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Kak noajaep:kuBaTh 3/1eKTPO3apsii B OPraHax 4ejioBeKa Ha onpeeIeHHOM YPOBHe

Mo:kHO JIM IPOBEPUTH HALLY CXeMYy ONbITOM?

IToyemy B TOKax AelicTBUSI He MOJ1ePKUBAETCS MOCTOSHHBIN NOTEHINA 3JIeKTPOIHEPIUN ?
3akaiouenue

[punoxenue

Onucanne n300peTeHNs: K ABTOPCKOMY cBHAeTeNbCTBY Ne 65930

Onucanne n300peTeHNns1 K aBTOPCKOMY cBHAeTea1bCTBY Ne 115834

Ajexkcanap Asiekcanaposud MuKyJIMH

AKTHUBHOE JOJITOJIETUE

(Mos cuctema 6opb0BI CO CTAPOCTHIO)

Penaxrop 3. B. iBopuenas. Xynoxuuk I'. I'. Kpyruncknii. Xynoxecrsennniii peYakrop b. JI. Pe3nuxos. Texuuueckuii peakrop
H. H. BypoBa. Koppexrop I'. A. CokoJioBa, A 08728. Caano B npoussoacrso 15/IX 1976 r. lloanucano k neuyaru 23/IX 1977 r.
Bymara odcernas. ®@opmat 84X108 1/32- Ileu. a1, 3,5. Yci. n. a. 5,88. Yu.-u3a. 1. 6,68. JoneuaTka tupaxa 200 000 3x3. M3gat. Ne
5598. Ilena 45 xom,

3ak. 732.

Opnena «3Hak [Modera» m3garenbeTBo «@u3KyabTYpa M cniopm™ ocynaperBennoro komurera Cosera Munncrpos CCCP no genam
H31aTe/1bCTB, HOIUTPaduu U KHUKHOI Topros.u, 103006. Mocksa, KaiseBckas yJ1., 27. OTneyarado ¢ MaTpul THIOrpadun
«Kypckas npasna» Ha SIpociaBckom noaurpadkomonnare Corasnoaurpadnposia npu INocynapersennom komutete CoBera
MunuctpoB CCCP no nesiam u3aaTeqbCeTB, moaurpadguu u KamkHoii Toprosiu, 150014, sIpocaasias, yia. Ceodoasr, 97.

NHXEHEPHUS 3JOPOBbA

Paccka3s 00 akagemuke A. A. MuKyJ/imie u ero KHUre K AKTHUBHOE J0JIr0JIeTHe»
N B KpyHIHBIX JTEKIHMOHHBIX 321X HHOI/A CJy4aloTcs KOHQY3bl. Peub opaTopa
BHE3AIHO NMpepBaJ rPpoXoT COPBABIIEHCS ¢ KPIOKA 10CKH, HA KOTOPO# OH TOJIbKO
4T0 N300pa3ui ouepeaHoil rpaduk. /[Boe cTy1eHTOB OPOCHIUCH CTABUTH €€ Ha
MecTo. CouyBCTBEHHBIH IIYMOK MPo0eskas o ayIMTOPUM: pedsTa B3MOKJIHU OT
HATYTH, HO TSIZKEJICHHOE COOPY KeHHe He MOJAABAJ0Ch X COBMECTHBIM yCHIIUSIM.
JleKTOp MOHa4Yay ¢ HEKOTOPOiIl HPOHMEH HA0JII0AAJ 32 NeCTBUAMHU MOJIOABIX
JII0/Ieil, IOTOM HeTepIeJIHBO B3IVIAHYJ HA Yachl M CKa3aJl:
— JIpy3bs, ocTaBbTe HAa MUHYTY J0CKY B nokoe. Ham Hy»HO nmo-uHomy
OpPraHu3oBaThb TPyA. Bel,— o0paTuiicsa OH K 0AHOMY U3 CTYACHTOB,—
npuaep:KuBaiiTe 10CKy, YTO0bI OHA He COPBAJIACh € APYroil meT/Iiu U He 0TOMJIa
BaM HOTH, 2 Bbl CTAaHbTE COOKY M CMOTPHTE, YTOOBI IETJIsI TOYHO IONAJIA HA KPIOK.
A 1...
M MacTuThIi Ipogeccop JIerko MOoAHAJ Kpal J0CKH.
OmapaneHHbIN TAKMM IIOBOPOTOM /ieJia CTY/1eHT, BUAUMO BCIIOMHUB JIETHIOIO
NPAKTHKY B CTPOUTEIbHOM OTPsie, KOMAHAOBAJI:
— Cron! Teneps MaiiHail nomainy, emie 4YyTb-4yTh... FOTOBO, ceJja!
IIpogeccop BuITEp NIIATOYKOM PYKH, CIIOKOHHO BepHYJICH HAa Kadeapy:
— Bbaaroaapro Bac, Mos1oabIe J11014, 32 oMob. Ho npeskae yem npogokuTh
Hamy Oeceny, MO3BOJIIO cede cAeIaTh OJHO 3aMe4aHune. Bam odoum B cymme,
BU/IUMO, JIET COPOK, He Oosbie. MHe ke BoceMb/ecsiT. OTcCIo/1a ciielyeT BbIBOJ:
HACTOSATEJILHO PEKOMEHAYIO 3aHATHCS (PU3KYJIBTYPOIi. A Tenepb BepHEMCS K
PEeaKTHBHBIM JABUIATEJISIM, HCNIOJIb3yeMbIM B 0T€4eCTBEHHO aBHALIMH.
Jleknmio yuTan akageMuK AJIeKCaHApP AJieKcaHApoBuY MuKkyJuH 3aBuIHbIe
3n0poBbe M cuiia! Ho — Tpy/aHo ceroiHsi moBepuTh B 3T0 — OKOJIO TPUALATH JIeT
Ha3a/1 MeIMIMHA ¢ 00JIBIIMM TPYIOM BO3BpaInaja ero K xu3Hu. He To uro
NOJHUMATD THAKECTH — ABUTATHCS ObLJIO KATErOPUYeCKH 3anpenieHo. 7Ku3Hp,
paccYMTaHHASA 10 MUHYTaM, ’KH3Hb, B KOTOPOIl HEKOr1a ObLJI0 3aHATHCS c000id,
NPHUCIYIATHCA K CTYKY COOCTBEHHOI'0 Cepana, BAPYTI Pe3K0 3aTOPMO3HJIa CBOM
CTpeMUTe/IbHbIN Oer.
«/lo naTHACCATHIIETHET0 BO3PacTa s, KaK 1 00JIbIIMHCTBO JI0ACH, He IPUAABaJI
0c000r0 3HaAYeHNs (PU3NYecKOli KyIbType, — numer A. A. Mukyiaud. — OaHako,
KOI'/1a f1 TSI7KeJI0 32001eJ1 H 0Ka3aJics B 00/1bHHIE, Y MEHS MOSIBHJIOCH sKeJIAaHUEe U
BpeMsl pa3o0paThbCcs B CJI0OKHOM YCTPOICTBe Ye10Be4ecKoro oprannzma. Uzyuus
MHOI'0 KHHUT HA 3Ty TeMy, sl H pa3-
padoTaJji cBOIO CHCTEeMY, HCIIPABJICHHYIO M JONOJTHEHHYI0 KPUTHKOM M ONBITHOM
NMPOBEPKOI MOUX JAPYy3ei. ITa CHCTeMa MO3BOJIMJIA MHE NPeo0JIeTh 001e3HH,
nepecTaTb CTapeTb U COXPAHUTH Pa00TOCIOCOOHOCTDH HA NPOTAKEHUH MHOTHX JIeT,
2


http://www.kronov.ru/zdor/kn/mikulin/10.htm

BKJIIOYAS M HACTOSILLIEE BPEeMsD).

HyHo oriisiHyThCS B IPOLILJIOE, YTOObI MOHATH HEe TOJBKO I04YeMYy, HO U, IJIaBHOE,
KaK 3TOT YeJIOBEK CTaJI APaThCs 32 CBOE 310POBbe, 32 CBOI yM, IOTOMY 4TO
CJIMIIKOM OJHO3HAYHbIM, 0aHAJbLHBIM H HENPABHJIBHBIM B KOPHE ObLI ObI OTBET:
NPOCTO NOTOMY, YTO XOTeJI, KAaK BCe JI0AH, NOKUTH MOJ0JbIIeE.

Kak 3T0 IpHHATO Y KOHCTPYKTOPOB, OH JaJI cede «TeXHUYEeCKoe 3alaHue»,
c(popMyJIMpPOBaB €ro ¢ CaMOro Ha4aJja npejaeJJbHO KOPOTKO U sicHO. Bot oHo:

1. Pazo0paTbesi camoMy M OMOYb Pa3o0paTbesi B padoTe Oprann3mMa BCeM.

2. Ilomo4sb cebe M1 MOMOYDb BCeM.

3. loaroJjieTre J0J2KHO ObITh AKTHBHBIM.

ITo mocieAHUM CTATHCTHYECKUM JAHHBIM JeBSIHOCTOJICTHHII BO3PACTHOM pyOek B
HALllei CTpaHe NepeiarnyJio 0oJiee TpexcoT ThIcAY YesoBeK. Tex, komy 3a
CeMb/1eCsIT, — MHOTHe MIJUIMOHBI. JTO Pe3y/bTAT POCTA 0J1ar0COCTOSHHSA
COBETCKHX JII0JIeil, CIeACTBHE yCIexoB MeAuuHbI. [IoMo4b Takoi OrpoMHOM
apMHUH JI0Jei, 3HAIOIIHUX, YMYAPEHHbIX ONILITOM, HAWTH B ce0e CHJIbI 1
BO3MOKHOCTbh KAK MO’KHO /10JIb11Ie OTAABATH 00111eCTBY CBOM 3HAHUS, TPYA, ONBIT
— Ba)XkKHAsf 3a7a4a.

...00paTtuMcs k Havaay XX Beka. O0OmMPHbIIA KaOMHET, CTEHbI CJI0BHO Obl
CJ10KeHbI U3 KHUT. 3eJIeHbll INBaH, a BO3JI¢ IMBAaHA HA KOPTOYKAaX JB0e: MAJbYHK
Cama MuKYJ/JIHMH U N0KUJIOH YeJIOBEK ¢ OTPOMHBIM CKYJIBITYPHBIM JIOOM,
NBIIIHOM ceferomeii 6oponoii. My KuMHa BO3BpalIaeT K *KU3HU KAKOH-TO
UTPYLIEYHbII MeXaHU3M.

— MammHKH HaA0 JI0OUTH, — C JIACKOBOH HA3WAATEJbHOCTHIO TOBOPUT OH
MJIEMSIHHUKY.

Mps1 B kaOuHeTe Hukousasa Eroposnya 7KykoBckoro, otua pycckoil aBHanmu.
BnocsieacTBuu 3T0T KaOMHET cTaHeT AJs Ajlekcanapa MUKYJIMHA HA MHOIO JieT
JAOMOM, a 3eJIeHblil JMBaH — nocrenablo. OH nposener psaaoM ¢ Hukosaem
EropoBuuem camble TPyJAHbIe NOCJIeIHUE FOJbI €r0 »KU3HH, 10 Mpejeia
HACBIIIEHHbIC HAYYHOH /1esiTeJIbHOCTBIO, OPraHU3aTOPCKOIl padoToii Ha 0J1aro
10HOr0o COBETCKOI0 rocy/iapcrBa.

MpbI BcnomuHaeM 00 3TOM COBCEM He JIJIsl TOT0, YTOObI 03apUTh AJIeKCaHApa
AJslekcanaposrnua MuKy/JrHa 01€CKOM CJ1aBbI 0JIM3KOI0 emMy 4ejioBeka. Benb
IJIAaBHOE — He BeJMKHIH POJACTBEHHHK, 2 TO, YTO B3SITO Y HEro Jiy4uiee JJisi
CTPOUTEIbCTBA COOCTBEHHOM KM3HH, YTO CTAJ IOHOLIA IPYroM, IOMOIIHUKOM U
NPOAOJIKATEIEM €ro AeJa...

B MockoBckom Beicmiem Texuudyeckom yuyuaumie H. E. )KykoBckuii unraer cBoit
3HAMEHUTBIN KypPC JeKIHI 110 BO3AYyX0IIaBaHUI0. /I01031HAa rOPUT NPUKPLITAsA
ra3eroil HacToJIbHas Jamna B kabunere. Ho xkoraa ciaadeer pyka yueHoro, B poJiu
NPHJIEKHOTO MePenuCcYuKa ero JeKIui U craTeil BpicTynaer mieMsaHuuk. U koraa
3a0o0J1eBaeT y4eHblil, Kypc JeKuuid He npepbiBaerca. Ha kadgeapy BoIXOAUT IOHBII
CTYJEHT, IT0OKa JINIIb B posiu 4yTena. I Hu y KOro B ayIMTOPHUH He MOSABJIACTCS
HpoHMYecKoil yiabi0Oku. Bee 3Ha0T: Aslekcanap MuUKyJIMH HA 3TO YTeHHe MMeeT
MOpaJIbHOE NPABO, IOTOMY 4YTO CaM SIBJSETCS YWICHOM OPraHM30BAHHOIO IO
nHuuMaTuBe JKyKOBCKOIo NpH yYH/IUIIe BO3AYXOIJIABATEIbHOI0 KPY:KKa, B
cocTaBe KOTOPOro, Me;kay NPO4YuM, TaKkue 0JiecTsIHe MOJIOAbIe JIIOAH, KaK A-
Tymnoaes, A. Apxanreibckuii, K. Ymakos, B. Berunnkun, b. Cteukus.

B 1918 roay KykoBckuii HanpasJisieT pykoBoacTBy Kpacnoro Boenno-
BO3YLIHOI0 ()JIOTA IOKJIAHYIO 3alIMCKY, B. KOTOPOii 10Ka3bIBaeT HEOOXO0AUMOCTh
€031aHMA ABHAIIMOHHOIO PACYETHO-HCNIBITATEJIBHOI0

o1opo:

«IIpaBaa, pacyeTHO-HCNIBITATENBbHOE 0IOPO NMPEACTABJSCT AJIs1 Y IPaBJICHUS
Bo3nymHoro ¢iora HeKOTOpPHBI pacxon, — MUILET OH, — HO COAEpPKaHue
Pac4eTHOro 0I0PO B TEYEHHE I01a CTOUT CTOJIBKO e, CKOJIBKO CTOST TPH
pa30uThIX 00eBbIX a3pomiana. Ha camom ke 1esie Ha MOCKOBCKOM a’poapome 3a
NOCJIe/AHHE ATH HeAedb ObLI0 Pa30HuTO... BOCEMb ANNapaToB.
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Hnes /KykoBcKkoro HemeJieHHO NPUHATA. M0KHO KOMILIEKTOBATh IITAT
COTPYAHUKOB. OHH yiKe ObLIIM — BOCIMTAHHUKH 7KYKOBCKOIO U €ro
ennHOMbIILIeHHUKH. Kype MBTY 3akanunBain nepebie HHKeHepbI-
ajpoMexaHuKkM A. ApxaHrejbcknid, A. Tymosaes, b. Creukun, B. Iletisikos, A.
MukyJ1uH.

IlepBoii padoToii KoJIeKTHBA cTaj rauccep. I'imuccep u auanusa? He Hy:xHO
YAMBJISATBCS. ITO OCHOBA 3aBTPaIIHUX ruapocamosieToB. Hax nBuraresiem
padorart bopuc Creukun n Asekcanap MukyJIuH.

B 1919 roay, onsith ke no uHunuatuse Kykosckoro, cozgacres KOMITAC —
Komuccus no mocrpoiike aspocaneii. U cHoBa cpenu 3a4u-

HaTeJIell 3TOro es1a Mbl BUAUM MOJIOZOr0 MHKeHepa A. Muxkyinna, Heckonbko
KOHCTPYKIMI a3pocaHeil ucnob3oBajanch KpacHoit Apmueii u 6opnsoe ¢ 6enbiMu,
a M0TOM, B IBAAUATHIX-TPIALATBIX I'01aX, A3POCAHU CTAJIM YCIIEIIHO CIYKUTh
NOJISIPHUKAM.

— Korna B HameMm HeOe ewne J1eTaju THXOX0AbI-«ATaxkepkn», Hukosai Eroposu4
roBOpMJI MHe: «ABHaIUA OyJAeT Pa3BUBATbLCA 32 CUeT ABUrarTesein», —
BCIIOMHMHAeT akageMuK A. A. MuxkyiunH. — HaBepHoe, 31ech Ha10 HCKaTb HCTOK
AeJia, KOTOPOMY §1 CJIYIKY 110 CeH [eHb.

Ceroansi 3a1aBaTh BONIPOC, KTO KOHCTPYKTOP ¢amMo0.J1eTOB ¢ 3MOJiemoii TY nin
AHT, HeJ1I0BKO JaKe HIKOJBbHHUKY. Bece 3HaI0T — 3T0 TynoJieBCKHe MALLIMHBI.
3HAMEHUTBIH ITYPMOBHK, «JIeTal0IUi TaHK», Bbimea n3 Kb Uibomuaa — 31o
TOKe BceM u3BecTHO. CemelicTBO ctpeMuTebHBIX Mul' 0B — 3T0 MuUKOSIH 1
I'ypeBnu..

Ho noMHuTe enie 10BOCHHYIO NEeCHIO?

Ham pa3ym naj crajibHbIe PYKH-KPBLIbSI, A BMECTO cepAla — IJIAMEeHHbII
MoTop!

KT0 e KOHCTPYKTOP MOTOPOB 3THX CaM0J1€TOB, HAaJ1e/KHbIX, MOIIIHBIX,
000rHaBIINX WHKEHEPHYI0 MBICJIb CBOEr0 BpeMeHH Ha HECKOJILKO JieT
NMO3BOJIMBIINX BBIIBUHYTh, OCYIIECTBHTH CMeJIbIi JIO3YHT; «JleTaTh BbIlIE BCeX,
Aajblie Bcex, ObIcTpee Beex!»?

BoT 3T0T BONIPOC MOKHO CMEJI0 321aBaTh He TOJIBKO MIKOJIbHUKY. UMeHna
co3aarelieil «IJIaMeHHBIX cepel) U3BeCTHBI Ky/Ja MeHblIe.

