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OIrNMABJIEHUE

NHxeHepus 3gopoBbs (Pacckas 06 akagemuke A. A. MuKynuHe v ero kHure « AKTUBHOe
ponronetney. C. Yymakos)
maBa |. Kak poxxganacb aTta KHura
maga Il. O ponu knanaHoB B BEHaX
MuTaHne n oYnLLLEHNE KNEeTOK
3auem npupona cosgana KnanaHbl B BEHax
'MnoTes3a aBTOpa O ponv KnanaHoB
BubpornmHactuka
Kak Hapo 6eraTb
Mnaga lll. O ponu 6uoTokos

BuoTtokn n obmeH BelecTs



Bonesas rumHacTuka
[bixaTenbHas rMMHacTVKa
Bonesas rumHacTtuka nuua
'MBKOCTb, NOABMXHOCTb, Maccax
maga IV. Ponb kncnopoga B 6opbbe co cTapocTbio
MexaHn3m cHabXXeHusi KNCNoPOoAOM
'MnoTe3a aBTOpa O PO 3MNEKTPUYECKUX CUIM B OBUXKEHUN 3PUTPOLINTOB
YTo OBUXET 9pUTPOLMUTHI
MexaHn3m «BTOPOro AbIXxaHuUsi»
[MocneacTeusa HenpaBUITbHOIO AblXaHUS
300poBoe AblxaHne npu bere
'maea V. lNnTaHne n notoBblAeNeHne
Kak perynnpoBaTb COOCTBEHHbIN BEC
PaunoH HopmanbHOro nuTaHns
CKONbKO YacoB CHa MoresHbl YernoBeKy
3ayem npupoa opraHusoBarna noToBblaeneHne
maea VI. ATMOCdepHOe afeKTPUYECTBO U XU3Hb YenoBeka
Ponb noHos
Boagyx Hago noHuanpoBaTb
MoHbl npoTtnB 6akTtepui
Kakne HyXHbl a3ponoHn3aTopbl
masa VII. >KnsHb B anekTpuyeckom none
3apsKeH N YenoBeK ANeKTPUYeCTBOM?
MOHbI BNaXkHon 3eMnu
ONeKTpMYEeCTBO U 3a3eMIieHne YenoBeka
masa VIlII.Pacnopsigok Tpygosoro gHg
maBa IX. Kak ckoHcTpyupoBarn 6bl MEXaHN3M MbILLEYHOIrO COKpaLLLEHNSA KOHCTPYKTOP
asurartenemn
O6wwme coobpaxeHus
Kakon Bug aHeprun npespaLiaeTca MbllLEN B MEXaHNUYECKYIO SHEPTUIO
nogsema rmpmu?
[eno ycnoxHsaeTcs
Kak gomkHa 6bina npupoga ycTpouTb MeXaHM3M BONIEBOrO COKpaLLeHUs
MbILLILY

Tokn pencreuns



Kak nogaepxuBaTtb anekTpo3apsa B opraHax YyernioBeka Ha onpeneneHHoM
YPOBHE
MO>HO N NPOBEPUTL HaLly CXeMy OMbITOM?
[Movyemy B TOKax ENCTBUA He NOALEPKMBAETCS MOCTOSHHbBIA NOTEHUMan
3NEKTPOIHEPTNNT?

3akntoveHune

Mpunoxexwue

OnucaHue n3obpeteHns kK aBTopckoMy ceuaeTenbcTBy Ne 65930

OnucaHune n3obpeteHns kK aBTopckoMy ceuaeTtenbcty Ne 115834

Anekcangp AnekcaHaposuy MukynuH
AKTUBHOE OOJINOJIETUE

(Mosi cuctema 60pbbbl CO CTapOCTLIO)
MHXEHEPUA 300OPOBbLAA
Pacckas 06 akagemuke A. A. MUKynnHe n ero KHure «AKTUBHOE OONroneTme»
M B KpynHbIX NTEKLUMOHHBIX 3anax MHorga cnydyarTcs KoHdy3sbl. Peyb opatopa
BHe3arnHo npepsars rpoxoT COpBaBLUENCS C KPrOKa JOCKM, Ha KOTOPOW OH TOJSTbKO
4YTO M306pasnn oyepenHom rpaduk. [iBoe cTyaeHToB BPOCUNUCL CTaBUTL ee Ha
mMecTo. COo4yBCTBEHHbIN LUYMOK Npobexan no ayantopuun: pebara B3MOKM OT
HaTyrn, HO TSHKENEeHHOe COOpYXXeHUe He NoaaaBanocb NX COBMECTHbBIM YCUMUSIM.
JlekTOp NOHa4vany ¢ HEKOTOPOW UpoHMen Habngan 3a A4eNCTBUSAMN MOMOObIX
nogen, NoToM HeTepnenuaeo B3rMAHYMN Ha Yackl U ckasan:
— [py3bsi, OCTaBbTE HA MUHYTY JOCKY B NOKOe. Ham Hy>XHO No-uHOMy
opraHu3oBatb TpyA. Bbl,— obpaTuncs oH K 0gHOMY M3 CTyOEHTOB,—
npuaepXxmeante JOCKy, YTOBbLI OHa He copBanach C Apyron NeTnu u He otéuna
BaM HOrM, a Bbl CTaHbTe COOKY 1 CMOTpUTE, YTOOLI NETNSA TOYHO Nonana Ha KpHoK.
As..
N mactutbii npodpeccop nerko NnogHsN Kpam JOCKM.
OwapalleHHbIM TakuM NOBOPOTOM Aena CTyLAEHT, BUANMO BCMOMHMB JIETHIOK
NPaKTUKy B CTPOUTENBHOM OTpsiAe, KOMaHAoBan:
— Cron! Tenepb manHan nomany, ewe 4yTb-4yTb... FOTOBO, cenal!
Mpodeccop BbITEp NNATOYKOM PYKU, CNIOKOWMHO BEPHYICSA Ha Kadenpy:
— bnarogapto Bac, monogble nogu, 3a nomoLb. Ho npexae 4em npogormkuTb
Hawy 6ecepfy, Nno3Bonto cebe caenatb 0gHO 3ameyaHue. Bam obonm B cymme,

BMAMMO, NET COPOK, He bonblue. MHe e BoceMbaecaT. OTctoaa crnenyeT BbIBOA:



HaCTOATENbHO PEKOMEHAYIO 3aHATLCHA (PU3KYNbTYPON. A Tenepb BEpHEMCS K
peakTMBHbIM ABUraTensam, UCNosib3yeMbiM B OTEHYECTBEHHON aBmnaLnn.

Jlekumto yntan akagemuk Anekcangp AnekcaHgposud MukynuH 3aBugHble
3gopoBbe 1 cuna! Ho — TpyaHo cerogHsa NoBepuTb B 3TO — OKOJSIO TpuauaTtu net
Hasag meauvumHa ¢ 6onblLIMM TPyaOM Bo3BpaLlana ero K Xu3Hu. He 1o yTo
noaHNMaTb TSHXKECTU — ABuraTbca Obino kaTteropuyeckn 3anpeLleHo. KnsHb,
paccynMTaHHasa No MUHYTaM, XXU3Hb, B KOTOPOW Hekorga Obinio 3aHATbCs cobon,
npucnyLwaTbCa K CTyKy cCOBCTBEHHOro cepAua, BAPYr pe3ko 3aTopmMo3usia CBOK
cTpemuTenbHbIn Ber.

«[Jo natngecaTuneTHero Bo3pacta s, Kak 1 60MbLUMHCTBO Ntogen, He npuaasan
ocoboro 3HayeHns domaundeckon kynoetype, — nuwet A. A. Mukynud. — OgHako,
Koraa s Tshkeno 3abonen n okasancs B 60nbHULE, Y MEHS MOSABUNOCH XeraHue U
BpeMs pa3obpaTtbCs B CIIOXXHOM YyCTPONCTBE YernoBeyeckoro opraHnsma. Msyums
MHOrO KHUI Ha 3Ty TeMmy, 51 1 paspaboTan CBOK CUCTEMY, UCMPABEHHYIO U
AOMNOJSTHEHHYIO KPUTUKOW N ONBbITHOW NPOBEPKON MOMX Apy3en. ITa cuctema nos3sosnimna
MHe npeofoneTb 6one3Hn, nepecrtaTb CTapeTb N COXpPaHUTbL paboTOCNOCOOHOCTb Ha
NPOTSHKEHUM MHOIMX NeT, BKOYas U HACTosILLEee BpeMS».

Hy>XHO ornsiHyTbCA B NPOLUSIOe, YTOObI MOHATL HE TOSBbKO NOYEMY, HO U, rfaBHoe,
KaK 3TOT YesioBek cTan ApaTbCs 3a CBOe 300pOBbLE, 3a CBOM YM, MOTOMY YTO
CMULLKOM OAHO3Ha4YHbIM, 6aHanbHbIM U HENPaBWSbHbIM B KOpHE Obin 6bl OTBET:
NPOCTO MOTOMY, YTO XOTEN, KaK BCe NMoAN, NOXUTb NOJOSbLUE.

Kak aTO NPUHATO y KOHCTPYKTOPOB, OH Aan cebe «TexHUn4eckoe 3agaHuney,
cchopmynupoBaB ero ¢ caMoro Havana npegenbHO KOPOTKO U ICHO. BoT oHo:

1. PazobpaTtbcst camomy 1M nomoub pasobpaTbcs B paboTe opraHnama BCEM.

2. Nomoub cebe n NoMoYb BCEM.

3. lonronetne AOMKHO ObITb aKTUBHbLIM.

Mo nocnegHUM CTaTUCTUYECKMM AaHHbIM AEBSHOCTONETHUI BO3pacTHOM pybex B
Hallen cTpaHe nepeluarHyno 6onee TPEXCOT ThiCAY Yenosek. Tex, KoMy 3a
CeMbAECAT, — MHOIrMe MUNSIMOHbI. JTO pe3ynbTaT pocTa 61aroCoCToAHUS
COBETCKMX Ntogen, Crneactamne ycnexos MeauumHbl. [ToMoYb Takor OrpOMHON
apMuu ngen, 3HaoLwmx, YMyApeHHbIX ONbITOM, HanTn B cebe cunbl 1
BO3MOXHOCTb Kak MOXHO AOfblue oTAaBaTb 06LECTBY CBOU 3HAHWUA, TPy, ONbIT
— BaXHas 3ajava.

...0OBpaTtnmcs k Havany XX Beka. O6LWMPHbIN KABUHET, CTEHbI CIIOBHO Obl

CNOXeHbl U3 KHUT. 3eNneHbl AMBaH, a BO3ne AnBaHa Ha KOPTO4YKax ABoe:. MalsibyuK



Cawa MukynuH 1 NoXunon 4enoBeK C OrPOMHbIM CKYNbATYPHbIM N160M,

NblWHOW cefetowen 6oponon. MyxxunHa Bo3BpaLlaeT K XXU3HU KaKOW-TO
UrPYLUEYHbIN MEXaHU3M.

— MawwmHkn Hago nbutb, — € NTaCKOBOW Ha3naaTeNbHOCTbIO FOBOPUT OH
NIIEMAHHUKY.

Mbi B kabuHeTe Hukonas Eroposmya XKyKOoBCKOro, OTLa pyCCKOn aBnaunn.
Bnocneacteum a10T kKabuHeT cTaHeT Ansa Anekcangpa MukynuHa Ha MHOro net
AOMOM, a 3eneHbli AgnBaH — noctenbto. OH nposeaeT psaaomM ¢ Hukonaem
EropoBnyem camble TpyaHble nocnenHWe roabl ero Xnu3Hu, 0o npegena
HacCblILLEHHbIE HaYYHOW AeATENbHOCTLIO, OpraHn3aTopckon paboTton Ha 6naro
toHoro CoBeTCKOro rocygapcrsa.

Mbl BCnoMmHaem 06 3TOM COBCEM He Ans Toro, YTobbl 03apuTb AnekcaHgpa
AnekcaHgposuda MukynuHa 6neckom cnasbl 65mM3koro emy yenoseka. Beap
rmaBHOE — He BEeNMKUA POACTBEHHMK, a TO, YTO B3ATO Y HEro nydwee gns
CTpouUTEeNbCTBA COBCTBEHHOM XXU3HKU, YTO CTan OHOLWA APYrOoM, NOMOLLHUKOM U
npogosnkaTenem ero gena...

B Mockosckom Bbicluem TexHunyeckom yyunuuwie H. E. XKykoBckuin yntaet cBou
3HaMeHUTLIN KypcC Nekuumn no Bo3agyxonnasaHuto. [lonos3gHa ropuT npukpbiTas
raseTon HacTofnbHasa namna B kabunHete. Ho korga cnabeeT pyka y4eHoro, B ponu
NPUNEXHOro nepenncynka ero NeKUnn n ctaten BoiCTynaeT NnemMsHHuK. W koraa
3aboneBaeT y4YeHbINn, Kypc NeKkumi He npepbiBaeTcs. Ha kadenpy BbIXOQUT HOHbIN
CTYOEHT, NokKa Nuwb B ponu Yteua. Ml H1 y Kkoro B ayanTopumn He nosiBnsieTcs
NMpoHnYeckomn ynbibku. Bece 3HatoT: AnekcaHap MukynmH Ha 9TO YTeHue nmeet
MOparnbHO€e NpaBo, MOTOMY YTO CaM ABNSETCS YSIEHOM OPraHM3oBaHHOro Mo
MHUUMaTMBe YKyKOBCKOro Npu ydunuile Bo3ayxonnaBaTenbHOro Kpyxka, B
cocTaBe KOTOpPOro, Mexay Npo4vvm, Takue dnectsawme monoable nau, kak A-
Tynones, A. ApxaHrenbckun, K. Ywakos, B. BeTunHkuH, b. CTeukuH.

B 1918 roagy »KykoBckuin HanpaenseT pykoBoacTBy KpacHoro BoeHHo-
BO34yLLHOro doriota AOKMaaHyH 3anucky, B. KOTOPOW AOKa3biBaeT HEOOX0AMMOCTb
co3gaHunsa ABMaLMOHHOMO pacyeTHO-UCNbITaTeNbHOro 6rpo:

«lNpaBga, pacyeTHO-UCNbITaTENbHOE BIOPO NpeacTaBnseT Ansa YnpasneHus
BosaywHoro ¢pnota HEKOTOpPbIM pacxod, — NULIET OH, — HO coepXxaHue
pacyeTHoro 6opo B TEYEHME roga CTOUT CTOSbKO e, CKOJTbKO CTOAT TpU
pa3duntbix 60eBbLIX asponnaHa. Ha camom xe gene Ha MoOCKOBCKOM aapogpome 3a

nocnegHue nsatb Hegenb 6bIn1o pa36v|To... BOCEMb anmnapaTtoB».
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Npeqa XKykoBckoro HemenneHHo npuHaTa. MoXXHO KOMNekToBaTh wWrat
COTPYAHNKOB. OHM yXe Bblnn — BOCMUTaHHUKN YKYKOBCKOIO U ero eUHOMbILLNIEHHUKMW.
Kypc MBTY 3akaHuMBanu nepBble UHXeEHepbl- aapomexaHukm A. ApxaHrenockum, A.
Tynones, b. CteukuH, B. lNMetnsakos, A. MUKynuH.

MepBon paboTon konnekTnea ctan rnuccep. nuccep n aBnauna? He HyxHO
yaOUBNATLCA. OTO OCHOBA 3aBTpaLLHUX rmgpocamosneToB. Hag asuratenem
paboTatoT bopuc CteyknH n Anekcangp MuKynuH.

B 1919 roay, onatb e no nHmumnaTtuse XKykosckoro, cosgactca KOMIMAC —
Komuccus no noctponke aspocaHen. VI cHoBa cpeam 3a4dn-

HaTenen 3Toro gena Mbl BUAUM MOSIOA0ro nHxeHepa A. MukynunHa, Heckonbko
KOHCTPYKLMIN aspocaHen ncnonb3oBanucb KpacHon Apmuen n 6opobe ¢ 6ensimu,
a noTom, B ABaAuUaTbIX-TPNAUAThIX rogax, adpoCaHun cTanu yCnewHo CAy>X1uTb
NoNSAPHUKaM.

— Korga B Hawewm Hebe elle netanu TMXoxoabl-«3taxepkn», Hukonam Eroposuy
roBopust MHe: «ABmaumns 6ygeTt pasBmBaTbCA 3a CYET ABUraTtenemny, —
BCrnomuHaeT akagemuk A. A. MukynuH. — HaBepHoe, 3gecb Hago nckaTb UCTOK
Aerna, KOTOpoMy s CNYXy No Cen AeHb.

CerogHsi 3agaBaTtb BONPOC, KTO KOHCTPYKTOP caMoneToB ¢ ambriemon TY nnu
AHT, HenoBKo faxe LIKOMbHUKY. Bce 3HalT — 3TO TynoneBcKne MalUunHbI.
3HaMEHUTBIN LUTYPMOBUK, «JIE€TaLWWMA TaHK», Bbiwen n3 Kb UnblowmnHa — aTto
TOXe BCeM U3BeCcTHO. CemencTBo cTpemutenbHbiXx MulroB — 310 MuUKosiH 1
'ypeBuy..

Ho nomMHuTE eLie AOBOEHHYHO NECHI?

Ham pa3sym gan ctanbHble pyKN-Kpbinbs, A BMECTO cepaua — NfaMeHHbIn
moTop!

KTO >k& KOHCTPYKTOP MOTOPOB 3TMX CaMOJSIETOB, HAAEXHbIX, MOLLHbIX,
000rHaBLUMX NHXEHEPHYIO MbICITb CBOErO BPEMEHM HA HECKOJBKO NET U
NO3BOMMBLUNX BblABUHYTb, OCYLLECTBUTb CMESbIN NO3YHr; «JleTaTb Bbille BCEX,
Aanblue Bcex, bbicTpee Bcex!»?

BoT 3TOT BONPOC MOXHO CMeNo 3aaBaTb HE TOMbKO LLKOMbHUKY. MiMeHa
cosfgaTernen «nnaMmeHHbIX cepaeu» U3BECTHbI Kyaa MEeHbLLE.

...JlereHgapHbin nonet Banepusa Ykanosa yepe3 CeBepHbIn NoNtoc B AMEpUKY Ha
Tynonesckon mawwmHe AHT-25. lNosTopeHue atoro noneta M. 'pomoBbIM Ha

OOHOTUMHOW MaLLUHE. ,D,O6aBI/1MZ C ABuraTensiMm BbiCLLUEn anga cBoero BpeMeHU



HaOeXHOCTU U MowHOCTU. VX KoHCTpykTop A. A. MukynuH. OH co3gaTtenb
nepBbIX aBUaLMOHHbIX ABUraTernien opurmHaribHON 0Te4eCTBEHHOM KOHCTPYKLMMU,
Kak NOpLUHEBbIX, TaKk 1 TypbopeaKkTMBHbIX, BOLLEALINX B LLUMPOKYHO

aKcnnyaTauuio B BO3AYyLWHOM roTe.

Asuratenu A. A MukynnHa n 4o BOVHbI U B MOCNEBOEHHbIE roAbl (KOHEYHO, YXe
He NOopLUHEBble—pPeaKTMBHbIE) paboTanu Ha MHormx Tunax Mulos. Cambliv
nepebin ewwe B 1937 rogy Ha BbicoTe 6000 meTpoB pa3sun MowwHocTb 1200
nowaauHbIX Cun.

B rogpbl BonHbl Kb, Bo3rnaesndemoe A. A. MUKynnHbIM, CO34an0 MOLLHBLIN
asuratens AM-38 ansa wrypmosunkoB WUJ1-2, KOTOpbIX Kak orHa 60anmcb
daLmncTbl.

3a aBa gecdATka neT KOHCTPYKTOPCKON paboTbl — HeMarno asuraternen, BolweaLwmx
B cepuiiHoe nponsBoactBo. OrpoMHOro HanpsxxeHus padota. OHa BbICOKO
oueHeHa ctpaHoun. AnekcaHgp AnekcaHaposuy MukynuH — Nepon
Coumanuctuyeckoro Tpyaa (Fpamota MNpe3ngnyma BepxosHoro Coseta CCCP o
NPUCBOEHMM 3TOro NoYeTHOro 3BaHus 3a Ne 3). OH naypeat 4YeTblpex
["locynapCTBEHHbIX MPeMUA, KaBanep MHOMMX OPAEHOB.

CospgaTtenb coBepLUEHHbIX aBUaMOTOPOB, NPUHECLUUX criaBy, nobenbl HaLlen
aBuauum, gecatnneTuamm cam paboTan na nsHoc.

B MonoaocTu oH yBnekancs Bbl€34AKOM OPFIOBCKUX PbICAKOB U MMeS Npu3bl Ha
ckadkax. [loTom cTan 3asanbiM MOTOTOHLLUMKOM U TOXe BbICTynan B
copeBHoBaHuAX. Ho paboTta 3actaBuna 3abbiTb 060 BCEX 3TUX CNOPTUBHbLIX
yBre4YeHusX.

A. A. MukynuH npekpacHo 3Han MOTOpecypcC Kaxaoro Asuratens, B

WMHCTPYKUUAX TOYHO yKasblBan npasunia yxona 3a HUM, CPOKM KanuTanbHOro 1
TEKyLLLero peMoHTa, BpeMs cnncaHus. BeINOnHATL 3TW npaBunia B asmaumm
NOJSIOXKEHO HEYKOCHUTESNbHO. A CBOW €ANHCTBEHHbIN U HE3aMEHUMBIN «KMOTOP» —
cepaue 3anyctun 6e3HagexHo.

Cnmncatb? OH 6bin peumnTensHO He cornaceH. MNpumepbl 4ONroXUTENen HarnsagHo
A0Ka3bIBaIOT, YTO PECYPChI OpraHnaMa 3Ha4mMTenbHO 6osbLle, Mbl MPOCTO He
cnegum 3a cobon, opraHmMam paboTaeT Ha U3* HOC U paHbLLE BPEMEHW BbIXOOAUT U3
CTpOA.

AHaNNTUYECKNIN YM YHEHOrO, NHXEHepa-KOHCTPYKTOpa U 34eCb, B COBEPLLEHHO
HOBOW NpobnemaTurke, BblAENWN IMaBHbIe 3BEHbS B LIENW NOUCKA — BIIMSIHUE Ha

XWN3Hb YerioBeka OMOTOKOB, n3yyvyeHune KpOBOOGan_l,eHI/IFI, OblXaHwnA,



noToBbIAENeHNs, paboTbl MbILLEYHOrO annapaTa BO BpeMs ABUXEHUN,
PU3NYECKMX YIIPaKHEHUN,

MwukynuH 3acen 3a cCoBepLUEeHHO HOBYIO A5 Hero nutepaTtypy. Koe-kTto u3 gpysen
COBETOBas He TpaTUTb BPEMEHM 3psi, 3aHUMATbLCA NevyebHon PU3KynbTypon no
yKasaHuio Bpaya. M Bce. N oH npunexxHo BbINONHAN BCe npegnucaHnda. Ho B 1o
Xe BpeMsi cam XOoTen pa3obpaTbCs, 3a4eM U Kak HY>KHO 3aHUMaTbCs hrn3nyeckon
KynbTypoOW, Kak cnegyeT XoanTb 1 6eraTb, YToObl N3BNeYb N3 ABMXKEHUI
MaKCMMyM Nosib3bl Ang opraHuama. OH CTpemMunca npoaHanM3npoBaTb OCHOBHbIE
NPUYUHBI CTapeHnsa 1 AeCTBOBan pacyeTiMBO, OCTOPOXHO. Ha aToT pas
aKcnepuMmeHTanoHon 6a3on GbinT He NONUIOH, He nabopaTopus, a OH caM.
lMocTeneHHO ocbopmunack rmnotTesa o6 OAHOW U3 rMaBHbIX MPUYMH CTapeHns —
ocefaHum NpoaykToB 0OMeHa, unu, kak ux HasbiBaeT A. A. MUKYNUH, «LLNaKoBY,
B MEXKNETOYHbIX NPOCTPaHCTBaX. 3HAYMT, 34eCb, HA 9TOM YPOBHE AOSMKHA
Ha4YMHaTBLCA NOMOLLb YesioBeka cO6CTBEHHOMY opraHM3my. W nomollb 3Ta — B
NOCTOSIHHOM [BWXEHUN, NPaBUIbHOM AbIXaHUUW, paLUOHarIbHOM NMUTaHUN.

Ho MoXeT BO3HMKHYTb BONPOC: HE CIAULLKOM N1 CMernyto 3adady B3an Ha cebs A.
A. MuKynvH, NpnHABLLMCH 3a pa3paboTKy cBoen cucteMbl 60pbbbl CO CTAPOCTLIO,
npegnarasa ceoe obbsacHeHWe pagy OrU3noNorMyecknx NpoLeccoB, NPONUCXOAALLMX
B opraHuame?

B Hale BpeMa ppoHT nccrnegoBaHuin YerTOBEYECKOro OpraHmM3amMa 3Ha4YnTenbHO
pacwmpuncsa. XuMuK n usnk U3yyaroT X1U3HeOeATeNbHOCTb Ha MOMEKYNAPHOM
ypoBHe. BmecTe paboTtatoT Bpay, hmsnonor, MateMaTuK, MHXEHEeP-3NeKTpuK,
aKyCTUK, KNbepHeTuK 1 gaxe crneumanuct no aToOMHOM 3Heprum. dT1a
cornacosaHHas paboTta nomoraet 6biCTpee NoAHMMATBLCA MO CTYNEHSM MNO3HaHUSA
CaMOro CIIOXXHOro Npoun3BeaAeHns NPUpoabl — YerioBeka, MOMoraeT HaxoanTb
HoBble cnocobbl 6opbLOLI C HeaQyraMmmn, KOTOpblE COBCEM HEAABHO Kasanucb
HEen3ne4YnMmMbiMK, 40 NPEKINOHHbIX NET COXPaHATb CBEXEeCTb ymMa, 604pocCTb Ayxa,
domaunyeckyto cuny. N aTo gaBano npaso akagemuky A. A. MukynuHy

BKITIOMUTBCA B MOUCK C MNO3ULMIA CBOMX OBLLUMPHBIX MO3HAHWI, POXAAIOLLMX
HeOXMAaHHbIE N HEBO3MOXXHbIE A1151 HEMHXEeHepa aHanornun, BbiIBoAb!,
pPa3MbILLIATbL O YENTOBEYECKOM OpraHn3amMe, packpbiBaTb CEKPETHI
rapMOHNYECKOro B3anMOAENCTBUSA ero 3NeMeHTOB 1 NPUYNHBI paccornacoBaHns
ero paboTbl; UCKaTb NYTU NOBbILLEHNSA KO3 PULMEHTA NONE3HOIO AENCTBUS,
A0SITOBEYHOCTU N HAOEXHOCTU, NpeanaraTb CBOU oM3nMYeckme ynpaxxHeHus,

npaBuna nosegeHnda n NMTaHnA, I/I306peTaTb |'|p|/|60pb| N MEXaHN3MbI.



CnpaBeanMBoCTb CBOMX Pa3MblLLIEHUI, BbIBOLOB U peEKOMEHOAaUNN OH
noaTBepXaaeT NMMYHOM NPaKTUKON, COBCTBEHHBLIM 30OPOBLEM N aKTUBHbBIM
Tpyoom B 82 roga.

Ho Bce e kakoBO MHeHMe 0 cucteme 6opbObl 3a TBOpYECKOe AonroneTne
NHXeHepa — chneumanucTa no aBMaLMOHHbIM ABUratensam y onusnonoros,
Buonoros, Koraa OHYM 03HAaKOMUIMCh C PYKOMMUCBIO, B KOTOPOK M3naranacbk ata
cuctema? NpegocrtaBnm MM CrioBo.

Akagemuk, cekpetapb Otaenenus cgusmonorun AH CCCP E.M. Kpene:
«lMocne 6onbLon peaakuMoHHON paboThl, NPOAENaHHON MHOK COBMECTHO C
aBTOPOM B YacCTW 3aTPOHYTbIX PU3NONOrNYEeCcKNX npeacrasneHnin n akTos,
cuuTato, YTo B LIeNTlOM PyKONUCh npeacTaBnseT 00nbLUOM MHTEPEC U MonesHa K
onybnvKoBaHWO a pasgenie Hay4HO-NoNynsipHON NUTepaTypbl».

[lokTop MeanumHCcKux Hayk, npodgeccop B, H. lNypbes:

«MoHorpadus npeactasnseT 6onbLuon nHTepec. Co BCeEMU OCHOBHbBIMU
NONTIOXXEHNAMM MOXHO cornacutbcs. KHura oyeHb nonesHas...»

«51 He Hallen HMKaKNUX OrpexoBy, - FOBOPUT PyKOBOAMTENb Nnabopatopumn
dmamonorndyeckon KnbepHeTnkn JIEHNHrpaaCcKoro rocyaapcTBEHHOrO
yHuBepcuteta npodeccop I1. U, lNynses,

Akagemuk A. J1. KypcaHos:

«[JormkeH Npu3HaTbC4, YTO, Kak BMOMOr, S HAXOXY HEKOTOPbIE NaLUm
POPMYNNPOBKM CANLLIKOM CMESbIMU, HO 3TO HE AOSMKHO NOMeLaTh yBuaeTb B
BalLLEeM Tpyae rfnaBHOe — ero OpUrnMHaNbHOCTb, COCTOSILLYHO B TOM, YTO Bbl
CTPEMUTECH MOHATbL OPraHM3aUnio YeNoBe4YeCKoro opraHmama, oLeHBasi ero
B3rNsiA0M MHXEHepa-KOHCTPYKTopa 1 MexaHuka. [py aTom Bam yaaeTca yBUaeTb
MHOrne 3HaKOMbl€ HaM SIBfIEHUS B HOBOM CBETE, YTO UNn yoexxaaeT B BaLLEn
npaBoTe, unu nobyxgaeT K MOUCKY NOAXOAOB K UX MPOBEPKe, a cregoBaTesibHo,
poXgaeT TBOPYECKYH MbICHbY.

Akagemuk A. A. ImwwieHeukun:

«lMonHocTblo cornaceH ¢ Tem, 4To pekomeHayemble A. A, MUKYNUHbIM
domamyeckme ynpaxxHeHust MoryT ObiTb NOne3Hbl A48 Nogen YMCTBEHHOMO Tpyaay.
W, HakoHeL, MHeHME Y4yeHoro meguumnHckoro coseta MmnHuctepcrsea
3gpaBooxpaHeHnss CCCP, HanpaBneHHoe B peaKkuMOHHO-n3aaTernb-

ckun coseT AH CCCP:

«Y4yeHbl MmeanunHckm coseT MuHuctepcTea 3gpasooxpaHeHuss CCCP He

BO3pakaeT NpoTMB onybnukoBaHusa KHUrm akagemmka A. A. MukynuHa «Mosi



cucteMa 60pbbbl CO CTapoCcTblo» («AKTUBHOE AONTONEeTUEY).

3amecTutens npegcenartens YyeHoro meguumHckoro coeta Munsgpasa CCCP
npodpeccop I'. K. YwakoB». Pag aBTOpUTETHbLIX BbiCKa3biBaHUA MOXHO ObINo Obl
NPOAOMKMTb. 10 1 NpMBEAEHHbIX BbILE OCTATOYHO, YTOObI C MHTEPECOM
06paTUTLCA K CTPaHULLAM 3TOW KHUMN, Liefb KOTOPOWN yoeanTb: Hy>KHO Hay4nTbCs
B6opoTbcA 3a cebs, 3a cBOe 340pOBbE, YTOOLI ObITh KaK MOXHO OSIbLUE MOME3HbIM
obLecTBy.

C. Yymakos

naea | KAK POXOAJIACb 3TA KHUTA

KaxxgomMy 4enoBeky XO4eTCsl XuTb, ObITb 300POBbIM U TPYAUTLCA Kak MOXHO
fonblle, He olwyulas 6pemeHn ctapoctu. Ho, roBopsaT, cTapocTb NoAKpaabiBaeTcs
He3aMeTHO, N C 3TUM HM4ero He nogenaewb. CKOMNbKo dhatannama n NOKOPHOCTH
cyaobbe B TakoM obuienpusHaHHOM MHeHun! Yernosek Yalle Bcero B 6opbbe co
CTapOCTbO YXOOUT B rnyxyto o6opoHy. Cuctema 60opbbbl, B 06LLEM, OANHAKOBA:
BO34BUratoTcs «060poHUTENBHBLIE pyBExXn» 13 nekapcts, HoO Nnobeabl Hag
CTapyecknmMm Hegyramm okasblBaoTCA MHUMbIMUK. YenoBek Hanaraet Ha cebsa ¢
KaxkablM rogom Bce 6onblue n 6onblue 3anpeToB; He beraTtb, He XoauTb BbICTPO, He
nogHUMaTb TsShKecTen, He paboTaTb, HO BCe 3T 3anpeThbl He 0TOABUIaloT, a
npubnmxatT ctapocTb. OpraHnam gpsaxneer.

Kak-To He3ameTHO HacTynaeT BpeMms, Korga AaBHUe 3HaKOMble Npu BCTpede
BMeCTO 00bIvHOro «Kak xxusete?» 3agatT Bonpoc: «Kak cebs yyBcTByeTe?».
«CKpnnnm nomarneHbKy», — OTBeYaeTe Bbl, U IMTaBHOWM TEMOWN pa3roBopa
CTaHOBATCA He Aena, a 3qopoBbe. Huuero He nogenaelwbs — Bo3pacT. Ho, moxeT
ObITb, HE BO3pacT BCEMY BUHOWN, @ Mbl CaMu, U CTapOCTb COBCEM He
noaKkpaabiBaeTcs K HaMm, a Mbl CaMy BOSIOKOM TSIHEM €€ B JOM, XOTsl OHa
conpoTusBnsaeTca n TBepaut: «[a paHo MHe ele 6paTb Tebsi B CBOU PyKn».
TpunauaTb NeT Hasaa s YyBCTBOBas cebs 3HAUMTENBbHO XyXe 1 CcTapLue, YeM
cerogHs. [1o nATMOeCATUNEeTHero Bo3pacTa, kak U 60MnbLUIMHCTBO NoAen, s He
04eHb-TO 3a60TMNCA 0O CBOEM 340POBbE, HE NpuaaBan ocoboro 3HayYeHus
duanyeckon kynbType. OgHako korga Tskeno 3abonen n okasancs B 6onbHUUe, y
MEHS NOSIBUITOCh, HAKOHELL, BPEMS U XXenaHne pa3obpaTbCs — Kak MHXEHepY,
9NEKTPOHMKY, MEXAHWUKY N KOHCTPYKTOPY — B NPUYMHAX CTapeHus

yerfoBe4yecKkoro opraHmsamMa, pa3pa60TaTb aKTUBHYIO CUCTEMY 60pb6bl Cco



cTapocTbio. MHe 3TO X0Tenoch caenaTb He paau TOro, YTobbl «CKpUNEeTb» Kak
MOXHO AOfbLUE W, BbINAA Ha 3acnyXeHHbIM OTAbIX, HabnogaTb CO CTOPOHBI, Kak
OypnnT Xn3Hb, @ YTOBbI KaK MOXHO A0sblue ObiTb €€ aKTUBHBbIM Y4aCTHUKOM W
NOSIHOLIEHHO paboTaTb.

Bonee TpexcoT neT Ha3ag BO3HWKMNA Hayka repoHToNorns, 3agada KoTopom —
pelueHne npobnembl gonronetmsi u 6opbba co cTapocTbio. ThiCAYM MEONKOB,
BGuonoros, PM3MONOroB 1 APYrMX y4EHbIX TPYOATCA CErogHa Hag peLleHnem aTmx
BonpocoB. B CCCP u apyrmux ctpaHax co3faHbl Hay4yHO-UccrneaoBaTesibCckme
WHCTUTYTbI FEPOHTONOMMU. Y4YeHble pa3sHblX HanpasreHu oOMeHnBatoTCS
MHEHUAMUN Ha repoOHTONOrMYeCcKnX KoHrpeccax. Begp cywectsyet 6onee aByxcoT
rmnoTes O NPUYMHax HaCcTyneHns CTapoCTK, BO3PACTHbIX 6ONE3HSAX.

B nutepatype ecTb cBeieHNs 0 MHOrMx gonroxutenax. Hanpumep, 185 net
npoxun KeHTuHrepH, MNetep 3opTtan Toxke 185. EcTecTBEHHOE AONTONETUE HE
penkoctb u B CCCP. Y Hac B cTpaHe cBbiwe 30000 Tpyaswmxcs 1 neHCUoHepoB
nmetoT Bo3pact csbiwe 100 net n 300 000 —cTapwe 90 net. A nM4yHO n3yyan GbIT
abxasua ToBapuwa Kuyta, kotopomy ot poay 153 roga. OH exegHeBHO paboTan B
cagly » BCKakmBas Ha KoHsi 6e3 nocTopoHHen nomolun. MoxHo npeacrtaBuTb cebe,
Kaknum oH Obin mxkurmtom B 100 net! Bce 910 roBoput 0 TOM, 4YTO NtoaN N UX
Buonormyeckne KneTkm MoryT XnTb odeHb 4onro. Hy)XHO TonbKo co3gaTb Ans
KNeToK, MMEHHO ANA KNeTOK, Takne YCroBUSA BHELUHEWN cpefbl, NP KOTOPbIX
HapoXxgawLnecs B pesynbtate AeNeHnsa HOBble KNeTKM He Tepsanu 6bl Monoabix,
MONHOLIEHHbIX KA4YECTB CBOMX COPOANYEN.

Teme XUBOW KNeTKN NOCBSALEHO MHOMo TpyAoB No buodusmke, bGrnoxmmmn,
dumsmonorun. Ho B aTnx paboTtax MOXeT pasobpaTtbecs NULb cneunannct. B 1o xe
BpeMs s ybexaeH, Kaxablil YenoBeK JOIMKEH KaK MOXHO paHbLUle YCBOUTb XOT4H
Obl CaMble OCHOBHblE CBEAEHNS O PM3NONOrMYECKNX, KOHCTPYKTUBHbIX
0COBEHHOCTSX CBOEro OpraHM3mMa, HeNnocpeacTBEHHO U B NMEPBYHO ovepenb
BNUSIOLLMX Ha 340pOBbe, 60OPOCTL Ayxa 1 AONronieTue TPYAOBOWN XU3HU.

[Moka Mbl 300pPOBbI N YyBCTBYEM Ce051 30OPOBbIMU, Mbl AKCMyaTUpyemM cammnx
cebs1, CBOM OpraHbl, CBOM BO3MOXHOCTW 63 ornsakv, He 3aaymblBasicb O
nocnegcteuax. K mawmHam mbl OTHOCUMCS Kyaa bepexnueee.

Hanpumep, Bbl Kynunun cebe moToumkn. Ho Bbl He noegeTe Ha HeEM, NOKa He
N3y4nTe KOHCTPYKLUMIO U Ha3HadYeHne ero getanemn, npasuna e3gbl. He cmoxete
UM ONUTEenNbHOE BPEMS NOMb30BaTbCA, €CNN CTaHeTe 3KCnyaTupoBaTb Na U3HOC.

CBoumu opraHamMm Bbl TOXe HE CMOXeTe palnoHaribHO NnoJsib3oBaTbCA A0 TEX NOP,



noka He y3HaeTe, Kak OHM YCTPOEHbI, KaKOBbl MX BO3MOXXHOCTU N KakK UM HaZ0
nomoraTtb BO UMS COXpaHeHUa TpyaoBoro gosironetus. Noatomy s 3atparvsato B
3TON KHUre BaXKHenLWwmne, OCHOBHblE 0CODEHHOCTU don3nonornn Yyenoeseka. K Hum
OTHOLLY crieaylouiee: BINSHNE Ha XM3Hb YeroBeka OMOTOKOB, KPOBOOOpaLLEHNS,
AblXaHWs, NOTOBbIAENEHNS, POSib OU3NYECKOM KYNbTYpPbl, ABMKEHUS 414
MbILLEYHOro annapara.

B nocnegHee BpeMsa B nevaTun BCe Yalle CTanu nosiBAATbCS CTaTbW O TOM, Kak
ObITb 300pOBLIM. IHTEPECHbLI, HANPUMEpP, CTaTbW N3BECTHOIO COBETCKOIO XMpypra
akagemuka megmuuHcknx Hayk H. M. AmocoBa. [lepeBefeHa Ha pycCKum SA3bIK U
Bbllwna 6onbwmm Tnpaxom Gpowtopa . MN'mnvopa «ber pagn xusHmn». Koe-kto
nblTaeTcs ucnbltatb Ha cebe rMMHaCTUKY MOroB.

OpaHako MHOrme naun, K CoXarneHuio, HeAOOLEHNBAKT peLlatoLLyo posib
dom3ndeckom KynbTypbl B HALLEN COBPEMEHHOM XU3HU N HE NONb3yTcs eto. MHe
AyMaeTcs, 3TO NPOUCXOAMUT MOTOMY, YTO HU B OAHOM M3 Ony6sIMKOBaHHbIX TPYyA40B
He umeeTcs rnyboKoro 06 bACHEHNS, 3a4eM HYXXHO 3aHUMaTbCA PU3N4ECKUMU
YyNpaXHEHUAMU, 3a4EM HYXXHO XOAUTb N BeraTb, HE YKa3aHO, Kak HYXKHO XOAnTb U
Geratb.

Mo>xHO ¢ abCoNTHOM YBEPEHHOCTLIO CKasaTtb, YTO NnoAdaBnstoLlee 60MNbLMHCTBO
nogen, B ocobeHHocTn ctaplue 35 neT, ToNbKo NOTOMY He BeratoT n He
3aHMMalTCa HeobxoanmMon Ans 340poBbs TMMHACTMKOW, YTO UM HUKTO BOBPEMS
He 00BbACHMN, NOYEMY HALL OPraHn3M HY>XKOAeTCs B ONpeneneHHbIX ABMKEHUSX,
HUKTO HEe JoKa3sarsl, YTO MNOKOW BedEeT K JIEHU, BANIOCTM 1 cnabocTu, 4To
HEenoABWXHOCTb YCKOPSIET HACTYMfEeHNe CTapoCTH.

CyuiecTtByeT HEMarno peuenToB, pekomeHaaunn. Hanpumep, oauH M3BECTHbIN
Bpay OCHOBHbIM MYTEM K LONTONETUIO CHMTAET CKMNMAAPHbIE BaHHbI. [pun
NpPoBEpPKe OKasanocCb, YTO MHE, Hanpumep, OHN NpoTMBoNoKa3saHbl. OTcloaa
BbIBOA: HE KaXXOOMY YerioBEKY BCAKOE CpeAcTBO NosesHo, nbo AByX OAMHAKOBbIX
nogen Ha ceeTe Het. [loaTomy 9 He 6epycb NncaTb O NoNb3e U Bpeae
MEANLMHCKMX NnpenapaToB. OTUM AO0JTKHbI 3aHUMATbLCS Bpauiun.

Te e cpeacTea 1 NpueMbl NOBeAEHUS], KOTOPbIe S pa3paboTan n MHOro pas
NpoOBepPUIT B TEYEHNE TPEX AECATKOB NeT, MOryT 6bITb MCNOSb30BaHbI NHOOLIM
YerioBeKOM, Tak Kak OHM KacatoTCsl TOSTbKO OCHOBHbIX XXU3HEHHbIX CBOUCTB U
dyHOaMeHTanbHbIX OCHOB (PM3MOSOrMYeckon Npmupoasl Yenoseka.

A npeaBuXKy 3aKOHHLINM BONPOC O NpaBe NHXeHepa BTopratbcs B obnactb

C*)I/I3I/IOJ'IOFI/II/I, JaBaTb pekoMeHaauunu, pa3pa6aTb|BaTb M npepnnaratb CBOKO



cuctemy. [Noctapatocb Ha Hero oTBeTUTb. [Anda aToro HeobxoaMmo caenaTb
HeBGONbLLON 3KCKYPC B NCTOPUIO.

N3yvyeHnem KOHCTPYKLMM YerioBeYeCKOro opraHnamMa 3aHMmarnmcb He TOSTbKO
MeMKWN, HO N BENWKUE MbICIIUTENN, YYeHble nepBbiX BeKoB Hallen apbl. O6 aTom
roBopAaT Tpyabl MNnatoHa, ApuctoTens, 'unnokpaTa (0 YenoBeveckon Nnpupoae),
"eneHna, OBoema n MHOTMX OpYrnx anekcaHOAPUNCKUX YYEeHbIX U3 LLKOSbI
"epodhuna.

OcobeHHOo 6onbLUon BKNag B U3y4eHMe OpraHoB YerioBeka M XXMBOTHbIX caenan
BenMYanLInm reHnin anoxm BospoxxaeHus, Xneonucew,, CKynbnTop, apxXuTekTop,
NHXXeHep 1 aHaTtom JleoHapao aa BuHun, octaBmBLKMi nocne cebs kanuTanbHbIN
Tpya: «AHAaTOMUS 3aMUCKU U PUCYHKU». DTa KHUra, Mexay npo4dnm, B 1965 roagy
BbllLNa B usgatenncrtee «Hayka». B Hen gaeTcs onncaHue Bcex KOCTeN,
BHYTPEHHMX OpraHoB, HEPBHOMW M COCYAMUCTOMN CUCTEM, @ TaKKe MbILLEYHOro
annapara, CyxOXunumn, xpswen u Tak ganee. [Ina Toro BpeMeHn BbINOMHEHNE
TakoW yHUBepcanbHOW 1 TpyaoemMkon paboTbl 66110 Nog cuny TosbKo
COBEPLUEHHO UCKMIOYMTESNTbHOMY, Pa3HOCTOPOHHEMY MbICITUTESNIO U YYEHOMY.

