A.A. MukynuH "AKTUBHOE foyroierue"

A.A. MUKVYJIMH
(Mos cuctema 60pbOBI CO CTAPOCTHIO)
[TonynsipHBIN pacckasz o MoJae3HbIX (PU3NOTIOTHUECKUX
MPEACTABICHUSIX U (PaKTaX, KOTOPHIE KaXKIbIN
YEJIOBEK JIOJDKECH 3HATh C FOHOCTH M IIOMHUTD BCIO JKH3Hb
Mocksa
" ®uskynbTypa u criopt" 1977

Muxkynus A. A.

M59 Axtunoe nonronerue. [lpen. C. B. UymakoBa. M., «®U3KyIbTypa U CIOPT»,
1977.

112 c. c un.

Kak coxpaHuTp 310pOBbE U NPOMJIUTh TBOPUECKYIO aKTUBHOCTH? JTOT BOIIPOC
BOJIHYEeT MHOTHX. B kHHre akagemuka A. A. MuKynvMHa KpyIIHENIIETO COBETCKOTO
KOHCTPYKTOpa aBuajaBuraresnei, ['epos CounanncTuueckoro Tpyaa, c/iejiaHa MmoIbITKa
BCKPBITh (PU3UOJIOTUYECKHE 3aKOHOMEPHOCTH CTAPEHUSI OpraHU3Ma U HalTU yTH
IIPOJJICHUS] aKTUBHOM TBOPYECKOM KU3HH.

Bort yxe 30 sieT aBTOp NpUAEPKUBAETCS CBOEH CUCTEMBI OOPHOBI CO CTAPOCTHIO,
KOTOpas BKJIIOYAET LEJIbIA KOMIUIEKC (PU3NUECKUX YIPAKHEHUI? palliOHATbHBINI
PEXUM NUTAHUSA, YETKUM PACIOPAIOK JTHs, [IPUEMBI CAMOMACCaXa U T. 1.
52400—166 009(01)—76

b346—21—1976

7A +613.9
N3natensctBO «DPU3KYNIbTYpa U criopt», 1977 ©

OI'JIABJIEHUE

uxeHepust 310pOBbs

Pacckas 00 akagemuke A. A. MUKYJIHHE U ero KHure «AktuBHoe jgojrojeruey. C. UYymakon
I'nmaBa I. Kak poskaaiiace 3Ta KHUra

I'naBa II. O poau Kamma”HoOB B BEHAX

Ilutanue U oUHIIIEHUE KIIETOK

3adeM npupoja co3jaja KianaHbl B BEHAX
T'unoresa aBTopa 0 poiu KjIanaHoB
Bubporumuacruka

Kaxk nano 6eratb

['masa II1. O posin OHOTOKOB

Bbrotoxn 1 oOMeH BelecTB

Bonepas rumHacTika

JlpIxaTenpbHasi THMHACTHKA

Bonesas rumHacTHKa TUIIa

I'nbkocTh, MOJABMKHOCTH, Macca)x

T'nasa IV. Poiib kuciiopoja B 00pb0€e CO CTapOCThIO
MexaHu3M CHaOKEHUS KUCIIOPOJIOM

I'mmotesa aBTOpa O POJIU AIEKTPUUECKUX CHII B IBIKEHUHU IPUTPOIIUTOB
YTO0 ABUKET S3PUTPOLIUTHL

MexaHu3M «BTOPOTO AbIXAHUS

ITocnencTBust HEMPABUILHOTO AbIXaHUS

31mopoBoe JpIxaHue mpu oere

I';1aBa V. IluTanue ¥ MOTOBBLICICHUE

Kak perynupoBatb cOOCTBEHHBIH BeC

Paryion HOpMaTEHOTO TUTAHS



http://www.kronov.ru/zdor/kn/mikulin/0-1.htm
http://www.kronov.ru/zdor/kn/mikulin/0-1.htm
http://www.kronov.ru/zdor/kn/mikulin/0-1.htm
http://www.kronov.ru/zdor/kn/mikulin/1.htm
http://www.kronov.ru/zdor/kn/mikulin/2.htm
http://www.kronov.ru/zdor/kn/mikulin/3.htm
http://www.kronov.ru/zdor/kn/mikulin/4.htm
http://www.kronov.ru/zdor/kn/mikulin/5.htm
http://www.kronov.ru/zdor/kn/mikulin/5.htm

CKOJIBKO YacOB CHa TOJIE3HBI YEIOBEKY

3adem npupoaa OpraHu30Baja MOTOBbIIEICHNE

I'maBa VI. ATMochepHOe 3ICKTPUYSCTBO U KU3HB YeJI0BEKa

Pone nonos

Bo3nyx Hajo HOHKU3UPOBATh

Wonsl mpoTuB OakTepuit

Kaxkue Hy>XHBI a9pOHOHU3ATOPHI

T'naa VII. JKu3Hb B 31EKTPUYECKOM IOJE

3apspKeH JTH YeJIOBEK DIICKTPUIECTBOM?

Housbl BayxHOU 3eMIIN

DNEKTPUYECTBO U 3a3eMIIEHUE YeIOBEKa

T'maa VIII. Pacnopsinok TpyAOBOIrO AHS

I'nasa [X. Kak ckOHCTpYHpOBa Obl MEXaHHM3M MBIIICYHOTIO COKPAIIICHUS] KOHCTPYKTOP JBUTATEIICH
O06ume cooOpaxeHus

Kaxoif Buj sHEpruu mpeBpaniaeTcs MBIIIIEH B MEXaHIIECKYI0 SHEPTHIO TI0beMa THPH?
Heno ycnoxuHsercs

Kak momkHa Obl1a MPUPOIA YCTPOUTH MEXAHU3M BOJICBOTO COKPAIICHHSI MBIIIIIT

Toxu aeicTBus

Kak moanep>xuBaTh 3J€KTpo3apsii B OPraHax 4ejJoBeKa Ha ONPEACIICHHOM YPOBHE
Mo:KHO 71 IPOBEPUTH HAIILy CXEMY OIMBITOM?

ITouemy B TOKax AEMCTBUS HE MOAAECPAKUBAETCS NOCTOSHHBIN NOTEHUUAT 3JIEKTPOSHEPIUU?
3akiiroyeHue

IIpunoxenue

Onucanue U300pETeHUS K aBTOPCKOMY CBUACTEILCTBY Ne 65930

Onmcanme n306peTenns k aBropckomy ceunerensctey Ne 115834

Anekcannp AnekcanapoBud MUKyIuH
AKTHUBHOE JOJITOJIETHUE

(Most cuctema 60pbOBI CO CTAPOCTHIO)

Penaxrop 3. B. JIBopuesas. Xynoxuuk I'. I'. Kpyrunckuii. Xynoxectsennsiit peakrop b. JI. Pesnukos.
Texangeckuii penakrop H. H. byposa. Koppekrop I'. A. Cokonosa, A 08728. Cmano B mpousBojactso 15/1X
1976 r. [Tognucano k neuatu 23/1X 1977 r. Bymara odcernas. ®opmar 84X108 1/32- I[leu. i, 3,5. Yeu. . .
5,88. Yu.-u3n. 1. 6,68. Joneuarka Tupaxa 200 000 >k3. Uzmat. Ne 5598. Ilena 45 ko,

3ak. 732.

Opaena «3nak [Toyeray uznarenscTBo «Pu3KyIbTYpa U cnopt» 'ocyaapcTBenHoro komurera CoBera
MununctpoB CCCP mo nienam uzgarenbets, monurpaduu u kawkHoi Toproeiu, 103006. Mocksa, KanseBckas
yi., 27. Orneuarano ¢ marpul Tunorpadun «Kypckas npasaa» Ha SpociaBckoMm nonurpadxomOruHare
Coraznonurpadmnposia npu I'ocynapcrBennom komurere Coera MunuctpoB CCCP 1o genam n3aatensCeTs,
nonurpaduu U KHIKHOU Toproiu, 150014, SApocnaens, yn. CBoboasl, 97.

NHXEHEPHUSA 3I0POBbA

Pacckas 00 akagemuke A. A. Mukymnume 1 ero KHUre « AKTUBHOE JIOJITOJIETUE

W B KpyNHBIX JEKIIMOHHBIX 3aJIaX UHOT/A clly4daroTcs KoH]y3sl. Peus opatopa
BHE3AITHO MPEpBaJl IPOXOT COPBABIICHCS C KpIOKa I0CKH, HA KOTOPOW OH TOJIBKO YTO
n3o0pa3wi ouepeaHou rpaduk. J[Boe CTy1€HTOB OpOCUIIUCH CTAaBUTh €€ Ha MECTO.
CouyBCTBEHHBIH IIIYMOK MPOOEKall Mo ayIUTOPUU: pedsiTa B3MOKIIM OT HATYT'H, HO
TSOKEJICHHOE COOPY)KEHHE HE T0/1/1aBajloCh MX COBMECTHBIM yCHIHUsAM. JIekTop
MOHAYaly ¢ HEKOTOPOM UPOHKEN HAOII01al 3a ICUCTBUSIMU MOJIOJIBIX JTFOJICH, ITOTOM
HETEPIIeIMBO B3IJISIHYJI HA Yachl U CKa3all:

— Jlpy3bs, ocTaBbTE HA MUHYTY JIOCKY B okoe. HaM Hy>XHO MO-MHOMY OpPTaHU30BaTh
Tpya. Bbl,— 0oOpaTuicst OH K OJJHOMY U3 CTYACHTOB,— MPHUICPKUBANUTE JOCKY, YTOOBI
OHa HE COpBaIach C IPYroi MeTJIM U He OTOMJIAa BaM HOTH, a Bbl CTAHBTE COOKY H
CMOTpHUTE, YTOOBI METIS TOYHO MOMajia Ha KPIoK. A f...

N macTuTsIil mpodeccop JErKo MoHSI Kpail TOCKH.
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OmapaleHHbIi TAKUM TOBOPOTOM JI€fa CTYAEHT, BUAUMO BCIIOMHUB JIETHIOIO
IPAKTUKY B CTPOUTEILHOM OTPSAE, KOMaHAO0BAI:

— Cron! Teneps maiiHaili moMaiy, €le 4yTb-4yTh... TOTOBO, cena!

[Ipodeccop BbITEp MIATOUKOM PYKH, CIIOKOMHO BEPHYJICS Ha Kadeapy:

— bnaromapro Bac, MOJI0IbI€ 01U, 3a HoMollb. Ho mpexae yem npoIomKUTh Hally
Oeceny, MO3BOIIIO ceOe caenaTh OJJHO 3aMevyaHue. Bam o6ouM B cymme, BUAMMO, JIET
COpOK, He Oonbliie. MHe ke BoceMbecaT. OTcroia cieayeT BbIBOI: HACTOATEIBHO
PEKOMEH/TYIO 3aHSIThCS QUBKYIBTYPOU. A Tenepb BEPHEMCS K PEaKTUBHBIM
JBUTATEIIIM, UCIIOJIb3YEMBIM B OT€YECTBEHHON aBUALINU.

Jlexumro ynrtan akagemMuk Anekcanap AnexkcanapoBud MUKynvuH

3aBUIHBIE 310pOoBbe U cwiia! Ho — TpyAHO CEeroaHs MOBEPUTH B TO — OKOJIO
TPUALIATH JIET Ha3aJl MEJUIMHA C OOIBIIMM TPYIOM BO3BpaIlajia ero K xu3Hu. He To
YTO MOAHUMATh TSHKECTH — JBUTATHCS OBUIO KATETOPUYECKH 3anpeleHo. JKu3Hb,
paccuuTaHHas M0 MUHYTaM, >KU3Hb, B KOTOPOM HEKOT/1a OBLJIO 3aHATHCS CO0OiA,
IPUCITYIIATHCS K CTYKY COOCTBEHHOTO CEp/lia, BAPYT PE3KO 3aTOPMO3HIIA CBOM
CTPEMUTEIbHBIN O€T.

«/lo maTunecsaTIIeTHETO BO3pacTa 5, Kak U OOJNBIIMHCTBO JIIOJCH, HEe IpH1aBajl
0c0o00ro 3HaYeHUs PU3NYECKON KynbType, — nuuiet A. A. Mukynusa. — OgHako,
KOTIJIa 5 TSDKEJI0 3a00J1e U 0Ka3aJicsl B OOJbHUIIE, Y MEHS OSIBUIOCH JKEJIaHUE U BpEMs
pa3zo0paThCs B CII0)KHOM YCTPONCTBE YEJIOBEUECKOI0 opranu3mMa. M3ydyuB MHOTO KHUT
Ha 3Ty TEMY, 1 U pa3pabOTall CBOK CUCTEMY, HCIIPABICHHYIO U TOIIOJHEHHYIO
KPUTHKOM Y OTIIBITHOW IMPOBEPKON MOMX JIPY3€EU.

DTa cructeMa Mo3BoJuiia MHE MPEOA0JIETh OOJIE3HU, IEPECTATh CTAPETh U COXPAHUTH
paboTOCIOCOOHOCTDH HA MPOTSKEHUU MHOTHUX JIET, BKJIFOYAsi U HACTOSIIEE BPEMS.
HyXHO OrIsiHyThCA B IPOIILJIOE, YTOOBI MOHSITH HE TOJIBKO MTOYEMY, HO U, TJIaBHOE, KaK
3TOT YEJIOBEK CTaJl APATHCS 34 CBOE 30POBBE, 32 CBOM YM, IIOTOMY UTO CIUIIKOM
OJIHO3HAYHBIM, OaHALHBIM U HETPABWJIBHBIM B KOPHE OBLIT ObI OTBET: MPOCTO MOTOMY,
YTO XOTEN, KaK BCE JIFOJIU, MOXKUTh MMOJI0JIbIIIE.

Kak 3To mpuHATO Y KOHCTPYKTOPOB, OH JaJl ce0€ «TEXHUYECKOE 3a]JaHuEy,
chopMyIUpOBaB €ro C CaMOro Havajia mpeieIbHO KOPOTKO U sicHO. BoT oHO:

1. PazoOpaThcsi caMomy U TOMOYb pa3o0paThesi B pabOTe OpraHru3Ma BCEM.

2. [Tomounb cebe 1 TOMOYb BCEM.

3. JlonroeTue NOHDKHO OBITH aKTUBHBIM.

[To nocnegHUM CTaTUCTUYECKUM JaHHBIM JE€BIHOCTOJIETHUIA BO3PACTHON pyOex B
Halleil cTpaHe Mepelartyyio 00aee TPEeXCoT ThICAY YeoBeK. Tex, KOMY 32 CEMbJIECHT,
— MHOTHE MUJUIMOHBI. DTO PE3YJIbTAT POCTa OJArOCOCTOSIHUS COBETCKUX JIFOJIEH,
CJIEJICTBUE YCIIEXOB MEIUIIMHBI. [[OMOYb TaKOW OTPOMHOW ApMUU JIIO/IEH, 3HAIOIINX,
YMYAPEHHBIX ONBITOM, HAUTH B ce0€ CHUJTbI K BO3MOXKHOCTh KaK MOKHO JOJIbIIIE
OT/JIaBaTh OOIIECTBY CBOW 3HAHUS, TPY/I, ONBIT — Ba)KHAs 3aj1aya.

...0O0patumcs k Havary XX Beka. OOmupHbBINA KaOUHET, CTEHBI CJIOBHO ObI CIIOKEHBI U3
KHUT. 3€JIEHbII AUBaH, a BO3JIe IMBaHA Ha KOPTOYKaxX ABoE: Mabuuk Caira MuxkynuH
U TIOXKWJIOHN YeJIOBEK C OTPOMHBIM CKYJIBITYPHBIM JIOOM, MBIIIHOM Ceetoei
6opoioii. My»x4rHa Bo3BpaIiaeT K )KH3HU KaKOW-TO UTPYIICUHBIN MEXaHHU3M.

— MamuHKu Hai0 TF0OUTh, — C JIACKOBOW HAa3UAATEIbHOCTHIO TOBOPUT OH
MJIEMSHHUKY.



Mei B kabunete Huxomnast EropoBuya XKykoBckoro, oTiia pycckoil aBualuu.
Bnocnencteuu 3TOT KabUHET cTaHeT st Anekcanapa MukylivHa Ha MHOTO JIeT
JIOMOM, a 3€JIEHbIN JUBaH — NocTenbto. OH npoBenet psanoM ¢ Hukonaem
EropoBuuem camble€ TpyAHBIE IOCIEIHHUE TOAbI €70 KU3HU, 10 IPEAEIA HACBHIIICHHBIC
HAyYHOH JAESITENbHOCTHIO, OPraHU3aTOPCKOM paboToil Ha 61aro 1oHoro CoBETCKOro
rocyJapcTBa.

Mps1 BcnoMrHaeM 00 3TOM COBCEM He JUIsl TOTO, YTOOBI 03apUTh AJleKcaHIpa
AnekcanpoBudya MukyivMHa GJI€CKOM ClIaBbl OJIM3KOTO €My uelioBeka. Benb riaBHoe
— HE BEJIMKUH POJICTBEHHUK, a TO, YTO B3SITO Y HETO JIy4IlI€e JJI1 CTPOUTEIBCTBA
COOCTBEHHOM KU3HM, YTO CTaJl IOHOIIA JPYTrOM, IOMOIIHUKOM H MPOJ0HKATENIEM €r0
nena...

B MockosckoMm Beiciiem texanueckoMm yurinie H. E. XKykoBckuii untaer cBon
3HAMEHHUTHIN KypC JEKIUN 110 BO3IyXOIUIaBaHUIO. /[0IT03/THa TOPUT PUKPHITAS
ra3eToil HacToJbHAas Jamra B kabuHere. Ho koraa cimabeeT pyka yuyeHOTO0, B POJIH
IIPUJIEKHOTO TIEPENMCYMKA €0 JIEKIIMN U CTaTel BBICTYIIAET INIEMsIHHUK. 1 xorma
3a00J1€BaeT yueHblIi, Kypc JeKIui He ipepbiBaeTca. Ha kadeapy BbIXOIUT FOHBIH
CTYJEHT, [IOKa JUIIb B POJIA yTena. Ml H1 y KOro B ayAUTOPUU HE MOSBIACTCS
upoHuvecKkon ynelOku. Bee 3HatoT: Anekcanap MUKyJIUH Ha 3TO UYTEHUE UMEET
MOpPaJILHOE MPABO, [IOTOMY YTO CaM SBIIECTCS YWICHOM OPTaHU30BAHHOIO 110
yuHuIMaTuBe JKyKOBCKOTO IPH YUYHJIMILE BO3LyXOIUIABATEIbHOTO KPY’KKa, B COCTABE
KOTOPOT0, MEXy POYNM, TaKue OJECTsIINEe MOJIoIble JItou, kKak A- Tynones, A.
Apxanrensckuii, K. Ymakos, B. Berunnkun, b. CTeukuH.

B 1918 rony ’KykoBckuil HanpasisieT pykoBoACTBY KpacHoro BoeHHO-BO31yIIHOTO
(b0Ta JOKIAAHYIO 3aIIUCKY, B. KOTOPOIl 1I0KAa3bIBAET HEOOXOIMMOCTh CO3AaHMs
ABHAMOHHOTO PACYETHO-UCIIBITATEIBHOIO

oropo:

«IIpaBna, pacueTHO-UCHBITATEIBLHOE OIOPO MPEICTABISAET JUIsl Y IPABJICHUS
BoznymiHoro ¢guora HEKOTOPBIN pacxo1, — MUIIET OH, — HO COJIEP>KaHUE PACUETHOTO
OI0pO B TEUEHUE I0Jla CTOUT CTOJIBKO K€, CKOJIBKO CTOSAT TPU Pa3OUTHIX O0EBBIX
asporutana. Ha camom xe nese Ha MOCKOBCKOM a’poapoMe 3a IOCIEAHUE IATh
HezleNb ObUIO pa30UToO... BOCEMb aIlllapaToBy.

Nnes dKyKoBCKOTO HEMEIIIEHHO NPUHATA. MOKHO KOMIUIEKTOBATH LITAT
coTpyaHUKOB. OHM yXe ObLIIM — BOCIUTAaHHUKHU JKYKOBCKOTO U €ro
eauHoMbIuieHHUKHA. Kypc MBTY 3akanunBaiy nepBble HHAKEHEPBI-adPOMEXAHUKHU A.
Apxanrensckuii, A. Tynones, b. Cteukun, B. [letnsakos, A. MukynuH.

[TepBoii paboToii KOJUIEeKTHBA cTal ruccep. [ muccep u aBuanus? He Hy»xHO
YIUBISITHCS. DTO OCHOBA 3aBTPALLIHUX TUapocaMoseToB. Han nuratenem pabotaroT
bopuc Creuknn u Anexcannp MukyivH.

B 1919 rony, onste e no nannuatuse JKykosckoro, cozaactess KOMITAC —
Komuccus o nocrporike aspocaneil. I cHoBa cpeny 3auu-

HaTeJIel 3TOTO Jeja Mbl BUAUM MOJIOAOTO uHXeHepa A. Mukynnna, Heckonpko
KOHCTPYKITUH a’pocaHel ucnosibzoBammuch KpacHoit Apmueii u 60proe ¢ OenbiMu, a
IIOTOM, B ABaALATHIX-TPIALATBIX T'OJAX, a9POCAHU CTAJIM YCIIEIIHO CIIYyKUTh
MOJIIPHUKAM.

— Korpga B Hammem Hebe elnie JeTany TUX0X0IbI-«dTaxepkn», Hukonaii Eroposuy
TOBOPHJI MHE: «ABHaLIKs OYJET pa3BUBATHCS 3a CUET JABUTaTENEH», — BCIIOMUHAET
akageMuk A. A. MukynuH. — HaBepHoe, 371€Ch Ha/I0 UCKaTh UCTOK JI€J1a, KOTOPOMY S
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CIIy>Ky MO CEH JICHb.

Ceronns 3aaBaTh BOIPOC, KTO KOHCTPYKTOP camotieToB ¢ ambaemoit TY unu AHT,
HEJIOBKO JIa)K€ IIKOJBbHUKY. Bce 3HaI0T — 3TO TyIOJIEBCKUE MALLIMHBI. 3HAMEHHUTBIN
LITYPMOBHK, «JIETAIOLINUN TaHK», Bbien u3 Kb MnprommHa — 3T0 TokKE BCeM
n3BecTHO. CeMencTBO cTpeMUTENbHBIX Mul 0B — 310 MukosiH u ['ypeBuu..

Ho nomHuTeE e1ie JOBOEHHYIO MECHIO?

Hawm pa3ym pain ctanbHbie pyKU-KPbLIbs, A BMECTO cep/lia — IJIaMEeHHbIA MOTOp!
KT0 e KOHCTpYKTOp MOTOPOB 3TUX CAMOJIETOB, Ha/IEKHBIX, MOIIIHBIX, 0OOTHABIIIUX
WHKEHEPHYIO MBICIIb CBOETO BPEMEHU HA HECKOJIBKO JIET W MIO3BOJIMBILIUX BBIBUHYTh,
OCYIIIECTBUTh CMEJIbIN JIO3YHT; «JIeTaTh BhIIIE BCEX, AAJIbIIIE BCEX, OBICTpEE BCEX!»?
Bot 3TOT BOIIpOC MOYXKHO CMEIIO 331aBaTh HE TOJIBKO IIKOJBHUKY. IMeHa co3naTeneil
«IJTAMEHHBIX CepAEID» U3BECTHBI Ky/1a MEHBbIIIE.

...Jlerennapusiii noner Banepus Ykanosa uepe3 CeBepHbIi MOIIOC B AMEPUKY Ha
tynosieBckor mammue AHT-25. [ToBropenue storo nosnera M. I'pomoBbIM Ha
OJHOTUTIHOM MammmHe. Jl00aBUM: C IBUTATENISIMU BBICIIEH I CBOETO BPEMEHU
HAJIEXKHOCTU U MOITHOCTH. MIX KOHCTpYKTOp A. A. MukynuH. OH co3/1aTelb nepBbIX
aBUAIIMOHHBIX JBUraTENIE OPUTMHAIBHON OTEUECTBEHHONW KOHCTPYKIUH, KaK
MOPIITHEBHIX, TAK U TYPOOPEAKTUBHBIX, BOLIEAIINX B IIUPOKYIO SKCILUTyaTaIUIO B
BO3JIYIIIHOM (DJIOTE.

JlBuratenn A. A MuKyiauHa U 10 BOMHBI U B ITIOCIIEBOCHHBIE I'OJIbl (KOHEUHO, YK€ HE
MOpIITHEBbIEe—pPEaKTUBHbBIC) paboTanu Ha MHOTHX Tunax Mul oB. CaMblii IEpBHIii e1e
B 1937 roay Ha Beicote 6000 MeTpOB pa3Bui MOITHOCTH 1200 JOMIaANHBIX CUIL.

B roget Boiinel Kb, Bo3rimaBisiemoe A. A. MUKYJIUHBIM, CO3/1aJI0 MOIIHBINA JIBUTATEIb
AM-38 ns mrypmoBukoB NJI-2, KOTOphIX Kak OTHs OOSIUCH (DAalTUCTHI.

3a /1Ba JiecATKa JIET KOHCTPYKTOPCKOW paboThl — HEMAJO JBUTATENEH, BOIIEANINX B
cepuitHoe Mpou3BOACTBO. OrpOMHOI0 HamnpsikeHus padora. OHa BBICOKO OLIEHEHA
cTpaHoi. Anekcanap AnekcanapoBud MukynuH — ['epoit COIMaIMCTUYECKOTO
Tpyna (I'pamora [Ipesunnyma BepxosHoro Cosera CCCP o nprcBO€HHH 3TOTO
no4eTHOro 3BaHud 3a Ne 3). OH naypeat detbipex [ 'ocyaapCTBEHHBIX TPEMUIA, KaBajep
MHOTHX OpPJEHOB.

Co3naTenb COBEpUICHHBIX aBUAMOTOPOB, IPUHECILIUX CIIaBy, MOOEIbI Hallle aBUalllY,
JECATUIIETUSIMU caM paboTall ra U3Hoc.

B MonoznocTy oH yBieKancs BBIE3IKOW OPJIOBCKUX PHICAKOB M UMEJI IIPU3bI HA
ckaukax. [IoTom cran 3as11bIM MOTOTOHIIIUKOM M TOKE BBICTYIIaJl B COPEBHOBAHUSX.
Ho paGoTa 3acTaBuia 3a0bITh 000 BCEX ITUX CIIOPTUBHBIX YBJICUCHHUSIX.

A. A. MUKyJIMH IPEKPACHO 3HAI MOTOPECYPC KaXKAOTO ABUTATENS, B MHCTPYKIUAX
TOYHO YKa3bIBAJI IPaBUJIa YXO/Ia 32 HUM, CPOKHU KallUTaJIbHOTO U TEKYILETr0 PEMOHTA,
BpeMsl CIIMCaHus. BBIMOMHAT 3TH NMpaBUiia B aBUALIMH MTOJ0KEHO HEYKOCHUTENBHO. A
CBOM €IMHCTBEHHBIN U HE3AMEHUMBIN «MOTOP» — CEpJAIIE 3aIMyCTUII OE€3HAACKHO.
Crnucarb? OH ObUI pelIMTENbHO HE coryaceH. [IpuMepsl qonroxxureneit HarsgHo
JTIOKa3bIBAIOT, UTO PECYPChl OpraHU3Ma 3HAYUTENbHO OOJIbIIIE, MBI IPOCTO HE CIEAUM
3a co00ii, OpraHru3M paboTaeT Ha U3* HOC M PaHbIlIe BPEMEHHU BBIXOJIUT U3 CTPOSL.
AHaTUTUYECKNN yM YUYEHOTO, HHXXEHEPA-KOHCTPYKTOPA U 3/1€Ch, B COBEPIIEHHO HOBOI
npoOeMaTHKe, BBIICINI TJIAaBHBIC 3BEHBS B MU TTOMCKA — BIIMSHUE HA KU3Hb
YeJIOBeKa OMOTOKOB, M3YUYEHHE KPOBOOOPAIIEH!S, AbIXaHUs, TOTOBBIACIICHUS, PAOOTHI
MBIIIIEYHOTO anmnapara BO BpeMs JIBIKEHUN, ((PU3NIECKUX YITPAKHEHUH,

MuKynuH 3acen 3a COBEPIIEHHO HOBYIO /ISl Hero auTeparypy. Koe-kro u3 apyseit
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COBETOBAJ HE TPATUTh BPEMEHH 3PS5, 3aHUMATHCS JI€UeOHON (U3KYIBTYPOH IO
yKazaHuro Bpaya. 1 Bce. U oH npunexHo BeINOJIHI Bee npeanucanus. Ho B To xe
BpEMs caM XO0Tell pa3o0paThes, 3a4eM U KaK HY>KHO 3aHUMAThCS (PU3NUYECKON
KyJbTYPOM, KaK CIeAyeT XOIUTh U Oerath, YTOObI U3BJIEYb U3 ABUKEHUN MAKCUMYM
MOJIB3bI U1 opranu3ma. OH CTpEeMUIICS MPOAHATIU3UPOBATh OCHOBHBIE TPUYNHBI
CTapeHus M JIEVCTBOBAJ PaCUETIIMBO, OCTOPOKHO. Ha 3TOT pa3 skcnepuMeHTaIbHOM
0a30i OBLIT HE MOJUTOH, HE JTA00PATOPHS, a OH CaM.

[ToctenenHo oopmuiiach runoTe3a 00 OAHON U3 IIaBHBIX MPUYUH CTAPEHUS —
OCe/IaHUU MPOJYKTOB 0OMEHA, UJIK, KaK UX Ha3biBaeT A. A. MUKYJINH, «IUTAKOBY», B
MEXKJIETOUHBIX POCTPAHCTBAaX. 3HAYHT, 3/1€Ch, HA ’TOM YPOBHE JIOJ’KHA HAUMHATHCS
MOMOILb YEJIOBEKA COOCTBEHHOMY OpraHu3My. M1 moMonis 3Ta — B IOCTOSSHHOM
JBUKEHUU, IPABUIIBHOM JIbIXaHUH, PALIMIOHAIEHOM TUTAaHUU.

Ho MoeT BO3HHKHYTH BOIPOC: HE CIMILKOM JIM CMENYIO 3a/1a4y B3sUT Ha ce0s A. A.
MukynuH, TIpUHABIIKCH 32 Pa3pabOTKy CBOEH CHCTEMBI OOPBOBI CO CTAPOCTHIO,
npejarasi CBoe 00bsACHEHUE pALY (PU3MOTOTHUECKUX MPOIIECCOB, MPOUCXOSAIINX B
opranuzme?

B Hamie BpeMs (poHT ucciieJoBaHUM YeI0BEYECKOT0 OpraHu3Ma 3HaYUTEIbHO
pacmupwica. XuMHUK U GU3MK U3Y4aroT )KU3HEIEATEIbHOCTh HAa MOJIEKYJIIPHOM
ypoBHe. BmecTe paboTatoT Bpau, GU3M0JIOT, MaTEMATHK, HHKEHEP-3JIEKTPUK, aKyCTHK,
KUOEPHETHUK U Jake CHEIHAJIMCT M0 aTOMHOM 3Hepruu. JTa corjiacoBaHHas pabora
IIOMOTaeT OBICTPEE MOJAHUMATHCS MO CTYNEHSIM [TO3HAHUS CAaMOT0 CIOXKHOTO
POU3BEIAECHUS IPUPOABI — YEIOBEKA, IOMOTAET HAXOAUTh HOBBIE CITIOCOOBI OOPHOBI C
HEeJyraMu, KOTOPbIE COBCEM HEIABHO Ka3aJUCh HEU3IECUMMBIMHU, 1O MPEKJIOHHBIX JIET
COXpaHsATh CBEKECTh yMa, 00APOCTh Ayxa, puznyeckyro cuity. M 310 naBasio npaso
akageMuKky A. A. MUKyJIHHY BKJIFOUUTBCS B TOMCK C TO3ULMNA CBOUX OOLIMPHBIX
NO3HAHUMU, POKAAIOIINX HEOKUAAHHBIE 1 HEBO3MOKHBIE JIJISl HEMHKEHEPA aHAJIOTHH,
BBIBO/IbI, PA3MBIILISATH O YETIOBEYECKOM OPraHU3MeE, PACKPBIBATh CEKPETHI
rapMOHUYECKOTO B3aUMOJEICTBUS €ro 3JIEMEHTOB U MPUYUHBI PACCOTIIACOBAHUS €r0
paboThI; UCKATH IMYyTH MOBBIIEHUS KO3(PPHUITMEHTA TTOJIE3HOTO JIEHCTBYSI,
JOJITOBEYHOCTHU M HAJIEKHOCTH, MPEAJIaraTb CBOM (PU3NYECKUE YIIPAKHEHUS, paBUia
MOBE/ICHUS U IUTAHUS; U300peTaTh NpUOOpsl U MexaHu3Mbl. CIIpaBeIIMBOCTh CBOUX
Pa3MBILIJICHUH, BBIBOJIOB U PEKOMEHJALMMN OH MTOATBEPKIACT JUYHOM ITPAKTUKOM,
COOCTBEHHBIM 3/I0POBbEM U aKTUBHBIM TPYJOM B 82 roja.

Ho Bce ke kakoBO MHEHHE O cucTeMe OOpHOBI 32 TBOPUECKOE JOJT0JIETHE HHXKEHEPa
— CIeNHAIMCTa MO aBUALMOHHBIM JIBUTaTENsIM Y (PU3M0JIOTOB, OMOJIOrOB, KOrAa OHU
03HAaKOMMJIUCH C PYKOIIHCHIO, B KOTOPOI u3iaranack 3ta cuctema? [IpenoctaBum um
CJIOBO.

Axkanemuk, cekperapb Otnenenus pusuonornn AH CCCP E.M. Kpene:

«ITocne 60abII0M peakImOHHON padOThI, MPOJEIaHHON MHOIO COBMECTHO C aBTOPOM
B YaCTH 3aTPOHYTHIX (PU3UOJOTUUECKUX MPEACTABICHUI U (DAKTOB, CUUTAIO, YTO B
L[EJIOM PYKOMHCH MPEICTABIISAET OOJIBIION HHTEPEC U MOJIE3HA K OIMYOJIMKOBAHUIO a
paszjiene Hay4yHO-TIOIYJISIPHOM JIUTEPaTypPbI».

JlokTop MeauimHCKHX HayK, mpodeccop B, H. I'ypbes:

«Monorpadust npeacrasiseT 0onpioi naTepec. Co BCeMU OCHOBHBIMU
MOJIOKEHUSIMU MO>KHO COrJlacuThes. KHUra odueHs rnosnesHas...»

«51 He HalIen HUKaKUX OTPEXO0BY, - TOBOPUT PYKOBOIUTEIb J1a00paTOpuu
¢uznonornyeckoil kubepHeTHKu JIGHHHIPaJICKOro rocyJapCTBEHHOTO YHUBEPCUTETA
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npocdeccop I1. U, I'ynses,

Axanemuk A. JI. KypcaHos:

«/lomkeH mpu3HaThes, 4YTO, KaK OMOJIOT, 1 HAX0XKY HEKOTOpbIe Nnamu GopMyITUPOBKU
CJIMUIIKOM CMEJIBIMH, HO 3TO HE IOJKHO MOMEMIAaTh YBUAETh B BAILIEM TPYJE INIABHOE
— €r0 OPUTHHAIBHOCTh, COCTOSIIIYIO B TOM, UTO BBl CTPEMUTECH MOHITh OPTaHU3ALIUI0
YEJIOBEYECKOI0 OPraHu3Ma, OLIEHUBAs €0 B3TJISI0M HHKEHEPA-KOHCTPYKTOPA U
MexaHuKa. [Ipu 3TomM BaM yaaeTcs yBUIETh MHOTHE 3HAKOMBIE HAM SIBJICHUSI B HOBOM
CBETE, YTO WM YOK/IaeT B Balllel MPaBOTe, UM MOOYKAAET K MOUCKY MOAXOA0B K X
MIPOBEPKE, a CIEAOBATEIBHO, POKIAET TBOP-

YECKYI0 MBICIbY.

Axanemuk A. A. UMIeHenknii:

«IToTHOCTBIO COTIaCeH C TeM, YTO peKOMEHIyemMbie A. A, MUKyTHHBIM (PU3NUECKHEC
yIOpaXHEHUS MOTYT ObITh MOJIE3HBI JJIS1 JTH0JIE YMCTBEHHOTO TPY/Ia».

N, HakoHel, MHEHHE YUYEHOr0 MEIMIIMHCKOTO0 coBeTa MUHHUCTEPCTBA
3npaBooxpaneHus CCCP, nanpaBieHHOE B peAaKIIMOHHO-U31aTENb-

ckuii copetr AH CCCP:

«Y4eHsblil MeguuuMHCKu coBeT Munucrepcta 3apaBooxpanenuss CCCP He Bo3pakaeT
MIPOTUB OIMyOJIMKOBAHMS KHUTH akajgeMuka A. A. MukynuHa «Mos cucremMa 60pbObI
CO CTapOCThIO» («AKTHUBHOE JIOJITOJIETHEY ).

3amecTuTelb npeaceaaresns Y4eHoro MmeauiuHackoro copera Munzapasa CCCP
npodeccop I'. K. YimakoBy». Psig aBTOpUTETHBIX BBICKa3bIBAHUN MOKHO OBLIIO OBI
NpOoAOIKUTh. [10 U MPUBEIEHHBIX BBIIIE 10CTATOYHO, YTOOBI C HHTEPECOM OOpPaTUTHCS
K CTpaHMIIaM 3TOM KHUTHU, LIeJIb KOTOPOUl YOEIUTh: HY>KHO Hay4UThCsI OOPOThCS 3a
ce0s1, 3a CBOE 3/I0POBBE, YTOOBI OBITh KAK MOKHO JIOJIBIIIE MOJIE3HBIM OOIIECTRY.

C. UymakoB

I'nmaBa I KAK POXKJIAJIACD 9TA KHUT'A

Kaxxiomy 4enoBeKy X04eTcsl )KUTh, OBITh 3JI0POBBIM U TPYJIUTHCA KaK MOKHO JIOJIBIIIE,
He ouryuas Opemenu crapoctu. Ho, roBopsT, cTapocTh MOJAKPaAbIBAETCS HE3aMETHO,
U C 9TUM HHUYETo He nojenaeinib. CKoJbKo (haTtanu3ma v MOKOPHOCTH CyAb0E B TAKOM
oOmenpu3HaHHOM MHeHnHU! YenoBek yalie Bcero B 00pb0e CO CTapOCThIO YXO/UT B
riyxyto o6opony. Cucrema 60pb0ObI, B 00IIIEM, OJIMHAKOBA: BO3BUTAIOTCSA
«O0OpOHUTENBHBIC PYOEKU» U3 JIEKAPCTB, HO MOOEIbI Ha/l CTAPYECKUMU HEyraMu
OKa3bIBAIOTCS MHUMBIMU. YenoBeK HajaraeT Ha ce0s ¢ KaXIbIM T0JI0M BCe OOJIbIIE U
OoJIbIIIE 3aIIPETOB; HE OeraTh, HE XOUTh ObICTPO, HE MIOJTHUMATh TSIKECTEU, HE
paboTaTh, HO BCE 3TH 3aMPETHI HE OTOJBUTAIOT, & MPUOIIIKAIOT CTApOCTh. Opranu3m
TpsIXJICeT.

Kak-To HE3aMeTHO HacTymaeT BpeMs, KOT/la JaBHHE 3HAKOMBIE TIPY BCTPEUE BMECTO
o0bryHoro «Kax sxuBere?» 3agatot Bonpoc: «Kak cedst uyBcTByeTe?». « CKpUnum
IOMAaJICHbKY», — OTBEYAETE BbI, U IJJTABHOM TEMOW pa3roBopa CTAHOBSITCS HE JIena, a
3nopoBbe. Huuero He noaenaenrs — Bo3pact. Ho, MoxkeT ObITh, HE BO3pacT BCeMy
BUHOM, @ MBI CAMH, U CTApPOCTh COBCEM HE TIOJIKPAIbIBACTCS K HaM, & MbI CaMH
BOJIOKOM TSIHEM €€ B JIOM, XOTSI OHAa COMPOTHUBIIIECTCS U TBEPIUT: «Jla paHo MHe ere
OpaTh T€0s1 B CBOM PYKH».

Tpunuate neT Ha3aj s 9yBCTBOBAJI C€0s1 3HAUNTEIHHO XYK€ U CTapIIie, YeM CETOHS.
Jlo maTHIEeCATUIIETHETO BO3pacTa, KaK U OOJIBIIMHCTBO JIFOJIEH, S HE OUYE€Hb-TO
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3a00THJICSI O CBOEM 37I0POBbE, HE MIPHUIABAT 0COOOTO 3HAUCHUS (PU3NIECKON KYIbTYpE.
OpHako Kor/Ia TSHKENo 3a001€T U OKa3aics B OOJIbHUIIE, Y MEHS TIOSIBUIIOCH, HAKOHEII,
BpEMS U KEJIaHHE Pa300paThCsi — KaK MHKEHEPY, SJIEKTPOHUKY, MEXAHUKY U
KOHCTPYKTOPY — B IIPUUMHAX CTApPEHUSI YEJIOBEYECKOT0 OpraHu3mMa, pa3padborath
aKTUBHYIO CUCTEMY OOpbOBI CO CTapOCThI0. MHE 3TO XOTENOCh CeNaTh HE Pagu TOro,
YTOOBI «CKPHUIIETH» KaK MOKHO JIOJIbIIIE U, BHIAIS HA 3aCIy>KEHHbBIN OT/IbIX,
HAOJII0aTh CO CTOPOHBI, KaK OYPJIUT KU3HB, @ YTOOBI KaK MOKHO J0JIbIIIE ObITh €€
AKTUBHBIM YYaCTHUKOM U MOJHOLIEHHO paboTaTh.

bonee Tpexcot neT Ha3a BO3HUKIIA HayKa TEPOHTOJIOTHS, 3a7laua KOTOPOH —
pelieHre npooJIeMbl JOITONETUsI U 00pbOa CO CTApOCThIO. ThICAYN MEIUKOB,
OM00T0B, GU3HOJIOTOB U APYTUX YUEHBIX TPYASITCS CETOMHS HA/I PEIICHUEM dTHX
BoripocoB. B CCCP u npyrux ctpaHax co3/laHbl HAyYHO-HCCIIEI0BATEIbCKHUE
WHCTUTYTHI TEPOHTOJIOTUU. Y YEHBIE Pa3HbIX HANPaBJICHU OOMEHUBAIOTCS MHEHUSIMU
Ha FEPOHTOJIOTUUECKUX KOHTpeccax. Beap cymiecTByeT 6oJiee IBYXCOT TUIIOTES O
MPUYMHAX HACTYIUICHUS CTAPOCTH, BO3PACTHBIX OOJIC3HSX.

B nutepatype ecTh cBeieHUsI 0 MHOTHX JoJroxkutessx. Hanmpumep, 185 net npoxun
KenTtunreps, Ilerep 3optaii Toxke 185. EcrecTBEHHOE TONT0OJIETUE HE PEAKOCTD U B
CCCP. V nac B ctpane cbiiie 30000 Tpyasmuxcs U IEHCUOHEPOB UMEIOT BO3PACT
csbimie 100 net u 300 000 —crapiie 90 net. S auuHO M3yvan ObIT abxaslia TOBapHINa
Kuyta, koTopomy oT poay 153 roga. OH exxenHeBHO paboTai B cajy U BCKaKMBaJl Ha
KOHs 0€3 MOCTOPOHHEN MOMOITU. MOXKHO NMPEACTaBUTh ce0e, KAKUM OH ObLI
mxurutoM B 100 net! Bee 53T0 TOBOPUT O TOM, UTO JIFOJIA U UX OMOJIOTHYECKHUE KIIETKU
MOTYT KUTh OY€Hb J10JTr0. Hy>KHO TOJIBKO CO31aTh AJIsSI KJIETOK, UMEHHO JIJIsl KJIETOK,
TaKue yCJIOBUS BHEIIHEH CpeJibl, TPU KOTOPHIX HAPOKIAIOIIUECS B PE3YyJIbTATE
JIEJICHUS HOBBIE KJIETKU HE TePSUIA Obl MOJIOJIBIX, MOJTHOIIEHHBIX KAYECTB CBOUX
COpPOANYEH.

Teme XKMBOI KJIETKU MOCBSALIEHO MHOTO TPYJOB 10 OMopU3HNKe, OMOXUMUH,
¢dbusunonorun. Ho B 3Tux paboTax MOXKET pazo0paThCs JUIIL CeNUanucT. B To ke
BpeMs 1 YOKIIEH, KaXK bl YEIOBEK JOIKEH KaK MOYKHO PaHbIE YCBOUTH XOTS Obl
caMbl€ OCHOBHBIE CBEJICHUS O (PU3NOTIOTHYECKUX, KOHCTPYKTUBHBIX OCOOCHHOCTSIX
CBOET0 OpraHM3Ma, HEMOCPEACTBEHHO U B MEPBYIO OUEPE/Ib BIHSIONIUX HA 3I0POBBE,
00pOCTh AyXa U JOJITOJETHE TPYIOBOH KU3HU.

[Toka MBI 37J0pOBBI WJTM YYBCTBYEM C€0s 3JI0POBBIMH, MBI KCILTyaTUPYEM caMHX ceOs,
CBOM OpraHbl, CBOM BO3MOXXHOCTH 0€3 OTJISIJIKH, HE 33lyMbIBasiCh 0 TociecTBusIX. K
MalllMHaM Mbl OTHOCUMCS KyJla OepekinBee.

Hanpumep, Bbl kynriin cedbe Motoiukia. Ho Bl He moeieTe Ha HeM, MOKa HE U3YUYUTe
KOHCTPYKIIMIO U Ha3HAYEHUE €ro JAeTane, mpaBuia e3apl. He cmoxkeTe um
JUTUTEILHOE BPEMSI TOJIb30BATHCS, €CJIM CTAHETE AKCILTYaTUPOBATh 1Ma u3Hoc. CBouMU
OpraHaMu BbI TOKE HE CMOXKETE PAIIMOHAIBHO MOJB30BATHCS /10 TEX MOP, MOKA HE
y3HaeTe, Kak OHU YCTPOEHBI, KAKOBBI X BO3MOKHOCTH M KaK UM HaJI0 TOMOTaTh BO
UMsI COXpaHEHUsI TPYA0BOTO foJirosieTus. [loaTomy s 3aTparuBaro B 3TOM KHUTE
Ba)KHEHUIITNE, OCHOBHBIE 0COOCHHOCTH (pr3nosioruu yenoBeka. K HuM oTHoIIy
clenyrolee: BIUSHAE Ha )KU3Hb YeJIOBeKa OMOTOKOB, KPOBOOOPAIIICHMSI, IbIXaHHUSI,
MOTOBBIJICJICHHS, POJIb (PU3NUYECKON KyIbTYPHhI, IBMKEHUS JIsI MBIIIIEYHOTO ariapara.
B mocnennee BpeMsi B medaTu BCE Yallle CTAIM MOSBISATHCS CTaTbU O TOM, KaK ObITh
310pOBbIM. IHTEpEeCHBI, HAIIPUMEpP, CTATbU U3BECTHOTO COBETCKOTO XUpYypra
akanemuka meauimHckux Hayk H. M. AMocoga. [lepeBezieHa Ha pycCKHUil SI3bIK U
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BbIIILIa O0NbIIUM THpaxkxoM Opormopa . I'miamopa «ber pagu xuzam». Koe-kto
IBITAETCS UCTIBITATh HA ce0e TMMHACTUKY HOTOB.

OpHako MHOTHE IO, K CO’KaJICHUI0, HEJJOOLEHUBAIOT PEIIAOIILYIO POJIb (DU3UUECKOI
KYJbTYpbI B HAaIlIEll COBPEMEHHOM KU3HU U HE NOJIB3YIOTCS €10. MHE nyMaercs, 3To
MPOUCXOJIUT MTOTOMY, YTO HU B OJIHOM U3 ONyOJUKOBAHHBIX TPYIOB HE UMEETCS
rIIyOOKOT0 OOBSICHEHUS, 3a4€M HYKHO 3aHUMAThCS (PU3MUECKUMU YIIPAKHEHUSIMU,
3a4eM HYKHO XOJIUTh U Oerarh, HE YKa3aHO, KaK HY>KHO XOAUTh U OeraTh.

Mo>kHO ¢ aOCOTIOTHON YBEPEHHOCTBIO CKa3aTh, YTO MOAABIISIONIEE OOJIBITMHCTBO
J10JIed, B 0COOEHHOCTH cTapiie 35 JIeT, TOJIbKO MOTOMY He OeraroT U He 3aHUMaIOTCS
HEOOXOUMOM IS 3I0pPOBbsi TAMHACTUKOMN, UTO UM HUKTO BOBPEMs HE OOBSICHHII,
IIO4YEeMY Halll OPraHU3M HYKJIAETCS B ONIPEACIICHHBIX JBWKCHUAX, HUKTO HE JOKa3aJl,
YTO MOKOW BEJET K JICHH, BSUIOCTH U CIa00CTH, YTO HEMOJBUKHOCTh YCKOPSIET
HACTYIUIEHUE CTAPOCTH.

Cy1iecTByeT HeEMalo pelenToB, pekomeHaanuii. Hanpumep, ouH n3BECTHBIN Bpay
OCHOBHBIM ITyTEM K JIOJTOJIETUIO CYMTAET CKUIIUAApHbIe BaHHBI. [Ipu npoBepke
0Ka3aJI0Ch, UYTO MHE, HAIIpUMEP, OHU MTPOTUBOINOKA3aHbl. OTCIO/1a BBIBO: HE KaXKIOMY
YeJIOBEKY BCSIKOE CPEACTBO MOJIE3HO, MO0 IBYX OJIMHAKOBBIX JIFOACH Ha CBETE HET.
[Toaromy 51 HE Oepych UCaTh O MOJB3€ WK BpeAe MEAUIMHCKUX MTPENapaToB. DTUM
JOJKHBI 3aHUMATHCS BpayH.