...Jlerennapusiii mosier Banepusi UkasioBa yepe3 CeBepHblii 10J1I0C B AMEPHKY Ha
tynosaesckoil mammmue AHT-25. Ilosropenne 3toro mosiera M. I'pomoBbIM Ha
OJHOTHIIHON MammHe. /lo6aBuM: ¢ IBUraTeIsiMU BbICHIEH /151 CBOEr0 BpeMeHH
HA/IEKHOCTH U MOIIHOCTH. UX KoHCTpPYKTOpP A. A. MuKy/auH. OH co3aarelib
NepPBbIX ABUALMOHHBIX ABUTaTeJIeil OPUTHHAJBLHOH 0TE4YeCTBeHHOM KOHCTPYKINH,
KaK NOPIIHEBBIX, TAK U TYPOOPeaKTHBHBIX, BOLIEAIINX B IIUPOKYIO
IKCIVIYATALMIO B BO3AYIIHOM (pJIoTe.

JABurarean A. A MUKYJMHA U 10 BOWHBI U B MOCJIeBOEHHbIE IOAbl (KOHEYHO, yiKe
He MOpIIHeBble—pPeaKTHBHbIE) padoTaan Ha MHOrux Tunax Mul'os. Camblii
nepsblii eme B 1937 rogy Ha Boicote 6000 meTpoB pa3sui momHocTsh 1200
JIOIHAIMHBIX CHJI.

B roaw! Boitnbl Kb, Bo3riiaBiasiemoe A. A. MUKYJIHHBIM, CO312J10 MOLIHbIH
asurareab AM-38 nist imrypmoBnkoB WJI-2, KOTOpBIX Kak OrHs 00A/IHCH
¢pammcrel.

3a 1Ba JecATKA JIeT KOHCTPYKTOPCKOH padoThl — HeMaJI0 ABUIraTe e, BOIIEAINX
B cepuiiHOe MPou3BoACcTBO. OrpoMHOro Hanps:keHusi pa6ora. OHa BHICOKO
OLICHEHA CTPaHoi. AjiekcaHap AJiekcanapoBud Mukyann — I'epoi
Counanucruueckoro Tpyaa (I'pamorta Ilpesnanyma Bepxosnoro Cosera CCCP o
NPHCBOCHUH 3TOI'0 MOYeTHOIO 3BaHus 3a Ne 3). OH aypear yeTbIpex
I'ocynapcTBeHHBIX NpeMuii, KaBajiep MHOTMX OP/€HOB.

Co3aareJib COBepUICHHBIX ABHAMOTOPOB, IPHHECHIUX CJIABY, M00eAbl HALIeH
aBMallMH, 1eCATHIIETUSIMU caM padoTaJj na u3Hoc.

B MoJ1010CcTH OH YBJIEKAJICS BbIE3IKOH OPJIOBCKHX PHICAKOB U HMeJI IPHU3bI HA
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ckaukax. [Torom cran 3asi1JIbIM MOTOTOHIIMKOM M TOXe BBICTYNAJ B
copesHoBaHusiXx. Ho pa6ora 3actaBuia 3a0bITh 000 BCeX ITHUX CIIOPTUBHBIX
yYBJICUCHHSX.

A. A. MUKYJIHH IPEKPACHO 3HAJI MOTOPECYPC KaKI0r0 ABUraTeis, B
HHCTPYKIHUSIX TOYHO YKA3bIBAJI IPABUJIA YX0/a 32 HUM, CPOKH KallUTAJbHOI0 1
TeKylIero peMOHTA, BpeMs CIIUCAHHUA. BBINOJIHATH 3TH NPaBUJIa B aBUALMHU
N0JI0KEHO HEYKOCHUTEJIbHO. A CBOM e JMHCTBEHHbIN U He3aMEHUMbIH «<MOTOP» —
cepaue 3aIyCTHJI 0e3HaAeKHO.

Cnucarp? OH ObLT pelIMTeJbHO He coryiaceH. [Ipumepsl qo1roxKuTeE/Iei HATJISIHO
JAOKa3bIBAIOT, YTO PECYypPChl OPraHM3Ma 3HAYUTEAbHO 00/1b1IE, MbI IPOCTO HE
cjaeauM 3a co00ii, opranusM padoTaeTr Ha U3* HOC M paHblIe BpeMeHH BBIXOIHUT U3
CTposi.

AHAJIMTHYECKHI YM Y4€HOI 0, HH’KeHePa-KOHCTPYKTOPA M 31eCh, B COBEPILICHHO
HOBOM npoﬁneMaTnKe, BbIACJINJI IIAaBHBIC 3B€HbA B LICIIN MTIOUCKA — BJIMAHHUEC HA
JKH3Hb YeJIOBEKAa OMOTOKOB, H3y4YeHHe KPOBOOOpAIleHUs, AbIXaHUS,
MMOTOBbIACJICHUSA, paﬁDTbl MBIIIECYHOI0 almnapaTta B0 BpeEmMs lIBP[)KQHPIﬁ,
(pu3nyecKHuX ynpaskHeHnH,

MukyJIMH 3aceJ1 32 COBEPLIEHHO HOBYIO /Il Hero Jureparypy. Koe-kro u3 apysei
COBETOBAJI HEe TPATUTH BPEMEHH 3Psl, 3AaHUMATHCH JIedeOHOi (PU3KYJIbTYPOH 10
yka3anuio Bpaya. U Bce. U oH npuiieskHo BbINOJIHAI Bee npeanucanus. Ho B To
7Ke BpeMsI CaM XoTeJs1 pa3o0paThbes, 3a4eM H KaK HY’KHO 3aHUMAaThCsl PU3NYeCKOi
KYJbTYPOii, KaK cjeayeT XOAUTh U 0erarb, YTo0bI U3BJIeYb U3 ABUKEHUH
MAaKCHMYM I10JIb3bI 1JIs1 Opranu3mMa. OH cTpeMHIICH NPOAHAIN3HMPOBATHL OCHOBHbIE
NPUYHHBI CTApPEeHUs U JAelicTBOBAJ pacyeT/uBoO, 0cTOopoxkHO. Ha 3ToT pa3
IKCIIEPUMEHTAJBLHON 023011 ObLT He NMOJTUIOH, He JIA00PATOPHS, 2 OH CaM.
ITocTtenenno odpopmuiacy runore3a 00 0JHON U3 IIABHBIX IPHYHMH CTAPEHUSA —
OCeJaHUM MPOAYKTOB 00MEeHAa, HJIH, KAK UX Ha3bIBaeT A. A. MHKYJ/IHH, «IIJIAKOBY,
B MEKKJIETOYHBIX IPOCTPAHCTBAX. 3HAYMT, 3/1eCh, HA ITOM YPOBHE J0J:KHA
HAYMHATHCS MOMOIIb YeJI0BeKa COOCTBeHHOMY opranu3my. U momoms 3ta — B
NMOCTOSTHHOM JBHKeHUH, IPABUJIbHOM JAbIXaHUM, PALMOHAJILHOM NUTAHUM.

Ho MokeT BO3BHUKHYTH BOIIPOC: HE CJIMIIKOM JIM CMEJIYIO 3a/1a4y B3slJI Ha ce0s1 A.
A. MEKYJI4H, IPUHABIIKCH 32 pa3padoTKy cBoeil cucTeMbl 00pPHObI CO CTAPOCTHIO,
npeJarasi ceoe 00bsiCHeHue pAAy (prU3noI0rn4ecKuX MpoueccoB, NPOUCXOAAIINX
B Opranusme?

B name Bpems (ppoHT HcC/IeI0BAHUN Y€10BEYE€CKOI0 OPraHu3Ma 3HAYUTEIbLHO
pacuupuiics. XUMHK M QU3UK U3Y4YAIOT KU3HeesITeIbHOCTh HA MOJIEKYJ/JISIPHOM
ypoBHe. BmecTe padoTaior Bpay, (PM3H0JI0T, MATEMATHK, HHKEHEP-3JIEKTPHK,
aKyCTHK, KHOepPHeTHK U /1ajKke CTIelHAJTUCT 110 AaTOMHOI Heprum. Jta
COrJIacOBaHHasi pad0oTa MoMoraet ObicTpee MOAHUMATHLCS M0 CTYNEHSAM MO3HAHUS
CaMoro CJI03KHOT'0 NPOU3BeleHNs IPHUPOIbl — YeJI0BeKa, I0MOraeT HaXoAuTh
HOBBIE CIIOCO0OBI 0OPHOBI ¢ HEYraMM, KOTOPbIe COBCEM HEaBHO Ka3aJuCh
HeH3J1e4YMMbIMH, 10 IPEKJIOHHBIX JIeT COXPaHATh CBeKecTh yMa, 60APOCTh AyXa,
¢pusuyeckyro cuiry. M 310 1aBasno npaso akaaeMuky A. A. MUKyJIHHY
BKJIIOYHUTHCS B IOMCK € MO3UIUH CBOMX OOIIMPHBIX MO3HAHUMH, POKIAKOIINX
HEOKHUJAHHbIC 1 HEBO3MOJKHbIE VISl HEHHKEHEePAa aHAJIOTHH, BBIBOJbI,
Pa3sMBILLIATH O YeJ10Be4eCKOM OpPraHu3Me, pacKpbIBaTh CEKPeThl
rapMOHHMY€ECKOIr0 B3aHMO/JCHCTBHSA €ro 3JIEeMEHTOB M IPUYHHBI PACCOTJIACOBAHMSA
ero padoTbl; HCKATH NYTH NOBbIMIEHUS KOI(PPUIIHEHTA 10J1e3HOT0 AelCTBHS,
JAOJITOBEYHOCTH U HAJIE:KHOCTH, NPeLJIaratb CBOU Gpu3nyecKne ynpakHeHus,
NpaBUJIa MOBe/IeHUsI U MUTAHNUS; U300peTaTh NPUOOPHI M MEXaHU3MBI.
CrnpaBeuinBOCTH CBOMX Pa3MbIILICHUI, BBIBOA0OB H PEKOMEHIANH OH
MOATBEPKAAET JUNYHOH NPAKTHUKOMN, COOCTBEHHBIM 310POBbEeM M AKTHBHBIM
TpyaoM B 82 roaa.

Ho Bce ke kakoBO MHeHHe 0 cucTeMe 0OpbObI 32 TBOpPYECKOe 10JIroJieTHe
HHKCHEPAa — CIeIHAJNCTA 110 ABUAMOHHBIM ABHUIaTe/IsIM Y (pM3H0JIOI0B,
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01 0J10T0B, KOT1a OHM 03HAKOMUJINCH C PYKONHMCBHIO, B KOTOPOMH M3J1arajach 3Ta
cucrema? IlpegoctaBum UM CJI0BO.

Axaznemuk, cekperapb Otaenenus ¢pusuoaornu AH CCCP E.M. Kpene:

«ITocse 001110V pelaKIUOHHON PA0d0ThI, IPOIEJTAHHOH MHOK COBMECTHO C
aBTOPOM B YaCTH 3aTPOHYTHIX (QU3HOJOTMYECKHUX NPEeICTABICHUH U (PaKTOB,
CYHMTAI0, YTO B L[EJIOM PYKOIIMCH IPeACTaBjseT 00/1bII0H HHTEpeC U MoJIe3HA K
ony0JMKOBaHHIO a pa3/iejie HAYYHO-NOMYJISPHOM JIUTePaTypbi».

JloxkTOp MeaMUMHCKNX HAYK, npodeccop B, H. I'ypbesB:

«Momnorpadgus npeacrasisier 60/1b1m0i HHTepec. Co BceMU 0CHOBHBIMHU
M0JIOKEHUSIMH MOKHO cOriacuThes. KHUra o4eHnb moJiesHas...»

«51 He HalIe1 HUKAKHX OTPeX0B», - TOBOPUT PYKOBOJAUTEIb J1a0opaTopuu
¢pusnonornyeckoii KUOepHeTUKHU JICHHHIPaJACKOI0 rocyAapcTBEeHHOI 0
yHuBepcuTera npogeccop IlI. U, I'yases,

Axkanemuk A. JI. Kypcanos:

«/loeH NpU3HATHCSH, YTO, KaK OHOJIOT, s HAX0KY HEKOTOPbIe AN
(hopMyJIMPOBKH CJAMIIKOM CMeJIbIMH, HO 3TO He /I0JIKHO IOMelIaTh YBUAEeTh B
BallleM TPy/Je INIABHOe — €ro OPUIHHAJBHOCTD, COCTOSIIIYI0 B TOM, YTO BbI
CTpPeMUTeCh MOHATH OPraHU3ALMIO YeJ0BeYeCKOro OpraHu3Ma, OlleHUBasi ero
B3IVIAA/IOM MHKEHePa-KOHCTPYKTOPa u Mexanuka. IIpu 3Tom BaM yfnaercst yBuaeTb
MHOI'Me 3HAKOMbIE HaM SIBJICHHSI B HOBOM CBeTe, UTO MJIH Y0eskaaeT B Ballei
NnpasoTe, HJM MOo0YKIaeT K MOUCKY IOAX00B K HX IIPOBEPKe, a CJIeA0BATEILHO,
pOKIaeT TBOP-

YeCKYI0 MBICJIbY.

AxkageMuk A. A. UMIIeHelKui:

«IToTHOCTBIO COTJIACeH € TeM, YTO peKoMeHayeMble A. A, MUKYJIMHBIM
(pu3uyeckue ynpakHeHUs MOIYT ObITH 0JI€3HBI IS JIIO/ieili YMCTBEHHOI0 TPYAA».
U, HakoHel, MHEHHE YYEHOr0 MEeAULUMHCKOro coBera MuHucrepcrea
3apaBooxpaHeHusi CCCP, HanpaBiieHHOe B pelaKIIHOHHO-U3/1aTeJIb-

ckuii coer AH CCCP:

«Yuenblii MenuuuHckuii copetr Munucrepcrna 3apaBooxpaneHusi CCCP ne
BO3pa’kaeT NPOTHB ONYOJIMKOBAHUS KHUIHM aKkafieMHuKa A. A. Muxkyanna «Most
cucremMa 00pbObI CO CTAPOCTHIO» (C(AKTHBHOE H0JIT0JIETHEY).

3amecTHuTeJb NpeacenaTenas Y4eHoro MeauuuHckoro copera Munsapasa CCCP
npodeccop I'. K. Ymakony». Psij1 aBTOPUTETHBIX BbICKA3bIBAHUI MOKHO ObLJIO ObI
npoaoKNTh. 110 1 NpuBeIeHHBIX BbILIE 10CTATOYHO, YTOOBI C HHTEPECOM
00paTUTHCA K CTPAHMLIAM ITOH KHUTH, eJIb KOTOPOil Y0eIUTh: HY’KHO HAYYUThHCSA
OopoTtbces 3a ceds1, 32 CBOE 310POBbe, YTOObI ObITh KAK MOKHO J10JIb1IIE N0JIe3HBIM
0011eCTBY.

C. YymakoB

I'maBa I KAK POXJIAJIACH OTA KHUT'A

Kaxaomy 4en0BeKy X04eTcsl AKUThb, OBITH 310POBBIM U TPYAUTHCH KAK MOKHO
AoJible, He omyas Opemenu crapoctu. Ho, ropopsT, crapocTs noakpaabiBaeTcst
He3aMeTHO, ¥ € 3TUM HHYero He nojeaaemb. CkoJabKo GaTaju3zMa U HOKOPHOCTH
cyab0e B TAaKOM o01menpu3HaHHoM MHeHuu! YesloBek yaiie Bcero B 6opboe co
CTApPOCTHI0 YXOAMT B IIyXyI0 o0opony. Cucrema 00pb0bl, B 00111eM, OJHHAKOBA:
BO3/IBUTaI0TCSl «<00OPOHMTE/IbHbIE PY0e:Ki» U3 JIeKAPCTB, HO M00eAbl Haj
cTapyecKMMH HeyraMH OKa3bIBalOTCs MHMMbIMH. Yesl0Bek HajlaraeT Ha cedsi ¢
KaKIbIM I'0/IOM Bce 00Jib1Ie M 00/b1e 3aNPeTOB; He feraTb, He XOAUThH ObICTPO, He
NMOAHUMATH TSKecTell, He padoTaTh, HO BCe 3T 3aNPeThl HE OTOABUTAIOT, a
NpHUOINKAT cTapocTh. Opranusm apsxJieer.

Kak-T0o He3aMeTHO HAcTynaeT BpeMsi, KOI/1a IaBHHe 3HAKOMbIE NIPH BCTpeye
BMecTO 00b19HOTO0 «Kak :xuBere?» 3agarorT Bonpoc: «Kak cedst uyBcTByere?».
«Ckpunum noMajieHbKy», — OTBe4aeTe Bbl, M IJIABHOH TeMOil pa3rosopa
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CTAaHOBATCS He Jiesa, a 310poBbe. Huuero He nogesaems — Bo3pact. Ho, mosker
ObITh, He BO3PACT BCeMY BHHOM, a MbI CAMM, U CTAPOCTh COBCEM He
NOAKPAaAbIBaeTCs K HAM, 2 MbI CAMH BOJIOKOM TSIHEM ee B JI0M, XOTsI OHA
CONPOTHUBJIAETCS U TBepPAUT: «/la pano MHe emre OpaTh TeOs1 B CBOM PYKID).
Tpuauars jJeT Ha3aA A1 YyBCTBOBAJ ce0sl 3HAYMTEJIBHO Xy’Ke U cTapiie, 4YeM
ceroans. /lo naTugecATHIETHEr0 BO3PacTa, KaKk M 00JIbIIMHCTBO JIO/el, sl He
04eHb-TO 3200THJICH O CBOEM 3/10POBbe, He IPHIABAJI 0c000I0 3HAYCHUS
(pusnveckoi KyabType. OJHAKO KOIAa TAXKEJI0 3200J1eJ1 M 0KAa3aJicsl B 00JIbHULIE, Y
MeHsl NOSIBHJIOCH, HAKOHeIl, BpeMsl U ’KeJIaHHe Pa300paThbecsi — KaK MHKEHepy,
3J1eKTPOHUKY, MEXaHUKY U KOHCTPYKTOPY — B IPUYMHAX CTAPEHHUHA
YeJI0BeYeCKOro OpraHusMa, pa3padorarb aKTUBHYIO cucTeMy 00pbObI CO
cTapocThbio. MHe 3T0 X0Te/10Ch ¢/1eJIaTh He PaJgu TOro, YTO0bI «CKPHUIIETh) KaK
MO3KHO /10JIb11I€ M, BHIW/IS HA 3aCJIy’KeHHbIN OTABIX, HA0II01aTh €O CTOPOHBI, KAK
OypJINT KU3Hb, 2 YTOOBI KAK MOKHO J10JIblle ObITH €€ AKTUBHBIM YYaCTHUKOM U
MOJIHOLICHHO pa0doTaTh.