BoTt kak JleoHapgo aa BuH4YM onucebiBaeT NpUYNHY CTapeHns nioaen:

«CTapukn, xuByLume B MOMHOM 34paBuKn, YMUPAKOT OT HegocTaTka NUTaHus;

3TO NPOUCXOLMUT OTTOrO, YTO Y HUX BecnpepbiBHO Cy>KaeTcs NyTb K BEHaM
OpbiKenkn, BCneacTane yronweHns o60504kM 3TUX BEH BNIIOTb 40 KanUnNApHbIX
BEH, KOTOPbIE NePBbIMM 3aKpbiBalOTCA coBepLueHHo. OTcloaa crneayeTt, YTo
cTapukn 6oatca xonoga 6onbLue, Yem MonoAable, U YTO Te, KOTOPbIE OYEHb CTapbl,
MMEIOT KOXY LIBETa AepeBa Unn Cyxoro KalitaHa, NoTOMY YTO 3Ta KoXa no4vtu
nuweHa nutaHus. M ¢ aTon o60no4vkon BEH y YenoBeka NpoONCXoauT TO Xe, YTO B
anernbCuHax, Y KOTOPbIX KOXa yTonwaeTcs, a MAKOTb YMEHbLIaeTCs, No Mmepe
TOro, Kak OHU APSIXIeTy.

XoT4 co BpeMeH JleoHapao npolwso cebiwe 450 neT, ero NakoHUYHOE CyXXOEHME U
cerogHs MOXeT CYMTaTbCH OYeHb BEPHbIM 0Ka3aTeNnbCTBOM OQHOW U3 NPUYUH
npexaeBpeMEHHOro CTapeHnst Noaen, He pasobpaBLUMXCA B CBOEM OpraHn3me n He
NPUHUMABLLMX 3NEMEHTapPHbIX (PU3NONOrMYECKUX MEpP K NOAOEPXKaHMIO 300POBOro
COCTOSIHUS1 CBOMX apTepUI 1 BEH.

OToMy BOMpOCY, KCTaTu, s yaensto ocoboe BHMMaHNE B KHUre, MO0 Kak HU
pasnu4YHbl Mexay coboto nan No BO3pacTy, COCTOSIHUIO 340POBbs, (PU3NHECKOMY
pas3BUTUIO, PYHKLMN apTepun U BEH Y BCEX OAUHAKOBBbI, 3aKOHbl O6MeHa BeLLecTB

Ans Bcex noaen obLume.



Kpome pabot JleoHapao, MHe xoTenocb Obl OCTAaHOBUTLCA Ha TpakTaTe AHOpes
Besanusa «O cTtpoeHumn YenoBeyeckoro Tenax, nsgaHHom B 1543 roay. Ero mbicnu
3n0060AHEBHbI N CErofHs, NPy COBPEMEHHOM Pa3BUTUM HAYKN U TEXHUKM.

«[Ns N3ydeHnsa Hayk U UCKYCCTB BCTpPeYaeTcsi MHOro NpenaTcTBUM, — nucars OH.
— [laneko HemanoBaxHbI yLepb NPUHOCUT Ype3mMepHO APOBHOE AeneHne Tex
YYEHUN, KOTOpble 3aBEPLLAIDT Kaxayto U3 aTnx Hayk. U ewwe 6onbunm
NpensaTCTBMEM ABNSAETCA y3KOe pacnpeaenenne otaenbHbix obnacten paboTbl
cpeau pasnnyHbix cneumanncTtos... (OHM) HacToNbKO OTAATCA NULWb OQHOW €ro
OTpacrnu, YTo ocTasibHble, TECHENLLMM 06pa3oM K HEMY OTHOCSLLMECH U
HepaspbIiBHO C HUM CBA3aHHbIE, OCTaBMSAOT B CTOPOHE. [103TOMY OHM HMKOrAa He
co3gatoT Yero-nmbo BblAaLWErocs...»

OTy rnyboKO NpaBuUsbHY MbICIb MOXHO OTHECTM K NPEXHEMY NpenogaBaHnio
MEANUMHCKMX HayK, HE YYUTbIBaBLUEMY BIIUSIHUS SNEKTPOHUKUN U
3NEeKTPOMarHUTHbIX NOSIEN Ha 300POBOE Pa3BUTUE KINETOK YerloBeKa, Ha ero
paboTocnocobHOCTL 1 TpyaoBoe fosroneTne. M atomy Bonpocy s yaensito
BHUMaHMe B kKHUre. Beab BNUSHNE aNeKTPOMarHUTHbIX NOSIEN Ha BCeX ntoaen
oanHakoBo, OHM He OEeNCTBYIOT N3bMpaTenbHO.

MocnegHue rogbl XapakTepuaytTcs KOMMNEKCHBIM N3y4YeHMEM YeroBEeYEeCKOro
OpraHn3ma y4YeHbIMU caMbiX pasfnnyHbIX cneumanbHocTen. B nx psigax Bbl
BCTPETUTE HE TONbKO Bpaya 1 manonora, HoO U cneynanmcToB B obnactun obuien
BGuonorun, reHeTukn, dnoxmummnmn, Guocdumsnkn. Ha cnyxby megnumHe npmuxogaT
nocnegHne AOCTUXKEHNS COBPEMEHHOIO Nporpecca: nasep, U3oTonbl,
KnbepHeTurka... OTOT NepeyeHb MOXHO NPOOOITKNTb.

CerogHsi Bpaya-TpaBmaTorsiora MOXHO BCTPETUTb B labopaTtopumn conpoTUBNEHUS
MaTepuanoB NOSIMTEXHNYECKOrO MHCTUTYTA. Be3 3HaHNA NPOYHOCTHbIX
XapakTepUCTUK KOC-

TW, €e COMPOTUBIIEHUS Ha CXKaTue, Ha CKpyYMBaHWE Henb3s NpeacTaBuTb cebe

3 PEKTMBHOE NIEYEHNE NEPESTIOMOB.

3amevaTenbHbIn xmpypr Hukonam Muxannosmny AMOCOB, O CTaTbsAX KOTOPOTO S
yrnoMuHan Bbille, KpOMe MeLULMHCKOro OKOHYMI 3a04HbIV MHAYCTPUanbHbIN
NHCTUTYT. COBpEMEHHOMY Bpayy HY>XHbl MHXXEHEpPHbIE 3HaHNS, YTOObI UMETb
BO3MOXXHOCTb LUMPE B3MMSAHYTb HA PYHKLUMN 9 KOHCTPYKLNIO YENTOBEYECKOrO
opraHmama, aBTOPUTETHO y4acTBOBaATb BO BHEAPEHUN OOCTUXKEHUIA HAY4HO-
TEXHMYECKOro nporpecca B MEANLMHCKYHO NPaKTUKY.

o ocHoBHOW cneunanbHOCTU A NMHXEHEP-KOHCTPYKTOP. OTO NOMOrNo MHe BO



BpeMs NpoBeAEeHHbIX MHOK MO PYKOBOACTBOM CMeLnanmcToB aHaToMmUm
BCKPbITUI 1 NpenapvpoBaHNsa aHaTOMUYeCKkMX 06 bekToB pazobpaTtbCes, Kak
KOHCTpyupoBana npupoga «MexaHuam» yenoseka. Kpome Toro, MHe NpuLLIOCh
rny6oKo n3yunTb Kypc omsnonorum n npogenatb 04eHb MHOIO OMbITOB 4114
BbISICHEHUS HEKOTOPbIX OM3MONOrMYECKMX MPOLLECCOB 1 PaKTOB, MPOBECTU CEPUID
ONbITOB AN BbISABMEHNSI 3aKOHOB MbILLEYHbIX COKpaLLEHNIN, CBEAEHMIN O KOTOPbIX

A1 He Hawen B y4ebHukax, MiMeHHo Ha 6a3e Bcex Mmoux paboT no gusnonorum,
nocne AnMTenbHOM NPOBEPKM KaXOoro afieMeHTa CBOen CUCTEMbI Ha cebe, a 3aTemM
N Ha CBOMX OpY3bsiX 0TOBpan g Hy>XHble yNpaXKHeHUs aAnsa cebs n pekomeHay mx
nogsam nrodoro Bo3pacTa.

Cenyac cmsmyeckon KynbType 1 CnopTy yaenseTcsa y Hac Bce 6onbliee BHUMaAHME.
MHorune KpynHble yyeHble, paboTHUKN MeaULMHBI, PU3KYNbTYPbl NULWYT TPyAbl O
3[0pOBOM NOBEAEHUN W NONE3HbIX YNpaxHeHUsIX. IX coBeTbl 1 04eHb 0400psto 1
cTapatocb BbINONHATL. HO MmaTtepuman, cogep)Kawnnca B 4aHHOW KHUre, He
NOBTOPSIET CBEAEHUN, UMEIOLLNXCS B COBPEMEHHbIX N30aHUAX HA 3Ty TeMy. A Obl
ckasan, TONIbKO JOMOSHSAET UX.

Xo4y NogYepKHyTb, YTO MOV Tpya He y4ebHuk. Tema paboTbl — aHanua

HEKOTOPbIX OCHOBHbIX MPOBEPEHHbIX MHOK NPUYNH CTapEHUs, TEOPETUYECKUIA U
NpPaKTUYECKNN aHanns3, ponn GUOTOKOB, AblIXaHUS, NOTOBLIAENEHMS,
COMOCTaBIIEHME YCIOBUI XN3HW NEPBOOLITHOrO 1 COBPEMEHHOIO YENoBeKa n
OLleHKa ponu omnsnyeckom KynbTypbl.

Kpome Toro, g npegnarato HEKOTOpble N306peTeHHblIe MHOK NPUBOopPbI ANns

6opbObI CO cTapocTbio. B KHUre s nokasbiBato, YTO MNO3BOMNUIIO MHE NPeoaoneTb
BGonesHn, nepectatb CTapeTb N COXPaHUTb MONOAOCTb, PaboToCcnoCOBHOCTL Ha
NPOTSKEHMM MHOMUX NET, BKNOYAsA N HAcTosILEE BPEMS.

N MHe o4yeHb xo4eTcsl, YTOObl BO3MOXHO DOMbLUee YMCNOo Ngen Bocnonb30Banoch
3TUMM CBEOEHUNSMU.

Mpupoaa He cTpemunack kK obecnevyeHnto 4ONroneTust XMBOTHbIX U YENOBEKA, YTO
noaTBepxaatT MHorne akTtbl. Hanpumep, Henpo4HOCTb 3y60B, NpuBoadLLas
npeacTaBUTENEN XXMBOTHOrO MMpa K NPeXaeBpeMEHHON CMepPTH OT ronoAa.
OcnabneHue 3peHna n cnyxa, 4To BedeT K rmbenu ot 6e33alwmnTHoOCTU. HakoHel,
npexaeBpeMeHHas CMepTb HAacCTynaeT OT HAKOMNSIEHUSA SA0B U LUNAaKoB B
MEXKIETOYHbIX MPOCTPAHCTBAX N OT HapyLUEeHUs OeATENbHOCTN HEPBHOM

CUCTEMbI.

Mo-enavmomy, npupoaa CTpeMunach YCKOpUTb Ha 3emne CMeHy NOKoNeHuin ans



ObICTPENLLErO NPOXOXAEHUSA NPoLEeCcCa CaMOyCOBEPLLEHCTBOBaHMS (9BOMOLMUN).
CBexue noykun Ha gepeBbsiX HE 3a3eNeHeloT, Noka BeTep He COpBET CTapble
nncTbs. Ho Yenosek He nogvmHsieTcs cneno npupoae. OH 6opeTca, 1 nyTn 3Ton
6opbObI pasnuyHbl. B3ameH 3y6oB oH n3obpen npoTeabl. B nomoLub cnabdetoiemy
3PEHUI0 N3roTOBMUI OYKN. BonesHam NpoTMBONOCTaBUN OCTMXKEHNA MEOULMHBI.
CtapeHuto opraHnama — ouU3KynbTypy 1 CNopT.

Uutatenb MoOXeT nogymaTtb, YTO 3TUMU KOPOTKUMWU CTPOKaMU UCHEPbIBAOTCS
nepBble cBefeHus o 6bopbbe YernoBeka 3a gonroneTue. YBbl, He ncuepnbisaoTca!
OkasbiBaeTcs, eCTb elle OAMH Bpar — KOBapHbINA U HE3PUMbIN. MIMsi er0 — neHb
n cnabas cuna Bonw.

Teicaun nogen Hawnm 6e3BpeMEHHY0 KOHYMHY OT «3aLUufiakoBbIBAHUS»
OopraHu3ma u HapyLleHUs HEPBHOWN OeATENbHOCTU TOSNbKO NOTOMY, YTO UM Ji€Hb
ObINO KaXkgoe yTpo NOBTOPATL LMK PUINYECKUX YNPaxXHEHUA. YTOOLI 3aBoeBaTb
30pOBbe, CHACTNMBOE TPyLAOBOE A0SIroneTne, Masno KynuTb MHOIO KHUM O Mofnb3e
PM3MYEeCKOM KyNbTypbl, Masio NOBECUTb Ha CTEHE NyiakaTbl C ONMCaHUEM
YTPEHHUX PU3NYECKMX YNIPaKHEHUI. [NaBHOE, HY>XHO HaUTKN B cebe cuny Bonu
MU NOCTENEHHO BOCNUTAaTb ee, YToObl No6eanTb NeHb. TOMNbKO B 3TOM Crny4vae
ycnex 6yoet obecneyeH.

MHorokpaTHble U NPOAOIPKUTENBHbIE 3KCNEPUMEHTbLI MOKasanu, 4YTo BCeMun
npyemamm n cnocobamm Moen cuctembl s NpuobpeTeHnsa 340poOBbA U
NOBbILEHWS TPYAOCNOCOOHOCTM MOTYT NOMb30BaTbCA Kak MY)XYMHbI, TaK U
XXEHLLMHBI, KaK NOoAPOCTKM, TaK 1 NogM BeCbMa NpeKnoHHOro Bo3pacrta. OgHako
OS5 KaXKAOro YenoBeka peLuaroLwmm ycrnoBmem nosie3HoCTU NPUMEHEHNUS
pekomMeHaauun senseTca obszaTenbHoe cobnogeHne KparnHen NoCTENEHHOCTU K
OCTOPOXHOCTW MpPU OBIlafleHMMN HOBbIMWU YNPaXKHEHUAMMU, K KOTOPbIM paHee

OopraHn3m He NMer NMpuBbIYKA.

Puc. 1. [Joma 3a paboton. ABTopy 62 roga.




Puc. 2. AsTopy 82 roaa.
1* 4 :;}é’;

XKnBble KNeTkn He MOryT 3a OQUH-ABaA OHS U3MEHUTb CBOK CTPYKTYPY U
XnsHeagesTenbHoOCTb. [1na atoro TpebyeTcs Bpemsi. Henosek NOXnMNoro Bospacrta
NN He 3aHNMaBLUMNCS paHee (PU3KyNbTYPOM OOIHKEH BTAMMBATLCA B 3aHATUA Ha
NPOTSKEHMM MecsLa.

[eHb 3a gHEM B KakQoM ynpaKHEHUW crieaqyeT nocTeneHHo NnpubaensaTe OAHO-ABA
ABWXeHus (Hanpumep, nogHUMaHue ranTenen). lNpu 6ere kaxabin 4eHb
npudaenaTte no 5—10 waros u T. 4. 4O onpeaeneHHoro npeaena,
MHOMBUAYANbHOIO ANSA KaXK4oro YenoBeka.

BHesanHoe nepeHanpsbkeHne cun YpesBbldanHO ONMacHo Ansi OpraHn3ma.
HanpoTne — NocTeneHHOCTb B OBMaAEHUN YNPpaXXHEHUAMU NPUBOANUT K
YKPENsfeHUo BCero opraHnama, genaeT YyenoBeka 340poBee, BblIHOCNMBEE, BeAET K
AONroneTuio.

Ewe cuntao Heob6xoanMbIM cka3aTb HECKOSBKO CINIOB O MOEM OTHOLLEHUN K
MeguunHe n buonoruu.

TpyAHO HaNTK CnoBa, OCTAaTOYHO SAPKUE AN BblPpaXXeHNA BOCXULLEHUS
AEeATENbHOCTLIO Hawer naptum n CoBETCKOro rocyaapcrsa, HanpaBneHHON Ha
AanbHenwee CoBEPLLUEHCTBOBAHME MEANLIMHCKOM MOMOLLN HACENEHUIO 1 Ha
opraHusauuio otabixa nogen. MeguumHa, megmunHckne paboTHMKM genarT
OrpomMmHoe, nonesHoe geno. MHe, NnpaBaa, KaXXeTcs, YTO B HEKOTOPbIX Criyvasix
MeOVKN, aKTUBHO MOSb3ysCb MeanKaMeHTamMu, He4OoOLUEeHMBAOT POSib TAKoro
dakTopa, Kak CaMOCTOSATESNIbHOCTb XMBbIX KIIETOK, Korga gnsa nx 0340poBreHus,
pas3BUTUSA U NEPECTPONKM YENOBEK CyMeeT co3aaTb COOTBETCTBYIOLLNE YCITOBUS
BHeLWHeNn cpeapbl. 30eCb NOSIBASETCS LWUMPOKOE none Ansi UHTepeCHenLWwmnx
nccnegoBaHnin.

Ecnun, Hanpumep, 6e3 TpeHNPOBKM 3aHATLCH rpebnen, To nocne Yyaca paboThbl Ha
Becnax flajoHN NOKPOKTCS KPOBaBbLIMU My3bIPAMM, TaK Kak KNEeTKU eLle He

I'IpI/ICI'IOCO6I/1.|'IMCb K HOBbIM YCITOBUAM BHeELLUHeN cpenbl -- NOCTOAHHOMY TPEHUIO O



aepeso Becna. OgHako ecnv K NnogobHbIM 3aHATUSM NOLOWUTU NOCTENEHHO U
pa3yMHO, KaK 1 cnefyeT NocTynatb B HaYane 3aHATuin NiobbiM BMAOM cnopTa, To
yepes HECKONbKO AHEN Ha pyKax NOSBATCS XXeCTKne Mo30nn. A paccmartpmsan nog,
MMKPOCKOMOM CTPYKTYPY MPEXHUX N HOBbIX KNETOK. Y HUX HET Hu4ero obuuero!
KTo nnu 4to komMaHgoBano 3Ton PEKOHCTPYKLMEN, KEM COCTaBMASICA NPOEKT
NnepecTponkK, Aenancsa pacyeT Ha NPOYHOCTb, KaK OCYLLEeCTBASANOCh HabnogeHue
3a TeM, YTobbl BCE NpeXHME KNeTKN eaUHOBPEMEHHO Havyanu n 3akoH4unm paboty
Nno CBOEMY NepeycTPonCTBY, NOYEMY 3Ta NEPECTPOMKa HE OXBaTUa BCHO KOXY
nagoHu, a 3akoH4YMnacb UMEHHO B OCHOBaHUK nanbLeB?

K Benukomy coxarneHuto, Ha BCce 3T1 BOMNPOChHI, KaXyLUMecsi TakuMm NpocTbiMu,
coBpeMeHHast buonornsa noka 0gHO3Ha4YHOro U OKOHYaTeSTbHOro OTBETa He JaeT.
Bekamu crioXxmnocb MHeHME, YTO YerioBEeYECKMI MO3I — CIOXHeWLlee TBOpeHne
npupoabl ABNseTca anogeo3om ee AeATENBHOCTU N YTO OH MOXET PYKOBOAUTb
nobon nepecTponkon AesaTenbHOCTU KIETOK, B TOM YMCIEe U TaKOW, O Kakou s
roBopwus Bbliwwe. NMNo3sonto cebe Bo3pasnTb: a He cnocobHa nNu KneTka K
CaMOCTOATENbHbBIM NTOrMYEeCKUM AencTeuamM? Beab ¢ NOMOLLBIO NIEKApCTB s eaBa
nn cmor 66l o6pa3oBaTb Ha CBOMX NaAoHAX Tak ObICTPO MO30SIN B HYXXHbIX MECTax.
A OT BO34eNCTBUS BHELLUHEN cpeabl OHN NOSIBUIINCE, N OYEHb DbICTPO.

BoT noyemMy MHe KaxeTcsl, YTO HYXXHO UCKaTb Takne ycrnoBus BHELLHEN cpeabl,
Npw KOTOPbIX KNETKM camun Obl OYMLLANNCh OT LUNTAKOB — rMaBHOM MPUYMHLI
cTapeHusl, cammn Gbl UCLENANMCL OT BONE3HEN C NOMOLLBIO NMU XXEe N300PETEHHbIX
nemnkouuTos, parosB U T. 4., caMn Bbl MEHSNN CBOK CTPYKTYPY U hOPMY B HYXKHYHO
CTOPOHY U1, HAaKoHeL, caMn npuobpeTtanu kadyecTBa, Heobxoaumble Ans
AOCTMXXEHUS YENOBEKOM aKTMBHOIO AONTONETUS.

BoT MMeHHO Haf 3ToW 3agaven B TeYeHue TpuauaTt neTt 9 n pabotato. Ecnu
TpuauaTb NeT Haszag MHe BbINo TPYAHO AOoKasaTh, YTO pellaloliee 3HayeHue ans
XU3HM UMEIOT ANEKTPO3apsiabl, NOHbI, ANIEKTPOMarHUTHbIE NOns,
B3aMMOAENCTBYIOLLME B MOSEKynax, KneTkax U1 HEpBHOM cUCTeMe, TO cenvac aToT
Te3nc npusHaH buonoramn n ndyyaetcda. Hanpumep, He Tak 4aBHO BbiLLMA KHUra
. A. CepreeBa «buoputmbl n 6uocgepa». Tam, B 4HaCTHOCTU, CKa3aHo:

«B 1969 rogy Hamu GbIN YCTaHOBMEH Tak Ha3biBaeMbIn BruonasepHbin achdekT
Mo3ra. bnarogaps aToMmy a(ppekTy MOXeT BO3HUKATb U3NyYeHUEe ANeKTPUYeCcKom
BOJIHbI B OKpY>KatoLLleM NPOCTPaHCTBE, KOTOPOE PErnCTpUpyeTcsi C NOMOLLbIO
BbICOKOYYBCTBUTEMBHbLIX AETEKTOPOBY.

B aton kHure paccKka3biBaeTCA U O TaKNX UHTEePECHbIX HabnaeHusx:



«...INepenagbl BNaXXHOCTM paBHOCUITbHbI 3dEKTY, KOTOPbLIA MOT Obl
HabnogaTbCca NpU pagnauyMoHHOM BO34ENCTBUN, Bbi3biBAKOLLEM TSXKEIbIe
3aboneBaHus KpOBETBOPHbIX OYHKLMI MO3ra. Pe3kme konebaHusa gaBneHus. ..
NPUBOSAT K Taknm 3aboneBaHUsIM, Kak rMnepToHus,.. peungmBamMm cepaeyHo-
coCcyancTbix 3abonesaHni. I3aMeHeHUs HanPsXKEHHOCTU SNEKTPOMarHMTHOro
nong BAUSIOT HA BMO3NEKTPUYECKYHO aKTUBHOCTb MO3ra.

B psage ctpaH (no paamo) nporHosmpyeTtcsa GrnomeTeoponornyeckas o06CTaHoBKay.
AHarnornyHble BoNpockl 1 udyyan 6onee ggaguatv NATU NET U NpuULEn K
3aKIMOYEHMIO: KNETKN YenoBeka Heobxoanmo obeperatb OT HEGNAroNpUATHbBIX
BO3ENCTBUIN BHELLHEN cpeabl. B kayecTBe nepBoHaYanbHON Mepbl 1 NPeanoXus
3a3eMIIeHMe KNeToK, TO eCTb NPUCOEANHEHMNE UX BHELLIHENO 3M1EKTPUYECKOTO
noTeHuumana kK noteHuymnany 3emnu. NoapobHo 06 aTom ByaeT ckasaHo B
COOTBETCTBYHLLEN rMase.

naea Il O POJIUN KINANAHOB B BEHAX

MuTaHne n oumnLLeHne KneTok

Broxmmunyecknx n 6uodunanyeckmx NPUUNH CTapeHns YernoBeka, No-BUAMMOMY,
OYeHb MHoro. MHe gymaeTcs, na nepBoe MecTO CMENO MOXHO NOCTaBUTb
3arpsisHeHue, 3acopeHmne (MNK 3alunakoBbIBaHME) KNETOK U MEXKNETOYHOro
NpoCTpaHCTBa OTXOA4aMM HEMPEPbLIBHO NpoTeKkatoLllero obMmeHa BELLECTB,
NpoAYKTaMN OKUCINEHMSI.

Mpurnawato BaC BCMOMHUTL LUKOJSIbHbIE roAbl, YPOK 6B1MOnormm, Ha KOTOpPOM
Ha4anocb 3HaKOMCTBO C OHOKIIETOYHbIMM OpraHn3mMamMmn. Bbl NpuHUKNK K
MUKPOCKOMY 1 yBUOENM, Kak xunseT ameba. BoT npoayktel o6MeHa BellecTs,
NPOHUKasa BHYTPb 3TOr0 NPOCTENLLEro opraHnamMma vyepes 060nouky (Membpany),
NMOCTENEHHO BCE YBENMYMBAKOT M YBENUYNBAOT 06beM amebbl 40 onpeneneHHoro
npegena HacblilweHus. 3aTeM nNog AeNCTBUEM B MeMOpaHe MexaHNU4YeCKnxX Cun
pacTsbkeHus ameba cokpallaeTca 1 Takum o0pa3om Yyepe3 MUKPOCKOMNNYeckmne
nopbl (Bakyonu) ceoen o60noYkmn n3basnseTcsa oT 0OTOPOCOB nNpeabiayLero uukna
obmeHa BelwecTB 1 okMcrneHus. BoT Tak npupoga opraHnsoBana nuTaHue XnBbix
KNEeTOK M OYUCTKY UX OT LnakoB. Kak Bugum, ¢ 3agaven nuTaHns XunBbIiX KNeTok
npvpoaa cnpasunach 6necTsiue, NCNONb30BaB ANEKTPUYECKME MONEKYNAPHbIE
cunbl 1 anekTpudeckune cunbl KynoHa, 3akoHbl 9NeKTposHgoocMoca 1 Tak ganee. Ha
TEMy paclINdpPOBKN MEXaAHN3MA NMUTAHNSA KNETKN HanucaHo MHoro TpyaoB. Co3naHbi
TEeopumn NepeHOCUNKOB, aKTUBHOMO NepeHoca, nMHoueTo3a. He 6ygem yrnybnatbcs B

3TN TEeopunun. Ckaxxem TONbKO, YTO C NMTaHUEM KIeTOK Aeno obcTosno Obl coBceM



BGnaronony4Ho, ecnu 6bl, HakoHeL, 6bInM paspaboTaHbl MeCAYHbIE PALMOHbI 415
nogen pasHblx BO3pacToB 1 Npogeccui.

K coxxaneHuto, C 04MCTKON KNETOK OT OTOPOCOB NpoayKTOB OO6MeHa BeLLECTB
(wnakoB) Nnpupoga cnpasunachb NNoxo. TOMNbKo MeXxaHMYecknm BecnpepbiBHbIM
ABWXEHWEeM noJ eNCcTBUEM CUM YNPYrocTu OCYLLECTBNAETCH OYMCTKA, U TO He
MOSHO, TaK Kak Nocne Kaxaoro LuKrna cokpaweHus B kneTtke (M amebe) octaetca
HEKOTOPbIN 06bEM, B KOTOPOM COAEPXKATCA U LUMAKK, NOCTENEHHO OCaXaaroLwmecs
Ha BHYTPEHHMX OpraHax U1 membpaHax KrneTok. Takum obpasom, ans
noagep>KaHus XXU3HM 1 CaMOOYUCTKN OT LLMAKOB BCE XMUBbIE KNETKU AOSMKHbI
HaxoOQuTbCA B COCTOSIHUM HEMPEPbLIBHOW MUKPOBMOpaLumu, a cnegoBaTensHo, 1
XN3Hb — 3TO GecnpepbIiBHOE ABUMXEHME.

Ho yenoBeyecknin opraHn3m COCTOUT U3 6eCYUCNEHHOrO MHOXECTBA KINEeTOK.
LLinakn 1 gpyrne xummyeckune BeLLeCTBa, BbIOPOLLEHHbIE Yepes BHELLHUE
mMeMbpaHbl, cobMnpatoTCca B MEXKINETOYHOM NPOCTPaAHCTBE, OTKyAa BCACbiBAOTCA B
nMmdaTnyeckme n KPOBEHOCHbIE COCYAbl, rae obpa3syeTcst BeHO3Has,
oTpaboTasLias KpoBb. OHa ABWXETCS K cepauy Ansa ganbHenwemn
TpaHcopmaumn B neYeHun, noykax, nerknux u 1. 4.

Kak npocT n agppekTeH npoLecc NUTaHNSA KNEeTKU U Kak CNOXEH, U3BUINCT U
AONOr NyTh LWIAKoB A0 TOr0 MOMEHTA, Koraa opraHmM3My, HakoHel, yaaeTcs
n3baBnTbCA OT HUX. MOXXHO cebe nNpeacTaBuTb, CKOSTbKO HA 3TOM NYTU «KTUXMX
3aBogen», rae Wwnakm MoryT ocefatb, CIIOBHO U Ha AHe peku!

(Mexay npoumm, B 1973 rogy B TpyAax Hmkarckoro yHmsepcuteTta onybnukosaHa
paboTa, B KOTOPON OCHOBHOM NPUYNHON CTapeHUs ftoaen oTMedanocb
NoCTeNeHHOE OCeAaHme LUMakoB B MEXKINETOUYHbIX NMPOCTPaHCTBaX, B TOM YnCIE U1
MO3roBOro BeLlecTsa. JTo coobLieHmne NoaTBEPANIIO rMNoTe3y O Bpeae LUaKkos,
BbICKa3aHHYK MHOI TpuAUaTh NeT Hasan).

[BMXeHne Bcex aTUX 0TpaboTaHHbIX BELLECTB MeXay MUNIIMOHaMX MUSITTMOHOB
KNEeTOK No U3BUNCTBIM LLENSAM MEXKNETOYHOro NPOCTpaHCTBa HEBO3MOXHO cebe
npeacTaBnTb 6e3 y4acTus KakMX-TO KPYMHbIX CUM, MPUMAOXKEHHbIX K LUNAKOBOM
XNOKOCTWN N3BHE.

Kakne xe mexaHn4eckne BHeLUHNE CUIbl, CNOCOOCTBYOLLME ABMKEHMIO LLITAKOB B
MEXKIETOYHbIX MPOCTPaHCTBaXx, Mbl Mornun 6b1 cebe npeacrasuTb? UX, no-
BUANMOMY, TPW.

MepBas — 310 cMna BuGpaumm knetok. OHa o4eHb Mana.

BTOpaFI — CuJ1a CXaTunda KneTokK, BO3HMKarLwaa npm MbllLE€YHbIX COKpaLLEeHUNAX.



TpeTba — NHEPUUOHHbIE YCUINNS, BO3HUKAIOLLME B rpaBUTaLUOHHOM nosne 3emnu
Npy COTPSACEHUN OpraHM3Ma YyenoBeka Bo Bpems Xxoabbbl, 6era, NpbbKKOB U T. A.
OueBnaHoO, 4YTO BTOpas U TPETbs CUMbI ABMAIOTCA Hanbornee 3Ha4YnTeNbHbLIMU NO
BENMYMHE N peLlaLwLmMMn MO 3HAYEHUIO.

...MVNNNOHbI NEeT YenoBe4eCcTBO He rOTOBUIO cebe HM 3aBTpaku, HU obefbl, HK
YXUHbI. PasymeeTcs, He cyLlecTBoBaro CTOMOBbLIX U pecTopaHoB. B nonckax
nuTaHusa gnsa cedst u CBOMX AeTen NepBOOLITHLIN YenoBek JOMMKeH Obin 6eraTb
BeCb AeHb. beratb n 6opoTbed. beraTb TOYHO Tak, kKak cerogHsa 6eratoT 3anupl,
BOSIKM. Ho BOT YyenoBe4ecTBO n3006peno Konbe, fnyK, HOX, Korneco, asToMobuneb,
nuoT, gmMBaH, 0byBb Ha PE3MHOBOW NOAOLLBE. A, KOHEYHO, YTPUPYHO UCTOPULO
pa3BUTUA MaTepuanbHOW KyNbTypbl, HO 0akT ocTaeTcs pakToOM: COBPEMEHHbLIN
YenoBeK, 0COHBEHHO ropoXXaHWH, NOSTHOCTLIO OTOPBANICA OT ANEKTPUYECKMX
3apsigoB 3eMnu, B Xo4e pasBuUTUS LMBUIN3auumn pactepssi Bce CBOU NPUPOAHbIe
WHCTUHKTbI U OKa3arncs nepes HeobXoANMOCTBIO CaMOCTOATENBHO BOPOTLCS 3a
COXpaHeHue, 0340POBIIEHNE U NPOASIEHNE XU3HU.

B TeuyeHrne MMNNMOHOB NeT B NpoLecce 3BOSIIOLMM NPUpoga KOHCTpyupoBana n B
Temne, YpesBbl4arHO AanekoM OT TEMMOB Hay4YHO-TEXHUYECKOro nporpecca,
COBEepLUEHCTBOBAsa Halln BHyTPEHHME OpraHbl: cepaue, NoYKu, Xenyaok,
KMLLEYHWK, MbiLLbI, MO3roBOE BelLecTBO. HO Koe-4To OHa, BUAMMO, He ycnena
popaboTatb. Bce aTm opraHbl hopMMpoBannch B yCNoBUAX BbICOKOW hrnanyeckom
aKTMBHOCTU — 6era, MblLEYHbIX COKPALLLEHWN, HENPEPbIBHbLIX (3a UCKMOYEHNEM
YacoB OTAbIXa M CHa) COTPSICEHNI OpraHM3Ma B Te4eHMe MHOMMX YacoB.

He Hangsa gpyroro, 6onee athdeKTMBHOIO KOHCTPYKTUBHOMO peLleHns, npupoaa
WMEHHO 3TU, MHEPLMOHHbIE, rPaBUTALNOHHBIE CUSbl TPSICKM U CUSbl MbILLEYHbIX
COKpaLLEeHNn ncrnonb3oBana A51si O4UCTKU KNETOK N MEXKNETOYHbIX Npo-
CTPaHCTB OT BpeaHbIX, 1 6bl ckasan rmbenbHbIX, ANS OpraHM3mMa LUIakos,
NOCTENEHHO HapyLlaLWMX NPOLECChbl OKUCEHUS, 0OOMEH BELLECTB B KreTkax U
3[10pOBbE YerioBekKa.

Mexay npounm, pasBuUTUE HaYKN U TEXHUKN NPUBENO K BOZHUKHOBEHWIO
cuUTyauumu, B KOTOPOM BOOBLLIE ncHe3aeT BO3MOXHOCTb KakuxX-nmmbo cOTpsiCeHUHN,
pPe3Ko YMeHbLUaeTCs NOTPEOHOCTb B MbILLEYHbIX COKPALLEHNAX N YCUMEHHbIX
BuoTokax. A nmeto B BUAY KOCMUYECKME NOMEThI, Koraa YernoBeK OKa3blBaeTcs B
HeBecoMoCTU. [inuTenbHoe npebbiBaHNe B YCNOBUAX HEBECOMOCTU MOXET

npmnBecCTn K nNioxmm nocnencrtsnAam, NnO3TOMY KOCMOHaBTbl MCKYCCTBEHHbIM



nyTem Bo3OY>XOalT TOKW OENCTBUSA ONS COKpaLLEeHUS MbILLL, C MOMOLLbIO
crneumanbHO CO3[4aHHbIX AN 3TON Lenu TpeHaxepos, NpMbopoB N MeXaHU3MOB.
3ayem npupoda cosgana kKnanaHbl B BeHax

«AHaTOoMUA YenoBekay, NepBbln y4ebHUK CTyaeHTa Me4UUMHCKOro MHCTUTYTA,
0O4YeHb NoapOOHO pacckasbiBaeT O CTPOEHUM YeroBEYECKOro Terna, Ho He JaeT
06BbACHEHUSA (PYyHKUMOHANbHON 3aBUCUMOCTM BCEX AeTallen Halero opraHnama.
MHe kaxeTcs, He MeHee norneseH 6bin 6bl y4ebHNK « KOHCTPYKUNA YenoBekay,
nogobHO TOMY Kak Anst MHxeHepa-moTopucta obazaTteneH y4ebHuK
«KoHcTpykuma gsuratensa». Ho, K coxaneHuto, KHUrn « KoHCTpyKUmMs YenoBeka»
KyNUTb HENb3sl, MOTOMY YTO ee elle HUKTO He Hanucan. CoBpeMeHHas
domaumonorus, XoTs U NPoABUHYNACh JaneKo Brnepes, Bce Xe eLle He
paclumndpoBana MHOMMX PyHKLUNOHaNbHbIX 3aBUCUMOCTEN U MEXAHU3MOB
AeATeNbHOCTM AaXe OCHOBHbLIX OpraHoB Yernoseka. [1o cux nop, Hanpumep, He
00BbACHEH MEXaHM3M MbILLIEYHOro cokpalleHus. BoT noyeMy MHe xo4eTcs B
nepByo oyepenb NopasMbILLIIATbL O HEKOTOPbIX CKPbITLIX OT rna3s Aetansax
KOHCTPYKLMWN HaLLero opraHnsma, pasobpaTtbcsa B MeXaHU3Me Ux B3anMoLenCcTBuIS
N NPeanoXnTb CNOCOObLI MOMOLLM 3TUM AeTansam B UX O4eHb BaXkHOW paborTe.
WTtak, nog naBneHnem cun cokpalleHust cepaeyvyHon Mbiubl 1 06onovek apTepui
cBexas apTepuanbHas KpoBb pacnpegernseTca no Bcemy Terny 4yenoBeka Yepes
CeTb apTepui N KanuInsipHbIX COCYAO0B, NUTAOLWMX KNETKU U OTBOOALLNX
npoaykTbl O6MeHa BeLecTB.

B npouecce aABMXeHWst NO Kanunnapam 3Ta e KPOBb OTHUMAET Y MEXKNETOYHON

nMMdbl 0TBPOCHI peakLuin OKUCNEHMS U LIMakW, YTO NpeBpallaeT

apTepuarnbHyo KpOBb B BEHO3HY!O.
Hy>xHO 06paTnTb 0c060€e BHMMaHWE Ha TO, YTO NPU ABMKEHMM NO
MWUKPOCKOMUYECKMM KaHanam Kanumnmnsipos, UMeHLLMX AuameTp

SRERERL okono 0,005 cm, BEHO3Hasi KpOBb TEPSET NOYTK BCE AaBneHune

Fidl] (pvic. 3), Ha oBwxeHne ee BNUsieT NoACcOC B anbBeornax nerkux.

Monepeykoe
ceyenue
| ke.cm

Kaknm xe KOHCTPYKTUBHbIM pelleHnem npupoga obecneunna
npoaBunxeHune BEHO3HOM KpoBM K cepauy n noabem

=3 ee OT nanbueB Hor oo 6eapa u oT nanbLUeB pyk Ao nneda? Ytobebl
Puc. 3. Coornowcsue

apoxomnux cewenul & aprepwn.  OTBETUTb HA STOT BOMPOC, HY)KHO BHUMATENbHO PacCMOTPETb

B KaMUAISADAX ¥ 8 BEHS,

NpOoAOSbHbINM pa3pes3 BEH NOOOM N3 HALLIMX YeTbIpeX KOHEYHOCTEN (puc. 4).



OkasblBaeTcsi, BCsi BHYTPEHHSSI MOBEPXHOCTb BEH OT NasbLEB pPyK A0
nreya u oT nanbLeB Hor 4o 6eapa Yepes NPOMEXYTKM OKOMO YeTbipex
CaHTMMETPOB CHabxeHa NpMpoao MeLloYKaMmu-knanaHamm, NogoGHbIMM
cepAeyHbiM knanaHaMm. OHKM NO3BONSAOT NPOMyckaTb KPOBb TOMBLKO BBEPX,

B CTOPOHY cepAua, 1 3akpbiBatoTCs Npyu obpaTHOM Toke (puc. 5).

Kaxgbli knanaH ans npoxoaa XXNAKoCcTtn — JiniHee CornpoTuBIiIEHUE.
bene

3a4yem xe B TakOM crlydae BBOAUTb 22 KnanaHHbIX
COMPOTUBNEHUS HA BEHAX HOT 1 17 CONPOTUBIEHNIN HA BEHAX
PYK, €Cnv Nocne KanunmspoB NOYTW BCE AaBreHne B KPYMHbIX
BeHax BooOLue ncyesaet?! Npun kaxxaomMm COKpaLLEHUN MbILLK UX
nonepeYyHbI pasmep yBENUYNBAETCS, BEHDI

CXKMUMaKTCA MbllLLAMN N KPOBb MeXOy ABYMA KrianaHamMu

ycTpemnsaeTcsa K cepguy (puc. 6). BoT kakoe pelleHne 3agaym

Pue 5 Kasmenw s sessx s PUMAYMana npupoga. OHa npeBpaTtuna Mbllllbl B HACOCHI.
Kpome aToro, oHa npegycmoTperna pacnpocTpaHeHme no Hallemy opraHusmy npu
KaXkJoOM COKpaLLeHUn MbILL, cepaua
nmnyrnbca cnabon BonHbl GUOTOKA,
Bbl3blBatoLLero cnaboe cokpalieHve Mbiliy,

1 paarowero Ao6aBoYHbI UMMYIbLC

OBWXEHUIO BEHO3HOM KpOoBM K cepauy. Ho

Pud. 6. [lpokauka meno3nofl KPOBH K CEPANY MYCKYALHEMI CIRATHSIME
(cnesa — coxpamennan MuwiLa, copass — paceasGrennas).

Takoro cnaboro cokpalleHus gng nosHoN
OYMCTKM OT LUSAKOB BCE e HeoCTaTo4vHO. [1Ba NnpumMepa 3TO JOKaXYT.
Kakqomy Xxo4eTcsl MHCTUHKTUBHO NOTSHYTLCS Nocne cHa. Ho NOTAHYTbCA MOXHO,
TOJIbKO CUSTbHO Hanpsirad MblllLbl, TO €CTb BbITECHSAS NPU 3TOM N3
MEXKITETOYHOro NPOCTPaHCTBa N U3 BeH HOMbLLOE KONMYECTBO CKOMMBLLENCS 3a
HOYb 3aLUNakOBaHHOM KPOBU. Tak e NoCTynatT KOLUKK, cobakn u gpyrue
XMBOTHbIE. [Mocne cHa oHM 0653aTenbHO AOMKHbI MOTAHYTLCSA. 3HAYUT, BO BPEMS
CHa, Korga BeHam NoMoraeT rnaBHbiM 06pa3oM cepaeyHas Mbiliua, OYncTKa
KpPOBU OT LUSTAKOB HEAOCTaTO4YHa.
Ecnun yenoBek BbIHY>XAEH NponiexxaTb He BCTaBast HECKOSbKO AHEN, a Tem bonee
Hegenb, TO BCTaTb Nocre 60ne3Hn NpoCcTo HET CUM, AT MOXHO TOSNbKO C
NOCTOPOHHEN MOMOLLLHO.
O6blyHO aymanu, 4yTo cnabocTtb — crneacteue 6onesHn. Ho nocne npoeepku B
MHCTUTYTE KypOpPTONOrMn BbISICHUITOCh, YTO AaXke 340POBbIN CNOPTCMEH,

nponexae B NOCTENnN HeaJesto 6e3 ABMXKEeHUs1, He MOXeT xoauTb. CnabocTb —



crneacTBme HapyLlleHus HopMarnbHOro obMeHa BeLLecTB B pesyrnbTaTe
3alUnakoBbIBaHWS OpraHn3ma, MeXKneTOYHOro NpoCTPaHCTBA.
Bo3amoxxHO, Bbl 06paTunmM BHUMaHMe Ha TO, YTO S FOBO-
pUN TONBKO O BEHaX KOHEYHOCTEN M He YNOMSIHYI O MMaBHbIX «KPOBEMPOBOAAXY,
npoxoasaLmx B TynosuLe K cepauy. lNoyemy xe npupoga cHabavna knanaHamu
BEHbl Y BCEro YeTBEPOHOIoro 1 ABYHOroro Mmpa Tofibko OT KOHEYHOCTEN [0
nneyvyeBoro nosica n Ao tasa? Kak xxe BeHO3Hasi KpOBb NpoOABUraeTcs K cepauy?
BcnoMHum cpurypy 4yeTtBepoHormx, ¥ HUX TOPC PacronoXeH ropusoHTanbHO.
CnepoBaTenbHO, KPOBb COKpaLLEHNEM MbILLL, HY>KHO NOAHATb TOSbKO A0 6eapa u
nneva, ganblle OHa NOMAET caMOTEKOM K cepauy. U To, 4To y yenoBseka, Kak y
YeTBEPOHOrNX, HET KanaHoB Mo TYfoBMULY, — eLle 0O4HO CBUAETENbCTBO TOrO,
4YTO MUIAMOHbI NET Ha3ag, Koraa hopmMmpoBanmchb Haln opraHbl, NPeaKu
YyenoBeKa Xoannun no 3emrie Ha YeTblpex KoHe4YHoCTaX. OTCYTCTBME KnanaHoB Ha
pPacCTOSIHUM NOYTK B NonmeTpa (HeMHoro 6onblle, HEMHOMO MeHbLLUE, B
3aBUCMMOCTM OT pOCTa) NoKasbiBaeT, YTO 06pas3 XXM3HU Ha OBYX HOrax NpMpoaow
ANng Yyernoseka NpeaycMoTpeH He Obir, Yenoseka encTBUTENBHO co3aan TpyA.
'MnoTesa aBTOpa O PONnu KranaHoB
Bblwe ynoMmnHanochb 0 ToM, YTO A5 BbIBOAA LUMAKOB N3 MEXKNETOYHbIX
NPOCTPAHCTB HY>XHA MOMOLLb M3BHE. Tenepb 51 X4y U3M0XNTb CBOKD MMNOTE3Y
ewe 06 o4HOM OYeHb ahhekTMBHOM crocobe NCNoNb30BaHUSA KrnanaHoB Afis
60opbOLI CO WNakamu.
HauHy ¢ aHanoruu, Becbma ganekomn ot counsmnonornn. Ecnv Hago oTKpbITh
OyTbINKY, KOrga HeT WwTonopa, NPo6Ky MOXHO BbILLMOUTL yaapoM AHuwa ByTbinkm o
3eMI10 UK 0 NafoHb.
Puc. 7. Cxema npubopa ansa 4eMOHCTPaLUN SHEPTNYHOIO

NPoABMXEHNA BEHO3HOW KPOBM BBEPX Nocre ygapa Tpyokon (3) no gHy

0000

cocyaa (2),3anonHeHHoro XuakocTtbio (1).
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OT0 ABNeHne 06 bSACHAETCS TEM, YTO KONMMYECTBO OABMXKEHUS, paBHOE

7)) i

4l “ npousBeneHMI0O MacChl KMAKOCTU Ha ee CKOPOCTb, HanpaBIieHHOe

AT
1] i
a

nepBOHavanbHO B CTOPOHY PYKX, BCTPETUB CONPOTUBIIEHNE Nad0oHW,
MEHSIET CBOW 3HaK N YCTPEMIIAETCA B CTOPOHY Npobku, Bbilumnbas ee paHee
COOOLLEHHON XXNOKOCTN IHEPIrMEN, 3a BbIMETOM NOTEPL Ha TPeHue (puc. 7).
To xe camoe sBneHne NpoM3onaeT 1 C BEHO3HOWN KPOBbHO, eCnv OCTAaTOYHO

CUNbHO yaapuTb kabrykom o 3emnto. Becelt Macce KpoBU, HaxoasLLeics B BeHax



MeXay KnanaHamu, coobLiaeTcs npu 3TOM CKOPOCTb, HanpaBneHHas K 3emre. Ho
nocrne yaapa kabnyka 0 3eMsio 3Ta KPpoBb, ONUPAsACb Ha HWXKHME KnanaHbl (Mbl
yXXe 3HaeMm, 4YTo B 06paTHyt0 CTOPOHY BEHO3HYHO KPOBb OHWN HE MYCTAT), SHEPINYHO
yCTpeMIsieTcs BBEPX K cepaLy.
B Kakue xe MOMEHTbI XN3HU YerioBe4eCcKoe Tero U ero BeHbl
MCNbITbIBAOT COTPSICEHUS CUIAaMMN N YCKOPEHUAMMWN, HanpaBneHHbIMU K 3emne, BAONb
rpaBMTaLMOHHOIo Nona?
Takune yckopeHus BO3HMKaOT BO Bpems 6era un bbicTpor xoabbbl. Ha puc. 8 nokasaHa
CXema OBWKEeHUS HOr YyeroBeka 1 LieHTpa
TSXKECTU ero Tena Bo Bpems 6era. Nocne Toro kak Hora 6yaeT BoibpolleHa Bnepea n Ha
Hee nepeHeceTCs BCA TSHXKeCTb Tena, 6eapo Yenoseka, a cnegoBaTesnibHO, U ero LEeHTp
TSDKECTU OMULLYT YacTb OKPYXXHOCTW, paanyc KOTOPOW paBeH AfIMHE HOTW.

