIPOJICHUE KU3HH.

B TeueHne MWIIMOHOB JIET B IMPOLIECCE ABOJIIOLMU MPUPOJA KOHCTPYHpPOBAIa U B TEMIIE,
Ype3BhIYAiHO JaNEKOM OT TEMIIOB HAy4YHO-TEXHHUYECKOTO IPOrpecca, COBEPILIEHCTBOBajla HAaIIU
BHYTPEHHHUE OPraHbl: Ceplle, OYKH, XKeJyI10K, KUIIEYHUK, MBIIIIIBI, MO3ToBoe BemecTBo. Ho koe-
4YTO OHA, BUJUMO, He ycrena aopadoTars. Bee 3T opranbl popmMupoBanuch B yCIOBUSIX BBICOKON
(Gu3MUeCKON aKTUBHOCTH — Oera, MBIIICYHBIX COKpPAIICHUH, HEMPEephIBHBIX (32 HCKIYECHHEM
Y4acOB OT/IbIXa M CHA) COTPSICCHUI OpraHK3Ma B TEUCHHE MHOTHUX YaCOB.

He naiins npyroro, 6osee 3ppeKTHBHOTO KOHCTPYKTUBHOTO PELLIEHUS, IPUPOIa KMEHHO 3TH,
MHEPLHOHHBIE, TPAaBUTALIMOHHbBIE CHJIBI TPSICKU U CHJIbI MBILIEYHBIX COKPAILlEHUI UCTOIb30BaNIa IS
OUHCTKU KJIETOK M MEXKKJIETOYHBIX MPOCTPAHCTB OT BPEAHBIX, S Obl CKazajl TUOETbHBIX, I
OpraHu3Ma IIJIaKOB, IOCTEIIEHHO HapyLIAIOUIUX [TPOIIECCH] OKUCIEHHUS, 0OMEH BEIECTB B KJIETKaX U
3JI0POBbE YEJIOBEKA.

Mexy mpoyuM, pa3BUTHE HAyKHM M TEXHUKH IPHUBEIO K BO3HUKHOBEHUIO CHUTYyallUH, B
KOTOpOil BOOOIE MCUE3a€T BO3MOXKHOCTb KAKHUX-TUOO COTPSICEHHM, pE3KO yMEHbUIaeTcs
MOTPEOHOCTh B MBILIEYHBIX COKPAILEHUSAX U YCUJIEHHBIX OMOTOKaxX. S MMero B BUIY KOCMHUYECKHE
MOJIETHI, KOTJIa YEJIOBEK OKa3bIBAETCS B HEBECOMOCTU. JlnuTenpbHOe mNpeOblBaHUE B YCIOBHSX



HEBECOMOCTU MOXET IPUBECTU K IUIOXUM IOCIEICTBUAM, MOITOMY KOCMOHABTBI HUCKYCCTBEHHBIM
yTéM BO30YXKIAlOT TOKH JIEHCTBUS JJISi COKPAIEHUS MBI ¢ TIOMOIIBIO CIIEHUATbHO CO3AaHHBIX
JUI 3TOM LIeIH TpeHaKEPOB, MPUOOPOB U MEXAHU3MOB.

3auem npupoaa co3aja KjaalaHbl B BEHaAX

«AHaTOMHUSI 4YeNOBEKa», MEpPBbIM Y4YEOHHK CTyJE€HTa MEAMIMHCKOIO MHCTUTYTa, OYE€Hb
noApoOHO paccKa3blBA€T O CTPOEHUHM YEJIOBEUECKOro Teja, HO He JaéT OObSICHEHHUS
(YHKIIMOHATFHON 3aBUCHMOCTH BCEX JETalied Hamiero opraHu3Ma. MHE KaXeTcs, HE MEHee
nosieseH Obl1 Obl yueOHUK «KOHCTpPYKIMS YenoBeKa», MOJOOHO TOMY Kak Jjsi HMHXKEHepa-
MoTopucTa obOs3aTteneH yueOHMK «KoHcTpykuus nBuratens» Ho, K coxkalleHUIo, KHUTH
«KoHcTpykius yenoBeka» KynuTh Helb3s, IOTOMY 4TO €€ emé HUKTO He Hamucail. CoBpeMeHHas
¢buznonorus, XoTs U NPOABUHYIACH JajeKo BIEpEN, Bce K€ emé He pacmudpoBaia MHOTHX
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEH M MEXAaHM3MOB JIEATEIbHOCTH Jla)K€ OCHOBHBIX OpraHOB
yenoBeka. J{o cux nop, Harpumep, He 0ObSICHEH MEXaHU3M MBIIIEUHOT0 COKpaleHus. BoT mouemy
MHE XOYeTCS B MEpPBYIO O4Yepe/ab MOPa3MBIILIATh O HEKOTOPBIX CKPBITBIX OT IJIa3 JeTajsax
KOHCTPYKLMHU HAIIero OpraHu3Ma, pa3o0paTbCsi B MEXaHU3ME UX B3aUMOJECUCTBUS U MPEIOKUTH
CHOCOOBI TOMOIIM 3TUM JIETAJISIM B MX OY€Hb BaXKHOU padoTe.

Wtak, nox naBieHUEM CHJI COKpPALIEHUS CEpACYHOMN MBIIIIBI U 000J0YEK apTepuil cBexas
aprepuajibHas KpOBb pacHpelessercs I0 BCEMY Telly 4elloBEeKa 4Yepe3 CeThb apTepuil u
KalWUISIPHBIX COCY/I0B, MUTAIOIINUX KIETKH U OTBOJSAIIMX IPOJYKTHI OOMEHA BEIIECTB.

B mpouecce nBukeHUs Mo KanwuisipaMm 3Ta e KPOBb OTHHUMAET Y MEXKIETOYHOU JTUMQbI
0TOpOCHI peaklyii OKUCIIEHUS U IIJIaKH, YTO MPEBPALaeT apTepruaibHyl0 KPOBb B BEHO3HYIO.

HyxHo oOparuth oco0oe BHMMaHHME Ha TO, YTO HpPHU JBWKEHUU MO MUKPOCKOIMUYECKUM
KaHaJlaM KamwuIsipoB, uMeronmx auameTp okoio 0,005 cM, BeHO3Has KpOBb TepsieT MOYTH BCE
nasnenue (puc. 3), Ha nBrmxkenne e€ BaMsieT MOCOC B abBEOIaX JETKHX.
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Puc. 3. Coomnowenue npoxoouvix ceuenuil 8 apmepuu, 8 KANULIAPAX U 8 BEHe.



KakuMm jke KOHCTPYKTHBHBIM pPELICHHEM MpUpoja obecreymia MPOJABHKCHHE BEHO3HOM
KPOBH K CEpIIly W MOABEM €€ OT IMaJbIeB HOT JIO Oeapa W OT MalbleB pykK 10 tuieda? UToOs
OTBETHTh Ha 3TOT BOIPOC, HY’)KHO BHUMATEJILHO PACCMOTPETh MPOJIOJBHBINA pa3pe3 BeH 000 n3
HAIIUX YeThIpeX KoHeuHocTel (puc. 4).
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Puc. 4. Knananwi 6 gene.

Oka3pIBaeTCsl, BCS BHYTPEHHSIS TIOBEPXHOCTh BEH OT MMANBIECB PYK JI0 TUICYa M OT MAJbIEB HOT
1o Oempa yepe3 MPOMEXYTKH OKOJIO YETHIPEX CAHTHMETPOB CHAO)KEHa MPUPOJON MEIIOYKaMH-
KJTallaHaMH, TT0JOOHBIMH Cep/IeuHbIM Kiaananam. OHHU MO3BOJISIOT MPOITYCKAaTh KPOBb TOJIBKO BBEPX,
B CTOPOHY CEp/Ilia, U 3aKPhIBAIOTCS Mpu 00paTHOM TOKe (puc. 5).

Puc. 5. Knananwi 6 éenax moluiy.

Kaxnplif kmanaH ajas mpoxoja >KUJKOCTH — JIMIIHEE CONMPOTUBJICHHE. 3aueM e B TaKOM
cllydae BBOAMTH 22 KJIallaHHBIX COMPOTHBIICHHS HAa BEHAaX HOT U 17 COMpOTHBIICHUI Ha BEHAX PYK,
€CITH TI0CJIe KalMUISIPOB ITOYTH BCE JABJICHHE B KPYITHBIX BEHAX BOOOIIE ucue3aeT?!

[Ipu kaxJ10M COKpAIEHUH MBILIN UX MONEPEUHbIN pa3Mep YBEIUYUBAETCS, BEHbI CKUMAIOTCS
MBIIIIAMA W KPOBb MEXIY ABYMs KiamaHamu ycTpemisiercss K cepany (puc. 6). Bor kakoe



pelieHre 3ajayu npuaymana npupoja. OHa mpeBpaTHiia MbIIBI B Hacockl. Kpome 3toro, oHa
MIpEeAYCMOTpENa PACIPOCTPAHEHUE II0 HAIIEMYy OpPraHU3MYy IIPH KaKJIOM COKPALIEHWH MBIIIIL
cep/iia uMIyibsca ciaaboi BOJHBI OMOTOKA, BBI3BIBAIOIIETO C1a00€ COKpAIIEHHE MBILII] U JTAIOLIEro
N00aBOYHBIN UMITYJIbC JIBUYKEHUIO BEHO3HOM KpoBH K cepaiy. Ho Takoro ciiaboro cokpaiieHus yis
ITOJTHOW OYMCTKH OT IIIJIAKOB BCE K€ HEOCTATOYHO. /[Ba mpuMepa 3T0 JOKaXKyT.

Puc. 6. Ilpokauxa 6eHO3HOU Kpou K cepoyy MYCKVIbHbIMU cocamusmu (creea —
COKPAWEHHASL MbIUYA, CNPABA — PACCIAONEHHAL).

Kaxmomy XoueTcss MHCTUHKTUBHO MOTSHYTHCS IMOcie cHAa. HO MOTSHYTHCS MOYKHO, TOJBKO
CHJILHO HAIpsirasi MBIIIIIBI, TO €CTh BBITECHSS IIPH STOM U3 MEKKJIETOYHOTO MTPOCTPAHCTBA U U3 BEH
00JIBIIIOE KOJIMYECTBO CKOIMMBIICHCS 32 HOYB 3aIIAKOBAHHOW KPOBH. Tak ke MOCTYIMAIOT KOIIKH,
cobaku 1 apyrue *)uBoTHbIE. [locne cHa OHM 00s13aTeNBHO JOJDKHBI MOTSHYTHCS. 3HAYHT, BO BPEMS
CHa, KOTJla BEHaM IIOMOTAeT TJaBHBIM O0pa3oM cepAedYHas MBIIIIA, OYHNCTKa KPOBH OT IIIAKOB
HEJI0CTaTOYHa.

Ecnu yenoBek BBIHYX/ICH IPOJIEXKATh HE BCTaBas HECKOJIBKO JTHEH, a TeM Oosiee HeIemnb, TO
BCTaTh 1OCJIE 0OJIE3HU MPOCTO HET CHJI, HATH MOYKHO TOJIBKO C HOCTOPOHHEH MOMOIIIBIO.

OO6b1yHO aymanu, yTo cinabocth — ciexactBue Oosesnu. Ho mocne nmposepku B UHcTuTyTe
KypPOPTOJIOTHH BBISICHUJIOCH, YTO AK€ 3/0POBBIM CIIOPTCMEH, MPOJIEkKaB B IOCTENN HEAETI0 0e3
JBIDKEHUS, HE MOXKeET XoauTh. C1abocTh — CIIeCTBUE HAPYIICHUS HOPMAaJIbHOTO OOMEHA BEIIECTB
B pe3yJIbTaTe 3alUIaKOBBIBAHHUS OPTaHU3Ma, MEKKIETOYHOTO IPOCTPAHCTBA.

Bo03Mo3kHO, BBl 00paTHII BHUIMAaHUE HA TO, YTO 51 TOBOPHJI TOJBKO O BEHaX KOHEYHOCTEH U HE
YIIOMSIHYJT O TJIaBHBIX «KPOBETMPOBOIAX», IPOXOIAIINX B TyJOBHINE K cepamy. [louemy ke mpupoaa
cHa0/MIIa KITallaHAMH BEHBI y BCET'O YETBEPOHOTOTO M JIBYHOTOT'O MUPA TOJIBKO OT KOHEYHOCTEH 110
TUIEYEBOTO Tosica U 10 Taza? Kak ke BeHO3Hast KpOBb MPOABHTAETCA K cepaiy? Bemomuaum purypy
YEeTBEPOHOTUX, Y HHUX TOPC PACHOJIOXKEH TOpU30HTaIbHO. CIeI0BaTEeNbHO, KPOBb COKpAILICHUEM
MBIIIL HY>)KHO MOJHATH TOJIBKO J10 Oeqpa U Ijieya, Jajuplie oHa HOWAET caMoTEKOM K cepauy. U To,
YTO y YeJIOBEeKa, KaK Yy YeTBEPOHOTHUX, HET KJIANIAHOB IO TYJIOBHIIY, — €€ OJJHO CBUACTEIHCTBO
TOTO, YTO MHJUIMOHBI JIET Ha3aJ, Korjaa (opMUPOBAINCH HAIK OPraHbl, MPEIKH YEIOBEKa XOIWIH
Mo 3eMJIe Ha YeTHIPeX KOHEYHOCTSIX. OTCYTCTBHE KIIAllaHOB HAa PACCTOSIHMM MOYTH B TOJIMETpPa
(HemHOTO 0OJIBIIIE, HEMHOTO MEHbIIIE, B 3aBUCHMOCTH OT POCTA) MOKAa3bIBAET, YTO 00pa3 HU3HU Ha
IBYX HOTax MPHPOJON JUIA 4eJIOBeKa MperycMOTpeH He Obul, UenmoBeka AEHCTBUTENBHO CO3AAN

TPYA.
I'unore3a aBTOpa 0 POJih KJIallaHOB

Belmie ynomuHanoch 0 ToM, 4TO JUIsl BBIBOJIA IIIJIAKOB U3 MEKKJIETOUHBIX IPOCTPAHCTB HY)KHA
nomoluns u3BHe. Tenepp s X04y M3JI0KHUTH CBOIO THIOTE3Y €l€ 00 0JHOM OuyeHb 3(PPEKTUBHOM
crioco0e MCIOIb30BaHUS KJIAMMAHOB JIJIs1 OOPBOBI CO IIaKaMHU.

Hauny c ananoruu, BecbMa Jnanékoi oT ¢usuonoruu. Ecnum Hago OTKpBITh OYTBUIKY, KOI/a
HET IITONOpa, MPOOKY MOKHO BBIIIMOUTE yAapOM JHUIIA OYTHUIKK O 3€MJIIO WJIH O JIaJIOHb.



Puc. 7. Cxema npubopa ons éeMOHcmpaL;uu SHEP2UUHO20 NPOOBUNCEHUS BEHO3HOU KPOBU
ssepx nocie yoapa mpyoroti (3) no ony cocyoa (2), sanonnennozo sxcuoxkocmoio (1).

OT0 sBIeHUE OOBACHSAETCS TEM, YTO KOJMYECTBO ABM)KEHMSI, paBHOE MPOU3BEACHUIO MacChl
KHUJAKOCTU Ha €€ CKOpOCTb, HAIpPAaBJIEHHOE II€PBOHAYAIBHO B CTOPOHY pYKH, BCTPETUB
COINPOTHBIICHHUE JIAJOHHU, MEHSET CBOI 3HaK U yCTPEMJIIETCS B CTOPOHY IPOOKH, BbIKNOas e€ paHee
COOOIIEHHO KHUKOCTH SHEPTUCH, 32 BEIUCTOM MOTEPh HA TpeHue (puc. 7).

To xe camoe sABJIEHHE IPOU30UIET U C BEHO3HON KPOBBIO, €CIIM JOCTATOYHO CUJIBHO YIApUTh
kabiykoM o 3emiro. Beell macce kpoBH, HaxoZsIelcss B BEHaX MEXAY KilallaHaMu, cooOuiaercs
IIpU 3TOM CKOpPOCTb, HalpaBiieHHas K 3emie. Ho mocne ymapa kabiiyka O 3eMJII0 3Ta KpOBb,
OINHUPAsICh HA HIDKHHUE KJIaNaHbl (MBI YK€ 3HaeM, 4TO B OOpaTHYIO CTOPOHY BEHO3HYIO KPOBb OHHU HE
MYCTAT), SHEPTUYHO YCTPEMJIISICTCS] BBEPX K CEPIIILY.

B kakue ke MOMEHTBI KU3HU UYEJIOBEUYECKOE TEJI0 U €ro BEHbl HCIBITHIBAIOT COTPSCEHUS
CHJIaMH W YCKOPDCHHSIMH, HAaNpaBJICHHBIMH K 3€MJie, BIOJb TpaBUTaUMOHHOTO ToisA? Takue
YCKOPEHHUS BO3HHKAIOT BO BpeMs Oera m ObIcTpoi Xoap0bl. Ha puc. 8 moka3ana cxema JBUKCHHS
HOT YeJIoBeKa M IIEHTpa TSKECTH ero Tesa Bo BpeMs Oera. [locie Toro kak Hora OyneT BbIOpoOIlIeHa
BHepén U Ha HEE MepeHecéTcs BCs TSHKECTh Tela, 0epo YeloBeKa, a CJIeIOBATEIbHO, U €ro LEHTP
TSYKECTH ONMILYT YacTh OKPYKHOCTH, pajinyc KOTOpoil paBeH juyuHe HOrH. [lpu cnenyromem miare
— TO K€ camoe. B pe3ynbpTare HeHTp TSKECTH YelnoBeKa Mpu Oere U X0p0€ OMUCHIBACT IIUKIOUTY.
YckopeHus Ipu 3TOM HalpaBJieHbl K 3emiie B Touke P. OTu yckopeHus Bo BpeMs ObICTPOil XOAbObI
1 BBI3BIBAIOT yJapbl KaOJIyKOB O 3€MJIIO, a CJI€J0BATENbHO, yIapbl BEHO3HOU KpoBH 1o KiarnaHaMm. C
KaXKIbIM yJIapOM 3allUIAKOBAHHAsI KPOBB MPOTAJIKUBAETCS IO BEHaM K CepJlly, 0J00OHO TOMY, KakK
BbIOpackIBaeTcs BBEpX NMpoOKa U3 OYTHUIKH MPHU yaape JHUILIEM O 3€MITIO.
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Puc. 8. Cxema nepeosudsicenust no yuxiouoe yenmpa msicecmu (A) uenosexa npu xoovbe u
beze (I — onuna noeu, P — deticmsyrowue cunwt).




CxemMa MexaHW3Ma JBIDKEHHUS 4YEJIOBEKa IIO3BOJSET Ccenarh emé OJHO HWHTEPECHOE
HaOmronenne. Kak M3BECTHO M3 MEXaHMKH, /IS MPSIMOJIMHEHHOTO JIBHKEHHUS Tela C MOCTOSTHHOM
CKOPOCTBIO HUKAaKOW 3aTpaThl SHepruum He Tpedyercs. Ho BO Bpems NpsAMOJUHEHHON XOJbObI
gyenoBek ycraét. Ha dro Tpatutcs ero sneprus? Kak roBopmIiioch BbIIe, IEHTP THKECTH YeJIOBEKa
JBIDKETCS HE TMPSMOJMHEHHO, a MO IUKIOHIE, MO3TOMY LEHTP TKECTH NPU KaKIOM Imare
MOTHUMAETCS ¥ OTTYCKAeTCsl IPUMEPHO Ha BOCEMb CAHTUMETPOB IPH JUTMHE HOT B 1 MeTp.

Ecmu npunste Bec yenoBeka 3a 80 KMjIorpaMMoB, TO coBepiaemas padoTa moabéma IeHTpa
TSODKECTH TpU KaxaoM mare Ha 8 cantumetpoB Oyner paBHa: 80X0,08 — 6,4 kunorpammomerpa.
(He cuurast TpeHUS U TIOTEPD).

Ecnu gemoBek 3a oauH 9ac mpon€r 5 kuioMerpos, caenaB 6250 maroe, To OH 3aTPAaTHUT
6250X6,4, 0 ecth coBepmmT Oecmosiesnyro pabory B 40 000 xuiaorpaMMOMETpOB, YTO PaBHO
momHocTH B 0,15 nomanuHoi cubl! A yauThIBas IOTEpU HA TPEHUE TPU OIYCKAHUHU MPH KaXKJIOM
mare ¥ npuHEMas Kod(pQUIMEHT Moe3HOTro NEHCTBHS MEXaHW3Ma HOT paBHbIM mpumepHo 0,5,
HETPYJHO TIOJICUMTATh, YTO OOIIas 3aTpadeHHass MOIIHOCTH OyaeT okono 0,3 yomaguHO# CHITB.
3TO W BBI3BIBAET YCTAIOCTD.

PaccmarpuBasi MexaHU3M XOAbOBI C MHKEHEPHOW TOYKHU 3pEHUS, TPUXOAMIIB K BBIBOJY, YTO
MPHUPOJA JUIS YETBEPOHOTHX M JIBYHOTHX CYIIECTB BhIpAaOOTalia B KOHEUHOM CYETE JTOBOJBHO-TAKU
HECOBEPIIECHHYI0 CXEMY MHOTO3BEHHOTO YCTPOWMCTBa JUIS TEpEABIKEHHs. JTa cxema TpeOyer
OOJIBIIION W3IHUINHEH 3aTpaThl SHEPTHH, COMPOBOXKIAIOMICHCS YCHJICHHBIM BBIICIICHUEM IIJIAKOB,
KOTOpBIE K TOMY K€ HaJ0 eIl MOAHATh Ha BBICOTY B IOJITOpa MeTpa o cepama. [loatomy BechMma
MIOJIE3HO HMCIIOJIb30BAaTh BHEIIHETO MOMOIIIHUKA — yAapbl KAOIIYKOM HITH BCEH CTYMHEHR O 3eMITIO BO
BpeMsi ObICTpOii X0mpObl. HO Uit 3TOTO HY)KHO XOIUTh HE COBCEM TaK, Kak Mbl TPUBBIKIN C
nercTBa. PampmoHanbHOM X010 M Oery HY)KHO YYUTBHCS Yy TYPHCTOB M MapagoHIEB, Y KOTOPHIX
HEHTP TSHKECTH MOJIPHITUBACT OYEHb MaJl0 M KaK CIIEICTBUE 3aTPaThl SHEPTHH Ha TEPEIBUKCHHE
CpaBHHTENILHO HeBenuKku. [locMoTpuTe Ha cxemy Takoro Oera (puc. 9). LleHTp TshKecTH JABHKETCS
ITOYTH NPSIMOJIUHENHO.

Puc. 9. lllecmb nocnedosamenvhblx 08UdNCEHULl Meaa NPU NpasuibHom bOeze Oe3 nNoOwvéma
yenmpa msxcecmu. @azvl onoper —I, 2, 3, 4, gpazer noréma —5, 6.

WuTepecHblil TOACUET CyMMapHBIX U3MEHEHHI SHEPTHH, CBS3aHHBIX C OOMEHOM BEIIECCTB B
opranusMme uesnoBeka, npousén 3. bosut. [lockonpKy npeBpailieHrne KUcaopoia B BOAY MPOUCXOAUT
IIpU Y4acTUU aTOMOB BOJIOPOJA U 3JEKTPOHOB, OOIIYIO BEIMYMHY IOTOKA 3JIEKTPOHOB B HAllleM
TeJle MOXHO BBIpa3UTh B ammepax. Mcxoas U3 TOro, 4ro B COCTOSIHUM IOKOSI Hall OPraHu3M
notpedisier 264 KyOMUeCKWX CaHTHUMETpa KUCIOpOJa B MHHYTY M UYTO JJIsi 0Opa3oBaHHS BOJIBI
KOKJIOMY aToMy KHCJIOpOoJa HEeoOXOoAMMBI JBa aroMa BOJOPOJa MU JBa 3JIeKTpoHa, D. boin
BBIUMCIIMI. 32 KOKIYI0O MHHYTY BO BCeX KJIETKax HAIIero Tejla K KUCIopoay nputekaer 2,86.1022
AJIEKTPOHOB, DTOT KTOK» JAOCTHraeT 76 amriep.

[MoxprTosxum Hamm paccyxaeHusi. O4UCTKY KJIETOK OT IUIAKOB MPUPOIA BBHITIOIHIECT TPEMS
npuémamu: 1) mytém OecrnpepblBHOW, HO OuYeHb ClIa0OW BHOpAlUHU KICTOK OMOTOKAMH HEPBHBIX
UMITYJIbCOB; 2) BBITCCHCHHEM IUIAKOB M3 KJIETOK M MEXKJICTOYHOTO MPOCTPAHCTBA Oiaromaps
OOJIBIIIMM CHJIaM COKPAIICHHUS MBIIII U 3) 32 CYET SHEPIHYHOTO MPOBIKCHUS IIUTAKOB U3 KJICTOK U
MEXKJIETOYHOIO IMPOCTPAHCTBA MHEPIIMOHHBIMU CUJIAMH BO BPEMS COTPSCEHUS YEJIOBEUYECKOIo Tea
(Ger, ynpaxXHeHHs CO CKAKaJIKOW U T. 11.).

Ecnu He ucnonb3yroTcs BTOPOW M TPETUM NPUEMBI, TEJIO IMOCTEINEHHO 3allIaKOBBIBAETCH,



paHbllle BpEMEHU APSAXJICET U B KOHEYHOM CUETE TMOHET.
Buoporumnacruka

Kommnekc  yTrpeHHMX  (U3MUECKHMX  YIPaKHEHWH  HEJapoOM  HAa3bIBalOT  3apsIKOM.
JlecTBUTENBHO, 3TO 3apsAaKa 00POCThIO, CBEXKECTHIO, AaKTUBHOCTHIO HA BECH NMPEACTOSIINUN JICHb.

Jaxxe nroau TpeHUpPOBaHHBbIE, (U3MUECKH KpENKHe, 3aHUMAIOIIUECs HanpsKEHHBIM
YMCTBEHHBIM TPYAOM, MOCJI€ HECKOJIbKMX YacOB PabOThl HAUMHAIOT YyBCTBOBATH TSAKECTh B FOJIOBE.
Mo3r ycTaér.

S mpennararo HpocTO€ YIpakHEHHWE, KOTOPOE MOTYT BBINOJHATH JaXKe Te JIOAH, KOMY
3arnpenieHsl Oer u OpicTpast Xoab0a.

Ecnu mogHsThCS Ha HOCKax Tak, 4TOObI KaOJIyKH OTOPBAJIMCH OT I0JIa BCEr0 Ha OJMH
cautumetp (puc. 10), 1 pe3ko OMyCTHTHCS Ha TOJI, TO UCHBITACIIb yaap, coTpscerue. [Ipu atom
MIPOM3OUIET TO K€ caMoe, YTo Ipu Oere u xoab0e: Oiaroaaps KiarnaHaM B BEHAaX KPOBb MOIYUHT
JOTIOTHUTENbHBIA UMITYIIbC JUISl IBUYKEHUS BBEPX.

OT0 ynpa)xxHEeHUE aBTOp Ha3Bal «BUOPOTMMHACTUKON».

Takue coTpsiceHus Tea Hy’KHO JA€aTh He CIella, He yalle pas3a B cekyHay. Ilocie Tpunnatu
yrnpaxHeHuit (cotpsicenuii) HyKHO cienats nepepsiB B 5-10 cekynn. Hu B koem ciydae He
CTapalTech MOJHATh KaOJyKH BBIIIE CAaHTHUMETpA HaJl MOJOM. YIpPaKHEHUE OT ATOr0 HE CTAHET
3¢ deKTUBHEE, a JIUIIb BBI30BET HEHYKHOE YTOMJIEHUE CTYMHEMN.

CauikoM yacTble COTPSICEHUs TOKe Oecriosie3Hbl. B MexKiianaHHbIX MPOCTPAHCTBAX BEH HE
yCIIeeT HAKOMUTHCS JIOCTATOYHAs MOPLMS KPOBH, U €€ BOJHA HE 3aXJIECTHET CIIEAYIOLIUN «OTaxu»
BeHbI. [loMHUTE, B HaYasIe TIaBbl 51 IPUBOIII TIPUMEDP C OYTBUIKOM, 3alIOTHEHHOM KHUIKOCTHIO?

-

Puc. 10. Cxema cmynnu uenosexa npu yoape namku o6 nou. Benosuas kpoev ycmpemisemcs
K cepoyy.

Ecniu ona Oyner HamuTa JUIIb [0 [OJIOBUHBI, MHPOOKY HH 3a UYTO HE BbHIOUTS.
I'unponunamuyeckuii ynap Oyer CIMIIKOM cial.

[Ipu kaxa0M yIpa)kHEHUU HYKHO JeJaTh He 0oJiee MIECTHIECATH COTpSICeHUN. Brimonusiite
UX KECTKO, HO HE HACTOJIBKO PE3KO, 4TOOBI OHM OOJIE3HEHHO OTIAaBAIMCh B rosioBe. CoTpsiceHus
JOJDKHBI OBITh TaKUMHU JK€, Kakue IMpupoda mpeaycmorpena mpu Oere. [loatomy Hukakoi
OMACHOCTH Uil CIIMHHOTO XpeOTa M ero JUCKOB BUOPOTMMHACTHKA HE IpejcTaBiser. Mol ombIT
3aHSATUIA BUOPOrMMHACTUKON B TEUEHUE JAECATUIETUH 3TO MOATBEPIKIAET.

B TeuyeHne mHS peKOMEHAYIO TOBTOPSATH yrnpaxkHeHue 3-5 pa3 mo oaHoil munyre. CuuTaro,
YTO BUOPOTMMHACTUKOM MOJIE3HO 3aHUMAThCS JIFOJSIM CTOSUEH U cujsiuel paboThl.

TsxkecTb B ToJIOBE, BO3HUKAWOIIAs OT MPWIMBA KPOBU B pe3ylbTare UIMTEIBHON U
HanpspKEHHOM YMCTBEHHOW PalOThI, MPOXOJIUT MOCiE€ BUOPOrMMHACTUKH. JTO OOBICHAETCA TEM,
YTO UHEPLIMOHHBIE CHJIBI SHEPTUYHO MIPOJBUTAIOT BEHO3HYIO KPOBb OT T'OJIOBBI K CEpLLY.

YcTanocTs NPOXOIUT MOCII€ MUHYTHOTO 3aHATHS BUOPOTMMHACTHKON BO BpeMs HOabEMa B
ropy. OTH MUHYTHBIE YIPaXHEHUS PEKOMEHIyIo nenarth depe3 Kaxapie 150— 200 M moabséma.



Oco0eHHO 3((EeKTUBHO CHUMAIOT YCTAJIOCTh TaKUE YIPAKHEHUS BO BPEMsl JUIMTEIbHBIX IOXOOB,
MEIIKOM.

BubpornmHacTuky, M0 MOEMY MHEHHIO, CMEJO MOXXHO OTHECTH K JICYeOHBIM BHJIAM
GU3KyIBTYpHI. BhIle 00BICHANIOCH, KaK M MMOYeMy MPH 3aHITHAX BHOPOTMMHACTHKON yIAISIOTCS
nuiakd. Eciy MOCTOSIHHO BBIMOJHATH ATH YINPAXKHEHHS, TO BEHO3HBIC KJIANaHBl TIEPECTAIOT OBITH
CTUXAMHU  3aBOJSIMU». BCTpsixuBaHWEe OpraHm3ma, CTHMYJIHpyOIee Oojiee IHEPTHYHOE
MyJIbCHPOBAaHWE KPOBH B BEHAX, YCTPAHSAET CKOIUICHWE IIJIAKOB W TPOMOBI BO3J€ BEHO3HBIX
kiarmanoB. ClieI0BaTeNbHO, TPSCKA OpraHn3Ma — 3T0 3(h()eKTUBHAS TIOMOIIb B PEAYIPEKICHHH U
JIeYeHUH psaja 0oJie3HEW BHYTPEHHUX OPraHOB, CPEICTBO IS MpEeAyNnpexaeHus TpoMoodaedura u
naxe nHpapkTa (MUKpOTpoMOO(hiedruTa BEeH CepICYHON MBIIIIIbI).

OTO TOATBEPKIAIOT BCE CTOPOHHHKH BHOPOTMMHACTUKU. XOYy NPUBECTH B KadecTBE
nmpuMepa CBHJETENBCTBO akajgemMuka B. A. AwmOapuymsHa, yCIENIHO IOJIb30BaBIIETOCS
BuOporuMHacTukoi. ([THcbMO PUBOMUTCS ¢ pa3pelIeHUs aBTOPA).

«Jloporoit Anekcanmap AnexcanapoBud!

B mnepumox wmexay 1966 m 1969 romamm s Heckombko pa3 3aboreBan
TpomOopacouTom. B 1969 roay mocie nedenus tpomOodaeOuTa B OOJIBHHIEC S CTA
MPUMEHSTh MPEIOKEHHbIM Bamu crioco06 BUOpamMoHHONW T'MMHACTHKH, KOraa OOJe3Hb
€€ He COBCEM IpOIIlIa.

IMocne nByX-Tpex MecsileB NPUMEHEHHsS 3TOr0 METOAa MPOIULIH BCE CIIEIBI
nocneanedt Oomesnu. [locme SToro y MeHS TMOYTH YK€ JBa roja He ObLIo
TpoMOo(pacOuTa. MHe Kaxkercs, 4TO npeiaraeMplii Bamu crmoco0 AeHCTBUTEIBHO
MOMOTaeT MPenynpekaaTh TPOMOOPICOUTHBIC SIBIICHHS . .. »

B nepuonnyeckoii neyatu s HepeIKO BCTpEeUaro COOOIIEHUS, KOTOPBIE MOATBEPKIAIOT MOJIb3Y
TpsicKU, BUOpanuu opranusma. IlpuBeny onHO Takoe cooOlieHue, OmyOJMKOBAHHOE B JKypHalle
«Texanka — mMonon&xu» Ne 7 3a 1974 ro mo HazBaHueM «BepXoM OT mapaanda.

«B 1952 rony Ha OnMuMIUHCKUX UTpax B XeIbCUHKA CEPEeOPSHYIO MEIallb B OJJHOM U3 BUJIOB
BEPXOBOH €3/1bl 3aBO€Basa aBcTpaiuiickas cnoprcMmenka J[. Xaprens. KakoBo jxe Obu1o n3ymiieHue
nyOJIMKH, KOT/Ia CTajJ0 W3BECTHO, YTO 3Ta CIIOPTCMEHKAa B JETCTBE IEpEHEecia MOJUOMHUENUT U
JI0JIroe BpeMmsl Jiexxasa B napaiauye!

VYcenex Xaprenb HaTOJIKHYJ MEIUMKOB Ha MBICIb JICYUTh MOCIEICTBHS Mapajuya C MOMOIIbIO
BepxoBoi e31bl. U onbiTel, poBoaumeble B I'JIP, Anrnuu, [lIBeunn u ['onnananu, yKe MO3BOJISIOT
TOBOPUTH O TIOJIOKHUTEIIBHBIX PE3YJbTaTaX CIIOPTUBHO-TEPANCBTUYCCKON MEIUIIMHBI. Tak, B OJHY
n3 mmHUK OPIT moctynun ABEHAALATUIETHUM TAUMEHT C CEPhE3HEUIINM HapYyIICHUEM
KOOpJAMHAIIMU JBW)XCHUH. Malbuuk HE MOT clejaTh OJWH OOJIbIIE TATH-IIECTH IIaroB, TEPsII
paBHOBECHE OT MaJICHILIEro TONUKA, pedb €ro ObUIa HEBHITHOM, JIMILIO HEPEPBIBHO MOAEPTUBAIIOCH.
Jlasxe Bpauu M CIELUATIUCTHI MO JeueOHONW T'MMHACTHKE HE BEpWIIM, YTO PeOEHOK Korjga-HUOYIb
npeojoseer Heayr. Ho yxe mociie msTHaALaTH YpOKOB MAalMEHT JepiKajics Ha Jomaau 0e3
nocTopoHHel nomounu. [locne Tpuanatu NATH ypOKOB OH YK€ MOT CaM BBIIOJHSATh HECIOXKHBIE
TMMHACTHYECKHUE YIPa)KHEHUs M ciie3aTh ¢ Jomaau. [locie nmaTuaecsaTd ypoKOB OH YXKE CMEIO
ITYCKaJ JIOIIA/b TaJIOIIOM.

CrienuanucTbl CYMTAIOT, YTO, XOTSI BEPXOBas €3/1a MOJHOCTbIO HE M3JIEUMBAET MOCIEICTBUMI
napajguyia, OHa OKa3bIBaeT OTPOMHOE I0JIO)KUTEIBHOE BJIMSHUE HA MALUEHTOB, YKPEIUIss ux ol1iee
(bM3UYIECKOE COCTOSTHUE.

3axirouas paccka3 0 BUOPOTMMHACTHKE U €€ BO3JEHCTBUM Ha OPraHM3M 4YEJOBEKa, XOUeTcs
JaTh emi€é TaKhe COBETHI. BO-TIEPBBIX, 3aHUMAsCh BUOPOTMMHACTUKOM, CXKUMaWTe MOKpemye
YEJOCTH; BO-BTOPBIX, CTapalTech HE JeNaTh YIPaKHEHUW NOCpeIuHe KOMHAarhl. Jlydiie
BBITIOJTHATh MX B JBEPHOM TMpoEMe, Te Mo KECTYe, YTOObl HE BBI3BATH HAPEKAHHWI COCEleH,
YKUBYIIIHMX O] BAMHU.

Kak Hago O0erarpb



Hwu 0 oHOIi 13 MOMysipHBIX OPOIIOP, PEKIaAMUPYIOMIKX Oer, He CKa3aHo, Kak Ha/I0 XOIUTh U
kak Oerarb. Temnepw, s HaJCIOCh, KAXKABI YHMTATENh MOMMET, YTO TUIABHAs, MEIJICHHAs XOJb0a
«CaMOTEKOM» — TaK B OOJIBITMHCTBE CBOEM TEPEABUTAIOTCS MTOKUIIBIE JIFOJJ — JIOJDKHA BBI3BIBATH
OLIYIIEHUE YCTAJIOCTH, TaK KaK IUIAKA W3 OpraHu3Ma YAaIsioTcs IUIoXo. Eciam ke BO Bpems
MPOTYIKH, IYCTh JaK€ Ha KOPOTKHX OTpPE3Kax IyTH, HITH 001po, OBICTPO, KPYITHBIMH HIaramw,
CTapasiCh CTYNAaTh KaK MOXKHO KECTYe, ONMUpPasiCh Ha KaOJyK U CTaBs HOTY Ha 3€MJIIO BCEll CTYMHEH,
9TOOBI CHIIbHBIMU COKPAIICHUSMHU MBIIII], a TaKKe YAapaMHu, COTPSCEHHUSIMHU BCETO Tela BBI3BATH
PE3KYI0 MOJIHOTIEHHYI0 OYHCTKY OpraHM3Ma OT IIJIAaKOB, TO IIOCIE TaKOH MPOTYIKH YEIOBEK
YYBCTBYET HE YCTAIOCTb, a 00IPOCTh U PUJIHB CHIL.

