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B yyeOHHKe Ha OCHOBaHMM JAHHLIX aHATOMMM ¥ HU3IHOTOTHH YeNoBeKa moapoOHo
PACCMOTpPeHH DEaKUKWH OpPraHH3IMa Ha [BHUraTelbHYl0 aKTHBHOCTh. OCBelieHa ponb
HepBHOH, 3HAOKPHHHCH, CepAeYHO~-COCYOHCTON U PeCTHPATOPHON CHcTeM B peryaalun
oOMeHHBIX TIpoucccoB. PaccmoTpeHo BausHHe (dakTopoB okpyxkawoouwell cpeawl Ha
OBUraTe/IbHYIO AKTHBHOCT, H3JOXEHB NYTH ONTHMH3AUMM MEILIEYHON AeATeNbHOCTH
cropTcMeHoB. [IpoaHanysuposaHo Bo3fedcTeMe pa3NMYHBEIX 00LEMOB TPEeHHPOBOYHBIX
JAHATHH W NHTAHUA HAa ABUTATEALHYI0 AKTHBHOCTb, HIMEHEHWA YpPOBHA MEILICHYHOWH
JeATeLHOCTH, OOYCNOBAeHHBIE MpoLeccOM CcTapeHus, M cnocolbl MofdepXaHH|
aldeKBaTHOTO YpPOoBHS GH3HUYECKON MOATOTOBAEHHOCTH ¢ NOMOWLID OBHraTeNbHON
aKTHBHOCTH. B 3akmwuMTensHoOl yacTH paccMoTpeHbH NpodHAAKTHMKA H AeueHUe
pasiMyHbIX 3a60MeBaHMIt, B YACTHOCTH CepAeYHO-COCYIHCTRIX, OXHPeHHA H Haberta, ¢
NOMOIBK PHIHUECKUX YIIPAaXHEHNH K 3aHATHI CTOPTOM.

Ina cTyaeHTOB, Npenoaapare/eit, paboTHHKOB PpH3HYecKOH KYALTYPH W CTIOPTA.

¥ niIpyuHHKY Ha OCHOBI JaHHX aHATOMII Ta isiosoril JIOAHHN JOKIAIHO po3rasHyTo
Peaklii opraHi3My Ha pyxoBy akTUBHicTb. BHCBIT/EHO poNib HEpBOBOT, EHAOKPHHHOI, cep-
UeBo-CYOMHHOI Ta pecnipaTOpHOi CHCTEM ¥ peryasLii npouecie o6MiHy. PosrnauyTo BriMe
YHHHUKIB JOBKOJHINHBOTO CepeloBMIlA Ha PYXOBY aKTHBHICTD, BUKAREHO LUISXH OITH-
Mizallii M’30B01 BisNEHOCTI crtopTeMeHiB. [1poaHanizoBaHe BINHE pisHKX ofcsriB TpeHy-
BaJILHMX 3aHSTh Ta XapUyBaHHS Ha PYXOBY aKTUBHICTb, 3MiHH PiBHS M’A30BO1 JisfIBHOCT,
3YMOBJIEHi MIPOUECOM CTAPiHHA, Ta cnocofH MIATPHMMAHHA AZEKBAaTHOro piBHA dizHuHOI
TAroTOBACHOCTi 34 HOTIOMOrol0 pYXoBOi aKTHBHOCTL. Y 3aKmoyHidl YacTHHI posrnsHyTo
MHTaHHA MpodhiTaKTHKKH Ta NiKYBAHHA Pi3HHX 3aXBODIOBAHL, 30KPEMA CepUEBO-CYIMHHUX,
OXHPiHHA Ta Aiabety, 3a JomoMorol isHUNMX BIpPaR Ta 3aHATH CIIOPTOM.

JIna cTyaeHTiB, BHKNAMAYiB, MPaliPHHKIR QizHYKO] KYIBTYPH Ta CMOPTY.
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OT H333aTEeJIbCTBA

HspatensctBo “Onumimickas auTepatypa” HauvMoOHAIBHOIO YHHBEpPCHTETA
GH3HYECKOTO BOCIIMTAHUA U criopTa YKpaHHBI NMOATOTOBUIO — B MEpeBOne ¢
AHLIHICKOTO A3blKa — YIeOGHHK “Ou3HoN0THA CNOpTa M ABHIATeABHON aKTHB-
HOCTH”, HAMHCAHHHH H3BeCTHHMH aMEpHKAHCKHMH YY¢HHMH — JDkekoM Yun-
Mopoum U IBHiaoM KocTiuioM.

BoiGop 3To#i KHUTH Cpeid MHOXECTBA APYTHX OGYCAOBNEH NMpeXae BCETO TEM,
YTO £¢ ABTOPHl CYMENH YCEHO 00beIHHHTD COBpeMeHHbIE 3HaHHUA, HeoGXoaH-
MHI¢ CTIELHHANHCTY B 061acTH (H3HYCCKON KYNBETYPH M CIIOPTAa MO pasHoobpas-
HHM aclextam ¢H3HONOIMH CIIOPTA K OBHTATEeNBHOW aKTHBHOCTH B LejoM. B
KHMFE OTpaXeHhl NOCTHXEHHUs cOBpeMeHHoH OypHO pasBHBalOHIEHCA MEAHKO-
OHONOTHYECKONH HAayKH, HCTIONB3YIONEH HOBelIIe MeTOIL HCCNENOBAHUA.

Ilo cBoel cTpYKTYpe W codcpXaHHIO YMeOGHMK HaMHCAaH TAKKM oGpasoM, uTo
ofy4alolUHHCA Mo HeMy CTYACHT B DaBHOM CTETISHH HalleNCH Ha MoAyYeHHe 3Ha-
HWi{, HeoOXCOMMHBIX KaK IUIA TPEHepa, TaK M A8 cliellHATHCTOR B 061acTH (PH3H-
YeCKOTO BOCTIMT2HMA H GU3W4ecKol peabuanTalby.

B xnure JIx.¥YunMmopa u J.Koctiwina xopollio yYTeHO TO, YTO B MOCIEIHHE
rogel MHoFHe Haubonee MHTEPECHBIC H BaXHEle Pe3VABTATH HCCISIOBaHHM B
obnacti CIOPTUBHON QHUIUONOTHH, HeoOXOMUMBE KaK LA CNOpPTa BHCIINX 1OC-
THXEHHH, TaK U ISl MAaccOBO-0340POBHTEIIBHOIO CTIOPTA, NMOMYYeHbl YYEHBIMH
pa3sHHX cTpaH “Ha cThlKe” (BHINONOTHH €O CMeXHHMH MHCIHITHHAMH — Mop-
donorneii, 6uoxuMuell, SHoMexaHHKOH, CMOPTHBHON MelWUWHON, ofillelt Teo-
pHell GUIHYECKOTO BOCITHTAHHA Y CMOPTHBHOW TPEHHPOBKH H Ap.

B y4yeOHHKe A0CTATOYHO NMONTHO U NOCACIOBATEALHO, SCHO H NOHATHO, XOpO-
LWHM JINTEPATYPHEIM A3HIKOM H3/I0XEHB MporpaMMHEIe (M CBEPXIIpOrpaMMHBIE)
MatepHanbl, HeolxoauMble cTyZeHTaM — OyIylluUM clieUHalHcTaM B o6racTi
(PU3HYeCKON KYABTYPH W CIIOPTa, B TOM YHCHE H CTYICHTAM — OYIyHIMM CIieLH-
anucTaM B o6nact pu3nvecKofl peaGHIHTALIHK.

K uHCIty ACCTOHHCTE y4eOHHKa CIeAyeT OTHECTH B TO, YTO B HEM OTCYTCTBYET
H3NHIIHAA JeTaiM3auns cyryGo GH3HOJOIHYSCKUX 3HARMA, KOTOPHIE, BOZMOX-~
HO, MPUTOAMAHCE OB CIIELHATHCTY-0HOJOrY WIIH MEIHKY, OAHAKO He TaK BaXHHI
INS TpeHepa HAH npenodaBatens pMsuyeckoil KyIBTYpPHL.

Y4yeGHUK NpefHa3Ha4YeH TPeXAe BCEFO MTA H3yYeHUA HIHONOTHH CIOpPTa,
HO OH MOXET ¢ YCIeXOM UCTIONB30BATLCS NPH H3YYEHHH APYTUX MeTHKO-0HON0-
FHYeCKUX AUCLHIUIHH.

Pan pasnenoB yyeGHMKa, Oe3yCnOBHO, NIPHBIEYET BHHMaHHE acliMpaHTOB W
couckareneit HayyHuIX creneHedl B ofnacTH H3HYecKoH KyNbTYPEl H CNOPTA, a
TAKXe BCEX, KTO HHTepecyeTca npobieMaMH CIiopTa, 3I0POBeTO 06pa3a XU3HH U
OONTONETHS.



Ipeancrosne k pyccKkoMy H3AAHAIO

Iepero Ha pycCKMil A3EIK NepBOroe H3daHus Haiiell kHury “dn-
3NOJIOTHA CMOPTa H ABHTATS/ABHON aKTUBHOCTH™ MBI pacli¢HHBaeM
KaK GONBINYIC 4¢CTh H ¢ YIOBOJABCTBHEM OTMEYaeM 3TO.

B To BpeMg KaK cOPTCMEHH! B TeQeHHe MocieaHHX 40 neT Be/n
OCTPOE COMEPHHUYSCTBO MeXIly cobBoif, ydeHHe HaUIMX ¢TpaH YCTa-
HABJIUBANH TecHEBIE JHYHBIE KOHTAKTH, 0OMeHHBANTHCEH BaXHON Ha-
yuHOl HHpopMaUMeit O PAINHYHEM NpobieMaM NoArOTOBKH CHOPT-
CMEHOB, a TAKCKe pe3VABTaTaMH HCecNeDOBaHWH B o6/acTH CTIOpTHE-
HeiX Hayk. [losToMy COBEplIeHHO €CTeCTEReHHO, YTO MATepHal,
CONepXAIHACA B 3TOH KHHUTe, CTAHOBHTCA HOCTYIIHHIM 1A YWTaTe-
Jis1, BAANEIOETO PYCCKHM A3HKOM.

Mpl HapeeMcsl, YTC YUeBHUK MOCAYXUT OCHOBaHWEM AAs rinybo-
KHX 3HaHWH 0 PHIHONOTHH CNOPTa H MBILLIEYHOH HeATeALHOCTH CTY-
JEHTOB, HAYMHAIHIMX CBOI OpodecCHOHANRHYIO Kapbepy.

M&l paccuHTRIBaeM Ha TO, YTO CHemyiollas reHepallHad YYeHHX
6yIeT NpOROIXATh TPANHI{HH COTPYAHHYECTBA, COBMECTHRIX HCCAe-
HoBaHHUH, 4YTo 6YIET coneiicTBOBaTh Ilepexody HCCHeI0BaHHit B 3TOH
OGJIACTH HA HOBHI, GoNiee BEICOKHIT YPOBEHB.

Hwcex Yuamop,

Yuusepcurer irata Texac, Oraiio

IBeud Kocmuaa,

YHusepcurer bonn creitt, MyHen, MHavaHa



HPEAUCTIOBHUE

Hawe Temo — YAUBHTENLHO CHOXHHIH Mexa-
HH3M! Bece ero KJIeTKH H TKaHH MOOACPXMBAIOT
Mexiy cofoit CBA3E H MX JeATeNIBHOCTD YETKO CKO-
opaMHHpoBana. TpyIHO NMpeJCTaBHTh, HACKOILKO
coriacoBaHHO (PYHKIIMOHUPYIOT BCE CHCTEMBI Ye-
noeeqeckoro Teia. Jaxke cefivac, Korla Bb! CHAN-
Te ¥ YHTAETe 3TH CTPOKH, Ballie ¢cepalle MPoKadu-
BaeT KpOBb, HAMPABAAA ¢€ 10 BCeMY OpTaHH3MY,
Balll KHIISYHHK aGcopOHpYeT ITHTaTe/IbHEIE BeElle-
CTBA, Bl MOYKHM BHIBOAAT W3 OpraHM3Ma Mpo-
IOYKTH pacriama, a Jjerkue ycBaHBaloT KUCHODOI,
BalUM MBIIIIH MOMOTAKT J¢pXKaTh B pyKaX 3ToT
yuyeBGHHK, TOTAA KaK TOJAOBHOM MO3T “3aHAT” Yre-
HHeM. W XoTa Bbl, YHTas, OTABIXaeTe, Ballle TEJAO
(M3M0AOTHYECKN AKTHBHO, M HpeNCTaBBTE, Ha-
CKO/IBKO MOBHILIAETCA aKTHBHOCTBE BCEX CHUCTEM
OPraHH3Ma, KOTAa Bbl AKTHEHO OIBWTaeTeCh, C YBe-
JAYyeHueM H3HUECKON Harpy3ku BO3pacTaeT H
dusnonorYeckas aKTHBHOCTb MEILIL. AKTHBHEIM
MB{IIILAM HEOOXOOHMO GONbINE MUTATSALHEIX Be-
IeCTB, Donblie KHcAopoaa, H0/ee BEICOKAsA CKO-
pocTh OGMEHHLIX Mpolieccor U Honee addeKTHR-
Hoe BHBeIeHHE NMPOAYKTOB pacnaga. Kak xe pea-
THPYET OPraHM3M Ha BblcoKHe dH3HOMOrHYeCKHe
TpeGoBaHus, NpeXbABIseMble HPHUIUISCKOMN aKTHB-
HOCTHI0?

370 KIMOYEBOH BONPOC NpH H3yYeHHH GH3H-
ONOTHH CTOPTa ¥ MBIUSYHON AeATENBHOCTH, Ha
KOTOpPBIl HaeT oTBeT JaHHBIH yyeOHRK. Mbi npe-
CNefOBAIM Oelb Ha OCHOBAHHH H3BeCTHHX BaM
H3 Kypca aHAaTOMHU 4 HHU3HOMOIHM 3HaHHH no-
Ka3aTh, KaK Hallle TeJO BRITOJAHAET DUIHYeCKYIO
paboTy H Kak pearupyeT Ha MHIIEYHYIO AeATENb-
HOCTb.

[Neppas maga npelcTapsaeT COOOH HCTOpHYEC-
KHit oUepK © 3apoXACHHH H CTAHOBNEHHH dH3H0-
JIOTHH CIOpPTa H MHIISYHOR JesTeIbHOCTH Ha Base
POACTBE¢HHBIX JHCLIMITIHH — aHATOMHM H dbH3Ho-
sorud. B xaxmol yacTH yveGHHKA paccMaTpHBa-
I0TCH OTHeNbHHE (PHIHONOTHYSCKHE CHCTEMH, HX
peakiid Ha KpaTKoBpeMeHHBble (pH3HYecKHe Ha-
TPY3KH, a TAKKe HX alanTallHOHHBIE peakKUMH Ha
NMPONOIIKHTEABHBIE PpU3HdecKHe Harpy3kH, Yactb 1
MOCBALIEHA COMIACOBAHHOCTH AeHCTBUA MbIILIEY-

Holf H HepBHOM CHCTEM, HampaBJICHHBIX Ha BEI-
noiaHeHne apmxeHud. B yactu Il paccmarphHpBa-
IOTCS OCHOBHBIE SHEPIeTHYECKME CUCTEMB!, a TaK-
Xe poib SHAOKPHHHOH CHCTEMBl B pETrYJASsUHH
06MeHHBIX TpoueccoB. B vacTH 111 Mbl 3HaKOMHM-
¢ ¢ QYHKUHMAMH cepaeYHO-COCYIHCTON H pecIu-
paTOpPHOH CHCTEM, B YACTHOCTH TPAHCIIOPTOM [MH-
TaTeNbHHX BEMIECTB M KMCNOPOAAa K AKTHBHEIM
MBIULAM M BhIBEJeHHEM H3 HHX NMPOAYKTOB pac-
naja B npoilecce MBILWICYROH ASATENBHOCTH. '

YacTe IV nocesiicHa H3YYeHHIO BIHAHNS (aK-
TOpOB CKpYXalolieh cpeabl Ha ABHTATENBHYIO aK-
THBHOCTH. PaccMaTpHBAIOTCS peaklldid OpraHM3-
Ma YellOBeKa Ha IOBBILICHHYIO U NMOHUXEHHYIO
TCMIIEPATYPY OKpyXalowWeii cpellbl, MOHUXEHHOS
(B YCHOBHAX BHICOKOTOpPLA) W MOBBIECHHOS
{np# morpyXeHuy Ha rayoHHy) atMocdepHoe AaB-
JeHHe, 3aBepillaeTcsl 3Ta YacTh paccMOTpPeHHEM
YCIOBUA BAUAHHMA YHUKANBHOW cpelbl — Hege-
COMOCTH.

B g9acTu V H30XeHH NMYTH ONITUMH3aLHH MbI-
LIEYAOH ACATSABHOCTH CIIOPTCMEHOB. AHANH3H-
pyercA BAHAHHE pasjJdYHHX 06beMOB TpeHHpO-
BOYHLIX 3aHATHH, paccMaTpHBaeTcs Heltecoodpai-
HOCTb HCTTONB30BAHMA NPenapaToB, KOTOpHe, Kak
VTBEPXNAIOT, CMOCOGCTBYIGT MOBHILIEHHIO pado-
tocnoceOHOCTH. M3y4aloTea Takke NBLLIEBbe 10-
TpeOHOCTH CNOPTCMEHOB W BAMAHHE MMHTAHUA Ha
IOBUTaTeNIbHYIO aKTHBHOCTEL. 3aBepillacTCs 3Ta YacThb
PaccMOTPeHMEM 3HAYHMOCTH ONTHMAaNbHON Mac-
CH TeJIa [N 3aHATHHA CIOPTOM.

IlecTas yacTh NMocBAIUEHA OCOOBIM KaTETOpH-
aM cliopTeMenoB. BHadane paccMaTpHBaloOTCs NIpo-
HeccH pocTa, pasBHTUA W WX BAMAHME Ha JABHTIa-
TeIbHYIO CIIOCOOHOCTh MONOOBIX CMOPTCMEHOR.
AHUTH3IHDYIOTCH H3MEHEHHA YPOBHSA MHINEYHOR
IeATeNbHOCTH, OOYCNOBNCHHHE MPOLECCOM CTa-
PEeHH4, C1Ieco0bl MoAASPXAHNA aleKBaTHOTC YPOB-
HA (U3INUecKol MOATOTOBNCHHOCTH C NMOMOILBIO
IBHraTeNIbHOH aKTHBHOCTH. PaccMaTpHUBaloTCs HO-
JIOBBIC Pa3iMYMA, a TaKKe 0cOGEHHOCTH MHMILeY-
HOWH JedTe/IbHOCTH XeHIWH-CITOPTCMEHOK,

3akmouutenshasg VII gacth yyeOHWKaA MOCBA-
IcHA BOMIPOCaM MpOMIAKTHKH H JleyeHHA pas-



JHYHBIX 3a0oNeBaHMi ¢ MOMOIIbIO (PHIHYSCKHX
YTIIPOXKHEHHI H 3aHATHH CNOPTOM, UX HCIIONB30~
BaHMA Iis peaOMaHTauud. [naBHoe BHHMMaHWe
ofpalileHO Ha TaKHe¢ pacnpOCTPaHeHHEIC B MHpe
3aboneBaHMs, KaK CepaciHO-COCYANCTRIE, OXHpe~
HHe 1 mHader, 3aBepiaeTcsa yyeOHHK paccMoTpe-
HHeM BEIOOpa QH3HYCCKHMX YIIPAXKHEHHH 1A co-
XpaHSHHA H YKPEIIIeHHA 300POBLA K YPOBHA (M-
3UYECKON NICArOTOBICHHOCTH.

“OU3HOTOIUA CIOPTA M ABUTATeNEHOH aKTHB-
HOCTH” TIpPEIaracT HOBBIH TOHXO K H3YYCHHIO
STHX ABYX (PH3HOJNOTHYECKHX IMcLMILIAH. Hau-
Gosice BaXHEIE MOMEHTH! BHLICAAIOTCA PYOPHKOH
“Kniouepasa no3uuusa”. KoHTponbHbIE BOMPOCH B
KOHUE KaXIOoH I/1aBbl [T03BOMAIOT HPOBEPHTD, KaK

Bbl YCBOMAH H3MOXeHHBIH MaTtepuan. 3asepilaeT-
¢4 Kaxmas rasa UHPPOBHIMH CCHUTKAMH, a TAKKE
CITUCKOM PEKOMEHIVEMOM JTHTepaTypHl, Jalolleit
JONOJTHUTENBHYIO HH(OpMALIHIO TIO BOTIPOCAM, KO~
TOpLHIC Bac 3aHHTepecoBaid. B KoHue yyeOHHKa
npuBeleH “CloBapb KMIOYEBBIX TOHATHI,

MH Hameemcsi, yTo HH{OPMAalLHA, JaHHas B
yuelHHKe, OyAeT CTHMYNHPORATD JalbHeRes H3y-
ueHlie ITOro HOBOTO H HHTEpecHOTO NpeamMeTa. Ma-
JIOXEeHHBIA MaTepHall Tole3eH ¢ NpaXTHYeCcKoi
TOYKH 3peHHA He TOJIBKO TeM, KTO pelllUT BCephes
3aHAThCA DH3HOIOMMEH CNopTa H MBEILCYHOH de-
ATENLHOCTH, HO H BCEeM, KTO XOUYET OCTABATLCS aK-
THBHBIM, 3A0pPOBBIM M DH3HYECKH [IOATOTOBACH-
HEIM.



TFTaraea 1

Bpenenne
B PH3HOJIOTHIO YIIPAXKHEHHH
H cnopra

Teno yenoBeKa — yOUBHTEABHHN MexaHHsM! B
HeM APOHCXCAHT OeCKOHEYHOe MHOXECTBO OTAHY-
HO KOOPAMHUPOBEHHBIX ABNeHW. OHU ofecneyun-
BalOT HEMpPEPbIBHOE OCYLUECTBICHHE COXHMBIX dyH-
KUWH, TaKHX, KaK 3peHMe, JbiXaHMe, cayx, obpa-
6oTKa WHpopMalHid, 06e3 Balllero co3HATENbHOTO
yeunua. Ecau Bl BeTaHeTe, mbHifieTe Ha YIMUY H
HayHeTe GeraTh TPYCUOH BOKpYr XUNOTO MACCHBA,
B AcficTBHE NPRAYT MOYTH BCe CHCTEMb! Balllero
OpraHM3Ma, MO3BOAAN JIerKo nepeiiTH OT cocTos-
HUSA NOKOA K COCTOSHUIO GHH3INYECKOH Harpysku.
Ecau Bhl Gyaere eXeAHeBHO 3aHHUMATBHCHA TakMM
0obpa3oM U MOCTENEHHO YBEIHYHEATh TPONOIINKU-
TeNBHOCTs W MHTEHCHBHOCTL Gera Tpycuoit, Balu
OpraHW3M amanTHpyeTcs M Balla pabora cTaHeT
Bonee »PpdekTUBHON.

B TeyeHHe cTONETHH YUeHBle H3YYaNY, Kak pabo-
TaeT OpraHM3M YeNopeKa. B rocneaHune HeCKONbKO
CTONIETHIT HeOoNBIad, HO SHCTPO YBeTHYHBAIOMAS-
¢S TPyNna y4eHBIX 3aHANACh H3YYeHHEeM TOro, Kak
H3MeHsaoTe HYHKUHMA WK dusnolorus opraHuaMa
BO BpeMA 3aHATHI dH3UvecKoN NeATeSIbHOCTRIC H
cfloproM. DTa [MaBa 3HAKOMUT Bac ¢ GHIHONOTHEN
YNpaXHEHHI ¥ CIIOpTa, a TakKe COOEPXHT UCTOpH-
yeckuil 0630p, KOTOPHIA MO3BONUT OOBICHUTL He-
KOTOpHEe OCHOBHBbIEe IOHATHA, H3M0XEHHBE B HOC-
AeAyIOLHX TAABax.

Hcropua sapoxaenns GH3HOMOMH yIipaxHeHHH
B CIIIA cBfzaHa riaBHBIM oBpazoM ¢ WMeHeM [laBu-
na Bpioca insna, cbiHa XaH3accKoro gepMepa, Yed
HHTepec K PM3HONOMMH MPHBEN €ro K HUCCNenoBa-
HHIO COCTABa KpOSHK Kpokoauna. K cyacTblio AN Hac,
3TOT MO0 YUSHBI BCKOpe HANMpaBHJ CBOH MC-
CNeJoBaHU HA YeN0BeKa, CTAR NEPBHIM JHPEKTOPOM
ocHoeaHHoft B8 1927 r. [apeapackoll gaGopatopHH
1O M3YYEeHHIO ABIEHHA ycTadocT. B TeueHue Beeh
CBOEH XM3HH OH MHTepecoBalics (HHINOAOMHEH H ITPH-
cMocodAAEMOCTBI0O MHOTHX XU BOTHBIX, CYLLECTBYIO-
LIMX B KCTPEMATBHBIX YCACBHAX OKpYXaloLleit ¢pe-
apt. Ograke B.B.Junn Gonee HiBecTeH CBOMMM HC-
CleJOBAHMAMM peaKUH¥ OpraHMiMa 4eloBeKa Ha
dusMUecKe HATpY3KH, Xapy, BHICOKOTOPLE ¥ Jpy-
rue daxTopsl okpyxawueii cpeasl. Jokrop B.B.Jwun
BCErJa CAVXUN YeT0BeYecKol “MopcKoll CBHHKOM”

v

B 3THX WCCNeJoBaHMsX. 3a 20-fieTHee CYUIECTBOBa-
HHe Tlapeapackoil naGopaTopHH UM W KoJleraMu
Gpino HanmucaHo 330 HayYYHBIX cTaTeil, B TOM 4HUChe
KiaccHdecKHit Tpya “XKu3Hb, Xapa H BhICOKOTOpbE”
[3, 4].

CYIIHOCTB $U3HOJI0TUH
YIIPAXHEHWUA U CIIOPTA

B ocHoBe QU3HUOMOTHH YIIpAXHEHHN K CIIOpTa Je-
XaT AHATOMHSA H OUIHONOTHA. AHATOMHA M3ydaeT
CTPYKTYDY U GopMy, KIH MopdoJIOTHIO, OpPraHH3Ma.
OHa faeT NpeNcTaBlieHHE O CTPOSHHH PasIHYHBIX Ya-
cTefl Tena ¥ UX B3auMoaeHcTeHH. PusHoMOrHA U3Y-
yaeT GYHKUMKH OpPraHK3Ma: Kak paboTaloT CHCTEMb
OpraHoB, TKaHeH, KNeToK, a Takke KaK HHTerpHpy-
10TCS HX DYHKUMK ¢ TeM, YToObl peryJIHpOBaThL Cpeay
opraHuaMa. TlockonbKy GH3INOMOrHA XapaKTepusyer
GYHKUMH CTPYKTYpP, HellenecoodpasHO HaYMHATh e
H3yyeHue, He UMes NpeACcTaRICHHSA 00 aHaToOMKH.

QOuakonorua yIpaxXHeHUH W3ydaeT MIMeHeHHs
CTPYKTYp B GYHKUHN OpraHHW3Ma nod Bo3AeHCcTBH-
€M CPOYHBIX ¥ J0ArOBPEMEeHHBIX (PHIHYECKHX Ha-
rpy3ok. CriopTieHan GU3HONIOrng NpUMeHAeT KOH-
UenUHH PpU3HOAOrHN YIpOKHeHHH B Tpollecce nod-
FOTOBKH CNTOPTCMEHOB, a TaKXe WA YAYYLleHHa HX
CIIOpTHBHON JesteneHocTy. Takus ofpazoM, cnop-
THBHAS GHIHONOTHA ABAAETCA TPOHIBOAHOMN Pu3to-
JNOPHM YNPaXHeHHIi.

? DAzHONOMA YNPAXKHEHNH PA3BHNACSH Ha Haze
MaTepHHCKOH TMCUHIVIMRE — HIN0A0THR.
Ona u3yyaeT GUIHOROIHYECKYI0 ATANTAINIO
OPraHH3Ma K CTpeccy CpouHOl Harpyskm npu
BbINOTHEHAH YOPAKHCHHA HAH 3aHATHH n-
3HMeCKOl NeATEe/LHOCTHI0 H XPOHAYECKOMY
CTpeccy JONTOBPEMEHHON HATPY3KH IPH ¢n-
saveckoit TpeHAposKe. Cropraenas dwsno-
JIOFHA BblAeAMAAch B3 GHIHOMOTHH YIIpaKLe-
HHil. OHa Hcnomsyer Janmbie (PHIAONOTHH
YOpaKHeHHH 1A pellienAn npobjJeM chopra




PaccMoTpUM NpHMep, KOTOPHH NOMOXET HaM
OTAHYHTL ApYT OT ApYra 3Td ABe TecHo CBA3aHHbIC
oTpachit puanonoruu. bnarogaps HecnesoBaHHAM B
0oGAacTH QUIHOAOTHH YIIPAXHEHHY MBI HMeeM 4eT-
KOE MpeAcTablieHHe 0 TOM, KaK Halll OpraHua3M Io-
JIy4aeT HEPrHio U3 NPOIYKTOB ITUTAHHSI, HeoGX0m-
MYI0 HAlI¥M MBILIIAM, YTOOBI HAYaTh M MOAAEPXH-
BaTh OBUWXKEHHe. MBI 3HaeM, YT0 BO BpPeMA OTAbIXA
WIH [IPH BLITIOIHCHHH YIIPAXHEHH E HeOONBILoH WH-
TEHCHUBHOCTH T/IABHBIM HCTOYHHKOM BHEpPrHH fiB-
ASIOTCA XUPbl U Mo Mepe YBeHUYeHUA HHTEHCHBHO-
CTH YTIpaXHeHHs Halll OpTaHMaM Bee Gonblie HCNOb-
ayeT yrieBoAbl JO TeX MOop, NOKA OHH He CTAHOBNTCA
MMaBHBIM HCTOMHHMKOM 2HepruH. Fpu npomosokisre ib-
HO HArpy3Ke BHICOKOH MHTEHCHBHOCTH 3anachl yT-
JNeBOI0B B HalIeM OPraHH3Me 3HAYWTENBHO COKpa-
WATCA, YTo MPUBOAHT K HX HCTOLLEHUIO.

Hcnonesya 31y UHbopMauMio W [TOHUMAg, YTO
Haul opraHusM HMeeT OrpaHHYEHHBIC 3aMachl yine-
BOHOB U1 NPOW3BOACTRA SHEPTHH, CNIOPTHBHAs (hH-
IHUONOTHA OTLICKHBAET IIYTH LA TOTO, YToOLI

* YBEJIMYKTE CMOCOBHOCTE OpraHiiMa HakalllH-
BaThL YLNIEROAR! (YIICBOJHAS HArpyska);

* CHHIUTL UHTEHCUBHOCTE UCTTONBIOBAHHA Opra-
HHM3MOM YITI¢BOAOB BO BpeMs MBIIIEYHOU gesi-
TEALHOCTH (IKOHOMMSA YIICBOLOB);

* YCOBEPIICHCTBOBATE PAlIMOH NMUTAHHA CHOPT-
CMEHOB 10 H BO BPEM# COpPEBHOBAHUH, YTODH
CBECTH K MUHMMYMY PHCK UCTOlIEHUA 3aMacos
YIAEBOIOB.

DUIKONOTHA CITOPTHBHONG NMHTAHHA, ABMAIOLIA-

ficA MOAPA3NEIOM CITOPTHEHOM (HM3HONIOMHH, B Ha-
cTosillee BpeMa DbicTpO pazBUBaeTcs,

HCTOPUYECKUIT ACTIEKT

Ec/H Bbl TONBKO HaYWHAETe M3YYaTh (PUIHONC-
THIO YIIpaXHeHHH, y Bac MOXeT BOSHUKHYTh fipel-
nofloxXeHue, 4YTo NpHBOAUMANA B 3Tol KHUre WH-
dropMallnsg HOBa M HeoclopuMa. MoxeT nmokasaTe-
cHl, uTo cOBpeMeHHBe YuyeHble, paloTalollue B
o0nacTi GUIHOIOIHH YIIpaXHeHHH, chopMynHpo-
BallH HOBble HAEH, HUKOTAAa NpeXae He TTpHMEHAB-
IHecs B “oKocTeHenodl” Hayke. 310 He Tak. UH-
dopManua, Koropylo Mbl GyaeM paccMaTpuBaTh, —
pe3yNbTaT MHOTOJICTHHX YCUNHH MHOTHX BhIAIO-
wHxcs yvyeHux, CofpaHHaa Mo KpynuLam, oHa
030NHIA Pa3peluNTL NpobieMy MeilneYyHoro IBH-
weHusn. JloponbHO YacTo HIeH H TEOpUH CcOBpe-
MeHHBIX HccleaeBaTeNed B o6nacTd GHIMONOTHH
PopMupoBalUch H8 OCHOBAaHHH THNOTE3 YYEHBIX,
YhH UMeHAa NaBHO 3a06ITEL. TO, YTO CYHTAETCH OpH-
FHHANbHEIM HWIH HOBBIM, JCBOJNEHO 4acTe OKA3bI-
BaeTCA ACCUMMNALWEH MPeablAYLIUX OTKPLITHH HIH
HCMOALIOBAHMEM JaHHBIX ADPYTHX HayK [ peiile-
HHA npobneM ¢GU3IHONOTHH yhnpaxXHeHHNH. UTtolnl
MOMOYb pa3o0paThes B 3TOM, PaCCMOTPHM KpaTKo
HCTOpPUIO PAa3BUTHA (GHU3MOJOrMM yNpaXHeHHH U
BCMOMHHM TeX Jiogedl, KoTopble €€ CO3JABAIM.