Te ke cpeacTBa v IpUeMbl OBEACHUS, KOTOPBIE 51 pa3paboTai U MHOTO pa3 MPOBEPHUII
B TEUYCHHE TPEX ACCATKOB

JIET, MOTYT OBITh HCIOJB30BAHBI JTFOOBIM YEIOBEKOM, TaK KaK OHH KacaroTCs TOJIBKO
OCHOBHBIX )KM3HEHHBIX CBOMCTB U (DyHIaMEHTaIbHBIX OCHOB (PHU3MOIOTMYECKOM
IIPUPOJIBI YEIOBEKA.

S npenBUKY 3aKOHHBIM BOIIPOC O MPaBE UHKEHEpA BTOPraThCs B 00J1aCTh
(¢u3nonoruu, AaBaTh PEKOMEHAALNH, pa3padaThIBaTh U NPEIJIaraTb CBOIO CUCTEMY.
[TocTapatochk Ha HETO OTBETUTH. J1Jist TOr0 HEOOXOAUMO C/IENIaTh HEOOJBILION IKCKYPC
B HCTOPHIO.

M3ydeHreM KOHCTPYKIIMHU YEJI0BEYECKOTO OPTaHU3Ma 3aHUMAIMCH HE TOJIBKO MEIUKH,
HO U BEJIMKUE MBICIUTEIH, YUCHbIE MIEPBbIX BEKOB Harlei 3pbl. OO 3TOM roBOpST
Tpynsl [InaTona, Apucrorens, 'unnokpara (o yenoBeueckoi npupoae), ['enena,
OBJeMa U MHOTHX JIPYTUX aJeKCaHAPUNCKUX YUEHBIX U3 IKOJbI ['epodua.
Oco0eHHO 60JBIION BKIaA B U3yYEHHE OpraHOB YEJIOBEKA U JKUBOTHBIX CAeal
BEJIMYANIIMN T€HUI 31T0XU BO3pOoXXAeHMS, )KUBOMUCEL, CKYJIBIITOP, APXUTEKTOP,
uHXeHep U aHatoM Jleonapao na BuHuu, octaBuBIIMIA Ocie ceOs KanmuTalbHbIN
TPYH: «AHATOMUS 3aIIMCU U PUCYHKH». DTa KHUra, MEKy IpounM, B 1965 rony
BbIIILIA B u3aarenbeTBe «Hayka». B Hell maeTcs onucanne BCeX KOCTEN, BHYTPEHHUX
OPTraHOB, HEPBHOM U COCYJUCTOM CUCTEM, a TAKKE MBILLICUYHOTO arnapara, CyXOKUIni,
Xpsuien 1 Tak nanee. st Toro BpeMEeHM BBINIOJIHEHUE TaKOW YHUBEPCAIBHOW U
TPYJOEMKOM pabOThI OBLIO MO/ CHUITY TOJIBKO COBEPIIEHHO UCKIIOUUTEIIEHOMY,
Pa3HOCTOPOHHEMY MBICIIUTEIO U YYEHOMY.

Bort kak Jleonapio na BuHun onuceiBaeT NpUYMHY CTapEHUS JIIOJICH:

«CTapyKu, )KUBYILKE B IOJHOM 3/paBHH, YMUPAIOT OT HEJOCTATKA IUTAHUS; U 3TO
IPOUCXOAUT OTTOTO, UTO Y HUX OECIIPEPHIBHO CY>KAETCS MyTh K BEHAM OpbIKEHKH,
BCJIE/ICTBHE YTONIIEHUS 00OJOUKH 3TUX BEH BIUIOTH 0 KalMJUIIPHBIX BEH, KOTOPHIE
NEPBBIMU 3aKPBIBAIOTCS COBEpIIeHHO. OTCIO/Ia CIIEYEeT, UYTO CTAPUKHU OOSATCS X0I0a
0oJIbllIe, YeM MOJIOJIbIE, U UTO T€, KOTOPBIE OUYEHb CTapbl, UMEIOT KOXKY I[BETa JIepeBa
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WJIM CYyXOro KallTaHa, TOTOMY YTO 3Ta KOXa MOYTH JinilieHa nutanus. U ¢ stoi
000J10YKOH BEH y UeJIOBEKA MPOUCXOIUT TO XKE, UTO B alleIbCHHAX, Y KOTOPBIX KOXa
YTOJIIIAETCS, @ MIKOTh YMEHBIIAETCSA, [10 MEPE TOTO, KAK OHU APSIXIICIOTY.

Xot co BpemeH Jleonapao npouwio cBeiie 450 jieT, ero JaKOHUYHOE CYXKIEHUE U
CErOJIHSI MOKET CUMTAThCA OYEHD BEPHBIM JT0KA3aTEILCTBOM OJIHOM M3 MPUYHH
MPEXKIEBPEMEHHOT'O CTapEHUs JII0IeH, HE Pa300paBIIMXCS B CBOEM OpPraHu3Me U He
MPUHUMABIIUX 3JIEMEHTAPHBIX (PU3HOJOTUYECKUX MEP K MOIEPKaHUIO 3J0POBOTO
COCTOSIHUS CBOMX apTEPUI U BEH.

DTOMY BOMPOCY, KCTATH, g YACISII0 0c000€ BHUMAHUE B KHUTe, MO0 KaK HU Pa3IMYHbI
MEXIy COOO0 JIF0IN TT0 BO3PACTY, COCTOSIHHIO 37I0POBbS, (PH3NIECKOMY Pa3BUTHIO,
GyHKIIUM apTepHii ¥ BEH Y BCEX OJIMHAKOBBI, 3aKOHBI 0OMEHA BEIIECTB JIJIST BCEX
Jrofei oomue.

Kpome pabot JIeonap0, MHE XOTEJIOCh Obl OCTAHOBUTHLCA HA TpakTaTe AHJpes
Bezanus «O cTpoeHnH 4em0BEYECKOTo Tena», u31aHHoM B 1543 roay. Ero meicin
371000THEBHEI M CETOJTHSI, P COBPEMEHHOM Pa3BUTHHN HAYKH M TEXHUKH.

« /17151 n3y4eHust HayK U UCKYCCTB BCTPEYAETCSI MHOTO MPEMSATCTBUNM, — MUCAJ OH. —
Jlanexo HeMaJIOBaXKHBIHN yIiepO MPUHOCUT YPE3MEPHO IPOOHOE IeTICHUE TEX YUCHU,
KOTOPBIE 3aBEpIIAIOT KAKIYIO U3 3TUX HayK. U eme O0IbIINM NpensTCTBUEM
SBJIIETCS Y3KO€ pacIipe/ielIeHne OT/ACNbHbBIX 00y1acTei paboThl Cpeiu pa3IMIHbIX
crienuaanucToB... (OHM) HACTOIBKO OTIAIOTCS JIUIIB OJTHON €ro OTPaCiu, YTo
OCTaJIbHbIE, TECHEHIIIUM 00pa30M K HEMY OTHOCSIIIHECS U HEPA3PHIBHO C HUM
CBSI3aHHBIE, OCTABJISIIOT B CTOpOHE. [103TOMY OHM HUKOT]Ia HE CO3/1a0T YETr0-Tn00
BBIJIAIOIIETOCH. .. »

DTy r1y00KO MPAaBUIbHYIO MBICJIb MOKHO OTHECTH K MIPEKHEMY ITPENOaBAHUIO
MEJIMIIMHCKUX HayK, HE YUYUTHIBABIIEMY BIUSHUS SJICKTPOHUKHU U 3JIEKTPOMArHUTHBIX
MOJICH Ha 3I0POBOE Pa3BUTHE KJIETOK YEJIOBEKA, HA €r0 PabOTOCIIOCOOHOCTh U
TpynoBoe fonrojietue. M aTomy Bompocy s yAelsito BHUMaHue B KHure. Beap BausiHue
3JIEKTPOMArHUTHBIX MOJIEW HA BCEX JIFOJEH OJUHAKOBO, OHU HE NEHCTBYIOT
u30MpaTeNbHO.

[TocnegHue ro/ibl XapaKTEPU3YIOTCS KOMIUIEKCHBIM U3YY€HUEM YEI0BEYECKOTO
OpraHn3Ma yYeHbIMU CaMbIX PA3JIUYHBIX CIIEHHAIBHOCTEN. B UX psigax Bbl BCTPETUTE
HE TOJIBKO Bpaya 1 (pU310JIora, HO M CIICIIUAINCTOB B 001aCTH 0011IeH OMOI0THH,
reHeTHKHU, Onoxumuu, onodusuku. Ha coyx0y MenuiHe npuxoIsT MoCieIHIe
JTOCTHKEHHSI COBPEMEHHOTO TIporpecca; Jiazep, U30TOMbI, KHOepHETHKA... ITOT
nepeyeHb MOXKHO TTPOJIOTKUTh.

Ceroausi Bpaua-TpaBMaToJIOra MOKHO BCTPETUTh B JJaOOPAaTOPUU COMPOTUBIICHUS
MaTepUaJIOB MOJUTEXHUYECKOTO MHCTUTYTA. be3 3HaHUsI TPOUYHOCTHBIX
XapaKTePUCTUK KOC-

TH, €€ COMPOTUBJICHUS Ha C)KaTHE, HA CKPYYMBAHKE HEJIb3S MPEJICTaBUTh ce0e
ahPeKkTUBHOE JICUCHUE TIEPETIOMOB.

3ameuarenbHblid Xxupypr Hukomait MuxaitioBud AMOCOB, O CTaThsIX KOTOPOTO A
YIOMHUHAJI BBIIE, KPOME MEIUIIMHCKOTO OKOHYMJI 3a0YHBINA WHTyCTPUATbHBII
uHCTUTYT. COBPEMEHHOMY Bpady HY>KHbI WHKCHEPHBIC 3HAHUS, YTOOBI UMETh
BO3MOYKHOCTb IIIUPE B3TISHYTHh HA (PYHKITUHU I KOHCTPYKITUIO YEIOBEUECKOTO
OpraHn3Ma, aBTOPUTETHO YUaCTBOBATH BO BHEJIPEHUU TOCTUKEHU HAYYHO-
TEXHUYECKOT0 MPOrpecca B MEAUIMHCKYIO MTPAKTUKY.

[To OCHOBHOM CHIEHUATIBHOCTH I THKEHEP-KOHCTPYKTOP. ITO MOMOTJIO MHE BO BpEeMsl
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IIPOBEICHHBIX MHOIO I10J] PYKOBOJCTBOM CIELUATUCTOB AHATOMUHU BCKPBITUH U
IpenapupoBaHUs aHATOMUYECKIX 00BEKTOB pa300paThes, Kak KOHCTpyHUpoOBaja
npupoaa «MexaHu3m» 4yenoBeka. Kpome Toro, MHE IPUIILIIOCH ITYOOKO U3YYUTh KYpC
(bU3HONOTrKMY U TPOJIENaTh OYEHb MHOTO OMBITOB JJIS BHISCHEHHS] HEKOTOPBIX
(U3HOIOTUYECKUX TTPOLIECCOB U (DaKTOB, MPOBECTH CEPUIO OIBITOB JIJIsl BBISIBJICHUS
3aKOHOB MBIIIEYHBIX COKPAIIIEHU, CBEJICHUI O KOTOPBIX 51 HE HallleNl B yueOHUKaX,
HMmenHo Ha 6a3e Bcex MoUX paboT Mo (PU3MOJIOTHH, TOCIE IITUTEIBHONU MPOBEPKU
KaXKJIOTO 3JIEMEHTA CBOEH CUCTEMBI Ha ce0e, a 3aTeM U Ha CBOMX JIPY3bsX 0TOOpa s
HY>KHbIE YTIPAXXHEHUs IS ce0s U PEKOMEHIYIO MX JIFOJIsIM JIF000ro Bo3pacTa.

Ceityac pusndeckoi KyJIbType U CIOPTY yIEseTCs y Hac Bce OOJbIllee BHUMAaHUE.
MHorue KpyIHbie yueHble, paOOTHHUKH MEAULIUHBI, (GU3KYIbTYpPbI MUITYT TPYABI O
3JI0pPOBOM MOBEJEHUU U MOJIE3HBIX YIPAKHEHUSIX. VIX COBETHI 1 0OU€Hb 000PSI0 U
CTaparoCh BBIIONHATE. HO MaTepuan, conepamuics B JaHHON KHUI'E, HE IOBTOPSET
CBEJICHNH, UMEIOILINXCS B COBPEMEHHBIX U3JIaHUAX Ha 3Ty TeMy. S Obl cKa3ai, TOJIBKO
JOTOJHSET UX.

Xo4y MOAYEPKHYTh, UYTO MOU TPy HEe yueOHUK. Tema paboThl — aHaIN3 HEKOTOPbIX
OCHOBHBIX IIPOBEPEHHBIX MHOIO IIPUYMH CTAPEHUSI, TCOPETUYECKUI U MPAKTUYECKHIA
aHaJIu3, pojax OMOTOKOB, IbIXaHUs, IOTOBBIIEICHHUS, COTIOCTABICHNUE YCIOBHUM KU3HU
NEPBOOBITHOTO U COBPEMEHHOT'O YEJIOBEKA M OLEHKA POJIM (PU3NUECKON KYJIbTYpBHI.
Kpowme Toro, s npennaraio HEKOTOpble H300pETEHHBIE MHOKO PUOOPHI 11t O0PHOBI CO
CTapOCThIO. B KHUTE 5 MOKa3bIBalO, YTO MO3BOJIMIO MHE NPEO0JIETh O0IE3HH,
NepecTaTh CTAPETh U COXPAHUTh MOJIOAOCTh, PA0OTOCIOCOOHOCTh HA MPOTSHKEHUH
MHOTHX JIET, BKJIIOYasi U HACTOAILEE BPEMSI.

M MHE oYeHb X04eTCsI, YTOOBI BO3MOYKHO OOJIBIIIEE YHCIIO JIFOIEH BOCIIOIb30BAJIOCH
TUMU CBEJCHUSMHU.

[Tpupoaa He cTpeMuiach K 00ECIIEUEHHIO 10T OJETHS )KUBOTHBIX M YEJIOBEKA, YTO
NOATBEPKAAl0T MHOTHE PakThl. Hanprumep, HEMpOoYHOCTH 3y00B, MPUBOASILIAS
IpPeICTaBUTENICH KUBOTHOTO MUPA K MPEKIEBPEMEHHON CMEPTH OT rOJI0JA.
Ocnabnenue 3peHus U ciiyxa, 4To BeJeT K Tudenu ot 6e33ammrHocTy. Hakonerr,
IIPEXKIEBPEMEHHAsI CMEPTh HACTYNAET OT HAKOIJIEHUS 0B U IIJIAKOB B
MEXKJIETOYHBIX IPOCTPAHCTBAX U OT HAPYILECHMS I€ATEIIbHOCTH HEPBHOW CHCTEMBI.
[To-BuaumMoMy, IpUpOAA CTPEMUIIACH YCKOPUTH HA 3EMJIE CMEHY ITOKOJICHUH JIJIs
OBICTpENIIIEro MPOXOKAECHUS MPOIlecca CaMOYCOBEPILIEHCTBOBAHMSI (IBOJIIOLIUN).
CBexre MOYKHM Ha JAEPEBbIX HE 3a3€JIEHEIOT, II0OKA BETEP HE COPBET CTapble JUCThs. Ho
YEJIOBEK He NMoJUuHsAeTcs cieno npupoae. OH OopeTcs, U MyTH 3TO OOpbOBI
paznuuHbl. B3aMmeH 3y00B OH U300pest mpoTe3bl. B moMolis ciaderoieMy 3peHuIo
U3rOTOBHWII OUKH. BOJIE3HSIM MPOTUBONOCTABUI JOCTUKEHUS MeIUIMHBI. CTapeHHIO
opranuzma — (U3KYJbTYypY U CHOPT.

Yurarenb MOXKET MOAYMAaTh, YTO STUMU KOPOTKUMHU CTPOKAMU UCUEPIIBIBAIOTCS
nepBbIe CBEACHUS 0 OOphOE UeoBeKa 3a 0roieTHe. Y Bbl, HE HcuepIbIBaloTCs !
Oxka3bIBaeTcCs, €CTh €UIE OJIMH Bpar — KOBAPHBIN U HE3pUMBIA. MIMs ero — neHp u
cnabasi cusia BOJIH.

Teicsun moeit HalI 0e3BpEMEHHYI0O KOHUHHY OT «3alllJIaKOBBIBAHUS OPraHU3Ma U
HapyIICHUs HEPBHOU AESITEIbHOCTU TOJBKO IOTOMY, UTO MM JIEHb ObUIO KaXk10€ YTPO
HOBTOPSTH LHUKI (PU3HUECKUX YIpakHeHUH. UTOOBI 3aBOEBATh 3J0pPOBBE, CUACTIINBOE
TPYAOBOE J0JIT0JIETUE, MAJIO KYITUTh MHOTO KHHT O T0JIb3€ (PU3NUECKON KYJIbTYpHI,
MaJio IOBECUTh Ha CTEHE IUIaKaThl C OMMCAHUEM YTPEHHUX (PU3NUECKUX YIPAKHEHUH.
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I'maBHOE, HY)KHO HAlTH B ce0€ CHITY BOJIM MJIM TIOCTETIEHHO BOCTIUTATh €€, YTOObI
no6enuTh JeHb. TOIBKO B ATOM cllydae ycrnex OyaeT oOecreueH.

MHOroKpaTHbIE U TIPOI0JDKUTEIbHBIC SKCIIEPUMEHTBI TTOKa3aJIi, YTO BCEMH ITPHEMaMHU
¥ CIIOCOOAMU MOEH CHCTEMBI JJIsl IPUOOPETEHHS 3I0POBBS M MOBBIIIICHUS
TPYAOCIIOCOOHOCTH MOTYT TOJIb30BAaThCS KaK MYXYHHBI, TaK U KEHIIUHBI, KaK
TIOJIPOCTKH, TaK ¥ JIFOJI1 BEChMa MPEKIOHHOTO Bo3pacTa. OIHAKO I KaKI0TO
YeJI0BEKa PEIIAONUM YCIOBHEM IOJIC3HOCTH MPUMEHEHHS PEKOMEHIAINNA SBIISIETCS
00s13aTebHOE COOITIOICHHE KPAfHEeH MOCTENEHHOCTH U OCTOPOKHOCTH MPU
OBJIAJICHUH HOBBIMH YIIPXKHEHUSIMHU, K KOTOPHIM paHee OPraHu3M HE UMe

Puc. 2. ABtopy 82 rona.
MIPUBBIUKH.

JKuBbIe KJI€TKM HE MOTYT 3a OJIMH-]IBa IHSI U3BMEHUTH CBOIO CTPYKTYPY U
KUBHEAEATENbHOCTh. [[71s1 aTOro Tpedyercst Bpems. YelloBeK MoKUI0oro BO3pacta Ui
HE 3aHUMAaBIIHICS paHee (PU3KYIBTYPOH TOKEH BTSITHBATHCS B 3aHATHS Ha
MPOTSIKEHUU MECSIIA.

JleHb 3a JHEM B KaXJOM YNPaKHEHUH CJIeAyeT MOCTENEHHO NMPUOaBIISITh OJTHO-/IBa
JBIDKEHU (HarmpuMep, oJHIMaHue TanTesei). [Ipu 6ere kKakblil 1eHb MPUOaBIATh
1o 5—10 maroB u T. A. 10 ONPEICTICHHOIO MpeJiesia, UHAUBUIYAIBHOIO I KaX10T0
YyeJIoBeKa.

Bne3anHoe nepeHanpsixKeHue CUII Ype3BbIUaiiHO OMACHO JUIsl opraHu3Ma. Hanpotus —
MOCTENEHHOCTh B OBJIQICHUU YIPAKHEHUSIMH NPUBOJIUT K YKPEIJIEHUIO BCETO
OpraHu3Ma, JIeJaeT 4eJIOBEeKa 3J10pOBEE, BHIHOCIUBEE, BEAET K JOJITOJIETHIO.

Emte cuntaro HEOOXOUMBIM CKa3aTh HECKOJIBKO CJIOB O MOE€M OTHOIIIEHUU K MEJIUIIUHE
U OWoJIOTHH.

TpyaHO HalTH CITOBA, TOCTATOYHO SIPKUE IS BBIPAXKEHUS BOCXULIEHUS
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NEATENIbHOCTBIO Halllel maptuu u COBETCKOT0 TrOCy1apCTBa, HAMPABICHHOMN Ha
JaJbHEWIlee COBEPIICHCTBOBAHUE MEAUIIMHCKOM MOMOIILM HACEJICHHUIO U Ha
OpraHu3alMIO OT/IbIXa JtoJel. MeauirHa, MeTMIUHCKUE pAOOTHUKHU JENA0T
OTPOMHOE, TIOJIE3HOE Aen0. MHe, paBaa, KaXeTCs, YTO B HEKOTOPBIX CIydasiX
MEJIMKH, aKTUBHO TOJIb3YSCh MEIMKaMEHTaMU, HEIOOIIECHUBAIOT POJIb TAKOTO (PakTopa,
KaK CaMOCTOSITEJIbHOCTD JKUBBIX KJIETOK, KOT/Ia JI UX O3[I0POBJICHUS, Pa3BUTHUS U
MIEPECTPONKH YETIOBEK CYMEET CO3JaTh COOTBETCTBYIOIINE YCIOBUS BHEIIHEW CPEJIBI.
3/1eCh NOSABIAETCS MMUPOKOE MOJIE ISl MHTEPECHEUIIINX UCCIEOBAHUM.

Ecnu, Hanpumep, 06€3 TPEHUPOBKHU 3aHIATHCS Tpediieil, To mocie yaca paboThl Ha
BECJIax JaJOHU MOKPOIOTCA KPOBABBIMHU ITy3bIPSMHU, TaK KaK KJIETKHU €IIE HE
MPUCTIOCOOMITHCH K HOBBIM YCJIOBHSIM BHEITHEH CPEIIBI -- TOCTOSHHOMY TPEHHIO O
nepeBo Becsia. OJIHAKO €M K TOJAOOHBIM 3aHSATUSIM TIOJIOUTH MOCTETIEHHO U pa3yMHO,
KaK U CIeyeT MOCTYINaTh B HaYaje 3aHSITUH JIIOOBIM BUJIOM CIIOPTa, TO YEPE3
HECKOJIBKO JTHEN Ha PyKaXx MOSIBATCS KECTKHE MO30JIM. S| paccMaTpuBall 1oj
MUKPOCKOTIOM CTPYKTYPY IMPEAKHUX U HOBBIX KJIETOK. Y HUX HET HUYEro o01iero!

KTO 1y 4T0 KOMaHI0BAJIO 3TOW PEKOHCTPYKIIUEN, KEM COCTABIISIJICS MPOEKT
NePECTPONKHU, JeNalICS paciyeT Ha MPOYHOCTh, KaK OCYIIECTBISIIOCH HAOIIOICHHE 32
TeM, YTOOBI BCE MPEKHUE KIECTKU €TMHOBPEMEHHO HaYa Iy U 3aKOHYWIHN paboTy 10
CBOEMY IE€PEYCTPOICTBY, IOUEMY 3Ta MEPECTPONKA HE OXBATHIIA BCIO KOXKY JIaJJOHH, a
3aKOHYMJIACh NMEHHO B OCHOBAHUH MAJIbLIEB?

K BenmkoMy coxkaleHuro, Ha BCE 3TH BOIPOCHI, KAXKYILHUECS TAKUMHU IPOCTHIMH,
COBpEMEHHasi OMOJIOTHS TTOKA OJJHO3HAYHOT'O M OKOHYATEJILHOTO OTBETA HE JAET.
Bekamu CII0)KHAIIOCH MHEHUE, YTO YEJIOBEYECKUN MO3T — CIIOKHEHNIIEE TBOPEHUE
MIPUPOJIBI SBIIIETCS anlo(e030M €€ ACSITENHLHOCTH U YTO OH MOKET PYKOBOJUTH JIFOOOM
MEPECTPOUKON IESITENLHOCTH KIIETOK, B TOM YHCJIE U TAKOM, O KAKOU S TOBOPUJI BBIIIIE.
[To3BoutI0 cebe BO3pa3uTh: a HE CMOCOOHA JTU KJIETKA K CAMOCTOSATEIIbHBIM JIOTHYECKUM
nerictBusiM? Benb ¢ TOMOIIBIO JIEKapCTB 5 €/1Ba JIM CMOT Obl 00pa30BaTh HA CBOUX
JAJIOHSX TaK OBICTPO MO30JIM B HY>KHBIX MECTax. A OT BO3/ICHCTBUSI BHEIIHEHN CpeIbl
OHH MOSBWINCH, U OY€Hb OBICTPO.

BoTt nouemy MHe KaxeTcs, 4TO HY’KHO UCKaTh TaKUE yCIOBUS BHEIIHEHN Cpelibl, TPU
KOTOPBIX KJIETKH CaMU Obl OUUIIAIKCH OT IIJIAKOB — TJIABHOW MTPUYUHBI CTApEHUSI,
caMu OBbI UCIIETISITUCH OT OOJIe3HEH ¢ IMTOMOIIBI0 MU e U300PETEHHBIX JICHKOITUTOB,
¢daroB u T. 1., caMu ObI MEHSUIH CBOIO CTPYKTYpPY U (OpMY B HYKHYIO CTOPOHY H,
HAKOHEIl, CaMU IPUOOpeTalId KaueCcTBa, HEOOXOAUMBIE TSl IOCTHKEHHS YeITOBEKOM
aAKTUBHOTO JIOJITOJIETHSI.

Bot umenHo Haj 3ToM 3a7a4eil B TeUeHUEe TPUALATH JIeT 51 U padborato. Eciou Tpuanath
JIET Ha3aJ MHE ObLIO TPYJHO J0Ka3aTh, UTO PEIIalollee 3HAUYCHUE ISl 5KU3HU UMEIOT
3JIEKTPO3apsi/ibl, MOHBI, SJIEKTPOMATHUTHBIC MOJIs, B3aUMOJICHCTBYIOIIUE B MOJIEKYJIaX,
KJIETKaX U HEPBHOM CHUCTEME, TO ceiuac ATOT TE3UC MPU3HAH OUOJIOTaMH U U3y4aeTCs.
Hanpuwmep, He Tak gaBHo Bbinia kaura I'. A. CepreeBa «buoputrmsl u 6uochepar.
Tam, B 4aCTHOCTH, CKa3aHO:

«B 1969 rony Hamu ObL7T yCTaHOBIIEH TaK Ha3bIBaeMbli OMOIa3epHbIi 3 PexT Mo3ra.
bnaronaps aTomy 3¢ heKTy MOKET BO3HUKATH U3TYUCHUE IICKTPUUECKON BOTHBI B
OKpY>KarollleM IMPOCTPAHCTBE, KOTOPOE PETUCTPUPYETCS C HOMOILBIO
BBICOKOUYBCTBUTEBHBIX IETEKTOPOBY.

B 310l KHUTE paccKa3bIBACTCS M O TAKUX MHTEPECHBIX HaOmMoaeHUAX: «...Ilepenaap
BJIQYKHOCTH PAaBHOCWIBHBI 3((PEKTy, KOTOPHIN MOT ObI HAOTIOAATHCS TIPH
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panaIiMiOHHOM BO3/IEHCTBHH, BHI3BIBAIOIIEM TsDKEIIbIE 3a00JICBaHIS KPOBETBOPHBIX
dbyHkunii Mo3ra. Peskue koneOaHust TaBIEHUS. .. TPUBOJIAT K TAKMM 3a00JICBaHUSIM,
KaK TUIIEPTOHMUS,.. pEIUANBAM CEPACUHO-COCYAUCTHIX 3a00seBanuil. I3menenus
HaMPsHKEHHOCTH AJIEKTPOMATrHUTHOTO TOJIS BIUMSAIOT HAa OUOAJIEKTPUUECKYIO
aKTUBHOCTb MO3Ta.

B psine ctpan (1o paauo) nporHo3upyercst O0MoMeTeopoIornyeckas 00CTaHOBKa.
AHanoruyHble BOMPOCHI 5 U3yyan 0oJiee IBaJATH SATH JET U MPUIIEN K
3aKJIIOYEHUIO: KJIETKHU YeJIoBeKa HE00X0IuMO o0eperatb OT HeOIaronpusiTHhIX
BO3JICCTBUI BHEIIHEN Cpelibl. B KauecTBE MepBOHAYAIIBHONU MEPHI I TIPEIIOAKUI
3a3€MJICHHE KJIETOK, TO €CTh IPUCOEANHEHNE UX BHEIIIHETO AJIEKTPUUECKOTO
MOTEeHIMAIA K moTeHuany 3emian. [logpo6Ho 06 3TOM OyIeT cka3aHo B
COOTBETCTBYIONIEH TJIaBE.

I'masa II O POJIN KJIAITAHOB B BEHAX

[Iutanue u OYHIIICHHUC KIJICTOK.

buoxumuyeckux n 6M0GU3NIECKUX TPUUUH CTAPCHUS YEJIOBEKa, T0-BUIUMOMY,
O4YeHb MHOTO. MHE AyMaeTcs, ra MmepBoe MECTO CMENI0 MOXKHO IMMOCTABUTh
3arpsi3HEHHE, 3aCopeHure (WK 3alTAKOBBIBAHNE) KIIETOK U MEKKIIETOUHOTO
IPOCTPAHCTBA OTXOJaMHU HEMPEPHIBHO MPOTEKAIOIIETO OOMEHA BEUIECTB, IPOTyKTaMHU
OKHCJICHUSI.

[Tpurnamaro Bac BCMOMHHTH IMTKOJIBHBIE TOJIBI, YPOK OMOJIOTHH, HA KOTOPOM HAYaI0Ch
3HAKOMCTBO C OJHOKJIETOYHBIMH OpTaHU3MaMHU. BBl TPUHUKIIN K MUKPOCKOITY H
YBUJICNH, KaK )KUBET aMme0a. BoT mpoaykTel 0OMeHa BEIIECTB, MPOHUKAS BHYTPh 3TOTO
MPOCTEHIIIEro opranu3Ma uepe3 00010uKky (MeMOpaHy), MOCTENEHHO BCE YBEIIUUUBAIOT
¥ YBETTMYHUBAIOT 00BbEM aMeObl JI0 OTpeAeNICHHOTO Mpeiesia HaChIIeHus . 3aTeM O/
JEHCTBUEM B MEMOpaHe MEXaHUIECKUX CHJI PACTSHKCHHS ameOa COKpaIaeTcss U TaKuM
00pa3zoM 4yepe3 MUKPOCKOTTMYECKUE TIOPHI (BaKyOJIM) CBOCH 000JI0UYKH U30aBISAETCS OT
0TOPOCOB MPEBIYIIETO KA OOMEHa BEIECTB U OKUCIeHus. BOT Tak mpupozaa
OpraHu30BaJia MUTAHUE )KUBBIX KJIETOK U OYMCTKY UX OT IuiakoB. Kak BumuMm, ¢
3a/1aueil MUTaHUs KUBBIX KJIETOK MPUPOJIa CIIpaBUiIach OJECTSIIE, UCTIOIb30BAaB
AIIEKTPUUECKUE MOJICKYJISIPHBIC CUJIBI U AJIEKTpUUecKue cuiibl KynoHa, 3aKoHbI
AJIEKTPOIHI00CMOCA U Tak Aaniee. Ha Temy pacumdpoBku MexaHU3Ma MUTAHUS KIECTKU
HaIMcaHo MHOTO TpyaoB. CO3/1aHbl TEOPUHU TIEPECHOCUYNKOB, aKTHBHOTO TIEPEHOCA,
nuHoIeTo3a. He Oyaem yrimyOnarbes B 3tu Teopuu. CKakeM TOJIBKO, YTO C MUTAHHEM
KJIETOK J1eJI0 00CTOsIII0 OBl COBCEM 0JIAaronoIyqyHo, €Ciiu Obl, HAaKOHEIl, ObLITH
pa3paboTaHbl MECSAYHBIE PALMOHBI JUIS JIFOJIEH Pa3HbIX BO3PACTOB U MPOQeccuil.

K coxanenuro, ¢ 04UCTKON KIETOK OT OTOPOCOB MPOAYKTOB 0OMEHa BEIIECTB
(1UT1aKOB) MPHUPOJIA CIIPABUIIACH TIOXO0. TOIBKO MEXaHUYECKUM OeCIIpepPhIBHBIM
JBIKEHUEM IO/ ICHCTBHEM CHJI YIIPYTOCTH OCYIIECTBIISICTCS OYUCTKA, M TO HE TIOJTHO,
TaK Kak MMOCJe KaXKI0To IUKJIa COKpAIICHUS B KJIeTKe (1 aMme0e) OCTaeTCsl HEKOTOPbIi
00beM, B KOTOPOM COJIEPKATCS U IIAKH, TOCTENEHHO OCAXIAIOIINECS HA BHYTPEHHUX
opraHax 1 MeMOpaHax KJIeTOK. Takum o0pa3oMm, IS OAIePKaHus )KU3HU U
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CaMOOYHCTKH OT IIJIAKOB BCE KUBBIE KJIIETKU JIOJKHBI HAXOJUTHCS B COCTOSTHUH
HEIMPEPHIBHON MUKPOBUOPAIIHH, a CIEA0BATEIBHO, U )KU3Hb — 3TO OECIPEPHIBHOE
JIBUKEHHUE.

Ho denoBedeckuii OpraHu3M COCTOUT U3 OECUMCIICHHOTO MHOXKeCTBa KieTok. [llnaku
U Jpyrue XuMHUYeCKue BeIleCTBa, BEIOPOIIIEHHBIC Yepe3 BHEIITHUE MeMOpaHHI,
coOMparOTCs B MEXKKIJICTOUYHOM ITPOCTPAHCTBE, OTKY/Ia BCACKIBAIOTCS B TUM(paTHUYECKUE
1 KPOBEHOCHBIE COCY/IbI, TIe 00pazyeTcsl BeHO3Has1, oTpaboTaBiias KpoBb. OHa
JBIDKETCS K CepIITy IS TalibHeHIIe Tpanchopmaliiy B IEYeHH, MOYKaX, JIETKUX U T.
1.

Kak nipoct u 3¢ dexTeH nporecc muTaHus KJIETKA U KaK CI0KEH, U3BIIKCT U J0JI0T
MyTh MIJJAKOB JIO TOTO MOMEHTA, KOT/Ia OpTaHU3MY, HAaKOHEII, YIAeTCs N30aBUTHCS OT
HUX. M0OXHO ce0e MpeICTaBUTh, CKOJIBKO HAa 3TOM IYTH «TUXUX 3aBOJICH, T/I€ IIJIAKU
MOTYT OCE€JIaTh, CIOBHO WJI Ha JIHE peKu!

(Mexny npounm, B 1973 roay B Tpyznax YUKarckoro yHUBepCcHUTeTa Ony0IMKOBaHa
paboTa, B KOTOpOW OCHOBHOW MPUYMHOMN CTAPEHUS JIIO/ICH OTMEYAJIOCh MOCTEIIEHHOE
OCEJIaHME NIAKOB B MEXXKJIETOUHBIX MTPOCTPAHCTBAX, B TOM YUCJIE U MO3TOBOIO
BEIIECTBA. DTO COOOIICHHE TIOATBEPANIIO THIIOTE3Y O BPEJIC MIJIAKOB, BHICKA3aHHYIO
MHOIO TPHU/ILIATH JIET Ha3ax).

JIBI>KEHHE BCEX ATUX OTPAOOTAaHHBIX BEIIECTB MEXTY MUJIJTMOHAMU MUJJIMOHOB
KJICTOK 10 U3BWJIUCTHIM IIEIISIM MEXKIETOYHOTO IIPOCTPAHCTBA HEBO3MOXKHO cebOe
MIPEACTAaBUTh 0€3 yJacTHsl KAKUX-TO KPYIMHBIX CHUJI, TPUIIOKECHHBIX K IIJIAKOBOM
JKHUIKOCTH U3BHE.

Kakue jxe MeEXaHM4eCKHUE BHEITHUE CUJIbI, CITOCOOCTBYIONINE ABMKEHUIO ITTAKOB B
MEKKJIETOUHBIX IPOCTPAHCTBAX, Mbl MOTJIM ObI ce0e mpeacTaBuTh? X, mo-BUIUMOMY,
TpH.

[lepBasi — 310 cuia BuOparuu kiietok. OHa OUeHb Maja.

Bropas — cuna cxatus KJI€TOK, BO3ZHUKAONIAs MPU MBIIICYHBIX COKPAILICHUSX.
TpeTbsi — MHEPUUOHHBIE YCUIIUS, BOZHUKAIOIIME B TPABUTAIIMOHHOM T0JI€ 3€MJIU MIPU
COTPSICEHUH OpPTaHU3Ma YeJIOBEKa BO BpeMsl XOb0bI, Oera, MPhDKKOB U T. JI.
Od4eBHUIHO, YTO BTOpAs M TPEThsI CHIIBI SBIISIOTCS HanOoJIee 3HAYNTEILHBIMU T10
BEJIMYMHE U PEIIAOIIMMU 10 3HAYEHUIO.

...MUJITMOHBI JIET YEJIOBEYSCTBO HE TOTOBHIIO ce0e HU 3aBTPaKH, HU 00€/IbI, HU
yXKUHBI. Pazymeercs, He CyleCTBOBAJIO CTOJIOBBIX M PECTOPAHOB. B moncKax nmuTaHus
JUIs1 ce0s1 U CBOMX JIeTel MepBOOBITHBIN YEJIOBEK JOJKEH ObLT OeraTh BeCh JCHb.
berats u 60poThes. berath TOUHO Tak, Kak cerojHs Oerarot 3aiiibl, Boiku. Ho BOT
YEeJI0BEYECTBO U300PEN0 KOMbE, JIYK, HOXK, KOJIECO, aBTOMOOUIIb, IU(PT, AUBaH, 00YBh
Ha PE3UHOBOU MoomBe. £, KOHEYHO, YTPUPYIO UCTOPHUIO PAa3BUTHS MaTEPUATBLHON
KYJBTYpBI, HO (DakT ocTaeTcs (PaKTOM: COBPEMEHHBIN YeJIOBEK, 0COOCHHO TOPOKAHUH,
MOJTHOCTBIO OTOPBAJICS OT JIEKTPUUECKUX 3apsAI0B 3€MIIH, B XOAE Pa3BUTHS
IUBUJIM3ALUM PACTEPSIT BCE CBOU MPUPOIHBIE MHCTUHKTBI U OKA3aJICs Mepe
HEO0OXOIMMOCThIO CAMOCTOSITEIILHO OOPOTHCS 332 COXPAHEHUE, 03JJ0POBJICHUE U
MPOJIJICHUE KU3HMU.

B TeyeHne MUIIITMOHOB JIET B TPOLECCE IBOIIOLIUMHU TPUPOJA KOHCTPYUPOBAJa U B
TEMIIE, YPE3BBIYANHO JAIEKOM OT TEMIIOB HAYYHO-TEXHUYECKOTO MPOrpecca,
COBEpUIECHCTBOBAJIA HAIIIM BHYTPEHHUE OPTaHbl: CEPJILE, TOYKH, KETyA0K, KUIIICYHUK,
MBIIIIIIBI, MO3TOBOE BelecTBO. Ho koe-uTo oHa, BUAMMO, HE ycrena qopadorars. Bee
9TH OpraHbl (HOPMHUPOBAIUCH B YCIOBUIX BHICOKON (DM3MUECKOM aKTUBHOCTH — Oera,
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MBIIIEYHBIX COKPAILIEHUM, HENPEPHIBHBIX (32 UCKIIOUYEHUEM YacOB OTJIbIXa U CHA)
COTpSICEHU OpPTaHU3Ma B TEUEHUE MHOTHX YaCOB.

He naiins npyroro, 6osee 3 peKTUBHOTO KOHCTPYKTUBHOTO PEILISHUs], TPUPOa
MMEHHO 3TH, UHEPIIMOHHbIC, TPABUTAIIMOHHBIE CUJIBI TPSICKU U CUJIBI MBIILICUYHBIX
COKpAIIEHNUI UCITOIb30Baja JJIsi OYUCTKH KJIETOK U MEXKJIETOYHBIX MPO-

CTPaAHCTB OT BPEJIHBIX, sl ObI CKa3aJl THOCIBHBIX, IS OpraHru3Ma IIUIAKOB, TOCTEIICHHO
HapYIIAIOIIUX MPOIIECChl OKUCICHUS, 0OOMEH BEIIECTB B KJIETKAX M 3/I0POBbE
yeJIoBeKa.

Mexay npoynMm, pa3BUTHE HAYKHA U TEXHUKH MIPUBEJIO K BOSHUKHOBEHUIO CUTYaIlUH, B
KOTOPOM BOOOIIE NCUE3aET BOBMOKHOCTh KaKUX-JIMOO COTPSICEHUM, PE3KO
YMEHBIIIAETCS TOTPEOHOCTh B MBIIIIEYHBIX COKPAIICHUSIX U YCUIIEHHBIX OMOTOKax. S
MMEI0 B BUY KOCMUYECKHE TOJIETHI, KOT/Ia YEJIOBEK OKa3bIBAECTCS B HEBECOMOCTH.
JlnutenbHOE IpeObIBaHNE B YCIIOBHUSIX HEBECOMOCTH MOYKET NMPUBECTHU K TUIOXHUM
MOCJICJICTBUSIM, TIOATOMY KOCMOHABTHI UICKYCCTBEHHBIM ITyTeM BO30YXIAIOT TOKU
JEUCTBUS JUIsl COKPAIIEHUS MBIIII] ¢ TOMOIIBIO CIEIUAIbHO CO3/ITaHHbBIX JJIS 3TOU
1[EeJTH TPEHAXEPOB, MPUOOPOB U MEXAHU3MOB.

3aueM npupoJia co3aaia KiianaHbl B BEHaX

«AHaTOMUS YEIIOBEKa», MEPBBIN YUeOHUK CTYICHTa MEIUIIMHCKOTO MHCTUTYTa, OYeHb
OAPOOHO pacCKa3bIBACT O CTPOCHUH YEJIOBEUECKOTO TeJia, HO HE JacT OOBICHCHUS
(GYHKIIMOHATBLHOM 3aBUCMMOCTH BCEX JIeTallel HaIllero opraHu3mMa. MHe KaxeTcs, He
MEHee MmoJie3eH OblT Obl YyueOHUK « KOHCTpYKITHS YeoBeKay, MoJ00HO TOMY KakK IS
WHXXEHEpa-MoTopHcTa o0s3areneH yueOHuk «Koncrpykuus asurarens». Ho, k
cokajeHu10, KHUTH «KOHCTPYKIIMS YeJIOBEKa» KYNMUTh HEJb3s, IOTOMY UTO €€ elle
HUKTO He Hanucal. CoBpeMeHHas (PU3MOIOTHS, XOTS U MPOABUHYIACH JAJIEKO BIEPE/I,
BCE K€ €llle He pacin(poBaia MHOTUX (DYHKIITMOHAIBHBIX 3aBUCUMOCTEN U
MEXaHHU3MOB JICATEIIBHOCTH J1a’K€ OCHOBHBIX OpraHOB uesoBeka. J{o cux mop,
HanpuMep, He 0OBSICHEH MEXaHU3M MBIIIEYHOTO COKpalleHus. BOoT mouemy MHe
XO0UYeTCs B MIEPBYIO OUepelb MOPA3MBIIUIATh O HEKOTOPBIX CKPBITHIX OT TJ1a3 AETaIsIX
KOHCTPYKITMH HAIIero OpraHu3Ma, pa3o0paThCs B MEXaHU3ME X B3aUMOJICHCTBUS U
MPEIOKUTH CIIOCOOBI TTIOMOIIM 3TUM JICTAJISIM B X OUYCHB Ba)KHOM pabore.

Wrak, moj 1aBJICHHEM CHJI COKPAIICHUS CepICYHON MBIIIIIBI K 000JI0YEK apTepuid
CBEXas apTepuaibHasi KpOBb PaCIpeIeIICTCs 10 BCEMY TEJly YEJIOBEKA Uepe3 CETh
apTepUid U KaMMJUISIPHBIX COCYJIOB, MUTAIOIINUX KJIETKU U OTBOJSIINX MPOTYKTHI
0oOMEHa BEIIECTB.

B npouecce nBukKeHU MO KamuJusipaM 3Ta K€ KPOBb OTHUMAET Y MEKKJICTOUHON
TuM@BI OTOPOCHI peakinil OKUCICHUSI U 1IJIAKH, YTO MPEBpaIllaeT apTepUuaIbHyIO
KpOBb B BEHO3HYIO.

HyxH0 00paTuTh 0c0O00€ BHUMAHUE Ha TO, YTO MPHU ABUKEHUU 110
MHKPOCKOTTMYECKUM KaHalaM KalWUIIpoB, UMeronux auaMmeTp okomno 0,005 cm,
BEHO3HAs KPOBb TEPSET MOYTH Bce AaBiieHue (puc. 3), Ha nBuxeHue ee BIUIET MOICOC
B aJIbBCOJIAX JICTKUX.

KakuM e KOHCTPYKTUBHBIM pEIICHUEM IPUPOIa 0OECIIeUIIIa MPOIBIKCHHE
BEHO3HOU KPOBU K CEPJILY U MOIBEM

€€ OT MaJbIEB HOT JI0 OeJpa U OT MaJIbIIeB PyK 70 mieda? YToObl OTBETUTH HA
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Prc. 3. Coornouckune
APOXOAHKY CcueHull B apiepun

B RAMMAMIAX # 4 BeHE  HTOT BOIPOC, HY’)KHO BHUMATENIbHO PACCMOTPETH MPOJOJIbHBIN
paspe3 BeH JIF0OOM U3 HalllMX YEThIpEeX KOHEUHOCTEN (puc. 4).
Oxa3bIBaeTcsl, BCSl BHYTPEHHSISI IOBEPXHOCTh BEH OT MAJIBLEB PYK J0 IIJIeYa U OT
nayblieB HOT 710 Oespa yepe3 NPOMEXYTKH OKOJIO YEThIPEX CAHTUMETPOB CHAOXKEeHa
IPUPOJION MEIIOUKaMHU-KIIallaHaMH, ITOI00HBIMU CepJICUHbIM KiarnanaM. OHH
MO3BOJISIIOT MPOITYCKaTh KPOBb TOJIBKO BBEPX, B CTOPOHY CEP/Ia, U 3aKPbIBAIOTCS IIPU
oOpaTHOM TOKe (puc. 5).
Kaxxapiil knanas Juist Mpoxo/ia KUIKOCTH — JIMIIHEE CONPOTUBIICHUE. 3a4eM K€ B
TaKOM CJIy4ae BBOJMTH 22 KJIANIAHHBIX COITPOTUBIICHUS HA BEHAX HOT U 17
CONPOTHUBIICHUI HAa BEHAX PYK, €CJIH M1OCJE KAMJUISIPOB MTOYTH BCE JIABJICHUE B
KpPYHHBIX BEHax BOoO1Ie ucue3aet?!
[Tpu KaxI0M COKpAIIEHUH MBIIITH UX TOMEPEUHBIA pa3Mep YBEIHMUNBACTCS, BEHBI
C)KMMAIOTCS MBITIIIAMH U KPOBb MEXKIY ABYMsI KJIallaHAMHU yCTPEMIIETCS K CEPIIILy
(puc. 6). Bot kakoe pemienue 3aaauu npuaymaia npupoaa. OHa npeBpaThiIa MbIIIIbI
B Hacochl. Kpome 3Toro, oHa npeaycMoTpena pacpoCTpaHEeHHUE 110 HallleMy
OpraHU3My MPH KaKJIOM COKpAILlEHUU MBILII] CepAlla UMITyJIbca ci1adoil BoJI-
HbI OMOTOKA, BBI3BIBAIOLLETO CIa00€ COKpAILlEHNE MBILII] U JAIOIIET0 100aBOYHbBIN
UMITYJIbC IBHKEHUIO BEHO3HOM KpoBH K cepany. Ho Takoro cnaboro cokpauieHust st
MOJIHOM OYMCTKH OT LIUIAKOB BCE YK€ HEJIOCTATOYHO. /[Ba mpuMepa 3T0 TOKaxXyT.
KaxxaoMy xouercss MTHCTUHKTHBHO MOTSIHYThCS Hocie cHa. Ho moTsiHyThCst MOXKHO,
TOJILKO CHJIBHO Hampsrasi MbIIILbI, TO €CTh BHITECHSS IPU 3TOM U3 MEXKJIETOUHOTO
IPOCTPAHCTBA U U3 BEH OO0JIBILIOE KOJIMYECTBO CKOIMMBILEHCS 32 HOUB 3allJIaKOBAaHHOMN
KpoBU. Tak *e nocTynaroT KOLKH, CO0aKU U Apyrue xKuBoTHbIE. [locie cHa oHn
00s13aTeNTbHO OJKHBI IOTSAHYTHCSI. 3HAYUT, BO BpEMs CHa, KOT/Ia BEHaM MTOMOTaeT
TJIaBHBIM 00pa30M cepJieuHasi MbIIIIA, OYMCTKA KPOBH OT IIJIAKOB HEJIOCTATOYHA.
Ecnu yenoBek BBIHYK/IEH MPOJIekKaTh HE BCTaBas HECKOJIBKO JHEH, a TeM Ooiee
HEJIeJb, TO BCTATh MOCIe OOJIE3HU MPOCTO HET CUJI, UJITH MOKHO TOJIBKO C
MMOCTOPOHHEW OMOUIBIO.
OOBIYHO TymManH, 4TO cI1aboCTh — clieacTBUEe Oosie3Hu. Ho mociie mpoBepku B
HHCTUTYTE KypOPTOJIOTUN BBISICHIIIOCH, YTO JJa)Ke 3/I0POBBIM CIOPTCMEH, MPOJIEKAB B
NOCTEJH HEJeNI0 0e3 IBUKEHHsI, He MOKET X0AUTh. C1aboCTh — CIIEACTBHE
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HapymcHUA HOPMaAJIbHOI'O obOMeHa BCUICCTB B PC3YJIbTATC 3alIJIAKOBbIBAHU S
OpraHu3ma, MCKKIJIICTOYHOI'O ITPOCTPAHCTBA.
BOSMO)KHO, BBl O6paTI/IJII/I BHUMAaHHEC HA TO, YTO A I'OBO-

—

Pic. 4 Kaxanauw s

BCHe Puc 5. Kaananwm o penax supul,

Pud. 6. [Iporauxa renoanof KPORH K CEpany MYCKYALHBIMH CIRATHSIME
(cresa — COKPAMICHRAR MBI, CNpaBs — paccaalnennas).