Puc. 8. Cxema nepensuxeHusi No LUMKNonae LeHTpa
wess - TKeCTU (A) YenoBeka npu xoabbe n bere (r — anuHa Horu, P —

AEeNCTBYOLLUNE CUIbl).

A Mpn cnepgytowwem ware — T0 e camoe. B pesynbtate ueHTp

] 1 L]
TSXKECTM YenoBeka npu 6ere 1 xoabbe onucbiBaeT Lmknovay. YCKopeHust Npu 3ToM

HanpasfieHbl K 3emMne B Touke P. 3Tn yckopeHns BO BpeMs BbICTPOon Xoab0bl 1
BbI3bIBAKOT yaapbl kabnykoB 0 3eMrto, a creaoBaTeribHO, yaapbl BEHO3HOW KPOBM MO
knanaHam. C kaxxabiM yaapoM 3alufiakoBaHHas KpOBb NpOTarnkmBaeTcs Nno BeHaM K
cepauy, nogobHO ToMmy, Kak BbibpacbiBaeTcs BBEPX Npodka 13 GyTbinku Npu yoape
AHULLEM O 3EMITHO.

Cxema MexaHu3Ma OBUKEHUS YerioBeka No3BonseT caenaTtb ewe 0gHO UHTEPECHOE
HabnogeHne. Kak n3BeCTHO N3 MeXaHUKN, AN NPAMOSIMHENHOIO ABWXEHNA Tena

C MOCTOSIHHOW CKOPOCTbI0 HMKAKOW 3aTpaTbl 3HEPrnn He TpebyeTtcsa. Ho Bo Bpemsi
npAMOnnHenHoON xoabbbl YenoBek yctaeT. Ha uto Tpatutcs ero aHeprna? Kak
rOBOPMIOCH BbILLIE, LIEHTP TSXKECTM YeNloBeEKa ABMXKETCS HE NPSIMOSIMHENHO, a No
Uuknonge, NO3TOMY LIEHTP TSHKECTU NPU KaKAOM Liare nogHUMaeTcs 1

OnycKaeTcsl NPUMEPHO Ha BOCEMb CaHTMMETPOB NpW AfiMHe Hor B 1 meTp.

Ecnu npnHaTh Bec yenoseka 3a 80 kmnorpamMmMoB, TO coBepLuiaemasi paboTa
noabema LeHTpa TSHKECTU NpU KaXKAoM Lware Ha 8 caHTumeTpoB byaeT paBHa:
80X0,08 — 6,4 kunorpammomeTpa. (He cumtasa TpeHus u notepnb).

Ecnn yenosek 3a oguH Yac nponget 5 KunomeTpos, caenas 6250 waros, TO OH
3atpatut 6250X6,4, To ecTb coBepwnT Becnonesnyto paboty B 40 000

KMNorpaMmMoMeTpoB, YTO paBHO MowHocTh B 0,15 nowaguHom cunbl! A



y4nTbIBas NOTEPU HA TPEHME NPU ONYCKaHUU NPU KaXJoM Liare 1 npuHuMas
KO3(h(PMLMEHT NONE3HOro AENCTBUSA MEXaHU3Ma HOr paBHbIM npumepHo 0,5,
HeTpygHoO noacumnTaTth, 4TO obLias 3aTpadeHHas MowHocTb 6yaeT okono 0,3
noLwaanHon cunbl. ATO U BbI3blBAET YCTaNOCThb.

PaccmaTpuBasi MexaHn3m Xo4b0Obl C MHXXEHEPHOW TOYKM 3PEeHUS, NMPUXOaULLb K
BbIBOAY, YTO NpMpoaa Ans YeTBEPOHOINX U ABYHOMMX CyLLECTB BblipaboTana B
KOHEYHOM cYyeTe JOBOSIbHO-Takn HECOBEPLUEHHYIO CXEMY MHOMO3BEHHOMO
YCTPOMWCTBA A5 NnepeaBmkeHuns. 9Ta cxema TpebyeT 60NbLLION N3NULWHEN 3aTpaThl
SHepruu, CoONpoBOXAAKLLENCH YCUITEHHbIM BblAENEHNEM LUNaKoB, KOTopbIe K

TOMY Xe Hafo ele NOoAHATbL Ha BbICOTY B MONATOpa MeTpa Ao cepaua. lNoatomy
BeCbMa MOfe3HO MCMONb30BaTh BHELIHErO NOMOLHUKA — yaapbl Kabrnykom unu
BCEW CTyNHen 0 3eMs1to BO BpeMs BbICTpon xoabbbl. HO AN 3TOro Hy>XHO XoanTb
He CoBCeM Tak, Kak Mbl NPUBbIKIM C AeTcTBa. PaunoHansHom xoabbe u bery

HY>KHO YYMTBbCA Yy TYPUCTOB U MapaddOHLEB, Y KOTOPbIX LIEHTP TSXKECTU
noAanpbirMBaeT O4YeHb Mario 1 Kak crneacreve

? ( Puc. 9. lLlecTb nocneagoBaTerbHbIX ABMXEHUN
X \< Tena npu npasunbHoOM 6ere 6e3 nogvema

/
N/l\(_ ueHTpa Tshkectn. dasbl onopbl — 1, 2, 3, 4,

dasbl

noneta — 5, 6.

BME 3aTpaTbl 3HEPrMN Ha NepeaBMXEeHNE CpaBHUTENbHO HeBenukKn. NocmoTtpuTe
Ha cxemy Takoro 6era (puc. 9). LieHTp TshKeCTu ABMXKETCS NOYTU NPSIMOSTIMHENHO.
MHTepecHbIM nogcyeT CyMMapHbIX U3BMEHEHUI SHEPTUU, CBA3AHHbIX C 0OMEHOM
BELLEeCTB B opraHn3me yernoseka, npoussen 3. bonn. Nockonbky npeBpalleHne
Kucnopoa B BOAY NPOUCXOAUT MpU y4acTMmM aTOMOB BOAOPOAA U SNEKTPOHOB,
0OLLYI0 BESNTIMYMHY NOTOKA 3NIEKTPOHOB B HALLEM TeSle MOXHO BbIpa3uTb B
amnepax. cxoast 3 Toro, YTo B COCTOSIHMM MOKOS HaLL OopraHM3Mm noTpeodnsaet 264
Kybuyeckmx caHTumMeTpa Kucnopoga B MUHYTY U 4YTO Anga obpasoBaHus BOAbI
Kakgomy aTtoMy Kucriopoga Heobxoanmbl ABa atoma BOAOpOAa U ABa ANEKTPOHa,
O. bonn BbluMCAMA: 3a KAy MUHYTY BO BCEX KIeTKax Hallero tena K
Kncnopogy nputekaet 2,86.1022 anekTpoHOB, OTOT «TOK» JOCTUraeT 76 amnep.
MoabITOXMM Hawwm paccykgeHns. OUNCTKY KNeTOoK OT LWMakoB npupoaa
BbINOSIHAET Tpems npuemamu: 1) nytem 6ecnpepbiBHOM, HO O4eHb cnabon
BMOpaumn KNeTok GUMOTOKaMN HEPBHBLIX MMMYNbCOB; 2) BLITECHEHWEM LLUMAKOB U3

KNeTOK N MEeXKNEeTOYHOro npocTpaHcTBa 6naro,1:|,apﬂ oonbwumM cmnam



COKpaLLeHNs MbiL, U 3) 32 CHET SHEPIMYHOrO NPOABMXEHUS LUNAKOB U3 KNETOK U
MEXKITETOYHOr0 NPOCTPaHCTBA UHEPLMOHHBIMW CUITaMn BO BPEMS COTPACEHMS
Yyenoseyeckoro Tena (ber, ynpaxXHeHWUs1 CO CKakarnkowm u T. n.).

Ecnu He ncnonbayoTcs BTOPOM 1 TPETUN NPUEMBI, TENO NOCTENEHHO

3ally1lakoBbIBAETCA, paHblle BpeMEeHU apaxneeTt n B KOHe4HOM CHETe rmoHeT.

BubpormmHacTuka

Komnnekc yTpeHHNX (onsnyecknx ynpaxHeHUm HelapoM HasblBatoT 3apsaKONn.
[encTBntenbHo, aTO 3apsaaka 604poCTbi0, CBEXECTbIO, aKTUBHOCTbLIO Ha BECb
NPeacTOoALNA OEHb.

[axe niogm TpeHnpoBaHHble, PU3NYECKM Kpenkue, 3aHMMaroLLmMecs

HaNpsPKeHHbIM YMCTBEHHbBIM TPyAOM, MOCMe HECKONbKUX YacoB paboTbl

Ha4YMHaKT YyBCTBOBATb TSHKECTb B rosioBe. Mo3sr ycTaer.

A npegnarato NpocToe ynpaxxHeHne, KOTopoe MOryT BbINOMNHATL AaXe Te noaun,

KoMy 3anpeLleHbl 6er n bbicTpas xoabba.

Ecnun nogHaTbCA Ha HOcKax Tak, YTobbI Kabrnyku
OTOpBanNUCb OT NOJa BCEro Ha OAWNH CaHTUMETP
(puc. 10), n pesko onycTUTbLCS Ha non, To
ucnbiTaewsb ygap, cotpsiceHue. Npu atom

npounsonaeT To e camoe, YTo npu bere u

xoabbe: bnarogaps knanaHam B BeHax KPOBb
Puc. 10. Cxema cTynHn Yenoseka NoSyYMT AOMNOSTHUTENBHbLIA UMMYILC AN
ABWXEHUS BBEPX. OTO YNpaxXHeHWe aBTop Hassasn «BUOPOrMMHaCTUKONY.

Takne coTpsiceHusi Tena HY)XHO AenaTb He chewla, He Yalle pasa B cekyHay. [ocne
TpUAUaTh ynpaxHeHnn (COTPACEHUI) HY>XHO caenaTth nepepbiB B 5—10 cekyHA.

Hu B koem crny4ae He cTapanTecb NOAHATb Kabryku Bbille CaHTUMeTpa Hajg,

NnonoM. YnpaxxHeHue OT 3TOro He CTaHeT apPeKTMBHEE, a NULLb BbI3OBET
HEHY)XHOE YyTOMIEeHME CTYMHEMN.

Cnuwkom yacTtble coTpsiceHNs Toxe BecnonesHbl. B MexknanaHHbIX
NPOCTPaHCTBAX BEH HE YCNeeT HaKoNUTbCS A0CTaTOYHasa NopLms KpoBu, n ee
BOJIHA He 3axJIeCTHET CrneayoLnin «3Tax» BeHbl. [loMHUTe, B Havare rnasbl 4
NpvBOAWI NPUMEpP C BYTbINIKON, 3anONHEHHOW XNOKOCTbIO?

npv yaape natkm o6 non. BeHo3Hasa KpoBb yCTpeMnseTcs K cepauy.

Ecnn oHa BygeT HanuTa nNub 4O NOMOBMHbBI, MPOOKY HX 3a YTO He BbIOUTD.



'mapoavHamuyeckui yoap éyget cnvwkom cnab.

Mpn KaXXAOM ynpaKHEHUN HY>KHO AenaTtb He 6onee LecTUaecsaTn COTPSICEHUN.
BbINOnHaMTE MX XXECTKO, HO HE HACTOMbKO pe3ko, YTobbl OHM Bone3HeHHOo
oThasanuck B ronoee. CoTpsAceHUs OOIMKHbI ObITb TaKUMM Xe, Kakne npupoaa
npegycmoTtpena npu 6ere. [o3TOMy HMKAKOM ONACHOCTU AN CNUHHOrO xpebTta n
ero 4MckoB BUBGpornmHacTuka He npeactasnsgeT. Mon onbIT 3aHATUR
BMOPOrMMHACTUKOM B TeYEHME AECATUNETUN 3TO NoaTBEPXKAAET.

B TeueHune gHA pekoMeHayro NOBTOPATL ynpaxHeHne 3—5 pas no o4HON MUHYTE.
Cuutalo, 4TO BUOPOrMMHaACTUKOM NOSE3HO 3aHNMAaTbLCA NI0AAM CTOSIHEN U
cuasyen paboTsbl.

TsaxecTb B ronoBe, BO3HMKaLWasa OT NpUnMBa KpOBM B pe3yrnbTaTte 4JIMTENbHON U
HaNPSYKeHHOM YMCTBEHHOW paboThbl, NPOXOAUT Nocne BUGPOrMMHacTMKK. OTO
00BbACHAETCA TEM, YTO MHEPLMOHHBIE CUIbl SHEPTMYHO NPOABUIraloT BEHO3HYHO
KPOBb OT rofioBbl K cepauy.

YcTanocTb NPpOXoAnT NOCe MUHYTHOIO 3aHATUSE BUOPOrMMHACTUKON BO BpeEMS
noabema B ropy. 3T MUHYTHbIE YNPaXXHEHUS PEKOMEHAYI0 AenaTb Yepes Kaxable
150— 200 m nogbema. OcobeHHO ahp(PEKTMBHO CHUMAIOT YCTaNoCTb Takme
yrnpaxxHeHns BO BpeEMSI ANUTENbHbIX NOXOAOB, NELUKOM.

BubpormmHacTtumky, Nno MOEMY MHEHMID, CMESTI0 MOXXHO OTHECTM K Nle4ebHbIM
BMAaM U3KyNbTypbl. Bbille 06bACHANOCH, Kak U NoYeMy Npy 3aHATUAX
BMOPOrMMHACTUKOM yaanaTcs wnakn. Ecrnv noCTOAHHO BbINOMHATL 3TU
yrpaxXHeHWs1, TO BEHO3HbIE KnanaHbl NepecTatoT ObiTb «TUXMMW 3aBOASIMUY.
BcTpaxmBaHue opraHnama, ctumynupytowlee 6onee aHeprmyHoe nynbCcupoBaHne
KpOBM B BEHAX, YCTPAHAET CKOMEHMe LWakoB 1 TPOMObl BO3re BEHO3HbIX
knanaHoB. CnegoBaTenbHO, TPSICKa opraHnama — 310 aeKTUBHASA NOMOLLb B
npeaynpexaeHnun n nedeHnn psga 6onesHen BHyTPEHHNUX OpraHoB, CPeaCTBO ANs
npegynpexaeHus Tpombodnebuta n gaxe nHgapkta (MMkpotTpombodrnebuta BeH
CepAEeYHON MbILLLbI).

OTO NOATBEPXKAAKT BCE CTOPOHHUKN BUOPOrMMHACTUKN. XO4y NPMBECTU B
KayecTBe npumepa cBNOeTenbLCTBO akagemuka B. A. AMBapuymsiHa, ycneLHo
nonb3oBaBLLerocsi BUbpormmHactmkon. (MucbMo NpMBoaUTCS C paspeLleHns
aBTopa).

«[Joporon AnekcaHgp AnekcaHaposuy!

B nepuog mexay 1966 n 1969 rogammn 1 HeCKonbko pas 3abonesan

Tpombocdnebutom. B 1969 rogy nocne neyeHus Tpombodnebuta B 6onbHuLE 4



cTan NnpUMeEHATb NPeanoXeHHbIn Bamn cnocod BUGpaunoHHOM rMMHACTUKM,
koraa 6onesHb ele He COBCEM MpoLusa.

Mocne oByx-Tpex MecsAueB NPMMEHEHMSI 3TOr0 MeToAa NpoLn Bce creapl
nocnegHen 6onesHun. lNocne aToro y MeHs NoYTK yxKe ABa roga He Obino
Tpombodnebuta. MHe kaxeTcs, 4To npegnaraemMbii Bamu cnocob aencTBuMTENbHO
nomoraeT npeaynpexaaTtb TpoMb6opnebuTHble ABNEHUS...»

B nepmnognyeckon nevatn s Hepeako BCTpeyvato coobLueHust, KoTopble
noaTBepXxaatoT Nonb3y TPSICKK, BUbpaumm opraHnama. Npmeeay ogHO Takoe
coobLieHune, onybnukoBaHHoe B XypHarne «TexHuka — monogexm» Ne 7 3a 1974
rog noa HassaHnem «Bepxom oT napanuya.

«B 1952 rogy Ha OnuMnuncknx nrpax B XenbCUHKN cepebpsHyto medans B O4HOM
13 BUOOB BEPXOBOW €3[bl 3aBOeBasia aBcTpanunckas cnoptcmeHka [l. Xaprensb.
KakoBo ke Obifo nsymneHue nybnuku, korga crano U3BeCcTHO, YTO 3Ta
CMOPTCMEHKa B AETCTBE NepeHecna nosiMoM1MennT 1 4oNroe BpeMsi nexana B
napanuye!

Ycnex XapTenb HaTOMKHY MEANKOB Ha MbICIb NeYnTb NOCNEeACTBUA napanuya ¢
nomMoLLbio BepxoBon e3abl. M onbiTkl, nposoaumMble B AP, AHrnuu, Wseumn n
FonnaHaun, y>xe No3BONAT FOBOPUTbL O MOMOXUTENbHbIX pedynbTaTax
CMOPTUBHO-TEpPaNeBTUYECKON MeauUNHbI. Tak, B 0aHYy U3 KnuHuk ®PIT noctynun
ABEHaaUaTUNETHUIN NALMEHT C CEPbE3HENLLMM HapyLLEHMEM KOOpAMHAaUNN
ABXKeHU. Manb4ymk He Mor caenaTtb oavH 60orbLle NATU-LLECTU LWaroB, TEPSN
paBHOBECKE OT MaremnLero Ton4yka, peyb ero obiria HEBHATHOM, NMLO
HenpepbIBHO NoAaeprmeanock. [laxe Bpayn 1 cneumanucTbl No nevedHom
rMMMHacTUKe He Bepunu, 4To pebeHok koraa-HMbyab npeogoneet Heayr. Ho yxe
nocne NATHagUaTy YPOKOB NaUUEHT Aepxarnca Ha nowaan 6e3 NnoCTOPOHHEN
nomotwun. MNMocne TpuauaTn NATU YPOKOB OH Y>KE€ MOI CaM BbIMOSHATbL HECITOXHbIE
rMMHaCTUYECKNE yNpaXXHEeHNs 1 cnesaTb ¢ nowaau. lNocne nATMaecaTn ypokos
OH YXXe CMeno nyckan nowaap ranornom.

CneumanucTbl cYnTaloT, YTO, XOTA BEPXOBas €34a NOSIHOCTbIO He n3neymsaeT
nocrneacTeui Napanuya, oHa okasbliBaeT OrPOMHOE MONOXUTENBHOE BNUSIHME Ha
NaumMeHToB, ykpennsasa nx obLiee pmnsmnyeckoe COCTOSTHUEY.

3aknto4asa pacckas 0 BUGpOrMMHacTMKe U ee BO3AENCTBUM HA OpraHn3m
YyenoBeka, Xo4eTcs AaTb eLle Takue COBETbl: BO-NEPBbIX, 3aHNMASACh
BMOPOrMMHACTUKOW, CXUMaNTE NOKPenye YentocTn; BO-BTOPbIX, CTapanTechb He

aenaTtb ynpa>|<HeH|/||7| nocpeanHe KOMHaThbl. J'IquJe BbINOJTHATb UX B ABEPHOM



npoeme, rae non xecrtye, YToObl HE BbI3BaTb HAapeKaHWU cocenen, XMUBYLLUX Nog
BaMu.

Kak Hago 6eratb

21

Hu 0 ogHOM 13 nonynapHbIX BpoLUop, peknaMmmpyoLmnx 6er, He ckasaHo, Kak
Hago Xo4uTb U Kak 6eraTtb. Tenepb, 1 HAQEKCh, KaXabln YiTaTenb NOUMET, YTO
nnasHasi, MeaneHHasa xogbba «caMmoTekom» — Tak B 6OMbLUMHCTBE CBOEM
nepeaBuraloTcs NOXunble NMoan — A0SMKHA BbI3blIBaTb OLLYLLEHWE YyCTanocTu, Tak
KaK Lunakn n3 opraHuama yaansaTcsa nnoxo. Ecnu xxe Bo BpeMsi Nporyriku, nyctb
AaXe Ha KOPOTKMX oTpeskax nyTn, natn 6oapo, 6uICTPo, KPYMHbIMU LLaramu,
cTapadchb CTynaTb Kak MOXHO XecT4ye, OnMpasicb Ha Kabryk u cTaBsa HoOry Ha
3eMJ1t0 BCEWN CTYNHEN, YTOObI CUMbHLIMU COKPALLEHUAMWN MbILLLL, a TaKkKe
yAaapamu, COTPSCEHMAMM BCEro Tera Bbl3BaTb PE3KYHO MOMHOMEHHYI OYUCTKY
opraHu3ma OT LUIakoB, TO Nocne Takon NPOrysnkn YenoBek YyBCTBYET He
yCTanocTb, a 604poCTb U NPUIMB Cus.

Tak e XeCTKO HY)KHO CTaBWUTb HOTYy Ha 3eMII0 UK Mo, NPEUMYLLECTBEHHO Ha
kabnyk, Bo Bpems 6era, 6era Ha mecte n npu nobbIX yNpaKHEHUAX C NPbIKKaMW.
Ber «Ha ubinoYkax» He NoneseH, Tak Kak coTpsAceHust ocrnabnsatTcs
HaNpPs>KeHMEM CTYMHEN, OHN YTOMISIIOTCS, @ OYUCTKA OT LUMAKOB yXyAlaeTcs.
Ansa npnobpeTteHna makcumansHon 604p0oCTN 1 300POBbS XKenaTenbHO exXeqHEeBHO
6eratb 15—20 MUHYT No 2—3 KUNOMETPA, CTapasiCb CTaBUTb HOTY Ha NATKY Kak
MOXHO XecTye.

K 6ery Hago npuy4aTtbCsa O4EeHb OCTOPOXKHO M MOCTENEHHO.

B nepBbIN AeHb caenatb AecsTb ObICTPbIX WaroB, NOTOM, COrHYB PYKWU B FIOKTSIX,
5—10 waroB 6erom. [biluaTbe HaOO CNOKOWHO. Ha aBa wara — BOOX HOCOM, Ha
ABa Wwara — Bblgox Yepes poT. Korga nosiBUTCA «BTOPOE AblXaHWe», BAOX U Bbl4OX
Hago AenaTb AnuTtenbHee — Ha YeTblpe wara. o mepe npucnocobnenus
opraHuama K 6ery oTpesku ansa xoapbbl LAroM HYXXHO YMEHbLUATb, U, B KOHLE
KOHLIOB, Bbl HayuMTecb npoberatb No ABa-Tpu KunomMmeTpa B AeHb. [Noxunbie
noaM AOSMKHBI BbINOSTHATE 3TO

ynpaxHeHue, Yyepeays 6er v war yepes Kaxable NoNTopbl MUHYTHI.

Mpn 3TOM O4YEHb BaXXHO OTMETUTDL eLle U TO, YTO Takon 6er noneseH Hawmnm
BHYTPeHHUM opraHam. Cepaue, XenyaokK, KUWEYHWK, NeYeHb, NOYKN 1 gpyrue
opraHbl HaLWero Tena B Te4eHne MUNIMOHOB NeT (hopMMpPOBannCh B yCNoBUAX

OY€eHb BbICOKOM NOABWXHOCTU YESiOBEKa, B YCIoBUAX exXegHeBHbIX COTpFICeHMVI BO



Bpems Bera, 6bIcTpor xoabbbl, NPLIKKOB, eaMHOBOoPCTB U Tak ganee. [oatomy
cenyac, npu Hawem cugadem obpase XU3Hu, BCe 3TN opraHbl HYXOatoTCs B
MOMOLLM OS5 OYUCTKM UX OT LWnakoB. MM Toxe Hy>KHO Kak cnegyeT
«BCTpAXMBaTbCA». HM neyeHb, HM NOoYKK, HM TeM Bornee cepaue MHBIMU NYTSMU
«NPOMbITbY», «NPOYNUCTUTb» HENb3S. [T03TOMY A cuMTato, YTO C NOMOLLbLIO Bera u
GbICTpON X0AbObl HA BO34yXe N0 MOEN CUCTEME UMK, eCNK Noroaa He No3BoSseT,
Gera Tpycuon n xoabbbl Ha MecTe B KBApTUPE Mbl CO3HATENBHO CTUMYIIMPYEM
NpOoLECChl CAMOOYULLEHNSA HALUMX BHYTPEHHNX OPraHoB.

Ho s eLue pa3 noBTopsto, K 6ery Hy>KHO Npuy4vaTb OpraHn3m O4eHb OCTOPOXKHO U
NOCTENEHHO, MHAYe MOXHO NMPUYMHUTL cebe GonbLuon Bpea,

A cuntato, YTO NpegnaraemMble MHOK YNPaXXHEHUS HYXXHbl HE TOSNIbKO NMOXMUIbIM
nogam. Ecnn mbl XoTum BocnnTaTb BbIHOCIIMBLIX MOSIOAbIX NOAEN U BOMHOB, TO
OAHNM M3 3BEHLEB UX PM3NYECKOWN NOArOTOBKN OOMKEH, NO-MOEMY, CTaTb
exegHeBHbIN 6er B TedeHne 30 MUHYT, HE MeHee -C OMOPOM HOMM Ha CTYMHIO U Ha
NATKY. Takme e ynpaXHeHUs1 O4eHb HYXXHbl HaLLEen MOTOAEXN — LUKOSNIbHUKAM,
CTyOeHTaM U, s1 yBepPEH, NPOCTO HeOBXoaMMbI ANs BEAYLMX CMAsYMiA 0bpas nU3HU
NHXXEHEPHO-TEXHNYECKNX PAaBOTHNKOB, YYEHBIX, B APSAXEOLWEM TENE KOTOPbIX
XW3Hb CITMLLKOM 4acTo obpbIBaeTcs, kKak 3T0 H1M 06MAHO, UMEHHO Torada, Koraa
MO3r npnobpeTaeT MakCMMarnbHyr MHOPMALMIO U ONbIT.

naea lll O POJIU BUOTOKOB

BnoTtokun n obmeH BellecTB

Kakum 6bl TskensIiM HY BbINo paHeHne KOHEYHOCTU, NBOoro xupypra B nepByto
oyepeb BOMHYeET, Len nu Heps, Ero B nepsyto ovepenb Nobon ueHon ctapaeTca
cnacTu Bpad, Ecnun aTo ygaeTcs, KOHEYHOCTb NyCTb MEOJIEHHO, HO BCE Xe
BO3BpaLLlAeTCcsa K HOpMarnbHOW OeATENbHOCTU, a eCN HEPB NepepesaH, TO OHa
NoBUCAET Kak NMeTb.

Kasanoco 6bl, apTepuanbHoe 1 BEHO3HOE KpoBOoobpalleHne He HapylieHo. KocTb
uena. lNoyemy Obl KOHEYHOCTM NOCNE 3aXUBMNEHUS parbl HE OCTaBaTbCHA 300POBOM
ewle gonrue rogbl? Ho aTtoro He nponcxoanT. MblLlLbl NOCTENEHHO XyAEHOT, KaK
roBOpPSAT, BbiCbIXatoT. [1eno B TOM, YTO BCNeACTBME HapyLLUeHMs BUOTOKOB
npekpallaeTcss 0OMeH BeLWecTB B TKaHSX.

Ho BoT apyron npumep. Monogon yenosek, obnagatowmin cnabbimu,
Hepas3BUTbIMM MblLLLLAMMW, HAYMHAET CUCTEMATUYECKM 3aHUMATbLCS raHTENsAMMU,
NMOTOM LUTaAHron. Yepes HEKOTOPOEe BPEMS €r0 CUIbl BO3pacTaloT U MbiLULbI

3HA4YNTESIbHO YBETNYMBAKOTCA B BECE N pa3Mepax.



CoBpemeHHasa dursnonorms Bce 3To 0b6bAcHAeT Tak. [Ans Toro 4Tobbl coXxpaHunach
HOpMarnbHasa CTpyKTypa 1 paboTocnocoBHOCTb MbILLbI MK Nto6oro Apyroro
opraHa, OH JOSPKeH AencTBoBaTb. A Ang Toro YTobbl OH AENCTBOBAr, K HEMY
AOJDKHbI MOAXOANTb HEPBHbIE MMMNYMbChI OT LEeHTParbHOM HEPBHOW CUCTEMbI.

B nepBom npumepe HepPBHbIE MMMNYbCbl HE MOTAN OCTUMHYTb TEX MbILLIL,
KOTOPbIM OHM NMpeAHa3HavYanuck, NOTOMY YTO NYTb OKa3arcsa nepepesaHHbIM. Bo
BTOPOM Criy4ae HepBHasi MblllevHasi AeATeNbHOCTb Bbi3blBanacb YCUNEHHbIMU
HEepPBHbIMUK MMNynbcamu. IMEHHO 3TO NoBbIWano obMeH BeLWEeCTB B MblLLLIAX U
yBENU4YMBano nux pasmepbl. YenoBek CTaHOBUICS CUSbHEE.

Takum obpasom, 1 3To fokasanu PU3NoNoru, C TOYKM 3pEeHUs BINSHUS HEPBHbIX
UMMYNbCOB Ha 340POBYIO XM3Hb YerioBeKa NOCTOAHHOE ABWXeHNe, pusndeckas
KynbTypa UrpatT peLlaroLlyo posib, M0 OHM TPeBYOT MOCTOSAHHOIO HaNpPsSKEHUS
MbILLL,, YTO BO3MOXHO TOSIbKO 6Grnarogapsi yCUneHHbIM HEPBHbBIM MMMYySibCaM.
OTcloga fcHa Hepa3spbiBHas CBA3b MeXy 3nekTpoobmMeHOM 1 obMeHOM BeLLecTB B
KneTkax.

[eTn nHTeHCcMBHO N GecnpepbiBHO ABUraoTcs. B aToM nposBnsaeTcs nx
HEOCO3HaHHOE CTpeMIieHne ycunuTb obMeH BelecTB Guotokamu. MNoaBuKHbIN
pebeHoK Bceraa kpenye, 3goposee. [1oaTomy npukasom: «lepectaHb BepTeTbhCS,
nocnamn XO0Tb MUHYTKY CMOKOMHO» — POAUTENSAM HYXXHO NMOSb30BaTLCS
OCMOTPUTENBLHO. JTO BEAb BMELLATENLCTBO B NPOLIECC POCTA KIETOK pebeHka.
Bonesas rumHacTuka

E>xeAHEBHO YyTPOM 9 MUHYTbI TP 3aHUMAKOCb pa3paboTaHHOW MHOK BONEBOW
rMMHaCTMKON NpsiMo B noctenu. [1Ba nnu Tpu pasa B AeHb NOBTOPSAIO ee, cnasa B
Kpecne y nucbMeHHOro ctona. Mo MoeMy MHeHU0, 3TON TMMHaCTUKOMW MOSIE3HO U
Aaxe HeobxoamMmo 3aHMMaTbCA Takke BO BpeMsi 60ne3Hun, koraa Bpavyom
NponucaH NOCTENbHbIN PEXUM.

CnepBa Hago paccnabutb BCe MblLULbl, @ 3aTEM NOCTENEHHO NpeaeribHO
CUIbHBbIMUW BOSIEBBIMW MMMNYNbCaMW pa3s Mo AeCATb Hanpsaratb UX He OBUrasaCh.
CHavana Hago Hanpsrate MbilWUbl NanbLeB HOT, MOTOM UKPOHOXHbIE MbILULLbI,
3aTeM nocrenoBaTesibHO HanpsraTb MbILLLbI XXMBOTA, rpyau, wewn, pyk. Mpu atnx
YNpaXXHEHMAX MbiLLLbl OIMKHbI PACLUMPATHCA U «MrpaTby», Kak y cunadven B
LupkKe.

Takasa Bonesas ruMHacTUKa okasbiBaeT KOMMEKCHOE BO34EeNCTBME Ha OPraHn3Mm:
C OOHOWN CTOPOHBbI, BO3OyXaaeT OMO3aNeKTpuyeckme BeHns B KrneTkax, Yto

ycunmeaeT obmeH BelecTB, a C /:l,pyr0|71 — NMOMOoraeT MblilllamMm n BeEHaMm



n36aBNATLCSA OT LUMAKOB,

He cnepnyet 3abbiBaTh, YTO BO BPEMS BOSIEBON MTMMHACTUKM HEOBX0AMMO ocoboe
BHMMaHWe obpallaTtb Ha paBHOMepHoe U1 rnybokoe abixaHne. Ha kaxaple Nsatb
COKpaLLEeHUA MbILLIL, HYXXHO AenaTb OAWH BAOX W HA NSATb — BbIJOX.

ObixaTenbHas rMMHacCTMKa

[bixaHne nrpaet o4eHb 6OMbLUY0 POSib B BOSIEBOW MMMHACTUKE.

A pasgensain MHeHMe MHOTMX Bpaden, (oMsmonoros u cneumanmcToB nevebHon
PU3KYINbTYpPbI, KOTOPblE HACTOPOXXEHHO OTHOCATCS K TMMHAcTUKe noros. Ho
NOSTHOCTbIO OTBpackiBaTh ONbIT APeBHEN (PU3NYECKON KyNbTYypbl, BUANMO, HE
cnefyet. ATO KacaeTcs MPUMEHUTENBHO K MOEN CUCTEME HEKOTOPbLIX 91IEMEHTOB
AblXaTenbHON MTMMHACTUKN. Hy>XKHO TONMbKO OTYETNIMBO NPEACTaBUTb, MOYEMY ITU
3NeMEHTbI NOMe3Hbl U YTO MPOUCXOAMT B OpraHusme npu rnybokom Baoxe u
Bblgoxe. KctaTu roBops, LWKONa AbIXaHNA XxapakTepHa He TOSbKO AN CUCTEMb
ynpaxHeHun noros. bes npaBunbHOM NOCTAHOBKN AbIXaHNSA HEMbICITUMbI HU

CMopT, HN n3aunyeckas KynbTypa BoobLue.
Puc. 11. NpyoobptowHas

nperpaga B NOAHATOM nosioxeHun (1) n 8
onyweHHom (U): 1 — gnadpparma; 2 —

cepaue; 3 — GpIOLHbIE MbILULbI.

Koraa Bbl NpocHeTech U cragko NOTAHETECH,
HY>KHO eyYb Ha CNuHY W NpeaenbHO paccnabuTb Bce MbllwLbl. 3aTeM crieqyeT caenatb
BO3MOXHO Gonee rnybokuin BAOX, BbINATUB BBEPX IPYAHYHO KNETKY, Nocne Yero
COKpaLLeHNeM MYCKynoB OpIOLLIHOrO Npecca oTTAHYTb Anadparmy, pasaensioLlyo
MOMOCTb KULLOK W Xenyaka, Ao npeaena kHuay xusota (puc. N). MNpu atom
OpIOLLHOM NPeCcC CUMNBbHO HAaXXMET Ha KULLEYHYH NosocTb. Haxmnm pacnpocTpaHuTcs Ha
BCE BHYTPEHHME OpraHbl: NOYKU, NeYEHb, CeNe3eHKy, NOAKeNyaouHY0 XXenesy 1 np.
OT0T cBOEeObpa3sHbIn Npecc byaeT BblKMMAaTb U3 KNETOK N MEXKINETOYHOro
NPOCTPaHCTBA BHYTPEHHUX OPraHOB HAKOMUBLLMECS 3a HOMb Linaku. Haxnm
AvagparmMor Ha KALLEYHYH NMOSIOCTb JOIMKEH CONPOBOXAATLCH Kak Obl BbiNsiYMBaAHNEM
XMBOTA: Yem Gonblue, TeM nyylle.
YTo06bI BCELENO OBNageTb NCKYCCTBOM BOJIEBOIO ABMXKEHUS AnadparmMon BBEpX-
BHM3, HY)KHO MHOIOKpaTHO NpoaenaTb 3TO ynpaXXHeHne, NPon3HOCH
OHOBPEMEHHO CIoBa BCIyX U He NpepbiBas AblXxaHus (BbINsYMBaHME XMBOTA

HUKAKOIro OTHOLLEHUA K AbIXaHUKO HE I/IMeeT). A ocBoun aTo ynpa>xHeHune B



TEYEHNEe HECKONbKNX OAHEN.

Ho BepHeMcS K NpakTuke AbiXxaTeflbHOM MMMHACTUKN. Jlexa Ha cnuHe, cnepea
HY>KHO caenaTtb rnybokui BAOX, NOTOM ycunmem guadparmbl HagyTb XUBOT.
Tenepb 3agepxnte gbixaHme Ha 3—5 cekyH, YToObl No4 AaBMEHMEM LUNaKu
ycnernu noKMHyTb Te MecTa, rge OHM Ocenu 3a Houb. [locne 3agepXkn Bblabixante
BO34yX OECATbIO ManeHbKUMN NopLMSMK, NpoTasikuBas ero ¢ CUon CKBO3b
NNOTHO CXaTble rybbl Tak, YTOObl BECb XXUBOT MHTEHCUMBHO OECATb

pa3s konebancs. B aTom Maccaxe (COTpACEHMM) BHYTPEHHUX HENOABMXHbBIX
OpraHoB M KPOETCH BCA NoSib3a AblXxaTeNlbHON rMMHAcTMKK. Mexay npoyum,

TaKoOW XXe Maccax NponcxoamT U B TOT MOMEHT, Korga Mbl cmeemcst. OTcloga
CTaHOBUTCS SICHO, MOYEMY U3APEBE CMeX CHUTAETCS NOMe3HbIM.
®Pn3MoNOrM4ecknin CMbICN AblXxaTenbHON MTMMHACTUKK, a APYrMMK CroBaMu,
Maccaxa opraHoB GpHOLLHON NOMOCTM C NOMOLLLIO AnadparMbl COCTOMT B TOM,
4YTO BO BPEMSI 3TOrO YrpaXkHEHUS yry4dlaeTcs HanonHeHne cepaua KpoBbto, a
YyeMm BornblUe cepaue nosnyyuT ee, TemM 6onblue BbiIOpOCUT BO BpeMsI COKpaLLEeHUs B
aopTy.

£ NOBTOPSAIO 3TN YNPaXHEHNSA HE TONbKO YTPOM, HO KaXKabl A€Hb ELLE U BEYEPOM
nepen cCHoM. YUTobbl He NepeyTOMMATLCS, 4OCTAaTOYHO YTPOM 1 Be4epoM genatb Mo
10 rny©oKMx BOOXOB U MyJIbCUPYHOLLMX BblAOXOB.

A owwyuiato BOT eLle Kakyro Nosib3y OT perynspHbIX 3aHATUN OblXaTeNbHON
rMMMHacCTUKON. PaHblue y MeHs Bbinin YacTble cepaeyHble NPUCTYNbI, yYalleHHoe
cepauebuenue. MNpoaHann3npoBaB MeXaHWKYy OblXxaTeNbHON MTMMHACTUKN U ee
CneacTBuys, s NpULLEN K BbIBOAY, YTO COKpaLleHne MblLwiL, 6proLHOro npecca
MOXET NMOMOYb NIMKBUOMPOBATL cepAeyHble HegOMOraHus. Xo4 paccy>KaeHnin ooin
cnegylowmn. [Ins Hawero cepaua npMponon oTBeeHo -NPOCTPaHCTBO —
cepaeydHas nonocTb, — OrpaHNYeHHOEe NerkumMm 1 rpygoobproLHOn nperpagon.
Mpw cokpalleHnn cepaevHon MblllLbl KPOBb No4 6ONbLUMM AaBAEHNEM
BblOpackiBaeTcs B aopTy. Ho, paclumpsisicb npu paccnabneHunn, cepagevHas
MbILLLIA HE MOXET OKa3aTb HUKAKOro A4aBfieHNA Ha CTEHKU CepAeYHOn NOSIOCTM.
Ecnu o6bem nonoctu man, To 1 KpoBK cepaue 3acoceT HeMHoro. Ecnn o6bem
BonbLloKn, TO 1 NOPUUS KPOBU COOTBETCTBEHHO ByaeT 6onbLien. Mpu
KOHCTpyMpoBaHun guadparmbel — rpyaobprolHON nperpagbl — nNpupoaa, K
coXarneHuo, Hagenuna ee CnuKom 6onbLLIOK YyBCTBUTENBHOCTLIO. Bo Bpems
9MOLMOHAarbHbIX BO30YXXAEHWI, NPWU UCMyre, BOSTHEHWUW, PE3KOM pa3roBope 1 no

Mepe cTapeHuns Yyenoseka anadparma nogHUMaeTcs U cepaedHas nosocTb



CoKpawjaeTcsi.

B mMo3roBom BellecTBe NpMpoaon co3gaH annapar, perynupyowmn MUHYTHBIN
00bem KpoBu, HEOBXOOUMBIV AN XKN3HWU KNETOK YenoBeka 1 AN COBEPLUEHUS UM
paboTbl. OTa perynupoBka MOXET OCYLLECTBIATLCS TONbKO U3MEHEHMEM pUTMa U
CUnbl cepAaeyHblX UMMyNbCOB. Ecnu kpoBu mano — GueHne cepgua Hy>KHO
YCKOPUTb, YCUITUTb, €CNK

MHOro — Hafo 3amenuTb. [1oaTomy Npu Kaxxgom nogbeme gmadparmol n
COOTBETCTBYHLLEM YMEHbLLUEHUN CEPAEYHOM MONOCTM yvallaeTcs nynec. Y
HEepBHbIX Ntogen aTo BbI3biBaeT ucnyr. OT ncnyra guadgparma nogHMMaeTcs eLle
Bbille, 06beM cepaeyHon NonocTu ee 6onee cokpallaeTcs, NynbC yvallaeTcs.
HacTynaeT cocTtosiHne, KoTopoe 6orbHble Ha3blBalOT cepaeYHbIM MPUCTYNOM.
Hepenko oH 3akanymMBaeTcsa cepbe3HbiMU NOCNEeACTBUSAMU.