BoJiee TpexcoT jeT Ha3a/l BO3HUKJIA HAYKa IePOHTOJI0THS, 321242 KOTOPOH —
pelieHne npoodaemMsl 10JroaeTus 1 60pbda co crapocTbio. ThicsIYM MeANKOB,
010.10r0B, (PU3UOJI0TOB U APYTUX YUYEHBIX TPYAATCS CeroJAHsl HA/l pelleHHeM ITHX
BonpocoB. B CCCP u apyrux crpaHax co3aHbl HAyYHO-HCCJIeI0BATEIbCKHE
HHCTUTYTHI TEPOHTOJIOTMHU. YYeHbIE¢ PA3HbIX HANIPABJICHUH 00MEHUBAKOTCS
MHEHHMSIMH HA TépOHTOJIOTHYECKHUX KOHIpeccax. Beab cymecrByer 0os1ee AByXcoT
TUIOTe3 0 MPUYMHAX HACTYIUIEHHS] CTAPOCTH, BO3PACTHBIX 00JIe3HAX.

B simTeparype ecThb cBeleHHsI 0 MHOTHX J0JroxuTessix. Hanmpumep, 185 sger
npoxui Kentunrepn, Ilerep 3opraii Toxke 185. EcTrecTBeHHOe 10JIT0J1IeTHE HE
peaxkoctb 1 B CCCP. Y Hac B crpane cBbimie 30000 Tpyasimuxcs ¥ NEHCHOHEPOB
uMmerot Bo3pact cBbime 100 ger u 300 000 —crapuie 90 Jset. S auyHO U3y4as ObIT
a0xasna rosapuma Kuyra, koropomy ot poay 153 rona. OH esxenHeBHO padoTan B
caJy ¥ BCKaAKHBAJ HA KOHs 0e3 MocTOpPOHHel nmoMouu. MoXKHO NpeacTaBuTh cede,
KakuM OH O0bL1 JzkuruToM B 100 Jiet! Bee 3T0 roBOPUT 0 TOM, YTO JIHOAH M UX
OnosiornyecKkHe KJIeTKH MOTYT KUTh 04eHb 10ro. Hy’kHO TOIbKO c031aTh A5
KJIETOK, HMEHHO ISl KJIeTOK, TAKHE YCJI0BHS BHEIIHEH cpelbl, IPH KOTOPBIX
HapOo:KIalolMecs B pe3yJbTare /ieJIeHUs] HOBble KJIeTKH He Tepsid O0bI MOJIOJABIX,
NOJIHOLICHHBIX Ka4eCTB CBOUX COPOANYCH.

Teme KMBOH KJIETKH NOCBALLEHO MHOI'0 TPYAOB 110 OMo(pHu3NKe, OUOXUMUMH,
¢pusuosiorun. Ho B 31X padorax MoxeT pa3o0parbcs JTHIIb CieUAJNCT. B TO xe
BpeMs sl yOesxk/ieH, KaxKIblii YeJIOBeK J0/KeH KaK MOKHO PaHble YCBOUTDH XOTH
ObI camMble OCHOBHbIE CBeleHHS 0 (PHU3H0I10TMIECKUX, KOHCTPYKTHBHBIX
0COOEHHOCTSIX CBOEr0 OPraHM3Ma, HeMOCPeJACTBEHHO U B NIePBYIO oYepelb
BJIMAOIIMX HA 310POBbe, 00APOCTH AyXa U J0JIr0JIeTHe TPYA0BOM JKU3HH.

IToxa MBI 310pOBBI WJIM YYBCTBYeM ce0sl 310POBBIMH, MbI 3KCILJIyaTHPYeM CaMHX
ce0s1, CBOM OPraHbl, CBOM BO3MOKHOCTH 0€3 OIJIsIAKH, He 32JyMbIBAsICh 0
nociaencrpusix. K mammuaam Mbl oTHocHMMcsl Ky/a Gepe:kiinBee.

Hanpumep, BbI kynuiau cede MoTounkia. Ho BbI He moenere Ha HeM, ITOKA He
U3yuuTe KOHCTPYKLMIO H HA3HAYeHHe ero aerajei, npasuia e3abl. He cmoxkere
HM JVINTEJbHOE BpeMs M0J1b30BaThCs, €CJIH CTaHeTe IKCILIyaTHPOBATH 1A H3HOC.
CBouMHM OpraHamMm Bbl TOKe He CMOKeTe PAallMOHAJBHO N0J1b30BaThCs 10 TeX Mop,
NOKA He y3HAeTe, KAK OHU YCTPOEeHbI, KAKOBbI HX BO3MOKHOCTH U KaK MM HA/10
NOMOraTh BO HMSl COXPaHeHHs TPYA0BOro aojrosaerus. [loaromy st 3aTparusaio B
3TOM KHHUIe Ba)KHel e, 0OCHOBHbIC 0COOCHHOCTH (pr3no10rum yesioBeka. K Hum
OTHOLIY cJjleyloliee: BJMsSIHUE HA JKU3Hb YeJIOBeKa OMOTOKOB, KPOBOOOpAalleHUs,
ABIXaHUSA, IOTOBbIICJICHUS, POJIb (PU3UYECKOH KYJIbTYPbI, ABUKCHHUS JJIA
MBILIEYHOT0 anmnapara.

B nocsiegnee BpeMsi B me4aT Bee Yallle CTAJIH NOABIATHCH CTATBH 0 TOM, KaK
ObITH 310poBbIM. UHTEpecHBI, HAIpUMep, CTATHH U3BECTHOI0 COBETCKOI0 XHMPYypra
akagemMuka MmeauuuHckux Hayk H. M. AmocoBa. IlepeBenena Ha pyccKuii I3bIK U
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BbIILIA 001b1IIHM THPa:koM Opountopa I'. I'miimopa «ber pagu sxusun». Koe-xkro
NbITAETCH UCNBITATH HA ce0e THMHACTHKY HOI0B.

Oanako MHOIHe JIIOAH, K COKAJICHHIO, HEJOOLICHUBAIOT PelIaloInyIo poJib
(puzuyeckoi KyJbTYpbl B Hallleil COBPEeMEHHOM KU3HU M He MOJIb3YITCcA €. MHe
AyMaeTcs, 3TO MPOUCXOAUT IOTOMY, YTO HA B OJJHOM M3 ONy0JMKOBAHHBIX TPY/AOB
He uMeeTcsl TIIy00KOoro 00bsICHEHH 1, 32a4eM HYKHO 3aHUMAThCSl (PU3NYeCKUMH
yYIpaKHeHUSIMH, 3a4eM HYKHO XOUTh U 0eratb, He YKa3aHO, KAK HY’KHO XOJUTb 1
Oerarthb.

Mo:kHO ¢ 20COJIIOTHOH YBEPEHHOCTHI0 CKa3aTh, YTO MOJABJIAONIEe 00JIbIINHCTBO
Jaei, B 0c00eHHOCTH cTapie 35 JjieT, TOJIbKO N0OTOMY He 0eraroT u He
3aHMMAIOTCA He00X0AUMOM 1JIsl 310POBbSI THMHACTHKOM, YTO UM HUKTO BOBpeMs
He 00BSICHIJI, I0YeMY HAIIl OPTAHU3M HYK/AAeTCsl B Onpeae eHHbIX IBHKEHHUAX,
HHMKTO He J0Ka3aJl, YTO OKOH Be/eT K JIeHH, BAJIOCTH H ¢JIa00CTH, YTO
HEeMOABUKHOCTH YCKOPsieT HACTYIJIEHUE CTAPOCTH.

CyiecTByeT HEMAJIO pelenToB, pekomenaanuii. Hanpumep, onMH u3BecTHBIN
BpPa4 OCHOBHBIM IyTeM K J0JIT0JIETHIO CYUTAET CKUNMIapHble BaHHbI. [Ipn
NPOBEpPKe 0KA3aJ10Ch, YTO MHE, HAIIPUMeEpP, OHU NPOTHBONOKa3aHbl. OTcrona
BBIBO/I: HEe KasKI0MY 4eJI0BEKY BCSKOe CPeICTBO M0JIe3HO, MO0 IBYX OIMHAKOBBIX
Jiozeit Ha ceete HeT. IlodTOMy 51 He Oepych MUCAThH 0 NMOJIb3€¢ UK Bpeae
MEeIUIUHCKUX NPenapaToB. JTUM JA0/LKHbI 3aHUMAThCH BpayM.

Te ke cpencTBa M NpUeMbl IOBEJACHH, KOTOPbIE 1 pa3padoTaa 1 MHOIO pa3
NPOBepUJI B TeUeHHe TPeX NecATKOB

JIeT, MOTYT OBITh HCII0JIb30BaHbI JIO0BIM 4€JI0BEKOM, TAK KAK OHH KacalTCs
TOJIbLKO OCHOBHBIX KH3HEHHBIX CBOCTB U QyHIAMEHTAJIbHBIX OCHOB
(u3no0ruyecKoi NPUPoOIbI YeJI0BeKa.

51 npenBuMAKYy 3aKOHHBII BOIIPOC O NIPaBe MHKeHepa BTOPraTbes B 00/1aCTh
(pu3HM0JI0THH, JABATH PEKOMEHAAILNH, Pa3padaThIBATh H NPEJIaraTh CBOIO
cucremy. [locraparcs Ha Hero oTBeTUTH. /|J1sl ITOr0 HEOGXOAUMO CAeIATH
He00JIBIIOH IKCKYPC B HCTOPHIO.

N3yvyeHnemM KOHCTPYKLIMH YeJ0BEYeCKOr0 OPraHu3Ma 3aHUMAJUCH He TOJIBKO
MEIHKH, HO U BeJIHKHE MBICJIHTE/IH, YIeHbIC IEPBBIX BEKOB Hamel 3pbl. O0 3ToM
ropopsaT Tpyasl IlinaTona, Apucrorens, 'unnokpara (o 4enoBedeckoil npupoae),
I'esiena, IBaeMa 1 MHOIMX APYTHX AJTCKCAHAPUIICKUX YYEHBIX H3 IIKOJIbI
I'epoduna.

Oco6enHo 001611011 BKJIAA B H3y4YeHHE OPraHOB YeJI0BEeKa U JKMBOTHBIX C/Ae/1aJI
BeJIMYaA N reHuii snoxu Bo3poskaenus, skuBonucen, CKyJIbITOP, APXUTEKTOP,
HHKeHep U aHaToM Jleonapao na Bunuu, octaBuBIIMii OCJIe ce0si KATUTAIbHBII
TPYA: «KAHATOMMS 3aIIUCH M PUCYHKH». JTAa KHUIa, MeKAy npounM, B 1965 roay
BbILLIA B u3aaTejbeTBe « Hayka». B Hell 1aercst onucanue Bcex KOCTeH,
BHYTPEHHHMX OPraHOB, HEPBHOM M COCYMCTOI CHCTEM, a4 TAK/Ke MbILLIEYHOI 0
anmnapara, CyX0:KH/IUi, Xpslue 1 Tak aaJjee. [Jisi Toro BpeMeH! BbINOJIHEHHE
TaKO#il YHUBEPCAJIbHOM M TPYA0EMKOM padoThI ObLJIO 10/ CHJIY TOJIbKO
COBEPIICHHO HCKJIIYHUTEIBHOMY, PA3HOCTOPOHHEMY MBICJIUTENI0 H YYCHOMY.
Bort kak Jleonapao n1a BuH4u onuchiBaeT NPpUYMHY CTAPEHUS JIIOAeN:

«Crapukm, )KUBYIIME B MOJHOM 3IPaBHH, YMHPAKT OT HEJ0CTATKA NUTAHUS; U
3TO NPOUCXOAUT OTTOI0, YTO y HMX OecnpepbIBHO CysKaeTcsl NYTh K BeHaAM
OpbIKEHKH, BCJIEICTBHE YTOJNIIEHUS! 000JI0YKH 3THX BEH BILIOTH 10 KANMJIAPHBIX
BeH, KOTOpPbIe NMePBbIMHU 3aKPHIBAIOTCS cOBeplIeHHO. OTcIo/ia ciiexyeT, YTo
cTapukH 00ATCA X0J10/1a 00JIb1IIe, YeM MOJIOAbIE, M YTO Te, KOTOPbIe 0YEHb CTAPbI,
HMEIOT KOKY IIBeTAa /iepeBa WM CyX0ro KallTaHA, IOTOMY YTO 3Ta KOKA MOYTH
JumeHa nutanus. U ¢ 31oit 000/7104K0il BeH y YeJIOBeKa MPOUCXOIMT TO Ke, YTO B
aneJbCHHAX, Y KOTOPBIX KOKa yTOJIIAaeTcs, 2 MAKOTh YMeHbIAETCsl, 110 Mepe
TOI0, KAK OHM JIPAXJICIOT».

Xots co Bpemen Jleonapao npouwuio cebiie 450 Jiet, ero JJaKOHUYHOE CyKIeHHE U
CeroJHsl MOKeT CYMTATHCH OYeHb BEPHBIM J0KA3aTeIbCTBOM OJHOI U3 NPUYNH
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NpeKIeBPeMEHHOr0 CTapeHusl JIo/ieil, He pa3o0paBIINXCHA B CBOeM OpPraHu3Me U He
NPUHUMABIIMX 3JIEeMEHTAPHBIX GU3HOJIOTHYECKUX MeP K MOAJAEPKAHUIO 310POBOI0
COCTOSIHMSI CBOMX apTepHii U BeH.

ITOMY BOIIPOCY, KCTATH, f1 yAeJSI0 0c000e BHUMAHUE B KHUTE, H00 KAK HU
Pa3JIMYHBI MEKIY CO00I0 JIIOH N0 BO3PACTY, COCTOSIHUIO 310POBbs1, GPU3NIECKOMY
Pa3BUTHIO, PYHKIMH apTepPuil M BeH y BCeX OJUHAKOBBI, 3aKOHbI 00MEHA BellecTB
IJIS BCeX JIIoaei oomme.

Kpome patdor Jleonapao, MHe X0TeJI0OCh Obl OCTAHOBUTHLCS Ha TPaKTaTe AHApest
Bezasmms «O cTpoeHMH Ye10Be4ecKOoro reaa», u3naiuom B 1543 roay. Ero meician
3710001HEBHBI M CErOHS, IPH COBPEMEHHOM Pa3BUTHHM HAYKH M TEXHUKH.

«/1y1s1 M3y4eHHs1 HAYK H MCKYCCTB BCTPeYaeTCsi MHOIO NPeNsTCTBU, — MHUCAJI OH.
— Jlajieko HeMaJI0BasKHbIN yIIep0 MPUHOCUT Ype3MepPHO APOOHOe Ae/IeHHe Tex
y4eHH, KOTOpbIe 3aBepIIAIT KAXKAYI0 U3 ITHX HayK. U eme 001b1mmm
NpensATCTBUEM SIBJSIETCS Y3K0e pacnpe/iejeHue 0TAeJIbHbIX 00J1acTeil padoThl
Cpeau pa3MYHBIX CNENUATNCTOB... (OHH) HACTOJBKO OTAAIOTCH JUIIb OHOH €ro
O0TPACJIH, YTO OCTAJIbHbIE, TECHEH MM 00pPa30M K HeMY OTHOCSIIHECS] H
Hepa3pbIBHO ¢ HUM CBSI3aHHBIE, OCTABJIAIOT B cTOpoHe. IlodTOMy OHM HMKOrIA He
CO31AI0T 4ero-1100 BbIAAI0IIErocs...»

ITy ri1ry00KO NPABHJIBHYI0O MBIC]Ib MOKHO OTHECTH K IPe;KHeMY NPenoAaBaHUI0
MEeIUIMHCKUX HAYK, He YYUThIBABIIEMY BJIMSHHS JJIEKTPOHUKH U
3J1eKTPOMATHHUTHBIX 110JIeil HA 310P0BOE PA3BUTHE KJIETOK YeJ0BeKa, Ha ero
padoTocnoco0HOCTHL U TPYAOBOe fojrojnerue. U atomy Bonpocy s yaeJisito
BHMMAaHHe B KHUTe. BeAb BIMsIHME 3J1eKTPOMArHUTHBIX MOJICH HA BCeX JIIOAei
OIMHAKOBO, OHU He 1elCTBYIOT H30MPATEJIbHO.

ITocsiennue roapl XapaKkTepU3yOTCSl KOMILIEKCHBIM H3y4YeHHEM 4eJ10Be4eCKoro
OPraHu3Ma yYeHbIMHU CaMbIX PA3JIMYHBIX cllelHAJIbHOCTel. B ux psagax Bbl
BCTPETUTE HEe TOJIbKO Bpa4ya U (pr3noJ10ra, HO H CIIEHAJIHUCTOB B 00J1aCTH 001IeH
0MO0JI0TUM, TeHeTUKHU, OHoXuMuM, onopusuku. Ha ciayxdy Mennuune npuxoasar
NOcJIe/IHHE JOCTHKEHHSI COBPEMEHHOI0 Iporpecca: jasep, H30TOIIbI,
KHOEpPHEeTHKA... JTOT NepedeHb MOKHO MPOIOKUTh.

Ceroansi Bpaua-TpaBMaToJ10ra MOKHO BCTPETUTH B JIA00PATOPHUM CONIPOTHBJICHHS
MATepHaJIOB NMOJUTEXHUYECKOro HHCTUTYTA. be3 3HaAaHMA NPOYHOCTHBIX
XapaKTePUCTHK KOC-

TH, €e CONIPOTHBJIEHHUS Ha C/KaTHe, HA CKPYUHBAaHMe HeJlb3sl NMPeICTaABUTh cede

3¢ dexTHBHOE JIeUeHNE IEPEeTOMOB.

3ameuartenbHblil Xupypr Hukosaii MuxaijioBuud AMOCOB, 0 CTATHAX KOTOPOTO si
YIOMMHAJ Bblllle, KPOMe MEAHIMHCKOI0 OKOHYHJI 3209HbIH MHAYCTPHATbHBIN
HHCTUTYT. COBpeMEeHHOMY Bpady HYKHbI HHKE€HEpPHbIe 3HAHUS, YTOObI HMETh
BO3MOSKHOCTH IIMPeE B3IVIAHYTh HA (PYHKIIUH 51 KOHCTPYKIHIO YeJI0BEYECKOro
OpPraHu3Ma, aBTOPUTETHO YYACTBOBATH BO BHeIPEHUH JOCTUKEHU I HAYYHO-
TEeXHHUYECKOro MPorpecca B MeIMIMHCKYI0 IPAKTHKY.