P TOJBKO O BEHaX KOHEYHOCTEW U HE YIOMSHYJI O INIABHBIX «KPOBEMPOBOAAX),
NPOXOJSIIMX B TyJ0oBULIE K cepaly. [loueMy ke npupona cHaOAMIIa KilallaHaMHi BEHbI
y BCEro YETBEPOHOI'Or0 U IBYHOTOI'O MUpPA TOJIBKO OT KOHEUHOCTEH /10 TJIEUYEBOI0
nosica 1 10 ta3za? Kak ke BEHO3Hasi KpOBb NMPOABUTAETCA K cepAly? BenmoMHum
(burypy 4eTBepOHOTUX, ¥ HUX TOPC PACION0KEH TOPU30HTaNBHO. Clie0BaTENBHO,
KPOBb COKpAIIEHHEM MBIIII] HY’KHO MTOJHAThH TOJBKO 0 Oeapa U 1uieya, Jajibllie OHa
NOMIET caMOTEKOM K cepAny. M To, 4To y 4yesoBeKa, Kak y YeTBEpOHOTHX, HET
KJIAIIAHOB IO TYJIOBMIIY, — €I11€ OJJHO CBUJIETEIBCTBO TOr0, YTO MUJIJIMOHBI JIET HA3aJ,
Korja (opMUPOBAIUCH HALLM OPTaHbl, IPEIKU YeJI0BEeKa XOAMUIIM 110 3eMJI€ Ha YEThIPEX
KOHEYHOCTsIX. OTCYTCTBHE KJIallaHOB Ha PACCTOSIHUM MTOYTH B TIOJIMETpa (HEMHOTO
0oJbllle, HEMHOT'O MEHbIIIE, B 3aBUCUMOCTH OT pOCTa) MOKa3bIBAET, UYTO 00pa3 KU3HU
Ha JIBYX HOTax MPUPOJON JUIsl YeJIOBEKa MPelyCMOTpeH He ObL1, YenoBeka
JEUCTBUTEIBHO CO34aJ1 TPYLI.

['unotesa aBTOpa O POJIHM KJIallaHOB

Brlmie ynomMuHanoch o TOM, YTO Ui BBIBO/IA IUIAKOB U3 MEXKKJIETOYHBIX MPOCTPAHCTB
HY>KHA TIOMOIIIb U3BHE. Teneph s X04Uy U3JI0KUTh CBOIO TUIIOTE3Y elle 00 OJHOM OYeHb
3¢ pexTUBHOM crioco0e UCIOJIb30BaHUs KIIAMAHOB st 00PHObI CO HITAKAMHU.

Hauny c ananoruu, BecbMa Janekoi ot pusuonoruu. Eciaum Hago OTKPHITE OYTHIIKY,
KOTJIa HEeT IITOMOpa, MPOOKY MOXKHO BHIIIMOUTH YAAPOM THUIIA OYTHUIKH O 3€MITIO
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nin O JaaOHb.

Puc. 7. Cxema npubopa [uist 1IEMOHCTPALMKI 3HEPTUYHOTO
MIPOJIBMKEHHUS BEHO3HOM KPOBH BBEPX IOCIE yaapa TpyOkoii (3) mo nHy cocyaa (2),
3aMOJIHEHHOTO XKUAKOCTHIO (1).

OT0 siBIEHUE OOBSICHIETCS TEM, YTO KOJIMYECTBO JABUKCHUS, PABHOE TPOU3BEICHUIO
MacChl JKUJIKOCTH Ha €€ CKOPOCTb, HAITPaBJIEHHOE MIEPBOHAYAIBHO B CTOPOHY PYKH,
BCTPETUB COMPOTUBIIEHUE JIAIOHU, MEHSET CBOM 3HAK M YCTPEMIISIETCSI B CTOPOHY
poOKH, BBIIINOAs €€ paHee COOOUIEHHOM KUKOCTH YHEPTUEH, 32 BBIYETOM IOTEPh HA
TpeHue (puc. 7).

To ke camoe SBJIEHHE MPOU30UIET U C BEHO3HON KPOBBIO, ECIIU JOCTATOYHO CHUIIBHO
yIapuTh KabiykoM o 3eMito. Beeil Macce KpoBH, HaXOs1IEHCsS B BEHaX MEXKIY
KJIallaHaMM, COO0IaeTcsi IpU TOM CKOPOCTh, HarpaBiieHHas K 3emiie. Ho mocine ynapa
Ka0JIyKa 0 3€MJIIO 3Ta KPOBb, OIMPAsICh HA HI)KHUE KJIaaHbl (MbI YK€ 3HaeM, YTO B
00paTHYIO0 CTOPOHY BEHO3HYIO KPOBb OHM HE MYCTSAT), SHEPTUYHO YCTPEMIIIETCS BBEPX
K CepALy.

B kakue xe MOMEHTBI JKU3HHU YEJIOBEUECKOE TEJIO U €r0 BEHBI

UCIIBITBIBAIOT COTPSICEHUS CHIIAMU U YCKOPEHUSIMU, HAIIPABJICHHBIMU K 3€MJIE, BJIOJIb
rpaBUTAlMOHHOrO nossi? Takue yckopeHHst BOSHUKAIOT BO BpeMsi Oera 1 ObICTpoi
xo11b0bI. Ha puc. 8 moka3ana cxema JBUKEHUSI HOT YEJIOBEKa U LIEHTPA TAKECTH €ro
Tena Bo Bpems Oera. [locne Toro kak Hora OyJieT BEIOpOIIeHA BIIEpe ] U Ha Hee
NepeHeceTCs BCS TAKECTh Tena, OeApo YeoBeKa, a CIeI0BATENbHO, U €r0 LIEHTP
TSYKECTU OMUILYT YacTh OKPY>KHOCTHU, PaJInyC KOTOPOI paBeH 1iauHe Horu. [1pu
CJIEIYIOLEM LIare — TO )K€ camoe. B pe3ynbTaTe LEeHTp TAKECTH YesloBeKa Mpu Oere u
Xoap0e

Lnxnonsa

L Puc. 8. Cxema nepeaBrXeHus IO UKJIOUE LEHTPA TIKECTH
(A) uenoBeka nipu xo0ap0€ U O6ere (r — ayMHa HOTH, P - HeiCTByIOIINE CHITBI).
OTHMCHIBACT IIUKJIOUTY. Y CKOPEHUS TIPH 3TOM HaIpaBJIeHBI K 3emMiie B Touke P. OtH
YCKOPEHHS BO BpeMsi OBICTPOM XOIbOBI U BBI3BIBAIOT Yaphl KAOTYKOB O 3EMITIO, a
CJIeI0OBATENLHO, YAAphl BEHO3HON KPOBH 10 KiiamanaMm. C KaxapIM yaapoM
3allJIaAKOBaHHAS! KPOBh MPOTATKHUBAETCS 10 BEHAM K CEP/IITY, MOJ00HO TOMY, KaK
BBIOpACHIBAETCSA BBEPX MPOOKA U3 OYTHUIKHM MPU yAape JHUIIEM O 3€MITIO.

Cxema MexaHu3Ma ABWIKCHUS YCJIOBCKA IMO3BOJIACT CACIATh €IIC OAHO MHTCPECHOC
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Habmoaenue. Kak n3BecTHO U3 MEXaHUKH, 7Sl IPSAMOJIMHEWHOTO IBUXKEHUS Tela C
MOCTOSTHHOM CKOPOCTBIO HUKAKOW 3aTpaThl 2Heprun He Tpebdyercs. Ho Bo Bpems
NPSIMOJIMHEMHON X0b0bI yenoBek ycraer. Ha uto Tpaturcs ero sneprusi? Kax
TOBOPUJIOCH BBILIE, HEHTP TAKECTU YEJIOBEKA IBUKETCS HE MPAMOJIMHENHO, a 10
LIUKJIOUJIE, TOATOMY LIEHTP TSHKECTH P Ka)KJIOM 1Iare MOJHUMAETCS U OIyCKaeTCs
MIPUMEPHO HA BOCEMb CAHTUMETPOB P JJIMHE HOT B 1 MeTp.
Ecnu npunATh Bec uenoBeka 3a 80 KUjIorpaMmoB, TO coBepiliaeMasi paboTa noabema
IIEHTpa TSHKECTH MPU KaXKOM I1are Ha 8 caHTuMeTpoB OyneT paBHa: 80X0,08 — 6,4
kuiorpammometpa. (He cuurast TpeHus u moreps).
Ecnu yenoBek 3a 0JIUH Yac NpouaeT 5 KUJIOMETPOB, caenaB 6250 maros, To OH
3atpatuT 6250X6,4, To ecTh coBepmuT Oecmosne3nyto padbory B 40 000
KIWJIOTPaMMOMETPOB, YTO paBHO MOIIHOCTH B 0,15 momaauHoi cuibl! A yduThiBas
NOTEPH HAa TPEHUE MIPU OMYCKAHUU MIPH KAXKJIOM IIare U NpuHUMas Ko uimeHT
IIOJIE3HOTO IEUCTBUSA MEXAHU3MA HOT PaBHBIM NpUMEpPHO 0,5, HETpyAHO IMOACYUTATS,
YTO 001Ias 3aTpadyeHHas MOIITHOCTH OyeT okosio 0,3 JomaanHOl CUITbL. DTO U
BBI3BIBAET YCTAJNOCTb.
PaccmatpuBas MmexaHu3M X0Ib0bI ¢ MHKEHEPHOU TOUKHU 3PEHUS, TPUXOIUIIIH K
BBIBOJIY, UTO IIPUPOA JIJIsl YETBEPOHOTHUX U JIBYHOTHX CYIIECTB BhIpaOoTalia B
KOHEYHOM CU€Te JOBOJBHO-TAKH HECOBEPIICHHYIO CXEMY MHOTO3BEHHOI'O YCTPOMCTBA
JUIS TIepeIBKEHUs. DTa cxema TpedyeT O0bIIoN U3JIUIITHEN 3aTpaThl SHEPTUH,
CONPOBOXKIAOLICICS YCUIICHHBIM BBIICJIEHUEM [IUIAKOB, KOTOPBIE K TOMY K€ HAJl0
€11 MOJHATH Ha BBICOTY B IIOJITOpa MeTpa A0 cepaua. [loaTtomy BecbMma moJie3HO
MCITIOJIb30BaTh BHELIHETO MOMOIIHUKA — y/1apbl KAOJIYKOM WJIM BCEH CTYIHEN O
3eMJIIO BO BpeMsl ObICTpOM X0ap0b1l. HO /15151 3TOr0 HYKHO XOAUTHh HE COBCEM TaK, Kak
MBI PUBBIKIIM € AETCTBA. PanmoHabHON X01p0€ 1 O€ry Hy>KHO YUUTBCSl Y TYPUCTOB U
MapadOHIEB, Y KOTOPbIX IIEHTP TSHKECTH MONPHITHBAECT OYEHb MaJIO M KaK CIIE/ICT-
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Puc. 9. lllecTs mociienOBaTENHLHBIX

JBIDKECHUH Teja IpY IpaBUiIbHOM Oere 0e3 morbeMa IeHTpa TshkecTH. Pasbl onmopsl —
/,2,3,4, dba3sl moera — 5, 6.

BUE 3aTpaThl SHEPIUH Ha MEPEBUKEHNE CPAaBHUTEIBHO HeBeNUKH. [locMoTpuTe Ha
cxemy Takoro Oera (puc. 9). LleHTp TskecTH JBUKETCS MOYTH MPSMOJIMHENHO.
HuTepecHslii oAcUYeT CyMMapHBIX M3MEHEHHM SHEPTHH, CBSI3aHHBIX ¢ 0OOMEHOM
BEILECTB B OPraHU3Me 4esloBeKa, poussen J. boiut. IlockonbKy npeBpamenue
KHCJIOpOJIa B BOJY MPOUCXOAUT IIPU YYaCTUU aTOMOB BOJIOPOJA U AJIEKTPOHOB, OOIIYIO
BEJIMYMHY [TOTOKA 3JIEKTPOHOB B HAIIIEM TeJIe MOKHO BBIPa3uTh B amriepax. Mcxonas us
TOTO, YTO B COCTOSIHUM TTOKOS HAIll OPraHu3M MoTpeOsieT 264 KyOndeckunx
CaHTHMETpa KUCJIOPOAa B MUHYTY U UTO JUJIsl 00pa30BaHUs BOABI KaXKJAOMY aTOMY
KHCJIOpOJ1a HEOOXOAMMBI IBa aTOMa BOJOPO/Ia U JIBa 3JIEKTpoHa, D. bost Berancam:
3a KaXKIyl0 MUHYTY BO BCEX KJIETKAX HAIIEro TeJia K KUCIopoay npurekaet 2,86.1022
AJIEKTPOHOB, DTOT «TOK» IOCTUTAET 76 amrep.

[ToapITOXXMM HalM paccykaeHus. OUUCTKY KJIETOK OT HUTAKOB MPUPO/IA BBIMOIHSIET
Tpems mpruemamu: 1) mytem OecnpepbIBHOM, HO OYEHb c1ab0i BUOpaIMKU KIETOK
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OMOTOKaMH HEPBHBIX UMITYJILCOB; 2) BRITECHEHWEM ITUTAKOB U3 KJIETOK U
MEXKJIETOYHOTO MTPOCTPAHCTBA O1aroaapst OOJIBITUM CHJIaM COKPAIIEHUS MBI 1 3)
3a CUET SHEPTUYHOTO MPOJABUIKEHHUS IIIAKOB U3 KJIETOK U MEKKJIETOUHOTO
IIPOCTPAHCTBA NHEPLMOHHBIMYA CHJIAMHU BO BPEMSI COTPSICEHUS YEIOBEYECKOTO TEJIa
(6er, ynpakHEHHUS CO CKaKaJIKOM U T. I1.).

Ecnu He ucnonbp3yroTcsl BTOPOMl M TPETHI IPUEMBI, TEJIO TOCTENEHHO
3alllJITAKOBBIBAETCS, PAHBIIIC BPEMEHH JIPSXJICET U B KOHEUHOM CUETE THOHET.
Bubporumnacruka

Komreke yTpeHHUX (GU3NYEeCKUX YIpaKHEHUH HEeAapOM Ha3bIBAIOT 3apsIKOM.
JleficTBUTENHHO, ATO 3apsiaKa O0IPOCTHIO, CBEXKECThIO, aKTUBHOCTHIO HAa BECh
MPEJCTOSIINN JEHb.

Jlaxe o TpeHUPOBAaHHBIC, (PM3UYECKU KPETKUE, 3aHUMAIONTUECS HATTPSHKCHHBIM
YMCTBEHHBIM TPYAOM, ITOCJIE HECKOJIBKUX YaCOB pa0OThl HAUMHAIOT YYBCTBOBATh
TSDKECTH B TOJIOBE. MO3T yCTaer.

A npennararo NpocToe ynpaxKHEeHUE, KOTOPOE MOT'YT BBIIOJHATD JAXeE T€ JIF0IU, KOMY
3ampernieHbl 0er U ObICTpast X0aK0a.

Ecnu mogHsAThCA Ha HOCKAxX Tak, YTOOBI KaOJYKH OTOPBAJIUCH OT I0JIa BCErO Ha OJIUH
cantumetp (puc. 10), 1 pe3Ko OIMyCTUTHCS Ha 01, TO UCTIBITACIID yIap, COTPSICEHUE.
[Tpu 3TOM IIPOU30MIIET TO K€ CaMOe, UTO Mpu Oere u xoap0e: Oaroaaps KiiaraHam B
BEHAX KPOBb MOIYYUT JOMOJHUTEIbHBIA UMITYJIbC JIJISI IBH>KEHUST BBEPX.

DTO0 ynpakHEHUE aBTOP Ha3BaJl «BUOPOTUMHACTHUKOMN.

Takue coTpsiceHHs Tella Hy>KHO JIeJIaTh HE CIella, He Jalle pas3a B cekyHay. Ilocie
TPUALIATH YIPAXKHEHHUH (COTpSICEHUI) HYKHO clienaTh nepepbiB B S—10 cekynn. Hu B
KOEM CJIy4yae He CTapalTech MOAHATH KaOJYKH BBIIIE CAHTUMETPA HAJ MOJIOM.
VYrpaxHeHue 0T 3TOro He cTaHeT 3(PPEKTUBHEE, a JIUILIb BbI30BET HEHYKHOE
YTOMIIEHUE CTYITHEN.

CaunikoM 4acTele COTPSACEHUS TOXke Oecrose3Hbl. B MexKianaHHbIX MPOCTPAHCTBAX
BEH HE yCMEEeT HAKOMMUTHCS JOCTATOUYHAS MOPLUS KPOBH, U €€ BOJHA HE 3aXJIECTHET
CIEeAYIOUIUN «3Taxk» BeHbl. [loMHUTE, B Hauase IJaBbl sl IPUBOAMII IPUMED C
OYTBUIKOM, 3aMIOTHEHHOM KUJIKOCTHIO?

Puc. 10. Cxema cTynHM 4esioBeKa Ipu
ynape maTku 00 1moji. BeHo3Has KpoBb yCTpEeMIISIETCS K CEpILLy.

Ecnu ona OyneT HanmuTa JUIIb 10 MOJIOBUHBI, TPOOKY HU 3a YTO HE BHIOUTH.
[Munponunamudeckuit yaap OyaeT CIuIikom ciao.

[Ipu kaxa0M yrpaXxHEHUH HYXKHO JieaTh He 00Jiee MeCTUIECSITH COTPSICCHUM.
BrInosnHsiiTe UX )KeCTKO, HO HE HACTOJIBKO Pe3K0, YTOObI OHU O0JIE3HEHHO OT/IaBAINCh
B royioBe. COTpsiCeHUs I0JDKHBI ObITh TAKUMHU XKe, KaKre MPUpo/ia MperycMoTpea npu
oere. [loaToMy HUKaKOW OMACHOCTH JJIsl CIUHHOTO XpeOTa U €ro JUCKOB
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BUOPOTMMHACTUKA HE MPEACTaBisieT. Mol OmbIT 3aHATUI BUOPOTUMHACTHKOM B
TEUEHHUE JIECSITUIETUI 3TO MOITBEPKIAET.

B Teuenue nHSA peKOMEHIYIO OBTOPATH YIIPAXKHEHUE 3—35 pa3 Mo OJTHOW MUHYTE.
CuuTato, 4T0 BUOPOTMMHACTUKOM MOJE3HO 3aHUMATHCS JIFOJIAM CTOSYEH U cUIsTuen
paboThI.

TskecTh B TOJI0BE, BO3HUKAIOIIASA OT IPWJIMBA KPOBU B PE3YIbTATE JIUTEIBHON U
HaIpsHKEHHOM YMCTBEHHOM paOOThI, MPOXOAUT MOCIE BUOPOTMMHACTHKHU. ITO
00BSACHSIETCS TEM, YTO MHEPLUIMOHHBIE CUJIBI SHEPTUYHO MPOBUTAIOT BEHO3HYIO KPOBb
OT T'OJIOBBI K CEPALLY.

YcranocTh MPOXOAUT MOCTE MUHYTHOTO 3aHITHS BUOPOTUMHACTUKON BO BpeMs
noAbeMa B ropy. DT MUHYTHBIE YIIPA)KHEHUSI PEKOMEHIYIO JIeNIaTh Yepe3 Kaxble
150— 200 m mogpema. Oco6eHHOo 3PHEKTUBHO CHUMAIOT YCTAIOCTh TAKUE
YIpaXHEHUS BO BPEMSI JTUTEIbHBIX MIOXO/0B, MEIIKOM.

Bubporumuaactuky, mo MoeMy MHEHHIO, CMEJIO MOKHO OTHECTH K JICUCOHBIM BUIAM
GbU3KyIBTYpHI. BBITe 00BACHSIOCH, KaK U TTOYEMY ITPH 3aHATHUSIX BUOPOTUMHACTUKON
YAQISIOTCS IUIaKU. ECIM OCTOSIHHO BBIMOJIHATH 3TH YIIPA)KHEHUS, TO BEHO3HbBIC
KJIAMlaHbl MIEPECTAIOT ObITh «TUXUMU 3aBOJIIMUY». BCTpsixuBaHue opranusma,
cTUMYyIIUpYyIoIee 0osiee SHEPruUHOe MyJIbCUPOBAHNE KPOBU B BEHAX, YCTPAHSET
CKOIUJICHHUE IIJIAKOB U TPOMOBI BO3JI€ BEHO3HBIX KiarnaHoB. Clie1oBaTeNbHO, TPICKa
opranuszMa — 370 3¢ (HEeKTUBHAS TOMOIIb B MPEAYNPEKACHUHN U JICUCHUU Psiia
0oJe3Hel BHYTPEHHUX OPTraHoB, CPENICTBO IS MPEAYNPExKACHUS TpoMOodieOnTa u
naxe HH@papkTa (MUKpOTpoMOO(]ieOnTa BEH CEPACUYHON MBILIIIBI).

DTO NOATBEPKIAIOT BCE CTOPOHHUKHA BUOPOTMMHACTUKU. X 04y MPUBECTU B KAYECTBE
npuMepa CBUICTENILCTBO akajgemMuka B. A. AMOapitymsiHa, yCIIeIHO
MOJIb30BaBIIErocsi BUOporuMHacTukou. (I1uceMo mpUBOAUTCS € pa3pelieHUs aBTOpPa).
«Jloporoit Anekcanap AnekcanapoBud!

B nepuon mexay 1966 u 1969 rogamu s HeCKoJIbKO pa3 3a00seBail TpoMO0o(IeOUTOM.
B 1969 roay nocne nedenust tpomoboduiedbuta B O0JbHUIIE 51 CTAT MIPUMEHSTh
npeiokeHHbI Bamu cioco6 BUOpaliMoOHHOM TMMHACTUKH, KOTJIa OOJIE3Hb e111e He
COBCEM IIpoLLIA.

[Tocne AByX-Tpex MecAleB MIPUMEHEHUS 3TOTO METO/Ia MIPOIILIN BCE CJIE/Ibl TOCIEAHEN
6omne3nu. [locie 3Toro y MeHst mo4TH yxe JBa roja He Obuto TpoMOodiedbura. Mue
Ka)KeTCs, 4TO TMpeiaraeMbiii Bamu crioco0 aelicTBUTEILHO TTIOMOTAeT MPeIynpekaaTh
TpoMOO(hICONTHBIC SIBICHUS. ..»

B nepuoanueckoi neyaTH s HEPEIKO BCTPEUA0 COOOIIEHUS, KOTOPBIE MOATBEPKIAIOT
MOJIB3Y TPSCKH, BUOpariuu opranusma. [IpuBeny ogHo Takoe cooOleHue,
onyOJMKkoBaHHOE B JKypHase « TexHuka — monoaexu» Ne 7 3a 1974 roa non
Ha3BaHueM «BepxoM oT mapamuyay.

«B 1952 roxy Ha OnuMnuiickux urpax B XeJIbCUHKHU CEPEOPSIHYIO Melallb B OJTHOM U3
BHJIOB BEPXOBOM €3]1bl 3aBOEBajia aBcTpanuiickas cnoprcMenka . Xaprens. KakoBo
e ObLIIO M3yMJIEHUE MyOJIMKH, KOTJ]a CTaJI0 U3BECTHO, UTO 3Ta CIIOPTCMEHKA B JIETCTBE
nepeHecsa MOJIMOMHUENNUT U I0JT0€ BpeMs Jiexkana B mapainye!

VYcenex Xaprenb HATOJKHYJ MEIMKOB HA MBICIb JICUUTh NOCJIEICTBUS Mapaanya ¢
MOMOIIIbIO0 BEPXOBO# €3/1b1. 1 onbIThl, MpoBoaumble B I'JIP, Anurnuu, [IBeunu u
["onnanauu, y:xe mo3BOJISIOT TOBOPUTH O MOJIOKUTEIBHBIX pe3yJibTaTaX CIOPTUBHO-
TEpareBTUYECKON MeTUIUHBL. Tak, B onHy n3 KIMHUK PPl moctynun
JBEHAAATUIETHUN MAIMEHT C CEPhE3HEMIIINM HApYIIEHUEM KOOPAUHAIIUN JIBUKEHUH.
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Manbuuk He MOT cieTaTh OAUH OOJIbIIE MATU-IIECTH IAr0B, TEPSI PABHOBECHE OT
MaJIeHIIero TOI4Ka, peub ero ObLIa HEBHATHOM, JTUII0 HEMPEPHIBHO MOAEPTUBATIOCE.
Jlaxke Bpauu U CEUATUCTHI MO JIEeYeOHOW TMMHACTUKE HE BEPUIIH, UTO peOECHOK
Korjaa-HuOy b npeojaoseeT Heayr. Ho yxe mocne naTHailuaTi ypoKOB MalueHT
JieprKalcs Ha jomaan 0e3 noctopoHHen nomoiu. [locie TpuamaTy nsaTu ypokoB OH
y>K€ MOT CaM BBITMOJHATH HECJIOKHbIE THMHACTHYECKHUE YIIPAKHEHUS U CJI€3aTh C
nomaau. [Tocne naTuaecSTH YPOKOB OH YK€ CMEJO IyCKal JIOIIA (b FaJoNoM.
CrienuanucThl CYUTAIOT, YTO, XOTS BEPXOBas €3/1a MOJHOCTHIO HE U3JICYMBACT
MOCJIE/ICTBUMN Mapainya, OHa OKa3bIBAET OTPOMHOE MOJIOKUTENIbHOE BIUSHUE Ha
MAIMEHTOB, YKPEIUIIs uX ol1iee PU3NIECKOE COCTOSHUE.

3akiroyasl pacckas 0 BUOPOrMMHACTUKE U €€ BO3/IEHCTBUM Ha OPraHW3M YeJIOBEKa,
XOYeTCS JaTh €IIe TAKKUE COBETHI: BO-NIEPBBIX, 3aHUMASICh BUOPOIrMMHACTUKOM,
CKMMANTE MOKPENMYE YEIIOCTH; BO-BTOPBIX, CTAPAUTECH HE AENaTh YIIPAKHEHUN
oCpeauHe KOMHAThI. JIydie BBIOJIHATh UX B IBEPHOM MPOEME, TI€ MOJI KECTUE,
4yTOOBI HE BBI3BATh HAPEKAHUW COCE/IEH, KUBYIIMX MO BAMHU.

Kak nHano Oerartp

Hu o oxHO# 13 oy isspHBIX OpOLIIOp, peKIaMUPYIOIIMX Oer, HE CKa3aHo, Kak HaJo
XOJIUTh U Kak Oerath. Tenepp, 1 HaJEI0Ch, KAXKIbII YUTATEh TOMMET, YTO MJIaBHAS,
MeJIEHHas X01b0a «CaMOTEKOM» — TaK B OOJIBIINHCTBE CBOEM ME€PEIBUTAIOTCS
MOKUJIBIE JIFOIM — JOJIKHA BBI3BIBATH OLIYILIEHUE YCTAIOCTH, TAK KaK IUIAKU U3
OpraHn3Ma yAaisitoTcs 1ioxo. Ecin ke Bo Bpems IPOTyJIKHU, IMMYCTh JJaKe Ha KOPOTKHUX
OTpe3Kax MyTH, UATH 00APO, OBICTPO, KPYMHBIMU LIATaMH, CTAPASICh CTyNaTh KaKk
MO>KHO KECTYE, ONMUPASICh HA KAOIyK U CTaBsl HOT'Y Ha 36MJIIO BCEH CTYMHEM, 4TOObI
CUJIBHBIMH COKPAIEHUSMU MBI, a TAK)KE yAapaMu, COTPSACEHUSIMHU BCETrO Teja
BBI3BaTh PE3KYIO MTOJHOMEHHYIO OYUCTKY OpraHu3Ma OT HUIAKOB, TO MOCJIE TAKOU
MPOTYJIKH YEJIOBEK YYBCTBYET HE YCTANOCTh, @ OOPOCTh U MPUIIUB CHIL

Tak e KeCTKO Hy’KHO CTaBUTh HOTY Ha 3€MJIIO WJIH T10J1, IPEUMYILECTBEHHO Ha
Ka0JyK, BO Bpems Oera, Oera Ha MECTE U MPU JHOOBIX YIPAKHEHUAX C NPbLKKAMHU.
ber «Ha 1pITIOUKax» HE MOJIE3€H, TaK KaK COTPSICEHUs OCIA0SIOTCS HAMPSHKEHUEM
CTyIHEW, OHU YTOMIISIFOTCS, @ OYUCTKA OT LIJIAKOB YXYIIAETCS.

Jliis mproOpereHuss MaKkCUMalbHON OOAPOCTH U 3I0POBBS KEJIATEIIbHO €KEIHEBHO
oeratb 15—20 MUHYT 10 2—3 KUJIOMETpPA, CTAPasCh CTAaBUTh HOTY Ha MATKY Kak
MO>KHO KECTYE.

K Gery Haso npuyyaThCsi OU€Hb OCTOPOKHO U IMOCTETIEHHO.

B nepBblil ieHb cienaTh AECATh OBICTPBIX 11Ar0B, IOTOM, COTHYB PYKH B JIOKTAX, 5S—
10 maros 0erom. Jlpnmarth Hago cnokoitHo. Ha aBa mara — BJoX HOCOM, Ha JIBa IIara
— BBIJIOX yepe3 poT. Korna nosiBUTCS «BTOPOE AbIXaHUEY, BAOX U BBIIOX HAJIO I€NATh
JUITMTENIbHEe — Ha yeThlpe mara. [1o mepe nmpucnocoOsienust opranusma K Oery
OTPE3KU Il XOAbOBI 111aroM HY»KHO YMEHbIIATh, U, B KOHIIE KOHIIOB, BBl HAYYUTECh
npoOeraTh Mo JBa-TPU KUJIOMETpa B AeHb. [[oKuibie T1011 AOTKHBI BBITTOJIHSTH 3TO
yHOpaKHEHHE, Yepeyst Oer u mar yepe3 Kaxple MoaTOPbl MUHYTHI.

[Tpu 5TOM OYEHDb Ba’)KHO OTMETUTH €€ U TO, YTO TaKOM OET MOJIe3eH HAIIUM
BHYTPEHHHUM opraHaMm. Cepalle, )KeJIyA0K, KHUIIIEYHHUK, IE€YEHb, TIOYKH U JIPyTHUe
OpraHbl HAIIIETO TeJIa B TEUCHUE MIJIJTMOHOB JIET (POPMHUPOBAJIMCH B YCIOBUAX OUYCHb
BBICOKOI MOJBHKHOCTH YEJIOBEKA, B YCIOBHSIX €KEIHEBHBIX COTPSICEHUI BO BpEMSI
Oera, OBICTPOIT X01bOBI, MPBDKKOB, €IMHOOOPCTB U Tak faiee. [loaTomy ceituac, mpu
HallleM cujsueM o0pa3e )KM3HH, BCE 3TU OpPraHbl HYKJAI0TCS B TOMOUIH JIJIsl OYHCTKH
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UX OT HUIAKOB. VIM TOXe HY»HO Kak CIEAyeT «BCTPSAXUBAThCs». HU neyeHb, HU MOYKH,
HU TeM 0oJiee ceplle UHBIMU My TsIMH «IIPOMBITh», KIIPOYUCTUTHY» Helb3s. [loaToMy s
CUYMTAl0, YTO C IOMOIIBIO Oera u ObICTPOI XOAbOBI HA BO3/IyXE [0 MOEH CHUCTEME WJIH,
€CJIM 10r0/1a HE TI03BOJISIET, Oera Tpycloi U X01bObl Ha MECTE B KBAPTUPE MbI
CO3HATENBHO CTUMYJIMPYEM MPOLECCH CAMOOYMIIICHUS HAIIUX BHYTPEHHUX OPTaHOB.
Ho s emie pa3 nmoBTopsio, K Oery Hy)KHO NpUy4aTh OPraHU3M OUY€Hb OCTOPOKHO U
MOCTETNIEHHO, MHAYEe MOKHO MPUUYUHUTH ceOe O0bIION Bpe,

S cumuTaro, 4TO NpeasiaraeéMble MHOKO YIIPAKHEHUS! HY>KHBI HE TOJIBKO IMOYKHJIBIM
oM. ECli MBI XOTUM BOCTIMTAaTh BBIHOCIMBBIX MOJIOABIX JIFOJIEH U BOUHOB, TO
OJIHUM U3 3BEHbEB UX (PUZNYECKOMN MOATOTOBKH JOJIKEH, TO-MOEMY, CTaTh
eXeHEeBHbIN Oer B TeueHue 30 MUHYT, HE MEHEE -C ONOPON HOTH Ha CTYIHIO U HA
IATKY. Takue ke ynpaXHEeH!s OYEHb HYKHbI Hallled MOJIOJIEKH — IIKOJIbHUKAM,
CTYJEHTaM H, 51 yBepEeH, POCTO HEOOXOANMBI JJIsl BEAYUIUX CUASUNUN 00pa3 )KU3HU
WH)XCHEPHO-TEXHUYECKUX PaOOTHUKOB, YUCHBIX, B IPSIXJICIOIIEM TeI€ KOTOPHIX KU3Hb
CJIMILIKOM 4acTO OOpBIBAETCS, KaK 3TO HA OOMIHO, HUMEHHO TOT/a, KOI'1a MO3T
npuoOpeTacT MaKCUMAIbHYI0 HH(POPMAIUIO U OIIBIT.

I'maga II1 O POJIM BUOTOKOB
buoTtoku u oOMeH BeriecrT.

Kakum ObI TsDKEITBIM HU OBLIIO paHEHHE KOHEYHOCTH, JII000T0 XUPypra B MEPBYIO
odepe]ib BOJIHYET, 1€ JIU HepB, Ero B mepByro ouepes 1000 IeHOH cTapaeTcs
CIIacTH

Bpad, Eciu 310 ymaercs, KOHEYHOCTh MMyCTh MEIJICHHO, HO BCE YK€ BO3BpAIacTCs K
HOPMAaJIbHOM JAESATEILHOCTH, a €CJIU HEPB MEpepe3aH, TO OHA TOBUCAET KaK IJIETh.
Kazanock Ob1, apTepuaibHOe U BEHO3HOE KpoBOoOOpailieHue He HapylieHo. KocTsb 1ena.
[Touemy OBI KOHEUHOCTH TOCTIE 3aKUBJICHHUS PaIbl HE OCTaBATHCS 3JI0POBOM €IS
nonrue roasl? Ho 3Toro He nporcxoaut. MbIiibl MOCTENEHHO XYICIOT, KaK TOBOPAT,
BBICBIXAIOT. Jl€10 B TOM, UTO BCJICACTBHE HAPYIICHHUS] OMOTOKOB TIPEKpaIIaeTcss 0OMeH
BCILIECTB B TKAHSX.

Ho Bot npyroit mpumep. Moitooit yenoBek, o01aaatoiuil c1abbiIM1i, HEpa3BUTHIMU
MBIIII[AMHA, HAYMHAET CUCTEMAaTHUYCCKH 3aHUMAThCS TAaHTEIISIMHU, TTIOTOM IIITAHTOH.
Uepes HEKOTOPOE BPeMs €0 CHJIbI BO3PACTAIOT M MBIIIIIBI 3HAYUTEIIBHO
YBEIIMYHBAIOTCS B BECE M pa3Mepax.

CoBpemeHnHas pu3HOIOTHS BCe ITO OOBICHAST Tak. J[J1s Toro 4ToObl COXpaHUIACh
HOpMaJIbHAS CTPYKTYpa U pabOTOCTIOCOOHOCTH MBIIIIIBI WITH JIFOOOTO PYroro opraxa,
OH JIOJDKEH JEHCTBOBATh. A /IS TOTO YTOOBI OH JICHCTBOBAI, K HEMY JOJIKHBI
MOJIXO/IUTHh HEPBHBIE UMITYJIbCHI OT IEHTPAITBHOW HEPBHOM CHCTEMBI.

B nepBoM npuiMepe HepBHBIE UMITYJIBCHI HE MOTJIN JIOCTUTHYTH TE€X MBIIII, KOTOPHIM
OHM MpeTHA3HAYATUCH, IOTOMY YTO MYTh OKa3aycs nepepe3aHHbpM. Bo BTopoM cirydae
HEPBHAs MBIIICYHAS JeATEILHOCTh BRI3BIBAJIACH YCUIICHHBIMA HEPBHBIMU
UMITYJIbcaMH. FIMEHHO 3TO MOBBIIIAN0 OOMEH BEIIECTB B MBIIIIIAX M YBETUIUBAJIO UX
pa3mepsl. UenoBek CTaHOBUIICS CHUJIbHEE.

Takum 00pa3om, u 3TO JoKa3aau (U3UOJIOTH, C TOUKH 3PSHUS BIUSHUS HEPBHBIX
UMITYJIbCOB Ha 3I0POBYIO JKM3HB YEJIOBEKA MOCTOSTHHOE JIBIDKCHHE, (Ppr3ndeckas
KyJbTypa UTPAIOT PEIAIONTYI0 PO, KOO OHU TPEOYIOT MOCTOSTHHOTO HAMPSIKCHHUS
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MBIIIII], YTO BO3MOXHO TOJIBKO OJlarofaps yCUJIeHHBIM HEPBHBIM UMITylIbcaM. OTcrona
SICHAa HEPA3PbIBHAS CBS3b MEXKIY JIEKTPOOOMEHOM U OOMEHOM BEIIECTB B KJIETKaX.
JleT THTEHCUBHO M OECIPEPBIBHO ABUTAIOTCA. B 3TOM NposiBiisieTcs X HEOCO3HAHHOE
CTpEMJICHHE YCHIIMTH OOMEH BelecTB Onorokamu. [loaBukHbIN peOeHOK Beeraa
Kpemue, 310poBee. [loaromy npukazom: «llepectanb BEPTETHCSA, TOCUIU XOTh
MHUHYTKY CIIOKOMHO» — POJUTEISAM HY>KHO IOJIb30BATHCA OCMOTPUTEIBHO. JTO BEIb
BMEIIIATEIHCTBO B MIPOLIECC POCTA KIETOK peOCHKA.

BosneBas rumHacTuka

EskeTHEBHO yTpOM s MUHYTHI TPH 3aHUMAIOCh pa3pabOTaHHON MHOIO BOJIEBOU
TMMHACTUKOM MPSMO B IOCTENN. /IBa Wi TpU pa3a B I€Hb MOBTOPSIIO €€, CUJA B
Kpecye y MUCbMEHHOTO cTona. [1o MoeMy MHEHHIO, 3TO TMMHACTUKOW MOJIE3HO U
Jake HE0OXOIMMO 3aHMMAThCS TAK)KE BO BpeMsl 00JIE3HU, KOTJIa BpauOM IMPOMNKCaH
ITOCTEIBHBIN PEKUM.

CrnepBa HaJ0 pacciaabUTh BCE MBIIILBI, a 3aTEM MOCTENEHHO NPEIEIbHO CHIIBHBIMU
BOJIEBBIMH MMITYJIbCAMU Pa3 MO AECATH HANPSTATh UX HE IBUTASCH.

CHauaJia HaJ10 HanpsAraTh MBIl TAIBIEB HOT, IOTOM UKPOHOKHBIE MBIIIIIbI, 3aTEM
IIOCJICIOBATEIBHO HANPSTaTh MBILILBI )KUBOTA, TPYIH, 1IEH, pYK. [Ipu aTux
YIPAXXHEHUSX MBIIILBI JOJDKHBI PACIIUPSTHCS U «UI'PATh», KAK Y CUJIaYei B LIUPKE.
Takas BojeBasi THIMHACTUKA OKa3bIBAET KOMIUIEKCHOE BO3JICUCTBUE HA OPTAHU3M: C
OJIHOM CTOPOHBI, BO30Yk/1a€T OMOANEKTPUUECKHUE SIBICHUS B KJIETKAX, YTO YCUIIUBAET
0OMEH BEIIECTB, a C JPYroil — IMOMOTAET MBIIIIaM U BeHaM M30aBIIATHCS OT IILIAKOB,
He cnenyet 3a0bpIBaTh, 4TO BO BpeMsI BOJIEBOM TMMHACTUKHA HEOOXOAMMO 0c000€e
BHHMaHKE 00pallaTh Ha paBHOMEPHOE U TITyOOoKoe ApixaHue. Ha kaxaplie narhb
COKPAILICHUW MBIIIL HY>KHO J€JaTh OJIUH BJIOX U Ha IISITh — BBIJIOX.

I[LIXElTeJIbHaﬁ r'HIMHaCTHKA

JlpIxaHue urpaeT oueHb OOJBIITYIO POJIb B BOJICBOW THMHACTHKE.

S pasnensito MHCHHE MHOTHX BpaucH, (pU3UO0JIOTrOB M CIICIIUATMCTOB JICUCOHOMN
(GU3KYIBTYPBI, KOTOPBIC HACTOPOIKEHHO OTHOCSTCS K THMHAcTUKe Horos. Ho
MOJTHOCTBIO OTOPACKIBATh OMBIT APEBHEH (U3NUCCKON KYIbTYPBI, BUAMMO, HE CIICAYeT.
DT0 KacaeTcs MPUMEHHUTEIILHO K MOSH CUCTeMe HEKOTOPBIX 3JICMEHTOB JbIXaTCIbHOM
TUMMHACTHKH. Hy)KHO TOJIBKO OTYETIMBO MPEACTABUTD, IIOYEMY ITH SJICMEHTHI
MOJIC3HBI M YTO TIPOUCXOIMT B OpraHu3Me MpHu TITyO0OKOM BIoXe U Bbimoxe. Keratu
TOBODSI, IIIKOJIA JIBIXaHUS XapaKTepHa HE TOJIBKO JJISI CUCTEMBI YIIPAKHEHHU HOTOB.
be3 npaBuiIbHON TOCTAHOBKH JBIXaHHUS HEMBICIIMMBI HA CIIOPT, HU (pu3rdecKast
KyJbTypa BOOOIIIE.

25



Korz[a BBI ITPOCHCTCCH M CJIaJAKO IIOTAHCTCCh, HYKHO

Puc. 11. I'pynoOproiinas nperpaja B
noausToM nonoxxenn (1) u B omymennom (M): 1 — auadparma; 2 — cepaue; 3 —
OpIONTHBIE MBIIIIIIHI.

Jiedb Ha CIIMHY U TPEICTHLHO PAacCIaOduTh BCE MBIIIIIEI. 3aTEM CIIEIYeT CAeNIaTh
BO3MOXHO Oo0Jiee TITyOOKHi BIOX, BEITISITUB BBEPX TPYAHYIO KJIETKY, ITOCIIE YEro
COKpAIIlEHHUEM MYCKYJIOB OPIOIITHOTO IIpecca OTTAHYTh Auadparmy, pa3aeistonyro
MOJIOCTh KHUIIOK U YKEeJy/AKa, 0 npenena KHu3y xkuBota (puc. 1). Ilpu atom OpromHoi
MPECC CHIIBHO HAKMET HA KHUIIEYHYIO MOJIOCTh. Haxkum pacnpocTpaHuTCs Ha BCe
BHYTPEHHHUE OpPTraHbl: IOYKH, [I€UYE€HB, CEJIC3EHKY, MOKEITYI0UHYIO KEIe3y U Mp. ITOT
CBOEOOpa3HbIi Mpecc OyIeT BBDKUMATh M3 KJICTOK U MEKKJIECTOUHOTO MPOCTPAHCTBA
BHYTPEHHHMX OPTraHOB HaKOIMBIIIKECS 32 HOUb mIaku. Haxxum nquadparmoii Ha
KHUIIIEYHYIO TIOJIOCTh JTOJKEH COMPOBOXKIATHCA KaK Obl BBITITYUBAHUEM KUBOTA: YEM
OoJibiie, TeM Jydiie. YToObl BCelesio OBIaAeTh UCKYCCTBOM BOJIEBOTO JIBHXKCHUS
nuadparmMoi BBEpX-BHU3, HY’)KHO MHOTOKPATHO MPOJIETaTh 3TO YIPaKHEHUE,
MPOU3HOCS OJJHOBPEMEHHO CJIOBA BCIIYX M HE MPEphIBas JIbIXaHUs (BBITIIUUBAHUE
YKMBOTA HUKAKOTO OTHOIIICHMS K JIIXaHUIO HE UMEET). S| OCBOMII 3TO yIIpaKHEHUE B
TCUCHHNE HECKOJIbKHUX JIHCH.

Ho BepHEMCs Kk mpakTUKE IbIXaTeIbHON TMMHACTUKU. JIexka Ha CriMHe, criepBa HYKHO
caenaTh TIIyOOKHUM BAOX, TOTOM YCHIIMEeM auadparMbl HAAYTh )KUBOT. Tenepnb
3aICP)KUTE JIbIXaHWue Ha 3—5 CeKyH I, YTOOBI MO AaBJACHHUEM IIJIAKH YCIICIIH
MOKWHYTh T€ MECTA, TJI€ OHU OCEJIN 3a HOYb. [locie 3aAepKKH BBIIBIXAaUTE BO3IYX
JIECATHIO MAIICHBKUMU MOPILUAMH, MIPOTAJIKUBAsA €T0 C CUIIOM CKBO3b INIOTHO CKAThIC
ryObI TaK, 4YTOOBI BECh )KUBOT MHTCHCUBHO JISCATh

pa3 konebaics. B atom maccaxke (COTpsICGHUH ) BHYTPEHHUX HEMOJIBMYKHBIX OPTaHOB H
KPOETCS BCS MOJIb3a AbIXaTEIbHOW TMMHACTUKHA. MeX Iy NpounM, TAKOM K€ MacCax
MIPOUCXOIUT U B TOT MOMEHT, KOrAa Mbl cMeeMcsi. OTCroJIa CTAHOBUTCS SICHO, TIOYEMY
M3APEBIIE CMEX CUUTACTCS MOJIE3HBIM.

OU3MOTOTHYECKHUI CMBICIT IbIXaTEIbHOW TMMHACTUKH, a IPYTUMH CII0OBAMH, Maccaxa
OpraHoB OPIOIIHOM MOJIOCTH C MOMOIIbIO AuadparMbl COCTOUT B TOM, YTO BO BpeMsI
ATOTO yIpakHEHHUS YJIydlllaeTcsl HallOJIHEHUE cepAlia KPOBbIO, a 4YeM OOJIbIe Ceple
MOJIYYUT €€, TeM OO0JIbIIIe BEIOPOCUT BO BPEMs COKpAIIEHHUsI B a0OPTY.

51 HOBTOPSIO 3TH yNIPAKHEHUS HE TOJIBKO YTPOM, HO KaKJIbIW JIEHB €IE U BEYEPOM
nepea cHoM. UToObI He TEpeyTOMIISITHCS, IOCTATOYHO YTPOM M Beduepom nenath 1o 10
TIyOOKUX BJIOXOB M MYJILCUPYIOIIUX BBIJIOXOB.

S onymiaro BOT ele Kakyro MOJb3y OT PETYJISPHBIX 3aHATUH JbIXaTEIbHOU
TUMHACTUKON. PaHbIie y MeHs ObUTH YacThI€ CepCUHbIC TPUCTYIIBI, YIAIIEHHOE
cepaneduenue. [Ipoananu3npoBaB MEXaHUKY JbIXaTEIbHON TMMHACTUKH U €€
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CJIEJICTBUS, S TIPUIIIEN K BBIBOJTY, YTO COKPAIIIEHNE MBI OPIOIITHOTO MPEecca MOKET
MIOMOYb JIMKBUIMPOBATH CEPJICUHBIC HEIOMOTaHMsI. X0 PacCyKICHUHN ObLT
caenyroumi. st Hamero cepaua Mpupoioi OTBEIEHO -IPOCTPAHCTBO — CEpACUYHAs
MOJIOCTh, — OTPAaHUYEHHOE JIETKUMU U TPy n00prolHoi nperpanoi. [Ipu cokpaiienun
CEPJICUHOI MBIIIIBI KPOBB MO OOJIBIINM JIaBII€HHEM BhIOpachiBaeTcs B aopty. Ho,
pacumMpsisiCh IpU pacciablieHnuH, CeplieyHast MbIIIIIA HE MOXKET OKa3aTh HUKAKOTO
JABJICHUS HA CTEHKU cepAeuHOM mosiocTH. Ecnu 00beM mosioctu Mai, To U KpOBH
cepatie 3acoceT HeMHoro. Eciii 00beM 00JIbIIoM, TO U TOPIIHSI KPOBH COOTBETCTBEHHO
oyznet 6onbieit. [Ipu koHCTpyHpoBanuu auadparmMbl — rpyA00PIOUTHON Mperpaibl —
IPUPOJIa, K COKAICHUIO, HAJENUIa €€ CIUIIKOM OOJBIION YyBCTBUTEIHHOCTHIO. BO
BpEMsI IMOIIMOHATBHBIX BO30YKICHUM, PU UCITYTE, BOJTHEHUHU, PE3KOM Pa3roBOpeE U
10 Mepe CTapeHHsI YyenoBeka quadparmMa NoJHUMAETCS U cepliedHast MoJoCTh
COKpAaIaercs.

B Mo3roBOoM BemecTBe MPUPOION CO3/IaH armapar, peryIupyoIi MUHYTHBINH 00beM
KPOBH, HEOOXOIUMBIN JIJIs )KU3HU KIIETOK YeJIOBEKA U JJIsl COBEPIICHUSI UM PAOOTHI.
DTa peryInpoBKa MOXKET OCYIIECTBIATHCS TOJIBKO N3MEHEHUEM PUTMA U CHJIBI
CepJICUHBIX UMITYJIbCOB. Eciiu KpoBU Mano — OueHue cep/ia Hy>KHO YCKOPUTH,
YCUJIUTB, €CIIU

MHOTO — HaJI0 3aMeIUTh. [10aTOMY TIpH Ka)a0M moabeMe uadparmMel u
COOTBETCTBYIOLIEM YMEHBIICHUN CEPJICUHON MOJIOCTH YyUAIIAETCA MYJIbC. Y HEPBHBIX
JII0JIeH ATO BbI3bIBAET UCIyT. OT ucnyra guadparma noJJHUMAaeTCs elle BhIIIe, 00beM
CEpZIEUHOI MOJIOCTH e1le OoJee COKpalaercs, myJibe yyamaerca. Hactynaer
COCTOSIHHE, KOTOPOE OOJIbHBIE Ha3bIBAIOT CEPACUYHBIM IpUCTyioM. Hepenko on
3aKAMYMBAETCSA CEPHE3HBIMU MOCIIEICTBUSIMU.