HAYAJIA AHATOMHUH
H ®H3HOJIOTHUH

Xora Havyano uccietoBaHuaM DYHKLUHA vYenoBe-
YeCcKOre Tefla NOJOKHWIH ApeBHHE [PeKl, TOABKO K
1500 r. 611 cienan AefCTBUTENbHO 3HAYWTENBHBIA
BKJaJl B MOHUMaHWe KaK CTPYKTYPbI, TaK B GYHKUMNA
opraHusMa 4enobeka. [lpemuecTBeHHunelt duano-
Aorun 6uina aHatomua. PaGora Annpeaca Besanus
“Fabrica Humani Corporis” (“CTpyKTypa Yyenopeuec-
Koro Tena”), onmyGnukoBaHHasg B 1543 r., sBuMnach
MOBOPOTHBM HYHKTOM B DAa3BMTHU HaykKM O YesioBe-
K€ H H3MEHMJa Hanpas/ieHWe ToCACIYIolMX Heche-
JoBaHHA. XoTa rNapHoe BHHMaHUe B Hell 6buo o6-
palileHO Ha aHAaTOMMYEcKoe OMHCaHWe pPasAWYHbIX
OpPraHOB, MpeANPHHUMANTHCH TAKXe MONMBITKH 0GbAC-
HUTE MX PyHKUUH. BputaHckuit mceropuk Malikn
PocTep 3aMeTHN; “3Ta KHHra [ONOXMAA Havyano He
TONBKO COBPeMEHHOH aHaTOMHH, HO H COBpeMeH-
Holl dusnonoruu. OHa Hascerfla NONOXHIA KOHeL
npeicTabfieHlsIM, UapHBIIMM B TedeHHe |4 crose-
THH, ¥ CrocobCcTBoBaAa JEHCTBUTEABHOMY BO3POX-
OeHHIO MeIMUMHBL” [6].

BONBIWMHCTEO paHHKX MONBITOK OOBACHUTE U~
3MOJIOTHYECKKE acrneKThl OblIH NHGO HeBepHBIMH,
AUGO HACTONLKO TYMaHHBIMH, YTO MX MOXHO ObLio
PaccMaTpUBaTh JHILL KaK Npeanonoxetus. Hanpu-
Mep, {IOTIBITKH OGLACHHTD, KaK MBIILILL! TTPOH3BOAAT
CHITy, CBOOWIKHCH, KaK MpaBuio, K ONMHCAHHUID H3Me-
HeHWH UX pa3sMepoB H (GOpMBI BO BpeMs COKpallie-
H¥s, MOCKONLKY HaONIoAeHU S OrpaHHYHBATHCE JIMIUL
TeM, UTC MOXHO GbU0 BUIETH HEBOOPYXKEHHBIM Iia-
soM. Ha ocHoBaHKBH nonoGHeIX HabmoneHuit Xepo-
HuMyc Dabpuumyc (oxono 1574 r.) BLIABUHYI Npea-
MCJACKEHHE, YTO COKPATHTENILHAS MOLIHOCTD MBILL-
LB HAXCOMTCH B €€ BOJOKHUCTBIX CYXOXHIKAX, a He
B “MACHCTOM YacTH”. AHaTOMaM He yaaBajoch 00-
HAPYXHUTh CYLECTBOBAHHE HHAWBHIYaAbHBIX MbIILICY -
HHIX BOJJOKOH OO TeX NMOp, MOKa FoNNaHAckMi yde-
HElIt AHTOHEH BaH JleBeHIYK He M300peNl MHKPOCKON
(okoJio 1660 r.). OnHako TO, KaK 3TH BOJNOKHA CO-
KpalalTca W [IPOH3BOAAT CHIY, OCTABANIOChH 3arafl-
KOl A0 cepedMHBl HAILEro CTOMETHA, KOTAa TOABH-
Aach BOIMOXHOCTL M3Y4aTh CIOXHeMIYIo AeaTeNh-
HOCTh MBILEYHbIX OSNIKOB C TOMOLIBIO JMEKTPOHHOTO
MHKpOCKONA,

[TOABJEHHE
PU3IHOJOTUHN YIIPAXKHEHUM

DUIHONOTUA YIPAKHEHUNH — OTHOCUTENbHBIN
HOBHYOK B MHpe Hayki. o koHua XIX cT. rmapHas
1eisb GM3MeA0TOB 3aKToYanach B ORyYeHHH nadop-
MalliH, HMelllel IGTHHHYecKoe 3HayeHHe. TIpobe-
Ma peakuuy OpraHM3Ma Ha (u3HYeckHe Harpysku
MpaKTHYeCKH He H3yyanace. HecMoTtpa Ha oblienpus-
HAHHYI0 3HAYHMMOCTb PeryaapHOil MblilleuyHofi ged-
TENLHOCTH yXe B cepenuHe XIX cT., no KoHua cTo-
JeTHq Ha GU3HONOTHIO MBILIEYHOH AEATENLHOCTH
BHMMaH}e MoYTH He oOpaulanu.



MepBri#t y4eOHHK o PHIHONOTHH YNIPaXHEHHHA
“Pusuonorus $H3IHYECKOro YNpaxHeRua” [9] Goin
HanucaH B 1889 r. eprangoM JTa Tpanxen. [Tpu-
HHUMAas B0 BHHMAaHHe HeGoMbINOEe KOJHYECTRO Hecae-
AOBaHHI B 0OnacTH GHINIECKHX HArpy30K B TO Bpe-
Ms, BeCbMa HHTEPECHO ITO3HAKOMMTHECS ¢ TeM, KaK
ABTOP OCBelaeT TaKHe TeMbl, Kak “MblleyHaa pa-
oota”, “¥cranocrts”, “IlpHBHIKaHHe K paboTe”,
“@YHKUHA Mo3ra MpH Harpyske”. DTa paHHd No-
IbITKa OOBACHUTL PeaKLIHH OPraH{3Ma Ha ¢uznyec-
KMe Harpy3ky OblAa BO MHOTOM OFpPaHM4YeHA BeCbMa
MPOTHBOPEYNBLIMH TEOPETHYECKHMH acleKTaMH H
He3HaUMTENbHBIM KOJNHYeCTBOM (akTHUECKOro Ma-
TepHana. HecMoTpa Ha MOAB/ICHHE B TO BpeMs HEKO-
TOPBIX OCHOBHHIX NOHATHH GMOXMMBHK PUUYecKHX
Harpysok, Jla ['paHx, TeM He MeHee¢ OTMevyan, YTo
MHOTHE JeTanu 3TOH npobaeMbl BCe le HAXOOATCA
B CTAMU CTaHOBACHUA M H3ydenus. Hampumep, oH
NAcall, ¥To: “...AOHSNTHe “IHEpreTHYECKMit MeTado-
JU3M™ CTAMO BechbMa CNOXHBIM B NOCNEHee BpeMs;
Mbl MOXEM CKa3aTh, YTO OHO B ONpedeNeHHOH CTe-
MEHH 3aNyTaHO M JOBOJALHO TPYAHO B IBYX C/IOBaX
OaTk €MY YeTKYH0 U ACHYI0 XapaKTepUcTHKyY. OHo
npeacTasnser cofoil pasten GUIMONOrHH, KOTOPBIA
B HacToslee BpeMsl MepecMaTpHBaeTcs, MOITOMY B
JAHHBIA MOMEHT MLl He MoXeM copMyTHpoBaTh
CBOM BBIBOEH"™ {9].

Tlepeom onybauxoeannem yiebhuKom
ho Quslosouu PUINIECKUX HAZPYIOK
boira paboma ©. JTa Fparnoca “Qusuosozus
gusuueckol nazpyaku” (1889 ¢.)

B keoxue 1800 r. noser/ock MHOXECTEO TEOPHH,
OOBACHAIOIIHX HCTOYHHK 3HEPIHH, obecrevrBaioniei
Mbllieyroe coKpallieHHe, Kak HspecTHo, Bo BpeMs -
3HYecKOi Harpy3KH MbILILB TTPOU3BOAST MHOTO TEN-
N1, NO3TOMY, COMMACHO HEKOTOPBLIM TEOPHSIM, 3TO TEN-
JI0 UCTONE3YETCS KOCBEHHO HIH HellocPeACTBeHHO,
YToGb{ 3aCTABUTE COKPALIATLCA MblltieqHEIC BOJIOKHA.
B cremyiowem crosietHd Yonrep @neryep W Opene-
pHK ToyneHa XoNMKHHC YCTAHOBWIH TECHYIO B3aUMO-
CBA3bL MEXAY MbIHICUHLIM COKpaIHeHHEM H 0fpa3oBa-
HueM nakrTata [5). Crafo ficHO, YTO 3HEPTHA /19 BH-
MOAHEHUA MEIIEYHOro coKpallleHHs obpasyeTcs
BCJIEACTEHE pachafa Mbille4yHOTo IMMKOreHa ¢ obpa-
30BAHHEM MONMOYHOR KHCNOTH (CM. TJIABY 5), xoTa Je-
TaNH 3TOH peakiii OCTapaIHCh HEBHISICHEHHBIMH,

[Mockoneky 414 MbILIEYHOrO COKpalllcHU S Tpely-
eTcq XOCTATOYHO MHOTO 3HEPTHH, MBlIeYHas TKaHb
TTOCYXHNA HicabHON MOTENBIO IS pacKPbITHA TalfH
KneroyHoro Merabonuama. B 1921 r. ApunGanen
(A.B.) Xww noayuyun HobeneBcKylo npeMHIo 3a HC-
CNIeNOBAHKA dHepreTHYecKoro MetafomisMa. B tot
nepHod BpeMeHH GHOXHUMHS HaXOAHNACch B KonblGe-
JIH CBOETO Pa3BHTHS, OAHAKO OHa OBICTPO 32BOEBLI-
BaJjia NMpU3HaHWe Onarofapd yCHJIMAM TaKHX yue-
Hbix — naypeatos HobGenesckoil nmpeMuH, — Kax

Anpbepr Cend-Heépaun, Otro Meiteprod, Apryer
Kpor u Xanc Kpebc, akTHBHO H3yUaBlIKMX npobieMy
BRIPAGOTKM IHEPTHU XKMBLIMHU KNEeTKaMU,
Bo/IBIIHHCTRO CBOMX MccliemoBaHuil Xunn npo-
BeJl HA H30NMPOBAHHBIX MBILILIAX JIATYINKH, OXHAKO
OH Obi/1 OMHUM H3 NepBbIX, KTO Mposen GU3HOI0MH-
yecKue HCoefoBatus Ha YenoBeke. JTH uecnenosa-
HHA CTANM BO3MOXKHB Oaroaps TeXHHYecKOH mno-
Mo dxoua (dx.C.) XonmeHa, paspabotasiuero
MeTOA H MpHOOP NS U3MepeHHs MoTpebneHHs K-
JAcpoaa BO BpeMs BPHIMUYECKON HATPY3KH. DTHUMM ¥
JIpYTHMH YYeHBIMH 6blJia 3a70XeHa OCHOBAa COBpe-
MEHHOTC MOHHMaHUA Npolecca o0pa3oBaHUA 3HEP-
THH, OKa3aBLUeToCs B LEHTPe MPHCTANLHOTC H3yYe-
HUS B cepefMHe Hallero CToMeTHR, KOTOpPHH B Ha-
cTOsIllee BpeMs HcclieayeTcss B naGopaTopuax
GU3NONOTHYECKIX HAFPY30K ¢ HCTIONIb30BAHWEM KOM-
MILIOTEPHRIX CUCTEM U M3MEePeHHSA ToTpelienus
KHUCAopoIa. )

OHU3NOI0OrNA
OU3HYECKHX HATPY30K
N IPYTHE OTPACIIH

DuzHoNOrKA Beerfia Gbla 0cHOBOR KITHHHYECKOH
MeIUUHHEL. ToyHo TakkKe Pusnonorus pH3IHUecKHX
Harpy3oK Beerla TMpefocTapIANa HeoOXONUMYI0 HH-
topMatiHio NS MHOMHX APYTUX oTpaciei, TakMx, KaK
dH3nYecKoe pociHTaHHKe, PUIHYECKaA MOANOTORICH-
HOCTb, coXpaHeHHe 300poebsl. HecMoTpa Ha 1o, YTO B
FapBapackom yuueepcurete (CIIIA) B naGopatopHu
YTOMAeHHA paboTamy Takue clelHaTMeTsl, Kak Jlan-
Jan Cepmxenr, k. X.Mak-Kapay U ApyTHe, 13y4ab-
IiIHe BAUsIHHE BH3MYecKOM TpeHHPOBKH Ha CUTY W
BLIHOCNHBOCTE, MHHLIMATHBA HCTIONL30BAHUA A2HHRIX
B Hayke 0 (DU3MYECKOM BOCMHTAHHH NPHHAIIEKHT
Kapnosuuy, pycckoMy 3MHIDaHTY, Takxke paboras-
meMy B 9710l n1abopatopui. Kapnosuy NpoBoaun cod-
CTBEHHHBIE UCCASA0DBAHUA H IIPenofaBan GH3IHONOTHIO
B CnpuHrunackom Komwiemke {Maccayycerc) ¢
1927 r. mo cpoell KOHYMHBI B 1968 . Xora oH EHec
3Ha4UTEeNbLHBI BKNa B 061acTh (PHU3HYECKOro BOC-
TTHTaHHA U GU3HONOrHH (HUIHYECKHX HArpy30K, TeM
He MeHee ero 0onblile BCero MOMHAT KakK BhLIAOLLE-
recs NpefogapaTteis.

Apyroii npeacTaBuTe b 3TOT0 KOUleIXa, TPeHep
no mnaeaHule T.K.KapeToH, cosgan naGopaTopHio
GU3HONOrHH PRIUYSCKHX HArPY30K NMpH YHUBEpCH-
Tete twTata Mnuaoiic B8 1941 r. OH npoaomkan 3a-
HUMATLCS HCCAEOBATENBCKO) AeaTENEHOCTHIO H 00Y-
Yai MHOTHX H3 CErOJHALIHKMX BeAYLUMX y4YeHbIX B
o0aacTH PH3NYECKOH TIOArOoTOBKM # (PM3INOIOTHH
PU3INYECKHX HATPY30K IO CBOETo YXOIA Ha MEHCHIO
B 1971 r. TlporpaMumbl ¢H3HYECKOH TOArOTOBKH, pa3-
paSotanHule T.K.KapeToHOM ¢co CBOUMH CTYAeHTA-
MM, a Tacke kHHra Kennera Kynepa “Aspobuxa”,
omnyGNHKoraHHas B 1968 r., ¢puaHONOTHYecKH 060~
CHOBAIH UeNeccobpa3’HOCTh HCMONB30BaHUA GH3H~
YyecKMX Harpy3ok ing oflecniegeHusi 300poBoro o0-
pasa XM3HHK [2].



C cepenutbl XIX B. cylllecTBOBAIO MHEHUHE O He-
oBX0AUMOCTH peryisipHoi Gu3HYecKon JesTenbHOo-
CTH RSl MOMIEPKAHUS ONTUMALHONO COCTOAHMSA
300p0oBbA, OOHAKG TONLKO B KOHHE 60-x rogor XX
¢T. OHO cTano oOulenpu3HaHHbLIM. [locienyouue
HCCJTEA0BAaHUS IOKA3and 3HauYeHUe (PUHYECKHX Ha-
[PY30K [UIA TPOTHROACIICTBMS (PU3HYECKOMY Ccriafy,
ODYCNOBIeHHOMY TIPOLIECCOM CTapeHNS.

OcoszHaHUe MoTpedHOCTH B (PUINUECKOH JeATeNh-
HOCTH ¢NeCcoOCTBOBATIO MOHHMaHUIO BaXHOCTH Mpe-
BEHTUBHON METULIMHBI I HEOBXOAMMOCTH pa3padoT-
KW AporpaMM Afs MOoLAepXaHHs H YKPEIUIEHUS 300-
posba. XoTd OH3HONOTHH DUIHUYECKHX HArpy3oK
HeJb3sl CTABUTH B 3aCNYTY COBPEMEHHOEC NBUXEHHE
3a coXpaHeHHE 3J0PORbLS, TEM He MEHEe MMEHHO OHA
obecneynna OCHOBHOH KOMITAEKC 3HaHUIT 1 obocHo-
BaHHe BKJIIOYEHHA (PU3INUECKHX HArpy3oK Kak He-
OTBEMJIEMOTO KOMITOHEHTa 3M0poBOTo 00paza XHi-
Hi, 4 TaKXe 3al0XlMa OCHOBBI HayKi O 3HAUYCHMH
GU3MYECKHX HATPY30K IS OONBHBIX 1 3MOPOBLIX.

COBPEMEHHA# ®U3NOJIOIHUA
OUIUYECKHX HATPY30K U CIIOPTA

MHorie AoCTHXEHHA B Oo0AacTH (DH3IHONOIHH
duzMYeCKHX Harpy3oK 00YCIOBIEHb] COBEPILIEHCTRO-
BaHHeM MeToIHK. Tak, B 60-X rogax coszfanue >MeK-
TPOHHLIX AaHANM3IATOPOB IS M3MepeHMA AbIXATeNhb-
HOHN CMeCcH 3HAYWTeNbHO OfNeryuno U caenato 6o-
Nee 3DdeKTHBHLIM H3YUEHHE IHepreTHYecKoro
MeTabo/MH3IMa. DTa MeTOOWKd, A TaKKe paaHoTene-
MeTpHUs {OCHOBAHHAA HAa MCIIONL3OBAHHH pajunone-
penalolliMX CUTHANOB), NMPUMeHAEMAn 115 KOHTPoaA
YaCTOTHl CepAeYHbIX COKpallieHHIl U TeMIlepaTypsl
Tesyia BO BpeMsa (PM3HYECKON Harpysku, ObUIM paspa-
6oTaHbl B pe3YALTATE NMpOrpaMMel KoCMHUYECKUX HC-
cnemopannit CIUA. Jo koHUa 60-X roaoB TEKYILEro
CTOJIETUA OOABIUHHCTBO HCCICAOBAHHI B 00MacTH dH-
3MONOrUK GUHIHYECKUX HArpy30K 010 HanpabBlIeHo
Ha W3y4deHHe HX BAMSHHSA Ha BeChk OpraHW3M. B no-
AapasolieM OOMbLINHHCTEE UCCACHOBAHNI H3MEPSH
TaKHe NepeMeHHBIe BeJIWYWHb, Kak MoTpebieHue
KHCAOPOJa, YacTOTy cepAevHbIX COKpAaLleHHi, TeM-
flepatypy Tefa H WHTEHCHBHOCTE NOTOOTACACHHA.
BAuaHHI0 MEBILIEYHBIX HATrPy3oK Ha KMETKY yAens-
JIoCch TOpa3go MeHble BHHMAaHHMA.

[TpuMepHO B TO Xe BpeMsa, Korda Jx.beprcrpeM
BTOPUUYHO BBEN B fIPaKTHKY METOI NYHKIHOHHOW
Guoncuy, noaBuAach Henasn niaeana MoJoAsX clie-
HWHANKCTOB B 0013CTH HUNOIOTHH PHIHYECKHX Ha-
rpy30K H OHoxumuH. beHrrt Conten (Croxroabm)
ApiaIaBan SoNbUIOe 3HAYCHHE MeTOoay DHORICHH 1na
H3YMEeHUSA CTPYKTYPH H OHOXMMHWH Mblliisl. b.Con-
TeH W Hdx.BeprcrpeM B kohue 60-x roaos XX ct.
Briepible M3VUWIM BAWAHUE pallHOoHa NMUTAHMA Ha
BBEIHOCNHBOCTL M TIUTaKHe MbIU. [TpudnuauTens-
HO B TO Xe camoe BpeMs Pemxu daxeproH (Kaju-
dopuuitckuil yHHBepcHTeT, Joc- AHaxenec) v Oun
Toanaux (YHuBepcHTeT WwTaTa BalIMHrTOM) cTanu
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MCTONMb30BATh B CBOWX JKCTIEPUMEHTAX KpbiC AN
3y4eHM s XapaKTepHCTUK OTAEABHBIX MBILUEYHBIX BO-
JOKOH M MX peakudit Ha GUIHIECKYIO TPEHHPOBKY.
CovetaHue 3HaHHH b.ConTeHa B 06/acTH MeTodu-
KM 6uoncuu ¢ Sioxumudeckoil apyanuneil @.l'on-
JHMKA Jaf0 BO3MOXHOCTh MMEHHO STHM ABYM y4ve-
HbiM NPOBECTH MEPBble UCCNEOBAHUSA XapaKTepuc-
TUK MBILIIEYHBIX BOJIOKOH YeJ0BEKa W BIMAHHMS Ha
Hux $uandecKux Harpyzok. M xora MHore GHoxu-
MHKH HCNOAb30Bai GHIHYECKHEe HaTpPy3kHu Ans
H3YYeHNs MeTabGoNWiIMa, JMIUE eJWHHLUL W3 HUX
OKa3amH TaKoe Xe OTpOMHOe B/IMSHHE Ha COBpe-
MeHHOe cocTesaHMe GHIROAOTHE DUIMYECKHX Ha-
rpy3oK uenoBeka, Kak JIx.Beprcrpem, B.Conten
® TonaHuK.

Tenepb, KOrAa Mbl BBIACHHAH HCTOPHYECKYIO
OCHOBY PH3HONOTHH PU3HYECKHX HATPY3OK — Mpa-
POHHTEALHHIIB CTTOPTHBHOH (PH3MONOFHH, MBI MO-
XKeM MPUCTYMUTE K H3YYeHHIO CYLHHOCTH Gu3nono-
MM PH3HYECKHX HATPY3OK H criopTa.

CPOYHBLIE ®H3HOJIOTHIECKHE
PEAKHHH HA PUIHYECKYIO
HAICPY3KY

HauuHag uzyyatk GH3HONOTHIO DUIHYECKHX Ha-
TPY30K K clOpTa, HEOOXOIUMO MPEXIEe BCEro BbISC-
HUTL, KaK pealdpyeT OpraHH3M Ha ofipedefleHHbI BHI
Harpy3kH, HanpuMep, Ger Ha Tpeabane. Takag peak-
LA HA3BIBAeTCA CPOYHOH afamraltMeit. [IpeacraBne-
HHe 0 CPOUHON afanTalii obaerdyuT moHUMaHHe To-
CTOSAHHON afamralliiil, pOUCXoAAllelk B OpraHHuIMe,
KOTAa OH CTaNKMBAETCA ¢ MOBTOPAICIMMHCS 1THKITa-
MH QH3HYECKHX HATpy30K, HampuMep, M3MeHeHHeM
bYHKLMH cepIedHO-cOCYAUCTON CHCTeMBE TIOCHTE 6 Mec
TPeHUPOBOYHBIX Harpy30K Ha pa3BHTHE BHIHOCIAMBO-
cTH. Janee Mbl pacCMOTpUM OCHOBHBIE FAOHATUS U
MPHHLIMIIb!, CBA3AHHEBIE KaK CO CPOMHBIMU peakiins-
MH Ha (U3MYECKHEe HATPY3KH, TaK M ¢ FAOCTOSHHON
apantauvedl K TpeHHPOBKAM. 3Ta WHbDOpManua no-
MOXeT IOHATh MaTepyan NocieayIeLUdX I71aB.

Kak onpefeants pusHoNOrHuecKne peakLiii Ha
dusugeckyr Harpy3ky? HH 6eryH BEICOKOro ypoB-
Hs, H¥ OBbIYHBIA M06UTEeNs Gera Tpyclod He 3aHH-
MawTcH 6eroM B YCHOBHAX, NO3EMIAIOIIMX OCYILE-
CTBUThH AeTadbHbIl (BbH3UOMOTHYECKUIT KOHTPOD.
Juwis HekoTophle 3HONIOPHYECKHE TlIEpeMeHHble
MOXHO KOHTPONUPOBATL BO BpeM#A BLITIONHEHHA DM~
3HYECKON HarpyskH Ha MJollagke, IIpHYeM HeKo-
TOpHE€ W3 HUX MOXHO TOYHO M3IMEPHTH, HE Hapy-
uias pH3NYecKylo AeqrensHocTs. Hanpumep, cpen-
CTBAa pPajHOTENEeMeTPUH M MHUHHATIOPHBIE
MarHUToGOHH MOXHO UCTIOJb3CBATh BO BpeMA Bbl-
HOMHEHUA PUIUYECKON HArpy3KH SISl KOHTPOAS

» gesrensHOCTH cepiua (YCC u anekTpoKapau-

orpaMMa);

* YACTOTHI AbIXaHHA;

* BHyTpeHHeH TeMITepaTyphul ¥ TEMAOEPATYPbl KOXM;

* MBIICYHOH NeaTe/IkHOCTH (3N1eKTpoMUOrpaMma).



[MocneaHre pa3paGoTKW NMO3BONAKT JaxXe He-
N0CpeACTBEHHO KOHTPOMM POBATE NOTPpebIeHHE KHC-
Ropofia BO BpeMs NPOU3BOALHONK PU3HYECKON Ae-
ATeIbHOCTH 32 NpeleAaMH HCCNea0BaTeNbCKON fa-
Hopatopuu. BMecTe ¢ TeM uaille BCero KGHTponb
OCYILEeCTBAASTCA B 1a0OPATOPUH, M UCTTHITYEMbIX
uccneayloT HoJiee TIIATENABHO B CTPOTO KOHTPONH-
PYEMBIX YCAOBHAIX.

®AKTOPBI, KOTOPBIE CJIEAYET
YUYHUTBIBATD MPH KOHTPOJE

Muorue akTopbl MOTYT MiMEHHUTb CPOYHYIO
peaKuHio Balliero opraHu3aMa Ha pU3UYeCKYH Ha-
rpy3ky. IlpH 370M 0c050 CAeyeT YYUTLIBATL YCJI0-
BH3 okpyxaoleit cpenrl. Takne dbakToprl, Kak TeM-
eparypa W BAAXHOCTH B Ja0opaTOpHM, A TaKxe
OCBEIIEHHOCTh M HaAHUME [yMa B MecTe fpoBee-
HH3l TecTa, MOTYT 3aMeTHO MOBJIHATL Ha peaklUio
OpPraHM3Ma W B COCTOSIHUM MOKOS, M TIpH BLIHOMHE-
HUH GU3nIecKoi Harpysku. Crenyer faxe YYUThi-
BaTk, KOIfla H KaKoe KONHYECTBO MHIIH B CHENH.

Tabn. 1.1 HANIOCTPHPYET, KaK pazfH4HbIe PakTo-
PBl OKpYXaloLeid cpelbl MOryT M3IMeHMWTb 4YacToTy
ceplAeyHbIX cokpalueHHit (HCC) B nokoe 1 Bo BpeMs
fera Ha TpeafaHe C WHTeHCHBHOCTBIO 14 km'y — !
(9 muwiiew ~ ). YacToTa cepAeyHEIX cokpalleHLH He-
MNLITYEMOro BO BpeMS Harpy3KH W3MeHUNach Ha
25 ya.-MHH ! TIpM TIOBRILIEHUH TeMITePaTyphl BO31y-
xac 2] go 35 °C (70 — 95 *®).

Tadnnna 1.1. HaMeneswe YCC npu Gere na TpenBane
¢ HHTeHCHBHOCTRIO 14 KM -9~ ', B 22BHCHMOCTH OT
H3IMEHeHHR YooRHH oKpymaromedl cpeans

4YCC, yo. mun™
Qaxrop RHEIMEE CpeBl
Tlokoit | Harpyaka

Temneparypa (50 % BIaKHOCTH)

21°C (70°Q@) 60 165

35°C (95'd) 70 1%0
Brnaxnocts, % (21°C)

50 60 165

90 65 175
YposeHs mwyMa (21°C, 50 % nmax-
HOCTH)

HH3KHIA 60 165

BEICOIMI 70 165
TMorpednenne muwy (21°C, 50 % Bnax-
HOCTH)

HeGONBIO: KOTHYECTBO MHILM, 60 165

NpHHATOM 33 3 9 mo dU3HIeCKOH

HATPy3KH

BONBIICE KOJIWYCCTRO MMILH, 70 175

TpuHATOit 32 30 myH fo dH3HYeC-

KON HAarpyskn

HameHeHUe ycAOBHI OKPYXaAOWEH Ccpeasl TaKHM
*e obpazoMm BRUAeT Ha GoTbuiMHCTBO H3UOTOIM-
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? CneayeT YYUTHIBATh ¥ TulaTedAbHO KOHTpoO-
JNHPORATL YCNOBHA, NPH KOTOPMX TECTHPY-
0T HCMBITYEMBIX, KaK B NOKOe, TAK H NpH
BbLINOJMHEHHH (H3HYecKoll Harpyskd. TakHe
¢baKTOpbT OXpYHKAIOLIEH cpeabl, KAK TeMIle-
pPaTYpa, BAAKHOCTH, BBHICOTA HAJ YPOBHEM
MOpH, YPOBEHD LIYMA, MOIYT BO3AeHCTBOBATD
Ha cTenedh peaKUHH BeeX OCHOBHLIX hH3nO-
JAoTHYeCKHX cHcTeM. TOYHO TAK e cienyer
KOHTPOHPOBATL CYTOMHLIE W MEHCTPYabHble
HAKAB

YeCKUX MTepeMeHHBIX, U3MepaeMbIX BO BpeMa QH3H-
yeckofl Harpy3ku. Maktopsi OKpYXalowenl cpelbl
cliedyeT yYUThLIBaTh, CPAaBHHBAA KaK Pe3yNbTATHI TeC-
TOB OJHOMO MCIBITYEMOrd, MPOBOAHBIIMXCA B pa3-
Hble AHH, TaX W COMOCTaBAAS pe3ybTaThi pasivy-
HbIX HCTIBITYEMBIX.

dusHonoriyeckKie peakilii Kak B MoOKoe€, TaK U
MpH BLITOJIHEHHH PHIHYEcKON HArPY3KH KonehToTce
B TeueHHe gHA. TepMUH “CYTOUYHOE H3MeHeHHe” 03-
HayaeT KojebaHMA B TeyeHHe 24-4acoBOro Mpo-
MexyTka. Taba. 1.2 unaocrpupyeT 310 U3MeHeHUe
YCC B nokoe, NPY pasAHYHBIX YPOBHAX (H3nuec-
KO# Harpy3xu M BO BpeMs BoccTaHoBAcHUA. [Toaod-
Hble¢ H3MEHEHHS B TEUSHHE CYTOK XapaKTepHbl H 1A
pekTanbHON TemnepaTypel. Kak BHaHo U3 Tabn. 1.2,
TeCTHPOBAHUS OMHOTO H TORO XK€ HCIIbITYEMOr0, Npo-
BefeHHEBIE YTPOM OJHOrO JHA H NOMONYIHH BTOPOTO,
HAMH COBEPIlIEHHO PA3HbIE pe3yaAbTaThl. B aTofi cBs-
3H cedyeT NpOBOAUTE TECTUPOBAHWA B OAHO U TO
Ae BpeMA.

Tatnuuoa 1.2. Cyrounnie Ronebanna YCC
B 0KOe H NIpH GH3HYECKAX HArpy3Kax, YA. * MAH !

Bpems ¢yToK, 4

¥oroBRMe OTIMTA Ho nonymHa IMonoayaxw

‘é|slm 2'6'10

OreIx 65 69 73 T4 T2 &9

duzHuecKas HATPY3Ka

Jierkas 100 103 105 109 105 104

cpemHas 130 131 138 139 135 134

MAKCHMUIbHaA 179 179 183 184 181 181

BoccraHornenye, 3 MUA 118 122 129 128 128 125
Dannwe Peittn B Bpyxca (1990).

Y XeHWMH CleMyeT TaKe YUHTbIBATh HOpMasib-
HBlil 28-HEBHBIA MeHcTpyanbHbIH KK, KOTOPBIA
AOBOABHO YACTO BbI3LIBAET 3HAYWTENIbHEIE H3MEHEeHMs

* Macchl Tena;

» 001Lero KOJHYECTBa XUAKOCTH B OPTaHHU3Me;

¢ TEMIIEPATYPb] TEAA;

¢ HHTEHCHBHOCTH 00MEHA BELIECTB;

¢ YacTOTH CEPACYHBIX COKpalLeHH;

* CHCTO/IHYecKore ofkeMa KPOBH (KOMMYeCTBO



KPOBH, BhIOpackIBaeMoit U3 XenyIo0uKoB cepil-
11a [pU KaXk/10M COKpallleHUU).
BTU TIepeMeHHble CejyeT YYUThIBATh MPU TECTH-
POBaHWM XeHILWH, KOTOPbIE TAKXKe CIIeIyeT NPOBOIUTH
B OIMH M TOT 3Xe [1IepHOJl MEHCTPYaTbLHOI'0 LMKIA.

9PTOMETPHS

[Tpu npoBeieHUH UccleT0BaHMIA (hU3HOIOTHYec-
KUX peakllui, ornpeessieMbix B JIabopaTOpHBIX yc-
JIOBUSIX, HEOOXOJMMO KOHTPOJHMPOBAaTh BEIMUMHY
(U3HYECKOTO YCUIIUS HCTBITYEMOro € TeM, YTOOBI
obecrieyrTh onpe/le/IeHHYIO TTIOCTOSIHHYIO UHTEHCHB-
HOCTh paboThl. Kak npaBuiio, 3T0 OCYIIECTBISIETCS C
MOMOIIbIO 3ProMeTpoB. DproMeTp (rped. spzo — pa-
6oTa; Memp — Mepa) Tipe/cTaBifeT coboit mputop,
NO3BOASIONIME KOHTPOJUPOBATh (CTAaHIApTU3UPO-
BaTh) U U3MEPATH KOJIMYECTBO U MHTEHCUBHOCTh (M-
3UYecKkoil paboThl, BEITIONHAEeMON uyejoBekoM. Pac-
CMOTPHUM HEKOTOpbI€ [TPUMEDBI.

Bentoapromerpnl

JUutenbHoe BpeMsl BE109ProMeTphbl ObIIM OCHOB-
HbIMU TpUOOpaMK, UCTIONB3YEMbIM IS TECTMPOBA-
HMs. B Hacrosiliee BpeMsl UX LUMPOKO MCHOJb3YIOT
Kak TpH MCCIIeJOBaHUSX, TaK U B KIIMHUYECKUX Lie-
nsx, xorst B CIIIA HameTUIach TeHIEHUMS K UCITONb-
30BaHHUIO TpeabaHOB. BhINoHATE paboTy Ha Beloap-
FOMETpe MOXHO JIM0O B BEPTUKAIBLHOM MOJTOXEHUH
(puc. 1.1), mbo B MOJOXEHHH JIeXa Ha CIIMHE.

B Benospromerpax 00ObIYHO HCIONb3YETCHd OIWH
W3 4YeThIpeX BUJIOB COIpPOTUBJIEeHH: 1) MeXxaHUYec-
Koe TpeHue; 2) 3NeKTPUYECKoe COMpOoTHBIeHHE; 3)
CONPOTUBIEHHE BO3MIYXa; 4) r’MIpaBIMyYecKoe copo-
TUBJIEHUE XUIKOCTH.