N BOT 51 3agymancs: MOXeT N Yenosek 6e3 noMmoLum Bpaya BbICTPO npekpaTUTb
cepaeydHbi npuctyn? Cyumtato, YTo MoXeT. [1na 9Toro 4OCTaToOMHO HEMEANNEHHO
nocre Ha4ana yCKOpPeHHOro cepauebnennsa ons ovepeaHoro paclumpeHns cepgua
npenocTaBUTb EMY Kak MOXXHO BonbLuni 06bem cepaeydHon nonoctn. MexaHmsm
AENCTBUS OblXaTeNlbHOW NTMMHACTMKM NOACKAa3bIBAET: HYXXHO caenaTb rnybokui
BOOX, BbINATUTbL XXMBOT MU N30 BCEX CUIT 3a4€epXKaTb €ro B 3TOM MOSIOXKEHUMN B
TeyeHue 2—3 cekyHA. [MoTomM NOBTOPUTL ATOT NpUEM eLle ABa-Tpu pasa. Peako
npuxoamntcsa npuberatb K Y4eTBEPTOMY LMKy, TaK Kak 1 TPEX BMNOJSTHE AOCTATOYHO
Ans obecneveHns Takom NpoKayvku KPoBK, Npu KOTOPOK cepaLe cHoBa 3apaboTaeT
B HOpMarnbHOM pUTMe. OTOT NPOCTENLLNA METOA B TeYeHne TpuauaTtu net
nomoran MHe n3baBnATbLCA OT cepAeydHbIX NPUCTYNOB, ANs NMMKBMAALMM KOTOPbIX
paHbLLE NPUXOAMNOCH BbI3bIBaTb «HEOTIIOXKY» U NeYnTbCa B 6onbHULE.
Bnarogapsa perynsipHbiM 3aHATUAM AblXaTeNbHOM TMMHACTUKOWN OBaXabl B AEHD,
YyNpaXXHEHUAM B pacTskeHun anadgoparmbl obecrneymBaeTcs a1aCTUYHOCTb
rpyaobplolHON nperpaabl, yBenuunsaeTcst 06bem cepaeyHoOn NonocTy,
YMEHbLLAETCH ONAacHOCTb BO3HUKHOBEHUS CeEpAEYHbIX MPUCTYMNOB.

OpHaxabl 1 BUAEN OOKYMEHTanbHbIA (OUNbM O TOM, KaK XXEHLUMHa, UMeBLUas
NMOPOK MUTPArnbHOro KrnanaHa u cepgeyHyro He4oCTaTovHOCTb, n3nedunnach ot
aToro Hegyra. CHa4ana oHa ctaparnach Kak MOXXHO MeHbLUE ABUraTbCAa U Bena
NoNynocCTeNbHbIN 06pa3 Xu3HW. Ho BOT ee yroBopunu 3anucatbeca B rpynny
ne4yebHON rMMHACTMKM ANSA NOXUMbIX Ntogen Ha ctaguoHe um. B. . JleHnHa B
JlyxkHukax. Yepes HekoTopoe Bpems fievyebHast hmskynbTypa, AblxaTenbHas

rMMHacTuka u 6er naneunnu ee, 4To noareepXaanocb CliM4eHNEM OBYyX



PEHTreHOBCKMX CHMMKOB — A0 W nocne 6onesHn, 4o 1 Nocrne Hayana 3aHaTum
u3KynbTypon nof HabnogeHnem Bpaya,

Cama npupopga ¢ aton 6onesHbio He boponack, Noka BHeELWHWE akTopbl —
dmamyeckas KynbTypa 1 CrnopT — No BOJSIE YerioBeka He notpeboBanu oT cepaua
paboThl ¢ 6onbLIen Harpy3kon. ToTyac e B KrneTkax Havarncsa npouecc
nepecTponikn, NpUcnocobneHus.

JTrobown npouecc nepecTponkn TpebyeT N3BECTHOro BPEMEHU, MOCTENEHHOCTW.
[MoaTOMy OCO3HaHHYO NEPECTPONKY NOOro CBoero opraHa ¢ NOMOLLLbHO
BHYTPEHHUX pe3epBOB OpraHM3mMa 4YenoBek 06543aH OCYyLLECTBIIATbL Ype3BblYaNHO
OCTOPOXHO M NOCTENEHHO, YTOObI HE BbI3BaTb KaTacTpody. TO NOMHOCTLIO
OTHOCMUTCS M K TaKUM Ha NepPBbIN B3rNsi CNOKOMHbLIM, HE Tpebyowmm
ypesBblYanHbIX YCUNUIA YNPaXKHEHMSIM, Kak BOrieBas U AbixaTenbHasi
rMMMHAacCTUKa, a Takke YTPEHHASA 3apsaaka.

CornacHo MoMM HabngeHUAM YrNpaXXHEHMS CTAHOBATCHA TEM MofnesHee n
adppekTmBHEE, YeM Boree curbHbIMM BoTOKaMn oHM conpoBoXaaroTcs. OHK
BbI3bIBAOT YCUIIEHNE HEPBHbIX MMMNYMbCOB, ECMN BbIMOMNHAKTCS C MOMOLLLHO
crneumanbHbIX NPpMbopoB. MNo3ToMy YTPEHHIO 3apsaaKy s Aenato ¢ raHtensmun. Bec
NX HYXXHO BblOMpaTb N0 CaMO4yBCTBUIO. [1M1s1 MEHS, HanpuMep, XOpOoLLK
ABYXKMnorpammoBble raHTenn. OnaTthb e ¢ No3nuun yCuneHnsa aenctsns
BGMOTOKOB HE MEHEeE NONE3Hbl YNPaKHEHUSI C PE3UHON, NPYXUHaAMW. TPEHNPOBKM
HY>KHO OrpaHn4MBaThb pasyMHOM Harpy3Kon U HU B KOEM Crlyvyae He JOBOAMTb
cebsa 0o oabILLKN.

BoneBas rumHacTuka nuua

Moyemy xeBaTenbHbIE MbILLbI NMLA, ABUraOLWME HaLLy YEmCTb, Takue
TBEpAble? [1a NnOTOMY, YTO Mbl YACTO UX COKpaLLAeM CUNbHLIMU BONEBLIMU
MMNyNbCaMn TOKOB OENCTBUS, TO ECTb TPEHMPYEM UX BO BPEMS €4bl, pa3roBopa.
B MonoaocTu mMblwubl Ha WeKkax ynpyriu u nogTAHYTbI, Tak Kak BO BPEMS pocTa U
pPas3BUTUSA B HUX LIMPKYITMPYIOT CUMbHbIe, «6ecco3HaTenbHblie» OnoTokn. A Beab
yeM cunbHee 6MoToK, Byab OH Bbi3BaH OCO3HAHHO UITM HEOCO3HAHHO, TEM XECT4e
MbILLLA.

C rogamun wekn obBucaloT, MbiLLbl CTAHOBATCS Bce bonee ApsdnbiMn, oHK
NCnbITbIBAIOT BCE BonbLuee n 6onbliee 3NeKTPOHHOE rofiogaHne, U He TONbKO
NOTOMY, YTO Mbl CTAHOBMMCSI C BO3pacTOM MEHee 3MOLMNOHanbHbIMU. Mbl He
3ab60TMMCS O 340POBbE 3TUX MbILLL, U HE TPEHUPYEM UX CUCTEMATUYECKH,

eXeaHeBHO CUIbHbIMA, BOJ1IEBbIMU HEPBHBLIMU MMMNYJIbCAMU U BnoTokamu, TO eCcTb



BOJSIEBOW M’MMHACTUKOM Nunua.

YT06bI NNL0 He Gbino apsabnbiM, 1 8—10 pas B AeHb NpoAenbiBato cnegyrowee
yrnpaxHeHue, 3aHumMaroLiee ogHy-ase MUHYThI. V130 Bcex cun, Tak, 4TtoObl
3agpoxana ronosa, NOATArMBaK BOCEMb pa3 No ovepean TO LWEKU K rnasam u
yliam, To KOHYMKM Iy k 3ybam, TO eCTb Aenat Bce BO3MOXHO, YTOObI BO3OYyANTb
B MblLULAX N1ua 3peKkTUBHLIN 0OOMEH BELLIECTB.

YnpaxHeHns ConpoBOXAAOTCA CUMbHBIMU rpuMacamu nuua. Huyero He
nogenaelws! Paan 300poBbs M CBEXECTU NULA MOXHO M NorpumMacHuyaThb
HECKONbKO MUHYT. HYXXHO MOHATL, YTO TaM, KyAa He AoXoadaT XoTHa 6bl HECKOMBKO
pa3 B A€Hb HEPBHbIE UMMYSbCbl U BMOTOKKN, HEN3BEXHO NOSABNAKTCA APAGIOCTb U
Bsanoctb. Ob6BucLLee, Apsibnoe nuuo YenoBeka, KOTOPOMY MOXHO AaTb JieT Ha
MHOro 6orbLuUe, YeM ecTb Ha CaMOM Jerne, — CreAcTBUE XU3HU «CaMOTEKOMY,
NPOTUB KOTOPOW A peunTenibHO Boptock. A 4TobbI Balum 6nmM3kme He nyranucb
rpymac, ynpaxHsinte nuueBble MblllLbl BO BpEMS YTPEHHETO YMbIBaHUS, Koraa
Bbl OCTaeTeCb HaeauHe ¢ 3epkanomM. Emy Beab Bce paBHO.

Kpome aTux ynpaxHeHUn 9 exxeqHEBHO YTPOM 1 BE4epoM Aenat TepMomaccax
nvua ansa yckopeHus KposoobpalleHus B kanunnapax. [ng aToro y MeHs
npucnocobneHbl ABe TONCTble candeTkn HeCKoNbKo Gonblue pasmepa nuua. OHu
CLUNTbI N3 ABYX CIOEB MaxpoBOro nosoTeHua.

OpaHy candeTky cMayMBalo B ropsiien Boge Takon TemnepaTypbl, YTO €4Ba MOXHO
TepneTb, U Ha NOSIMUHYTbI NPUKNaAbIBato K nuuy. 3aTeM Ha MUHYTY NPpUXMMato

K NULy BTOPYH candeTky, HaMOYEHHY B CaMOW XOro4HOW BoAe (NeToM Aaxe C
TawwWwmM Nbaom). ATOT NpUem TepMmoMaccaxa NoBTOPSIKO EXeAHEBHO YTPOM U
BeYepoMm no ABa-Tpu pasa. Ha Bcto npouenypy Tpebyetca Tpu-naTe MUHYT.
PesynbTaTt nony4yaeTca 04eHb XOPOLLUUMN.

3akaH4yMBas 3TOT pasfern, Xo4y ckasaTb 06 OrpOMHON POSiM NULEBLIX OMOTOKOB.
Bcem n3BecTHO, 4TO amMoumn, Kak NpaBKo, OTPaXatkTCsl Ha Hawem nuue. 370
3HAYUT, YTO NpPU rope U PagoCTU, NPU pasgpaXeHUsX U HENPUATHOCTAX, Npy
BGonesHsx, a Takke Npy XOpoLLEM HACTPOEHUU U YOOBOMNbCTBMM BECCO3HATENBHO,
MO3roBbIMWN HEPBHbLIMK UMMYNbCaMK COKpaLLaloTCca U paccnabnarTcs
pasnuyHble rpynnbl MblWL, NMua. Yaanocb 3ameTuTb, 4TO B MO3roBOM annaparte
3TN pyHKUMM obpaTmmbl. [locTaTovHO, KOoraa Bam 4to-nmbo HENpUATHO, caenatb
GnarogyLlHoe, XX1M3HepagoCTHOE NN, Kak rpynna GMoToKoB pednekTopHO B
MO3roBbIX HEMPOHAaX BbI3OBET N3MEHEHME HAacTpoeHust. Hegapom

06wxeHHOMY pebeHKy Mbl roBopuM: «Hy, nepecTaHb nnakatb, yNblGHUCH, U BCe



TBOE rope NponaeTy.

BoT nouemy, no-moemy, 661510 Obl HEMNOXO, ECNW KaXabl YeroBEK NocTapaeTcs
COXpaHUTb MOMOA0E, NPUATHOE BbipaXXeHne nuua Ha BCHo Xu3Hb. VI anga cebsa n
ANSA OKPYXXatoLLMX 3TO XOPOLLO.

'MBKOCTb, NOABMXHOCTb, Maccax

Hemanbi Bkrnag B Hayky oM3nMonorn4eckoro BOCNMTaHnsa COBpeMEHHOro
paboTHWMKa YMCTBEHHOrO Tpyaa caenan B. 3. HaropHbin, co3gasLumi B
MocKOBCKOM rocyfapCTBEHHOM YHUBEPCUTETE Hay4YHO-UCCNea0BaTeNbCKYO
nabopaTopuio Mo U3Yy4EeHUIo pexnMa ngen ymcreeHHoro Tpyaa. Okono gecaTtu
net Hasag B usgatenbcTBe «CoBeTckast Poccusi» Bbiwria ero kHura « Mbicrib 1
ABWXEHMEe», B KOTOPOM paccMaTpuBalOTCH, B YACTHOCTU, BONPOCHI TMMBKOCTH,
NOABWXXHOCTW Tena, a Takke Mmaccaxa. B paspaboTke psga npnemos,
npeanaraemMbix aBTOPOM, S MPUHMMAn HeENOCPeACTBEHHOE y4acTue.

B aton kHure B. 3. HaropHbIn nucan o ToM, 4YTO B TPYJOBOW OeATENbHOCTU U B
ObITY YernoBeK BbINOSTHAET ABWKEHUS C aMNIUTY40MW, 3HAYUTENbHO MEHbLUEN,
HeXenu Ta, Ha KOTOPYH CNOCOBHbI CyCTaBbl U CBA3KW. B pesynbTaTte 3TOro CBSA3KU
CTaHOBATCHA MeHee aMnacTUYHbIMUK, MblLUbI, YNpaBnAsaoLme ABMKEHNEM CYCTaBOB,
yTpaumBalT CNOCOBHOCTb K 3HAYUTESTbHBIM PACTSXKEHUSM N COKPaLLEHUSIM.
«Pabouui yron» cyctaBoB ymeHbLuaeTcs. [pMBbIKHYB K OBUWXEHUAM C Maromn
aMnnnTyaon, YenoBek yTpadunBaeT rmMOKOCTb, BbINOSIHEHNE rNYyBOKNUX HaKIOHOB,
npucegaHun, LWNPOKNX, pa3MallnCTbIX ABMXKEHUI HAYNHAET Bbi3biBaTb 605b, a
WHorga nNpuMBOAUT K TpaBmaM. Bce aTo ycyrybnsietca ewle u Tem, 4to Ha
HepaboTalLWmMX y4acTKax CyCTaBoB C BO3pacTOM OTNaratoTcs BpegHble BellecTsa
— conm,

Kak npegotepatnutb nogobHble ssBneHna? C nomMoLLbio cneunanbHbIX
ynpaxXHeHun. B pexxume gBuratenbHON AeATENbHOCTM Haa0 NpeaycMoTpeTb
crneunanbHble YNpaXHEeHUs Onsi CyCTaBHO-CBA304HOIO annapara, KOTopble HY>XHO
BbIMOMNHATL CUCTEMATUYECKM B TEYEeHUEe BCen XU3HU. K yncny Takmx yrnpaxHeHun
OTHOCATCS: BpalaTerbHble ABMXEHUA pyKaMu, rofiloBOU, TYNOBULLEM,
pa3MaxuBaHUsa pykaMmm U HoraMm, HaknoHbl BNepes, B CTOPOHbI, Ha3ag,
npuceaanus, Bbinagbl U T. N. BbINOMHATL UX HY>KHO C HAMBONbLLEN BO3MOXHOM
Ans Bac aMnnnTyaon.

Ha kaxgom 3aHsaTumM cTapanTech «npopaboTtatb» MakcMmasbHOE KONMYecTBO
CYCTaBOB: NnrieyeBble, Ta300eApeHHbIE, KONEHHbIE, MONIEHOCTONMHbIE, a Takke

CITOXXHYIKO CUCTEMY NMO3BOHOYHUKA. Ecnn B 0gHOM 3aHATUM 3TO BbINOMHUTDL HE



yaaeTcs, TO ynpaXHeHUss Hao pacnpeaennTb Ha HECKOSTbKO AHEN.

Kaxxgoe ynpaxHeHue cnegyet nostoputb 6—10 pas. Ecnu npu ynpaxHeHusax ¢
BonbLOo aMmnNNnTy40N BO3HMKAOT BoneBble owyLeHns, 60STbCA aTOro He
cnenyet. Henb3a gonyckaTb TONbKO CUITbHOM 60K, 4TO6LI HE ObINo TpaBMm.
MpucTynaTth K yNnpaxxHEHUAM HYXXHO, pa3orpeB npeaBapuTeribHO Teno, AenaTb Ux
C Manown amnnuMTyaon, NOCTENEHHO AOBOAS A0 HambonbLUEN.

B cnopTe, 4TOObI CHATb YTOMIIEHME UMK NOBLICUTL PaboTOCNOCOBHOCTb,
NPUMEHSAT Maccax. Ho Beab YenoBek yTOMMASETCH He TOSbKO MOCe 3aHATUN
CrnopToM, HO 1 B Npouecce Tpyaa. He MoxeT nn n 3aecb NPUHECTU NMOrb3y Maccax?
MpouncxoxaeHne maccaxa OTHOCUTCA K rryOoKonM ApeBHOCTU. VICTOPUKMN HaLLnw,
YTO ero NPMMEHSNM NOYTN BO BCEX CTPaHax Mupa. M nonb3oBanuch rpeyeckune
BOWHbI U pUMCKME rnagnaTtopbl, JpeBHNE KUTanckue Bpavm n Hapoabl Appuku.
LLInpokoe pacnpocTpaHeHne Nony4ns Maccax Ha tore n cesepe Hallemn CTpaHbl.
Knasgun Manex (131—201 rr.), BpayeBaBLLnn rnagmaTtopos B [leprame, ykasan
AEBATb BUAOB Maccaxa, onucan MeToauky npornaxmnBaHus, pactupaHus un
pasMunHaHna mbiwy. OH noapo6HO paspaboTan MeTOAMKY «YyTPEHHETO» U
«BeYyepHero» maccaxa. PumnsiHe, nogo6Ho rpekam, BBENM Maccax B CUCTEMY
dunanyeckoro BocnutaHna BomHoB. OHK npuberanu Kk maccaxy nepea
BbICTYN/IEHNEM Ha apeHe 1 nocne, YToObl CHATb YTOMITEHME U HAanNpPsSXXEHME.
Maccax conpoBoxaancs ymallMBaHnem Terna Macrnamu, KynaHusamm u
pacTupaHneM NeckoMm.

Bonbwnm cBoeobpasmem oTnmyancsa Mmaccax y Hapoaos ctpaH KOxHon Adpuku,
CpeaHero BocTtoka, ocTpoBoB TuUXoro okeaHa. B cBoemM AHEBHUKE 3HAMEHUTLIN
pycckuin nytewectBeHHUK H. H. Muknyxo-Maknau Tak onucan maccax
Ty3emueB HoBow 'BMHEWN, KOTOPbIV OH UCNbITan Ha cebe:

«... A€BOYKa NoJoLuna Ko MHe 1, cxBaTMB 06eMMn pykammu MO ronoBy, ctana
CXXnMmaTb ee Nepnoamnyeckn n3o Bcex cun. A npegoctaBun CBOK rosfioBy B NOSHOE
ee pacrnopsibkeHue. [laBneHne nepeLunio B pacTupaHne KOXm ronosbl

ABYMS Nanbuamu, NpyuyeM MaccaxmncTka BblgaBnueana pactmpaemoe Mecto
Hackonbko Morna. Korga npaBasi ee pyka yctana, oHa ctana genaTb 3TO J1eBOW,
npuyeM st 3aMeTur, YTO cuna nanbueB NEeBOW PYKM He ycTynana cune npasomn...
OwyLieHne 6bINo NPUATHOE: S NPU 3TOM Kak-TO NepecTan YyBcTBOBaTb 60nb n
Aaxe He nogymarn O KOKOCOBOM Macre u oxpe, KotTopbiMy Bbinin cMasaHbl ee

PYKU».
Maccax y crnaBsHCKUX HAapOAO0B MpakTUKoBarcst ucctapu B oopme



HaxXneCTbIBaHNSA CBOEro Tena BEHNUKOM BO BpPeEMs UK Nocne MbiTbsa B 6aHe ong
yny4weHus obuiero kpoBoobpalueHms. O6 aTon hopme maccaxa, kKotopas y
APEBHUX CNaBsH Ha3blBanach «XBOLLEBAHNEM», BCTpPEYaeTCcs yroOMUHaHMeE B
netonucsx Hectopa: «Kak cs MbltOT, XBOLLYT... BUAeX 6aHn OpeBSHbI U NepexryT
NX BEMbMW, U CBOSIOKYTCS, 1 ByayT Ha3un, 1 060NbIOTCS MbITENbLIO, U BO3bMYT
BETBUE N HAYHYT CA BUTWU... N OBNNIOTCA BOAOK CTYAEHOK M TAKO XUBYTY.
MHoroeekoBasi MICTOpPMS Maccaxa CBMAETENbCTBYET O ero 6raroTBOPHOM
BNUSHUN Ha 30poBbe Nniogen. Maccax HacumTbiBaeT Lenbiv psg NpuemMos:
nornaxueaHue, pactupaHue, pasmmHaHme, NnokonadnmsaHme, NnoxnonbiBaHme u
pybreHune, ¢ NOMOLLbIO KOTOPbIX NOcneaoBaTenbHO npopabaTbiBaeTcs BCe TENOo
WU OTAESNbHbIE €r0 YacTu.

Maccax, BbINONHAEeMbI B HanpasneHun OBMXKeHUs BEHO3HOM KPOBU U NNMbI,
CrnocoBCTBYET YCKOPEHUIO MX OTTOKA OT paboumnx OpraHoB, YMEHbLLEHMWIO 3aCTOEB,
paccacbiBaHUIO OTEKOB. bnarogaps maccaxy, Bbi3biBaloLeMy yMepeHHoe
pacLumpeHne nepugepndecknx cocygos, obnerdaetcs pabota cepgua. lpaBunbHO
NpPOBEAEHHbIN MaccaX okasblBaeT 651aroTBOPHOE BANAHNE Na AEATENbHOCTb
HEePBHOWN M APYrMx CUCTEM OpraHu3ma.

B 3aBvcMMOCTM OT 3a4ady, pelaeMblX C NOMOLLbIO Maccaxa, pasnuyatoT
HECKOJbKO ero BUaoB: rMrmeHM4YeCkni, BOCCTaHOBUTESbHbLIN, Maccax npu
TpaBMaTUYECKMX NOBPEXOEHMUSX, TPEHUPOBOYHbLIV N OpYrue.

MMrmeHn4ecknin maccax NnpUMeEHsIETCA Nocne rmmHacTukm no yrpam. OcHoBHas
ero 3agada — nogHATb 06LWKnn ToHyc opraHmama. OH 0BbIMHO HOCUT XapakTep
camomaccaka u BKNYaeT NornaxuBaHus, pasMmHaHusa, NoTPsIXMBaHUS,
aKTMBHO-MACCUBHbIE ABMXEHUS.

BnarotBopHOE BNuUsiHMe oka3blBaeT BEYEPHUM MACCaX, BbINOMHAEMbIN
HenocpeacTBEHHO nepes OTXOAOM KO CHY. Ero BbINOMHAOT nexa B NocTenu.
Mpoun3BoaAT Takme NpUeMsbl, Kak nornaxmBaHue, nerkoe pasMmmHaHue un
HEeCUNbHOE NOTpSAXMBaHUE MblwwL. BevepHuin maccax ocnabnsiet HepBHOe
Hanps>KeHne, HaKonMBLUEECS 3a AeHb, cnocobcTryeT obLemy paccrnabnenuto n
ynydwaeT COH.

Hwke npuBOLATCA HECKOSTbKO METOANYECKUX YKa3aHUIN NO caMoMaccaxy.
Camomaccax XopoLlo coveTaTb C YTPEHHEN U BEYEPHEN TMMHACTUKON.
MaccupoBaTbcs nyylle Bcero B obHaxxeHHOM Buae. B oToenbHbIX criyyasx, ecnu,
HanpumMep, BO34yX B MOMELLEHMM NPOXSIaaHbIA, MaccaX MOXHO AenaTb Yepes

TPUKOTAXHOE UINMN OaXe LWepCcTaHoe Oenve.



Mpn maccaxe BaxxHO NpuaaTb Teny Takoe MoroXeHue, Npu KOTOPOM MbILLLLbI
MaccupyeMblix YacTen Tena Haxoamnucb 6bl B paccrnabneHHomMm coctosiHun. Kak
npaBuno, ABMXEHNE MACCUPYIOLLEN PYKM NPU caMoMaccaxe O0SKHO
coBepLuaTbCs No xoay numMmdaTniecknx nyTen, B HanpaBneHum K onmxanwnm
nmmdaTnyeckmm ysnam. Pyku maccmpytoTcsa No HanpasieHUIO K NTIOKTEBLIM U
NOAMbILLIEYHbIM Y31aM; HOMM - K MOAKONEHHbBIM 1 MaxoBbIM y3nam; rpyab — OT
cepeaviHbl B CTOPOHBI, K MblLLEYHbIM BNaguHaMm; CriMHa — OT NMO3BOHOYHMKA B
CTOPOHBbI; Wes — KHU3Y, K NOAKITHYNYHBLIM y3nam.

Maccax numgaTn4eckmx y3nos npomssoauTb He criegyeT. OH JoNyCTUM NULLb B
NCKINIOYNTENBHBIX CRydasax, Koraa ecTb NonHas yBepPeHHOCTb B TOM, YTO B y3nax
OTCYTCTBYIOT 60f1€3HETBOPHbLIE MUKPOObI, KOTOPbIE MOTYT NONACTb B KPOBb.
Henb3s npoBoaMTbL Maccax Npu BOCNanNuTeNbHbIX Npoueccax, THOMHUKaX,
KOXHbIX 3aboneBaHusX, BocrnaneH1sax BeH, TPOMO03e U CUIbHbIX BAPUKO3HbIX
pacwmpeHunsix. Ytobbl y3HaTb, He NPOTMBOMNOKa3aH N BaM Maccax, Hago
NPOKOHCYNbTMPOBATLCA Yy Bpaya.

OueHb npuaTeH Maccax nuua u nba. BeinonHAeTca OH No Xxo4y NULEBbLIX BETBEW
TPOMHMYHOrO HepBa. Jlerkoe pactupaHue nvua, HanoMuHarwee OBUKEeHNE pyK
npv yMblBaHWW, MPOM3BOANTCSA B HAnNpaBrieHUn OT LeHTpa Nnua K BUCKaM:
cHayana no HMWxHMM obBogam rnasHbix 160K, NOTOM MO NUHUK BpoBsen 1,
HaKoHeL,, N0 NOBEPXHOCTM Nba. [BMXeHNA JOIMKHbI ObITb HECUIbHBIE, Crerka
cMeLLaloLLme Koxy, 0cCobeHHO Toraa, korga nanblbl AOCTUTHYT BUCKOB. CunbHOE
HaJaBnNMBaHWE B 3TOM 30HE MOXET BbI3BaTb HEMPUATHBIE OLLYLLEHWS.
[MoBepXHOCTb rofnoBbl MaccuUpyeTcs No HanpasBfieHUIO POCTa BOSIOC O4HOBPEMEHHO
obenmun pykamu. Manbubl Kak 6bl CTPEMATCA NOWMNbIBATL UK CTAMMBATL KOXY.
3aTtem criegyeT CNOKOMHOE NornaXxvBaHue rofnosbl. B yTpeHHWe 1 AHEBHbIE Yachl
MOXET ObITb C YCEXOM UCMNOSb30BaH NpMemM HECUNbHOIo NOCTYKMBAHNS
nansuamMmm nNo noBepxHocTn Yepena. Obuas NPOAOIKUTENBHOCTL Maccaxa
ronoBbl OKOSI0 NATU MUHYT. OH JOMKEH OKa3biBaTb NPUSATHOE U YCNOKanBaloLLee
Aencreue.

NHTEHCMBHOCTb 1 NPOAOIMKUTENBHOCTL Maccaxa He AO0MKHbI ObiTb Bcerga
oavHakoBbIMW. py CUNBHOM YTOMITEHMM U HEPBHOM BO30Y>KAEHMM
MaccupyroLne OBMKEHNA A0SMKHbI ObITb Bonee nerkumun, a NPo4OMKUTENBHOCTb
B6onbwen. HaobopoT, npn 604pPOM COCTOAHMUM, HAaNPUMeEp Nocre yTpeHHewn
TMMHaCTUKKN, Macca BbIMOSTHAETCA SHEPrMYHee.

Camomacca Hor 06bI4HO HauYMHaKT C NocneaoBaTenbHON NPopaboTKM MblLLL



CTYMHW, axmioBa CyXOXUNns, NKPOHOXXHON 1 ©6epLoBO MbiLlL, MblwwL 6egpa.
MaccupoBaTb CTOMy 1 axunsioBO CyXOXUNue ny4ile BCero cnas Ha KyLueTke:
Maccupyemasi Hora CorHyTa B KoneHe, apyras BbinpsMieHa u nexmTt cBo6oaHo Ha
KyLueTKe.

MKPOHOXHYHO MbILLILYY MAacCCUPYIOT CUASI C COrHYTbIMU NPUMEPHO Nog NPsiMbIM
yrnom Horamu. MNpu aToM, 4TOGLI NONHEE paccnabuTb NKPOHOXKHYHO MbILLLLY,
CTOMOW ynuparTCcsa B Banuk n3 ogesna, nogyLuKku Unn B CTony Apyron Horu.
YA06HO Takke BbINOMHATL MaccaX CUASA Ha CTyne Un Ha Kpato KyLLeTKH,
OnyCTUB OAHY HOry Ha Non, ApYryro, Maccupyemyto, npunogHse. Bo Bpems
BeYepHero Maccaxa 3Ty MbILLLY MOXHO MacCupoBaTb Jiexa Ha CnuHe, NOAHSB
COOTBETCTBYHLLYIO HOTY.

Maccax mbliwwL 6egpa ocyLwecTBNAETCS B pa3HbiX MOMOXEHMSX B 3aBUCUMOCTU OT
TOrO, KakMe MblLLIEYHbIE MYYKN MACCUPYHOTCA:

1) Mmaccupyrowmmncsa cagnTcs Ha KyLeTKy, ogHa Hora onylleHa, a gpyras,
Maccupyemasi, NexxuT BOOSb KYLLETKM;

2) MaccupyroLMIACa CMONT Ha Kpato KyLLEeTKM OQHOM sirognuen, maccupyemas
HOra oTcTaBfieHa HEMHOIO B CTOPOHY M ONMPaeTCsi Ha HOCOK;

3) MaccupyloLWKUnca cuauT Ha CTyne, MaccupyemMmas Hora nostlyCorHyta u naTkom
ynnpaeTcs B Kakon-HNMByab npeamMeT, pacnosioXXeHHbIN Bbille CTyna, Npyu 3ToOM
CrvHa OoSmkKHa MMETb YCTONYMBYHO onopy. Bo Bcex cnyyasx maccupyrotcs Te
MbILLLbI, KOTOPbIE B AA@HHbIX MO3aX HAXOAATCA B HEHAMNPSXKEHHOM,
paccnabneHHOM COCTOSTHUMN.

[Mocne Hor MaccupyoT ArogMYHbIe MblLULbl U MOSICHUYHYIO 0BnacTb. ArognyHble
MbILLbI NpopabaTtbiBalOTCA METOAOM PasMUHAHUSA U SHEPTUYHOTO
BCTpsAxmBaHus. [NosicHnyHasa obnacTtb pactTupaeTcsa 04HOBPEMEHHO 06EMMU pyKa-
MU — nanbLamMu Unn TbINIbHON CTOPOHOW KMCTU, COrHYTOM B Kynak. PactupaHue
NOACHMLbI YOOOHO coYeTaTb C TMMHACTUYECKUMUN YNIPaXKHEHUSMU — HaKITOHaMu
Tynosuwia Bnepen 1 KpyroBbiMu ABMXEHUAMM Tasa.

MbIwubl rpyay nydwe MaccmpoBaTh fexa Ha CnHE U NPUMEHSATb
NornaXxvBaHusi, BCTPAXUBAHUSA U pacTUpaHus.

Camomaccax pyk MOXeT OCYLLECTBIIATLCSA B NOSIOXKEHUN CTOSA, CUAS UK niexa.
BHauvane maccupyotcsa nanblbl, TbifibHas CTOPOHA KUCTU, NydYe3anAaCTHbIN
cyctaB. OcHOBHOM nNpuem — pactupanue. lNpu camomaccaxe npeanneybs
NPUMEHSIIOT NOrNaXuBaHue, BbbKMMaHWe, pasMUHaHue, NoXonsbIBaHne v

pybneHue.



OkoH4YMB MaccmpoBaTh Npeanneyvbe, pacTUparoT FIOKTEBOM cycTaB. Ha nneyeBom
cycTaBe OTAENbHO MaccupytoT uuenc n Tpuuenc. 3aech Yalle BCEro NpMMeEHsItoT
nornaxueaHne u pasMmmHaHue.

Mpn camomaccaxe ronosbl U 06nacTu Wweun nydie nedb Ha cnuny. Ecnn xe
NPUXOANTCS €ro BbINOSTHATbL CUASA Ha CTyNe, TO NTIOKTU PEKOMEHAYEeTCHA NOCTaBUTb
Ha Kpaun ctona, 4ToObl NpeaoTBpaTUTb YTOMIIEHME MbILUL, PYK U Ype3MepHoe
HanpsbkeHne NneYeBbiX MbILUW.

CHa4vana maccupyeTcsa NOBEPXHOCTb 3aTbiflKa, MbILLLbI ThIFIbHOW MOBEPXHOCTU
lwen n nney. B ocCHOBHOM NpoM3BOAAT NOrNaXmBaHMe N pasMMHaHNE MbILLL,
cpeaHMn n 6e3bIMAHHBIMY NanbLaMmm 06enx pyk B HanpaBneHun OT 3aTbifika K
nnedam. CocueBuaHble OTPOCTKM (Byrpbl 3a ylLamMmmn) MaccupyroTcs KpyroBbiMn
ABWXEHNAMN OONbLUMX NanbLeB.

O6nacTb Kn4MUbl 1 NNeY MaccMpyeTcsl MooYepeaHo: cHavyana neeas CTopoHa,
noToM npasasi. 30eCb HY>KHO cobrnogaTb OCTOPOXHOCTb U U3beratb CUSbHbIX
HaXaTUW Ha MblLWLbl, TaK Kak B 9TON 0611acTu pacnonoXxeHo 6onbLuoe
Konm4yecTBo 60MeBbIX TOYEK.

Ocobo crnegyeT OCTaHOBUTBLCH HA Maccaxe nepenHen NOBEPXHOCTU LWewn, rae
NPOXOAAT rMaBHble MarucTparnbHble COCyAbl FOSIOBHOMO MO3ra: COHHasi apTepus n
SAPEMHbIE BEHbl. ATOT MaccaX 0CobeHHO ahPeKTUBEH NPU YMCTBEHHOM
YyTOMIEHNN, KOraa B pedynbtaTte NpoaorkuTensHoro npebbiBaHms B
ManonoaBMXHOM COCTOSIHUM C COrHYTOW CMUHOM N HaKNOHEHHOW rosIoBOW
yXyALwaeTcs OTTOK BEHO3HOM KPOBUM OT rOfIOBHOrO MO3ra.

B aTom cnyyae maccax npoBOAST, crierka OTKUHYB rofloBY U CMOKOWMHO, HECUIBHO
nornaxueasi CBEpXy BHM3 NnepeaHeOb0KOBY NOBEPXHOCTb LWeu, BAOSb SPEMHbIX
BEH.

Ewe a pekomeHayto Bpems oT BpeMeHu (1—2 pasa B MecsLl) genatb Maccax
nMMdaTUYECKNX Y3N0B, PAcNONOXEHHbIX MEXAY NEBbIM COCKOM rpyau 1
Kniounuen. [1na aToro Hago XXeCcTKUMU, CxXaTbiMu Mexay cobon Tpems nanbuamm
npaBon PyKU KpyroepaLliaTenbHbIMU HaXKMMaMWN Ha MbILWLbl THaTb NUMAy OT
cOcCKa K Kntodnue 1 gaxe ganee, npoHuKas nanbuamm nog Kroumuy. 9ToT
Maccax CHMMaeT Y MeHs1 peKO BO3HMKAOLLME OLLYLLEHUS LWeMsLLEen nerkon 6onm
B nrieye, Nponcxoaswien oT 3alunakoBbiBaHUS MM aTUYeCcknx cocyaos.

Bce nepeuncneHHbie B 3TON rnaee NpMeMbl Maccaxa nonesHbl ansa nodoro

yenioBeka 1 BeayT K O4UCTKE OT COMeun 1 WNakoB 1 JONTONETUIO KIETOK.



naea IV POJIb KUCJNIOPOAA B BOPbBE CO CTAPOCTbIO

MexaHn3M cHabXXeHusi KUCNopoaom

MuTaTenbHble BewecTBa — YrneBoabl, XUpbl, a Takke Berku OKUCISITCS B OpraHn3me
KMCnopoaom, T.e. CropatoT, BbIcBOBOXasa Npy 3TOM 3HEPruio, U NpeBpaLLalTcs B
KOHEYHOM cyeTe B YINEKNCIOTY, BOAY M a30TUCTbIe NPOAYKTbl 0ObMeHa. OTa aHeprns
NCNonb3yeTcs Ha pasnUYHble XU3HEHHbIEe NPOLECCHI: ABMXEHNE, CUHTES3 CITOXHbIX
XUMUYECKNX COEAMHEHUI, CEKPELIMIO U SKCKPELMIO, YMCTBEHHYIO SHEPIUIO, a Takke
YacTuU4HO ocBoboXaaeTcsa B BUAe Tenna aAngd nogaepXxaHna temnepartypbl Tena.
N3BecTHO, 4TO 6€3 npuema numn YenoBek MoXeT NpoxuTbe 40—50 gHen (3a cyet
3anacos

BCEX BELLECTB B €10 opraHname); 6e3 npnema sBoabl — NpnbnmantensHo 5 gHen; 6e3
Kucnopona Aaxe OrbITHbIA HbIPANbLLMK HEe NPOTSHET Borblue TPEX-NATU MUHYT.

AT uMdpbl FOBOPSAT O peLLatoLLen posiv KUCNopoaa B XN3HKU YeroBeka. Kak xe
obecneunTb oNTUMarnbHY Nogadvy KMCNopoda B opraHnam yernoseka? Kak 3a cyet
Kucnopoga AOCTUrHYTb 300p0Bbs? [pexae Yem OTBETUTb Ha 3TOT BOMPOC,
paccMoTpuMm

ABa npumepa.

Mpumep nepBbIn. YTO6BLI NpocnyLwaTh XpuUnsl B Nerknx, Bpay npocuT 60MbHOro Ablwath
nornyoxe. Ecnu npocnylumBaHmne 3aTsiHynocCh, T0 'y 60nbHOro BCneacTene yMeHbLUEHUS
B Nnerknx un kposu npoueHta CO2 MOXEeT HaCcTynuTb rofIOBOKPYXeHne n obmopok. O
TakOM nauueHTe roBopsaT: «3agblwancay.

Mpumep BTOpPON. 340POBbLIM HETPEHNPOBAHHBLIN YENOBEK, NMOAHMMAOLLNNCS MO
necTHuUUe, ObIWWT YacTo U rryboKo, HO HU FONOBOKPYXXEHUS, HU OOMOpPOKA Y HEro He
HabnopgaeTcs.

PasHuua 3gecb B TOM, YTO B NEPBOM Crlydae YenoBeK CTOSA HEMOABMKHO U YCUMEHHOE
AblXaHWe He BbI3blBaniocb TpeboBaHneM ero opraHnama, a BO BTOPOM HOIM COoBepLUanu
6onbLwyto paboTy, B nepBom crnyvae abixaHue 6bino NpUHYXAeHHbIM, BO BTOPOM — MO
TpeboBaHuio opraHnsma.

B nepsBom npumepe n3bbiTOYHOE NPUHYXAEHHOE NPOHNUKHOBEHWE B KPOBb M B MO3roBO€E
BELLIECTBO KMCNopoga NpmBeEno K rofIoBOKPYXEHNO 1 0dmopoky. Bo BTopom —
€CTeCTBEHHOE YCUNEHNE U yvalleHne AbixaHus Obifio BbI3BAaHO NOTPEBHOCTLIO
nogasaTb yBeNM4eHHOE KONMMYeCTBO KMCopoda B MblLLbl HOT, COBEPLLABLINX

BonbLyo paboTy, 1 BblAENATb N30bITOYHOE KONMYECTBO 0BpasyoLLEeNnCs YrnekncnoTol.



Ho yBenuyeHune konuyecTtBa KMCNopoAa B MblLILAX HOM HE HapyLlano AesaTenNbHOCTH
Moa3ra.

CnepoBaTtenbHO, KAaKUM-TO YAUBUTESNbHLIM KOHCTPYKTOPCKUM NMPUEMOM Npu
HeNpUHYXOEeHHOM AblxaHuu npupoga obecneynna asTomaTnyeckoe
(npncnocobutenbHoe) pasHoe pacnpeneneHmne Kucrnopoda no BCEM opraHam B TEX
KONmM4yecTBax, KOTopble HEOBXOAUMbI KaXK4OMY M3 HUX B AAHHbBIA MOMEHT.

Cpean aTmx npMcnocobuTenbHbIX MEXaHN3MOB BaXKHEWLLIYIO POSib UrpaeT, BO-NepBbIX,
nepepacnpegeneHune Kposu B paboTtatoLem opraHusme. B yacTHOCTH, B Mbiliue
pacKpbIBaOTCA NpeXae 3akpbiTble, «ApeMIoLLmMe» Kanunnapbl U pacluMpseTcs Ux
npoceeT. MecTHOe kpoBoObpalLeHe BCNeacTBNe 3TOro ycunmeaeTtcs. Bo-BTopbIX,
HakonneHue B TKaHaX paboTatowero opraHa NnpoaykToB obMeHa BelecTB BeAeT K
YyCUNEHHOMY 3anpocy Ha Kucnopop u Kk 6onee xxagHoOMy NOrMoLEeH1IO Kucnopoaa,
NOCTyNatoLLEro N3 Kanunspos.

MnoTe3a aBTOpa O POSIN ANEKTPUYECKUX CUMN B ABMXKEHUN 3PUTPOLINTOB

K uncny n3BecTHbIX MEXaHM3MOB CHaGXEHUS MbILLIL, KUCIIOPOAOM MHE XOTenoch Obl
NpnbaBuTb eLle OAHY rMnoTesy — O TOM, KaK KUCITopoA TpaHCNopTUpyeTcs no
CNOXHeWNLlen ceTn marmctpanen BHyTPU opraHmamMa n 4oCTuraeT HYy>KHOro MecTta B
CTpOro onpegeneHHoM KonudecTtse. 3agady, Kak B HECKOSIbKO MeCT nodaTb pasHoe
KONMMYeCTBO BELLECTBA, B HAPOAHOM XO35IMCTBE peLlatoT Tak: ynakoBbiBalOT TOBapbl B
KOHTEMHEePbI, OTNPaBAIOT HA CTAHUMIO HA3HAYeHUs, @ TaM BbIrpyXatoT N UCNONb3YIOT.
B anbBeonax nerknx npupoaa Toxe ynakoBblBaeT KUCNOPO B MUKPOKOHTENHEPHI,
Ha3blBaeMble 3pUTPOLUTAMM.

HacbiweHHbIe KNCNOPOAOM 3PUTPOLNTLI 3apsiKeHbl oTpuuaTtenbHo. OpraHbl YenoBeka
HecyT 00bI4HO B cebe Takke oTpuuaTenbHble anekTposapsabl. Hanpumep, Mblwubl, CO-
nprKacarLmecs ¢ 3eMrien, 3apsKeHbl OTpuuaTenbHo, Kak U 3eMHou wap. CyulecTtsyeT
3aKOH: 3NEKTPOHbI YCTPEMASTCS OT BOMbLUEro NoTeHumana K MeHbLUIeMY 40 HacTynne-
HUS paBHoBecusl. Peka — KpoBb NoaxBaTblBaeT SpUTPOLIUTLI U HECET UX MO BCEMY
Teny.

OpraHbl, Hyxkgatowmecst B KUCIOPOAE, BbIrpyXKatoT NoTpebHoe KONM4YecTBo K1cnopoaa
N3 HUX. DTO OCYLLECTBNSAETCA TaK.

B mbiwuax, coBepluatowmx paboTy, ycunmBatoTCa OKUCNUTENbHbIE NPOLECCHI U,
crnegoBaTtenbHO, YMEHbLUAETCA KONMYECTBO OTpULaTENbHbIX 31EKTPO3apaao0B, 3anac
kncnopoga. Ot 60nbLIOro NoTeHUMana K MeHbLLIEMY YCTPEMIAIOTCS 3apaabl,

3axBaTbiBasi ¢ cobom no npuHUUny I/IOHOd)Ope3a MOJ1EeKyIbl KUCnopoaa. IMmeHHO aTn



Cvnbl, BUOMMO, 3aCTaBnSOT MOHbI KUCNOpoAa U3 SpUTPOLIMTOB NEPEXoanTb B MblLULbI
ANS y4acTusa B NPOUCXOOALLMX TaM OKUCIIUTENbHbBIX NPOLeCCax.

Ecnu ata runotesa BepHa, TO B paboTatoLLlen MbILLE MO OTHOLIEHUIO K aHaNOM4YHOM
MblLLLIe, He coBepLiatoLLen paboTbl, AOMMKEH NagaTb NOTEHUMan anekrpo3apsaaa Ha
BeNnYMHy, 06paTHO NPONOPLUNOHANbHYI Harpyske.