WM BOT 51 3aymMalics: MOKET JIM YEJIOBEK 0€3 MOMOIIM Bpaya ObICTPO MPEKPATUTh
cepaeunblid npuctyn? CuuTaro, 4To MOXKET. J1s1 3TOro 10CTaTOYHO HEMEIJICHHO
MIOCJIE HayaJla YCKOPEHHOTO cepaAUeOneHus A1 OUEPETHOTO paCIIMPEHUS cepILa
MPEAOCTaBUTh €My KaK MOKHO OOJIBIIINKM 00BeM cepIeuHoM nojiocTu. MexaHu3m
JENUCTBUS ILIXaTEIbHON TMMHACTUKY TI0JICKa3bIBAET: HY)KHO CJIENaTh ITyOOKUN BIIOX,
BBITISITUTD KUBOT M 30 BCEX CUJI 33JIEP’KATh €0 B 3TOM IMOJIOKEHUH B TEUCHHE 2—3
cekyHA. [10TOM MOBTOPUTH 3TOT MPUEM €LIe ABa-TPH pa3a. Penko npuxoaurcs
npuberaTh K 4eTBEPTOMY IIUKITY, TaK KaK M TPEX BIIOJIHE JOCTATOYHO JJIsI
obecrieueHrs Takoi MPOKAYKK KPOBH, IIPU KOTOPOU Cep/lle CHOBA 3apadoTaeT B
HOPMaJIbHOM PUTME. DTOT MPOCTEHUIINN METOJ] B TCUEHHUE TPUILIATH JIET TOMOTaJl MHE
U30aBISATHCS OT CEPACYHBIX MPUCTYIIOB, JUIS JIMKBUAAIIMH KOTOPBIX PaHbIIIe
MPUXOJIUIIOCH BBI3BIBATH «HEOTIIONKKY» U JICUUTHCSA B OOJILHUIIE.

biaronaps peryasipHbIM 3aHATHSM ObIXaTEIbHOW TMMHACTUKOW JIBAX bl B JI€HbD,
yIpaKHEHUSM B PaCTSKEHUU TUadparMbl 00ECIIEUYUBACTCS AIaCTUIHOCTh
rpyA0OpPIOLIHOM Nperpajibl, yBeIUUMBAETCA 00bEM CEPACUHON MOJIOCTH, YMEHbBILIAETCS
OMAaCHOCTh BO3HUKHOBEHUS CEPACYHBIX MPUCTYIIOB.

OmHax el 51 BUIET JOKYMEHTAIbHbBIN (DUIIBM O TOM, KaK KEHIIMHA, UMEBIIas TIOPOK
MUTPAIBHOTO KJIAIAHA ¥ CEPJCYHYIO HEIOCTATOYHOCTh, U3JIEUHIIACH OT ATOI0 HEAYTA.
CHauasia oHa cTapanach Kak MOYKHO MEHBIIIE JIBUTAThCS U BEJIa MOJTYMOCTEIbHBIN
o0pas3 xu3Hu. Ho BOT ee yroBopuim 3anmucaThCs B TPYIITY JIeUeOHON THMHACTUKY JIJISt
MOXKUJIBIX JIFOJIeH Ha ctaguoHe uM. B. U. Jlennna B JlyxHukax. Uepes HekoTopoe
BpeMs JedueOHas Pu3KyIbTypa, AbIXaTeIbHAsl THMHACTUKA U O€T U3JICYIIIN €€, YTO
MOATBEPKIATOCH CIMYCHUEM JIBYX PEHTTEHOBCKMX CHUMKOB — JIO U TIOCJIe OOJIC3HH,
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710 ¥ TIOCTIE Havyana 3aHATUN (QU3KYIBTYpOH 1Mo HaOII0IeHHEM Bpaya,

Cama npupojia ¢ 3Toi 00JIe3HbIO HE OOPOJIACh, TOKA BHEUTHHE (PAKTOPHI —
(u3nyeckas KyJbTypa U CHOPT — I10 BOJIE YEJIOBEKA HE MOTPeOOBaIM OT cepua
paboThI ¢ OonblIel Harpy3Kkoil. ToTyac ke B KJIETKax Hayajcs MpoLece NepecTpOrKH,
IPUCIIOCOOJICHUS.

JIro60i mponecc nepecTpoilku TpedyeT N3BECTHOTO BPEMEHH, IOCTENIEHHOCTH.
[ToaToMy OCO3HAHHYIO IEPECTPONKY JIFOOOTO CBOETO OpraHa C MOMOIIBI0 BHYTPEHHUX
PE3epBOB OpPraHU3Ma YeJIOBEK 00s3aH OCYIIECTBIISTh YPE3BIUAiHO OCTOPOKHO U
IOCTENIEHHO, YTOOBI HE BBI3BaTh KaTACTPOPy. ITO MOJTHOCTHIO OTHOCUTCS U K TAKUM
Ha NEPBBINA B3I CIIOKOMHBIM, HE TPEOYIOIIUM YPE3BbIYaHBIX YCHIINN
YIPAKHEHUSIM, KaK BOJIEBas U JbIXaTelbHas THMHACTHKA, a TAKXKE YTPEHHSA 3apsjIKa.
CornacHO MOMM HaOIOICHUSM yIIPAXKHEHHS CTAHOBSITCS TEM TOJIE3HEE U

s dexTuBHEE, YeM O0siee CHIIBHBIMIA OMOTOKAMH OHU COTIPOBOXKIArOTCs. OHU
BBI3BIBAIOT YCUJIEHUE HEPBHBIX UMITYJIbCOB, €CIIU BBIMOJIHSAIOTCS C IOMOIIBIO
cnenuanbHbIX TpuOopoB. [IoaTOMY yTpeHHIO0 3apsiIKy 5 JAealo ¢ ranTesiMu. Bec ux
HY>KHO BBIOMpATh IO CAMOUYYBCTBUIO. J{J11 MEHS, HAIIpUMEP, XOPOLIH
JIBYXKUJIOTpaMMOBBIE raHTenu. ONsATh K€ ¢ MO3ULMNA YCUIIEHUS 1eWCTBUS OMOTOKOB
HE MEHee N0JIE3HBI YIPAKHEHUS C PE3UHOM, Py KUHAMU. TpEeHUPOBKH HYKHO
OTrpaHUYUBATh Pa3yMHOI Harpy3Koi U HU B KOEM CiIy4yae He JOBOJAUTH ce0s 10
OJIBIIIKHY.

BoJsaeBasi ruMHacTHKA JIMIIA.

[Touemy >keBaTeIbHBIC MBIIIIIHI JIMIA, IBUTAIOIINE HAIIlY YEJIFOCTh, Takue TBepabie? Jla
MIOTOMY, YTO MBI YaCTO UX COKpaIllaéM CUJIbHBIMHA BOJICBBIMHU UMITYJIbCAMHA TOKOB
JICUCTBUS, TO €CTh TPEHUPYEM HX BO BPEMS €]1bl, Pa3roBopa.

B M01010CTH MBIIIIIBI HA IIEKaX YIPYTH U TOATSHYTHI, TaK KaK BO BpeMs pocTa 1
Pa3BUTHS B HUX ITUPKYIUPYIOT CUIIbHBIE, «OeCCO3HATEIbHBIC» OMOTOKH. A BeJlb YeM
cUJibHEee OUOTOK, Oy/Ib OH BbI3BaH OCO3HAHHO WJIM HEOCO3HAHHO, TEM KECTUYE MBIIIIIIA.
C rogamu ek 0OBHUCAIOT, MBIIIIBI CTAHOBSTCS BCe 0oJiee PsOIbIMU, OHU
UCIIBITHIBAIOT BCE OOJIbIlIee U OOJIbIIEe IJIEKTPOHHOE TOJI0AaHue, U HE TOJILKO TOTOMY,
YTO Mbl CTAHOBUMCSI C BO3PACTOM MEHEE SMOIIMOHAIBHBIMU. MBI HE 3a00TUMCS O
3I0POBBE ATUX MBIIII] U HE TPEHUPYEM MX CUCTEMATUUYECKH, €)KETHEBHO CUIIbHBIMU,
BOJICBBIMU HEPBHBIMHU UMITYJIbCAMU U OMOTOKAMU, TO €CTh BOJICBOM TMMHACTUKOMN
JIALA.

UtoOs! uito He ObuTo ApsOabiM, 1 8—10 pa3 B IeHb MPOIETBIBAIO CISAYIOIIEE
yIopakHEeHHe, 3aHUMAIOIIee OJIHY-/IBe MUHYTHI. V30 Bcex Cuil, Tak, 4TOOBI 3a/ipokaa
roJIOBa, MOATATHBAIO BOCEMb Pa3 MO OUepeId TO IIECKH K TJIa3aM M yIllaM, TO KOHUUKH
ry0 k 3y0am, TO €CTh JIeJIat0 BCE BO3MOYKHO, UTOOBI BO30OYAUTH B MBIIIIIAX JIMIIA

s PeKTHBHBIN OOMEH BEIECTB.

YrpaxHeHHs] COMPOBOXKIAIOTCS CUIILHBIMM TpuMacamu juiia. Hudyero He mogemnaenis!
Panu 310pOBbs M CBEKECTH JIMIIAa MOKHO U TOTPUMAaCHUYATh HECKOJIBKO MUHYT.
HyXHO MOHATH, 4YTO TaM, Ky/1a HE JOXOAAT XOTs Obl HECKOJIBKO pa3 B JIEHb HEPBHBIC
UMITYJIbCBI U OMOTOKH, HEN30EKHO MOSBIISIOTCS APsSIOIOCTh U BsiocTh. OOBUCIIIEE,
Jpsi0JI0€ JIUIIO0 YEJIOBEKA, KOTOPOMY MOKHO JIaTh JIET HA MHOTO OOJIBIIIE, YEM €CTh Ha
CaMOM JieJie, — CIIEJICTBUE KMU3HU «CAMOTEKOMY, IIPOTHUB KOTOPOH s PEIIUTEILHO
O00prochk. A 4TOOBI Ballld OJIM3KKE HE MyTAIKCh TPUMAC, YIIPAKHSINTE JIUIIEBbIE MBIIIIBI
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BO BpEMS yTPEHHETO YMBIBAaHUs, KOI'/Ia Bbl OCTAETECh HAEIUHE C 3epKasioM. EmMy Belb
BCE PaBHO.

Kpome 3Tux ynpaKkHEHHH s €KEJHEBHO YTPOM M BEUYEPOM JIEJIal0 TEPMOMACCaX JIMLA
JUIsl yCKOPEHUs1 KpOBOOOpalleHHs B Kanwuisipax. /it 3Toro y MeHsi mpucnoco0eHbl
JIBE€ TOJICThIE calI(DETKU HECKOJIBbKO OoJiblIe pa3zMepa Juna. OHU CHIMTHI U3 ABYX CJIOEB
MaxpOBOTI'0O MTOJIOTEHIIA.

OnHy cangeTky cMaunBao B ropsyeil BoJe TAKOW TEMIEPATYPBI, YTO €Ba MOMKHO
TEPIETh, U HA ITOJIMUHYTHI IIPUKJIAABIBAO K JIMILY. 3aTEM Ha MUHYTY IIPHKUMAIO K
JMILY BTOPYIO cal(peTKy, HAMOUYEHHYIO B CAMOM XOJIOJIHOM BOJIE (JIETOM JaXKe C
TAIOIIKUM JIBJOM). DTOT IPHEM TEPMOMACCAXka MOBTOPSIIO €KETHEBHO YTPOM H
BEUYEPOM 110 JIBa-Tpu pa3a. Ha Bcro nponeaypy tpedyercs Tpu-nsaTh MUHYT. Pe3ynbrar
IIOJIy4a€TCsl OYEHb XOPOILINH.

3akaH4MBast 3TOT pa3zell, X0uy cKa3aTb 00 OTPOMHOM POJIU JIMIIEBBIX OMOTOKOB. Becem
U3BECTHO, YTO 3MOILMH, KaK IPABUJIO, OTPAKAIOTCS HA HAIIEM JIMLE. DTO 3HAYUT, UYTO
IIPU TOPE U PAJOCTH, TIPH PA3IPAKEHUAX U HEMPUIATHOCTSIX, IPU OOJIE3HSX, a TAKKE
IIPU XOPOILIEM HACTPOCHUHU U YJIOBOJBCTBUU 0€CCO3HATENIBHO, MO3TOBBIMU HEPBHBIMU
UMITYJIbCAMU COKPAIIAIOTCS U pacciabiIaioTCs pa3IMyuHble TPyl MBIIIL JIUILIA.

VY nanoch 3aMETUTh, YTO B MO3TOBOM armapare 3TH PyHKIMH 00paTUMbL. JlocTaTovHoO,
KOTI'JIa BaM 4TO-JIM00 HEMPUATHO, CAEJIaTh 0JIAr0yIIHOE, KUZHEPATOCTHOE JIUI0, KaK
rpymnmna 6M0TOKOB pe(dIEKTOPHO B MO3TOBBIX HEMPOHAX BBI30BET U3MEHEHUE
HacTpoeHus. Hemapom

oOmxxeHHOMY pebeHKy Mbl roBopuM: «Hy, nmepecranp miakarth, yJIbIOHUCH, U BCE TBOE
rope nMpouaeT».

Bot nouemy, no-mMmoemy, ObUIO OBl HEIJIOXO, €CIM KAXK/bIM YEJIOBEK MTOCTapAETCA
COXPaHUTh MOJIOAOE, IPUATHOE BbIpAKEHHE JIMLAa HA BCIO KU3Hb. M 17151 ceds u s
OKPY?KaIOIIKX 3TO XOPOLIO.

['nOKOCTh, TOABMKHOCTD, MacCax

Hemanwliii BKaa B HayKy (pU3HMOJIOTMYECKOT0 BOCIMTAHKS COBPEMEHHOIO paOOTHHKA
YMCTBEHHOTO Tpyaa cienan B. O. HaropHslii, co3naBuimii B MOCKOBCKOM
roCy/1JapCTBEHHOM YHHBEPCUTETE HayUHO-HCCIEA0BATEIBCKYIO JJAOOPATOPHIO TIO
U3YUYEHUIO PEXHMMa JIFOJIEH YMCTBEHHOIO Tpyaa. OKOI0 JECATH JIET Ha3al B
uznarenscTBe «CoBerckas Poccus» BbIuIa €ro KHUra « MpIClib U IBUYKEHUEY, B
KOTOPOW paccMaTpUBaIOTCs, B YaCTHOCTH, BOMPOCHI THOKOCTH, MOABM>KHOCTH TeJja, a
Tak)Ke Maccaxka. B pa3paboTke psijja mpuemMoB, MpeajgaraéMbiX aBTOpPOM, s TPUHUMAI
HETOCPEIACTBEHHOE YUacCTHE.

B st0i1 kHure B. 3. HaropHslii nucai o ToM, 4TO B TPYAOBOU I€ATETLHOCTH U B OBITY
YEJIOBEK BBIMOJHAET ABUKEHUS C aMIUTUTY/101, 3HAUUTEIbHO MEHbIIEH, HEXKEIU Ta, Ha
KOTOPYIO CIIOCOOHBI CYCTaBbl U CBA3KH. B pe3yibpTaTe 3TOro CBS3KM CTAHOBSITCS MEHEE
3MACTUYHBIMU, MBILIIbI, YIPABISIOIIUE ABUKEHUEM CYyCTaBOB, YTPAUUBAIOT
CIOCOOHOCTh K 3HAUUTEIBHBIM PACTSKEHUAM U COKpalieHusIM. «Pabouunii yrom»
CyCcTaBOB YMeHbIlaeTcs. [I[puBbIKHYB K IBH)KEHUSIM C MAJION aMIUIMTYAOM, YEIOBEK
yTpauuBaeT rHOKOCTb, BBIIOJIHEHUE TTTyOOKHUX HAKIIOHOB, TPUCEIAHUH, ITUPOKUX,
pa3MalMCThIX ABMKCHUI HAUMHAET BbI3bIBATh 00JIb, @ MHOTIa IPUBOAUT K TpPaBMaM.
Bce a0 yeyrybuisiercs emie U TeM, 4TO Ha HepabOTaloIUX Yy4aCTKaX CyCTaBOB C
BO3pPAcTOM OTJIAraroTCsl BpEAHbIE BEIIECTBA — COJIH,

Kak npenotBpatuth no106HbIe siBeHNs? C MOMOIIBIO CIIEUANTLHBIX YIpakHeHH. B
PEXHUME IBUTATEIBHOMN IEATEIbHOCTH HAJ0 IPEAYCMOTPETH ClIELIMAIbHBIE
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yOpaXHEHUs 111 CyCTaBHO-CBS30YHOIO anmnapara, KOTOPbIe HY’KHO BBITOJIHSITh
CHUCTEMAaTHYECKH B TEUEHHUE BCEU KM3HU. K 4nCily TakuX ynpaXHEHU OTHOCATCS:
BpalllaTeJIbHbIE JBUKEHUS PyKaMU, TOJIOBOM, TYJIOBHILIEM, pa3MaxXUBaHUs PyKaMH U
HOT'aMU, HAKJIOHBI BIIEpE, B CTOPOHBI, Ha3a, PUCEIAHNS, BBINAIbI U T. II.
BBIMOTHAT MX HYKHO C HAUOOJIBIIIEH BO3MOKHOM ISl BAC aMIUTUTYI0M.

Ha xaxxom 3aHATHH cTapailTech «IpopadoTaTh) MaKCUMaIbHOE KOJIMYECTBO
CYCTaBOB: IUICUEBbIC, TA300€IPEHHBIC, KOJIECHHBIE, TOJICHOCTOIHBIE, a TAKKE CII0KHYIO
CHUCTEMY MMO3BOHOYHMKA. ECIIM B OJTHOM 3aHSITUU 3TO BBIIIOJIHUTH HE yJIA€TCS, TO
yOpaXHEHUs HA/I0 PACIpPENEIUTh HA HECKOJIBKO JHEM.

Kaxxnoe ynpaxHenue cieayet noToputb 6—10 pa3. Eciu npu ynpaxHEHUsIX C
OOJIBIIION aMIUTUTYA0W BO3ZHUKAIOT OOJIEBbIC ONIYIIEHUS, OOATHCSI ’TOTO HE CIEAYET.
Henw3st momyckaTh TOJBKO CHIIbHOM 060711, 4TOOBI HE ObLI0 TpaBM. [IpucTymarth k
YIPaXXHEHUAM HYKHO, Pa30TrPEB NPEABAPUTEIBHO TEJO, AEJIATh UX C MAIOU
aMILUTUTYAO0U, MOCTETIEHHO JI0BO/Isl 10 HAMOOJIbILICH.

B criopte, 9T00BI CHATH YTOMIICHHE WM MIOBBICUTH PA0OTOCTIOCOOHOCTD, TPUMEHSIOT
Maccaxx. Ho Beib 4eJI0BEK yTOMIIIETCSI HE TOJIBKO MOCHE 3aHIATHI CIOPTOM, HO U B
npoiiecce Tpyaa. He MOXKeT i 1 311€Ch NPUHECTH MOJIb3Y MaCCax?

[Ipoucxoxknenne Maccaka OTHOCUTCS K TITyOOKOM ApeBHOCTU. MICTOpUKYU HAIIN, 9TO
€ro MPUMEHSIIN IIOYTH BO BCEX CTpaHax MHpa. VM MoJIb30BaMCh TPEYECKHE BOUHBI U
PUMCKHE TIaAuaToOphl, JPeBHUE KUTaWCKUe Bpaun U Hapo bl Adpuku. [lupokoe
pacrnpocTpaHEHHUE MOTYYHUIT MacCaXX Ha I0T€ U CEBEPE HAIIIEH CTPAHBI.

Knapauii ['asien (131—201 rr.), BpaueBaBmuii rmaauatopoB B [leprame, ykazan
JIEBSITh BUJIOB Macca)a, Omucail METOJAUKY IIPOTaKuBaHUsl, paCTUPaHUs U
pasmuHanus Mbli. OH 1oaApoOHO pa3padboTai METOAUKY «YTPEHHETO» U
«BEUYEPHETro» Maccaxka. Pumisine, mogoOHO rpekaM, BBEJIU MAaCCAK B CUCTEMY
dbuznyeckoro BocnuTanusi BOMHOB. OHU MpuOerain K Maccaxy nepejl BhICTYIIIICHUEM
Ha apeHe U Mocie, YToObl CHATh YTOMJIEHUE U HanpsKeHne. Maccak cConpoBOXKAAIICS
YMAIlIMBAHUEM TeJIa MACIaMU, KYIIAaHUSAMU U PAaCTUPAHUEM TIECKOM.

Bonbmmm cBoeoOpazueM oTiiMyasics Maccax y Hapos1oB ctpaH FOxHoit Adpukw,
Cpennero Bocroka, octpoBoB Tuxoro okeana. B cBoem THEBHUKE 3HAMEHUTHIN
pycckun nmyrtemectBeHHUK H. H. Mukinyxo-MakJiait Tak onucan MacCax Ty3€MIIEB
Hogoii I'BuHEn, KOTOPHBIN OH UCTIBITAN Ha cebe:

«... IEBOYKA MOJIOIILIA KO MHE M, CXBAaTUB O0OEUMHU PyKaMHu MOIO TOJIOBY, CTaJia
CXKUMATh €€ NEPUOJUYECKU U30 BCEX CUII. S MPEenOCTaBUil CBOIO IOJIOBY B IOJIHOE €€
pacnopsikeHue. J[aBneHne nepenuio B pacCTUpaHue KOKHU TOJIOBBI

JBYMS MTAJIbIIAMH, IPUYEM MACCAKUCTKA BBIJABINBAJIA PACTUPAEMOE MECTO HACKOIBKO
Moria. Korja npasas ee pyka ycraia, OHa ctaja AeiaTh 3TO JIEBOU, MPUYEM A
3aMETHJI, UTO CHUJIA MAJIBIEB JIEBOM PYKH HE YCTyIalia CHie mpaBoi... OulyiieHue
OBLIO MPUATHOE: 5 MPU ATOM KaK-TO MEpecTal YyBCTBOBATh 00JIb U JaKe HE TOayMall
0 KOKOCOBOM Macji€ M 0Xpe, KOTOPBIMU ObUTH CMa3aHbl €€ PYKH».

Maccax y caBSIHCKMX HapOJOB MPAKTUKOBAJICS UCCTapU B (pOpMeE HAXJICCThIBAaHUS
CBOETO TeJla BEHUKOM BO BPEMSI WJIH ITOCJIE MBIThsI B OaHE JJIs Yy4IlIeHUs 00IIero
kpoBooOpamierus. O0 3Toit popme Maccaxa, KOTopasi y IPEBHUX CJIaBSH HA3hIBAJIACh
«XBOILIEBaHUEM», BCTpeuaeTcs ynoMuHanue B neronucax Hecropa: «Kak cst MbItOT,
XBOIIYT... BUJIEX OaHU JIPEBSIHBI U TIEPEKTYT UX BEIBMU, U CBOJIOKYTCS, 1 OyAyT Ha3H,
¥ 000JIBIOTCSI MBITEJIbIO, K BO3BMYT BETBUE U HAYHYT CS1 OUTH... U OOJUIOTCS BOJOIO
CTYACHOIO U TaKO KUBYT.
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MHoroBekoBasi HCTOPHsI Macca)xa CBUAETEIbCTBYET O €ro OJIarOTBOPHOM BIIMSIHUM Ha
310pOBBE JH01e. Maccax HaCUMTBHIBAET LIEJIbIN Psil IPUEMOB: ITOTIAKUBAHNUE,
pacTupaHue, pa3MUHaHUE, TOKOJaYMBaHUE, TIOXJIONBIBAHUE U PYOIeHHUE, C IOMOIIbIO
KOTOPBIX MOCJEA0BATENBLHO MPOopadaThIBa€TCs BCE TENO UM OTEIbHBIE €r0 YaCTH.
Maccax, BBINOJIHSEMBbII B HAIIPABJICHUH IBUKEHUS BEHO3HOM KpPOBU U JTUMQBI,
CIOCOOCTBYET YCKOPEHHUIO UX OTTOKA OT pab0YMX OpraHOB, YMEHbIIICHUIO 3aCTOEB,
paccachIBaHUIO OTEKOB. biaromaps Maccaxy, BbI3bIBAIOIIEMY YMEPEHHOE PaCIIMpPEHUE
nepudepruueckux cocyioB, obnerdaercs padora cepaua. [IpaBunbHo MpoBeIEHHBIHI
MacCa)k OKa3bIBA€T 0JIArOTBOPHOE BIUSHUE T JACSITEIBHOCTh HEPBHOM U IPYTUX
CHUCTEM OpraHu3Ma.

B 3aBucumoctu ot 3a1a4, pemaeMbiX ¢ TOMOIIBIO Maccaxa, pa3indaloT HECKOIbKO
€ro BUIOB: THTUEHUYECKHI, BOCCTAHOBUTEIbHBIN, MaCCaX MPU TPABMATUUECKUX
MOBPEXICHUAX, TPEHUPOBOUHBIN U ApyTHE.

['urueHnyecknii Maccak MPUMEHSIETCS ITOCNIe TUMHACTUKY 10 yTpaM. OCHOBHAsI €ro
3aja4a — MOJHATH OOl TOHYC opranu3mMa. OH 0OBIYHO HOCUT XapakTep
caMomMacca)xa M BKIIOYaeT MOTJIaXKUBaHUs, Pa3MUHAHUS, TOTPSIXUBAHUS, aKTUBHO-
[ACCUBHbBIE ABU)KCHUS.

bnaroTBopHO€ BIMSIHUE OKa3bIBA€T BEUEPHUI MACCaX, BBIIOIHAEMBIN
HEIMOCPEICTBEHHO MEPe 0TX0A0M KO CHY. Ero BBINOJHSIOT Jie’Ka B OCTEIH.
[Tpou3BoaAT Takue NPUEMBI, KaK MOTJIaXKUBAHHE, JIETKOE pa3MUHAHNE U HECUIIBHOE
NOTpSIXMBaHKUE MBI, BeyepHuil Mmaccaxk ocnadiiseT HEpBHOE HaNpsKEHUE,
HaKoOMUBIIEECs 3a J€Hb, CIIOCOOCTBYET 00I1IeMY paccaalIeHUIO U YIydlllaeT COH.
Hwxe npuBOaATCS HECKOIBKO METOIMYECKUX YKA3aHHUM 10 CAMOMACCaXy.
Camomaccax XOopouIo cOYeTaTb C yTPEHHEN WM BEYEPHEW TMMHACTUKOM.
MaccupoBaThCs JTydliie BCEro B 0OHAXKEHHOM BHJIE. B OTIeNbHBIX clydasx, eciu,
HanpuMep, BO3IyX B TOMEIIEHUH MPOXJIAJHbIN, MacCcaX MOXKHO JIeNIaTh Yepe3
TPUKOTAKHOE MJIU JIaKE€ MIEPCTIHOE Oelbe.

[Tpu Maccaxe BaKHO MPUAATH TEITY TAKOE MOJOKEHHUE, TPU KOTOPOM MBIIIIIIHI
MacCUpPyEeMbIX YacTell Teja HaXoAWIUCh Obl B pacciiabiieHHOM cocTosiHuu. Kak
IPaBUJIO, IBUKEHHE MAaCCUPYIOLIEH PyKU IPU CaMOMACCa)Xe JI0JKHO COBEPILIATHCS MO
X0y TMM(paTHUYECKUX MyTeH, B HAMPABICHUH K OMMKalIINM JTUM(AaTHIECKUM Yy3JIaM.
Pyku mMaccupyroTcsi 0 HanpaBJIEHUIO K JJOKTEBBIM U TIOJMBIILIEYHBIM Yy3JIaM; HOTH - K
MOJIKOJICHHBIM U MaXOBBIM y3J1aM; IPyAb — OT CEPEANHBI B CTOPOHBI, K MBIIIEYHBIM
BIIJIMHAM; CIIMHA — OT MTO3BOHOYHHUKA B CTOPOHBI; 111e — KHU3Y, K NOJKIIOUYNYHBIM
y3JaMm.

Maccax muM@paTHUECKUX Y37I0B MPOU3BOAUTH He ciieayeT. OH TOMyCTHM JIUIIH B
UCKITIOYUTENBHBIX CITydasix, KOT/Ia €CTh MOJHas YBEPEHHOCTh B TOM, UTO B y3JaX
OTCYTCTBYIOT 0OJIE3HETBOPHBIE MHUKPOOBI, KOTOPBIE MOTYT MOMACTh B KPOBb.

Henb3st mpoBOAUTH MaccaXk MPH BOCMATUTEIBHBIX MPOIEccax, THOMHUKAX, KOKHBIX
3a00JIeBaHUAX, BOCTIAJICHUSX BEH, TPOMOO03€ M CUIILHBIX BAPUKO3HBIX PACIIUPEHHUSIX.
UrtoOsl y3HaTh, HE IPOTUBOIIOKA3aH JTU BAM MacCaX, HaJI0 MPOKOHCYJIbTUPOBATHCS Y
Bpaua.

OueHb MPUATEH Maccax Juia 1 J0a. BeImogHsAeTCs: OH MO X0y JHIIEBBIX BETBEH
TPOMHUYHOTO HepBa. JIerkoe pacTupaHue JIniia, HallOMUHAIOIIEe IBUKEHUE PYK MpU
YMBIBaHUHU, IPOU3BOAMUTCS B HAIIPABJIICHUH OT LIEHTPA JIMIIA K BUCKaM: CHavasa Io
HIDKHUM 00BOJIaM TJIa3HBIX S0JI0K, IOTOM I10 JIMHUM OpOBe M, HAKOHEI, TI0
MOBEPXHOCTH JI0a. JIBUKEHUS TOJKHBI OBITh HECHIIBHBIE, CJIETKa CMEIAIOLINE KOXKY,
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0COOEHHO TOT/1a, KOT/1a MaJIbLbl TOCTUTHYT BUCKOB. CUIIbHOE HAJaBIMBAHUE B 3TOU
30HE MOXET BbI3BaTh HENPUSATHBIEC OLIYLICHUS.

[ToBEpXHOCTH IrOJIOBBI MACCUPYETCS MO HAMPABJICHUIO POCTA BOJIOC OJHOBPEMEHHO
obenmu pykamu. [1anbiel Kak Obl CTPEMSTCS MOUIUIBIBATH UIIU CTATUBATH KOXKY.
3aTeM cleAyeT COKOMHOE NMOTIaXKMBAHUE TOJIOBBI. B yTpeHHUE U JTHEBHBIE Yachl
MOKET OBITh C YCIIEXOM HCIIOIb30BaH MPUEM HECHIIBHOTO MOCTYKUBAHMS MAJIbIIAMH T10
MOBEPXHOCTH ueperna. O0111as npoaoKUTENbHOCTh Macca)ka roJIoBbl OKOJIO TISITH
MUHYT. OH TOJ>KEH OKa3bIBaTh MPUATHOE U YCIIOKANBAIOIIEE ICVCTBHE.
MHTEHCHUBHOCTD U ITPOJIOJKUTEILHOCTh MaccaXka He JTOJKHBI ObITh BCEria
OJIMHAKOBBIMU. [Ipy CHIIBHOM YTOMJIEHUH ¥ HEPBHOM BO30YXIEHUU MACCUPYIOIINE
JBH>KEHUS JOJKHBI OBITH 00JIe€ JTETKUMH, a MPOAOJIKUTEIIBHOCTD OOJIbIIEH.
Hao6opoT, mpu 601poM cOCTOSHUU, HAPUMED, TTOCIe YTPEHHEH TMMHACTHKH, MacCax
BBITIOJIHSIETCS SHEPTUYHEE.

CamMomaccax HOT OOBIYHO HAYMHAIOT C MOCIEA0BATEILHON TPOPAOOTKH MBIIIII]
CTYITHH, aXUJJIOBA CyXOKIJIHSI, HKPOHOKHON M OEPIIOBOM MBIIIII, MBIIII] Oeapa.
MaccupoBaTh CTOMY U aXUJIJIOBO CYXOXKHUIJIUE JIyYlIE BCETO CUISA HA KYIIETKE:
Maccupyemasi Hora COTHyTa B KOJICHE, Jpyrasi BEIIPSIMIICHA U JISKUT CBOOOIHO Ha
KYILETKE.

HNKpOHOXKHYIO MBIIIIY MACCUPYIOT CUJS C COTHYTBIMUA IPUMEPHO IO IIPSIMBIM YTJIOM
Horamu. [Ipu 3TOM, 4TOOBI MOTHEE paccIabUTh UKPOHOKHYIO MBIIIILY, CTOMOMN
YIUPAIOTCS B BAJIMK U3 OJIEsJ1a, MOYIIKH WA B CTOIY IPYTroil HOTH. Y TIOOHO Takke
BBITIOJIHSTHh MacCak CHJIsl Ha CTYJIC WK Ha KPArO KYIIETKH, OITYCTUB OJIHY HOTY Ha
II0J1, IPYTYI0, MACCUPYEMYIO, TPUIIOAHAB. BO Bpemsi BEUepHET0 Maccaka 3Ty MBIIIILY
MOYHO MacCCHpOBATH JIEKA HA CIIMHE, IIOIHIB COOTBETCTBYIOIIYIO HOTY.

Maccax mblIi 0epa OCyIIECTBISETCS B PA3HBIX MMOJI0KEHUAX B 3aBUCUMOCTH OT
TOTr0, KAKME MBIIICYHBIE TYYKH MACCUPYIOTCS:

1) Maccupyromuiics caautcs Ha KyIIeTKy, OJHa HOTa OMnylIlieHa, a Apyras,
MaccupyeMasi, JJIeKUT BIOJb KYIIETKH;

2) MacCUPYIOIIUIICS CUAUT HAa KParo KYIIETKH OJIHOM SITOUIEH, MacCupyeMas Hora
OTCTaBJIEHA HEMHOI'O B CTOPOHY M OIIUPAETCS HA HOCOK;

3) MaccUpyYIOIIMIICS CUANT HA CTYJIe, MACCUpyeMasi Hora MOJIyCOTHYTA U TSITKOM
YIUPAETCs B KAKOW-HUOYIb MPEMET, PACIIOIOKEHHBIN BBIIIE CTYJIa, IIPU TOM CIIHHA
JIOJKHA UMETh YCTOWUYMBYIO OIOpYy. BOo Bcex cirydasix MacCUpyrOTCS T€ MBILILIBI,
KOTOpbIE B JAHHBIX M103aX HAXOSTCS B HEHANIPSHKEHHOM, PacciiabjIeHHOM COCTOSTHUU.
[Tocne HOT MacCUPYIOT SITOJAMYHBIC MBIIIIIBI U TTOSICHUYHYIO 00/1aCTh. SArOqu4HbIC
MBIIIIBI TPOPAOATHIBAIOTCS METOJIOM PA3MUHAHUS U SHEPTUYHOTO BCTPSIXUBAHUS.
[TosicanyHas 001aCTh pacTUPAETCS OTHOBPEMEHHO 00EMMU pyKa-

MU — NaJbLAMH WINA ThUIbHOM CTOPOHOM KUCTH, COTHYTOM B KyJlak. PacTupanue
MOSICHUIIBI YAOOHO COYETaTh C TMMHACTUUECKUMHU YIIPAXKHEHUSIMU — HAKJIOHAMU
TYJIOBHUILIA BIIEPE U KPYTOBBIMHU JIBUKECHUSIMU Ta3a.

MpblILBI TPYIH JIyUllIe MAaCCUPOBATh JIEKA HA CIIMHE U TPUMEHSTh MOTJIAXKUBAHUS,
BCTPSXUBAHUS U PACTUPAHUS.

Camomaccax pyK MOXKET OCYIIECTBIISITHCA B MOJIOKEHUU CTOSA, CUJIS WITH JIEXKA.
Brauane maccupyroTcs Najiblbl, ThUIbHAS CTOPOHA KUCTH, JIyU€3aISICTHBINA CYCTaB.
OcHoBHOW npueM — pactupanue. [Ipu caMoMaccaxxke npearieybs NPUMEHSIIOT
NOTJIAXKMBaHWe, BEDKUMaHUE, pa3MUHAHUE, TIOXJIONBIBAHNE U PYOJICHHE.

OKOHUYMB MacCUpPOBATH MPEIUICUbE, PACTUPAIOT JIOKTEBOU cycTaB. Ha rneueBom
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CyCTaBe OTJIEIHLHO MACCUPYIOT OHUIIETIC ¥ TPHUIIETIC. 3/1eCh YaIlle BCETO MPUMEHSIOT
MOIJIaKUBAHUE U Pa3MHUHAHHE.

[Ipu camomMaccake TOJI0BbI M 00JACTH IIeH JIydllie Je4b Ha CriuHy. Ecim ke
MPUXOJUTCS €r0 BBINOJHATH CUS HA CTYJIE, TO JJOKTH PEKOMEHYETCS TOCTABUTh HA
Kpai cTojia, YTOOBI IPEIOTBPATUTH YTOMJICHHE MBI PYK U YPE3MEPHOE HAMPSIKCHUE
IUICUEBBIX MBIIIIH.

Chayana MaccupyeTcs MNOBEPXHOCTb 3aThIJIKA, MBIIIIBI ThUIbHON MMOBEPXHOCTH IIEH U
maed. B o0CHOBHOM NPOU3BOAAT MOIIaKMBAaHUE Y pa3MUHAHKUE MBI CPETHUMU U
OC3bIMSIHHBIMU NaJIbIIaMHU 00EHX PYK B HAINPABJICHUH OT 3aThLIKA K IJICUaM.
CocrnieBuIHBIE OTPOCTKH (OYTPHI 3 yIIIaMU) MAaCCUPYIOTCSI KPYTOBBIMU ABUKCHUSIMU
OOJIBIIINX IAJIBIIEB.

O061acTh KJIIOYUIIBI U TUIEY MaCCUPYETCS MOOYEPEAHO: CHavaJIa JieBasi CTOPOHA, TOTOM
npaBasi. 3J1eCb HY»KHO COOJII0aTh OCTOPOKHOCTh U M30€raTh CUIIBHBIX HAXKaTU HA
MBIIIIIBI, TAK KaK B 3TOW 00JIACTH PACTIONIOKEHO OOJIBIIIOE KOJTUIECTBO OOJIEBBIX TOUCK.
Oco00 cieyeT 0OCTaHOBUTHCS HA MAacCaKe TEPEAHEH MOBEPXHOCTH IIEH, T
MPOXOJISAT TJIABHBIE MaruCTPajgbHbIE COCY/Ibl TOJIOBHOI'O MO3Ta: COHHAs apTepus U
SpEeMHBIC BEHBI. ITOT Maccak 0COOeHHO 3(PhEeKTUBEH MPU YMCTBEHHOM YTOMIICHUH,
KOTJa B pe3yJIbTaTe MPOAOJIKUTEIBHOTO MPeObIBaHUS B MAJIOIIOBH)KHOM COCTOSIHHH C
COTHYTOW CIIMHOW W HAKJIOHCHHOM I'OJIOBOM YXYJIIIAETCS OTTOK BEHO3HOW KPOBH OT
TOJIOBHOI'O MO3ra.

B sToM ciydae maccax NpoBOJISAT, CJIETKa OTKMHYB T'OJIOBY U CIIOKOWMHO, HECUJIBHO
MOTJIAKUBAsE CBEPXY BHU3 NIEPEAHEOOKOBYIO MOBEPXHOCTD II€H, BAOJb IPEMHBIX BEH.
Emie s pekoMeHyto BpeMs oT BpeMeHH (1—2 pasza B Mecsl) AenaTh Maccax
TUM(aTHYECKUX Y3JI0B, PACIIOIOKEHHBIX MEXKTY JIEBBIM COCKOM I'PY/IU U KITIOUHUIIEH.
JI71s1 TOTO HA0 JKECTKUMHU, CHKATBIMHU MEXAY COOO0M Tpems MajbliaMHu IpaBoi pyKu
KpyroBpamaTeJbHBIMU HAXKUMAMH Ha MBIIIIBI THATh JUM(QY OT COCKa K KJIIFOUUIIE U
JaKe ajiee, NPOHUKAs MaJIbI[aMH MO/ KIFOUMILY. ITOT MAaCCaK CHUMAET y MEHS PEIKO
BO3HUKAIOIIWE ONIYIICHUS IIEMSILEH JIETKON 00JIH B TUIeYe, MPOUCXOSIIEH OT
3aIIAKOBBIBAHMS JTUM(ATHUECCKUX COCY/IOB.

Bce nepeuncieHHbie B 3TOH TJIaBe IPUEMbI Maccaka MOJIS3HbI JIS JIF0OOTO YeIOBEKA U
BEAYT K OYMCTKE OT COJIEH U IUIAKOB U JIOJTOJIETUIO KIIETOK.

I'maga 1V POJIb KUCJIOPOJA B BOPHBE CO CTAPOCTBIO
MexaHu3M CHa0KeHUsI KMCJIOPOAOM.

[lutarenbHbIC BEIIECTBA — YTJIEBOIbI, JKUPHI, a TAKXKe OCITKU OKUCIISIOTCS B
OpraHu3Me KUCJIOPOJIOM, T.€. CrOPaloT, BHICBOOOKIasi IPU 3TOM DHEPTHIO0, U
MPEBPAIIAIOTCS, B KOHEUHOM CUETE, B YIJIEKHCIIOTY, BOAY U a30TUCThIE MPOTYKThI
oOMeHa. DTa SHEprus HCTOJb3YETCs Ha Pa3INYHbIC KU3HEHHBIE TIPOIIECCHI: IBMKCHHE,
CHUHTE3 CJIOKHBIX XUMUYECKUX COCMHEHH, CEKPELINIO U SIKCKPELUIO, YMCTBEHHYIO
DHEPTHUIO, a TAK)KE YACTUYHO OCBOOOXKTACTCS B BUJE TETUIA JUIsl MOICP>KaHUS
TeMIEepaTyphl Tea.

N3BecTHO, yTO O€3 IMpreMa MUILY YeJI0BEK MOXKeT NMpoxuTh 40—>50 nHeit (3a cuet
3aracoB BCEX BEILECTB B €10 OpraHu3Me); 6e3 mpuemMa BoAbl — MPUOIU3UTENBHO 5
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JHei; 0e3 KHCIopoaa Aake ONBITHBINA HBIPSUIBIIUK HE IPOTSIHET OOJIbIIE TPEX-TIATH
MHUHYT.

O1u nU@pbI TOBOPST O PEIIAOIIe poJid KHUCIOPO/a B KU3HU yesnoBeka. Kak xe
o0ecreunTh ONTUMANbHYIO 10JJauy KHCIIOpoJa B opranu3m yenoBeka? Kak 3a cuet
KHCJIOPOJa TIOCTUTHYTH 310p0oBbs? [Ipexie ueM OTBETUTH Ha 3TOT BOIIPOC,
paccMOTpUM JIBa IpUMEpa.

[Tpumep nepBbiid. UTOOBI IPOCTYIIATH XPUIIBI B JIETKUX, Bpad MPOCUT OOIBHOTO
JBIIIATh orayoske. Eciu npociymmBaHue 3aTIHYI0Ch, TO Y O0JBHOTO BCIEACTBUE
YMEHBIIEHUS B JIETKUX U KpoBHU MpoiieHTa CO, MOKET HACTYNHUTh TOJIOBOKPYKEHHUE U
00Mopok. O TakoM MaIUEHTE TOBOPST: «3abIIIAIICS.

[Tpumep BTOpOIL. 3A0POBBI HETPEHUPOBAHHBIN YEIOBEK, IOJHUMAIOIIHUNCS 110
JIECTHHUIIEC, ABIIIAT YacTO U IIyOOKO, HO HU TOJIOBOKPYKCHHSI, HU OOMOpOKa y HETO He
HaOJII01aeTCA.

Pa3nuua 31ech B TOM, 4TO B IEPBOM CIIydae YEJIOBEK CTOSUT HEMOABUKHO U YCUIICHHOE
JIbIXaHHE HE BbI3bIBAJIOCH TPEOOBAHUEM €TI0 OPTaHM3Ma, a BO BTOPOM HOTH COBEpPILAIN
Oonblyto paboty, B mepBom cityuae abIxaHue ObLJIO IPUHYKIEHHBIM, BO BTOPOM —
10 TPeOOBAHUIO OpraHU3Ma.

B nepBoM npumepe U30bITOUHOE TPUHYKIEHHOE MPOHUKHOBEHHE B KPOBB U B
MO3rOBO€ BEIIECTBO KHCIOPO/1a MPHUBENIO K TOJIOBOKPYKEHUIO K 00MOpPOKY. Bo BTopom
— €CTECTBEHHOE YCUJICHUE U yYall[eHUE JIbIXaHUsI ObUIO BBI3BAHO MOTPEOHOCTHIO
M0JAaBaTh YBEIIMUEHHOE KOJIMYECTBO KHUCIOPO/Ia B MBIIILIBI HOT, COBEPILIABIINX
00J1bIIYI0 paboTy, U BBLACIATH U30BITOUHOE KOJMYECTBO OOpa3yoencs
yriekucinoTsel. Ho yBennueHne KoimuecTBa KUCJIOPOIa B MBIIIIAX HOT HE HAPYIIAJIO
JesATenbHOCTH Mo3ra. CieoBaTelIbHO, KAKUM-TO YAUBUTEIBHBIM KOHCTPYKTOPCKUM
MIPUEMOM MPU HEMPUHYKJIECHHOM JIBIXaHUH MPUPOIa 0OecTieunsia aBTOMaTHIECKOe
(mpucnocobUTEIBLHOE) pa3HOE pacipeieIeHre KUCI0po/ia [0 BCEM OpraHaM B T€X
KOJIMYECTBaX, KOTOPbIe HEOOXOIUMbI K&KIOMY M3 HUX B JAHHBIN MOMEHT.

Cpenu 3TUX TpUCIOCOOUTENIBHBIX MEXaHU3MOB BaXKHEHIITYIO POJIb UTPAET, BO-TIEPBbIX,
nepepacrpezieieHie KpoBHU B paboTaroIieM opraiuimMe. B yacTHOCTH, B MBIIIIIIE
PaCKpPBIBAIOTCS MIPEXKIE 3aKPBITHIE, «IPEMITIONINE)» KAUJUISIPbI U PACIIUPSAETCA UX
npocBeT. MecTHOE KpOBOOOpAIlleHHE BCIEACTBUE ITOTO YCUIUBAETCS. BO-BTOPHIX,
HAKOIJICHUE B TKaHSX PabOTaIoIIero opraHa mpoyKToB 0OMEHa BEIIeCTB BEIET K
YCHWJICHHOMY 3aIlpoCy Ha KHCIOPOJ U K OoJiee KaJHOMY MOTJIOMIEHUIO0 KUCIOPO/Ia,
MOCTYMAIOIIETO U3 KauJUISIPOB.

T'unomesa asmopda o poJiu I1eKmpuUdecKux Cuil 6 O08UICEHUU pumpoyunios

K umnciy n3BecTHBIX MEXaHU3MOB CHA0XEHUSI MBIIIIIT KUCIOPOJIOM MHE XOTEIO0CH OBl
prOABUTH €IIe OJHY TUIIOTE3y — O TOM, KaK KHCIIOPOJ] TPAHCIIOPTHPYETCS TI0
CJIOKHEUILIEN CETH MAaruCTpajiei BHYTPY OPraHW3Ma U JOCTUTAET HYKHOIO MecTa B
CTPOroO OMNpE/ICICHHOM KOJIMUECTBE. 3a/1auy, KaK B HECKOJIbKO MECT MOJIaTh Pa3HOE
KOJIMYECTBO BEIIECTBA, B HAPOJIHOM XO35MCTBE PEIIAIOT TAK: YIIAKOBBIBAIOT TOBAPHI B
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KOHTEUHEPBI, OTIPABJIAIOT HA CTAHLIMIO HA3HAYEHUS, @ TaM BBITPYKAIOT U
VCIIOJIB3YIOT. B anpBeosiax JIErKux Npupoa TOXKE YIIAKOBBIBAET KUCIOPOI B
MHUKPOKOHTEHNHEPHI, HA3bIBAEMBIE SPUTPOLIUTAMH.

HacpblleHHble KUCITIOPOI0OM 3PUTPOLIUTHI 3apsHKEHBI OTpUliaTeabHO. OpraHbl YyeloBeKa
HECYT OOBIUHO B ce0e TaKKe OTpULIATENIbHBIE dJIEKTPo3apsasl. HamprumMep, MBIIIIIbI,
CONPHUKACAIOLIUECS C 3eMJIEH, 3apsSKEHbI OTPULIATENBHO, KaK U 3¢MHOM 1Iap.
Cy1iecTByeT 3aKOH: AJIEKTPOHBI YCTPEMIISIIOTCS OT OOJIBIIEr0 NOTEHIHAJIA K
MEHBIIEMY /10 HACTYIUIEHUS paBHOBecHs. Peka — KpOBb NTOAXBATHIBAET SPUTPOLUTHI U
HECET UX 0 BceMy Teiry. OpraHbl, HyKIArOIIUECS B KUCIOPOJE, BBITPYKAIOT
NOTpeOHOE KOJIMYECTBO KUCIOPOAa U3 HUX. DTO OCYIIECTBIISETCS TaK.