Tax ke KECTKO HY)KHO CTaBUTh HOTY Ha 3eMJII0 HJIU I10JI, IPEUMYILECTBEHHO Ha KaOIyK, BO
Bpems Oera, Oera Ha MeCTe U IPH JIFOOBIX YIPAXKHEHUSAX C MPbIKKAMHU.

ber «na mpImoukax» He IMOJIE3EH, TaK KaK COTPSCEHHs OCIAOISIOTCS HAIPSHKCHUEM CTYITHEH,
OHH YTOMJISIFOTCSI, @ OYMCTKA OT IIIJIAKOB YXY/IIIAETCS.

Jlst mproOpeTeHnst MaKCUMaJIbHON 0OJIPOCTH | 3JI0POBBSI KENATeIIbHO €XKEAHEBHO OeraTh 15-
20 MmuHYT 10 2-3 KHJIOMETPA, CTapasich CTABUTh HOT'Y Ha MATKY KaK MOXHO JKECTUE.

K 6ery HAI0 NPpUYyIaTHCHA OY€HDb OCTOPOYKHO U MOCTECIICHHO.

B miepBblit IeHb cAenaTh 1ecsaTh OBICTPHIX MIAaroB, IOTOM, COTHYB PYKH B JIOKTsX, 5-10 maros
o6erom. JlpImaTe HamO CHOKOHO. Ha nBa mara — BIOX HOCOM, Ha JBa IIara — BBIJIOX Y€pe3 pPoT.
Korpaa nosiBUTCSI «BTOpOE JIbIXaHUE», BJOX U BBIJOX HAJO JejaTh JJIUTEIbHEE — Ha YeThIpe Iara.
[To mepe npucnocobaeHust opraHu3mMa K 0ery oTpes3ku Jjisi X0Ap0bl IIaroM HYXHO YMEHbIIaTh, U, B
KOHILIE KOHIIOB, BBl HAyYUTECh MpoOeraTh Mo JBa-TpU KWJIOMETpa B A€Hb. [10kKubIe TH0A1 JOKHBI
BBINIOJIHATH 3TO YIPaKHEHUE, uepenyst Oer U 1ar yepe3 Kak/Jble MOJITOPbl MUHYTHI.

[Ipu 5TOM OYEeHb BaKHO OTMETUTH €LIE U TO, YTO TaKOW Oer MoJIe3eH HAIUM BHYTPEHHUM
opranam. Cepjle, *enyl0K, KUIIEUYHUK, [IeUeHb, I0YKU U JIPyrue OpraHbl HAILIEro Tejla B TEYEHUE
MUJUIMOHOB JIET (POPMHUPOBAIUCH B YCIOBUSIX OYEHb BHICOKOM MOJIBUKHOCTH YEJIOBEKA, B YCIOBUSIX
€XKEJIHEBHBIX COTPSICEHHUI BO BpeMsi Oera, ObICTpoil X0b0bl, MPBIKKOB, €IMHOOOPCTB U TaK JlaJiee.
[TosToMy ceifuac, mpu HaieM cuasueM o0pa3e >KM3HHU, BCE ITH OPraHbl HY)KJAIOTCS B TIOMOIIHU IS
OUYHCTKHU UX OT IUIAKOB. VIM TOKE HY)KHO Kak CleAyeT «BCTpsAXUBAThCsA». Hu nedenpb, HU NOYKH, HU
TeM 0oJiee cep/ile HHBIMU IYTAMH KIIPOMBITEY», KIIPOYMCTHTH» HEIb3s. [109TOMY s CUMTar0, YTO C
MOMOIIBI0 Oera v ObICTPOIl X0bObI HA BO3yXe M0 MOEH cCUCTEME WM, €CIM IIO0ro/1a He MO3BOJISIET,
Oera Tpycuoil M XoApObl Ha MeCT€ B KBapTHpPE Mbl CO3HATEIBHO CTUMYJIUPYEM IPOIECCHI
CaMOOYMILEHUS HAIIUX BHYTPEHHUX OPraHOB.

Ho s emé pa3 moBropsio, K Oery HYXHO MpHy4YaTb OPraHU3M OYEHb OCTOPOXKHO U
[IOCTETEHHO, NHAaYe MOKHO IPUYUHUTH ceOe O0JIbIION Bpes.

S cuuraro, 4TO mMpeagaraéMble MHOIO YIPAKHEHHSI HYKHbI HE TOJIBKO IMOXKHJIBIM JIHOZSIM.
Ecnu MbI XOTHM BOCHIHTATh BBIHOCJIMBBIX MOJIOJBIX JIIOJIEH M BOMHOB, TO OJHUM M3 3BEHBEB HX
(GU3NIEeCKON TOATOTOBKU JOJDKEH, MO-MOEMY, CTaTh €XeIHeBHBIH Oer B TeueHne 30 MUHYT, HE
MEHEE C ONOpPOM HOTH Ha CTYNHIO M Ha NATKY. Takue jKe yNpaKHEeHUs OYEeHb HY)KHBI Halen
MOJIOAEKN — IIKOJIbHUKAM, CTYJI€HTaM U, sl YBEPEH, MPOCTO HEOOXOAUMBI JUISl BEIYLIUX CUASUNN
o0pa3 KHU3HU HHXEHEPHO-TEXHUUYECKUX PAOOTHUKOB, YYEHBIX, B JAPSAXJIICIOUIEM TeJIe KOTOPBIX
KHU3Hb CIIMIIKOM 4YacTo OOpbIBaeTCs, KaK 3TO HU OOMIHO, HMEHHO TOTJIa, KOr/ia MO3T IpHUoOpeTaer
MaKCUMAaJIbHYIO HH(QOPMAIHIO U OIBIT.

FnaBa lll
O POJIU BUOTOKOB

Buoroxu u 00MeH BelecTB

Kakum OB TsOKETBIM HH OBUIO paHEHHE KOHEYHOCTH, JIFOOOTO XHpypra B MEPBYIO OUYepeIb



BOJIHYET, 1leJ Ju HepB, Ero B mepByro odepeab 000 1eHOH cTapaercst cnacTu Bpad, Eciau 3to
ynaércsi, KOHEUHOCTh IYCTh MEJJIEHHO, HO BCE YK€ BO3BpAILlaeTCsi K HOPMaJbHOU AESITEIbHOCTH, a
€clIi HEepB Iepepe3aH, TO OHa MOBUCAeT Kak IuieTh. Kazamoch Obl, aprepHalibHOE W BEHO3HOE
KpoBooOparienue He HapymieHo. Kocte nena. [Touemy ObI KOHEUHOCTH MOCIIE 3aKUBJICHUS PaIlbl HE
OCTaBaThCs 3M0POBOH emié noarue roap? Ho aToro He mponcxoanuT. MBIIIIEI IIOCTETIEHHO XY/ACIOT,
KaK FOBOPSIT, BBICHIXAOT. Jlesio B TOM, 4TO BCJIEICTBUE HApyLIeHUs: OMOTOKOB IpeKpaliaercs 0OMeH
BEILECTB B TKAHSX.

Ho BoTr ppyroit mpumep. Monomoil denoBek, oOIagaromIuii Ci1aObIMH, HEPAa3BUTHIMU
MBIIIAMHU, HAYMHAET CUCTEMAaTU4YE€CKH 3aHUMAThCSl FaHTENIMHU, [TOTOM IITaHroil. Yepes HekoTopoe
BpEMSI €r0 CHJIbI BO3PACTAIOT M MBIIIIIIBI 3HAYUTEIBHO YBEJIMUUBAIOTCS B BECE U pa3Mepax.

CoBpemeHnHast (U3HMOJOTHUS BCE 3TO OOBACHAET Tak. s TOro YToOBI COXpaHWIACH
HOpMaJbHasl CTPYKTypa U pabOTOCHOCOOHOCTh MBILIIBI UM JIFOOOTO JPYroro opraHa, OH JOJDKEH
necTBoBaTh. A /1 TOro 4ToObl OH JEHCTBOBAJ, K HEMY JIOJKHBI [TOXOIUTh HEPBHBIE UMITYJIbChI
OT LICHTPAJIBHON HEPBHOU CHCTEMBI.

B nepBom npumepe HepBHbIE UMIYJIbChl HE MOIJIM JOCTUTHYTh TE€X MBILIL, KOTOPHIM OHU
IpelHa3HayaIuCh, MOTOMY YTO NyTh OKa3ajicsi Iepepe3aHHbIM. Bo BTOpoMm ciiydae HepBHas
MBbIIIIEYHAs! JESATEIbHOCTh BbI3bIBAJIACH YCHJIEHHBIMH HEPBHBIMU MMITyJbcaMu. VIMEHHO 3TO
MOBBIIIANIO OOMEH BEIIECTB B MBIIIIIAX U YBEJIIMYUBAIO UX pa3Mepbl. UelloBeK CTaHOBUIICS CUIIbHEE.

TakuMm o0Opa3om, 1 3T0 JoKa3aiau (PU3HOJIOTH, C TOUKU 3PEHUSI BIUSHUS HEPBHBIX UMITYJIbCOB
Ha 3/I0POBYIO KU3Hb YEJIOBEKA MMOCTOSHHOE JBIDKEHHUE, (PU3HUecKas KyJabTypa UTPAIOT PEIIAIOIIYIO
poJib, 10O OHU TPEOYIOT MOCTOSHHOIO HANPSDKEHUS MBIIII, YTO BO3MOXKHO TOJIBKO Ojarojaps
YCUJIEHHBIM HEpBHBIM MMITyJibcaM. OTCIOJIa SiCHA HEepa3pbIBHASI CBSA3b MEXKAY 3JIEKTPOOOMEHOM M
00OMEHOM BEIIECTB B KJIETKaX.

JleTu MHTEHCHBHO M OeclpepblBHO JBUTarOTCs. B 3TOM mposiBisieTcs MX HEOCO3HAHHOE
CTpEeMJICHHE YCHJINTh 0OMEH BellecTB OnotokaMu. [loaBrkHBINA peOEHOK BCera Kpemyue, 310pOBee.
[Tostomy npukazoMm: «llepecTtaHb BepTETHCHA, MOCUAU XOTh MHUHYTKY CIIOKOMHO» — pPOIUTEISIM
HY>KHO MOJIb30BaThCSI OCMOTPUTENBHO. JTO BEJlb BMEIIATEIHCTBO B MIPOLIECC POCTA KJIETOK peOEHKa.

BoaeBasi ruMHacTHKA

ExenHeBHO yTpoM st MUHYTHI TPH 3aHUMAKOCh pa3paO0TaHHON MHOIO BOJICBOM T'MMHACTHUKOU
npsiMO B TIOCTENH. [[Ba uim Tpu pasza B I€Hb MOBTOPSIO €€, CUIS B Kpeciie y MUCbMEHHOTO CTOJIa.
[To MoeMy MHEHUIO, 3TOM TUMHACTUKOM TOJIE3HO M J1a)K€ HEOOXOIMMO 3aHIUMAThCSl TAK)KE BO BPEMsI
00JIe3HH, KOT/Ia BPA4OM IMPOITHCAH MOCTEIbHBIN PEXKUM.

CnepBa Hazo pacciadUTh BCE MBIIIIBI, a 3aTeM IIOCTEIEHHO TMPEAeIbHO CHUIBHBIMHU
BOJIEBBIMU UMITYJIbCAMH Pa3 TI0 JIECATH HAINPATATh UX HE JIBUTASCH.

CHauana HaJ0 HAMpATaTh MBIIIIBl TAJBIEB HOT, TOTOM HMKPOHOXHBIC MBIIIIIBI, 3aTeM
MOCJIEI0OBATENILHO HAMPSATATh MBIIIIBI )KUBOTA, TPYAH, IieH, pyK. [Ipy 3THX yrpaXKHEHUSIX MBIIIIIBI
JOJDKHBI PACIIUPATHCS U «UTPATh», KaK y CHJIaYeil B IUPKE.

Takast BojeBasi TUMHACTHKA OKa3bIBa€T KOMIUIEKCHOE BO3JCHCTBHME HAa OPraHM3M: C OJHOU
CTOPOHBI, BO30YXAaeT OMO3JIEKTPUUECKUE SIBJICHUS B KJIETKAX, YTO YCHJIMBAeT OOMEH BELIECTB, a C
JIPYrof — MOMOTAET MBIIIIAM U BeHaM H30aBISATHCS OT IILIAKOB.

He cnenyer 3a0piBaTh, 4TO BO BpeMs BOJICBOM TMMHACTHKHA HEOOXOIMMO 0Cc000€ BHUMaHUE
oOpamaTe Ha paBHOMEpPHOE U TIIyOOKO€ ApixaHue. Ha Kakaple MATh COKPAIICHWH MBI HYKHO
JIeJIaTh OJIMH BJIOX U HA MATh — BBIJIOX.

IlblxaTeJ'leaﬂ FHMHaCTHKA

JlpIxaHue Urpaer oueHb OOJIBIIYIO POJIb B BOJIEBOW T’MMHACTHKE.

S pa3znensito MHEHHE MHOTHX Bpadei, (pU3U0JIOTrOB U CHEHUAIMCTOB JIeUeOHON (PU3KYIBTYpHI,
KOTOpbIE HACTOPOXKEHHO OTHOCATCS K TMMHAcTHKe HoroB. Ho moiHOCTBIO OTOpachiBaTh OMBIT
IOpeBHEW (U3NYECKON KyIbTYphl, BUIAUMO, HE CleIyeT. JTO KacaeTcs MPUMEHUTENbHO K MOe



CUCTEME HEKOTOPBIX JJIEMEHTOB JbIXaTE€IbHOM TI'MMHACTUKM. HyXHO TONBKO OTYETIMBO
[IPEJICTaBUTh, MIOYEMY 3TH AJIEMEHTHI INOJIE3HBI M YTO MPOUCXOJUT B OpraHU3Me IpHU TITyOOKOM
BlIOXe M BpIOXe. KcTaTw roBops, IIKOJA JABIXaHUS XapaKTEpHA HE TOJBKO I CHUCTEMBI
yrnpaxHeHui foros. be3 npaBuIbHONM NOCTAHOBKHU JbIXaHUSI HEMBICIIUMBI HU CIIOPT, HU (pr3nuecKas
KyJIbTypa BOOOIIIE.

Korpa Bbl mpocHETECH U CIa/IKO MOTSIHETECh, HYXKHO JIEYb Ha CIIMHY U MPEAEIbHO pacciaduTh
BCE MBIIIILIBI. 3aTeM CIEAYeT clellaTh BO3MOXHO 0oJiee riIyOOKHil BAOX, BBIISTUB BBEPX I'PYAHYIO
KJIETKY, IIOCJIE€ Yero COKpalleHHeM MYCKYJOB OpIOLIHOro Ipecca OTTAHYTh Juadparmy,
pa3leNAIONIYI0 MOJOCTh KHIIOK M JKEIylIKa, 10 Tpenena kHuzy xuorta (puc. 11). Ilpu stom
OpIOLIHOM Ipecc CHIbHO HAXXMET HAa KUIIEYHYI MOJocTh. HakuM pacmpocTpaHuTcs Ha Bce
BHYTPEHHHE OpraHbl. [IOYKH, II€Y€Hb, CEJE3EHKY, IO/DKEIYIOUYHYI0 JKelesy u mp. OIToT
cBO€OOpa3HbIi mpecc OyJeT BbDKMMATh U3 KIETOK U MEXKKJIETOUHOIO MPOCTPAHCTBA BHYTPEHHUX
OpraHoB HAKOINHMBIIWECS 3a HOYb IUIaku. Haxum nuadparmMoil Ha KHUIIEYHYIO MOJIOCTh JOJDKEH
COMPOBOXKIAThCS Kak Obl BBIMNSAYMBAHUEM >KMBOTA: 4YeM Oo0Jjblle, TeM jydmie. YToObl Bcelesno
OBJIaJIETh HCKYCCTBOM BOJIEBOTO JBMKEHMSI AuadparMoil BBEpX-BHU3, HYKHO MHOTOKPATHO
IIPOJENIaTh 3TO YIPA)XXHEHHUE, NMPOU3HOCA OJHOBPEMEHHO CJIOBA BCIYX M HE NPEphIBas JIbIXaHUS
(BBIMSIYMBAHUE JKUBOTA HUKAKOTO OTHOIICHHUS K JBIXaHHIO HE MMeeT). S| OCBOMII ATO YpaKHEHUE B
TEYEHUE HECKOJIBKUX JTHEH.

Puc. 11. I'pyoobprownas npeepaoa ¢ noousmom nonodxcenuu (1) u ¢ onywennom (11): 1 —
ouappaema; 2 — cepoye; 3 — OproutHble MLIULYDL.

Ho BepHéMcsa K INpakTHKe AbIXaTeIbHOW TI'MMHAcCTUKH. JI€ka Ha cHHHE, crepBa HYKHO
caenarb riiyOOKUi BAOX, IOTOM yCHJIMEM AuadparmMbl HAIyTh )KUBOT. Tenepb 3aJepKUTE JAbIXaHUE
Ha 3-5 cexyH/1, YTOOBI 1OJT TABJICHUEM IIUTAKH YCIIENTH MOKHHYTh T€ MECTa, TJe OHU OCENH 32 HOYb.
[Tocne 3aaepKKH BBIIBIXaWTE BO3YX JAECATHIO MAJIEHBKUMHU NOPLHSIMH, IPOTAIKUBAS €r0 C CHION
CKBO3b IIJIOTHO CXaTble T'yObl TakK, YTOOBI BECh KMBOT MHTEHCUBHO JIECITh pa3 Kosebaicsa. B atom
Maccaxke (COTpSICEHUM) BHYTPCHHUX HEMOABHMKHBIX OPraHOB M KPOETCS BCS MOJIb3a JbIXaTEIbHOM
TUMHACTHKU. MexXay IpoYnM, TAKOM K€ MaccCa)Xk IPOUCXOJUT U B TOT MOMEHT, KOI'1d Mbl CMEEMCHL.
OTcrofa cTaHOBUTCS SICHO, IOYEMY U3PEBIIE CMEX CUUTAETCS MOJIE3HBIM.

@U3HOJOTUYECKUIM CMBICT JIbIXaTE€IbHOM TMMHACTHKH, a JPYTMMH CIIOBAMM, Maccaxa
OpraHoB OpIOLIHOW IMOJIOCTH C IMOMOIIBI0 AMa(parMbl COCTOMT B TOM, YTO BO BpEMs 3TOrO
YIPaKHEHUs YIydIlaeTcsl HAIlOJIHEHUE Cep/lla KPOBbIO, a 4eM OOJIbllIe CepAle MOJIyduT €€, TeM
00JIbI1I€ BHIOPOCUT BO BPEMSI COKPAILIEHHUS B aOPTYy.

51 OBTOPSAIO 3TH YIPaXHEHUS HE TOJBKO YTPOM, HO KaXKIbl J€Hb €IIE U BEYEPOM IIEepen
cHOM. UTOOBI HE MIEPEeyTOMIIATECS, JOCTATOYHO YTPOM H BedepoM Jenath 1o 10 riry0okux BIOXOB U
ITYJIbCUPYIOIIUX BBIJIOXOB.

S omymarm BOT €mI€ KAKYH0 MOJIb3y OT PEryJSpHBIX 3aHITHUH JbIXATEIbHOW T'MMHACTUKOU.
Panpme y MeHs ObUIM 4YacTble CEpJACYHbIE MPUCTYNbI, Yy4yall€HHOE cepALeOreHHe.



[IpoaHanu3upoBaB MEXaHUKY JbIXaTE€IbHOW TMMHACTHKYU U €€ CIEICTBUS, 1 MPUIIEN K BBIBOIY, YTO
COKpAILEHUE MBI OPIOIIHOTO Ipecca MOXKET IOMOYb JIMKBUIUPOBATh CEPACUYHbIE HEJJOMOTaHMUS.
Xon paccykeHui ObuI cienyronuid. s Hamero cepAma Npupoaoid OTBEACHO -TIPOCTPAHCTBO —
ceplieuHas MoJOoCTh, — OTPaHUUYEHHOE JIETKUMHU U TpynoOproniHoi nperpanoi. [Ipu cokpamienun
CepJIeUHOM MBIIIIBI KPOBb O] OOJIBIIMM JlaBJ€HHEM BblOpachiBaeTcs B aopTy. Ho, pacumupssce
npu pacciabieHuH, cepleuHas MbIIIAa HE MOXET OKa3aTb HUKAKOro JaBJICHUS Ha CTEHKU
cepaeuHoit mosoctu. Eciau 00b€M MOJI0OCTH Ma, TO U KPOBHU ceplle 3acoce€T HeMHOro. Ecnu 00bEM
0OJbIION, TO M TOPLHUS KPOBU COOTBETCTBEHHO Oyner Oousibmiedt. [Ipu KoHCTpyupoBaHUU
nagparMel — IpyAOOPIOIIHON Mperpajabl — MPUPOJa, K COXAJICHUIO, HaJeluaa €€ CIUILIKOM
00JIbIION YyBCTBUTEIBHOCTHIO. BO BpeMsi aMOLIMOHANIbHBIX BO30YK/I€HUH, PU UCITyTe, BOJTHEHUH,
PE3KOM Pa3roBOpE M [0 MEpEe CTapeHHs yesoBeKa Juadparma MoJHUMAeTcs U cepieuHasl MoJoCTh
COKpaIaercs.

B Mo3roBom BelecTBe NpUpoA0H CO3/1aH anmnapar, peryJupyonuil MUHYTHBIH 00bEM KpPOBH,
HEOOXOIUMBIM /I KHU3HU KIETOK 4YeJOBEeKa U Uil COBEPIICHUS UM paboThl. DTa pPEryiupoBKa
MOXKET OCYIIECTBIIATHCSA TOJIbKO M3MEHEHHEM PUTMa U CHJIbI CEpACUHBIX UMIYIbCOB. Eciu kpoBu
Majo — OMeHHE cep/illa Hy)KHO YCKOPUTb, YCUIIUTh, €CJIM MHOTO — HaJ0 3aMeuInTh. [loatomy npu
KaXJOM NoabéMe nuadparMbl U COOTBETCTBYIOIIEM YMEHBUIEHUH CEPACYHON MOJIOCTH y4alllaeTcs
NyJabC. Y HEPBHBIX JIIOJIEH 3TO BhI3bIBAET HcHyr. OT ucmyra auadgparma NoJHUMAETCs eulé BBIIIE,
00BEM cepaeuHol mojoctu emé OoJjiee cokpallaercs, myibc ydamaercs. Hacrynaer cocrosiHue,
KOTOpoe OO0JbHBbIE HA3bIBAIOT CEPACUYHBIM MpUCTYNoM. Hepenko oH 3akamuuBaercs cepbE3HBIMU
MOCJIEICTBUSIMHU.

W BOT s 3agymMacs: MOXET JIM YeJIOBEK 0e3 MOMOIIM Bpada ObICTPO MPEKPaTUTh CEeplIeUHbIN
npuctyn? Cuynuraro, 9To0 MOKeT. J{JIsl 3TOro JTOCTaTOYHO HEMEIJICHHO TOCie Hadajla YCKOPEHHOTO
cepaueOrueHuss A OYEpeHOTO PaCIIMpPEHUsl CepAlla MPEeJOCTaBUTh €My KaK MOYKHO OOJIbIINIA
00bEM cepieyHOM mMOJOCTH. MexaHu3M JAEeUCTBUS ABIXaTeIbHOM TUMHACTHUKH I0JCKA3bIBACT:
HY)KHO cJlielaTh INIyOOKUH BJOX, BBIISATUTH >KMBOT M M30 BCEX CHJ 3aJepKaTb €ro B 3TOM
MOJIOKEHNH B TedeHue 2-3 cekyHI. [loToM moBTopuTh 3TOT mpuéM emeé nBa-Tpu pasza. Peaxo
NpUXOAUTCA Mpuberatb K YeTBEPTOMY LMKIY, TaK Kak M TPEeX BIOJHE JOCTaTOYHO JyIf
oOecrieyeHHs TaKOM MPOKAYKH KPOBH, MPU KOTOPOM cepjie CHOBa 3apaboTaeT B HOPMajbHOM
puTMe. OTOT HPOCTEHIIMH METOJ B TEYEHHE TPUALATH JIET MOMOorajl MHE H30aBISATBCS OT
CepJCUHBIX MPUCTYIIOB, JJIS JIMKBUIAUU KOTOPHIX paHbIIE MPUXOAUIOCH BbI3bIBATh «HEOTIOXKKY
U JICYUTHCS B OOJIbHULIE.

brnaronmaps peryiaspHbIM = 3aHATHSM  JbIXaT€bHOM TMMHACTUKOM JBaXIbl B JCHb,
VOpaXHEHUSIM B  pacTsHKEHUH JuadparMbl 00€CIEUUBACTCS 3JIaCTUYHOCTh TPYHOOPIOLIHOM
Iperpajpl, yBeauuuBaeTrcss o0bEM CeplIeYHON MOJIOCTH, YMEHBIIAETCS] OMAaCHOCTh BOSHUKHOBEHUS
CepJCUHBIX IPUCTYIIOB.

OpHaxapl s BUJEN JOKYMEHTAJNbHBIM (UIBM O TOM, Kak >KEHUIMHA, MMEBIIas IOPOK
MUTpPAJILHOTO KJlalaHa U CepACYHYI0 HEJOCTATOYHOCTh, U3JIEUMIach OT 3Toro Heayra. CHayana oHa
CTapajach KaK MOXXHO MEHbBIIE JBUTaThbCA M Bella IMOJYNOCTENbHBIM o0pa3 xu3Hu. Ho BoT eé
YTOBOPUJIM 3aIUCATHCS B TPYNIY JiedeOHOM I'MMHACTUKU JIJIsl OXKMJIBIX JIFOJIEH Ha CTaJuoHe UM. B.
W. Jlenuna B Jlyxuukax. Yepe3 HekoTopoe Bpemsi JjedeOHass (U3KyIbTypa, [bIXaTelbHas
FUMHAcTHKa U Oer M3JIeYwin e€, 4TO MOATBEPKIAAIOCh CIMYEHUEM JIBYX PEHTI€HOBCKUX CHUMKOB
— J10 ¥ nocyie 60J1€3HH, 10 U Nociie Havasa 3aHsITUi (pU3KyapTypoil moj HaboieHueM Bpaya.

Cama npupoja ¢ 3Toil 60se3HpI0 He OOpojach, MoKa BHEMIHHE (aKTOpbl — (u3ndecKas
KyJlbTypa U CIIOPT — IO BOJIC YETIOBEKA HE MOTPEOOBAIM OT cep/iia padoThl ¢ OOJIbIIICH HArPY3KO.
Totyac xe B KJIeTKax HayaJiCsl IPOLECC MePeCcTPONKHU, IPUCIIOCOOIECHHUS.

JIrobo#i mporecc mepecTpoilku TpeOyeT H3BECTHOTO BPEMEHH, IMOCTENneHHOCTH. [losTtomy
OCO3HAHHYIO NEPECTPONKY JIF0OOr0 CBOEro opraHa ¢ IMOMOIIbBI0O BHYTPEHHUX PE3€pBOB OpraHU3Ma
4esloBEeK 00s3aH OCYIIECTBIIATh YPE3BbIYAITHO OCTOPOKHO M IOCTENEHHO, YTOOBbl HE BBI3BATH
karacTpody. DTO MOJHOCTBIO OTHOCUTCA W K TAaKUM Ha MEpBbIM B3I CIOKOWHBIM, HE
TpeOYIOIINM YpEe3BbIUAHHBIX YCUJIUN YIpa)XHEHUSM, KaK BOJIEBas M JbIXaTelbHas TMMHACTHUKA, a
TaK)Ke YTPEHHsIS 3apsijiKa.



CornacHO MOUM HAOJIOICHUSAM YIPAKHEHUSI CTAHOBATCS TEM IoJie3Hee U 3G (eKTUBHEE, YeM
Oosnee CUIbHBIMU OHWOTOKAMH OHHM CONPOBOXKAArOTCSl. OHU BBI3BIBAIOT YCHJIEHUE HEPBHBIX
UMITYJIbCOB, €CJIM BBIINOJHSIOTCS C MOMOIIbIO CHeUHaNbHbIX HpubopoB. Iloatomy yTpeHHIOIO
3apsAAKYy s IeJaro ¢ rauTensiMu. Bec nx Hy)XHO BBIOMpaTh [0 CaMOYyBCTBHUIO. [{71s1 MeHs1, Hanpumep,
XOPOILIU JIBYXKHJIOTpaMMOBBI€ TaHTeau. OmnsATh K€ C MO3UMUUN YCHIEHUs AEUCTBHUS OMOTOKOB HE
MEHEE IIOJIE3HBbl YIPAXXHEHUS C PE3UHOW, NpyKMHAMU. TpPEHHpPOBKM HYKHO OrpPaHUYMBATh
pa3yMHOM Harpy3Kkoi U HU B KOEM Cllydae He JI0BOJAUTH ceOsl 10 OJIBILIKH.

Boaepasi ruMHACTHKA JIMIA

[Touemy >xeBaTelbHBIC MBIIIIBI JIMIA, ABUTAIOIIAE HAIIy YeNIOCTh, Takue TBEpAbe? Jla
MIOTOMY, YTO MBI YaCTO UX COKpPAI[aeM CHIIbHBIMU BOJIEBBIMU UMITYJIbCAMH TOKOB JICHCTBHS, TO €CTh
TPEHUPYEM HX BO BPEMs €/IbI, Pa3roBopa.

B MoI1010CTH MBIIIIIBI HA MIEKaX YOPYTH U MOATSHYTHI, TaK Kak BO BPeMsI POCTa M Pa3BUTHSI B
HUX OUPKYIHPYIOT CUIBHBIE, «OeCcCO3HATEIbHBIE» OMOTOKH. A Bellb YeM CHIIbHee OMOTOK, Oy/Ib OH
BBI3BaH OCO3HAHHO MJIM HEOCO3HAHHO, TEM KECTUE MBIIIIIA.

C rogamu 1mieKyu 0OBHCAIOT, MBIIIIBI CTAHOBSTCS BCE 00Jiee APsSOIBIMHA, OHU UCTIBITHIBAIOT BCE
Oonbiiee U OoJibliiee 3JEKTPOHHOE TOJOJAHHE, U HE TOJIBKO IOTOMY, YTO MBI CTAaHOBUMCS C
BO3pAacTOM MEHEE SMOIMOHAIBHBIMUA. MBI HE 3a00THMCS O 3/I0pPOBBE ATHX MBIIII] U HE TPEHUPYEM
UX CHCTEMATHYECKH, €KEIHEBHO CHUJIBHBIMHE, BOJEBHIMU HEPBHBIMH UMITYJIbCAMH U OMOTOKaMH, TO
€CThb BOJIEBOM '’MMHACTHUKOM JINIIA.

Uto0Os! o He ObuTo Aps0ibIM, st 8-10 pa3 B IeHb IPOJICIIBIBAIO CIICIYIONIEe YITPAKHEHHE,
3aHUMaloIIee OJHY-IBe MUHYTHL. M30 Bcex cmi, Tak, 4TOOBI 3a/JpoXalia TOJIOBA, IMOJATSATHBAIO
BOCEMb pa3 Mo OYepear TO LIEKH K Iia3aM M yllaM, TO KOHYMKH r'y0 K 3y0am, TO ecThb Jenaro Bcé
BO3MOYHO, 4TOObI BO30Y/AUTH B MbIIIAX JUIA 3PPEKTUBHBIN 0OMEH BELIECTB.

VYrpakHEHUs! COMPOBOKIAOTCS CHIIBHBIMH TpuMacamu Jiuna. Hudero He moxaemaems! Pagm
3JI0OPOBBS U CBEXKECTH JIUIIA MOYKHO U TIOTPUMACHUYATh HECKOJIBKO MUHYT. Hy)KHO MOHATH, 9TO TaMm,
Ky/la HE JIOXOJAT XOTS Obl HECKOJIBKO pa3 B JICHb HEPBHBIC UMITYJILCHI U OMOTOKH, HEU30EKHO
MOSBJISIIOTCS ApA0nocTh U BsuiocTh. OOBucIHIee, Ips0Ioe MO YelloBeKa, KOTOPOMY MOKHO JaTh
JIeT Ha MHOTO OOJIbIll€, YeM €CTh Ha CaMOM JieJe, — CJIEJCTBHE KU3HU «CAMOTEKOM», MPOTUB
KOTOpO#l I pelmuTeabHO OOproch. A 4TOOBI BamiM ONM3KHWE HE IMyrajiuch IpUMac, yIpaKHsiTe
JIMIIEBBIE MBIIIIEI BO BpeMsl YTPEHHETO YMBIBaHHS, KOT/Ia BBl OCTa&TeCch HaeqWHE ¢ 3epKajioM. Emy
Be/Ib BCE PABHO.

Kpome 3Tux ynpaXHEHHH s €KEITHEBHO YTPOM W BEUEPOM JENIal0 TePMOMACCaX JIMIA IS
YCKOpPEHHS KPOBOOOpAIICHUsI B Kamwuisipax. Jist 3Toro y MeHs MmpHCIOCOOJEHBI JBE TOJICTHIE
capeTKH HECKOJIbKO O0JbIie pazmepa juria. OHU CIIUTHI U3 IBYX CJI0EB MaxpOBOTO MOJIOTEHIIA.

Onny canderky cMauuBaio B ropsiaeii BOJIe TAKOH TEMIIEpaTyphl, YTO €1Ba MOYKHO TEPIIETh, U
Ha TIOJIMHHYTHI TPUKJIAIBIBAI0 K JIUITY. 3aT€M Ha MUHYTY HNPIKUMAIO K JIMILYy BTOPYIO CaleTKy,
HAMOYCHHYI0 B caMoil xoioaHOW Boje (JIeTOM Jaxe C TAaKIIMM JIBAOM). OTOT HpPUEM
TepMoMaccaxa IOBTOPSIIO €XKEIHEBHO YTPOM M BedyepoM [0 JABa-Tpu pas3a. Ha Bcio mpouenypy
TpeOyeTcsl TPU-TIATh MUHYT. Pe3yapTar mosry4aercsi O4eHb XOPOIIHH.

3akaHuuBas STOT paszei, XO4y CKazaTh 00 OrPOMHOW pOJM JIMIIEBBIX OMOTOKOB. Bcem
M3BECTHO, YTO SMOIIMH, KaK MPABHJIO, OTPAKAIOTCS HA HAIIEM JIUIIE. JTO 3HAYHUT, YTO NPH TOpe U
panoCT, IpU Pa3IPAKEHUSIX U HETIPHSITHOCTSX, MPH OOJIE3HSX, a TAKKE MPH XOPOIIEM HACTPOCHUH
M yIOBOJBCTBUM 0OECCO3HATEIHHO, MO3TOBBIMH HEPBHBIMH HMITYJbCAMU COKPAIIAOTCA U
paccialusroTesl pa3IMyHbIe TPYIITBI MBI JIMIA. Y TAIOCh 3aMETHTh, YTO B MO3TOBOM armapare
TH QyHKIUU oOpaTuMbI. JlocTaTodHO, KOTAa BaM YTO-JIMOO HEMPHUATHO, CIENaTh OJIaroAyIIHOE,
KU3HEPAJOCTHOE JIAIO, KaK Tpynma OHOTOKOB pedUIEKTOPHO B MO3TOBBIX HEHpPOHAaX BBI3OBET
n3MeHeHne HactpoeHusi. Hemapom oOmxeHHOMY peOEHKY MBI roBopuM: «Hy, mepectanp Iiakars,
YIIBIOHUCH, U BCE TBOE rOpe MPOHIET».

BoT mouemy, mo-moemy, ObIJIO OBl HEIUIOXO, €CIIM KaKIbIH YEIOBEK MOCTApaeTCs COXPAHHUTh
MoJ10/10€, MPUSITHOE BbIPasKeHHE JIMIA HA BCIO *KU3Hb. U U151 ce0sl M /ISl OKPYKAIOIMX ITO



XOpOLIO.
I'néKocTh, NOABMKHOCTH, MACCAK

Hemanbiii Bkiag B HayKy (U3HMOJIOTMYECKOIO BOCHHMTAHUS COBPEMEHHOTO pabOTHUKA
yMCTBeHHOro Tpyaa czaenan B. D. Haropnsiif, co3naBummii B MOCKOBCKOM ToCyl1apCTBEHHOM
YHUBEPCUTETE HAyYHO-HUCCIIEIOBATENbCKYI0 JIAOOpaTOpPUI0 IO M3YYEHHIO pEeXuMa JHoAeH
yMcTBeHHOro Tpyaa. OkoJio JecsTd JieT Ha3aj B usgarenbcTBe «CoBerckas Poccus» Bblluia ero
KHUra «MBICIIb U JIBUJKEHHE», B KOTOPOM paccMaTpHUBArOTCS, B YACTHOCTH, BOIPOCHI TMOKOCTH,
MOJBIKHOCTH Tella, a Takke maccaxa. B paspaborke psaa npuéMoB, mpeiaraéMbelX aBTOpOM, i
IIPUHUAMAJI HENIOCPEJICTBEHHOE yJacTHe.

B sroit kaure B. O. HaropHelif mucan o ToMm, 4TO B TPYIOBOM AESITEIBHOCTH U B OBITY
YEJIOBEK BBINOJHACT ABW)KEHUSA C aMIUIUTYIOM, 3HAUUTEIIbHO MEHBIICH, HEXKEIU Ta, Ha KOTOPYIO
CHOCOOHBI CYCTaBbl U CBSI3KM. B pe3ynbrare 3TOro CBSI3KM CTAHOBATCS MEHEE 3JIaCTUYHBIMH,
MBI, YHPaBISAOLIME ABM)KEHHMEM CYCTaBOB, YTPAauMBAalOT CHOCOOHOCTh K 3HAUYUTEIbHBIM
pacTsDKeHUSM M CoKpauleHusiM. «Pabouuit yrom» cycraBoB yMeHblnaerca. I[IpuBBIKHYB K
JIBMOKEHHUSIM C MaJloll aMIUTUTY[OW, 4YeJIOBEK yTpauuBaeT THMOKOCTb, BBIINOJHEHUE TIIIyOOKHX
HAKJIOHOB, IIPHUCEIaHU, IIUPOKUX, Pa3MaIMCThIX ABMKEHUM HauyMHAET BbI3bIBAaTh 00JIb, a MHOI/IA
IPUBOJUT K TpaBMaM. Bce 310 ycyryOmasiercst emié u TeM, 4TO Ha HepadOTalolUX ydacTKax
CyCTaBOB C BO3pPaCTOM OTJIArar0TCsl BPEIHBIE BEIIECTBA — COJIH.