Takne onbITbl 6bInM NOCcTaBneHbl aBTOpoM. Ha mbiwiubl (bruencel) nexawero Ha
KyLueTKe YenoBeka ObInn HanoXeHbl 3NeKTPoAbl NEPBOro 0TBEAEHNS
anekTpokapanorpada. lNocne otperynupoBaHnsa U30NUHUN NaLMEHT NPaBoOn PyKOWn
nogHan rpys B 4 kunorpamma. Ha npunaraemon guarpamme (puc. 12) BUgHo, 4to
MbILLLIA NpY NogbeMe rpy3a notepsna 3apsg No CpaBHEHMIO ¢ HepaboTatowen
MbILLLIEN (OBWXKEHWE NMHUKN KBepXy — y4acTok b — B). Korga 6bin ymeHbLUeH rpy3
BABOE, TO U NoTeHuman 3apsga ymeHbluuncsa sasoe. Koraa 6bin CHAT BECh rpya,
noTeHumanbl MbiLUL, NPaBOW U NEBON PYK CHOBA ypaBHANUCL. ONbIT BEMCA NPU CUIbHOM
YMEHbLUEHNN TOKOB, 3amMepsieMbliX B MbillLe. 3 3Toro onbiTa MOXHO caenaTb BbiBOA,
4yTO paboTa MbILLLblI CONPOBOXAAETCA 06pPaTHO NPONOPLMOHANbHBLIM NageHNEM B HEW
cBOOOAHOro OTpULATENBHOrO ANeKTpo3apsaa.

NTak, yem 6onblue pasHOCTb MOTEHLManoB opraHa YernoBe4Yeckoro opraHmama u
3apsaoB SPUTPOLMTOB, TEM NHTEHCUBHEE 3PUTPOLINTLI CHabXatoT 3TOT opraH
KncnoponoM. B CnokOMHOM COCTOSIHUKM OpraHM3Ma BCe OpraHbl UMEKT NoTeHuunan
3apsO0B HECKOSBbKO HUXKE 3apsaoB 3pUTPOLUTOB, B TOM YUCHE M OpraHbl, Hanpumep
MO3roBO€ BELLECTBO, 3apsKeHHbIE NONOXUTENbHO. ITO 1 obecneyunsaeT
BGecnpepbliBHbIN 9NEKTPOOOMEH, OOMEH BELLECTB M XXM3Hb XUBbIX KNETOK.

Yto ABMXKET 3pUTPOLUTDI

B nononHeHue K ycTaHOBNEHHbIM (hakTopam, obecneynsaroLLnm OBUKEHNE
3pUTPOLIUTOB NO Kanunngapam, Hago NpUHSATbL BO BHUMaHKWeE elle crieayoLimne
coobpaxeHus.

B opraHax n mblwuax YenoBeka KpoBb 13 apTepui pacnpeaenseTca no ToHYanwmm
Kanunnspam, UMeLWmnM anamMmeTp B CNOKOMHOM cocTosiHum okono 0,005 caHTumeTpa.
HnameTp xe sputpoumta 6onblue n paseH 0,008 caHtumetpa. OH umeeT popmy
ABOSIKOBOTHYTOroO AMCKa, T.€. NOX0X Ha Oybnuk 6e3 abIpKu.

Ha puc. 13 BMAHO, YTO NPOHMKHYTb B OTBEPCTUE KanUMNNAPHOM TpyboUkn guaMmeTpom
meHbLue 0,005 caHTumeTpa (3a BbIMETOM TOMLLUMHBLI CTEHOK) KPYribld 9pUTPOLUT Ana-
meTpom 0,008 caHTUMETpa MOXET TONbKO Byay4yn cxxaT CTEHKaMM KPOBEHOCHOIO
cocyna B UMnuHapuk. Takas popma yBenumumBaeT HapyXHyo nnowiagb

COMNpPpUKOCHOBEHNA pUTpoLnTa CO CTEHKOW Kanunndapa n yCurimBaeT HaXuM Ha CTEHKY.



3OTo0 HECOMHEHHO CNOCOOCTBYET Nepexoay Kucrnopoaa 13 kanunmnsipa B MMy MbILLLbI.
Kncnopop BbiknmaeTcsi CNoBHO BoAa M3 rybku, 31a doopma npeBpallaeT IpuTpouuT B

nopLeHb, Ha KOTOprI7I CHN3Y CUIbHO OaBUT apTepualribHada KpoBb, NOCTyNnakwLlan B

Kanunnsp.

Puc. 12. CpaBHutenbHasa guarpamma
pa3HOCTU NOTEeHUManoB 3MekTpo3apagos B Mbiwwlax (buuencax) pyk naumeHTa,
nogHMMaroLWero npasoun pykoun rupto. MNageHnsa noteHumana npu Kaxgom cokpalleHnn
cepAeydHON MblLLLbl OTMEYEHbI NMUKaMU.

Puc. 13. Cxema kanunnapHoro cocyga (1 — 1)
n aputpoumta (I—2,3), OH MOXET NPOHUKHYTL B

Kanunnsip, Tonbko AePOpPMUPYACH B LUIMHOPWIK.

N3 apTtepuu (II—4) B kanunnap noctynatoT

3PUTPOLNTBLI, HECA MO LWECTb (YCINOBHO)

oTpuuUaTeNbHbIX 3apsaoB.
CokpalleHHas mbiwua (11—3), nponssogswas
paboTy, MUMEEeT CHWXEHHbI NoTeHuuarn, noaToMy
B HEe nepexoanaT 3apsabl U3 3pUTPOLMTOB.

MoTepsBs 3apan, apuTpoLUTLI criabee

oTTankuBatTCa Apyr OT Apyra.

Bcnegcrteue aTtoro B Kanunndape ckanjmBaeTcA

nx Tem bornblue, YeM curibHee nageHne noteHumana. lNocne paccnabneHnsa B MmbillLe
(Ill—5) pacxoa kucrnopoa v 3apsiAoB YyMeHbLUAeTCsl, CUIbl OTTanknBaHus

CTaHOBATCA 6onbLUE U CKOMMEHNE S3PUTPOLMTOB MeHbLLE. |V — antopa ckopocTen KpoBa
B apTepun. Y CTEHOK, rae CKOpPOCTU BCeACTBME TPEHNA Manble,— OaBrieHune no
ypaBHeHuto bepHynnu 6onbLue, Yem B cepeguHe notoka. [MoaTtomy apuTpouunTsI
OTTECHSATCH OT CTEHOK U UOYT B cepeauHe NoToKa, rae CKOpoCTb

BbiLLe cpefHen CKOPOCTU KPOBU.

MapoavHamMuyeckne cunbl He MOryT obecneunTb OBMKEHNE XNOKOCTU B

TaKMX TOHKUX cocyaax BCreacTBne TpeHusl. 34ecb CHoBa MOMOraeT 3NeKkTpUYecTBo.
Cvnbl KynoHa 3actaBnsitoT Kaxiblii Bnepeamn nayLwmn aputpoumuT oTTankmeatbcs OT
3agHero.

Mue AOymMaeTca, 4YTO 3T oonbLne ANeKTpn4yeckmne curibl BMeCcTe C Cunamm Bm6pau,vw|



cpeabl, OKpyXxatoLwen kanunnsapbl, 1 obecneynBaroT NPOABMXKEHME KPOBU B
KanunnapHbIX cocyaax.

MexaHn3M «BTOPOro AbIXaHUA»

Ecnn yenosek 6e3 pasMmnHkm cpady bpocutcsa 6exartb, TO y HEro BCKOpe Ha4yHeTcs
oablwka n cepauebuenne. OgHako ecnu npogormkaTb 6exartb ganbLue, To No
NCTEeYEHNN HEKOTOPOrO BPEMEHM SBMIEHUSA KUCNOPOLHOMO rofogaHnsa NnoCTeneHHo
ncyesaloT, yCTaHaBNMBAETCHA POBHOE AblXaHWe, NyribC CHUXXAeTCA 1 NOSABNAETCA Tak
Ha3blBaeMoe «BTOPOEe AblXxaHey». YCTaHOBMEHO TaKxXe, YTO «BTOPOe AblXaHne»
HacTynaeT Tem ObICTpee, YeM Nny4ylle TPeHMpoBaH Yernosek. /I3BeCTHO Takxke, YTo
cpeHsasa YacToTa nynbca y YenoBeka, 3aHMMatoLLEerocs CnopTom, cHmkaetca ¢ 70—80
no 50—60 B MUHYTY.

OTn HabnaeHNST MOXHO OOBbSICHUTbL TONbKO NOBEAEHNEM 3PUTPOLINTOB.
CxemaTunyeckun npouecc npoTekaeT Tak. Y yenoseka, He 3aHMMaroLLerocs
do13nyeckum TPyaoM 1 3apaaKkon, cekyHaHoe notpebneHue kucnopoga konebnetca
Marno 1 NogaepXmBaeTcst NPUPOLON Ha HU3LWEM YPOBHE. [1pn 3TOM KOCTHbIA MO3T U
ceneseHka (0bpasHO roBops -«3aBoAbl» ANA N3roTOBEHUS SPUTPOLMTOB) BbiMyCKatoT
N NoAOepPXKMBaOT B KPOBU LIMPKYNALNIO MUHMMANbHO HEOBXOANMOro KonnyecTsa
3TUX K MUKPOKOHTENHEPOB» ANA obecrneyeHnsi CHabXeHnsa Tena KMcnopogom u ons
NOMNOMHeHMs yObInNy paspyLUaroLLUXCa 3pUTPOLNTOB. ATO TpebyeT MUMHMMAaNbHOIro
yncna «paboumx pyk» n matepuanos. [Mpupoae nepenpon3BoacTBa He HyxHo! - U
BAPYr YenoBek o4eHb BbICTPO nobexan unv Hadan NogHMMaTbCS Mo NecTHUUE.
HeobxoanmocTb B kKucnopoge pesko Bo3pacTtaeT. Y «aupekTopa 3aBoga» — B
LeHTpanbHOM HEPBHOM CUCTEME — pa3fasiCa CUrHan 13 MblleYHOro OTAENEHNUS:
«PE3KO yBENMYbTE CEKYHOHOE N3rOTOBEHMNE KOHTENHEPOB AN Kucnopoaay.

Ho He Tak-To npocTo 3aBoay 6bICcTpo nepecTpouTbes!

[Mo3aTomy opraHM3mMy NpMXoANTCA Ha NEPBbIX NOpPaxX YCUNEHHO 3KCNyaTUupoBaThb
HaNN4YHbIN KKOHTENHEPHbLIN NapK», NOKa «3aBo4» He HAaYHET paclUMpeHHoe
BOCNPOU3BOACTBO 3PUTPOLUTOB.

YT006bI YBENUYNTL NOAAYY KACNOPOAA B MbILULIbI TPU Mariom Yncre SpuTpoLmTOB,
npypoaa aBTOMaTMYeCKn yBeNMUMBaAET YMCNO COKpPaLLEHUI cepaua B MUHYTY 1
ycunueaeT NynbCauuio ero, T.e. yCKOpSeT LMPKYNALMIO KPOBU U SPUTPOLIMTOB.
Ycunueaert, yyawaeT abIXxaHne Ans yBenmyYeHns 3arpyskm paHee UMEBLLMXCS B KPOBU
3pUTPOLUNTOB KMcnopoaoMm. B pesynbTate oaplkon n cepguebneHmem
COMPOBOXOaeTCHA BHe3anHasa yCuUneHHas MbllleyHas pabota HETPEHNPOBAHHOMO

yeroBeka.



Mo ncreyeHmm 5—10 MUHYT «3aBOA» HAYMHAET CNPABMASATHCA C NOBbLILLEHHbLIM
BbIMYCKOM 3pUTPOLMTOB «Ha NNHMIO». [locne 3Toro gaxke npu HopmarsbHOM, YyTb
YCKOPEHHOM MyrnbCe 1 Npu crierka yvaweHHoM abixaHum 6narogaps Bo3pocLueMy
Yncny apUTPOLMTOB, MOCTYNAKOLLMX N0 3arpy3Ky KMCNOPOLOM K anbBeOsiaM Nerkux,
MbILLILbI HAYUHAKT nony4vatb Tpebyemoe KONMYEeCcTBO KMCNOpOoaa B CEKYHAY U
HacTynaeT 6raronosly4Hoe COCTOsIHME opraHnama, Tak Ha3blBaeMoe «BTOpOe
AbIXaHuey.

Tenepb CTaHOBUTCA MNOHATHBIM, NOYEMY Y TPEHMPOBAHHOIO YEri0OBEKA HET PE3KOro
nepenaga nynbca B Havane 6era. Ecnu 4yenoBek TpPeHUPYETCA eXXeAHEBHO, TO
«OnpeKTop 3aBoga» pabodnx He pacnyckaeT U HeMeaneHHo, No NepBoMy TpeboBaHMIO
BblOpacbiBaeT HY>KHOE KONTMYECTBO 3PUTPOLIMTOB B KPOBb. Y TPEHUPOBAHHOIO
YyenoBeka Nepexofd Ha «BTOPOE AblXxaHWe» HacTynaeT No3TOMY OYeHb ObICTpO.

B cBs3u ¢ perynsapHbiMU, eXXegHEBHLIMU TPEHNPOBKaMU U TpeboBaHNAMM
A00aBOYHbIX 3PUTPOLUTOB CO CTOPOHbLI CMOPTCMEHA «OMPEKTOP 3aBoda» Ha BCSKUM
cryvan AepXuT B KPOBU B CNeLManbHOM «4eno» — ceneseHke — 6onbLIon 3anac
«MUKPOKOHTEMHEPOBY, KOTOPbIA MOXET ObITb 9KCTPEHHO BbIGPOLLEH B KpOBb. U
nynscauma cepgua gaxe samegnsetcs ¢ 70—80 no 50—60 yaapoB B MUHYTY.

B kauecTBe BTOpPOW NMHUM 3aLLMTbl OpraHn3ma OT KUCNOPOAHOrO ronogaHuns y
TPEHMPOBAHHOIO YenoBeka akTuBHee paboTaeT KOCTHbIN MO3T. OTO CHUXaeT
3arpysKky cepaedHon Mbilllbl U CNOCODCTBYET AONTONETHIO.

lMocnencTeMs HENPaBUIbHOIO AblXaHUs

OpHaxabl 51 cugen B npesnguyme nosagm kadpegpsl. Opatop uitan goknag. Yepes
NSTHagUaTb MUHYT NMOCMe Ha4vana BbICTYNMEHMSA Ha ero 3aTbifike 1 Wwee
0603HauYMNUCL BbINyKIble BEHbI, @ Yepea nosfiyaca Ha Lwee nosisunacb obunbHas
ncnapuHa.

Moyemy aTo Nnpounsowno? Begb opaTop CNOKOMHO YMiTan no bymare, He HepBHMYarn, B
3anebbinio npoxnagHo. A 3anHTepecoBarncs 3TMM BONPOCOM M 0bpaTurca K Bpady 3a
pasbsacHeHneMm. OgHaKo HUYEM OPYrMM, KPOME HapyLLUEHUS HEPBHOW AeATENbHOCTU, OH
OO BSACHUTBL 3TOr0 HE MOT.

Torga & nowen B NONUKNMHWUKY M NOMPOCKI C NOMOLLbO NHeBMorpada (puc. 14) cHaTb
avarpamMmmy MOEro AblXaHus, Korga s HaXoXyCb B CMOKOMHOM cocTosHMK. Ha puc. 15
nokasaHa aTa HopmarnbHasi obLien3BecTHasa guarpamma. 3a ogHy CekyHay nerkue
pacwmpsaTca (NogbEM NIMHUKN BBEPX), 3aTEM CEKYHAY NPOAOIPKAETCs BblAOX U 2
CEeKyHAbl nay3a (ropM3oHTanbHOE NOSIOXEHNE NUHUK). ITOro cpeaHnn HUKN anutesa 4

CeKyHAbl, Unn 15 ObixaHui B MUHYTY. Ecnn N3MEepPUTb Nnowaab anarpamMmmsbl,



npoyepyeHHon camonuncueM npmbopa, 1 NOMHOXUTb NOMYYEHHYI BENUYMHY Ha
onpeneneHHbINn KOAMULNEHT, TO MOXHO y3HaTb 06beM B KyBU4ECKNX CaHTUMETpax
O[1HOro BOoOXa.

B cnokonHom coctosiHum oH paBeH 500 Kybuyeckum caHTMMeTpam, NN MUHYTHBIN
obbem paBHsieTcs 7500 KybU4eCkuM caHTUMETPaM.

3aTteM 5 B3an ra3eTy, Hadall roOMKO 4YnTaTb CTATbIO. XapaKTep KpI/IBOI7I OblXaHNA pe3Ko

N3MEHUNICA.

Puc. 14. NHeBmorpad, NO3BOMSAOLWMIA 3anucaTth Ha fIeHTe n3aMeHeHne obbema rpygHom
nonocTu npu Baoxe. 3anucb 06bLEMOB BO3yXa Tpex nauMeHToB Npu BAOXE: NepBas —

o6beM Ype3amMepHo BENWK, BTOpasi - HOpMa, TPETbsi—OOBbEM HEJOCTaTOYEH.

h-moguem rpyan

Puc. 15. 3anncb notpebnsemoro 4enoBekoM Bo3ayxa B CIOKOMHOM

COCTOAHUMN.

~N0XBHEM [PYAM
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Puc. 16. [bixaHue npu 4TeHumn BCryX.

h-noAbEm rpYAR
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Puc. 17. MNpwn Bo36yxaeHHOM crnope BcA hasa Baoxa yavHSaeTCs B
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yeTblpe pasa.
Boox 6bin 3HauMTenNbHO pe3ye, BblAOX — BHaYane peskuii, NoToM 3aTarnsarcs,
CTaHOBUIICS B MONTOPA pasa Aonblue, YeM Ha NepBov Avarpamme.

May3a coBepLueHHo oTcyTcTBOBana. Liukn gnunca 8 cekyng (puc. 16).



Ha ananornyHom npubope 6bina cHATa guarpammMa gblXaHusa YeroBeka BO BpeMs
HepBHOro ropsidero cnopa (puc. 17).

34ecb BOOX NPOXOAUST eLle pesye, NMMHUA guarpamMmmMbl NogHMManach noyTu
BepTMKarbHO, MOTOM BO34yX HepauMoHanbHO BbICTPO BbigbIXarics,

nocre 4Yero Ha MMHUMarbHbIX OCTaTKax BO3[yxa opaTop CcTapariCca NPOU3HEeCTU eLle Kak
MOXHO GonbLUe CroB.

Bpemsa ogHoro abixaHusa gnunock 16 cekyHa, T.e. B YeTbipe pasa orblie HOPMbI.
Maysbl nocne Bblgoxa He bbino.

Onpenenvm o6bembl BAbIXaeMoro Bo3ayxa BO BTOPOM U B TPETbEM IKCNEPUMEHTE.
OHwu paBHbl npumepHo 375 1 325 kybudecknm caHtumeTpam. ConocraBnss mexay
cobon aTn undpbl ¢ 06bEMOM HOPMAnbHOIO AbIXaHus, 3aMedaeM, YTo NPU YTeHUN
raseTbl YENOBEK BAbIXaeT KMCropoaa Ha 25 NpoueHTOB MeHbLLE HOPMbI, BO BPEMS
crnopa nosny4yan scero 35 NpPoOLEHTOB HOPMbI, T.€. HAacTynasno OCTPOe KUCNOPOAHOe
ronogaxHue!

BoT noyemy y opatopa un crnopLymka pasayBaroTCHa BEHbl, KpaCHeeT NMLo, NoABNAeTCS
OAblLKa, pe3Kko yvallaeTcs AblxaHue 1 nynbC.

Bo Bpemsa peuun unuv npu YTeHum BCryX K OCHOBHOW (DYHKLIMM AblXaHUst — obecneyeHunto
opraHM3ma KMcrnoponom — npucoeauHseTcs BTopasi: MpOM3BOACTBO 3BYKOB BO BpeEMS
BblAoxa. Y YyenoBeka, He MPUBbLIYHOMO K MPOU3HOLLEHUIO MOHOJSIOrOB, MEXAYy aTUMU
ABYMS (PYHKUMSMKU NPOUCXOAUT paccorniacoBaHue. NMpy aTom cTpagaeT OCHOBHas
PYHKUMA — CHabXXeHne opraHn3ama KMCropoaoM, Tak Kak YeroBeK cTapaeTcs ckasaTtb
Kak MOXXHO 60sbLUe CrOB Ha Bbl4OXE U 3aepXXUBaeT BOOX.

Y npocheccmoHanoB — feKTopoB, NEBLOB, UMELLNX NPaBUbHO NOCTaBIEHHbIN ronoc,
Takux KOHNNKTOB B AbIXxaTeNbHbIX NpoLeccax He npoucxoauT. lNoatomy Bce noau,
KOTOpbIM B cBOEN paboTe npuxoantcs ObiTb opatopammn, 06s13aTenbHO AOSKHbBI MPONTH
KypC MOCTaHOBKM rosioca BO UMsI 3aLLMTbl CBOErO 300POBbSA N JaXe KUIHU.
lMpoBeaeHHbIEe AKCNEPUMEHTLI OOBSICHAIOT U CyYan CMepPTU akTEPOB B MOMEHT
NPOU3HECEHNSA CTPaACTHbIX MOHOMOroB. [NpuinHa nx — He HepBHbIE N cepaeYHble
6onesHun, a HeNOMEepPHO ANIMTENbHOE KUCITOPOAHOE rofiofaHne opraHnama, a Takke
nepeHanpskeHHOCTb paboTbl akTepa, opaTopa, HapyLlatoLwas oOMeH BELLECTB,
HEPBHYH AEATENBHOCTL U MO3roBOE KpoBOOGpaLLeHMe.

EcTb ewwe poantenun, kotTopble He ydaT pebeHka KpacnBo xoanTb, beraTtb, cUOeTb
BbINPAMUBLLMCB, HE TOPOUTBLCSA, HE BbITAMBATbL HOMM 1 HE NosynexaTb Ha CTyne, a
rmaBHOE, K COXareHu o, He yyaT gblaTb.

Cenvac npn n3y4eHnm MHOrmx ©ones3Hen BbISICHUIIOCL, YTO OAHW NIOAN BObIXAOT



CMULLKOM MHOFO KMCropoaa 'y HUX obpasyeTcsi B opraHn3me HeJoCTaTOYHbIA NPOLEHT
CO2, gpyrve abiwat He4OCTAaTOYHO MHTEHCUMBHO M Y HUX M3-3a «TYMNbIX» anbBeon
HabntogatoTcs 60ne3Hn KUCNOPOAHOro rofiodaHnsa, Takue, kKak GpoHxmanbHas actma,
rMNepToHuS.

3aopoBoe abixaHue npu bere

CyulecTtByeT Tpu B1aa abixaHus npu Gere.

1. BAOX 1 BbIAOX HOCOM MpK NIIOTHO CXaTbiX rybax.

2. Boox Hocowm, BbIOX PTOM.

3. BOOX pTOM 1 BbIJOX PTOM.

TeopeTnyeckme coobpaxeHus No Kaxaomy BUAY CBOAATCA BKpaTLE K CreayoLemy.
Mo nepBOMYy: AbiXxaHMe HOCOM MMEET TO NPENUMYLLECTBO, YTO BO34yX COrpeBaeTcs
YBIaXHSI€TCs, NPOXOAS NO CNn3ncTon ob6onoYke, YTO NPeaoXpaHsaeT BepXHUE
AblXaTenbHble NyTN OT OXNaXAEeHUS U BbICbIXaHns. HO conpoTMBReHne ABMXEHUIO
BO3yxa 4Yepes Hoc bonblue, YeM Yepes poT.

Mo BTOpOMY: TE XXe nNpeMMyLLecTBa BAOXa HOCOM, Y4TO 1 B NepBOM. HO BbI4OX pTOM
obecneunBaeT BbLICTPYIO OYUCTKY NErKNX OT rasos.

Mo TpeTbemy: BbICTPLIN CBOGOAHLIN BOOX N BbIOOX.

A ocTaHOBUNCS HA BTOPOM AblXaHUK, Kak Hanbonee 060CHOBaHHOM M 340POBOM AN
OopraHuama: B4oOX — HOCOM, BblOX — PTOM.

Mpuctynasa k npouenype 6era, HaunHao AplllaTh Tak: O4MH BOOX Ha ABa LWara 1 OavH
BblAOX Ha ABa wara. [locne nosiBNeHnsa «BTOPOro AblXaHusi» — YeTbIpe Lara Ha BAOX U
YyeTblpe Ha BbIOOX.

Mpn HopmanbHOM 6ere 06beM NerkMx LeNnMKom He ucnonbayeTcs. [MoaToMy B HU3Y
nerkmx BCcneacTane yBesrIM4eHHOro yaenbHOoro Beca nocTeneHHo ckannmBaeTcs
yrnekucnbln ras. [lnsa tToro 4tobbl n3baBnTtbCa OT HEro Bo BpeMsi 6era, xoyeTcs
WHTEHCUBHO caenaTb NpeaenbHo rmy6bokmii BOOX. A NMMYHO Aenato Takyk «NPOMbIBKY»
nerkmx yepes kaxgple 50 waros.

Berato v abiwy Taknum obpasom no ytpam BoT yxe 30 neT, ctapasicb He NPONyCTUTb HU
opHoro gHsa. Ecnn noroga oyeHb nnoxas, 6erato Tpycuomn goma no kopugopy: 5 waros
Tyaa, NsTb obpaTHO. TwaTenbHO criexy 3a cobon BO BpeMsi BbICTYNIIEHUI Ha NEKUUAX
n poknagax. Ctaparocb Kak MOXHO Yalle BAbIXaTb BO34YyX U CNOKOMHEE BbiNycKaTb €ro.
Crtapatocb HM B KOEM Cryvae He 3afepXuBaTb AblXaHWs U HE TOBOPUTb NOCHE BblOOXaA.
Kncnopoa — OCHOBa M3HU Ha 3emrnie! 3Ty UCTMHY 3HalOT BCE, OAHAKO Marno KTo

€)XeHEBHO, EXXe4YaCHO 1 eXEMUHYTHO AyMaeT 06 3TOM 1 GepexkeT CBON opraHnamM oT



KMCNnopoaHoro ronogaHus. MoMHuTE, YTO ecnu npekpaTnTb AOCTYN KMCJ1opoda BO3ayxXa
B Kap6+opaTop apuratens aBToMobunsi, To Aake OH MIHOBEHHO 3arfioXHET U
OCTaHOBUTCA.

Movalle npoBeTpmBanTe KOMHaTbI JOMa U Ha paboTe!

NTak, kpaTkue BbiBOAbI.

1." Yem Gonblue BennymMHa coepLiaemon paboTbl OpraHoM (Hanpumep, MbllLEn), TeM
Bornbluee KONMMYECTBO KUCIOpoda B CEKYHAY OH NoTpebnseT u Tem 6onblue cHMXaeTcs
B HEM BeNMYMHa oTpuuaTenbHOro anekTposapsaa.

2. Tonbko 6narogapsi NOPLUOHHOWM yNakoBKe KACNOPOoAa B 3pUTPOUUTLI AOCTUraeTcs
BO3MOXHOCTb €ro MHAMBUAYaNbHOro pacnpegeneHnsi No NoTpebnsawLwmm opraHam
YyenoBeka.

3. Kucnopog, B KpoBu 3apsikeH oTpuuaTenbHblM 3HakKoM. KonnyecTtso apuTpoLmMTOB U
BbIrPY>XaemMoro MmMmun Kncnopoga npsiMo nponopumMoHanbHO pa3HOCTU NOTEHLMANoB
aneKTpo3apsaa 3pUTPOLIMTOB NO OTHOLLEHUMIO K 3apsiay opraHoB noTpebutens. B
TaKoW ke NpPonopLnn pasfnnyHo coaepXXaHue Yncna apuTpounToB B Kanunnapax
noTpebnsLWLMNX OPraHoB.

4. OnekTpudeckme cunbl KynoHa roHAaT apuTpouuTbl N0 kKanunnapam, cunel bepHynnu
3acCTaBnAT 3PUTPOLMTLI ABUraTbCS ObICTpee cpeaHen CKOPOCTN KPOBU B apTEPUSX.
naea V MUTAHUE N NOTOBbLIAEJNIEHUE

Kak perynnpoBaTb COGCTBEHHbLIN BEC

[MepBOOGLITHLIM YENOBEK NUTANCA Yepe3 HepaBHOMEPHbIE NMPOMEXYTKN BPEMEHW.
lMo3aTomy NpMpoae NPULLINOCH Tak CKOHCTPYMPOBATb MEXaHW3M UCMNONb30BaHUSA MULLM,
4yTObbl HE BCE €€ NuTaTesNbHblEe BELLECTBA Cpasy yCBaMBanuCh KNneTkamu, a n3BeCTHbIN
NPOLEHT OTKnaablBancs Obl Ha «4epHbIN AeHb». 3anackl JOMMKHbI ObINK NomeLlaTbCa
Kak MOXXHO Bnumke K TemM MecTam, rae nutaTesbHble BEWweCcTBa BNUTbIBAOTCA B KPOBb, U
Kak MOXXHO Aanblue OT MbILLL, YacTO NoTpebnarLwmx 3T BewecTsa. TakuMm MeECTOM
oKa3anucb KMLLKKU, BO3Me KOTOPbIX B BUAE BUHOIPagHbIX rpo3aen cobmpaetcs Xup,
NyYLWnN XpaHUTenb aHepruun, n obnactn Ha XxmneBoTe, beapax, wee, nuue — Tam, rae
MbILLLIbI COKpaLllatTcs Hanbonee peako u cnabo.

Tenepb ons Toro, YToObI APKO NpeacTaBUTbL cebe KapTUHY NUTaHWUS, HapUCcyem
anarpammy (puc. 18), Ha KOTOPOKN NO BEPTMKANN OTIIOXKEH BEC YENOBEKa, a No
ropusoHTanu BpeMsi 3aBTpaka, obeaa u yxuHa. B ngeane ons HenonHerowero
yenoseka

AvarpaMMa ero Beca B Te4eHWe CyTOK A0MmKkHa Bbina 6bl MeTb (OPMY MYHKTUPHOM



JIMHNN.
K Ha4aly 3aBTpaka OH rofniogeH. Bec ero Huxe cpeaHero, OoTMe4YeHHoro I'IyHKTVIpHOIZ
nuHuen. MNocne 3aBTpaKa BeC NoAHNMaEeTCA Bbille CpeHEro YpOBHA. [anee 3a cyet

noTpebneHns aHeprun Bec Ha4YMHaeT nagaTb M JOXOAMT OO CPedHero.
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Puc, 18. Cxema npaBunbHOro NuTaHus.

[o obena opraHnam JOIMKEH NPEBPATUTbL B SHEPTUIO U Ty YaCTb NULLEBbIX

BELLLEeCTB, KOTOpas B BUAE Xupa OTNoXunack nocrne 3asTpaka. Bo Bpems
NCMNonb30BaHWs OpPraHN3MOM 3anacoB YerioBekK oLyLaeT YyBCTBO rosioga.

M3 anarpammel AcHo, 4YTO ecnu 6e3 YyyBcTBa rosioga NpucTynaTtb K HOBOW Tpanese, TO
BeC Tena, 3anacbl Xnpa Ha4yHyT exXeHEBHO YBENUYNBATbLCS, U YenoBeK CTaHeT
NOCTENEHHO MOSHETb, YTO OMacHO 4K 340pP0Bbs, TPYLOCNOCOOHOCTM U AosroneTns
(pnc. 19). Ucxoasa s aToro MOXXHO chopMynmnpoBaTb OCHOBHbIE NpaBusia NUTaHus u
ronogaHus.

[MepBoe: He caguTbCA 3a CTOS, NOKa HET YyBCTBa CUIbHOroO ronoga. B atom Bonpoce s
He cornaceH ¢ TeMu, KTO peKkoMeHAyeT perynsapHbIn npuemM nuLm no vyacam,
He3aBUCMMO OT TOro, HabUT XMBOT eLle He NepeBapeHHON NuLLen unu nycT. MHadve

o6cTouT Aeno ¢ niabMn drsnyeckoro Tpyaa.

Puc. 19. Cxema HenpaBuUnNbHOrO NUTaHUs,

OHM OOMKHbI NUTaATbCA PEryNApPHO, TaK Kak BCeraa cagaTcs 3a CTon ¢ YyBCTBOM
3gopoBoro annetuta. Cnegyowme npasuna K nogsam pusnyeckoro Tpyga He
OTHOCATCS.

BTopoe: Bclo Tpane3y Hago MbICNEHHO pa3genuTb Ha Tpu dasbl. [epBasa asa —
yTONeHne CUIibHOro rorioga, BTopas pasa — HacblleHune, A BCTalo U3-3a cTona, Korga

MOry C HEMEHbLLUUM anneTnuToM CbeCTb €LLe CTOJIbKO XKe.



EcTb n TpeTba (pasza — «obxopkay, Korga nocne HacbIWweHUs JoedaeTcs To, YTo
OCTasioCb BKYCHOIO Ha Taperke, Unu Korga poAcTBEHHMKM yNpalumMBaoT CbeCTb eLle
Kycouek. Ty dasy n3 obuxona 3gopoBbIn YenoBek He U3NYeCcKoro Tpyaa OOIDKEH
COBEPLUEHHO UCKMYUTD.

A npugepxnuBatoCb TaKOro MeToAa NUTaHUsA N eMm, K y>xacy poaCTBEHHUKOB U
aveTBpaden B JoMax oTAblxa, NPUMeEPHO BABOE MeHbLUE OKpYXatoLwmx. 3aTo OpraHmusm
MOW Hay4Yusicst MCNOMb30BaTh B AeNn0 60MbLUyto YacTb CbeAEHHOM MULLK, Y MEHSI HET
NNLLIHUX XXMPOBbIX OTNOXEHWU U 51 AepXy CTaburbHbI «puMCcKuiny Bec — pocT 180
caHTumeTpoB MuHyc 100, To ectb 80 kunorpammos. [Npn TakoM NUTAHUN S YCUINEHHO
3aHAT YMCTBEHHbIM TPYAOM, obragato om3nyeckom CUnomn, 3aHnMaroCb OU3KyNbTYPON,
cTapatocb beratb exeHEeBHO No 3 KUIIOMeTpa, JIeTOM Urparo B TEHHUC U Ha OTAbIXE B
KpbiMy coBeplLuato Yyepes aeHb noxodbl 40 15 KMNOMeTpoB.

Kaxgbln rog s npoBOXY O4HO UIn ABa CEMUAHEBHbIX rONO4AHUS Mo crnegyoLLen
cucTeme.

Beuepom, HakaHyHe OHS Hayana ronofaHus, genaeTcs Knm3ma Bogon KOMHaTHOM
Temnepatypbl. Ha cneaytollee yTpo NoBTOPSAI 3Ty npoueaypy. [llocne knusmbl
NPOBOASATCS eXeAHEeBHaa HopMaribHasa YTPEHHSAS 3apagka 1 nporyrnka newkom 1—2
KnnomeTtpa.

K aTomy BpemeHu nosisnsieTcs 4yBCTBO rofioga. OgHako BMecTo eapl Beinveato 1—2
CTakaHa KunsdeHown Boabl. Boga 3anonHsaeT Xenyaok, U 4yBCTBO rofnioga ucyesaer.

B TeueHue Bcero gHA Hago NpoJoskaTh TPYOOBYHO XM3Hb TaK, Kak OHa Benach Ao
rofiogaHna. Kak Tonbko NnosiBNSeTCs YyBCTBO rofiofa, CHoBa U CHOBA BbINUBAKD CTakaH
KunadeHon BoAabl. Beixoas ns gomy, 6epy Typuctckyto donsary ¢ sogoun. Boga
NPOMbIBaeT OpraHM3M U CHUMaeT Mo3bIBbl rosfioda. Tak Hago XuTb Bce 7 OHEN
roniogaHna: Be4epoM 1 YTPOM KrnamMa KaXkabli eHb M BMeCTo nuwmn — soaa, 10—12
cTakaHoB B fieHb. CTporo 3anpeluaetcs noboe nekapcTso Unu Npuem nNuwn, Yas,
caxapa 1 T. A4. OgHa Jallka Yas CBOAMT Ha HEeT Nosfb3y BCEro ronofaHuns, Tak Kak
BbI3bIBAET BblAEIEHNE XKEeNyA04YHOro CoKa, KOTOpbI Npn cobnogeHnn ykasaHHbIX
BbiLLEe YCITOBUI Ha TPETUN AeHb npekpalwaeT BblAeNATbCH, U OpraHM3M HavyMHaeT
noefatb cBOM KneTku, Kakne e B nepyto ovepeab? OObIKHOBEHHO OTBEYAOT Ha 3TOT
Bonpoc: xup. He BepHo! B nepsyto ovepeab opraHn3aMom cbegatoTcst 60nbHbIE KNETKN.
MoaTomy nponcxoauT ucuenexHne ot 6onesHen. Ecnu Bo Bpemsi ronogaHnsi NOSBUTCA
cnabocCTb, TO KaK MOXHO CKOpee HY>XHO caefnaTb BHEOYEPEOHYIO KNN3MY.

HauymMHaTb NnUTaHMe Ha BOCbMOW AeHb YTPOM HaAo Tak: NepBblv AeHb COKU, CBeXas

NpoCTOKBaLla, TBOPOT, Yali, Kycok caxapa. Ha BTopoi 4o6aBnaTCcs BapeHble OBOLLMU,



cyxapu. Bce aT0 B ManbIx KonuyecTBax Yyepes Kaxable 2—3 yaca. Ha Tpetnn geHb
AOMOJSTHAK CBOE MEHI0 BapeHon Kypuuen, kaptodenem, pucom. [lanee HopMmansHoe
nuTaHue.

PaunoH HopMmanbHOro NnUTaHuA

Xouy pacckasaTb, KakMx NpoayKToB s u3berato unm ynotpedbnsao B MMHUMaNbHOM
KonmyecTse.

Bcakuin npoaykT ¢ opoxkamu Bbi3blBaeT OpoxxeHne B KnwedHuke. [1osToMy 9 cTapatochb
nogpaxartb HXXHbIM HaUMsIM, KOTOpble NPeAnoYnTaloT NpecHble 6e3npoXxkeBble
nenewkun. N3berato ynotpebneHms 60nbLUMX KONMYECTB OPraHUYECKMX KUPOB BCEX
BMAOB, CNOCOBCTBYHOLMX 0Opa3oBaHuMio ckriepo3a. 3aMeHsITb X MOXXHO PacTUTENbHbIM
— MOACOMHEYHbIM, KYKYPY3HbIM U OSIMBKOBBLIM MacrioMm.

BmecTo mornoka cumTtato nonesHbiMu Bce BUAbl BakTepuanbHbiX MPON3BOAHbIX —
NpOCTOKBaLly, kedup, cMeTaHy, TBopor. BapeHbie MAco 1 pbiba B yMEPEHHOM
konuyectse. [NobonbLue oBoLLen, pasHble Kawun. AMepuKkaHckme 61Uonorn pekomeHayT
Cbipble OBOLM U (PPYKTbl, HATepTble Ha Tepke B konudectee 20% exeaHEBHOro
pauunoHa.

B oeHb cumTato nonesHbIM NUTb HE MeHee 7—38 CTakaHOB XXNOKOCTU ANS Pa3XmKeHus
KpoBu. MacHoun ByrboH U3 CBOEro paumoHa s1 AaBHO UCKITOYMI, TaK Kak 3TOT NPOaYKT
NNoXo paclwennseTcsa neveHbto. He Hy>xHO 3abbiBaThb NPO NOMb3y BUTAMUHOB.
MpuHUManTe ackopOMHOBYO KMCMOTY NO OAHOMY rpamMMy B A€Hb, LUMNOBHUK U Ap.
Conb 1 caxap ynotpebnsto ymepeHHO, XOPOLLO, ECIN caxap MOXHO 3aMEHUTb MEOM
X0Ts Obl 1 B ManbIx konnvectsax, Caxap v conb cumTatro 6enbiMn Bparamm YenoBeka.
B npouecce Xn3Hn Hago Ypes3BbiHanHO BHUMATENbHO CrieanTb 3a (PyHKUNAMU
Xenyaka n Be4epoM NepBoro e AHSA nepepbiBa NOMoratb eMy, NPUHMMasa TabneTku
PEBEHSA UK NMosiCTakaHa cnabuTenbHOro Yasi. Tak MOXXHO n3bexaTb MHOXECTBa
TsKeNbIX 3aboneBaHnm, NPOUCXOAALLNX NO HAWEMY HEBHUMAHWIO.

B 3aknouyeHune aToro pasgena xo4y pacckasatb 06 04HOM O4YeHb MHTEPECHOM
3KCnepuMeHTe, NpogenaHHOM MHOK, 1 O TOM, YEM OH KOHYUIICS,

OpHaxabl 51 3agymarcs, No4YeMy KOpoBa M BCE KBaYHbIE XXUBOTHbIE LENbl AEHb 1 BCHO
HOYb NepeTmparoT Mexay Niockux 3y0oB TpaBy N CEHO 1 NOYEMY fEB, TUMP N BCE
XULLIHUKN MSICO XXEPTBbI HE XYIOT, a 3arnaTtbiBatoT LieSibiIM KyCKOM.

OTBeT okasancs o4eHb NpocTbiM. 3 nNuLwm, CbegeHHOM XUBOTHBIM, TOMBbKO Ta YacTb
MOXET BMUTATbCS B KPOBb, KOTOPAsi OKaXXeTCA NOHU3NPOBAHHOW Ui
ANCCOLUMNPOBAHHOW, T.e. NepeBapeHHON.

Onsa avccoumauuy yrnesoaos (Tpasa, CeHo) TpebyeTcs NPUCYTCTBUE LLIENoYHn,



BblAENSEMOW CITIOHHBLIMM Xene3amn. Ho NpoLeHT ee KOHLEHTpaLumm BO pTy KOPOBbI
o4eHb cnab, BcreCcTBMe 3TOro yrneBoabl A0MKHbI ObITh pacLyensieHbl, nepeTepTbl 40
KOnnonganbHOro coctosiHnA. BoT noyemy kopoBa cHadana 6bICTpO eCcT, HakannMeaeT
nuLly, a NOTOM CNOKOWHO, OONMIo NepeTnpaeT Co CrOHOW, MMOoTaeT ee B NepBbIn
Xenyaok, oTpbIrMBaeT 1 nepeTupaeT BHOBb [0 TeX Nop, Noka He 3aKOHYMT npouecc
Aanccounaumm n He NPOrfIoTUT KOPM OKOHYaTeNbHO BO BTOPOW XKenyaok.

A 6enkn (MsiCO) AMCCOLMMPYIOT B NPUCYTCTBUM CONSAHOM KUCNOTbI, BbIAENSAIOLWENCS B
Xenyake XMWHUKOB. HO Mbl NOMHUM, YTO LWEeNoYb HenTpanuayeT KUCrnoTy. [1oaTtomy,
ecnu 6bl TUrp Hayan pasxeBblBaTb MACO U NponuTan 6bl ero WenoYvbko U3 CrtoHbl, TO
KMCNoTa B XXenyake Wenovbtlo HenTpanuaoBanacb 6bl 1 MACO NOLUMO MO KULIEYHUKY B
HeaMCCOLUMNPOBAHHOM COCTOSIHUM, YTO KOHYUITOCh Bbl BpOXXeHMEM B KULLIKaX,
razoobpasoBaHneM 1 OTpaBfieHNEM OpraHu3ma.

MpeacTtaBuB cebe BCe 3TO, A peLumnn, 4To caenan bonbLloe oTKkpbIThE. Henb3sa ecTb B
OAWH NpuUcecT ogHOBpPeMeEHHO Benkn n yrnesoabl. OgHn Hago rnotaTth, Apyrue Aosro
nepexesbiBaTb. [MoaToMy 6yTepbpoa — xneb (yrneesoa) ¢ msacom (6enkom) ectb
npoTuBonokasaHo. NonyTHO A peLwun, 4To poA NtoAackon norybun ToT nepebii
NepBOObLITHLIN AMKapb, KOTOPbIN ChEN KYCOK XXapeHoW 4N BMECTE C NEPBOM MancoBOW
(yrmeBOAHOW) feneLuKomn.

YTtobbl cobpaTh MaTepmarn no BoNpocy pasgenbHOro NnuTaHus, nowen B bubnunoTeky m
B34 TONCTbI TOM NOA 3arnaBmeM «HCTUTYT pasgensHOro NUTaHns» 4oKTopa
3amxay.

B npeancnoBuu nsnaranvcb NpUMEPHO Te e J0BOAbI, A0 KOTOPbLIX S goayMarcs
camocTodaTenbHO. [lanee B kKHUre npunaranocb MHOXeCTBO poTorpadoum rinybokmx
CTapuKOB A0 W NOcCIne fedYeHns pasgenbHbiM NUTaHNneM, KOTopble Nocrne Kypca NevyeHus
HaymHanu 6eraTtb 1 UrpaTb B TEHHUC. JIMLa Yy HUX CTAHOBUITMCb MOSOXKaBbIMMN.

B npeancnoBuu K kHure ObIno Takke ykasaHo, YTO NepexouTb Ha pa3genbHoe
nMTaHWe Hago OYeHb MeASIEHHO N NOCTENEHHO. B NPOTUBHOM Crnyyae Te aHTUTOKCUHBI,
KOTopble BblpabaTbiBaeT Hal opraHn3m ans 6opbbbl ¢ 6poKEHMEM CMELLAHHON NULIN B
KULLIKaX, Npogornkas no UHepUumMmn pasmHoOXaTbCH, MOryT Bbl3BaTb OTpaBrieHne
opraHuM3ma u BbICOKY0 Temnepatypy. O3HaKOMUBLLMCH CO BCEMU ATUMU COBETAMMU, S
NOCTENEHHO NnepeLuen Ha pasgensHoe nuTaHne. PesynbtaTt 6611 OWenoMAsoWmM.
OTtkyaa nossunucb n3bbiTouHble cunbl! bogpocte! XKnsHepagocTHOCTb!
MomonopesLwee, uBeTyLlee 300pOBbLEM NULO € pyMsHUeM! Ho... B Halwunx ycnoBmuax
XWU3HU BblaepXaTb abCoMTHO CTPOro pasgesibHoe NUTaHue HEBO3MOXHO. [oaTomy

nocre nepBoro e HapyweHuna ameTbl MOW opraHn3m, B KOTOPOM nepectanun



BblAENATLCA aHTUTOKCUHBI, HE CMPaBUIICA C OTpaBreHueM, TeMnepaTtypa noackoymna
0o 40°, n a 6bl He Hanucan 3ToW KHUIrM, ecnn 6bl MHe He BbINo OpraHM3oBaHoO
HemMeaJSIeHHOEe MPOMbIBaHNE KULLIEYHMKA U Xenyaka.