B MbImmax, copepiaronmx padoTy, yCUIMBAKOTCS OKUCIUTENIbHBIE IPOLIECCHI U,
CJIEIOBATENIbHO, YMEHBILIAETCS KOJIMYECTBO OTPULIATENBHBIX 3JIEKTPO3apsI0B, 3a1ac
kucaopoa. OT GOJBIIOro NOTEHIIMANA K MEHBIIEMY YCTPEMIISIOTCS 3apsiibl,
3axBaTbIBas ¢ cOOOM MO MPUHLUILY HOHOPOpE3a MOJIEKYJIbI Kucaopoaa. IMeHHO 3Tu
CHWJIBL, BUJUMO, 3aCTaBJISIOT HOHBI KUCIOPO/Ia U3 SPUTPOLUTOB EPEXOAUTH B MBIIIILIBI
JUISl y4acCTHs B IIPOUCXOISIINAX TaM OKUCIIMTENBHBIX ITPOIECCaX.

Ecnu sTa runoresa BepHa, TO B pabOTAIOIEH MBIIIIIE 10 OTHOIICHUIO K aHAJIOTUYHOM
MBIIIIIIE, HE COBEPIIAOIIEH PabOThI, TOJDKEH MajaTh MOTEHIIMAI JJIEKTpO3apsia Ha
BEJIMUKHY, 0OpAaTHO MPONOPLMOHAIIBHYIO HArpy3Ke.

Takue onbIThl OBLIN MOCTABJICHBI aBTOPOM. Ha MBI (OULIETICHI) JIeXkKAIIETo Ha
KYIIETKE YeJIOBEKa ObUIM HAJIOKEHBI AJIEKTPO/Ibl IEPBOTO OTBEACHUS
anekTpokapauorpada. Ilocie orperynupoBaHus U30JMHUAU MAIIUEHT MIPaBOM PyKoOi
oAHSI Tpy3 B 4 kunorpamma. Ha npuiiaraemoii nuarpamme (puc. 12) BUAHO, 4TO
MBIIIIIA TTPU TOAbEME TPy3a MOTepsiia 3apsi/i M0 CPAaBHEHUIO ¢ HEpaboTaroIIeH
MBIIIIIEH (IBUKEHUE JIMHUH KBepXy — ydacTok b — B). Korma Obu1 ymensinen rpy3
BJIBOE, TO Y TIOTEHIINAJI 3apsjia yMEeHbIIICS BaBoe. Korma ObuT CHAT BECh Ipy3,
MOTEHIIUAJIBI MBIIIIL] IPABOU U JIEBOM PYK CHOBA ypaBHSIUCH. ONBIT BEJICS IPU
CHJIBHOM YMEHBIIEHUH TOKOB, 3aMEPSIEMBIX B MbIIILE. M3 3TOTO ONbITa MOKHO
CeNaTh BBIBOJI, UTO pabOTa MBIIIIHI COMTPOBOXKIAETCS 0OPATHO MPOMOPIUOHATBHBIM
naJicHUEeM B HEel CBOOOHOTO OTPHUIATEIBLHOIO JIEKTpO3apsiia.

Htak, yem O0JbIII€ pa3HOCTh MOTEHIIMATIOB OPTraHa YEJIOBEUYECKOT0 Oprannu3Ma u
3apsiIOB SPUTPOIUTOB, TEM UHTCHCUBHEE DPUTPOIIUTHI CHA0XKAIOT TOT OpraH
KHCJIOPOJAOM. B CHOKOMHOM COCTOSIHUM OpraHU3Ma BCE OpPTraHbl UMEIOT MOTEHIHAAI
3apsiI0OB HECKOJIBKO HMKE 3apsI0B SPUTPOLIMTOB, B TOM YUCJIE U OPraHbl, HAIIPUMEP
MO3TOBO€ BEIIECTBO, 3aPSKEHHBIC MOJOKUTEIBHO. DTO U 00ecTIieunBaeT OeCpephiB-
HBIN 2JIEKTPOOOMEH, OOMEH BEIIECTB U KU3Hb KUBBIX KIIETOK.

YTo ABHKET IPUTPOUUTHI?

B nononHenne K ycTaHOBICHHBIM (pakTOpaM, 00€CTIeUnBAIONTUM JBUKEHUE
SPUTPOIUTOB MO KAMMIISIpaM, HaJI0 IPUHITH BO BHUMAHUE €I1Ie CIICTYIOIINE
cooOpakeHus.
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B opranax u mMpIax 4yenoBeKka KpOBb U3 apTEPUM PACTIPENEIISIETCS 110 TOHYAUIINM
Kanwuisipam, UIMEIOLIUM JUAMETP B CIIOKOMHOM cocTosiHuu okouio 0,005 cantumerpa.
Huametp ke sputpouuTta 6omsiie u paBeH 0,008 cantumerpa. OH umeet Gpopmy
JBOSIKOBOTHYTOT'O JTUCKA, T.€. IIOXO0K Ha OyOIMK O3 JBIPKH.

Ha puc. 13 BuaHO, 4TO MPOHUKHYTH B OTBEPCTUE KAMMILISIPHON TPYOOUKH AUAMETPOM
Mmenbie 0,005 canTuMeTpa (3a BBIUETOM TOJIIMHBI CTEHOK) KPYTJIbId 3pUTPOLUT JAHA-
meTpoMm 0,008 caHTHMETpPa MOXKET TOJIBKO OYy4r CXKAT CTEHKaMH KPOBEHOCHOTO
cocyza B nunuHApHUK. Takas ¢popma yBeTHUUBAET HAPYKHYIO IJIOMIAIb
CONPUKOCHOBEHHMSI SPUTPOLIMTA CO CTEHKOM KalWUIsipa U yCUIIMBAET HAXKUM Ha
CTEHKY. DTO HECOMHEHHO CITOCOOCTBYET MEPEX0y KHCIOpOaa U3 KanmuIsipa B ITUMPyY
MbIIbl. Kucmopoa BeDKUMaeTCs CIOBHO BOJIa U3 TyOKH, DTa ¢hoopMa mpeBpariact
SPUTPOLIUT B MOPIIEHb, HA KOTOPBIN CHU3Y CUJIBHO AABUT apTepUajbHasi KPOBb,
HocTynaromas B Kanwuisip. I napoaHaMuyecKue CUIlbl HE MOTYT 00€CIIeUnTh

JABHXKXCHHEC ) KMJAKOCTHU B

Puc. 12. CpaBHuTenbHas quarpamma
PA3HOCTH MOTEHIIMAJIOB JIEKTPO3apsI0B B MBIIIIAX (OHUIENcax) pyK MalMeHTa,
MOAHUMAIONIIETO MPaBOU pykoil rupro. I[laeHns noTeHuana npu Kaxaom
COKpAILEHUH CEPACUYHOU MBIIIIBI OTMEYEHBI TUKAMMU.

v

Puc. 13. Cxema kanusipHoro cocyaa (1
— 1) m sputpouura (I—2,3), OH MOKET IPOHUKHYTH B KAIUJUISP, TOJIBKO
nedopmupysich B uunuuapuk. 13 aprepun (11—4) B kanwuisap nocrynaror
SPUTPOLMTHI, HECS MO MIECTh (YCIOBHO) OTPULIATENIBHBIX 3apsaaoB. CokpalleHHas
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merma (11—3), mpousBoasiiast paboTy, IMEET CHIDKEHHBIN TTOTSHITHAI, TTO3TOMY B
HEee TIEPEXOIAT 3apsiabl U3 SPUTPOIIUTOB. [loTepsB 3apsia, SpUTPOIUTHI cladee
OTTAJIKUBAIOTCS IPYT OT Apyra. BelencTBue 3Toro B Kanujuisipe CKaIIuBaeTCsl UX TEM
Oosbllle, UeM CUiIbHEe najieHne morennuania. [locne paccnadnenus B mpiiire (111—5)
pacxo/ KUCIIOPOJia U 3aps/IOB YMEHBIIIAETCS, CUITbI OTTAJIKUBAHHS CTAHOBSTCS OOJIbIIIE
Y CKOIUICHHE PUTPOITUTOB MEHbIIE. |V — smtopa ckopocTel KpoBa B apTepuu. Y
CTEHOK, I'JIe CKOPOCTH BCJICJICTBHE TPEHUS Majible,— JIaBJICHHUE 110 YPAaBHEHUIO
bepnynu 6ombliie, 4eM B cepearHe motoka. [1oaToMy 3pUTpOIUTH OTTECHSIIOTCS OT
CTEHOK U UAYT B CEPEANHE IMOTOKA, T/Ie CKOPOCTH BHIIIE CPEIHENH CKOPOCTH KPOBH.

TaKMX TOHKHX COCyZAaXx BCIEACTBUE TPEHUS. 3€Ch CHOBA IIOMOTAET 3JIEKTPUUYECTBO.
Cunpl KynoHa 3acTaBisIIOT KaXAblid BIIEPEAU UAYIIUI S3pUTPOLIUT OTTAIKUBATHCS OT
3aJIHETO.

MHue gymaercsi, 4To 3TU OOJBIINE DJIEKTPUUECKHUE CUITBI BMECTE C CHJIaMU BUOpaIuu
Cpelbl, OKPYKaIoIIeW KauIJIsIPhl, U 00ECIIeUrUBAIOT MPOABUKEHUE KPOBU B
KaWUISIPHBIX COCY/IaX.

MexaHuszm «BTOPOI'0 AbIXaHU

Ecnu uenoBek 6e3 pa3MUHKH cpa3y Opocutcs 0exaTh, TO y HETO BCKOPE HAUHETCS
oJbIIIKa U cepanednenne. OQHAKO €CIH MPOI0IKATh OeXaTh Jaiblile, TO TI0
UCTEYCHUH HEKOTOPOTO BPEMEHU SIBJICHUS KHCIIOPOTHOTO TOJIOJAHHUS TOCTETICHHO
MCYE3al0T, YCTAaHABIMBACTCS POBHOE JIBIXaHUE, ITYJIC CHIDKACTCS U TOSBIIICTCS TaK
HA3bIBAEMOE «BTOPOE JIBIXaHHUE». Y CTAHOBJICHO TAK)KE, YTO «BTOPOE JIBIXAHHEH
HACTYTAaeT TeM ObICTpee, YeM JIydIlle TPCHUPOBAH YEIOBEK. MI3BECTHO TakKe, 9TO
CpEeIHsIS YacToTa MyJibca y YeIOBeKa, 3aHUMAIOIIErocs CopToM, cHibkaercs ¢ 70—380
10 50—60 B MUHYTY.

OTu HaOIIOAEHUSI MOXKHO OOBSCHUTH TOJIBKO MOBEACHUEM SPUTPOLIUTOB.
CxeMaTu4ecKku Mpolecc MpOTEKaeT TakK. Y YeJ0BEKa, HE 3aHUMArOLIErocs
(U3UYECKUM TPYIOM U 3apsJIKOH, CEKYHTHOE ITOTPEOJIEHUE KUCIOpoa KOJIedIeTcs
MaJIo ¥ MOAJIEPKUBAECTCS IPUPOIOM HA HU3IIEM ypOBHE. [Ipr 3TOM KOCTHBIN MO3T U
cesie3eHKa (00pa3HO TOBOPS -«3aBOJbD AJI1 U3TOTOBJICHHS SPUTPOLIUTOB) BBIITYCKAIOT
U TIOIJIEP>KUBAIOT B KPOBU LUPKYJISILIMI0 MUHUMAJIBHO HEOOXOIMMOI'O KOJIMYECTBA
3TUX «MUKPOKOHTEHUHEPOBY JIJIsl 00ecreueHusl CHAaOKEeHHMsI Tella KUCIOPOJOM U TS
MOMNOJHEHUS YOBIIN pa3pylIatoUUXCsl 3PUTPOLIUTOB. DTO TpeOyeT MUHUMAIBLHOTO
yucla «padbouynx pyk» u MarepuanoB. [Ipupose nepenpounsBoacTsa He Hy)kHO! - 1
BAPYT YEJIIOBEK OUYEHb OBICTPO MOOEKAI WM Havall MOJHUMATHCS 10 JIECTHUIIE.
Heo0xonuMocTh B KHCIIOPOI€ PE3KO BO3PACTAET. Y «JIUPEKTOpa 3aBOJa» — B
LIEHTPAJIbHOM HEPBHOU CUCTEME — Pa3AAJICS CUTHAJ U3 MBILIEYHOT'O OTAEJICHHUS:
«PE3KO0 YBEINYbTE CEKYHAHOE N3TOTOBICHUE KOHTEUHEPOB ISl KUCIOPOAAy.

Ho He Tak-To mpocTo 3aBOAY OBICTPO MEPECTPOUTHCS!

[ToaToMy Opranu3My NpUXOAUTCS HA MEPBBIX MOPAX YCUIIEHHO YKCIUTyaTUPOBATH
HAJIMYHBIN «KOHTEWUHEPHBIN MMAPK», TOKA «3aBOJ» HE HAYHET PACIIMPEHHOE BOCIIPOU3-
BOJICTBO SPUTPOIIUTOB.
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UToOBI YBETUYUTH TIOJIa4y KHCJIOPO/Ia B MBIIIIIIBI TIPH MAJIOM YHCIIC SPUTPOITUTOB,
IpUpPOJa ABTOMATHYECKH YBEJIMYMBAET YUCIIO COKPAIICHHUI cepAlia B MUHYTY U
YCWJIMBAET MYJIbCAIMIO €T0, T.€. YCKOPSAET UUPKYIISIIUIO KPOBU U SPUTPOILIUTOB.
VYcunuBaer, yyaniaeT AbIXaHUE JIJIsl YBEJIMUEHUS 3arPy3KH paHee UMEBIIUXCS B KPOBU
PUTPOIUTOB KUCIOPOAOM. B pe3ynbrare ofblKoN U cepilieOneHnem
COMPOBOXK/IAETCS BHE3AIHAS YCUJICHHAs! MbIllIeyHasi pa00Ta HETPEHUPOBAHHOTO
YEJI0BEKa.

[To ucreuennn 5—10 MUHYT «3aBOJ1» HAYUHAET CHPABIATHCS C MOBBIIIEHHBIM
BBIITYCKOM 3PUTPOLIMTOB «Ha JTUHUIO». [Tociie 3Toro gaxe npu HOpMaabHOM, YyTh
YCKOPEHHOM ITYJIbCE U MPH CIIErKa y4alleHHOM JbIXaHUH OJlaroaapsi BO3pOCIIEMY
YHUCIIY SPUTPOLUTOB, NOCTYIAOIIUX O 3arPy3Ky KMCIOPOJIOM K aJbBEOJIaM JIETKUX,
MBIIIIIBI HAUMHAIOT MOJy4aTh TpeOyeMoe KOJMUYECTBO KUCIOpOoaa B CEKYHIY U
HacTymnaeT 0Jarornojy4YHoe COCTOSIHUE OpraHu3Ma, TaK Ha3bIBAEMOE «BTOPOE
JIBIXaHHUE.

Tenepbs CTAHOBUTCS MOHATHBIM, IOYEMY Y TPEHUPOBAHHOTO YEJIOBEKA HET PE3KOTO
nepernaja Mmyjibca B Hayase 0era. Eciiu 4eoBeK TPEHUPYETCsI €5KEJHEBHO, TO
«IUPEKTOP 3aBOJIa» padOYUX HE PACIyCKaeT U HEMEJIEHHO, 110 IEPBOMY TPEOOBAHUIO
BBIOPACHIBAET HYKHOE KOJIMYECTBO SPUTPOLUTOB B KPOBb. Y TPEHUPOBAHHOIO
4eJI0BeKa NEPEX0]] Ha «BTOPOE JIbIXaHUE» HACTYIAET OITOMY OYEHb OBICTPO.

B cBsi3u ¢ perynspHbIMU, €KETHEBHBIMU TPEHUPOBKAMH U TPEOOBAHUSIMU
700aBOYHBIX APUTPOIIUTOB CO CTOPOHBI CTIOPTCMEHA «JIUPEKTOP 3aBO/Ia» HA BCAKUH
CIIy4yaid IEp>KUT B KPOBH B CIICHIMATIBHOM «JIETIO» — CEJIe3€HKE — OOJIBIIION 3amac
«MHKPOKOHTEMHEPOB», KOTOPBI MOXKET ObITh IKCTPEHHO BHIOPOLIEH B KpOBb. 1
nynbcanus cepana gaxe zamenngercsa ¢ 70—80 1o 50—60 yaapoB B MUHYTY.

B xauecTBe BTOPOIi JIMHUM 3aLUTHI OPraHW3Ma OT KUCIOPOIHOIO TOJI0JaHUSs Y
TPEHUPOBAHHOTO YEJIOBEKA aKTUBHEE pabOTAET KOCTHBINA MO3T. DTO CHIIKAET 3arpy3Ky
CepACYHOM MBIIIIIBI U CIIOCOOCTBYET JOJITOJIETHIO.

IMocaencrBusi HECIPAaBUWJIBHOI'O JbIXaHUA

OpHaxxbl 51 cuaeN B pe3uauyme nozaau kadeapsl. Oparop unrtan nokiuan. Yepes
MSATHAIIATh MUHYT MOCJIE Havalia BBICTYIIJICHHUS HA €r0 3aThUIKE U IIe€ 0003HAYMIINCH
BBIMTYKJIbIC BEHBI, a 4Yepe3 Mmojruaca Ha I11ee MosiIBUIach OOUIIbHAS UCTIapUHA.

[Touemy 370 npou3zonuio? Beab opaTop COKOWHO YynTall 1o OymMare, He HEpBHUYA, B
3aJie ObLIO MPOXJIAHO. S 3aMHTEpPEeCcOBAJICS ATUM BOIIPOCOM M OOpaTHJICS K Bpady 3a
pazbsicHeHreM. OHAKO HUYEM JIPYTUM, KpOME HApYIICHUSI HEPBHOU JIEATEIILHOCTH,
OH OOBSICHUTH ATOTO HE MOT.

Torna s momen B NOJUKIMHUAKY U TTOTIPOCHI C TIOMOIIBIO TTHeBMorpada (puc. 14)
CHATH IMarpaMMy MOETO JbIXaHUsl, KOTJIa 1 HAX0XKYCh B CIIOKOMHOM cocTtossHuM. Ha
puc. 15 moka3ana 3Ta HopMasabHas 00IIEN3BECTHAS AUarpaMma. 3a OJHY CEKyHIY
JIETKUE pacIIUpsAIOTCs (MOABEM JTMHUU BBEPX ), 3aTEM CEKYH]1y ITPOJIOKAETCS BBIIOX U
2 cexkyH/bI nay3a (TOPU30HTAIBHOE MOJI0KEHUE TUHUN). YITOTO cpeiHriA HUKI AJTATCS
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4 cexynabl, wid 15 npixanuii B MUHYTY. Eciu ©3MepuTh m01aas AuarpaMmel,
IPOYEPUYCHHON CaMOIKCIEM MpUOOopa, U MOMHOXKHUTH MOTYYSHHYIO BEJIMUYUHY HA
onpeaeNeHHbIA KOA(Q(UIUEHT, TO MOXKHO y3HaThb 00beM B KyOMUECKHX CaHTHUMETpax
OJIHOTO B10Xa. B criokoitHOM coctostHuM OH paBeH 500 KyOM4ecKUM CaHTUMETPaM,
WM MUHYTHBIN 00beM paBHsieTcst 7500 KyOU4ecKuM CaHTUMETPaM.

3aTeM s B3sUI ra3eTy, Hadajl FPOMKO YHTATh CTAaThO. XapaKTep KPUBOM JbIXaHUS PE3KO
u3MeHuiIcs. Bnox OblI 3HAUUTENIBHO pe3ye, BbIIOX — BHAUaJIe PE3KUiA, IOTOM 3a-
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3amyMcarth Ha JIEHTE HW3MEHEHHE 00beMa IpyIHOM MMOJIOCTH MPH BAOXE. 3aUCh
00BEMOB BO3/yXa TpEX MAllMEHTOB IIPH BAOXE: NepBas — 00BbEM UYpPE3MEPHO
BEJIUK, BTOPAs - HOPMa, TPEThI—O0BEM HETOCTATOUEH.
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TATUBAJICS, CTAaHOBMJICS B TIOJITOpA pa3a JOJbIle, YeM Ha MepPBOU
nuarpamme. [Tayza  coBepienHo oTcyTcTBoBana. [ukn mmncs 8 cexynn (puc. 16).
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Ha ananornynom npubope Oblia CHSTA AMarpaMMa JbIXaHus YeJIOBEKa BO BPEMsI
HEpPBHOIO ropsiyero cropa (puc. 17). 3aech BIOX IPOXOAWII €I1I€ pPe3ue, TUHUS
JarpamMMbl TIOTHUMANIach MOYTH BEPTUKAIIBHO, IOTOM BO3yX HEpaloHaIbHO
OBICTPO BBIIBIXAJICA, TIOCIIE YeTO HA MUHIUMAJILHBIX OCTATKaX BO3/IyXa OpaTop
CTapa’scs MPOU3HECTH elIe KaK MOKHO OOJIbIIIE CIIOB.

Bpewmst oqHOro apixanus Amiaoch 16 ceKyH, T.€. B UETBIPE pa3a J10JbIIEe HOPMBI.
[Tay3sl ocie BbI10Xa HE OBLIO.

OnpenenuM 00bEMBI BIBIXa€MOTO BO3/TyXa BO BTOPOM U B TPETHEM IKCIIEPUMEHTE.
Onu paBHbI puMepHo 375 u 325 kyOuueckum cantTumeTpam. COommocTaBisis MEXKIY
co0ol 3T UG PHI ¢ 00BEMOM HOPMATILHOTO JBIXaHUS, 3aMEUYaeM, UTO IPU YTEHUU
ra3eThbl YEJOBEK BJIbIXA€T KUCIOPO/a Ha 25 MPOILEHTOB MEHbIIIE HOPMBI, BO BpEeMsI
Cropa InoJtyva Bcero 35 mpoleHTOB HOPMBI, T.€. HACTYNAJIO OCTPOE KUCIOPOIHOE
rojiofanue!

Bot noueMy y oparopa 1 ClopIiyka pa3ayBaroTCs BEHbI, KPACHEET JIMLIO, MOSIBIISIETCS
OJIBIIIIKA, PE3KO YUAIaeTCs AbIXaHUE U ITYJIbC.

Bo BpeMs peun wiv npu YTEHUH BCITYX K OCHOBHOM (DYHKIIUU JBIXaHUS —
00ecreueHnI0 Opranu3Ma KUCIOpOI0M — MPUCOSAUHSIETCS BTOPasi: MPOU3BOJICTBO
3BYKOB BO BpeMsI BbIJI0Xa. Y 4eJI0BEKa, HE MPUBBIYHOTO K MPOU3HOIICHUIO MOHOJIOTOB,
MEXKTy dTUMU ABYMS (PYHKIMSIMU MIPOUCXOJIUT paccoryiacoBanue. [Ipu aTom ctpagaet
OCHOBHas yHKIIMSI — CHAOKEHHE OpraHu3Ma KUCJIOPOJIOM, TaK KaK YEJIOBEK
cTapaeTcs CKa3aTh Kak MOXHO OOJIbIIIE CJIOB HA BBIJIOXE U 3aJIEPKUBAET BIOX.

VY npodeccruonanoB — JIEKTOPOB, NMEBIIOB, UMEIOIINUX MPABMIHHO MOCTABICHHBIN
roJI0C, TAKMX KOH(DIJIMKTOB B IBIXATENIbHBIX Mpolleccax He nmpoucxoaut. [lorTomy Bce
JIFO]TU, KOTOPBIM B CBOEH pab0Te MPUXOIUTCS OBITh OpaTOpamMu, 00s3aTeNIbHO JOKHBI
MIPOUTH KYPC TIOCTAHOBKH TOJIOCA BO UM 3aIIUTHI CBOETO 3/I0POBbS M JIAXKE KU3HU.

[TpoBeneHHbIE SKCIIEPUMEHTHI OOBSICHSIOT U CIy4yau CMEPTH aKTEPOB B MOMEHT
IPOU3HECEHUS CTPACTHBIX MOHOJIOTOB. [IprunHa UX — HE HEPBHBIE U CEPACUHbIE
00JI€3HH, 2 HEIOMEPHO JJIUTEIbHOE KUCIOPOIHOE TOJI0JaHNE OpraHu3Ma, a TaKKe
NEepeHaIPsHKEHHOCTh paboThl akTepa, OpaTopa, Hapyliarolias 0OMEH BELIECTB,
HEPBHYIO JACSITENBHOCTh U MO3TOBOE KPOBOOOpAIIEHUE.

EcTb eme poautenu, KOTOpble HE yuaT peOeHKa KPacuBO XOUTh, O€raTh, CUJICTh
BBITIPSIMUBIIUCH, HE TOPOUTHCS, HE BHITATUBATH HOTU U HE MOJYJIeKATh Ha CTYJIe, a
IJIABHOE, K COXKAJIEHUIO, HE YUaT JbIIIATh.

Ceiiuac py U3y4Ye€HUU MHOTHX OOJIE3HEH BBISICHIIIOCH, YTO OJTHU JFOJU BIBIXAIOT
CJIMIIIIKOM MHOTO KHCJIOPOJIa M 'y HUX 00pa3yeTcsi B OpraHn3Me HeJI0CTaTOUHbIN
npoiieHT CO,, Ipyrue ApIaT HeIOCTATOYHO HHTCHCUBHO M Y HUX U3-3a «TYIIBIX)
abBEOJI HAOMIOJAI0TCS OOJIC3HU KUCIOPOJHOTO TOJIOAaHUS, TaKUe, KaK OpOHXHaIbHAS
acTMa, TUTICPTOHHS.
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310poBoe abIXaHUE NPHU Oere

CymiecTByeT TpH BUA IBIXaHUS TpH Oere.

1. B1oxX 1 BBIZJOX HOCOM IPH TUIOTHO CXKAThIX ry0ax.

2. Box HOCOM, BBIIOX PTOM.

3. BAoX pTOM M BBIIOX PTOM.

Teopernueckue cooOpaxkeHHs IO KAKIOMY BUAY CBOJSATCSA BKPATIIE K CIEIYIOUIEMY.

[To nepBoMy: JpIXaHHWE HOCOM UMEET TO MPEUMYIIECTBO, YTO BO3AYX COTPEBACTCS U
YBIQKHSIETCS, MPOXO/Is MO CIM3UCTON 000I0UYKE, YTO MPEAOXPAHIET BEPXHUE
JIbIXaTEeJIbHBIC MyTH OT OXJIAXKICHUS U BhIChIXaHUsl. Ho conpoTuBieHne IBUKEHUIO
BO3JlyXa yepe3 HOoC 0oJIbllle, YeM Yepes porT.

[To BTOpOMY: T€ K€ MPEUMYIIECTBA BI0Xa HOCOM, 4TO M B TIepBoM. Ho BBITOX pTOM
obecrieunBaeT ObICTPYIO OUUCTKY JIETKUX OT Ta3oB.

[To Tperbemy: OBICTPBIN CBOOOAHBIN BOX U BBIAOX.

SI ocTaHOBHJICA Ha BTOPOM AbIXaHHWH, KaK HanboJiee 000CHOBAaHHOM H 300POBOM AJIsA
OopraHu3ma: BJOX — HOCOM, BBIIOX — PTOM.

HpI/ICTYHaﬂ K IIpoucaype 6era, Ha4YuWHAIO AbIIIATh TaK: OJMH BJOX Ha JABa IIara 1 OANH
BBIAOX Ha JIBa 11ara. [Tocne nosiBiieHMS «BTOPOT'O AbIXaHHA» — YCTBIPC IIara Ha BAOX
N 4CTBIPC HA BBIJIOX.

[Tpu HOpMaTEHOM Oere 00BEM JIETKUX HETUKOM He UcToyib3yeTcs. [loaTomy B HU3Y
JISTKHUX BCIICJICTBUE YBEIMYCHHOTO yACIIBHOTO Beca MOCTEIICHHO CKAIIMBACTCS
YTIICKUCTBIN Ta3. J[J1s1 TOro 4To0Bhl M30aBUTHCS OT HETO BO BpeMs Oera, X04eTcs
WHTEHCHBHO CJeNaTh IPEACIbHO IITyOOKUi BIOX. S TMYHO JIe1ar0 TaKy «ITPOMBIBKY»
JETKuX 4epe3 Kaxapie S0 maros.

berato u fpiiny TakuM 00pa3oM 1o yrpam BoT yxe 30 jeT, crapasich He IPOIYyCTUTh HU
onHoro aHs. Eciu nmoroja oueHs 1ioxas, 0eraro Tpyclou Joma 1no KOpuaopy: S5 maros
Tyna, nATh 00patHO. TaTenbHo ciexy 3a co00il BO BpeMsl BBICTYIUICHHI Ha JIEKIMIX
u noknagax. Craparoch KaKk MOKHO Yallle BIBIXaTh BO3AYX U CIIOKOWHEE BBITYCKATh
ero. Ctaparoch HM B KOEM CIIydae HE 3aJICPKUBATh ABIXaHUS U HE TOBOPUTH MOCTIE
BBIJI0XA.

Kucnopon — ocHOBa *u3HM Ha 3emiie! DTy UCTUHY 3HAIOT BCE, OJHAKO MaJo KTO
€XXETHEBHO, €KEYACHO U €KEMUHYTHO JyMaeT 00 3TOM U Oepe’KeT CBOM OpraHu3M OT
KHCIIOPOJHOTO ronoganusi. [lomHuTe, 4TO €l MpeKpaTUTh AOCTYI KUCIOPOaa
BO3JlyXa B KapOropaTop JBUraTessi aBTOMOOWJIS, TO JaKe OH MTHOBEHHO 3arjloXHET U
OCTaHOBHTCS.

[Touaie mpoBeTprBaiiTe KOMHATHI J0Ma U Ha padoTe!
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Hrak, KkpaTKue BbIBOAbI.

1." Yewm OGobliie BeIMUMHA COBEPILIAEMOM pabOThl OPraHOM (HAPUMED, MBIIIIIEH ),
TeM OoJbIlIee KOJIMYECTBO KHCIOPOia B CEKYHIY OH OTPEOIISET U TeM OOJIbIIe
CHIDKAETCS B HEM BEJIMYMHA OTPULIATEIHHOTO AJIEKTPO3apsiia.

2. Toubko Onarogaps MOPLIMOHHOM YITAKOBKE KMCJIOPOJA B SPUTPOLUTHI JOCTUTAETCS
BO3MOYKHOCTb €r0 MHAMBUAYAJIBHOTO PACIPEAEIEHHS O MOTPEOISIOMNUM OpraHaM
YeJI0OBEKA.

3. Kucnopoz B KpoBHU 3apsiKeH OTpULIATENbHBIM 3HaKoM. Kon4uecTBO SpuTpOLUTOB U
BBITPYKAEMOT0 UMHU KHUCIIOPO/1a IPSIMO IPONOPLUOHAIBHO Pa3HOCTH OTEHIIMAIOB
AIIEKTpO3apsiia SPUTPOLMTOB IO OTHOLICHUIO K 3apsily OpraHoB moTpedurens. B
TaKOU e MPOMOPLHH PA3INYHO COACPKAHNUE YHCIA SPUTPOLUTOB B KaNWIUIAPax
NOTPEOIISAIOIUX OPTraHOB.

4. Dnextpuueckue cuiibl KyJloHa TOHAT 3pUTPOLUTEI 110 KAIWJUISIPAM, CHJIBI
BepHyuin  3acTaBIIIOT  3PUTPOLMUTHI ABUTaThCS OBICTPEE CPEIHEN CKOPOCTU KPOBH
B apTEpUsX.

I'naa V IIUTAHUE U IOTOBBLIAEJIEHUE
Kak peryaunpoBarb cOOCTBEeHHBIN Bec.

[TepBOOBITHBIN YETOBEK MUTAJICS Yepe3 HEPABHOMEPHBIC MPOMEKYTKH BPEMEHHU.
[ToaTOMy TIpHpOAE MPUIILIOCH TaK CKOHCTPYHPOBATh MEXAHW3M HCTIOIB30BAHUS TTHIIIH,
YTOOBI HE BCE €€ MUTATEIbHBIC BEIIECTBA CPa3y YCBAUBAINCH KIIETKAMH, @ H3BECTHBIN
MIPOIICHT OTKJIAJABIBAIICS ObI HA «YEPHBIN ICHBY. 3amachl JOJKHBI ObUTHA TOMEIIATHCS
KaK MOKHO OJIMKE K TeM MECTaM, TJ/Ie MUTAaTeIbHBIC BEIICCTBA BITUTHIBAIOTCS B KPOBBD,
¥ KaK MOJKHO JTQJTIbIIE OT MBIIIII, YACTO MOTPEOISIOMNX ITH BEIIeCTBA. TaKUM MECTOM
OKa3aJIMCh KHUIIIKH, BO3JI€ KOTOPBIX B BHJIC BUHOTPAIHBIX TPO3JICH cOOMpaeTcs Kup,
JYYIIAA XpaHUTEIb SHEPTUH, U 00JIaCTH Ha KUBOTE, Oe/pax, 1iee, JIUIe — TaM, TJIe
MBIIIIBI COKpAIIatoTcs Haubosiee peaKo u ciado.

Teneps 175t TOro, 4TOOBI IPKO MPEACTABUTH ce0€ KAPTUHY MUTAHMS, HAPUCYEM
nuarpammy (puc. 18), Ha KOTOpOI MO BEPTUKAIU OTIIOKEH BEC UETIOBEKA, a IO
TOPU30HTAIM BpeMS 3aBTpaka, o0e1a U y>xuHa. B uaeaie 1uisi HEMOJHEIOWETO
YeJIoBeKa ArarpaMma ero Beca B TeUE€HUE CYyTOK JIOJKHA Oblia Obl UMETHh (POpMY
IIYHKTUPHOU JINHUU.

K nauany 3aBTpaka oH roJyioficH. Bec ero Huxe cpeaHero, OTMEYEHHOTO ITYHKTUPHOU
nuHauen. [locie 3aBTpaka BeC MOJJTHUMAETCS BbIILIE CPEAHErO YPOBHS. Jlanee 3a cuer
OTpeOJICHHS SHEPTUM BEC HAYMHACT MaaTh U JTOXOJUT JI0
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N\ Coeannd see e usueanerch Puc, 18. Cxema nmpaBUIbHOIO MUTAHUS.

cpenuero. Jlo o6ena opranu3M J0JKEH MPEBPATUTh B SHEPTHUIO U TY YaCTh MUIIEBBIX
BEILECTB, KOTOPas B BUJE KUpPa OTIOKUIIACH IIOCIIE 3aBTpaKka. Bo Bpems
VICIIOJIb30BaHUs OPTaHU3MOM 3aI1acOB YEJIOBEK OLIYIIACT YYBCTBO I'OJI0A.

W3 nuarpammbl SICHO, 4TO eciii 6€3 4yBCTBa T0JI0/1a IPUCTYIATh K HOBOM Tparese, TO
BEC TeJa, 3amachl )KUpa HAYHYT €KEeTHEBHO YBEITMUNBATHCS, U YEJIOBEK CTAHET
MOCTETNEHHO IMOJIHETh, YTO OMACHO JUIS 3I0POBbs, TPYAOCTIOCOOHOCTH U AOJNTOJIETUS
(puc. 19). Mcxons u3 3Toro MokHO c(OpMyJIHMPOBATH OCHOBHBIE MMPABUJIA TUTAHUS U
rOJI0JIaHusl.

[TepBoe: HE caaUThCS 3a CTOJ, TIOKA HET YyBCTBA CHIILHOTO TOJI0/1a. B 3TOM Bompoce s
HE COTJIACEeH C TEMH, KTO PEKOMEH/IyeT PETYJISPHBIN IIPUEM IHIIHU 110 YacaM,
HE3aBUCHMO OT TOTO, HAOUT YKUBOT €IIe HE MepeBapeHHON nuIeit wim myct. Maaue
00CTOUT JI€JI0 C JIFOABMU (PU3UYECKOTO

Jawrnax

G | Bec
|

o
w
w
o

Puc. 19. Cxema HenpaBuIBbHOTO NUTAaHUS,

Tpyna. OHU AOJKHBI MUTATHCS PETYISIPHO, TAK KaK BCETJla CaaATCs 3a CTOM C
YyBCTBOM 370pOBOT0 anmneruta. Cieayroliue npasuia K oM (U3UIecKoro Tpyaa
HE OTHOCSITCA.

BTtopoe: Bcio Tpamne3y Hajio MBICIICHHO pa3AeuTh Ha TpH ¢asbl. [lepBas daza —
yTOJIEHUE CUJILHOTO ToJIofia, BTopas (a3za — HacklleHue, S BcTaro u3-3a cToja, Koraa
MOTY C HEMEHBIITUM alIETUTOM ChECTh eIIIe CTOJBKO XKeE.

Ectb 1 TpeThs (paza — «0OxkopKay, KOTAa MOCiie HACBIIICHHS TI0e1aeTCs TO, UTO
OCTaJIOCh BKYCHOTO Ha TapeJiKe, MU KOT1a POJICTBEHHUKH YIIPAITUBAIOT ChECTh CIIe
Kycodek. ITy a3y u3 o0uxoja 310pOBbIM UeT0BEK He (PU3UUECKOTO TPY/Ia JOJDKEH
COBEPIIIEHHO UCKITIOUHNTb.

Sl npunep)xuBarOCh TAKOTO METO/1a MUTAHUS U €M, K YKACy POJACTBEHHUKOB U
JUETBpayveil B 1OMaxX OTAbIXa, IPUMEPHO BJIBOE MEHBIIIE OKPYKAIOIIUX. 3aTO
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OpraHM3M MOW HaY4YHWJICS HCIIOJIb30BATH B JEJI0 OOJNBIIYIO YaCTh ChbeACHHON MUIIIH, Y
MEHS HEeT JIUIIHUX KUPOBBIX OTJIOKEHUH U 5 IEPKY CTAOMIbHBIN «PUMCKHUI) BEC —
poct 180 cantumerpoB munyc 100, To ects 80 kumorpammoB. [Tpu TakoM nuTaHuu s
YCUJIEHHO 3aHST YMCTBEHHBIM TPYJOM, 00J1a/1at0 PU3NUYECKON CUIION, 3aHUMAIOCh
(bU3KYJIBTYPOM, CTaparoCh OEraTh €KEHEBHO M0 3 KMJIOMETPA, JIETOM UTPar0 B TEHHUC
1 Ha otabixe B KpbiMy coBepinaro uepe3 AeHb NOXO0bI 10 15 KHIIoMEeTpoB.

Kaxxnplil roz st IpOBOXKY OJTHO MJIM JBAa CEMUJIHEBHBIX T'OJIOJAHUS IO CIIEAYIOIIEH
CUCTEME.

Beuepom, HakaHyHe JTHS Hayaja roJIofAaHus, 1eIaeTcs KJIM3Ma BOJIOH KOMHATHOM
TemriepaTypbl. Ha crenyroniee yTpo moBTopsito 3Ty npouenypy. Ilocne kiu3mbl
MPOBOJISATCSA €KEAHEBHAS HOPMAaJIbHASI YTPEHHSIS 3apsiKa U MPOryJika nemKom 1—2
KHJIOMETPA.

K sTomMy BpeMeHH MOsBIIAE€TCS 9yBCTBO To10a. OqHAKO BMECTO €/1bI BhIMTMBAK0 1—2
CTaKaHa KUIISTYECHOU BOJbL. Boja 3anonHseT xKeny 10K, U 4YyBCTBO I'OJI0JA UCUE3aeT.

B Teuenue Bcero aHsA HaZ0 MPOIOIKATH TPYAOBYIO )KU3Hb TaK, KAK OHA BEJIACh JI0
royiofanusi. Kak TOJIbKO MOSABISAETCS YyBCTBO I'OJI0/1a, CHOBA M CHOBA BBHITIUBAIO CTAKaH
KHUIISTYEHOH BObI. BBIXO1s 13 1oMy, Oepy TypHCTCKYIO ¢usry ¢ Bojaon. Bona
IIPOMBIBAET OPTAHU3M U CHUMAET MO3bIBbI royioa. Tak HaAo KUTh BCE 7 THEN
TOJIOJITAaHUS: BEYEPOM U yTPOM KJIM3Ma KX bl IEHb ¥ BMECTO MUK — Boja, 10—12
CTakaHOB B JieHb. CTpOro 3ampeiiaercs JIro0oe JIEKapCTBO WU IIPUEM THUIIH, Yas,
caxapa u T. 1. OnHa yami-

Ka 4asi CBOAUT Ha HET MOJIb3Y BCETO TOJOJAHMS, TAK KAK BbI3bIBAET BBIJICIICHUE
KEITYJJOUHOTO COKa, KOTOPBIM MpU COOJIIOICHUH YKa3aHHBIX BBIIIE YCIOBHM Ha TPETUH
JI€Hb MPEKPAIIAET BBIACIATHCS, U OPraHU3M HaYMHAET MOeaTh CBOM KJIeTKH, Kakue
ke B TIepByr0 ouepenb? OOBIKHOBEHHO OTBEYAIOT Ha ATOT Bompoc: xkup. He Bepuo! B
MEPBYIO OUEpEqh OPTraHU3MOM ChEIAOTCS OONBHBIE KIETKU. [103TOMY MpoucxoauT
uclesieHue ot 6osiesneid. Eciu Bo BpeMst ro10/1aHus MOSIBUTCS €1ab0CTh, TO KaK
MOHO CKOPEE HYKHO CJIeJIaTh BHEOUEPETHYIO KIH3MY.

Hauunate nuTanue Ha BOCbMOM JIEHb YTPOM HAJIO TAK: MEPBbIM JE€Hb COKH, CBEXKAsI
IIPOCTOKBAIIIA, TBOPOT, Yaid, KyCOK caxapa. Ha BTopo#t 100aBisitoTCs BapeHbIe OBOIIIH,
cyxapu. Bce 3T0 B MasibIX KOJIMUeCTBax uepe3 kaxasie 2—3 yaca. Ha Tpetunii nenn
JIOTIOJTHSIIO CBO€ MEHIO BapeHOU KypHuIleH, kaptodenem, pucom. Jlanee HopmanbHOE
MATAHUE.

Panuon HOPMAJBbHOI'O IUTAHUA.

Xody pacckaszaTh, KAKHX IMIPOYKTOB 51 M30€raro Wi ynoTpeOsio B MUHIMAIBHOM
KOJINYECTBE.

Besikuit mpoiyKT ¢ IposkikamMu BhI3BIBAET OpoxkeHue B KullleyHuke. [loatomy s
CTaparOCh MOAPAXKATH FOKHBIM HAIMAM, KOTOPBIE IPEANIOYNUTAIOT MPECHBIE
0e31posxoKeBbIe Jienemky. M30erato ynorpedaeHust O0IbIITNX KOJIMYECTB
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OpPTraHUYECKUX KHUPOB BCEX BUOB, CIIOCOOCTBYIOMNX 00PAa30BAHMIO CKIIEPO3a.
3aMEHSTh UX MOXHO PACTUTEIHHBIM — TIOJICOJTHEYHBIM, KyKYPY3HBIM WIJIH
OJINBKOBBIM MacIIOM.

BmecTo Mosioka cunTaro 1mojae3HbIMU BCE BU/IbI OAKTEpUATbHBIX MPOU3BOIHBIX —
IPOCTOKBAIIy, Keup, cMeTaHy, TBOpor. BapeHsie Msico 1 ppi0a B yMEpEHHOM
koimaectBe. [lo0osbie oBoIIeH, pa3HbIe Kalmi. AMEpUKAaHCKHE OUOJIOTH
PEKOMEHIYIOT ChIPBIE OBOIIM M (PPYKTHI, HATEPThIC Ha TepKe B KommuecTBe 20%
€XKEJTHEBHOIO palMoHa. B IeHb cunTaro moJe3HbIM ITUTh HE MEHEE /—8 CTAaKaHOB
KUIKOCTH IS Pa3KUKEHUSI KpOBU. MsICHOI OyJIbOH U3 CBOETO PallMOHA 51 JaBHO
MCKJIFOUMII, TAK KaK 3TOT NPOAYKT IJIOXO pacuIeIuisieTcs neueHnto. He Hy)HO
3a0BIBaTh PO TMOJIH3Yy BUTAMUHOB. [IprHMMaiTE aCKOPOUHOBYIO KHCIIOTY 110 OJTHOMY
rpaMMmy B JI€Hb, IIUTIOBHUK U .

Conp n caxap y1'[0Tp€6J'I}IIO YMCPCHHO, XOpO1IO0, CCIIN CaXap MOKHO 3aMCHUTb MCIIOM
XOTs OBbI M B MaJIBIX KOJINYCCTBAX, Caxap 1 COJIb CUNTAIO OCITBIMHU BparaMu 49CJIOBCKa.

B mnpouecce ®U3HU HAJI0 YpE3BBIYATHO BHUMATENIBHO CIEAUTH 38 PYHKIUAMHU
XKeJIy/IKa ¥ BeUepoM MEPBOTo XKe JIHS NepephiBa IOMOraTh €My, IpUHUMAs TaOJIETKU
pEBEHS WK MOJICTaKaHa CIa0UTENIbHOTO Yast. Tak MOXKHO n30exaTb MHOXKECTBA
TSDKEJIBIX 3a00JIEBaHUM, MPOUCXOASAIIMX 0 HAILIEMY HEBHUMAHMIO.

B 3akimodueHne 3TOTo paszzena xouy paccka3arb 00 OJJHOM OYCHb HHTEPECHOM
IKCIIEPUMEHTE, TPOICTIAHHOM MHOFO, X O TOM, YeM OH KOHYHMJICS,

OI[HEDKIII)I A 3aAyMaJICs, ITOYEMY KOPOBa U BCC )KBAYHBIC JKUBOTHBIC I.[CJIBII?I JCHDb 1 BCIO
HOYb IICPCTUPAOT MCIKAY ITINIOCKUX BY6OB TpaBy U CCHO U IIOYCMY JICB, TUI'P K BCC
XUIIHUKW MsICO KCPTBBI HC XKYIOT, a 3arjIaTbIBalOT LCJIBIM KYCKOM.

OTBeT oka3ayicsi O4eHb NPOCTHIM. M3 MUy, CheIEHHON KUBOTHBIM, TOJIBKO Ta YaCTh
MOKET BIIUTATHCS B KPOBb, KOTOPAsi OKAKETCSI NOHU3UPOBAHHOW WUJIH
JACCOLIMMPOBAHHOM, T.€. IEPEBAPEHHOM.

Jl1st nucconuanuu yrieBoaoB (TpaBa, CeHO) TpeOyeTcsl MPUCYTCTBUE MIETI0YH,
BBIJICIISIEMON CIIFOHHBIMU Kesie3amMu. Ho MpOIEHT ee KOHIIEHTpAIuu BO PTY KOPOBBI
OY€Hb cJ1a0, BCJICJICTBUE ATOTO YIIJIEBOIbI IOJDKHBI OBITh PACIICTUICHBI, IEPETEPTHI J0
KOJUIOMJAIBHOTO COCTOSIHUS. BOT moueMy KopoBa cHavania ObICTPO €CT, HaKaIruIMBaeT
TMHUIILY, & IOTOM CIIOKOWHO, JIOJITO MEPETUPAET CO CIKOHOM, TJIOTAET €€ B IEPBBIN
YKETYI0K, OTPHITUBAET U MEPETUPAET BHOBB J0 TE€X IO, MOKA HE 3aKOHYUT MPOLIECC
JUCCOLUALNYI U HE IPOTJIOTUT KOPM OKOHYATEIBHO BO BTOPOM KETYIOK.

A 6enku (MSICO) TUCCOIMUPYIOT B MPUCYTCTBUU COJITHON KUCIIOTHI, BBIICIISIONICHCS B
JKEJyIKE XUITHUKOB. HO MBI IOMHMM, 4TO IIE10Yb HEUTPAIU3YET KUCIOTY. [loaTomy,
eclii Obl TUTP Hayall pa3KeBbIBaTh MACO U MPOMUTAJ Obl €ro HIeI0YbI0 U3 CIIOHBI, TO
KHCJIOTa B JKeITyJIKe IIEJI0YbI0 HeMTpann30Banack Obl M MACO MOLUIO O KUIICYHUKY B
HEAMCCOLMMPOBAHHOM COCTOSIHUH, YTO KOHYMIJIOCH Obl OPO’KEHUEM B KHUIIIKAX,
razoo0pa3oBaHUEM U OTPABIICHUEM OPTraHU3Ma.
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[IpencraBuB cebe Bce 3TO, 51 PEIINII, YTO cesian 00ibinoe OTKphiTHe. Henb3s ecTh B
OJIMH MPUCECT OJJHOBPEMEHHO OeNKH U yriaeBoibl. OHU HAI0 TII0TaTh, APYTHE JOJITO
nepexeBbiBaTh. [loaToMy OyTepOpoa — xiieb (yrieBoj) ¢ MsicoM (OeTKOM) eCTh
POTUBOMOKAa3aHO. [10MmyTHO 51 pemuL, 9To poa JHOACKON MOTYOHIT TOT IEPBBIT
NIEPBOOBITHBIN TUKAPh, KOTOPHIN Che KYCOK KapeHOW TUYIH BMECTE C IIEPBOi
MancoOBOM (YIJIEBOJHOM) JIEMEIIKOM.

YtoOBI cOOpaTh MaTepual 1Mo BONMPOCY pa3AeIbHOTO MUTAHWUS, TTOIIEN B ONOIMOTEKY U
B35UT TOJICTBIN TOM TOJT 3ariaBueM «MHCTUTYT pa3aenbHOTO MUTAHKS JOKTOPA
3amxay. B mpeancioBuu n3aranuch MPUMEPHO T€ K€ JOBOIBI, 10 KOTOPBIX 5
J0JTyMaJICsl CaMOCTOSITeNbHO. Jlasiee B KHUTE MPUIIaraioch MHOXKECTBO (hoTorpaduii
TIyOOKUX CTAPUKOB IO ¥ TIOCTIE JICUECHUS Pa3ebHBIM MUTAHUEM, KOTOPBIE TTOCIIC
Kypca JieueHHUs] HaulHaIu Oerath U UrpaTh B TCHHHUC. JIWIla y HUX CTaHOBWIINCH
MOJIOKABBIMHU.