B npubopax, ocHoBaHHLIX Ha MeXaHUYECKOM Tpe-
HMM, BEJMYHMHA COMPOTUBIEHUS IeJalipOBaHUIO

Puc. 1.1. Beaospeomenip
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peryaMpyercs ¢ MoMoUIbIO PEMHS BOKPYT MaxoBHKa.
Bau[a HCcX0/iHag MOLIHOCTL 3aBHMCHUT OT MHTEeHCHB-
HOCTH TMeJalupoBaHus, T.e. YeM BbILLIE MHTEHCHUB-
HOCTb, TeM 00Jiblile MOIIHOCThL. YToObI moanepXxu-
BaTh OJIHY U TY € MOIIHOCTh BO BpeMsl TecTa, HeoOD-
XOJMMO COXPaHSIThb OAHY, TOCTOSIHHYIO UHTEHCHB-
HOCTB Tela/IipoBaHK, [I03TOMY €€ HeobX0/MMOo BCe
BpeMsl KOHTPONIUPOBaTh.

B npu6opax ¢ MCMOJIb30BAHWEM JIEKTPUUYECKOTO
COMPOTHBJIEHUS, KOTOpble HA3bLIBAIOT BEJIOIProMeT-
paMM C 3JIEKTPUUYECKUM TOPMO3HbIM YCTPOWCTBOM,
COMPOTUBJIEHHE 00eCITeYnBACT NEKTPUIYECKUI PO~
BOJHMK, MEpPeABUTaIOIMICS B MAaTHUTHOM WIK 371eK-
TpOMarHUTHOM roJie. Cuia MarHMTHOTO TOJisl Onpe-
HeJISeT BeJIMYMHY COMPOTHBIICHMS TealMpOBaHMIO,
[TocnenHssi aBTOMaTM4YeCKH BbIpacTaeT Mo Mepe
VMEHBIUCHMS HHTeHCUBHOCTH II€JaTMPOBAHMS ¥ CHHU-
XaeTcs Mpu ee yBeJIMYeHHWU, TeM caMbiM obecrieyu-
Basi MOCTOSAHHYIO MOILIHOCTD.

BesnosproMeTpsl, OCHOBaHHbIC Ha JCHCTBUU CO-
TIPOTHBJICHMS BO3/lyXa, BechbMa MOMYJSIPHBI, 0JHAKO
OHHM OOJIbLIE MOAXOMAT VISl TPEHMPOBOYHBIX Liee,
yeM /UIsI TIpOBeIeHMs 1abopaTopHbIX TecToB. B Hux
MaxOBUK CTaHIApPTHOTO 3proMeTpa ¢ MEXaHHUYECKUM
TOPMO3HBIM YCTPOHCTRBOM 3aMeHeH K0JiecoM, UMelo-
HIUM PSjibl BEHTUJIATOPHBIX KPbUILEB, Pacriojiox)eH-
HBIX, KaK criuibl. Korga koseco Bpauaercs, Kpblibs
repeMellaloT BO3yX; TAKMM 00pa3oM, BeJIMYMHA CO-~
TIPOTUBJICHUS TIPSMO TIPOIMTOPUMOHANTBLHA HHTEHCHB-
HOCTH I1eaJIUPOBaHUS.

BenosproMeTphsl, B KOTOPBIX HCIOJBL3YETCS M-
paBiaMyecKasl XHIKOCTh UISl UBMEHEHUs BEITUYUHbI
COTTPOTHUBJIEHHMS, MOI'YT obecne4yuBaTh MMOCTOSHHYIO
MOIIHOCTh HE3aBMCUMO OT UHTEHCHBHOCTH Tefalii-
poBanus. [Ipu nenanupoBaHUK ruApaBIdyecKas XU~
KOCTh BbITeKaeT uepes oTpepcTe. MaMeHeHHe pa3-
Mepa 3TOro OTBEPCTHS IMO3BOJSET BapbUpOBaTh Be-
JIMUMHY coripoTUBicHUs. YeM Gonbllie oTBepCTHE, TEM
Jierye XMIKOCTU BbITEKaTh U TeM MEHblle BeIUMYUHA
UCTIBITHIBAEMOTO COIIPOTUBIIEHUS.

BesosproMeTpbl UMEIOT P MPEMMYIIECTB 10 CpaB-
HEHUIO C JIPYTUMH 3PTOMETPUYECKUMH TTpHUdopaMHu.
ITpu pabote Ha BejIO3ProMeTpe BEPXHSIA YaCTh TYJIO-
BUIIIA TTPAKTHYECKM OCTAETCST HEITOABHXHOM, YTO IO~
3BOJIAET ¢ DOonbIIeH TOYHOCTBIO M3MEPSTh AaBJICHUE
KPOBH, a TakxKe obJierdaet rpoiiecc B3STHSA pod KpoBU
ripu (hUzMYecKUX Harpyskax. Kpome Toro, MUHTEHCHB-
HOCTE paboThl NMPU MeJATHPOBAHUU HE 3aBUCUT OT
Macchl Teia. JTo BaXHO MpH U3yYyeHUH HU3UOJIOTH-
YecKMX peaklUil Ha CTaHZAPTHYI0O WHTEHCUBHOCThL
paboThl (BLIXOAHYIO MOIIIHOCTL). HaripumMep, eciii Bbl
norepsid 15 (yHTOB Macchl, pe3yabTaThl, MOJyYeH-
Hble 1TPM TECTHPOBAHWU Ha TpeldaHe, OKaXyTcsl He-
COMOCTAaBUMBIMU C Pe3yJIbTaTaMu, MOJYYEHHBIMU 10
TOro, KaKk Macca Balllero Tejla yMeHbIIMWIach, 10CKOJIb-
Ky (husHosorvyeckye peakiiuy Ha 3aJaHHyH CKOpPOCTh
¥ HaKJIOH Ha TpeabaHe M3MEHSIOTCS B 3aBUCHMOCTH
oT Macchel Tena. [lociie morepu Macchl Bbl CMOXeETe
BBIMOJHHTL MEHbIUHIE 06beM paboTel, 4eM npexie,
MpHY TakKWUX Xe CKOPOCTH M HakJIOHE. Yr1o kacaercs



"? Besioapromerpsl — HauboNee moIxo/isilye
npuodophl LIS ONeHKH H3MeHenMil cyOMak-
CUMAJIbHON (DHU3MOIOTHYecKoil peaklud /10
H 1locJie TPeHHPOBKH Y HCNBITYeMbIX, Macca
TeJla KOTOphIX He H3MeHHjack. CollpoTHB-
JleHHe Ha Be/lo3PromMerpe He 3aBHCHT OT
Macchl Tesia. B oTiimune ot HAX Ha Tpenda-
He BeJMYHHA BbINOJMSAeMoil paboThl Henoc-
PEeICTBEHHO 3aBHCHT OT MaccChl TeJia

BEJIO3PrOMETPOB, TO 3[1eCh YMCHbIIIEHWE MAacchl Tena
He CTOJIb CUJIbHO U3MEHSIET (DU3UOIOTHIECKYIO peaK-
LIMI0 HA CTAH[IAPTHYIO MOLIHOCT.

CrnenyeT OTMETUTb, UTO BEJIOIProOMETpPbl UMEIOT
U HejgocTaTKH. Eciu Bbl HeperyasapHo paboraere Ha
BeJIO3ProMeTpe, MBIIIILIBI BallIMX HOT, BEpOATHEE BCe-
ro, yCTaHyT paHblle, yeM Tejlo. Kpome Toro, Iuko-
Bble (MakcuMaJjlbHble) MMoKa3aTe)ld HEKOTOPbIX (hH-
3MOJIOTUYECKUX TIEpEMEHHbIX, TTOJyYaeMbIX ITPH pa-
dorte Ha 3proMeTpe, 4acTo OKa3bIBaAKTCH HUXKE DTHX
Xe TokasaTtesei, ImonydyaeMbIX TIPH BBIMTOJHEHUH
paboThl Ha TpeabaHe. DTo MoOXeT ObIThH 00YCIIOBIIE-
HO JIOKaJIbHOH yCTaJIoOCThIO HOT, CKOIUJIECHUEM KpO-
BH B HOrax (MCHBLLICG KOJIM4eCTBO KpPOBH BO3Bpa-
IaeTcs K Cepiily) Wid TeM, 4To rpu pabore Ha Be-
JIO3PTOMETPE yJaCTBYET MEHBIEe MBIIILL, YEM IIPH
BBINOJIHEHHH paboThl Ha TpeabaHe.

Tpendannr

Tpenbansl (puc. 1.2) gBaAgrOTCS ProMeTpaMu
BbiOOpa I yBeJIMYMBAIOILETOCS YHMC/a MCCe/loBa-
TeJielt U Bpaueii, B yacTHocTH B CIIIA. MoTop u cn-
CcTeMa pOJMKOB B HUX TIPUBOJIAT B ABUXEHUE GOJIb-
LIYI0 KOHBEHEPHYIO JIEHTY, Ha KOTOPOH MCILITYeMBbII
MOXeT JIu0o uaTH, JTudo Oexarb. mMHa M MpHUHa
€€ JO0JIXHBI COOTBETCTBOBATL padMepamM Ballero tea
U JUIMHe mara, Ha cJIMIIKOM y3KUX MM KOPOTKUX
TpeabaHax NMpakTUYeCKU HEBO3ZMOXHO OCYLIECTBHUTh
TeCTHPOBaHHUE CIIOPTCMEHOB BLICOKOTO KJjlacca.

Puc. 1.2. Tpedoan

Tpeabansl UMeloT psia rnipeuMyulecTs. B oTnu-
yue oT OOJBIIUHCTBRA BCTO3ProMeTpOB HHTEHCHB-
HOCTh paboThl Ha Tpe/ifaHaX He HYXHO KOHTPOJIM-
pOBaTh: €CIM BBl HE NMOIEPKUBACTE CKOPOCTh, PaB-
HYIO CKOPOCTH IBHXKCHUS JIEHTbI, Bbl MOMPOCTY
“coiiyiere” ¢ Hero. Xojanba Ha TpeabaHe SBIsSIETCSA
BeCbMa €CTECTBEHHLIM BHIOM AEATENbHOCTH, IMO-
3TOMY TPUCIIOCOOUTHCS K Hell oYeHb Jerko, JJis
aToro Tpedyercs He bonee 1 — 2 MmuH. Kpome Toro,
0ObIYHBIC JI0AM TIOYTH Cpa3y Xe HOCTUraloT Mak-
cUMaibHBIX s ceda (pHU3MOoOrHUecKUX IToKasa-
Tejle Ha TpegbaHe, B TO BpeMsl KaK HEKOTOphie
CITOPTCMEHBI AOCTHIaKOT DoJiee BbLICOKHMX ITOKasa-
Tejllell Ha ®pProMeTpax, YTO COOTBETCTBYET MX pe-
KMMY TPEHUPOBOYHBIX 3aHSITUI UM COpeBHOBaHMHM.

== Ha Tpendanax o0bIYHO JOCTUTAIOT D0Jlee BbI-
COKHX IIMKOBBIX II0KA3aTeleil I0YTH BeeX H3-
MepsieMbIX (H3HOJIOTHYECKHX NlepeMeHHBIX,
TakuX, Kak YCC, BeHTHIAIMA U noTpeb.ie-
HHe KHCJIopoJa

TpenbaHsl, 0JHAKO, UMEIOT U PSI HEJOCTATKOB.
OHM, KaK MpaBuUIo, CTOIT JOPOXe, YeM BEJIOIPro-
MeTpel. Kpome Toro, oHu Oojiee TPOMO3IKM, s
UX UCITONb30BaHUSI HeoOXoAguMa 3JieKTpHYecKas
aHeprus. TpyAHO TOYHO U3MEPUTH HaBAeHWE KpO-
BU BO BpeMsl BhITONHeHHMs paboThl Ha TpenbaHe,
MOCKOJILKY IIYM OT ero paboThl 3aTpYAHAET MpPo-
CIyIIMBaHUeE ¢ MOMOIIIbIo creTockona. Takxe Tpyl-
HO TOYHO M3MEPHUTH AaBlleHWe KPOBH IpU YBEJH-
YeHUU CKOPOCTH JBUXeHus JieHThl. He MeHee Tpya-
HO B34Th Npo6y KPOBU y YeJloBeKa, HaXoAsIerocs
Ha TpenbaHe.

Jpyrue apromerpbl

Jlpyrue sproMerpbl MO3BOJIAIOT CIIOPTCMEHAaM, 3a-
HHUMaIOLIMMCS OTIpeleNIeHHEIMI BHIAMHU CITopTa, TIpoii-
TH TecTUpoBaHue B (hopMme, BJIM3KOIM K TPEHHPOBOYHO-
MY WJIM cOpeBHOBaTellbHOMY Mpolleccy. Hamnpumep,
PYYHBIE 3PrOMETPbl TPUMEHSIOT JUIS TeCTHPOBAHMS
CITOPTCMEHOB W HECITOPTCMEHOB, KOTOphIE B CBoeH (hH-
3UYECKOM edTeIbHOCTH UCITOIB3YIOT B OCHOBHOM PYKH
U 1teyn (Hanmpumep, IutoBuoB). 'peGHolt apromerp
NpelHa3HauYeH i TeCTUpPOBaHMUA rpedIIoB.

LleHnbie naHHbIe ObITH MOMYy4YeHb IPH HabI0/1e-
HWU 3a rutoBLiaMu B Oacceiine. [IpobiieMsl, cBsi3aH-
HBIE C BBLITOJTHEHHWEM MTOBOPOTOB ¥ MOCTOSIHHBIM JIBH-
JKEHWEM HOT, [TPUBEJIA YUeHbIX K TMOITBITKaM UCIOJIb-
30BaTh IJIaBaHUe “Ha IPUBA3K™: IJIOBLA 3aKII0YaH
B “YIIPSIKKY”, IPUKPEIJICHHYIO K KaHaTy, cepuM 6J10-
KOB Y criellMaIbHOMY JIOTKY C TsEKecThIo (puc. 1.3,a).
CriopTcMeH TUIBIBET CO CKOPOCThIO, MPU KOTOPOM
COXpaHseTcsl MMOCTOSIHHOE [MOJIOKeHHe Teja B Dac-
ceitHe. 1o Mepe 106aBaeHUS MacChl B JIOTKE TUJIOBILY
TIPUXOIUTCSI TUILITE ObICTpee (DoJibLie paboTaTh), YTO-
Obl COXpaHUTHL MOJOXEHHUE Tea.
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Bnok

OraroweHve

Puc. 1.3. Ilrasanue “na npuesaszu” (a) u naasanue & eudpodunamuieckom baccetne (6)

XOTs 3TOT METO/ MO3BOJIMJ HMONYYUTh BEChbMa HH-
TepecHble JaHHble, TEXHUKA TIaBaHus TUIOBIIA “Ha
TIPUBA3H” OTIMYAETCs OT TEXHUKU CBOOOIHOTO TTjIa-
BaHuWA. [ MapoguHaMuyecKHit bacceitt (puc. 1.3,6) rmo-
3BOJISIET [UIOBLIAM MaKCUMaJIbHO TTPUOJIM3UTLCS K CBO-
el ecTecTBeHHOM TexHUKe 1jlapaHusa. CyuHOCTE M-
poaMHaMuyecKoro dacceifHa COCTOUT B CJIGHYIOILEM:
TpoTeiyepHbe HacoCkl 00eClIeYMBalOT LIUPKYISLUKID
BOJIbI T1033/IM TUIOBLIA, KOTOPLIH cTapaeTcsl COXpaHUTh
nojyioXeHue Tteiaa. MsMmeHsis crerieHb LHPKYSILAK
BOJIbI, UBMEHSIOT CKOPOCTh, C KOTOPOM ILITOBEL, J0JI-
XeH miblTh. [uapoauHaMuyeckuil 6acceifH, K coxa-
JIEHMIO, OYEHb JIOPOTrOCTOSIIHA, TO3BOJIMI, 10 Kpak-
Hel Mepe YacTUUYHO, PelUMTh MpolseMbl, CBSI3aHHbIE
¢ NJlaBaHMeM “Ha MPUBA3U™, a TaKXKe co3jiajl HOBbIE
BO3MOXHOCTH U151l IIPOBEACHHS JalbHEeHIIUX Hcceie-
[AOBaHUMN.

CHHEUM®HUYHOCTb TECTUPOBAHMUA

Bhibupas spromMeTp 151 1poBeCHUS TeCTUPOBa-
HUS BIUSHUA (PU3AYECKOll Harpy3KH, oYeHb BaXHO
YYUATBIBATE TIPUHLMUIT CITeUU(PHUYHOCTH TecTa, 4TO
MoKasanu pe3ynbTaThl McchenoBanuii (8, 10]. B obo-
HX MCCIEeIOBaHUAX KOHTPOJMPOBANM YBEJIHUYEHUE
aspobHoi BEIHOCIMBOCTH nocie 10 Hedenb 3aHATHI
rno rutaBaHuto. UcneiTyeMble BBITIOJIHSANN MaKCH-
MallbHYI0 Harpysky (Ger Ha TpeadaHe W IuUlaBaHue Ha
[pPUBA3K) 0 U [OCJIe TPEHUPOBOYHBIX 3aHATHIA. [To-
KasaTejlb BLIHOCITMBOCTH, ONpeJe/IcHHBI Ha OCHO-
BaHUU TECTa TUIABAHUA “Ha MPUBS3K”, YBEJIMUMJICH
Ha 11 — 18 %, B TO BpeMst Kak BBIHOCIHMBOCTb, OTIpe-
AejieHHas Ha OCHOBaHMM TecTa 6era Ha TpenbaHe, He
u3MeHusIach. Eciu Obl 1151 TECTUPOBAHU S KCTIOJB30-
BaJId JIMIlbL Der Ha TpeldaHe, YYeHLIM IIPULILIOCE OLI
c/ies1aTh BBIBO/, YTO TPEHUPOBKA CIIOPTCMEHA-TIJIOB-
11a He BIUSET Ha KapAMOPECIUPATOPHYIO BBIHOCTH-
BOCTH BoODILIE.
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1. Haubonbiuuit uaTepec wis pu3HoA0OTOB Npe-
CTaBJISIIOT OCTPLIE WJIM CPOYHBIE Peakliiu OpraHu3Ma
Ha OTHesIbHbIe LIMKJILI Harpy3Kku.

2. Ilpu oueHKe 3THX peaklMid cieayeT YUUThIBaTh
YCJIOBUSL OKpYXKalolllel cpelbl (TeMIiepaTypy, BilaX-
HOCTh, OCBEILLIEHHOCTb, YPOBEHB IIIyMa), TTOCKOJbKY
H3MEHEHHS YKa3aHHBIX (PaKkTopoB MOTLYT HOBIHATH
Ha peakliMy opraHu3Ma.

3. Cieryet TakXe yYMTHIBATL CYTOYHbIE U MEHCT-
pyasibHble UMKIBL TecTHpoBaHMe cleayeT IIPOBOINUTD
B OHO M TO X€ BpeMs CYTOK M B OOWH U TOT Xe
TIEPUOL MEHCTPYANbHOTO LIUKIIA.

4. Dprometp npeacrtapisgeT coboit mpubop, no-
3BOJISTIOLUMI M3MEPUTE KOJIHYECTBO U HHTEHCHBHOCTh
pusudecko paboTsl B CTAHIAPTU3MPOBAHHBIX YCII0-
BHUSIX. -

5. BenoaproMerpsl ro3soJisitor 6e3 ocoboro Tpy-
1a U3MEPUTh JIaBNeHue KPOBU U B3ATh Mpoby KPoBH,
TTOCKOJIBKY BEpPXHSS 4acTh TYJOBMILA MCIBLITYEeMOro
OCTaeTcsl OTHOCHTENLHO HeMoABUXHOI. Kpome Toro,
HAa [oJIyYeHHBIe Ha 3TUX TIPMOO0pax pe3y/bTaThl Mpak-
TAYECKHU He BIUSICT U3MEHEHME Macchl TeJla HCIBITYe-
MOro.

6. TpenbaHbl oGecrnieMUBalOT OTHOCHTEILHO MOCTO-
STHHYIO UHTEHCHMBHOCTb PabOTEI, ITOCKOJILKY MCITHITY-
eMblii He MOKeT OCTaBaThCsl Ha TpeiabaHe, He moaIep-
XUBas 3a]aHHYI0 MHTEHCUBHOCTEL paboThl. Xoabba Ha
TpenbaHe npejicTasiisgeT coboi ecTeCTBEeHHBIN BUJL e~
areibHOCTH. OJHaKo pe3yjbTaThl 3aBUCAT OT Macchl
Telna, U M3MepaTh (PU3MOJOTMYecKue MepeMeHHbIe
TpynHee, 4eM Ha BeloapromMerpe. MakcumanbHbie Gu-
3HOJIOTMYECKHUE TI0Ka3aTelH, KaK IpaBUJIo, BbIIE NTPH
MPOBEICHHH TECTHPOBAHMS Ha TpeabaHe.

7. [naBanue “Ha NIPUBSA3H” TTO3BOJIMIIO TIOJIYYHTD
LeHHYI0 UH(OPMaLIHIo 0 (PU3NOJIOrMYeCKUX peakLiy-



AIX, OAHAKO MPH 3TOM METOIE ABHXEHHUS ITIN0BLA He-
JOCTATOMHO eCTeCTBEHHBI. B CBOIO o¥epelb, MAEpo-
AnHaMuyeckyuit Dacceiid obecnevupaer ceofofiHoe
€CTECTBEHHOE MaBaHHe, 4 TakXKe NO3BONSeT NoAy-
YHUTH Pe3yAbTaTsl, KOTOPBIE MOXHO HCITONB30BATH KAK
B COPEBHOBATENLHOM, TAK U B peKpeallMOHHOM TLIa-
BaHUH.

8. [Ipu onpefencHUW peaklMil opraHM3Ma Ha
G3u4ecKy1o Harpy3Ky odeHb BaXHo, yTobbl pexuMm
TecTUPOBaHHUST MaKCHMANLHO COOTBETCTBOBAJI THUMY
thr3HyecKoil AEATENBHOCTH, TIPHBBIMHOMN ANA HCIbI-
TyeMOoro.

JOJTOBPEMEHHAS PU3HOJIOI'HYECKAA
AJATITALITHA K TPEHHPOBOYHBIM
HAI'PY3KAM

[Tpu “zyyeHUH CPOYHON aAaITaLMH Ha $UzMUec-
KYI0 Harpy3Ky Hac HHTepecyeT HeMeAileHHAs peakLMsl
OpraHH3Ma Ha OTAEABHBIM LIMKJI Harpysku. Ipyron
OCHOBHO#H cepoll HHTepeca B 0OMAacTH DHIHOMOTHH
hu3HYecKHX HArpy3oKk U cHopra ABJIsieTcs peakKilusd
OpraHH3Ma B TeYeHHe OMpeAeNeHHOro nepuoaa spe-
MEHH Ha MOBTOPAIOILMECS 1THKALL Harpy30K. Ecau Bbl
peryisApHO 3aHUMaeTeCh PU3HYECKOH AeSTESIbBHOCTRIO
Ha TPOTSOKEHUH Hellefb, Balli OpraHM3M ajanTHpyeT-
¢, DusHoemoryYecKas aJanTalua BCAeACTBHE NOCTO-
SHHBIX (PH3MYECKHX Harpy30K NOBEILIALT CMOCOBHOCTE
BLITTONHATE PH3HYECKYIO HArpy3Ky, a Taicke bdex-
THBHOCTL BHINONHeHHUA. [IpU CHNOBBIX TPeHUpPOBKAX
YBeJIHYMBACTCH CHNA MBIUIL, TIPH a3poOHBIX TOBBI-
waeTcs 3¢ GeKTHBHOCTL QYHKLUHOHHPOBAHHA cepAalla
M JIENKKX, 8 TAKXKe YBEeMWYHBAeTCs BhlHOCTIMBOCTL Opra-
HH3Ma. DTH afanTauuH cieurpHUIHEL A5 pasIRyHbIX
THNOB TPEHUPOBOYHLIX HArpy3o0K.

OCHOBHBIE [TPUHIIHUITHI
TPEHHPOBOYHBIX HAT'PY30K

B crmeayiomiMx rmapax Mpl BCECTOPOHHE paccMOT-
pPHM crieIMPHUECKYIO (DHIHOJIOTHYECKYIO aAaNTaLHIo,
00YCNOBAEHHYI) MOCTOAHHBLIMY PUIMUECKUMM WIH
TpeHHPOBOYHBIMH Harpy3xamu. Hekotopbie npyUHIIH-
Nbl NPHMEHUMEBI Ko BeeM BHAaM (DH3HYECKUX Harpy-
30K. Kaxawlit #3 HMX OyIeT pacCMOTpeH B COOTBET-
CTBUHM cO CMEUHPMYHBIMK BUAAMH 3aHATUH. 3mech
PACCMOTPHM OCHOBHBIC TIPHHLIMIIBL TPeHYPOBOYHLIX
Harpy3ox.

TpAHuMTE HHIMBHAYANLHOCTH

¥ Hac ¢ BaMM HEOAHHAKOBas CITOCOOHOCTH afan-
THPOBATBCH K TPEHUPOBOYHBIM Harpy3kam. Hacnen-
CTBEHHOCTb MTpaeT TIABHYIO POJb B ONpeAeSieHUH
TOro, Kak OBICTPO H B KaKOif CTEMEHH OPraHH3M
aJANTHPYETCH K TPEHHPOBOYHON NporpaMMe. 3a Hc-
KMoYeHeM MOHO3HTOTHBIX OIM3HEUOB HeT ABYX
Aodel, HMEIOWHX abcoMITHO ORHHAKOBbIE TeHe-
THUYECKHE XapakTepucTuxku. ITosToMy aganrtauus

Pa3HBIX UCIBITYEMBIX K OOHON W TOI Xe Tporpam-
Me Harpy3oK Ovaert pasHoil. KoneGaHua HHTEHCUB-
HOCTH KASTOYHO!O PasBHTHA, OOMEHA BELIECTB, a
TAKXKE HEPBHOHW H DHAOKPHHHON peryaaluK TakxKe
oByCNOBAHBAIOT 3HAYUTENbHBle MHAHBWAYadbHblE
pa3iHyua. HMeHHO 3TH paziHuns o0BACHSIOT, Mo-
YeMY ¥ OAHHX NIodel HabOAKAA0TC] 3HaYMTENLHEIE
YIyUllleHH s Mocae 3aHATHH Mo aaHHOH TporpaMMe
TPeHUPOBOYHLIX HArpy3oK, a ¥ ApYruX nocie Takoi
Xe MporpaMmsl YIYYlieHHd MUHHMAJIBHBI HIH HX
BooGle HeT. UMeHHO no3Tomy aw6an nporpaMma
TPEHUPOBOUHBIX HarpY30K AOJXHA YYUTBIBATD Clle-
UHPUYeCKHe MOTPEOHOCTH K COCOGHOCTH OTACL-
HBIX MUCTILITYEMBIX. DTO — MPHHLMIT HHAHBUAYAIh-
HOCTH.

IIpHHUEKD cneuHdIuHOCTH

TpeHUpoBOYHEIE a1aNTALMH BeCbMa CReLHGHYHDL
K TUNY HM3MdecKoil aesTe/IbHOCTH, & Takke ofheMy
U UHTEHCHBHOCTH BLINOAHAEMbIX GH3HUECKHX Harpy-
30K. [Jng yIyuLUeHHA MBILUEYHON CHALL, HarnpHMep,
TOJIKATeNII0 AOpa He chieflyeT aKUeHTHPOBaTh BHUMA-
Hye Ha Gere Ha JUTHHHBIE IHCTAHUHH WAH BBITIONHSTE
Me/leHHble CHNOBbIe HAFPY3KH € HU3KON WHTEH-
cuBHOCTBIO. TouHO Tak Xe, cTaflepy HeT cMbICHA 3a-
HHAMAThCHA [JIABHBIM 00pa30M WHTEPBAJIbHBIMH TPEHH-
poBKaMH cripMHTepcKoro Tirna. FMeHHO mo3ToMy
CTIOPTCMEHBl, TPEHUPYIOLIUECT Ha Pa3BUTHE CHITHI K
MOIITHOCTH, HaNpUMep, TAOXeN0aTAeThl, 00bIYHO HMEenA
SOMLIVIO CUMY, XapaKTepU3YIOTCs TaKUM Xe YpoB-
HeM a3po0HO BRIHOCTHBOCTH, KAK M HETPEHUPOBAH -
Hbte JodK. COFacHO MPUHLKITY CelIMGHUYHOCTH Tpe-
HUPOBOYHAas NporpaMMa A0ICKHa 06eCTeYUThs Harpy3Ky
Tex (pU3INONOTHYECKHX CHCTEM, KOTOPLIE MMEIOT pe-
lalculee IHAYEHHE LI JOCTHXEHHS ONTHMAalbHhIX
Pe3yALTaTOB B JaHHOM BHIE CNIOPTA € TEM, YTOOB! Jo-
CTHYb clelinduIecKoll TpeHPOBOYHOM ajanTalumy,

TpuHuyn npeKpamenys
TPpeHHPOBOYHLIA HAIPY30K

BOJII)IHHHCTBO CITOPTCMEHOB COTJIACATCA € TEM,
YTO peryispHble pU3HYECKHe Harpy3Ky MoBbIlIAIOT
¢HocoBHOCTL MBILLUL MPOU3BOIUTE GOMbLIEe 3HEPTUH
Y MeHBLUE YCTaBaTh. TOYHO TaK Xe TPEHUPOBOYHLIE
3AHATHSA, HallpaBleHHble HA Ppa3sHTHe BLIHOCIUBOC-
TH, YAYYILAT CMNOCCOHOCTD CTIOPTCMEHa BLITTOMHATHL
GonblHi obrem paboThl B TedeHUe BoAce MIMTENb-
HOTO MepHoOfa BpeMeHH. OQNHaKO eClH Bbl TIpeKpa-
THTE TPEHUPOBATLCH, YPOBEHD Balllell MOATOTOBIEH-
HOCTH 3aMeTHO CHM3auTca. Bee, 4ero Bhl AOCTHIIM
BCHEACTBHE TPEHHPOBKM, MOTepaercs. ITOT NpHH-
UMIT MTpeKpallieHH s TPeHUPOBOYHBIX HAMPYIOK NOPO-
AW TIOMNYIAPHOE U3PeYyeHUe “UCMONbL3YATE UK Mo-
repsere”. TpeHHPOBOYHAS NPOrpaMMa J0/DKHA BKMIO-
YaTk NNAH coXpaHeHHs gocTUrHytore. B rnaee 13
Mbi pACCMOTPHM crieurdyeckue GU3HOIOTHYECKHE
H3IMEHEHHUH, TIPOMCXOMALLIME B OPraHM3Me NpH Nnpe-
KpalleHHKU JefiCTBHA TPEHHPOBOYHBIX CTHMYROB.
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IIpuHOMA nporpeccHBROi Neperpy3kH

[Ba BaXHBIX TIOHATHA — MNEperpy3Ka W Mporpec-
CHBHAsl TPEHUPOBKA — ABAKIOTCA OCHOBOM BCex BU-
JOB TPEHUPOBKH. B cOOTBETCTBHE C NPUHLUMWMOM
MNpPOrPeCCHBHON Meperpyskd, Bee TPeHHPOBOUYHBIE
TiporpaMMbl Z0JCKHLl BKITIOUATE 3TH JBa KOMTTOHEH-
Ta. HanpuMep, Ytofsl YBEIUYUTL MEILIEUHYIO CHIY,
MBIHINB CRAETyeT NeperpyXarh. D70 O3Hayaer, YTo
Harpy3ka JoJLKHa NpeBbiluate oObiHyio. [Iporpec-
CHBHad CUNOBast TPEHHPOBKA NMOIPa3yMeBaeT, YTo ¢
YBENIHYEHHEM CWIbl MBIIILL NIPOTIOPHHOHATLHO 60E-
wag BeSIMYHHA COTPOTHBNEHHS HeoOxodHMMa [JIs
JafbHeHILETO CTUMYIIKPOBAHUSA YBEIHYCHMA HX CIIH.

B kauecTBe npuUMepa BO3bMEM MOJNIOAOTO Yelone-
Ka, KOTOPBIH MOXET BHITONHHUTDL JAHWL [Q noprope-
HHA XHMa Ha ckambe Maccel 68 kT (150 dyutOB),
npexie 4eM DOCTUTHET COCTOAHNA yToMaeHua. Ye-
pe3 1 — 2 HeRemY CUAOBBIX TPEHHPOBOK OH CMOXET
YBeAWYUTb YUCIO NOBTOpeHHt Jo 14 — 15 {MaccaTa
Xe). 3aTem, YBenuuuB Maccy Ha 2,3 kr (5 dyHTOR),
OH CMOXeT BuIMOAHHUTE 8 — 10 nostopenuii. [Tpo-
JOIXKAsA TPEHHpOBAThCA, OH CHOBA YBEJIMMHMT KOJAH-
YeCTBO [MOBTOPEHHN M B TEUEHHE ouepeaHbix | — 2
Heaenb 6ydeT roToB Ac6aeuTh ewtle 2,3 kr (5 dyHTOB)
K Macce cHapsga. TakaM o0pazoM, OCyLLecTBIASETCH
MporpeccUBHOE YBeJHYeHHe MAacchi, KoTOpyio Hoj-
HuMaioT, TakHM Xe 0fpa3oM MOXHO MPOrpecCHBHO
YBCIMYUTL TPEHUPOBOUHBIA 0beM (MHTEHCHBHOCTD
U MpOAOKUTENBHOCTD), 3aHHMAACh aHAIPOOHBIMH

H a3pOoBHBIMH TPEHUPOBKAMIL.

. ThaBHBIM acnieKToM KH3y4YeHHA $U3NONOTOB B
obfacTH GH3HONOrHY MblllieYHON AeaTeNbHOCTH SB-
AAeTca afjanTands opraHU3Ma K TOCTOAHHLIM (ATH-
TeJbHbIM) TPEHHPOBOYHEIM Harpyskam.

2. B cooTBeTcTBHY ¢ MPHHUMNOM KHIHBUAYAIEb-
HOCTH, KaXIbIH YeNOoBEK ABNACTCA €AHHCTBEHHBIM B
CBOCM pojie, [MO3TOMY NPH MAaHUPOBaHHH {IpoTPaMM
TPEHHPOBOK CAelyeT NPUHUMATL BO BHHUMAaHUE HH-
AUBMAYAIBHBIE ocobeHHOCTH. PasHule MoaM mo-pas-
HOMY peardpyioT Ha AaHHYIO TIpOorpaMMy TpeHMpPO-
BOK.