[Mocne aToro 8 HUKOMY He peluancs pekoMeHOoBaTb pasgesibHoe NUTaHue.

OTtcroga Hago caenaTth BbIBOA, YTO Jarneko He BCAKas Teopus nonesHa ang yernoseka,
HY)XHa TLLaTeNbHaa 1 WMpokasa npeasBapuTtenbHas NnpoBepka Ha XUBOTHbIX.

B uenom B Bonpoce nutaHna Hago pyKoOBOACTBOBATLCA U3BECTHLIM NPaBUIOM — eCTb
TOMbKO TOrAa, Koraa ronofeH, N eCTb BO3MOXHO MEHbLLE.

CKONnbKO YacoB CHa Nosie3Hbl YesI0BEKY

Koraa yenoBek NpoCcHyncs, 3anexarcs, 4yBCTByeT fierkoe HegomoraHne nnu cnabocTb,
TO KaXeTcs, BOT eCnu Obl eLe HEMHOXEYKO nosiexaTtb U MOHEXUTbCA B NOCTENN, TO
CWnbl BEPHYTCSA U HAacTynuT 604poCTb.

He BepbTe 3TUM ownboyHbIM YyBcTBaM! Yem gonblue Yenosek nexuTt 6e3 cHa, Tem
bonblue TepsieT cun.

B nutepaTtype ecTb Hemano cBefeHuin 0 TOM, CKOSIbKO YacoB CHa HeobxoaMmo ans
BOCCTaHOBMNEHNA cus. YKasblBaeTcs, YTO, C OAHOW CTOPOHbI, BO BPEMSA CHA KINEeTKM
3apsHKaloTCs ANEKTpo3apsagamMm U XOPOLLIO OYULLIAIOTCA CBEXEN apTepuanbHOM KPOBbHO
OT MOJIOMHOM KMCNOTbI U ApYrnx oTOpocoB oOMeHa BeLecTB U OKUCIEHUS, — U 3TO
nosiesHo!

A C Opyromn CTOpPOHbI, B KNeTKax BO BPEMS NeXaHUA NOCTENEHHO HakannBarTCs
LUIakM — YTO BpeaHo. BOT 04HO M3 MHOMMX NPOTUBOPEYUIA, CMTYTHUKOB BCEW HALLEN
XU3HW.

O konu4yecTBe 4YacoB NOSIE3HOr0 CHa MHeHUA pasgenunucek. OgHu cunTaroT — 8 Yacos,
apyrve (amepukaHckum n3obpetaTens OQMCccoH) — 5 yacoB. A NnMYHO cumnTalo, 4To
Nyywnin oTAbIX N Xopollee caMoyyBCTBME obecneumBatoT 6—7 4acoB cHa, He bornee.
OpHako Hago MOMHUTL, YTO B MUPE He CYLLeCTBYET He TOMbKO ABYX NasnbLeB C
OAMHAKOBbBIM PUCYHKOM FIMHUIN Ha KoXe. HeT ABYX OAMHAKOBbIX SI0AEN B OTHOLUEHUN
ocobeHHOoCTeN opraHmama. NoaTomy Kaxabl JOSDKEH CaM AKCMEPUMEHTAnNbHbIM NyTeM
YCTaHOBUTb MUHUMaribHOE BPEMS CHa, He0H6X0AMMOE eMy AN BOCCTAHOBMEHUS CUS.
3ayem npupopaa opraHmsoBana noToBblaeneHue

B npouecce aBontounn npupoaa npyaymarna elle oauH KOHCTPYKTUBHbBIM KaHan gnsg
0TBOAA LUMNAaKoB U3 opraHnama venoseka. OHa cHabamna Bce Halle Teno Munnvapgamu
NOTOBbIX Xene3 N MUKPOCKOMUYECKUMM KaHanamu Ans Bbixoda nota v ra3os. Takum
0bpa3om, KPOBEHOCHYH M NMMEATUYECKYIO CUCTEMBI, BbIBOASLLME LUNAKK, NpMpoaa

npoaybnupoBana, co3aas KpaTyanlnii NyTb OT MeCcTa UX BO3HUKHOBEHUS 10 MecTa



BblAeneHnss — 4Yepes NoTOBbIE Xerne3bl KOXKHOro MOKpoBa.
MonpobynTe NN3HYTb A3bIKOM CBOE MfeY0 Nocne 3apsaku, U Bbl MOYYBCTBYETE €OKNI
BKYC CMECW KUCIOTbI C COMblo, ropas3no bonee HeNnpUATHBIN, YEM BKYC YNCTOWN COMMW.
Bonee Toro, not agosuT. CornacHo MHOMMM UccnegoBaHUsaM, 4OCTAaTOMHO AaTb
XMBOTHOMY MPOrfNOTUTb HE3HAYUTESTbHOE KONMMYECTBO NOTa, YTOObI BbI3BATb €ro
CMepThb.

OnybnukoBaH Takke pe3ynbTaT 3KCNEPUMEHTOB, MPOBEAEHHbIX A1151 BbISCHEHUSI NPUYNH
NI0XOro CaMoYyBCTBUSA U Jaxe 0OMOPOKOB, HACTynawLWmX B pesynbTarte 40Nroro
npebbiBaHNA Npy 60NbLIOM CKOMNMEHUM NMoAen B HENPOBETPMBAEMOM MOMELLEHUN.
Okasanock, YTO NPUYNHOM SABMSAETCA HE CTONMbKO YMEHbLLIEHME NPOLEHTa Kucrnopoga u
Aaxe He npubasneHune npoueHTa CO2, CKONbKO YBENMYEHNE COAEPKAHMA AO0BUTbIX
NPOAYKTOB B rasax, Bblaensemblx YeroBeyYyeCckum Tenom.

MoToBblgeneHne NOMMMO (PYHKLMM BbIBEAEHMWS LUNAKOB MMEET U ApYroe HasHayeHue.
OHo yyacTByeT B TENNOPEryNALMK, UK NOAAEPXKAHUN HOPManbHOM TeMnepaTypbl
Tena.

B 6aHe npu Temnepatype BbilLe TeEMNepaTypbl KOXN, YTOObI n3bexaTb neperpesa,
OpraHu3m BblAeNseT MHOro NoTa, KOTOPbIW, UCMAapPSAAChb C NMOBEPXHOCTU KOXN,
oxnaxgaet

ee. OTOT NOT COAEPXKNT ropa3fo MeHbLUE PACTBOPEHHbIX LUAKOB, a crefoBaTenbHO, U
noteHve B 6aHe NO NOME3HOCTU HE MOXET 3aMEHUTb NOTEHUSA NPy PU3NYECKNX
yrnpaxxHeHUsX.

3aecb yMecTHO ckasaTb ABa CrioBa O TOM, NoYeMy npupoga Hagenuna Teno 340p0oBoro
yernoseka TemnepaTtypon 36—37°C. Kak pa3 B 3ToM AnanasoHe TemnepaTtyp ans
Harpesa BoAbl Ha 1 rpagyc Llenbcusa TpebyeTcs MMHUMarbHOE KONMYeCcTBO
KMNoKanopumn, To ecTb yaeNbHasa TENSTIOEMKOCTb JOCTUraeT cBOero MmHumMmyma (puc. 20).

Ynenwnan
TENAOEMLOCTL ﬂ
BOAG

Puc. 20. MNMpn 36—37°C ansa nosbllEeHUss TeMnepaTypbl HEKOTOPOro o6bema BoAb!
Heo6Xxo4MMO MUHUMaNbHOE KONMYECTBO Tenna.

He naymmntensHas N1 310 MyapocTb Npupoabi?!



NTak, ona 300poBOM XU3HW KNETOK, COrMacHO 3aMbICrly NpUpoAbl, U3 HUX Haao yaanaTb
LUMaKN He TOSbKO Mo NiMM@aTU4eCcKuM N BEHO3HbIM COCyadaM, HO 1 MO NPOTOKaMm
NoTOBbIX Xene3. VIMeHHO Tak 1 NPOMCXOANIo B TeYeHNe MUNITMOHOB NeT, Korga
NepBOObLITHLIN YENOBEK LieNbIN AeHb 6eran B noMckax NuULM 1 Lenbii AgeHb noten. Ho
Tenepb YernoBek MeHee NoABUXEH, OH MeHbLUe noTeeT. Bca nopumsa a00B, KoTopas
BbiLa 6bl HAPYXKY C NOTOM, OCTaAeTCs B €r0 OpraHM3mMe, OTPaBiss KNeTKN.
KpaTtyanwmnin kaHan ctan paboTaTb MO HaLLEn XXe BUHE HUXE CBOMX BO3MOXHOCTEN, a
KpOBEHOCHas u numMmdaTtnyeckas cuctTemMsl, U, cneaoBaTernbHO, NeYeHb, MOYKN, — CO
3HAYUTENbHOW Neperpyskomn.

B pesynbTaTte Takon HeeCcTeCTBEHHOW Neperpyskun y nogen ctanm nosasnatecsa 6onesHu
nevyeHn, NovYeK 1 MoYeBOoro nysbips. PasHble 60nesHn 1 3eMnucTbIn UBeT nvua
HabniogatoTes y nogen, B 0CO6eHHOCTM Y NOAPOCTKOB, NPUBBIKLLIMX CNaTb C rOfI0BOM
noa ogesnom. OHM OTpaBnAKTCA A00BUTBIMU ra3aMu, BblAbIXaeMbIMU U3 NETKNX U
BbIAENAIOLWMMUCS U3 KOXN.

3HauuT, HY>KHO NOTETb B CaMOM MPSIMOM CMbICe 3TOro crnosa. ExxeaHeBHbIN
NHTeHcMBHbIN 6er 20—30 MUHYT ¢ OBUIbHBIM MNOTOBLIAENEHMEM A CHUTAKD BaXKHENLLEN
npouenypou Ansi 300poBbSi.

Tak »xe nonesHbl N BCAKNE apyrne pusndeckue yrnpaxHeHus, ConpoBoXxgatomecs
noTtoBblaenieHnem: 6er Ha MecTe, NPbRKKN U Tak ganee.

AICNOKOH BEKOB XOPOLLO M3BECTHA Nosnb3a 6aHn — PyCCKOM, PUMCKON, PUHCKON U
APpYrnX.

[Mapwunky HeTpyaHO ycTpouTb 1 'y cebsi B BAHHOM KOMHaTe. [1ns 3Ton uenun Hago Kynutb
0bpyd (xyna-xyn) n NpUKpenuTb K HEMY MNOSIMATUNEHOBYHO MEHKY Tak, YTOBbI OHa
obpasoBana BOKpYr Tena UMnnmHapu4ecKyto 3aHaBeCcKy 40 HOr, a OKOJIO nrey
cobupanacbk 6bl Npy NOMOLLM LLUHYPKA U 3aTarMBanach Ha wee. Takum obpasom, ronosa
OKaXeTcs BHe napusiku (ee Hago Bcerga gepXxaTb B X0ro4e), a TeNno Yyernoseka
NOMECTUTCS BHYTPU OFPaHNUYEHHOrO NOSIMATUNEHOM LUIMHOPUYECKOrO NPOCTPaHCTBA.
CT0STb HY>KHO Ha AepEeBAHHOM HACTUIE, NONOXXEHHOM Ha AHO BaHHbI.

.Ecnn Tenepb nycTuTb Noa 3aHaBeCKy nap Yyepes pe3vHOBbLIN LSaHr, HadeTbl Ha HOCKK
3NEKTPUYECKOro YanHuKka, To, NoAaepXmBasi BHYTPU «baHn» xenaTesibHyo
TemnepaTypy, MOXHO NOTETb B TEYEHME XOTS Obl NATU MUHYT exenHeBHo. [locne
«BaHM» XOpOoLLO NPUHATL NPUATHBIW, NPOXIAAHbIA AYLU.

Ecnn Bbl eXXeqHEBHO He npornoTeeTe, BbIMOMHASA (PU3nYeCcKne ynpaxHeHUs Unu He
npumeTe ceaHc 6aHK, TO nonaeTe Ha paboTy, YHOCHA B CBOEM Tefe POBHO CTOSbKO

SO0BUTBIX KNCMOT, LWMAKoB U S1A0B, CKOMNbKO UX BblAENUIOCH Obl C MOTOM BO BpeMA



NOJ1E3HbIX NOTONOHHbLIX N BOAHbLIX npoueayp. OTO 3a4aeT NULLIHIO pa60Ty BHYTPEHHUM
opraHam. Uenosek, He r|p|/|/:|,a+ou.|,|/||7| 3Ha4YeHnA (bI/I3VI‘-IeCKOl7I KynbType ”n baHe, moxeT

ObicTpee 3aboneTb, ocrnabeTb, NPeXxaeBpeMeHHO NoTepPATb TPYAOCNOCOOHOCTb.

NTak, coenaem kpaTkve BbIBOAbI.

1. Tonbko OU3NYECKUMUN YNPaAKHEHNSIMU MOXKHO AOOUTLCS YBENUYEHUS YMchna
3PUTPOLIMTOB B KPOBW, CHUXKEHMS YMCna Nynbcauuii cepaua B MUHYTY U BbicTporo
nepexofa Ko «BTOPOMY AblXxaHuoy». [N 300poBbs O4EHb BaXKHbl 6e30Tka3Has

0eATEeNIbHOCTb Kanuinapos U npaBuJibHOE, NOJIHOUEHHOE AbIXaHUNe.

2. Hapo Hay4ynUTbCA OblllaTb Tak, 4yTOObI BO BpeMA YTEHUNA N BbICTyI'IJ'IeHI/IIZ HE OOBOOUTb

CBOW OpraHn3M 0 KUCNOPOAHOro rofiofaHus.

3.B npouecce nMTaHnAa Hago CTporo orpaHnN4YnTb KOJIM4ECTBO MAULLIA. YBenuyeHne

Beca KpaviHe BpeaHO A1 3[0PO0BbS.

4. OgHMM 13 rMaBHbIX KaHANoOB OYUCTKU OpraHMama OT LUSIakoB U S40B ABMsieTcs
noToBblgeneHne. PerynsipHoe exeaHeBHOE NOTOBbIAENEHMe HeOBX0ANMO ANs
300poBbs M gonroneTus. ber Ha Bo3agyxe — nyyllee Ansi 3TOro cpeacTso.
NckyccTBeHHasa 6aHsa aBnsieTcsa None3HbIM 3aMeHuTenem npoueaypbi
«OM3KYNbTYPHOIro» NOTOBbLIAENEHNS.

Mnasa VI ATMOC®EPHOE J3JIEKTPUYECTBO U XXU3Hb YEJNTOBEKA

Ponb noHos

BoaMoxHa nn Xn3Hb Ha 3eMie B HEMOHN3NPOBAHHOW BHELLHEN cpeae?

ATOMbI, OTANYaOLWMNECH OAHUM U OBYMSA NULLHUMW NN HEAOCTaKLWMMU
3NEeKTPOHaMn, Ha3bIBAOTCA OTpULATENbHBIMU UM NOSNOXUTENBHBIMU MOHaMK. B
BO3ayxe 6ecnpepbiBHO pOXAaTCA NOHbI NOA AENCTBUEM KOCMUYECKNX TTy4Yen,
pagnoaKTMBHbIX BELLECTB (HaXo4ALMNXCS B 3€MHOM KOpe, BOAE 1 BO3ayXe),
yNbTpamoneToBbIX Ny4en ConHua, PoToanekTpuyeckoro apdekra NanbBakca—
CtonetoBa, o1 6annoanekTpmnyeckoro agdgekra (obpasoBaHme MOHOB npu
pa3bpbl3rMBaHnN BOAbI), OT HArpeTbiX NOBEPXHOCTEN MeTanmna, NfamMmeHn n 1. 4. u,
HaKoHeL, OT NIMCTbEB PaCTEHUN.

...Ha nabopartopHom cTone uneHa-koppecnoHgeHTa AkagemMmm MeguUMHCKNX Hayk

CCCP npodheccopa J1. J1. Bacunbea CTOAT ABa CTEKNSAHHbIX AlMKa. B kaxxgom no



TpuauaTb 6enbiX Mbllen. AWNKA BEHTUNUPYIOTCHA OAMHAKOBO. JKCNEPUMEHT ANUTCA
yXe CYTKW.

Hapg awmkamm CKNOHUIUCh yYEeHbIe N 9KCNEPUMEHTaTOPbI.

lNoBeaeHne Mblwen B SmMKax pasHoe. B KOHTPONbLHOM, rae UMpKynmpyeT KOMHaTHbIN
BO34yX, MbILUN YyBCTBYIOT cebs NpeBOCXogHO. A B ApYroM, rAe KOMHaTHbIN BO34yX
NPOXOANT Yepes cneumarnbHbl ANEeKTPUYECKU (pUnbTp, 3a4epXnBatoLLnn 1
HENTPanu3yloLmMIn BCE 3NeKTPO3apsaKeHHbIEe YacTuLbl BO3yXa (MOHbl U a3p0o305n),
MbILLM HAXo4ATCA B NpeACMEePTHOM COCTOSIHUM — OHU 3abIXaloTCcs, MeyyTcs, nagatoT
Ha CNWHY U YMUPAIOT OT KUCNOPOAHOro ronoaaHns. Nlocne BCKPbITUA B UX KPOBU
Kucnopoga He ob6Hapyxumnoce. NMossonbte! Ho Kak e 3To MoxeT 6biTb? Beap B AWMK
nogasanoch 6osbLoe KonmyecTso Bo3ayxa. Mbllin MHTEHCUBHO Ablwanu. [oyemy xe
OHUW YMEPNN OT KUCNOPOLHOro rofiofgaHua? Heyxenu xxe HemTpanmsaums HUYTOXHbIX
MO BEMUYUHE N KONMYECTBY ANEKTPO3apsa0B MOXET NIMKBMAMPOBATL ra3000MeH B
nerknx? Kak aTo HM KaxeTcsi HenpaBaonoAobHbIM, OMbIT NOATBEPXKAAET 3TOT BbIBOA.
[a, moxeT!

[na npoBepkn 3TOro ABMEHUs CTaBUIUCb MHOFOKpPaTHbIE AONONHUTENbHbIE ONbIThI. U
KaXkObI pa3 XMBOTHbIE yMUpanu B TOM ALUKUKe, rae B Bo3ayxe Oblnn HeMTpanm3oBaHbl
BCe 3NeKkpo3apsabl MOHOB M a3po30sier. 3HaYUT, 3TN ONbITbl NO3BONAT cAeNnaTb
BbIBOA;:

XM3Hb Ha 3eMIie BO3MOXHa TOSbKO B MOHU3NPOBAHHOW BHELLHEN cpee.

Bo BTOpOM rpynne onbITOB NPOBEPSSIOCH BIUSIHUE NCKYCCTBEHHOW MOHMU3aLUMK
Kucnopona

BO3yXa Ha CaMOYyBCTBME XUBOTHbIX. MbILLK NOMeLLanucb B repMeTUYHbIe
CTEKISAHHbIE ALWMKN, rae Kopma 1 BoAbl ObIrio AocTaTouHo. MpoBepsanock, CKOMbKO
BPEMEHW MOTYT NPOXUTb MbILLKX, UCMOMb3YS TOSNbKO KMCNOPO BO3AyXa, UMEIOLLMIACA B
Aauke.

Mo ncTeyeHnn HeCKONbKNX YacoB onpeaesieHHbIN NPo LIEHT KUCopoda Bo3ayxa,
Heobxo4MMbI ANA HOPMAanbHOW XU3HW, UCMOMb30BasICA MblLLAMK, NOCIE YEro OHU
Bnaganu B COCTOSIHNE acukcnm co cnabbiMy npuaHakamm xum3Hn. OgHako
nocrnegyroLias adpomoHM3aLmns OCTaBLLErOCH HUYTOXHOMO KONMYecTBa Kucnopoaa B
ALMKE B KOPHE MEHsINa KapTUHY NOBeAeHNS XUBOTHbIX. BOT kak onucbiBaeT 3To

asneHune B ceoen kHure J1. J1. Bacunbes.

«KnBoTHbIE, yxXe onuakue K CMepPTHU OT yayLlbA, NeXaBwmne Hernoasm>KHo, C peagknm m

HenpaBuiibHbIM AbIXaHeM, TOTHaC e NOocCJie€ BKI4YeHnA (B FIU_I,I/IKe) npm60pa anA



MOHU3aLMM BO3yXa ONpaBnsfvcb, Caaununchb, Hioxanu Bo3ayx, NpuHUManuch 6eratb
Nno Kamepe,- NPUYEM AbIXaHne y HUX BHOBb yyallanocb. BeikntiovyeHmne noHnsatopa
CHOBa MpMBOANIIO MbILLIEN B COCTOSIHME acdukcun. BTopuyHoe BkntoYeHne (MoHn3awmm)
ONsATb NOAHMMArO0 UX Ha HOTUY™.

MHoroumcneHHble aHanormyHble onbIThl AMNOHCKOro npodpeccopa Kumypa, pycckoro
yyeHoro KusiHiublHa 1 gpyrmx noaTBEpANNN 3Tu pesynbTaThbl.

Takum obpa3om, OTCYTCTBME OTpULATENbHbBIX 3MEKTPO3apsa0B B BO3AyXe HapyLllaeT
rasoobMeH. YBenuyeHne 3apsaoB KMCnopoaa ycunueaeT ra3oobmeH. XXusHb B
HENOHN3MPOBAHHOM Cpeae HEBO3MOXHA.

Ecnu aTo yTBEpXXOEHNE BEPHO, TO U XN3Hb B NOABOAHOM MUPE Takke LOMKHA
3aMmupaTb B HEMOHU3NPOBAHHOM BoAe, T.e. ABaXKAbl ANCTUINIMPOBAHHONM BOAeE,
ouanctunnate. OnbITbl 3TO NoaTBepPXAatoT. [axe ameba, BbIHyTas U3 akBapuyma U
nomeLleHHas B GnguctunnaT, ymmpaer.

CKOMbKO BPEMEHW MOTYT NPOXUTb XNBOTHbIE B HEMOHN3NPOBAHHOW BHELLHEN cpeae?
HekoTopble y4yeHble BbiCKa3biBanu NpeanorioXeHne, YTo 3TOT CPOK 3aBUCUT OT Beca UX
MbILLL, U 3arnacoB MOHOB B opraHax. [1o 3Ton runoTese 4enoBek B HEMOHN3NPOBAHHOM
BO34yxe Mor 6bl MpOCyLLIECTBOBATb HECKOSTbKO MECALIEB, TaK Kak ero BeC NpumMepHoO B
600 pa3 6onbLe Beca Mbllun, nornbatoLLen Yyepes 25 yacoB. TOYHbIX CBEOEHUI NO
3TOMY BOMpOCY B NnuTepaType noka He nosenanocb. OgHako N3BECTHO, YTO OTCYTCTBME
oTpuUaTeNbHbIX MOHOB B BO34yXE AaXe B TEYEHNE HECKOSIbKMX YacoB YXe
oTpuUaTeNbHO CKa3biBAaETCA HA CaMOYyBCTBUM MOOEN.

J1. 1. BacunbeB nuLIET B TON Xe KHure: « ASpomoHn3aumsa gaBana HECOMHEHHbIN
NONOXUTENbHbIN 3¢peKT BO BCEX Crny4asX... MpeKkpaLlanuch xanobbl y nogen na
rofIoBHY0 601b, Ha yxyAdLweHne obLero camMovyBCTBUA U T. O.».

A cumTato, YTO MOHM3aUUsA BO3ayXa NErkMMn oTpuuaTenbHbIMM a3pONOHaMMN OOMKHA
NPOBOAUTLCS B LUAXTax, METPOMNONUTEHE, B NOABOAHLIX NTOAKAX, KOCMUYECKNX
Kopabnsx, Ha NpeanpuUaTUsIX.

* J1. J1. BacunbeB. «Teopusi 1 npakTuka nevyeHnsa MOHU3MpPOBaHHbIM BO3ayxomM», 1953.
Bo3ayx Haao MoHU3npoBaTb

Hannunem B BO3ayxe ONTUMaribHOro KONmM4ecTBa Nerkux oTpuuaTesnbHO 3apsiKeHHbIX
noHos (ot 500 go 5000 B kybu4eckoMm caHTUMETpPE BO3ayxa) 06 bsACHATCA LenebHble
cBOKCTBa aTMocdepbl MUKpOKNMmaTa, Hanpumep Abxasuu, rae HabnogaeTcs
AonroneTne MecTHbIX Xutenen. Ha Temy o uenebHomM CBOMCTBE OTpULATENBHO
3apshKEHHbIX MOHOB B BO3yXe HanucaHo 1 u3gaHo y Hac u 3a pybexxom csbiwe 300

TpynoB. B psige 60nbHUL U KypopTOB cenyac pyHKLUMOHUPYIOT LienebHble YCTaHOBKM



aspounoHmsaumn. B Hawen nevaTtn coobLianocb 06 ycnewHom fieyeHnm 60nbHbIX
rmnepToHmyeckon 60nesHbto 1 BpOHXManbHOM acTMON, MOMELLLAEMbIX B «OMOTPOHbI» —
Kamepbl C MOHU3MPOBaHHBLIM BO34yxoM (no cnocoby npodeccopa M. B. MNMaHuyeHko, I. A.
Axkosnesa u ap).

B kHure «Teopusa n npakTuka rneyvyeHms MoHU3MpPoBaHHbLIM Bo3gyxom» J1. J1. Bacunbes
nuweT: «/3ydeHne asponoHnsanmm ¢ rmrmeHNYeckon TOYKN 3peHnst BbIOBUHYNO UAEH O
CyLLLeCTBOBaHUKN onTumarbHOro, Hambonee 6naronpmMsaTHOrO A5 300POBbS U
CaMO4yBCTBMS MOHHOIO pexmnmMa Bo3gyxa, KOTopbln criefyeT UCKYCCTBEHHO co3faBaTth U
nogaepXusaTb B XuUIbIX U pabounx NOMeLLEHNAX, Hapsay ¢ ONTUManbHOM
TemnepaTypown, BNaXXHOCTbIO, JOCTAaTOMHOW BEHTUNAUMEN 1 NpoY.». U panee:
«W3BeCTHO, 4TO BBEAEHHbIE B MPAKTUKY KOHOULMOHEPDLI HE TOSbKO He oborawatoT
BO34YyX MOHaMWU, a, HAaNPOTUB, ero Ae3noHN3NPYIoT... iaes o BKNoYeHUn
NCKYCCTBEHHOW a3pOMOHN3aLNN B CUCTEMY KOHANLMOHNPOBAHNA BO3ayXa
NPOMbILLIIEHHbIX W LWKOSbHbIX MOMeLeHW Bbina BblABUHYTA COBETCKUMU rMrMeHUCTamm
(PaabeH, Cegumkos, BapuwieB) ewe B Havane 30-x rogos».

Takum obpasom, Ans UCKYCCTBEHHOW OOMNOMHUTENBHON NOHM3aUMN BO3AYX,
npoLleawnin KOHANLMOHePbI, Ha NepBoe BpeMst A0IKeH NpuHATL okono 1000 nerkmx
oTpuuaTesibHbIX MOHOB B Kybnyeckom caHTumeTpe. Takon Bo3ayx OyaeT coxpaHaTb
340pOBbE 1 MNOBbIWAaTb NPON3BOAUTENBHOCTLLTPYAA.

Haxogscbk y cebsa B kBapTupe, s1 noHn3npyto Bo3ayx Ao 1000 noHoB B Kybnyeckom
CaHTUMeTpe.

Ha Temy 0 ne4yebHbIX CBOMCTBaxX a3pOMOHOB cenyac HanmcaHo 1 3awmueHo 6onbLuoe
KOnuyecTBo gncceptaunn. Bo MHormx 60sbHMLAax ycnewHo Ncnonb3yeTcs
noHoTepanusi.

MoHblI npoTuB GakTepumn

OTKpbITME paHee HEN3BECTHOIO CBOMCTBA OTpULATENBHO 3apsXKEHHbIX a3POMOHOB —
yHU4TOXaTh 6akTepun --npuHagnexut A. A. MukynuHy, I'. Tl. FTonosaHoBon 1 A. T
LlentnuHy ¢ npmnoputetom ot 1953 roga, korga Obin co3aaH nepebiv cneumanbHbii
rmgpononHnsatop MM-5. BnusHne noHoB Ha GakTepum NpoBeEpPSANOCh Creayowmm
obpasom. Bpau I. . lonoBaHoOBa siBNsiNacb PyKOBOAUTENBHULEN SICNEN,
pacnonoXeHHbIX B ABYX AoMax. B ogHOM 13 HMX '0fioBaHOBa yCcTaHOBUIIA yKa3aHHbIN
rmaponoHn3aTop Ang noHmMsaumm Bosgyxa. B TedyeHme roga B aTtom gome getm 6onenm
3HaAYNTENBbHO MEHbLLUE, YeM B KOHTPOSIbHOM Aome 6e3 noHu3aumm Bo3gyxa.

B passutue atux nccnegosanum no npockbe A. A. MukynuHa v I. 1. FonosaHoBow B

1955 r. npodpeccop A. I'. LlenTnnH n HayyHbin coTpyaHuk C. M. N'pombax npoBenu



noapobHble Hay4YHO-MeaMLMHCKMUE UCCIeA0BaHUSA BNUSHUS adpOMOHOB Ha BakTepuu.
PesynbTtaThl onybnukoBaHbl B 1959 rogy B «3BecTusix negarorndeckmx Hayk», Tom Ne
101. Ha cbesge no noHmnsauuun B byaanewte nogreepxXaeHsl (oakTbl YHUHTOXEHUSA
BGakTepui noHnsaumnen Bo3gyxa. BelHeCEHO pelleHne: ycTaHaBnmBaTb MOHN3ATOPbI B
B6onbHMUax, onepaunoHHbIX 1 T. 4. HayaTo MaccoBoe NpoM3BOoACTBO MOHN3ATOPOB B
Benrpun, LWsenuapumn n gpyrux ctpaHax. ABTop yoexaeH, 4To wupodaniiee
NpUMeEHeHNe adpONOHN3aLUN — OANH U3 NyTEN yIyylleHns 340POBbs HaceneHus u'y
Hac B CTpaHe.

Kakue HyXHbl a3poMOHU3aTopPbI

B asponoHnusartopax, nsrotosnsrowmxca HAJ «CotosrnaBcaHTexnpomay, MOHU3auUm4,
TOYHEee 3MEeKTPOHHbIN BeTep, AoCTUranach 3a c4eT KOPOHHOro paspsaa, apdekTmMBHO
BO3HMKAIOLLErO MPU HanNpPsXXeHUN Ha Urnax B HECKONbKO OECATKOB ThICSY BOSbT, T.€.
KpanHe onacHoM Toke. KpoMme Toro, OHM CTaBAT NaumeHTa nog Bo34encTsne BpegHoro,
NPOTUBOECTECTBEHHOIO MNOSIS, T.€. C OTpULaTeNbHbLIM MNOKOCOM B panioHe rofloBbl, B TO
BpeMSs Kak npupoa nocrtaBuia YyesioBeka HoraMm Ha 3eMJito, 3apsPKEHHYHO
oTpuLaTeribHbIM 3apsiA0M 3MEKTPOIHEPIM, a rofioBon obpaTtuna K NonoXuTenbHbIM
3apsgam noHocepbl. ATU a3pPONOHN3ATOPbLI CNOCOBCTBYIOT BO3HUKHOBEHMIO B BO3yXe
030Ha U OKNCKU a30Ta — BPeaHbIX AN4 YernoBeka rasos.

Marno Toro, MoHbl KOPOHHOIO pa3psga BecbMa HeonroBeyHbl. Kak ykasbiBaeTcs B
nutepartype, CoOXxpaHeHune 3apsiia Takux MOHOB onpeaenseTcs CPokom oT 2 Ao 5
CEKyHA.

[MoaToMy OCyLEeCTBUTb PaBHOMEPHYHO MOHU3aLMIO 60MbLINX NOMELLEHNN HEBO3MOXHO,
N ONNHHbIE BEHTUNSALUMOHHBbIE TPYBONPOBOAblI HE MOTYT AOHECTU B MOMELLEHUSA
NOHN3NPOBAHHbIN BO3AYX.

Tonbko nocne gnUTenbHoOM paboThbl B TEYEHUE TPEX NET aBTOPY 3TOM KHUTU C
COTpyAHVKaMK yaanochb co3faTtb HOBbINM TUN AELLEeBOro NPOCToro rmgpovoHnsaTopa,
reHepupyoLero npu NOMOLLM TUNOBOro anekTpomoTopa B 350 BT 0KOSO 3 MUMSIMOHOB
nerkmx otTpuuaTtenbHbIX MOHOB B O4HOM KyBu4yeckoM caHTUMeTpe BO3ayxa 3a cyeT
6annoadekta (pacnbineHns Bogbl). 3amepbl NPON3BOAUMINCE CHETYMKOM « TapTy» Ha
PacCTOSAHUN B O4MH METP OT BbIXOAHOIO OTBEPCTUSI MOHM3ATOopa.
MogudumumpoBaHHbin «I'mgponorHnsatop MukynmHa MIM-51» (aBTopckoe
ceugetenbctBo Ne 115834) nossonseT HacbITUTb BO34YyX B paboumnx n Xunbix
nomeLleHusx anektposapsagamm ot 1000 go 5000 MOHOB Ha KyBU4ecknin CaHTUMETP
Bo3ayxa. B HacTosiwee BpeMsi 3TOT MOHM3ATOpP NpoLUen yAOBNeTBOPUTENTbHO

otmumanbHble UCNblTaHMa Ha npeanpusaTun. Ha puc. 21, 23, 24 paHbl ob6wmin Bua,



Aetanv noHM3aTopa n KpuBasi Xm3Hu MOHOB. [na nHanBMAyanbHOro KOMHaTHOro
nonb3oBaHnsA aBTop co3gan mogens MM-5, paspelueHHyo K cepunHOMYy NMpon3BoACTBY
Munagpasom CCCP. Ha puc. 22 nokasaH noHnsaTop, caenaHHbI asTOpPOM 1 rpynnomn

COTPYAHUKOB A4 CTaHUMMN MOCKOBCKOIO MEeTpO, rge OH ycneLwHo npowlen ncnblTaHnA.

naea VIl )KM3Hb B SJIEKTPUYECKOM MNOJE

3apsKeH N YernoBeK ANEKTPUYECTBOM?

CornacHo HoBeWLLUM UCCreoBaHUAM, 3€MHOM LIap 3apsXeH oTpuuaTernbHO, TO eCTb
N36bITOYHBIM KONNMYECTBOM CBOOOAHbIX 3MeKTpo3apsaaos, okono 0,6 MunnnoHa
KYJTOHOB.

OT0 04YeHb BonbLuon 3apsas.

OTtTankuBadack Apyr oT gpyra cunamu KyrnoHa, anekTpoHbl CTPEMATCH CKOMUTLCS Ha
NOBEPXHOCTW 3eMHOro Wwapa. Ha 60nbwom pacctosHMM OT 3eMIv, OXBaTbiBasi ee co
BCEX

CTOPOH, Haxo4uMTCH noHocdepa, cocTodLas u3 BonbLIOro KonmyecTea
NOSIOXUTESNBHO 3apsKeHHbIX MOHOB. Mexay 3emnen n noHocepon cyLecTeyeT
anekTpuyeckoe none. Npn AcHoM Hebe Ha pacCcTosHMM MeTpa OT 3eMSN Pa3HOCTb
noTeHumanoB gocTuraet npumepHo 125 BonbT. [o3TOMY Mbl MMEEM NpaBo
yTBEpXaaThb,

YTO AMEKTPOHBI, CTPEMSALLMECH NOA AENCTBUEM NOMSA BbipBATbCA C MOBEPXHOCTU 3EMIN,
NPOHMKANM B rofible CTYNHN N 3NEeKTPONPOBOAHbLIE KOHLbl HEPBOB MbILLIL,
nepBobbLITHOIO YenoBeka, XoAMBLLEro rno 3emsie 60CMKOM, He HOCKBLLEro canor Ha
9NEKTPOHENPOHULAEMON UCKYCCTBEHHOW NOAOLLBE. OTO NPOHUKHOBEHUE

9NEKTPOHOB NPOAOIKANOCh TOMBKO A0 TEX NOp, NOKa 0bLwmnn cBo6OAHbIN
oTpuuaTeNbHbIN 3apsan YernoBeka He AocTuran noTeHuuana 3apsga Ha yvyacTke
NMOBEPXHOCTU 3eMNU, rae oH Haxoguncs. Mo aenctenem nons 3apsiabl, NPOHUKLLME B
Teno YyenoBeka, CTPEMUIIUCE BbIPBATbCA HAPYXY, Ae U 3axBaTblBanuChb,
PEKOMOUHNPOBANNCH, MNOMOXUTENBHO 3apSXKEHHBIMU MOHaMKN aTMocdepbl,
HenocpeaCcTBEHHO COMpPUKacaBLUENCS C OTKPbITbIMU KOXXHbIMU NOKPOBaMM rOMoOBbI U
pyK. Teno yenoBeka, ero XuBble KNeTkn 1 Bce yHKLUMOHASbHbIE 3aBUCMMOCTU
MeTabonmMama MUIMMOHbI NieT BbINK NpUcnocobneHbl NPUPOLON ANst 34OPOBON XKU3HK
YyenoBeKa B YCNOBUSIX OKONO3EMHOIO 3fIEKTPUYECKOro Nosis U anekTpoobMeHa,
BblPaX>X€HHOro, B YaCTHOCTM, B NPUTOKE SNEKTPOHOB B CTYMHN N OTTOKE, pEKOMOBUHaLUuu,

ANEKTPOHOB B MOJIOXKNTEJIbHO 3apsAXXEeHHbI€ NOHbI aTMOC(bepr.



Tenepb Mbl AOMKHbI 3agaTb cebe HeCKonbko BONPOCcoB. Mornn Obl MbiLLbl YenoBeka
HOCUTb B cebe NoNoXUTENbHbLIN 3MneKkTpo3apsaa? HeT, He Mornu, Tak Kak 3MeKTPOHbI C
NOBEPXHOCTN 3EMINN HEMEAJIEHHO UX HenTpanuaoBanu obl. Mornu Ny MbllwUbl HE UMETb
HWKaKoro 3apsga? Het, He Mornu, Tak Kak 9NeKTPOoHbI 3eMnn nx 3apsannu oel. OTcloga
Mbl NONbITAaEMCS CAeNaTh NepPBbIN U BaXXHEWLLUIM BbIBO: CONpUKacaBLUMeCs C 3eMnen
MbILLILIbI XKUBOTHbIX W YenoBeka Obinn yCTpOeHbl NPUpOAOoN Tak, YTO OHU AOSMKHbI Bblnu
HecTu B cebe oTpuuaTenbHbIN 3NEKTPO3apsaa, COOTBETCTBYIOLNA BENNYMHE 3apsaaa

3€MHON NOBEPXHOCTN, HA KOTOPOM XUBOE CYLLLECTBO HAaX0AMUNOCh B AaHHbIA MOMEHT.

Puc. 25. AyapanbHble anekTpuyeckme nonsa BOKpyr pblo

BenununHa oTpuuaTensHOro 3apsaa YenoBe4Yeckoro Tena AomkHa MEHATHCS B
3aBUCMMOCTM OT HaMNpPsKeHHOCTU 3NIEKTPMUYECKOrO NOSS B JaHHOW TOYKe 3eMin B
AaHHbIN MOMEHT. [laxe y pblb ronosa HeceT NOMOXUTENbHLIN, @ MblLLbI Tena —
oTpuuaTenbHbIn 3apsag (puc. 25).

MpUYMH K N3MEHEHUIO HANPSXKEHHOCTUN 3MEKTPUYECKOrO Nons o4eHb MHoro. OgHa u3
rmaBHbIX — 06Ma4YHOCTb, HECYLLAA CUITbHENLLME MECTHbIE anekTpo3apsabl. OHu
AOCTUratoT B MOMEHT 0b6pa3oBaHMs MOSMHUIA AECATKOB MUMNTMOHOB BOSbT. B »x1MBOM
OpraHvM3Me Ha NMOBEPXHOCTU KOXWN HanpsXKEHHOCTb ANEKTPO3apsiA0B AOCTUraeT UHOraa
TaKoOW BENTUYMHBI, YTO NOSABMAKTCA UCKPbI MPU CONPUKOCHOBEHMM C METAIIIOM, NpU
CHATUN HENNOHOBOro 6enbs.

CornacHo npounsBeaeHHbIM aBTOPOM 3KCNepMMeHTaMm, pusnyeckasn pabota
COMPOBOXOAETCA CHMXXEHMEM 3apsiia MblLUEYHbIX KNEeTOK, y4acTBOBaBLUNX B

Hewn. MNoasapsiaka NPOUCXOAUT 3a CYET NPEBPaLLEHUS SHEPTUN XUMUKO-
OKUCNUTENbHbIX peakumin ¢ 60MbLIMM K.M.4 B 3NEKTPUYECKYHO NONOXUTENbHYH

N OTpUUATENbHYI 3HEPrunto, TO ECTb NPMPOAA YXKe peLumna npobnemy XMMmn4eckoro
aNemMeHTa, Hag KOTOpPOW TPyAATCS yyeHble U uHxeHepbl. CnegoBaTtenbHO, KU3Hb

KNeTKN 1 0OMeH BELLECTB B HEW COMpPOBOXaaeTcsl 6ecrnpepbiBHbIM 3NIEKTPOreHE30M



(o6bmeHom). Yem mMonoxe n 3gopoBee CyLwecTBO, TEM MHTEHCMBHEE B HEM
3NEeKTPOOOMEH.

Ecnu HapywmnTb 6ecnpepbiBHbIN 3NEKTPOreHes, HanpumMmep nepepesaTtb HEPB, TO
MbILLILA, KaK N3BECTHO, MOCTENEHHO YMUPAET U «BbICbIXaeT», HECMOTPS Ha
npoaospkatoLeecs KposoobpatleHue.

Hogenwune HabnogeHusa cotpyaHukoB MHCTUTYTa 0bLweCcTBEHHON 1 KOMMYHanbHOW
rMrMeHbl NoKasanu, YTo Npu nepemMeHe NoroAabl camovyBCcTBME BOMbHOMo YenoBeka
3aBUCUT OT BENNYMHbI MECTHOW HaNPSXXEHHOCTWN NONA 3eMIN, TaK Xe Kak 1 oT
n3meHeHnsa GapomeTpmnyeckoro gasreHusi, B 60MNbLUIMHCTBE CriydYaeB COMyTCTBYIOLLEro
N3MEHEHUNI0 HaNPsPKEHHOCTM nons. Ho Tak kak B ObITy Mbl HE UMeeM NpnbopoB ANns
N3MepeHNa BENUYNHBI HANPSXKEeHUS NOsst 3eMSIn, TO N 0BBACHAEM COCTOAHNE
CaMO4yBCTBUSA HE OCHOBHOW MPUYNHON — U3MEHEHMEM HaMpPSPKEHHOCTM Nons, a
cneactenemM — nageHnem 6apomMeTpuyecKkoro AaBneHus.

NOHbI BNaXXHOW 3eMnu

dnopa pearmpyeT Ha aneKkTpo3apsaabl TOYHO Tak Xe, Kak dpayHa. Hosenwve
nccnegoBaHns Nokasanu, YTo SNEKTPOHbI C OTpULATENbHO 3apsiKeHHbIMU MOHaMU
BMNaXXHOW 3eMJIM NPOHUKAIOT B KOPHM BCEX PACTEHUN N OCMOTUYECKMMUN CUNAMU U
cunamMm aneKkTpMYeCcKoro Nonsa NogHMMarTCs C NUTaTenbHbLIMU COKaMU 0 NIUCTLEB
AepeBbeB, PACMNOSIOXKEHHbIX JaXe Ha BbiCOTe cBbiwe 50 MeTpoB Hapg 3emnen, oTkyaa u
cpbiBatoTcsa B atmocdepy. OnybnmkoBaHbl doTorpadum anekTpniecknx n3nyy4eHnin n3
KOHYMKOB nncTbeB. MprnBoaMnnchL AaHHble 06 M3MEHEHUM CTPYKTYPbl KIETOK pacTeHUI
BO BpPeMSI rpo3bl, TO €CTb BO BPEMS CUITbHOIMO U3MEHEHUS HanpPsKeHUsT NIEKTPUYECKOro
nons. beino 661 60MbLWON OWNMBKON AONYCTUTL, YTO U B XKMBbIX KIeTKax Yenoseka BO
BpeMS rpo3bl U NOCIE B3pbIBOB HA COSTHLE HE NPOUCXOAUT NOAOOHbLIX UIBMEHEHWIA, B
KOHEYHOM MTOre BNUAIOLLMX Ha 340POBbe, CAMOYYBCTBME N aXe XMN3Hb YyernoBeka. K
coXareHuIo, Hayka eLle OKoHYaTerbHO He paclumngpoBarna 3Tn ABNeHUs!, XoTH
COBPEMEHHbIE UCCIea0BaHNA He TOSNbKO NOATBEPAMN BIIUSIHWUE ANEKTPUYECKOro nons
N KOCMUYECKUX Nyden Ha NoBedeHME XUBbIX CYLLEeCTB, Ha U Aanv BO3MOXHOCTb
n3obpecTtn cnocobbl NneveHna Tskenbix 3aboneBaHni ANEKTPUYECKUMM NOSNSMMU.