B npeancnoBun k KHUre OBLIO TaKXKe YKa3aHO, UTO MEPEXOAUTh Ha Pa3AeIbHOE
NUTaHUE HAJ0 OYEHb MEIJIEHHO U MOCTENEHHO. B mpoTuBHOM ciydae Te
AHTUTOKCUHBI, KOTOPbIE BEIpA0ATHIBAET HAIl OPTaHU3M JJ1s1 OOpbOBI C OPOKEHUEM
CMELIaHHOW MHUILY B KUILIKAaX, IPOJIOJIKAS 10 MHEPLIMK Pa3MHOKAThCS, MOT'YT BbI3BaTh
OTpaBJIEHHE OpraHU3Ma U BBICOKYIO TeMIiepaTypy. O3HaKOMHBIIKCH CO BCEMH 3TUMU
COBETAMH, 5 IOCTENEHHO IIEpeIles Ha pa3AeabHoe nuTanue. Pesynbrar ObL1
owenoMisitonM. OTKyAa NOsSBUINCH U30bITOUHBIE cHilbl! BoapocTs!
XKusnepanoctHocts! IloMonozesiee, nBeTymiee 350poBbeM auLo ¢ pymsHuem! Ho...
B HAIlIUX YCJIOBUSX KM3HH BBIJEPKATh A0COJIFOTHO CTPOTO pa3JesIbHOE MUTAHUE
HEBO3MOXKHO. [Io3TOMY 1OCIE epBOro e HapyLWEHUs JUETHI MO OPraHU3M, B
KOTOPOM IIEPECTANIN BBIAEISATHCS aHTUTOKCUHBI, HE CIIPABUIICS C OTPaBJICHUEM,
Temneparypa nojackouniia a0 40°, u st Obl He HanUcall ’TOM KHUTH, €CJIM Obl MHE HE
OBLJIO OPraHW30BaHO HEMEJIEHHOE MPOMBIBAHUE KUIICYHHUKA U JKEITYIKA.

ITocne aToro s HHUKOMY HC pCHIAJICA pCKOMCHAOBATDL PA3CIIbHOC IIMTAHUC.

OTCIOI[a HaJI0 CACIATb BBIBOA, YTO OAJICKO HC BCAKasg TCOPHA ITOJIC3HA AJIAA YCIIOBCKA,
HY)XHa THIATCJIbHASA W IIUPOKAA IIPCABAPHUTCIIbHAA ITPOBEPKA HA JKUBOTHBIX.

B IEJIOM B BOIIPOCC MUTAHUA HA0 PYKOBOJACTBOBATHCA N3BCCTHBIM IIPABHUIIOM — €CTb
TOJIBKO TOIrAa, Koraga rojdoiacH, 1 €CTb BO3MOKHO MCHBIIIC.

CKo0JIBKO YaCOB CHA M0JIe3HbI YeJI0BEKY?

Korz[a YCJIOBCK IIPOCHYIJICA, 3aJICIKAJICS, HYBCTBYCT JICTKOC HCAOMOT'aHUC NI
CJ'Ia6OCTB, TO KaXKE€TCs, BOT €CJIHU OBl CIIIC HEMHOXKXCYKO II0JCXKAaTh U IIOHC)KHUTHCA B
IMOCTCJIN, TO CUJIbI BEPHYTCA U HACTYIIUT 6OI[pOCTB.

He BepwTe 3THM omnbouHbIM uyBcTBaM! UeM 0Bl Y€T0BEK JISKUT O€3 CHA, TEM
OoJIbIIIEe TEPSIET CUJL.

B nutepaTtype ecTh HeMano CBEACHHUN O TOM, CKOJIbKO YaCOB CHa HEOOXOIUMO ISl
BOCCTAHOBJICHUS CHJI. Y Ka3bIBa€TCs, UTO, C OJHOM CTOPOHBI, BO BPEMsI CHA KJIETKU
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3apsHKAIOTCS DJIEKTPO3apsiiaMy U XOPOLIO OYMIIAIOTCS CBEKEW apTEpUAIIBHON KPOBBIO
OT MOJIOYHOM KHUCJIOTHI U APYTUX OTOPOCOB 0OMEHA BEIIECTB U OKUCIICHUS, — U 3TO
1oJIe3HO! A ¢ Ipyroy CTOPOHBI, B KJIIETKaX BO BpeMs JICKAHUS [IOCTEIIEHHO
HAKaIUIMBAKOTCS IUIAKK — 4TO BpeAHO. BOT 0THO M3 MHOTHX ITPOTUBOPEYMIA,
CIIyTHUKOB BCEW HAIIEU )KU3HH.

O KoJIMYeCTBE YacOB IMOJIE3HOTO CHA MHEHUS pa3faenuianch. OJHU cuuTaroT — 8
4acoB, Apyrue (aMepuKaHCKU n300peTaTeiab DIUCCOH) — S5 4acoB. S JIMYHO CUUTAalO,
YTO JyYIIUH OTJBIX U XOPOILIEEe CaMOYyBCTBUE 00€CIIeYnBalOT 6—7 4acoB CHA, HE
oonee. OgHAKO HAZO MOMHUTD, YTO B MUPE HE CYIIECTBYET HE TOJBKO JABYX MAJIbLIEB C
OJIMHAKOBBIM PUCYHKOM JIMHHI Ha KOoke. HeT IByX 0OIMHAKOBBIX JIOJICH B OTHOIIEHUH
ocobeHHocTel opranusmMa. [loaTomMy Kax bl TODKEH caM dKCIePUMEHTAIbHBIM
yTeM YCTaHOBUTb MUHUMAJIbHOE BPEMS CHA, HEOOXOIMMOE eMY JIJIsi BOCCTAHOBJICHHUSI
CHIL

3ayeM mpupoaa OPraHM30BaJIa MOTOBbIAEIeHNE?

B nporecce 3Bontonuu npupoaa npuayMalia enie OAuH KOHCTPYKTUBHBIA KaHAT [T
OTBO/Ia IUTAKOB M3 OpraHu3Ma uejoBeka. OHa cHaOauIIa BCe Hallle TeJIO MUJUIHapAaMu
ITIOTOBBIX K€JI€3 U MUKPOCKONIMYECKMMH KaHaJIaMHU JUIsSl BBIXOJA IIOTa U ra3oB. TakuMm
00pa3zoM, KPOBEHOCHYIO U TUM(PATHUECKYIO CUCTEMbI, BHIBOASIINE MIJIAKU, TPUPOIA
poryOupoBaiia, Co3/1aB KpaTyalIiuii myTh OT MECTa UX BOBHUKHOBEHUS JJO MECTa
BBIJICJICHUSI — YEPE3 MOTOBBIE KEJE3bI KOKHOIO MOKPOBA.

[TonpoOyiiTe TU3HYTH A3BIKOM CBOE IIJIEUO MOCIIE 3aPSAIKH, U Bbl IOUYBCTBYETE €KUM
BKYC CMECH KHUCJIOTHI C COJbIO, TOpa3o 0oyiee HEMPUATHBIN, YeEM BKYC YUCTOM COJIH.
bonee Toro, not sn0oBUT. COrmacHO MHOTMM UCCIENOBAHUAM, JOCTATOYHO AaTh
YKUBOTHOMY IPOTJIOTUTh HE3HAYUTEIbHOE KOJIMYECTBO NOTA, YTOOBI BBI3BATH €TI0
CMEPTB.

OnyOnuKOBaH TaK)Ke pe3yIbTaT SKCIIEPUMEHTOB, MPOBEJCHHBIX ISl BBISICHCHUS
MPUYHUH TIJIOXOI'0 CAMOYYBCTBUS U JIake 0OMOPOKOB, HACTYMAIOIIUX B PE3YJIbTATe
JIOJITOTO MpeObIBaHMS IPU OOJIBIIOM CKOIUICHHUH JIFOACH B HEIPOBETPUBAEMOM
nomenieHun. OKazanoch, YTO MPUUUMHOM SIBSETCSI HE CTOJIBKO YMEHBIIIEHHE MPOIEHTa
KHUCJIOpOJAA U TaXKe
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TEeMIIepaTypbl HEKOTOPOro 00beMa BOJBI HEOOXOAMMO MHHHUMAIBHOE KOJTUIECTBO
TEIIa.

HC HpI/I6aBJI€HI/IC IIPOLICHTA COZ, CKOJIBKO YBCIIMYCHUC COACPIKAHNA AJOBUTHIX
IMPOAYKTOB B Ia3daX, BbIACIICMBIX YCJIIOBCUCCKUM TCIIOM.

[ToToBBIAENEHNE MOMUMO (DYHKIIMH BBIBEICHHS IIIJJAKOB UMEET U APYroe Ha3HAUYCHHUE.
OHO y4acTBy€eT B TEILIOPETYISLUH, WIIN MOAAEPKAHUN HOPMAIBHOUN TEMIIEpaTypbl
Tena. B 6aHe npu Temmneparype BbIIlIe TeMIIEpaTyphbl KOKU, YTOOBI H30€XKAaTh
neperpeBa, OpraHu3M BBIJEISET MHOTO MOTA, KOTOPBIM, HCHAPSISACh C MOBEPXHOCTU
KOKH, OXJIAKJIAET €€. DTOT MOT COAEP>KUT ropa3/io MEHbIIIE PACTBOPEHHBIX IIUIAKOB, a
CJIEIOBATENIbHO, U IOTEHUE B OAHE IO MOJIE3HOCTH HE MOXKET 3aMEHUTD [TOTEHUS [IPU
(GU3NYECKUX YITPAKHECHUSIX.

3/1eCh YMECTHO CKa3aTh JIBA CJIOBA O TOM, TOYEMY MPUPOJA HALEIWIA TEJIO 3[0POBOTO
yenoBeka temreparypor 36—37°C. Kak pa3 B 3TOM JUana3oHe TEMIIEPATYP I
HarpeBa BoJibl Ha 1 rpagyc Llenbcus Tpedyercs MUHUMAIbHOE KOJTUYECTBO
KWJIOKAJIOPUH, TO €CTh y/IeNIbHAS TETUIOEMKOCTh JOCTUTAET CBOETO MUHUMYyMa (pHC.
20). He uzymuTenbHas Jid 3T0 MyAPOCTb NPUPOAbI?!

Wrak, nist 310pOBOM )KU3HU KJIETOK, COIIACHO 3aMBICITy TPUPOAbL, U3 HUX HA/I0
YAQISITH IUTAKKA HE TOJIBKO MO JUM(PaTUIECKUM U BEHO3HBIM COCYaM, HO U TIO
MPOTOKAM MOTOBBIX *keJe3. IMEHHO Tak M MTPOUCXOAUII0 B TCUEHUE MUJIJIMOHOB JIET,
KOTJ1a TIEPBOOBITHBIA Y€JIOBEK IICIIBbIA JICHD

Oeran B IOMCKaX MUIIHU U TENbINA JeHb ToTell. Ho Teneps 4enoBek MeHee MO IBUKEH,
OH MEHbIIIE MoTeeT. Bes mopimst simoB, KOTopast BhIIa Obl HAPYXKY C TTIOTOM, OCTAETCs
B €r0 OpraHu3Me, OTPABJISISL KIETKH.

Kparuaitimmii kanan cran paboTaTh 10 Halllel e BUHE HUKE CBOMX BO3MOYKHOCTEH, a
KPOBEHOCHAs ¥ JIUM(paTUUECKasi CUCTEMBI, U, CJIEA0BATENIbHO, I€YE€Hb, IOYKU, — CO
3HAUYUTEIIbHOM MEPErPY3KOU. B pe3ynbprare Takou HEECTECTBEHHOW NEPETPY3KHU Y
JrOAEH CcTaIu MOSBIATHCS O0JIE3HU MEYSHH, TOYEK U MOUEBOTO My3bIps. Pa3Hbie
00J1€3HN U 3eMJIMCTHIN IBET JIMLIA HAOIIOJAI0TCS Y JII0/IeH, B OCOOEHHOCTH Y
NOJIPOCTKOB, MPUBBIKIINX CHATh C TOJIOBOK oA oAesioM. OHU OTPaBIIIOTCS
ATOBUTBIMH I'a3aMH, BBIJIBIXAEMBIMU U3 JIETKUX U BBIICIAIOIIUMUCS U3 KOKH.

48



3HAYUT, HY>)KHO ITOTETh B CAMOM IMPSIMOM CMBICJIE 3TOTO ci0Ba. ExxeqHeBHbII
uHTeHCUBHBIN Oer 20—30 MUHYT C OOMJIBHBIM MOTOBBIJEICHUEM 51 CUUTAIO
BAXKHEHUILIEW TPOLEAYPOU IJISI 3I0POBBSI.

Tak ke MOJe3HbI U BCAKHUE Apyruc (1)I/ISI/ILICCKI/IC YIPa)XHCHU, COIIPOBOKAAOITHUCCA
IIOTOBBIACIICHUCM Oer Ha MCCTC, IIPBIKKH U TaK JaJICC.

M criokoH BEKOB XOPOIIIO U3BECTHA MOJIb3a 0aHU — PYCCKOM, pUMCKOM, (PUHCKOH U
JIpYTHUX.

[Tapunky HETPYIHO YCTPOUTH U 'y ceOs1 B BAHHOUW KOMHaTe. J[71s1 9To# 1menu Hato
KyIHUTh 00pyd (XyJa-XyIl) ¥ MPUKPENUTH K HEMY TIOJTUITHIICHOBYIO TJICHKY Tak,
YTOOBI OHA 00pa30Baa BOKPYT Tela UIHMHIPUUYECKYIO 3aHaBECKY J0 HOT, a OKOJIO
ied coobupanack Obl IPH MOMOIIH IIIHYPKA M 3aTATUBAIACh Ha 11ee. Takum o0pa3om,
roJI0Ba OKXXETCsI BHE MAapUIIKH (€€ Ha/I0 BCETa AePKaTh B XOJIO/IE), a TEJIO YeJIoBeKa
MTOMECTHUTCS] BHYTPH OTPAHUYECHHOTO TIOJTUATIIICHOM MUTUHAPUIECKOTO
npoctpaHcTBa. CTOSATh HY)KHO Ha JEPEBIHHOM HACTHIIC, TTOJIOKEHHOM Ha JTHO BaHHBI.

.Ecnu Tenepp mycTUTH MOJI 3aHABECKY Map Yepe3 pE3NHOBBIN UIAHT, HAJIEThIN Ha
HOCHK AJICKTPUUECKOT0 YallHUKA, TO, MOJJCP>KUBasi BHYTPU «OaHI KeIaTeIbHYIO
TEeMIIEpaTypy, MOXKHO MOTETh B TEUEHUE XOTs OBl MATH MUHYT exeaHeBHO. [Toce
«OaHW» XOPOILIO NPUHSTH MPUATHBIN, TIPOXJIATHBIN TyII.

Ecau BBI CIKCIHCBHO HC IMPOITIOTCCTC, BBIITOJIHAA (1)I/I3I/I‘-ICCKI/I€ YHOPAKHCHUA NJIA HE
IMPpUMCTC CCaHC 6aHI/I, TO HOﬁHGTG Ha pa60Ty, YHOCA B CBOCM TCJIC POBHO CTOJIBKO
SAOJOBUTHIX KUCJIOT, IINIAKOB M 0B, CKOJBKO HMX BBIACINIOCH OBI C TTOTOM BO BpCM:A
IMOJIC3HBIX IMTOTOI'OHHBIX U BOAHBIX IIPO-

Heayp. OTO 3a7aeT JHIIHIOK pad0Ty BHYTPEHHUM OopraHaM. YeJIoBeK, He MPHUIAI0NIni
3Ha4YCeHUS (PU3NUECKOU KYJIbTYpe U 0aHe, MOXKET ObICTpee 3a00JI€Th, OCIA0ETh,
PEKIEBPEMEHHO MOTEPSITh TPYAOCIIOCOOHOCTb.

Hrak, cienaeM KpaTkue BbIBOABI.

1. Tonpko (PU3HYUECKUMHU YIOPAKHEHUSIMU MOXKHO JOOUTHCS YBETUUYEHUS YKCIIa
SPUTPOLUTOB B KPOBU, CHIXKEHHMSI UHCTIa MyJIbCALUNA CepAlla B MUHYTY M OBICTPOIO
nepexoaa Ko «BTOPOMY JAbIXaHUIO». J{Jisl 310pOBbsl OUEHb BayKHBI 0€30TKa3Has
NEATEIbHOCTh KallMJUIAPOB U IPABUIIBHOE, TOJIHOLEHHOE JIBIXAHHME.

2. Ha,Z[O HAaY4YUTHCA AbIIIATH TAK, YTOOBI BO BPpCM:A UTCHUA U BBICTyrIJ'IGHHfI HC
JOBOIUTH CBOM OpraHu3M A0 KUCIIOPOAHOTO I'OJIOAaHHU.

3. B npouecce nuTaHUSA HAIO CTPOTO OTPAHUYMTH KOJIMYECTBO MUIIIH.
YBenuueHne Beca KpalHE BPEIHO  JUIS 310POBBSL.

4, OI[HI/IM M3 I''TaBHBIX KaHAJI0B OYHMCTKH OpraHu3Ma OT IIJIAKOB U AJ10B SABJIACTCA
IIOTOBBIACICHUC. PerynﬂpHoe CXKCAHCBHOC IIOTOBBIACIICHUC HCO6XOI[I/IMO JJIA
340pOBbA M AOJITOJICTHA. ber na BO3AYXC — JIYyHIICC IJIA 3TOIr0 CPCAaACTBO.
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HckyccTBeHHas OaHs SIBISIETCS TIOJIC3HBIM 3aMEHUTENIEM MPOTIEAYPHI
«(QU3KYITBTYPHOI0» OTOBBIJCICHHUS.

I'maBa VI ATMOC®EPHOE DJJIEKTPUUYECTBO U 7KU3Hb YEJIOBEKA
PoJib noHoB.
Bo3MoxHa 1 *KU3Hb Ha 3eMJI€ B HEMOHU3UPOBAHHOM BHEIIHEN cpene?

ATOMBI, OTIMYAIOLIUECS OJHUM WU ABYMS JTUIITHUMHU WA HEAOCTAIOUTIMHU
3JIEKTPOHAMH, HA3bIBAIOTCS OTPUIATEIFHBIMU WJIH MOJIOKUTEILHBIMUA HOHaMU. B
BO3IyX€ OECIPEPHIBHO POKTAIOTCS MOHBI MO IEHCTBUEM KOCMHYECKUX JTyUCH,
PaIMOaKTUBHBIX BEHIECTB (HaXOASAIIMXCS B 36MHOM KOpE, BOJAE U BO3IIyXE),
yIbTPapUOIETOBBIX Ty4eH CONHIIA, (OTOMEeKTprUdecKoro 3ddexra ["anpBakca—
CroneroBa, oT 6amiodneKTpuaeckoro 3¢ dexra (00pa3oBaHNe HOHOB MIPU
pa3OpBI3TUBAHUH BOJIBI), OT HATPETHIX MIOBEPXHOCTEH MeTaIa, IJIAMEHH MW T. 1. H,
HAKOHEI], OT JIUCTHEB PACTECHUI.

...Ha mabopatopHoM cToe uieHa-KoppecnoHaeHTa AKaJeMUU MEAUIUHCKUX HAyK
CCCP mpodeccopa JI. JI. BacuiibeBa CTOAT J1Ba CTEKJISIHHBIX SITUKa. B Kak10M 1o
TPUAUATH O€TbIX MbIIEH. SIUKA BEHTUIUPYIOTCS OAMHAKOBO. DKCIIEPUMEHT JJIUTCS
yKe CyTKu. HaJl AluKaMu CKIOHWINCH YYEHBIE U SKCIIEPUMEHTATOPHI.

[loBeneHue MbIIIEH B SIMKaX pa3HOE. B KOHTPOIBHOM, I'll€ UUPKYJIUPYET KOMHATHBIN
BO3/yX, MBIIIA YYBCTBYIOT C€0s MPEBOCXOAHO. A B IPYrOM, TJIe¢ KOMHATHBIN BO31yX
IPOXOIUT Yepe3 CIIeUUaIbHBIN IEKTPUUECKUIN PUIBTp, 3a1epKUBAIOIINI U
HENTpaIu3yoIUi BCE AJIEKTPO3apsKEHHBIE YaCTUIIBI BO3AyXa (MOHBI M a3p030JIH),
MBIIIIH HAXOAATCS B IPEICMEPTHOM COCTOSTHUM — OHM 33JIbIXAI0TCSl, MEUYTCS, MaIat0T
Ha CIIMHY U YMUPAIOT OT KUCIOPOIHOT0 rojoaanus. [locne BCKphITHS B UX KPOBU
KHUCJI0opoaa He oOHapyxuiochk. [lo3BonsTe! Ho kak e 3To MoxkeT ObITh? Benb B suk
M0/IaBAJIOCH OOJIBIIOE KOJMYECTBO BO3yXa. MbIllIM HUHTEHCUBHO Abluany. [louemy xe
OHU YMEPJIA OT KUCIOPOAHOTO royioganusa? Heyxenu xe HeuTpanu3auns HUYTOKHBIX
10 BEJIMYMHE U KOJIMYECTBY AJIEKTPO3apsI0B MOXKET JIMKBUAUPOBATH ra3000MEH B
aerkux? Kak 310 HM KaXeTcsl HeNpaBa0MOA00HBIM, ONIBIT MOATBEPKIAET STOT BHIBO/I.
a, moxer!

JInst mpoBEpKHU 3TOTO ABJIEHUS CTABUIMCh MHOTOKPATHBIE JOTOJHUTENIbHbIE ONBITHL. U
KaXJIbIH pa3 )KUBOTHBIC YMUPAJIA B TOM SIIIIUKE, T/I€ B BO3/IyXe ObLIN HEUTPATU30BaHBI
BCE JIEKPO3apsbl HOHOB U a3p030JI€i. 3HAYUT, 3TU OMbITHI ITO3BOJISIOT CAETIATh
BBIBO/I: )KM3Hb HA 3€MJIE BO3MOKHA TOJBKO B MOHU3UPOBAHHOW BHEUIHEN CpELIE.

Bo BTOpOI#1 TpyIine OnbITOB MPOBEPSIIOCH BIUSIHUE HCKYCCTBEHHON MOHU3ALNU
KHMCJIOPO/Ia BO3/lyXa Ha CAMOYYBCTBHUE KUBOTHBIX. MBIIIN TOMEIIAINCH B
TEePMETHYHBIE CTEKIISTHHBIC SIIUKH, TJIe KOpMa U BOJIbI OBLIO JJOCTAaTOYHO.
[IpoBepsI0ChH, CKOJBKO BPEMEHHU MOTYT MPOKUTH MBILLIH, HCIIOJIB3Ys TOJIBKO KUCIOPO.
BO3/yXa, UMEIOILIIUICS B SIIITUKE.
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[To ucreueHUn HECKOIBKUX YaCOB OMPEACICHHBIN PO LIEHT KUCIOPO/ia BO3/1yXa,
HEOOXOMUMBIN 1T HOPMAJIBHOW KU3HH, UCITOIH30BAJICS MBIIIAMHU, TTOCJIC YETO OHU
BITA/IAJIA B COCTOSIHUE aC(OUKCUU CO CIAOBIMU ITPU3HAKAMHM ku3HU. OJTHAKO
MOCJIEAYIOINIAas a9POMOHMU3AIINS OCTABIIETOCS] HUYTOXKHOTO KOJIMUYECTBA KUCJIOPOIa B
AIIUKE B KOPHE MEHsJIa KapTUHY TTOBEICHUS KUBOTHBIX. BOT Kak omuchIBaeT 310
siBjieHue B cBoer kaure JI. JI. Bacunbes.

«KuBOTHBIE, YK€ OJU3KHUE K CMEPTHU OT YIYIIbs, J€KaBIINE HEMOIBUKHO, C PEIKUM U
HETMPaBWIbHBIM JIBIXaHUEM, TOTYAC KE MOCIJIE BKIIOUYEHUS (B AIIUKE) Tprudopa Jist
MOHM3AIIMN BO3/IyXa OMPaBJISUINCH, CaTAINCh, HIOXAJIA BO3IYX, IPUHUMAJIUCH OeTaTh
0 KaMmepe,- MPUYEM JbIXaHUE Y HUX BHOBb y4alllaJIoCch. BhIKITIOUeHNE HOHU3ATOpa
CHOBA IIPUBOJIUJIO MBIIIEH B COCTOsSIHUE achukcuu. BropruuHoe BKITIOUCHHE
(MOHM3AITMH) OTIATH MOAHUMAJIO UX Ha HOTH» ¥,

MHOT04YHCI€HHBIC aHAJTOTUYHbIC ONBITHI STOHCKOTO Hpoq)eccopa KHMypa, PYCCKOTO
YUYCHOTI'O KI/ISIHI/IHBIHa U IPpYIux nNOoATBCPAUIIN 3TU PC3YJIbTATHI.

Takum 00pa3om, OTCYTCTBHE OTPULATENBHBIX 3JIEKTPO3APSAIOB B BO3yXE HAPYIIAET
ra3000MeH. ¥YBeIUYeHHE 3aps10B KUCIOPO/ia yCHIIUBAET ra3000MeH. Ku3Hb B
HEHMOHU3UPOBAHHOW Cpe/ie HEBO3MOKHA.

Ecnm 310 yTBEp)KIECHNE BEPHO, TO U ’KU3Hb B ITOABOJHOM MHUPE TaKKE JOJKHA
3aMupaTh B HEHOHU3UPOBAHHOW BOJIE, T.€. ABAXKIbI TUCTUILUINPOBAHHON BOJIE,
onnuctusite. ONbITH 3TO NOATBEPXKAAIOT. Jake ame0a, BhIHYyTasl U3 aKBapuyma H
HOMeEIleHHas! B OUUCTUIUIAT, yMHUPAET.

CKOJIBKO BPEMEHH MOTYT IIPOKHUTh )KUBOTHBIE B HEMOHU3UPOBAHHOM BHEIIHEH cpene?
HexoTopblie yueHble BBICKa3bIBaIN MPEATIOIOAKEHNE, YTO 3TOT CPOK 3aBUCHUT OT Beca
MX MBIIII U 3aI1aCOB MOHOB B OpraHax. [1o 3Toi rurnorese 4yenoBek B
HEMOHU3UPOBAHHOM BO3/yXe€ MOT ObI MPOCYIIECTBOBATH HECKOJIBKO MECSIIEB, TaK KaK
ero Bec mpumepHo B 600 pa3 60JbIle Beca MBIIIH, TOTHOAIOMIEH Yepe3 25 yacoB.
To4HBIX CBEICHUI TIO 3TOMY BOIIPOCY B JIMTEPATYPE MOKA HE MOSIBISI0CH. OqHAKO
U3BECTHO, YTO OTCYTCTBHUE OTPUIIATEIILHBIX HOHOB B BO3AYyXE JIaXKe B TCUCHUE
HECKOJIBKHX YaCOB YK€ OTPULIATEIIbHO CKa3bIBAETCS HA CAMOYYBCTBHUU JIFOJIEH.

JI. JI. BacunpeB NUIIET B TOM K€ KHUTE: « ASPOMOHU3ALINS JaBajla HECOMHEHHBIM
MOJIOKHUTENBbHBIN A((HEKT BO BCEX CIydasx... MPEKpallaInch Kaao0bl y JoIeH na
TOJIOBHYIO 00JIb, HA YXYyIILIEHHE O0IEro CaMOYyBCTBUS U T. J1.).

S cunraro, 4TO MOHMU3ALMS BO3AyXA JIETKUMHU OTPULATEIILHBIMA a3pOUOHAMU JTOKHA
MPOBOJIUTHCSA B IIaXTaX, METPOIIOJIUTEHE, B MOJBOIHBIX JTOAKAX, KOCMHUYECKHUX
KOpabJIsix, Ha MPEANPUITHSIX.

*JI. JI. BacunbeB. «Teopus v mpakTUKa JIeUEHUS WOHU3UPOBAHHBIM BO3ITYXOMY,
1953.
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Bo3ayx Hag0 MOHU3MPOBATH.

Hannuuem B BO3/1yXe ONTHUMAIbHOTO KOJMYECTBA JIETKUX OTPULIATEIBHO 3apsKEHHBIX
1noHOB (o1 500 1o 5000 B kKyOMUECKOM CaHTUMETPE BO3AyXa) OOBICHSIIOTCS 1eJIeOHbIC
cBoMcTBa aTMoc(epbl MUKPOKJIUMATa, HaripuMep AOxasuu, rie Hadmo1aercs
JIOJITOJIETUE MECTHBIX kuTene. Ha TeMy 0 eneOHOM CBOWCTBE OTPULATEIEHO
3apsKEHHBIX MOHOB B BO3/TyX€ HATMCAHO U U3/IaHO Yy HAC U 3a pyOexom cBbiiie 300
TpyAoB. B psige 60apHUI] 1 KypOpPTOB ceiyac PyHKIIMOHUPYIOT 1iesieOHbIe YyCTaHOBKU
a’poroHu3anuu. B Haiel meyatu coodmanock 00 yCreurHoM JeueHnr O0IbHbBIX
TUIMEPTOHUYECKOM 00JIE3HBIO M OPOHXHATBHOM aCTMOM, TOMEIIAEMBIX B «OMOTPOHBI
— KaMepbl ¢ MIOHU3UPOBAHHBIM BO31yX0M (10 crioco0y npodeccopa M. b. Ilanuenko,
I'. A. SxoByeBa u ap).

B xnure «Teopus u mpakTrka J€YEeHUs HOHU3UPOBAHHBIM Bo3tyxom» JI. JI. Bacunbes
nuiieT: «/3ydeHne a3poMOHU3aIMU ¢ THTUEHUYECKON TOUKH 3PEHUS BBIIBUHYJIO
UJICIO O CYIIIECTBOBAHWU OMTHMAIBHOTO, HAM0O0JIee OIaronpHUsITHOTO JIJISl 3I0POBbSI U
CaMOYyBCTBHS HOHHOTO PEXKHMA BO31yXa, KOTOPBIN CIEAYET UCKYCCTBEHHO CO3/1aBaTh
Y TIOJ/ICP>KUBATh B KUJIBIX U pab0OUMX MOMEIICHUSIX, HAPSy C ONTUMAIbHON
TEMIIEPATYPOH, BIAKHOCTBIO, TOCTATOYHOW BEHTWIIALMEN U ipod.». W nanee:
«M3BeCTHO, UTO BBEJCHHBIE B MPAKTUKY KOHIUIIMOHEPHI HE TOJILKO HE 000TalatoT
BO3yX HOHAMH, 4, HAITPOTHUB, €TO JE€3UOHU3UPYIOT... Vest 0 BKIOUeHUH
HMCKYCCTBEHHOM a3pOHMOHU3AIINN B CUCTEMY KOHJIUIIMOHUPOBAHUS BO3/yXa
MIPOMBIIIJICHHBIX M IIKOJIBHBIX MOMEIIICHHH OblIa BEIIBUHYTAa COBETCKHUMU
ruruenuctamu (Paaben, CenuukoB, Bapuiies) emie B Hauasie 30-X rOA0BY.

Takum 00pa3om, 1Ji UCKYCCTBEHHOM JOMOTHUTEILHON HOHU3AIUN BO3AYX,
MPOMIEAIINKA KOHIUIIMOHEPHI, HA TIEPBOE BPEMSI JOJKEH NPUHATH 0KOJI0 1000 nerkux
OTpUIIATEIBHBIX HIOHOB B KYOMYECKOM CaHTUMeETpe. Takoi Bo3ayx OyIeT COXpaHAITh
3J0POBBE U MOBBIIIATH MPOU3BOUTENBHOCTELTPY/IA.

Haxonsice y ce6s B kBapTupe, s HFOHU3UpYyIo Bo3ayx j0 1000 nOHOB B KyOU4ECKOM
CaHTUMETDE.

Ha Ttemy 0 ieueOHbIX CBOMCTBAX a’pPOMOHOB Ceuac HalMCaHO U 3alIUIIEHO 0O0JIbIIOE
KOJIMYECTBO auccepTanuil. Bo MHOruX O0JIbHHIIAX YCHEIIHO UCIOJIb3YETCS
MOHOTEpanusl.

Honbl npoTuB 0aKTEpHd.

OTKpBITHE PaHEE HEM3BECTHOT'O CBOMCTBA OTPULIATENIHLHO 3APSIKEHHBIX a3POUOHOB —
YHUYTOXATh OaKTEepUH --MpuHaIIeKUT A. A. Mukynuny, I'. I1. 'onoBanosoit u A. T
Leitnuny ¢ mpuoputeToMm oT 1953 roaa, korja OblUT CO3/1aH MEPBBIN CHEIUATBHBIN
ruapononuzatop UM-5. BiusiHue MOHOB Ha OaKTepUU MPOBEPSIIOCH CIETYIOIIIM
ob6pazom. Bpau I'. I1. T'omoBaHoOBa sIBJIsIIaCHh PYKOBOJIUTEIBHUIICH SICTIEH,
PaCIIOJIOKEHHBIX B ABYX JoMax. B olHOM u3 HuX ['0J10BaHOBA yCTaHOBWIIA YKA3aHHBIN
TUAPOUOHHU3ATOP ISl HOHU3AIMH BO3AyXa. B TeueHue roga B 3ToM JoMe JeTH OOJenu
3HAYUTEIHLHO MEHBIIIE, YEM B KOHTPOJBHOM JIOMEe 0€3 HOHHM3ALUK BO3TyXa.
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B pazButue »tux uccnegoanuii mo npocsde A. A. Muxynuna u I'. I1. ['onoBaHoBoii B
1955 1. mpodeccop A. I'. Uelitnun u Hayunsiit corpyanuk C. M. I'pombax mposenu
noipoOHbIE HAYYHO-MEAUIIMHCKUE UCCIIEA0OBAHMS BIUSHUS a9POMOHOB Ha OAKTEpUHU.
PesynbpTaThl onmyoavkoBaHbl B 1959 rogy B «3BecTusiX me1arornyecKux HayK», TOM
Ne 101. Ha cpe3ne no nonusanuu B bynanemire noarsepxaeHsl (pakTbl YHUUTOKEHUS
OakTepuil MoHM3aIMel Bo3ayxa. BeiHECEHO pelleHne: ycTaHaBIUuBaTh HOHU3ATOPHI B
OOJBHUIIAX, ONIEPAIIMOHHBIX U T. J. HauaTto MaccoBoe Mpou3BOACTBO HOHU3ATOPOB B
Benrpun, [lIBeitiapun u 1pyrux crpanax. ABTop yOeXIeH, UTO IIMpoUaniinee
MIPUMEHEHUE adPOUOHU3ALNN — OJIMH U3 ITyTEH yIIy4YIIEHUs 3J0POBbs HACEJICHUS U Y
HaC B CTpPaHe.

Kakue Hy>KHBI 23POHOHH3ATOPBHI.

B aspononunsaropax, nsrorosisironuxcs HNJI «Coro3riaBcanrexmnpomar, HOHU3aLNU,
TOUYHEE JIEKTPOHHBIN BETEP, TOCTUTAIACH 32 CYET KOPOHHOTO paspsaa, 3p(HEeKTUBHO
BO3ZHHKAOILIETO MTPU HANPSLKEHUH HA UIJ1aX B HECKOJIBKO JECATKOB THICSY BOJIBT, T.€.
KpaiHe OImacHOM Toke. KpoMe TOro, OHM CTaBsT MalMEeHTa M0/ BO3IEVCTBUE
BPEIHOT O, POTUBOECTECTBEHHOTO IOJIA, T.€. C OTPULATEIBHBIM ITOJIOCOM B paliOHE
TOJIOBBI, B TO BpeMs KaK IMPHUPOJa NOCTABUIIA YEJIOBEKAa HOTAaMH Ha 3€MIIIO,
3apSKEHHYIO OTPULIATEIILHBIM 3apsA0M 3JIEKTPOIHEPTUH, a TOJIOBOM oOpaTHiia K
MOJIOKUTENIBHBIM 3apsijilaM HOHOC(hEpHbI. DTU a3POUOHU3ATOPHI CIOCOOCTBYIOT
BO3HMKHOBEHUIO B BO3/IyXE 030HA M OKHCH a30Ta — BPEIHBIX ISl YEJIOBEKA I'a30B.

Maso Toro, MOHBI KOPOHHOT'O pa3psijia BecbMa Hepoiaroseunsl. Kak yka3piBaeTcs B
JUTEpaType, COXpaHEHHE 3aps/a TAKMX HOHOB OMPEAEIISETCS CPOKOM OT 2 A0 5
cexyH. [loaTromy ocymiecTBUTh paBHOMEPHYIO HOHU3AIMIO OOJIBIINX TTOMEIICHHIA
HEBO3MOKHO, U JUIMHHBIE BEHTUJISIIIMOHHBIE TPYOOIPOBOIBI HE MOTYT JOHECTH B
NOMEIEHUS! HOHU3UPOBAHHbBIN BO3AYX.

Tonbko mocie IIUTENbHON paboThl B TEUEHUE TPEX JIET aBTOPY ITOW KHHUTH C
COTPYJHUKAMHU YAAJI0Ch CO3aTh HOBBIM THUII JEMIEBOr0 MPOCTOr0 TUAPOUOHHU3ATOPA,
T€HEPUPYIOIIETO MPU TOMOIIY TUIIOBOTO 3JIeKTpoMoTopa B 350 BT 0koJIO 3
MUJUTMOHOB JIETKUX OTPUIIATEIILHBIX HOHOB B OJTHOM KyOMYECKOM CaHTUMETPE
BO3/lyXa 3a cueT bayuodddexta (pacibUieHUs BObI). 3aMepPhl POU3BOIUIUCH
cyeT4ynkoM «TapTy» Ha pacCTOSSHUM B OJIMH METP OT BBIXOJHOTO OTBEPCTHS
MOHU3aTOpA.

MopaudurupoBannsiii «I uapononuszarop Mukynmuna UM-51» (aBropckoe
cBuseTeabcTBO No 115834) mo3BosisieT HaCHITUT BO3/IyX B PA0OUYUX U JKUJTBIX
nomernieHusx sexrposzapsaamu ot 1000 1o 5000 noHOB Ha KyOUYECKUI CAaHTUMETP
BO3/1yxa. B HacTosIee BpeMsi 3TOT HOHU3ATOP MPOIIIEIT yIOBIETBOPUTEIIHHO
obuIMaIbHBIC HCTIBITAHUS Ha TIpeanpusatun. Ha puc. 21, 23, 24 nanbl oOmuii BU,
JIeTajld MOHU3aTOpa U KpUBas )KU3HU MOHOB. J[JI1 MHANBUyalbHOTO KOMHATHOTO
MOJIb30BAaHUS aBTOP co3aai Mojaenb M-S, pa3peleHHyro K CepuitHOMy
npousBoacTBY Mun3zapasom CCCP. Ha puc. 22 noka3zaH HOHU3ATOp, CICTaHHBIN
aBTOPOM M TPYIIION COTPYIHUKOB JJIsI CTAHIIUM MOCKOBCKOTO METPO, IJIe OH YCIEITHO
MPOILIEIT UCTIBITAHHUSI.
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I'nmasa VIl )KU3Hb B DJIEKTPUYECKOM ITOJIE
3apsiikeH JIM YeJ0BeK JIeKTPUIecTBOM?

CoryiacHO HOBEHMIIMM HCCIIEOBAaHUSAM, 36MHOM 1Iap 3apsyK€H OTPULIATENLHO, TO €CTh
U30BITOYHBIM KOJIMYECTBOM CBOOOIHBIX 3JIEKTPO3apsiioB, 0kojo 0,6 MuInona
KYJIOHOB. DTO OY€Hb OOJIBIIION 3apsij.

OTtrankuBasce Apyr oT apyra cuinamu KylloHa, 3JIEKTPOHBI CTPEMSATCS CKOIUTHCS Ha
MOBEPXHOCTH 3eMHOr0 1mapa. Ha 0onblIoM pacCTOSHUU OT 3€MJIH, OXBAaThIBas €€ CO
BCEX CTOPOH, HaXOAMUTCS HOHOC(Eepa, cocTosimas U3 OOJIBIIOro KOJUYECTBA
IIOJIOKUTENNBHO 3apsKEHHBIX MOHOB. Mexay 3emiiel M MOHOC(epoil CyliecTByeT
ayiekTpudeckoe noute. Ilpu sscHom HeOe Ha pacCTOSHUU METpa OT 36MJIU Pa3HOCTh
ITOTEHIIUAJIOB JOCTUTaeT npuMepHO 125 BoisbT. [IoaTOMY MBI MMEeM IpaBo
YTBEPKJATh, YTO AJIEKTPOHBI, CTPEMSIIUECS MO JEHCTBUEM IOJSI BBIPBATHCS C
NOBEPXHOCTH 3€MJIM, MPOHHMKAIN B rOJIbIE CTYIIHH U 3JIEKTPOIPOBOIHBIE KOHIIBI
HEPBOB MBI TEPBOOBITHOTO YEJIOBEKA, XOJIUBILIETO 10 3eMJIe OOCUKOM, HE
HOCHBIILIETO CAIlOT HA JJIEKTPOHENPOHUIIAEMON HMCKYCCTBEHHOM IOJOIIBE.  JTO
IPOHUKHOBEHHUE JIEKTPOHOB MPOI0JKAIOCH TOJIBKO J10 TEX MOpP, MOKa 00N
CBOOOAHBIN OTpULIATENbHBIA  3apsii  YeJOBEKa HE IOCTHral IOTEHIuaia
3aps/la HA y4acTKe II0BEPXHOCTH 3€MIIH, I'/ie OH Haxoawics. [lon neiictBueM nosis
3aps/ibl, IPOHUKILIME B TEJIO YEJIOBEKA, CTPEMUIIMCH BBIPBATHCSA HAPYXKY, I/I€ U
3aXBaThIBAINCh, PEKOMOMHUPOBAINCH, ITOJIOKUTEIBHO 3apPsHKEHHBIMU HOHAMU
aTMoc(epbl, HEOCPEICTBEHHO CONPUKACABIIENCS C OTKPBITHIMU KO>KHBIMU
MOKPOBaMHU TOJIOBBI U pyK. Ten0 4enoBeka, ero >KUBbI€ KIETKU U BCE
(yHKUIHMOHAJIBHBIE 3aBUCUMOCTH META00IM3Ma MUJLTMOHBI JIET ObUTA MPUCTIOCOOIEHBI
IPUPOAOH JIs 3J0POBOM JKU3HU YEJIOBEKA B YCIOBHUSIX OKOJIO3EMHOTO AJIEKTPUUECKOTO
NOJIS U AEKTPOOOMEHA, BBIPAXKEHHOTO, B YACTHOCTH, B IPUTOKE 3JIEKTPOHOB B CTYITHU
U OTTOKE, PEKOMOMHAIMH, JIEKTPOHOB B MOJIOKUTEIBHO 3aPSKEHHbBIE HOHBI
aTMoc(ephl.

Temepb MBI JOJDKHBI 33/1aTh c€0€ HECKOJIBKO BOMPOCOB. MoTuH OBl MBIIIIIIHI YeTOBEKa
HOCHUTB B ce0€ MOJIOKUTEIBHBIN AJIeKTpo3apsaa? Her, He MOTH, Tak KakK 3JEKTPOHBI C
MOBEPXHOCTH 3eMJIM HEMEUICHHO MX HEUTpaln30Baau Obl. MOTIIM JI MBIIIIEI HE
MMETh HUKAKOTO 3apsiaa? HeT, He MOTJIM, TaK Kak AJIEKTPOHBI 3eMJIU UX 3aPsIUIIU Obl.
OTtcroza MbI MOMBITAEMCS CAETATh MEPBBIM U BaKHEUIIINI BBIBOJI: COITPUKACABIIIUECS C
3€MJICH MBIIIIIBI )KUBOTHBIX U YEJIOBEKA ObUIM YCTPOEHBI IPUPOJIOH TaK, YTO OHU
JIOJKHBI OBLUIM HECTH B ce0€ OTpUIIaTEIbHBIN AJIEKTPO3apsi/l, COOTBETCTBYIOIIHI
BEJIMUMHE 3apsJia 36MHOW TOBEPXHOCTH, Ha
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Puc. 25. AyspanbHble 3JEKTPUYECKHUE MOJII BOKPYT PhIO
KOTOPOM KHUBOE CYILIECTBO HAXOANUJIOCH B JAHHBII MOMEHT.

BennunHa oTpUIIATEIBHOTO 3apsi/ia YeIOBEUECKOro Tesa JOJKHA MEHSATHCS B
3aBHCHUMOCTH OT HAIPSKEHHOCTH JIEKTPUUECKOTO T0JIS B JAHHOM TOUYKE 3€MJIU B
JTaHHBIA MOMEHT. J{axke y pbIO rojioBa HeCeT MOJOKHUTEIbHBIHN, a MBI TeTa —
OTpULIATENbHBIN 3apsa (puc. 25).

[Tpy4rH K N3MEHEHHUIO HANPSDKEHHOCTH AJICKTPHYECKOTO MOJIs 0oueHb MHOTO. OHa U3
TJIABHBIX — 00JIAYHOCTh, HECYIIIasi CHIIBHEHUIIIEe MECTHBIC dJIEKTpo3apsasl. OHA
JIOCTUTAIOT B MOMEHT 00pa30BaHUs MOJIHMM JIECATKOB MUJUIMOHOB BOJIBT. B skuBOM
OpraHu3Me Ha MOBEPXHOCTH KOXKHM HAMPSHKEHHOCTD AJIEKTPO3aPsJIOB JOCTUTAET HHOT 1A
TaKOM BEJIUYMHBI, UTO MOSABIISIOTCS UCKPBI PU CONMMPUKOCHOBEHUHU C METAJIJIOM, TIPH
CHSATHH HEUJIOHOBOTO OENIbS.

CorylacHO MPOU3BEJICHHBIM AaBTOPOM SKCIEpUMEHTaM, pusnyeckas padora
CONPOBOXKIAETCSI CHUKEHHWEM  3apsiia MBIIIEYHBIX KIETOK, YYacTBOBaBLIMX B
Her. llomsapsaka TpPOMCXOOWT 32 CYET  NPEBPAIICHUS JDHEPTUHM XUMHUKO-
OKUCJIUTENbHBIX peakuuid C OOJbIIUM  K.IL.J B DJIEKTPUUYECKYIO
IIOJIOKUTENBHYI0O M OTPULATENBHYIO 3HEPIHIO, TO €CTh IIPUPO/IA yiKE PELInIIa
npo6JieMy XUMUYECKOTO 3JIEMEHTA, Ha/l KOTOPOU TPYISATCS YYEHble U HH)KECHEpHI.
CrnenoBaTenbHO, )KU3Hb KJIIETKU U OOMEH BEIIECTB B HEH COMPOBOXKAAETCS
OecnpepbIBHBIM ~ JIEKTPOreHe30M (0OMeHoM). UeM MoJioxke U 340pOBee CyIECTBO,
TE€M UHTCHCHUBHEE B HEM 3JIeKTpooOMeH.  Ecnum  Hapymwuth  OecnpepbIBHBIN
IIEKTPOrEHE3, HAIPUMED NEpEPE3aTh HEPB, TO MBIIIIIA, KAK U3BECTHO, IOCTEIEHHO
YMHPAET U «BBICBIXAE€T», HECMOTPS Ha MPOJOJIKAOLIEECS KPOBOOOpAIlIEHNUE.

Hogelimue HabmoneHnst coTpyaIHUKOB MHCTHTYTa 0OIIECTBEHHON M KOMMYHaJIbHOU
TUTHEHbI TOKA3aJId, YTO MIPU MEPEMEHE MOT0JIbl CAMOYYBCTBUE OOJBLHOTO YeJIOBEKa
3aBHUCUT OT BEJIMYMHBI MECTHOW HANPSIKEHHOCTH IOJISI 3€MJIH, TaK K€ KaK U OT
U3MEHEHHUs1 0apOMETPUUECKOTO JaBICHUS, B OOJBIIMHCTBE CIIYy4aeB COMYTCTBYIOIIETO
U3MEHEHUIO HapsbKeHHOCTH noJis. Ho Tak Kak B ObITY MBI HE UMeeM MPUOOPOB IS
U3MEPEHUS BEJIMYMHBI HAPSHKEHUS OIS 3€MIIH, TO U OOBSICHSIEM COCTOSIHHE
CaMOYyBCTBHS HE OCHOBHOM ITPUYMHON — U3MEHEHUEM HAIIPSKEHHOCTH I0JIA, a
CJIEICTBUEM — MAJIEHUEM 0apOMETPUUECKOTO AABJICHUS.
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HNoHBI BJaKHOU 3eMJIH.

dnopa pearupyeT Ha IEKTPO3apsiibl TOYHO TaK ke, Kak payHa. Hoelimme
VICCJIEIOBAHMS IOKA3aJIU, YTO 3JIEKTPOHBI C OTPULIATEIILHO 3aPSHKEHHBIMA HOHAMU
BJIQXKHOW 3€MJIM IIPOHUKAIOT B KOPHU BCEX PACTEHUM U OCMOTUYECKUMHU CHIIAMU U
CUJIaMU 3JIEKTPUYECKOTO MOJISI IOJJHUMAIOTCSI C MUTATEIbHBIMU COKaMU J0 JTUCTHEB
JIEPEBBEB, PACIIOJIOKEHHBIX AK€ Ha BBICOTE CBbIIIE 50 METPOB HAJl 3€MJIEH, OTKY1a U
cpbiBatoTcs B atMocepy. OmyOnukoBaHsl (GoTorpaduu IMEKTPUISCKUX U3TyUYEeHUHN U3
KOHYMKOB JTUCThEB. [IpUBOAUIUCH TaHHBIE 00 N3MEHEHUU CTPYKTYPHI KJIETOK
pacTeHuil BO BpeMsl IPO3bl, TO €CTh BO BPEMSI CHJIBHOI'O U3MEHEHUS HAIPSHKEHUS
AIIEKTPUYECKOTO 1O0JIsA. bb10o ObI 00JBIION OMKUOKOM TOMYCTUTh, YTO U B KHUBBIX
KJIETKAaX YEJIOBEKA BO BPEMsI I'PO3bI U MIOCJIE B3PHIBOB HA COJIHIIE HE MPOUCXOIUT
10JTOOHBIX U3MEHEHUH, B KOHEYHOM UTOTre BIMSIOIIMX Ha 310POBbE, CAMOUYYBCTBHUE U
Jaxke ®KU3Hb yenoBeka. K coxanenunio, Hayka ellle OKOHYaTeJIbHO He paciugpoBaa
OTH SIBJICHUS, XOTSI COBPEMEHHBIE HCCIIEAOBAHUS HE TOJIBKO ITOATBEPINUIIN BIUSHUE
IIEKTPUYECKOTO MOJIS U KOCMUYECKHUX JIy4€il Ha IIOBEJICHUE KUBBIX CYIECTB, HA U
JlaJId BO3MOXKHOCTh U300pPECTH CITOCOOBI JIEUEHUS TSHKEIIBIX 3a001€BaHUi
AIEKTPUUECKUMU TOJISIMHU.