Kak mnpemoTBpatuth mon00HBIE siBIeHHA? C TIOMOIIBIO CIEIHUATBHBIX YHpakHeHUH. B
peXuMe JBHUTaTEIbHOW JEATEIBHOCTH HAJA0 MNPENyCMOTPETh CIIEHHMAIBHBIC YIIPAXXHEHUS IS
CyCTaBHO-CBSI30YHOI'0 ammnapara, KOTOPbIE HYKHO BBINOJHATH CUCTEMAaTUYECKH B TEUYEHHE BCEU
#u3HU. K uMcny Takux ymnpaKHEHHH OTHOCATCS: BpalllaTelbHblE JBMKEHUS PyKaMH, TOJIOBOM,
TYJIOBUILIEM, pa3MaxMBaHUS PYKaMH M HOTaMH, HaKJIOHBI BIEPEN, B CTOPOHBI, Ha3aj, NpUCEIaHus,
BBINA/bI U T. II. BBIMOJIHATH UX HY>KHO C HauOOJIbIIEH BO3MOXKHOM /JIsl BaC aMILIUTYI0M.

Ha xaxpaoM 3aHsTHM cTapalTech <«IIpopabdoTaTh» MaKCUMaJIbHOE KOJMYECTBO CYCTABOB!
IJIeUeBble, Ta300€IpEHHbIE, KOJEHHbIE, TOJCHOCTONHbIE, a TaKXKe CJOXKHYI0 CHCTEMY
II03BOHOYHUKA. Eciym B OJHOM 3aHATHM 3TO BBIIOJHHUTH HE YHAETCS, TO YIPaKHEHUS HAJO
pacnpenenuTh Ha HECKOJIbKO JTHEH.

Kaxnoe ynpaxsnenue cienyer moBToputh 6-10 pa3. Ecim npu ympakHeHUSX ¢ OOJBIION
aMIUIMTYI0M BO3HUKAIOT OOJIeBblE OLIYyIIeHMs, 00SAThCA ATOro He cienyer. Hemb3s nomyckaTh
TOJIBKO CHUJIBHOM 00JiH, 4TOOBI HE ObLIO TpaBM. IIpucTymaTe K yOpaKHEHUSM HYKHO, Pa3orpeB
MIPEIBAPUTENILHO TEJIO, JEJIaTh UX C MAJIIOH aMIUIUTYJIOM, MOCTETNIEHHO 10BO/I IO HauOOJIbILIEH.

B criopre, 4T00bBI CHATH YTOMIIEHUE WK MTOBBICUTH PA0OTOCIIOCOOHOCTD, MPUMEHSIOT MaCCaX.
Ho Benp denoBek yromirsgeTcs HE TOJIBKO MOCIE 3aHATHM CIIOPTOM, HO M B mpouecce Tpyna. He
MOJKET JIM M 3/IECh PHUHECTH IOJIb3Y MacCcax ?

[IpoucxoxxaeHne maccaxa OTHOCUTCS K TNIyOOKOH apeBHOCTH. VICTOpUMKM HAUUIM, YTO €ro
NPUMEHSUIM MOYTH BO BCEX CTpaHax Mmupa. MM monb3oBaiuch rpedyeckue BOMHBI U PUMCKHE
IJ1IauaTophl, JpEeBHUE KUTalickue Bpaun U Haposl Adpuku. lllupokoe pacrnpocTpaHeHHE TOTYUHIT
MacCaKk Ha I0Te U CEeBepe HalIeH CTPaHBI.

Knagnuii [anen (131-201 rr.), BpaueBaBmiuii riaaauatopoB B [leprame, ykasan AeBsATh BUIOB
Maccaxka, omucajl METOJIUKY MpOTJIaXUBaHUs, pacTUpaHUs M pa3MHUHAaHUS Mbll. OH 1oJIpoOHO
pa3paboTall METOAUKY «yTPEHHEro» M «BEUEepHEro» maccaxxa. PumisHe, noo0HO rpekamM, BBEIU
MaccaX B CHCTeMY (HU3HYECKOTO BOCHUTAaHUA BOMHOB. OHM mpuOeraim K Maccaxy Imepea
BBICTYIUICHUEM Ha apeHe M T1ocjie, 4YTOObl CHSTh YTOMJIEHHME W HampsbkeHue. Maccax
COIIPOBOXKIAJICA YMAIIMBAHUEM TeJIa MacjaaMy, KYIaHUSIMH U PaCTUPAHUEM IIECKOM.

Bonbemmm cBoeoOpazueM oTimyaics Maccax y HapoaoB cTpaH FOxuoit Adpuku, Cpeanero
Bocroka, octpoBoB Tuxoro okeana. B cBO€M JHEBHUKE 3HAMEHUTHIN PYCCKUM ITyTelecTBeHHUK H.
H. Muxnyxo-Makimaii Tak onucan maccax Ty3emueB HoBoil I'BUHEM, KOTOpPBIM OH HCIBITAN Ha
cebe:

«... JIeBOYKA IMOJOIIA KO MHE U, CXBaTUB 00EMMH PyKaMH MOIO TOJIOBY, CTaja C)KUMaTh €&



MEPUOIUYECKH M30 BCeX CUJ. Sl mpeaocTaBUil CBOIO TOJIOBY B MOJHOE €€ pacnopsikeHue. JaBieHue
Mepeluio B PacCTUPAHUE KOXHU TOJIOBBI JBYMs MajbllaMd, NPUUEM MacCaXKMCTKa BblJIaBIMBaJIa
pactupaemMoe MecTo HackoJibko Morja. Korja npaBas e€ pyka ycrasna, OHa cTajia JejiaTh 3TO JIEBOii,
NpUYEM 5 3aMETUJI, YTO CHJIA MaJIbLIEB JIEBOM PYyKH HE yCTyIaja cuie mpaBoil... OuryieHue Ob10
MPUATHOE: 5 [IPU 3TOM KaK-TO IE€PECTall 4YyBCTBOBATh 00JIb U J1aXKe HE MOAYyMall 0 KOKOCOBOM Maciie
1 0Xp€, KOTOPBIMH OBLIIU CMa3aHbl €€ PyKH».

Maccax y ClIaBIHCKHUX HapOJIOB NMPAKTUKOBAJICS MCCTapu B (opMe HAXJIECThIBAHUSI CBOErO
TeJla BEHUKOM BO BpEeMs WJIM MOCJE MBIThS B 0aHe sl yaydiieHusi o0mero kpoBooopamenus. O0
TOi (hopme Maccaxka, KOTOpas y JIPEBHHMX CIIaBSH Ha3blBalach <«XBOIIEBAaHHEM», BCTpeyaeTcs
ynomuHaHue B seronucsx Hecropa: «Kak cst MpIIOT, XBOIIYT... BUA€X OaHU JIPEBSHBI U MEPEKTYT
UX BEJIbMH, U CBOJIOKYTCS, U OyIyT Ha3u, U 000JIbIOTCS MBITEIIBIO, U BO3bMYT BETBUE U HAUHYT CS
OUTHU... U OOJIUIOTCS BOJIOIO CTYAEHOIO U TAKO JKUBYT.

MHoroBekoBasi HCTOpHsI Maccaka CBHUIETEIbCTBYET O €ro OJaroTBOPHOM BIUSHUM Ha
310pOoBbe JitoJIel. Maccak HAacuMThIBae€T LEIbIA psJ NPUEMOB. NOMVIAKUBAHUE, pPACTHpaHHE,
pa3MUHaHUE, [OKOJIAYMBaHUE, IMOXJONbIBaHHE U  pyOJlieHHe, C TOMOILIBI0  KOTOPBIX
MIOCJIEIOBATEIBHO MTPOPadaThIBACTCS BCE TEJIO WIIU OTJIENbHbBIE €r0 YacTH.

Maccax, BbIIOJHSEMbIN B HAIIPABJICHUU JBMKEHUS BEHO3HOU KpOBU U TUM(BbI, CIOCOOCTBYET
YCKOPEHHUI0 UX OTTOKa OT paboyuX OpraHoB, YMEHBIIEHHUIO 3aCTOEB, PaCCaChIBAHUIO OTEKOB.
bnaronaps Maccaxy, BbI3BIBAIOIIEMY YMEPEHHOE paclIMpeHue nepudeprudeckux Ccocyaos,
obnerdaercs padota cepana. [IpaBunsHO TPOBEAEHHBIA MacCaK OKa3bIBAET OJIATOTBOPHOE BIIHMSHUE
1a JAeATeIbHOCTh HEPBHOU U APYrUX CUCTEM OpPraHU3Ma.

B 3aBucumoctu OT 3ahay, pemiaeMblXx € MOMOIIbIO Macca)ka, pa3jIMyaroT HECKOJBKO €ro
BUJIOB. THTMEHUYECKHH, BOCCTAHOBUTEIbHBIA, Macca)k IPU TPaBMATHUECKUX IOBPEXKICHUSX,
TPEHUPOBOYHBIN U APYTHE.

['uruennyeckuii Maccax NMpUMEHsSIETCs MOCiIe TUMHACTUKU 1o yrpaMm. OCHOBHasl ero 3ajgayda
— MOAHATH OOmMI ToHyC opraHu3Ma. OH OOBIYHO HOCHUT XapakTep caMoMacca)ka M BKJIHOYAeT
MOTJIa)KUBAHMSI, pAa3MUHAHUS, TOTPIXUBAHUS, AKTUBHO-ITACCUBHBIE IBUKCHHUSL.

brnarotBopHOoe BIMSIHME OKa3bIBa€T BEUEPHHI MaccaXk, BBINOJIHAEMbIN HENOCPEICTBEHHO
nepex oTxoAoM Ko cHy. Ero BemonHsior néxa B mocrenu. [IpousBoasT Takue mpuEMBI, Kak
NorjaXuBaHue, JErKoe pa3MUHAHUE W HECWIbHOE MOTpSAXMBaHUE MbIII. BedepHuil maccax
ocJabiisieT HepBHOE HANPSDKEHUE, HAKOMMBILIEECS 33 JIEHb, CIIOCOOCTBYET 00I1IeMY pacciabaeHuo 1
YIJIy4IIaeT COH.

Huxe npuBoasTCS HECKOIBKO METOAMYECKUX YKA3aHUM 10 CAMOMACCaXY.

Camomaccak XOpOIIIO coYeTaTh C YTPEHHEH WM BEUEpPHEW TMMHACTHKOW. MaccupoBaThCs
Jyd4llle BCcero B 0OHaXEHHOM BHJie. B OTIeNbHBIX ciyyasx, €cid, HalpuMep, BO3yX B IOMEUICHUN
MIPOXJIAJIHBINA, MAaCCak MOKHO JIeaTh Yepe3 TPUKOTAKHOE WITH J1aXKe IIEPCTSIHOE OETbE.

[Ipu Maccaxke BayKHO IpPHUJIATh TEIYy TAKOE IOJIOKEHUE, TPU KOTOPOM MBIIIIIBI MACCUPYEMBIX
yacTed Tejna Haxoqwiuch Obl B paccialieHHOM cocTossHuM. Kak mpaBuiio, JBUXKEHHE
MacCHUpYIOIIeH pyKu IpH CaMOMAacCake JOJDKHO COBEPLIATHCS MO X0y JUM(aTHUYECKUX MyTeH, B
HalpaBJICHUU K ONMKaluM JUM@aTHuecKuM y3inaM. Pyku MaccupyroTcs MO HamnpaBlIeHHUIO K
JIOKTEBBIM U MOJMBIIIEYHBIM y3JIaM; HOTM — K IOJKOJEHHbIM U IaXOBbIM Yy3jaM; Ipydb — OT
CepeIMHbl B CTOPOHBI, K MBIIIEUYHbIM BIaJWHAM; CIIMHA — OT I03BOHOYHHKA B CTOPOHBI; LIes —
KHU3Y, K [TOJKIIFOYUYHBIM y3JIaM.

Maccaxx nuMdaTudeckux Y3JI0B MpPOU3BOAUTH He cienyer. OH J0OyCTUM JUIIb B
UCKJIIOYUTENBHBIX CIIydasX, KOrJa €cTh IOJIHasg YBEPEHHOCTb B TOM, YTO B y3JlaX OTCYTCTBYIOT
00J1€3HETBOPHBIE MUKPOOBI, KOTOPHIE MOT'YT MOINACTh B KPOBb.

Henb3s mnpoBoauTh Macca)k NIpH BOCHAIUTENbHBIX IpoleccaX, THOMHHMKAX, KOKHBIX
3a00JIeBaHUSIX, BOCIIAJIEHUIX BEH, TPOMOO03€ U CHIIbHBIX BAPUKO3HBIX paclIMpeHusx. UToObl y3HaTh,
HE IIPOTUBOIOKA3aH JIM BaM MaccaxX, HaJI0 IPOKOHCYJIbTUPOBATHCS Y Bpaya.

OdeHp mnpuATeH Maccax Juua u Jba. BeimonHseTcss OoH 1O Xoay JIMUEBBIX BETBEH
TpoHUYHOrO Hepsa. JI€rkoe pactupaHue juila, HAIOMUHAIOUIEE ABUKEHHUE PYK MPU YMBIBAHHH,
IIPOM3BOJIMTCS B HAINPaBJICHUU OT LIEHTpA JIMLA K BUCKAaM: CHayaja [0 HUKHUM OOBOJAM TIJIa3HbIX



s0JI0K, IOTOM IO JIMHUKM OpOBeH M, HAKOHEll, MO IMOBEPXHOCTU Jiba. JIBH)KEHHUS NTOJDKHBI OBbIThH
HECWJIbHbIE, CIIerKa CMELIAIoNIe KOXYy, OCOOCHHO TOrJa, KOI/a Maiblibl JOCTUTHYT BHCKOB.
CunbpHOE HaJaBIMBaHKUE B 3TOW 30HE MOYKET BbI3BaTh HENPUSATHBIE OLIYLICHUS.

IToBEepXHOCTb T0OJIOBBI MAaCCHUPYETCsl 110 HAIPABJIEHUIO POCTa BOJIOC OJHOBPEMEHHO 00EUMHU
pykamu. [Tanbipl Kak ObI CTPEMSATCS HOUIUIBIBATH WIIA CTATUBATH KOXKY.

3areM clie[lyeT CHOKONHOE€ IMOTIJIa)KMBAaHUE TOJIOBbl. B yTpeHHUE M JHEBHbIE Yachl MOXKET
OBITh C YCIIEXOM HCIIOJIb30BaH MPUEM HECWJIHHOTO MOCTYKMBaHHUS MajbllaMH MO0 IMOBEPXHOCTU
yepena. O01as NpoJoKUTEIbHOCTh MaccaXa roJIOBbI 0KOJIO MATH MUHYT. OH JOJKEH OKa3bIBaTh
MPUATHOE U YCIIOKauBarollee JIeHCTBUE.

WMHTEHCUBHOCTDh U MPOJOJKUTEIBLHOCTh Maccaka He JOJDKHBI ObITh BCEr/la OJIMHAKOBBIMH.
[Ipy cuabHOM YTOMJIEHMHM M HEPBHOM BO30YKJIEHUU MAaCCHPYIOIIHME IBUKEHHS JIOJDKHBI OBIThH
0osee JErKUMH, a MPOAOIKUTENBHOCTh Oosbiield. HaoOopoT, nmpu 601poM COCTOSTHUM, HallpUMeEp
[I0CJI€ YTPEHHEW TMMHACTUKH, MACcCaX BBITIOJIHAETCS SJHEPIHUUHEE.

Camomacca)k HOI' OOBIYHO HAYMHAIOT C TOCJIEN0BATENIbHOM MPOpabOTKU MBI CTYIIHH,
axXuJJIOBa CYXOXHWJIMS, UKPOHOKHOM M OepuoBoil Mbliil, MbImi Oeapa. MaccupoBarh CTONy U
aXWIJIOBO CYXOKMJIME JIydllle BCEro CHJsA Ha KyHIETKE. MacCHpyeMasi HOra COTHyTa B KOJICHE,
Apyras BBIIPSIMIIEHA U JIEKHUT CBOOOHO Ha KYILIETKE.

VKpOHOXKHYIO MBIIIIy MacCUpPYIOT CHUJISl C COTHYTHIMH MPUMEPHO MOJ HPSIMBIM YIJIOM
Horamu. [Ipu aTOM, 4TOOBI MOJIHEE pacciadUTh HKPOHOXKHYIO MBIILIIY, CTOIOW YIUPAIOTCS B BAJIUK
U3 oJies1a, MOAYIIKH WIKA B CTOILY APYroil HOTU. Y 100HO TaKKe BBIIOJHATh MAacCaX CUAS Ha CTYyIe
WM Ha Kparo KYIIETKH, OIyCTUB OJHY HOT'Y Ha I0JI, APYI'yI0, MacCCUpyeMYIo, IpUnoaHsB. Bo Bpems
BEUEPHEr0 MAcca)ka 3Ty MBIIIIY MOKHO MAacCHPOBATH JIEXkKa Ha CIIMHE, MOJHSIB COOTBETCTBYIOILYIO
HOTY.

Maccaxx Mmpimn Oefpa OCYIIECTBISETCS B Pa3HbIX IOJOXKEHUAX B 3aBUCUMOCTH OT TOrO,
KaK{e MBIIICYHbIC MYyYKH MACCHPYIOTCS: 1) MacCHpYIOIIMACS CAaauTcs Ha KYIIETKY, OJHA HOra
OMyIlIeHA, a Jpyras, MacCHpyeMas, JISKHUT BJOJb KYIICTKH; 2) MACCHUPYIOIIMNACS CHIUT HAa KParo
KYIIETKH OJHOM SIrOAMIIEH, MaccupyeMasi Hora OTCTaBJIeHa HEMHOI'O B CTOPOHY M ONHpAaeTcsl Ha
HOCOK; 3) MacCCHPYIOIIUIICS CUIUT HA CTYJIE, MaCCUpyeMasi HOTa MOJIyCOTHYTA M MATKOW yIupaeTcs
B KakoW-HHOy/Ib MNpeIMET, pPacHOJIOKEHHBIN BBbIIIE CTYyNa, NPU STOM CHUHA JOJDKHA HMETh
ycToiunByi0 omnopy. Bo Bcex ciayyasix MacCHUpyIOTCS T€ MBbIIIIbI, KOTOPbIE B JIAHHBIX 033X
HaXOJSTCSl B HEHANPSHKEHHOM, pacciaOJI€HHOM COCTOSIHUH.

[Tocne HOr MaccUpyIOT SrOJWYHBIE MBIIIIBI U MOSACHUYHYIO 001acTh. SIroJAWYHbIE MBILIIBI
popadaThIBAIOTCS METOJIOM pa3MUHAHUS M SHEPrUyHOro BcTpsixuBaHus. [losicHuuHas oOiacTb
pacTupaeTcsi OJHOBPEMEHHO OOE€MMH pyKaMHM — HalbllAMM WM ThUIBHOM CTOPOHOM KHUCTH,
COTHYyTO# B Kyiak. PacTupaHue NosCHULIBI yI0OHO coYeTaTh C TMMHACTUYECKUMU YIPa)KHEHUSIMHU
— HaKJIOHaMH TYJIOBUIIA BIEPEA U KPYrOBBIMU JIBUKEHUSIMH Ta3a.

Mplilpel Tpyau Jydlle MaccUpoBaTh JI€Ka Ha CIMHE M MPUMEHSATh MOTJAKHUBAHMUS,
BCTPSIXUBAHUS U PACTUPAHUSI.

CamoMacca)x pyK MOXKET OCYIIECTBIATHCA B IOJOXKEHHUU CTOs, CUAsl WM Jéxa. BHauane
MacCUpPYIOTCSl Majbllbl, ThUIbHASI CTOPOHA KUCTH, JIyde3amsiCTHbIA cycraB. OCHOBHON Npuém —
pactupanue. Ilpu camomaccake mpeAmsiedbss NPUMEHSIOT [OIVI&XXHBAaHUE, BbDKUMAaHUE,
pa3MUHaHue, NOXJIONbIBAHKUE U pyOJIeHHE.

OKOHYMB MaccuUpoBaTh IMpEAIIeYbe, PacTUPAIOT JIOKTEBOM cycrtaB. Ha mieueBoM cycTaBe
OTJIEIbHO MAacCHUpPYIOT OWIENC M TpULENC. 3Jech Yalle BCEro MNPUMEHSIOT MOTJaXUBaHHE U
pa3MUHaHUE.

[Ipu camomaccaxe rojoBbl U 00JIacTH LIeH Jydlle jJeub Ha cnuHy. Eciu jke mpuxoauTcs ero
BBIIIOJIHATh CHJASL Ha CTyJe, TO JIOKTU PEKOMEHJYeTCs IIOCTaBUTh Ha Kpail cTona, 4TOoObI
MIPEeIOTBPATUTh YTOMJIEHHE MBI PYK U UYPE3MEPHOE HANPSIKEHUE TJICYEBBIX MBIIIH.

CHayania MacCUpyeTCsl IOBEPXHOCTh 3aThIJIKA, MBIIIIIbI ThIJIBHOW MOBEPXHOCTH II€H U Iuiey. B
OCHOBHOM TPOM3BOJAAT TMOTJaXKUBAHME W Pa3MUHAHHE MBI CPEIHUMU U O€3bIMSHHBIMU
najgpliaMd 00erX PyK B HAlpaBJICHHH OT 3aThUika K ruiedaMm. CocreBuHbie oTpocTku (Oyrpbl 3a
yIIaMH) MACCHPYIOTCSI KPYTOBBIMH JIBIDKCHUSMH OOJIBIINX MAJIBIICB.



OOnacTe KIIOYHUIBI M TUIEY MACCHPYETCS IMOOYEpPENHO: CHavaja JieBas CTOpPOHA, MOTOM
npaBas. 3/1eCh HY)KHO COOJIONaTh OCTOPOYKHOCTh M M30€raTh CHIJIBHBIX HAXATHH HA MBIIIIIbI, TaK
KaK B 9TOM 00JaCTH PACIIOI0KEHO OOJIBIIOE KOJUISCTBO OOJIEBBIX TOUECK.

Oco00 cremyeT OCTaHOBHTHCS Ha MacCake IEpeHel MOBEPXHOCTH IIEH, TJe MPOXOIST
TJIABHBIE MaruCTPAIbHBIE COCYIBI TOJIOBHOTO MO3ra. COHHAas apTepusi M SIPEMHBIE BEHBI. JTOT
MaccaX 0coOeHHO d¢¢eKTUBEH Npv YMCTBEHHOM YTOMJIEHHMH, KOIJla B  pe3yibTare
MPOJOJDKUTEFHOTO TIPeObIBaHUSI B MAJIONOJBIDKHOM COCTOSIHUM C COTHYTOH CIIMHOW U
HAKJIOHEHHOH TOJIOBOM YXy/IIIAETCSl OTTOK BEHO3HOW KPOBHU OT TOJIOBHOTO MO3Ta.

B »TOM ciiyuae Macca)k TpPOBOJAT, CJIETKa OTKHHYB TOJIOBY M CIIOKOWHO, HECHIIBHO
MIOTJTAXKUBAsI CBEPXY BHU3 MEPETHEOOKOBYIO IOBEPXHOCTH IIEH, BJIOJb IPEMHBIX BEH.

Ewmg s pexomenayro Bpemsi otT Bpemenu (1-2 pasza B MecsII) JeaTh MacCax JIMM(PaTHICCKIX
Y3JIOB, PaCIIOJIOKEHHBIX MEXKIY JIEBBIM COCKOM TpyId W Kitouuimel. /s 3Toro Hamo skECTKUMH,
CKaTBIMH MEXIy COOOW TpeMs TajbllaMH IMPaBOM PYKH KPYroBpaIIaTeIbHBIMH HAKAMaMH Ha
MBIl THaTh JUM(QY OT COCKa K KIIOUYHIC W JIaKe Jajnee, MPOHUKAas MalbIaMy T0J] KITFOYHILY.
OTOT Maccax CHUMAeT y MEHsI PEJKO BO3HHUKAIOIIHNE ONIYIIEHHUS MeMAIIeH JIETKoi 00JiM B IUIeUE,
MIPOUCXOISIICH OT 3aIIAKOBBIBAHUS TUM(PATHIECKUX COCYIOB.

Bce nepeunciieHHbIe B 3TOM I1aBe MPUEMBI MaccaXka TOJIE3HbI IS JIF000TO YeJIOBeKa M BEIyT
K OYHCTKE OT COJICH W IIJIAKOB H JOJTOJIETHIO KIETOK.

MnaBa IV
POJ1Ib KUCJITOPOOA B BOPbBE CO CTAPOCTbLIO

MexaHu3M CHA0XKeHUs1 KHCJIOPOI0M

[TuTarenbHbIe BelecTBa — YIJIEBOMBI, JKUPBI, a TAaKXKe OCIKH OKUCISIOTCS B OpraHH3Me
KHCJIOPOJIOM, T.€. CTOPAIOT, BEICBOOOX/Iasl TP STOM SHEPTHIO, U TIPEBPAIIAIOTCS B KOHEYHOM CUETE
B YIJIEKUCIIOTY, BOAY U a30THCTBIC MPOAYKTHl 0OMEHa. DTa SHEPTUsl UCTONb3YeTCS Ha Pa3IUIHbIC
KU3HEHHBIC MPOIECCHI. TBW)KCHUE, CHUHTE3 CJIOKHBIX XHMHYECKUX COCIUHEHUH, CEKpPEelHio W
OKCKPEIMIO, YMCTBEHHYIO SHEpPruIO, a TaKXe YacTHYHO OCBOOOXKJaeTcss B BHJE TeIa Jyid
MOIIEP KaHUsT TEMITEPATYpPHI TeTa.

W3BecTHO, uTO O€3 mpuéMa MuIM 4eaoBek MoxeT npokuth 40-50 mHeit (3a cuér 3amacos
BCEX BEIECTB B €0 OpraHu3Me); 0e3 mpuéma BoAbl — HPUOIM3UTENIBLHO 5 aHEl; 6e3 Kucioposa
T[a’Ke OTIBITHBINA HBIPSUTBIIKK HE TIPOTSHET OOJIBINE TPEX-TIATH MUHYT.

DT UGPHI TOBOPAT O PEHIArONISH PO KHCIOpO/a B )KU3HU YenoBeka. Kak ke oOecriednTsb
ONTUMAIILHYIO TOJady KHCJIOpOoJa B OpraHm3M uenoBeka? Kak 3a cu€r Kuciaopona AOCTHTHYTH
3m0poBbs? [Ipexae 4eM OTBETUTH Ha 3TOT BOIIPOC, PACCMOTPHUM JIBa TIpUMeEpa.

[Tpumep mepreril. UTOoOBI MpOCTYIIATh XPUIBI B JIETKUX, Bpad MPOCUT OOJILHOTO JIBIIIATH
norryoxe. Ecim mpociymmBanne 3aTsSHYIOCH, TO Y O0JIEHOTO BCIIEICTBUE YMEHBIICHUS B JETKAX U
kpoBu mpoueHTa CO MOXeT HaCTYIUTh FOJIOBOKpPYKEeHHE U 0OMOpOK. O TaKOM IMalMeHTE TOBOPSIT:
«3apIIIaacs».

[Ipumep BTOpOl. 310pOBBIM HETPEHUPOBAHHBIN YENOBEK, MOJHUMAIOIIMICS IO JIECTHHIIE,
JBIIIUT YacTO U TIIyOOKO, HO HU FOJIOBOKPYXEHUS, HI 0OMOpOKa Y HET0 He HaOJI0aeTCsl.

Pa3Huna 3z1ece B TOM, YTO B IEPBOM CIlydyae YEJIOBEK CTOSUI HEIMOJBHKHO U YCHUJIEHHOE
JBIXaHUE HE BBI3BIBAIOCH TPEOOBAHMEM €r0 OpraHM3Ma, a BO BTOPOM HOTH COBEPIIAIN OOJBIIYIO
paboty, B mepBom ciydae apixaHue OBUIO TPUHYXKAEHHBIM, BO BTOPOM — TIO TpeOOBAHHIO
OpraHusma.

B mepBom mpumepe M30BITOUYHOE NMPHHYKIEHHOE MPOHUKHOBEHHE B KPOBH M B MO3TOBOE
BEILIECTBO KUCJIOPOJa MPHUBEJIO K T'OJIOBOKPYKEHUI0 U 0OMOpoKy. Bo BTopoM — ecrecTBEeHHOE
YCUJICHHE W Yy4YallleHHWe JbIXaHus OBLJIO BBI3BAHO IOTPEOHOCTHIO TIOJAaBAaTh YBEIWYCHHOE
KOJIMYECTBO KHUCJIOPOJAa B MBIIIIBI HOT, COBEPIIABIINX OOJIBIIYIO pabOTy, M BBIIEIATH U30BITOYHOE
KOJIM4ECTBO oOpa3yrouleiics yriaekucinoTsl. Ho yBennmueHue kojmdyecTBa KUCIOPOa B MBIIIIAX HOT



HE Hapyllajo JAeATelnbHOCTH Mo3ra. CieaoBaTeabHO, KAKUM-TO YIUBUTEIbHBIM KOHCTPYKTOPCKUM
npuéMOM  IpPU  HENPUHYKJIEHHOM  JbIXaHMM  @pupoja olecmeuusa  aBTOMATUYECKOE
(mpucnocoOuTeNIbHOE) Pa3HOE paclpe/eiCHue KUCIOpoJa MO BCEM OpraHaM B TE€X KOJUYECTBAX,
KOTOpbI€ HEOOXOIMMBI Ka)KJIOMY U3 HUX B JaHHBIH MOMEHT.

Cpenu 3TUX TNPUCHOCOOUTENIBHBIX MEXaHU3MOB BAXKHEHILYI0 pPOJIb HUIPAeT, BO-TEPBBIX,
nepepacrnpe/ielieHie KpoBu B paboTarolieM opraHusMe. B yacTHOCTH, B MBIIILE PacKpbIBAIOTCA
NPEeXIE 3aKpbIThle, <«IPEeMJIIOLIME» KalWUISpbl M paciiupsieTcss HMX MpocBeT. MecTHoe
KpOBOOOpaleHUe BCIEACTBHE OTOr0 YCHWJIMBAeTCA. Bo-BTOphIX, HAaKOIUIEHWE B TKaHIX
paboTaroliero opraHa NpoayKToB 0OMEHa BEIECTB BEJIET K YCHIIEHHOMY 3alpOoCy Ha KUCIOPOJ U K
0oJee KaJHOMY IOTJIOIIEHUIO KHCIOPO/1a, OCTYIAIOLIEro U3 KauUIsIpoB.

I'unore3a aBTOpPa 0 POJIH IJICEKTPUIECCKHUX CUJI B IBUKCHHUU IPUTPOUTOB

K wuymciny wu3BECTHBIX MEXaHHM3MOB CHAO0XEHHUS MBI KHUCIOPOJAOM MHE XOTEJIOCh Obl
MpuOaBUTH €lIE€ OJHY TUIIOTE3Y — O TOM, KaK KUCIOPOJ TPAHCHIOPTUPYETCS MO CIOKHEHIIIEeH ceTH
MarucTtpajie BHYTpU OpraHu3Ma M JIOCTHIaeT HYXKHOTO MecTa B CTPOTO ONPEeAeEHHOM
KOJIMYECTBE. 3a7auy, Kak B HECKOJbKO MECT I0JIaTh pa3HOE€ KOJMYECTBO BEIECTBA, B HAPOJHOM
XO3SIICTBE pEeIIaloT Tak. YINaKOBBIBAIOT TOBAaphl B KOHTEWHEPHI, OTIPABJISIOT Ha CTAHLHUIO
Ha3HAYEHUs, a TaM BBIIPYKAIOT U UCIONB3YIOT. B anbBeosiax NErkUX Npupojia TOKE YIIaKOBHIBAET
KHUCJIOPO/Ji B MUKPOKOHTEHHEPHI, Ha3bIBAEMbI€ SPUTPOLIUTAMH.

HacplileHHble KUCI0pOIOM 3PUTPOLUTHI 3apsKEeHbl OTpULaTeNibHO. OpraHbl YesloBeKa HECYT
00OBbIYHO B cebe TakKe OTpHLaTeIbHbIE dJIEKTpo3apsaabl. Hanmpumep, MBIIIIbI, COMPUKACAIOIINECS C
3eMJIEH, 3apsHKeHbl OTpULIATENbHO, Kak W 3eMHONM map. CyiecTByeT 3akOH: 3JIEKTPOHbI
YCTPEMJISIFOTCSL OT OOJIbLIEro MOTEHIMalla K MEHbIIEMY /0 HAacTyIUIEHUs paBHOBecus. Pexa —
KpOBb IIOJXBAThIBAET JPUTPOLUTHl MU HECET HMX O BceMy Teny. OpraHbl, HyXJIarolluecs B
KHUCJIOPO/I€, BBITPYKAIOT MOTPEOHOE KOJMYECTBO KUCIOPOIa U3 HUX. DTO OCYIIECTBISETCS TaK.

B wmpimmax, cosepmaromux padoTy, YCHJIMBAIOTCSI OKUCIMTENIbHBIE IIPOLECCHl M,
CJIEIOBATENIbHO, YMEHBIIIAETCSA KOJIMYECTBO OTPULIATENbHBIX 3JIEKTPO3apsiioB, 3amnac kuciopoaa. Ot
00JIBIIOr0 MOTEHIMAIa K MEHbIIEMY YCTPEMIISIOTCS 3apsibl, 3aXBaTbiBasi ¢ COOOM MO MPUHIIUILY
noHodopesa MOJIEKybl KUCI0poaa. IMEHHO 3TU Cuilbl, BUAMMO, 3aCTaBIISAIOT MOHBI KUCIOPOJa U3
SPUTPOLIMUTOB IMEPEXOJUTh B MBIIIIBI JUIS YYacTUs B MPOUCXOISIIUX TaM OKHCIUTEIbHBIX
nporeccax.

Ecnu sta rumote3a BepHa, TO B paboTarouieil MBIIIIE [0 OTHOIIEHHIO K aHAJIOTHUYHOU
MBIIILE, HE COBEpILAOLIeH paboThl, NOJDKEH MajgaTh MOTEHIMAN 3JIEKTpo3apsiia Ha BEIUYHUHY,
00paTHO NPONOPILUOHATIBLHYIO HAarpy3Ke.

Takue ombIThI OBUTM TIOCTABICHBI aBTOPOM. Ha Mbimiibl (OUIIETICHI) JISKAIIEro Ha KYIIETKE
YelloBeKa ObUIM HaJOXKEHbl JJIEKTPOJbl IEPBOr0 OTBEACHUS deKkTpokapauorpada. [locie
OTPEryJIMpOBaHUSl H30JMHUM TAllMeHT MpaBoil pykod mnoausuli rpy3 B 4 kuinorpamma. Ha
npuiaraeMoi quarpamme (puc. 12) BHIHO, YTO MBIIINA NPHU MOABEME Tpy3a MoTepsiia 3apsj 1o
CPaBHEHUIO ¢ HepaboTaromei Mpliiel (IBHKEeHUE TMHUN KBepXy — ydacTok b — B). Koraa Obun
YMEHBILIEH IPy3 BABOE, TO M MOTEHLHMAN 3apsjia yMeHbIIuJcsS BaBoe. Korjga Obul CHAT BeCh Ipy3,
MOTEHLMAJIbl MBI MPaBOM M JIEBOM pPyK CHOBa YypaBHSUIMCH. ONBIT BEICS NpPU CHIBHOM
YMEHBIIEHUH TOKOB, 3aMepsSEeMBIX B MbILIIE. V3 3TOro onpiTa MOKHO CJe/IaTh BBIBOJI, 4TO paboTa
MBIl COMPOBOXKIAETCSI OOpaTHO MPONMOPLMOHAIBHBIM MaJleHHeM B HEl CcBOOOJHOrO
OTPULIATENILHOTO JIEKTPO3aps/ia.

Wtak, yem OoJibllie pa3HOCTh MOTEHLHMAJIOB OpPraHa YeJIOBEYECKOTO OpraHu3Ma M 3apsjioB
SPUTPOLIMTOB, TEM MHTEHCHUBHEE SPUTPOLUTHI CHAOXKAIOT 3TOT OpraH KUCIopoaoM. B crnokoiiHoM
COCTOSSHUM OpraHu3Ma BC€ OpraHbl HMEIOT MOTEHIHMall 3apsAJ0oB HECKOJIbKO HHUXE 3apsjioB
SPUTPOLIMTOB, B TOM YHCJIE U OpraHbl, HAIPUMEP MO3TOBOE BELIECTBO, 3aPSHKEHHBIE MOJI0KHUTENBHO.
OT10 u obecrieunBaeT OeCIPEPHIBHBINA AIEKTPOOOMEH, OOMEH BEIIECTB U KU3HB )KUBBIX KIIETOK.

Y10 aBUKET IPUTPOUUTHI



B mononHeHne K yCTaHOBICHHBIM (DakTOpaM, 00ECTIEYHBAIONIUM JIBHKEHUE SPUTPOIMTOB T10
KalwuIsipaM, HaJlo IPUHATh BO BHUMAaHHUE eI¢ CIeTyIONIe COOOpakeHHUSI.

B opranax um Mpimmax 4enoBeKa KpOBb W3 apTEpPUM pacHpeaensercs I0 TOHYaWIIUM
KaluIsipaM, UMEIOIUM JIHaMeTp B CIIOKOMHOM coctostHuH okojio 0,005 cantumertpa. Jnamerp xe
sputporra 6ombiie U paBeH 0,008 cantumerpa. OH umeer GopMy TBOSIKOBOIHYTOTO JHCKa, T.C.
MOXO0K Ha OyONuK 0€3 ABIPKH.