B NHcTuTyTe donamonorumn pacteHnin AU CCCP goktopom 6uonornvecknx Hayk 3.
KypbuukMm nocTtaeneH psag onbITOB NO U3YYEHUIO BNSHUSA 3NEKTPUYECKOro Noss Ha
pacTeHus. YcuneHne nons 4o U3BECTHOW BESTMYUHbI YyCKopsaeT pocT. [omelleHve
pacTeHuin B MPOTUBOECTECTBEHHOE MOJle — HaBepXy oTpuuaTenbHbIN NOKAC, a B 3eMne

NONOXUTENbHbIN — POCT yrHeTtaer. )KypGMLlKMVI cuMTaeT, YTo Yem bonblue Pa3HOCTb



noTeHumanoB Mexay Bcxogamu n atmocqepomn, TeM MHTEHCUBHEE NpoTekaeT
dOTOCHHTES.

B opaHxepesax ypoxan MoxHo yBennintb Ha 20—30%. Bonpocamu BnvsHusS
3NeKTpUYEeCcTBa Ha pacTeHUs 3aHMMaeTCs PS4 HayyHbIX yupexaeHun: LieHTpanbHas
reHeTudeckas nabopatopus umenn V. B. MuuypuHa, cotpyagHukn 6otaHn4eckoro caga
MIY v gp.

ANeKTpUYEeCTBO U 3a3eMiieHue YernoBeka

Kakune >xe nameHeHus B XX1M3HM YyeroBeka 0bycnoBunm ero oTxoa OT eCTECTBEHHOMO
nepBobbLITHOrO BbITUA? YenoBek Hagen canorun, BbICTpoUn AomMa, nsobpen
TOKOHENPOBOASALLNN NIMHONEYM, PE3NHOBbIE NMOAOLLBbI, 3N YruLbl FOPOAOB U SOPOrK
acanbToM. HenoBek cerogHsa ropasgo MeHbLUe ConpukacaeTca ¢ afekTpo3apsaamu
3emnun. B aToM ogHa 13 NpuYmMH Takmx «obLweaoCTynHbIX» Bone3Hen, Kak rofoBHbIE
6onn, pasgpaxmnTenbHOCTb, HEBPO3bl, CEpAEYHOCOCYANCTbIE 3aboneBaHus, GuicTpas
YyTOMNSAEMOCTb, NSIOXON COH 1 Mnp.

B npownom 3emckue Bpaym nponuceiBany 6onbHbIM nporynku 6ocnkom no poce. B
AHIMK 1 cenvac PyHKUMOHMPYET HECKOSbKO 0bLecTB «BOCOHOXEKY . DTO NeveHne
Henb3s Ha3BaTb MHA4e, KaK «3a3eMrieHMe Tena naymeHTa.

Moyemy 6bl 1 Ham He ncnpoboBaTb MeToAa «3a3emreHnsa», YToObl N3baBnTbCS OT
NepeYncrieHHbIX Bbllle Ha30oMnmMBbIX HeayroB? NepBble e onbITbl, NPOBEAEHHbIE MHOK
(oHn ony6nmkoBaHbl B 1958 r. B Ne 6 xxypHana «CnopTmuBHasi XunsHb Poccuny),
nokasanu, 4To gaxe NpoCcTenLLME ANEKTPMYECKMe Npnbopbl CNOCOBHbLI perMcTpupoBaThb
NnosiBfieHMe B N30IMPOBAHHOM OT 3€MIN YeroBeKke BPeAHbIX, MOMNOXUTENbHbIX
3NeKTPo3apsAoB, BO3HMKAOLWNX B NpoLecce ero Tpyaa v B 06bleHHON XNU3HW. Tak,
HanNpuMep, ecnn YenoBeK, NoXacbk B NOCTESb, HAaTAHYN Ha cebst ogesano, To OH, No
onbitam M. A. OcTpsikoBa, 3apsikaeTcsa BpeaHbIM, MPOTUBOECTECTBEHHLIM CTAaTUYECKMUM
NONOXUTENbHBLIM 3apsiAoM ¢ HanpskeHnem okosio 600—700 BonbT. Npn xoabbe HO
nony, NOKPbITOMY JIMHONEYMOM, NOSIOXUTENbHbIE 3apsiAbl AOCTUrAKOT ThICSYN BOSIbT.
NHble nioam HacToNbKO 3apsKeHbl BPeOHbIM NONOXKUTENbHBIM 3M1EKTPUYECTBOM, YTO C
HUMW ONAcHO 300POBATbCS HECYLLUMM OTpULATENbHBIN 3apsag, Tak Kak UCKpbl 06XuratoT
PYKWN.

B xypHane «3HaHMe — cuna» HeCKosbKO NeT Ha3ag 6bina onybnukoBaHa ctaTtbs «4T0
MeLlaeT Boantensam». B Hel pacckasbiBanocb 00 3KCnepMMmeHTe, B peayrnbTrarte
KOTOPOro BbISICHUMNOCH, YTO BOAUTENb aBTOMOOWNSA, OTTOPOXEHHbIN OT 3NIEKTPOHOB U
3NEeKTPUYECKOro nons 3emMnm MeTanim4eckumMm akpaHaMmm Ky3osa U pe3mHOBbLIMU

LnHamMun, yctasas BaBoe 6bICTpee, 4yem I'IO,D,BGp)KGHHbIIZ BO34EeNCTBMIO Moss 3emnu. A



nonarar, YTo d3fieMeHTbl 3a3eMMEHNA AOMKHbI MONOXUTENBHO BIUATL Ha
Npon3BOAUTENBHOCTL Tpyda. [ns 3TOro Hy»XHO YCTPOUTbL 3a3eMIIeHNS NOSIOB,
KpoBaTen, co3gaTb TOKONPOBOAALLME NOAOLWBbI Ans 00yBMy.

OnbITbl NOKa3anu, 4to nbas ymcTBeHHasa unu gusndeckas paboTa, BbinorHaemMas
4YeNOBEKOM, KOTOPbIN N30MPOBaH OT 3eMIn, CONPOBOXAAETCHA YMEHbLLUEHNEM €ro
oTpuuaTenibHOro NpupoaHoro 3apsga. OgHako HU OAHO U3 ONUCAHHBIX U3MEHEHNI
3NEeKTpMYEeCcKoro noteHumana He HabngaeTca n He 3amepsaeTca Aaxe caMbiMy
TOYHbIMKU Npnbopamun, ecnv Teno YernoBeka conpukacaeTca C 3eMren Unm CBA3aHo C
3emMrien NpoBOAHNKOM. HeJocTaToK 9NeKTPOHOB TOTHacC e nukemanpyetcd. Ha niobom
ocuunnorpade nerko 3ameTuUTb 3T TOKM U onpeaenuTb Ux BenudnnHy. Ha puc. 26, 27,
28 nokasaHbl ayaparnbHble Nons, OKpy>KatoLme vyenoseka.

Jlydwmm cpeactBoM 3a3eMneHus saBnsieTcs nobom ronbin UM N3oNMPOoBaHHbIN
MeTannMyeckuin NPoBOA, OAHUM KOHLIOM NPUNasiHHbIA K KpaHy, K Tpybe Bogonposoaa
nnu 6atapee oTONMEHUS, a APYrMM, rofibiM, KOHLOM Yepes3 HepXXaBetoLLYHO MNacTUHKY
nNpwKaTbIn K Teny YenoBeka (ny4iue Bcero K CTynHsM). Bo BpeMsi yMCTBEHHOro Tpyaa
Nosie3Ho epxaTb MeTanM4yeckum saseMsieHHbI NPOBOAOM LUAPUK UK Apyromn
MeTannMyeckun npegmMeT B JIEBOW pyKe, a BO BPEMS CHA KOHeL, 3a3eMSTEHHOr0 MSArKOro

TOHKOIO roJioro nposoga MOXeT JiexXaTb, Harnpumep, NoBepx NpPoCTbiHN, OXBaTbiBas

TIOSIK.

Puc. 26. AyapanbHoe anekTpuyeckoe nose, BO3HMKaroLlee 3a

cyeT BMonoTeHUManoB CoKkpallalLencsa MyckynaTypbl pyku. (3apernctpmpoBaHo B
nabopatopun uU3nonorm4yeckon KNbepHeTUKn JlIeHMHrpaackoro rocygapCTBEHHOMO
yHuBepcuTeTa. KapTuHa He ABNSeTCa TOYHbIM OTOBpaXkeHnem nons, a npeacrasnsaet

coboWi 3CKM3, MNONYyYeHHbIN C NPUMEHEHNEM METOA0B MOAENNPOBAHUS).



Puc. 27. lNonHas ceTka anekTpnuyeckoro

nonsa cepgua. Linppamm o6o3HaveHbl noTeHUManbsl B MANSIMBOSIbTax OTHOCUTENBHO
3eMJSIM B MOMEHT MakcuMasibHOro passuTtus 3ybua ayapakapanorpammel. Yenosek
CTOUT Ha NpoBoAsALLEN NOBEPXHOCTU. DpOoHTaNbHbIN ackn3 nons. (Quarpamma cHATa B
nabopatopun punsnonornyeckon knbepHeTukn JfleHrocyHmeepcuTeTa nog

pykoBogcTtesom npod. . N. Nynsesa).
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Puc. 28. Cxema ycTaHOBKM A5

ayaparbHOM CUCTEMbI perncTpaumm anekTpuyecknx nonemn.

Cenyac ctano M3BeCTHO, YTO 3a pybexoM yxxe peknamumpyroTcsl TOKONpPOoBOASLLME
PEe3UHbI, IMHOMNEYMbI 1 Apyrne TOKONpoBOAsLWMe MaTepuarbl AN NoSI0B XUMbIX U
NPOM3BOACTBEHHbIX MOMELLEHUN.

Mocne nybnukaumm ctatbn O NOMb3€e 3a3eMIIEHNS MOABUINCL NOocnegoBaTenn MOero
mMeToaa. Bce oHM oTMevaloT pe3koe noBblleHne paboTocnocobHOCTH, a Takke
ynydleHne cHa 1 340opoBbs.

Mnasa VIl PACMOPAOOK TPYAOBOIO AHA

ByaunbHuK 3BOHUT B 7 Yacos. [1pockinatocs.

CHuMalo ¢ Hor 3a3eMrieHne 1 BKYar KOMHAaTHbBIN MOHU3aTop.

MoTdarneBarochb U, nexa B NOCTENW Ha CMMHE, HAYMHao AblXaTenbHY0 TMMHACTUKY.

"nyGokun BOOX, CTpEMNeEHNe HanpaesuTb anadparmy K HA3Yy XnBOTa, 3aaepxkka 3



CEKYHAbl U NOPbLIBUCTLIN BbIAOX Yepesd cxaTtble rybbl 8—10 nopumamm, Takux
ynpaxHeHun s npogenbieato 10, kaxagoe no 6 cekyHa, obuiee BpeMss — 1 MyHyTa.
[anee NpoBOXy BOMNEBY TMMHACTUKy — 1 MUHYTa.

3aTtem, npogomkasa nexaTb Ha CnvHe, Aenaro ynpaxHeHne, HasblBaemoe «Benocuneny.
Pykun nog 6egpa. Horv noaHATLI KBEPXY M AenatoT ABUXKEHUSA Kak Npu e3ae Ha
Benocunege. 20 060pOTOB KaXK4oM HOron. 3aTem HOrm BbINPSAMISIOTCS, ONUCBLIBAKOT Kak
MOXHO Gonee wunpokme kpyrm 3 pasa u cHosa «Benocuneg» — 20 pas. N Tak — 3
uunkna.

Kaxgbi unkn 25 cekyHA, Bce ynpaxXHeHne — 2 MUHYTHI.

BcTtaB ¢ noctenu, HauMHa rMMHACTUKY C ABYXKMNOrpamMOBbIMUY raHTenamu. Cnepea
yrnpaxHeHusa Ons pyK, 3aTeM npuceaaHns, HaknoHbl, MOBOPOTbl — BCEro 5 MUHYT.
OueHb nobnio koMmnnekc, paspaboTaHHbin HO. LLanowHNKOBBIM — CTapLUMM TPEHEPOM
MOCKOBCKOro 6accerHa «4awnka» (puc. 29).

KomMnnekc ruMHacTU4eCcKnx ynpaxxHeHUn

1. icxogHoe NonoXeHne — OCHOBHAas CTOKKA, raHTENN B ONYLLEHHbIN- pyKax.

MoaHATb NpsiMble pyKW BBEPX C OAHOBPEMEHHbLIM NOAHUMaHUEM Ha HOCKU — BLOX.
Onyckas pyku BHU3,

BEPHYTbLCS B UCXO4HOE NonoxeHne — BblaoX. [NosToputb 10—15 pas.

2. NcxogHoe NonoXeHne — OCHOBHAasi CTOWMKA, raHTENW B ONYLEHHbIX pyKax, fnagoHu
obpalueHbl Bnepea.

lMonepemeHHble crnbaHusa n pasrmbaHns pyk B NIOKTEBbIX CycTaBax. Bo Bpemsi crnbaHus
PyK raHTenu

KacaloTC4d nried, a NNOKTn oCTaloTCA HEMOABMKHBIMMW. ﬂ,blxaHI/Ie NMpPoOn3BOJibHOE.

MosTopuTb 15—20 pas.

Puc. 29. Komnnekc ruMHacTU4ecKnx ynpaxxHeHun.



Puc. 30. YnpaxHeHust Ha «MalunHe 3400POBbS».

3. VicxogHoe nonoxeHue — pyku ¢ raHTensamu snepean. Passectu npsimble pyku B
CTOPOHbI O OTKa3a Tak, 4Tobbl nonaTku coeguHUIMCb, — BOOX, CBECTU PYKU nepes
cobon — BbIOOX.

MosToputb 10—15 pas. icxogHoe nonoxeHne — CTo4, TyNOBULLE HAaKINOHEHO Brepes
A0 rOpU30OHTarbHOro MOMOXEHUS, PYKU C raHTeNAMM OnyLLEeHbl BHU3, NafOHN BHYTPb.
MoaHATL NpsAMbIE PYKU B CTOPOHBI — BAOX, OMYCTUTb PYKU B

NCXOAHOE MONoXeHne — BblAOX.

MosToputb 10—12 pas.

5. NicxogHoe nonoxeHne — cuasi Ha CTyne, CTYMHU HOT 3aKpensieHbl 3a HEMOABWXKHYHO
Onopy, PYKU C raHTensiMu 3a roroBown.

MepnneHHO HaKNOHUTLCS Ha3ag, NoBopaynBas TynoBuLLEe BrieBo, — BAOX. BepHyTbca B
ncxogHoe nonoxeHve — BblgoX. MNpogenaTs TO e camoe, NoBopaynBas TynoBuLLE B
npaByt CTOPOHY. [NoBTOpPUTL 6—38 pas.

6. MicxogHoe nonoxeHne — nexa Ha CnnHe Ha Nosly U Ha CKaMenke, PyKn ¢
raHTensMun BAONb TyNOBULLA, NaJOHN BHUS.

MogHATL NpsaAMbIE pyKM BNepea 1 onycTuTb Hasag 4O KacaHus nosia — BAOX.
O6paTHbIM ABMXEHUEM PYK BEPHYTLCS B UICXOAHOE NOSIOXeHNe — BblAoX. [1oBTOpUTL
10—15 pas.

7. VlcxogHoe nonoxeHue — HOrM Wupe nned, pyku ¢ raHTensiMm BBepXy.

CpoenaB BOOX, HAKMOHUTL TYNOBULLE C OOHOBPEMEHHBIM MaxoM pykaMu BHU3 N Ha3ap,
Mexay HOr — BbIAOX.

Bbinpamnas Tynosuwe, NOAHATbL PyKM BBEpX — BAOX. [oBTOpUTE 8—12 pas,

8. MlcxogHoe nonoxeHue — HOMM Ha LWMPUHE NieYd, PYKU C raHTensiMu BBepXY.
BpalyeHunsi Ta3om B OOHY M OPYryH CTOPOHLI. [lbIxaHne He 3agepXuBatb.

lMocne rmMHacTMKK NEPEXOXKY K 3aHATUSAM Ha «MalUMHE 340POBbA» (CM. MPUIOXKEHNE) 1

Aenato Tpy unkna no 15 nonHbIX ABMXEHWIN TynoBuwem Bnepea n Hasag (puc. 30).



Mocne kaxgoro yukna — oTAbIX ¢ rMy6okMM AbIxaHnem (BAOX — HOCOM, BblAOX —
PTOM), KaXXabI/ LUKI 2 MUHYTbI, @ BCEro 6 MMHyT. 3aTeM BbIKIOYa NOHU3ATOoP.
OpeBatocb B TPEHMPOBOYHbBIN KOCTIOM 1 6ery no nepeynkam n 6ynbeapy 3 KunomeTpa,
nepemexas 6er 66ICTPbIM WAroM Kaxable 5 MUHYT, XKEeCTKO CTynasi Ha BCIO CTYIMHIO C
NpenMyLLecTBOM Ha nNATKy. [ocne Havyana «BTOPOro AbiXxaHUsA» BAOX — YeThbipe Lara,
BblAOX — YeTblpe wara. [na o4ncTkn nerkux nocre kaxgbix 25—30 waros genato
rny6okun saox. (Ecnv Ha ynuue oveHb nnoxasi noroga, 6erato TPyCLOW Ha MeCTe Unu
no Kopungopy, Tyaa-ctoga no 5 waros — 10 MUHYT).

3atem genato BUOPOrMMHAaCTUKY (LLECTbAECAT COTPSACEHUN-NOABEMOB HA HOCKax Ha
O[WH CaHTUMETP M yaapoB NATKamu no nosny B npoemMe Asepu). Ha ato tpatutca 2
MUHYTbI.

Ecnu Bo Bpems 3apsiaku He ObIfo NOTOBbLIAENEHMS, TO NPUCTYNatk K KOMHaTHOM BaHe B
BaHHOM — 5 MUHYT, 3aTeM ayw — 1 MUHyTa, cnepea Tensbli, 3aTeM NPOXSIaaHbIN.
NToro 6 muHyT. Ecnun HeT BpeMeHn Ha ayLl, To ob6a3aTenibHo o6TMpato Bce Teno
MOXHaTOW pykaBuuen. Boga koMHaTHOM TemnepaTypbl.

3atem Bpetocb anNekTpobpuTBOM, yMbIBaOCh M ogeBatocb — 10 MUHYT.

Taknum obpasom, yTpeHHee BpeMs, Heobxoanmoe ansi 340poBoN PU3NONOrn4eCcKom
NoAroTOBKW OpraHM3mMa 4yenoBeka K Tpy4oBOMY [HI0, COCTaBnseT:

. 10 ynpaxHeHnn gbixaTenbHON TMMHACTUKN B NOCTENN

. Bonesas rumHacTtuka

. F'MMHacTuka anga Hor — «Benocunen»

. M'MMHacTuka ¢ raHTensamu

. 3aHATME Ha «MaLUnHe 300POBbS»

. ber Ha Bo3gyxe 3 kunometpa

. Bubpornmnactuka

0o N OO O~ W N -

. WckycctBeHHas 6aHs

9. Ayw, 6puTtbe, ymbiBaHNE
10. 3aBTpak

11. HenpeasuaeHHoe Bpems
— 1 MUH.

— 1 MUH.

— 2 MUH.

— 5 MUH.

— 6 MUH.

— 20 MUH.



— 2 MUH.

— 5 MUH.

— 10 MUH.

— 10 MuH

— 12 MUH.

Wtoro: 1 yac 15 MuHyT

3aBTpakato NpenmMyLLecTBEHHO OBCAHOW Kallen. Bo Bpems 3aBTpaka CHOBa BKIO4ato
CBOW MOHMN3aTOp.

Ha pabote nnun goma gHeEM S 3aHAT B OCHOBHOM YMCTBEHHbIM TpyaoM. [Inga otabixa
KNneTokK Mo3ra cTapatocb kaxable 1,5—2 yaca Ha 5 MUHYT OTBnekaTbCa 1 genatb
BMOporMmHacTuky, asa uunkna no 30 coTpsiceHunin. ATOT cnocob pesko CHMKaeT
yCTanocTb.

CTrapatocb kaxabl eHb XOANTb NELLIKOM BbICTPbIM 60ApPbIM Warom He MeHee 2-3
KnnomeTpoB. [Insa otabixa Mo3ra Bedyepamu He paboTato, a uitato 6enneTpnctuky — 1

yac. MNepen cHom 10—15-MuHYyTHasA nporynka 6ogpbim warom. 3ackinato B 23 yaca.

Puc. 31. Urpa B TeHHUC — nonesHoe unanyeckoe ynpaxHeHue



Puc. 32. OuyepegHas «npecc-koHdepeHUnsa» BO ABOPE NO NOBOAY MOEN CUCTEMBI.

[na npnoGpeTeHnst TpyA0BON aKTUBHOCTM CYMTal0 BMNOSHE AOCTAaTOYHbIM TpaTUTb B
[eHb Ha CBOE 3[10pOBbE NPMMEPHO MOJITOpa Yaca, YTo cocTaBnsieT Bcero 8% oT uncna
YyacoB 6oapcTBOBaHUS B CyTkU. Kaxablin Yenosek B nobom Bo3pacTte, OBraaeBLIni
TaKMM PEXMMOM (4TO He NpeacTaBnsieT HUKAKUX TPYAHOCTEN), MOXET ropAnTbLCS CBOEN

cunon sonwu. MNMonpobynTe.

Ecnun Bbl noneHnnucb yTpom caenaTtb rMMHACTUKY, TO BCIOMHUTE 3HAMEHUTbIE CoBa
BeTxoBeHa:

«Ecnun s He urpato ynpaxHeHun oguH AeHb —TO 3aMeyalo .

Ecnun He vrpato ynpaxHeHun ABa gHS — TO 3aMeYatoT MOW Apy3bSi.

Ecnun He vrpato ynpaxHeHumn Tpu gHA — TO 3amevaeT nyonvka.

BoT Kak ObICTPO 3aLUNaKoBbIBAOTCA U MEPTBEKOT MbILLLbI.

[Mo3aTomMy He NponyckanTe HU OHSA YTPEHHUX YNpaxXHeHWI, 1 Bbl BygeTe 300poBbl.
Mnaea IX KAK CKOHCTPYUPOBAIJ Bbl MEXAHU3M MbILUEYHOIO
COKPALLEHWA KOHCTPYKTOP BUrATEJNEN

OOwue coobpaxeHus

[nsa Toro, 4ToBbl CO3HATENBLHO U paUMOHarnbHO CNneanTb 3a CBOMM 340POBbLEM,
KakOOMY MbICIISILLLEMY YESTIOBEKY HaA0 3HATb, YTO MPOMCXOOUT B €ro Mbllwuax, koraa
OHW MO ero XenaHuio TO CoKpaLLaTCH, coBepLlasa 3agyMaHHyo paboTy, To CHoBa
paccnabnsatTcs. K coxxaneHuto, CoBpeMeHHbIN YPOBEHb 3HAHWIN PU3NOSIOTNN,
Brodun3nkm n BUOXMMUKN He NO3BONSAET CEroaHs co3aaThb XOTs Obl NPUBNN3NTENBHYIO
cxemy, 06bACHAKLWYO 3TO ABneHne. [1oaToMy YnTaTtenb OMKEH NPOCTUTbL aBTOPY
NOMbITKY caMOMy co3faTb Takyto Boobpa)kaeMyo CXeMy MexaHu3Ma MbILLEYHOro
COKpaLleHUs, KoTopas Mo BCEM MyHKTaM TEXHUYECKOro 3aaHus otTseYana Obl

HabnaeHWAM, cCAeNaHHbIM Y4YEHbIMU MPUN N3yHeHUn CbVISVIOJ'IOFVII/I XNBbIX MbILLLL.



TexHnyeckoe 3agaHme opmynmpyem UCxXoas U3 siBfieHN, KOTopble HabngaT
PU3NOMOrN B MblLLILIAX.

1. MNpun NocTeNeHHOM COKpaLLEHMUM MbiLLbl MPOUCXOAMT NOCTENEHHOE YMEHbLLEHNE
anekTposapsaa B Hei. CnegoBaTternbHO, NPY OOHOM M TOM Xe rpy3e Kaxaow
reomMeTpuyecKon AJsIMHe COKpaLleHHOW MbILLLbI COOTBETCTBYET CBOM OnpeaesieHHbIN
oTpuuaTernbHbiv 3apag (cMm. puc. 12, yyu. B-C-[1).

2. lNpun nogbeme rpysa MmbllLEen coBepllaeTca paboTa, paBHas Npon3BeaeHWIO Beca
rMpW Ha BbICOTY ee nogbema.

3. lNpwu coBepLueHn paboTbl pyka yCTaer.

4. Pyka elle 6onblle n BbicTpee ycTaeT, ecnv gepXXatb NOAHATYIO TMPI0 HA OQHOWN
BbICOTE.

5. Mpwn cokpallieHnn AnvHbl MbiLLbl YBENUYMBAETCS ee NonepeyHbli pasmep rno 3aKoHy
x2y=VK, rge x — wupurHa MblWupl, Y — AnuHa, V — obbem paccnabneHHOoM Mbilubl 1
K — koadppumumeHT. (O6BemM MbILLbl NPaKTUYECKN HE U3MEHSIETCS U Noche ee
cokpaLlleHust) (cm. puc. 39).

6. CokpalleHHyo (HanpsiKeHHYH) MbiLLLy OYEHb TPYAHO CXaTb B NONEPEYHOM
HanpasneHuun. Novyemy-To B MbiLILEe NOSABASIOTCS CUMbl NpOTMBOAENCTBUA. Ecnun
nepectatb CKXMMaTb MbILLY, TO 3TU CUIbl MTHOBEHHO MCYE3atoT U hopMa MbiLLLbI

He U3MeHseTcs.

7. N3 paboTatoLen n HepaboTatoLlen MbilLbl BbiAENSETCA TENSO.
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8. Uepes HeckornbKko YacoB (2—3) nocrie cMepTy YerioBeka Tensno ncyesaeT 1 ero
MbILLILIbI MOCTENEHHO NPUXOAAT B COCTOSIHNE KOHTPAKTYPbl (TPYMHOIrO OKOYEHEHUS), Npu
KOTOPOM MbILLbl NprobpeTatoT TBEPAOCTb dhapdopa, a BCe XUOKOCTU N3 MbILLILY
BbITECHSIIOTCS BO BHYTPEHHWE OpraHbl.

9. o nctevyeHn HEKOTOPOro BPEMEHU COCTOSIHME KOHTPAKTYpbl MpeKpaLlaeTcs, 1
MbILLILIbI CHOBa NpuobpeTatoT MArKOCTb.

10. Ecnu nepepesatb HEPBbI (aKCOHbI), COeQUHSAOLLIME MO3TOBOE BELLLECTBO C
MbILLLIAMN,

TO €CTb NPEKPaTUTb B HUX MOCTYMNNEHNE HEPBHbLIX MMMYNbCOB, TO KOHTPaKTYpbl B
MbILLLIAX HE HacTynaer.

11. MNpu KynaHum B XONOAHOW BOAE UNW NpY NepeHanpsiXeHnn Hepeako HabnogaTca
CyAopOrn OTAENbHbIX MbILL, TO €CTb YaCTUYHbIE KOHTPAKTYpPbl UX.

12. Mbiwua npu cygopore TBepaeeT, 3abonesaeT. TONbKO ANUTENbHBLIN Maccax

JIMKBMAONPYET nocneactenda yrifioTHEHUA MbllULbI OT CyOQOoporn n oT CKonseHnd conen un



LUaKoB. JTO eLle pa3 noaTBepxaaeT NIIoXy CaMOCTOATENbHYI0 OYUCTKY KNETOK

OT wWwnakoB 6e3 BMellaTenbCcTBa NOCTOPOHHUX CUTT.

13. Ecnu nepepesatb y nnieda HEPBHbIN CTBOM PYKW, TO pyKa NOBUCAET Kak NneThb.
OpHako kpoBoobpalleHne B HEW HE HapyLlaeTcs, HO NyTb Ans 6MoTOKOB
npepbIBaeTCcs, BCNeaCTBME YEro KneTkm atpompyroTcs, BEHO3HAsA KPOBb YHOCUT UX
aTOMbl U MOSEKYNbI, MbILLLbl BbICHIXAlOT N KOXa 00TArmBaeT KOCTW.

14. NpOoTNBONONOXHOE ABNEHNE, TO €CTb YBENMYEHNE pa3mepoB o6bema MbliLLbI
Bbonee 4yem B fBa pa3a, HabngaeTcs y HETPEHNPOBAHHOIO YenoBeka nocre
YCUNEHHbIX YNPaXXHEHUIN C rAHTENSAMU, TMPAMM U LUTAHIOW, TO €CTb Nocne
cMcTemMaTU4eCcKoro Bo3byxaeHusi CUNbHbIX OMOTOKOB.

15. Tpun n3ydeHnn CTPyKTYypbl MbILLLIbI C MOMOLLbIO 3fIEKTPOHHOIO MUKPOCKONa
BbISICHUITOCb, YTO AN obecnevyeHns 3akOHOMEPHOro, NPOAOSIbHOIO COKpaLLEeHUs
MbILULbI,

a Takke Onsi NPOSsIBIIEHMSI BCEX YeTblpHaaLUaT nepedncrneHHblX Bbllle CBONCTB
MbILLL, NPUPOAE NPULLNOCH BCHO MNOMNOCTb MblLLbI pa3gennTb Ha NPOAOSIbHbIE
nonepevYHononocaTblie MbllLEYHbIE BOSIOKHA, MMELMe AnaMeTp NONEpPEeYHOro ce4YeHuns
okono 0,05 caHTumeTpa.

Monaras pasmep Guuenca B HanbornbLEM CeYEHUN Y HETPEHNUPOBAHHOMO YesioBeka
paBHbIM OKOS10 8 CaHTUMETPOB N NPUHUMAZ 3anofniHeHue pasHbIM 0,75, Byaem nmetb
NpnbnM3nTENBbLHOE YNCNO BOSIOKOH B cpeaHem ceveHnn buuenca okono 1000. OgHako
Aaxke Nnpu TakoM KONMUYECTBE HUTEN HE yaanocb OpraHM3oBaTh UX NPOAOSIbHOE
3aKOHOMepHoOe cokpalleHue. MoaTomy npmpoaa Kaxkgoe BOSTOKHO

cocTaBuna u3 elle 6onee TOHKNX HUTEN — MUOPUBPUNI TOMNLWNHON 1—2 MUKPOHaA,
obLwmm yncnom B cpegHeM ceveHum okono 20000 (puc. 33).

ToHuanwmne mmocombpunnel pasgeneHsl Ha ewe 6onee TOHKME HEBUANMbBIE TMa30M
BONTOKOHL,@a—NpPOTOMOpUNIbl, TONCTbIE U TOHKME (pUC. 34), pacnosnOXeHHbIE B
CTpOrom

reoMeTpu4eckoM rekcaroHansHoMm nopsgke (puc. 35).

JREMPHTRONOE  MLIIBEYHOE BOADKH

Mrodeizunan

Puc. 33. Cxema 3JIEMEHTAapPHOro nonepe4yHonosiocaTtoro Mbille4YHoOro BOJfIOKHa 1

MUonbpunbl.



Puc. 34. Cxema coyeTaHusi TOHKUX N TOSICTbIX

npotodundpmnn B Mmmocmbpunne.

OHun nmetot guameTtp 100 aHrcTpem, To eCTb OAHY AECATUTBLICAYHYIO MUNNIMMETpPA.
Takoe Mukpockonuyeckoe apobneHne HUTen No3BoNseT NPeAnoNoXnTb, YTO MEXaHU3M
MbILLEYHOrO COKpaLleHUs NpMpoaa MOorfa OCyLWeCTBIISATbL TONbKO Ha MOJSIEKYNAPHOM
YPOBHe.

Kakon Bug aHeprum npespaliaeTcs MbilILEN B MEXAHUYECKYIO SHEPTUIO NoAbEMA rMPU?
Mpeanaraemas cunosas cxema npuvHUMna MexaHmsama MblLLEeYHOro CoKpaLLeHus
AoImkHa 6e30roBopoYHO OTBEeYaTh BCceM TpeboBaHNAM U CBOMCTBaAM, KOTOPbIMMA

npupoaa Ha genuia Mbllllbl YeJslioBeKa.

Puc. 35. lNonepeyHoe ceyeHne Mblwla. ['ekcaroHanbHOe pacnosioXeHue

npotopnbpmnn. CHUMOK caenaH ¢ MOMOLLbIO 3NEKTPOHHOrO MUKPOCKONa.

Ecnu xxe cxema He 00bACHSET XOTA Obl OAHOIO N3 NEPEYNCTIEHHBIX CBOMCTB KUBOM
MbILULbI, TO 9TO 3HAYUT, YTO BCHA MOes CXeMbl HAKyaa HE roauTcs.

Mpexae yem NnpucTynnTb K paspaboTke BooObBpakaemomn cxeMbl, Hago cnepea
pa3obpaTtbCs B TOM, KaKOW XXe BUA 3Heprum npespaLliaeTcsa MbllLen B MEXaHUYECKYHO
SHepruto. B Hawem pacnopsXeHun MMeeTcsi BOCEMb BUOOB NPOU3BOAUTENbHbIX
3HEeprnin: TepMoanHaMmmnyeckas, aspoanHaMmnyeckas, rmgpogmHaMmmyeckasl, CoriHevHas,
aTtoMHas, agepHas, XuMndeckas, anekTpuyeckas.

[ns Toro 4tobbl MbIWLa coBepLiana paboTy, nobon BUA SHEPTUM JOKEH BObITb
npeBpaLleH B MEXaHNYECKYIO SHEPTUIO, NOTEHLUMANbHYIO (CXXaTasd NpyXuHa) unm
KMHETUYECKYIO (neTsaLwas nyns).

TepmoguHammnyeckasa aHeprust 4ns Hawunx pacCcy>KAeHUn He rognTcs, Tak Kak
npeBpaLleHne ee B MeXaHUYECKY0 0bs3aTenbHO TpebyeT n3MeHeHns obbema
paboyero Tena, a 06bem paccnabneHHon U COKpaLLEHHOW MbILLLbl MPAKTUYECKN He

MeHAEeTCA.



AspoanHamMmmnyeckasa n rmapoanHamMmyeckasl 3Heprum Takke He NoaxoadaT, Tak Kak ans
npeBpaLleHns Nx B MexaHn4eckyto Tpebyetca umpkynaumsa 6onblunx 06 beMoB rasos
NN XXNOKOCTEN, KOTOPbIX B MblllLax He HabnogaeTcs.

ATOMHasi 1 sgepHas aHeprnm, ConpoBOXaarLmMecs BblaeneHmemM BpeaHbIX
nyyYencnyckaHum, Takke UCKYaoTcs.

MpeBpaLleHne XMMMYECKON SHEPTUN B MEXAHNYECKYHO B OCHOBHOM BO3MOXHO TOJSIbKO C
MOMOLLIbIO OTBEPrHYTON HAMW TEPMOLAMHAMUKM UK Yepe3 meMbpaHbl, nyTem
HenocpeaCcTBEHHOIO NpeBpPaLLEHNST XMMUYECKOWN SHEPTUM B ANIEKTPUYECKYHO.
CornHeyvHas aHeprnsa Takke HenocpeaCcTBEHHO NPEBPALLAETCS B ANIEKTPUYECKYIHO.

OTn paccyxaeHnsa No3BoNAT caenatb NePBbI U BaXKHENLINIA BbIBOA: 4S9 MeXaHu3Ma
MbILLEYHOrO COKpaLLeHMs Npupoaa Morna BblbpaTb TONMbKO 3NEKTPUYECKYO SHEPTUIO,
HenocpeacTBEHHO NPEBPALLAOLLYIOCS B MEXAHUYECKYIO.

Kakue e cunbl MOryT A4ENCTBOBATb HA MOSEKYNSAPHOM YpoBHE npoTtodmnbpunn? Cunol
rpaBMTaLMOHHOIO MONS, CUITbl KOBANEHTHbIX CBA3EN U CUMbl 3NEKTPOMArHUTHbIX NOSEN.
paBUTALMOHHbIE CUITbI HUYTOXHO Marbl, UMW MOXHO NpeHebpeyb, MO3TOMY OCTaloTCA
TONbKO 3NIEKTPUYECKME CUITbI B3AUMOLENCTBUS MeXAy MoHaMu. [pyrnx cun
B3aMMOAENCTBUSA MEXAY MOSIEKYNIaMN Ha 3TOM YPOBHE CYLLIECTBOBATb HE MOXET.
MoaTomy «rmnoTesa CKONbXEHUS», BbiABUHYTAA 3apybexxHbIM G1uonorom Xakcnu,
HepeanbHa 1 oWwnboYHa, Tak Kak OHa He JaeT Hay4YHOro 06 bACHEHUS NepPeYNCIEHHbIM
BbILLE CBOMNCTBAM >XUBOW MbILLLbI.

BTopbiMm hakTopom, noaTBepKAaLWMM NPaBUITbHOCTb HaLWEro Bbibopa aneKkTpruYeckom
SHepruu, SBnseTca NyHKT 1 Hawero TEXHNYECKOro 3afaHuns, rae ykasaHo, YTo nogbem
rpy3a conpoBoXaaeTcs NageHnem a51ekTpo3apsaaa B MblLLLE M KaXKOoM
reoMeTpuYeCcKon ArnHe ee COOTBETCTBYET ONpeaeNneHHbIN aNneKkTpo3apss.
CnepoBaTtenbHO, UMEETCA HENOCPEACTBEHHAS CBA3b MEXAY 3NEKTPOSHEPINEN U
paboTon MbILWLbI.

Tenepb cTaBUM BOMNPOC: Kak NPEBPATUTL NIEKTPUYECKYHO SHEPTUIO B MEXaHUYECKYHD
paboTy Ha MONEKYNSIPHOM YPOBHE? DNEKTPOTEXHMKOM CO34aHO OIS
39TOr0 MHOMO MalUMH Y MEXaHU3MOB PasnNUYHbIX TUNOB. HO K MbilLam,
COCTOSAILLMM N3 MOJEKYI, UX KOHCTPYKUMS HenpumMmeHmma. OgHako
CYLLIEeCTBYIOT Npnbopbl, NO3BONSAOLLME INIEKTPOIHEPTNIO NPEBPATUTL B

paboTy C NMOMOLLIbIO HA3MEeKTPU30BaHHBIX MOJEKYIT.

Takum mexaHn3mMoM ABNAETCA dNeMEHTaPHbIN YY4EeHNYECKUN

_Pue. 36 Cxewa  griekTpockon (puc. 36).
WIENTPOCKONE:
A == xopnyc, B = 130+
fmon. C=@mn U = Bbl 3apshkaeTe anekTpo3apsaoM nenectkn Gymarv unm gonbriu,



CMNOXEHHOW nonosam, U KOHYMKM Bymarn pacxoaaTcs, Tak Kak OAHOMMEHHbIe 3apaabl E
— E otTankusatotcs.

PaboTa anekTpo3aps40B paBHa (3a BbIMETOM NoTepb) paboTe NpeoaoneHns
MorekynsipHon ynpyroctn 6ymaru. MoxHoO npefcraBuTb cebe u
Oonee CNoXHy CXemy.

B veTbipex3BeHHuKe (puc. 37) Monekyrnsl B BuAe WwWapHUpoB A 1
B 3apsikeHbl ogHOMMEHHbIMU 3apsidaMmu. Cunbl OTTankMBaHus
MeXAy HAMKW CO34aroT CUny nogbema rmpu.

[na nonyyeHns aTon cunbl Mbl BBENW B CXeMy ABa

anekTposapsga — A u B.

Ho Takas cunoBasi cxema NPOTUBOPEYUT NYHKTY 1 Hawero

Puc. 37. Cxema pomGonaannioro

CHAOBOrD  MWOTO3AEHHIIKA: TEXHUYECKOro 3aflaHusl, rae SKCNepUMEHT YTBEPXKOaeT, YTo

A w B — popomureAsiue  3apAAM,
C n D — orpunateastive aaprau

noabeM rpysa conpoBoxgaeTcs, Ha0bopoT, yMeHbLLIEHNEM
3apsiga.
Mo>xHO nogobpaTh cxemy, OTBEYaloLLYyH0 3TON 3agade. [na aToro BBeAeM B CXemy
MHOro3BeHHMKa eLle anekTposapsabl— C n D npoTMBONONOXHOMO 3Haka no
OTHOLLEHMIO K 3apsaam A n B. Beibepem konmyecTBO anekTpo3apsaaoB B Toukax A, B, C
n D Tak, 4Tobbl 3BEHbS Halwero pomba HaxoaunMcb B paBHOBECUU (MYHKTUPHaA cxema).
Tenepb oTHUMeM oT monekyn C n D no ogHomy 3apsaay, Toraa 3apsagbel D u C 6yayt
cnabee oTTankMeBaTbCAa ApYr OT Apyra, U paBHoBecue B ourype Hapywmtcs. [na Toro
4TOObLI BOCCTAHOBUTbL paBHOBecKe, Kk Toukam C n D Hago npunoXxuTb cuny, CNocobHyH
NOOHATbL MMPHO, TOrda BO BCEX 3BEHbAX MOJSIEKYN BHOBb HACTYyNUT paBHOBECHKE.
CornacHo 3akoHy coxpaHeHus aHepruu, paboTa, 3aTpayeHHasi Ha NOAbEM rpy3a Ha
BbICOTY, ByAeT paBHa aHeprun AByX OTHATbIX anekTpo3sapsagos y C n D.
Takyto cxemy MOXHO paccumntatb. OHa NOMHOCTbLIO YAOBNETBOPSAET TpeboBaHUIO NyHKTA
1 TeXHUYecKoro 3agaHus.
JTiobonNbITHO, YTO CXKaTb B NONEPEYHOM HanpaBieHUn 3TOT CUNOBON poMb MeLlatoT
Cvnbl B3anmooTTankneaHus 3apagos A n B. Ho kak TonNbko Mbl nepectaHeM CXUMaTb
poMO, Cunbl NPOTUBOAENCTBUA HALLMM NarnbLamM UCcYe3atoT, Tak Kak BCe Cunbl B pombe
ypaBHOBELLEHbI. OTO CBOMCTBO CXeMbl OTBeYaeT TpeboBaHMo NyHKTa 2.
WTak, npegnaraemyto MOHHYHK CUITOBYIO N1IEKTPOMONEKYSIPHYIO CXeMY NPUMEM B
KayecTBe 0QHOro 13 paboymx BapuaHTOB AN peLLeHNs Halen 3a4a4m B LienoMm.
Tenepb nepengem K pacCMOTPEHUIO NPOEKTUPYEMOro HaMW NpeaBapUTENbHOro

MexXaHn3mMma MblLLEYHOIro CoKpalleHuns.



Ha puc. 38 nsobpaxeHa mbliwua (buuenc) pyku yenoseka. [Ans ynpoLleHus 3agaym
nepBOHaYanbHO 3aMeHMM €€ CXEMOW B BUAE reOMeTpuyecKon omrypbl LLAPHUPHOIO
MHOro3BeHHMKa yannHeHHoro pomba. Ha yrnax no ropnsoHTanu cocpeotoumm
CKONJIEHNE NOSOXMUTENbHbBIX MOHOB, NO BEpTUKanM —
oTpuuaTesnbHbix. OQHOUMEHHbIE

3apagbl OTTankMBalTCA, @ Pa3HOUMEHHbIE
nputarnsatoTcsd. 3apsagbl 1 — 11 7—7 Ha

yrnax pomba nogobpaHbl Tak, 4To BCe
pasHogeuncTBYyoWMe cunbl KynoHa B

MHOro3seHHMKEe ypaBHOBELLMNBAKOTCA.

Puc. 38. YcnoBHast 3ameHa CunoBbIM MOHHBIM poMbBounaanbHbIM MHOFO3BEHHUKOM
MbILLLIbI PYKX YeNoBeKa.

Mo pacyeTy 31O HacTynaeT Npu yCNoBUK, €Crn NONIOXUTENbHbIE 3apsaabl cogepXaT no
OAHOMY 3apsay, a oTpuuaTenbHble No 7 3apsaoB M yron B BeplunHe pomba paseH 30°
(oTHOLWEHMEe yncna 3apsigos 1:7).

[nsa Toro 4ToObLl NOAHATL MMPO, HAAO cornacHo anarpamme (cMm. puc. 12) y6asntb
4yncno cBoBOOAHbIX OTpMUATENbHbIX 3apsa0B, TO eCTb Y6aBnUTb onpeaeneHHoe YMcno
9NEeKTPOHOB, Hanpumep, ¢ 7—7 0o 4—4. Torga yMeHbLUEHHbIe OTpuLaTenbHble
3apsigbl 4—4 6yayT oTTankmeBatbhes crnabee. CnegoBaTenbHO, A1 HOBOMO paBHOBECUS
CWN B MHOrO3BEHHNKe Heobxoanmo fobaBuTb BEC MMpU, KOTOpas crierka nogHMmMaeTcs
Hag cTtonom. [1nsa Toro 4to6bl NOAHATL ee elle Bbile, Heobxoaumo ewle 6onblue
COKpaTUTb YNCNO OTpULaTENbHbIX 3aps40B U T.4.

AHanornyHoe NocTeneHHoe paspskeHne MbllLbl Mbl Habnogaem Ha guarpaMmme (Cwm.
puc. 12. yqactok b—B) npu nocteneHHOM noagbeme rupu pykon. CrnegoaTtenbHo, AN
yAepXXaHNa OOHOro M TOro XXe rpy3a Npu pasHom CTeNeHN COKpaLLeHNs MbILLLLbI
TpebyeTcsa pasnnyHoe YNCro 3apsaoB B MbllwLe. MI3MeHeHne yrrnoB B MHOrO3BEHHUKE
970 noaTeepxaaeT. Takum 0b6pas3om, NyHKT NEPBbIA HALLEro TEXHUYECKOro 3aaaHuns
CXema yL4oBreTBopserT.