3. B cooTBeTcTBUM ¢ RpHHUUNOM cheuuduy-
HOCTH, N5 TOBBIWIEHUA 2P(PEeKTHBHOCTH TpeHH-
POBKH OHH JOJKHBI MAKCHMA/IBHO COOTBETCTBOBATD
ctieHduKe MBILIEYHOM AeITERLHOCTH, KOTOPOH 3a-
HUMaeTCd HenbiTyeMblit. CriopTeMeH, 3aHUMAalO-
IHIACH BHIOM CRIOPTA, TPeOYIOUIHM MPOABAEHHS OT-
POMHOW CWUIEI, HAMPHUMEP, TAXeNOH aTNeTHKON, He
YBEJIHUUT CUITY BCAeAcTBHE Bera HA ANMHHBIE AUC-
TaHLUH.

4. B cOOTBETCTBUH C NMPHHLMIIOM ApeKpallcHus
TPeHUPOBOYHLIX 3aHITHH, JOCTHFHYTOE B pe3ynbTa-
T¢ ITUX 3aHATHH TepseTcs, ec/id OHH MPeKpallaloTes
HAK pe3xo CHIKaeTcs wx obbeM. Bo nibexalue aToro

B OB30OPE...
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BCE TPEHUPOBOUHbBIE MPOrpaMMbl A0AXHbBI CONEPKATE
NporpaMMy coxXpaneHHa AOCTHTHYTOro. '

5. B cooTBeTCTBUM ¢ MPUHLMAOM [POrPECCHB-~
HO# neperpyskH, TpeHHPOBOUHBIE 3aHATUA J0/UKHbI
BKJIKOYATh HATPY3KK HA OPTaHU3M (MbILLLLI, Cepaey-
HO-COCYHCTYIO CHCTEMY), TIPEBbIILIAILINE OObINHbIE;
flo Mepe aJanTaluK¥ OpraHU3Ma TPEHUPOBOYHbIE Ha-
rPy3KH YBEJHYMBAIOTCH.

BHWAbBl TPEHHMPOBOYHBIX ITPOTPAMM

BLISCHIB OCHOBHEIE TPeHUPOBOYHBIE TIPHHLIHIILL,
MBI MOXEM paccMOeTpeTh HEKOTODbIE BUALI TPEHHPO-
BOYHBIX TIPOTPaAMM:

* CHNIOBYI0 TPEHHPOBKY,

* BHTePBAILHYIO TPEHHDPOBKY;

* HEMPEPBIBHYIO TPEHUPOBKY;

* KPYTOBYH) TPEHHPOBKY.

Cujlopas TpeBHpOBKa

Cunobasi TpeHHPOBKA HAllpaBfieHa Ha yBeuue-
HHMe CHIBI, MOLHHOCTH M MBILIeYHOH BHIHOCIHBOCTH.
TlnaHupyst cUAOBbIE TPEHHPOBOYHEIC HATPY3KH, He-
OOXOIMMO, B ITepBYI0 OYepelb, OTIpele/HTL, KakHe
MbILIIeYHble PPYITiblI Bbl XOTHTE TPEHUPOBATh, A 3a-
TeM NogodpaTh COOTEETCTBYIOLUME YpaxKHeHUus. Tpe-
HHMPOBKA B KaXAOM YNpaXHeHHH pa3bupaeTcss Ha
UMK, TIOBTOPEHHS W COTIPOTHBIICHHE. PaccMOTpHM
npuMep, NpueedeHHBIA B Tabn. 1.3 — cruGanne AByx
pyK ¢ ranteasmu. [IporpaMMa Bi/oyaeT TpU UMKNA
no 10 mopropeHuit B KaxaoM. B nepsom 1tuxne
COTIPOTHB/ACHHE cocTapiiier 100 % makcHMaTbHOIM
Macchbl, KOTOPYIO CITOpTCMeH MOXeT NogHATL 10 pas.
70 TaK HazblBaeMburil MaKcHMYM 10 RoBTopeHIit, Han
10-TIM. B nauieMm nipuMepe 10-IIM pasen 100 ¢pyH-
Tam. ConpoTHeieHHe 20 % 10-TIM (90 ¢dyHTOB) MC-
noJb3yeTca Bo BTopoM Hukne, 80 % 10-TTM (80 dhyn-
TOB) — B TpeTbeM. bonee noapoOHO nporpaMMa cu-
JIoBOR TPeHHPOBKK pacCMaTpUBacTCH B raee 4.

Tab6nuua 1.3 IlporpaMMa ciloBod TpeHAPOBKA
noe crubando JRYX pyK

ey ITopropeHHe ConpoTHaTeHkKe, (YHTH
[epprii 10 100
Bropoii 10 90
Tperutt 10 80

Hwreppamaas TpeHUPOBKA

B HHTEpBaNBHON TPEHWPOBKE KOPOTKUE HIM Cpefl-
HHe Neproas! paboTel YepeAYIOTCH ¢ TaKHMY Xe me-
pHoZaMM OTHBIXa HAN NMOHUXEHHOH aKxTHBHOCTH.
B oCHOBY MHTEpBaJIbLHOU TPEHHPOBKH 3aMOXEH yeT-
kvl pM3HOTOTHUECKMI MIPUHLIMIL. YdYeHble ycTaHO-
BWJIM, YTO CITOPTCMEHB! MOTYT BLUTOAHATS SHAYUTENb-
Ho Gonbluvit ofbeM paboTsl, pa3dKBas €€ Ha KOpoT-



KHe MHTeHCHBHBIE LUHKJBI ¢ MEPHOAaMH OTIbIXA HIH
MOHUKEHHON JeATeNbHOCTH MEXIY NochefioBareb-
HbiMM UMKIaMK paGoThl. Kak cneayet u3 Taén. 1.4,
nepebiil UMK BKOYaeT 6 NoBTopeHMit Bera (uHTEp-
Basbl paboThl) Mo 400 M KaXH0e; KAK/bH WHTCpBAN
BRINO/MHAETCH 33 75 ¢, 3aTeM cAeAyeT BocCTaHOBeHHe
B dopMe MemneHHoro 6era Tpycuoll B TeueHMme 75 ¢
MeXIY WHTepBanaMu padoTel. Bo BTOpOM UMKe nipe-
AYCMOTpeHo 6 nopTopeHH Mo 800 M xaxnoe, BLITION-
HeHMe HHTepBana paGoTei 3a 180 ¢ W BOCCTaHORNEHHE
€ NOMOLLBI0 MefijieHHOTO Bera Tpyciioli NN X0ALobLI B
TedyeHne 180 ¢ mexay HHTepBaiamMH padoThl.
HHTeppanbHas TpEHHPOBKa TPHMEHKMA NTpaKkTU-
YeCKH B KaXJIOM BUfie CIIOpPTa, Yalle BCEro €e He-
MOAL3YICT AN HNOAFOTOBKU OGeryHOB U TUTOBLOB.
[MpHHUMNE] MHTEPBATEHON TPEHHPOBKHM MOKHO aaari-
THPOBATh K APYTHM BUAAM HEATENLHOCTH, BRIODAB
hopMY MM peXHM HATPY3KH U HU3MEHSS OCHOBHBIE
nepeMeHHble B 3aBHCHMOCTH OT BHIOA CMOpTa H UH-
IUMBUAYAIBHHX ocobeHHoCcTel cnopTeMera. Moxke u
M3Thl03 ONpele/iMAd OCHOBHBIE TIepeMeHHble, KO-
TOPbIE CREAYET “MTOAOTHATL” 1104 KAXICre cliopTCcMe-
Ha [7]:
¢ UHTEHCHBHOCTE H TPOHODKUTENbHOCTE HHTEp-
Bana pafoTel (Harpy3ka M NpoJo/DKUTeNbHOCTD
CHTOBON TPEHHPOBKH);
* KOMMYECTBO TIOBTOPEHHI W LMKIOB HA KOXA0M
TPEHUPOBOYHOM 3aHTHY;
+ MIPOIONXUTENLHOCTE UHTEPRANA OT/bIXa {BOGC-
CTAHOBJNEHHSA);
* BHA OeATeNLHOCTH BO BpEMs OTAbIXA;
* KOJMMECTRO TPEHUPOBOYHBIX 3aHSITHH B HEALTIO.

Henpepumuasa TpeHHpOBKa

CaMo HazBaHHe TOBOPUT © TOM, YT 3TOT BUA Tpe-
HHPOBKH NOAPa3yMeBaeT HETPEePBIBHYIO AEATENEHOCTD
fe3 HHTEPBAJIOB OTHLIXA. DTO MOXET OLITH BHCOKO-
KHTEHCHBHasA HenpepbIBHAS AeATeNBHOCTh CpeaHel
MPOACAXMTENLHOCTH WIH TPEHHPOBOYHAS HArpyska
HebGoNbLIOH HWHTEHCHBHOCTH B TEUCHME TIPOJOJIKH-
TeJILHOTO NMepiona BpeMeHH. PaceMoTpuM oba Buia.

BpicoKoHATEHCHBHAA HeNpepbiBHAA TPEHHPOBKA.
HHTeHCUBHOCTH paGoOTHl IPH TaKOW TPEeHHPOBKE CO-
crapaser 85 — 95 % Makcumankdoit YCC cropr-
cMeHa (UCC,__ ). Hanpumep, GeryH Ha cpeqHHe IH-
CTAHUHH MOXET Impobexarh 8 kKM (5 MHAb) co cKo-
pocThio 3 MUH'KM ~ ' (5 MMH' "MHAB ~ ') mpn cpemseit
YCC 180 yaapop-mun~ ' (nomycTus, yto 4Hcc,, .=
= 200 yaapam'MuH™ ).

BLICOKOWHTEHCHEBHAA HEMPEPbIBHAS TPEHHPOBKA
BecbMa 3¢ deXTHBHBI VIS NMOATOTOBKM CTIOPTCMEHOB,

JAHMMAIOLIHXCH BHAaMH CNOpTa. TPeBYIOIHNMHU Apo-
ABNEHUA BBLIHOCMTHUBOCTH, KOria He¢ BhLIMTOMHACTCSA
GonbluoP 00beM paboThl. TpeHUPOBKA ¢ NOCTOAH-
Holt, BNIM3KON K cOpPeBHOBaTeNLHON WHTEHCHBHOC-
ThK MOBBILUAET CMOCOGHOCTL CMIOPTCMeHA TOLIep-
XUBATh ONWHAKOBbI TEMIT BO BpeMd 3afera H, Kax
NPABUAO, BEAeT K YAYYLIEHHIO pe3ynstaToB. KpoMe
TOTO, peryAsSpHEle TPeHHPOBOYHBIE Harpy3KH WIH 3a-
0ErH ¢ HHTEHCHBHOCTHIO, HIM3KOM K COpeBHOBATENTh-
HOMW, MOBLILAIOT CKOPOCTE HOM, HX CHJY M Mbllley-
HyI0 BuIHOCHHBOCTE. K coXanenwio, noaoduasn rpe-
HHPOBOYHAA TporpaMMa MpeabaBIseT CIIOPTCMEHY
BeChkMa 3KCTpaopi¥HapHble TpeGoBaHUA, cCOOEHHO
€CJIH OHa paccuMTaHa Ha RECKONALKO Hedelb HIH Me-
craues. PekoMeHayeTcst MepHoanYecKli BBOIMTL Ba-
pHaHTH ¢ SoJiee HH3IKON UHTEHCHBHOCTLIO (1 — 2
pa3a B HeleNio), Yrodbl AaTh COPTCMEHY HEMHOTO
NepefOXHYTh NOCE H3HYPUTENbHBIX, BHCOKOHHTEH-
CHBHLIX HEIpepbIBHBIX TPEHHPOBOK.

Ipono/DkHTeBHAR TPEHHPOBKA HH3KOH HHTEHCHB-
HOCTH. JTOT BUI TPEHHPOBKH CTAN UCKANQUMTENLHO
MONYAAPHLIM B KOHLE 60-X rOJOB TeKYINEro CTOAE-
T, CrIOpTCMeH TPEHHPYETCS € OTHOCHTENIBHO HU3-
KOit HHTEHCUBHOCThIO, CKaxeM 60 — 80 % UCC, .
YacToTa cepliedHBIX COKPalUeHU N peaKo rpeBblllaeT
160 yaapos-MUH™! ¥ MOIOOBX CITOPTCMEHOB H 140 —
y Bonee 3peabix. [1aBHasA uejb TPEHUPOBKH HE CKO-
pocTh, a aucTaHuMsA. CRoprcMeHbl, 3aHHMAaOWHeCs
BHAGMH CNOpPTA, TpeSYIOIMME ODPOsIRACHHA BLIHOCIH-
BOCTH, MOTYT Ipoberate 24 — 48 kM (15 — 30 Muab)
KaX Akl JEHB, YTO COCTABMT 3a Heaemo 160 — 320 km
(100 — 200 mine). CKOpOCTb Gera Npu 3ToM HaMHOIO
HHX¢ MaKCHMalbHOH, KOTOPYK MOXET MOLIepXKH-
BaTh CROpPTCMeH. Hanpumep, ec Bbl MoXeTe GeXaTh
CO CKOPOCTBIO 3 MHH'KM ™! (5 MHH'Mumio™"), B JoN-
XHEBI TPEHUPOBATHCS CO CKOPOCTRIO 4 — 5 MHH'KM™ !
(7 — 8 MuH'MEIb ). DTOT MeTOl TPEeHHpPOBKH 3Ra-
YUTENLHO fleT4ye, YeM MeTOl BRICOKOUHTeHCHBHOMN He-
IIPEPHIBHOH TPEHUPOBKH, MOCKOJIEKY OKa3biBaeT 3Ha-
YUTENEHO MEHBLIYIO HATPY3KY Ha CepASYHO-COCYIH~
CTYI0 M DECIHPATOPHYIO CHCTeMsl. BMecTe ¢ TeM
npoberaine OOJMBUINX AHCTAHUMI MOXET BbI3BaTh
SHAYKTENBHBIA AUCKOMGOPT B 0BJACTH MBILLULL K Cy-
CTABOB H MPHUBOINTEL K TpaBMe.

3TOT MeTOA TPEHHPOBKH, TO-BHAWMOMY, vallie
BCETO UCTOAL3YETCA ANS PA3BUTHS BHIHOCAWBOCTH

s TEMH, KTO X0UeT “ObiTb B POpPME™ ¢ TOUKH 3pe-
HH$ COCTOAHUS 3N0POBbLA;

* CMOPTCMEHAMY, 3AHUMAIOHTUMHCH KOMAHIHBIMK
BHIAMH CMOpPTa, KOTOPhie UCNOAL3YKT TPeHH-
POBKH Ha pa3pUTHE BhIHOCAHUBOCTH TOJNBKO 15
o0wedH3HIecKofl TOATOTORKH;

Ta6nnnald
10 TMorropenue, [poaomsHTentHOCTE Bpema Bun DeATeNbHOCTH AL O6paseu n MMBI
pa3 Aner M AATepBAAs paboTH, ¢ | BOCCTARORAEHMA, ¢ BOCCTAHOBREHHA Hﬂﬁpmmpzﬁma
TPeHHPOBKH
Tlepmrtit 6 400 75 75 Ber tpycuoit ana Gerydon
Bropoi 6 800 180 180 Ber Tpycuoit/xons6a Ha cpeltne
= i / OHCTARIHY
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» CHIOpPTCMeHaM¥, XeNaloliMMU COXPaHUTE BhlCo-
KW YPOBCHb BBIHOCIMBOCTH B MEXCOPEBHORBA-
TenbHLIA nepron.

Mg X uenedl ypopeHs WHTEHCHBHOCTH coxpa-
HseTca B npenesax 60 — 80 % HCC |, a aucraHius
cokpallgetcst. Hanpyimep, BeryHy! MOFYT coOKpaTtiTh JiH-
CTaHUMIO 10 5 — 8 kM (3 — 5 MuAb).

CregyeT OTMETHTE, HTO JaHHBIF METOL BEChMa
3dpeKTHBEH ONS Pa3BUTHA obileld BBIHOCNTHBOCTH,
NOCKOABKY RO3BOJISET BHHAOAHATL paboTy ¢ Haubo-
Jee NoAXOAAILelR HHTeHCHBHOCTRIO. g moaeit cpea-
HEro W CTAPLUIEro BO3PAcTa, KOTOPLIE XOTAT JOCTHUYL
HAH COXPaHMTL NIpHeMIeMBll ypoReHb PM3HYecKo
NMOArOTOBAEHHOCTH, 3TOT METOA Haunbo/ee NOEXOQAA-
WK M HAUMeHee ONacHBIf. YTpaxHeHHsa BLICOKOI
WHTE€HCUBHOCTH MOTEHLMANLHO ONACHE LISt TIONEA
MOXKHTOTO BO3pACTd. ITHM NIOASM TAKKE He pexo-
MEHIYETCS 3aHMMATBCS CITPHHTEPCKUMM WM “B3PbIB-
HBEIMU” BUAAMM DH3HYECKONR deaTebHOCTH.,

Tpennporxa ¢apraex. Papriek — urpa ¢o cKo-
pocTelo — npefcTapnser coGodl dbopMy Herpepbis-
HO Harpy2Ku ¢ HaMeKOM Ha HHTEPBANLHYI TpeHU-
pPOBKY. DTOT TpeHHPOBOYHBE MeToR Guin paszpabo-
TaH B Uisewy & 30-e rooer XX cT. ¥ ucnonssyercs
NpeUMYILECTBEHHO DeryHaMy Ha LAMHHbIE SUCTAH-
uri. HpopomkuteasHocTs 3abera NpH TAKOM BuIe
TPEHHPOBKH COCTABNAeT 45 MHH U GoNtee, ciopTeMeH
MOXET 110 XeNaHHI0 H3MEHSTh CKOPOCTh OT BbICO-
KO A0 CKOpOCTH Dera Tpycuoit. 310 cpoboiHasn
dropMa TPEHHUPOBOK, B KOTOPOH TNaBHas Liedb He AH-
CTAHLIHA W BpeMH, a MONYyYeHHe YAOBONILCTEHA. Tpe-
HHPOBOUHbIE 3aHATHA OOLINHO NPOBO/ST B CEJIbCKOH
MECTHOCTH, M300UNyIoleit MHOXECTBOM TOAbEMOR
¥ chiyckoB. CHOPTCMEH ¢aM BBIGHpPaeT KaK Mapiu-
PYT, TAK W CKOpOCTh Dera. OOHaKo NMEpHOAHYECKH
CKOPOCTE BOTAHA JOCTUTATh BRICOKUX YpoBHed. Muo-
THe TpeHepHl HCTONb3YIOT GapTaeK KaK HOTONHEHHe
K BLICOKOMHTEHCHBHbIM HETIPepbIBHHM TPEHHPOBOY-
HBIMY HATPY3KaMu Ui UHTepBANbHON TPEHHPOBOY-
HOM MporpamMMe U1 HAPYIUEeHHA MOHOTOHHOCTH Ka-
KoTo-11460 OJHOTO HX BHAA.

Kpyropas TpenupoBKa

Flpy KpyroBol TpeHUpPOBKE CROPTCMEH BBIMOA-
HAeT CepHio U30PaHHBIX YNPaXHeHWH B MOCNeA0Ba-
TeNbHOCTH, HasbiBaemol KpyroM. Kpyr obnuHo co-
crouT U3 6 — 10 TpeHaxkepos. Ha KaxiaoMm TpeHaxe-
pe COPTCMEeH BhIMONHAET ONpefie/ieHHOe YIIpaXHe-
HKe, HaflpuMep, OTXKMMaHue HaY criybaHue pyk, 3a-
TeM MepexoduT Ha cAcaywlini TpeHaxep. Caeayer
CTPEMHTLCA BEIOARHTL padoTy B KPYre KaK MOXHO
OplcTpee. [TokaszaTedAeM yAyUlIEHHA ABAAETCS BBITION-
HeHue Beeil padoThl 33 MEHBILUHI OTPe30K BpeMeHH
WY Buirofdenye 6onsluero 00bLeMa paboThl Ha Kax-
JOM TpeHaxepe UAW U To, W Apyroe. Kpome Tore,
MOCKOABKY CHOPTCMEH OeraeT MeX Iy TpeHaXEpaMu,
110 Mepe YBENUUEHHS PACCTOAHUS MEXIY HUMH ynyu-
IAeTCA M ACATENLHOCTD CEPIeYHO-COCYRUCTOM CHe-
TEMDBI.

8

[Tpu obbearHenWH Kpyrosoii TpeHUPOBKM ¢ Tpa-
MHUHOHHOR CHAOBOH NMOAYYaeM KPYroByio CHAOBYIO
TpeHNpoBKY. TpagWLHMOHHAS CUIIOBAS TPEHWUPOBKA
npeanonaraeT, Kak NpaBHi0, MeLTEHHOE  METOOMNY-
Hoe BbiltofiHeH e paGoTel. MHTepeant paboTh oueHb
KOPOTKHE, a TIePHOLl OTABIXA — MPOAOSIKHTEALHLIE,
ITpy ¥pyrosoil cunosoii TpeHuposke pabota o6biy-
HO BBITOMHACTCA ¢ HHTEHCHBHOCTBIO fopsaka 40 —
60 % MakcUManbHOW CUNb B TedeH e 30-CeKyHIHOro
WHTepBana, NepHol OTAbiXa MeXAy paGouMMy MH-
TepBafaMi — 15 ¢, x0T HHTEPBATL paGoTh! I OTIbI-
Xa MOXHO BUAOH3MEHATh. K NMpuMepy, Ha nepeBom
TpeHaxepe Bul BbHIONHAeTE 33 30 ¢ CTOALXO NOBTO-
PeHU, CKOMBKO MOXETe, 33TeM oTAbixaeTe 15 ¢, ne-
pexons K ApyroMy TpeHaxepy. HauuHaere cnenyio-
i 30-ceKyHOHBIN Nepyoa paGoTel, OBBIYHO 33 KPYT
BelltORHAOT paboty Ha 6 — & TpeHaxepax. Peko-
MEHAYETCA BLITIOAHATE 2 — 3 LUKNA,

Kpyroeas cHnoBag TpeHUpOBKa ofecneylpaeT
cpefiHee yBeAndeHHe aspo0Hoil BHIHOCAHBOCTH U 3HA-
YUTENLHOE YBeRUYeHHe CHAbl, MbilieMHOH BBIHOC-
nipsocti M rubkocti. KpoMe toro, ¥pyrosast cUNO-
Baf TPeHHPOBKA MOXET 3HAYUTENILHO HIMEHHUTL CG-
CTaB TeJa, YBEJHYMB MBILUEYHYIO MAaccy M CHH3NB
cojepaHue XKHpa B OpraHH3Me.

METOJ0JO0INA UCCIAEAOBAHUN

B 3710il KHHIe Mbl pacCMOTDHM HcciefoBaNHa,
KOTOpbIE MO3BOMMIN HAM YCTAHOBUTL, KaK yHKUM-
OHUpPYET HAlll OPraHu3M BO BpeMA MblilieYHoli neg-
TEALHOCTH M KAk U3IMEHAETCA ero QYRKUKOHRPOBE-
H4e BCIeACTBUE TPeHHPOoBOK. UToObl BaM BLiNO Ner-
Ye WHTEPIPeTUPOBATh 3TH MCCIIeNOBAHUA, BHauase
Bbl IOMXHE pa3zoBpaThcsi B OCHOBHBIX MOMEHTAX HX
METOAoNOrHH. PaccMoOTpYM IBa acrekTa.

[NAAHUPOBAHHUE NCCIEJOBAHKA

B 570k rnape Mbl B OCHOBHOM 3aTPOHEM /1Ba OC-
HOBHBLIX THIA TUIAHMPOBAHHS MCCAEJ0BAHHS: edHHO-
BpPEMEHHOE I JiHTeNbHOE TIoBTOpHOE. B nepeoM ciy-
Yae B OJHO U TO XKe olpeleleHHOe BpeM4 NIPOBOAMT-
cil TecTHpoBatiHe GOALIIOH TPYNNbLI HACENeHHA.
Pasnuuvs MexXay OTAENBHBIMM rpYTINaMu UCHOoNb3Y-
10TCS 28 OLUEHKY H3MeHeHWN mobo# faHHoil du3n-
OJIOFHUECKON MepeMeHHOMN co speMeHeM. Bo BTopoM
cnydae 1nocne NepBHYHONO TECTHPOBAHUST MCITLITYE-
MBLX TECTHPYIOT éllle OAVH HIH HeCKOAbKO pa3, YyTo-
Obl ONpeReAUTL HIMEHCHHA CO BpeMEeHeM.

B OB30OPE...

1. Cvnosas TpeHUPOBKA COCOOCTBYET Pa3BHTHIO
CUbY, MOLHOCTH H MBILIEMHOR BLIHOCAWBOCTH. Tpe-
HYPOBOYHOE 3aHATHE TIAHUDPYETCS IO UMKIEAM, KO-
AUYECTBY NOBTOpPEHUIT W BEAHYHHE CONMPOTHBARECHUA.



2. HHTepBaNbHasa TPEeHUPOBKA XapaKTepU3yeTCa
YepefgoBaHWeM TepuOLOB paGoOThl W OTHbixa WIH
MOHMUXeHHOH MeaTenbHocTH. OHa ofecnequnBaer
BLIMOJHEHWe Goablero obbema Bceil pabotsl, Mo-
CKONLKY BO BpeM#f TPEHUPOBOYHOTO 3aHATHA TPO-
HCXOAUT HEKOTOpPOE BOCCTAHORJIEHHME,

3. HenpepripHas TpeHUPOBKa ITPOBOAUTCA Ge3 HH-
TepBanoB oTAbiXa. BbICOKOWHTEHCHBHAas HEIpepbIB-
HasA TPeHHPOBKA MpeaycMaTpHBaet BBITOMHEHHE pa-
GOTBl ¢ BLICOKOW HMTEHCHBHOCTBIO (85 — 95 %
HCC, ...} 1 BecbMa >(beKTHBHA 19 PA3BHUTHA Bbl-
HOCJIMBOCTH, HE OKa3biBas MpH HTOM 3HAYHTENBHBIX
Harpyzok. [lpofofxiHTenbhas TPEHUPOBKA HU3KON
UHTEHCHBHOCTH TPedrnoNaraeT BRMNOMHEHNE paboThl
C OTHOCHTEJIEHO HH3KOW MHTEHCHBHOCTBIO {60 —
80 % YCC ) B TeueHHe OYeHb MPOROIKUTENLHO-
ro mepuojga BpeMeHW HAH Ha OYEHL OONBILOIT AMC-
TAHUHWH, TeM CaMBbIM OKa3bIBad MEHBLUYIO HarpysKy
Ha CEpAeYHO-COCYAUCTYIO M PECITHPATOPHYIO CUCTe-
Mbi. BMecTe ¢ TeM OHa MOXET BHI3BaTh AMCKOMbOPT
UMK TPaBMY MbILIL M CYCTABOB,

4. TpeHupoBka ¢apTaeK (MIrpa CO CKOPOCTHID),
HCIOMB3YeMad TNaBHBIM 08pazoM GeryHaMH Ha IIHMH-
Hble JUCTaHLIHA, APeACTABNAET co00 HenpephlBHLIN
BUJI TPEHUPOBKH, OCYILIECTBAAEMBI B HHTEPBUILHOMN
opMe. BeryHel Mo cobcTBEHROMY YCMOTPEHUI0 Ba-
PBUPYIOT TeMIl Oera (0T BHICOKOH CKOPOCTH 10 CKO-
PoCTH Bera Tpyciioit). O6blyHA IPOHOKHTENLHOCTD
zabera — 45 muH MK Gonblue.

5. [Tpn Kkpyroeoil TpeHUpPOBKE CIOPTCMEH Kak
MOXHO OBICTpee BHITIONHET pa0oTy Ha cepHU Tpe-
Haxepos, obpasyioiiux Kpyr. Ha xaxaoM TpeHawe-
pe BbIMTONHAETICA COBEPWIEHHO HHOE YNPaXHEHHE.
Kpyroesle TpeHHPOBKY TIpeMMYLIECTBEHHO OfecTie-
YHBAOT cpelHee TopbllieHHe a’pobHON BLIHOCIU-
BOCTH M 3HAYHTENbHOE YBENMUYeHHE CHJIbI, MBIILICY-
HOM BBIHOCJIMBOCTH M THOKOCTU. YBedMUeHUHe Tpe-
HUpYeMOCTH cepledHo-COCYTUCTON CHCTEMbE AOCTH-
raeTcs 3a CUeT pacnoNoXeHUs TPpeHaXepoB Ha Bob-
[ueM PacCTOSTHHH APYr OT Apyra, a Takxe yBejldye-
HH St CKOPOCTH Nepexona oT 0AHOTO TpeHaXepa K Apy-
FOMY. .

Paznuuug MeXay 3THMHK ABYMH MTOAXOMaMH JIyy-
tIe BCEro WAAICTPUPYET CAeAYIOLUMA Apumep. Jo-
MYCTHM, Bbl XOTHTE OTIPEACUTh, NOBLILIAET MU Her
Ha IIMHHBIE AHCTAHLMM KOHUEHTPALKIO XONecTe-
PHHA U afAba-THIIONPOTEHHOB BBICOKOH THIOTHOC-
TH (HDL-C} B kpoBH. D70 XeaarenbHag GopMa xo-
JEeCTEPHHA H MOBBILICHHAA €€ KOHUCHTPpAUHA CHH-
¥aeT pHCK BO3HHKHOBEHHS cepliedHLIX 3a60s1eBaHMH.
Henoasays eIMHOBPEMEHHBIR NOAX0M B MOXeETe,
HanpuMep, obcienoBaTh BOMbILIOE KOJUHUECTBO JHO-
Jei, KOTOPbIX MOXHO pa3sAeAnTh Ha Cleayome Ka-
TECOPUU!

s He MpoderarwMx H MUJIH B HEAeTm;

¢ nipoberarotinx 48 kM (30 MUAL) B HeaeHK,

» nipoberapowMx 97 KM (60 Mub) B Hedeno;

» ipoferatolinx 145 kM (90 MUAL) B Hedesnio.

3aTeM BBl CPABHUBACTE Pe3yALTATHE KAXA0H rpyn-
fibl, 0O0OCHOBAB CBOM BLIBOAB Ha 00beMe BLIMTOMHEH-
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Ho#H paboTbl. Takoil noaxoa vWcnojibsioeaiu B Bonee
pPaHHUX HCCIEAOBaHHAX U AeHCTBHUTENABHO YHEHbie
YCTAHOBHWIIM, UTO qeM Oonblie KMnoMeTpos rpobera-
eT 3a HeAe/lio CAOPTCMEH, TeM Bblllle KQHLIEHTpalUa
X0JeCTepUHa W aNbda-JTUIONPOTEWHOE BbICOKOIH
MAOTHOCTH, YTO CBHAETENLCTBYET O MOJOXUTEAbHOM
BRMAHMM Gera Ha JIMHHBIE AMCTAHLMH Ha COCTOA-
HHE 3EOPOBbA.

Hcnonsaya AnutensHbt MOBTOPHEIN MOAXOL AAS
M3Y4EHHS 3TOrO Xe BOIpoca, Bel MOXETe CIliaHH-
poBaTh UcC/edoBaHHe TAKUM o0pa3zoM, 4yTobbl B 12-
MecAYHOH TporpaMMe Oera Ha ANMHHbIE OHCTAH-
UMM TIPUHANH YHaCTHE HETpeHUpOBaHHblE JTIOAH. Bhi
MOXeTe, HanpuMep, HabpaTe 40 yenoBek, Xenaio-
KX HAYyath 3aHUMaThcA Oerom; 20 U3 HHX BKITIO-
YHTh B TPeHUPOBOYHYIO IpyTiny, 20 apyrux — B KOH-
TpoabHy. Obe rpynilbl MPeAcTOUT HaOIKAATH B
TeueHHe 12 mec. [Tpobsi KPOBH ClledyeT B3AThH B Ha-
qafe YccleAOBAHNA i 2aTeM Kaxible 3 Mec. [locne-
IHIo npoby Kpopd ciedyeT B3ATh B KOHLE Mpo-
rpaMMbl.

[MpH TakoM nogxone obe rpynibl HabORAOT B
TeyeHHe BCeTo ItepHona, 4To {103BOJAET Olpeje-
JIATE M3MeHEHHS YpOBHA XOJecTepUHa W ankda-
MPOTEHHOB BhICOKOH MMOTHOCTH B NMoboe BpeMs
Bcero rnepHoda. KoHTpoikHag rpynrna WCHOMb3Y-
eTcA A Toro, YyTobbl y0oeauThCa, 4T0 AKObIe H3-
MEHeHH#, NPOU3oLIE/IIIHE ¥ HCTILITYEMBIX TPEHH-
POBOYHOH rPYRIIB 00YCROBAESHBI HCKMIOYHTEALHO
nporpaMMoi TpeHUPOBOK, a He KaKUMU-TO ApYIH-
MW daKTopaMu, HampHMep, BpeMeHeM TOAa HAH
cTapedsiem. ToaoGHsiil NOIXCL WUPOKO HCTIONL-
30BajicA 1A BEHISBIAeHHS H3MEHEHUH YPOBHS X0J1¢-
CTepHHa Y afbda-THnonpoTeHHOB BbICOKOH MNOT-
HOCTH BCJIeICTBHE era Ha INHHHbIE AWCTAHLHH.
OfHAKO pe3yNETaTHl [poBeACHHBIX HCCMeA0OBaHUI
He oKazaNMCh TaKHMHM Xe OYeBHAHLIMHM, KakK pe-
3ynbrarhl eAMHOBpeMeHHBIX obcaefoBaHui.