Ha puc. 13 BuAHO, YTO TNPOHHMKHYTH B OTBEPCTHE KANMMUIAPHOH TPYOOUKH JAHAMETPOM
menbiie 0,005 cantimMeTpa (32 BBIYETOM TOJIIMHBI CTEHOK) Kpyriibiid sputpouut auamerpom 0,008
CAaHTUMETpPA MOXKET TOJIKO Oyqy4H CKaT CTEHKaMH KPOBEHOCHOTO COCyJa B IWUIMHAPHUK. Takas
(dbopma yBeNIMYMBAET HAPYKHYIO IUIONMAAb COTIPUKOCHOBEHHUS SPUTPOIMTA CO CTEHKOW KalmuIsipa u
YCHUJIMBAET HAXXUM Ha CTEHKY. DTO HECOMHEHHO CIIOCOOCTBYET MEepexXo/ay KUCIOPOaa U3 Kaluusipa
B My MbImiel. Kuciaopos BeDKMMaeTcs CIOBHO Boja M3 ryOku, OJta ¢opma mpeBpamiaet
SPUTPOIUT B TIOPIIEHb, HA KOTOPHI CHU3Y CHJIBHO NABUT apTepUabHAs KPOBb, IMOCTYyIAIONIas B
Kanmwuisip. ['mapoamHaMudeckie cruiibl He MOTYT 00€CIeUnTh ABMKEHUE KUAKOCTH B TAKMX TOHKUX
cocylax BCIEACTBHE TPEHHUsS. 3/1eCh CHOBa momoraeT aektpudectBo. Cuibl KyrmoHa 3acTaBisitor
KaX/IbIi BIIEpEIN HIYIIHA SPUTPOIUT OTTAIKHBATHCS OT 33HETO.
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Puc. 12. Cpasnumenvuas ouazpamma pasHocmu nomeHyuaios8 31eKkmpo3apaoos 6 Muluyax
(buyencax) pyx nayuemma, noonumaioujeeo npaeou pykou eupio. Iladenus nomenyuana npu
KAANCOOM COKpaujeHuu cepOeyHol Mblulybl OMMedeHbl NUKAMU.
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Puc. 13. Cxema xanunnapnozo cocyoa (1 — 1) u spumpoyuma (1 —2,3), On moowcem
NPOHUKHYMb 68 KANUIIAD, MONbKO deopmupysice 6 yurunopux. Mz apmepuu (|1 —4) 6 kanunsp
nocmynaiom spumpoyumsl, Hecs no wecms (YC106HO) ompuyamenvHvlx 3apsioos. Cokpawénnast
mouuya (11 —3), npouszeooswas pabomy, umeem CHUINCEHHBLIL NOMEHYUAL, NOIMOMY 6 Heé
nepexooam 3apsovl uz spumpoyumos. llomepsag 3apso, spumpoyumsl ciabee OMMAIKUEAOMCs
opye om opyea. Bcreocmsue smoeo 6 xanunispe ckaniusaemcs ux mem 0Ooavlie, yem CuibHee
naoenue nomenyuana. Ilocne paccrabnenus ¢ mouuye (111 —b) pacxoo xucropooa u 3apsoos
VMEHbULAemcsl, CUbl OMMAIKUBAHUSL CIAHOBAMCSA 00buULe U CKONAeHUe dpumpoyumos menvuie. 1V
— 9nopa ckopocmeti Kpoga 6 apmepuu. Y cmeHok, 20e CKOpocmu 8cie0cmsue mpeHus mMauvie, —
Oasnenue no ypaeuenuio bepuynnu Oonvwe, uem 6 cepedune nomoka. Ilosmomy spumpoyumor
OMMECHAIOMCSL OM CMEHOK U UOYm 8 cepeduHe Nomoka, 20e CKOpoCmby 8biule CpeoHell CKOpOCmu
Kposu.

Mmue AYMacTCd, YTO OTHU OoubIIHE QJICKTPUYCCKHUE CHUJIBI BMCCTC C CHUJIaMU BI/I6paIII/II/I Cp€anbl,
OKPY)KaIOHIGﬁ KanuJuIsApbl, 1 o0ecreynBaroT IMPOABUKCHUC KPOBH B KAITUWIUIAPHBIX COCYaX.

MexaHu3m «BTOPOI'o IbIXaHUHA>»

Ecnu yenoBek 0e3 pasMuUHKH cpa3y OpocuTcst 0exaTh, TO Y HEro BCKOPE HAUYHETCS OJIbIIIKA U
cepaueduenue. OIHAKO €CiId MPOJOJIKATh OeXaTh AaJbIe, TO IO UICTEYCHUH HEKOTOPOTO BPEMEHU
SABJICHUA KI/ICJ'IOPO)IHOFO TOJIOAAHUSA ITIOCTCIICHHO HCYC3AR0T, YCTaHaBJ'II/IBaeTCSI pOBHOG ABbIXaHUC,
l'[y.]'II)C CHMXXACTCA U IIOABIIACTCA TAaK HA3BIBACMOC «BTOpOG OBbIXaHUEC». yCTaHOBJ'IeHO TAKXE, 4TO
«BTOPOE JIbIXaHME» HACTYyIMaeT TeM ObICTpee, YeM JIydllle TPEHUPOBAH uenoBek. M3BecTHO Takxke,



9TO CpPETHsS 4acTOTa IyJIhCa Y YeOBEKa, 3aHUMAroIerocs croptom, cHwkaercs ¢ 70-80 mo 50-60
B MUHYTY.

Oty HAONIOAEHUS MOXKHO OOBSCHUTH TOJBKO MOBEAECHUEM HJPUTPOLUTOB. CxeMaTudecku
mpoIecc MPOTEKaeT Tak. Y 4YelOBeKa, HE 3aHUMAOIIETOCs (U3UYECKUM TPYIOM H 3apsIKOH,
CeKYHIHOE TIOTPeOJIEHUE KUCIOPO/Ia KOJICONIETCS MaIo U TOJJIEPKUBACTCS MIPUPOION HA HHU3IIEM
ypoBHe. [Ipu 3TOM KOCTHBIA MO3r U cesne3éHka (0O0pa3HO roBOPs -«3aBOJBI» JUIS W3TOTOBJICHUS
APUTPOLIUTOB) BHIMYCKAIOT U IMOJACPKUBAIOT B KPOBH IHUPKYJIAIUI MHUHAUMAIBHO HEOOXOIMMOTO
KOJIMYECTBA ITHX «MUKPOKOHTCHHEPOB» U OOECTICUeHHsI CHAOXKEHUS Tela KUCIOPOJIOM W JUIS
MOTIOJHEHUS YOBUIH Pa3pyILAIOLIUXCS S3PUTPOLUTOB. ITO TpeOyeT MUHUMAJIBHOTO YHClia «paboyux
pyk» u MaTepuasioB. [Ipupose nmepenpons3BoacTBa He HY)KHO! — W BIpyr 4emoBeK 04eHb OBICTPO
no0e)kal Wik Hadasl TOJHUMATKCS 10 JiecTHHUIEe. HeoOX0MMOCTh B KUCIIOPOJIE PE3KO BO3PACTaeT.
VY «ampekTopa 3aBojja» — B IEHTPAILHOW HEPBHOW CHCTEME — pa3ajiCsi CUTHAJ M3 MBIIIEYHOTO
OTJIENICHHS: «PE3K0 YBEINYbTE CEKYHTHOE M3TOTOBICHHE KOHTEHHEPOB TSI KHCIOPOIa.

Ho ne Tak-To mpocTo 3aBoAy OBICTPO MEPEeCTPOUTHCs!

[TosTOMy OpraHu3My MPUXOAUTCS Ha TIEPBBIX IMOPAX YCUIICHHO KCILTyaTHPOBATh HAITWYHBIN
«KOHTCHHEPHBIH MapK», MOKa «3aBOJ» HE HAYHET PaCIIMPEHHOE BOCIIPOU3BOJICTBO SPHTPOIIUTOB.

YroObl YBEIWYHUTH IMOJIAYY KHUCIOPOJa B MBIIIIBI TIPH MAJIOM YHCIIE SPUTPOLUTOB, MIPUPOIA
ABTOMATHYECKH YBEIIMYMBACT YUCIIO COKPAIICHUHN Cep/ila B MHHYTY U YCHUJIMBAET ITYJIbCAIHIO €ro,
T.€. YCKOPSIET HUPKYISINI0 KPOBU M SPUTPOIIUTOB. Y CHIIMBACT, YUaIIAeT JAbIXaHHUE IS YBEINICHUS
3arpy3Kd paHee HMMEBIIUXCS B KPOBH JPUTPOIMTOB KHUCIOPOAOM. B pesynmbTare OIBIIIKOW H
cepAleONeHNEM COTIPOBOXKIACTCS BHE3aIHash YCWIJICHHAs MBbIIIeYHass paboTa HETPEHHPOBAHHOTO
YeJI0BeKa.

[To ucredyenun 5-10 MHUHYT «3aBOJ» HAUYMHAET CIPABISATHCS C IMOBBIIICHHBIM BBIITYCKOM
SPUTPOIUTOB «HA TUHHIO». [lociie ATOro ake Mpu HOPMAIBHOM, YyTh YCKOPEHHOM ITyJIbCe M TIPU
ClIerKa yJam€HHOM JBIXaHWUU OJlarogapsi BO3POCIIEMY YHCITY SPUTPOIUTOB, MOCTYMAIOMIMX O]
3arpy3Ky KHACJIOPOJOM K aJbBEOJIaM JIETKMX, MBIIIIBI HAYHMHAIOT TOJIy4aTh TPeOyeMoe KOJINIECTBO
KHACJIOpOJa B CEKYHJY W HACTyMaeT OJIaroroJlydHOE COCTOSIHHE OpraHW3Ma, TaK Ha3bIBaEMOE
«BTOPOE JIHIXaHUE.

Teneps CTAaHOBUTCS TIOHATHBIM, TIOYEMY y TPEHHPOBAHHOTO YeJIOBEKAa HET PE3KOTo Iepernaaa
myJbca B Havase Oera. Ecim yenoBek TpeHUpyeTcs: €XKEJHEBHO, TO «IIHPEKTOP 3aBOIa» pabodnx He
pacryckaeT M HEMEICHHO, 10 IEPBOMY TpPEOOBAaHUIO BBHIOPACHIBAET HYXHOE KOJIMYECTBO
SPUTPOIUTOB B KPOBb. Y TPEHUPOBAHHOTO YEIIOBEKA MEPEXOJ] Ha «BTOPOE JIBIXaHHE» HACTYIaeT
[I03TOMY OY€Hb OBICTPO.

B cBsi3u C peryiasipHbIMH, €KEIHEBHBIMA TPEHHPOBKAMH W TPeOOBaHUSAMHU J100ABOYHBIX
SPUTPOIUTOB CO CTOPOHBI CIIOPTCMEHA «IMPEKTOP 3aBOJa» HA BCAKHN CITydail JIEp>KUT B KPOBU B
CHEIHAIbHOM «JIET0» — celie3éHKe — OO0JIbIION 3amac «MHUKPOKOHTEHHEPOB», KOTOPBII MOXET
OBITh DKCTPEHHO BBIOpOIIEH B KpoBb. U mynbcanms cepana maxe 3amemisiercs ¢ 70-80 mo 50-60
yIapoB B MUHYTY.

B kauectBe BTOpOW JMHHM 3allUTHl OpPraHW3Ma OT KHCIOPOJAHOTO TOJIOJAHUS Yy
TPEHUPOBAHHOTO YEJIOBEKa aKTHBHEE PadOTAET KOCTHBIM MO3T. DTO CHIDKACT 3arpy3Ky CepIeuHOM
MBIIIIIBI U CTIOCOOCTBYET JOJTOJIETHIO.

IlocaencrBus HEIPABUJIBHOI'O IbIXaHUA

Omnaxapl s cuaen B mpesuwamyme moszaau kKadenpel. Opartop uwmrtan gokman. UYepes
MATHAALATh MUHYT I1OCJIE€ Hayajla BBHICTYIUIEHHSI Ha €ro 3aThUIKE U I1ee 0003HAYMINCh BBIMYKIIbIE
BEHBI, a Yyepes IoJiyaca Ha I1ee MosiBujIach 0OMIIbHAS UCHIApUHA.

[Touemy 310 TIpom3onuo? Beab opaTop CHOKOWHO 4HMTal MO Oymare, He HEpBHHYAIN, B 3a¢
ObUIO MPOXJIAAHO. S 3aMHTEPECOBAICS TUM BOIPOCOM M OOpaTHIICS K Bpady 3a pa3bICHEHUEM.
OnHako HAYEM JPYTrUM, KpOME HapyIICHHsS HEPBHOU JIEITETLHOCTH, OH OOBSICHATH ATOTO HE MOT.

Torma st momén B MOJMKIMHUKY W TONPOCHI ¢ HOMOIIbio mHeBMmorpada (puc. 14) cHsTh
JrarpaMmy MOEro JbIXaHMsI, KOT/Aa sl HaX0KyCh B CLIOKOMHOM coctosiHuM. Ha puc. 15 nokaszana sta



HOpMaJibHasi OOIIEU3BECTHAS qUarpaMMa. 3a OJHY CeKYHIy JIETKUe pactiupsirorces (10 /beM JTMHUH
BBEpX), 3aTE€M CEKYHJ/y MPOJOJDKACTCS BBIIOX U 2 CEKYHIbI May3a (FOPU30HTAIBHOE IMOJOXKCHUE
nuHuK). Utoro cpenuuit HUKI utcest 4 cekyHnbl, win 15 npixanuit B MunyTy. ECiiu u3MepuTh
IUIOUIa/lb JAMarpaMMbl, IPOYEPUYEHHOM caMmMomMcLeM Mpudopa, M TOMHOXHUTH MOJYYEHHYIO
BEJIMYMHY Ha OMPENeIEHHBI KOA(DOUIIMEHT, TO MOXKHO Y3HATh 00BbEM B KYOMUECKHX CAaHTUMETPax
OJTHOTO BIIoXa. B crmokoitHoM coctosthuu oH paBeH 500 KkyOM4ecknM CaHTHMETpPaM, WIIA MUHYTHBIN
00bEM paBasiercst 7500 KyOM4ecKHM CaHTHMETPaM.

3areM s B3sU1 ra3ery, Hadajl FPOMKO YHMTaTh CTaTbio. XapakTep KPUBOW IbIXaHUS PE3KO
n3MeHwiIcs. Brox Obul 3HAYMTENBHO pe3de, BBIJOX — BHAYaje PEe3KHil, NMOTOM 3aTsruBajcs,
CTAaHOBMJICSI B IIOJTOpa pas3a Jdojibllle, 4eM Ha mnepBoid nuarpamme. llayza coBepiieHHO
orcyrcrBoBana. Llukn mmmics 8 cekynn (puc. 16).

Nl A LY Tt T,

Puc. 14. Ilnesmocpagh, nozsonaowuii 3anucams Ha Jewme UMeHeHue 00béma 2pyoHou
noiocmu npu 8ooxe. 3anucob 00bEM0O8 8030yXa mpex NAyUueHmos npu 60oxe. nepedas — 00béM
Ype3zMepHO 8elUK, BMOPAsi — HOPMA, MPembs-00bEM HeOOCMAaMmoyeH.
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Puc. 15. 3anucve nompebnsemoco uenogexom 6030yxa 8 CHOKOUHOM COCMOAHUU.

0ABEM FPYAM




Puc. 16. [[vixanue npu umenuu 6cuyx.
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Puc. 17. Ilpu 6036y9fcdé'HHOM cnope 8cs (haza 600xa YOIUHAEMCs 8 uemuvlpe pasd.

Ha ananormunom npubope Oblia CHATA AuarpamMma JbIXaHUSI YeJIOBEKa BO BpPEMsI HEPBHOIO
ropsiuero cropa (puc. 17). 3mecs BAOX MPOXOAWa emié pesde, JIMHUSA JAUarpaMMbl IOJHHUMAJIach
[IOYTU BEPTUKAIBHO, INOTOM BO3JAyX HEpAlMOHAIBLHO OBICTPO BBIABIXAJCSA, IIOCIE 4YEero Ha
MUHUMAaJbHBIX OCTaTKaxX BO3J/lyXa OpaTop CTapalics MPOU3HECTH elI€ KaK MOYKHO OOJIbIIIE CIIOB.

Bpewmst ogHOTO nmBIXaHHMs JUTMIIOCH 16 cexyHn, T.e. B 4eThIpe pasa JoJblie HOpMBI. llay3sl
0CJIe BbI10Xa HE ObLIO.

OnpenenuM 0O0BEMBI BIIBIXa€MOTO BO3[yXa BO BTOPOM M B TpeTheM 3KcrnepuMmeHTe. OHu
paBHbI mpuMepHO 375 1 325 kyOmueckum cantuMeTpam. COMOCTABIISIT MEXKITY COOOH ITH IUQPHI C
00BEMOM HOPMAJIBHOTO JBIXaHUS, 3aMeYaeM, YTO IIPU YTEHUU T'a3eThl YEIOBEK BJbIXAET KUCIOPOa
Ha 25 MpOLIEHTOB MEHBIE HOPMBI, BO BpEMs CIOpa MOJy4aja BCero 35 MPOIEHTOB HOPMEI, T.C.
HACTYIAJI0 OCTPOE KUCIOPOAHOE Tos0JaHue!

Bor nouemy y oparopa U chnopuidka pa3gyBalOTCs BEHbI, KpacHEeT JIMIO, MOSBIISETCS
OJIBIIIIKA, PE3KO YYall[aeTCsl IbIXaHHUE U IYJIbC.

Bo Bpems peun wiM mpu YTEHHM BCIYX K OCHOBHOM (DYHKIMM JbIXaHUS — OOECIEeUeHUIO
OpraHu3Ma KHUCJIOpPOJIOM — IPUCOEAUHSAETCS BTOpasi: NMPOU3BOJACTBO 3BYKOB BO BpeMs BblAOXa. Y
YeJl0BEeKa, HE MPHUBBIYHOTO K IMPOU3HOUICHUIO MOHOJIOTOB, MEXIY 3TUMU ABYMs (DYHKUUAMHU
MIPOUCXOAUT paccoryiacoBanue. [Ipu sTom cTpagaeT ocHOBHAs (PyHKIHS — CHaOXEHHWE OpraHu3Ma
KHUCJIOPOJIOM, TaK Kak 4YeJIOBEK CTapaercs cKa3aTh KaK MOKHO OoJbllie CJIOB Ha BBLIOXE U
3aJIep>KUBAET BJIOX.

VY mpodeccroHanoB — JIEKTOPOB, IEBLOB, MMEIOUIUMX IMPABUIbLHO MOCTaBJIEHHBINH IO0JIOC,
TakUX KOH(JIMKTOB B JIbIXaTEJIbHBIX Mpolieccax He Mpoucxoaut. IlosTomy Bce oA, KOTOPHIM B
cBOeH paboTe MPUXOIUTCSA OBITH OpaTOpaMu, 00S3aTENBHO JODKHBI MPOUTH KypC IMOCTAHOBKH
rojioca BO UM 3aIIUThI CBOETO 3/I0POBBS U 1aXKe KU3HHU.

[IpoBenéHHbIE OSKCIEPUMEHTHI OOBACHAIOT U ClAydal CMEpTH aKTEPOB B MOMEHT
MIPOM3HECEHUS CTPACTHBIX MOHOJIOTOB. [IpmynHa MX — HE HEpBHBbIE U cepiaeyHble O0JIe3HH, a
HEMOMEPHO JUIUTEIbHOE KHUCJIOPOJHOE TOJOJaHUE OpraHuM3Ma, a TaKkKe MepeHANpPsKEHHOCTD
paboTel akT€pa, opaTopa, Hapyllamolias OOMEH BEIIECTB, HEPBHYIO JIEATEIBHOCTh U MO3TOBOE
KpOoBOOOparieHue.

Ectep emé poaurenu, KoTopble HE yyaT peOEHKAa KpacuBO XOAWTh, Oerarb, CHJIIETh
BBIIIPSIMUBILKCH, HE TOPOUTHCS, HE BBITSATMBATh HOTU U HE IOJYJIEKaTh Ha CTyle, a IJaBHOE, K
CO’KaJICHHIO, He Y4aT AbIIATh.

Ceituac npu u3yuyeHUU MHOTUX OO0JIE3HEH BBIICHWIOCH, YTO OJIHU JIFOJU BJIBIXAIOT CIUIIKOM
MHOTO KHCJIOpOJa U y HUX oOpa3yeTcs B opraHusMme HepoctarouyHblil npoueHt CO, apyrue aplmar
HEJ0CTaTOYHO MHTEHCUBHO M Y HUX U3-3a «TYIBIX» allbBE0J HAOII01at0TCsl 00JIE3HU KUCIOPOJHOTO



roJI0JIaHus, TaKKe, Kak OpOHXHaJIbHAs aCTMa, THIEPTOHUS.

310poBoe AbixaHue npu dere

Cy1iiecTByeT TpHu BUa JbIXaHUs Mpu Oere.

1. B1ox u BBIJIOX HOCOM TIPH TJIOTHO CXKATBIX TyOax.

2. Bnox HOCOM, BBIIOX PTOM.

3. Boox pToMm u BBLIOX PTOM.

Teoperndeckre cooOpa>keHUs O KaKJIOMY BUAY CBOASTCS BKPATLE K CIEIYIOIIEMY.

[lo mepBoMy: JpIXaHME HOCOM HMEET TO IPEUMYILECTBO, YTO BO3AyX COTpPEBaeTCs HU
YBIIKHSAETCS, IPOXOJS MO CIM3UCTON 000JI0YKe, UTO MPEAOXpaHsIeT BEPXHUE AbIXaTelIbHbIE MYyTH
OT OXJIAXKJEHMSI U BbICbIXaHus. Ho compoTuBieHHEe NBUKEHHIO BO3JyXa 4epe3 HOC OOJblle, ueM
yepes por.

[lo BTOpOMY: T€ e IpeuMyllecTBa BIOXa HOCOM, 4TO M B mnepBoM. Ho BbIOX prom
obOecnieunBaeT ObICTPYIO OUUCTKY JIETKUX OT T'a30B.

ITo TpeTbemy: OBICTPBIN CBOOOHBIN BJOX U BBIJOX.

Sl ocraHOBWJICS Ha BTOPOM JbIXaHUHU, Kak HauOosee OOOCHOBAaHHOM M 370POBOM JUIf
OpraHus3Ma: BJOX — HOCOM, BbIJIOX — PTOM.

[Ipucrynas x npouenype 6era, HaUMHAIO JbIIIATH TaK: OJMH BJIOX HA JiBa 11ara U OJUH BBLIOX
Ha jBa mara. [lociie nosBIIeHUS! «BTOPOTO JABIXaHUS» — YEThIPE I1ara Ha BI0X U YEThIPE Ha BBIJIOX.

[Ipu HOpMasbHOM Oere 00BEM JETKUX IIEIMKOM He ucnoiib3yercs. [loaTomy B HU3Y JNErKUX
BCJIE/ICTBUE YBEJIMYEHHOIO YJEJIBbHOIO Beca IMOCTENEHHO CKAIJIMBAETCS YIIeKucibli ras. s Toro
4yTOOBl M30aBUTHCSA OT HEro BO BpeMs Oera, XO4eTcs MHTEHCHBHO CIENaTh MPEIeSIbHO TIyOOKHi
BJIOX. S TMYHO JeNaro TaKyro «IPOMBIBKY» JIETKUX depe3 Kaxabie S0 maros.

Beraro u nmermy Takum oOpazom mo yrpam BOT yxke 30 JieT, crapasch He MpOIYCTUTh HH
onHoro nHA. Eciu nmoroja oueHs 1oxas, Oeraro Tpycuoil JoMa no Kopuaopy: S maros TyJa, ISTh
obpatHo. TraTenbHO cliexy 3a coOO0M BO BpeMs BBICTYIUICHHH Ha JICKIUAX U Jokianax. Crapatoch
KaK MOYKHO Yallle BJIbIXaTh BO3AyX U CIOKOWHee BbIycKaTh ero. Crapaioch HU B KOEM Clydae He
3aJIep>KUBATh JIbIXaHUS U HE TOBOPUTH IIOCIIE BBIIOXA.

Kucnopon — ocHoBa xu3Hu Ha 3emiie! DTy HCTUHY 3HAIOT BCE, OHAKO MaJIO KTO €KEJHEBHO,
€KEeYyaCHO U EXKEMHMHYTHO JaymMaeTr 00 3ToM U OepexET CBOM OpraHu3M OT KHCIOPOJHOTO
rojojanus. [lomHHTE, YTO €ciu MPEKPATUTh TOCTYN KUCIOPOAa BO3/AyXa B KapOropaTop JIBUraTels
aBTOMOOWJISA, TO Ja)kKe OH MTHOBEHHO 3arJIOXHET U OCTAHOBUTCS.

[Touaie npoBeTpuBaiiTe KOMHATHI JoMa U Ha padoTe!

Wrak, kpaTKue BbIBOJIBI.

1. Yem Oosblie BelUYMHA COBEpIIaeMOi paboThl OpraHoMm (Hampumep, MBIIIIEH), TeM
0oJIbIlIee KOJIMYECTBO KHUCIOPOJAa B CEKYHIy OH HOTpeOJisieT U TeM OOJbllIe CHHIXKAETCS B HEM
BEJIMYHMHA OTPULIATENILHOTO JIEKTpO3apsa.

2. Tompko Onaromaps TOPIMOHHON YITaKOBKE KHCIOPOJa B JPUTPOLMTHI JOCTHTACTCS
BO3MOXHOCTb €r0 MHJIMBUIyallbHOTO PACIpEIeNICHHUs [0 MOTPEOIISIIOIUM OpraHaM yeloBeKa.

3. Kucnopox B KpoBH 3apsik€H OTPHUIATENBHBIM 3HAKOM. KOJIMYECTBO SPUTPOIMTOB H
BBITPY’Ka€MOTO0 UMM KHCIIOPOJa MPsIMO MPOMNOPLUUOHAIBHO Pa3HOCTU MOTEHLMAIOB AJIEKTpo3apsiia
SPUTPOLIMTOB MO OTHOIICHUIO K 3apsily OpraHoB notpedurens. B Takoi ke mpornopuuu pasinyHo
coJiep’KaHue YKCIIa 3PUTPOIIMTOB B KAMMIUISIpax MOTPEOIISIOIIUX OPraHOB.

4. Dnextpuueckue cuibl KylnoHa TOHAT 3pUTPOLUTHI MO KamuwiuigpaMm, cuibl bepHyiau
3aCTaBJISIOT SIPUTPOLIUTHI IBUraThCsl ObICTpEE CpeHEN CKOPOCTH KPOBU B apTEPHSIX.

MhaBa Vv
MUTAHUE MU NOTOBbLIAENEHUE

Kak peryiupoBaTh cOOCTBEHHBII BeC

[1epBOOBITHBIN YeIOBEK MHUTAJCA 4Yepe3 HEepaBHOMEpHbIE NMPOMEXYTKH BpemeHH. [loatomy



MPUPOJI€ MPULUIOCH TaK CKOHCTPYMpPOBAaTh MEXaHU3M MCIOJIb30BaHUS MHUIIM, YTOOBI HE Bce €€
MUTaTEJIbHbIE BEIIECTBA CPa3y yCBAaUBAIMCh KIIETKAMHM, a U3BECTHBIN IMPOLEHT OTKJIaAbIBascs Obl Ha
«yE€pHBII JeHb». 3amachkl JOJDKHBI OBbLIM TOMEUIAThCsl KaK MOXKHO OJIMKE K TeM MecTaM, IJie
MUTATENIbHbIE BEIIECTBA BIMTHIBAIOTCA B KPOBb, M KAaK MOXKHO Jajibllle OT MBIIIL, YacTo
MOTPEONIAIOMUX 3TH BellecTBAa. TakuM MECTOM OKa3aJluCh KHIIKH, BO3JIE KOTOPBIX B BHUJE
BUHOTPAJHBIX I'pO3Jeil cobupaeTcst *Kup, JydlIMd XpaHWUTENb SHEPruu, U o0JacTh Ha >KUBOTE,
0énpax, 11ee, JIMLE — TaM, /1€ MBIIILbI COKPAIIAOTCS HanboJIee peko U ci1ado.

Tenepp ns TOro, 4roObl APKO MPEICTaBUTH ceO€ KApTUHY HMUTAHMs, HAPUCYEM JUArpaMMy
(puc. 18), Ha KOTOPO#i MO0 BEPTUKAIN OTJIOKEH BEC YEIOBEKa, a 0 TOPU30HTAIM BPEMs 3aBTpaKa,
o0ena U yxuHa. B uzeane Juid HENOJHEIOUIEr0 4eJI0BEKa AuarpaMma €ro Beca B T€UEHUE CYTOK
JoJiKHa Obl1a ObI UMETh (POPMY MYHKTUPHOM JIMHUH.

K nHauany 3aBTpaka oH royiojsieH. Bec ero Huxe cpenHero, OTMEUEHHOTO MYHKTUPHON JIMHUEH.
ITocne 3aBTpaka Bec IOJHUMAETCS BBIIIE CPEAHErO ypoBHs. Jlanee 3a CU€T MOTPeOIeHHs SHEPIUU
BEC HAUMHAET MaJaTh U JOXOAUT 10 cpeaHero. /o obena opraHu3M JOJKEH MPEBPATUTH B SHEPTHUIO
U Ty 4acThb NHILEBBIX BEILIECTB, KOTOpas B BUJE >KMpa OTJOKWJIAch IMocje 3aBTpaka. Bo Bpems
UCIOJIb30BAHUSA OPraHU3MOM 3aI1aCOB YEJIOBEK OLIYINAET YyBCTBO I'OJIOAA.
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Puc, 18. Cxema npasunbrozco numarusl.

N3 muarpammsel SICHO, 94TO eciii 0€3 YyBCTBa TOJI0Ja MPHUCTYNAaTh K HOBOM Tparme3e, TO BeC
TeJla, 3amnachl KUpa HAYHYT €KEIHEBHO YBEIWYMBATHCS, U YEJIIOBEK CTAHET MOCTEINEHHO IMOJIHETH,
YTO OMACHO JJIsl 3I0POBbs, TpynocnocoOHocT U poarosietus (puc. 19). Mcxonas U3 3T0ro MOXHO
chopMyIUpOBaTH OCHOBHBIC MTPABUJIA TUTAHUS U TOJIOTAHHUS.

IIepBoe: He canuThes 3a CTOJ, ITOKAa HET YyBCTBA CHJIBHOIO rosoja. B atom Bompoce s He
COIJIACEH C TEMH, KTO PEKOMEHIYET PEryJsIpHbIM MPUEM MUIIM MO YacaMm, HE3aBUCHUMO OT TOTO,
HaOUT JKUBOT €I HE TEepeBapeHHOW muied win mycT. MHade oOCTOMT 1eno ¢ JIOAbMHU
¢usudeckoro Tpyna. OHM JOJDKHBI MUTATHCS PETYISIPHO, TaK KAk BCET/Aa CaaiTcs 3a CTOJI C
YyBCTBOM 3JI0POBOTO arnrmeruta. Cleayroue mpaBuia K JIIOAIM (U3HIECKOTO TPyAa HE OTHOCSITCSI.
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Puc. 19. Cxema nenpasunvrio2o numanusi.

Bropoe: Bcio Tpamne3y Ha/lo MBICIEHHO pa3fenuTh Ha TpHu ¢a3bl. [lepBas (asza — yroseHue
CWJIBHOTO ToJjiojia, BTopas (haza — HachklllleHue, S BcTaro u3-3a CTOJa, KOIr/la MOTY ¢ HEMEHBIIUM
aIllIETUTOM CBECTh €IIE CTOIBKO XKE.

Ectb u Tperbs ¢aza — «oOkopKka», Korja nocje HachblIIEHUsS JO€JaeTcs TO, YTO OCTaloOCh
BKYCHOTO Ha TapeJiKe, WM KOrJa POJCTBEHHUKHU YIIPAIMBAIOT ChECTh €lE Kycodek. DTy a3y u3
0o01xo/1a 37J0pOBBIN YEJIOBEK HE PU3NUYECKOrO TPYJa JI0JIKEH COBEPIICHHO UCKIIOUNTb.

S npuaepKUBaKOCh TAKOTO METOJAA MUTAHUS U €M, K Y)Kacy pOJACTBEHHUKOB U JUETBpayeil B
JOMax OT/AbIXa, HPUMEPHO BJIBOE€ MEHbBIIE OKPYKAIOUMX. 3aTO OpPraHu3M MOW Hay4duJIcs
UCIOJIb30BaTh B JIeJ0 OOJBIIYI0 YacTb CBHEACHHOW IHIIM, Y MEHS HET JMIIHUX KUPOBBIX
OTJIOXKECHUH U 5 ACPIKY CTAOMIBHBINA «puUMCKHiT» Bec — poct 180 cantumerpos munyc 100, To ecTb
80 xmimorpammoB. Ilpu TakoM NHTaHUM S YCWJICHHO 3aHAT YMCTBEHHBIM TPYIOM, 0OJamaro
¢bu3nvecKkoi CUION, 3aHUMAaKOCh (U3KYIBTYpPOH, CTaparoch OeraTh €XKEIHEBHO 1O 3 KHJIOMETPA,
JIETOM WI'paro B TEHHUC U Ha oT]pIXe B KpbIMy coBepiiiaro yepes JIeHb MOX0/1bl 10 15 KHIIOMETpOB.

Kaxxaplii ro s poBOXKY OJHO WJIM J]BAa CEMHIHEBHBIX T'OJIOJIAaHUS 10 CIEAYIONIEN CUCTEME.

BeuepoM, HakaHyHe [JHS Hadajga TOJIOJAHMSI, [eJlaeTcsi KIU3Ma BOJOW KOMHATHOM
temreparypbl. Ha cneayromiee yrpo mHoBTOpsito 3Ty mnpoueaypy. [locie Kiu3mbl NMpoBOASTCA
eXKeHEeBHAsE HOpMaJIbHAsI YTPSHHSIS 3apsi/iKa U MPOTyJIKa IMenKoM 1-2 KHiioMeTpa.

K aTomy BpeMeHu mosiBisieTcss 9yBCTBO roJioia. OHAKO BMECTO €kl BhIMHMBaK0 1-2 crakaHa
KUITA4E€HOM BOAbL. Bo/a 3amoHseT )KeyI0K, ¥ YyBCTBO I'0JIOJIa UCUE3AET.

B teuenue Bcero Hs HaJ0 NPOAOIIKATH TPYIOBYIO )KM3Hb TaK, KaK OHA BEJIach J0 TOJIOJAAHMUS.
Kak Tonbko MOSBISETCS YyBCTBO T0JI0J]@, CHOBA M CHOBA BBINUBAIO CTAKaH KHUISYEHON BOJIBI.
Breixons w3z nomy, Oepy TypuCTckyro ¢usary ¢ Boaod. Boma mpomblBaeT OpraHu3M MU CHUMAET
MO3bIBBI roJios1a. Tak HaJo KUTh Bce / JHEH roJIolaHus: BEYEPOM U YTPOM KIIM3Ma KaK/Iblil 1€Hb U
BMecTO iy — Boja, 10-12 crakanoB B neHb. CTporo 3ampemnaercs J1ro00e JEKapCTBO WITH MPUEM
Uy, yas, caxapa u T. A. OfHa yamika yas CBOJWUT Ha HET IO0JIb3y BCEro IOJIOJIaHus, TaK Kak
BBI3BIBAET BBIJICJIICHUE KEIIYJJOUHOTO COKa, KOTOPBIM MPH COOJIOICHUHN YKa3aHHBIX BbIIIE YCIOBUM
Ha TPeTUil JeHb MPEKpAIaeT BbIACIATHCS, U OpraHU3M HauMHAET MoeaaTh cBOU KieTkH, Kakue xe B
nepByro odepens? OOBIKHOBEHHO OTBEUYAIOT Ha 3TOT Bompoc: xup. He BepHo! B mepByro ouepens
OpraHU3MOM ChenatoTcst 00apHbIE KIeTKU. [loaToOMy poucxoauT ucieneHue ot 6onesnei. Eciaum Bo
BpeMsl TOJIOJaHMs MOSBUTCA €lIa0OCTh, TO KaK MOXKHO CKOpee HYXKHO CJeJilaTh BHEOUEPEAHYIO
KITU3MY.

Haumnate nuTaHme Ha BOCBMOM JE€Hb YTPOM HAJO TakK: IIEPBBIA JIEHb COKH, CBEXKas
IIPOCTOKBAIIIa, TBOPOT, 4aii, Kycok caxapa. Ha BTopoil nobasistorcst BapéHble 0BOIIH, cyxapH. Bee
3TO B MallbIX KOJHMYECTBAaX yepe3 Kaxaple 2-3 yaca. Ha TpeTuit neHb NOTOJHSIO CBOE MEHIO
BapeHOU KypulleH, kaptodenem, pucom. Jlaaee HopMaIbHOE TUTAHUE.

Panuon HOPMAJbHOI'O MIMTAHUSA

Xo4y pacckaszaTh, KakhX TMPOIYKTOB S HM30€rar0 WIH YIOTPEOJSII0 B MHUHHUMAJIBHOM



KOJIMYECTBE.

Besxuil mpoaykT ¢ apoxokamMH BbI3bIBa€T OpoxeHHe B KuiieuHuke. [loaTtomy s craparoch
MoJipakaTb FOKHBIM HallMsAM, KOTOPbIE HPEANOYUTAIOT IpPECHbIE OE3APOXIKEBbIE JICHEMIKH.
N30eraro ynoTtpebiieHus: OOJBIINX KOJIMYECTB OPraHUYECKUX KUPOB BCEX BUIOB, CIOCOOCTBYIOIINX
00pa30BaHUIO CKIIEPO3a. 3aMEHITh UX MOKHO PACTUTENIbHBIM — I0JICOJIHEYHBIM, KYKYPY3HBIM WU
OJINBKOBBIM MacJIOM.

Bmecro Mojioka cuuTar0 TMOJIE3HBIMH BC€ BHJbI OaKT€pHAIbHBIX IPOU3BOJIHBIX —
IpocTOKBally, Kehup, cMeTaHy, TBopor. Bapéuble msico M pblda B yMEpEHHOM KOJUYECTBE.
[ToGonbiie oBomiel, pa3Hble Kalikd. AMEpUKaHCKHE OHOJIOTH PEKOMEHIYIOT ChbIpbl€ OBOILIU U
bpykTHl, HaTEéPTHIE HA TEPKE B KomuecTBe 20% exeMHeBHOTO panroHa. B IeHb cunTaro moJyie3HbIM
UTh HE MeHee /-8 CTaKaHOB JKUAKOCTH ISl Pa3KIKEHHUS KpOoBU. MSCHON OylnbOH M3 CBOETO
palyoHa s JIaBHO MCKIIIOYWI, TaK KaK 3TOT MPOAYKT IIOXO paclieryisieTcs rnedeHbto. He HyxHO
3a0bpIBaTh MPO MOJIb3y BUTaMUHOB. [IpuHMMaliTe acKOPOMHOBYIO KHUCJIOTY MO OJAHOMY I'paMMYy B
JIeHb, IHUIOBHUK U JIp.