ITo ocHOBHOI1 CIeMAJILHOCTH Sl HH:KEeHeP-KOHCTPYKTOP. ITO MOMOIJI0 MHE BO
BpeMs IIPOBEeJCHHBIX MHOIO 110l PYKOBOJACTBOM CIEIHATHCTOB AHATOMHH
BCKPBITHI U NMPeNapupoOBaHUsl AHATOMHYECKHX 00bEKTOB pa3odparbes, Kak
KOHCTPYHPOBaJIa MPUPOAA «MeXaHu3M» YeaoBeka. Kpome Toro, MHe npunuioch
ri1y00Ko0 M3yYHTh Kypc (PM3HOJIOTHH M NPO/IeJIaTh 0YeHb MHOIO ONILITOB /1JIs1
BbISICHCHHS HEKOTOPBIX (PU3HO0JOTHYECKHUX NPOLECCOB U (PaKTOB, NPOBECTH CEPUI0
ONBITOB /1J151 BbISABJICHHUS 3AKOHOB MbIIIIEYHBIX COKPALLIeHUH, CBeIeHUIl 0 KOTOPbIX
sl He HalIeJ1 B yueOHnkax, UmeHHo Ha 6a3e Bcex Moux padoT mo ¢gu3uoJIoruu,
nocJjie JJIMTEJbHON NPOBEPKH KasKA0I0 3J1eMeHTa CBOeil cucTeMbl HA cele, a 3aTeM
H HA CBOMX JAPY3bAX 0TOOPAJ 1 HY’KHbIE YIIPA:KHEHUs /151 ce0sl 1 PeKOMEHIYI0 UX
JIIO/ISIM J1I000r0 BO3pacTa.

Ceituyac pu3HYECKOI KYJIbTYpe U CIIOPTY yAeJIsIeTCHA Y HAaC Bce 0oJibliee BHUMAaHME.
MHorue KpynHblie yyeHble, pA0OTHUKH MeIHIUHBI, PU3KYJIbTYpPbI NULIYT TPYAbI O
310POBOM IOBEICHUM U I0JIE3HBIX ynpaskHeHusX. UX coBeThl 1 04eHb 0100pSI0 1

9



cTaparch BbINOAHATL. Ho MaTepuan, cogep:kamuiicd B JaHHOH KHHUIe, He
MOBTOPSET CBEACHUH, MMEIOLIUXCH B COBPEMEHHBIX U3JaHUAX HA Ty Temy. S Obl
CKa3aJ1, TOJBKO JONOJIHSET HX.

Xo4y NoaYepKHYTh, YTO MO TPy He y4yeOHUK. Tema padoTbl — aHaIM3
HEKOTOPBIX OCHOBHBIX IPOBEPEHHBIX MHOIO IPHYMH CTAPEHHS, TEOPETHYECKUH 1
NPAKTHYECKUH aHAJIU3, POJIH OMOTOKOB, IbIXaHHs, IOTOBbIJACICHH,
COIIOCTaBJICHUE YCJIOBHI ’KU3HHU NMEPBOOBLITHOIO M COBPEMEHHOI0 YeJI0BEeKa U
OLIEHKA PoJiM (PU3HYeCKOH KYJIbTYPbI.

Kpome Toro, st npeaiararo HeKOTopble H300peTeHHbIe MHOIO PUOOPBI IS
00pbOBI €O CTAPOCTHIO. B KHUTE 51 MOKA3bIBAIO, YTO MO3BOJIHUJIO MHE IIPE0a0JIeTh
00J1e3HH, NepecTaTh CTapeTh H COXPAHUTH MOJIOJ0CTh, PA00TOCIIOCOOHOCTDH HA
NPOTSIZKEeHNH MHOTHUX JIeT, BKJIIOYAsl U HACTOsI1Iee BpeMsl.

N mHe oyeHb x04eTcs, YTOOBI BO3MOKHO 00/1bIIee YHCJIO JI0JeH BOCN0/Ib30BAT0Ch
3TUMM CBeJeHHSAMH.

IIpupona He cTpemMuIach K 00ecne4eHUI0 10/1r0/1eTHA JKUBOTHBIX M YeJ10BeKa, YTO
NOATBepPkAaT MHOTHE (pakThl. Hanmpumep, Henmpo4HOCTH 3y00B, NPHBOASIIAA
npeacTaBUTe el JKUBOTHOTO MHPA K MpeKAeBPEeMEHHOI CMEepTH OT roJ10/a.
OciabjieHue 3peHus M CJIyXa, 4YTo BeleT K rudesnu ot 0e33ammTHocTu. Hakonen,
NpexaeBpeMeHHasi CMePTh HACTYNAeT OT HAKOIUICHHS s110B M IIVIAKOB B
MEKKJI€TOYHBIX IPOCTPAHCTBAX M OT HAPYIIEHUs 1eATeJIbHOCTH HePBHOM
CHCTEMBI.

ITo-BugumMomy, pupoaa CTpeMUWJIach YCKOPUTH Ha 3eMJie CMeHY NMOKOJIeHU I 1S
ObIcTpeliIIero NPoXoKIeHUs MPoIecca CAaMOYCOBEPIICHCTBOBAHNSA (IBOJIIOLNH).
Caexne MOYKM Ha JepeBbsX He 3a3ejIeHel0T, I0KA BeTep He COPBET cTapble
JucTbsi. Ho 4emoBek He nmogunHsercs ciaeno npupoae. OH dopercs, M MyTH ITOH
0opbObI pa3iuuHbl. B3ameH 3y00B 0H n300peJ1 npore3bl. B momours ciadermemy
3pPeHHI0 N3rOTOBHJ OYKH. BOIe3HAM NPOTHBONMOCTABHJI 10CTHKEHHS MeIMIMHBI.
Crapenmuio oprannzma — Gu3KyJIbTYpPYy M CHOPT.

Yuraresb MOKET NOAYMATh, YTO ITUMH KOPOTKHMH CTPOKAMH HCYEPNBIBAIOTCS
nepBbie cBeJeHNs 0 00pbL0e Yel0BeKa 3a 10JrojieTne. YBbl, He HCUepNbIBaIOTCH!
Oxa3spIBaeTcsi, eCTh elie OAHH Bpar — KOBApPHbIN U He3puMblid. UMst ero — JieHb
U cj1a0as cuj1a BOJIM.

Thicsaun J10Aeil HAIIM 0e3BPEeMEHHYI0 KOHYHMHY OT «3AIIAKOBbIBAHUSN»
OPraHu3Ma M HapylleHUsl HePBHOM /1eSiTeJIbHOCTH TOJIbKO IIOTOMY, YTO UM JieHb
OBbLJIO KA’K10€ YTPO MOBTOPATH HUKJ (pu3nvYecKuX ynpaxxHeHuid. YTo0bl 3aBoeBaTh
310pPOBbe, CHACTIHBOE TPYAOBOE 10JIr0JieTHe, MAJI0 KyIIUTh MHOT0 KHHI O MOJIb3e
(pu3uvecKoi KyJbTypPbl, MAJI0 IOBECUTH HA CTEHE IJIAKATHI C ONIMCAHUEM
YTPEeHHHUX (pu3nyecKux ynpakHeHui. I'1aBHoe, HY’KHO HAlTH B ce0e CHIIY BOJIH
WJIH NOCTENEHHO BOCIIUTATH €€, YTOObI MOOeAUTH JieHb. T0JIbKO B 3TOM ciiy4ae
ycnex Oyaer odecrneyeH.

MHorokparTHbie ¥ NPOJOJIKUTEIbHBIC IKCIIEPHMEHTHI MOKA3a/11, YTO BCEMH
NpueMaMHM U crocodamMu Moeil CHCTeMBbl /11 IPHOOpeTeHNs 310POBbS U
NOBBILICHUA TPYAOCINOCOOHOCTH MOTYT IOJIB30BATHCS KAK MY’KYMHBI, TAK U
JKeHIIIUHBI, KaAK MOJAPOCTKH, TAK M JIOJU BeCbMAa NMPEKJIOHHOro Bo3pacta. OaHaKo
AJISl KQXKI0T0 YeJI0BEeKa PeIIaIUM YCJI0BHEM MOJIe3HOCTH NNPHMMEHEeHHUs
peKoMeHanuii siBjisieTcsl 00s13aTe/IbHOE CO0/TI0IeHNe KpaliHeil MOCTeNeHHOCTH U
OCTOPOKHOCTH IPH OBJIAICHUHM HOBBIMH YIIPA:KHEHHUSAMH, K KOTOPBIM paHee
OPraHu3M He UMeJl

10



Puc. 2. ABTopy 82 roaa.
NPHUBBIYKH.

7KuBble K1eTKH He MOTYT 32 OJUH-/BA IHSl H3MEHHUTh CBOIO CTPYKTYPY H
JKH3HeAeATeJbHOCTD. /Li1st 3TOro Tpedyercsi Bpems. YesioBeK IMOKHIOT0 BO3PACTA
WJIM He 3aHMMaBIIMiica paHee (PU3KYIbTYPOH 10JI7KeH BTITHBATBLCH B 3aHATHA HA
NPOTSKEHUH Mecsna.

JleHb 32 IHEeM B KasK/0M YIPA:KHEHHH cJIelyeT MOCTeNeHHO NPUdaBJIsTh 0JHO-1Ba
ABHKeHUs (Hanmpumep, noaHuMaHue ranredieii). Ilpu Oere kaskablii 1eHb
npuodaBIATh 10 S—10 maros M T. 1. 10 onpeaeJeHHOrO Npeaea,
HHAMBHUAYAJBHOIO JJIsl Ka’KA0I0 YeJI0BeKA.

BHe3anHoe nepeHanpsi;keHue CHJI Ype3BbIYaliiHO ONIACHO JJIsl OPraHU3Ma.
HanpoTus — nocTreneHHoCTh B OBJIAJACHUH YNIPAKHEHUSIMH NIPUBOANT K
YKpeIlIeHHIO Bcero OpraHusMa, JejiaeT yejioBeKa 3/10poBee, BbIHOCIUBEe, BeJleT K
H0JIT0JIETHIO.

Eme cunTar He00X0AMMBIM CKa3aTh HECKOJIbKO CJI0B 0 MOeM OTHOLIEHHH K
MeaMLHe U OMOJIOTHH.

TpyaHo HaiiTH c10Ba, J0CTATOYHO SIPKHeE /ISl BbIPA’KeHHS] BOCXUILIEHUS
AeATeJbHOCThIO Hame napTun 1 CoBeTcKOro rocyapcrsa, HaNnpaBJIeHHON HA
AajibHelillee COBePIIEHCTBOBAHNE MEeJUIIMHCKOM TOMOIIU HACEJEHHIO M HA
OPraHM3alMIo0 OTABIXA JKaei. MeauluHa, MeIUIIUHCKHE PA0OOTHUKH JeJIAI0T
OrpPOMHOe, 1oJIe3HOoe Jej10. MHe, IpaB/ia, KaxKeTcsl, YT0 B HEKOTOPbIX CJIy4asiX
MEIHKH, AKTHBHO MOJIb3YSICh MEIMKAMEHTAMH, HEJOOLICHUBAKOT POJIb TAKOI0
(paxTopa, KAK CAMOCTOATEIbHOCTH KUBBIX KJIETOK, KOI/1a VIS MX 0310POBJICHUS,
Pa3BHUTHSA U NEPECTPOMKH YeJIOBEK CYMeeT CO34aTh COOTBETCTBYIOIHE YCIOBHS
BHellIHel cpeabl. 3/1ech NMOSIBJIsIeTCs MIHPOKOe MoJie JJIs1 MHTepecHeHmmx
HCCJIeI0OBAHNH.

Ecsin, Hanpumep, 63 TPEHMPOBKH 3aHATHCA rpedJieil, To mocJie yaca padorsl HA
BecJIax JaJJ0HH NOKPOITCH KPOBABBIMM IMY3bIPAMH, TAK KaK KJIETKH elle He
NPHCIOCOOWINCH K HOBBIM YCJIOBHSIM BHEIIHEH cpe/ibl -- IOCTOSHHOMY TPEHHIO 0
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aAepeBo Becja. OHAKO eC/Id K MOA00HBIM 3aHATHUAM MOJAOMTH MOCTENEHHO U
Pa3yMHO, KaK M cjeAyeT MOCTYNaTh B HaYaJie 3aHATHH JI00bIM BHAOM CIIOPTA, TO
yepe3 HECKOJIbKO JIHell Ha pyKax MOSIBATCA KeCTKUe M030J1M. 5l paccmaTpuBaJ nmojg
MHUKPOCKOIIOM CTPYKTYPY MPEKHUX U HOBBIX KJIETOK. Y HUX HET HU4Yero oomero!
KT0 111 4T0 KOMaH/I0BAJIO 3TOH PEKOHCTPYKIHEN, KeM COCTABJISIICH NMPOEKT
MePeCcTPOKH, 1eJIAJICH PACYeT HA IPOYHOCTh, KAK OCYIIECTBJ/ISIJIOCH HAa0J/II0/1eHHe
3a TeM, YTO0bI BCe NMPeKHNEe KJIETKH eJMHOBPEMEHHO HAYAJIH M 3aKOHYHJIH padoTy
110 CBOEMY IIepeyCTPOMCTBY, MOYEMY 3TA NIEPEeCTPONKA He 0XBATHJIA BCIO KOXKY
JIAJJOHH, 2 3aKOHYHMJIACh HMEHHO B OCHOBAHNHU NAJIbLEB?

K BesimkoMy cokajieHHI0, HA BCe 3TH BONIPOCHI, KAKYyLIIHeCsH TAKMMH NPOCTHIMH,
coOBpeMeHHasi 0HO0JIOTHS NMOKA 0OJJTHO3HAYHOI0 M OKOHYATEeJILHOI0 0TBETA He J1aeT.
Bekamu cJ10KH10CH MHEHHE, YTO YeJIOBEUYECKHA MO3T — CJIOKHel1Iee TBOpeHue
NMPUPOABI ABJIsIETCS an0(eo30M ee 1eATeJTbHOCTH U YTO OH MOKET PYKOBOIMTH
J1000H nepecTPpoOKOM 1eATeJTbHOCTH KJIEeTOK, B TOM YUCJIe U TAKOM, 0 KAKOi s
ropopuJ Boie. [1o3Bo.110 cede BO3pa3uTh: a He CIOCOOHA JIM KJIETKA K
CaMOCTOSITE/IbHBIM JIOTHYECKUM JielicTBUsIM? Beb ¢ MOMOIIBIO JIEKAPCTB A1 €1Ba
JI ¢cMOT ObI 00Pa30BaTh HA CBOUX JIAJOHSIX TAK OBICTPO M030J1M B HY:KHBIX MeCTaX.
A oT BO31€eiicTBHS BHEIIHEH cpebl OHM MOAABUJIMCH, H O4Y€eHb ObICTPO.

Bot nouemy MHe KaxKeTCsl, YTO HY?KHO HCKATh TaKHe YCJI0BUS BHEIIHEH cpe/bl,
MPHU KOTOPBIX KJIETKH cAMH Obl 0UYMINAJIHUCH OT IJIAKOB — IJIABHOWH MPUYHHBI
CTapeHus1, caMH ObI MCLEJISATHUCH OT 00JIe3Hell ¢ MOMOIILI0 UMH 7Ke N300peTeHHbIX
JIEHKOIUTOB, ()aroB M T. 1., CAMU ObI MEHSIJIM CBOIO CTPYKTYPY U ()OPMY B HYKHYIO
CTOPOHY H, HAKOHEIl, CAMH NMPUOOPETAJIN Ka4yecTBa, He00X0AMMbIe 1JIf
AOCTHKEHH S YeJIOBEKOM AKTHBHOIO J10JIT0JIETHSI.

Bot nmMenHo HaJ 3TOM 3a/1a4eil B TeueHHe TPUALATH JieT s U padoraro. Ecian
TPUALATH JIeT Ha3a/ MHe ObLJI0 TPYAHO J0KAa3aTh, UTO peliaoliee 3HaAUeHHUe /1151
JKM3HU MMEIOT 3JIeKTPO3apsi/ibl, HOHBI, JIEKTPOMATHUTHbIE MOJIs,
B3aHMO/IeliCTBYIOIIE B MOJIEKYJIAX, KJIeTKaX U HEPBHOM cucTemMe, TO ceiliyac 3TOT
Te3UC NPU3HAH OMoJioraMmm u usydaercs. Hanpumep, He Tak 1aBHO BbIILIA KHATa
I'. A. CepreeBa «buopurmbl u 6umocdepa». Tam, B 4acTHOCTH, CKA3aHO:

«B 1969 rogy Hamu ObLI YCTAHOBJICH TaK Ha3bIBaeMblil OHO0JIa3epHBbI 3P eKT
Mo3ra. baaroaaps 3romy 3pPpexTy MoKeT BOSHUKATH U3JLYyYeHH e JJIEKTPHIECKOI
BOJIHBI B OKPY:KaI0LeM MPOCTPAHCTBE, KOTOPOE PerucCTPUPYeETCs ¢ MOMOIIb 0
BbICOKOYYBCTBHTEIbHBIX 1€ETEKTOPOBY.

B 310ii KHUTre paccKa3bIBAeTCH M 0 TAKUX HHTEPECHBIX HA0II0IeHUsIX:
«..Ilepenaabl BJaKHOCTH PABHOCWIBHBI 3(PPeKTy, KOTOPBI MOT ObI
Ha0/II01aThCS NPU PAANANMOHHOM BO3/1€iCTBHH, BbI3bIBAKIIEM TSI2KeJIble
3a00JieBaHUA KPOBETBOPHBIX pyHKIMii Mo3ra. Peskue kosie0aHus 1aBJIeHUs. .
NPUBOAAT K TAKUM 3200/IeBAHUSIM, KAK THIIEPTOHNS,.. PEUIUBAM CePAeYHO-
COCYAUCTBIX 3a00/1eBannii. U3MeHeHHsI HAPSKEHHOCTH IJIeKTPOMATHUTHOT O
M0JISA BJUAIOT HA OM03JIEKTPUYECKYI0 AaKTUBHOCTh MO3ra.

B psine crpan (mo pajguo) nporuo3upyercsi 6uoMeTeopoIorudeckasi 00CTAaHOBKAY.
AHaJIOTH4YHBbIE BONPOCHI A1 M3y4aJ1 0oJjiee ABAAIATH MSATH JIeT U NPUIIE K
3aKJIIYEHHNIO: KJIEeTKH YeJI0BeKa He00X01uMo o0eperatb 0T HeOJIaronpUsiTHLIX
BO3/1eHCTBM BHELIHEH cpelbl. B kayecTBe NepBOHAYAIBLHOM MeEPbI A NPEII0KII
3a3eMileHHe KJIETOK, TO €CTh MPHcOoeIMHEHUE UX BHEIIHEr0 JIeKTPHYECKOro
noTreHnuaga Kk norennuaay 3emiau. [lloagpodHo 06 3Tom OyaeT ckazaHo B
COOTBETCTBYIOIIIEH TIiIaBe.