BMecte ¢ TeM caeayeT OTMETHTD, YTQ METOA AJTH-
TeAPHOTO NOBTOPHOTO O6CAeA0BaHHS Gojiee MpH-
roJeH I M3YYeHHs drore Bomnpoca. CadIKOM
MHOI'We QaKTOpEl MOFYT HCKA3KUTD Pe3YNLTATH eNH-
HOBpeMeHHBIX obcieaosanuii. Hanpumep, B3aHMo-
AelicTBHe reHeTHYecKHX (hakTOpOB MOXET [IPHBEC-
TH K TOMY, 4TO O0Jiee BBICOKHE YPOBHH XONECTEPH-
Ha ¥ anbda-JTHNOMPOTEHHOB BLiCOKOH TUIOTHOCTH
OKaXyTcs ¥ TeX, KTo rpofderaetr Gonpllyio AWCTaH-
LMo 3a Hefedwo. KpoMe Toro, ¥ pasAuyHBIX FpyId
HaceJJEHHS MOXeT OblTbh HEeOIUHAKOBBIK peXUM
nuraiug. Metoa ATUTeTLHOTO NOBTOPHOTO 06Ce-
NOBaHWS [1O3BONsIET DONiee NErKO KOHTPORUPOBATE

"? JmiTe/bHbIe ROBTOPHBIE 00CTENOBAHMA, KAk
npapuno, dojee HAGOPMATHRHEI ANA H3Yde-
HRA AaHHOH NpodieMbl HJIA JAHHOTO BONPC-
ca. OnHAKO He BCeT/a ecTh BO3MOXHOCTD
OCYNIECTBUTh HX, NO3TOMY RHOTHA cleiyeT
NPoRONATh eAHHOBpeMeHHble o0cAaexoBaAHKA
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pEXMM NUTaHUA M ApyrHe nepemeHHble. OJHaKo
He Bceria €CTh BO3MOXHOCTb HPOBECTH INTHUTENb-
HOE NOBTOpHOE 00CTeJOBaHVE, 4 eIMHOBPEMEHHbIE
ofcne0BaH s TIO3BOMAIOT B KAKON-TO Mepe Nojy-
YHTh OTBETH] HA WHTEPECYIOLIME HAC BONPOCH.

NPOBEAEHUE UCCIELOBAHUN

HccnenoBaHusA MOTYT NPOBOAUTLCS NUGo B Na-
GopaTopHbIX, IUG0 B MoaeBHIX yeaopusx. Nabopa-
TOPHEIE UCCIEAOBAHK S, KaK TIPABKIIO, OTAUYAIOTCS
GoabeR CTENEHBIO TOUHOCTH, NOCKOALKY MOXHO
HCIIONb30BAThL Bosiee cNeliNalH3UPOBaHHEIE MIPH-
6opbi, a TakxXe 0o0Nice TUIATEILHO KOHTPOAHPOBATh
YCIOBHA TpoBeacHUA TectoR, K npuMepy, Henoc-
peJCTREHHOE H3MepeHHe MaKCHMAaNbHOrO NoTpe6-
neHus kucnopoda (MIIK) B naGopatopHbix ycio-
BHAX TMO3BOMSET HaHbBoee TOYHO OLUEHUTEL KApIK-
OpPECHUPATOPHYIO BLIHOCTHBOCTE. BMECTe ¢ TeM 4715
OleHKH BN onpeneneHus oxupaeMore MITK uc-
ITOAB3YIOT HEKOTOPbIE MONEBLIe TECTRI, HaMpUMeD,
oer Ha 1,5 muau (2,4 km). [Tonesoit TecT, He OTAH-
Yasach abCoMIOTHON TOUYHOCTLIO, TIO3BONET TEM He
MeHee JOCTaTO4HO TOYHO oueHuTs MITK. K Tomy
Xe OH He TpebyeT BOMBIIKX 3aTpaT Ha ipoBeAcHHE
1 NO3BOAAET 00CHeR0BaTh GONBLIOE KOJNHYECTBO
HCTIBITYEMBIX 32 KOpOTKoe BpeMa. UTodki Henoc-
pencTeeHHO oupeaendte MIIK, saM Heo6xoaumo
MOATH B YHHMBEPCHTETCKYI0 JNabopaToOpHIO HIW B
OOJILHHULY, HO Bbl TAKXKE MOXETE JIeTKO OLEHHTH
c¢Boe MITK Ha ocHoBaHMMW pe3yibTaTa Bera Ha 1,5
MHLIH.

WHuorza Haubonee npHemaeM nosesoit tect. Ha-
[IpHMEP, BO BpeMs MepBbIX HCCNEIOBaHHH B 00NaCTH
BIMAHKA ayTonepdy3uiu KpoBY, KOTAA ¥ CROPTCMeHa
OpanH Mpoly KpoBH, HEKQTOPOE BPeMst XPaHUNM ee
M 3aTeM CHOBA BBOIWIM B OpraHuam (cM. 1. 14), sce
HCCIENOBAHIS TIPOBCAWINCE B NaBopaTopHbIX YCI0-
suax. [loryyeHHbIe pe3yiabLTaThl OTAMYANHCE DONb-
UIo#t CTENEHbi0 TOMHOCTH BCMCACTBHE THIATeJIbHOrO
KOHTPONS 33 yCNoBHsIMH. ONHAKO OHM HE MMO3BOJIA-
K OTPEAeTHTh, YIYUYILAET Nu ayTonep@hy3na KpoBH
PUBHYECKYIO TeATeNbHOCTL. TonbKo 1103aHee, KOraa
B HCCEEOBAHUN COYETANUCH NaGopaTopHble TECTH C
NOJAEBHMY 00CIeIOBARUAMM BO BpeMs HacTOALUETO
Bera, ora 3anaqa Gblia peuieHa.

B OB30OPE...

1. EnvHoBpeMenHoe obcief0BaHMe NpeaAnonara-
eT oAHOpa30ebit cO0Op JAHHBIX ¥ PAIIHYHBIX TPYRII
HacefleHHs M TIoCheyIoliee HX CPaBHEHHE 10 pyI-
nam.

2. AnuTenpHOE NOBTOpHOE 0BCNIEAOBaHHE TIped-
nojgaraet HaGnoAeHUe 3a UCNBITYEMBIMH B TeUeHHe
TPOIOAXKHTENBHOTO NEPUOAA BpEMEHH, a TaKXKe cBop
JaHHBIX yepe3 ONpefeieHHble MHTEPSANbl BPEMEHH
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A4 BbIABAEHHUA WHAUBHAYANLHMX H3MeHenul. Me-
TO{ RO3BONAET MONYYUTE Bonee TouRYIo HHGopMa-
HIO, OfHAKO He BCeria MOXeT ObITh npHMeHeH.
B TaxoM cnyuvae Metod eAWHOBPeMEHHOro 0bcieio-
BaHWA AaeT BO3MOXKHOCTh GONYYHTh HEKOTOPVIO HH-
hopMaliio Mo UHTEPECYIOLIMM BOTTPOCAM.

3. Miccnenopanus MOFYT RPOROIMTLCS B Nabopa-
TOPHLIX M NToNEBbIX YCoBHAX. B naBopatopHuix He-
cllefoBaHHAX ofecnedrBaeTcs TUIATEABHBIH KOHT-
ponb GONLLIMHCTBA NepeMeHHbIX. KpoMe Toro, He-
none3yetcad Hanbosiee coBepUIEHHAS U TouHasl
annapatypa. Uccnenopanus, npoBoAMMLIE B NoNe-
BhIX YCNOBMSAX, He oDecrevHBaloT TaKol XKe KOHT-
pOJib REpEeMEHHEIX H He NO3BOMIAIOT UCTICAL3OBATh
pazjiHyHyi0 aniapatypy. Bmecte ¢ TeM B 1MoJeBbiX
YCTOBUAX DHU3HdecKasa AeATeAbHOCTh HCMBITYEMBIX,
KaK MpaBuio, Gonee ecTecTBeHHa, YeM B jnabopa-
TopHbIX. Kaxnoblit MeTol wMeeT CBOM MpeUMYyLle-
CTBEA W He[lOCTaTKH, MOITOMY A0BOIBHO YACTC B HE-
CAeNOBAHMAX COYETAIOT 00a MeTooa, 4TO NO3BOASET
ROMYYUTL GoNee TOUYHYI0 HHGOPMAaLHID.

B »Toll rnape Mbi paccMOTPeNM MCTOKH U3HO-
NOrMM ynpaxHeHHA M ciopTa. Mbl y3HamM, 410 co-
speMeHHan UHpopMaLs B 3THX 00AacTaX 3UKIeTCS
Ha cTaphiX 3HAHUSX K ABMISIETCA CROSOOPAIHBIM MOC-
THKOM X OYAYIUUM OTKPBITUAM, NOCKONLKY Ha MHO-
Fye BONPOCH! IMOKA efie He MOMyuYeHB! OTBeThl. M
paccMOTpein IBe OCHOBHbIE MPOGNEMEL, 3aHUMAl0-
IIHe YYeHBIX COBPEMEHHOCTH: CPOYHLIE peaklIMM Ha
usnYecKHe Harpyski H AOATOBpEMEHHYIO afanTa-
LHIQ K TIPOJCIDKMTENBHBIM TPEHHPOBOYHEIM HArpy3-
KaM. Mbl OBCYIMIM OCHOBHbLIE TIPHHUMIILI TpeHH-
pPOBKM, a TAKCKE pa3NMMHble THRLI TPEHHPOBOYHBIX
nporpaMM, 3aBeplliKB ¢Boit 00630p XapakTepUCTUKOR
Haubonee TUIIHYHHX METOLOB HCC/IEL0BAHUIAL.

B I wacti Mbl HauHeM H3YYaTh (HH3HYECKYIO Aeq-
TEABHOCTL, KAaK JeNgioT cltelMaldcTel & oOMacTi
HUIHONOMYY YITPKHEHUHA, paccMaTpUBad OCHOBHbIC
acneKThl ABMXeHUSA. B crenyiolleil rmabe MBI pac-
CMOTPHM CTPYKTYPY W DYHKLMIO CKeleTHOM MbILI-
A, BBIACHUM, KaK QHa OCYIIeCTBIAST ABMNEHHSA H
KaK pearupyer Ha (pUIHYECKYIO Harpy3Ky.

Konrpo.misic BOIpocs

1. Yro Takoe ¢puzHonorus ynpaxHenuin? Yro Taxoe

du3kofoTHS criopTa?

Pacckaxite o6 3pomoun GH3HONOTHH YIpaxHe-

HHI ¢ MOMeHTa epPBRIX UCCAeAOBAHHH B o0MAcTH

aHaTOMMU. KTO CHI'pan BaXHYIO polb B pasBUTHH

3Tol obNacTH IHAHHIA?

. Kro BRen B MpPakTHKY HccneloBaHWH B obnacTH
$H3HONOIHHN YripaXKHEeHWH HIMY A1A NyHKUMOHHOMN
Guoncum mMpmu? Hazopute MeHa $U3IHOAOTOB,
COTPYAHHUABIIMX B OGJACTY H3YYEHHA XapaKTepiC-
THK MbIIUEYHLIX BOAOKOH 4Y¢NOBEKa.
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4. OBbacHUTe, YTO fIOAPAIYMEBAETCA NOL H3YYeHHeM
CPOUYHBIX pPeaKUMA Ha oTUSAbHBIR UHKA HATPY3KH U
NOATOBPEMEHHOH aflanTauuH K TPEHUPOBKE.

5. Kakne DakTophl oKpy:xaolueidl cpeiisl OKA3LIBaKT
BJMSIHME HA CPOYHYIO peakUHdio OpTraHi3Ma Ha or-
HeAbHbIA LKA Harpysku? YTo Takoe cyTodHOE KO-
neGanne? [loveMy Mpu TECTUPOBAHMH OYEHb BAXHO
YYMTHIBATh YCAOBHS OKPYXAIOMIEH cpelbl M CYTOU-
Hble konebanua? TTpHeeanTe NpUMeEpLI.

6. Yto takoe apromertp? [lpusegute ApUMepbl ABYX
IProMeTpoB U OGBLACHATE MPHHUMKI HX paboThHI.

7. Kagoit »proMerp Haubonee npueMneM LI TECTH-
poBaHM# Benocuneancta? beryHa Ha AAHHHEte qMC-
TaHuuu? [lnopua?

8. Onpeaenure NPUHLKN KWHAHBMOYANBHOCTH M NPH-
BEIMTE MPHMeEp.

9. O0bACHHUTE NPUHUKNA creHPHYHOCTH H NPMBEIH-
Te TpUMep.

10. Yro o3HavaeT NPHHLME [TpeKpallieHHA TPEHHPOBOK?
[psBeayTe NpUMep.

I1. Onpesenute MpHHUKUN NPOFPeCCHBHON NeperpyskH
W APUBEIUTE MPHUMEP.

12. OnKUIUTE OCHOBHbIE KOMMOHEHTH! MPOrpaMMLl CH-
NOBOM W VUHTEPBABHOH TPEHUPOBOK.
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Farasea 2

Mbimretisisi KOHTPO.TH
JABHXKEHHA

HioGoe ABHXeHMe YeSIOBEKA, OT MOPTaHHA RO Ma-
padoHcKoro Gera, 3aBMCHT OT aleKBATHOTO (YHKLMN-
OHMPOBAHUS CKEAETHOM MBILULEL. Byak TO HanpsXeH-
HOe YCW/Me ciloprcMeHa, 3aHUMalouerocs 0opuboi
CYMO, W/IH TPaL{O3HbIH MHPYIT GanepuHbl, OHH OCY-
LeCTRIAITCA GAarogapsa MbILIEYHOMY COKpatieHH.

B »Toit rnase Mbl pacCMOTPUM CTpOeHUE H HYHK-
LMK CKEAEeTHOM MBILILLL Mbl HAYHEM ¢ OCHOB aHa-
TOMMY U (PU3HOJIOTHM M H3YYHM €€ KaK Ha MakKpo-
CKOAMYECKOM, Tak ¥ Ha MHKPOCKONIHYECKOM YpOB-
He. 3aTeM Mbl 0OCYAMM, KaK (DYHKLIMOHHPYET MbILIILA
NPy COKpallleHHH Y KakK o6paiyeTcsd cHMia, Heobxo-
AUMAs IAA BHINOTHEHHS ABHXKEHUS.

B cokpaltieHHU ceplila, MPOXOXIEHHH MHULIH,
KOTOPYIO Mbl ChefiM, Yepe3 KHIIeUHbIH TpakT, JBL-
XKeHUU 6o YacTH Tena YYacTBYIOT MbILILIBL. ToMb-
KO TPH THIa MbIUIL BRITOAHAIOT HeCKOHEYHOE MHO-
XecTBO PYHKUUNA MbIUIEYHOH CHCTEMB — TaaxHe,
ceplieuHble H CKeNeTHERIE,

[Nagkas MBILULA OTHOCHTCH K HENpPOH3BONLHO
COKPAaLUAKLIMMCH, IGCKOJIBKY H3MeHeHHE €€ TOHYCa
He KOHTpOJNHPYeTCA HalUHM cO3HaHWeM. [Naaxue
MBIUILEB! COAEPXATCS B CTeHKax OOJIBIUMHCTBA KpoO-
BEHOCHLIX COCYNOR, obecneynpas Hx CYXKCHMC UNH
paclMpeHHe W TeM CaMbiM DPErYJIMPYS KPOBOTOK.
KpoMe Toro, ux MoXHO 00HapyXHTh B cTeHKax 6oMib-
WIMHCTBA BHYTpeHHHX oprados. OHM obecneydBaloT
MX COKpallleHHe M pacchabieHue, a TakXe NpoABH-
XeHHe NMHIUKM BACAb MUILEBAPHTENHHOTO TPAKTa, Bbi-
HeNeHue MOYH, poXideHWe pebeHKa.

CepaedHdan MBIIIUA HaXOOMTCA TOALKO B cepl-
Le, cocTapdqg GonbUIYIO YacTh €r0 CTPYKTYphl. OHa
HMeeT HeKOTOpbie 0o0LHE CBOSICTBA CO CKeaeTHOH
MBtltteH, HO, KaK U raajKast MBILIIA, He HAXOAHT-
Cs1 oA HAUIUM CO3HATebHBIM KOHTponeM. Cepaey-
Has MblIULIA CAMOKOHTPOJIMPYETCA, B KAKOH-TO Mepe
ee “HacTpauBalot” HepBHAR W PHAOKPHHHAL CHUCTE-
Mel. [ToapobHo cepaeyHas MbILLLE paccMaTpUBaeT-
¢A B [Nage 8.

O0bivHO MBI o0pallaeM BHMMAHHE Ha T€ MBILU-
Lbl, KOTOPBIE KOHTPOTMPYEM CO3HaTeABHO. TO CKe-
JIETHBIE, HAH TPOH3BONTLHO COKPALUAKIMHECH, MbIIL -
Lbt. OHH Ha3LIBAKYTCS TAK, NOCKOALKY GOJLIIMHCTRO
U3 HUX NPUKPEIIEHO K CKeNeTY W obecneunBaeT ero
ABHAKEHUHA. B Tene uenoBeka HaCUMTHIBAETCS CBbille
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215 nap CKeMeTHBIX MBIHIL — OEALTOBUAHASA, GOJb-
uras W Manas rpyaHas, ABYTAaBas MbIIILA TIieda ¥
ap. JBiDKeHHA GONBLILIOTO MaJbla PYKM, HallpHMep,
OCYLIECTBJIAIOTCA C YMacTHeM 9 pasHbIX MBbILHLL.

BoinomHeHHe dUIKYecKOro yNpaxHeHWs Tpebyer
JBIDKEHHS Tena, KoTopoe ofecrmeuupaercs coKpaile-
HileM CKENMeTHBIX MbIHIIL. B CBA3K C TeM uTo 373 KHUTA
MOCBALUEHA (PHIHOMOTHH MBILICYHOH ZeATeMbHOCTH H
CIIOpTa, Hac, B TIEPBYIO OY¥epeNlb, HHTEPECYIOT CTPYKTY-
pa H ¢yHKiIMs cKeneTHOH MeluILb. CleayeT OTMETHTD,
YTO XOTS aHaTOMHYeckan CTPYKTYpa MaIkoi, ceplev-
HOMH U cKeneTHOHR MBI B onpeleteHHON cTefleHH pas-
JUYHBL, MPHHIMIT UX COKPALICHWA OAUHAKOB.

CTPYKTYPA H ®YHKLINA
CKEJETHOM MbILLILIBE

Koraa pednb 3aX0IWT O MBIHINAX, MBI, KaK ITPaBH-
JI0, pacCMaTpUBaEM KaXIyio MEILULY KaK OTEEIbHYIO
€THHULY. DTO BIOJSHE eCTECTBEHHO, TaK KaK CKeJleT-
HafA MBILILA ASHCTBYET KaK eIHHOe lIeJioe, 0JHaKOo
CKeJIETHBIE MBILIILIBI 3HAYHTE/IBHO CI0XHee, YeM MO-
AKET NOKA3AThCH.

Echni Gbl BaM MPUUEIOCH paccedb MBILIITY, TO CHA-
yaja 6Bl BBl Pa3pe3aii BHELIHICK O0BGONMOYKY CoeaH-
HHTELHON TKaHH. D10 — 3IUMH3HA, OH oKpyXaeT
MBILLLY W BpHAaeT et dopMy. PaspesaB sAHMK3HI,
Bbl YBHAMTE MaNeHBKHE MYYKH BOAOKOH, “3aBEpHY-
TBIX” B 00OAOUYKY COSTHHHUTENLHON TKaHH. CoelH-
HMTeILHOTKaHHan ofoNlodKa, oKpyXKalotlan Kax bl
Ny4yoK, HaskiBaeTca NepuMuszneM. Hakouell, paspe-
34B MTePUMU3HA U BOOPYXMBILUCH TYNON, Bbl YEHIAM-
Te MBbILIEYHbIe BOJAOKHA, ABAAIOLINECS OTASbHbLIMH
MbIlLIEYHBIMH KneTkaMH. Kaxnoe MbillleyHoe BOMOK-
HO TAKXe MOKPBHIBAET COSOMHUTENLHOTKAHHAA 000~
J0YKA, KOTOpas Ha3biBAETCA JHAOMU3HEM.

Teneps, Koroa Mel 3HaeM, Kak pacleloXeHE
MbILIEYHbIE BOIOKHA B LieNnod MblliIe, 1aBaliTe BICs-
HeM Ha HHX NMo0aMXe.

% OTaeAbHAR MBIWEYHAA KNeTKa ABAAeTCH Mbl-
NIeYHbIM BOJOKHOM




MbILIEYHOE BOJIOKHO

JuameTp MblllleYHbIX BOJTOKOH Kosiebnercs ot 10
10 80 MHKpoMeTpoB (MKM), U OHU MPaKTHYECKH He-
BUAMMbI HEBOOPYXeHHBIM I1asoM. boiabiiuHCTBO U3
HHUX ITpOCTUpaeTcs Ha BClo AMMHY Mbliilbl. Hanpu-
Mep, AIMHA MBILLIEYHOro BOJIOKHA Gelipa MOXeT npe-
BhIIaTh 35 cM (14 mwoiiMoB)! KouuecTBo BOJIOKOH
B MblIlEe 3HAYUTEIbHO KoAebIeTcs B 3aBUCHMOCTH
OT ee pasMepa U GyHKIMH.

CapkoJemMMa

Ecii BHUMAaTeIbHO paccMOTPETh OTAENLHOE MbI-
[lIeYHOE BOJIOKHO, MOXHO 3aMETHTh, 4YTO OHO O-
KpbITO TU1a3MaTU4ecKoi MeMOpaHoii — capKoJeMMOoid.
B KOHIe KaXXIoro MBIIIEYHOTo BOJIOKHA €ro CapKo-
JieMMa COEIMHSAETCA C CYXOXMIUEM, ITPUKPETUIEHHBIM
K KocTH. CyXoXuIug MpecTaBasioT coboil I1oTHYIO
COeTMHUTEILHOTKAHHYIO CTPYKTYPY, KOTOopas mnepe-
JaeT YCWIHE, NMPOU3BOJHMOE MBIIEYHBIMU BOJIOK-
HaMM, KOCTSM, TeM CaMbIM OCYUIECTBISIS IBUXKEHHE.

Capkonnasma

C noMolbio MHKPOCKOITa Bhl MOXETe YBUIETD,
YTO BHYTPU CapKOJEMMbl MBILICYHOE BOJIOKHO CO-
JepXHT MociefoBaTe/ibHo 60/lee ManeHbKUE cyOne-
auHuubl (puc. 2.1). CaMble KpyITHble U3 HUX — MH-
opubpUIUIEI, 0 KOTOPLIX peub noiaer Huxe. IToka
OTMETHUM, YTO MUOMDUOPUILILI MTPEICTARASIOT cOBO
MajloYKo06pasHkle CTPYKTYpPhl, IPOCTUPAIOLIMECS Ha
BCIO JUIMHY BONOKOH. [IpocTpaHCTBO MeXIy HUMH
3aMoJIHEHO XeJaTHHONON00HOM XHUAKOCTbIO. DTO —
capkoIulasMa, XUIKOCTHAsl YacTh MBILIEYHOro BO-
JIOKHA, gBnsolascs ero nyuroriasmon. Capkorias-
Ma CONEpPXUT INTaBHBIM 00pa3oM pacTBOpHUMBIE Gell-
KM, MUKPO2JIEMEHTEI, IJIMKOTeH, XHpPbl K HeobXxo-

3numunanii

o

IMMble opraHeinsl. OHa oTiMYaeTcs OT LIMTOrIas-
MBI OOJBLIMHCTBA KJIETOK OOJBUIMM KOJMYECTBOM
HaKOIUIEHHOTO INIMKOreHa, a TakxXe KHCIOPOIACBS-
3YIOLIMM COeIMHEHUEM —MHOTJIODMHOM, NTOJOBHbLIM
reMornoOuny.

Ilonepeynsie Tpybouykn. CapKoriazMy IepeceKa-
eT o0lUMpHas ceThb nornepeyHsix Tpydouek (T-Tpybo-
yekK), ABISIOLMXCH MPOJAOIKEHUEM CapKOJIEeMMEI
(mnasMartuyeckoit MemGpaHbl). OHU B3aUMOCOEIN-
HSIOTCH, MTpoXoas cpeay Muodubpu, 1 obecrieyu-
BalOT OBICTPYIO Nepeaauy HepBHBIX UMITYILCOB, MPHU-
HHUMaeMEBIX capKoJIeMMOi#, OTIeJIbHLIM MUohubpuI-
JaM (puc. 2.2). KpoMe Toro, TpyGouku obecrie-
YMBAIOT MOCTYIUIEHHE BO BHYTPEHHUE YaCTH Mblllley-
HOTO BOJIOKHA BELIECTB, IEPEHOCHMBIX BHEKJIETOY-
HBIMHM XMIKOCTSIMM: TJIIOKO3bI, KMCJIOPOJa, pa3iMy-
HBIX HOHOB.

Capkonia3MaTHYecKuil peTHKYIYM. B MblllleyHOM
BOJIOKHE TAKXe COMEPXUTCS CeTh MPOMOJABHBIX TPY-
6ouek, KOTopasl Ha3bIBaeTCsl CapKoMaa3MaTHYECKHUM
petukynymoM (CP). Dt MeMOpaHHbIE KaHAIbLLbI
PacIoIoXeHB! MapajieslbHo Muodudpuiinam, obpa-
3ys NneTiu Bokpyr HuX (puc. 2.2). CP cnyXuT Mec-
TOM HaKOILTEHUS KAJIbIIKs, MMEIOLLIEro 60bliioe 3Ha-
YeHHe IS MBILLIEYHOTO COKpAlleHMS].

B OB30OPE...

1. OtnensHasi MbllIeYHas KJIeTKa Ha3biBaeTcs
MBILIEYHBIM BOJIOKHOM.

2. MBllLIeYHOe BOIOKHO OKPYXXEHO Ijla3MaThyec-
Koli MeMOpaHoil — capKornjasMoH.

3. [luTomnnasmMa MEIIIEYHOrO BOJOKHA Ha3bIBaeT-
€a capKoILTasMoi.

4. ObumpHast ceTb TpyOOUEK B capKoIlIasMe Co-
crout u3z T-TpyDouek, obecrieyuBaloOlIUX CBA3b U

AHpoMU3WIA

Muodubpunna

MelleyHoe BONOKHO

Puc. 2.1. Cmpoenue (a) u nonepeunsii paspes ckeaemuol Moituypi (6)



Capkonemma

"Bxog" 8 T-Tpyboyky

repeMellieHHe BELIECTB 110 MBILICYHOMY BOJIOKHY, a
TaKXe capKoTIa3MaTHYECKOro peTHKY/JyMa — MecTa
HAKOTUJIEHU S KaTbLIUS.

bonee moppobHo dyHkiuu T-Tpydoyek U capKor-
JIa3MaTHYECKOTO PETHKY/JIyMa Mbl pacCMOTPHUM, Korja
Oy/IeM U3y4yaTh TIPOLECC MBILLIEYHOIO COKPAILEHHUS.

MUODPUBPHIIIIA

B Kax/1oM MbIlIIEYHOM BOJIOKHE COICPXUTCS OT
HECKOJIBKMX COTE€H [0 HECKOJIbKMX Thica4 MUOGDUO-
pUJJI. OTO COKpATUTENIbHBIE 3JIEMEHThl CKeJIeTHOH
MBblIILEL. MUOUOPHIUILI COCTOSAT M3 CapKOMEPOB,
MMEIOIIMX BU, JUIMHHBIX HUTEH,

Ilonocs! u capkoMep

BonokHa ckeJeTHON MBIIIIIbI 10 MUKPOCKOIIOM
UMEIOT XapaKTepHblit nonocarsiii BuA. MiMeHHo mo-
3TOMY CKeJIETHYIO MBIUINY YacTO Ha3bIBalOT TakXe
nornepeyHonojgocatoi. Takue Xe MOJOCHl XapakTep-
Hbl W IUIS1 cep/IeYHON MBILIILI, TTOOTOMY €€ TaKXe
MOXHO CUUTATh ITOIEepPeYyHOII0I0CaTON.

Ha puc. 2.3, 1eMOHCTPUPYIOLIEM CTPOEHUE MUO-
¢hUOpPUIIIBI, OTYETIIMBO BUJIHBI Iojiockl. ObGpaTuTe
BHUMaHME, YTO TeMHBIE YYaCTKM, TaK Ha3bIBAEMbIe
A-IMcKH, YepeayloTcs €O CBET/IBIMU, KOTOPbIE Ha3bl-
paloTcsi [-quckamMu. B LieHTpe Kaxjioro teMHoro A-
JMCKa ecTh OoJiee cBeTJiblit yyacTok — H-30Ha, Ko-
TOpPbIif MOXHO YBUIETh TOJLKO IpU pacciadiieHuu
MuoduopuILTbL. CBeTlible [-TUCKH NTepeceKaloTcs TeM-
HOI Z-nvHueit.

OcHoBHOI HYHKIIMOHAIILHOHN eIMHUIIEH MUODHD-
PUILILL sIBIIsIeTCsl capKoMep. Kaxnas Muodudpuina
COCTOUT M3 MHOXECTBa CapKOMEpOB, KOHIIBI KOTO-
PBIX COEJIMHEHBI IPYT C ApYroM Y Z-TuHui. Kaxiblii
capKoMep BKJIIOYAeT TO, YTO HaXOJIUTCH MEXIY KaX-
Jtoit rapoil Z-JIMHUI B TaKOM MocieNoBaTeIbHOCTH:

» [-jMcK (CBETIBIM y4acTok);

» A-1ycK (TeMHBII y4acToK);

s H-30HY (B cepemuHe A-maucKa);

* OCTaJILHYIO YacThb A-IUCKa;

e BTOpO# [-IUCK.

MonepeuHbie TPYHOHKKA

Puc. 2.2
Ionepeunvie
mpybouxu

U capkonaazmamu-
HeCKUU PEMUKYAYM

CapkonnazmaTtiieckuii
PETUKYIYM

Muodubpunna

Capkonnazma

B3rnsHyB Ha oTaeAbHYI0 MUODUOPUILLY IO 3JIeK-
TPOHHBIM MUKPOCKOIIOM, Mbl YBUJIUM /1B BU/IA TOH-
KUX TPOTEUHOBBIX (hUIaMEHTOB, OTBEYalOIUX 3a
MBIIIEYHOE COKpallleHUue. bonee ToHKUe (hUnaMeHThI
06pa3oBaHbl AKTUHOM, O0JIee TOJICTbIe — MHO3HHOM.

»

Capkomep — HauMeHbIIas! (YHKIHOHAbHASA
eIMHHLA MBIIIIbI

B xaxmgoit Muodubpusie 6ok o Dok pacriojaraercs
okojo 3 000 aktiHOBBIX U 1 500 MUO3UHOBLIX dusa-
MeHTOB. [Tostockl, XapakTepHbIe A8 MBILIEYHBIX BO-
JIOKOH, — pe3yJILTaT PachoIoXeHHU 3TUX (pUIaMeH-
TOB, YTO WITIOCTpUpyeT puc. 2.4. Ceernblil [-aHcK
yKa3bIBaeT Ha YYacTOK capKoMmepa ¢ TOHKMMM aK-
TUBHBIMH puameHTaMU. TeMHBIH A-TUCK [pejcTaB-
JisieT co0OM YYacTOK, COCTOSILMI KaK U3 TOJICTBIX MU-
O03WHOBBIX, TaK M U3 TOHKUX aKTHHOBBIX (hriaMeH-
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Puc. 2.3. Cmpoenue muogpubpunn



frifed Capkomep ———

Z nuHUA

H aoHa

Puc. 2.4
OcHosras
@YHKUUOHANLHAR
edunuua
Muogpubpuiisr —
capkomep,
cocmosul

13 OnpedeneHHbIM
obpazom
DACROAOHCEHHBIX
aKMUHOBbLIX

U MUHO3UHOBBIX
dunramenmos

Z AMHUA

TOB. H-30Ha — LIEHTpaJibHasl 4acThk A-IMCKa, BUIU-
Masl TOJIbKO TOrNla, Korja capkoMep HaXoauTcs B
rokoe, OHa COCTOMT UCKIIFOUUTENBHO U3 TONCTHIX (-
snameHToB. BoJiee cBeTnas okpacka A-30HBI 110 cpaB-
HEHMIO ¢ COCeHUM A-IUCKOM 0D0yCIOBlIEHA OTCYT-
CTBHEM B Hell akTUHOBBIX (PUNIaMeHTOB. H-30HY MOX-
HO YBU/IETh TOJILKO TIpH pacciabieHHOM capKoMepe,
MOCKOJILKY OH YKOpauyMBaeTcsl MpH COKpallleHWH, W
aKTHHOBbIE (DMJIAMEHTH! “BTATMBAIOTCS” B 3TY 30HY,
Ienasi ee OKpacKy TakoM, Kak M oCTaJIbHOM 4yacTH A-
JIACKaA.

MuozuHoBble ¢uIaMenThl. XOTS MBI TOJILKO YTO
OTMETHJIM, YTO B KaXIOH MHOMUOPUILIC CoNepXHT-
cs okono 3 000 aktuHOBBIX U 1 500 MMO3HMHOBBIX
dunameHToB, 3TM IMPLI He coBceM TOYHBL. OKOJIO
2/3 6enkoB cKeJeTHOM MBIIILILI COCTABIAET MHO3HUH.
BcrioMHMM, YTO MMO3UHOBBIE (PUIIAMEHTHI TOJICTHIE.
Kaxakif MUO3UHOBHIH (puTaMeHT obpa3zoBaH Npu-
onusurenasHo 200 MoeKyTaMM MMO3KMHA, BLICTPOEH-
HBIMH OOK B OOK KOHLIAaMM IpYyr K JIpyry.

& MwuosuHoBbIE FONOBKY

Puc. 2.5. Moaexynra muosuna (a)
U MUO3UHOBbIL pusamenm (6)

Kaxnast Mosiekyja MHO3MHa COCTOMT U3 [IBYX
CIUIETEHHBIX MPOTEUHOBLIX NMYy4YkKoB (puc. 2.5).
OnMH KOHell KaXI0ro nyvyka obpasyeT rinobynsip-
HYIO TFOJIOBKY, Ha3blBaeMyl0 MMO3MHOBON roJj0OB-
koit. Kaxpiit dunaMeHT UMeeT HECKOJIBKO TaKuX
TOJIOBOK, KOTOpBIE BBIJAIOTCA BIiepea U obpasyloT
MorepeyHble MOCTUKH, B3aWMOJeiCTBYIOLIHE BO
BpeMs MbIIIIEYHOTr0 COKpallleHHs co creualbHbl-
MM aKTHBHBIMM Y4acTKaMU Ha aKTHHOBBIX (uia-
MeHTax.

AxkTHHOBbIe (niamenTel. OIMH KOHEL KaXaoro
aKTHMHOBOIO (uJiaMeHTa BXOIUT B Z-JTUHUIO, IpYroi
MPOCTUPAETCA K LIEHTPY capKoMepa, MPOX0JIs MEXIY
MMO3HHOBEIMH (uaMeHTaMu. Kax/ibi#i aKkTHHOBBII
¢uIaMeHT UMEET aKTUBHBIA Y4acTOK, K KOTOPOMY
MOXeT “NpUBSI3aThCad” MMO3WHOBaS IOJI0BKa.