Conp u caxap ynoTpeoJisiro yMepeHHO, XOPOIIIO, €CIIA caxap MOXKHO 3aMEHHUTHh MEIOM XOTsI ObI
U B MaJbIX KoJudecTBax, Caxap U COJib CUMTAI0 OEJIbIMU BparaMu 4ejoBeKa.

B mpouecce ®u3HM HaJ0 4Ype3BbIYATHO BHUMATEIBHO CJIEAUTH 33 (DYHKUMAMU KEITyJKa U
BEUEPOM IIEPBOIO K€ JTHS IepepblBa MOMOraTh €My, IpUHUMAas TaOJETKU PEBEHs WM MOJICTaKaHa
CJIabUTENbHOTO Yasi. Tak MOKHO M30ekaThb MHOKECTBA TSKEIBIX 3a00JI€BaHUM, POUCXOIAIINX 110
HalleMy HEBHUMAHHUIO.

B 3akitoueHue 3Toro pasaenia Xxouy pacckasarb 00 OJHOM OYE€Hb MHTEPECHOM JKCIIEPUMEHTE,
IIPOJIEJIAHHOM MHOIO, U O TOM, YEM OH KOHYMJICSL.

OpHaxapl s 3axyMa’scs, Ho4eMy KOpOBa M BCE JKBaYHbIE KUBOTHBIE 1IEJIbII JI€Hb U BCIO HOYb
MEPETUPAIOT MEXAY IJIOCKMX 3yOOB TpaBy U CEHO M IOYEMY JIEB, TUTP M BCE XMILHUKH MSCO
KEPTBBI HE KYIOT, a 3arj1aThIBAIOT IIEJIBIM KYCKOM.

OTBeT oka3zayics OYeHb NPOCThIM. M3 MUIIM, CheIeHHOM KUBOTHBIM, TOJILKO Ta YacTh MOKET
BIIUTATbCA B KpPOBb, KOTOpas OKaXeTCs MOHU3MPOBAHHONW WM JAUCCOLMUPOBAHHOH, T.€.
MepeBapeHHOM.

JInst muccolMalyy yriieBoioB (TpaBa, CeHO) TpeOyeTcs MPUCYTCTBHE IIEIO0YH, BbIICISCMOM
CIIIOHHBIMU jKenle3aMu. Ho mpoueHT e€ KOHLEHTpaluu BO PTY KOPOBBI OYEHb c1ad, BCIEACTBHE
3TOTO YIJIEBOJbI JOJKHBI OBITh pacCIIEIICHbl, MEPETEPThl A0 KOJUIOMJAIBHOTO COCTOSHHUSA. Bot
[04YeMy KOpOBa CHayaja ObICTpO €CT, HaKalUIMBAeT IHUIY, a IOTOM CIOKONWHO, IOJIr0 MEepeTHpaer
CO CIJIIOHOH, TJIOTaeT €€ B MEPBbIi KeyI0K, OTPhITMBAET U MEPETUPAET BHOBb J0 TEX IOp, IOKA HE
3aKOHYUT MPOIECC TUCCOLMALMU U HE MIPOTJIOTUT KOPM OKOHYATEIHHO BO BTOPOM JKEITyA0K.

A Oenku (MSICO) MMCCOLMUPYIOT B IMPUCYTCTBUU COJISHOM KHCJIOTBI, BBIICISIONICHCS B
KEeNyIKe XUITHUKOB. Ho MBI moMHUM, 49TO MENOYb HEUTpanm3yeT KucioTy. [loatomy, eciu Obl
TUTP Hayall pa3KEBbIBATh MSCO U MPOMUTAN Obl €ro MENOYbI0 U3 CIIOHBI, TO KUCIOTA B XKEIyJKe
mENoYbl0 HEWTpanu3oBasiach Obl M MSCO NOLUIO [0 KHUIIEYHUKY B HEIUCCOLMHPOBAHHOM
COCTOSIHUM, YTO KOHYWJIOCH Obl OpOXKEHMEM B KHIIKaX, ra3000pa3oBaHUEM U OTpaBICHUEM
OpraHusma.

[IpencraBuB cebe Bce 3TO, sl PelIiI, 4TO caenain 0ojbinoe OTKpbiTHe. Henb3st ecth B 0JMH
IIPUCECT OJHOBPEMEHHO Oenku M yrieBojbl. OAHM HAJ0 TJOTaTh, APYIHE JOJIr0 NEPeKEBBIBATH.
[Tostomy Oyrepbponx — xieb (yriieBoa) ¢ Mscom (OeIKOM) ecTh MPOTHBOMOKa3aHo. IlomyTHO 5
pelns, 4yTo poj JHOACKOW MOryOusa TOT MEPBbIA NEPBOOBITHBIM AUKApb, KOTOPBIA ChENl KYCOK
)KApPCHOM MY BMECTE C TIEPBON MauCOBOM (yrJIeBOJIHOMN) JCTEMIKOTA.

UtoOBI coOpaTh MaTepuai Mo BOMPOCY Pa3JAeIbHOTO MUTAHUS, MOMIEN B OUOIMOTEKY W B3sUI
TOJICTBIM TOM O] 3arjaBueM «MHCTUTYT pa3AeabHOr0o MUTaHUs» JOKTOpa 3amxay. B mpenuciosun
U3JIarajuch NPUMEPHO T€ e JI0BOJIbI, 10 KOTOPBIX 5 JOJYyMAJICSl CaMOCTOsITeNbHO. Jlanee B KHUre
MPUJIarajioch MHOXECTBO (GoTorpaduid TIyOOKHX CTapUKOB JI0 W TIOCJIE JICUECHHUS pa3AeIbHBIM
MUTaHUEM, KOTOpBIE IOCJIE Kypca JIeYeHHMs] HauWHainu OeraTb W WUrpaTh B TEHHHC. Jluna y HHUX
CTaHOBUJIUCH MOJIOKaBbIMH.

B npeaucnoBun kK KHUTe ObLIO TaK)KE YKa3aHO, YTO NEPEXOIUTh Ha pa3JieIbHOE MUTAHUE HA0



OUY€Hb MEJUIEHHO U MOCTENEHHO. B MpOTHBHOM cilydae T€ aHTUTOKCHHBI, KOTOpPbIE BbIpaOaThIBaeT
HaIlll OpraHu3M Juig 60pbObl ¢ OPOKEHHEM CMEIIAaHHOM MUILIM B KUIIKAX, [IPOJIOJDKAs M0 MHEPLUU
Pa3MHOXaTbCsl, MOTYT BbI3BaTh OTPABJIEHUE OPraHU3Ma U BBICOKYIO Temneparypy. O3HaKOMUBILINCH
CO BCEMU ATHMH COBETaMH, s IOCTEIEHHO Iepelén Ha pas3ieiapbHoe nuraHue. Pesynbrar ObLi
owmenomistonuM. Otkyna mnosBwinchk u30bITouHble cuibl!  Boapocts! JKusnepamoctHoCTs!
[Tomononesuiee, nBeryuiee 310poBbeM JHLO ¢ pymsHiem! Ho... B HamMX yCIOBUAX KU3HU
BbIJIEpKAaTh aOCOJIIOTHO CTPOro pas3ieibHOE MUTAaHUE HEBO3MOXKHO. [lo3Tomy mocine mepBoro xe
HapyIIEHUs! TUeThl MOM OpraHu3M, B KOTOPOM IIE€PECTAIH BBIIEIATHCS AHTUTOKCHUHBI, HE CIIPaBUIICA
C OTpaBJICHHEM, TeMIepaTypa mnojackoumia g0 40°, u s Obl He HAKMCal 3TOH KHUTH, eCiIi Obl MHE HE
ObLIO OPraHU30BaHO HEMEIJIEHHOE TPOMbIBAaHUE KHILIEYHUKA U JKETYAKA.

[Tocne 3TOrO 1 HUKOMY HE peliajics peKOMEHI0BaTh pa3/ieIbHOE TUTaHHE.

OTcrona HaJo caenaTh BBIBOJ, YTO JAJEKO HE BCSAKas TEOPHS IOJIe3HA Ul YeJIOBEKa, Hy)KHa
THIaTeNIbHAS U IIKWPOKasl peABapuTeIbHas MIPOBEPKa HA )KUBOTHBIX.

B nenom B Bompoce nuTaHus HaJI0 PyKOBOJICTBOBATbCS U3BECTHBIM IIPABHIIOM — €CTh TOJIBKO
TOTJ1a, KOTJa rOJI0JIEH, U €CTh BO3MOKHO MEHBIIIE.

CKO0JIbKO YaCOB CHA I0JI€3HBI YECJI0BCKY

Korpa yenoBek mpocHyics, 3ajexancsi, YyBCTBYET JIEFTKOE HEJOMOTaHHE WM cl1adoCTh, TO
Ka)KeTCsl, BOT €cJi Obl e1I€ HEMHOKEUKO MOJIEKATh U MOHEKUTHCS B IOCTEIH, TO CUJIbI BEPHYTCS U
HACTYIUT O0POCTb.

He BepbTe 3TUM ommbouHbiM yyBcTBaM! Uem nosiblie yesnoBek JIEKUT 0e3 cHa, TeM OoJiblie
TEpsIeT CUJL.

B nureparype ecTh Hemano CBEIEHHMH O TOM, CKOJIBKO YacoB CHAa HEOOXOJAUMO st
BOCCTAHOBJICHUSI CHJI. YKa3bIBaeTcs, YTO, C OJAHOM CTOPOHBI, BO BPEMs CHA KJIETKHU 3apsiKAIOTCA
AEKTPO3aPSAAMHU U XOPOIIO OYMILAKOTCS CBEXEN apTEPUAIIBHON KPOBBIO OT MOJIOYHOM KHMCIIOTHI U
Opyrux OoTOpOCOB OOMEHa BEUIECTB W OKUCICHHS, — M 3TO Moje3Ho! A ¢ Apyroil CTopoHsbl, B
KJIETKaX BO BpEMsl JIeKaHHsS MOCTENEHHO HAaKaIJIMBAIOTCA LIIAKM — 4YTO BpeaHo. BoT ogHO u3
MHOT'MX IIPOTUBOPEUYNH, CIIyTHUKOB BCEW HAILEH KU3HH.

O KonHMyecTBe YacoB IMOJIE3HOTO CHA MHEHHS pasfaenwimch. OJHH cuuTaroT — 8 4acos,
apyrue (aMepuKaHCKui u300peTaTesib DAUCCOH) — 5 4acoB. Sl JIMYHO CYMTALO, YTO JIYUIIHHA OTIBIX
M XOpollee CaMOYyBCTBHE oOecrieunBaroT 6-7 4acoB cHa, He Oonee. OTHAKO HA/IO MOMHUTH, YTO B
MHpE HE CYLIECTBYET HE TOJBKO JABYX MaJbIEB C OJUHAKOBBIM PUCYHKOM JIMHUN Ha Koxke. HeT nByx
OJIMHAKOBBIX JIIOJIEH B OTHOIIEHHWH OCOOEHHOCTEeH opraHu3ma. [losTomMy KaKablii JTOJDKEH cam
SKCHEPUMEHTAJIbHBIM IYTEM YCTAHOBUTh MUHUMAJIBHOE BpEMsI CHa, HEOOXOAMMOE eMy s
BOCCTaHOBJICHUS CHIL.

3auem Nnpupoaa opramm3oBajia mNOTOBBLIACJICHUE

B nponecce sBonronmy npupoaa npuaymana emeé oAuH KOHCTPYKTUBHBIM KaHaN JUIs OTBOJA
[IUIAKOB U3 OpraHu3mMa 4enoBeka. OHa cHaOauia BCce HAllle TeJIO MUJUIMApAaMU MOTOBBIX JKeJe3 U
MUKpPOCKOTIMYECKUMH KaHajJaMHu JJIs BbIXOJa MOTa U Ta3oB. TakuMm 00pa3oM, KPOBEHOCHYIO U
TUM(paTHYECKYI0 CUCTEMbI, BBIBOJSLINE LUIAKH, IPUpOJa MpoayOaupoBalia, co3/laB KpaTdyallinil
IIyTh OT MECTa WX BO3HHKHOBEHHS JI0 MECTA BBIJICICHHS — 4Yepe3 IOTOBBIE JKEJe3bl KOXKHOTO
ITIOKpOBA.

[TonpoOyiiTe TU3HYTH S3bIKOM CBOE IUIEYO MOCHE 3apsAIKd, U Bbl IOUYBCTBYETE €IKUI BKYC
CMECH KHCJOTHI C COJIbIO, Topa3/io 0ojiee HEMpPUATHBIN, yeM BKyc yucTOM conu. bosee toro, mot
a10BUT. COIJIaCHO MHOTMM HCCJEIOBAaHUSAM, JOCTAaTOYHO JaTh >KMBOTHOMY IIPOIJIOTHTH
HE3HAYUTEJIbHOE KOJIMYECTBO MOTA, YTOOBI BBI3BATh €T0 CMEPTh.

OnyOiMKOBaH TakXe pe3yabTaT SKCHEPUMEHTOB, MPOBEAEHHBIX JUISl BBIICHEHHS MPUYUH
IJIOXOTO0 CaMOYYBCTBUS U Jja)ke OOMOPOKOB, HACTYMAIOLIUX B pe3yjbTaTe JI0JIrOro MpeObIBaHUS
pu OOJIBIIOM CKOIUJICHHH JIIOJIEH B HEMpOBeTpHBaeMoM moMeunieHuH. OKazanoch, 4TO MPUYUHON



SIBJIICTCS HE CTOJILKO YMCHBIIICHUE TIPOIICHTA KUCIOPOJIa U JJaxke He pubasieHue nporeara CO2,
CKOJIBKO YBCIIMYUCHHUC COJACPKaHHA SAJOBUTBIX IHPOAYKTOB B TIa3aX, BBIACIIACMBIX YCIOBCYCCKUM
TEJIOM.

HOTOBBII[CJ'ICHI/IC IIOMHUMO q)YHKIII/II/I BBIBCACHHA HIJIAKOB MMECT M APYro€ HA3HAUCHUC. Omno
y4acTBYET B TEIUIOPETYJSALUHU, WIH NOJJIEpKaHUM HOPMAaJbHOM Temmneparypsl Tena. B Oane mpu
TEMIIEpaType BbIIIE TEMIIEPATyphbl KOXKHU, YTOObI H30€XKaTh MEeperpeBa, OPraHu3M BBIIEISIET MHOTO
10Ta, KOTOPBIH, UCHAPSACh C MOBEPXHOCTH KOXKH, OXJIaxaaeT e€. DTOT MOT COJCPKUT ropasio
MEHBIIIC PACTBOPEHHBIX IIJIAKOB, @ CJICIOBATEIBHO, M MOTCHUE B OaHE MO MOJE3HOCTH HE MOXKET
3aMEHUTD MOTEHUSI TPU PUINYECKUX YITPAKHEHUSIX.

3mech YMECTHO CKa3aTh JIBa CJIOBa O TOM, IMMOYEMY NPUPOJa HaAETHia Telo 3A0POBOTO
gyenoBeka Temreparypoir 36-37°C. Kak pa3 B 3ToM 1uama3oHe TeMreparyp Ui HarpeBa BoJbl Ha 1
rpanyc lLlembcust TpeOyeTcs MHUHUMAIbHOE KOJIMYECTBO KHWJIOKAJOPUM, TO €CTh YAeNbHas
TemI08MKOCTh AocTuraeT cBoero muHumyma (puc. 20). He u3ymuTenbHas M 3TO MYAPOCTh
IPUPOIBI 2!
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Puc. 20. Ilpu 36-37°C 0na nosviwenus memnepamypvt HeKOMOPo2o 00béMA 600bl
Heo0X00UMO MUHUMATIbHOE KOIUYECmE0 menid.

Wrak, nmd 300pOBOM JKHM3HU KIETOK, COIVIACHO 3aMBICILy IIPUPOJbI, U3 HUX HANO YAAIATH
IIUIAaKK HE TOJIBKO IO JIMM(ATUYECKUM M BEHO3HBIM COCYyJlaM, HO U 10 IPOTOKAaM MOTOBBIX XKeJle3.
VIMeHHO Tak ¥ MPOUCXOIUIIO B TEUEHNUE MUJIJIMOHOB JIET, KOT'/1a IEPBOOBITHBIN Y€IOBEK LIETbIN JEHb
Oeran B MOMCKax MUIIM U 1eJblid 1eHb noten. Ho Temepb yenoBek MeHee MOJBMKEH, OH MEHbIIIE
noteer. Bes mopuust s70B, KOTOpasl BblILIa Obl HapyKy € MOTOM, OCTAa€TCs B €ro OpraHusMe,
OTPABJISIS KIIETKHU.

KpaTuaiimuii kaHan crtayn paboTaTh MO Halleld K€ BHHE HHUXKE CBOMX BO3MOXKHOCTEH, a
KPOBEHOCHAs M JUM@aTUyecKasi CUCTEMBI, U, CI€I0BATENIbHO, I€YEHb, IOYKH, — CO 3HAUUTEIbHOU
neperpy3koil. B pesynbraTe Takod HEECTECTBEHHOM NEPErpy3Kd y JIIOACH CTajdu MOSBISATHCS
00JIe3HM TI€YEHH, MOYEK M MOYEeBOro Iy3blps. PazHble 0O0ne3HM M 3€MIIMCTBIA LBET JIMLA
HaOMOJAI0TC Y JII0AEH, B OCOOEHHOCTHM Yy MOJPOCTKOB, MPUBBIKIIUX CHATh C T[OJIOBOW IOA
onessioM. OHU OTPABJISIOTCS AJOBUTHIMH I'a3aMH, BBIABIXaEMbIMU U3 JETKUX U BBLICISIOIIMMUCS U3
KOXHU.

3HauUT, HY’)KHO [IOTETh B CAMOM IIPSIMOM CMBICJIE 3TOTO CJIoBa. EkeHEBHBIH MHTEHCUBHBIN
oer 20-30 MUHYT ¢ OOMIIBHBIM TIOTOBBIICIICHUEM 51 CYMTAI0 BKHEUIIICH TIPOTIETyPO IS 37I0POBBSI.

Tak e mMoJe3Hbl U BCSIKUE Jpyrue (U3MUecKHe YIpaKHEHHUs, COIPOBOXKAAIOIINECS
MOTOBbIAENIEHUEM: Oer Ha MeCTe, IPBDKKU U TaK Jajee.

HcnokoH BEKOB XOpOILIO U3BECTHA M0JIb3a OAHU — PYCCKOM, pUMCKOM, (UHCKON U APYrHUX.

[Tapunky HETpyAHO YCTpOUTh M y ceOs B BaHHOM KOMHarte. [[s ATOM menu Hamo KymuTh
00pyu (XyJna-XyI) U MPUKPENUTh K HEMY MOJIMATUICHOBYIO IUIEHKY Tak, 4ToObl OHa 0Opa3oBaia
BOKpYI TeJjla IMJIMHJPUYECKYIO0 3aHABECKY JI0 HOT, a OKOJIO Ijied cobupasack Obl MpHU MOMOIIU
IIHypKa ¥ 3aTSIruBajach Ha miee. TakuM oOpa3oM, rojioBa OKaKeTcsi BHE mapuiiku (e€ Hajo Bceria



JepKaTh B XOJIOJE), a TeJO YeJOBeKa IOMECTHTCS BHYTPU OrPAHMYCHHOTO MOJHITHICHOM
UWIMHIPUYECKOro npocTtpaHcTBa. CTOSTh HY)KHO Ha JIEPEBSIHHOM HACTUJIE, TIOJIOKEHHOM Ha JHO
BaHHBI.

.Ecnu tenepp mycTUTh MOJA 3aHABECKY IAp 4epe3 PE3MHOBBIM LUIAHT, HAJNETHIA HA HOCHUK
IEKTPUICCKOTO YaHWKA, TO, MOICPKUBAsI BHYTPH «OaHU» JKEIATCIIbHYIO TEMIIEPaTypy, MOXKHO
MOTETh B T€UEHHE XOTs Obl MSATU MUHYT exeAHEeBHO. [locne «baHu» XOpoIIo NMPUHATH MPUATHBIH,
MIPOXJIAAHBIN JTyIL.

Ecnu BBl eXeAHEBHO HE MPONOTEETE, BBIMOIHISA (PU3NYECKUE YIIPA)KHEHUS WU HE IpPUMETe
ceaHc 0aHH, TO MoiIETE HA pabOTy, YHOCSA B CBOEM TeJle POBHO CTOJIBKO SAOBUTHIX KUCIIOT, IIJIAKOB
U SJI0B, CKOJIBKO HMX BBIIENIUJIOCH Obl C MOTOM BO BpEMs IOJIE3HBIX IMOTOTOHHBIX U BOJHBIX
nporeayp. OTo 3aAaéT JUIIHIOK pa0OoTy BHYTPEHHUM opraHaM. YenoBek, HE MPHUIArONIui
3HaueHus (pu3nueckoi KyiabType U 0aHe, MOKET ObicTpee 3a00JeTh, 0CIa0eTh, MPEkKAEBPEMEHHO
MOTEPATH TPYAOCIIOCOOHOCTb.

Wrak, caenaem KpaTkue BbIBO/IBI.

1. Tonbko (U3HYECKUMU YIPAXKHEHUSIMU MOXKHO JOOUTHCS YBEMYEHUS YHMCIIa SPUTPOLIUTOB
B KPOBM, CHI)KEHHS 4YMCIa IyJbCAalUd cepAlla B MUHYTY U OBICTPOTO IMepexofa KO <«BTOPOMY
IbIxaHuio». 11t 310poBbs OYEHb BaXKHbI 0€30TKa3HAsl JEATENbHOCTh KAaNWLISPOB M IPABHIIBLHOE,
MIOJIHOIICHHOE JbIXaHHUE.

2. Hajo Hay4uThCS ABIIATH TaK, YTOOBI BO BpeMs YTCHUS U BBICTYIJICHUH HE JOBOJUTH CBOU
OpraHM3M JI0 KUCIOPOJHOTO IOJI0IaHusl.

3. B mpomecce muTaHus HAIO CTPOrO OTPAHUYUTH KOJMYECTBO IHUINU. YBEIWYCHHE Beca
KpaitHe BpEIHO ISl 3I0POBbSI.

4. OpHMM W3 TIJIaBHBIX KAHAJIOB OYHMCTKM OpraHu3Ma OT IIJAKOB U SJIOB SIBJISETCS
noToBblAeNeHNe. PerymnspHoe exeaHEBHOE TOTOBBIIEICHUE HEOOXOAUMO i 370pOBbS U
noarosierusi. ber Ha Bo3gyxe — Jmyudiiee Juis ATOro cpelactBo. VckyccTBeHHast OaHsl sIBJseTCS
IOJIE3HBIM 3aMEHUTENIEM POLEAYPbI «(PU3KYJIBTYPHOI0» IOTOBBIICICHHUS.

MhaBa VI
ATMOC®EPHOE 3NNEKTPUYECTBO U XKU3Hb YEJTOBEKA

Poab nonos

Bo3MoskHa JTi )KM3HB Ha 3eMJie B HEHOHU3UPOBAHHOH BHEITHEH cpere?

ATOMBI, OTIMYAIOIIMECS OJHUM WJIM JBYMS JIMIIHUMU WIM HEJIOCTAIOLIUMU AJIEKTPOHAMH,
HAa3bIBAIOTCA OTPHUIATEIbHBIMU WM TOJOXHUTENbHBIMU HOHaMH. B Bo3myxe OecnpepblBHO
POXKIAIOTCS UOHBI IO/ JCUCTBHEM KOCMUYECKHX JIy4el, paOaKTUBHBIX BEIIECTB (HAXOSIIUXCS B
3eMHOM KOpe, BOJIC M BO3/IyXe), YIbTPadHOIETOBBIX JIydei coiHIa, PoTodnekTpruueckoro 3¢ dexra
lanbBakca-CrosieToBa, OT Oawiosnekrpuyeckoro dddekra (oOpa3oBaHHEe HOHOB  IIpH
pa3OpbI3rUBaHUK BOJIbI), OT HArpeThIX MOBEPXHOCTEH MeTaiia, MJIaMEHH W T. 1. U, HAKOHEIl, OT
JIUCTBEB PACTCHUM.

...Ha mabGoparopHoMm cTojie wieHa-koppecnonaenta Axkagemun meaunuHckux Hayk CCCP
npodeccopa JI. JI. BacunbeBa CTOSAT ABa CTEKISHHBIX SIIHKA. B KaXaoM 1o TpuamaTh OeimbIxX
MbIIIeH. SIUKU BEHTHWJIMPYIOTCS OJAMHAKOBO. DKCIEPUMEHT JUINTCSA YyKe cyTku. Han sumkamu
CKJIOHMJIUCH YUYEHBIE U SKCIIEPUMEHTATOPBI.

[loBeneHne MblIel B AMMKaX pasHoe. B KOHTPOJBHOM, rje LUPKYIUPYET KOMHATHBIN
BO3JlyX, MBIIIM YYBCTBYIOT Cc€0sl IPEBOCXOJIHO. A B JIPYroM, I/ie KOMHATHBIH BO3JyX MPOXOIUT
yepe3 CHEUUalIbHBbIA JNEKTpUYECKUN (GUIbTP, 3aJEpKUBAIOIIUMNA W HEUTPaIU3YIOIIUNA Bce
ANEKTPO3aAPSHKEHHBIC YaCTHIBI BO3/yXa (MOHBI M adPO30JIH), MBIIIM HAXOAATCS B MPEACMEPTHOM
COCTOSSHUM — OHHU 3aJIbIXAI0TCS, MEUYTCs, NaJaloT Ha CIHUHY M YMUPAIOT OT KHCIOPOJHOTO
rojojanus. [locie BCKpbITHS B X KpOBU KHCIIOpoaa He oOHapyxkuioch. Ilo3BosbTe! Ho kak ke
3TO MOKET ObITH? Bep B SIIMK MOJaBaiIoOCh OOJBIIOE KOJIMYECTBO BO3AyXa. MBIIIN WHTCHCUBHO



npimrany. [louemy ke OHM yMepiM OT KHCIOPOJHOTO TojomaHus? Heyxkemu ke HeHTpanmusanus
HUYTOXHBIX IO BEJIMYHMHE M KOJIMYECTBY 3JIEKTPO3apsIOB MOXKET JUKBUIAUPOBATH ra3000MEeH B
nérkux? Kak 3To HU Ka)KeTCsl HeMPaBIOTI0I00HBIM, OTIBIT IOTBEPKAAET STOT BBIBOA. Jla, Moxer!

JUnst mpoBEpKM 3TOrO SIBJIICHHS CTAaBWJIMCh MHOTOKPATHBIE JONOJHUTEIbHBIE ONBITHL. U
KK pa3 KUBOTHbIE yMUpAJIW B TOM SIIUKE, IJ€ B BO3AyXe ObUIM HEUTpaiu30BaHbl BCE
AJIEKpO3apsiibl MOHOB M a’3po30Jieil. 3HAYMUT, 3TU ONbBITHI MO3BOJSIOT CENaTh BBIBOJ. JKHU3Hb Ha
3eMJIe BO3MOKHA TOJIbKO B MOHU3UPOBAHHON BHELIHEH CpeJie.

Bo BTOpO# rpynme ombpITOB MPOBEPSIOCH BIMSHUE MCKYCCTBEHHOM MOHM3ALMK KHUCIOPOJa
BO3/1yXa Ha CaMOYYyBCTBHE XMBOTHBIX. MBIIIN NOMEIIAINCH B FEPMETUYHBIEC CTEKIITHHBIC SIIHKH,
rje KopMa U Bojbl OblIO JocTaTtouHo. [IpoBepsioch, CKOJIBKO BPEMEHM MOTYT IPOXHUThH MBIIIH,
HCIIOJIb3YSl TOJIBKO KHUCIOPOJ BO3/1yXa, UMEIOUIUICS B SIIIHKE.

[lo wncTeyeHMHM HECKOJBKHX 4YacOB OIPEAENEHHBIM IpO LEHT KHUCIOpOJa BO3yXa,
HEOOXOIMMBIN 11 HOPMAJIbHOM KU3HHU, KCIIOJIb30BAJICS MBIIIAMHU, MOCJIE YEro OHMU BIAJAlU B
cocTosiHuEe acUKCUU CO CIa0bIMM MpU3HAKaMU KU3HU. OJHAKO MOCIenyollas a3poUOHU3ALNS
OCTaBUIErOCsS HAYTOKHOIO KOJIMYECTBA KUCJIOPOJA B SIIMKE B KOPHE MEHsUIA KapTUHY ITOBEJICHUS
JKUBOTHBIX. BOT Kak onuceIBaeT 310 siBjieHue B cBoer kuure JI. JI. Bacuibes.

«KuBOTHBIE, yX)e ONU3KME K CMEpPTH OT YIAYyILIbsl, JIEKABIINE HEMOJBUKHO, C PEIAKUM U
HEMPaBUJIbHBIM JIBIXaHUEM, TOTYAC )K€ TOCJIC BKIIOUCHHs (B SIUKE) MprOOpa Ui MOHH3ALUH
BO3JlyXa OIpPAaBJUINCh, CATWINCh, HIOXAIU BO3AYX, IPUHUMAJUCh Oeratbh Mo Kamepe, — MpUUYEM
JBIXaHUE Y HUX BHOBb Yy4YallalOCh. BBIKIIFOUEHHE HOHM3aTOpa CHOBA IPHUBOJWIIO MBIIIEH B

cocTosiHUe acuKCHH. BroprnuHoe BKIIOYeHHE (HOHM3AIIN) OIISTh OAHUMAIIO MX Ha HOrH»L.

MHorouucieHHbIE aHAJIOTMYHBIE OIBITHI AMOHCKOro npodeccopa Kumypa, pycckoro yuéHoro
KusiHuipiHa ¥ Ipyrux NOATBEPANIIMN 3TU PE3YIbTAThI.

TakuM 00pa3oM, OTCYTCTBHE OTPHUIATEIBHBIX JJIEKTPO3apsiIoB B BO3AYXE HapylIaeT
ra3oo0MeH. YBelnuueHue 3apsaI0B KUCIOpoia YCHIIMBAET Tra3000MeH. JKU3Hb B HEMOHU3UPOBAHHOM
Cpezie HEBO3MOXHa.

Ecnu aTo yTBepkIeHHE BEPHO, TO U >KU3Hb B MOJIBOJHOM MHpE TaKXke J0JKHA 3aMHUpaTh B
HEMOHM3UPOBAHHOM BOJE, T.€. IBaXJbl JUCTWUIMPOBAHHOW Boje, Ouauctuiuiare. OMNBITHI 3TO
noarBepxkaaroT. Jlaxke améda, BbIHYTas U3 aKkBapuyMa U OMELEHHAs B OUUCTUIUIST, yMUPAET.

CKOJIBKO BpEMEHH MOTYT MPOXKHUTHh JKUBOTHBIE B HEMOHHM3MPOBAHHOW BHEIIHEH cpere?
HekoTopbie yu€Hble BbICKA3bIBAJIM MPEIIOJIOKEHUE, YTO 3TOT CPOK 3aBUCHUT OT BECAa UX MBILIL U
3armacoB MOHOB B opraHax. Ilo 3Toil rumoTese 4eroBEeK B HEHMOHU3MPOBAHHOM BO3[IyXe MOT Obl
MPOCYIIECTBOBATh HECKOJIBKO MECSIIEB, TaK Kak ero Bec mpuMepHo B 600 pa3 Oosble Beca MBIIIIH,
norubatonieid yepe3 25 vacoB. TOYHBIX CBEIACHHH IO ITOMY BOIMPOCY B JHUTEpaType IOKa He
nosBIsUIOCh. OHAKO U3BECTHO, YTO OTCYTCTBHE OTPHUIIATEIbHBIX HOHOB B BO3AYXE J1aXKe B TEUCHHE
HECKOJIbKUX YacOB YK€ OTPULIATEIbHO CKa3bIBAETCSl HA CAMOUYYBCTBUH JIFOJIEH.

JI. JI. BacwibeB mnMumier B TOH K€ KHUTe. «AdPpOHMOHM3alus JaBaja HECOMHEHHBIN
MOJIOKUTENBHBINA 3()(EKT BO BceX ciaydasix... MPeKpalauch *Kano0bl y JItoJIe 1a roJIoBHY0 00Jib,
Ha yXyAIIEHHE OOIIEro CaMOYyBCTBHS U T. ..

S cuwTaro, yTO HMOHHU3ALMSA BO3AyXa JETKUMH OTPHULATEIbHBIMU a’POMOHAMHU JOJDKHA
MIPOBOJUTHCS B IIaxXTaX, METPOIOJMTEHE, B IOABOJHBIX JIOJKAX, KOCMHUYECKHUX KOpaOisix, Ha
MPeANPUATHSIX.

B03)IyX Ha/J10 HOHU3UPOBATH

Hanwuuem B BO3yXe ONTUMAIBHOTO KOJIMYECTBA JIETKUX OTPHUIATEIHLHO 3apsSKCHHBIX HOHOB
(or 500 mo 5000 B KyOMYeCKOM CaHTHMETpPE BO31yxa) OOBSICHSIOTCS IeJeOHBIE CBOWCTBA
atMocepsl MUKpOKIMMAaTa, Hampumep AOxa3uu, TIe HaOII0JaeTCs IOJNTOJETHE MECTHBIX
xuteneid. Ha Temy o 1meseOHOM CBOMCTBE OTPHUIIATEIILHO 3apsHKEHHBIX HOHOB B BO3yXE HAITMCAHO
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U W34aHO y Hac W 3a pyoexkoM cBeimie 300 TpynaoB. B psme OONBHUII M KypOpPTOB ceifdac
(GYHKIIMOHUPYIOT 1IeJeOHble YCTAaHOBKM a’poHoHM3anuu. B Hameill neyat cooOmanocs 00
YCIEIIHOM  JIEYEHUH OOJIbHBIX TUIEPTOHUYECKOH O00Je3HpI0 U OpOHXMAIBHOM acTMOM,
MOMEIIIAEMBIX B «OUOTPOHBI» — KaMepbl ¢ HOHU3UPOBAHHBIM BO31yXoM (10 criocoOy mpodeccopa
M. b. ITanuenko, I'. A. SIkoBieBa u ap).

B xnure «Teopuss M mpakTHUKa JIEYEHHs WOHU3MPOBAHHBIM Bo3ayxom» JI. JI. Bacuibes
numier: «M3ydeHue a’poMOHU3ALMKU C TUTMEHWYECKOM TOYKM 3pEHHUs BBIIBUHYJIO W0 O
CYILIECTBOBAaHUM OINTUMAIbHOIO, Haubosee ONaronpusTHOrO s 3/I0pOBbS U CaMOYYBCTBUS
MOHHOIO peXuMa BO3/lyXa, KOTOPBIH ClelyeT UCKYCCTBEHHO CO3/1aBaTh U IMOJJEPKUBATH B KHUIIbIX
U pabounMx IMOMEIICHHUIX, HApAAy C ONTHUMAJIBHOM TEMIIEpaTypou, BIAXXHOCTHIO, TOCTATOYHOMN
BeHTWIsIMEe u mpou.». W nanee: «3BecTHO, 4TO BBEAEHHBIE B IMPAKTUKYy KOHAMIIMOHEPHI HE
TOJIbKO HE 000raiarmT BO3/1yX MOHAMH, a, HAlPOTUB, €ro Je3UOHU3UPYIOT... Maes o BkIoUeHUH
HCKYCCTBEHHOM a’pOMOHM3AllMM B CUCTEMY KOHAMIIMOHUPOBAHUS BO3yXa IPOMBIIUIEHHBIX U
IIKOJIBHBIX TIOMEIICHUI Oblla BBIJBMHYTA COBETCKMMH rurueHucramu (Paaben, Cemunkos,
Bapuies) emié B nagane 30-X rog0B».

Takum 00pa3zom, Al UCKYCCTBEHHOW [OTOJHMUTENbHOM HOHHM3AIMU BO3AYX, MPOLIEAIINN
KOHIMIIMOHEPHI, Ha TepBOe BpeMs A0JDKeH MpuHATh 0koio 1000 n€rkux oTpUIaTeNbHBIX HOHOB B
KyOuueckoM caHTumerpe. Takoil BoO3nyX OyIer coxpaHSATh 3J0pOBb€ U  IOBBIIIATH
MIPOU3BOIUTENBHOCTHBTPY/IA.

Haxomsice y cebst B kBaptupe, s noHm3Hpy0 Bo3ayx 1m0 1000 moHOB B KyOMUYECKOM
CaHTHMETpE.

Ha temy o seuyeOHBIX CBOMCTBaX a’pOMOHOB CeWyac HAMMCAaHO W 3alUILEHO OOJIbIIOE
KOJIMYECTBO Juccepranuil. Bo MHOrMX 001bHUIIAX YCHEIIHO UCIOIb3YETCS HOHOTEPAIHS.

Honbl nporus 0akTepuii

OTKpbITHE paHEe HEU3BECTHOI'O CBOMCTBA OTPULATENIBHO 3apsyKEHHBIX a’3pPOMOHOB —
YHUUTOXAaTh OakTepuu -npuHamiiexuT A. A. Mukynuny, I'. II. ['onoBanoBoit u A. I'. LeliTiuny c
npuoputeroM oT 1953 rona, korma ObIT CO37aH MEPBBIM ClieNUAIbHBIN ruapononnzarop MM-5.
Bnusinue noHOB Ha OakTepuu MpoBepssIoch cienyromuMm obpazom. Bpau I'. II. I'omoBanoBa
SABJISUIACH PYKOBOJMTENBHULIEH SCIEH, pPACHOJIOKEHHBIX B JBYX JOMaxXx. B ogHOM W3 HHX
['onoBaHOBa ycTaHOBHJIA YKa3aHHBIN MMAPOMOHU3ATOP AJIs HOHU3ALMK Bo3ayXa. B TeueHue roja B
3TOM JIOM€ JeTH O0JIeH 3HAUUTEIbHO MEHBIIIE, YEM B KOHTPOJIBHOM JJIOME 0€3 MOHMU3ALMU BO3TyXa.