I'masa II O POJIM KJIAITAHOB B BEHAX

IIuTanue U ouHIIeHUE KJIETOK
BbuoxuMuyecknx u 6“0(1)H3H‘ICCKI/IX MNPUYMH CTAPCHUSA Y€J10BCKA, IO-BUIUMOMY,
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04YeHb MHOT0. MHe 1ymMaeTcs, 1a lepBoe MeCTO CMeJI0 MOKHO NOCTABUTH
3arpsi3HeHHe, 3acopeHne (MM 3alIAKOBbIBAHUE) KJIECTOK H MEKKJIETOYHOI0
NPOCTPAHCTBA 0TX0JAMH HeNPepPbIBHO NMPOTEKAK0IEro 00MeHa BellecTB,
NPOAYKTAMH OKHCJICHHA.

IIpuriamar Bac BCNOMHHUTB IIKOJIBHBIE I'0Jbl, YPOK OHOJIOTHH, HA KOTOPOM
HA42J10Ch 3HAKOMCTBO C OJJHOKJICTOYHBIMH OPraHu3MaMH. Bel NpUHUKIN K
MHKPOCKOIIY 1 YBH/IeJIH, KaK KuBeT ame0a. Bor npoaykTel o0MeHa BeliecTs,
NPOHMKAsA BHYTPb 3TOr0 MPOCTEiIero oprann3mMa 4epes 000J104Ky (MemMOpany),
NOCTENeHHO BCe YBEJIHYNBAKOT M YBEJIMYUBAOT 00beM aMeObl 10 ONpele/IeHHOT0
npejesia HacbIleHHUs. 3aTeM MOJ AeCTBMEM B MeMOpaHe MeXaHMYEeCKUX CHJI
pacTsizkeHHs aMe0a COKpalmaeTcsi M TAKUM 00pa3oM 4Yepe3 MUKPOCKONNYeCKHe
nopslI (BakyoJm) cBoeii 000/104YKH M30aBJjasieTcsi 0T 0TOPOCOB NMPeAbIAYIIEro MUKJIA
o0MeHa BellecTB ¥ OKHCJIeHusl. BOT Tak nMpupoaa opraHn3oBasa NUTAHHE )KUBbIX
KJIETOK M OYHMCTKY X 0T 1L1akoB. Kak Buaum, ¢ 3aaveii NMTaHUS JKUBBIX KJIETOK
NPHPOJA CIIPABUJIACH OJiecTsALIe, MCIOIb30BAB dJICKTPHUYECKHE MOJIEKYIsPHbIE
CHJIBI U dJleKTpuYecKkue cuiibl KyioHa, 3aKoHbI

3JIEKTPO3HI00cMOca U Tak aajee. Ha remy pacmmgpoBky MexaHHM3Ma NUTAHUSA
KJIETKHM HANIMCAHO MHOT0 TpyA0B. Co31aHbI TeOPHHU NEPEHOCYNKOB, AKTUBHOI'O
nepenoca, nusouerosa. He 0yaem yriy0uasitbest B 37 Teopun. CKazkeM TOJIbKO,
YTO ¢ MUTAHUEM KJIETOK /1eJI0 00CTOs1J10 ObI COBCEM 0JIaromoJy4Ho, ecjim Obl,
HAKOHell, 0blJIN pa3padoTaHbl MeCIYHbIC PALMOHBI /IS JTI0el Pa3HbIX BO3PACTOB
U npogeccuii.

K coxanennio, ¢ 0OUMCTKOM KJIETOK OT OTOPOCOB NPOAYKTOB 00MEeHA BelleCTB
(makoB) npupoaa cnpaBuJjach mjaoxo. Toabko MexaHnYecKHM GecipepbIBHBIM
JABUKEHHEM IO/ JeHCTBHEM CHJI YIIPYTOCTH OCYIECTBIACTCS 0YMCTKA, H TO He
MOJIHO, TAK KAaK IO0cJe KaKI0ro IMKJIa COKpallleHus B Ki1eTKe (M amele) ocTaeTcst
HEKOTOPBbIH 00beM, B KOTOPOM COAEPKATCH W HIVIAKH, MOCTENEHHO 0CAKIAI0IIHeCs
HAa BHYTPEHHHUX OpraHax u MmemOpaHnax kjerok. Takum odpa3om, s
NOAACP/KAHMSA JKU3HU U CAMOOYHMCTKH OT IIJIAKOB BCe JKMBbIE KJICTKH J0JIKHbI
HAXOMThCS B COCTOSIHMU HellpepbIBHON MUKPOBUOpaLMH, a cJ1e10BaTe]IbHO, H
sKH3Hb — J3TO OecnpepbIBHOE IBHKECHHE.

Ho yesioBeueckuii OpraHu3m coCTOMT U3 0eCUMCIEHHOT0 MHOKECTBA KJIETOK.
Ilaku ¥ Apyrue XuMnu4ecKHe BellecTBa, BbIOPOIICHHbIE Yepe3 BHELIHH e
MeMOpaHbl, COOMPAIOTCS B MEKKJIETOYHOM NMPOCTPAHCTBE, OTKY/1a BCACHIBAIOTCS B
JuM@aTHYeCcKHe H KPOBEHOCHBIE COCY/bI, I/le 00pa3yeTcsi BEHO3HAas,
orpadoraBuias KpoBb. OHa ABHKETCH K CepALY VIS JaJIbHeHIIeH
TpaHchoOpMaNMH B NIEYCHH, MOYKAX, JETKHX H T. 1.

Kak npoct u 3¢gpexTen nponecc NUTAHUS KJIETKH M KaK CJ10KeH, M3BUJIUCT U
J0JIOT MYTh IIIAKOB /10 TOT0 MOMEHTA, KOI/1a OPraHu3My, HAKOHell, yAaeTCs
n30aBUTHCS OT HUX. MOKHO cede MpeACTABUTD, CKOJBKO HA 3TOM NYTH «THXHMX
3aBoJei», re IVIAKH MOTYT 0CeAaTh, CJIOBHO HJI HA IHE PeKH!

(Mexny npouum, B 1973 roay B Tpyaax YUnkarckoro ynupepcutera onyo/JMKoBaHa
padora, B KOTOPOH OCHOBHOI MPUMYMHOM CTAPEHUs JIIOeil 0TMEYaI0Ch
NOCTeNeHHoe OcelaHNe ITIAKOB B MeKKJIETOUYHbIX POCTPAHCTBAX, B TOM YHCJIe H
MO3r0BOr0 BeIeCTBa. ITO COO0IIECHNE MOATBEPANIO THIIOTE3Yy 0 Bpee IIJIAKOB,
BBICKA3aHHYI0 MHOIO TPMLATH JIeT HA3a/).

JIBHKeHH e BCeX ITHX OTPA0OTAHHBIX BeLIECTB MEK1y MUJIJIMOHAMH MHJIJIMOHOB
KJIETOK 110 M3BMJIMCTBHIM HIeJISIM MEeKKJIETOYHOIr0 MPOCTPAHCTBA HEBO3MOKHO cede
NpeaCcTABUTh 0e3 YY4aCTHsl KaKUX-TO KPYIHBIX CHJI, IPHJIOKEHHBIX K IIJIAKOBOM
JKHJKOCTH U3BHE.

Kakue ke MexaHH4ecKHe BHEIIIHHE CHJIBI, CIIOCOOCTBYIONIME IBHKEHHUIO IVIAKOB B
MEKKJIeTOYHBIX IPOCTPAHCTBAX, MbI MOIJIH ObI cede npeacraBuTh? UX, mo-
BHIUMOMY, TPH.

IlepBasi — 310 cuj1a BUOpanuu KiaeTok. OHa o4eHb MaJa.

Bropasi — cuiia c:xkaTus KJIETOK, BOSHUKAIOLIAS IIPH MBIIIEYHBIX COKPALLCHHUSX.
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Tperbsi — MHepIUOHHBIE YCU/INS, BOSHUKAIOIINE B TPABUTAMOHHOM I0JIe 3eMJIH
NP COTPSACEHHUH OPraHU3Ma YeJI0BeKa BO BpeMs X0Ab0bl, 0era, NpbI’KKOB H T. 1.
O4eBHHO, YTO BTOpPAs M TPEThsl CHJIbI ABJISIOTCA Han0oJ1ee 3HAYNTEJIbHBIMH 110
BeJIMYMHE U PelIal0OIUMH 110 3HAYEHHUIO.

«..MHJJIMOHBI JIET YeJI0Be4eCTBO He TOTOBHJIO cede HU 3aBTPaKH, HU 00e1bl, HU
yxuHbl. Pazymeercs, He CyIIeCTBOBAJIO CTOJIOBBIX M pecTOpPaHoB. B nmouckax
NUTAHUA 1JIs1 ce0sl M CBOUX JeTell MepBOOBLITHBIN Ye10BeK J0/I5KeH Obl1 Oeratb
Bech JeHb. berarb u 6oporhces. beratb TOYHO Tak, Kak cerogHs 0eraroT 3aiubl,
BosikH. Ho BOT yesioBedecTBO N300pesio Konbe, JyK, HOXK, K0JIeCO, ABTOMOOWJIb,
Ju@T, TUBaH, 00yBb HA Pe3UHOBOM NMoaouBe. 51, KOHEYHO, YTPHPYIO HCTOPHIO
Pa3BUTHA MATEPHATBLHOH KYJIbTYPBbI, HO (aKT ocTaercd (paKkTOM: COBpeMEHHbIH
YyeJioBeK, 0CO0EHHO rOPOKAHUH, IIOJTHOCTHIO 0TOPBAJICH OT 3JIEeKTPHYECKUX
3apsiAoB 3eMJId, B X0/l¢ PAa3BUTHS HHBUIN3ALMHU PACTEPsJI BCe CBOM IPUPOAHbIE
MHCTUHKTBI H 0Ka3aJics nepe] Heo0X0AUMOCTHIO CAMOCTOSITEIbHO 00POTHCS 32
COXpaHeHHe, 0310POBJICHHE U NMPOAJICHHE KU3HH.

B TeueHHe MUJUIMOHOB JIeT B Npolecce IBOJTIOIUHA PUPOAA KOHCTPYHPOBAJIa U B
TeMmIle, Ype3BbIYAHHO JAJeKOM OT TeMIIOB HAYYHO-TeXHMYECKOIo nporpecca,
COBEPIIECHCTBOBAJIA HAIIIM BHYTPEHHHE OPraHbl: cepale, MOYKH, 5KeJTyI0K,
KHMIICYHHUK, MBIIIIbI, MO3roBoe BemecTso. Ho koe-uTo ona, BUAMMoO, He ycneJia
nopadorarb. Bece 3Tu opranbl GopMHPOBAINCH B YCJIOBUSX BICOKOH (PU3NYeCKOi
aKTHBHOCTH — 0era, MbIIICYHBIX COKPaIlleHUii, HeNPepPbIBHBIX (32 HCKIIYeHHEeM
YacoB OT/ABIXA M CHA) COTPSICEHMII OPraHN3Ma B Te4eHHe MHOTUX YacoB.

He naiins npyroro, 6oJ1ee 3(p(peKTHBHOr0 KOHCTPYKTHBHOIO PelIeHusl, IPUPOIa
MMEHHO 3TH, UHEPUMOHHbIE, TPABUTAIIMOHHBIE CUJIBI TPACKH H CHJIbI MbIIIEYHBIX
COKPAICHUH MCI0JIb30BAJIa JAJIS1 OYMCTKH KJIETOK U MEKKJIETOYHBIX MPO-
CTPAHCTB OT BPEIHBIX, sl ObI cKa3aJ1 ruldeIbHbIX, A/l OPraHN3Ma NLIAKOB,
NOCTEeNeHHO HAPYIIAIOIIKX MPOLeCcChl OKNCJICHNS, 00MEH BelleCTB B KJIeTKaX U
310pPOBbeE YeJ0BeKa.

Me:xkny npo4yuM, pa3BuTHE HAYKH U TEXHUKH NPUBEJI0 K BOSHMKHOBCHHUIO
CHUTYalluH, B KOTOPO# B0OOOIIe Hcye3aeT BO3MOKHOCTh KAKHX-JTH00 COTPSICEHUH,
Pe3K0 YMEHbIIAeTC NOTPEOHOCTh B MBIIIECYHBIX COKPALICHUAX U YCHJICHHBIX
onorokax. 5l uMero B BUy KOCMHYeCKHe M0JIeThl, KOI/1a YeJIOBeK 0Ka3bIBaeTcs B
HeBecOMOCTH. /tuTe/ibHOe NpedbIBaHNe B YCJIOBHAX HEBECOMOCTH MOXKeT
NPHUBECTH K MJIOXHM NOCJIeICTBUSIM, I03TOMY KOCMOHABTHI HCKYCCTBEHHBIM
NyTeM BO30YKIAI0T TOKH AeHCTBHUS IS COKPAIEHUs MBI ¢ IOMOIIbI0
CHEeNHMAJIbHO CO3JaAHHBIX /IS ITOM LeJIM TPeHaKepoB, IPUOOPOB U MeXaHU3MOB.
3adem npupoaa co3najia KianaHbl B BeHAX

«AHATOMMA YeJI0BeKa», epBblil y4eOHMK CTy/IeHTa MeJULNHCKOI0 HHCTUTYTA,
04YeHb MOAPOOHO paccKa3bIBaeT 0 CTPOCHUH YeJI0BEYECKOro TejIa, HO He 1aeT
00bsICHEHHs (PDYHKIIMOHAJIBHOM 3aBUCHMOCTH BCeX JieTajieil Halero Opran1u3ma.
MHue kaxercsi, He MeHee MoJie3eH ObL1 0bl y4eOHUuK « KoOHCTpyKIus YesI0BeKay,
No00HO TOMY KaK /Jisl HHXKeHepa-MoTopucTa o0s13aTelieH y4eOHUK
«Koncrpykuus nsurarens». Ho, k coxajennio, KHUru « KoHCTpyKIHsA 4ea0BeKa»
KYIIMTh HeJIb3s1, IOTOMY YTO ee ellle HUKTO He HanucaJ. CoBpeMeHHasi
(pu3H0JI0THs1, XOTH M MPOJABHHYJIACH JAJICKO BIIepel, BCe JKe ele He
pacuudgpoBaia MHOTHX QYHKIIMOHAIBbHBIX 3aBUCHMOCTEl 1 MEXaHU3MOB
AeATEeJIbHOCTH /1a’Ke OCHOBHBIX OPraHOB 4Yes10BeKa. /[0 cux mop, Hanmpumep, He
00bsICHEH MeXaHU3M MbILIEYHOr0 cOKpaleHusi. Bor mouemy MHe xouercsi B
NEePBYI0 04YepeaAb NOPa3MbILLIATh 0 HEKOTOPBIX CKPBITBIX OT IJ1a3 AeTaIAX
KOHCTPYKIHH HAIllero OpraHu3Ma, pa3odparbcs B MeXaHM3Me UX B3aMMO/eiicTBHA
U NPENJIOKHUTH CIIOCOOBI MOMOIIM 3THM JAETAJIAM B UX OYeHb Ba:KHOM padore.
Hrak, nox faBjieHHEeM CHJI COKPAIleHUs CepAeYHOM MbIIIIbI U 000/104€eK apTepuii
CBeKasl apTepHaJIbHasi KPOBb PacIpeae/sieTcs 0 BCeMy Telly YeJ0BeKa yepe3
ceTh apTepuil 1 KAMMJLISIPHBIX COCY0B, MUTAKIIUX KJIeTKH U OTBOASAIINX
NMPOAYKThI 00MeHA BeleCTB.
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B npouecce n1Bu:KeHHS N0 KANMWLISPAM 3TA Ke KPOBb OTHUMAET Y MEKKJIeTOYHOM
JuM@bI 0TOPOCHI peaKIMil OKUCICHUA U HLIAKH, YTO NMPEeBPALIAET APTEPUATLHYI0
KPOBb B BEHO3HYIO.

HyxHo 00paTuTh 0€000€ BHUMAaHHE HA TO, YTO NPH IBUKEHUH 110
MHKPOCKONIMYECKHM KAaHAJIAM KANMJLJISIPOB, HMEI0IHX AuamMeTp okoJio 0,005 cm,
BE€HO3HAasl KPOBb TepsieT MOYTH Bce aaBJeHue (puc. 3), Ha n1Buxxenue ee Biausier
NO/ICOC B AJIbBEOJIAX JerKHX.

Kakum e KOHCTPYKTHBHBIM pellieHHeM NMPUpoa odecneynsia NpoBUKeHUe
BEHO3HOI KPOBH K CepAlly M MOAbeM

ee 0T NaJjbleB HOT 10 0elpa U OT NaJbleB PyK A0 mie4ya? YToObl OTBETUTH HA

Monepeysoe
ceévyekue

| KE.CM
Pl!l: 3 CiJl'.J FHOICH He
MPOKOMHLY ceqeHEdl B aprepnn
B RANRATADAX W8 BEHS  )TOT BONPOC, HY’KHO BHUMATEJIBHO PaAcCMOTPETh

NPO0JILHBIN pa3pe3 BeH JII000# U3 HALLIKX YeThbIpeX KOHeuHocTeil (puc. 4).
Oxa3sbIBaeTcsi, BCS BHYTPEHHSS IOBEPXHOCTH BeH OT NAJIbIEB PYK 10 IJIe4a H 0T
najbLeB HOT /10 0epa Yyepe3 NPOMEeKYTKH 0KO0JI0 YeThbIpeX CAHTHMETPOB
CHa0’KeHa NPHPOJ0H MEeIIOYKAMHU-KJIallaHAMU, NOX00HbIMH CepAeYHbIM
kjanaHaM. OHH MO3BOJISIIOT NMPOIYCKAaTh KPOBb TOJILKO BBEpPX, B CTOPOHY CepAua,
H 3aKPBIBAIOTCS NPH 00paTHOM TOKe (pHC. 5).

Kaxnplii ki1anas 1Jisl MPoxo/Ja KMIKOCTH — JIMIIIHee CONPOTHBIeHHE. 3a4eM ke B
TAKOM CJIy4ae BBOAUTH 22 KJIallaHHBIX CONNPOTHBJICHUsS] HA BeHaxX Hor u 17
CONPOTHUBJICHUI HA BEHAX PYK, eCJIH Moc/ie KANW/JISIPOB NOYTH BCe JaBJieHUue B
KPYIHBIX BeHAaX BooOIe ucyesaer?!