Kaxplit TOHKUH, WM aKTUHOBBIH, hUTaMeHT co-
CTOMT M3 TPeX pa3/IMYHBIX MPOTEMHOBBIX MOJIEKYII:
aKTHHAa, TPOIIOMUO3UHA W TPOIMOHUHA.

AKTHH 00pa3yeT ocHoBY dunameHTa. OTjenbHbIE
aKTUHOBBIE MOJIEKYIIBI SIBJSIIOTCS TJIOOYJISIPHBIMU U,
coeIMHSISICh BMecTe, 00pa3yloT HUTH aKTHHOBBIX MO-
JexyJ. JIBe HUTA OOBUTHL OJJHa BOKPYT IPyroi B BUjle
CIUpaJIM NMOT00HO IBYM HUTSM XeM4Yyra, CKpy4yeH-
HBIM BMecTe. TpoIllOMHO3UH — ©OeJloK, MMeloLUi
dopMy TpyOKH; OH 0OBHMBaeT aKTHHOBbIE HMTH, 3a-
MOJHAA YrIyoneHus Mexay HUMH. TponoHuH — 6o-
Jiee CJIOXHBIA OeJI0K, KOTOpBIH Yepe3 paBHbie Mpo-
MEXYTKH MPHKPEIUIEH K HUTSIM aKTHHa W K TpOIIo-

TponoHuH TponoMuosnH

Puc. 2.6. Axmurosnlii gusamenm, cocmoauui
U3 MOACKYA AKMUHA, MPOHOMUOZUHA U MPOROHUHA



MHO3UHY (puc. 2.6). ChoxHaa AedTeNbHOCTh TPONO-
MHO3KMHA W MOHOB KalbUHA HAMpPaBNeHAa Ha coOXpa-
HEHHE COCTOSHUS pacciabicHUa WK PasBUTHE CO-
KpalleHNS MHOPUOPUANK], pedb 0 KOTOPbiX TOHAeT
Aanblue.

B OB3OPE...

I. Muopubpuansl coOCTOAT U3 CAPKOMEPOB —
HaUMeHbIKX PYHKUNROHATLHLIX €AMHHLE MbILILLLI.

2. CapkoMep COCTOMT K3 PUIaMeHTOB AByX Gen-
KOB, OTBEYalOLLKX 332 MBILUICYHBIE COKpPAllIeHMA.

3. MUHO3IUH — TOACTHIA PUNAMEHT, HMEIOUIHIA Ha
OJHOM KOHUE rMOGYAApHYIO TOA0BKY.

4. AKTHHOBBIA (QHIAMEHT COCTOMT M3 aKTHHA,
TPONMOMKO3UHA H TPONOHHUHA., OIHH KOHEH KaXa0ro
AKTHHOBOIO DMNaMeHT2 APHKPETUIeH K Z-NHHHM.

COKPAIIEHHE
MBILIEYHOI'O BOJIOKHA

Kaxaoe MbillleyHOE BONOKHO HHHEPBYpYeTCH OT-
AeiibHBM [BUTATE/ILHLIM HEPBOM, OKaHUHBaIONHM-
€A ¥ cpelHeil 4acTH BoNoKHa. QTAeNbHBIN JBUTaTE Mb-
HbIH HEPB H BCE BOMOKHA, KOTOPLIE OH MHHEPBHDY-
€T, HMEIOT cobHpaTeNbHOe Ha3BaHHe —ABHTAaTeTbHAA
eayHuua. CHHANC MeXAY OBUraTeNbHBIM HEPBOM W
MBbIILIEYHBIM BONIOKHOM HA3LIBAETCS HEPBHO-MBILIEY~
HbiM CHHanicoM. MMeHHO B HeM OCYILeCTBIAETCSA
CBA3b MeX /Ty HEpEHOH W MLIIIEYHOH CHcTeMaMi. Jla-
BaliTe paccMOTPHM 2TOT TIpoLiEcc.

¥ JIpurare/ibiasd ¢ IHHHLA COCTOUT H3 OTHENDb-
HOTO MOTOHeHpOHa H BeeX MbllIeYHRIX BO~
JIOKOH, KOTOpble OH HHHEPBHpYeT

JIBHraTeALHbIH HMITY ABC

AeneHUA, Bbl3biBalOlIHe COKPALUEHHE MblLIEY-
HOrO BOJIOKHA, BecbMa CJoXHL. Tlpoiecc, noka-
3aHHBIA Ha puc. 2.7, HAYHHAETCA BCASACTBYC BO3-
6yxaeHMs! ABUratenbHoro Hepsa. HepsHBit uM-
MyJAbC MNOCTYNALT K HEPBHBIM OKOHYAHWAM AKCOHOB,
KOTOpble HaxoadaTrca BOIH3M capkonieMMel. I1pu no-
CTYMAEHHWM HMIMYJIbCA 3TH HEPBRLIC OKOH4YaHHA
BblAEASIOT HeH pPOMEIHATOP — ALETHAXOJIHH (AlLX),
KOTOpHIA “TIpHBA3LIBAETCA” K PEUEATOPaM CapKo-
Jemmer {puc. 2.7, a). [lpu aocraTrouHOM ero kKo-
JIMYECTBE Ha pelenTopax MIeKTPHYECKHIT 3apan ne-
peaaeTea no BCei AMUHE BONOKHA. JToT npolecc
Ha3bLIBAETCA PA3BUTHEM NOTeHUMAaNa aeitcreus. Paa-
BHTHE MOTeHUHanAa AeHCTBUSA B MBIWIEUHON K/IeTKe
OOJIKHO TIPOM3OHATH NMpexIe, YeM OHA CMOXET Co-
KpaTuTbest. bonee noapoBHo 3TH NPOHeECCH OMU-
caHbl B ape 3.

Ponb xanabuns

Kpome fenongpu3aumyn MemMOpaHbi BoNOKHA,
3MEKTPUYECKUI HMNYABC NPOXOAWT Yepes BCIO CeTh
Tpydouek eonoKHa (T-TpyboukKM W CapKOIIIA3MATH-
YeCKMHA peTHKYAYM)} BO BHYTPEHHIOI YacTh KJCTKH.
[TocTynnenune 3neKTPUYECKOTD UMIIYALCA MTPUBOINT
K BBIACNEHHIO 3HAYHTEALHOIO KOJHYECTBA HOHOB
KalbUHMA M3 CApKOTIa3MaTHYECKOTo PeTHKY/AyMa B
capkonasmy {puc. 2.7, 6).

[MonaraoT, 970 B COCTOAHHK NMOKOS MONEKYAbI
TPOTIOMHO3UHA HAXCAATCA Hal AKTUBHBLIMH y4acTKa-
MM aKTHHOBBIX GHIAMEHTOB, IpeJoTBpaluas “nmpu-
BA3bIBAHHE” MHO3HHOBbLIX roioBoK. [Tocne ocpobox-
JeHHS HOHOB KajibLMS H3 CapKoIAa3MaTHHeCKoro
PETHKY/IyMa OHHM CBASBHIBAIOTCA ¢ TPONOHMHOM Ha
AKTHHOBBIX (puNaMeHTax. CYMTAIOT, YTG TPOAGHHH,
HMEIOLHY BHIPAXEHHOE CPOICTEO K HOHaM KanbLud,
HAYMHAET 3aTeM NPoLEece COKpallleHUa, “AofHuMan”™
MOEKYAB! TPOIIOMHMO3HHA ¢ AKTHBHBIX YYACTKOB aK-
TUHOBHIX (hinaMeHTOB (pHe. 2.7, 8). ITockonuKy Tpo-
NOMHO3HH O0BLIYHG “CKpEIBAeT” AKTHBHEIE YYACTKH,
OH OJIOKMpYeT B3aMMOOEHCTEME ITONEPeYHbIX MoC-
THKOB MKO3HHA ¢ aKTHHOBRIM (hunaMeHTOM. OnHa-
KO KaK TOMbKO TPOTIOHHH M KaAsliMit “HioaHuMarT”
TPOMOMHOSHH ¢ AaKTUBHBIX YYACTKOE, MONIOBKH MHO-
3MHA HAYKHAIOT NPUKPEINAATLCA K AKTHBHBIM YYacT-
KaM aKTHHOBBIX (PHJIAMEHTOB.

TeopHa CKOJIbXeHAA PHIAMEHTOB

Kak cokpaliaorcs MellledHbIe BONOKHa? 310 AB-
neHHe oOhACHAET TaK HasblBaeMas TEOPUA CKONbXe-
HUs dunaMedToB. Korfa nonepeyHsil MOCTUK MHO-
3YHa MIPHKPENNALeTcS K aKTHHOBOMY dHnaMeHTy, 0fa
dUnaMeHTa CKOAL3AT OTHOCHUTEILHO APYT Apyra. Cun-
TaloT, YTO MMO3MHOBLIE TOMOBKY U TTONEpeYHbIe MOC-
THKHM B MOMEHT NPUKPETLIeHHA K AKTUBHLIM YYaCTKaM
AKTHHOBBIX PHAAMEHTOB MOABEPFAIOTCH CTPYKTYPHBIM
H3MeHEeHHAM. Mexiy BeTBbIO MOMEPEUHOT0 MOCTHKA
H MUO3HHOBOIN I'OJIOBKOR BO3HHKaeT 3Ha4YHTEJNLHOE
MEXMONEKYIApHOe B3aUMOMeACTBYE, B PE3VIILTATE KO-
TOPOTO TOMOBKA BAKJIOHSETCS K BETBH H TSHET aKTH-
HOBLI U MHO3HHOBLHA (hHNaMEHTH B IIPOTHBONOMOX-
Hble CTOPOHBI {pHe. 2.8). 3TOT HaKJIOH [oIOBKU Hazbl-
BalOT 3HepreTHYeCKHM, HAH CUNOBLIM, YIApOM.

Cpazy Xe mocjie HaKnoHa MUO3WHOBAs FONOBKA
OTPLIBAETCH OT AKTHBHOTO YYaCTKa, BOSBpALLAeTCH B
UCXOOHOE MOJOXEHKHE [ MPHKPeriseTc K HOBOMY
AKTHBHOMY YYacTKY Aafpille BAOAL aKTHHOBOTO (U~
JsaMeHTa. [ToBTOpAIOIUHMECa TPUKPENNeHHA M OTKperl-
JNieHUs {pa3pbiBbl) BHIHYXIAOT (HUAAMEHTH CKOMb-
3WTh OTHOCHTEILHO APYT APYra, uTo MOCHyXWio oc-
HOBAHMEM MOABNEHHIO TEOPHH CKOMBLXKEHU.

[MTpoliece mpofo/mkaercs A0 TeX Nop, AOKa OKOHYa-
HUSl MHO3MHOBEIX DIIIAMEHTOR HE HOCTUTHYT Z-JH-
Huil. Bo Bpema CKONBXeHMS (COKpalLEHHA} aKTHHO-
Bble WIAMEHTBE elile Hobille cOMMKAIOTCA, BLIXOAAT
B H-30HY M B KOHLE KOHLIOB AiepekpbiBaloT ee. Koraa
ITO MpoHCXoauT, H-30Ha oKaseiBaeTCsl HEBUAMMOIA.
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MoroHenpon

MeuiluevyHoe BONOKHO

NoTteHuwnan aercTeua

CapkonnasMaru4eckni
peTukynym

CuHanTrHecKuit nysnipex
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v 4
@ » —— CunanTuyeckas wenb

L PeuenTops! aueTunxonuHa ,
Ha capkoneMme o Ca
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Capkonemma . »
,'.'!

TponoMuosuH

MWO3UHOBAA roNoBKa, NPUKpenneHHasa
K aKTUBHOMY y4acTKy

AKTUBHBEIA Yy4aCTOK

Puc. 2.7. Hocaedosamenvrocms delicmeuti, cnocobCmaviOuiUx oCyuecmeneHuo Mollue Ho20 COKPAleHUs:

a — MOMOHeLpoH @bldensem auemuAxoauH, KOmopslli npucoedutsemca Kk pelenmopam, HAxXo0AWUMca Ha capkoiemme;
ecau npucoeduHsemcs docmanmo4Hoe Koau4ecmeo ayemuixoiuta, 6 MblleHHOM 8010KHe ofpazyemca HOMeHYUAn
deticmeus; 6 —nomenyuan delicmeus “exnouaem” evideserue Ca** uz CP e capxonaaimy; e — Ca** npucoedunsemcs
K MPONOHUHY HA AKMUHOBOM (hunamenme U MponoHun “ommsazusaem ” mponoMuo3uH om aKmMUeHbIX y4acmyos,
HO360488 MUOIUNOBLIM 20106KAM HPUKPERUMBCA K AKMUHOBOMY (uiameHnnty

DHepreTHKA MbINIEYHOr0 COKpanieH s c AT®, nockonbky nocnegHui obecrieyuBaeT He-
00X0OUMYIO SHEPrUIo.
MelieyHoe cokpallleHHe — aKTUBHBIN Mpollecc, ®epment AT®aza, pacrionokeHHBI Ha rojloBKe

JUISL KOTOPOTO HyXHa sHeprus. KpoMe cpsisbpiBalo-  MH03UHA, paciueruiser AT®d, obpazys afeHO3UHIU-
ero yyactka [/is aKTHHa MHO3WHOBas rososka gocdar (ALP), Heopranuyeckuit docdop (P)) u
CO/IEPXUT TAKOH Xe yyacTok 1nd afeHo3uHTpudoc-  3Hepruw. OcBoboxaarowiascs BCleIcTBUe pacller-
dbara (AT®). Ytobsl BO3HUKIIO MblIIeYHOE cokpa- JieHus AT® sHeprusg ucnonb3yercs s IpUKperie-
LIEHHWE, MOJIeKY/la MMO3MHA JODKHA COEAMHMTLCS  HMS TOJIOBKM MMO3MHA K aKTWHOBOMY (bMIaMEeHTY.
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Takum ob6pazoMm, AT® — XUMHYECKHI UCTOYHUK
SHEepruu /Ui MbllIeYHOro coKpalleHus. bolee noji-
pOOHO 3TOT BOIIPOC PacCMOTPEH B IJaBe 3.

3aBeplliende MBIIEYHOTO COKpalIeHHUs

MHU.IC'-IHOC COKpallleHMEe MMpoaoJIkaeTcs 10 Tex
Mmop, MoKa He MCTOIIATCA 3amachl Kajbliug. 3ateM
Kanbuui “riepekayuBaercsi” Hasaja B CP, rae Ha-
XOOMTCS IO TeX TMOp, MoKa HOBbI HEPBHbI UM-
MyJbC He NOCTUTHET MeMOpaHbl MBIILIEYHOrO BO-
JokHa. BosBpauenue kanbiiis B CP ocyuiecTBis-
eT aKTHBHas cHcTeMa “KalblMeBoro Hacoca”. 3To
ellle OJIMH MpoLecc, IS OCYLIECTBIEHUI KOTOPOTro
HeoOxo/[MMa 3Heprusl, UCTOYHUKOM KOTOPOi OMATh-
Taku sipysiercss AT®. Takum obpasom, aHeprus Tpe-
Oyetcs /s (ha3kbl Kak coOKpallleHWs, Tak U pacciab-
JIEHU 4.

B OB30PE...

1. MpleyHoe cokpallieHHe Bbi3biBaeTCsl UMITYJIb-
COM JIBUraTeJIbHOro HepBa. JIBUTaTe/bHBI HEPB OC-

TponoHWH
AKTUH

TponoMuoauH

MuosuHOBBI hunameHT

AKTUBHBIA Yy4aCTOK

6

Cnenylowmil aKkTUBHbBIR YyHacTok

(4

Puc. 2.8. Mbuueuroe onoxro é paccnabaeHHom cocmos-
Huu (a), & npoyecce cokpaiyenus (6) u noaHocMbio CoKpa-
wentoe (8), uatocmpupyrowiee daudicerue, obecnedusaro-
wee cKoabdlceHue aKmuHO8bIX U MUOILHOBHIX
Gunamenmoa
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BoGOXIaeT AlIX, KOTOPBIM OTKPLIBaeT MOHHbIE KaHa-
Jibl B MEMOpaHe MbILLIEYHOW KITeTKH, TeEM caMbIM obec-
nevyuBas MOCTYIUIEHWEe HAaTPUS B MBIIIIEYHYIO KIICTKY
(nenonsipusauus). [pyu qocraToyHO# Jenosipu3aluu
KJIETKHM BO3HUKAET MOTEeHLIHal AeHCTBUSA U TIPOUCX0-
[T MBIIEYHOE COKpallleHUE.

2. Tlorenuuan geficTBHUSI paclpoCTpaHseTcs Mo
capKolleMMe, cucTeMe Tpy0oYeK U BbI3bIBAET OCBO-
boxneHue kanbuus u3 CP.

3. Kanbuuii cBa3biBaeTcd ¢ TPOIIOHWHOM, KOTO-
pBlii 3aTeM MOAHUMAET MOJIEKYJILI TPOIIOMHO3HMHA C
aKTUBHBIX Y4aCTKOB aKTHHOBOIO (DMJIAMEHTA, OTKPbI-
Bas WX JUIS CBSA3bIBAHUS ¢ MUO3WMHOBOM IOJIOBKOM.

4. TTocne cBsI3bIBAaHUS C AKTHBHBIM aKTHHOBBIM
y4acTKOM MHMO3WHOBasi TOJOBKAa HaKJIOHAETCS W Ts-
HeT aKTMHOBBIHA (uilaMeHT, B pe3yibTate yero ¢u-
JIAaMEHThl CKOJIb3SIT OTHOCUTENBHO Jpyr apyra. Ha-
KJIOH MHO3WHOBOM I'OJIOBKY TIOJIyYWII Ha3BaHHE dHep-
reTH4eCKOro, WM CHJIOBOTO, yAapa.

5. lloTrpebGHOCT, B 3HEPrUd BO3HUKAET 0 MbI-
IIeYHOTo coKpallleHus. MUO3UHOBag roJIOBKa CBsl-
sbiBaetcsa ¢ AT®, a AT®aza pacuieriser ATO Ha
AI® v Py, BbliIeJIsisl SHEPIUIO ISl COKPALIEHMSI.

6. MelllleyHoe coKpallleHHe 3aBeplIaeTcs Torjia,
Korja KaJblMii aKTHBHO BbIKaYWBaeTCs] U3 CapKoIl-
na3Mel Hazan B CP ang xpaHeHus. DToMy Mpolleccy,
BelylleMy K pacciabjieHulo, Takxke Heobxoauma
BHEPrusi, UICTOYHUKOM KoTopoit siBisierca ATD.

Ipu ynaneHuM KaiblMsi TDOIIOHHUH W TPOIIOMKO-
3UH WHaKTUBUpYIOTCcs. IIpU 9TOM NpoucXoduT pas-
PBIB CBSI3M TMOTEPEYHbIX MOCTHKOB MMO3MHA C aKTH-
HOBBIMH (hulaMeHTaMU U TIpeKkpalaeTcs UCIoIb30-
BaHue AT®. BceieicTBHe 3TOr0 MUO3WHOBBIE M
aKTHHOBbIE (pHJIaMEeHTbI BO3BPAlllaloTCsl B CBOE Mep-
BOHa4aJIkHOe pacciablieHHoe COCTOsHMe.

Urna gng nyHKIMOHHON BGHONICUU
M BI 1 1T

Korpa-To 661710 TPYAHO U3Y4YaTh MbIIIEYHYIO TKAHb
XuBoro yenoBeka. Kak 6bl Bbl OTHECIHCH K TOMY,
€CJIM KTO-HUOYIb pa3pe3al Ballly KOXY, YTOOLI B3STh
HEKOoTOpOoe KOJHMYecTBO MBIILILI? B OonbluMHCTBE
PaHHHX HCCRGI[OBEIHHF& HUCITOJIL30BaNMIM MBILLHIIBI Jia-
0opaTopHbIX KXKUBOTHBIX. COBpeMeHHBIE TOCTHXKEHUS
B 00J1aCTH TeXHOJIOTUM TTO3BOJISIIOT B HACTOSIIIEE Bpe-
MSI TIOJIy4aTh 00pa3iibl MbIIIIEYHOM TKAaHU Y UCTIBITY-
€MbIX JaXe BO BpeMsl BbIIIOJIHEHUS YITPaXKHEHMUSI.

Jna B3ATHA 0OpasLoOB MCIONB3YIOT MBILIEYHYIO
Ouoncuto, Kortopas Mpearnosaraer U3BJe4eHUe Kpo-
IIeYHOro KycoyKa TKaHW u3 Oploinka MBIkl Yyac-
TOK, U3 KOTOPOro M3BJIEKAIOT TKAHb, CHayajia JIe1aloT
HEUYYBCTBUTEJILHBIM C TIOMOLLLIO MECTHOM aHECTE3UU,
3aTeM cKaJjlbIlesieM JesialoT HeOobIoi Hajapes (IpU-
OmmsuTensHo 1/4 moitMa) KOXH, NOAKOXHON TKaHH
U acuun. [Tocne sroro B OpOIIKO MbIILBI BBOIST
Ha JOCTATOYHYIO FIyOUHY ITOJIYIO Uriy (puc. 2.9, a) 1
¢ TIOMOI1IB10 HEOOBLIOTO ITYHXXepa BHYTPH MBI OT-
pe3aoT KpolleYyHbI KycoueK Mbliilbl. M3Biexaior
ULy ¢ HEDOBIIUM KYCOYKOM MBILILLI Maccoit 10 T 1
oonee (puc. 2.9, 6), KOTOpBLIA OUMILAIOT OT KPOBH,



Puc. 2.9. Buonculinas uena eeodumcs e Gproluko Muliiybl 043 U38AeHeHUA KYCOHKa MbliiedHol mranu (a);
uzenexennsili obpaszey nodeepeaemea ananusy (6)

MOArOTABHBAIOT JUTS TTOC/EAYIOIEero UccieJoBaHus
1 OBICTPO 3aMOpPaXHUBAIOT. 3aTeM €ro paspe3aloT Ha
TOHKME Cpe3bl, OKpallliBaloT ¥ MCCIEIYIOT MO MUK-
POCKOIIOM.

MeTo/ MO3BOJISIET U3YYaTh MbILLEYHBIE BOJOKHA,
a TakXe OIpeleNaTh BO3AeHCTBHS OJHOKpaTHON (-
3UYECKOH Harpy3ku U JOJIrOBPEMEHHON TPEHUPOBKH
Ha MX coctaB. MUKpOCKONMUYECKHe U OMOXMMUYec-
KHe aHaTM3bl 00pa3LioB MbILIL ITOMOTaloT BbISICHUTh
MeXaHW3M 00pa3oBaHUs SHEPTHH MBbILILIEH.

CKEJIETHASI MBILILIA
U ®U3INYECKASA HATPY3KA

Tenepb, Korna Mbl paccMOTpEJIM OOLLIYIO CTPYK-
TYPY MBILIILL U ITPOLECC aKTUBALIMH MHOGUOPUI, MBI
MOXeM MPUCTYNUTh K U3YYEHHUIO TOro, Kak (QyHKIIH-
OHMPYIOT MBILILLI BO BpeMsl (DU3MUECKOM HArpy3KH.
BLIHOCITMBOCTb M CKOPOCTh Y€JIOBEKA BO BpPeMsl BEI-
MoJHeHUs (PU3NYECKOI Harpy3ky BO MHOTOM OIpe-
JIEJISIIOTCS CTIOCOOHOCTBIO MBILUIL MPOU3BOIMTL 3HEP-
ruio ¥ cuy. [TocMoTpuM, Kak MBILILEl CIIPaBIAIOT-
Cd ¢ 3TOM 3aJayeit.

MEJJIEHHO-
M BbICTPOCOKPALIAIOIIUECH
MBILIEYHBIE BOJIOKHA

He Bce MbllIe4yHbIe BOJIOKHA OIHHAKOBBI. OTIeb-
Has cKeNleTHas MbIlIILa BKIIIOYAET IBA OCHOBHBIX THITa
BOJIOKOH: MeIieHHocokpalaowuecs (MC) 1 ObicT-
pocokpaialouecs (BC). YUrobrsl focTHYb MHKa Ha-
MpsOKEeHUST TIPH CTUMYJIMPOBAHWM MEIEHHOCOKpa-
LalIMMcs BollokHaM TpeOyerca 110 Mc, B To Bpe-
Ms Kak ObICTpocoKpalllaoluMes — okoio 50 Mmc.
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BricTpocokpalliaioluecss BOJOKHA, B CBOIO OYe-
pelib, MOAPa3/eNsIoTca Ha OGbICTPOCOKpaIAoIIHecs]
BoJiokHa Tura “a” (BC,) u GbicTpocokpalamiiecs
BosiokHa tuna “6” (BC,). Ha puc. 2.10 npeicrasie-
Hbl ToHKHe (10 MKM) romnepeyHble cpe3bl MBILILIEI,
OKpallleHHBIe C LENbI0 TuddepeHIMali TATIOB BO-
JIOKOH. MeUleHHOCOKpalllaloLLiecs: BOJIOKHa OKpallie-
HBI B TEMHBII LBET; GbICTPOCOKpalllaloliecs] BOJIOK-
Ha Tuna “a” HeokpalleHbl, a OpICTpOCOKpalllarliye-
cd BOJIOKHa THna “6” uUMeloT cepylo okpacky. Cy-
IIECTBYET U TPETHIA TUIT OBICTPOCOKPAIIAIOIIHUXCS BO-
JiokoH (bC,)), koTopblil He BUIEH Ha 3TOM DUCYHKe.

Pasznuuusa mexay Tpems THNamMu GbICTpocoKpa-
IIaloIIMXCsl BOJIOKOH He 10 KOHIla u3y4eHbl. BMec-

Sy

Puc. 2.10. MC u 5C mbtiueunsie eonoxha.
Hoschenua e mexcme



[Tet)

T € TEM CYHHTACTCH, YTO BONOKHa THIA "a° 4HacTo
HCMONB3YIOTCA TMPH MBblILEeYHOH HEeATENBHOCTIE Y¢-
AoBeKa # AHilb MC-BOACOKHE HCMOMbL3YIOTCA Yalle.
Pexe Bcero ucnoabsywtesl bC-BofokHa TUMa “B™.
B cpeaneM Mblille) cocTost Ha 50 % w3 MC u wa
25 % u3 BC-sohokoH THNna “a”. OcraibHeie 25 %
COCTABNAKT ffMaBHbLIM obpazoMm BC-BofiokHa Tuma
“6”, Toraa Kak bC-BorokHa THma “B” cocTaBaAgioT
gcero [—3 %. [NockoAbky Mbl Mano 3HaeM o6 3ToM
THe BC-BONOKOH, B BafbHEHLIEM MBI He OvIeM UX
paccMaTpuBaTh. KOAUYECTBO 3THX THHOB BONOKOH

B pa3sMHYHbLIX MBILIUAX FHAYHUTEALHO KoJedneTcs.

XapakrepcTiid MC- n BC-ponoken

Htak, Mbl 3HaeM, YTO CYNIECTBYIOT pasiH4Hble
THIBI MBILeUHbIX BOTOKOH. Tenepb HaM NMpefcToHT
BLIACHUThL HX 3HayeHHe. Kakylo ponb OHH WrpaoT B
MbllIeyHON peaTenbHOCcTH? HYTO0R OTBETHTH HA 3TOT
BONPOC, BBISICHUM CHayana, YeM OTAHYAKTCH TUITLI
BOJIOKOH.

AT®a3za, Hazpanue MC- u BC-Bonokon obyc-
JIOBACHO pazIMYHSAMH B CKOPOCTH HX ZefiCTBHA, OCY-
WEeCTBAIEMOTO pa3sHbiMK hopMaMy MHO3MH-ATPa-
3bl. BeroMHUM, 4TO MHO3MH-AT®asza — ¢epMenr,
pacuerngiowyit AT® ana o6pazoBaHEa SHEPIHH,
HeoBXOAHMON AN BLITIONHEHWA COKPAUIEHHA WIH
obecreyeHHa pacchabnenns. MC-porokHa UMeloT
mepteHnylo popMy ATDasu, bC — Gbictpyio. B or-
BeT Ha HepBHYIC cTHMynsuHio AT® Stictpee pac-
wernnserca 8 BC-, yem B MC-ponoxHax. Benencrsue
ITOrO Meppble OBICTPee MOMYYAIOT IHEPTHIO AAA Bbi-
NOMHEHUA COKPALUEHHNS, YEM BTOpDBIE.

CucremMa, HCIONIL3YeMas IS KNacCH(PHKAUMH Mbl-
WIEYHLIX BONOKOH, OCHOBaHA HA HAJIOXEHWM XMMH-
YeCKOFO KPacHTeNsI Ha TOHKUI cpe3 TKaHH, IIPH ITOM
oxpawnuaercl AT®aza ponokoH. Kax BUAHO K3 pHC.
2.10, MC-, BC,- u BC,-BonoxkHa UMeIOT pa3HyIo JK-
packy. MeTo/ AeMOHCTPHpYeET, 4TO KAX/I0e MbIey-
HOE BOJIOKHO HMEET TONMLKO oauH THN AT®astl, BMe-
¢Te ¢ TeM BOMIOKHA MOTYT BIJIIOYATh CMECh THITOB
ATdaz. laa HekoTophix XapakTepHo Tipeodaajatiie

MC-ATDazp1, ang apyrux —bC-ATda3w. Hx BHe-
IWIHMA BHA B OKPAlIEHHOM RperapaTe CIEAyeT pac-
CMAaTPMBATh KaK MepexoHbii, a He Kak abcomoTHO
pasHbIe THNLI.

Tabn. 2.1 o06001ART XapaKTePUCTHKY PAsTNHLIX
THIOB MbILLIEYHBIX BOJOKCH. B Hell Takxke npueeae-
HbLl aAbTEPHATUBHLBIE Ha3BaHHA, HCTIOALIVEMLIC B
Ipyrux KiaccHpUKaUHOHHBIX CHCTeMaXx.

CapkonixazMaTHiyeckuit perukyaym. g BC-pono-
KOH xapakTepeH Oofiee BhicokopaseHTeiA CP. Tlo-
stroMy BC-BonokHa cnocoBHbl NoCTABASTE KATbLUEA
B MBIHIEYHBIE KASTKH MpH ¥X aKTWBauHMH. CuYMTaIOT,
YTO HMEHHO 3Ta CIIOCcOOHOCTL oBycnoBnHBaeT Bojee
BLICOKYIO CKOPOCTb AeicTBHS bC-BosokoH.

HpurarenpHple eIHHHLB. BecnoMHWM, yto ABMra-
TelbHAA efHHNLA — 3TO OTOE/ILHBEIH MOTOHEHPOH H
MbllLIeYHbIE BOAOKHA, KOTOPble OH MHHepBHpYeT. Ta-
KHM 00pa3oM, HelpoH olipeaenseT, SBMAIOTCI AW BO-
AOKHA MEIAeHHO- HNH ObICTPOCOKPALIAIOIIHMHCA.
Motoneitpon B MC ABMraTenbHol eOHHULE WMeEET
HEeDONBLLOE KMETOYHOE TENNO U HHHEPBUPYET FPYIINY
H3 10 — 180 MLILUEYHLIX BOJIOKOH. Y MOTOHeIpoHa B
bC aBuratenbHOR eqHHHLE GOJbLLOE KNETOYHOE TEAO
¥ Bonblie aKCOHOB, ¥ OH MHHepBupyeT oT 300 no
800 MBbILUEYHLIX BOMOKOH.

Ortcioga crnefayer, YTo Kaxabiit MC-MoToHeRpoH
B COCTOSHHHM aKTMBHPOBAaTh 3HAYUTENLHO MEHLUICE
KOJIMYECTBO MBILIEYHBIX BOTOKOH, B MPOTHBOIIONOX -
HocTh BC-MmotoHelipony. TIpn 3TOM HeobGxomumo
OTMETHTDb, YTO CHMJIa, MPOU3BORMMAS OTAENbLHBLIMU
MC- u BC-ponoxkHaMHU, TO BejiHYHHE OTIHYaeTCH
HezHauyuTeabHo {1].

¥ Pazidyne B BelHYHHEe NPOHIBOAMMOMH CHJbI
MeXIy MeLNeHHO- H SbICTPOCOKPAIAKIIH-
MHCH JBHTATE/IbHBIMM eJTHHHIAMA 00YCHO0B-
JeHO KOJAHYeCTBOM MblIeYHbIX BOJOKOH B
ABHTATeAbHON eInHHUE, a He BeXWYWAOH
CHJBI, NPOU3BOAUMONH KAaXKIbIM BOJTOKHOM

THn BonoxHa

XapakTepHcTHE MC BC, BC,
Tun ¢ Tum FHla Tur 116

MO EOF BT
OKUCANTENbEHAA CIOCOGHOCTE Brrcokan ¥MepeHHO BRiCOKAS Huzkan

I'mixonnmigeckas crocobHOCTD Huakan Bricokas Maxcimannias

CKopocTs coKpauieHns Mennennas Brictpas BuicTpas
ConpoTHBAEHHE YTOMAEHHIO Bricokoe Cpennee Huzkoe
CHNna JBMTaTe)IbHON eHHHELD Huzkas Bricokas Botcokas

TaGaunga 2.1

Knaccmpm&auna JoHOnLHO ¥acTO NCTOAKLIYIOTCA APYTHE cHeTeMK. CreteMa 2 onpeasmact MC-ponoxsa Kag porokHa Tioa I, a BC —

THIIOB Kak BostokHa Tena [la ¥ 116, Cucrema 3 gnaccuIHpyeT THIDE PONOKON HA OCHOBAHKH CKOPOCTH MX COKPALEHHA B

MBHICUHBIX GEHOBHORD McToma obpajoeatyA ucprws. MOC-porerHa HaseawoTea MO (MeameHHble oxmenvTenelwe) BC, — BOT
BOJIOKOB {ORICTPEIE OKHCIMTCABHEC DTHXKOMUTIHYecKRE), BCs — Bl (GHCTPHS FIHKONHTHMCCKIE).