B pa3zButne 3THX HccnenoBanui mo npockde A. A. Muxynuna u I. I1. ['ooBanoBoii B 1955 .
npodeccop A. I'. Lleittnun u Hayunsiii corpyaauk C. M. I'pombax mpoBenu noipoOHbIe HAydHO-
MEJUIMHCKUE MCCIEI0BAHUS BIUSHUS a’pOMOHOB Ha OakTepuu. Pe3ynbrarhl omyOiIMKOBaHBI B
1959 rony B «M3Bectmsix memarormueckux Hayk», TomM Ne 101. Ha cwe3ge mo MOHHM3aAIMM B
bynanemre noarBepxaeHbl (aKThl YHUUYTOKEHHUS OakTepuil MOHM3auuMed Bo3ayxa. BeiHeceHo
pellIeHHe. YCTaHABJIMBATh MOHU3ATOPbI B OOJIbHUIAX, ONEpallMOHHBIX M T. A. Hauato maccoBoe
IIPOM3BOJICTBO MOHK3aTOpoB B Benrpuu, lllBeiiapun u apyrux crpaHax. ABTop yOexna€H, 4yTO
Hpoyaiinee NpUMEHEHNE a3pOUOHU3AUN — OJIMH U3 IyTEeH YIIy4lIEeHUS 3J0pPOBbs HACEJICHUS U Y
Hac B CTpaHe.

Kakue HYKHBI Q3POUOHU3ATOPLI

B aspounonuzaropax, nzrotopisromuxcs HUJI «Coro3riaBcantexmpomMa», HOHU3AIMs, TOYHEE
AJNIEKTPOHHBIA BETEP, HOCTUTANACH 32 CUET KOPOHHOTO pa3psna, 3(p(EeKTHBHO BO3ZHUKAIOIIETO MPHU
HAIpsO>KCHUW Ha HMIJIaX B HCCKOJIBKO ACCATKOB TbICAY BOJIBT, T.C. Kpal\/’IHe OITaCHOM TOKE. KpOMe
TOro, OHMH CTaBAT ITallUCHTA IIO/ BO3IIGI\/IICTBI/IG BpCIAHOI'O, MPOTHUBOCCTCCTBCHHOI'O IIOJA, T.C. C
OTPUIIATEILHBIM TIOJIIOCOM B paiiOHE TOJIOBBI, B TO BpeMs Kak MPUPOJA MOCTABWIIA YEJIOBEKa
HOTaMHU Ha 3€MJII0, 3apsSKEHHYIO0 OTPULIATENIbHBIM 3apsiI0M JIEKTPO3HEPIHH, a TOJIOBOM oOpaTuiia K
MOJIOKUTEIIBHBIM 3apsaM HMOHOC(EpPbl. DTU a’pOMOHU3ATOPHI CHOCOOCTBYIOT BO3HUKHOBEHHUIO B



BO3/yX€ 030HA M OKHUCH a30Ta — BPEIHBIX JUIS YeJIOBEKa ra30B.

Marno TOro, HWOHBI KOPOHHOTO paspsija BecbMa HEHOJroBeuHbl. Kak yka3bpIBaeTcsi B
JTUTEpaType, COXpaHEHHUE 3apsiaa TaKMX HOHOB OTPENENISIEeTCs CPOKOM OT 2 10 S cekyHa. [losTomy
OCYIIIECTBUTH PABHOMEPHYIO HWOHH3AIMIO OOJIBIINX IOMEIIEHHH HEBO3MOXHO, M JUIMHHBIC
BEHTHJIIIMOHHBIC TPYOOIIPOBOBI HE MOTYT IOHECTH B MOMEUICHUS HOHU3UPOBAHHBIN BO3/IYyX.

Tonbko nocne AIUTEeNbHON paboThl B TEYEHHE TPEX JIET aBTOPY ATOM KHUTH C COTPYAHUKAMU
yIaJIOCh CO3JaTh HOBBIK THIT JAEMIEBOrO MPOCTOTO THAPOMOHU3ATOPA, TCHEPHPYIOLIETO IIPH
MTOMOIIY THUTIOBOTO 3JieKTpoMoTOopa B 350 BT 0KOJI0 3 MIJITHOHOB JIETKHX OTPHUIIATEIIBHBIX HOHOB B
OJTHOM KyOMYEeCKOM CaHTHMETpe BO3layxa 3a cuér Oamrodddexra (pacmbuieHHs BOIbI). 3aMepsbl
MPOU3BOAMINCE CYETYMKOM «TapTy» Ha pacCTOSHUM B OAMH METP OT BBIXOJHOTO OTBEPCTHS
MOHM3ATOPA.

MomudurmpoBanusiii «I uapounonusarop Mukynuaa MM-51» (aBTopckoe cBuaeTenbcTBo No
115834) no3BoJisieT HACBHITUThH BO3yX B paOOUYUX M JKUIIBIX MOMEIICHHSIX AieKkTpo3apsaamu ot 1000
1o 5000 noHOB Ha KyOMYECKHI CAHTUMETP BO31yxa. B HacTosIee BpeMst 3TOT HOHU3ATOP MPOIIEN
YIIOBJIETBOPUTENFHO O(UITHANIbHBIC UCIIBITAaHUS Ha npennpustuu. Ha puc. 21, 23, 24 nanpr oOmmii
BUJ, JCTAIM WOHHM3aTOpa W KpHBas >KU3HW HWOHOB. JIs WMHAMBHIYaIEHOTO KOMHATHOTO
MOJIb30BaHMSI aBTOp cozfman Monenb HVM-5, pa3peméHHyl0 K CEepHHOMY TIPOU3BOJICTBY
Mumszapaom CCCP. Ha puc. 22 moka3aH HMOHHM3AaTOp, CHEIAHHBIA aBTOPOM W TPYIIIOH
COTPYIHHUKOB /ISl CTAHIIMI MOCKOBCKOTO METPO, TJI€ OH YCIEITHO MPOIIET UCIIBITAHHS.

Fnasa VIl
XU3Hb B 3JIEKTPUYECKOM TINOIJIE

3apsiikéH JIM YeJI0BeK YIEKTPUIeCTBOM ?

CoryiacHO HOBEHIIMM HCCJIEIOBAHUSAM, 3E€MHOM IIap 3apsik€H OTPHULATENIbHO, TO €CTh
M30BITOYHBIM KOJMYECTBOM CBOOOJHBIX AJIEKTpO3apsnoB, okoso 0,6 MwmmoHa KyJaoHOB. JTO
OY€Hb OOJIBILION 3apsi.

OtrankuBasch Apyr OT Apyra cuiamu KysioHa, 3JIEKTPOHBI CTPEMATCS CKOTHMTHCS Ha
MIOBEPXHOCTU 3eMHOT0 Iapa. Ha GosbIioM paccTosHUM OT 3€MJIM, OXBaThIBasi €€ CO BCEX CTOPOH,
HaxoauTcst noHoc(epa, cocTosas U3 OOJIBIIOrO KOJIMYECTBA MOJIOKHUTEIBHO 3apsSyKEHHBIX HOHOB.
Mexnay 3emnéit 1 noHoc(epoi cymecTByeT eKkTpudeckoe nosie. [Ipu scHoMm Hebe Ha pacCTOsTHUU
MEeTpa OT 3eMJIM Pa3HOCTh MOTCHIHMAIOB JocTHTaeT mpuMmepHo 125 BonbT. [lodTOMY MBI MMeeM
MPaBO YTBEPK/ATh, YTO JEKTPOHBI, CTPEMSIIUECS O] ICUCTBUEM ITOJISI BRIPBATHCS C TTIOBEPXHOCTH
3eMJIM, TIPOHHUKAIM B TOJIbIE CTYIMHHU M 3JEKTPOIPOBOJIHBIE KOHIIBI HEPBOB MBIIII TEPBOOBITHOTO
YeJl0BEKa, XOJMBILEro Mo 3eMjie OOCHKOM, HE HOCHBILIErO Caror Ha 3JeKTPOHENPOHULIaeMON
HCKYCCTBEHHOM MOJIOIIBE. DTO MPOHUKHOBEHUE 3JIEKTPOHOB IPOAOJIKAJIOCH TOJBKO JI0 TE€X IOP,
Mmoka oOIui CBOOOJHBIA OTPHUIATEIBHBIM 3apsij] YeJIOBEKa HE JOCTHUTAN MOTEHIMANa 3apsja Ha
y4acTKe MTOBEPXHOCTH 3E€MJIH, TJie OH Haxoawics. [1o nelicTBueM 1oJis 3apsijibl, IPOHUKIIHE B TEJIO
YEJIOBEKa, CTPEMWINCh BBIPBATHCA HAPYXKy, TJ€ M 3aXBaThIBAJIMCh, PEKOMOWHUPOBAINCE,
MOJIOKUTENIBHO 3apsHKEHHBIMU HOHAMHM  aTMoc(epbl, HEMOCPEICTBEHHO COIPHKacaBIIeHcs ¢
OTKPBITBIMU KOXXHBIMH TIOKPOBaMHU TOJIOBBI U PyK. Te€l0 4YeloBEKa, €ro >KMBBIC KJICTKH W BCE
(yHKIIMOHATBHBIE 3aBUCHMOCTH METa00JIM3Ma MUJUTHOHBI JIET ObUIM MPUCTIOCOOJICHBI MPUPOIOHN
JUIs  3I0pOBOM JKM3HM UEJIOBEKAa B YCJIOBHUSX OKOJIO3EMHOTO 3JIEKTPUYECKOro IMOJIsl U
ANEKTPOOOMEHA, BBIPAKEHHOTO, B YAaCTHOCTH, B IPUTOKE DJJIEKTPOHOB B CTYIIHH MU OTTOKE,
PEKOMOMHAIINH, SIIEKTPOHOB B TMOJIOKUTEILHO 3apsKEHHBIE HOHBI aTMOCQEPHI.

Temneps MBI TOJDKHBI 3371aTh ce0€ HECKOJIBKO BOMPOCOB. MOTJIM ObI MBIIIIIBI YEJIOBEKA HOCUTh
B ce0e TMOJIOXKHUTEIBHBIHN AeKkTpo3apsan? Het, He MOriu, Tak Kak 3JIEKTPOHBI C IIOBEPXHOCTH 3EMITH
HEMEJICHHO WX HelTpanu3oBayid Obl. MOIM JIM MBIIIIBI HE UMETh HHKakoro 3apsya? Her, He
MOTJIH, TaK KaK 3JIEKTPOHBI 3eMJIU WX 3apsamm Obl. OTCI0Ia MBI TIOTIBITAEMCS ClIeTaTh MEPBHIA U
BOKHEUIIINIA BBHIBOJI. COMPUKACABIITNECS C 36MJIEH MBIIIIBI )KUBOTHBIX U YeIOBEKa ObUIA YCTPOCHBI



IpPUPOJOM TaK, YTO OHM JOJDKHBI ObUIM HECTH B cebe OTPULATENbHBIN 3JIeKTpo3apsi,
COOTBETCTBYIOIIMN BEJIMYMHE 3apsiia 3€MHON IIOBEpPXHOCTH, HAa KOTOpPOHl KHBOE CYIIECTBO

HaxXoauJIoCh B HaHHBIfI MOMCHT.
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Puc. 25. Ayspanvusie snekmpuueckue nojs 60Kpye pulo.

Bennunna oTpunaTeabHOro 3apsijia 4eJI0BEUYECKOro Tejla JOJDKHA MEHATHCS B 3aBUCUMOCTH OT
HaNpsLKEHHOCTH AJIEKTPUYECKOTO IMOJIsl B JAHHOM TOYKE 3€MJIM B JaHHBI MoMeHT. Jlaxke y pbiO
roJIOBa HECET MOJIOKHUTEIbHBIHN, 8 MBIIIIIBI TeJIa — OTPULIATENIbHBIN 3aps (puc. 25).

[IpyurMH K KM3MEHEHHMIO HANPSKEHHOCTH DJIEKTPUUECKOro IMoJig Oo4eHb MHoro. OnHa u3
[JIaBHBIX — OOJIaYHOCTh, HECyllas CHJIbHEWIINE MECTHbIE AJeKTpo3apsiabl. OHM JOCTHralT B
MOMEHT 00pa30BaHUsI MOJIHUN JI€CATKOB MIJIJIMOHOB BOJIBT. B )KMBOM Opranusme Ha MOBEPXHOCTH
KOXHU HaNpsDKEHHOCTh 3JIEKTPO3apsAIoB JOCTUIaeT WHOTJA TaKOM BEJIMYMHBI, YTO MOSBIISIOTCA
UCKpPBI IIPH CONPUKOCHOBEHUH C METAJJIOM, NPH CHATUU HEHIIOHOBOTO OEJIbs.

CornacHo NpoU3BENEHHBIM aBTOPOM IKCIIEpUMEHTaM, (u3udeckas paboTa CONPOBOXKIAECTCS
CHIDKEHHMEM 3apsijia MbIIIEYHBIX KJIETOK, ydyacTBoBaBUIMX B Hell. [loa3apsiika mpoucxoauT 3a cuér
MIPEBPALLEHUS DPHEPIHMH XUMHUKO-OKHCIUTENIBHBIX PEeaKIuil ¢ OONbIIUM K.II.J B 3JIEKTPUUECKYIO
MOJIOKUTENBHYI0 M OTPULATEIbHYIO DSHEPruio, TO €CTh IpHpOJa YKe pemmia mnpodiemy
XUMHMUYECKOTO 3JIEMEHTa, HaJl KOTOPOW TpyasaTcs yu€Hble W HHKeHepbl. ClieJoBaTeIbHO, JKU3Hb
KJIETKA ¥ OOMEH BEIIECTB B HEH COMPOBOXKIAETCS OECIHpPEPhIBHBIM JIEKTPOTreHe30M (0OMEHOM).
Yem MoJIO)KE M 37]0pOBEE CYIIECTBO, TEM HMHTEHCUBHEE B HEM anekTpooOMeH. Ecim HapymuTth
OecIpepbIBHBIN AJIEKTPOreHe3, HapuMep Mepepe3arb HEPB, TO MBIIIIA, KaK U3BECTHO, IOCTEIICHHO
YMHPAET U «BBICBIXAET», HECMOTPS Ha IIPOA0JIKAIOLIEECS KPOBOOOPALICHHE.

Hogeiimue Habmonenust corpyqHUKoB MHCTUTYTa OOIIECTBEHHON M KOMMYHAJIbHOM TUTHEHBI
MOKa3ajiy, 4TO MpU MepeMeHe MOTObl CAMOYYBCTBUE OOJBHOIO YEJIOBEKAa 3aBUCUT OT BEIMYHHBI
MECTHOW HaNpspKEHHOCTHU MOJIS 3€MJIM, TaK e KaK U OT U3MEHEHUs! 0apOMEeTpUYECKOTO JaBJICHHUS,
B OOJIBIIMHCTBE CIy4aeB COIMYTCTBYIOLIET0 U3MEHEHHUIO HAPsLKEHHOCTH noJisi. Ho Tak kak B ObITY
Mbl HE UME€eM MNPUOOPOB JUIsl U3MEPEHHUS BEIUUMHBI HAMPSKEHUsS IOJIA 3€MJIM, TO U OObICHIEM
COCTOSIHUE CAMOYYBCTBUSI HE OCHOBHOW HPUYMHOM — H3MEHEHUEM HANpsHKEHHOCTH MO, a
CJICICTBUEM — MaJIcHHEeM 0apOMETPHUUECKOTO JaBICHMS.

HoHbI BJIaKHOHI 3eMJIH



®iopa pearupyeT Ha 3JIEKTPO3apsibl TOYHO Tak *ke, kKak (ayHa. Hoseilmme ucciaenoBanus
MIOKa3aJiy, YTO 3JIEKTPOHBI C OTPULATENLHO 3apsDKEHHBIMU MOHAMM BJIAXHOW 3€MJIM IPOHHUKAIOT B
KOPHH BCEX PACTEHMM M OCMOTHYECKHUMH CHJIAMU U CUJIAMH 3JIEKTPUUECKOI0 MOJIs MOIHUMAIOTCS C
MUTATEIBHBIMHA COKAMH JIO JINCTHEB JIEPEBHEB, PACIIOJIOKEHHBIX JJayKe Ha BhICOTE CBBIIMIE S50 METPOB
Haj 3eMJEH, oTKyna U cpeiBatoTcsi B atMocdepy. OmyOinukoBaHbl (GoTorpapuu 3JIEKTPUUECKUX
U3IIy4YeHUN M3 KOHYMKOB JMCTheB. [IpuBoaminch AaHHble 00 M3MEHEHHHM CTPYKTYpPbl KIIETOK
pacTeHuii BO BpeMsl Ipo3bl, TO €CTb BO BPEMS CUJIBHOTO M3MEHEHMSI HAIIPSDKEHUS JIEKTPUYECKOTO
noJist. bo1o Ob1 00MBIION OIIMOKON TOMYCTUTD, YTO M B KUBBIX KJIETKAX Y€JIOBEKa BO BPEMS I'PO3bI
U TOCJIE B3PHIBOB Ha COJIHIIE HE MPOUCXOUT MOTOOHBIX U3MEHEHUH, B KOHEYHOM UTOT€ BIIUSIOLIUX
Ha 3/J0pOBbE, CAMOYYBCTBHE U JJa’Ke KHU3Hb deroBeka. K coxkaneHuro, Hayka emé OKOHYaTeIbHO He
pacirdpoBaia 3TU SIBJICHUS, XOTSI COBPEMEHHBIE UCCIIEIOBAHMS HE TOJIBKO MOATBEPIMIH BIUSHUE
AJIEKTPUYECKOTO TMOJIsI M KOCMMYECKHX Jydell Ha IOBEIEHUE JKMBBIX CYIIECTB, Ha U AU
BO3MOXHOCTb U300pECTH CIIOCOOBI JICUEHHUS TSKENIBIX 3200J1€BaHUN JIEKTPUUYECKUMHU TTOJISIMH.

B UWuctutyre ¢usnonorun pactenuit AWl CCCP pokxtopom Ouosiornyeckux Hayk 0.
KypOULKUM MOCTaBJIEH PsAJl ONBITOB MO M3YYEHUIO BIUSHUS 3JIEKTPUUYECKOTO MOJI HAa PAacTCHHUS.
Ycunenue mosis A0  M3BECTHOM BEJIMYMHBI  ycKopsieT pocT. [loMmemeHne pacreHuii B
IIPOTUBOECTECTBEHHOE TI0JIE — HAaBEPXy OTPULIATEIbHBIN IOSIC, a B 3€MJIE MTOJI0KHUTENbHBIH — POCT
yrueraet. KypOunkuii cuuTaer, 4ro 4yeM OOJbllle Pa3HOCTh MOTEHIHUAIOB MEX]y BCXOJaMH U
aTMocdepoii, TeM UHTEHCUBHEE poTekaeT GoTocuHTe3. B opamwkepesx ypoxkail MOXKHO YBEIUYUTh
Ha 20-30%. Bompocamu BIMSHHUS DIEKTPUYECTBA HA PACTCHHS 3aHUMAETCS P HAayYHBIX
yupexieHuit: LlentpanbHas reHeruueckas yaboparopus umenu WM. B. Muuypuna, coTpynHUKH
6orannueckoro caga MI'Y u np.

3ﬂeKTpI/I‘IeCTBO H 3a3€eMJICHHEC Y€/I0BECKA

Kakne >xe W3MEHEHWS B JKM3HHM 4YEJIOBEKa OOYCIOBWJIM €r0 OTXOJ OT €CTECTBEHHOTO
MEepBOOBITHOTO OBITHS? UenoBeK HaJeNl caroTd, BBICTPOMI JOMa, W300pEN TOKOHETIPOBOISIIHIMA
JIMHOJIEYM, PE3UHOBBIC TIOJIONIBEI, 3aJIMJI YIIUIBI TOPOJOB U AOPOTH acdambToM. YemoBek ceroHs
ropas3/io MEHbIIE COTPUKACACTCS C 3JICKTpo3apsgaMH 3eMid. B 3ToM onHAa W3 TPUYHH TaKUX
«OOLIEOCTYHbIX»  OOJIe3HEH, Kak TOJIOBHbIEe  00JiM,  pa3ApaXKUTENbHOCTb,  HEBPO3BI,
CepACYHOCOCYIUCTHIE 3a00IeBaHus, OBICTPAst yTOMIISIEMOCTb, TUIOXOH COH U TIp.

B mpomutom 3eMckue Bpadu MpOTHCHIBAIN OOJIBHBIM MPOTYIKH OOCHUKOM 1O poce. B AHrmumn
U ceruac (yHKIIMOHUPYET HECKOIBKO OOIIECTB «O0COHOXKEK». ITO JICUCHHUE HEJIb3sl Ha3BaTh MHAYE,
KaK «3a3eMJICHUE TeJa MaleHTa.

[Touemy ObI W HamM He HCHPOOOBATH METOJA <«3a3eMJICHHUS», YTOOBI HM30aBUTHCS OT
MCPEUUCIICHHBIX BBIIIC HA30MIMBBIX HexyroB? IlepBbie ke OMBITHI, MPOBEAEHHbIE MHOKO (OHH
omyonukoBanbel B 1958 1. B Ne 6 xypHana «CropTuBHas H3Hb Poccuu»), mokasanu, 4Tto Jaxe
MPOCTEHIIHE IEKTPUIECKHAE MPHOOPHI CIIOCOOHBI PETUCTPUPOBATH TMOSIBIICHHE B W30JMPOBAHHOM
OT 3eMJIM YEJIOBEKE BPEIHBIX, IMOJOKHUTEIBHBIX JIEKTPO3apsAI0B, BOSHUKAIOIIUX B MPOIECCE €ro
TpyZAa U B OOBIICHHOH XM3HH. Tak, HaIpuMep, ecIu YeI0BeK, JI0KACh B TIOCTEIb, HATSIHYI Ha ce0s
onesio, To OH, Mo ombiTaM M. A. OcTpsKoBa, 3apspKaeTcs BpPEIHBIM, MPOTHBOECTECTBEHHBIM
CTaTUYECKUM TIOJIOKHUTEIBHBIM 3apsiioM ¢ HanpsokerneM okosio 600-700 Boset. Ilpu xompbe HO
T0JTy, TIOKPBITOMY JIMHOJICYMOM, TIOJIOKUATEIBHBIC 3aps/Ibl JOCTHTAIOT THICSYU BOJIBT. VIHBIE JrOaN
HACTOJIBKO 3apsDKEHBI  BPEIHBIM TIOJOXKHUTEIBHBIM DJIEKTPUYECTBOM, HYTO C HHUMH OIIACHO
3I0pOBATHCS HECYIINM OTPUIIATEIBHBIHN 3aps], TaK KaK HCKPhI 00KHUTAIOT PYKH.

B xypHane «3HaHuMe — cujia» HECKOJBKO JIET Ha3aja Oblia omyOiMkoBaHa craThsi «UTto
MeIIaeT BOAMTENSAIM» B Hel paccka3bplBaJoch 00 OJKCIEPUMEHTE, B pe3yjibTare KOTOPOTO
BBISICHUJIOCH, YTO BOJMTENb aBTOMOOWJIS, OTTOPOXKEHHBIH OT 3JIEKTPOHOB M DJICKTPUUECKOTO TTOJIS
3eMJIM METAJUTMYECKHUMH SKpPaHAMH Ky30Ba M PE3MHOBBIMH IIMHAMH, yYCTaBall BABOE ObICTpee, 4eM
MOJIBEP’)KEHHBIN BO3JCHCTBUIO TOJIA 3eMid. S Tojararo, 4TO SJIEMEHTHI 3a3eMJICHUS JIOJKHBI
MOJIOKUTEIFHO BIMATH HA MPOU3BOIUTEIHLHOCTh Tpyna. Jisi 3TOr0 HY)KHO YCTPOUTH 3a3eMIICHHS
MI0JIOB, KPOBATEH, CO3/1aTh TOKOIIPOBO/IAIIME TIOIOIIBHI /17151 OOYBH.



OnbITel TOKa3anu, 4YTO Jro0as yMCTBeHHass WM (u3mdeckas paboTa, BBITIOIHAEMAs
YeJI0BEKOM, KOTOPBIA M30JUPOBAaH OT 3€MJIH, COITPOBOXK/IAETCS YMEHBILIEHUEM €r0 OTPULATEIbHOTO
MpUPOAHOTro 3apsana. OJHAKO HU OJHO M3 ONMMCAHHBIX U3MEHEHUHN JIEKTPUUECKOro MOTEHINAala He
HaOMoJaeTcsT U HE 3aMepsercs JaXe CcaMbIMM TOYHBIMM HpuOOpaMu, €ciad TeJlO ueloBeKa
COITPUKACAETCA C 3€MJIEN WM CBSI3aHO € 3eMJIEW MPOBOAHUKOM. HenocTaTok 3EeKTPOHOB TOTUYAC K€
mukBuaupyercs. Ha mo6om ociuiuiorpade jierko 3aMeTuTh 3TU TOKU M ONPEIEIUTh UX BETUYHHY.
Ha puc. 26, 27, 28 nokazaHsl ayspaibHbIE ITOJISI, OKPY)KAIOIIUE YEIOBEKA.

JlyamuM  cpencTBOM  3a3eMiieHHSI  SIBISETCA  JIIOOOW TONBIA  WIIM  WM30JMPOBAHHBIN
METaJNINYECKHUI MPOBOJ, OJIHUM KOHLIOM MpUNIASHHBINA K KpaHy, K TpyOe BOJIOIpoBOoAa WK OaTapee
OTOIUIEHUS, a APYTUM, TOJIbIM, KOHIIOM 4Yepe3 HEp)KaBEIOIIYI0 IUIACTUHKY MPIKAThIA K Teily
yejoBeka (JIydine Bcero K CTymnHsM). Bo BpeMs yMCTBEHHOrO TpyAa TIOJIE3HO JEpiKaTh
METAJUIMYECKUH 3a3€MJIEHHBIM IPOBOJOM IIAPUK WM IPYrOM METALNIMYECKHUW NPEIMET B JIEBOM
pPYKe, a BO BpeMs CHa KOHeEI 3a3€MJIEHHOTO MSTKOIO TOHKOTO TOJIOrO IMPOBOJA MOXKET JIeXkKaTh,
HanpuMmep, MOBEpPX MPOCThIHHU, O0XBaTbiBasg TIOPsK. Celyac cTajgo U3BECTHO, YTO 33 PyOEKOM yxke
PEKIaMHUPYIOTCSI TOKOIIPOBOISIINE PE3UHBI, JTUHOJEYMbl U APYrue TOKOIPOBOJSAIINE MaTepHAaIb
JUISL TIOJIOB YKHJIBIX U MPOU3BOICTBEHHBIX TOMEILIEHUH.

Puc. 26. Ayspanvnoe snekmpuueckoe none, 603HUKamOwee 3a Cuém OUONOMEHYUALO8
cokpawaiowetics myckyramypol pyku. (3apecucmpuposano 6 nabopamopuu Gusuonocuueckoll
Kubepnemuku Jlenunepaockoeo eocyoapcmeennozo yuusepcumema. Kapmuna ne saensiemcs
MOYHBIM OmMobpadiceHuem nojs, a npeocmasisiem coOou ICKU3, NOJVYEHHbIN C NpUMEeHeHUeM
MEMOO08 MOOENUPOBAHUSL).



Puc. 27. llonnas cemxa snexkmpuueckozo nois cepoya. Llughpamu 0o603navenvt nomenyuavl 6
MULIUBOILINGX — OMHOCUMENbHO — 3eMAU 8  MOMEHm  MAKCUMAIbHO20 — pazeumusi  3yoya
ayapakapouocpammul. Henogex cmoum Ha npogooaueli nogepxnocmu. OpoumanbHulil ICKU3 NOJA.
(Huacpamma cnama 6 nabopamopuu gusuonocuueckol kubepremuku Jleneocynusepcumema noo
pykosoocmeom npo. I1. U. I'ynsiesa).

! Jomanpyouni
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Puc. 28. Cxema ycmanoexu o1 ayspanvHoti cucmemsl pecucmpayuud d1eKmpuieckux noieu.

ITocne myGmuKkanuy CTaTby O MOJIB3€ 3a3€MJICHUS MOSBWINCH MOCIEN0BATENN MOErO METOJA.
Bce oHM 0TMeEUaroT pe3Koe MOBBIIEHHE PA00OTOCIIOCOOHOCTH, a TAKXKE YIy4IIEHHE CHA U 310POBbSI.

Fnaesa VIl
PACNOPAOOK TPYOAOBOIO AHA

byauneHuk 3BoHUT B 7 4yacoB. Ilpochimatock. CHMMa € HOT 3a3eMJIEHHE M BKIIIOYAIO
KOMHATHBI HOHU3ATOP.

[ToTsruBaroch u, N€xka B MOCTENIM HA CIIMHE, HAYMHAIO JAbIXaTEIbHYIO TUMHACTUKY. [ TyOoKuit
BJIOX, CTPEMJICHHE HANpaBUTh aAuadparMy K HU3Y KHBOTA, 33J€PKKa 3 CEKYHJbI U MOPBIBHCTHIN
BBIJIOX uepe3 cxarbie Tyosr 8-10 mopumsamu, Takux ynpaxsaeHuit s npoaensiBato 10, kaxmoe o 6
CeKyH/]I, oOuiee BpeMs — 1 MuHyTa.

Jlanee npoBOKY BOJIEBYIO THMHACTUKY — 1 MuHyTa.

3areM, poJoJDKasl JIeKaTh Ha CIMHE, JAeNal0 YIpakHEHUE, Ha3blBaeMoe «Bejocuren». Pyku
nox 6enpa. Horu moaHSATH KBEpXY U JACTAIOT IBMKSHHS KaK MpH e3¢ Ha Benocunene. 20 060poToB
Ka)/I0M HOTOM. 3aTeM HOTH BBHINPSMIIIOTCS, OMMCHIBAIOT KaK MOJKHO 0oJiee IMHUPOKKEe KPYru 3 pasa



u cHoBa «Benocurnen» — 20 pa3. 1 tak — 3 mukona. Kakaenid mukit 25 cekyH 1, Bce yIpaKHEHHE —
2 MHUHYTEI.

BcraB ¢ mocrenu, HauMHAIO TUMHACTUKY C JBYXKHJIOTPaMMOBBIMU raHTensimu. Criepa
yIOpaXXHEHUS JUIsl PYK, 3aT€M IpHUCEIaHMsl, HAaKJIOHbI, IOBOPOTHl — BCEro S MUHYT. O4eHb 0010
KOMIUIEKC, pa3zpaborannbiii 0. [1lanomHUKOBEIM — CcTapimiuM TPEHEPOM MOCKOBCKOTO OacceiiHa
«aiika» (puc. 29).

KoMniiekec rHMHaCTHYeCKHUX ynpamneﬂuifl

1. VcxonHoe nojoxeHne — OCHOBHAsI CTOMKA, TaHTENHU B OIYILIEHHbUI— PYKaXx.

[ToaHsTH IpsIMBbIE PYKH BBEPX C OJJHOBPEMEHHBIM IMOJHUMAHUEM Ha HOCKU — BJI0X. Omyckas
PYKH BHU3, BEPHYTHCS B MICXOTHOE TIOJI0KeHHEe — BbII0X. [loBTOpuTh 10-15 pas.

2. McxomHoe TOJOXEHHE — OCHOBHAs CTOWKA, TAHTENHM B OIYIICHHBIX PYyKaxX, JIaJOHU
oOpallieHbl BIepé.

[TonepeMenHble crubaHus U pa3rudaHus pyK B JIOKTEBBIX cycTaBax. Bo Bpems crubanus pyk
raHTeNu KacaloTcs IJIed, a JJOKTH OCTAI0TCsl HEMOABMKHBIMU. [IpixaHue npousBosbHOE. [IoBTOPUTH
15-20 pas.

3. McxoaHoe noNoKeHne — PyKH C TaHTENISIMU BIlepen. Pa3BecTn mpsiMble pyKd B CTOPOHBI

70 OTKa3za TaK, YTOOBI JIOTIATKA COEAWHWIACH, — BJOX, CBECTH PYKH Iepell coO00i — BBIJOX.
[ToBToputs 10-15 pa3.
4. VcxomHOE€ TIOJIOKEHHE — CTOSA, TYJIOBHINE HAKIOHEHO BIEPEN A0 TOPH30HTAIBHOTO

MIOJIOXKEHHUSI, PYKU C TAHTEJISIMU OITYILIEHbI BHU3, JTaJJOHU BHYTPb. [I0AHATH NpsiMble PYKU B CTOPOHBI
— BJIOX, OITYCTHTH PYKH B UCXOTHOE TOJI0XKeHHe — BbIAOX. [loBTOpuTh 10-12 pas.

5. HcxonHoe mojoxeHue — CHUAS Ha CTyJe, CTYMHH HOT 3aKpEeIUIEHbl 32 HEIMOJBHXKHYIO
OIIOPY, PYKH C FaHTEJISIMU 32 TOJIOBOH.

MenneHHO HAKJIOHUTBCS Ha3aj, [OBOpayMBas TYJIOBMILE BJIEBO, — BJIOX. BepHyThcs B
UCXOJHOE MoJIokeHue — BbIIoX. [Iponmenars To ke camoe, MOBOpayMBas TYJOBHILE B IPaBYIO
cropony. [ToBToputs 6-8 pas.

6. McxomHoe mosyiokeHne — Jiéka Ha CIUHE Ha TMOJIy WIIM Ha CKaMeWKe, PYKH C TaHTEeISIMU
BJI0JIb TYJIOBHILA, JIAJJOHU BHHU3.

[ToaHsTh mpsiMble PYKHU BIEPEA U ONMYCTUTH HazajJ /0 KacaHus mosia — BJIoX. OOpaTHBIM
JBIDKEHUEM PYK BEPHYTHCS B UCXO/IHOE TMoJIoKeHne — BbIIOX. [ToBTopuTs 10-15 pas.

7. VcxoaHO€ NOJI0’KEHNE — HOTH LIUPE IJIeY, PYKU C TaHTEJISIMU BBEPXY.

CnenaB BJOX, HAKJIOHUTD TYJOBHUIIE C OJJHOBPEMEHHBIM MaxOM pyKaMH BHU3 U Ha3aJ MEXIY
HOT — BBIJIOX. BBIIpsAMIISIS Ty/TOBHINE, IOAHATH PyKH BBepX — BIOX. [loBropuTs 8-12 pas.

8. HcxonHoe 1moJioskeHre — HOTW Ha IMIMpPUHE TUIed, PYKH C TAaHTEsIMH BBEpXy. Bparienus
Ta30M B OJIHY U JPYTyIO CTOPOHBI. J{pIXaHUE HE 3a/1epKUBaTh.
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Puc. 29. Komnnexc eumnacmuueckux ynpajicHeHuil.

[Tocie rUMHACTUKU MEPEX0XKY K 3aHATHSIM HA «MAIMHE 370POBbS» (CM. NPHIOKCHUE) U
JIeJato TPH HUKJIA 1o 15 mosHbIX ABMKeHHi TymoBuieM Brepén u Hazan (puc. 30).

. :
Puc. 30. Vnpasxcuenus na «vawiune 300po6bs».

[Mocre Kaka0To IUKIIA — OT/ABIX C TITyOOKUM JIbIXaHHEM (BOX — HOCOM, BBIJIOX — PTOM),
Ka)/IbI IUKJT 2 MHHYTHI, @ BCETO 6 MUHYT. 3aTeM BBIKITFOUA0 HOHU3ATOP.

OneBaroch B TPEHUPOBOYHBIH KOCTIOM M Oe€ry 1o Iepeyikam M OyinbBapy 3 KHIOMETpA,
nepeMexass Oer OBICTPBIM IIAaroM KaxkJaple 5 MHHYT, KECTKO CTymas Ha BCIO CTYIHIO C
IPEeUMYIIeCTBOM Ha mAaTKy. [locie Havama «BTOPOTO IBIXaHUS» BJIOX — YETHIPE IIara, BBIJOX —
yeThipe mrara. Jias ouncTku JaE€rkux mocie Kaxapix 25-30 maros genaro riryookuit Baox. (Eciau Ha
yIUIe OYeHb IUI0Xas 1Moroja, Oerarw TPYCIOW Ha MeCTe WM TI0 KOPHAOPY, Ty/Aa-Cio/ia 1Mo S maros
— 10 muHyT).

3areM Jenar0 BUOPOrMMHACTHKY (IIECTBICCAT COTPSACCHUI-NOIBEMOB HAa HOCKaX Ha OJMH
CaHTHMETp U yJIapOB MATKAMH IO T0JTy B Tipoéme JBepH). Ha 3To TpaTuTcs 2 MUHYTHI.

Ecmm Bo Bpemsi 3apsiikd He OBUIO IOTOBBIIENEHUS, TO NMPHUCTYNAld K KOMHATHOW OaHe B
BaHHOW — 5 MUHYT, 3aTeM Ayl — 1 MHHYTa, cliepBa TEIUIBINA, 3aTeM MPOXJIaAHbIN. FIToro 6 MUHYT.



Ecoun Her Bpemenu Ha aymi, TO oOs3aTeNbHO OOTHpar0 BCE TEJIO MOXHATOW pykaBuiled. Boma
KOMHAaTHOW TeMIIepaTyphl.

3areM Operoch IICKTPOOPUTBOM, YMBIBAIOCH M 0JieBatoch — 10 MUHYT.

Takum o00pa3zoMm, yTpeHHee BpeMs, HeoOXoauMoe JUIsl 3J0pOBOM  (PHU3HMOJOTHYECKOM
MOJITOTOBKH OPraHW3Ma YeJI0BEeKa K TPYIOBOMY JHIO, COCTABJISICT:

1. 10 ynpaxxHeHU# TbIXaTeIbHOW THMHACTUKH B IMTOCTENN — 1 MUH.

2. BoneBasi rumHactuka — 1 MuH.

3. 'mmHacTHKa 17151 HOT — «BeJIOCUTIe» — 2 MUH.

4. 'MMHACTHKA C TAHTEIISIMA — D MUH.

5. 3aHsATHE HA «MAIIWHE 3/I0POBBSI» — 6 MUH.

6. ber Ha Bo3nyxe 3 kunmomerpa — 20 MuH.

7. Bubporumaactika — 2 MUH.

8. UckyccrBenHas 6ans — 5 MuH.

9. dym, 6putbé, ympiBanue — 10 MuH.

10. 3aBTpak — 10 MuH.