IIpu kaa0M coKpalieHuH MbILIU UX NONepeYHblii pa3Mep yBeJIUYUBAETCS, BEHbI
CKHMAIOTCA MBIIIIAMHU M KPOBb MEXKIY ABYMS KIAlIAaHAMHU YCTPEeMJISETCS K
cepany (puc. 6). Bor kakoe pemenue 3aa4yu npuaymasia npupoaa. Ona
NpeBpaTuJia MbIIIBI B Hacocbl. Kpome 3T0ro, ona npegycmorpesa
pacnpocTpaHeHue N0 HalleMy OPraHu3MYy NPHU KA’KIO0M COKPAILEHUH MbIIIIL
cepAua UMILYyJIbca cJ1adoil BoJI-

HbI 0MOTOKA, BHI3BIBAKOIIET0 €J1a00€e COKpallleHre MBI U JAK01Iero 100aBOYHbI
HMITYJIbC IBHKCHHIO BEHO3HOH KpPoBH K cepany. Ho Takoro ciadoro coxkpamenus
AJIS1 TIOJTHOM OYMCTKHM OT IIUIAKOB Bee 7Ke Hel0cTaTOo4Ho. /[Ba mpumepa 310
AOKAKYT.

Kaxnomy xo4ercsi HHCTHHKTHBHO NOTAHYThCS nocJie cHa. Ho moTsiHyThCcs1 MOKHO,
TOJILKO CHJIBHO HANPATasi MbIIIIBI, TO €CTh BHITCCHSS NPH 3TOM M3
MEKKJIeTOYHOr0 MPOCTPAHCTBA U U3 BeH 00J/1bII0e KOJINYeCTBO CKONMBIIEHCS 3a
HOYb 32IJIAKOBAHHOM KpoBH. Tak ke MOCTYNAlT KOLIKH, COOAKH U Apyrue
skuBOTHBIe. [locsie cHa OHU 00513aTeIbHO J0JIKHBI NOTAHYTHCA. 3HAYMT, BO BpeMs
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CHA, KOT/1a BeHaM MOMOraeT IJIAaBHbIM 00pa30oM cepJe4Hasi MbIIILA, OYUCTKA
KPOBH OT LILIAKOB HE0CTATOYHA.

Eciiu ye10Bek BBIHY:KIEH MPOJIeKATh He BCTaBasi HECKOJIBLKO JIHel, a TeM 0oJiee
He/lesIb, TO BCTATH MocJie §0JIe3HH MPOCTO HeT CHJI, WATH MOKHO TOJIBKO €
IOCTOPOHHEH MOMOIIBIO.

OO0bIYHO AYyMaJIH, YTO cJ1a00CcTh — ciaeacTBue 6o1e3Hu. Ho mociie npoBepku B
HHcTHTYTE KypPOPTOJIOTHH BbISICHHJIOCH, YTO AK€ 310POBBIil CIOPTCMEH,
NMPoJiesKaB B MOCTEJIM Helear0 0e3 IBHKeHUs, He MOKeT XoauTh. Cj1adocTh —
cJIeICTBHE HAPYIIEHUS] HOPMAJBLHOI0 00MeHa BelleCTB B pe3yJbTare
3alVIAKOBLIBAHUSI OPraHU3MA, MEKKJIETOYHOI0 MPOCTPAHCTBA.

Bo3M0:kHO, BbI 00paTHJIM BHUMAHHE HA TO, YTO S TOBO-

Piac. 4 Knanaue 8
BUBe Pue, b Kaanams o sendx s,

Pud 6. Tlpokauka menoanofi KpOOH K CEPANY MYCKYALHLIMI CACATIRME
(CheBa — COKPAULEHAAR MBIILA, COpaBE — paccasbnennad).

PHJI TOJIBKO 0 BeHAX KOHEYHOCTE! H He YIIOMSAHYJI 0 IVIABHBIX «KPOBENPOBOAAX»,
NMPOXOAsILIKX B TyJIOBHIIE K cepany. [louemy ke npupoaa cHadanIa KianaHamMu
BEHBI Y BCEro 4eTBEPOHOroro  ABYHOI0ro MMpa ToJbKO 0T KOHEYHOCTEeH 10
IJIe4eBOro nosica u 10 taza? Kak ’xe BeHO3Hasi KPOBb NPOJABHUIaeTcs K cepany?
Bcenomuum ¢Gurypy 4eTBepoOHOIrux, Y HUX TOPC pPacioJi0:KeH roOpu30HTAIbHO.
CaenoBare/ibHO, KPOBb COKPAaILlleHHEeM MbIIIL HY’KHO NOJHATH TOJBKO /10 Oepa u
1ieya, Jajblie OHA MOoiieT caMoTeKoM K cepany. U 1o, 4To y 4esioBeka, Kak y
YeTBEPOHOI'MX, HET KJIANAHOB 110 TYJOBHILY, — €lle 0IHO CBUAETEIbCTBO TOIO,
YTO MHJLJIMOHBI JIET HA3a/1, KOrAa (popMHUPOBATUCH HALIY OPIraHbl, IPEAKH
YeJIOBEKAa XOAWJIM 110 3eMJIe HA YeThIpeX KOHeYHOCTAX. OTCyTCTBHE K/IANIAaHOB HA
PACCTOSTHUM MOYTH B NOJMeTpa (HEMHOr0 00JibIle, HESMHOI0 MeHbIIIE, B
3aBHCHMOCTH OT POCTa) MOKAa3bIBaeT, YTO 00pa3 JKM3HM HA IBYX HOraxX NpUpoaoH
JJIS1 YeJI0BeKa MpPexyCcMOTPeH He ObLI, YesloBeKka JeHCTBUTEIbHO €031 TPYA.

I'nnote3a aBTOpa 0 POJid KJIAllaHOB

Bbie YIIOMHUHAJ0CH 0 TOM, 4UTO AJIfl BBIBOAA IIVIAKOB U3 MEKKJICTOYHBIX
MMPOCTPAHCTB HY’KHA MOMOIIb U3BHE. Tenepb 1 X049y M3JI0KUTDL CBOIO THIIOTE3Y
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ere 00 OTHOM O4YeHb IPPEKTUBHOM CIOCOOE MCNO0JIb30BAHUSA KJIAMAHOB /1151
00pbOBI CO IUIAKAMHU.

Hauyny ¢ ananorum, Becbma Jajiekoit ot ¢pusuosoruu. Eciu Hago oTKpLITH
OyTBLIKY, KOI'/Ia HET IITONOPA, MPOOKY MOKHO BHIIIMOUTH YIapOM JHUIIA
OYTBLJIKH 0 3¢MJII0 WJIH O JIaI0Hb.

Puc. 7. Cxema npudopa 111 1eMOHCTPALMH IJHEPTUYHOT 0
NPOABHUKEHHNS BEHO3HOH KPOBH BBepX nocJje yaapa Tpyokoii (3) mo guy cocyna (2),
3all0JIHEHHOT 0 KMAKOCTHIO (1).

ITO siBJICHHE 00BSICHACTCS TeM, YTO KOJINYeCTBO IBHKCHUS, PABHOE
NPOU3BeIeHUI0 MACChI ’KUAKOCTH HA ee CKOPOCThb, HANPaBJIeHHOE EPBOHAYAIBHO
B CTOPOHY PYKH, BCTPETHB CONPOTHBJICHHE JIAJOHU, MEHSIET CBOH 3HAK H
ycTpemJisieTcsi B CTOPOHY NPOOKH, BbIIIMOAs ee paHee COOOLIEHHOM KUAKOCTH
JHeprueii, 3a BLIY€TOM NOTEePb HA TPpeHue (puc. 7).

To ke camoe siBJIeHMe TIPON30H/1eT M C BEHO3HOI KPOBBIO, €CJIN 10CTATOYHO
CIWJIBHO YIapUTh Ka0JyKkoM 0 3emJii0. Beeil Macce KpoBH, HaXoasilIelicsl B BEHAX
MesKAy KJIanaHaMH, c0001aeTcs NPH 3TOM CKOPOCTh, HanpasJieHHas K 3emiie. Ho
nocJje yaapa kad/ayka o 3¢MJII0 3Ta KPOBb, OITHPAsiCh HA HUKHAE KJIANAHBI (MBI
y’Ke 3HaeM, YTO B 00PATHYI0O CTOPOHY BEHO3HYI0 KPOBb OHM He IIYCTHAT), JHEPrU4HO
yCTpeMJIsieTCsl BBepPX K cepaly.

B kakmue ke MOMEHTBI )KM3HH YeJI0BeYecKoe TeJI0 H ero BeHbl

HCIBITHIBAIOT COTPSICEHHUS CHJIAMH M YCKOPECHHMSAMHM, HANIPABJICHHBIMH K 3eM.Ie,
B/10JIb TPABUTALMOHHOIO NoJisi? Takue yckopeHHs BOSBHUKAKOT BO BpeMs Oera u
ObicTpoii x0n60b1. Ha puc. 8 noka3ana cxema JBHKeHHUsI HOT YeJI0BEKAa M LEHTPa
TS2KeCTH ero Tesia Bo Bpems Oera. Ilociie Toro kak Hora 0yner BbIOpolIeHa Bliepes
1 Ha Hee NepeHeceTcsl BCA TAXKECTh TeJla, 0epo YeJI0BeKa, a C1eI0BATE/ILHO, H €ro
LHEHTP THAKeCTH OMUIIYT YaCTh OKPYKHOCTH, PAANYC KOTOPOIi paBeH JAJHUHe HOT'H.
IIpu ciaexyromem mare — 10 e camoe. B pesyiibTare HeHTp TAXKECTH YeJ0BeKa
npu Oere u xoan0e

Unknoess

“I,.-"'

1 Puc. 8. Cxema nepeaBu:KeHuUsI 10 IMKJIOUAE EHTPA
TAKECTH (A) Yes10BeKa NPHU XoabL0e u Oere (r — AJmHa HOrH, P - neiicTBylomme
CHJIBI).

ONHUCHIBAET HUKJIOUAY. Y CKOPeHHs IPH 3TOM HalnpasJjeHbl K 3eMJe B Touke P. ITu
YCKOpPeHHUs BO BpeMsi ObICTPOil X0Ab0ObI H BbI3BIBAIOT YAAPhI KA0JIYKOB 0 3eMJII0, a
cJ1e/10BaTe/bHO, YAapbl BeHO3HOH KPoBH N0 KJaanaHaMm. C KaxKkIbIM y1apom
3alNIAKOBAHHAS] KPOBb NMPOTAJIKMBAETCS 110 BEHAM K Cepaly, N0A00HO TOMY, KaK
BbIOpachIBaeTCsl BBepX Npo0Kka U3 OyTHIJIKM NPH yAape JHUIIEM 0 3eMJII0.

Cxema MexaHM3Ma IBHKEHUS Y€J10BEKA M03BOJIAET CALJATH elle 0JJHO MHTEePeCHoe
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HaOmonenne. Kak H3BeCTHO U3 MeXaHMKH, 1JIsl IPAMOJIHHEHHOI0 IBH/KeHHUS TeJla
C MOCTOSIHHOM CKOPOCTHI0 HUKAKOH 3aTPaThl SJHeprumn He Tpedyercs. Ho Bo Bpems
NPAMOJIHHEHHOH X01b0BbI Yesi0BeK ycTaeT. Ha uro Tparurcs ero 3Heprus? Kak
TOBOPHJIOCH BbIIIE, HEHTP THKECTH Y€10BeKa ABUKETCH He NIPSAMOJIMHEIHO, a 110
IHMKJIOH/E, TO3TOMY LEHTP THKECTH IPH KaKAOM LIare MOAHUMAECTCS U
OIlyCKaeTcs NPUMEPHO HA BOCEMb CAHTHMETPOB IIPH JAJIMHe HOT B 1 meTp.

Ecyin npuHATh Bec yesioBeka 3a 80 KNJI0rpaMMoB, TO coBepuiaeMasi pabora
MOAbEMA LEHTPA THMKECTH IPH KasKAOM 1LIare Ha 8 CAaHTUMETPOB OyJaeT paBHa:
80X0,08 — 6,4 kmnorpammomerpa. (He cunrasi TpeHust ¥ NoTeps).

Ecim yesioBek 3a 0AMH Yac nNpoiaer S KMJIOMeTpPoOB, caejaaB 6250 maros, To OH
3atpaTut 6250X6,4, TO ecTh coBepIUT Gecnose3nyro padory B 40 000
KHJIOTPAMMOMETPOB, YTO paBHO MouHocTH B 0,15 jiomaaunoi cuinl! A
YYUTBHIBasi IOTEPH HA TPEHHE NIPH ONYCKAHUM NPH KaKA0M LIare ¥ NpMHUMAS
K03(GPUUIMEHT MOJIE3HOr0 AeiiCTBUS MeXaHU3Ma HOT paBHbIM npuMepHo 0,5,
HEeTPYAHO NOACYUTATH, YTO 001Asl 3aTPAaYeHHAsA MOIIHOCTH OyAeT okoJio 0,3
JIOIIAJUHOM CHJIbI. ITO U BbI3bIBAET YCTAJIOCTb.

PaccmaTpuBasi MexaHu3M X0Ab0bI C HH/KEHEPHOI TOYKH 3pEeHHsl, IPUXOIUIIb K
BBIBO/lY, YTO NIPMPO/JA /ISl YeTBEPOHOTMX M IBYHOT'HX CYylLlleCTB BbIpadoTajia B
KOHEYHOM cYeTe 10BOJIbHO-TAKH HECOBEPIICHHYIO CXeMy MHOT03BE€HHOI'0
yCTpoiicTBa /I epeABUKeHH . ITa cxeMa TpedyeT 00JIb1I0i U3JIMIIHEH 3aTPaThI
JHEPI'uH, CONPOBOKAAINIECSl YCHICHHBIM BbIIeJICHHEM IIIAKOB, KOTOPbIE K
TOMY 7Ke HaJ10 ellle MOAHATH HA BHICOTY B MoJITOpa MeTpa a0 cepaua. [loatomy
BeCbMAa M0JIe3HO HCI0JIb30BATH BHEIIHEr0 IOMOIIHUKA — yAapbl Ka0JyKOM HJIH
BCell CTymHel 0 3eMJII0 BO Bpemsi ObICTpoil X0Ab0b1. Ho /151 3TOr0 HY’)KHO XOAUTH
He COBCEM TaK, KaK MbI IPUBBIKJIM C AeTcTBa. PannonaabHoi xons0e u Oery
HY’KHO YYUThCSl Y TYPUCTOB M Mapa()OHLIeB, Y KOTOPBIX HEHTP TAKeCTH
lIOIllebIFI/IBaeT OYeHb MAJI0 H KAK C.]IeIlCT-

~Puc. 9. lllecTh mocJ1e10BATEIBLHBIX
ABHKEHHMH TeJia P NPaBUJILHOM 0ere 0e3 moabeMa eHTpa TskecTH. Pa3bl
onopsl — /, 2, 3, 4, pa3bl mosiera — S, 6.

BHE 3aTPaThl JHEPIMHU HA NepeJABUKeHNe CPaBHUTEIbHO HeBeuku. [locmorpure
Ha cxeMy Takoro 0Oera (puc. 9). LleHTp TsaKeCcTH ABHKETCH MOYTH NPSIMOJIMHEHHO.
HHTepecHblii moacYeT CyMMAPHBIX H3MEHEHUH JHePIruu, CBS3aHHBIX ¢ 00MEHOM
BeLEeCTB B OPraHu3Me 4ejioBeka, npousseda J. boan. [lockonbky npespamienue
KHCJIOPO/ia B BOAY NIPOMCXOMT MPH YYACTHH ATOMOB BOJA0PO/a U 3JIEKTPOHOB,
001IYI0 BeJJMYUHY NOTOKA JJIEKTPOHOB B HALLIEM TeJIe MOKHO BBIPa3uTh B
amnepax. Mcxoast M3 TOro, YTo B COCTOSIHUM IOKOSI HAII OPraHU3M norpeod.Jsietr 264
KYOMYeCKMX CAHTHMeTPa KHCJIOPOJa B MUHYTY H 4TO Jisi 00pPa30BaHus BOAbI
KaKI0MY aTOMY KHCJI0POJa He00X0AUMBI 1Ba aTOMA BOAOPO/AA U 1Ba )JIeKTPOHA,
9. BoJ1s1 BBIYHCJINI: 32 KAJKIYI0 MUHYTY BO BCeX KJIETKaxX Hallero rejaa K
KHcjaopoay npurekaet 2,86.1022 351eKTPOHOB, ITOT «TOK» 10cTHraeT 76 ammep.
IToabITOoKMM Hamm paccyxkaeHusi. O4HCTKY KJIE€TOK OT HIAKOB IPHPOAA
BBINOJIHSIET TpeMsl npueMaMu: 1) myreM OecnipepbIBHOM, HO 04YeHb cJ1a00it
BHOpaNuM KJIETOK OMOTOKAMH HEPBHBIX MMITYJIbCOB; 2) BHITECHEHHEM NIJIAKOB U3
KJIETOK M MEKKJIeTOYHOr0 MPOCTPaHcTBa Oyaroaaps 60/1bMHMM CHIIaM
COKPAIeHUs] MBI ¥ 3) 32 CYeT JHEPTrUYHOI0 NMPOABHKEHHS HIIAKOB U3 KJIETOK U
MEKKJIeTOYHOr0 MPOCTPAHCTBA HHEPUMOHHBIMH CHJIAMHU BO BpeMsl COTPSICEHHS
YeJI0Be4YecKOoro TeJa (0er, ynmpaKHeHUsl CO CKAKAJIKOM M T. I1.).
Ecyin He HcnoJib3y10TCSl BTOPO#i U TPeTHIl IPHeMbl, TeJI0 OCTENeHHO
3a1JIAKOBBIBACTCS, PAHbILE BpeMeHHU APsAXJeeT H B KOHEYHOM cueTe rHOHeT.
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BuGporumuacruka

Kommniiexke yrpeHHMX (pM3HYeCKUX YIIPAKHEHUH HEapOM HA3bIBAIOT 3aPAIKOI.
JlelicTBUTEJIBHO, 3TO 3apPSAAKa 00APOCTHIO, CBEKECThI0, AKTHBHOCTBHIO HA BeCh
NPeACTOAIIMN J1eHb.

Jlazke JII01M TPEeHUPOBaHHbIE, PU3NYECKHU KpenKHe, 3aHNMAaIoIuecst
HAIIPS’KEHHBIM YMCTBEHHBIM TPYI0M, I10C/I¢ HECKOJIbKHX 4aCOB padoThI
HAYMHAIOT YyBCTBOBATh TS/KeCTh B rosose. Mo3r ycraer.