MpHMEYaHHe B AAHHOM TeXeTe Mhl HCMOABRIYEM CHCTEMY | KAACCHMKALMM THIIOR MEINEUHELX BONOKOH.
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Pacnpeaenedue THNOB BOJOKOH

Kak yxe oTmeuanoce, conepkanne MC- y BC-
BOTOKOH BO BCEX MbIUNLAX Tena He OAHHaKoBo. Kak
fIpapusio, B MBIIULAX PYK ¥ HOT YEAO0BEKA CXOMHBIA
COCTAB BOAOKOH. MccileioBaHMa MOKa3wBaloT, YTo ¥
nodeA ¢ npeobnagaHieM MC-BoNoKoH B MbilILEax
HOT, KaK TIpaBHIO, GoNbliee KOAMYECTRO ITHX XKe BO-
JOKOH M B MBILILZX PYK. 3T0 XKe oTHOCHTCA i K BC-
BONOKHAaM. BMecTe ¢ TeM CyIIecTBYeT pan HCKIoYe-
Huil. Hanpumep, kaMDaoBUIHAA MblliLA, HAXOAR-
mancs raydxe UKPOHOXHOR, vy BCeX JNIOMeH MoYTH
IOJIHOCTLID COCTOUT U3 MC-BOMOKOH.

Tun BoJoKHA H H3HYECKAS HATPY3KA

Mbi paccMoOTpeNTH pasHble acneKrb! oTIH4Hit MC-
1 BC-BonokoH. Hcxonsd u3 3THY paziryuuil, MOXHO
APeRNCAOKUTE, YTO EAHHBIE THITHI BOJOKOH HMEIOT
TAKXe pasHble GYHKUNH BO BpeMd ¢u3nvecKoi ak-
THUBHOCTH. 3TO AEHCTBUTENLHO TaK.

MC-podokHa. B npuHumne MeieHHOCOKpalia-
IOLEUMCH MBIUEYHBIM BOAOKHAM MPHCYL] BbICOKHH
ypoeeHb a3pobHol BhiHochAHBocTH. YTO 3HAYNT 3TO
rodaTye? A3pofHbiil 03HavaeT ““B APUCYTCTBHH KHC-
Jiepoaa”, Tak Kak oKMcheHHE — aspebHBIH npotlecc.
MC-sos0okHa BecbMa 3thdeKTUBHBI ¢ TOUKU 3peHud
npou3poacTea AT® Ha OCHOBE OKHCNCHKWA YFJIEBO-
0B W XHPOB.

BenomruM, uto AT® HeoGxonuMa ana obpaszo-
BAHWA IHEPrHU, UCTTOIb3IYEMONR NIPH COKpalleHHH
¥ paccaabneHNy MbIUIeYHOTo BoNOKHA. B npolec-
ce okMucaeHHs MC-BONOKHA NMpPOIoRXAOT CHHTE-
3uposate AT®, uTo KaeT BOIMOXKHOCTE BONOKHAM
OCTARATLCA AKTUBHBIMHW. CnocoBHOCTL NOANSPXH--
BuThL MblLIEYHYI0 AKTUBHOCTh B TeUEHUE ATUTEb-
HOETo NEPHORA HA3BBIBAETCH MBIILEYHOR BLIHOCH -
BOCTbIO, cllegoBatenbHo, MC-poiokHa obnatatoT
BbICOKOH a’spoBHoi BriHochUBoCcTbio, Bnaronmaps
3ITOMY OHH 6oJiee OpHCnocofieHbl K BIITOMHEHH IO
AARTENBHON PabOTEl HEBBICOKON MHTEHCHBHOCTH,
HanpwMep, mMapadponcKoMy Bery HIH IaBaHHIo B
OTKPWTOM MOPE.

BC-poaokiia. BeicTpocokpamiatollivecs Mpllled-
Hble BONIOKHA, HAOOOPOT, XapaKTepHIYIOTES OTHOCH-
Te/IbHO HHA3KOH a3pobHo#l BRIHOCAHBOCTBIO. OnH
foace npucHocodnersl K aHa3podHoit BeaTeAbHOCTH
(6e3 xucaopona), yem MC-BoJoKHA. DTO 03HAYAET,
yto ux AT obpazyeTca He AyTem OKHCIEHKs, a Bna-
renaps aHaIPOOHLIM PEaKLMAM, peUb O KOTOPbIX NOR-
aeT B rmape 5.

bC, apurarenbHble ¢QUHUNL TTPOU3BOIAT 3Ha-
YHTCRALHO Gonblyle cuRy, Yem MC apurareibHble
€IMHUILbI, OXHAKO OHW [IETKO YCTAWT BBUAY OTpa-
HUYEHHON BhIHOCAUBOCTH. Takum obpasom, BC -
BONOKHA HCTNIONLIVIOTCH TAaBHLIM 06[3330M npu Bb‘l-
MOJHEHH U KPAaTKOBPeMeHHGH paGoThl BLICOKOM HMH-
TCHCUBHOCTH, Tpebylouedl [posABISHUA BBIHOCIH-
BocTH, HarpumMep, Dere Ha | MWIIO WIM MIaBaHMY
Ha 400 M.

Xota 3HaunmocTs BC -Bo0KOH elle He nosaHoc-
Tbl} OrpeaencHa, O4eBHAHO, YTO OHH HE Tak JI€rKo
BO30YXIAOTCA HEPBHOM CHCTEMOM. BBUIY 3TOro, oHN
OYEHb PeaKOe HCAOABIVIOTCA BO BpeMa 0BsIvHOM fe-
ATEILHOCTH HU3KOH WHTEHCHBHOCTH. TNapHbIM 06-
PA30M OHU UCTIONb3YKOTCA BO BPeMS *“B3PbIBHBIX ™ BH-
HOB JeATeMbLHOCTH, TakHX, kak Oer Ha [00 M unn
TnaBaHMe Ha 50 M. B Tabn. 2.2 obo6LIeHL] XapakTe-
PUCTUKU Pa3IMYHbIX THTIOB BOMOKOH.

Onpegenelne THNA BOAOKHA

XapaKTepUCTHIKH MBILLIEUHBIX BOAOKOH, T.€. CO-
¢oOHOCTL MEANeHHO HAH GRICTPO COKPALIATLCA, Oll-
pefeasioTca B paHHeM Bo3pacTe, No-BUAMMOMY, B
repBoie 5 fAeT ®kW3Hu. HecnepoBanus opHoalio-
BhiX 6JIH3H€110B Noraszan, IYTO COCTAB MBILLIEYHEIX
BOJIOKOH OMNpefe/leH eHETHYSCKH U He3HAYHTENb-
HO M3MEeHSeTCs OT HeTCKOro A0 CpedHero Bo3pac-
Ta. DTH WCCIIEIOBAHHA TAKKE NTOKA3aAN, UTO ¥ Ol-
HOAWIIOBLIX OAW3HELLOB COCTAB BOJIOKOH TpPakKTH-
YeCKW WIAEHTHYEH, TOraa Kak MpodH/ib ROJIOKOH ¥
ABYANLLOBLIX OAM3HeNOB oTaMYaeTca. ['enbl, KoTo-
pble Mbl Hacneoyem y Hallux poauTesiel, onpene-
NAT, KaKMe MOTOHEAPOHbl HWHHEPBUPYIOT HALUW
MbljeyHbie BonokHa. [Tocae ycraHoBAeHHA HHHep-
BallMW HAWIM MbILIeYHBIC BONOKHA IHbepeHUU-
pPYOTCH (CTAHOBATCS cNelUHaNH3MPOBAHHLIMHU]} B
3aBHCHUMOCTH OT THMA HelpOoHa, KOTOPKIA HX CTH-
MYIUpYyeT.

Taénuua 2.2. Crpysryphble i PYHKUHOHABHBIE
XADAKTEPHCTHRKH THNOE MBILWEYMHMX BOJTOKOH

THR BONOKHz
NapaKTepUCTHEA
MC EC, BC;
KoamuecTso BOTOKOH 10— 180 300-800  300—800
Ha MOTOHEHpPOH
Pasmep MoToneiipona HeBompimoli  Bonbuioit  Borpiuoit
CKOpOCTL HEpBHOH "Hebonwuian bonpluas Bonsinas
MpPOBOAHMOCTH
CxopocTh 50 110 110
COKDAUIEHUA, MC
Tun muosnH-AT®a300 MewtenHsd BucTpiH  BHcTpeLi
Pa3euTHe capko- H#zkoe Bricokoe Broicoxoe
TUIAIMATHIECKOTO
PETHKYIIYMA
Cwia ABHTATENIBHOM Hebomemas Bomewas Bonsluas
SIHHALE
A3pobHan CIOCOBHOCTh
OKMCIUTETBHAA Bricokan Cpeguas  Hmakas
CTHKOTHTHYECKAT Huakasn Bricokas Bricokas

QHaKO CO BpeMeHeM COCTaB MbILIeYHbIX BONO-
KOH MOXKET M3MeHUTbcA. [lo Mepe cTapeHMs Hallu
MBILULB “TepstioT” BC-BOJSIOKHA, YTO BEAeT K OTHO-
CHTEALHOMY YBEAHYEHUIO MPOLEHTHOrO cocTapa MC-
BOJIOKOH.



BOBJIEYEHHE
(PEKPYUTHHPOBAHMWE)
MBbIIHEYHLIX BOJMOKOH

Koraa MOTOHEHPOH aKTMBUPYET MBILIEYHOE BO-
JOKHO, 1Aq BOIHHKHOBEHWA pPEaknHM H606XOBHM3
MHUHHMANbHAS BeJIHUMHA CTHMY/IMPOBaHHUSE, Ha3biBa-
eMan noporoM. Eciit BeaHUYHHA CTHMYAAUHHY HUXKE
JaHHOCo Nopora, MbillleyHoe coKpallleHue He npo-
ucxoguT. Ecnn Xe oHa cOOTBETCTBYET MM TIPEBLI-
LIAET TIOPOr, MBIIEYHOE BOJAOKHO MAKCHUMA/IbHO CO-
Kparuaetcsl. JTa peakuus peajid3yeTcs o TMIY “Bce
wad pndero”. [lockonpky Bce MbiliedHbie BONOKHa
OTACALHON ABMraTeNbHON enMHUUBL NOABEPraloTcs
OAHHAKOBON HEPBHON CTUMYJALIMH, BCe OHH Xapak-
TEPUIYIOTCH MAKCHMAanbHbIM COKpAllleHMEM B CJIy-
yae nipeBbllilcHUA NOpOra CTHMYNSHUH. TakiM ob-
pa3oM, ABUraTeNbHOM eqrMHULE TAKXKe MpHCYllia pe-
aKUusA THNA “BCce MAM HUYero”.

Benn4ynHa cUNbl HAXOAUTCH B NPAMOH 3aBHCH-
MOCTH OT KOJIHYECTBA AKTHBHPYEMBIX MbILIEYHLIX
BonckoH. Koria Heo6xoanMa HeGonbwWasA CHAA, CTH-
MYAHpYETCS JIMLLE HECKOJILKO BOAOKOH. BCOMHMM,
yto BbC ABMratenbHbie eAHHUUEI coflepixar Hoablie
MBELIEYHBLX BONOKOH, YeM MC. [eitcTBie cKeneT-
HOM MBILUDBI BKTIOYACT H3DHPATEbHOE BOBIEYEHUE
MC uan BC MblUeYHBIX BOJOKOH B 3aBHCHMOCTY
oT noTpebHoCTeN TON AeSTe/ILHOCTH, KOTOPOH apen-
CTOWT 3aHATbcA. B Hayaje 70-x rogos XX cT. Toi-
JHUK W 4p. MpoIeMOHCTPHPORAIY, YTO 3TO H3BHpa-
TeNIbHOS BOBJICMECHHE OTIPSASRACTCH HE CKOPOCThIO
AeHCTBHA, a YPOBHEM CHJIbI, KOTOpEIH HeobxoauM
sulttiie {3, 6].

B OB30OPE...

1. GONBIWHMHCTBO CKEMETHRIX MBILLIL COAepXAT KaK
MC-, tak BC-BoAoKHa.

2. PazauyHuBle THNBI BOJOKOH WMEIOT pajHble
AT®azsl. AT®aza bC-ponokoH AeficTByeT OblcTpee
1 Dofee OBICTPO FMOCTABISIET 3HEPTHIO s MBlLleY-
Horo cokpaueHus, yem ATdaza MC-BosioKoH.

3. BC-B0oM0OKHA XapaKTepH3yIOTCA DONee BBICOKO-
Pa3BUTBLIM CapPKOTUIA3MATHUYECKHM DETHKYJYMOM,
00eCTeYyyBAIOILMM JOCTABKY Kalbl[ii, HeoBXoNMMo-
ro o0 MbILLIEYHOFO COKPAUICHUA.

4. MotoHefipods! BC gBuFaTeNbHBIX €ARHULU
KPYITHES ¥ HHHEPBUPYIOT GOJTbliE BOJIOKOH, YEM MO-
ToHeMpoHsl MC ABHraTeNbHBIX eduHMLL. TakuM 00-
pasoM, BC aBHratensHble eJIHHHILI WMET donblue
COKPallaKNIHXCA BOMOKOH W MOCYT MPOU3BOIUTE
Gonbule cUabl, Yem MC asuraten,Hble €IMHHUEBL

5. Kaxk mpaBHito, MBIILGE PYK H HOP YeloBeKa
UMEIOT CXOAHBI COCTaB BONOKOH.

6. MC-BonoKHa XapaKTe pU3YHOTCH BLICOKHM YPOB-
HeM a3pobHol BEIHOCAHBOCTH H BoNee NpHCIoCcoh-
JIeHbi K BBIMOAHEHHI AMUTeNbHOH paboThl HU3KOH
WHTEHCHBHOCTH.
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7. BC-posokHa Doaee nipUcnocoBAeHbl K aHad~
POOHON DesTebRoCTH, BC -BONOKHA HeNoONL3yiOTCS
TNPY HATpy3Kax “B3pblBHOTO” TuRa. ®yHKumus bC,-
BOJIOKOH TIOJHOCTBIO HE BbISCHEHa, OXHAKO U3BeCT-
HG, YTO OHH HeJerko BOBAEKAKTCA B ACATENBHOCTE.

Ha puc. 2.11 nokazaHa B3aMMOCES3b MEXIY pas-
BUTHEM CWIbI H BOB/eYeHNHeM B paboTy BooKOH BC
BC6 u MC. Bo BpeMs Harpyskd HeBoOAbUIOH HHTeH~
CHBHOCTH, HApPUMED, [ipH X01bd¢, MBILLEYHYIO CHAY
NpOH3BOANT B 0cHoBHOM MC-BonokHa. Ilpu Gonee
BBICOKOW HHTEHCHBHOCTH HarpyskH, HalipuMep, dere
TpYCloi, B MPOHUIBOACTEO CHIbl BKAwoyaiotea BC-
BoftokHa THa “a”. HakoHel, npu BulMloAHEHHH pa~
60Thl, TpedyIolLeil MAKCHMANBHON CHIbI, HalIpUMep,
Gere Ha crnpuHTepcKde OHCTAHUUH, AaKTUBUPYIOTCA
BonokHa tuna bC,.

BMecTe ¢ TeM aaxe IpH MaKCHMAABHLIX YCHAHAX
HepBHag clicTeMa He BoBaekaeT B paboty 100 % nme-
IOLHXCS MbllileyHBIX BoAOKOH. HecMoTpa Ha Baiue
XKeNlaHHe IIPOH3BECTH BOMBLUYIO BEAWYHHY CHIBI, AK-
THMBHPYETCH JMIUbL HUX YacTh. DTO APEAOTBpaulaeT
BAlUU MBILIUbL W CYXOXWAWA OT MospexaeHus. Ecan
Obl Bbl CMOT/IH COKPATHTH Bce CBOM MBIUIEYHbIE BO-
JIOKHA B OJIMH MOMEHT, NPOoH3IBefeHHAsT CHIa, BUIH-
MO, pasopBaia Obl MBILULY WK €€ CYXOXHIHE,

Ipn nponoaXUTebHON (B TeueHMe HecKodb-
KHX 4acOB) Harpyske Bbl HOJUKHY paboTath B cyb-
MakcHManbHOM Temre. Hanpskedde Mblllil [OpH
3TOM OTHOCHTENLHC HeGoablloe. B pesynbrare He-
pPBHAaA CHUCTEMA BOBAEKAeT B paboTy HMeHHO Te Mbl-
ieYHLle BOJMOKHA, KOTOphle HAHDOMNECE MPHUIOAHL
AN JeATeALHOCTH, Tpebyomei BLIHOCIHBOCTH,
MC- u Hexoropere BC-BonokHa tuna “a”. B npo-
Hecce HArpy3kKy B 9THX BONOKHAX MCTOILAETCS 3a-
nac OCHOBHAOTO “roployere” ([JMKoreHa) W HepBHOH
CHCTEME NMPUXOAUTCA BOBJAEKaTs Goanue BC -Bo-
JIOKOH LN NOAZEPXKaHHSA MBILUEYHOrQ Hanpsxe-
wuA. Hakoneu, Koraa sanacel “ropwoovero” s MC-
u BC -BosoKHaX NOJKOCTHI0 HCTOWATCA, B paBoTy
BKJII0UAIOTCH BCE-BOHOKHa, odecmeyuBast Npoaoc-
XeHHe YNIpaXHeHHA.

270 0bOBACHAET, MOYEMY YTOMJIEHHE BO BpeMs
MmapacoHa WIH Bera Ha 26,2 MUAW MPOUCXOINT KaK
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Puc. 2.11. Cmpyxmypa sosaewenus ¢ padomy MC u BC
MUELLEHHBIX BOAOKOHM



66l norando. Minu nodvemy TpebyeTcs 3HAMHUTEAb-
HOE COZHaTEMBHOE YCHJIUE IR {TO/ACPXAHHMA NaH-
HOIro TeMna Ha ¢uHvlle. PesyastaTom co3Hatenb-
HOFO YCHAHUSI ABIAETCA aKTHBALMS MbILEYHbIX BO-
JIOKOH, KOTOpbIE TPYAHEE BOBNEKAKTCA B paboTy. ITa
HHpOpMALNT YMeeT DObLIOE NPAKTHYECKOE 3HAYE-
HHe I7s Hallero MOHMMaHKe cReuupHYecKuy no-
TpebGHOCTEH TPEHHPOBOYHOIN M COPEBHOBaTENILHOM ae-
atenbHOCcTH. bonee moapoGHO AaHHBIA Bompoc oc-
BeleH B raapax 4 u 7.

B OB30PE...

I. ABHraTenbHHIM €AUHHLIAM TIPHCYLHA pPeakLiMst
THTA “Bce WAW HU4ero”. [Ing BoBieueHHs eaWHHLIb]
B OeATeNbHOCTD MOTEHUMAN JeHCTRUS IBHrATEALHO-
ro HepBa BOMXEH COOTBETCTBOBATH MJIH TPEBHIUATE
nopor. Koraa 5To npoHCXoaMT, BCe MbillieyHble BO-
NOKHA ABUraTeNbHOH eIUHHIUBL! COKPAWATCa MaK-
cUManLHO. ECM Ropor He AOCTHRAETCA, BOTOKHA MaH-
HOM e IHHUHBI HE AKTHBUPYIOTCH,

2. Yew 6onbile aKTHRHPYETCA IBHUraTebHBIX €14~
HHML W, CICAOBATeNILHO, MBIIIEYHBIX BONOKOH, TEM
Donplle NpoU3BOAUMAas CUAA.

3. Tpu MATOUHTEHCHEBHON OeATeALHOCTH 6GOJib-
UIYFO YAcTh MBINeYHOM cUAbl npok3soast MC-so-
aAokHa. C yBeNUYeHW~M COTIPOTHBACHUSA MPOHCXOANT
posneyeHke bC -ponokoH. Koraa Bo3HiKaeT noTpe6-

“0CTh B MAKCHMANIbHOM BeTMYHHE CHABL, AKTHBHPY-
vtca BC -ponoxHa. IonobHas cTpykTypa BoBncue-
HUSI XapaKTepHa JJf AeATeAbNocTU BoMbilod nipo-
AOTKNTENBHOCTH,

THIT BOTOKHA
1 CIIOPTUBHBIE JOCTUXEHWSA

Ha ocHOBaKHH W3yUeHHA COCTABA MbiLHEYHbIX BO-
AOKOH MOXHO MPCIMONOXNUTb, UTO CHOPTCMEHBE C
BLICOKWM comepxXaHueM MC-polokoH HMeOT npe-
HMYIHECTBO B UMKAHUECKHX BHIaX caopTa, Tpebyro-
WX MPOARIEHWS BBIHOCAMBOCTH, TOFIa Kak CIOpPT-
CMeHbl ¢ BBICOKUM npoueHtoM BC-ponoxoH Gonee
NPUCNOCOBReHBl K KPATKOBPEMEHHBIM U “B3phiBHEEM
Biaam. MoxeT i NpoLeHTHOE coaepXaHWe paszfiny-
HBIX THMIIOB MBILIEYHBIX BOROKOH ONpedenaTs vCIex
B cnopre?

CocTaB MBIIIEYHBX BOMOKOH CIIOPTCMEHOR, 3a-
HUMAIOUIHXCS Pa3IHYHBIMH BUEAMY CHOpPTa, nobue-
iMxcn 0ORBUIMX YCNeXoB, npuBeaeH B Tabn. 2.3.

PacemoTpuM, HampuMep, Gerynob. Kak bl H
npeAnoraraty, MbIUILIb HOT OeTYHOB HA AJIMHHbIE
JUCTAHLIMY, 1A KOTOPBIX DONiITIOe 3HAYEHHE HMeeT
BLIHOCIHBOCTD, COCTOSET MpeuMYIlecTseHHo n3 MC-
BonokoH. Hcenenopanus nokassiawT, 4To ¥ 600b-
[UMHCTEA CHIbHeHUIMX BeTyHOB M GeryHUR Ha 1IMH-
Hble JHCTAHUMH HKPOHOXKHbLIE MBIIIILI COAEPXaT
Goaee 90 % MC-ponokoH. Kpome TOro, XOTS IJI0O-
U@ae MOnepevyHoro pailpeda MbILIEYHOTO BOJSIOKHA
3HAUMTETLHO OTAMYAETCA ¥ CUIbHEMIHNX GeTryHOB Ha
JAAHHRE AHcTaHuuy, MC-pookHa B MBILULAX HX
HOT OXBaThIBAIOT MA0IIALL NOTIEPEYHOrO pazpesa Ha
22 % boaswvio, yeM BC-BonokHa,

Y COpPHHTEPOB, ANS KOTOPLIX TaBHOE — CUNa M
CKOPOCTh, — HXPOHOXHBIC MBIUIHbLI COCTOAT Mpe-
uMylitiectBeHHO K3 BC-BofokoH. XoTq ¥ MI0BLOB,
KaKk NpaBuio, B MbllLuax Sonsvwe MC-BoNloKoH
{60 — 65 %), ueM y HETPEHHPOBAHHLIX HCILITYe-

Cocras, & [Mnowane toMepeTHOr0
CeueHHA, MKM
CroprcMeH Tlon Munua
MC | BC MC EC

Cnpunrepst {(GeryHsr} M  Hxponoxwas 24 76 5,873 6,034

b 4 " 27 73 3,752 3,930
BeryHn Ha DIHHHNE M  HxpoHoxtan 7% 2 8,342 6,485

AACTARLUHH X " 69 31 4,441 4,128

BenocHnequcTs M JlatepanbHas uiMpoxad 57 43 6,333 6,116

X MBI Geapa 51 49 5,487 5,216
[noBust M 3agHaq ZenbTOBHIHAA 67 33 - -
TaKeRoaTIeTh M  HxpouoxHaa 44 56 5,060 8910

M  HemsToBHAHAS 53 47 5,010 8,450
TpoeGopiist M 3anuada AennrOBMAHAS 60 40 - -~ Ta6nruuwa 2.3

M JlarepanbHag Wwhpokag 63 37 - - Cocran

MEIIHA Geapa H 0!

M  HkpouoxHas 5% 41 - - “o"ep[el:':il:m
T'pe6ln Ha KaHo3 M 3agmas eNbTOBMAHAA mn 28 4,920 7,040 COVeHHT
Tonxarefi sapa M  Hxponoxsasn 38 62 6,367 6,441 MC- u BC-nonokon
HecmopTeMeHB M  JlarepamsHasa miMpoxast 47 53 4,722 4,709 H3ipannbIx

MHIILA Genpa MBI
X  HrxpoxoxHas 52 48 3,501 3,141 cnoprcMenos (M)
U cnopreMenok (AK)
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MblIX (45 — 55 %), paznuuus B TMIIE BOJOKOH MEX-
J1Y XOPOLWIMMHU M CHJIbHEH LLIMM K MJIOBLAMM HE CTOJb
OUEBMIHBI [2 — 4].

Hrxporooichbie Mbluit{bl YHeMAUOHO8 MUpa O Ma-

pathony codepxcam 93— 99 % MC-eon0KkoH,

moeda Kak y CUAbHElmuX CRPUHIMEPOS MUpa 8
amux moiunax ecezo 25 % MC-gonokon

CocTaB BOJIOKOH B MbllLaxX 6eryHOB Ha JUIMHHbIE
M KOPOTKHME NMCTAHIMM 3HAUMTENbHO OTJIMYaeTCs.
OaHako 06110 OBl HEITPABUJILHBIM CHMTATh, YTO JIMIIbL
Ha OCHOBAaHMH JOMWHUPYHILETO THUMA MbIILIEYHOTO
BOJIOKHA MOXHO Jierko “orodpaTh” 4YeMITMOHOB B bere
Ha JUIMHHbIE U KOPOTKHUE JUCTAaHLIMU, YCIelHoe Bhl-
CTyTIIEHHWE B 3TUX JMCHIHILIMHAX, TPeOVIOLIMX MTposB-
JIEHHA BLIHOCJIIMBOCTH, CKOPOCTH H CHIIBLI, 3aBHUCHUT H
OT JIpYI'MX (bakTopoB, Harpumep, (GyHKIMHU cepjied-
HO-COCYIMCTOM CHUCTEMBbI U pasmepa Mbiiiil. Crieno-
BaTeJIbHO, COCTaB BOJIOKOH caM 1o cebe — He euH-
CTBEHHBIH HHIMKATOP CITOPTHBHOTO yCIiexa.

Hcnoap3oBanne MbII

Mbl U3yYanu pazjiMuHble THIbl MbIlIEYHbIX BO-
NOKOH. MBI TakXe BbISICHWIM, YTO IMPU CTUMYIUPO-
BaHWM Bce BOJIOKHA IBUTATEILHON eIMHUIIBI IeHCTBY-
10T OAHOBPEMEHHO U pa3JIM4YHbIe THUITH BOJIOKOH BOB-
JlekaloTes B paboTy MoaTallHO, B 3aBUCUMOCTH OT BHU/Ia
nesirenbHOCTH. Ternepb Mbl MOXKEM BEpHYThCS Ha MaK-
POCKOITHYECKHIT YpoBeHb W HallpaBUTh Hallle BHU-
MaHMe Ha TO, KaK JeUCTBYIOT MBILILLI, YTOOLI 1TpO-
M3BECTH [BUXEHUE.
bBonee yem 215 map ckeaeTHBIX MBI OpraHu3Ma
3HAYUTEIEHO OTJIMYAIOTCH JPYT OT ApPYyra pasMepoM,
c¢opMoii U Mcnionk3zoBaHUeM. Kaxioe KoOpIUHUpPO-
BaHHOE JIBUXEHUE BbIMOJIHSIETCS [MOCPEJICTBOM ITpH-
JIOXEeHHUSsT MBIIIeyHoit cunbl. Ero ocyuiectsisior
® ArOHUCTHI, WK NepBUYHEIE IBUTATEIH, — MbILL-
[1bl, IJITaBHBIM 00pa3oM OTBEYalOLKe 3a BLITOJ-
HeHHe IBUXEHMS,

® AHTArOHUCTBI — MBILIIEL, TTIPOTHBOCTOSLIHE MTEP-
BUYHBIM JIBUI'ATEJISIM;

® CHHEPIUCThI — MBbIIIIIbI, TOMOTAlOIIHE [TepBAY-
HbIM JBHTaTeJIsIM.

Kak BujHO U3 puc. 2.12, niaBHoe crubaHue JIOK-
TSl OcylllecTBIIsieTcs 6i1aroiapsi COKpallleHUIo Mieye-
BO M JBYI/IaBoiil MblllI (arOHUCTOB), a TaKXe pac-
c/1abJIeHUIo TPEeXIIaBoi MBIILLIBI TUle4a (aHTaroHUc-
ToB). IlyevenyyeBas Mblllla (CHHEPIUCT) ToMoraet
ITePBBIM CrudaTh CycTaB.

Bonbliyio yacts CuIbl, HEOOXOJAUMOMN s JIfo-
G0T0 BBITIOJIHEHUS IBUXKEHM I, TPOU3BOIST aroHUC-
Thl. MBI COKPAIAIOTCS Ha KOCTSX, K KOTOPBIM
OHM MPUKPEIUIeHBI, MPUTATHBAA UX APYr K Opyry.
B aTOM MM IOMOraloT CMHEepPrucThl, KOTOPbIe HHOT-
Jla y4acTBYIOT B “HacTpoilke” HanpaBleHHs ABHXE-
HUA. AHTAarOHMCTbHl BBLINOJHAIOT 3allIUTHYIO POJib.

37

JByrnagsaa Mbllwua nneya

Mne4yesan MmblwUa

Mneveny4esan MellULa

Tpexrnasas
MbllLLa nneya

Puc. 2.12. Jeiicmeue Mol azoHUCMO8, dHIMAZOHUCIOS
U CUHEp2UCmOo8 80 6peMs CeUuDaHUA PYKU 8 AOKMe

PaccMoTpuM, HanpuMep, YeTHIPEXTJaByi0 MBILILLY
Oejipa (TepeIHI0I0) W ITOJKOJIEHHOE CYXOXUIHe (3a]1-
Hee) Geapa. [Ipu 3HaYUTENTLHOM COKpallleHUM 1TO1-
KOJIEHHOI'0 CYXOXWIUs (aroHUCTBL), YeThIpeXriiaBble
MBILILBI (AHTArOHKUCTHI) TaKXe clierka cCoKpallalT-
cf, TIPOTUBOJIEHCTBYS ABUXKEHMUIO ITOJKOJEHHOIro
CYXOXWJIMS. DTO NpedoTBpalllaeT Ype3MepHoOe pac-
TSCKEHHE YeThIPEeXIJIABLIX MbILULL BCJIEACTBUE 3HAYM-
TEJILHOTO COKpAalleHWs TOAKOJIECHHOI0 CYXOXWIMNS
U obecrieyuBaeT 0oJiee KOHTPOJHPYEMOE JBHXKEeHUE
6enpa. Kpome Toro, aTo npoTUBOCTOAIIEE AeiCTBUE
MEXI1Y arOHMCTAMM M aHTaroHUcTaMu obecrieumBa-
€T MBbILIeYHBIA TOHYC.

THNBI MBIIEYHOr0 COKpailieHHsA

MpelleyHoe ABUXKEHUE MOXHO pa3fae/IuTh Ha TPH
THUIIAa COKpallleHWsl: KOHLIEHTpUYecKoe, CTaTH4ecKoe
W 3KCLEHTpUYECKOe. DTH TPH TUIA COKpallleHUs
MBILILBI XapaKTepHBI /11 MHOTUX BUIOB HESITEILHO-
CTH, HalipuMep, Gera WIK MPLIXKOB, ITPU BhIMOJIHE-
HMH IJIaBHOIO KOOPAWHUPOBAHHOTO ABUXeHUs. Pac-
CMOTPUM KaXIblif TUIT OTIEILHO.

Konnenrpauyeckoe cokpaniease. OCHOBHONM THI
aKTHBAaLlMU MbILILbI — COKpallleHWe —SIBJISIeTCs] KOH-
LeHTpHYecKUM (puc. 2.13, a). BToT BUjL cokKpallie-
HUA Haubollee HaMm 3HakoM. YToObl 1OHATH, KaK co-



KoHUBHTPUYECKOE CoKpalleHve:
MbiLLLLE YKOpaYyusaeTca

o

Crartuueckoe CokpatleHue:
ANVHA MbIWUB HE U3MEHABTCH

[syrnagan meituua nieda

SKCUGHTPMHECKO@ COKPALLEHME:
MBILLILA YAAMHAETCA

KpallaeTcs: MBILIA, BCITOMHUM O TOM, KaK CKOJIb3SIT
APYT OTHOCHUTEILHO JIpyra aKTHHOBbIE U MHO3UHO-
Bhie GujaMeHThl. Mcxois U3 Toro, 4To mpy 3TOM
MPOUIBOUTCS JABUXKEHHUE CYCTaBa, KOHLIEHTPUYECKHE
COKPAILEHUS CYWUTAIOTCA AMHAMUYECKUMU.
Craruyeckoe cokpanienne. MBIILBI TAKXKE MOTYT
aKTUBUPOBATLCH, HEe U3MeHsIsl cBoel uthHbl. Korma
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Puc. 2.13. Hpu konyenmpuveckcom coxpauieruu Molulbl
aKkmuHosble husamennmsl nodmazusaiomes dpye K opyey,
MeM cambiM yeeausugaemcs naowade uUx nepexpsimus ¢
Muozunossimu usamenmanu (a). Hpu cmamuueckom mot-
WIeUHOM COKPAUEHuU npoucxodum obpaszoearie U ocyuye-
cmensemes NO8MOPHbII YUKA MUOZUHOBBLX HONEPEYHBIX MO-
CIUK08, 00HAKO 88UJY 3HAHUMEALHOU CUAbI dKMUHO8bIE
Quaamermel e daueaionics (6). Bo epems sxcuyenmpuyec-
K020 MBILUEHHO20 COKPAUCHUS QKMUNOEbIe PUuiamenmbl ele
Boabuie pazdsuzaiomcs (e)

3TO MPOMCXO/NT, MbILIIA HPOU3BOAUT CHIY, O1HA-
KO ee JUIMHa ocTaeTcs cTaTUYHOM (He u3MeHsaeTces).
DTO0 Ha3blBaeTCsi CTaTHYeCKUM coKpallleHueM (puc.
2.13, 6), MOCKOJBKY YroJl cycTaBa He H3MEHSeTCs.
Jlpyroe Ha3zBaHUE —U30METPUYECKOE COKpallleHHE.
DTO IMPOMCXOIUT, HAIpUMep, KOor/a Bbl ITLITaeTeCh
MOAHSITL KaKOH-TO NMpeaMeT, Macca KOToporo 60oJib-
I1ie BeJIMYUHBI CUJIbI, TIPOMU3BE/IEHHOM Ballled MbIIII-
1Ieil, MJIM KOT/1a Bbl yepXUBaeTe KaKoH-TO MpeaMerT,
COTHYB pyKY B JiokTe. B 0boux ciiyyasix Bbl ollyiilae-
Te HallpspKeHHWe MbILIL, OJJHAKO OHM He MOryT CABH-
HYTb TSDKECThb M 1103TOMY He cokpaitatores. [pu stoi
AKTUBALMU MBIILILIB] TTOMEePeYHbIc MOCTHKH MHO3WHA
00pa3yioTcs M BBIIOMHSAIOT MOBTOPHBIE LIMKJIBI, TIPO-
U3BOAS CHJY, OJHAKO BBHMIY 3HAYWTEJIbLHOW BHELI-
Heil cUJIbl aKTWHOBbIE (PUTAMEHTHI He MOTYT JIBU-
rarbest. OHU ocraloTcsl B CBOEM OOLIYHOM [T0J0XKe-
HUM, TOITOMY COKpalleHue He npoucxonuT. [pu
BOBJIEYEHWH JIOCTATOYHOTO YMC/IA ABUTaTEIEHbIX €11~
HUIL, KOTOPbI€ MPOU3BO/SIT CHIY, A0CTATOYHYIO MJIst
1peooJIeHUs] CONPOTHUBIJIEHHS], CTaTUYeCKoe coKpa-
lieHWe MOXeT MepeiT B IMHaMUYecKoe.