CornacHo 3akoHy coxpaHeHusi aHeprun paboTa Nnogbema rmpu Ha AaHHY BbICOTY
AOIMKHA ObITb paBHA 3HEPIrMN OTHATBLIX M3 MHOrO3BEHHMKa 3NIEKTPOHOB 3a BblYETOM
notepb. [MyHKT 2 yooBneTBOpPEH.

Yem Gonblue oTHMMaeTCa oTpuuaTenbHbiX 3apsaoB, TeM 60nbLle MHOTO3BEHHMK
npubnmxkaeTcs K kBagpaTty (cMm. puc. 38, Ill). Koraa yncno otpuuaTenbHbIX U

NONNOXUTESIbHbIX 3apA00B YpaBHAETCA, TO €CTb BO BCEX yriiax OCTaHEeTCA MO O gHOMY



3apsiay, MHOrO3BEHHMK MPeBpaTUTCS B KBaApaT U paBHOAEWCTBYHOLLME BCEX
3MeKTPUYECKNX cun (pacyeT noaTBepKAaeT 3T0) 3aCTaBAT MOHbI, PACMONOXEHHbIE Ha
yrnax keagpaTta, NpUTSAHYTbCS APYr K ApYry 4O CONPUKOCHOBEHWUSI MOMNEKY C Takon
CUIIOW, YTO MbILLLIA NpeBpaTMTCs B TBepAoe Teno, Mel Habntogaem aTo siBNeHne npu
KOHTpaKType, koraa KpoBooOpalleHne npekpallaeTcs, OKUCNUTENbHbIE peakummn B
MblLLILIAX HapyLlalTcsl, Bce cBO6OAHbIe oTpuLaTenbHble 3apsiabl HENTPanuayTcs u
OCTaeTCs TONbKO HEMTpanbHas MOHU3MPOBaHHAas cpeda, B KOTOPOW YMCHo
NONOXUTENbHbIX U OTpULATENbHBIX MOHOB PaBHO (MOHHAs CUMMETPUS).

IMyHKT 8 yoosneTBopsaeTcA.
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Puc. 39. lnarpamma cpaBHEHUS1 TEOPETUYECKON KPMBOW COOTHOLLEHUS ASTUHbI U
LWUMPUHBI MbILLLbI C KPUBOW, MNOMYYEHHOW NPU SKCNEPUMEHTE.

[nsa Toro 4To6LI CyauTh 06 OrpomMHOM BennumHe cun KynoHa — B3anMONpUTSXKeHUs
3NEeKTPO3apsaoB, AOCTAaTOYHO cKasaTtb, YTO ABa Pa3HOMMEHHbIX 3apsaa C KONMYECTBOM
aneKkTpuyecTsa No OAHOMY KyJOHY, yAaneHHble Apyr OT Apyra Ha paccTosiHMe B OAWH
KnnomeTp, nputsarmBatoTca ¢ cunon B 0,9 TOHHLI.

Tenepb HaQo NogymaTb, Kyda U3 MbiLULbl MOCNE CMEPTM YEroBEKA HanpaBisaTCs
OTHATLIE cBOGOAHLIE 3apsaabl U rAe OHU HEWTPAaNM3yHTCA.

B nyHkTe 10 ckasaHo, 4TO nocre nepepeskn HEPBOB KOHTPAKTypa He HacTynaeT.
CnepoBaTtenbHO, CBOOOAHbIE 3apsaabl U3 MbILLL, MPY KOHTPAKTYype MOryT HanpaBUTbCS
Mo 3NEeKTPONPOBOAHbLIM HEPBAaM B coepKallee nonoXuTenbHble 3apsabl MO3roBoe
BellecTBO. Ecnn HepB nepepesaH, 3apsabl He YNayT U KOHTpaKTypa He HacTynuT.
lMocne HenTpanusauum Bcex 3apsaoB U OKOHYAHUSA TPYMHOMO OKOYEHEHUS MbiLLLbI
CHOBa paccnabnsaTcs 0OCMOTUYECKUMU CUMaMU.

Mpw cokpalweHn anvHbl MblLLbl Mbl HAGMKOgAEM yBENMYEHME €€ NOMNEPEYHOIO

pasmepa rno aKcnepuMeHTanbHOW KpMBOW, n3obpaxeHHon Ha anarpamme (puc. 39).



34ecb Xe HaHeceHa 3akOHOMepHas TeopeTnyeckas KpMBas USMEHEHUS NonepeyHoro
pasmepa X Hawero pomba-MHOro3BeHHUKa Npu COKpaLLeHUN ero ANNHbI MO YPaBHEHUIO
x2 y=YK=const. PasHuua KpuBbIx He npesblwaeT 2%. 3TO roBopuT B NOMb3Y rMnoTesbl
MHOro3sseHHukKa. lNyHKT 5 ynoBneTBopeH.

B nonepeyHOM ceveHun HanpsKeHHY MbIWLy TPYAHO cxaTb. Manbubl BCTpeyaroT
cunbHoe npotuBoaencTeme OTKyaa BO3HMKAKOT TakMe YAUBUTENbHbIE CUSTbl B MblLLE?
Cxema MHOro3BeHHuKa 310 06bsCHsET. YToObI CkaTb B MONEPEeYHOM CEYEHUM MbILLILLY,
Hago cONM3NTb YypaBHOBELLEHHbIE MOMNOXUTENBHO 3apsXKeHHble MOoHbI 1—1
MHOro3seHHuka (cM. puc. 38). Ho aTo caenatb o4eHb TPYyAHO, Tak kak cunbl KynoHa —
B3aMMOOTTasrKMBaHUSA 3TUX O4HOMMEHHbIX 3apAA0B — MPENSATCTBYOT UX CONMMKEHMIO.
[MyHKT 6 yooBneTBopsieTcs.

CnepoBaTtenbHo, cunoBon poM6 (B nepeoM NpnbnmxeHnn) npasgonogobeH.
MpeanoxeHHasa cxeMa nokasbiBaeT, YTO Tak MOr Obl BbIMMSAEeTb 3eMeHTapHbIN
MbILLEYHbIV 3NeKTpoaBUraTeslb Ha MONEKYNAPHOM YPOBHE.

Heno ycnoxHsietcs

Ho geno ycnoxHsietcsa Tem, 4to poM6 — 370 courypa nrnocKoCTHasd, a ToHKas
npoTodunbpunna B Mblwe — obbemHas Tpyboudka (obonoyka), 3anofnHeHHasa nnasmom
n Mmonekynamu. [Ansa Toro 4Tobbl cmnoson pom6 ctan obbemMHon hurypour, emy Hago
npuaaTh BpalleHne BOKpYr BEpTMKanbHOW ocu. Toraa OH npeBpaTUTCA B ABa KOHyca C
0o0LWKMM OCHOBaHMEM, rae pacnonoxaTcs NnofnoXuTenbHble 3apaabl, a B BepLUMHax
OKaXyTCsl OTpuuaTenbHble, NO-NpexHeMy B OTHowweHumn 1:7. Llenoyka Takmx KOHyCcoOB
(pnc 40 1) n BygeT npeacTaBnaTb CUIOBOM Kapkac 06 beMHbIX TOHKUX NpoTomnbpuri.
Ho oHu copepxaTt B cemb pa3 6onblue oTpuuaTenbHbIX 3apsgoB, YeM MONOXUTENbHbIX,
a 9T0 NpmBesio Obl K MOABNEHNIO B MbILLLIE OFPOMHOro CBOBOAHOrO aneKkTposapsaa.
OTOro B MblilWuax He HabrngaeTca 3HauYuT, rae-To psSaoM ¢ oTpuuaTenbHbIMU
3apsgamMy AOMMKHO pacnoniaraTbCa paBHOE KONMMYECTBO MOMOXUTENbHbIX 3apsa0B, U
AENCTBUTENBHO, C MOMOLLbIO 3NIEKTPOHHOIO MUKPOCKOMA MOXHO YBUAETb, YTO B LIEHTPE
PacnosIOXXEHNS LWEeCTN TOHKUX NPoTonbpunn nomewaeTcs Toncras npotopmnbpunna,
oTaerneHHas oT Hux obono4ykon. [1na Toro 4ToObl B MblLLLIE BCE CBOOOHbIE
oTpuuaTenbHble 3apsaabl TOHKMX NpoTodmbpmnn Gbinm KOMNEHCUPOBaHbI, HE0BX0AMMO,
4TOObI B TONCTLIX NPOTOUOPUINAax LEenoYkn KOHYCHbIX MHOrO3BEHHUKOB UMEN
3epKanbHOe pacnosioXeHne 3apsiaoB, TO eCTb B BEPLUMHAX KOHYCOB — MOMOXUTENbHbIE

3apsdbl, @ B OCHOBaHUAX — oTpuuaTtenbHble (puc. 40, 11).



Puc. 40. Cxema 06 beMHbIX KOHYCHbIX CUITOBbIX

MHOIO3BEHHMKOB 3apSPKEHHbIX MOMEKY:

| — Leno4yka KoHYCOB; || — 3epkarnbHOe pacnosioXXeHue 3apsaaoB NONOXUTENBHO
N oTpuuaTenbHO 3apsXXeHHbIX NpoTodnbpunn; Il — npogonbHbIA pa3pes M1o-

Gunbpunnsl; IV - To XXe, CHATOE C NOMOLLbIO NTIEKTPOHHOIO MUKPOCKONa.

Ha pwuc. 40, IV nokasaHbl poTorpadus T. Xanawum, cHATaa 9NeKTPOHHbIM MUKPOCKONOM
c yBenumyenmem B 250 000 pa3 (BugHbl TONCTbIE (TEMHbIE) U TOHKNE (CBETILIE)
npoTodundpunnel), n pagom cxema astopa (puc. 40, 111). Ins cokpalleHnsa Mbiwyb
Hago yb6aBuTb YMCIO 3apsiAoB B BEPLUMHAX KOHYCOB.

OTOro MOXHO OOCTUIHYTb, yAanvB YacTb OTpUUaTENbHbIX 3apsa0B N3 TOHKUX
nNpoToMbpMnN N HENTPanNM3oBaB MMU YaCTb NOSNOXUTENBHbIX 3apAA0B B TONCTbIX
npoTodunbpunnax. Ho mexagy ToncTeiMn 1 TOHKMMK NpoTomnbpunnamm HaxogaTca
obonoykun. Kak ke OHM YyCTPOEHbI, €Criv 3Ta HenTpanusauus NPOUCXoANT TOSbKO Toraa,
Korga s1 «Xo4y» COKpaTuUTb MbiLULy?

Kak gomkHa 6bina npupoga yCTpouTb MEXaHM3M BOSIEBOrO COKpAaLLEHNSA MbILLILY

B TexHuke aHanormyHble yHKLMM BLINOSTHAET yCUNuTenbHasa paguonamna (Mnm
KpucTann nonynpoBogHuka). B 3aBUCMMOCTM OT BENUYMHBI NOTEHUMana,
NMOCTYNaloLLEero Ha CeTKy, aNeKTponpoBOAHOCTb Namnbl U3MeHAeTCs. MI3BeCTHO, YTO
HEKOTOpbIE KNETKM U MONeKynbl ob6nagatoT CBONCTBOM MOSYNPOBOLHUKOB.
CnepoBaTtenbHO, NO Hawen cxeme 0605104KN NPOTOMUOPUNIT AOMKHLI UMETb CBOMCTBA
paguonamn. Ecnv no HUM nponyckaTb cnabenwmne anekTpoTOKN — «TOKU OENCTBUSAY,
TO 0B0M0OYKN CTAHOBATCS ANEKTPONPOBOLAHBLIMU U YEPE3 HUX CMOTYT NMPOXOAUTD,

Hanpumep, oTpuuaTteribHble 3apdaabl And HEIZTpaJ'IVISGLl,I/II/I JTOJTOXUTESIbHbIX 3apAa0B



TONCTbIX NpoTONbPUNN. Takmm o6pas3om, TOKM AENCTBUA MOTYT perynmposaTb
BENUYNHY B3aMMHOW HENTpanusauumn 3apsaoB, CUMbl MbILL, U CTENEHb UX COKpaLLeHUs.
Tokn genctena CornacHo Hallen cxeme 060no4km NpoTohmnbpunn, Tak xe Kak
BOJTIOKHUCTOE BELLECTBO B HEPBAX — aKCOHAaX, HaCbILLEHbl OTpULUATENbHBIMU 3apsaamMu.
MoaroBoe BeLLecTBO HeCET B cebe CKonneHne NoNoXUTENbHbIX 3apaa0B. ONEKTPOHbI B
HepBax CTPeMSTCA HeNTpann3oBaTh 3apsabl.

[Ansa Toro 4To6bI 3TO HE NPOMCXOAMI0 CaMONPON3BOSIBHO,

npupoaa AosmkHa bbina co3gaTtb MEXaHU3M, PErYNMPYHOLWMIA ABUKEHME 3apsiaoB OT
HepBOB K Mo3ry. [o-BnanmMomy, 3TMM yCTPOMUCTBOM ABNSAETCA HEMPOH, KOTOPbLIM
3aKaH4YMBaeTCs Kaxabl aKCOH B MO3ry. K HEMPOHY NpUcoeauHSATCA OeHAPUTHI,
CBSA3blBalOLLME €ro ¢ ApYrMmMu HEPBHLIMW KNneTkamu Mo3ara. Ecnuv s xouy nogHATbL rmpio,
TO Yepes3 COOTBETCTBYIOLLNIA AEHAPUT NOCTyNaeT cnabenwmnm Tok B
NnonynpoBOAHUKOBbLIA HEMPOH, CBSA3AHHbIN aKCOHOM C MblLLEN. HEMPOH CTaHOBUTCS
3NEeKTPONPOBOAHbIM.

Boonb HepBa 1 ob6onoyek NnpoToudpunst HanpaensTCA HEPBHbIE UMMYSbCbl — TOKK
aencteus. OHKU perynupytoT TokM B 060no4Kkax n HeMTpanuaawumo oTpuuaTenbHbIX U
NONOXUTENbHbBIX 3apsaoB B NpoTtodmbpunnax. MHOro3aBeHHMKM CoKpallatTcs, u
MblLILA coBepLluaeT paboTy.

[na Toro 4To6bI MHOFO3BEHHWK B NPOTOOMOpUINax BOCCTaHOBUIT CBOK (hOopMy, Ha
MECTO HEMTpPaNM30BaHHbIX 3apsA0B AOIMKHbI ABUTbCA HOBble. OHM co3gatoTcs
KneTkamu B NMPOLIECCE OKUCIUTENbHbIX peakuui. Ecnn TOKkoB AeNCcTBUSA HET, 3apsiabl B
npoTodundpunnax He HENTPaNMU3yKTCH, BOCCTAHOBUTENbHbIX peakuun He obpasyeTca n
HeT oOMeHa BellecTB. OTO HabnogaeTcs nocne paHeHus akcoHa. Mblwua ymmpaeT u
BbiCbixaeT. CrnegoBaTenbHO, AaXe Korga Mbl CNuM, 4eHAPUTLI JOMKHbI obecneymBaTb
MUHMManbHbIE TOKN OEUCTBUSA, HEOOXoauMble anst 6ecnpecTaHHbIX XMMUYECKUX
peakumn n obMmeHa BeLLeCcTB.

Uem cunbHee n Yalle Bo30yxaatoTcsl TOKM AENCTBUIA, TEM MHTEHCUBHEE NOET
3aNeKkTpoobmeH n obMeH BeLLEeCTB B MblLULIAX, TEM 340OPOBEE N CUITbHEE CTAHOBUTCSH
YyerioBek.

Kak nogaepxuBaTb 3MeKTpo3apsa B opraHax YerioBeka Ha onpegeneHHOM ypoBHe
CornacHo Hawen cxeme MOMeKysbl MbiLLL, B OpraHu3Me XXMBOro YerioBeka Yyepes
mMeMbpaHbl 6ecnpepbiBHO MOHU3UPYOTCA XMMUKO-OKUCIINTENBHBIMU PeakunsamMm 1
HenTpanu3ylTca Ans coBepleHnsa paboTbl. [03ToMy Kak TONbKO AN NOAHATUA rpy3a
Mbl yaanum n3 obono4vek npotopmnbpunn Yactb oTpuLaTenbHbIX 3apsa0B, 3TO BbI30BET

HeﬁTpanmsau,mo rMmaBHbIX 3apAa0B. XumMmunyeckme peakunmn 6yﬂyT CTpeMUTbCA UX



HemMeaneHHO BOCCTaHOBUTb. HO Ha 3To HyXXHO Bpemsi. BOoT nouemMy ans yaepxaHus
rpy3a Ha OgHOW BbICOTE M ANSA NOAAEPXKAHNA NOTeHuuana 3apsga Mbllbl Ha
3a[jaHHOM ypoBHE 13 060n104eKk NPoTOGPUOPUINI AOSMKHBI BCE BpeMs oTbmnpaTtbes
oTpuuaTenbHble 3apsaabl Tak ObICTPO, YTOObLI HOBbIE 3apsiabl (06pa3oBaHHbIe
XUMUYECKMMUN peakuusiMn) He ycneBanu nx BoccTaHaBnmeaTtb. Yem GbicTpee mbl Gyaem
oTOMpaTb 3apsiabl TOKaMKU OENCTBUSA, TeM MeHbLUMIA 3apsag OyaeT octaBaTbCa B
obonoykax u B Mblwwile 1 Tem 6onbLuyto cuny ByaeT pasBmBaTb OHa, Tak Kak
OKUCNUTENbHbIE peakumm He ByayT ycneBaTb BOCCTaHaBnmMBaTth 3apsaapl. [lpocTon
npMMep NOSICHUT 3TOT NpoLecc.

B BaHHy HannBaeTcs Bofa Yepes3 NOCTOSAHHO OTKPbITbIN KpaH. Tak XMMuko-
OKUCNMTENbHbIE NPOLECChl BGecnpepbIBHO POXAAKT B MbiLULE BCE HOBbIE 3apsaabl
MNOHOB.

MoTenuuan oxucanTany i peaxuni Const=A_
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Puc. 41. DHepreTudeckumn 6anaHc. XMMMUKO-OKUCIINTENbHbIE peakLmMm MoryT
obecneunTb 60MbLLION 3anac ANEKTPOIHEPrUN B MbiwwiLax. Mo aHanormum: B

cocyae A 3anac Bofbl NogaepKMBaeTcs Ha BbICOKOM ypoBHe. B HepaboTatowen
MbILLLIE B CEKYHAY HENTPANU3yeTcsi Mano 3apsiioB — NEBbIV KpaH BblMyCcKaeT mMano
BOAbl, NO3TOMY B fIeBOM cocyae (HepaboTatoLlen Mbilwue) NogaepXnBaeTcsi BbICOKUM
YypOBEHb (NOTeHLMan 3apsagoB B MbiwLe). Ecnu mblwua HadvHeT paboTaTh, T.€. NpaBbIi
KpaH NofMOCTbI OTKPOETCS, yPOBEHb BOAbI B NPABOM COCyAe NOHU3NTCA

(MOHM3NTCA NoTeHUMan B MbiWLE).

Ho Ham Hago B BaHHe AepxXaTb pa3Hbll ypoBEHb BOAbI (Pa3HbI NOTEHUuan cBOBOAHbIX
3NeKTpo3apsaoB B MblwwLe). Torga Mbl OTKpbIBAEM KpaH criycka BoAbl U3 BaHHbI. Yem
Bornblle OTKPOEM KpaH, TEM HWXKe ByaeT NoAAepKMBATLCS YPOBEHb BOAbI B BAHHE, YEM
rpy3 TsKenee, TeM HUXKe HAOO0 AepXaTb NoTeHuman 3apsiaoB B MbllLe 1 TeM bbicTpee
1 6onbLUE INEKTPOHOB (T.€. AHEPIMM) HAO0 U3 MbILLIbI €XXeCEKYHAHO yaansTb. [MyHKTbI
3, 4 n 7 ygosneTBopeHbl (NogpobHo aTa cxema npueeneHa Ha puc. 41). Takum
obpasom, aHeprus yaansemMblx (HENTpanmM3yemMblix) oTpuLaTeNbHbIX 3apsAoB A0SHKHA
ObITb NPONOPUNOHanbHa (3a BblHETOM NOTEPL) MeXaHn4eckon paboTte, coBepLlaemMon
KPYMHbIMY 3apsiiaMn B KOHYCHbIX Lienoykax npotocombpunn.

A 4TO Xe Takoe yCTaJ'IOCTb? 910 — 3aTpaTta 3HeEPIrmn n HakonmneHume LnakoB.



CnepoBaTenbHO, YeM OornblUe B CEKYHOY HEMTPaNM30BbIBaTh B MbILLLE
3M1eKTpo3apsaaos.,

Tem Gorblue B Kaaylo CekyHay B MblliLe OyaeT oTnaratbcst OTOPOCOB NPOAYKTOB
obMeHa BeLLeCTB, KOTOpble AOIMKHbI YAANATbLCSA NPY ABUXKEHUN PYKU COKpaLLEHVEM
MbiwL. Ho ecnu pyka oepXXuT rpy3 HEMOABWKHO, TO LUMakM ByayT yxoauTb OYeHb
mMeaneHHo. CnegoearternbHo, ycTanocTb 6yaeT HacTynath 6bicTpee. BoT noyemy npu
MHOroKpaTHOM NOAbLEME M OMYyCKaHWM MMpPUY pyKa ycTaeT MeHblue. 1o 3Tol ke npuynHe

nowaapb Aaxe Ha nyry Bo Bpemsi e[ibl CTapaeTcs novalle maxaTb rofioBoM.
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Puc. 42. DnekTponpyXunHHasi Mogenb MexaHM3Ma MbILLEYHOro COKpaLleHUs:

| — MbilWwLa pacTarmBaeTcs CUnbHbIMK 3apsigamn B npotodunbpunnax. CunbHbin
9NEKTPOTOK B CONeHonAEe pacTAarmBaeT NPYXnHbI BbABUMAIOLLMMCS KENEe3HbIM
cepaeydHunkom C. || —Tokun gencteusa B obonoykax npotopmnbpunn Boi3biBaOT B

HUX HENTpanuaauuio, T.e. yMeHbLLUEHME 3apsaaa, BCNeacTBME Yero Mblliua
coKpallaeTcs n pyka nogHumaeTt rmpto. [py yMeHbLUEHUN TOKa B CONEHOMAE MPYXNHbI
aBTOMAaTUYECKM COKPATATCA U NOgHMMYT rupto, Il — Tok B coneHounae u
OKUCNUTENbHbIE peakuMu B MbiLLLE NOCIE CMEPTU UCHE3at0T, a NPYXMHbI U MbILLLbI

aBTOMaTU4ECKN CKUMaKTCA, HAaCcTynaeT KOHTPaKTypa,

CvinbHas yTOMASEMOCTb MbILLL, PYKWU MPU YAEPXaHUU TMpU Ha OAHOWN BbICOTE
NPOTUBOPEYUT 3aKOHaAM MEXaHUKW, yTBepXaarLwmM, 4To paboTa paBHa NponsBeaeHuto
cunbl Ha NyTb. [py yaep>xaHUu rmpu Ha OOHOM BbICOTE pyKa NyTU HE COBepLUaET,
NO3TOMY U 3HEeprnsa 3atpaynBatbecs He gormkHa! Ho Mbl owyliaem aTy 3atpary, B yem
Xe geno? A geno B TOM, YTO 3aKOHbl MEXaHVKN 1 TEPMOAMHAMUKN K paboTe MbILLLbl He
NMPUMEHUMbI, HO 3aKOHbI 3NIEKTPOTEXHUKM BCe HabnogeHns o6bACHSAIOT MNOMHOCTLIO.

B kauyecTBe aHanorMnm MoXHo paccMoTpeTb cxemy (puc. 42). 3a4ecb MblLLLbl 3aMEHEHbI
npy>xuHamu 1, 2 n 3. MNpy>XuHbI Cxanucb 4o npegena cConpuKkoCHOBEHUS BUTKOB

cunamm ynpyroctu metanna, Y MbilliL Takoe CoKpallleHne A0 NNOTHOCTU TBepaoro



Tena MoXeT HAaCTYNUTb TOMbKO NPWU KOHTPaKType, TO eCTb MIOHHOWM CUMMETPUK, Koraa
MOHbI KNETOK pa3HOMMEHHOrO 3Haka 3apsiAoB 4O npeaena npwxanucb Apyr K apyry
anekTpunyeckumu cunamm Kynona.

[nga Toro 4ToBbI PaCTAHYTb NPYXWHBI, B CXEMY HALO0 BKMIOYUTL KaTyLLKY
3S1IeKTPUYECKOro coneHonaa C xenesHblM cepaevyHnkomMm BHyTpU. Yem adpdpekTmBHee
TOK B BUTKaX conieHomaa, Tem 6orblue BbICOBbIBAETCA U3 HEFO CepPAEYHUK U TEM
CUIbHEEe OH pacTArMBaeT NPYXMHbI.

A B MblLILLAX YEM UHTEHCUBHEE 3apskatoT NPOToUOpmnmbl XMMUKO-
OKUCNUTENBbHBLIMU peakunsiMn, TEM CUNbHEE OTTanNKMBarTCa oTpuuaTenbHble U
NONoOXUTEeNbHbIE 3apaabl APYr OT Apyra u TeM CUnbHee pacTsarMBaeTcs u
paccnabnsetca mbiwua. Ytobbl pacTsHyTblie NPYXMHbI COBEpPLUMN paboTy nogbema
rpw, Hago ocnabuTb TOK B coneHomae U B MbllwiLe Tokamu aenctems (buotokamm) B
obonoykax npoTopmbpnnn Hago Bbl3aBaTb Takoe B3aMMOOEeNCTBUE MeXaY
pa3HOMMEHHbBIMW 3apsidaMn B NpoTodunbpunnax, npm KOTOPOM YMEHBLUNTCSA UX
obwun 3apag, pactTAarnBaoLwmMin MbilUbl, YTO NPUBEAET K MX COKPALLEHWIO U
noabeMy rmpu.

AcHo uTo paboTa, coBepLUeHHasi pyKoW, paBHa (3a BbIMETOM MOTEPbL) SHEPTUN YNCHa
3apaaoB, NOTEPSIHHbIX NpoTohmnbpunnamum.

MapKCUCTCKO-NEHNHCKast AnanekTuka roBOpuUT, YTO BCE SIBMIEHUS B MUPE

BbICTYNalT KaKk €ANHCTBO (TOXAECTBO) MPOTMBOMOSIOXKHOCTEN. DTO O3HAYaET
«npu3HaHue (OTKPbITUE) NPOTUBOPEUMBBIX, B3AMMHO UCKIOYatoLLMX,
NPOTMBOMNOJSIOXHbIX TEHAEHLMI BO BCEX ABNEHNAX N NpOLieccax NpMpoabi»™.
MocmoTpuM, OTBEYAET N 3TUM KOHLENUMSAM Npeanaraemas KOHCTPYKTUBHAsA CXxema.
O6Lwasa nges cxeMbl CBOAMTCSA K CrieaytoLemy:

1. MaTtepus mbiwwL (MOMEKynbl) YenoBeka MOHNU3NPOBaHa 3apsgamum
3NEKTPO3HEPTNN NPOTMUBOMOSOXKHOIO 3HAKA.

2. Monekynbl ¢ pa3HOMMEHHbLIMW 3HaKamu 3apsa0B BCHO XXU3Hb YeNoBEKa CTPEMSATCH
CXaTbCs B TBEpAOE Teno (Kak NpyXuHbl Ha puc. 42).

3. BClo XM3Hb XMMUKO-OKUCTIUTENbHbIE peakummn B onpeaeneHHbIX rpynnax Monekyn
MbILLIL, KOHLLEHTPUPYIOT CBODOAHLIE SNEKTpMUYEcKne 3apsabl OAHOMMEHHOIO 3HakKa.
OTn 3apsabl, OTTanknBasicb Apyr OT Apyra, BCH XXU3Hb YerioBeka NpoTUBOAENCTBYHOT
cunam cxatusi MaTepum, OHN PacTArMBaOT MbILULbl U OenatoT UX FOTOBbIMU K
paborTe.

* Akaa. B.A. Am6apuywmsiH. «[Mpupoga», 1970, Ne 4.

MoxxHo nn NnpoBEpPUTb Hallly CXemy onbITomM?



MoxkHo. Begb 4em cunbHee TOkM AencTBusS B 06onoyvkax npotodmdpunn, Tem HMxe
AOIMKEH NagaTh B HUX NOTeHUMan cBOGOAHbLIX OTpULATENbHbBIX 3apsiA0B, Tak Kak
OKUCNUTENbHbIE peaKkLMm He MOryT MIHOBEHHO MX BOCCTaHaBNMBaTb. [n1s NpoBepKu
9TOro ABMEHUSA HaNOXUM 3NeKTpoabl Ha buuencel ABYX pyk. Bknounm B Lenb
anekTpoMmumorpad u Ha4yHeM NOAHNUMATL MMPK0 OAHOW PYKOW. 3anucb NOKaXeT, YTO Ha
paboTatoLLen pyke noTeHumnan oTpuuaTenbHbIX 3apsiAoB NagaeT NponopuMoHansHO
BeCy rmpu. 3HaunT, onbIT NOATBEPXKOAET peanbHOCTb HALLEN CXEMbI.

B pesynbTaTte Mbl NpyxoanM K pagy BbIBOAOB. B yenoBevyeckoM opraHuamMe, CorfiacHo
Hallen cxeme, AoSMKHa nponcxoanTb 6ecnpepbiBHast 6opbba NPOTUBOMNOSTOXHOCTEMN.
Bcto Xn3Hb oTpuuaTenbHble 3apsabl B 000M104Kax U B aKCOHaxX CTPeMSTCS
HENTpann3oBaTb NOMNOXUTENbHbIE 3apsAabl MO3roBOro BELLLECTBA, HO HEMPOHbI UM
NPensaTCTBYIOT. BCIO XXN3Hb OKUCIUTENbHbIE peakunn CTPEMATCA NoA3apsanTb
MOJEKy bl MbILLL, 9NeKTpo3apsagaMum, HO TOKU OeNCTBUSA UM NPENSATCTBYIOT U HE
AONycKalT nepes3apsaaky.

Takum 06pa3om, BCHO KN3Hb MbILLLbl CTPEMSITCS COKPATUTLCS, HO OKUCIUTESNbHbIE
peakumm UM NpensTCTBYHOT.

Cxema yTBEpXaaeT, 4TO NOABbEM rpy3a MbllLA COBEpLUAET 3a CHET YCUITEHUSA TOKOB
AencTeus B 000no4vkax, yMeHbLUeHUs 3apsd0B B oborioukax u ombpunnax u
nocrnegyoLwero aBTOMaTU4YeCKoro CTPEMIIEHNS MbILLLIbI K COKPALLLEHWMIO, TO €CTb
NPUBNMKEHUIO K COCTOSAHUIO KOHTPakTypbl. CxemMa nokasbiBaeT, YTO Mbl B OCHOBHOM
NCNOMb3yeM SHEPIUIO MUK AN TOro, YTOObl MbiwUbl 6bINN MATKUMNA,
paccnabneHHbIMK, Ans Toro, YToObl BO BCEM OpraHn3me BOCCTaHaBNMBaNuCh
anekTpo3apsabl B npouecce obMeHa BeLLecTB.

CnepoBaTtenbHo, paboTa no Halen cxeme CoBepLlaeTCs MbllLamMu aBTOMaTUYECKN,
CTpeMneHnem matepumn cxatbcs cunamm Kynona. MoxeT 6biTb, UMEHHO 3TU TE3UCHI
MOryT 06BACHUTL NapagoKe, HabngaeMbln Ha CTPoKiKax, rae paboyve n Tabenbwuua
e0sT BMeCTe B CTOMIOBOW OAMH K TOT e 06en, XOTa BbiNonHseMasi MMun pabota CunbHO
pasnuyaeTcsa no aHeproemkocTn. CnegosBartenbHO, NyLa B OCHOBHOM Heobxoanma Ans
noaaep>KaHUs XU3HWN.

Bce paccyxaeHus, npuBedeHHbIe Bbllle, OTHOCATCS K BUOTOKaM, Bbi3blBalOLWMM T€ MU
WHble COKpaLLEeHNs MbILM Nog AEACTBMEM BOMEBbLIX HEPBHbLIX MMMYNbCOB. Ho ans
noaaep>KaHus XXM3HEHHO HEOBXOOUMbIX OKUCIUTENBbHBIX Peakuuin pasnnyHom
WHTEHCUBHOCTM BO BCEX OpraHax yerioBeka Heobxoaum annapart, perynmpyoLwmi
GecnpecTtaHHOe ABUWKXEHNE HENPOU3BOSIbHBIX BMOTOKOB. BCnOMHMM, YTO

6e3 6noTokoB B 060M104Kax NPOTOGPUOPUNIT OKUCIIUTENBbHbIE PeakUMn NpeKkpaLLatoTCs.



Takvm annapaTtom, onpegenstowmumM cuny bMoToKoB, SABNSETCS cneuvanbHas rpynna
AEHOPUTOB U HEMPOHOB B HAaLLEM MO3ry, perynupytoLlas xon Bcex NpoLeccoB
XUMUYECKNX peaKumin B Hawem Tene. C HacTynneHnemM CTapoCTn MEXKEeTOUHOe
NPOCTPAHCTBO U KIETKN NOCTENEHHO 3aLU1akoBbIBaOTCS, OKUCIIUTENbHbIE peakLmm 1
oOMeH BelecTB 3aTyxatoT. YTtobbl nogaepxatb 4eATeNnbHOCTb AEHAPUTOB U
OKUCNUTENbBHbIX peakumin, Hago BCHO KN3Hb BOPOTLCS CO LWakamu.

Moyemy B TOKax 4ENCTBUSA HE NOAOEPXKMBAETCA NOCTOAHHbLIA NOTEHUMan
3NEKTPO3HEPTUN?

Moyemy 3anncb BUOTOKOB HAaNOMMHAET 3yByaTyo NUHKKO? NoTeHumnan To nagaeT, To
yBENMYNBAETCH, N TaK OECATKN pa3 B CEKyHAY. 3a4eM npupoaa npugymana Takyto
A03UPOBKY, Takne CBOEro pofa «KBaHTOBbIE CKaYKM» TOKOB AENCTBUS, TaKyto
NPepbIBHOCTb OKUCIANTENBbHbLIX NPOLECCOB?

PaccmoTtpum Takon npumep.

MalumHMCT 3KcKaBaTopa NOCaXeH He NMLIOM K KOBLLY, a CIMHOW K Hemy. Kak xe
NOAHATb KOBLU C rPy30M TOSbKO 4O OnNpeaenieHHon BbiCoThbl? Hago pblyarom
yrnpaBfieHUsa NOAHATb KOBLU HEBLICOKO, 3aTeM NOBEPHYTLCS, MOCMOTPETb Ha KOBLU U
BbISICHUTb, KaK BbICOKO OH NogHANCS. Ecnn HegoctaTtoyHo, TO CHOBa NOBEPHYTLCS K
NynbTy yNnpaBneHus, B3ATbCA 3a pblyar M CHOBa MNOAHSATb KOBLU Ha Manyo 405t
BbICOTbl. ECnn 6bl MalwmHMUCT He o6opaymBancs, KoL B3neTen 66l MTHOBEHHO KBEPXY U
pasnomarn BCK MalUvHy, Npexae YeM MaLlUMHUCT ycnern Obl ONOMHUTBLCS.

TOYHO TakK Xe, No-BMANMOMY, OOSTHKHbI AENCTBOBATL AEHAPUTLI U HEMPOHbLI. [leHapuT
AaeT HeMpPOoHY UMMYNbC K NogbeMy pykon rmpu. ['mps 4yTb npunogHanacs. Nepsbin
AEHOPUT NpUKa3 OTMEHSIET, N TOK AENCTBMA NpekpawaeTca. Btopon aeHoput
coobLaeT nepBOMYy, Kakyto reomeTpu4eckyto hopmy NpUHANN MHOFO3BEHHWKMN B
MblLLILLE.

[ocTtaToueH N1 nogbem rupu unu man. Ecnmn man, To nepBbI 4EHAPUT AaAET HOBbIV
npukas HeMPOHY NPOAOIPKUTL NOABEM PYKN. MbilLa eLle HEMHOXKO COKpaLlaeTcs, 1
rMps NnogHMMaeTcs YyThb Bbiwe. CHOBa TOK ENCTBUA NpeKkpaLlaeTcs, 1 Tak 40 Tex nop,
noKa rmpsi He JOCTUITHET 3a4yMaHHOM BbICOTbI. Tak 1 OCyLecTBnseTcs

nogbeM rmpu: UMNynbC «Aa» — NEKTPOTOK pacxoayeTcs, noTeHuman nagaert;
UMMYNbC «HET» — MOTEHLUMar BOCCTaHaBNMBAETCA OKUCIUTENbHBIMU peakumsamu. «da»

— «HEeT», «Aa» — «HET»...
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Puc. 43. Cxema nuTaHusa 0gHON TOSCTOM M ABYX TOMKMX NPOTONOPUNN ceexen
nnumdon n oTBoA NPOAYKTOB 0bMeHa BeLecTB NMM@on B apTepuarnbHyo KPOBb Ha TeX
yyacTtkax mmopmnbpunn (no cedenuam JI—K, M—[), rae pacnonoxeHbl TONbKO

TONCTbIE UNW TOHKME NPOTOUBPUNILI,

Ecnu Bo Bpems nogbema rmpu Bbl Ha He€ CMOTPENU, TO BaLUKN «3pUTENbHbIEY
AeHOPUTbI AECATKM pa3 B CEKyHOY perucTpmpoBarnu BbICOTY ee nogbema. Ecnu Bbl Ha
Hee He CMOTpenu, TO AeCHATKU pa3 B CEKYHOY HE3aBMCUMO OT Bac BbICOTY Nogbema
KOHTpOSIMpOBanu AeHAPUTBI, «0cA3alowme» N3MeHeHme reomeTpmuyeckon oopmebl
MHOrO3BEHHMKOB NpoTodnbpunn.

Cxema nokasbiBaeT, 4YTO B Npupoae YernoBeka HET MOHATUS KTOPMOXKEHUE» (TO eCTb
3ameaneHne), a ectb TONbKO NpuKas AENCTBUSA U NPUKa3 OTMEHbI €ro AN KOHTPOrs
opraHamu «obpaTHon cBA3n». Taknm obpa3oM, BCS XM3Hb YeroBeka npeacraBnsaet
cobon 6opbby nogco3HaTeNbHbIX OMOTOKOB C TOKaMU AeNCTBUSA. Peakumm NoOHU3NPYT
MOJEeKynbl, @ TOKM OENCTBUSA HEUTPanNU3yIoT 3apsabl B HUX. Ecnn nepecnnat Toku
AENCTBUS, TO MblLLbI COKpaLLatoTes (paspsikatTtcd). Ecnu nepecnnat Toku
XUMUYECKNX peaKkLn,— MbILLLbI 3apsKatoTcd, paccnadbnsatoTcs.

Ansa perynupoBku (0bpaTHOM CBSA3M) XXU3HEHHbBIX NPOLLECCOB OpraHM3Ma 4esioBeka
9NEKTPOTOK OT AeHAPUTOB K HEMPOHaM JOSKEH NOCTyNaTh TakKe KBaHTaMu
(nopumsamm), 4TO, B CBOK OYepeab, AOIMKHO Bbi3biBaTb NPEPbIBUCTOE N3MEHEHNE TOKOB
OENCTBUS: «Aa» — «HET», «4a» — «HeT».

MTaHne KNeToK MbILLL, U O4MCTKa MX OT OTOPOCOB NpPoayKToB 0bMeHa BeLLecTs
OCYLLIECTBNAETCA MO Halwen cxeme Ha puc. 43, rae nsobpaxeH paspes No akCoHy O4HON
TONCTOWN N ABYX TOHKMX NpoTochmnbpunn.

3AKINIOYEHUE

CornacHo KpaTKoO N3NOXEeHHOW 30eCb CXEME, MbILLEYHbIN annapart ABndeTcd



CcBOe0bpasHbIM MOMEKYNSPHbIM BMOXMMUYECKNM SNeKTpoaBUraTenemM Becbma
BbICOKOIo KO3huLMEHTA NONE3HOro 4ENCTBMSA. ABTOP HM B KOEM Crlyvae He
npeTeHAayeT Ha yTBEPXKAEHME, YTO B XMUBbIX MbILLLAX MPOLIECC BONIEBOrO COKpaLLeHus
ocyulecTBngaeTca ob6a3aTtenbHO UMEHHO Tak, Kak 9TO ONUCcaHo B NpeanaraemMon cxeme.
OHa npuBegeHa TonbKo AN4 TOro, YTobbl 3fieMeHTapHO OO BACHUTD, C TOYKN 3pEeHUs
MexaHuKa U KOHCTPYKTOpa, BCe yANBUTENbHbIE, @ MOPOW U Nopa3uTenbHblIe CBOMCTBA,
HabnogaeMble HaMy NpU COKpPaLLEeHUN MbIWL. JTa CXema NnpuBeaeHa eLe 1 Ans Toro,
4TOObI KaXXabI YENOBEK NOHAN OrPOMHOE 3HaYeHUe PU3NYECKOM KynbTypbl B XU3HU, B
COXpaHeHuu 300poBbA U paboTtocnocobHocTU. Mo3ToMy NpeanoXeHHas aneMeHTapHas
CXema NocTpoeHa Ha MmaTepuane cpefHen WKonbl. 3Ta Cxema NpeanoXeHa eLle n ans
TOro, 4tobbl AaTb TOMYOK ANSA KPUTUYECKOTO NepecmMoTpa HblHE NMPUHATON COBEPLLEHHO
HenpaB4onofO0BOHOM C TOYKN 3pEHUSI MEXAHWUKU U ANEKTPOTEXHUKM runoTesbl [. Xakcnu
O CKONbXEHMM (B MOMEHT COKpaLLEHMSI MblLLLbI) TONCTLIX NpoTohnbpunn
OTHOCMUTENBbHO TOHKMX, ObpasytoLlem Kak Obl 3auenneHne 3ybyaTtbix konec. Kaxgomy
MEeXaHMKY MNOHATHO, YTO HUKAKOro CKOSbXEHUS B 3y64aTOM MeEXaHU3Me He CyLLIeCTBYeT.
Bonee ToOro, Npn CKONBXEHUN HET TOYKM ONOpPbI, rae 6bl MONeEKy bl MbILLL,
NoAHUMAaIOLLME COTHU KNNOrpamMMOB, MO Bbl HANTU TOYKY MPUOXEHUS CUN peakLmu.
B uenax gocTmxeHnsa NCTUHbI None3Ho Obino Obl NoABEPrHYTh NpeanaraeMyto MHOW
CXEeMy aHanuay, Hay4yHOn KPUTUKE U YCOBEPLLEHCTBOBAHMIO.

K coxxaneHuto, anekTpnyecknin NPUHLUN 3apoXaeHNs XN3HWU Ha 3eMrle He4oCTaTO4YHO
LUMPOKO yunTbiBaeTcs. [103TOMy MHOIrMe NpoLEeCChl B XXUBOW MaTepumn eLLe He
pacmngpoBaHbl 1 MHorne potorpadumn 3NEKTPOHHON MUKPOCKOMNUN BBOAAT B
3abnyxgeHue, Tak Kak OHM pacCMaTpMBalOT HE XUBYIO, @ MEPTBYHO MaTeputo, B KOTOPOM
BCNeACTBME HENTpanu3auumn 3NeKTpo3apagoB BCe pacrnofnoXeHne Monekyrn
nepepacnpegenunock- NMoatomy 1 matepusi Nog MUKPOCKONOM TEPSET CBO «XKUBYHO»
dopMy 1 3aKOHOMEPHOCTMN.

MopasuTenbHasa NpocToTa, OrMYHOCTL M BMECTE C TEM CINOXHOCTb MexaHu3ma
MbILLEYHOrO COKpaLLeHMs — OT LenecoobpasHoCTM 3apoXXaAeHUs apuTpoumTa 4o
MUKPOCKOMUYHOCTM NPOTOnBPpmnI — BCA 3Ta KOHCTPYKTUBHASA U dreKTpuyeckas
CXema NoCTPOEHUS NPMPOAOH MEXaHN3MaA MbILLEYHOIO COKpaLLEHNS BOUCTUHY
cnocobHa nopasuTb Aaxke camble CMeSble NOMbICIbI YenoBeyeckon haHTasuu.

* % %

NTak, B 9TON KHMUIre onnucaHbl BCe (hn3nonormyeckne MeponpusaTus, KOTopble MHOK
NPOBEPEHbI N KOTOPbIMKU S NONb3YOCb B HacTosiLee Bpemsi. Ho Ha aTom cBoto paboTy s

HEe CYMTal OKOHYEHHOW. S KONSI HOBbIE 3HAHWUS, CTaBSI0 HOBbIE OMbITbl, BHUMATENbHO



n3y4yatro onbIT N AOCTUXEHUA CneunarnimncTtoB, C KOTOpPbIMM COBETYHOCb HO nNoBoAy
KaxXgoro HoBOro wara B coBepLieHCTBOBaHUN N pa3BUTUN MOeWn cuctemsol. Bece
nones3Hoe, YTO NOACKaXyT HnTaTesn, 6yp,eT MHOW M3y4eHO CTOJIb Xe BHUMaTeJ1IbHO U

MNOJIHO.

CMoTpuTe Takxke:

AmocoB H. M. «Mog cuctema 300poBbsa»

MNagrokoB M. KO. «3anunckm dyayLiero Jonroxntens»
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