11. HenpenBunennoe Bpemsi — 12 MuH.

Hmozo: 1 uac 15 munym

3aBTpakaio MPEUMYIIECTBEHHO OBCSHOW Kamieil. Bo BpeMs 3aBTpaka CHOBa BKJIIOYAO CBOM
MOHU3ATOP.

Ha paGote nnu noma 1HEM 5 3aHAT B OCHOBHOM YMCTBEHHBIM TpyJIoM. Jls OTJpIXa KIETOK
MoO3ra craparoch Kaxnaeie 1,5-2 yaca Ha 5 MUHYT OTBiIEKaThCS M JAeiaTh BUOPOTUMHACTHKY, J1BA
rmkia o 30 coTpsiceHuit. DTOT Coco0 Pe3K0 CHIKACT YCTAIOCTh.

Crapatoch KaXIbplii [I€Hb XOJIUTh TEIKOM OBICTPBIM OOJpHIM IaromM He MeHee 2-3
KIJIOMeTpoB. s oTApIXxa Mo3ra BedepaMu He paboTaro, a untar oermerpuctuky — 1 gac. [lepen
caoM 10-15-munyTHas mporynka 60ApsIM mIaroM. 3aceinaro B 23 yaca.

Jliis nproOpeTeHus: TpyAOBONH aKTUBHOCTU CUMTAIO BIIOJIHE IOCTATOYHBIM TPATUTh B JIEHb Ha
CBOE 3/I0pOBBE MPUMEPHO TOJITOPA Yaca, YTO cocTaBisieT Bcero 8% ot ymcia yacoB 0O pCTBOBAHUS
B cyrkd. Kaxaplii YenoBek B JIF0OOM BO3pacTe, OBJAJCBIIUA TAKUM PEXHUMOM (YTO HE
NPE/ICTABISCT HUKAKUX TPYIHOCTEH), MOXKET TOPAUTHCS CBOEH cuitoii Bosu. [lonpoOyiire.



m

Puc. 32. Ouepeonas «npecc-kongepenyusn»eo 06ope no nogoody Moeti CUCIeMbl.

Ecnu BBl mMOJIGHWINCH YTPOM CJA€lIaThb TMMHACTUKY, TO BCIIOMHUTE 3HAaMEHHUTHIE CJIOBa
berxoBeHna:

«Ecnu s He urparo ynpaxHeHH OJIMH JE€Hb — TO 3aMeyvalo .

Ecnu He urparo ynpaxHeHUM J1Ba AHS — TO 3aME€4YaroT MOU APY3bsl.

Ecnu He urparo yrnpakxHeHHIA TPH JTHS — TO 3aMevaeT IyOrKa».

BoT kak ObICTpO 3aIIJIAKOBBIBAIOTCS X MEPTBEIOT MBIIIIIBI.

[ToaToMy He TIpornycKaiiTe HU JHS YTPEHHUX YIPaKHEHUH, U BBI Oy/IeTe 3J0POBBI.

MhaBa IX
KAK CKOHCTPYUPOBAI Bbl MEXAHU3M MbILLEYHOI'O



COKPALLEHUA KOHCTPYKTOP OBUIATENEN

Oo01mme coodpaxeHus

Jlis TOoro, 4roObl CO3HATENBHO M PALMOHAIBHO CIEOUTH 3@ CBOUM 3JI0POBBEM, KAXKIOMY
MBICIIALIEMY YEJIOBEKY HaJI0 3HATh, UTO MMPOUCXOIUT B €r0 MBIIIIAX, KOTJIa OHU TI0 €ro KeJIaHUIO TO
COKpAI[AIOTCS, COBepIlas 3aJyMaHHyI0 paboTy, TOo cHoBa paccinabnstorcsa. K coxanenuro,
COBPEMEHHBIN ypOoBeHb 3HAHUN (U3HONOTHH, OMOPU3MKKM M OMOXMMHU HE TMO3BOJISIET CEro/HA
co3aarh XOTsI Obl NMPUOIU3UTEIBHYIO CXeMY, OOBSCHSIOLIYI0 3TO siBiaeHHe. [loaTromy uuTarens
JOJKEH MPOCTUTh aBTOPY IMOMNBITKY CaMOMY CO3[aTh TaKyl BOOOpakaeMylo CXeMy MeXaHU3Ma
MBIIIIEYHOIO COKpAIleHHs, KOTOpash IO BCEM IIyHKTaM TEXHHYECKOTO 3a/JaHus OTBedaja Obl
HaOJIIOICHUSM, C/IETaHHBIM YYEHBIMU MTPU U3YYEHUH (PU3UOJIOTUU KUBBIX MBIIIIII.

TexHuueckoe 3aaHue GOpMyIUpPyeM UCXOJ U3 SABIEHUI, KOTOpble HAOMIOJAI0T (PU3NOJIOTH
B MBIIIIAX.

1. Ilpyu mnOCTENEHHOM COKpAII€HUH MBbIIIIbl MPOUCXOAUT IOCTEIIEHHOE YMEHBIIEHHE
anekTpo3apsiia B Heil. CienoBarenbHO, NMPU OAHOM M TOM XK€ Ipy3e KaXKJI0H reoMeTpudecKou
JUTHHE COKPALIEHHOW MBIIIIBI COOTBETCTBYET CBOM ONPEICAEHHBIN OTPUIIATEIbHBIN 3apsa (CM. puc.
12, yu. B-C-]1).

2. Ilpu mogwéme rpy3a MBIIIIEH coBepiraeTcs padboTa, paBHas MPOU3BEICHHUIO Beca TMpH Ha
BBICOTY €€ IIOAbEMA.

3. [Ipu coBepmieHNn pabOTHI pyKa yCTaéT.

4. Pyxka emé 6osblie u OpicTpee yCTaéT, eciiu AepKaTh MOJHATYIO THPIO Ha OJIHOM BBICOTE.

5. Ilpu coxpaiieHun UIMHBI MBIIILBl YBEJIUYUBAETCS €€ MOMEpedHbId pa3Mep M0 3aKOHY
x?y=VK, rme x — mmpuHa MBI, y — JuiHa, V — 00b6EM pacciabieHHOW MbImisl 1 K —
k03 purent. (OObEM MBI TIPAKTUYESCKH HE U3MEHSIETCS U TOcie e€ COKpaiieHus) (CM. puc.
39).

6. CoxpaméHHyro (HanpsHKEHHYI0) MBIy OYEeHb TPYOHO CXaTh B IONCPEUYHOM
HanpasieHud. [loyemMy-To B MbIIE MOSABISAIOTCA CHIIBI MpoTUBOAeWcTBUA. Ecnu mnepecrarhb
C)KMMAaTh MBIIIILY, TO 3TU CHJIbI MTHOBEHHO MCYE3at0T U (JOpMa MBIl HE U3MEHSIETCS.

7. U3 paboTarorieit 1 HepaOOTarOEH MBIIIIIBI BBIICTSETCS TETLIO.

8. Uepes3 HeckobKO 4acoB (2-3) mociie CMEpPTH YelIOBEKa TEIIO MCYE3aeT M €r0 MBIIIIBI
MOCTEIEHHO MPUXOJSAT B COCTOSIHUE KOHTPAKTYpPbI (TPYITHOTO OKOYEHEHHs), TIPH KOTOPOM MBIIIIIbI
npuobperaroT TBEpAOCTH (dapdopa, a BCe KHUAKOCTU W3 MBI BBITECHAIOTCS BO BHYTPEHHHUE
OpraHsl.

9. [lo ucTeyeHUN HEKOTOPOTO BPEMEHHU COCTOSIHUE KOHTPAKTYPHI MPEKPAIIACTCs, © MBIIIIIBI
CHOBA MTPUOOPETAIOT MSITKOCTb.

10. Eciiu nepepe3ars HepBbI (aKCOHBI), COCTUHSIONAE MO3TOBOE BEIIECTBO C MBIIIIIAMH, TO
€CTb IPEKPaTUTh B HUX IOCTYIJICHHE HEPBHBIX HMIYJIbCOB, TO KOHTPAKTyphl B MBIIIIAX HE
HaCTYyIaeT.

11. [Ipu xymaHuu B XOJOJHOM BOJE WJIM IpPU IEPEHANPSIKEHUU HEPEAKO HaOIII0NAI0TCs
CYJIOPOTH OTJIEIbHBIX MBIIIII, TO €CTh YACTUYHbIE KOHTPAKTYPHI UX.

12. MpImmma npu cyaopore TBepaeeT, 3a0oieBaeT. ToNbKO JTUTETBHBIN MacCaX JTUKBUAUPYET
MOCJIEICTBUS YIJIOTHEHUSI MBIl OT CYJOPOTU U OT CKOIUIEHHS COJIeM M IIIakoB. JTO emé pas
MOATBEPXKIAET IUIOXYI0 CaMOCTOSATEIbHYIO OYHUCTKY KJIETOK OT ILUIAKOB 0€3 BMellaTenbCcTBa
MIOCTOPOHHUX CHJI.

13. Ecin mepepe3ats y 1tuieda HEPBHBIA CTBOJ PyKH, TO pyKa MOBUCAET Kak IuieTh. OmHAKO
KpoBOOOpalieHe B HE He HapyllaeTcsi, HO MyTh Al OMOTOKOB NPEPHIBAETCS, BCIEACTBHE YETO
KJIETKU aTpo(UpYOTCs, BEHO3HAs KPOBb YHOCHT HUX aTOMbl U MOJIEKYJbI, MBILIIBI BBICHIXAIOT U
KOXa OOTATMBaeT KOCTH.

14. [TIpoTUBONOJIOKHOE SIBJIEHUE, TO €CTh YBEJIIMYEHUE pa3MepoB 00bEMa MBILIIBI O0Jiee YeM
B JBa pa3a, HaOJIOJaeTCsi Yy HETPEHHMPOBAHHOTO 4YEJIOBEKA IIOCIE YCHJIEHHBIX YIPaKHEHUH C



FaHTEISIMHM, THPSIMH W IITaHTOW, TO €CTh IOCJE CHUCTEMATHYECKOTO BO30YKICHHS CHIIbHBIX
OMOTOKOB.

15. TIpy U3y4EHUU CTPYKTYPhI MBIIIIIBI C TOMOIIBIO AIEKTPOHHOTO MHUKPOCKOTIA BBISCHHUIIOCH,
9TO JJIsi OOECIECYCHUS 3aKOHOMEPHOTO, MPOJOJIBHOTO COKpAINEHHS MBI, & TaKKe IS
NPOSIBIICHHUS BCEX YETBIPHAIATH MEPEUMUCICHHBIX BBIIIE CBOMCTB MBIIII IPUPOJIE MPHUIIOCH BCHO
MOJIOCTh MBIIIIBI  PA3/ICIUTh HA TPOJOJBbHBIC MOMEPEYHOIOIOCAThIC MBIIICYHbIC BOJIOKHA,
UMEIOIIUE JUaMeTp rmonepedHoro ceuenus okosio 0,05 canTumerpa.

[Tonarasi pa3mep Ourierica B HanOOJIbIIEM CEYCHUH Y HETPEHHUPOBAHHOTO YEIOBEKA PaBHBIM
OKOJIO 8 CaHTUMETPOB W NPHHHUMAs 3arnojHeHue paBHbIM 0,75, OygeM MMETh MPUOIHM3HTEIHLHOE
YHCIIO BOJIOKOH B cpenHeM cedeHunn oOwmrerica okosio 1000. OqHako ja)ce mpH TaKOM KOJHUYECTBE
HUTEH HE yJaloCh OPraHM30BaTh MX MPOJOJILHOE 3aKOHOMEpPHOE COoKparieHue. [loatomy mpuposa
KKJ0€ BOJIOKHO COCTaBWia M3 emé 0oJiee TOHKMX HUTEH — MHUOPHOpWILT TONMIHMHON 1-2
MHUKpPOHA, 00IMM 9rciaoM B cpeaneM ceuerunu okoo 20000 (puc. 33).

Tonuaiimie MUOPUOPWILIBI pa3leieHbl Ha emé 0ojiee TOHKHE HEBUAMMBIC TIJIa30M
BOJIOKOHIIA-TIPOTOGHOPHIUIBI, TOJCThIE W ToHkMe (puc. 34), pacroJIOKEHHBIE B CTPOTOM
rEOMETPUUECKOM rekcaroHanbHoM mopszake (puc. 35). Ouu umeror quamerp 100 anrcTpem, T0 ecTh
OJIHY JECSATUTBICSUHYIO MHJUIMMETpa. Takoe MHKPOCKONHUYECKOe IpOOJICHHE HHUTEH IO3BOJISET
MPEANOJIOKHUTh, YTO MEXaHU3M MBIIIEYHOTO COKPAIICHHUS MPUPO/Ia MOTJIA OCYIIECTBISATh TOJIBKO Ha
MOJICKYJIIPHOM yYPOBHE.

JIREMEHTAPHOE  MeilpeHDE  BOATEAD

shmid
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Mrodeizanin
P uc. 33. Cxema osnemenmapnozo nonepeuHOnoIOCamoz20 MblUeHHO20 GOJIOKHA U
MUopuopuLIbL.

Puc.34. Cxema couemanust MOHKUX U MOACMbIX RPOMOPUOpULL 8 Muoghubpuiie.

Kakoii BUJT 3HEPTHH MIPEBPAIACTCS MBIIIICH B MEXaHUYECKYIO SJHEPTHIO TI0IbEMa THPH?

[Ipennaraemasi cuioBasi cxema IpPHHIMIIA MEXaHHW3Ma MBIIIEYHOIO COKpAIEHUs JOJDKHA
0€30rOBOPOYHO OTBEYATh BCEM TPEOOBAHMSIM M CBOHCTBaM, KOTOPHIMH IPUPOAA HAJEIHIIA MBIIIIIHI
gyenoBeka. Ecnm ke cxema He OOBSCHSET XOTSA OBl OJHOTO M3 TEPEUUCICHHBIX CBOWCTB >KHBOM



MBIIIIBI, TO 9TO 3HAYUT, YTO BCA UACA CXCMbI HUKYJa HC I'OAUTCA.

Puc. 35. Ilonepeunoe ceuenue mvuuya. Iexcaconanvrhoe pacnonodceHue npomo@uopuiL.
CHUMOK coenan ¢ nomMowbio 21eKMpPOHHO20 MUKPOCKONA.

[Tpexe ueM IpHUCTYIHTH K pa3paboTke BOOOpakaeMOU CXeMbI, HaJIO CIIepBa pa3o0paThes B
TOM, KakOW »€ BHJI DHEPrUM NPEBPAIIACTCS MBIIIIEH B MEXaHWYECKYH JHEpruto. B Hamem
pacropsHKEHHH HWMEETCST BOCEMb BHJIOB IMPOW3BOAMTENBHBIX OSHEPTHil: TEpMOJWHAMHYECKAs,
a’poIMHAMHUYecKas, THUAPOJAWHAMHYECKAs, COJHEYHas, aToOMHas, sAepHas, XAMHUYecKas,
AIIEKTPUYECKASL.

Jlitst Toro 9TOOBI MBIIIIIA COBepIalia padoTy, JTF000H BHJI SHEPTUU JIOJDKEH OBITH MPEBpaIIEH
B MEXaHUYECKYIO SHEPIHi0, MOTCHIMANbHYIO (CKaras MPY)KHHA) WIM KHHETHYeCKyro (JieTsiast
myJist).

TepMonuHamMmuuecKasi SHEPTHst I HAIIUX PACCYKICHUN HE TOIUTCS, TaK KaK MpeBpaIleHUe
e€ B MEXaHWYCCKYIO0 O0O0s3aTeIbHO TpeOyeT H3MeHeHHs o0béMa pabouero Ttena, a o00bEM
paccialIeHHOW U COKPAIEHHON MBIIIIIBI TPAKTUYECKHA HE MEHSETCS.

AbdpoarHAMHUYECKas W THAPOJAWHAMHYECKAs SHEPrHMH TaKKe HE MOIXOMAT, TaK KakK JUIs
MpEeBpaIleHUs] MX B MEXaHWYECKYI0 TpeOyeTcs HHPKYJSIHUsS OONBIIMX OOBEMOB Ta30B WIH
KHUJIKOCTEH, KOTOPHIX B MBIIIIAX HE HAOIIOJaeTCsl.

ATOMHas U siiepHasi YHEPTUH, COMTPOBOKIAIONINECS BBIJICIICHUEM BPEIHbBIX JTy9eUCITyCKaHU,
TaKXKe MCKITIOYAI0TCSI.

[IpeBpamenne XMMHUYECKOH SHEPTUM B MEXAaHHMUYECKYI0 B OCHOBHOM BO3MOXHO TOJIBKO C
MOMOIIIBIO OTBEPTHYTOW HAMH TEPMOJWHAMHKH WIIM Yepe3 MeMOpaHbl, IyTEM HETOCPEICTBEHHOTO
MpEeBpaIeHUs] XUMHYECKOW YHEPTUH B SJICKTPHUIECKYIO.

CoutHedHast PJHEPTHUS TAK)KE HETIOCPEICTBEHHO MPEBPAIIACTCS B JICKTPUIECKYIO.

OTH pacCyXICHUS IO3BOJISIOT CHENaTh TMEPBBIA M BaXHEWINWI BBIBOJ. IS MEXaHU3Ma
MBIIIIEYHOTO COKpAIlEHUs] TMPHPOJa MOTJa BBIOPATh TOJIBKO OJEKTPHUECKYIO DSHEPTHIO,
HETIOCPEJICTBEHHO MPEBPAIIAIONTYIOCS B MEXaHUYECKYIO.

Kakue e cuibl MOTYT JSHCTBOBaTh Ha MOJICKYISIPHOM YpoBHE mpoToduopmiut? Cuisl
TPAaBUTAIIMOHHOTO TIOJSl, CHJIBI KOBAJICHTHBIX CBSI3€H M CHJIBI 3JCKTPOMATrHUTHBIX TIOJIEH.
['paBUTaIMOHHBIE CHJIBI HUYTOXXHO MaJlbl, MU MOXHO HpeHeOpeub, TOITOMY OCTAIOTCSl TOJBKO
AIIEKTPUYECKHE CHJIBI B3aUMOJCHCTBUS MEXAYy HOHaMH. J[pyrux CHJl B3aMMOACHUCTBUS MEXIY
MOJIEKyJJaAMH Ha 3TOM YpPOBHE CYyHIECTBOBAaTh HE MOXeT. [l03TOMy «rumoTe3a CKOJIbKEHUS,
BBIJIBUHYTas] 3apyOeKHBIM OHOJIOTOM XaKCiH, HepealbHAa W OIMMOOYHA, TaK KaKk OHa He Maér
HAyYHOTO OOBSICHEHUS ITEPEUNCICHHBIM BBIIIE CBOWCTBAM KUBOW MBIIIIIEI.

BropbiM dakTopoMm, MOATBEPKIAIOIIMM IPABMIBHOCTh HAIIETO BBIOOPA AIEKTPHUECKOM
SHEPTHH, SBIIETCS MyHKT 1 Hamero TEeXHWYECKOTO 3aJaHus, TIe yKa3aHO, YTO TOIBEM Tpy3a
COIIPOBOKJAETCSl TAJCHHEM JJIEKTPO3apsiaa B MBIIIE W KaKIOH TEOMETPHUYECKOH TuHE €€
COOTBETCTBYET OIpPENeNEHHBINA AmeKTpo3apsaa. CienoBaTeabHO, UIMEETCS HETIOCPEACTBEHHAs CBSI3b
MEX Ty 3JICKTPOIHEPTHEH U paOOTOM MBIIIIIIEI.

Teneps cTaBUM BOTPOC: KaK MPEBPATUTH MIEKTPUIECKYIO SHEPTHIO B MEXaHUYECKYIO paboTy
Ha MOJICKYJSIPHOM YpOBHE? DJIEKTPOTEXHHUKON CO3MaHO IS 3TOT0 MHOTO MAallMH M MEXaHH3MOB
pa3NUYHBIX THMOB. HO K MBIIIIaM, COCTOSIIAM M3 MOJIEKYJ, MX KOHCTPYKIMS HENpPHUMEHHUMA.



OnHako CyIIECTBYIOT IPUOOPHI, O3BOJIAIONIUE IEKTPOIHEPTUIO IPEBPATUTH B PAOOTY € IIOMOILBIO
HadJIEKTPU30BAHHBIX MOJIEKYJI.

TakuM MEXaHHU3MOM SIBJISICTCSI DJIEMCHTApHBIA ydeHHueckuil sekrpockon (puc. 36). Bsr
3apsKaeTe AIEKTPO3apsioM JIeTeCTKH OyMard Wi (osibru, CIOKEHHOHM IOoIoJiaM, M KOHYUKHU
Oymaru pacxoasrcs, Tak Kak ogHouMmEHHble 3apsiael E — E  orrankuBarorcs. Pabora
AIIEKTPO3aps/IoB paBHA (3a BBYETOM IIOTEPh) PaboTe MPEOJOJCHHUS MOJIEKYISIPHOW YIPYrocTh
Oymaru. MoxHO mpencraBuTh cebe U Oojiee ClOXHYH cxemy. B uerbipexsBennuke (puc. 37)
MOJIEKYJbI B BuJe IapHUpoB A U B 3apspkeHbl oqHOMMEHHBIMU 3apsiiaMu. CHIIbI OTTaJIKUBAHUS
MEXKJy HUMH CO3JAI0T CWIIY MOJbEMA TWpH. /[ MOdydeHus STOM CHIIbI MbI BBEJIM B CXEMY JBa
anektpo3apsiaa — A u B. Ho takas cunoBasi cxeMa MpOoTUBOPEUYUT MYHKTY 1 Haliero TeXHu4eckoro
3aJJaHus, TIJle DKCIIEPUMEHT YTBEPXkKAAeT, YTO IOABEM TIpy3a COINPOBOXKIAETCA, HA0OOPOT,
YMEHBILIEHUEM 3apsija.

Puc. 36. Cxema snexkmpockona. A — xopnyc, B — uzonsmop, C -wap, D — cmepoicenv, E —
JlenecmKu.

MosxHo mnogoOparh cxemy, OTBEYalIlyl0 3ToM 3anade. [lnsg 3Toro BBEOEM B CXEMY
MHOTO3BeHHHKa em€ aekrpo3apsabl— C u D nmpoTHBOMNOJIOKHOTO 3HaKa MO OTHOLIEHUIO K
3apsnaM A u B. Beibepem kommuecTBo 3mekTpo3apsaaoB B Toukax A, B, C u D Tak, 4ToObI 3BeHbBS
Haiero pom0a HaXxoIWJIMCh B paBHOBecHH (IIYHKTHPHAs cXeMa).

Teneps otHuMem ot Mosiekya C u D o onnomy 3apsiny, Torma 3apsinet D u C Oynyt cnabee
OTTAJIKUBATBLCA JAPYT OT Apyra, U paBHOBecHe B GuUrype Hapymurcs. st Toro 4To6sl BOCCTAaHOBUTH
paBHOBecHe, K ToukaM C u D Hamo npuioXuTe Cuily, CIIOCOOHYIO HOJHATH TP, TOT/Ia BO BCEX
3BEHbSX MOJIEKYJI BHOBb HACTYIIUT PABHOBECHE.

CoriacHO 3aKOHY COXpaHEHHUs dHEpruu, padoTa, 3aTpauyeHHas Ha MOJBEM Ipy3a Ha BBICOTY,
OyZeT paBHA PHEPIUU JIBYX OTHATHIX AnekTpo3apsioBy C u D.

Takyto cxemy MOXHO paccuuTaTh. OHA MOJHOCTBIO YJIOBJIETBOPSET TpeOOBaHUIO MyHKTa 1
TEXHUYECKOTO 3aJaHUsl.



Puc. 37. Cxema pomboudanvhoco cunosoeo mHoco36eHHUKa. A u B — nonodxcumenvhvle
sapsovl, C u D — ompuyamenvhuvie 3apsovl.

JIro00TBITHO, YTO CXKAaTh B MOIMEPEYHOM HAINPABICHHH STOT CHIJIOBOH pOMO MEIIAOT CHIIBI
B3aUMOOTTaJIKUBaHUs 3apsaaoB A u B. Ho kak TOJbko MBI mepecTaHeM CXUMaTb pOMO, CHIIBI
MPOTHBOJCHCTBUS HAIIMM MMaNbllaM HCYE3al0T, TAK KaK BCE CHJIBI B POMOE ypaBHOBEUICHBI. JTO
CBOWMCTBO CXEMBI OTBEUaeT TPEOOBAHUIO ITyHKTA 2.

Wrak, npemraraeMyr HOHHYIO CHIJIOBYIO DJIEKTPOMOJIEKYISIPHYIO CXeMY IMPUMEM B KadeCcTBE
OJTHOTO U3 pabOYMX BapHAHTOB /IS pEIICHUS HaIlIeH 3a7a4ul B LIEJIOM.

Teneps mepeiéM K pacCMOTPEHHIO TPOCKTHPYEMOTO HAMHU IPEIBAPUTEIBHOTO MEXaHH3Ma
MBIIIEYHOTO COKPAIICHUSI.

Ha puc. 38 wuzobOpakena wmbimia (Ourernc) pyku deiaoBeka. st ympoIlneHus 3amaadu
MEPBOHAYAIBHO 3aMEHUM ©€ CXeMOH B BHJEC TE€OMETPUYECKON (UTYphl IIApHUPHOTO
MHOTO3BEHHHMKA YUIMHEHHOTO pomOa. Ha yrimax mo TOpPU3OHTaNIM COCPEIOTOYHMM CKOTUICHHE
MOJIOKUTENBHBIX ~ MOHOB, TIO0 BEPTHKAIM — OTpHHATENbHBIX. OIHOWMEHHBIE  3apsIbI
OTTAJIKUBAIOTCS, a DPAa3sHOUMEHHbIE NpuUTAruBaroTcs. 3apsiapl 1 — 1 u 7-7 Ha yrimax pomba
nonoOpaHbl  Tak, 4YTO BCe paBHOJCHWCTByromue cwibl KylmoHa B MHOTO3BEHHHKE
ypaBHOBemuBaroTcs. [1o pacdéry 5TO HacTymaeT NMpW YCIOBUH, €CIIU TIOJOKHTEIBHBIC 3apsiibl
COJICPIKaT IO OJTHOMY 3apsijy, a OTPULIATEIbHBIC 10 7 3apsJIOB U yroJ B BepinHe poMmba paBer 30°
(oTHOMmIECHME yKcia 3apsaoB 1:7).



Puc. 38. Vcnosnas 3amena cunosvim UOHHLIM POMOOUOANLHLIM MHO2036CHHUKOU MbIULYb
PYKU Yenosexd.

Jlist TOro 4TOOBI MOAHATH THPIO, HAAO0 COTJAcHO auarpamme (cMm. puc. 12) yOaBUTH YHCIIO
CBOOOJHBIX OTPULATENBHBIX 3apsA0B, TO €CTb YyO0aBUTh ONPENEIEHHOE 4YHCIO 3JIEKTPOHOB,
Hanpumep, ¢ /-7 1o 4-4. Torja yMeHbIlIEHHbIE OTpULIaTelnbHbIe 3apsaabl 4-4 OyayT OTTAIKHUBATHCA
ciabee. CrieZjoBaTeNbHO, JUIsl HOBOTO PaBHOBECHS CHJI B MHOTO3BEHHUKE HEOOX0IMMO J100aBUTh BEC
TUpU, KOTOpasl Cierka MOJHUMAaeTcs Haja cTojoM. [[is Toro 4roObl MOAHATH €€ ewé BhIIIE,
Heo0xo01uMo ewié 00JIblle COKPATUTh YUCIIO OTPUIIATENBHBIX 3apSA0B U T.JI.

AHaJIOrMYHOE TIOCTENICHHOE Pa3psHKCHUE MBI Mbl HAOJI0aeM Ha Juarpamme (CM. puc.
12. yuacrox b-B) mpu mocrenenHoM moabéme rupu pykoii. CremoBarelbHO, IS YACPIKaHHS
OJIHOTO M TOTO K€ Ipy3a IpU pa3HOI CTENEHU COKPALICHHUS MBILIIBI TPEOyeTCss pa3iMyHOE YUCIIO
3apsA70B B Mbliie. M3MeHeHue yrioB B MHOTO3BEHHUKE 3TO HOJTBEpkIaeT. Takum oOpazom,
IIYHKT MEPBbII HALLIEro TEXHUYECKOTO 3a/1aHUsl CXEMa yJIOBJIETBOPSET.

CoriacHO 3aKOHY COXpaHEHHs PHepruu padoTa moabéMa I'MpU Ha JTAHHYIO BBICOTY JIOJDKHA
OBITh paBHA PHEPTMH OTHATHIX W3 MHOTO3BEHHHMKA DJIEKTPOHOB 3a BBIYETOM MOTEph. [IyHKT 2
YAOBJIETBOPEH.

Yem Oosplie OTHMMAETCS OTPULATENBHBIX 3apsiioB, TeM OOJbIl€ MHOTO3BEHHUK
npubimxkaercs kK kBaapaty (cm. puc. 38, Il1). Korga 4ucio oTpHIaTebHBIX U MOJOKUTEIBHBIX
3apsA70B ypaBHSAETCSA, TO €CTh BO BCEX YyrjaxX OCTaHEeTCs [0 OJHOMY 3apsily, MHOTO3BEHHUK
NPEBPATUTCS B KBAJpaT M PAaBHOJCHCTBYIOIIUE BCEX IEKTPUUECKUX cuil (pacyér moaTBepaact
9TO) 3acTaBSAT HOHBI, PACHOJIOKEHHBIC HA Yriax KBajapara, NPHUTSHYTbCS IPYyr K JPYry 10
CONPUKOCHOBEHMSI MOJIEKYJl C TaKOM CHJIOW, YTO MbIIILA MpeBpaturcs B TBEpAoe Teno, Mbl
HaOMoJaeM d3TO  sBJIGHME TIIpU  KOHTpPAKType, Korja KpoBOOOpalleHHe MpeKpaniaercs,
OKHUCJIUTEIbHBIE pEaKUMU B MBIIIIAX HAPYIIAIOTCA, BCE CBOOOJHBIE OTPULIATENIbHBIE 3apsi/ibl
HEUTPATU3YIOTCSI U OCTa€rcs TOJNBKO HEHTpanbHas HMOHU3MPOBAHHASI Cpelia, B KOTOPOHM YHMCIO
MOJIOKUTEIBHBIX U OTPHULIATEIBHBIX HOHOB PAaBHO (MOHHAS CHMMETPHS).

[TynkT 8 ynoBierBopsercs.

Jis Toro yTtoObl CcyauTh 00 OrpoMHOW BenuuumHe cuil KylmoHa — B3aUMOINPUTSKEHUS
AJIEKTPO3apsiioB, [OCTATOYHO CKa3aTh, YTO JBa Pa3HOMMEHHBIX 3apsAla C KOJUYECTBOM
AJIEKTPUYECTBA 110 OJHOMY KYJIOHY, YAaJEHHbIE JPYT OT Jpyra Ha pacCcTOSHUE B OJUH KUJIOMETP,
npuTATHBAIOTCS ¢ cuiioi B 0,9 TOHHBL.
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Puc. 39. Juacpamma cpasnenusi meopemuueckoti KpUol COOMHOULEHUs ONUHbL U WUDUHBI
MBIUYDBL ¢ KPUBOT, NOTYYEHHOU NPU IKChepUMEHMme.

Tenepp HamO MOJyMaTh, KyJa U3 MBIl [IOCJIE CMEPTH YEIOBEKAa HANPaBISAIOTCS OTHSTHIC
CBOOOHBIE 3apsi/ibl U II€ OHU HEUTPAIU3YIOTCS.

B nynkre 10 ckazaHo, 4YTO TMOCIE TEpepe3Kd HEPBOB KOHTPAKTypa HE HACTyMaerT.
CnenoBarenbHO, CBOOOJHBIE 3apsiibl W3 MBI I[P KOHTPAKTYpPE MOTYT HANpaBUTLCA IO
AJIEKTPOIPOBOIHBIM HEpPBAaM B COJIEprKalllee IMOJIOKUTEIbHbIE 3apsiibl MO3roBoe BellecTBo. Ecnu
HEpB Mepepe3aH, 3apsibl HE YHIYT M KOHTpPakTypa He HacTynuT. llocne HedTpanuszanuu Bcex
3apsA70B M OKOHYAHHSI TPYINHOIO OKOYEHEHHS MBIIILBI CHOBA pacciialiifioTcs OCMOTHYECKUMHU
CHJIaMHU.

[Ipu cokpallleHuu JIMHBI MBIIIIBI Mbl HAOII01aeM yBEIMUEHUE €€ MOIEePEeYHOro pa3mepa 1o
IKCIIEPUMEHTAIILHON KPUBOU, H300pakEHHON Ha auarpamme (puc. 39).

3/1ech ke HaHeCceHa 3aKOHOMEpHasi TEOpeTHUECKasi KpUBasi H3MEHEHHUS MOIIEPEYyHOro pasmepa
X Hamero poM0a-MHOTO3BEHHHKA TPU COKPAICHUHU €r0 JUIHHBI 10 ypaBHeHHIO x? y= VK= congt .
PasHuna kpuBbIX He TpeBbIIaeT 2%. DTO TOBOPHUT B IMOJIb3Y THIIOTE3bI MHOTO3BEHHUKA. [IyHKT 5
YAOBJIETBOPEH.

B nonepeunom ceueHUH HaNpsHKEHHYIO MBIIIIY TPYJHO CXKaTb. lanblibl BCTpeyaroT CUIIbHOE
npotuBoaeiictBue OTKyaa BO3HHMKAIOT TakWe YAWBHTENBbHbIE CWiIbl B Mbimme? Cxema
MHOTO3BEHHHKA 3TO 00bsICHseT. UTOObI C)kaTh B MOMEPEYHOM CEUYEHHUU MBIIIIY, HAZO0 COJIM3UTH
YPaBHOBEIIICHHBIC MOJIOKUTEIBHO 3apshKeHHbIe MOHBI 1-1 MHOro3BeHHuka (cm. puc. 38). Ho 310
clenarb OY€Hb TPYOHO, Tak Kak cuibl KyloHa — B3aMMOOTTaJIKMBAaHUS 3THUX OJHOMMEHHBIX
3apsI0B — MPETSTCTBYIOT MX cOmmKkenuto. [IyHKkT 6 ynoBieTBopsercs.

CrnenoBarenbHO, CHIOBOM poMO (B TIEpBOM MpHOIMKCHUK) MpaBaonoao0eH. [IpeamoxkeHHas
cXeMa MOKa3bIBAET, YTO TaK MOT Obl BBITJISAETH AIEMEHTAPHbBIN MBIIICUHBIN 3J1EKTPOABUTaTENb Ha
MOJIEKYJISIPHOM YPOBHE.

Hesio ycaoxusiercs

Ho neno ycrmoxssiercss TeM, 49to poMO — 3TO (Qurypa IUIOCKOCTHAs, a TOHKas
nporoubpriia B Mblmie — o00ObEMHAs Tpybouka (000J0YKa), 3amOJHEHHAS IUIA3MOW M



MoJIeKyimamMu. J[i1s Toro 4TtoOBI CHJIOBOH pOMO cTanm OO0OBEMHOW (QHUrypoi, eMy HaJ0 NPUIATh
BpaICHUE BOKPYT BEPTUKAIBHON OcH. Tor/ia OH MPEeBpaTHTCS B JBa KOHYCa C OOIIMM OCHOBaHHEM,
IJIe PacIoJiOkKATCsl TOJIOKUTEIbHBIC 3aps/bl, a B BEPUIMHAX OKAXYTCS OTPHILATEIbHBIC, MO-
npexkaemy B otHomieHnn 1:7. [{enouka takux koHycoB (puc 40 |) u OyzaeT npeacTaBisTh CHIOBOM
Kapkac 00bEMHBIX TOHKUX MpoToGuOpmi1. Ho oHM conepxaT B ceMb pa3 0OJIbIIE OTPULIATEITBHBIX
3apsI0B, Ye€M TOJI0KUTEIBHBIX, & 3TO MPUBEJIO OBl K MOSIBICHUIO B MBIIIIE OTPOMHOTO CBOOOIHOTO
ANEKTPO3apsiia. ITOro B MBIIIIAX HE HAOIIONACTCSA 3HAYMT, TNIE-TO PSAJOM C OTPUIATEILHBIMH
3apsgaMy  JIOJDKHO — pacroJiaraTbCsi PaBHOE  KOJHMYECTBO — IMOJIOKHUTENBHBIX — 3apsloB, W
JNCUCTBUTENBHO, C IOMOIIBIO JJIEKTPOHHOIO MHKPOCKONA MOYHO YBHJIETh, YTO B IICHTpE
PacCTIOJIOKEHUS IIECTH TOHKUX MPOTOGUOPHILT TIOMEIIACTCs TOJICTasi MPOTOGUOpHILIA, OTACTEHHAS
OT HUX 000J10uKOM. JI1s1 TOro 4TOOBI B MBIIIIE BCE CBOOOHBIC OTPHUIIATENILHBIC 3apsIbl TOHKUX
poTOGUOPHIUT OBLTM KOMIICHCHPOBAHBI, HEOOXOJIUMO, 4YTOOBI B TOJICTBIX MPOTOPUOpHILIAX
[ETMOYKH KOHYCHBIX MHOTO3BEHHHKOB HMEIIM 3€PKaJbHOE DPACIIOJIOKEHHUE 3apsiioB, TO €CTh B
BEpIIMHAX KOHYCOB — IOJIOKHUTEIIBbHBIC 3apsi/ibl, @ B OCHOBaHUAX — oTpuiarensHbie (puc. 40, 11).
Ha puc. 40, IV mnokazansl dotorpadus T. Xaifamu, CHSTas JIEKTPOHHBIM MHKPOCKOIIOM C
yBenuuenueMm B 250 000 pa3 (BuaHbl ToJICThIE (TEMHBIC) M TOHKHE (CBETJIBIE) IPOTOGUOPHILIBI), U
psagom cxema aBtopa (puc. 40, Il1). Jist coxpalieHuss MBIIIIBI HaJ0 yOaBUTh YUCIIO 3apsIOB B
BEpIIMHAX KOHYCOB. DTOr0 MOXHO JOCTUTHYTbh, YAAJINB YacTh OTPHULATEIIBHBIX 3aPSAI0B U3 TOHKUX
npoToUOpMITT M HEWTPaIM30BaB HMMH  YacTh TOJIOKUTEIBHBIX 3aps0B B TOJICTHIX
npotopudpruiax. Ho Mex 1y TOJICTBIMU U TOHKHMH TPOTO(GUOpHIUTaMU Haxo1sTcst o0ostoukn. Kak
K€ OHU YCTPOCHBI, €CIIH ITa HEUTPAIM3AIHSI TPOUCXOUT TOJILKO TOT/IA, KOT/IA I «XO4Y» COKPATUTh
MBIIIITY ?