B Uucturyre ¢pusunonoruu pacteHuit A CCCP nokTopoM OMOJIOTHUECKUX HayK .
KypOuikum nocTtaBiieH psiji OMBITOB 10 U3YUYECHUIO BIUSIHUS JIEKTPUUECKOTO MO Ha
pacTeHus. Y CUIICHHE I10JI 10 U3BECTHOW BEJIMYUHBI yCKOpseT pocT. [lomemenne
pacTeHHil B MPOTUBOECTECTBEHHOE T0JIE — HABEPXY OTPULIATEIIbHBIN MOSC, a B 3€MJIE
MOJIOKUTENbHBIA — pocT yrHeTaeT. JKypOulKuil cuuTaer, 4To 4eM OO0JIbIIe pa3HOCTh
MOTEHIIMAJIOB MEK/Ty BCXOJaMU U aTMOC(epoi, TeM HHTEHCUBHEE MTPOTEKAET
doTocuntes. B opanxepesx ypoxai MoxkHo yBennuuTh Ha 20—30%. Bonpocamu
BIIMSHUS AJIEKTPUUYECTBA HA PACTEHUS 3aHUMAETCS PsIi HAYYHBIX YUPEKICHUN:
[{enTpanbHas renetnyeckas madoparopust umenu M. B. Muuypuna, coTpyaHUKH
6oranmueckoro caga MI'Y u ap.

3J’IeKTpH‘-leCTBO H 3a3€MJICHHE Y€JI0BCKA.

Kakue ke n3MeHeHus B )KU3HH YeJI0BEeKa 00YCIOBUIIM €r0 OTXOJ OT €CTECTBEHHOTO
nepBOOBITHOTO ObITHS? UenoBeK HaJiel carnord, BRICTPOMIT JoMa, U300pet
TOKOHETIPOBO SN JTUHOJIEYM, PE3HHOBBIE MOOIIBEI, 3aJIAJ YJIHIIBI TOPOIOB U
noporu acganbToM. UemoBeK CEroAaHs ropasio MEHbIIE COMTPUKACAETCS C
ANEKTpO3apsiAaMu 3eMiI. B 3TOM 01Ha U3 IPUYMH TaKUX «OOIIETOCTYITHBIX)
0ose3He, Kak TOJIOBHBIE 00U, pa3ApPaKUTEIBHOCTh, HEBPO3BI, CEPACTYHOCOCYANCTHIC
3a00seBaHus, ObICTPasi yTOMIISIEMOCTD, TUIOXOM COH U TIp.

B mpouuiom 3eMckre Bpauu MpONUChIBaIM O0IBHBIM MPOTYJIKH OOCHKOM 110 poce. B
AHTIINY ¥ ceiuac PyHKIIMOHUPYET HECKOJIBKO OOIIECTB «OOCOHOXKEK». ITO JIeUEHHE
HeJb3s Ha3BaTh MHAYe, KaK «3a3eMJICHUE Teja MaIleHTay.

[Touemy ObI 1 HaM HE UCTTPOOOBATH METO/A «3a3EMJICHUS», YTOOBI N30aBUTHCS OT
NIEPEUNCIIEHHBIX BbIIIE HA30MIMBBIX HEAYTOB? IlepBbie e ONbIThI, MPOBEACHHbBIE
MHOIO0 (oHM onyOnukoBaHbl B 1958 r. B Ne 6 xypHana «CriopTuBHas ku3Hb Poccun»),
NoKa3aju, 4YTo AaKe MPOCTeHIIne 3JIeKTPUUECKUe MPUOOPHI CIIOCOOHBI
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PETUCTPUPOBATH MOSIBJICHUE B U30JUPOBAHHOM OT 3€MIJIH YEJIOBEKE BPEIHBIX,
MOJIOKUTEIIBHBIX AJIEKTPO3apsI0B, BOSHUKAIOIIUX B IMIPOIIECCE €ro TpyAa U B
0ObIICHHOM KU3HU. Tak, HarpuMep, €clii YeJIOBEK, JI0XKACh B TIOCTENb, HATSHYJI Ha
ce0s oiesso, To OH, o onbITaM M. A. OCTpsiIKOBa, 3aps>KaeTCs BPEIHBIM,
MPOTUBOECTECTBEHHBIM CTATUYECKUM IMOJOKUTEIBHBIM 3apsiIOM C HAPsHKEHUEM
okos10 600—700 BoabT. [Ipu x01p0€ HO Oy, TOKPHITOMY JIMHOJIEYMOM,
MOJIOKUTENIbHBIC 3aPSA/Ibl IOCTUTAIOT THICAYU BOJILT. VIHbBIE JIIOAM HACTOJIBKO
3apsKEHBI BPEHBIM MOJIOKUTEIBHBIM 3JIEKTPUYECTBOM, YTO C HUMH OMACHO
3I0pOBATHCSI HECYIIIMM OTPULIATENIBHBIN 3apsijl, TAK KaK UCKPBI O0KUTAIOT PYKH.

B xypraie «3HaHne — cHia» HECKOJIBKO JIET Ha3al OblIa OmyOIMKOBaHa CTaThs «UTo
MelllaeT BoaUuTeNamM». B Hell paccka3bIiBasioch 00 3KCIIEPUMEHTE, B pe3yJIbTaTe
KOTOPOTO BBISICHWIOCH, YTO BOJAUTEIh aBTOMOOMIIS, OTTOPOKEHHBIM OT AJICKTPOHOB U
AIIEKTPUUYECKOTO TOJIS 3eMJTM METANTMYECKUMU dKpaHaMH Ky30Ba U PE3UHOBBIMU
IIMHAMHM, YCTaBaJ BABOE ObICTpee, YeM IMOABEPKEHHBIN BO3ACHCTBUIO TTOJIS 3eMIIH. S
I10JIararo, 4TO 3JIEMEHTHI 3a3€MJICHHUS JOKHBI ITOJIOKUTEILHO BIMATH Ha
MIPOU3BOAUTENILHOCTD TpyAa. sl 3TOro Hy>KHO YCTPOUTH 3a3€MJICHUS TI0JIOB,
KpOBaTei, co3aaTh TOKOMPOBOASIINE OAOMIBHI JIs1 OOYBH.

OneITHl IOKA3aJIM, YTO JIF0OAasi yMCTBEHHAs! WK U3nyeckast paboTa, BBIIOJIHIAEMAast
YEJI0BEKOM, KOTOPBIN U30JMPOBAH OT 3€MIJIHA, COITPOBOKAACTCS YMEHBILIEHUEM €TI0
OTPULIATEIBLHOTO IPUPOAHOIO 3apsa. OQHAKO HU OJTHO U3 ONMCAHHBIX U3MEHEHHM
3JIEKTPUYECKOTO MMOTEHIINAJIa HE HA0JII01aeTCsl M HE 3aMEPSETCs 1aXKe CaMbIMU
TOYHBIMH NTPUOOPAMHU, €CJIN TEJIO YEJIOBEKA COIPUKACAETCS C 3eMJIEH WIIN CBSA3AaHO C
3eMJIed ITPOBOAHUKOM. HelocTaTok 3JIEKTPOHOB TOTYAC XKe JIUKBUAUpyercs. Ha
Ar0060M ocuusuiorpade JIerko 3aMeTUTh 3TU TOKH U ONpeAesuTh UX Beauuuny. Ha puc.
26, 27, 28 noka3aHbl aydpajbHbIE NOJISI, OKPYKAIOIIUE YEIOBEKA.

Jlydium cpeicTBOM 3a3eMJICHUS SIBSICTCS JIF0OOM TOJIbINA UM W30JIMPOBAHHBIN
METaJUIMYECKUI MPOBOJ, OHUM KOHIIOM MPUIASHHBIN K KpaHy, K TpyOe BOJIOIPOBOIA
uiK O0arapee OTOIUIEHHUS, a IPYTUM, TOJIbIM, KOHLIOM Yepe3 HEP>KaBEIOIIYIO IITACTUHKY
MPKATHIN K TETy YesioBeKa (JIydille BCeTo K CTYMHsIM). Bo BpeMst yMCTBEHHOTO Tpy/ia
MIOJIE3HO JIEPKaTh METAJUIMYECKUI 3a3€MJICHHBIM IPOBOJAOM ILIAPUK WUIIU APYTOU
METAJIMYECKUI IPEAMET B JIEBOM PYKE, @ BO BPEMsI CHA KOHEIL 3a3€MJIEHHOTO MSTKOTO
TOHKOTO TOJIOTO ITPOBOJIA MOKET JIEKATh, HAIIPUMED, MMOBEPX MPOCTHIHK, OXBATHIBAS
Trodsik. Ceiluac ctajgo U3BECTHO, UTO 32
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Puc. 26. AyspaiibHO€ 3EKTPUYECKOE TOJIE,
BO3HHMKAIOIIEE 32 CYET OMOMOTEHIIMATIOB COKpAIIAIOIEHCs MyCKYJIaTypbl PYKH.
(3aperucTpupoBaHo B J1abopaTOpuu PU3NOIOTUYECKON KNOSPHETHKHU
JleHUHIpaACKOro rocyAapCTBEHHOr0 YHUBepcuTeTa. KapTuHa He sIBASETCS TOUHBIM
0TOOpaXEHHEM TI0JIA, a MPEACTABIAET COOOM ICKU3, MOIYUYCHHBIN ¢ MPUMEHEHUEM
METOJ/I0B MOJCIIUPOBAHUS).

%Puc. 27. TlonHas ceTka
aNeKTpuueckoro nojs cepana. [{udppamu 0603HaueHBI TOTEHIIMANIBI B MUJUIMBOJIBTAX
OTHOCUTEIHHO 3€MJIM B MOMEHT MaKCUMAaJIbHOTO Pa3BUTHsI 3yOl1ia
ayspakapauorpaMmbl. HeJIOBEK CTOUT HA MPOBOISIIIEH TOBEPXHOCTH. PPOHTAIBHBIN
acku3 nojst. (Jluarpamma cHsita B 1a00paTopuul GPU3HOIOTHIECKON KHOCPHETUKHU
JlenrocynuBepcuteta noj pykooactsom npod. I1. U. T'ynsesa).
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Puc. 28. Cxema yCTaHOBKH ISt
aydpajbHOU CHUCTEMBI PETUCTPALIMU JIEKTPUUECKUX TIOJIEH,
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pyOeKOM yxKe PEKIaMUPYIOTCSI TOKOTIPOBOISIINE PE3UHBI, IMHOJICYMBI U IPYTHE
TOKOIIPOBOSAILINE MAaTEPUAIIBI JJIS I1OJIOB KWIIBIX U IPOU3BOJICTBEHHBIX IIOMELIECHUM.

ITocne HY6JII/IK8.III/II/I CTaThbH O IMOJIB3C 3a3EMIJICHUS ITOABUIINCH ITOCJIICIOBATCIN MOCTO
MCTOJA. Bce onu ormeuarot PE3KOC ITOBBINICHUC pa6OTOCHOCO6HOCTI/I, a TaKiKC
YIIYUIICHHUC CHA U 310POBb.

Taasa VIl PACIIOPSIIOK TPYIOBOTO JTHS

bynuneHuK 3BOHUT B 7 yacoB. [Ipoceinarock. CHUMAar0 ¢ HOT 3a3€MJICHUE U BKIIFOYAIO
KOMHATHBIN HOHU3ATOP.

[loTsaruBaroch u, J1eXka B IOCTENIN HA CIIMHE, HAYMHAKO JbIXaTEIbHYI0 TUMHACTHUKY.
['myGoxuit BAOX, CTpeMJIEHUE HAMPaBUTh AuaparmMy K HU3Y )KMBOTA, 3aJ€piKKa 3
CEKYH/Ibl U TOPBIBUCTHIN BBIIOX Yepe3 cxaTbie ry0bl 8—10 nopumsamu, Takux
yHpaKHEHUH 4 npoaensiBato 10, kaxxaoe no 6 cexyH, oOiee BpeMs — 1 MuHyTa.

Jlamee npoBOXy BOJIEBYIO THMHACTUKY — | MHUHYTA.

3areMm, IPOJOJLKAs JIEKATh HA CIIUHE, IEIA0 YIPAKHEHNUE, Ha3bIBAEMOE «BEIIOCUIICIY.
Pyku nog Oenpa. Horu moHsATHI KBEpXY U AENAIOT IBHXKEHHSI KaK MPU €3]1€ Ha
Besnocunezae. 20 000poTOB Kak 10 HOTOM. 3aTeM HOTH BBIIPSMIISIOTCS, OIMCHIBAIOT
KaK MOXHO 0oJjiee upoKue Kpyru 3 pa3a u cHoBa «Benocunen» — 20 pa3. U tak — 3
nukna. Kaxaeii quki 25 cekyHz, BCe yIpaKHEHNE — 2 MUHYTBHL.

BcraB ¢ mocrenun, HaYMHAIO THMHACTUKY C ABYXKHUJIOTPAaMMOBBIMH TraHTesiMu. CriepBa
YOPKHECHUS IS PYK, 3aTeM MPUCEIAHNs, HAKIIOHBI, TOBOPOTHI — BCETO 5 MUHYT.
Ouenb 1001110 KOMIUIEKC, padpadorannbii FO. [1anomHuKOBEIM — CTapIIUM
TpEHEePOM MOCKOBCKOT0 OacceitHa «Yatikay (puc. 29).

KoMiuieke ruMHaCTHYEeCKHUX YIPAKHEHHUIA.
1. HcxonHoe MojaoKeHne — OCHOBHAsS CTOMKA, TAHTEIHU B OIYLIEHHBUI- pYyKax.

[ToaHSTE NpsSMBIE PYKU BBEPX C OJJHOBPEMEHHBIM OJHUMAaHUEM Ha HOCKH — BJIOX.
Onyckas pyku BHU3, BEPHYTHCSI B UICXOJIHOE MOJIOKEHUE — BbIIOX. [ToBTOpUTH 10—
15 pas.

2. HcxomHoe moiokeHNe — OCHOBHAsI CTOMKA, TAHTENH B OMYIICHHBIX PyKax, JIaIOHU
00OpallleHbI BIIEPE]I.

[Tonepemennbie crubanus U pa3ru0aHus PyK B JIOKTEBBIX cycTaBaxX. Bo Bpems
crubaHus pyK TaHTENIA KacaloTCs TIjIed, a JIOKTH OCTAI0TCS HETIOABMKHBIMU. [[pixanue
npousBoibHOE. [loBTOpUTE 15—20 pas.

3. HcxomaHoe MONoKEHHEe — PYKH C TAHTEISIMH BIepeu. Pa3BecT npsMbie pyKH B
CTOPOHBI JIO OTKa3a TaK, YTOOBI JIOMATKHA COCTUHUINCH, — BJIOX, CBECTH PYKH Iepe]l
Cc000i1 — BBIIOX.
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[ToBroputs 10—15 pa3. UcxoaHoe MONOKEHWE — CTOSA, TYJIOBHIIE HAKIOHEHO
BIIEpEN 0

Pt e
U

8 Puc. 29. KoMIuiekc TRMHACTHYECKUX

Puc. 30. YopaxHeHus Ha «MalllHE

3JI0POBbS».

TOPU30HTAJIBLHOTO MOJIOKEHUS, PYKH C TAHTEJISIMU ONYIIEHbl BHU3, JaJOHU BHYTPb.
[logHsATh MpsIMBbIE PYKU B CTOPOHBI — BJOX, OMYCTUTh PYKH B

HCXOJ/IHOE MOJI0KEHUE — BBIJIOX.

[ToTOpUTH 10—12 pas.

5. McxoaHoe noJioeHne — CUJS Ha CTyJIe, CTYITHU HOT 3aKpEIUICHbI 3a
HEMOJBW)XHYIO OINOPY, PYKH C TAHTEJSIMU 32 TOJIOBOM.

MenneHHO HaKJIOHUTBCS Ha3a[l, TIOBOpaunBas TYJIOBUIIE BJIEBO, — BJI0X. BepHyThcs B
HCXOJIHOE MOJIOXKEeHHe — BBIIOX. [IpoaenaTs To e camoe, TOBOpayrBasi TyJOBHILE B
npaByto cTopoHy. [loBroputrs 6—38 pas.

6. HcxogHoe NOJIOKEHHME — JIeKa Ha CIHHE Ha IOy WIHM HAa CKaMelke,
PYKH C TaHTEISIMU  BJ0JIb TYJIOBULIA, JaJI0HU BHMU3.
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[ToaHsTH IpsSIMBIEC PYKH BIIEPET U OMYCTUTH HA3a 10 KACaHUS M0JIa — BJIOX.
OOpaTHBIM ABUKEHUEM PYK BEPHYTHCS B HCXOIHOE TTOJIOKEHUE — BBIZOX. [lOBTOPUTH
10—15 pas.

7. McxomHoe moJI0KEHNE — HOTH LINPE IIJI€Y, PYKH C TAHTEIISIMU BBEPXY.

CnenaB BIOX, HAKJIOHUTH TYJOBHILE C OAHOBPEMEHHBIM MaxOM PyKaMH BHU3 U Ha3aJ
MEXIYy HOT — BBIJIOX. BBIIpAMIISS TyJOBULIE, HOJHATh PYKH BBEPX — BIOX.
[ToBTOpUTH 8—12 pas,

8. Micxo1HOE MOJI0KEHNE — HOTM Ha IIHUPHUHE IUIeY, PYKH C TAHTEISIMU BBEPXY.
Bpamenus Ta3oMm B OIHY ¥ PYT'yIO CTOPOHBI. [[pIXaHWE HE 3a/1epKUBATh.

[Tocie TIMHACTUKY NIEPEX0KY K 3aHATHUSIM Ha «MAIlUHE 3J0POBbs» (CM. MPUIIOKEHUE)
U Jiearo TPH IIKMKIIA 1Mo 15 MOJHBIX IBMKEHUHN TYJIOBHUIIEM BIiepe U Hazaz (puc. 30).

[Tocne kaxa0ro uKiIa — OTABIX € TITyOOKUM AbIXaHUEM (BIOX — HOCOM, BBLIOX —
PTOM), KaXKIbIil IIUKJI 2 MUHYTBI, @ BCEro 6 MUHYT. 3aTEM BBIKJIIOYAI0 HOHU3ATOP.

OpeBaroch B TPEHUPOBOYHBIN KOCTIOM U O€ry 1o nepeyJsikam u OyiabBapy 3
KHJIOMETPA, IiepeMexkasi 0er ObICTPBHIM IIaroM KaXkable 5 MUHYT, )KECTKO CTyIas Ha
BCIO CTYITHIO C IIPEUMYILECTBOM Ha IIATKY. [locie Havana «BTOpOro AbIXaHUS» BIOX
— YEeThIpEe 1Iara, BbIJJOX — YeThIpe 1m1ara. [ O4MCTKH JIETKUX NOCIIE KAKIbIX 25—
30 maroB aenaro riryookuit Brnox. (Eciu Ha ynuie oueHs mioxas 1norojaa, oerato
TPYCIIOM Ha MECTE WJTU IO KOPUI0pY, Tyla-crofa mo 5 maroB — 10 MUHYT).

3areMm nienaro BUOPOTMMHACTHKY (IIECTBAECAT COTPSACEHUN-TIOAbEMOB Ha HOCKAX Ha
OJIMH CAHTUMETP U YJapOoB IISITKAMU 110 MOJy B mpoeme aBepu). Ha 3to Tpaturcs 2
MUHYTBHI.

Ecnu Bo BpeMms 3apsaky He ObUIO MOTOBBIACIIECHHUS, TO MPUCTYIal0 K KOMHATHOW OaHe
B BAHHOM — 5 MUHYT, 3aT€M Ayl — | MUHYyTa, CliepBa TEIUIbIA, 3aTEM ITPOXJIATHBII.
HUtoro 6 munyt. Eciu HeT BpeMeHH Ha Ay, TO 00513aTeIbHO OOTHPAIO BCE TEJIO
MOXHATOM pykaBule. Boga koMHaTHOM TeMnepaTyphl.

3aTeM Operoch IIEKTPOOPUTBOM, YMBIBAIOCH U 0icBatoCh — 10 MUHYT.

Takum 00pa3om, yTpeHHEE BpeMsi, HEOOXOAUMOE JIJIsl 3I0POBOM (hHU3HOTOTUIECKON
MOJITOTOBKY OpraHU3Ma YeJI0BEeKa K TPYIOBOMY JTHIO, COCTABIISET:

) yIpa>KHEHUI JbIXaTe€IbHON TMMHACTUK] MUH.

'CJIN
MMUH.

JJeBaid rMMHAaCTHUKa
MMUH.

IMHACTHKa AJIs1 HOT' — «BCJIOCHUIICI»
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IMHAaCTHKa C raHTCIAMU 5 MHH.

HATHE HA «MAIIUHE 3I0POBBS» ) MUH.

T Ha BO3AYyX€ 3 KUJIOMETpa ‘0 MuH.
10pOTMMHACTHKA 2 MuH.
CKyCCTBEHHasi OaHs 5 MUH.
yIlI, OpUTHE, YMBIBAHUE 10 muH.
JaBTPAK 10 mun
lenpenBunennoe Bpems 12 MuH.

UTtoro: 1 uwac 15 MMHYT

3aBTpakaro NPEUMYIIECTBEHHO OBCSHOM Kamel. Bo Bpems 3aBTpaka CHOBa BKITIOYAIO
CBOM MOHU3ATOP.

Ha pa60Te WK JOMa JHEM S 3aHAT B OCHOBHOM YMCTBCHHBIM TPYIOM. I[HH OTObIXa
KJICTOK MO3ra CTaparoChb KaKIbIC 1,5—2 yaca Ha 5 MHUHYT OTBJICKATLCA U ACJIATD

BUOPOTMMHACTHUKY, ABa kA 1o 30 coTpsiceHui. ITOT cocod pe3Ko CHUXKAET
YCTaJIOCTb.

Craparoch Kbl IEHb XOAUTH MEIIKOM OBICTPBIM OOPHIM IIaroM HE MeHee 2-3
KiJIoMeTpoB. It oTapIxa Mo3ra BeuepaMu He paboTaro, a YuTaro OeseTpucTuky — 1

yac. [lepen cnom 10—15-MuHyTHas mporyiika 00ApbIM I1arom. 3ackinaio B 23 yaca.

Jlis mproOpeTeHus TpyI10BOi aKTUBHOCTU CUUTAIO BIIOJIHE JJOCTATOUHBIM TPATUTh B
JI€Hb HAa CBOE 3[I0POBbE MPUMEPHO MOJITOPA Yaca, YTO COCTABIIAET BCero 8% OT uucia
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Puc. 31. Urpa B TeHHUC — T0JIE3HOE
duznyeckoe ynpaxHeHHe

; Puc. 32. Ouepengnas «mpecc-
KOH(epeHI1IHs» BO IBOPE MO MOBOY MOEH CUCTEMBI.

qacCcoOB 60,I[pCTBOBaHI/I$I B CYTKH. Ka)KI[BIﬁ YyeJIOBEK B JIIOOOM BO3pacCTe, OBJ'IaI[CBHII/II\/'I
TaKUM PCIKUMOM (‘-ITO HC IIPCACTABIIACT HUKAKHX TPYI[HOCTGI‘;I), MOIKCT IrOPAUTHCA

cBoeit cunoii Bonu. [lompoOyiire.

Ecnu BBl NOJICHUIUCH YTPOM Cli€IaTh TMMHACTUKY, TO BCTIOMHUTE 3HAMEHUTBIE CJIOBA
berxosena:

«Ecnu g He urparo ynpaxHeHU OJIMH AE€Hb —TO0 3aMeYalo 5.

Ecnu He urparo yrpaxHEeHU! J1Ba JHS — TO 3aMEYar0T MOU JIPY3bsl.
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Ecnu He urparo ynpaxxHeHUud TpU THI — TO 3aMeyaeT myOauKay.
Bort kak OpICTpO 3aITAKOBBIBAIOTCS ¥ MEPTBEIOT MBIIIIIIHI.
[ToaTOMy He mpornyckaiTe HU JHS YTPEHHUX YIPaKHEHUH, U Bbl OyI€T€ 310POBBHI.

I'maBa IX KAK CKOHCTPYUPOBAJI bbl MEXAHUW3M MBILNIEYHOI'O
COKPALIEHMUSA

KOHCTPYKTOP JIBUT'ATEJIEN
OO01ue coodpakeHus

J171st TOro, YTOOBI CO3HATENIBHO U PAlIMOHATIBHO CIEIUTH 32 CBOUM 3]I0POBbEM,
KQKJIOMY MBICIISIIIIEMY YEJIOBEKY HaJl0 3HATh, UYTO IPOMCXOJIUT B €r0 MBIIIIAaX, KOoraa
OHH TI0 €T0 KEJIAHUIO TO COKPAIAIOTCs, COBEpIIas 3ayMaHHyI0 paboTy, TO CHOBa
paccnabisatores. K coxkaneHnuto, COBpeMEHHbIN ypOBEHb 3HaHUN (PU3UOIIOTHH,
Onopu3nKU U OMOXUMHUU HE MO3BOJISIET CETOIHS CO37aTh XOTs Obl MPUOIUZUTEIIHHYIO
cxemy, OOBACHSIOULYIO 3TO siBJieHUE. [lo3TOMy unTarens AOHKEH NPOCTUThH aBTOPY
MOMBITKY CAMOMY CO3/1aTh TaKyI0 BOOOPaXKaEMYIO0 CXEMY MEXaHU3MAa MBIIIIEYHOTO
COKpaIleHHsI, KOTOpas 110 BCEM MYHKTaM TEXHUYECKOIO 3a/IaHMsI OTBevasa Obl
HaAOJIOICHUSAM, C/IEJIAHHBIM YYEHBIMH MPU W3YYEHUHN (PU3UOJIOTUH KUBBIX MBIIILI.

TexHuueckoe 3aJaHuC (bOpMy.]'II/IpyeM HCXO0Os1 M3 HBHGHHﬁ, KOTOPBIC Ha6JIIO,Z[aIOT
(bHSI/IOJIOFI/I B MBIIIIIAXx.

1. IIpu nmocTeneHHOM COKPAIIEHUH MBIIIIBI TPOUCXOAUT MOCTENIEHHOE YMEHBIIICHUE
anekTpo3apsana B Hel. ClieloBaTeNbHO, TPU OJHOM M TOM K€ IPy3€ KaKIOU
F€OMETPUUECKOU JUIMHE COKPAILIEHHON MBILILBI COOTBETCTBYET CBOW OIPEICIICHHBIN
oTpulaTeabHbI 3apsan  (cMm. puc. 12, yu. B-C-]I).

2. Ilpu noabeMe rpy3a MbIIILEH coBepiiaeTcs padoTa, paBHasi MPOM3BEICHUIO Beca
I'MpPU Ha BBICOTY €€ IT0AbEMA.

3. Ilpu coBepuieHuu pabOThI pyKa yCTaET.

4. Pyka ermte O6oibliie 1 OBICTPEE YCTAET, €CIIU JEPKATh MOAHATYIO TUPIO Ha OJHOU
BBICOTE.

5. Ilpm cokpaleHnH IJIMHBI MBIl YBEIIMUUBAETCS €€ MONEPEYHBIN pa3Mep 0
3akoHy X y=VK, TJie X — IIHpHHA MBIIIIBL, ¥ — JIiHa, V — 00beM pacciabaeHHoi
MbIbl 1 K — koaddurment. (OObeM MBI TPAKTUYECKU HE U3MEHSETCS U TIOCTIe
ee cokparnieHus) (cMm. puc. 39).

6. CokpalieHHy10 (HapssKeHHYH0) MBIIIITY OY€Hb TPYIHO CKaTh B OTIEPEUHOM
HarnpaByieHuH. [louemMy-To B MbIIIIIE TOSBISIOTCS CHJIBI MNPOTHUBOJEUCTBUA. Eciu
nepecTarbh CKUMaTh MBIIIIY, TO 3TH CHJIbl MIHOBEHHO HcCUe3alT U Gopma
MBIIIIBI HE U3MEHSETCA.
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7. W3 pabotaromieil 1 HepaOOTAIOIIEH MBIIIIIBI BBIAEISETCS TEILIO.

8. Uepe3 HECKOJIBKO YacoB (2—3) mociie CMEpPTH YesIOBEKa TEIJI0 UCUE3aeT U €ro
MBI TOCTETIEHHO MPUXOSAT B COCTOSIHUE KOHTPAKTYPHI (TPYITHOTO OKOYEHEHHUS ),
IIPU KOTOPOM MBILIIBI MPUOOpETaoT TBEPAOCTh Papdopa, a BCe )KUIKOCTU U3 MBIIII]
BBITECHSIIOTCS] BO BHYTPEHHUE OpPTaHbl.

9. Ilo ncreyeHnn HEKOTOPOTO BPEMEHH COCTOSIHUE KOHTPAKTYPhl NPEKpAIIacTcs, U
MBIIIILBI CHOBA MPUOOPETAIOT MITKOCTb.

10. Eciiu mepepe3aTh HEPBBI (AKCOHBI), COSAMHSIONINE MO3TOBOE BEIIECTBO C
MBIIIIIAMH, TO €CTh MPEKPATUTh B HUX MOCTYIJICHUE HEPBHBIX UMITYJIbCOB, TO
KOHTPaKTyphl B MBIIIIIIAX HE HACTYIIAET.

11. ITpu KynmaHuM B XOJIOJHOM BOJIE€ WU MPHU MTEPEHANPSHKEHUN HEPEIKO
HAOJIOJAI0TCSL CYyIOPOTH OTJEIBHBIX MBIIII, TO €CTh YaCTUYHBIE KOHTPAKTYPHI UX.

12. Mplmina npu cyaopore TBepAeeT, 3abosaeBaeT. ToabKO JUIMTENBHBIN Maccax
JUKBUJIUPYET MOCIEICTBUSL YIUIOTHEHUS MBIIIIBI OT CYJIOPOTH U OT CKOTICHUS COJIEH
U IIUTAKOB. DTO e€lIe pa3 MOJTBEPKIAET IUJIOXYI0 CaMOCTOSTEIbHYIO OUUCTKY
KJIETOK OT IIJJAKOB O€3 BMEIIATEIhCTBA MOCTOPOHHUX CHUJI.

13. Ecnm nepepe3ats y miie4a HEPBHBIN CTBOJ PYKH, TO pyKa IMOBUCAET KaK IJIETh.
OpHako KpoBOOOpallleHHE B HEW HE HApyIIAeTCsl, HO IMyTh JJIsi OMOTOKOB
IIpEephIBAETCSA, BCIAEJACTBUE YETO KIETKU aTpOo(UPYIOTCS, BEHO3HAs KPOBb YHOCUT UX
aTOMBI ¥ MOJIEKYJIbI, MBIIIIbI BBICHIXAIOT U KOXka OOTSTUBAET KOCTH.

14. IIpoTMBONOJIOKHOE SIBIEHUE, TO €CTh YBEJIWYEHHE Pa3MepOB 00BEMA MBIIIIIBI
OoJee yeM B JiBa pasa, HaOMIOJAeTCsl y HETPEHHUPOBAHHOIO YEJOBEKAa IOCIIe
YCUJIEHHBIX YIIPAKHEHUM C TAHTEISIMM, TUPSAMH W IITAHTOM, TO €CTh IOCIE
CUCTEMAaTUYECKOTO BO30YKIECHUS CUIbHBIX OMOTOKOB.

15. Ilpu u3yyeHUH CTPYKTYPhI MBIIIILBI C TOMOUIBIO 3JIEKTPOHHOTO MUKPOCKOMA
BBISICHUJIOCH, YTO JIJIs1 00ECIIeYeHUsI 3aKOHOMEPHOTO, MPOJOJIBEHOTO COKPAIICHHUS
MBIIIIIBI,  TAKKE TSI MPOSBJICHUS BCEX YETHIPHAAIATH TMEPEYUCICHHBIX BBIIIEC
CBOWCTB MBIIII] MPUPOJIC MPHUILIOCH BCIO IMOJOCTh MBIIIIIBI PA3ICIUTh HA
MPOJIOJBHBIE TOMEPEUHOIOI0CATHIC MBIIIICUYHbIE BOJIOKHA, UMEIOIIUE JUAMETP
nonepeyHoro ceueHus okoio 0,05 cantumerpa.

[Tomaras pazmep Ouiierica B HaMOOJBIIIEM CEUCHUH Y HETPEHUPOBAHHOTO YEJIOBEKA
pPaBHBIM OKOJIO 8 CAHTUMETPOB ¥ MPUHUMAS 3anojiHeHre paBHbiM 0,75, OyeM nuMeTh
PUOIM3UTEIIEHOE YHCIIO BOJIOKOH B cpeiHeM ceueHuu outiernica okosio 1000. Oxnako
JaXe MPU TaKOM KOJIMYECTBE HUTEH HE yAAJIOCh OPTaHU30BaTh UX MPOOJILHOE
3aKOHOMEpHOE cokpamienue. [loaToMy mprpoaa Kaxmaoe BOJIOKHO

coCTaBuJIa U3 elle 0oJjiee TOHKUX HUTEH — MUOPUOPUILT TONIIHUHON |—2 MHUKpOHa,
00IIIMM YKCJIOM B cpeiHeM cedeHuur okosio 20000 (puc. 33).
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Tonuaiiimme MuopuOPHILIBI pa3aesieHbl Ha ellle 00jIee TOHKME HEBUAUMBIE TI1a30M
BOJIOKOHITA—TIPOTOGUOPHUILIBI, TOJICTHIE ¥ TOHKHE (pHC. 34), pacloi0KEHHbBIC B
CTPOTrOM I'€OMETPUYECKOM IreKCaroHanbHOM nopsake (puc. 35). OHu UMEIOT JuameTp
100 anrcrpem, TO €CTh OAHY AECATUTHI-

JREMSATAPNOE  MNBEHOE BOATKHD

VIIBD DIED Biaa i) R I

0,001

Mrchrszenin Puc. 33. Cxema 31€MEHTapHOIr0 MOIMEPEYHOIIOIOCATOTO
MBIIIIEYHOTO BOJIOKHA K MUO(DUOPUILIIBI.

Puc. 34. Cxema codyeTaHusi TOHKUX M TOJICTBIX
poTohuOPILT B MUOGUOPHILIE.

CAYHYIO MUJUINMETpA. Takoe MUKpOCKOIMYECKOe ApoOIeHNE HUTEN MTO3BOJISAET
IPEANOI0KUTh, YTO MEXAHU3M MBIIIIEYHOI'O COKPAIEHUS IPUPOIA MOTIJIA
OCYLIECTBIIATH TOJBKO Ha MOJIEKYJISIPHOM YPOBHE.

Kaxoii Bua 3HEprun peBpaacTcsi MbIIILIEH B MEXaHUUECKYIO SHEPTHIO TIObeMa
rupu’?

[Ipennaraemasi cuioBasi cxema MPUHIKIIA MEXaHU3MA MBIIIEYHOT'O COKPAIICHUS
J0JIKHA O€30r0BOPOYHO OTBEYATh BCEM TPEOOBAHUSIM M CBOMCTBaM, KOTOPBIMH
npupojia Ha-

Puc. 35. [lonepeyHoe ceueHUe MBIIIIIIA.
['excaronanbHoe pacnosnoxenue nmporopudpmut. CHUMOK clieJiaH C TTOMOIIBIO
3JIEKTPOHHOT'O MUKPOCKOIIA.

JIeJIIa MBIIIIBI YeJIoBeKa. Eciin jke cxeMa He 00OBICHAET XOTs ObI OJHOTO U3
MEPEUYUCIICHHBIX CBOMCTB KWBOW MBIIIIIBI, TO 3TO 3HAYUT, YTO BCS UJI€SI CXEMbI HUKY/1a
HE TOIUTCH.
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[Ipexxae ueM npUcTynuTh K pazpaboTke BOOOpakaeMoil CXeMbl, HaJl0 CTiepBa
pa3o0paThCs B TOM, KaKOil k€ BUJ SHEPTUHU MPEBPAIIACTCA MBIIIIEH B MEXaHUYECKYIO
DHEPruro. B HaleM pacnopssKeHHMH HMEETCsl BOCEMb BUI0B IPOU3BOAUTENBHBIX
DHEPIUii: TEPMOJAUHAMHUYECKAs, A3POAUHAMUYECKAs, THIPOANHAMHUYECKAsi, COJTHEYHAs,
aTOMHas, AJIepHast, XUMHUYECKasl, dJICKTPUIECKASI.

Jljis Toro 4TOOBI MBIIIIIIA COBEpIIaia padoTy, 1000 BUJ IHEPTUH JOJIKEH ObITh
IpEBpaIICH B MEXaHUUECKYIO SHEPTHUIO0, MOTEHIIHANBHYIO (C)KaTasi Ipy>KHHA) WK
KHMHETUYECKYIO (JIeTsIIas myJist).

TCpMOI[PIH&MH‘I@CKaH OHCPIuA IJIs1 HallHUX paCCY}KIIeHI/Iﬁ HC I'OJUTCs, TaK KaK
MMPEBpAICHNUC €C B MCXaHNYCCKYIO 00513aTeIHLHO Tpe6yeT U3MEHEHHUs 00beMa
pa60qer0 TCJla, a 00BbeM paCCJ'Ia6J'I€HHOI?I u COKpaHIGHHOﬁ MBIIIIBI IIPAKTUYCCKH HC
MCHACTCA.

AsporHaMHuuecKasi U THAPOJIMHAMUYECKAS] SHEPTUH TAKXKE HE MOAXOAT, TaK KaK JJIs
IPEBPAILCHUS X B MEXaHUYECKYIO TpeOyeTCs HUPKYJIALMS 00NbIINX 00bEMOB Ia30B
WIN XKHUJKOCTEH, KOTOPHIX B MBIIIAX HE HA0JII01aeTCsl.

ATOMHas U siAepHAs JHEPTUH, COITPOBOKIAIOIINECS BBIICICHUEM BPEIHBIX
JyYEHUCITyCKaHHUM, TAKKE UCKIIFOYAIOTCS.

[IpeBpalieHre XUMUYECKON SHEPTUU B MEXaHUYECKYIO B OCHOBHOM BO3MOKHO TOJIBKO
C IOMOIIBIO OTBEPIHYTON HAMU TEPMOJUHAMUKH WJIM Yepe3 MEMOPAaHBbI, IyTeM
HEIOCPEACTBEHHOTO IPEBPALIEHNS XUMUYECKON YHEPTUH B DIEKTPUUYECKYIO.

ConHeuHas SHEPrus TAKKE HEMOCPEACTBEHHO MPEBPALIAETCS B AIEKTPHUUECKYIO.

OTH pacCyKICHUS TTO3BOJISIIOT CAENATh NEPBBIN U BAKHEUIIINI BBIBOA: 1JISI MEXaHU3MA
MBIIIIEYHOTO COKpAIIEHUs MPUPOAa MOTJIa BBIOPATh TOJIBKO JICKTPUUYECKYIO DHEPTHUIO,
HEIMOCPEACTBEHHO MPEBPAIIAIOUTYIOCS B MEXaHUYECKYIO.

Kaxkue >xe cuiibl MOTYT JeliCTBOBATh Ha MOJIEKYJISIPHOM ypoBHE TTpoTopudpuin? Cuiibt
rPAaBUTALMOHHOTO MOJISl, CHJIbI KOBAJICHTHBIX CBS3EU M CHJIBI AJICKTPOMArHUTHBIX
nosieil. ['paBUTAIMOHHBIE CHJIBI HUUTOXHO MaJjlbl, UMM MOKHO MPEHEOPEUb, TOATOMY
OCTAaIOTCS TOJIBKO 3JIEKTPUYECKUE CUIIBI B3aUMOACHCTBUSA MEXKIY MOHAMU. J{pyrux cui
B3aUMOJICUCTBUS MEXIY MOJIEKYJIAMHU HA 3TOM YPOBHE CYIIECTBOBATh HE MOKET.
[TorTOMY «THUTIOTE3a CKOJIBXKEHUS», BHIIBUHYTAsI 3apyOSKHBIM OMOJIOTOM XaKCIu,
HepeajbHa U OIIMOOYHA, TaK KaK OHA HE JAeT HAyYHOT0 OOBICHEHUS MEePEUUCICHHBIM
BBIIIIE CBOMCTBAM >KMBOM MBIIIIIEI.

BTopbiM hakTOpOoM, TOATBEPIKAAOIIMM IPABUILHOCTH HAIIIETO BHIOOpa
AJIEKTPUUECKON SHEPTUH, SBIISICTCS MyHKT | HAIIET0 TEXHUYECKOTO 3a/IaHMUsl, TIC
yKa3aHo, YTO MOABEM I'Py3a COIMPOBOKIACTCS MaeHUEM DIICKTPO3apsia B MBIIIIIIC U
KQKI0M TeOMETPHUCCKON JUTMHE €€ COOTBETCTBYET OINPEACIICHHBIN 2JICKTPO3apsi/l.
CrnenoBaTellbHO, MMEETCSI HEMOCPEICTBEHHASI CBSA3h MEXKTY SJIEKTPOIHEPTUEH U
PabOTOM MBIIIIIHI.
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Teneps cTaBUM BONPOC: KAK IPEBPATUTH SJIEKTPUUECKYIO SHEPTUIO B MEXAHUYECKYIO
paboTy Ha MOJIEKYJIIPHOM YpOBHE? DIEKTPOTEXHUKOM CO3/1aHO ISl 3TOTO MHOTO
MalIuH ¥ MEXAaHU3MOB PA3IMYHbIX TUIOB. HO K MbIIIIIIaM, COCTOSIIIIUM U3 MOJIEKYJI, UX
KOHCTPYKIUSl HenpuMeHuMa. OHaKO CYIIECTBYIOT TPUOOPHI, TO3BOISIONINE
AIIEKTPOIHEPTUIO PEBPATUTH B pa0OTY C MOMOUIBIO HA3JIEKTPU30BAHHBIX MOJIEKYII.

TakuM MEeXaHU3MOM SIBJISIETCSI 3JIEMEHTAPHBIN YUEHUYECKUM 3JIeKTpOocKo (puc. 36).
Brl 3apspkaere a5eKTpo3apsiioM JICECTKH OyMaru Uik (GoJIbIU, CI0KEHHOH TMOIO0JIaM,
¥ KOHUMKH OyMaru pacxoJsTcs, Tak Kak oJHONMMEHHbIe 3apssl E — E
oTTankuBaroTcs. PaboTa 35ekTpo3apsaoB paBHa (3a BEIUETOM TOTEPh) padoTe
PEOI0JIEHHS MOJIEKYJISIPHOM ynpyroctu Oymaru. Mo>kHO nipesicTaBUTh ceOe u Ooiee
CJIOXHYIO cxemy. B ueTrsipex3BeHHuke (puc. 37) MoJIeKyJibl B BUE IapHUpoB A u B
3apsKeHbl OJJTHOUMEHHBIMH 3apsi-

Pue. 36 Cxems
WIEKTPOCKONE:

A = xopuyc, 8 e 1o

artop, € —map, ¥ —

crepXent, £ — nenecrs
Ku.

naMu. Cuiibl OTTAIKUBAHUS MEXIY HUMH CO3/Ial0T CHITY MTOJAbEMA THPH.
JIns mosy4yeHust 3TOW CUJIbI MBI BBEJIM B CXEMY JIBa 3JIeKTpo3apsaa — A u B. Ho Takas
CUJIOBas CX€Ma MPOTUBOPEUYUT MyHKTY | HAIIEro TEXHUYECKOTro 3a/1aHusl, TIe
HKCIIEPUMEHT YTBEPKIAET, UTO TIOILEM TPy3a COMPOBOKAACTCS, HA0OOPOT,
YMEHBIIIEHUEM 3apsia.

MoxHo mo100paTh CXeMy, OTBEYAIOIYI0 3TOM 3a1aue. [[j1s 7Toro BBEAeM B CXEMY
MHOTO3BEHHUKA €111 3JIeKTpo3apsaabl— C u D mpoTHBOIOI0KHOTO 3HAKA TI0
OTHOIIEHUIO K 3apsaaM A u B. BeibepeM Koau4ecTBO 27EKTPO3apsi0B B TOUKax A, B,
C u D Tak, 94TOOBI 3B€HbSI HAIIIETO POMOA HaXOUIUCh B paBHOBECUH (ITyHKTUPHAs
cxema).

Teneps otHuMem oT moJiekyn C u D o ogHomy 3apsany, Torna 3apsanet D u C Oynyt
cnabee OTTAJIKUBATLCA IPYT OT Apyra, U paBHOBecue B purype Hapymurces. st Toro
4yTOOBI BOCCTAHOBUTH paBHOBecHe, K ToukaM C u D Hayo npunoxurs cuiy,
CIOCOOHYIO OJHSTH TUPIO, TOTJIA BO BCEX 3BEHBSIX MOJIEKYJI BHOBb HACTYITUT
paBHOBECHE.

CoriacHO 3aKOHY COXpaHEHUs YHEPTUH, paboTa, 3aTpaueHHAas Ha MMOABEM Ipy3a Ha
BBICOTY, OyJIET paBHA SHEPTHH JIBYX OTHATHIX 3ekTpo3apsaoB y C u D.

Takyro cxeMy MOXKHO paccuuTaTb. OHa MOJHOCTBIO YIOBIETBOPSAET TPEOOBAHUIO

IYHKTa | TEXHUYECKOTO 3a/1aHHUs.
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Puc. 37. Cxema pomGonaannioro
CHACROrD  MHOrO3REHANKA:
A n B — pogomurenblue  32pRAM,

€00 omassine st JTr0GOMBITHO, UTO CKATh B MMOTIEPEYHOM HATPABICHUH STOT
CHJIOBOM poMO MEIIAIOT CUJIbl B3aUMOOTTAJIKUBaHUs 3apsaaoB A u B. Ho kak Tonbpko
MBI IEpPECTaHEM CKUMATh POMO, CHIIBI IPOTUBOICHCTBHS HAIIMM HalIbI[aM UCYE3aloT,
TaK KaK BCE CUJIbI B pOMOE YpaBHOBEIIEHBI. DTO CBOWCTBO CXEMbI OTBEYAET
TpeOOBAHMIO ITyHKTA 2.

Wrak, npeuiaracMyro HOHHYIO CHJIOBYIO MIEKTPOMOJIEKYJIIPHYIO CXEMY IIPUMEM B
KayecTBE OJHOIr0 U3 pabo4yMX BapUAHTOB JJISl PELICHUS HAlleH 3a/1a4u B 1IEJIOM.

TGHCpB HepefmeM K paCCMOTPCHHUIO IIPOCKTUPYCMOI'O HaAMH IIPCABAPUTCIIBHOT'O
MCXaHHW3Ma MBIMICYHOTI'O COKpAIICHUAA.

Ha puc. 38 uzo6paxkena muliiia (OUIlerc) pyku dyenoBeka. JJist yrpoIieHus 3aaaqu
MepBOHAYAJILHO 3aMEHUM €€ CXEMOU B BUJIE T€OMETPUUECKOHN (PUTYpPBI IIAPHUPHOTO
MHOTO3BEHHUKA YAJIMHEHHOT0 poM0a. Ha yriax mo ropuzoHTanu cocpeioTOuUM
CKOIUICHHE TOJIOKUTEIBHBIX HOHOB, 110 BEPTUKATIU — OTPHUIIATEIbHbIX.
OnHOMMEHHBIE 3apsbl OTTATIKUBAIOTCS, @ PA3HOMMEHHBIE IPUTITUBAIOTCS. 3apsiabl 1
— 1 u 7—7 Ha yrnax pom6a nmojgo0paHsl Tak, YTO BCE PaBHOJCHCTBYIONIUE CUITBI
Kynona B MHOro3BEeHHHKE ypaBHOBemMBatoTcs. [1o pacuery 3To HacTynaeT npu

YCJIIOBHUH, €CJIH I10JIO-

Puc. 38. YciaoBHas 3aMeHa CHJIOBBIM MOHHBIM
poMOOUIaTFHBIM MHOTO3BEHHUKOW MBIl PYKH YEJIOBEKA.
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YKUTEIIbHBIC 3apsi/ibl COAEPKAT MO OJHOMY 3apsily, a OTPULIATENIbHbBIC 110 7 3apsI0B U
yToJ B BepinHe poM0Oa paBeH 30° (oTHOIIeHUE YKcia 3apsaoB 1:7).

J151st TOro 4yTOOBI MOJHATH TUPIO, HAJIO COTJIACHO Auarpamme (cM. puc. 12) ybaButhb
YHCJIO CBOOOHBIX OTPULIATENBHBIX 3apsJI0B, TO €CTh YOABUTH ONPEEICHHOE YUCIIO
AJIEKTPOHOB, HarpuMep, ¢ 7—7 10 4—4. Torja yMeHbIIICHHbIE OTPULIATEIIbHbBIC
3apsinbl 4—4 OynyT oTTasikuBaThes cnadbee. Cre1oBaTeNbHO, s HOBOTO PaBHOBECHS
CUJI B MHOT'O3BEHHUKE HEOOXOUMO J00aBUTh BEC TUPHU, KOTOPAs CIErka MoJHUMACTCS
HaJ cTosioM. 171 TOro 4ToObI MOAHSTH €€ €IlIe BhIIIe, HEOOXOANMO ellle OOJIbIIIe
COKpaTUTh YHUCIIO OTPUIIATEIIbHBIX 3apsIIOB U T.J.