51 npeJiaraio nNpocToe ynpaskHeHue, KOTopoe MOIyT BBINOJHATD Jaxe Te JI01H,
KOMY 3amnpenieHbl Oer u ObicTpasi Xxoab0a.

Eciu nogHATHCS HA HOCKAX TaK, YTO0bI KA0JYKH OTOPBAJIMCH OT 110J1a BCEro Ha
oauH canTuMeTp (puc. 10), 1 pe3Kko ONMyCTUTHCHA HA 10JI, TO HCNIBITACIIb yIap,
corpsicenue. IIpu 3TOM npousoiieT TO Ke camoe, YTO NpH Oere u xoaboOe:
O0s1arosapsi KJanaHaM B BeHaX KPOBb MOJIYYHT JAONOJHUTEIbHBIA HMITYJIbC JJIS
JABUKEHHMS BBepPX.

JTO ynpaKHeHHe aBTOP Ha3BaJl «BUOPOrMMHACTHKOID).

Takue coTpsiceHUs! Tesla HY’KHO J1eJIaTh He CIiellla, He yalle pa3a B cekyHay. Ilocie
TPUALATH YIIPAKHEHUH (COTPSICEHUI) HYKHO CAeJIaTh nepepbiB B S—10 cexkyHa.
Hu B xoem ciiyuae He cTapaiiTech NOAHATH Ka0JYKH BbIllIe CAHTUMETPA HA/Y
M0JIOM. YIIpasKHEHHe OT 3TOro He cTaHeT d¢¢eKTUBHEE, 2 JIUIIL BBI30BET
HEHY’KHOe YTOMJIeHHe CTyIHeH.

Caumkom 4acTblie COTPSCEHUs TOKe OecnoJiesHbl. B MeKKI1anaHHbIX
NPOCTPAHCTBAX BeH He ycleeT HAKONMTHCS 10CTATOYHAsI MOPUHS KPOBH, U ee
BOJIHA He 3aXJIECTHET CJeAYIIMi «3Tax» BeHbl. [loMHnTe, B HaYaJle ri1aBbl A

iz, Puc. 10. Cxema CcTYIIHM YesIOBEKa
NpH yaape NATKH 00 1noj1. BeHo3Hasi KPOBBb ycTpemiisieTcsl K CepAlLy.

Ecyin oHa OyaeT HaJIMTA JIMIIb /10 MOJOBHHBI, TPOOKY HH 32 YTO HE BBIOUTD.
I'maponmnamuyeckuii ynap Oyaer cJOMIKoM cJad.

IIpu ka»aoM ynpaskHeHHH HYKHO JeJ1aTh He 0oJiee IIeCTHACCATH COTPSICCHUH.
BobinoJiHsiiTe MX §KeCTKO, HO He HACTOJIbKO Pe3K0, YTOObI OHU 00JIe3HEHHO
OTAABAJUCH B roJjioBe. COTpsiceHHs JOKHBI ObITh TAKMMH Ke, KAKHe IIPHPOAA
npeaycmorpesia npu Oere. [1o03ToMy HUKaKOH OMACHOCTH /AJIsl CIMHHOIO XpedTa 1
ero INCKOB BUOPOrMMHACTHKA He npeacTaBiisieT. Moii onbIT 3aHATHIA
BHOPOTMMHACTHKON B Te4eHHUe JecATHIIETHI 3TO MOATBEPAKIAeT.

B TeueHue JHSI peKOMeHAYI0 MOBTOPATH yNpa:kHeHHe 3—5 pa3 1o 0HOi MUHYTe.
CumnTaro, 4T0 BUOPOrMMHACTHKOM MOJIE3HO 3aHUMATHCH JIASIM CTOsIYel U
cuasvei padoTsbl.

TsisecTh B ro/ioBe, BOSHMKAIOLIAsi OT NPUJIMBA KPOBH B pe3yJbTaTe AJIUTEJIbHON U
HANIPSIZKEHHOI YMCTBEHHOIi pa0oThl, IPOXOAMT MOCJIe BHOPOTMMHACTUKH. JTO
00bsICHSIETCS TeM, YTO HHEPUHMOHHbIE CHJIbl JHEPTHYHO NPOIBUTAI0T BEHO3HYIO
KPOBb OT I'0JIOBBI K Cepamy.

YeranocTh NPOXOAUT MOCJIe MUHYTHOTO 3aHATHSI BUOPOTHMHACTUKON BO BpeMsl
noabeMa B ropy. JTH MUHYTHbIE YIIPA’KHEHHUSI PEKOMEHAYI0 1eJIaTh Yepe3 KaxKIble
150— 200 m mogbrema. OcodeHHO 3¢ (PeKTHBHO CHUMAKOT YCTAJIOCTh TAKHe
yIpaKHeHHUs BO BpeMs JJINTeJbHbIX 10X0/10B, IIEIKOM.
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BubporumMHacTuky, o MoeMy MHEHHI0, CMeJI0 MOKHO OTHECTH K JieueOHbIM
BUIaM QU3KYJIbTYPbI. Bbillie 00bACHAIOCH, KAK U T0YeMY NP 3aHATHAX
BHOPOTMMHACTHKOH YAAJSIOTCS NIAKH. Ec/iM NOCTOSIHHO BBINOJHATH 3TH
YIIPa:KHEHMSI, TO BEHO3HbIE KJIANAHBbI IEPECTAIT ObITh «TUXMMHU 3aBOASAMM».
BerpsaxuBanue opraHusmMa, CTUMYyJIHpYyloee 6oJjiee 3JHePruuHoe MyJabCHPOBAHUE
KPOBH B BE€HAX, YCTPaHsAeT CKOIUICHHE HIJIAKOB M TPOMOBI B0O3J1¢ BEHO3HbIX
ki1ananoB. Ciie1oBaTe/ibHO, TPSICKA OPraHu3Ma — 3T0 3(P(PeKTHBHAS NOMOLIb B
NpeaynpexIeHud U JJeYeHUH psiga 00Jie3Heil BHYTPEHHUX OPraHOB, CPEACTBO AJIs
npeaynpes;xxaeHus TpomooduiednTa u faxke uHPpapkTa (MukporpomododiednTa BeH
cepAe4YHO MbILIIbI).

ITO NOATBEPKIAKT BCe CTOPOHHMKH BUOPOTMMHACTUKH. X041y IPUBECTH B
KavecTBe NPUMepPa CBUAETEJbCTBO akaieMuka B. A. AMOapuymsiHa, ycneumHo
MoJib30BaB1Ierocss BUOporuMHacTukoi. (IlucemMo npuBoaNTCA € paspemieHust
aBTOpa).

«/loporoii Asiekcanap AJiekcaHApoBHY!

B nepuoa mexny 1966 n 1969 ronamu s1 HecKoJIBbKO pa3 3a00s1eBaJj
TpoMOogiedonTom. B 1969 roay nocie neuenuss rpomoodiedura B 001bHHAILIE A
CTaJI IPUMEHSATH NpeAJIoKeHHbIH BamMu cnnocod BUOpanMoOHHOI TMMHACTHKH,
Korjaa 00Jie3Hb elle He COBCEeM NPOoILIa.

ITocsie AByX-Tpex MecsilieB NPUMeEHEHHS 3TOI0 MeTO/1a MPOLLIN Bce ciebl
nocjenaHen 0osesnu. Ilocsie 3T0ro y MeHsi HOYTH yaKe 1BA roAa He ObLI0
TpoMOOdieduTa. MHe KaxkeTCs, UTO npeaiaraeMbiii Bamu cnocod neiicTBUTEIbHO
MOMOraeT NnpeaynpexnaaTb TpomoogieOuTHbIC IBJICHUS...»

B nepuoanyeckoii neyaT s HepeAKo BCTPeYal0 cOO0IIEHUs, KOTOpPbIe
MOATBEPHAAIT MOJb3y TPACKHU, BUOpanuu opranusma. [lpuseny onHo takoe
cooluIeHne, omy0JIMKOBaHHOE B ')KypHaJie « Texunka — mosaoxexu» Ne 7 3a 1974
rojx nojx HaspanueMm «Bepxom ot mapaanuay.

«B 1952 roay Ha OmmMnuiickux urpax B XeJJbCHHKH cepeOpsiHYI0 MelajIb B OTHOM
U3 BU/J0B BEPXOBOil €3/bl 3aB0€BaJIa aBCcTpauiicKkas cnoprcmenka JI. Xapreisb.
KakoBo e 0b110 H3yMJileHHe My0JIUKH, KOT1a CTAJ10 H3BECTHO, YTO 3Ta
CIIOPTCMEHKA B 1eTCTBE NepeHecia MOJUOMUENT U /10JIr0e BpeMsl JIexKAIa B
napajauye!

Ycenex Xapresib HATOJKHYJI MeIUKOB HA MbIC/Ib JICYUTh MOCJEeACTBUSA Mapajanya ¢
NOMOIIbLI0 BepxoBoii e31bl. U onbiThl, npoBoaumbie B I'/IP, Aurauu, llIBeuuu u
TIosutananu, yxe mo3BoJISIOT TOBOPUTH O MOJIOKUTENbHBIX Pe3yJIbTaTaX
CIIOPTHBHO-TepaNeBTUYECKO MeauUuHbI. Tak, B oaHy u3 kiauHuK @PI" moctynu
ABEHAANATWIETHUI MALMEHT € Cepbe3HeH UM HapylIeHueM KOOPAMHALNH
ABMKeHUH. MaJIbYHMK He MOT ¢/1eJIaTh OJJMH 00JIblle MATH-1IEeCTH IIAr0B, TEPSJI
PaBHOBecHe OT MaJIeiilIero ToJ1YKa, pedb ero 0bl1a HeBHATHOM, U0
HelpepbIBHO MOAePruBaaock. Jlajke Bpauu U CielHAJHUCTHI 110 JiedeOHOMH
THMHACTHKE He BEPUJIH, YTO peOeHOK KOraa-Hulyab npeoaoJieet Heayr. Ho yxe
nocJje NATHAAUATH YPOKOB MALMEHT JePKaJicsl Ha JIoaau 0e3 MoCTOpPOHHeH
nomounu. [lociie TpUALATH NATH YPOKOB OH Yy’Ke MOT CaM BBINOJHATH HECJI0KHbIE
THMHACTHYeCKHe YIIPaKHeHHus U cjie3ath ¢ jJomaau. [locie naTuaecsiTu ypokos
OH y’Ke CMeJI0 IyCKAaJI JIOIA/Ab IaJIONOM.

CrnenmanucTel CYMTAIOT, YTO, XOTS BepX0Basi €3/1a MOJHOCTHIO He U3JIeYHBaeT
NMOCJIeICTBHI Mapajnya, OHA 0Ka3bIBaeT OIPOMHOE MO0JIOKNTEIbHOE BJIUSIHUE HA
NAlMEeHTOB, YKpeIisis UX o01iee (puznyeckoe COCTOSTHUE).

3akir04asi pacckas 0 BUOPOrHMHACTHKE U €€ BO3J1CHCTBUH HA OPTraHU3M
YyeJIoBeKa, X04eTcsl 1aTh ellle TaAKhe COBEThI: BO-NlePBbIX, 3AaHUMAsSICh
BHOPOTMMHACTHKOM, C;KUMaiiTe MOKpem4e 4eJ1KCTH; BO-BTOPBIX, CTApalTeCh He
AeJaTh YNPaKHEeHUi nocpeauHe KOMHATHI. Jly4le BHINOJIHATH UX B IBEPHOM
npoeme, rjae moJ ’*ecrye, YTo00bl He BbI3BATh HAPEKAHUI coceeil, )KUBYIIMX MO/
BaMH.

Kaxk nago oerarthb
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Hu o onHoi1 13 onyJIsipHbIX OpoOILIIOpP, PpeKJIAMHPYIOIIMX 0er, He CKa3aHo, KaK
Ha/J0 XOAUTh M Kak 0erarh. Tenepsp, 1 HAIEHCh, KAKIAbIH YUTATEJ]b MOMMET, YTO
IUIaBHAasl, MeJAJICHHAs] X0Ab0a «CAaMOTEKOM» — TAaK B 00JIbIIMHCTBE CBOEM
NepPeABUTAIOTCH MOKUJIbIE JIIOAU — J10J’KHA BbI3bIBAThH OLIYIIEHHE YCTAJIOCTH, TAK
KAaK IUIAKW U3 OPraHu3Ma yIaasoTcs m10X0. Eciiu ke Bo Bpemsi NpOryJiku, mycTb
Ja’ke HA KOPOTKHUX 0TPe3Kax NyTH, UATH 001po, OBICTPO, KPYNHBIMH LIATAMH,
CTapasiCh CTYNATh KaK MOKHO ’KecT4e, ONMPAsICh HA KA0JIYyK M CTaBsl HOI'Y Ha
3eMJII0 BCeH CTYNHeH, YTO0bl CHIILHBIMHU COKPAILIEHUSIMUA MBI, 4 TAK/Ke
ylapamu, COTPSICCHUSIMHM BCero TeJia BbI3BATh Pe3KYI0 OJHONECHHYI0 OYUCTKY
OPraHu3Ma OT LIAKOB, TO MOCJIe TAKOM NMPOryJKH Y€eJ0BEK YyBCTBYET He
yCTAJI0CTh, a 00APOCTH M NPUJIUB CHJIL.

Tak ke :KecTKO HYKHO CTABUTH HOI'Y Ha 3¢MJII0 UJIH ITOJI, IPEUMYIIIECTBEHHO HA
Ka0JIyK, BO Bpemsi Oera, 0era Ha MecTe ¥ IPH JIO0bIX YIIPAKHEHHUAX € NPbIKKaAMU.
ber «Ha npInmo4ykax» He Moje3eH, TAK KaK COTPSICEHUs 0C1alsII0TCs
HANPSKEHHeM CTYIHeil, OHM YTOMJISIOTCS, 2 OYMCTKA OT IIJIAKOB YXYyALIAeTCs.
Joist npuoOpeTreHuss MAKCMMAJIbHOM 00POCTH U 310POBbS JKeJIATEJIbHO €’KeJHEBHO
Ooeratp 15—20 MuHYT N0 2—3 KNJIOMETPA, CTAPASCh CTABUTH HOTY HA MATKY KaK
MOKHO KecTye.

K Gery Hano npuy4aTbcst 04eHb OCTOPOKHO M NMOCTENEHHO.

B nepBblii 1eHb c1e1aTh 1ecATh OBICTPBIX IIAT0B, IOTOM, COTHYB PYKH B JIOKTHX,
5—10 maros 6erom. JIpimaTh HaJA0 cnokoiiHo. Ha nBa mara — Baox HocoM, Ha
JABa MIara — BbIAOX Yepe3 poT. Koraa nosiBuTcst «<BTOpOE AbIXaHUE», BA0OX U BbII0X
HA/10 1es1aTh JJIMTeJbHee — Ha YeThbIpe mara. [lo mepe npucnocodaenus
OpraHu3Ma K 0ery oTpe3ku JJisl X0AbObI IIATOM HYKHO YMEHbIIATh, U, B KOHLIE
KOHIIOB, BbI HAYYHTeCh IP00erarh 1o ABa-TPpHU KHJIOMeTpa B ieHb. [loxxuibie
JIFO/IM 10JIKHBI BBINOJIHSATD 3TO

yIpaKHeHHue, Yyepeays O0er H miar 4yepe3 Kakable MOJITOPbI MUHYThI.

IIpu 3TOM 04YeHb Ba:KHO OTMETHUTH ellie ¥ TO, YTO TaKOii 0er moJie3eH HAIIUM
BHYTpeHHHMM opranam. Cepaue, KeJIy10K, KHILIEYHUK, IIe4eHb, TOYKH U Jpyrue
OpraHbl HalIero Tejia B TeYeHHe MUJIJIMOHOB JieT GOpMHPOBAJIHCH B YCJIOBHAX
04YeHb BBICOKOH IMOABUKHOCTH Y€JI0BEKA, B YCJIOBHAX €KeJHEBHbIX COTPSICCHUI BO
BpeMs Oera, ObICTPOH X01b0bI, NIPBIKKOB, ¢AMHOOOPCTB U Tak AaJee. [lodTomy
ceifuac, Ipu HaIIeM cCHAsYeM 00pa3e JKH3HH, BCe ITH OPIraHbl HY)KIAIOTCH B
MOMOLIH /ISl OYMCTKH UX OT 1IJ1IaK0oB. UM Toke HY’KHO KaK cJieAyeT
«BCcTpsXuBaThes». Hu nevyenb, HU MOYKH, HU TeM 0oJ1ee cepane HHBIMHA MYTSIMHA
«IIPOMBITBY», KIIPOYMCTUTHY Hesb3s. [lo3ToMy 51 cunTalo, YTO ¢ MOMOLIbIO Oera u
ObICTPOIl X0AL0BI HA BO3yXe 110 MOCH CHCTeMe HJIH, eCJIU I0roJa He Mo3BoJIseT,
Oera Tpycuoi M Xoab0bI HA MecTe B KBAPpTHPe MbI CO3HATEJILHO CTUMYJIMPYeM
NMPoLecCchl CAMOOYHIIEHHUS HAIIMX BHYTPEHHUX OPIraHOB.

Ho 51 eme pa3 noBTopsio, k 6ery Hy’KHO NPUY4aTh OPraHU3M O4eHb OCTOPOKHO U
NOCTENeHHO, HHAYe MOKHO NPUYUHUTH ce0e 00161101 Bpen,

S cuuTalo, YTO NpearaeMble MHOIO YIIPAKHEHHUS HY’KHbI He TOJIbKO MOKHJIbIM
JoasiM. Ecjim MBI XOTHM BOCIIMTATh BHIHOCIHBBIX MOJIOABIX JIIOEH 1 BOMHOB, TO
OJHUM M3 3BeHbeB X PU3N4eCcKOl MOATr0TOBKH J0JI:KeH, 10-MOeMYy, CTATh
e:kelHeBHbIN Oer B TeueHue 30 MUHYT, He MeHee -C OIIOPO HOI'M HA CTYIHIO M HA
naTky. Takue ke ynpakHeHusi 04eHb HYKHbI Halllell MOJIO/1e:KM — IIKOJbHUKAM,
CTYICHTaM H, 5l yBepeH, IPOCTO He00X0AMMBI VI BeAyILIUX CHAAYNI 00pa3 :KU3HHU
HNHKEHEPHO-TeXHUYeCKUX PAa00THMKOB, YUEHBIX, B IPAXJICIOLLEM Tejie KOTOPbIX
sKH3Hb CJMIIKOM 4acTO 00pbIBaeTCs, KaK 3TO HM 00MIHO, MMEHHO TOI1a, KOraa
MO3T NpHodpeTaeT MAKCUMAJIBbHYI0 HH(POPMALHMIO H ONIBIT.