Puc. 40. Cxema 00bEMHBIX KOHYCHBIX CUTOBbIX MHO2036E€HHUKOG 3APANCEHHBIX MONEKY L
| —yenouxa konycos; || —3epxanvrnoe pacnonodicenue 3apsa008 NOJOHCUMENLHO

u ompuyamenvbHo 3apsdicenuvix npomoguopunn, |11 — npoodonvuwiii pazpes muo-
Guobpunnvt, 1IN —mo dce, cnamoe ¢ NOMOWbIO INEKMPOHHO20 MUKPOCKONA.



Kak no/zkHa 0blJ1a IPUPOAA YCTPOUTH MEXaHU3M BOJIEBOT0 COKPAIIIEHUSI MBIIIIIL

B Texuuke aHajorudHbie (bYHKIII/II/I BBIIIOJIHACT YCUIIMTCIIbHAA paaurojiaMIia (I/IJ'II/I KpHuCTaJll
MOJIyIIPOBOIHMKA). B 3aBHCHMOCTH OT BEIMYMHBI MOTEHIMAA, IMOCTYIMAIOIIEr0 Ha CETKY,
QJICKTPOMMPOBOAHOCTDb JIAMIIBI H3MCHACTCA. H?:BGCTHO, YTO HCEKOTOPBIC KIIETKKU W MOJICKYJIbI
00Jaat0T CBOMCTBOM  TOJIYMPOBOMHUKOB. (CremoBaTelbHO, IO Haled cxemMe O000JOYKH
npoTo¢udpUIIT TOJDKHBI UMETh CBOMCTBa paauosiamii. Eciv mo HUM mporyckath ciiaOeiine
OJICKTPOTOKH — «TOKH HeﬁCTBHﬂ>), TO 00OJIOYKHA CTAaHOBSITCS QJICKTPOIMPOBOAHBIMU WU 4YC€PE3 HUX
CMOT'YT IPOXOJUTH, HAIIPUMCP, OTPULATCIIBHBIC 3apAdbl JIA HGI\/’ITpaJ'II/I?;aIII/II/I JIOJIOKUTCIIBHBIX
3apsA70B TOJCTHIX NMpoTodubdpusul. Takum 06pa3oM, TOKH AEHCTBHUS MOTYT PETYIUPOBATh BEIUYUHY
B3aMHOU HGI\/’ITpaJ'II/I?;aIII/II/I 3apsAa0B, CUJIbI MBIIII U CTCIICHD UX COKpPAIICHUA.

Toxku pelicrBus

CornacHo Hamedl cxeme 000JOYKH TPOTOGUOPHUIUI, TaK e KaK BOJOKHHUCTOE BEIIECTBO B
HEpBaxX — aKCOHAX, HACBIIEHbl OTPULATENILHBIMU 3apsgamMu. Mo3roBoe BeEIIEeCTBO HECET B cebe
CKOIUICHHE MOJIOKHUTENIbHBIX 3aps/I0B. DJIEKTPOHbI B HEPBAaX CTPEMSTCS HEHTPAIU30BaTh 3apsibl.
Jigs Toro 4yrtoOBl 3TO HE HPOUCXOIMIIO CaMOIPOM3BOJIBHO, MpPUpOJAa JOHKHA Oblla CO31aTh
MEXaHU3M, PETyIUpPYIOUIUil JBMKEHHE 3apsiioB OT HEpBOB K Mosry. [lo-Buaumomy, 3TuM
YCTPOWCTBOM SIBJISIETCSI HEUPOH, KOTOPBIM 3aKaHYMBACTCSA KaXIbld akCOH B Mo3ry. K HelpoHy
MIPUCOEUHSIOTCS IEHAPUTHI, CBSI3bIBAIOIINE €ro ¢ JIPYrMMH HEPBHBIMU KieTKamu Mo3ra. Ecmu 4
X04y HOJHATH THPI0, TO YEepe3 COOTBETCTBYIOUIMH JAEHIPUT MOCTyMaeT ciadedunii ToKk B
MOJIYIIPOBOJAHUKOBBIM ~ HEHPOH, CBA3aHHBIA AaKCOHOM C Mblmneld. HelpoH cTraHOBUTCA
AJIEKTPONIPOBOAHBIM. Bons HepBa 1 00010uek MpoTO(GUOPUILT HANIPABIISIFOTCS. HEPBHBIE UMITYJIbCHI
— TOKM jAeWcTtBUs. OHM PEryIHpPyIOT TOKM B O0OJIOUKAX W HEUTpaM3allMI0 OTPULIATENIBHBIX U
MOJIOKUTETIBHBIX 3apsA0oB B mpoToduOpuiuiax. MHOTO3BEHHHMKHM COKpAILAIOTCS, W MBbIIIIA
coBepuIaeT padoTy.

Jlist Toro yToOBl MHOTO3BEHHUK B MPOTO(GUOpHILIaX BOCCTAHOBHII CBOIO (popMy, HA MECTO
HEHUTPATU30BaHHBIX 3apsiIoB JIOJDKHBI SIBUThCSI HOBble. OHM cO3/al0TCs KJIETKaMU B IpoIecce
OKUCJIMTEIbHBIX peakuuil. Ecaum TokoB neictBus HeT, 3apsabl B npoTtodubpuuiax He
HEUTPAIU3YIOTCs,, BOCCTAHOBUTEJIBHBIX DPEAKIMM He oOpasyeTcss WU HET oOMeHa BEeIecTB. OJTO
HabJ0JaeTcs Mociie paHeHUsl akcoHa. Mpbliia ymupaer U BbicbixaeT. ClieJoBaTeNbHO, AaXe KOorjaa
MBI CIIMM, JCHAPUTHI JOJDKHBI 0OecredynBaTb MUHUMAaJbHbIE TOKU JEUCTBUSA, HEOOXOIUMBIE IS
OecrpecTaHHBIX XUMHYECKUX PEaKIInii 1 0OMEHa BEIECTB.

Uewm cunibHEE U yale Bo30YKAAIOTCS TOKU JICHCTBUHM, TEM WHTEHCHUBHEE HUIET IEKTPOOOMEH
1 0OMEH BEIIECTB B MBIIIIAX, TEM 3/I0POBEE U CUIIbHEE CTAHOBUTCS YEJIOBEK.

Kak noaiepkuBaTh 3J1eKTPO3apsi/] B OpraHax 4eJI0BeKa HA oNpeaeIéHHOM YPOBHe

CornacHO Halleil cxeme MOJIEKYIJbl MBI B OPraHU3Me KUBOTO YeJIOBEKa yepe3 MeMOpaHbI
OecrpepbIBHO HOHU3HUPYIOTCS XUMHUKO-OKHCIUTEIbHBIMU PEAKUUSIMH U HEHUTPATU3YIOTCS U1
coBepuieHus: paboThl. [lo3TOMy Kak TOJBKO sl MOTHSATHS Tpy3a Mbl ydaluM U3 000J0YeK
poTo(uOPUIIT YaCTh OTPULIATEIBHBIX 3apSA0B, 3TO BBI30BET HEUTpalIM3alMIO IVIABHBIX 3apsIOB.
XUMUYECKUE PeaKMK Oy1yT CTPEMUTHCS X HEMEIIEHHO BOCCTaHOBUTh. HO Ha 3TO HYXHO Bpems.
Bor nouemy s yzaep:kaHusl rpy3a Ha OJHOM BBICOTE M JUISl MOJJIEp’KaHUS MOTEHIMANa 3apsijia
MBIIIIBI HA 3aJaHHOM YPOBHE M3 000J04YeK MPOTOPHOPHIUT JOJKHBI BCE BpEeMsl OTOMPATHCS
OTpHIATENIbHBIC 3apsAfbl TaK OBICTPO, 4YTOOBI HOBBIC 3apsjbl (0Opa30BaHHBIC XUMHUYCCKHUMU
peaKIUsIMK) He YCIIEBAJIM MX BOCCTAHABJIMBATh. YeM ObicTpee MbI Oy/ieM OTOMPATh 3apsbl TOKAMH
NeUCTBUS, TEM MEHbIIUHN 3apsi OyeT ocTaBaThCs B 000JOUKAX U B MBIUIIE U TEM OOJBIIYIO CUITY
OyZeT pa3BUBAaTh OHA, TaK KAaK OKUCJIMUTEJbHBIE PEaKUMH He OyIyT ycleBaTh BOCCTAHABIIMBATH
3apsanbl. IIpocToit mpuMep MOSICHUT ATOT ITPOLIECC.

B BanHy HanuBaeTcs BoJia 4epe3 MOCTOSIHHO OTKPBITHIA KpaH. Tak XUMHKO-OKUCIUTEIbHbIE



IpoLecchl OeCpepbIBHO POXKAAIOT B MBIIIIE BCe HOBBIE 3apsapl MOHOB. Ho HaMm Hano B BaHHE
Jep)KaTh Pa3HbId ypOBEHb BOJbI (pa3HbIil MOTEHIMAT CBOOOJHBIX AJICKTPO3apsA0B B MBIIIIIE).
Torga Mbl OTKpbIBaE€M KpaH CITyCKa BOJIbl U3 BaHHBI. UeM 0oJbllie OTKpOEM KpaH, TeM HUXe Oyaer
MOJJIEP’KUBATHCA YPOBEHb BOJbI B BaHHE, UEM T'py3 TsKellee, TEM HIXKE Ha/l0 JEepKaTh MOTEHIUAI
3aps0B B MBIIIIE W TeM ObIcTpee W OOJbIIe IJIEKTPOHOB (T.e. IHEPrHH) HAJO M3 MBIIILBI
eKeCeKyHIHO ynansath. [TyHkTel 3, 4 u 7 ynoBiieTBOpeHs! (IOAPOOHO 3Ta cXxeMa MPHUBEICHA Ha PHC.
41). Takum 00pa3oM, SHEPrusl yaaasieMbiX (HEHTpaIM3yeMbIX) OTPHLATEIBHBIX 3apsIOB JOJDKHA
OBbITh MPOMOPIMOHANBHA (32 BBIUETOM TOTEPh) MEXaHMUYECKOH paboTe, COBEpIIaeMON KPYIHBIMH
3apsaMH B KOHYCHBIX LIETIOYKaX MPOTO(GUOPUILIL.

MoTenueas cxucantosy s peanuni CONSI=A_
Hisan—paseocTs NOTE~UBAACE

Puc. 41.Onepeemuueckuti 6anamnc. Xumuko-okuciumenbhvie peakyuu Mo2ym obecnedums
oonvwioli  3anac dnekmposnepeuu 6 mviwyax. Ilo amanoeuu: 6 cocyoe A 3anac 800vl
N000ePHCUBACMCSL HA BbICOKOM YposHe. B Hepabomaiowell mvluiye 6 CeKyHOY Heumpaniu3yemcs
Mano 3apso0oe — Jjiesbill KpaH GbINYCKAen Maio 800bl, NOIMOMY 6 1esom cocyde (nepabomarowyeti
Mbliye) noo0epICUBAemcst 6biCOKULl ypogenv (nomenyuan 3apsaooe 6 mvluye). Ecau mviuya
Hauném pabomamo, m.e. NPasvilti KPAH NOIUOCMBIO OMKPOEMCsl, YPOBEeHb 00bl 8 NPABOM COCYOe
nonuzumcst (NOHU3UMCSL NOMEHYUAT 8 MbIULYe).

A d9TO KE TaKoe YCTAIOCTh? DTO — 3aTpaTa JHEPruM W HAKOIJIeHHe ILIAKOB.
CnenoBarenbHO, yeM OoJibllle B CEKYHIy HEHTpaiu30BBIBATH B MBILIIE AJIEKTPO3apsioB, TEM
0oJIbIIIe B KOKIYIO CEKYH]Iy B MBIIIIE OYJIeT OTJIaratbcsi OTOPOCOB MPOTYKTOB OOMEHa BEIIECTB,
KOTOpbIE JOJDKHBI YIAISAThCS MPHU JBMKEHUHM PYKHU COKpaiieHueMm Mbimi. Ho ecnu pyka nepxut
Ipy3 HEMOJBUKHO, TO IIJIAKU OYAYT YXOOUTh O4eHb MeuleHHO. Clie0BaTeabHO, YCTAIOCTh OynerT
HacTymnaTh ObicTpee. BoT moueMy mpu MHOTOKPAaTHOM HOJIbEME U OIYCKAaHUU THPH pyKa yCTaér
Menbuie. [lo 3Toil ke mpuunHe Jomaap Jake Ha JIYI'y BO BPEMsl €/ibl CTapaeTcs Moyalle Maxarb
rojgoBoid. CuiibHasg yYTOMJIIEMOCTb MBI PYKH MpH yIAEp>KaHUUM TUPU Ha OJHOM BBICOTE
IIPOTUBOPEYUT 3aKOHAM MEXAaHUKH, YTBEP)KIAIOUIUM, YTO pabdoTa paBHA MPOU3BEIACHUIO CUJIbI Ha
nytb. [lpu ynepkaHuu rupu Ha OJHOM BBICOTE pyKa IYTH HE COBEPIIAET, MO3TOMY U SHEPrus
3arpaunBatbcs He noibkHa! Ho MBI ompymaem sty 3arpary, B 4ém ke nemo? A nmemno B ToM, 4TO
3aKOHBI MEXaHUKH U TEPMOJMHAMUKA K pPab0OTe MBI HE MPUMEHHMBI, HO 3aKOHBI
ANEKTPOTEXHUKH BCE HAOIOACHUS OOBSICHSIOT TIOJTHOCTBIO.
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Puc. 42. Dnexmponpysicunnas mooenb MEXaHusMa MbIULEYHO20 COKPAUeHUS.

| — wmviuya pacmsaeusaemcs cunvHuiMu 3apsaoamu 6 npomoguopunnax. CunbHwll
NEKMPOMOK 6 CONeHOUOe pACmacUBAem NPYI*CUHbL 8bl08ULAIOWUMCS dicenie3Hbim cepOeyrukom C.
[l -moxu oeticmseuss 6 obonoukax NpomMoPUOPUILL 6bIZLIBAIOM 6 HUX HeUmpaiu3ayuio, m.e.
VMeHbuleHue 3apsaod, 6Cle0Cmeue Ye2o0 Mbluyd COKpawjaemcs u pyka noonumaem cupro. llpu
VMeHbULeHUY TMOKA 8 COJIeHOUOe NPYIHCUHBL ABMOMAMUYECKU COKpamamcs u noonumym eupio, |1
— MOK 8 CONleHOUOe U OKUCTUMENbHbLE PeAKYUl 8 Mbluiye NOoCie CMEPmU UCue3arom, d NPYICUHbL U
MbIUYbL ABMOMAMULECKU CHCUMAIOMCSL, HACMYNAem KOHmMpaKmypa.

B kadecTBe aHANOTHM MOKHO pPaccMOTpeTh cxemy (puc. 42). 31mech MBIIIIBI 3aMEHEHBI
npykuHamMu 1, 2 u 3. IIpyXHHBI CXKaluCh [0 Tpeaeia CONPUKOCHOBEHHUS BUTKOB CHJIAMH
YIOPYroCTH MeTajjia, ¥ MBIIII] TAKO€ COKpPAIlEHUE 10 IMJIOTHOCTH TBEPAOTO TeIa MOKET HACTYIUTh
TOJIBKO MPU KOHTPAKTYpPE, TO €CTh HOHHOW CUMMETPHH, KOTJja MOHBI KJIETOK Pa3HOUMEHHOTO 3HaKa
3aps70B JI0 Mpejesa NPUKaIUCh JpYyT K ApYry deKTpuueckumu cuiamu Kymnona.

Jlyis TOoro 4toObl pacTSHYTbh MPYXKHUHBI, B CXEMY HAJ0 BKJIIOYHUTH KaTyLIKY 3JIEKTPUYECKOTO
COJIEHOMJIA C JKEJIE3HBIM CepJIeYHUKOM BHYTpH. Uem rpdexTuBHEE TOK B BUTKAX COJICHOU[A, TEM
00JIbI1IE BHICOBBIBAETCS U3 HETO CEPACYHUK U TEM CUIIbHEE OH PACTATUBAET MPYKUHBI.

W B MplImax 4eM HHTEHCUBHEE 3apsDKAOT MPOTO(GUOPHIIIBI XMMHMKO-OKUCIUTEIbHBIMU
peakuusiMu, TeM CUJIbHEE OTTAJKMBAIOTCS OTPULATENIbHBIE U IOJIOKUTEIbHBIE 3apsiibl JPYr OT
Jpyra ¥ TE€M CHJIbHEE pacTsArMBaeTcs M pacciadmsercsa Mplmna. UToObl pacTsHyTbIE MPYXKUHBI
COBEPIIWIN PaboTy moaAbEMa TUPH, HAZIO OCTA0UTh TOK B cosieHou1e M B MbIIIIIe TOKaMu JeHCTBUS
(buoTokamu) B 000JIOYKAX MPOTOPUOPWILT HAMO BHI3BATh TAKOE B3AMMOJCHCTBHE MEXIY
Pa3HOMMEHHBIMU 3apsaMHu B MPOTOGUOpMILIAX, IPU KOTOPOM YMEHBIIUTCS HMX OOIMIMH 3apsn,
pacTIrUBarOIIMKA MBIIILBI, YTO MPUBEIET K UX COKPALICHUIO U MOAbEMY TUPH.

SIcHO uTO paboTa, coBepIIeHHAas PyKOH, paBHa (3a BBIYETOM MOTEPh) SHEPTUU YUCIIa 3aPsI0B,
MOTEPSAHHBIX TPOTOPUOPHILTIAMHU.

MapKcHCTCKO-JI€HUHCKasl AUAJIeKTUKAa FOBOPUT, YTO BCE SIBJICHUS B MHUPE BBICTYNAIOT Kak
eIMMHCTBO  (TOXIECTBO) TMPOTHBOIOJIOKHOCTEH. DTO O3HA4aeT <«aIpu3HaHue (OTKpPBITHE)
MIPOTUBOPEUYUBBIX, B3AaUMHO HCKJIIOYAOLIUX, MPOTUBOMOJIOKHBIX TEHACHIIMA BO BCEX SIBJICHUSX U

poreccax npnponm»z.
[TocMoTpuM, OTBEYaET JIM 3TUM KOHLEMLHUAM IpeyiaraemMas KOHCTpYKTUBHas cxeMa. OOrias

2 Axan. B.A. AwmbapuymsH. «[Ipupona», 1970, Ne4.



UJIesl CXeMBI CBOJIUTCS K CIICTYIOIIEMY:

1. Marepust Mbimiy (MOJIEKY/IbI) YEJOBCKA HOHHM3MPOBAHA 3apsaaMH DJICKTPOIHEPTUU
MIPOTHBOTIOJIOKHOTO 3HAKA.

2. Monekyibl ¢ pa3HOMMEHHBIMU 3HAKAMHU 3aPsIIOB BCIO JKM3HB YEJIOBEKA CTPEMSITCS CIKATHCS
B TBEp0E Telo (Kak Mpy>KUHbBI Ha puc. 42).

3. Bcro KHM3Hb XUMUKO-OKUCIIUTEIbHBIC PEAKIIUN B ONPEACIEHHBIX TPYIIIaX MOJICKY MBITIII]
KOHIICHTPUPYIOT CBOOOJHBIE DJIEKTPUUECKHE 3apsabl OJHOMMEHHOTO 3HAKa. OTH 3apsijbl,
OTTAJIKUBASACH JPYT OT JAPYra, BCIO )KM3Hb YEJIOBEKA MPOTHUBOJICHCTBYIOT CHUJIaM CXKAaTHUsI MaTEPHH,
OHU PACTATUBAIOT MBIIIIIBI U JIEJIAI0T UX TOTOBBIMH K padoTe.

MO3KHO JIF IPOBEPUTH HAITY CXEMY OITBITOM?

MoxHo. Benp ueM cuibHEe TOKH JEHCTBUS B 000109KaX MPOTOGUOPHILI, TEM HUXKE JTOJDKECH
MajaTh B HUX MOTEHI[MAT CBOOOJAHBIX OTPHUIIATEIBHBIX 3aPSAI0B, TAK KAK OKUCIUTEIHHBIC PEAKIIMI
HE MOTYT MTHOBEHHO WX BOCCTaHABIIMBATh. J|JIsi MPOBEPKH STOTO SIBJICHUS HAJIOKUM DJIEKTPOIBI Ha
OuIIeTICHI ABYX PYK. BKitounm B 11ens sekrpomMuorpad ¥ Ha4HEM IMOJHUMATh THUPIO OJTHOM PYKOA.
3anuch MOKa)XeT, 4YTO Ha paboTaromiell pyKe MOTEHIMAT OTPHUIATEIBHBIX 3apsoB IMagacT
MPOTIOPIIMOHAIBHO BECY TUPH. 3HAYUT, OIBIT MOTBEPHKAAECT PEATbHOCTh HAIIIEH CXEMBI.

B pesynbrare Mpl MpUXOaUM K sy BBIBOAOB. B denmoBedeckoM opraHu3Me, COrIacHO Hallen
CXeMe, JI0OJDKHA TPOUCXOJUTh OecnpepbiBHAas OopbOa MPOTHUBOMOJIOKHOCTEH. BCro Ku3HB
OTpPHIIATENLHBIE 3apsbl B 000JIOYKAX U B aKCOHAX CTPEMSTCS HEUTPATH30BATH IMOJIOKUTEIHHBIE
3aps/bl MO3TOBOTO BEIIECTBA, HO HEUPOHBI MM MPEMSITCTBYIOT. BCIO JKHM3Hb OKHCIHUTEIbHBIC
peaKIMy CTPEMSATCS TMOA3APSAUTH MOJICKYJBI MBIIII] JICKTPO3apsAIaMUi, HO TOKUA JIEHCTBHS UM
MPENSATCTBYIOT U HE JIOMYCKAIOT IMepe3apsAnky. Takum o0pa3oM, BCIO KU3Hb MBIIIIEI CTPEMSTCS
COKPATUTHCS, HO OKHCIIUTEIbHBIE PEAKITUU UM TPETISITCTBYIOT.

CxeMma yTBepKJIaeT, 4TO MOIBEM Tpy3a MBIIIIIA COBEPIIALET 3a CUET YCUIICHUS TOKOB JICUCTBUS
B 000JI0YKaX, YMEHBIIEHUS 3apsAoB B o0osoukax © GuOpWIIaX U MOCIEAYIONIETO
ABTOMATUYECKOTO CTPEMJICHHUSI MBIIIIBI K COKPAIIEHUIO, TO €CTh MPUOIIKEHHIO K COCTOSHUIO
KOHTpakTypbl. CXxeMa MOKa3bIBA€T, YTO Mbl B OCHOBHOM HCIIOJIb3YEM JHEPTrHUI0 MHINH JJIs TOTO,
9TOOBI MBIIIBl ObBUTM MSTKUMH, pacciabIeHHBIMH, IS TOTO, 4YTOOBI BO BCEM OpraHu3Me
BOCCTaHABJIMBAIMCH JIEKTPO3APSIBI B IpoIllecce 0OMEHa BEIISCTB.

CrnenoBaTtenpbHO, paboTa TO HaIEHd CXeMe COBEPIIACTCS MBIIIIAMHA  aBTOMATHYECKH,
CTPEeMJICHHEM MaTepuu cxkatbes cuiamu Kymona. MokeT ObITh, HIMEHHO STH TE3UCHI MOTYT
O0OBSICHUTH TApaJOKC, HAOMIOJAaeMbIil Ha CTpOIKax, rie paboune W TaOENbIIUIA €IiAT BMECTE B
CTOJIOBOM OJMH M TOT >X€ 00€J, XOTA BBINOJHSAEMAass WMHU padOoTa CHUJIBHO pa3audacTcs II0
sHeproéMrocth. Ciie1oBaTeIbHO, MMHIA B OCHOBHOM HEOOXOIMMa TSl TIOIIEP>KaHMS )KU3HU.

Bce paccyxaenusi, npuBen€HHbBIC BBIIIE, OTHOCITCS K OMOTOKAM, BBI3BIBAIOIIUM T€ HJIA UHBIC
COKpAIlIeHUs] MBIIIK TIOJ JCHUCTBHEM BOJIEBBIX HEPBHBIX HMMIYIbCOB. Ho it mommepxaHus
KU3HEHHO HEOOXOJMMBIX OKHCIUTEIBHBIX PEAKIUH Pa3IMYHON MHTEHCHBHOCTH BO BCEX OpraHax
YeJIOBeKa HEOOXOJMM amnmapar, peryiupyromui OecrpecTaHHOE ABMKECHUE HEMPOU3BOIBHBIX
o6uorokoB. BcnomuuM, uto 6€3 GMOTOKOB B 000JI0UKAX MPOTOPUOPUILT OKUCIUTENbHBIE PEAKIIUU
MIPEKPAIIAOTCHI.

Takum ammapaToMm, OMPENEISIONIMM CHIIy OHMOTOKOB, SBJISIETCS CHCIHaNbHAs Tpymmna
JNEHAPUTOB M HEUPOHOB B HAIIEM MO3TY, PEryJUPYIOIIas XOJ BCEX MPOIECCOB XHUMHUYECKUX
peakumii B Hamem Tene. C HACTYIUIGHHMEM CTapOCTH MEXKIETOYHOE MPOCTPAHCTBO W KIIETKHU
MOCTEINEHHO 3allNIAKOBBIBAIOTCS, OKUCIUTEIbHBIE PEaKIUM W OOMEH BEIIeCTB 3aTyxaroT. UToObI
MOJIEPKATh JACSITEIIBHOCTD JCHAPUTOB U OKUCIUTEIBHBIX PEAKIMi, HaJl0 BCIO )KU3HB OOPOTHCS CO
[UTaKaMH.

[Touemy B TOKax JEUCTBHS HE TOICPKUBACTCS TIOCTOSHHBIN TIOTEHITUAT AJICKTPOIHEPTHH ?

[Touemy 3amuch OMOTOKOB HAIOMHUHACT 3y0daryro JuHHIO? [loTeHmmWanm TO majmaer, TO
YBEITUYMBACTCS, U TaK JIECATKH pa3 B CEKyHAy. 3adeM IpHUpojJa MpUIyMalia TaKyk TO3HPOBKY,
TaKHE€ CBOETO pOJa «KBAHTOBBIC CKAYKW» TOKOB JICHCTBHUSI, TAaKyI0 MPEPHIBHOCTh OKUCIUTEIHHBIX
IIPOIIECCOB?

PaccmoTtpuMm Takoit npumep.



MammHUCT 3KCKaBaTopa MOCaXEH HE JMIOM K KOBIIY, a CIIMHOM K Hemy. Kak ke mogHATh
KOBIII C TPY30M TOJBKO IO OINpeneN€HHON BBICOTHI? Hamo pbruarom ympamiieHUs! MOIHSTH KOBII
HEBBICOKO, 3aT€M MOBEPHYTHCS, IOCMOTPETh HA KOBII U BBISICHUTD, KaK BBICOKO OH MojHsuics. Eciu
HEJ0CTaTOYHO, TO CHOBA MOBEPHYTHCS K MYJBTY YIPABJIEHUS, B3STHCS 3a phluar U CHOBA MOJHSTH
KOBII HAa MAaJyl0 JOJIO0 BBICOTHL. Eciim OBl MamMHUCT HE OOOpavyMBayICs, KOBII B3JIETET OBI
MT'HOBEHHO KBEPXY U pa3jioMall BCIO MAIIMHY, MPEX/IE YeM MAITHHUCT YCIIeT Obl OTIOMHHUTHCH.

ToyHO Tak e, NO-BUIAMMOMY, TOJKHBI JIEUCTBOBATh ACHAPUTHI U HEHUPOHBI. JIeHAPUT HaET
HEUPOHY MUMITYJIC K MOABEMY PYKOU rupu. ['ups uyrh npunoassiack. IlepBblid AEHAPUT MpUKa3
OTMEHSIET, W TOK JCHCTBHUS MpeKpamaercs. BTopoil ACHIPHUT COOOIIAET IEepPBOMY, KaKyiO
TeOMETPUYECKYI0 ()OPMY MPHUHSIM MHOTO3BEHHUKH B MEIIIE. JJ0CTaTOYeH JIM MOIBEM THPH WITH
Mas. Eciii man, To mepBbld IEHIPUT NAa€T HOBBIM NMPUKA3 HEHPOHY MPOJOJHKUTH MOIBEM PYKH.
Mpimna emé HEMHOXKKO COKpalllaeTcs, ¥ THps MOJAHMMaeTcs 4yTh Bbilie. CHOBa TOK JAEHUCTBUSA
MpeKpalaerTcs, U TaKk A0 TeX IOp, MOKa TuUps HE JOCTUTHET 3aJyMaHHON BBICOTHL. Tak H
OCYILIECTBIISICTCS] TOJJbEM THPU: UMIYIbC «1a» — 3JIEKTPOTOK pacXoAyeTcs, MOTEHIMall MaJaeT,;
UMITYJIBC «HET» — IOTEHIIMAJ BOCCTAHABIMBAETCS OKUCIUTEIbHBIMU peaKIUIMHU. «Jla» — «HeT»,
«ga» — KHET»...
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Puc. 43. Cxema numanusi 0OHOU MOACMOU U O8YX MONKUX NPOMOPUOPUILL c8edicell TUM@POT u
0meo0 NpoOyKmo8 obmeHa eewjecme AUMPOU 6 apmepualbHyl0 Kpo8b HA mexX Y4acmirax
muogpubpunn (no cevenusm JI-K, M-J]), e0e pacnonoscenvl moavko moiacmole uiu MOHKUE
npomoghudbpuLIbL.

Ecmm Bo Bpems moabéma rupH BBl Ha HEE CMOTPENH, TO BallH <GPHUTEIBHBIE» JICHIPUTHI
JIECATKHA pa3 B CEKYH/y PErHCTPHPOBAIM BHICOTY €€ moabéMa. Eciu BeI Ha He€ He CMOTpeNH, TO
JNECATKA pa3 B CEKYHIy HE3aBHCHMO OT Bac BBICOTY MMOABEMA KOHTPOJIHMPOBAIH JICHAPHTHI,
«OCS3AM0IINE» H3MEHEHHE TeOMETPUIECCKON (DOPMbI MHOTO3BECHHHKOB IPOTO(HHUOPHILIL.

Cxema TMOKa3bIBa€T, YTO B MPHUPOJAC 4YEJOBEKAa HET MOHATHI <«TOpMOXKeHHe» (TO ecTh
3aMeJUICHNE), a €CTh TOJBKO TpPHUKa3 JCHCTBUS M MPHKA3 OTMEHBI €ro JJisi KOHTPOJS OpraHamu
«oOpaTHOU cBs3m». Takum o00pa3oM, BCS JKH3HB YEJIOBEKa NPEICTABISIET COO0H OOphOy
MIOJICO3HATEIBHBIX OMOTOKOB C TOKaMH JCHCTBUS. Peaknunm MOHW3UPYIOT MOJIEKYJBI, a TOKH
JICUCTBUSI HEUTPANIM3YIOT 3apsiabl B HHUX. EciyM mepecWwsiaT TOKM JEUCTBHS, TO MBI



cokpamiatorcsi  (paspspkarorcs). Ecinu  mepecuisT TOKM  XUMHYECKHX —PEAKIHid, —  MBIIIIIIBI
3apspKAOTCs, paccaalisiroTes.

Jlnst  perynaupoBku (0OpaTHOW CBSI3M) IKM3HEHHBIX IIPOIIECCOB OpraHW3Ma YeJIOBEeKa
AMEKTPOTOK OT JACHAPHUTOB K HEWPOHAM JOJDKCH MOCTYNATh TaKKe KBaHTaMu (MOPIMSIMH), YTO, B
CBOIO 04epe/ib, JOJDKHO BBI3BIBATH NMPEPHIBUCTOC N3MEHEHHE TOKOB JICHCTBHS «Ia» — «HET», «Ia»
— «HET».

[luTaHue KJIETOK MBI W OYUCTKA HUX OT OTOPOCOB MPOJYKTOB OOMEHa BEILECTB
OCYIIECTBIISIETCS 110 HaIIe cxeme Ha puc. 43, T1ie n300pakEH pa3pes3 1Mo aKCOHY OJHOU TOJICTOU U
JBYX TOHKUX IPOTOPUOPHILI.

3AKINKOYEHUE

CortlacHO KpaTKO HM3JIOKCHHOH 3]IeCh CXeMe, MBIIICUHBIA ammapaT sSBJISETCS CBOCOOpPa3HBIM
MOJICKYJISIPHBIM OMOXHMHYECKHAM JICKTPOJIBUTATENIEM BeChbMa BBEICOKOTO KOA(PHUITUEHTA ITOJIC3HOTO
JNCUCTBHS. ABTOp HM B KOEM cCliydae HE NPETCHIYeT Ha YTBEPXKICHHUE, YTO B JKHBBIX MBIIIIAX
IIPOLIECC BOJIEBOTO COKPAILIEHHS] OCYLIECTBIISIETCS 0053aTelbHO MMEHHO TaK, KaK 3TO ONUCAaHO B
npeyaraeMon cxeme.

Omna npuBeieHa TOJIBKO JIIS TOTO, YTOOBI 3JIEMEHTAPHO OOBSICHUTD, C TOYKH 3PCHHS MEXaHHKA
1 KOHCTPYKTOpPA, BCE YAMBHUTEIBHBIC, a MOPOM W MOPa3UTEIIbHBIC CBOMCTBA, HAOIIOJacMble HAMH
IIPY COKPAIICHUH MBIIII. JTa cXeMa MPUBEICHA CII¢ U I TOTO, YTOOBI KaK/IBIA YSIIOBEK MOHSIT
OTPOMHOE 3HaueHWe (U3MYECKOW KYIbTYpPHl B JKH3HH, B COXPAaHCHHH 3JIOPOBBS H
pabortocnocoOHocTH. [loaTOMy mpezyiokeHHasi 3JI€MEHTapHas CXeMa I[OCTpOeHa Ha MaTrepuaie
CpeIHEH MIKOJIBI. DTa cXeMa MPEIOKEeHA eIIé W I TOro, YTOOBI JaTh TOJYOK IS KPUTHIECKOTO
MepecMOTpa HBIHE TPHHATOH COBEPIICHHO HEMPaBIOMOA0O0HOW C TOYKH 3PCHHS MEXaHHKH H
AIIEKTPOTEXHUKHU THUIOTE3bI I'. XaKcin 0 CKOJbKEHHH (B MOMEHT COKPAIIEHHUS MBIIIIIIBI) TOJCTHIX
MpoTOPUOPUIUT OTHOCHUTEIIBHO TOHKHX, OO0pa3yrolieM Kak Obl 3aleruieHhe 3y04yaThiX KOJEC.
KaxnoMy MeXaHHKY IOHATHO, YTO HUKAKOTO CKOJILKCHHS B 3y04aTOM MEXaHH3ME HE CYIIECCTBYET.
Bonee Toro, mpu CKOJIbKEHUU HET TOYKH OTOPHI, TJIe ObI MOJICKYJIBI MBIIIII, TIOJTHUMAFOIINE COTHH
KHJIOTPAMMOB, MOTJIM ObI HAUTH TOYKY MTPHIIOKCHHS CHJT PEAKIIHH.

B mensx MoCcTHKEHUS MCTHHBI TOJIE3HO OBLIO OBl MOJIBEPTHYTH MPEIaracMyt0 MHOU CXeMY
aHaAJIN3Y, HAYYHOW KPUTHKE U YCOBEPIICHCTBOBAHHUIO.

K coxaneHnro, 3JICKTPHUYSCKUN MPUHIUI 33apOXKACHHUS JKU3HU Ha 3eMJie HEJIOCTaTOYHO
IIUPOKO yIUTHIBaeTCsA. [103TOMy MHOTHE MPOIECCHl B )KUBOW MaTepuu emié He pacirm@poBaHbl U
MHOTHE (oTorpaduu HIEKTPOHHOW MHUKPOCKOTIMU BBOJIAT B 3a0NyXJICHHE, TaK Kak OHH
paccMaTpuBalOT HE JKHBYIO, a MEPTBYIO MaTepHUIO, B KOTOPOH BCIICIACTBUE HEUTpAIH3AINH
AJIEKTPO3apsiIoB BCE PACIOJIOKEHHUE MOJIEKYI Iepepactpenenmiocs— [loaTomy u marepus moa
MHUKPOCKOTIOM TEPSIET CBOIO <OKUBYI0» (DOPMY M 3aKOHOMEPHOCTH.

[Topa3utenpHas MPOCTOTA, JIOTHYHOCTh U BMECTE C TEM CJIOKHOCTh MEXaHH3Ma MBIIIECYHOTO
COKpAIlleHUus] — OT [eJNecO0Opa3HOCTH 3apOXKICHHS OSPUTPOLUTA 10 MHKPOCKOIUYHOCTH
poTOQUOPHMIUT — BCS dTa KOHCTPYKTHBHAS M DIIEKTPUYECKAs CXeMa ITOCTPOCHUS TPUPOIOM
MEXaHH3Ma MBIIICYHOTO COKpAIICHUs BOWCTHHY CIIOCOOHA TOPa3WTh JaXe CaMble CMeble
MTOMBICIIBI YEJIOBEYECKOU (haHTa3UH.

Wtak, B 9TOil KHUre omucaHbl Bce (PU3MOJOTMYECKHE MEpONIPUATUS, KOTOpPbIE MHOIO
IIPOBEPEHBI U KOTOPBIMU $ M0JIb3YIOCh B HacToslee Bpems. Ho Ha 3ToM cBoIO paboTy s HE CUMTAIO
OKOHUYEHHOM. S KOIUII0 HOBBIE 3HAHHWS, CTABIII0O HOBBIE OINbBITHl, BHUMATEIBHO H3Yy4ar0 OIBIT U
JOCTH>KEHHS CIELUAINCTOB, C KOTOPBIMH COBETYIOCh HO IIOBOJAY KaXJ0r0 HOBOIO IIara B
COBEPUICHCTBOBAHUU M Pa3BUTHUU MOEH cucTeMbl. Bee mosne3Hoe, 4To moAcKaxkyT yuTarenu, Oyner
MHOM U3Y4€HO CTOJIb )K€ BHUMATEIBHO U ITOJIHO.