AHaNOruYHOE MOCTENEHHOE PA3PsKEHUE MBIIIIBI MBI HA0JII0/1aeM Ha uarpaMmme (CM.
puc. 12. yuactok b—B) npu nocreneHHom noabeme rupu pykoi. CrieoBaTenbHO,
JUTSL YIEP>KaHUsI OJTHOTO M TOTO e Tpy3a IMPHU pa3HOW CTENEHU COKPAIICHUS MBIIIIIbI
TpeOyeTcsl pa3IuyHOe YUCIIO 3apsI0B B Mbliiie. I3MeHeHue yrioB B MHOTO3BEHHHUKE
9TO oATBEPKAaeT. TakuM 00pa3oM, MyHKT NMEPBBIM HAMIETO TEXHUICCKOTO 3aJaHuUs
CcXeMa yAOBJIETBOPSIET.

CornacHo 3aKOHY COXpaHEHUs SHEpruu padoTa MogbeMa I'MpHu Ha JaHHYIO BBICOTY
JOJKHA OBITh pPaBHA SHEPTUU OTHATHIX U3 MHOTO3BEHHUKA JIEKTPOHOB 3a BHIYETOM
noreps. IIyHKT 2 ynoBIE€TBOpEH.

Yem 60JibllIe OTHUMAETCSI OTPUILIATEIBHBIX 3apsA0B, TEM 00JIbIlIE MHOTO3BEHHUK
npuomkaeTcs K kBajpary (cm. puc. 38, l1). Koraa uncnio otpuniatenbHbIX U
MOJIOKUTEIIBHBIX 3apsAJIOB YPaBHSIETCS, TO €CTh BO BCEX yIJIaX OCTAHETCS 110 OJHOMY
3apsily, MHOTO3BEHHUK MPEBPATUTCS B KBAJIpaT U PaBHOJEHUCTBYIOIINE BCEX
AIEKTPUUYECKUX CHII (pacyeT MOATBEPHKAACT 3TO) 3aCTaBAT UOHBI, PACTIOJIOKEHHbBIC Ha
yIilax KBajpaTa, IPUTSHYThCSA JPYT K APYTY J0 COMPUKOCHOBEHUS MOJIEKYJI C TaKOM
CHUJIOMN, YTO MBIIIIIIA PEBPATUTCS B TBEPI0€ TeT10, MBI HabIt0/1aeM 3TO SIBJICHHUE MPU
KOHTPaKType, KOr/1a KpOBOOOpaIlieHue MPeKpaIiaeTcs, OKUCIUTEIbHbIC PEAKIIUU B
MBIIIIIAX HAPYIIAIOTCA, BCE CBOOOIHBIC OTPHUIIATEIBHBIC 3apsi/Ibl HEUTPATU3YIOTCS
OCTaeTCs TOJIbKO HEUTpalibHAasi MIOHU3UPOBAHHAS Cpefia, B KOTOPOM YKCIIO
MOJIOKUTENIBHBIX U OTPULIATEILHBIX HOHOB PABHO (MOHHASI CUMMETPHS).

[IyHKT 8 ymOBIETBOPSIETCH.

Ji1st Toro 4yToOBI CyuTh 00 OTpoMHOM BennunHe cuil KyimoHa — B3auMONPUTSIKEHUS
3JIEKTPO3aAPAIOB, TOCTATOY-
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TEOPETUYECKON KPUBOU COOTHOIIEHUS JUIMHBI U ITUPUHBI MBIIILBI C KPUBOU,
MOJIYYCHHOM MPU SKCIIEPUMEHTE.

HO CKa3aTh, YTO JIBa Pa3HOMMEHHBIX 3apsia ¢ KOJMUYECTBOM JIEKTPUUECTBA MO OJTHOMY
KYJIOHY, yAaJI€HHbIC JIPYT OT JIpyra Ha pacCTOSHUE B OJMH KUJIOMETP, PUTIATUBAIOTCSA
¢ cujoi B 0,9 TOHHBI.

Teneps HAI0 TOAYMaTh, KyAa U3 MBIIIIBI ITOCIIE CMEPTH YEJTOBEKA HAMPABIIAIOTCS
OTHSIThIE CBOOOJIHBIC 3apsiAbl U IJI€ OHU HEUTPAIU3YIOTCS.

B nyHnkte 10 cka3aHo, 4TO 1ociie nepepe3ku HEpBOB KOHTPAKTypa HE HACTYIAET.
CrnenoBaTelibHO, CBOOOIHBIC 3apsi/ibl U3 MBIIIIL PYU KOHTPAKTYpPE MOTYT HAIIPaBUTHCS
10 3JIEKTPONPOBOAHBIM HEPBAM B COJEPIKALIEE TOJIOKHUTEIBHBIE 3aPSIbl MO3TOBOE
BelecTBo. Eciiu HepB nepepesan, 3apsiibl HE YUIYT U KOHTPAKTypa HE HACTYIIUT.
[Tocne HeWTpanu3aluuy BCeX 3apsI0B M OKOHYAHUS TPYITHOTO OKOYEHEHHS MBIIIILIBI
CHOBA paccialIIsIFOTCsl OCMOTHYECKUMU CUIJIAMHU.

[Ipu coxpatieHnu JIMHBI MBITIIIBI MBI HAOJTI0/IaeM YBEIHMYECHHE €€ MOMEePEUHOTO
pazmepa 1o KCIEepUMEHTaIbHON KPUBOM, M300pakeHHOM Ha quarpamme (puc. 39).

3/1ech ke HaHEeCEeHa 3aKOHOMEpHasl TEOpEeTUYECKasi KpUBasi U3MEHEHUS TONEPEYHOr0o
pa3Mepa x Hallero poM0a-MHOTr03BEHHUKA MTPU COKPAILIEHUH €r0 JUTMHBI MO
ypaBHEHHIO x° y=YK=const. Pasuuia KpuBbIX He mpessimaet 2%. ITO TOBOPHT B
II0JIb3y TMIIOTE3bl MHOTO3BEHHMKA. ITyHKT 5 yA0BIIETBOpEH.

B nonepeynomM ceueHnn HaPsHDKEHHYIO MBIIIITY TPYIHO CkKaTh. [ambiibl BCTpedaroT
cuibHOE npoTuBoAeHicTBIE OTKya BOSHUKAIOT TAKUE YIUBUTEIbHBIE CHIIBI B MBIIIIIIE?
CxeMa MHOTO3BEHHUKA 3TO 00BsICHSAET. UTOOBI CKaTh B TIOTIEPEYHOM CEUCHUU MBIIIITY,
HaJI0 CONMM3UTH YPaBHOBEIICHHBIC MTOJIOKHUTEIIBHO 3apsHKEHHbBIC HOHBI 1—1
MHOTO3BeHHUKA (cM. puc. 38). Ho 3T0 cienaTs o4eHb TPYIHO, TaK Kak cvuiibl KynoHa
— B3aWMOOTTAJIKUBAHHUS dTUX OJHOMMEHHBIX 3apsI0B — MPEIATCTBYIOT UX
commpkenuro. [TyHKT 6 ynoBiaeTBOpsieTCs.
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CrnenoBaTenbHO, CUIOBOM POMO (B TIEpBOM MPUOIMKEHIH ) TPABIOTIOI00CH.
[IpeoxenHast cxema MoKa3bIBAeT, 9TO TaK MOT ObI BBITJISIACTH SJIEMEHTAPHBIN
MBIIIEYHBIHN 3JIEKTPOJABUTATEINH HA MOJICKYJIIPHOM YPOBHE.

Jeso yciio:xkusieTcs.

Ho neno ycnoxusieTcst Tem, 4To poMO — 3T0 (hUrypa MmiI0CKOCTHAS, a TOHKAS
npotoduOpuILIa B MBIIIIE — 00beMHas TpyOouka (000I04Ka), 3alI0THEHHAS TU1a3MOU
1 MoJjiekyiaMu. JIjist Toro 4ToObl CHI0BOM poMO cTall 00beMHOM (GUTypoi, eMy HaI0
IPUAATH BpallleHuE BOKPYT BEPTUKAIBHON ocH. Torna oH npeBpaTUTCcs B JIBa KOHYCa C
00IIIMM OCHOBaHHUEM, IJIe PACTIOIOKATCS MOJIOKUTEIBHBIC 3apsi/ibl, 2 B BEPIIMHAX
OKaXyTCsl OTpUIIATeNIbHbIE, TIO-TIPEXKHEMY B OTHOIIeHUH 1:7. llemouka Takux KOHYCOB
(puc 40 1) u Oyner npeACTaBIsATh CUIOBOM KapKac 00bEMHBIX TOHKUX MPOTO(PUOPHUILIL.
Ho onu cogepkat B ceMb pa3 0oJibliie OTPUIIATEIBHBIX 3aPSAI0B, UEM MOJOKUTEIHHBIX,
a 3TO MPUBEJIO ObI K MOSIBJICHUIO B MBIIIIIIE OTPOMHOTO CBOOOTHOTO 3JIEKTPO3aAps/Ia.
DTOro B MBITIIAX HE HAOIIOAACTCS 3HAYUT, TAC-TO PSAAOM C OTPUIIATCITLHBIMHU
3apsIaMA JTOJDKHO PACIioiaraThCs paBHOE KOJIMYECTBO TOJIOKUTEIIBHBIX 3apsI0B, U
JEHCTBUTEIHLHO, C TIOMOIIBIO 3JIEKTPOHHOTO MUKPOCKOTIA MOKHO YBHJIETh, YTO B
IIEHTPE PACITOIOKEHUS IIIECTH TOHKUX MPOTO(GUOPHILT TOMEIIAETCS TOJICTAs
npotopubpuILia, OTACICHHAas OT HUX 000JI0YKOM. [l TOro yToObI B MBIIIIIIE BCE
CBOOOJIHBIE OTPUIIATEIBHBIC 3apsJibl

i ' v Puc. 40. Cxema 00BEMHBIX KOHYCHBIX CHJIOBBIX
MHOT03BEHHUKOB 3apsKECHHBIX MOJICKYJI:

| — nemouka koHycoB; || — 3epkanbHOE pacnosiokeHue 3apsiioB MOJOKUTEIBHO
U OTpHULIATENBHO 3apsikeHHbIX mnpoToduopmwwt; Il — npomonsHbIil paspe3 muo-

bubpuiel; 1V - To ke, CHITOE C MOMOIIBIO JIEKTPOHHOTO MUKPOCKOTIA.
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TOHKUX TIPOTOGUOPHUIIIT ObLTH KOMIIEHCUPOBAHBI, HEOOXOIMMO, YTOOBI B TOJICTHIX
poTohUOPIIIIaX MEMOYKA KOHYCHBIX MHOTO3BEHHUKOB UMEITH 3€PKATEHOE
pacrnoioKeHue 3aps0B, TO €CTh B BEPIIMHAX KOHYCOB — MOJIOKUTENIbHbBIE 3aPs/Ib, a
B OCHOBaHMSX — oTpuratenbubie (puc. 40, 11). Ha puc. 40, IV nokazansl doTorpadus
T. Xaitamu, cHSITas 3JIEKTPOHHBIM MUKPOCKOIIOM ¢ yBenunueHuneM B 250 000 pa3
(BUIHBI TOJICTHIE (TEMHBIE) U TOHKUE (CBETJIBIC) TPOTOPUOPHUILIBI), U PSAIOM CXeMa
aBtopa (puc. 40, I11). JIns cokpaliieHus: MBIl HaJ10 YOABUTh YUCIIO 3apsiI0B B
BEpIIMHAX KOHYCOB. JTOT0 MOKHO JOCTUTHYTb, YIAJIMB YACTh OTPUIIATEIIbHBIX
3aps/I0B U3 TOHKUX TPOTOGUOPUILIT M HEUTPATU30BaB UMM YaCTh MOJIOKUTEIbHBIX
3apsA0B B TOJCTHIX MpoTodudpmmiax. Ho Mexay TOJICTBIMUA U TOHKUMU
npotodulOpmIamMu HaxoaTcss 00004kH. Kak ske OHM yCTpOEHBI, €Cliu 3Ta
HEUTpaJIu3aIus IPOUCXOIUT TOJIBKO TOT/Ia, KOT/A Sl «X0UYy» COKPATUTh MBIIIILY?

Kak HOJIZKHA ObLiIa nmpupoaa yCTpouTb MEXaHU3M BOJEBOI0 COKpPAIICHUA MbITIIX

B texnuke anamorndyHbie GYHKIIMH BBITOIHACT YCUIIUTENbHAS paguoiamna (Miu
KpHUCTaJUI MOJIYIIPOBOIHMKA). B 3aBUCUMOCTH OT BEJIMUMHBI NOTEHLIMATIA,
MOCTYIAOIIETO Ha CETKY, AIEKTPOIPOBOJAHOCTD JaMIIbl U3MeHseTcs. I3BeCTHO, YTO
HEKOTOPBIE KJIETKUA U MOJIEKYJIbI 001a/1al0T CBOMCTBOM IMOJIYIPOBOIHUKOB.
CrnenoBartenibHO, IO HAIEH cXeMe 000JIOUYKH MPOTOPUOPUILT TOJKHBI UMETH CBOIMCTBA
paauonamil. Eciny mo HUM IpoIycKath caadeime 3JeKTPOTOKH — «TOKH JEUCTBHS,
TO 000JIOYKU CTAHOBATCS AJIEKTPONPOBOIHBIMU U YEPE3 HUX CMOTYT IPOXOJIUTH,
HaIlpUMEP, OTPULIATEIBHBIE 3apsAbl JUIsl HEUTPaIU3alHy JIOJIO0KHUTEIBHBIX 3aps/I0B
TOJICTBIX poTOouOpusuL. TakuM 00pa3zoM, TOKU IEUCTBUS MOTYT PETYJIUPOBATh
BEJIMYMHY B3aUMHON HEUTPAIM3aLMK 3apsII0B, CUIIBI MBILII] U CTEIIEHb UX
COKpAILEHUS.

Toxu necTBUA

CornacHo Hameit cxeme 0007109ku MPOTOGUOPHUILI, TaK Ke KaK BOJIOKHUCTOE
BEILECTBO B HEPBAX — AKCOHAX, HACBIIIEHB! OTPULATEIBHBIMU 3apsiiaMu. Mo3rosoe
BELIECTBO HECET B c€0€ CKOIJICHUE MOJIOKHUTENbHBIX 3apsi10B. DIEKTPOHBI B HEPBaAX
CTpEeMATCS HEUTPaIu30BaTh 3aps/ibl. i TOro 4ToObl 3TO HE MPOUCXOAUIIO
CaMOIIPOU3BOJIbHO, IPUPOAA JOJHKHA OblIa CO3/1aTh MEXAaHU3M, PETYJINPYIOLIUN
JBUKEHUE 3apsAI0B OT HEPBOB K MO3ry. [1o-BUIMMOMY, 3TUM YCTPOHWCTBOM SIBIIETCS
HEWPOH, KOTOPBIM 3aKaHYMBAETCSA KaX bl aKCOH B MO3Ty. K HElpoHy
IPUCOEIUHSIOTCS ICHIPUTHI, CBSI3bIBAIOLLUE €r0 C APYTUMHU HEPBHBIMU KJIETKAMU
Mo3ra. Eciu s Xouy NOJHATh THPIO, TO Y€pe3 COOTBETCTBYIOUIUHN ACHIPUT MOCTYIAET
cnaOelnii TOK B MOJIyIPOBOJHUKOBBIA HEHPOH, CBSI3aHHBII aKCOHOM C MBIIILIEH.
HelipoH cTaHOBUTCS 3JIEKTPONPOBOIHBIM. B/10J1b HepBa 1 000104eK MPOoTOHUOPUILT
HaIIPaBJISIOTCA HEPBHBIE UMITYJIbCBI — TOKHU ACUCTBUA. OHU PEryJINpYyIOT TOKH B
000J104KaxX U HEUTpanu3aluo OTPULIATEIbHBIX U MOJIOKUTEIbHBIX 3apsI/IOB B
npotogudbpriiax. MHOTO3BEHHUKH COKPAIIAOTCS, U MBIIIIIA COBEPIIAET padboTy.

Jlnst Toro 4T0OBI MHOT'O3BEHHUK B MPOTO(GUOpHUIIIIaX BOCCTAHOBUII CBOIO (hOpMYy, Ha

MECTO HEUTPaTU30BaHHBIX 3aPSA0B JOJIKHBI IBUTHCS HOBbIe. OHU CO3/1at0TCS

KJIETKaMH B IIPOLECCE OKUCIUTENBHBIX peakunil. ECIM TOKOB NE€WCTBUSA HET, 3apsIbl B

npoTouOpuIIIaXx He HEUTPAITU3YIOTCS, BOCCTAHOBUTENIBHBIX PeaKIUi HE 0Opa3yeTcs
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¥ HeT OOMEHa BelIecTB. DTO HAOIIOMaeTCsl OCIe paHSHUS aKCOHA. MBIIIA YMUPAET U
BbICBIXaeT. ClieI0BaTeNIbHO, IaXKe KOT[a MBI CIIHM, JCHIPUTHI JODKHBI 00SCIICYnBaTh
MUHHMAJIbHBIC TOKU JICHCTBHSI, HCOOXOIUMBIC JJIs1 OSCIPECTAHHBIX XUMUYECKUX
peakiuii 1 0OMeHa BEIIEeCTB.

Yem cunbpHee U yanie BO30yx Jat0TCsl TOKU JEUCTBUN, TEM HHTCHCUBHEE UJIET
JIEKTPOOOMEH ¥ OOMEH BEIIECTB B MBIIIIIAX, TEM 3/I0POBEE U CUIIbHEE CTAHOBUTCS
YyeJIOBEK.

Kak noaaep:kuBaTh 3JIEKTPO3apsiJ B OpraHax 4ejioBeKka Ha onpeae1eHHOM
ypoBHe?

CoriacHO Haliei cxeMe MOJIEKYJIbI MBIIII B OpTaHU3ME KUBOI'O YEJIOBEKA Yepe3
MeMOpaHbl OECIPEPHIBHO HOHU3UPYIOTCSI XUMUKO-OKHCIIUTEIbHBIMHU PEAKIIUSIMU U
HENUTPAIN3YIOTCS JIs1 COBEpILIEHHS padoThl. [l03TOMY Kak TONBKO AJIs1 HOAHATHS Ipy3a
MBI YIaJTUM U3 000JI04€K MPOTOGUOPUIIT YaCTh OTPUIIATENIBHBIX 3aPSA0B, 3TO BEI30BET
HEHUTpaJIN3alMIO TJIAaBHBIX 3apSA0B. XUMHUUECKUE PEAKIUU OYIYT CTPEMUTHCS UX
HEMEJICHHO BOCCTaHOBUTH. HO Ha 3TO HYKHO Bpems. BoT nouemy s yaepKaHus
rpy3a Ha OJHOW BBICOTE U JUIA ITOAJECPKaHKs NIOTEHIMAa 3aps/ia MBIIIIBI Ha
3aJJaHHOM YpOBHE 13 000J104€K NMPOTO(UOPUILT JOJHKHBI BCE BpeMs OTOUPaThCs
OTpHULIATENIbHBIE 3apsA/Ibl TaK OBICTPO, YTOOBI HOBBIE 3apsibl (0Opa30BaHHbIE
XMMHUYECKUMHU PEaKUsIMHU) HE yCIIeBAJIM X BOCCTAHABIMBATh. YeM ObIcTpee Mbl
Oyzaem oTOMUpaTh 3aps/ibl TOKAMU AEUCTBUS, TEM MEHbBILNHN 3apsi OyeT OcTaBaThCA B
000J104Kax ¥ B MBILIIE U TEM OOJBIIYIO CHITy OyJIeT pa3BUBaTh OHA, TaK KaK
OKHUCJIUTENbHBIE PEaKUU He OYIyT yCIEeBaTh BOCCTAHABIMBATH 3apsaabl. [IpocToit
IIPUMEP IOSICHUT ITOT IIPOLIECC.

B BaHHY HanmuBaeTCs BOJA 4epe3 IMMOCTOSTHHO OTKPBITBHIA KpaH. Tak XuMHKO-
OKHUCJIUTEIbHBIE MPOLIECCH OECTIPEPHIBHO POKIAIOT B MBILIIE BCE HOBBIE 3apsi/Ibl
WOHOB.

MoTenwnas OxMEANTAAL “hix DEAKUNA CONSI=A
Ha2gn=pasnocTh NOTEHUNANO0N

Tlorenuvan

“°5""°g lleTenuean

:akram]r‘h

LU

Paczoga 35 I=eprue
BCENYROY=E"

s ; Puc. 41. Dueprernueckuii 6anaHc. XMMHUKO-
OKHCIIUTENbHBIC PEAKIIMH MOTYT 00€CTIeUUTh OOJIBIIOHN 3aIac AIeKTPOIHEPTUH B Mbltax. [1o ananoruu: B
cocyJie A 3amac BOJIbI IOZJIEPKUBAETCS HA BBICOKOM YpOBHE. B HepaboTarolei MbIIIe B CEKYHTY
HEUTpaM3yeTCs MAJIO 3apsIOB — JIEBBIM KPaH BBIYCKAET MAJIO BOJIBI, TIOATOMY B JICBOM COCY/C
(rHepaborarolieit MBIIIIIE) MOIeP)KUBAETCS BRICOKHI YPOBEHbD (IIOTEHIIMAI 3apsiIoB B MbliIe). Ecim mprmma
HayYHeT padoTaTh, T.€. MPABbI KPaH MOJIHOCTHI0 OTKPOETCS, YPOBEHB BOJIBI B IIPABOM COCY/I€ IOHU3UTCS
(TTOHU3UTCS TIOTEHIMAJ B MBIIIIIIE).

Ho nam Haziio B BaHHE Jiep>KaTh pa3Hbld ypOBEHb BOJIbI (Pa3HbIM MOTEHIIMAI
CBOOOJIHBIX 3JEKTPO3apsiIoB B MbIIIIE). TOr1a Mbl OTKpBIBaEM KpaH CITyCKa BObI U3
BaHHBL. YeM O0JIbllIe OTKPOEM KpaH, TEM HIKE OyIeT MOANEPKUBATHCS YPOBEHD BOJIbI
B BaHHE, YEM I'PY3 TsDKEJIEE, TEM HUKE HAZ0 AEPKATh IIOTEHIMAI 3aPsAA0B B MBIIILE U
TeM ObICTpee U OOJIBIIIE SJIEKTPOHOB (T.€. SJHEPTHH ) HAZIO M3 MBIIIIIBI €KECEKYHTHO
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ynansathb. [TyHkTHI 3, 4 11 7 y1OBIETBOPEHBI (TIOPOOHO 3TA CXeMa MPHUBEACHA Ha PUC.
41). Takum 06pa3zom, SHEPrus yaaasieMbIX (HEUTPaIN3yEeMbIX) OTPULIATEIbHBIX
3aps710B JOJIKHA ObITh IPONOPLIMOHAJIbHA (32 BBIUETOM IIOTEPH) MEXAHUYECKOU
paboTe, coBepiIaeMOoi KPYIHBIMU 3apsiiaMi B KOHYCHBIX LEMOYKaX MpOTO(PpUOpHLI.

A 4TO K€ TaKOe yCTaloCTh? ITO — 3aTpaTa IHEPTUM U HAKOIJICHUE LIJIaKOB.
CrnenoBaTelbHO, YeM OOJIBINE B CEKYHTy HEHTPAIN30BBIBATH B MBIIIIIE
AIIEKTPO3apPsIIOB, TEM OOJIBIIIE B KAXKIYIO CEKYHy B MBIIIIIIE OYJET OTIaraThCs
0TOPOCOB MPOAYKTOB OOMEHA BEIIECTB, KOTOPBIC TOJDKHBI YIAIATHCS TIPH IBIKCHUH
PYKH COKpalmieHreM MbIl. Ho eciu pyka qepkKuT rpy3 HETOABUKHO, TO IIJIAKH
OyAyT yXOIuTh OYeHb MeIeHHO. Cie10BaTeNIbHO, YCTAIOCTh OyIeT HACTynaTh
opicTpee. BoT moyemy mpu MHOTOKpPATHOM MOIBEME U OIMYCKAHUH TUPH PyKa yCTaeT
MmeHbIe. [1o 3Toif ke mpudrHe Jomaab JaKe Ha JIyTY BO BpeMs €bl CTapaeTcs
noyvarie MaxaTh rojioBoil. CuiabHasi yromiise-
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Puc. 42. DnexktponpykMHHasE MOJETb
MEXaHHU3Ma MBIIIEYHOTO COKPAICHHUS:

| — MpImIIIa pacTIruBaeTcsl CHIIBHBIME 3apsaamMu B poTodudpmiax. CUiabHBINR
ANEKTPOTOK B COJICHOUJIE PACTITUBAET NPY>KUHBI BHIIBUTAIOLIUMCS KEIE3HBIM
cepaeuHukoM C. |l —roku neiicTBus B 000704Kax NpoToGuOpHILT BEI3BIBAIOT B HUX
HEUTpaIu3anuio, T.€. YMEHbIICHHUE 3apsi/ia, BCIECACTBUE YETO MBIIIIA COKpaIlaeTcs 1
pyka nogHumaet rupro. [Ipy ymeHbIIeHUH TOKa B COJICHOUAE NMPY>KUHBI
aBTOMATHUYECKH COKPATATCS U MOAHUMYT rupto, |l — Tok B conenoune u
OKHUCJIUTEIbHBIE PEAKIIMU B MBIIILE IOCTIE CMEPTH HUCUE3aI0T,  MPY>KUHBI U MBIIILbI
aBTOMATHUYECKHU CXKMMAIOTCS, HACTYaeT KOHTPAKTYpa,

MOCTb MBILIIL PYKH MPU yAECPHKAHUU THPU HA OJTHON BBICOTE MPOTUBOPEUMT 3aKOHAM
MEXaHUKH, YTBEPKIAIOIIKUM, YTO paboTa paBHA IPOU3BEACHUIO CUJIbI HA MyTh. [Ipu
yE€pKaHUU TUPU HA OJTHOM BBICOTE pYyKa IMYTH HE COBEPILAET, TOITOMY U SHEPIrus
3aTpauuBaTthes He noipkHa! Ho Mbl omtymiaem 3ty 3atparty, B uem xe neno? A neno B
TOM, YTO 3aKOHBI MEXaHUKHU U TEPMOJIMHAMUKHU K pab0OTe MBIIIIBI HE TPUMEHUMBI, HO
3aKOHBI AJIEKTPOTEXHUKH BCE HAOIIO/IEHUS OOBSICHSIOT MOJHOCTHIO.

B kadecTBe aHAJIOIMKM MOKHO pacCMOTPETh cxeMy (puc. 42). 31ech MBIl 3aMEHEHbI
npyxkuHamu 1, 2 u 3. [IpyKuHbI cKanuch 10 Ipeaesia CONPUKOCHOBEHNS BUTKOB

75



CUJIaMH YIIPYTOCTH METAJIIA, Y MBIIII] TAKOE COKPAILEHHUE 10 INIOTHOCTH TBEPAOTO
T€JIa MOXKET HACTYIIUTh TOJIBKO IPU KOHTPAKTYpE, TO €CTh MIOHHOM CUMMETPHH, KOT 1A
VOHBI KJIETOK Pa3HOMMEHHOI'O 3HAKa 3apsA0B A0 Npejeia IPUKaIUCh APYr K ApYyry
aNeKTpuyecKkuMu cuitamu KyioHna.

J171s TOro 4TOOBI PaCTSIHYTh MPY>KUHBI, B CXEMY HAJI0 BKJIIOUUTH KaTYyIIKY
AIIEKTPUYECKOTO COJICHOH 1A C JKEJIC3HBIM CepACUYHUKOM BHYTpH. UeM s pexTrBHEE
TOK B BUTKaxX COJICHOUA, TeM OO0JIbIIe BEICOBBIBAETCS M3 HETO CEPACUYHUK U TEM
CHJIbHEE OH PaCTATUBACT MPYKHUHBI.

W1 B MBIIIIIAX YeM HHTCHCUBHEE 3apsKAr0T MPOTO(GUOPUIIIBI XMMUKO-
OKHCITUTEIILHBIMHU PEAKIUSIMH, TEM CHUIIBHEE OTTAIKUBAIOTCS OTPULIATCIILHBIC U
TIOJIOXKHUTEIIBHBIC 3apAbl IPYT OT IPyra U TeM CHIIbHEE PacTIATUBACTCS U
paccnabsieTcs MbIina. YToObl pacTSHYThIC TPYKUHBI COBEPILUINA PA0OTY MO IbeMa
THPH, HAJIO OCIA0UTh TOK B cosieHouzie M B MblIiiiie TOKaMu JaeicTBUS (OMOTOKaMHU) B
000109Kax TPOTOGHUOPHILT HAIO BEI3BATh TAKOE B3aUMOJICHCTBUE MEKITY
Pa3HOMMEHHBIMU 3apsiiaMy B IPOTO(PUOpHILIAX, IPH KOTOPOM YMEHBIIIUTCS WX OOIINI
3apsijl, paCTATUBAIOIINN MBIIIIIBI, YTO TPUBEIET K MX COKPAIEHUIO U MOIBEMY THPH.

SIcHo uTO paboTa, cCOBEpIIEHHAs PYKOM, paBHa (32 BEIUETOM IIOTEPh) SHEPTUU YHCIIA
3apsAI0B, NOTEPSHHBIX MPOTOGUOPUILIAMH.

MapKCHCTCKO-JICHUHCKAs THAJIEKTUKA TOBOPUT, UTO BCE ABJIEHUSI B MUPE BBICTYIIAIOT
KaK €IMHCTBO (TOXIECTBO) MIPOTUBOMOJIOAKHOCTEN. DTO O3HAUAET «IIPU3HAHUE
(OTKpPBITHE) MPOTUBOPEUUBHIX, B3AMMHO UCKIIIOYAIOIINX, TPOTUBOMOJIOKHBIX
TEHJICHIIUN BO BCEX SIBJICHUSX U MPOIIECCaxX MPUPOIBI» ¥,

[TocMOTpuM, OTBEYAET JIM 3TUM KOHIIEMIUAM MpeajiaraeMasi KOHCTPYKTUBHAsL CXEMA.
OO01ast uyes cXeMbl CBOJIUTCA K CIIEYIOIIEMY:

1. Matepus MbILI (MOJIEKYJIbI) YEJIOBEKAa HOHU3UPOBAHA 3aps/laMU 3IEKTPOIHEPTUH
IIPOTUBOIIOJIOKHOIO 3HAKA.

2. MouekyJibl C pa3HOMMEHHBIMU 3HAKAMU 3apsI0B BCIO JKU3Hb YEJIOBEKA CTPEMATCS
CKaThCS B TBEPAOE TEJO (KaK MPYXKUHBI HA puUcC. 42).

3. BcCro )H3Hb XUMHKO-OKUCIIUTEIBHBIE PEAKIIMU B ONIPEIEIICHHBIX IPYIIIAX MOJIEKYJ
MBI KOHLIEHTPUPYIOT CBOOOAHBIE ANEKTPUUECKHUE 3apsabl OAHOUMEHHOIO 3HAKA.
OTH 3apsabl, OTTAIKUBAACH APYT OT APYra, BCIO KU3Hb YEJIOBEKA MPOTUBOICUCTBYIOT
CHJIaM CXaTHsl MaT€pPUH, OHU PACTIATMBAIOT MBIIILBI U JIEJIal0T UX TOTOBBIMU K padoTe.

* Akan. B.A. AmO6apuymsia. «IIpupoga», 1970, Ne 4,
MO>KHO i IPOBEPUTH HAIILY CXEMY OTIBITOM?

Moskno. Benb yem cuiibHEe TOKH IEUCTBHS B 000JI0UKAX MPOTOPUOPUILIT, TEM HUKE
JOJDKEH TajaTh B HUX MOTEHITMAT CBOOOIHBIX OTPUIIATEIBHBIX 3aPsI0B, TAK KaK
OKHUCJIUTENbHBIC PEaKIIUK HE MOTYT MTHOBEHHO WX BOCCTAHABIMBAThH. J[J1s1 IpoBEepKH
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ATOTO SIBJCHUS HAJIOKUM JIEKTPObl Ha OMIENCHI IBYX pyK. BKiIrounM B 1ens
ayieKTpoMHorpad U HauHEM MOIHUMATh TUPIO OJHOM PYKOM. 3amuch MOKaXeT, 4YTO Ha
paboTarouieil pyke MoTeHIMal OTPULATEIbHBIX 3apsi10B aAaeT IPONOPLIUOHAIBHO
BECY T'MpU. 3HAYUT, OIBIT NOATBEPKAAET PEATbHOCTD HALLIEH CXEMBI.

B pesynbTaTe MBI IPUXOIUM K PsTY BBIBOJIOB. B 4emoBeueckoM opraHu3me, COrJIacHO
HAaITIe cxeMe, JOJKHA TIPOUCXOIUTh OecTipephIBHAsS 00pb0a MIPOTHUBOIIOIOKHOCTEH.
Bcto *u3Hb oTpHIaTeNbHbBIE 3apsabl B 000JI0YKaX U B aKCOHAX CTPEMSITCS
HEHTPAIN30BaTh TOJOKUTEIBHBIE 3apS bl MO3TOBOTO BEIIECTBA, HO HEHPOHBI UM
MPETATCTBYIOT. BCIO JKU3HB OKUCTUTEIIBHBIC PEAKITUN CTPEMSTCS TI013apSIIUTh
MOJIEKYJTBI MBIIIIT JICKTPO3apsAIaMU, HO TOKH JIEHCTBUSI UM MPEMATCTBYIOT U HE
JOMYCKAIOT Nepe3apsiky. Takum o0pa3oM, BCIO KU3HB MBIIIIBI CTPEMSITCS
COKPaTHUTHCS, HO OKUCTUTEIHHBIC PEAKIIMA UM TIPETSTCTBYIOT.

Cxema yTBEp)KIAET, YTO MOIBEM IPy3a MBIIIIIA COBEPILIAET 3a CUET YCUIICHHS TOKOB
JECTBHUS B 000JI0YKAX, YMEHBIICHUS 3apsAI0B B 000J0YKax U puoOpmiiax u
MOCTIEAYIOMIETO aBTOMAaTUIECKOTO CTPEMIICHHS MBIIIIIHI K COKPAIIIEHHIO, TO €CTh
NpUOIIKEHUIO K COCTOSIHUIO KOHTPAKTYphl. CXema MmoKa3bIBaeT, YTO MBI B OCHOBHOM
UCTIONIb3YEeM SHEPTHUIO MHUIIH JIJIS1 TOTO, YTOOBI MBIIIIIHI OBLITH MATKUMH,
paccnabiaeHHbIMH, JJIS1 TOT0, YTOOBI BO BCEM OpraHU3Me BOCCTAHABIMBAIUCH
3JIEKTPO3apsi/ibl B IIporiecce 0OMEHa BEILIECTB.

CrnenoBatenbHO, paboTa MO HAIIEH CXeME COBEPIIASTCS MBIIIIIAMH aBTOMATHUECKH,
CTpEMJICHEM MaTepuH cxaThbes cusiamu Kynona. Mosxer ObITh, HUMEHHO 3TH TE3UCHI
MOTYT OOBSICHUTD MapaJ0KC, HAOIIOJaEMBbIIl Ha CTPOIKax, rae padboune U TadebIINIA
€/ISIT BMECTE B CTOJIOBOI OJIMH U TOT ke 00€]], XOTS BBINOJHsAEMAas UMH padOTa CUIIBHO
paznuyaercs 1o sHeproeMkoctu. Cle10BaTeNbHO, MUIA B OCHOBHOM HEOOXOAMMA IS
NOJJICP>KAHMS )KU3HU.

Bce PaCCyXKACHUA, ITIPUBCACHHBIC BBIIIC, OTHOCATCA K 6HOTOKaM, BBI3BIBAIOIITUM TC
HJIM NHBIC COKPAIICHHUA MBIIIH I10 I[CflCTBHGM BOJICBBIX HCPBHBIX UMITYJIBCOB. Ho JIIA
noaacpKaHusA )KU3HCHHO H€O6XOI[I/IMBIX OKHCIIUTCIBHBIX

peaKuii pa3IMYHON MHTEHCUBHOCTH BO BCEX OpraHax 4ejoBeKa HeOOXOIUM amnmapar,
PETYIUPYIOMNNA OeCrpecTaHHOE JBIKEHNE HEITPOU3BOIBHBIX OMOTOKOB. BermoMHanM,
41O 0€3 OMOTOKOB B 000JI0YKaX MPOTOPUOPUIITT OKUCITUTEIBHBIC PEAKIIUU
MPEKPaIIaroTCS.

Takum anmapaTom, ONpeAeIISIONINM CHITy OMOTOKOB, SIBJISIETCS CIIeIMabHas TPyIa
JCHIPUTOB U HEMPOHOB B HAILIEM MO3TY, PETYJIUPYIOLIAs X0 BCEX MPOLIECCOB
XMMHUYECKUX peakiui B HameM Tese. C HACTYIJIEHUEM CTapOCTU MEKKIETOUHOE
MPOCTPAHCTBO U KJIETKHU MOCTEIEHHO 3aIIIAKOBBIBAIOTCA, OKUCIUTEIIBHBIE PEAKIIUN U
00MeH BelecTB 3aTyxaroT. UToObl oAepKaTh ESITEIHbHOCTh ACHAPUTOB U
OKHCITUTENBHBIX PEaKITUii, HaJI0 BCIO KU3HB OOPOTHCS CO IUTAKaAMHU.

[Touemy B TOKaxX IEUCTBUS HE MOJIEPKUBACTCS MOCTOSIHHBIN MOTEHIMAI
AIEKTPOIHEPTUU?
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[Touemy 3amucy OMOTOKOB HaMMOMUHAET 3yOuaTyto auHUI0? [loTeHIMan To mamaer, To
YBEJIMYHUBACTCS, M TaK JCCSITKU Pa3 B CEKYHIy. 3a4eM MPUPO/Ia MPUAyMalia TaKyko
J03UPOBKY, TAKHE CBOETO POJia KKBAHTOBBIE CKAUKM» TOKOB JICHCTBHS, TAKYIO
IPEPHIBHOCTH OKUCIUTEIIBHBIX MPOIIECCOB?

PaccmoTpum Takoit npumep.

MamuHHCT 3KCKaBaTOpa MOCAXKEH HE JIMIIOM K KOBIIY, a CIIUHOU K HeMy. Kak ke
MOAHATH KOBUI C TPY30M TOJIBKO JI0 ONPEIEIEHHON BhICOTHI? Hano peryarom
YIPaBJIEHUS MOIHATH KOBIII HEBBICOKO, 3aTEM ITOBEPHYTHCS, IOCMOTPETh HA KOBILI U
BBISICHUTB, KaK BBICOKO OH MOJHSUICS. ECiIM HEIOCTAaTOYHO, TO CHOBA MOBEPHYTHCS K
MyJIbTY YIIPABIICHHUS, B3SITHCA 3@ PblUar U CHOBA MTOAHATH KOBII HA MAJIYIO JTOJIIO
BBICOTHI. Eciii ObI MAIIMHUCT HE 000paunBaJICS, KOBIII B3JI€Te]l Obl MTHOBEHHO KBEPXY
U pa3jioMal BCIO MAalIMHY, MPEXKJI€ YeM MAIIMHUCT ycrea Obl OTOMHUTHCS.

To4HO Tak ke, NO-BUAUMOMY, TOJKHBI IEUCTBOBATH ICHIPUTHI U HEUPOHBIL. J[eHapuT
AT HEUPOHY UMITYJIBC K MMOABEMY PYKOM TupH. ['ups uyTh npunoassuiacs. [lepserit
JNEHJIPUT IPUKA3 OTMEHSET, U TOK IEUCTBUSA IpeKpamaeTcsa. Bropon aenapur
CO00I1IaeT IEPBOMY, KaKyl0 Fr€OMETPUUECKYI0 (hOpMY IPUHSIIA MHOTO3BEHHUKH B
Mble. JloctaToueH au noAbeM TUpU WK Mall. Eciau Mai, To epBblii IEHAPUT JaeT
HOBBIM IIPUKA3 HEUPOHY NPOJAOJLKUTH IOABEM PYKHU. MBI e1e HEMHOXKKO
COKpaIlaeTcsl, U TUpsl MIOJHUMAETCS YyTh Bblle. CHOBA TOK ACHCTBUS IIPEKpaIAETCs,

SISO

B 370m ceien

TDOToReiD AR RS MinuL
WO CMWRRNTEN

LTTTE ]

Puc. 43. Cxema nutaHusi O1HOH TOJCTOU U ABYX
TOMKHUX MPOTOGUOPHILT CBEXKEH TMM(OH 1 OTBOJ IMTPOJIYKTOB OOMEHA BEUIECTB JIMM(OH B apTepHATBHYIO
KpOBb Ha TeX y4acTkax MHopuopui (1o ceueHusiM JI—K, M—J1), rie pactonokeHbl TOJIBKO TOJCTHIE WK
TOHKHE MPOTOPUOPHUILIHI,

TaK A0 TEX IOP, IMOKA 'MpsA HC JOCTUTHET SaJIYMaHHOﬁ BBICOTHI. Tak u
OCYIICCTBIACTCA ITOABEM IT'MPU: UMITYJIBC «a» — SJICKTPOTOK paCXOoaAyETCA,
MMOTCHOUAJI IMaaacT, UMITYJIbC «HET» — IMOTCHIOUAJI BOCCTAHABIIMBACTCA
OKHCJIIMTCIIbHBIMU PCAKIIUAMMU. «Jla» — «CHET», «Ja» — «HET»...

Ecam Bo BpEM: ITOAbEMA 'MPH Bbl HA HEC CMOTPCJIU, TO BalllU «3PUTCIbHBIC)
ACHAPHUTEI ACCATKHU pa3 B CCKYHAY PErUCTPHUPOBAJIN BBICOTY €€ IOABEMA. Ecnu BBI Ha
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HEE HE CMOTPEIIU, TO JECITKHU pa3 B CEKYHIY HE3aBUCUMO OT BaC BBICOTY MOJAbEMA
KOHTPOJUPOBAIU JEHAPUTHI, «OCSA3AIOIINE» U3MEHEHUE TEOMETPUIECKON (POPMBI
MHOTO3BEHHUKOB MPOTOGUOPHILI.

Cxema ITOKA3bIBACT, YTO B IIPUPOAC YCITOBCKA HCT ITOHATHA «TOPMOKCHHUC) (TO CCTh
BaMeI[JICHHe), a CCTb TOJIbKO ITpHUKa3 I[CﬁCTBHH H IIPHUKa3 OTMCHBI €T'0 IJIs1 KOHTPOJIA

opraHamMu «00paTHOU CBS3W». TakuM 00pa3oM, BCS KU3Hb YEJIOBEKa MIPEICTABIISCT
c000i1 00pBOY MOICO3HATEIHHBIX OMOTOKOB C TOKaMH JAeicTBUs. Peakiuu
WOHU3UPYIOT MOJICKYJIbI, & TOKU JCHCTBUS HEHTPAIM3YIOT 3apsiabl B HUX. Eciaun
MIEPECIIIAT TOKH JICHCTBHS, TO MBIIIIBI COKpaIarTes (paspsokarorcs). Eciu
MEPECIIAT TOKA XUMUYECKUX PEAKITUN,— MBIIIIBI 3apsHKAIOTCS, pacciaabIIsroTCs.

Jliis perynupoBku (0OpaTHOM CBS3M) )KU3HEHHBIX MPOIECCOB OpraHU3Ma 4e0BeKa
AIIEKTPOTOK OT IEHIPUTOB K HEMPOHAM JOJKEH MOCTYNATh TAK)KE KBAHTAMU
(mopuusiMH), 4TO, B CBOKO OYEPEb, IOJKHO BBI3bIBATH IPEPHIBUCTOE U3MEHEHHE
TOKOB JEHCTBUS: «Ia» — «HET», «Ia» — «HET».

[TuTaHue KJIETOK MBILII] U OYUCTKA UX OT OTOPOCOB MPOAYKTOB OOMEHA BELIECTB
OCYIIIECTBIISICTCS IO HAIIEW cxeme Ha puc. 43, riae u300pakeH pa3pes Mo aKCOHY
OJIHOHM TOJICTOM M IBYX TOHKHUX MPOTO(GUOPHILI.

3AK/IIOYEHUE

CornacHo KpaTKO W3JI0KEHHOM 34CCh CXEMC, MBIILICYHBIN alrapar sABJIACTCA
CBO€O6pa3HLIM MOJICKYJIAPHBIM OMOXMMUYECKUM QJICKTPOABUI'AaTCIICM BCCbMa
BBICOKOI'O KOB(l)(i)I/IHI/IGHTa IIOJIC3HOI'O IICI>’ICTBI/I$I. ABTOp HH B KOCM CJIydac HC
NpETCHAYCT HA YTBCPKACHHUC, YTO B JKMBBIX MBIIILAX IMTPOICCC BOJICBOTO COKpAIICHMA
OCYHICCTBIIACTCA 00s13aTEeILHO HMEHHO TaK, KaK 3TO OIIMCAaHO B Hpez[naraeMOI‘/’I CXCMC.

OHa npuBeeHa TOJBKO JI TOT0, YTOOBI AJIEMEHTAPHO OOBSICHUTD, C TOUKH 3PCHUS
MEXaHUKa U KOHCTPYKTOpA, BCE yIUBUTENBHBIE, @ IOPOM U MOPa3UTEIbHbIE CBOWCTBA,
Ha0JIr0JaeMble HAMU MPU COKPALICHUH MBIIII. JTa cXeMa pUBEJIeHa ellle U AJIs TOro,
YTOOBI KaXKIbIH YEJIOBEK MOHS OTPOMHOE 3HaUEHUE (PU3NUYECKON KYJIbTYpPhI B )KU3HH,
B COXPaHEHUU 3JI0pOBbs U paborocnocoOHocTH. [ToaTomy nmpennoxkeHHas
JJIEMEHTAapHAs CXeMa IIOCTPOEHA Ha MaTepHalle CPEIHEN IKOJIbL. JTa cXema
peIokKeHa ee U Ui TOT0, YTOOBI JaTh TOYOK JAJIsi KpUTHUECKOT0 IIepecMoTpa
HBbIHE MPUHATON COBEPILIEHHO HEMPABAONOA00HOM C TOUKU 3pEHUSI MEXAaHUKU U
ANEKTPOTEXHUKH rUnoTe3bl I'. Xakciu 0 CKOJIb)KEHUU (B MOMEHT COKpPAILIEHUS
MBIIIILIBI) TOJCTHIX TPOTOPUOPHUIIIT OTHOCUTENBHO TOHKUX, 00pa3yroIeM Kak Obl
3arieruieHne 3y0uaTsix kosiec. KaxxioMy MeXaHuKy MOHATHO, YTO HUKAKOTO
CKOJIbKEHUS B 3y0OUaTOM MEXaHU3Me He CylllecTByeT. bojee Toro, npu cKOIbKEHUH
HET TOYKH OMOPBI, IJI€ Obl MOJIEKYJIbI MBIIIL, TOJHUMAIOIINE COTHU KUJIOTPAaMMOB,
MOTJIM Obl HAUTH TOUKY MPUIIOKEHUS CUJT PEAKIIUH.

B nensix qocTrKeHHst HCTUHBI MTOJIE3HO ObUIO ObI MOJABEPTHYTH MpeaIaraeéMyr MHOU
CXEMY aHaJIu3y, HAYYHOU KPUTUKE U YCOBEPIIECHCTBOBAHMUIO.
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K coxaneHwuro, 3JeKTpHYSCKAN TPHHIIAIT 3aPOKIACHHIS J)KU3HH Ha 3eMJIe HEJOCTATOUYHO
IIMPOKO YIHUTHIBaeTCs. [103TOMy MHOTHE TIPOIIECCHI B )KUBOW MAaTEPHH €IIIe HE
pacumudpoBaHbl 1 MHOTHE GOoTOrpaduu JICKTPOHHON MUKPOCKOITUH BBOIST B
3a0JIy’)KJICHHE, TaK KaK OHU PACCMATPHUBAIOT HE JKUBYIO, & MEPTBYIO MaTEPHUIO, B
KOTOPOH BCIICACTBUEC HEUTPATM3AIMH JICKTPO3aPSI0B BCE PACIIONIOKEHUE MOJICKYIT
nepepacpeaeymiock- [1o3roMmy u MaTepust MO MUKPOCKOIIOM TEPSAET CBOIO «OKHBYIO»
dbopMy U 3aKOHOMEPHOCTH.

[lopasurenbHas IPOCTOTA, JOTUYHOCTD U BMECTE C TEM CIIOKHOCTh MEXaHU3Ma
MBIIIEYHOTIO COKPALIEHHSI — OT LIEJIECO00PAa3HOCTH 3apOKIECHUSA DIPUTPOLIUTA JI0
MUKPOCKOITUYHOCTH MPOTOGUOPHIIIT — BCsI 3Ta KOHCTPYKTUBHAS U DJICKTPHUUECKAs
CXeMa MMOCTPOECHUS NMTPUPOION MEXAHU3MA MBIILIEYHOTO COKPAILLICHHS] BOUCTUHY
crioco0OHa MOPa3UTh J1aXKe caMble CMEJIbIE TOMBICIIBI YeJIOBEUECKON (haHTA3HH.

* * %

WTak, B 3TOI KHUTE ONMUCAaHbI BCE (PU3UOJOTUUECKHE MEPOIPUITHS, KOTOPHIE MHOIO
IIPOBEPEHBI U KOTOPBIMH s MIOJIB3YIOCh B HacTosIee BpeMsa. Ho Ha 3ToM cBoro padboty
s HE CUATAK0 OKOHYEHHOM. Sl KOIUIIO HOBBIE 3HAHUSA, CTABIIIO HOBBIC OIIBITHI,
BHMMATEIbHO U3YYalo OIBIT U JOCTUKEHUS CIIELIUATIUCTOB, C KOTOPBIMH COBETYIOCHh HO
IIOBOJY Ka)XI0T'0 HOBOT'O IlIara B COBEPILIEHCTBOBAHUU U Pa3BUTUU MOEU CUCTEMBI. Bee
MI0JIE3HOE, YTO MOJICKAXKYT YUTATENH, Oy1€T MHOW N3Y4YE€HO CTOJIb K€ BHUMATENIBHO U
ITOJTHO.
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