DcKuenTpuyecKoe cokpalenne. MblILbl cltocob-
HBI IIPOU3BOJNTEL CHJTY B IIpoliecce YUIMHEHUs. DTo —
3KCLEHTpHYECKOe coKpalleHue (puc. 2.13, 8). It0
TaKxe JMHaMHWYecKUH Mpoliecc, NMOCKOJIBLKY TIPOHC-
XO[UT ABUXeHUe cycTaBa. HanpuMep, cokpailieHue
NBYTJIaBbIX MBILILL TIJIEYa, KOTAa Bbl OMyCKaeTe TsoKe-
JIBIA TIpeMeT, BhINPSIMUB PYKY B JlokTe. B 3ToM ciy-
yae aKTHHOBbIE (DUIAMEHTHI ellle OoJIbile YAaIsoTCs
OT LIEHTpa capKoMepa U pacTArMBaloT ero.

OGpa3oBanue CHJIBI

Mele4yHasi cuia oTpaxaer clocoOHOCTb IMPOU3-
BOJUThL (pU3MUecKyo cuity. Eciii Bbl MOXeTe OTXarTh,
Jexa Ha ckamee, Maccy 300 ¢yHTOB (Gosee 136 kr),
TO BalllM MBILLILIbL CI10COOHRI ITpOMU3BECTH CUILY, JOC-
TATOYHYIO YTOOKI CIIPABUTHCS C I'PY30M TaKOIt Xe Mac-
cbl. [laxe 6e3 Harpysku (He IblTasich MOAHATE Maccy)
Ballli MbILILb! JIOJDKHBI ITPOU3BOAUTL CUITY, I0CTATOY-
HYI0 YTOObI JIBUTaTh KOCTU, K KOTOPLIM OHH ITPUKPETI-
JieHbl. Pa3BuTHEe MBIIIEYHON CUJIbI 3aBUCHT OT

* KONMHMYECTBa AaKTHBHPOBAHHLIX JABUTATEIbHBIX

€IMHULL,

® THUIIA aKTHBHPOBaAHHLIX IBHUIaTCJIbHbBIX CAUMHHALL]

e paszMepa MBILILbI;

* HaYaJILHOM JUTMHBI MBILIIIEL B MOMGHT aKTHBallUM;

e yIJla CyCTaBa;



* CKOpPOCTH neﬁ(:"rmm MBbILILLBL.

PaccMOTpUM TiepeuMrcIeHHbie KOMITOHEHTSI,

JIBArare/ibHble eIMHMAIL] M pasMep MbILIBL. MBI yike
paccMaTpUBAJIM ABUraTeIbHbIE eIMHULIBI. BermoMHmuMm,
YTO BeJIMYMHA [TPOU3BOIUMOI CHJIBI 3aBUCHUT OT KO-
JIAYECTBA AaKTHMBUPOBAHHbBIX JBUIraTe/IbHBIX €JIMHHUIL
BMCTPOCOK}J&LL[&IOIIKMCCH AOBHTrarejibHblie CJAWHHILLL
IPOU3BOIAT OOJIbIIE CUIIbI, YeM MeIJIEeHHOCOKpallia-
oLMecs, nockojbky Kaxaaa bC asurateibHas eau-
HUIIA COJIEPXKUT OOJblIE MBILIEYHbIX BOJOKOH, YeM
MC asuratensbHag eauHuua. ITogobHo aTOMY, YeMm
DoJibllie MBI, TeM DOJIbLIE BOJIOKOH OHa cojep-
XKUT, U TeM GoJibllle CUJIbl MOXET [IPOU3BECTH.

JlanHa meionpl. s MBILILL U UX COCIMHUTEh-
HbIX TKaHeil (hacLUit U CyXOXUIINIT) XxapakTepHa 3Jia-
CcTUYHOCTE. [1py pacTsKeHUU 3JIaCTUYHOCThL MPOosB-
JifeTcsl B HaKoTIeHUM sHepruu. Bo BpeMs rociey-
IOLIeH MbILIEYHON HesTeJIbHOCTH 3Ta HakKoIlleHHas
SHeprus ocBoboxiaercs, TeM caMblM YBeJlIMYHWBasi
CHITY.

JUIMHa MBINILBL OrpaHUYeHa aHaTOMHUYECKHUM pac-
MOJIOXEHHEM M ee NpUKpervieHHeM K KocTu. [lpu-
KperuleHHas K CKeJIeTy MBI B ITOKOE BCe Xe clier-
Ka HallpskeHa Belle/IcTBMe HeDOBbLLIOTo pacTsKeHU .
Ecnu 0b1 Mbl1I12 W30aBUIaCh OT MMPUKPEILIEHUS, OHa
paccnabuiack OBl M ee [UTMHA cTajla Obl YYTh MEHbIIIE.

I1poBoauBIIMecs M3MEPEHMA IOKAZbIBAKOT, YTO
MBITIIIA MOXEeT IPOM3BECTH MaKCHMAaJIbHYI0 CHIY,
€C/Ii OHa INepBOHavYaIbHO ObLIa pacTIHYTAa Ha JUIH-
Hy, Ha 20 % mnpeBBIILIAIONIYIO ee JITUMHY B 11okoe. [1pu
TAKOM pacTsKEHWM MBI cOYeTaHUe HAKOIUIeH-
HOI1 3HEpPruu ¥ CHUJIbl MBILLIEYHOTO COKpaLUEHUs, Be-
Jlylliee K IMPOMU3BOJCTBY MaKCUMaJIbHON BETWUMHBI
CHJIBL, ONITUMANILHO.

VBellmyeHHe MM YMEHBLUCHHUE [UIMHBI MBILILILI
6osiee Wi MeHee 20 % cHUKAeT MPOU3BOJICTBO CHJIBI.
Harnpumep, ecnu jJUIMHa pacTSAHYTON MBILILLI B [IBa
pasa IpeBbILIAaeT ee JUIMHY B IIOKOE, TIPOU3BOIMMAs
CHJia IpakTuyecku OyieT paBHa Hynio. Buuy pacts-
KeHHMS MbIILLILI SHEPrusa B Hell MO-IpeXHeMy Ha-
KarnuBaerca. B meiicTBUTE/IbHOCTH 4YeM Oolblie

MBIIILA pacTIruBaercs, TeM OoJIbllie HEPrud oHa
HaKaIlJIMBaeT.

O/sHako HeodXO/IMMO YUUTHIBATH ellle O/IMH (dak-
top. CWiia, NMPoU3BoAMMasl MbIIIIEYHBIMU BOJOKHA-
MH BO BpeM$l MBIILIEYHOIO COKpallleHUs, 3aBUCUT OT
KOJIMUECTBA TIOMepedyHbIX MOCTUKOB, COITpHKacalo-
LIMXCS ¢ aKTHHOBBLIMUM (hUlaMeHTaMU B Ji0boe JlaH-
Hoe BpeM#. YeM DoJbile UX YHCITO, TeM CUJILHEe Mbl-
ieyHoe cokpatterue. [1py nepepactsikeHUM MbilLey-
HbIX BOJIOKOH PaccCTOSIHUE MeXJY aKTHHOBBIMH W
MUO3UHOBLIMUM duiaMeHTaMK elle Dofblle YBelu-
yMBaeTcs. YMeHblIeHWe TUIONAAH epeKphiBaHW
5THX (hbHMJIaMEHTOB coKpalllaeT KOJIHYeCTBO [Torepey-
HbIX MOCTUKOB, KOTOpble HE0DX0auMBbI sl oGpa3o-
BaHWS CUJIbI.

¥Yroa cycrapa. [TocKoJbKY MBILULLI MPOW3BOIST
CHJTY € TTOMOILIbIO CKEJIETHLIX PhIYaror, YTo0Obl BbifiC-
HUTh [pollecc IBUXEHUs!, HEOBX0IMMO TOHNTh hu-
3MYECKOe pacriojlokeHue 3THX “MbIlIeyHbIX O10KoB™
U “pblyaroB Kocteil”. PaccMOTpUM JIBYTJIABYIO MbILLILLY
ruteda. CyXoXuiaue 3Toil MBIIIIIL COCTABIISET BCEro
1/10 pacCcTOSIHUSI OT JIOKTEBOM OMOPLI 10 MAacchl,
yaepxuBaeMoil B pyke. IToatomy 4ToObl yaepxars B
pyke obbekT Maccoit 10 ¢yHTOB (4,5 KI), MbILIILA
JI0JDKHA TTpUIoXuTh B 10 pa3 Gonsuiyio cuay (100
¢(GyHTOB UM 45 Kr).

Cuna, mpou3BoaUMast Mbllieil, coobllaercs Ko-
CTH Yepe3 MBILIEYHOE TIpUKperieHue (CYXoXuIue).
MaxkcuManbHOe KOJIMUeCcTBO cooOIaeMoil KOCTH
CHJIBI 3aBUCUT OT OITUMAaJILHOrO VYIjla cycTaBa. YTroi
CyCTaBa, B CBOIO OYepellb, 3aBHCHUT OT OTHOCUTEIb-
HOIO IOJIOXKEHUSI CYXOXUIbHOIO IPUKPErIeHns K
KOCTM, a TakXe OT BEJIMYUHbI [epeMelliaeMoil Mac-
cbl. B HanteM npuMepe JIy4IlUM YIJ0M JUIsi TIpHIIo-
Xenus cunbl B 100 dyHTOB (45 Kr) gBisIeTCS Yron
100°. bonpiuee wiau MeHbllee crudbaHHe JIOKTEBOTO
cycTapa IpUBEACT K U3MEHEHUIO YIIa NpUIIOXKEHUS
CHJIBI, YTO YMEHBIIUT BeJIMYMHY CHJIbI, COOBLIAeMOi
kocTH. M3noxeHHoe MocTpupyer puc. 2.14.

Ckopocts cokpanjenusd. CrocoOGHOCTb MTPOU3BO-
JUTh CUJIY TAKXe 3aBUCHT OT CKOPOCTH MbILLEYHOro

Mblwua

Creon

Puc. 2.14. Kawcoviii cycmag umeem onmumanshivill yeoa npuaoxcenus cuavl — VIIC (a). [as deyenasoi muiuysl nieua,
cokpauaiouietics 80046 A0KMA, onmumatbhvil yeoa cocmasasem [00° (6). Ymenvutenue wau (6) yeeauyerue yena
cyemasa npueooUm K UMEHeHUo Yeaa NPUAONCCHUA CUAbL I CHUNCAeM GEAUHUHY CUAbI, NEPedasaeMoll MulULel KoChu
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YanvHerve, mc' YKopauuBaKue, M-¢ '
IKCUEHTpUYECKDS KoneHTpraeckoe
coxkpaujgeHue COKpaLleHne

Puc. 2.15. Bzaumoceass mencdy Oaunol moluilies
u geapunol npoussodumoli cuasw. Jannvie
Acmpanda u Podaxas (1983)

coxpattienys. Hpu KOHIEHTPHYECKOM COKpatlleHUM
NpOH3BORCTEO MaKCHMAaABbHOW CHAb! NPOTPECCHBRO
CHUXKaeTCH ¢ YBENUYEHHeM ckopocTH. HarnpliMep, Bhl
DbITaeTech NOAHATE O4eH b TKeAbIH TIpesMeT. O0bIY-
HO BBI A€RAETE 3TO MElTeHHO, KOHUSHTPUDPYS CHIY,
KOTOPYIO MOXETE MPUNOXUTE. ECH Bbl CXBATUTE €T0
M NTOTIBITAETECH ObICTPO NMOAHATH, CKOpe# Bcero BaM
3TO He YIAcTCsl CAeAaTb, KpOMe TOro, Bbi MOXeTe
HaHecTH cebe TpaBmy. CoBceM apyroe xapakrepHo
AN IKCUECHTPHYECKUX COKpalleHuil. bhicTprie 3Kc-
HEHTPHYECKHe COKpAlIeHUA MO3ROAIT HPHAOKHTE
MaKCUMAJILHYIO CHNY.

DTa B3aWMOCBA3L TIPOJEMOHCTPUPOBAHA HA
puc. 2.15. TloCKOJIBKY eAMHHUbLI BBIPAXEHB! B MET~
pax B cekYHAY, YeM Bonkile YHCNo, TeM GhlcTpee Mbl-
levHoe coKpalleHHe {(IBHXKEHHE CO CKOPOCTBLIO
0.8 M-¢c! ocyluecTBAAeTCA OBICTPEE, YeM COKpalle-
HHe ¢O cKopocThio 0,2 M 3a TO Xe caMoe Bpems).

B OB3OPE...

i. MblLIsE, KOTOPble YYACTBYIOT B OCYILECTBIE-
HHY ABMXKEHMS, MOXHO pa3feddTh Ha

» ArGHUCTHE {MEPBUYHBIE IBUPATENH);

* AHTArOHUCTH (ONMOHEHTR);

» CUHEPrHCTH (TOMOULHYKH).

2. CyliecTsByeT TpH OCHOBHBIX THIA MbIUEYHOTO
COKpAaLIEHNA:

* KOHLEHTPHYECKOe, (PN KOTOROM MBILINA CO-

KpatuaeTcH,
* CTATUYECKOE, TIPH KOTOPOM COXpallieHHe Mblill-
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Ub! HE CONPOBOXKA2ETCT UIMEHEHHMEM YINIA CYC-
Tapa;

* BKCLCHTPUYECKOE, NPH KOTOPOM MbIIIUA YAIH-
HAeTCH.

3. ¥VBenuuenue Npou3BOACTBa CHAbL JOCTUIAETCH
33 CYET BOBACYCHMS B paboTy BoTbLIETO YHCNA ABH-
FaTefibHbIX eAHRHL.

4. MakcuManbHoe MPOUIBOJCTBO CH/IB HMeeT
MECTO B TOM ClyYae, ecliv A0 Hayana AefiCTBUN MBLLL-
tia TOABepriacs pactaxeHuio Ha 20 %. [Ipp 3Tom
ONITUMANBHO COUETAOTEA KONHYECTBO HAKOTINCHHOM
SHEPriY ¥ YKC/I0 CBA3aHHbIX AKTHHOMHO3HHOBBIX 1O~
MepedHbIX MOCTHKOB.

© 5. Kaxaplif cycTaB MMeeT ONTUMATbHBLIAE yTON, ITpH

KOTOpPOM MEBILILEL, 00ecrieuHBalolive ABVMXEeHHE CY-
CTaBa, TIPOU3BOIAT MAKCHMANBHYIC BENHMHHY CILIbI.
¥Ton 3aBMCUT OT OTHOCHTENLHOTO TIONOXEHUS Mbi-
WEYHBIX NPHKPenAeHH K KOCTH H Harpy3ku Ha
MBILILY.

6. Ha BeTMYHHY [pOM3IBOAUMON CHJIbl BITMAET TaK-
Xe cKopecTh cokpallleHHa. Tpy KoHUeHTpHYeCKOM
coKpalleHHH MaKcHMaldbHAaA CHJIa pa3BHBAETCA Ha
OCHOBaHHM Goniee MeIIeHHBIX cokpatuertii. [1o mepe
OpHOMIEKEHNS K HYNEBOH CKOPOCTH (CTaTHYecKoe
CcOKpallieHHe) YBeNUYUBAeTCH KOIUYECTRO NTPOHIBO-
JuMolt cuael. TIpH KOHUEHTPHYECKUX COKDAILEHHUIX
MaKCHMaNIbHOS pasBUTHE CHIBl obecheyHBaioT 6o-
Nee GLICTpLle IBHXEHH]S.

B DaHHOW INlaBe Mbl PACCMOTPENH KOMITOHEHTHI
CKeJleTHOM MbIHIUL. H3yuumn pasnuunsa Mexay TH-
faMy BOJOKOH, & Takke MX BAMAHHE Ha (QU3HYec-
KYIO IeATeIbHOCTh. BRIACHUAN, KaK MLIIULE TPOH3-
BOANT CHJTY W ABHXeHUe, NogTarupas KoctH. Teneps,
KOrga Mbl 3HAEM, KAK OCYUIECTBISETCH ABUKEHHE,
Mbl MOXeM TIPUCTVIINTE K H3YYeHUIO TOTO, KaK OHO
KOOpAMHHpYeTCd. B crenyiolnedt riape Mbl paccMoT-
PHM KOHTpPOIb ABMXSHUS HEPBHOM CHCTEMON.

Kowrpo.asssie soripocs:

. Mepeyrcnyte W ONpedeNuTe KOMITOHEHTE Mbllley-
HOTO BOJIOKHA.

. IMepeuncmite KOMROHEHTH ABHMATEABHON eMUHHIIEL

. Kaky1o poib WrpaeT KaiblHi{ B Npollecce Mbllley-
HoTo cokpamenua?

. Pacckaxute o TEOPHH CKOABXKEeHHA DHIAMEHTOB.
Kak cokpaluarooTcst MBlilIedHbIe BONOKHA?

. TlpHBeIMTe OCHOBHBIC XapaKTEPHCTHKM MeIeHHO-

M OBICTPOCOKPALUAIOUIUXCH MEIUIEYHEIX BONOKOH.

. KakoBa poite reHeTUKH B onpeleneHuH MpolopLIHil
THITOB MBILHEYHEIX BONOKOH N B BOIMOXKHOCTH
JOCTUYE YeTleXa B M3OPaHHBIN BUAAX ACATENALHOCTU?

. OnHWIKTE B3aMMOCBA3E MEKAY MPpOHIBOACTEOM Mbl-
iedHol CHABl W BOBNICYCHHeM B paboTy MemieHHO-
U OBICTPOCOKPAILAIIIMXCA BOMIOKOH.



8. Kakopa cTpYKTYpa BOBIEeYEHH S B paboTy MbIILEY-
HbBIX BOJAOKCH MPH: a) BLIMOTHEHHH MPBIXKKA B
BeicoTy; ©) Bere Ha 10 kmM: B) mapacdoHckoM Gere?

9. Auddepenunpyiite u NpUBEINTS NPHUMepbl KOHLEH-
TPUHECKOTO, CTATHYECKOTO M IMHAMHYECKOTO CoKpa-
IWEeHHA.

10. Kakopa onTUMafbHas AMHHA MBILILGL ATA [IPOU3-
BOOCTBA MAKCHUMaNbHON CcHbl?

11. KakoBa B3aHMOCBS3b MEXAY MAKCHMANIBHEIM COKpA-
LUeHHEM H CKOPOCThIO COKpalUeHHs {KOHUEHTpYYec-
KOE COKpallieHHe) W paccladneHus (IKCLeHTprYec-
KOE COoKpalleHue)?
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F'rnaea 3

Pos Hepsroii cacremsr
B peryJsaiHH ABHKEeHHH

v

B nipenpiiyilieil riiaBe Mbl paCCMOTPEJIH, KaK MbILI-
IIbl, pa3BuBas yCHJIMe, BO3JIEHCTBYIOT Ha KOCTH, K
KOTOPBIM OHU [TPUKPEIJIEHbI, TPOU3BOIS TAKUM 00-
pazoM JBHXeHUe. DTOT Ipoliecc HeBO3MOXeH 6e3
y4acTHst HepBHOH cucTeMbl. Kak ckeseT octaeTcs He-
MOABMXXHBIM [0 TeX MOp, MoKa MbIUILLI HE TPUIIO-
XaT YCUJIMe, TaK M MBILILbI HE MOIYT COKpalllaThes
JIO TeX TIOp, TIOKa MX He B0o30yX/laeT HepBHasl cUcTe-
Ma. HepBHasi cucrema IulaHUpyeT, HAUMHAEeT W KO-
Op/IMHUPYET BCe NBUXKCHMS YeJloBeKa. JTa pojib He-
PBHOI CUCTEMBI — KOHTPOJIb ABHMXEHHIT YeJoBeKa —
1peJMeT Hallero U3y4eHusl B JlaHHOM rnase.

HepBHaa cucteMma BiaugeT Ha BcK (hU3HONOIH-
YecKylo JesiTe/IbHOCTh opraHusma yesoseka. Hepssl
00pa3yloT cBoeobpa3HYlo ceTh, 110 KOTOPOM 37eKT-
pHUECKMe UMIYJIbChl TepefaloTcsl MpakTUYeckKd BO
BCE YYacTKM TeJla, a TakXe IMPUHUMAIOTCs U3 HHX.
['oyloBHO#M MO3r JIefiCTBYeT KaK KOMIIbIOTep, UHTer-
pupya loctynalouyio uHdopMmaluio, MoJbICKUBasd
HYXHBIH OTBET U 3aTeM UHCTPYKTHPYS COOTBETCTBY-
JollIMe YacTH Tejla, KaK MocTynuThb. TakuMm obpa3oM,
HepBHasl cucTeMa obecleyuBaeT KOMMYHHUKAlLIMIO Y
KOOpAMHALMIO B3auMOAECHCTBUN MeXiy BCeMHU TKa-
HSMM OpraHM3Ma, a TakXKe ¢ BHEIIHUM MUPOM.

B 5T0ii riape Mbl paccMOTpPUM, KaK OCYILIECTBIISI-
€TCs HEPBHBIA KOHTPONL IPOU3BOJILHOIO ABUXKEHU S,
[Tpu »TOM cilejlyeT MOMHUTD, YTO IIPAKTHYECKH JIIO-
Oast puzHosoruyeckas QGyHKIMs, BAdsionias Ha
CIIOPTUBHYIO JesITeIbHOCTh, B TOW MM HHOH Mepe
peryiupyercsl U KOHTpOJIHMPYeTCs HEPBHOM CUCTEMOM.
Mbl paccCMOTPUM JIWILUb YacTh MHOrOTpaHHoOM jes-
TeJLHOCTH HEPBHOM CHUCTEMbI B OCYILECTBIEHUH
MblLIIeYHOH JIeATeIbHOCTH.

CTPYKTYPA U ®YHKIINH
HEPBHOMU CHUCTEMbI

HeppHag cucTteMa — ofiHa W3 Hauboliee COXHBIX
cHcTeM opraHu3Ma uemoBeka. MHorue U3 ee pyHK-
LU ellle HeAOCTaTOYHO H3yyeHbl. [TockonbKy gaH-
HbII y4eOHUK TOCBSILIEH Cyry00o ClIOPTUBHOM U MBI-
HICYHO# JeATeIbHOCTH YeJIoBeKa, Mbl He OyaeM Bla-
BaThCsl B HEHYXHbIe 1mojipodHocT. Haunem ¢ kpar-
KOTo 03HaKOMJIEHU S C HEPBHOMH CHCTEMOI, 3aTeM I1e-
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peiileM K M3y4YeHUIO BOITPOCOB, HEMOCPEACTBEHHO
CBSI3aHHBIX CO CIIOPTHUBHOM M MBbIILEYHOH AedTelNb-
HOCTEIO. MBI HAYHEM C U3YYEHUH OCHOBHBIX CUHHLL
HEPBHOM CHUCTEMbl — HEHPOHOB.

HEWPOH

OtenbHble HEPBHBIE KJIETKU M UX OTPOCTKH,
n3o0paxeHHbIe Ha puc. 3.1, Ha3blBalOTCS HelpoHa-
MH. OOBIYHBIA HEPOH COCTOMUT U3 TEJA, UJIA COMBI,
JEHIPUTOB U aKcoHa.

Teno coiepxut sgpo. OT Tesna OTXOMSIT OTPOCT-
KW — JeHIpUThl 1 akcoH. CHOKY 1o HallpaBlieHUIo K

Puc. 3.1. Cmpoerue nelipoHos



AKCOHY KfleTka cyxkaeTcd, oOpa3ysl akCOHHBIH X0.a-
MMK, KOTOpbIA KrpaeT BaXHYI0 po/b B TEpenave um-
NYJILCOB,

HefipoHbl colepXaT MHOXECTBC AeHAPHUTOB.
3T0 — pelienTopbl Hel poHOB, BOJIBLIMHCTBO HMTYL-
COB, NOCTYMAIOIKUX B HEPB U3 COCeIHHX HeHpPOHOB,
KaK npaBwiio, TTOCTYNAIT B HeHpPOH Yepe3 ZeHAPHTH
W 3aTeM NepeaaloTcd Teny HefipoRa. Hapaay ¢ >TUM
HeAPOHBI, KAK fpaBM/Io, WMEIOT UL OMHMH aKCOH,
D10 —HelpoMeIUaTOp HeHpOHa, Nepenatoludil HM-
NYJLCHL U3 TeNa KAETKH. AKCOH pazBeTeadercd, ob-
pazys OKOHYAHHA, UAK TEPMUHANIbHLIE GUOPHRNLL.
OKOHYaHHA aKCOHA pACUPAIOTCS, 00pa3ys Kpolltey-
HbIE BBIMYKJIOCTH, TaX Ha3biBaeMble¢ CUHATITHYECKHE
XOMMUKY. B HUX coepXMTCH MHOXECTBO MY3biph-
KOB (MEILOYKOB), HANONHEHHBEX XUMHYECKUMH co-
eIMHEHNAMHW — HelpoMeaMaTopaMi, o0ecneulBalio-
HiHMH CBA3L HelPOHOB Apyr ¢ ApyroM (peds 00 3ToM
noiaeT ganee).

HEPBHbIA UMITVABC

HepBHblil uMOyAbC — 3ACKTPHYCCKAN 3apsam —
NpeacrapngeT coboil CHrHaN, MepeXxofsAlHi oT oa-
HOro HefpoHa K IpYyromy, TIoKa HEe AOCTHTHET KO-
HEYHOro OpraHa, HanpumMep, CPYNTIBI MbilleYHLIX
BOJTOKOH, WM He BEPHETCH Hasa/l B UEHTPabHYylO
HepsHylo cHcremy (LIHC). MpoxoxaeHue HepsHoro
HMMYIBCA IO HEEPOHY MOXHO CPABHUTL € MPOXOX-
IeHHEM 3eKTpUtecKoro TOKa Mo MposodaM. Tellepb
BbIACHHM, KaK 00pa3yercs TOT NEKTPHYECKHA BM-
MYJAbC W KaK OH MPOXCAHT NO HETPOHY.

MEMBPAHHBIM IOTEHUHAJ ITOKOA

MeMOpaHHBIi MOTEHLUMAN TOKOA HERPOHA COCTaB-
JeT npuMepHo —70 MB. Dro 3HauMT, 4TC, €CNU Ob
Bbl BCTABHUAM B KNETKY AaTYMK BOJNLFMETpa, TO YBH-
Jenl Obl, 4TO INEKTPUYCCKUIT 3apsifl BHYTPU KAETKH
OTNHYAETCS OT EKTDHYECKOro 3apsaia 3a e npese-
nAaMu Ha 70 MB, npiteM BHYTPU KJIETKH 3apsfl OTpU-
HateJbHbI, a 33 ee nNpeJelaMHu — MMOJOXKHTEABHBI.
DTa pazHulia TIOTeHUKAN0B HazblBaeTca MEMGpaHHBIM
noreHumnansoM nokosa {(MIIII). O obyclnosneH pas-
feneHNeM 3apsaios MeMOpaHoit. [Tpy pazmiyny Mexay
3apaaaMM MemOpaHa roaapiiosaHa.

BHYTpM Heitpona cogepXuTcs 6oblloe KOAUYe-
CTBO HOHOB kanua (K*), Toraa kak cHapyxu — GOJIb-
10 KoauyecTBo woHoB HaTpua (Na'). 910 obyc-
JIOBJIEHO TeM, YTO HATpMH-KaNHeBhIH Hacoc BblKa-
YMBaeT M3 KASTKM HOHBI HATPHS, HAKa4YyHBas B Hee
HoHul Xanud. Ha ocHOBaHHH 3TOMC MOXKHO ObLIO OF
APeANOICKHTL, Y4TO 1o 06 cTopoHLI MeMOpaHbl 3a-
PAI CEMHAKOB, OAHAKO HaTpUii-KkanHesbli Hacoc, BbI-
KauMeas M3 knetkn 3 Na*, Hakaumsaet B Hee 2 K.
KpoMe Tore, noHel KajlHs Jlerye MpoHWKaloT Yepes
MeMOpaHy, 4eM MOHbl HaTpHi. YToBLI J0CTHYE paB-
Hosecud, K' nomagaior B y4acToK HUIKOW KOHLEH-
Tpallii, NO3TOMY HEKOTOPble U3 HUX OKA3bIBAIOT A
gie gaeTkp. Howbl HaTPHA HE MOTYT ABHTATHCH (10-
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DoOHBIM 0bBpazoM. B KoHue KOHHOB GoAblle Nofo-
KUTENLHO 3apsKeHHLIX HOHOB OKa3biBaeTCd 3a npe-
nenaMy KIeTKH, YeM BHYTPM €€, c03JaBas pa3HoCTh
noreHlunanos. OcHoBuasl (PYRKLUNMA HATpUH-Kanue-
BOTO Hacoca — MOAACPKAHHE MOCTOAHHOMO MeMO-
pPaHHOTO IoTeHuwana nokos —70 MB.

AETIONAPH3IALIUA
H TIIEPTTOJIAPU3ALIUA

Ecnau BHYTPH KheTKK 3ap4i cTdHOBHTCA MeHee
OTpUHATENBHLIM OTHOCHTEABHO 3apsifla CHapyXM,
PasHOCTD MOTCHUHANOE YMEHBILIAETCS H, CleloBaTe b~
HO, CHHXaeTca MoiapH3alus MeMOpaHsl. Korga sto
[POUCXOAWT, pedb MIeT O ACNONSpU3aALMH MeMOpa-
Hbl. Taxum oOpazoM, IeNONAPH3ALMA UMEeT MeCTO
TpH CHHUXEHWH MeMOpaHHOTO TMOTeHHWala MOKOS
Meree —70 MB, npubanxXawiaeroca ¥ Hyrio. Q0biy-
HO 3TO [POUCXOIUT NIPH U3MEHEHHH TPOHHUAEMOC-
TH MeMmOpaHb] past Nat.

WmMeeT MecTo 1 0BpaTHoe. [1py yBenyyeHUH pa3-
HOCTH 3apsaAoB Mo 06eUM CTOpPOHAM MeMOpaHbl ro-
JSIPU3AIHA ¢ YBEAHIUBACTCA. BTOT Npollece Hazbi-
BAIOT THIEPIIONAPH3ALHEN.

H3meHeHUs MeMOPaHHOTO MOTEHIHANA TIPeCTas-
AA0T coBoll CHrHanbl, KOTOpble HCMOAL3YIOTCH AN
MpHeMa, iepegaydit i HHTerpalMi HHQOPMALIHK BHYT-
PH KAETKH W MeXIy KIeTKAMH. STH CHIrHAIE GbiBa-
0T ABYX BHAOB: CTYNEHYaTbie NOTESHUHAALI H TTOTEH-
uHaabl BeficTBHA. O6a OHM ABAAIOTCS 3J1€KTpPHYEC-
K{M TOKOM, 08pa3yeMbIM JBHXCHHEM HOHOB,

IloanoporoBbie HOTEHLUHANLI

[Mognoporeesie NoTeHHAaNL! NPeACTARAMIOT coboi
JOXATbHbie W3MeHeHUa MeMmOpaHHOro MoTeHuMana.
310 Mo Aenofapusalds, U060 THepoaapy3alus.
Mem6GpaHa ¥MeeT HOHHBIE KAHAMK, KOTOPLIE, B CROIG
ouepelb, MMEIOT HOHHbIE BOPOTa, CBoeoOpasHbI BXON
B MoH. KakK npaBuio, OHM 3aKpbIThl, MpeaoTBpallas
NPOHUKHOBeHHe HoHOB. (oM pazapakeHMM OHU OT-
KPLIBAIOTCH, TO3BOJAS HOHAM MEpeMELlIaTeCA cCHapy-
KH BOBHYTPE H HacGopoT. 3TO NIPHBOAMT K pasgene-
HHUIO 3apsa W H3MeHEeHUIo NOASPH3aLUH MeMBpaHbl.

HM3meHeHHe ToKanbHO cKpyXatolilelt cpelbl Hell-
poOHa NPUBOIUT B JeHCTBHE CTYTIEHYATbIE MOTEHIHA-
Nbi. B 3aBUCHMMOCTH OT pacIoNoXeHHs W THITA Heil-
pOHAa HOHHBIC KaHAJBl MOIYT OTKPBIBaTbCS B OTBET
Ha Tiepedayy UMIYAbCa OT OpYroro HelpoHa UMM B
OTBET HA CeHCOpPHBIe CTHMYJIb!, TAKUe, KaK H3MeHe-
HHE XMMHUYECKOI KOHUICHTPaUWH, TeMIIepaTypPhl HAK
JaBAeHHA.

Kak Mbl 3HaeM, GOABLIMHCTBO PELENTOPOB Hell-
pOHA PacoAOXeHbl Ha JEHAPUTAX (XOTS HEKOTOpbIE
HaXOHATCA Ha Telle KIeTKH), a HMITYAbLC Beeraa nepe-
A3eTCA ¢ OKOHYAHHWH aKCOHa, HaXoAALWXCA Ha Mpo-
THBOIMOAOKHOM KOHIIe KAeTKH. UMIyake, nocknae-
MBI HEeAPOHOM, TIPOXOANT MOYTH Yepe3 BeCh Hed-
pOH. XOT$ CTYIMERYATBIN NOTEHIINAN MOXET TPUBECTH
K AeifoTApH3aLiie MeMOpaHsl, IT0, KakK apasinio, 1o-