I'masa III O POJIM BUOTOKOB

Buoroxu u 00MeH BenecTs
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KakuMm 0bI Ts12KeJIbIM HU ObLJI0 PAHEHHE KOHEYHOCTH, JIIO00r0 XUpypra B epBylo
ouepeab BOJIHYET, 11eJI I HepB, Ero B nepByio ouepenb Ji000ii ieHOi cTapaercs
CIacTu

Bpay, Eciin 310 y1aercs, KOHEYHOCTHh MIYCTh MeJICHHO, HO BCE K¢ BO3BPAILAETC K
HOPMAJILHOI 1eAITeJIbHOCTH, a €CJIM HePB Mepepe3aH, TO OHA MOBHCaeT KAK IJIEeTh.
Ka3zanoch 0b1, apTepuaibHOEe M BEHO3HOE KPoBooOpaleHue He HapyeHo. KocTb
nesa. [loueMy Ob1 KOHEYHOCTH MOCJIE 32:KMBJICHUS PAallbl HE 0CTABATHCS 3/10POBOIi
ewe gouarue roabi? Ho 3Toro He npoucxoaut. Mplmbl IOCTENEHHO XYACHOT, KAK
TOBOPSAT, BbICHIXAIOT. /[e/10 B TOM, 4TO BCJIeACTBHE HAPYIeHUs] 0MOTOKOB
npekpamaercss 00MeH BellecTB B TKAHAX.

Ho BoT apyroii npumep. Mo.1010i Yes10BeK, 00,1a1a101IHI C1a0bIMH,
HEPa3BUTHIMHU MbIINIAMH, HAYUHACT CUCTEMATUYICCKHU 3AHUMATLCH FraHTECJIAMMA,
MOTOM IITAaHroi. Yepe3 HeKOTOpPOE BpeMsl €ro CHJIbl BO3PACTAIOT U MbIIIIbI
SHAYUTECIBHO YBCJINIYHUBAKTCH B BECE H pasMepax.

CoBpeMeHHasi (pU3H0JI0THS BCe ITO 00bsACHAET TaK. J1J1s TOro 4To0bl COXpaHUIACh
HOpMAaJIbHAsI CTPYKTYPa U PaGoTOCNOCOOHOCTH MbIIIIBI UJIH JTH00r0 IPYyroro
OpraHa, OH J10JI2KeH /1efiCTBOBaTh. A JIJIf1 TOr0 YTOOBI OH JeHCTBOBAJ, K HEMY
AO0JIKHBI MOJAX0AUTDH HEPBHBIC HMITYJ/IBCHI OT HeHTpaﬂbHOﬁ HepBHOﬁ CUCTEMBI.

B nepBoM npuMepe HepBHbIE HMITYJIbCHI HE MOTJIM IOCTUTHYTh TeX MbIIIIII,
KOTOPBHIM OHM MPeAHA3ZHAYAINCH, TOTOMY YTO YTh 0KA3aJICA nepepe3aHHbIM. Bo
BTOPOM cJIyyae HEPBHAS MbIIIECYHASA eSITeJIbHOCTh BbI3bIBAJIACH YCHJIEHHBIMH
HEPBHBIMHU UMNyJabcaMu. UMeHHO 3T0 MOBBHIIIAJIO0 00MEH BelleCTB B MbIIIIAX U
YBEJIMYHMBAJIO UX pa3Mepbl. Ye10Bek CTAHOBWICH CHJIbHEE.

Takum o6pa3zom, U 3T0 10Ka3aau (PU3NOJIOTH, C TOUKHU 3PEeHHs] BJIUSHUS HEPBHBIX
HMIIYJIbCOB HA 3I0POBYI0 KU3Hb YeJI0BeKA NMOCTOSIHHOE IBHKeHUe, pusndeckast
KYJbTYPa UTPAKOT PEeNIAIONIYI0 POJib, K00 OHU TPEOYIOT MOCTOSTHHOTO HANPSIKEHUs
MBIIIL, YTO BO3MOKHO TOJIBKO 0J1aroapsi yCHJIeHHbIM HEPBHBIM MMITYJIbCAM.
OTcrona sicHa Hepa3pbIBHAS CBSI3b MEXKAY 3JIEKTPOOOMEHOM U 00MEHOM BellleCTB B
KJIeTKAaX.

JleT MHTEHCUBHO U OecnpepbIBHO ABUTal0TCs1. B 3TOM nposiBisieTcst ux
HEOCO3HAHHOE CTPeMJIeHHEe YCWINTh 00MeH BemecTB 0uoToxkamu. IloaBukHbIi
pedeHOK Bceraa kpemnue, 3noposee. [loaromy npukazom: «Ilepectannb BepTeThes,
MOCH/IM XOTh MUHYTKY CIIOKOWHO0)» — POAUTEJISIM HY’KHO I0JIb30BAThCS
OCMOTPHUTEJIBHO. JTO Belb BMENIATEILCTBO B MPOIECC POCTA KJIETOK pedeHKa.
BoaeBast ruMHacTHKa

E:xenHeBHO yTPOM sl MUHYTHI TPH 3aHMMAaIOCh Pa3padoTaAHHOI MHOIO BOJIEBOI
THMHACTHKOW NMPSIMO B MOCTeJM. /[Ba MM TPH pa3a B IeHb NOBTOPHIO ee, CHAS B
KpecJje y NHCbMeHHOro croJja. [lo MoeMy MHEHHI0, ITOH T’MMHACTUKOMH MOJIe3HO U
JAa’ke He00X0AMMO 3aHHUMATHCH TaKKe BO BpeMs 00JIe3HH, KOI/1a BPa4oM
MPONUCAH MOCTEJIbHbIN PeKnM.

CunepBa HaJ10 pacc1aduTh BCe MbILIIBI, 2 3aT€M MOCTENEHHO Npe/ieIbHO
CWJIbHBIMHU BOJIEBBIMH MMITYJILCAMH Pa3 MO AeCATh HANPATaTh UX He IBUTasICh.
CHavaJia Hal0 HANIPATaTh MBIIIIbI NAJbIEB HOT, IOTOM HKPOHOKHbIE MBI,
3aTeM MOC/1e10BATEIbHO HANPSITaTh MbILIIbI ;KUBOTA, TPYAH, lieH, pyk. [Ipu 3THx
YIPAKHEHUSIX MBIIIIbI J0JKHBI PACIIMPATHCH U «MTPATh», KAK Y CHJIaveil B
nMpKe.

Takasi BoJieBasi THMHACTHKA 0KA3bIBAET KOMILICKCHOE BO3/1eliCTBHE HA OPraHU3M:
C O/IHOI CTOPOHBI, BO30Y:K1aeT 0H0IJIEKTPUYECKHe SIBJIEHUS B KJIETKAX, YTO
yCWJINBaeT 00MeH BellecTB, a € APYroid — MmoMoraeT MbIIIIaM U BeHaM
U30aBJIATHCS OT NLJIAKOB,

He ciexyer 3a0b1BaTh, 4TO BO BpeMs B0JIeBOil THMHACTHKH He00X01MMO 0co0oe
BHMMaHHe 00palliaTh HA pAaBHOMEPHOe U I1y0oKkoe Abixanue. Ha kaxabie naTh
COKPAIlleHU#l MBI HY>KHO J1eJIaTh OJAMH BA0X H HA ATh — BbIJI0X.

JIbIxaTejibHasi THMHACTHKA
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JIpIXaHHe UrpaeT 04YeHb 00JIBIIYI0 POJIb B BOJIEBOIl THMHACTHKE.

S pa3nesisii0 MHeHHEe MHOTHX Bpaueil, (u3H0J10roB U ClENHAJIUCTOB JiedeOHOi
(pHU3KYIbTYPEI, KOTOPbIE HACTOPOKEHHO OTHOCATCH K THMHAacTHKe iHoros. Ho
MOJIHOCTHIO 0TOPACKLIBATH ONBIT APeBHel (PU3nYecKoil KyJIbTYpPbl, BUIUMO, HE
ciaeayer. ITO Kacaercsi IPMMEHUTEIbHO K MOeil cucTeMe HEKOTOPbIX 3JIeMEHTOB
AbIXaTeJIbHOM rUMHACTUKU. HyKHO TOJIBKO 0TYETJINBO NPEICTABUTD, IOYEMY ITH
3J1eMEHTHI MOJIe3HbI M YTO IPOMCXOAUT B OPraHu3Me NpH r’1y00KoM BAOXe U
BbII0Xe. KcTaTn ropops, mkoJia IbIXaHUs XapaKTepHA He TOJBKO I CHCTEMBbI
yIpa:kHeHUH oros. be3 NpaBUJILHON OCTAHOBKH JIbIXaHUSA HEMBICIUMbI HH
CIIOPT, HU (pU3HYecKass KyJbTypa BooOILe.

Korna Bl npocHeTech M CJ1aK0 NOTSIHETECh, HYKHO

Puc. 11. I'pynodpromnas
nperpaga B nogHaToM noJioxkennu (I) m B omymennom (U): 1 — nnadgparma; 2 —
cepaue; 3 — OpPOLIHbIE MbINIbI.

Jiedb HA CIIMHY U MpeAebHO paccja0uTh Bce MBIIIIBI. 3aTeM ciaeayeT ¢Ae1aTh
BO3MOKHO 00J1ee I1y00KHil BI0X, BHINSATHB BBePX I'PY/IHYIO KJIETKY, M0c/Ie Yero
COKpAallleHHueM MYCKYJI0B OPIOIIHOIO Mpecca OTTAHYTh Auadparmy, pa3aesomyro
M0JIOCTh KUILIOK M KeJyAKa, 10 npeaena kHu3y xuBora (puc. ). Ilpu 3rom
OPIOLIHOM Mpecc CHJIBLHO HAKMeT Ha KNIIEeYHYI0 m0J10cTh. Haxxnum
PACHpPOCTPAHUTCS HA BCe BHYTPEeHHNE OPraHbl: MOYKH, lleYeHb, CeJIe3eHKY,
MOIKEJYAOYHYIO 2Kejie3y M Ip. ITOT CBOeoOPa3Hblil npecc 0y/AeT BBIKUMATDH U3
KJIETOK M MEKKJIETOYHOI'0 MPOCTPAHCTBA BHYTPEHHUX OPraHOB HAKOMUBIIKECS 32
HO4b nu1aku. Hasxxum nuadgparmMoil Ha KHIIEYHYIO OJ0CTh J0JKEH
CONPOBOXKIATHCSA KAK Obl BHINSTYMBAHUEM KUBOTA: YeM 00JIblIIe, TEM JIy4llle.
Yro0bI Beeneso oBJIageTh HCKYCCTBOM BOJIEBOIO IBHKeHUs1 AuagparmMoii BBepx-
BHH3, HY>KHO MHOTOKPATHO MPO/ieJiaTh 3TO yIPa:KHeHH e, IPOU3HOCH
OJHOBPEMEHHO CJIOBA BCJIYX M He NpepbiBasi AbIXaHNs (BbINSTYMBAHUE )KUBOTA
HMKAKOI'0 OTHOIIEHUS K AbIXaHUIO He uMeeT). 5l 0CBOWJI 3TO ynpaxKHeHue B
TedeHHue HECKOJIbKHX JHeMH.

Ho BepHeMcs K MPpaKTHKe AbIXaTeJbHOW rTMMHACTHKH. Jleska Ha cniMHe, criepBa
HY/KHO CAeJIATH IVIyOOKHH BI0X, IOTOM YCHJIMEM Aua(parMbl HAAyTh )KHUBOT.
Teneps 3agep:kuTe AbIXaHue HA 3—5 ceKyH/I, YTOOBI 10/ JaBJIeHHEM HJIAKH
ycneJu MOKUHYTh Te MeCTa, I/1e OHU ocesiH 32 Ho4b. Ilociie 3agepxkn BbIAbIXaliTe
BO3/1YX J€CATHI0 MAJIEHbKUMH MOPUUSMU, IPOTAJTKHBAs €ro ¢ CHJI0i CKBO3b
IUIOTHO CKAaThIe I'y0ObI TaK, YTOObI BeCh "KUBOT HHTEHCUBHO J1€CATH

pa3 koJiedasicsi. B 3ToM Mmaccaxe (COTpsicCeHMHM) BHYTPEHHHMX HelOABUKHbBIX
OPraHoOB U KPOeTCs BCS M0J1b3a AbIXaTeJIbHOM TMMHACTHKH. MeK1y npo4um,
TAKOM 7Ke MAacCcak MPOMCXOANT U B TOT MOMEHT, KOoraa Mbl cMeemcsi. OTcroga
CTAHOBHUTCH SICHO, I0OYeMY M3/IpeBJie CMeX CUHTACTCH MOJe3HbIM.
DU3HO0JOTHYECKUH CMBIC/ AbIXaTeJIbHOI THMHACTUKH, a IPYTMMHU CJIOBAMH,
Maccaka OpraHoB OPIOUIHOM MOJIOCTH € MOMOIIBIO TUA(PArMbI COCTOUT B TOM,
YTO BO BpeMsl 3TOr0 yNpaKHeHHs yJIy4YllaeTcsl HaloJJHeHHe cepAna KpoBbIo, a
yeM 00JIb1IIE cepALe MOJIYYHUT ee, TeM 00Jible BHIOPOCHT BO BpeMsi COKpallleHUsI B
aopry.
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51 NOBTOPSAIO 3TH yNIPA’KHEHUS He TOJbKO YTPOM, HO KAa:KAbIil eHb ellle U Be4epoM
nepex cHOM. UTo0bl He MePeyTOMISATHCSH, JOCTATOYHO YTPOM M Be4epoM JeJIaTh 10
10 riry0oxkuX BI0X0B M MyJIbCHPYIOIINX BbI10XO0B.

S omymaro BOT elle KaKyI0 M0JIb3y OT PeryJsipHbIX 3aHATHIH IbIXaTeJIbHOM
THMHACTHKON. Panblie y MeHs1 ObLIH YacThle cepAeYHble IPUCTYIbI, YUYallleHHOe
cepaneduenue. Ilpoanaan3upoBaB MeXaHHUKY JAbIXaTeJbHOH THMHACTUKH U ee
CJIe/ICTBYS, S IPUIIE] K BBIBOAY, YTO COKpallleHHe MbILII OPIOIIHOIO mpecca
MO2KeT MOMOYb JIMKBHANPOBATH Cep/ieYHble HEOMOTaHusl. X0/ PacCy:KIeHul ObLI
ciaeayrommi. J[is Hamero cepana NpuMpoAoOl 0TBEJACHO -IIPOCTPAHCTBO —
cepaeYHasi M0JI0CTh, — OrPAaHUYEHHOE JIETKUMH U IPYA00PIOIIHOI nmperpaaoii.
IIpu coxpaieHnu cepedHOH MBIl KPOBb 10/ 00J1bIIMM JaBJeHUEM
BbIOpackiBaeTcs B aopty. Ho, pacimmpsisicb npu pacciiadjieHum, cepaedHast
MBIIILA HE MOKeT 0Ka3aTh HUKAKOI0 1aBJIEeHUs HA CTEHKH CepPAeYHOi MOJIOCTH.
Ecan 00beM mosiocTy MaJsi, TO M KPOBH cepAaue 3acoceT HeMHOro. Eciin 00bem
00J1b1110¥, TO ¥ OPLHSI KPOBU COOTBETCTBEHHO Oyaer Ooabmeii. Ilpn
KOHCTPYMPOBAaHUM JHapparMbl — rpyA00pOLIHON Nperpajabl — MNPUPOAA, K
COKAJICHHI0, HA/IeJINJIA ee CJIUIIKOM 00JIb1I0I YYBCTBUTEIBLHOCTHI0. Bo Bpemsi
IMOLMOHAJIBLHBIX BO30Y:KIEeHUI, IPU UCIyTe, BOJITHEHUH, Pe3KOM pPa3rosope u 1o
Mepe CTapeHus YesioBeKka JuadparMa nmoJHNMAaETCsl U cepiedHas MoJioCTh
COKpamaercs.

B mo3roBoM BeuecTBe NPUPOAOI CO34aH aNNapaT, peryJupyrommi MUHYTHBIA
00beM KpOBH, HEOOXOAUMBIHi VISl ;KM3HU KJIETOK YeJI0BeKa M /ISl COBepPLIeHUs UM
padoThl. JTa peryJiMpoBKa MOKeT OCYIIeCTBIATHCS TOJbKO H3MEHEHHEM PUTMA U
CHJIBI Ccep/leYHbIX UMIYJIbCOB. Eciin kpoBH Maji0 — OMeHHe cepALa HYKHO
YCKOPHTD, YCHJIUTD, €CJIH

MHOTI0 — HaJ0 3amMeIuTh. [loaToMy npu kaxaoM nogbeme quadgparmsl 1
COOTBETCTBYIOIIEM YMEHbIICHNH CePACYHOM MOJIOCTH yYAIaeTcs myJabe. Y
HEPBHBIX JI0/eil 3T0 BbI3bIBaeT ucnyr. Ot ucnyra nuadgparma noJHUMaeTcs elle
BbIIIIE, 00bEM CepAeYHOM MOJIOCTH elle 00J1ee COKPAIIAeTCs, IYJIbC y4alaeTcs.
HacTtynaer cocrosinue, KOTOpoe 00/IbHbIE HA3LIBAKOT CePieYHbIM MPHUCTYIIOM.
Hepenxo oH 3akanuuBaeTcsi Cepbe3HbIMH MOCIEACTBUSIMH.

! BoT 51 3aayMalicsi: MOKeT JIM YeJI0BeK 0e3 MOMOIIU Bpaya ObICTPO NPEeKPaTUTh
cepaeuHblii npuctyn? Cyurarw, 4o MoxkeT. /I 3T0ro 10cTaTO4HO HEMeIJIeHHO
nocJjie Ha4aJia yCKOPEHHOro cepAue0ueHns 1JIsl 0UepeaHOro pacliupeHus cepana
NMPeI0CTABUTH €My KaK MOKHO 00JIbIIUI 00beM cepieqHOH mo10cTH. MexaHu3sm
AeHCTBUS IbIXaTeJbHONH TMMHACTUKH MOJACKA3bIBAET: HY’KHO CAeJATh I1y00KHid
B/10X, BBINSITUTH KUBOT U M30 BCeX CHJI 32/1€PKATh €ro B 3TOM I0JIOKEHUH B
Tedenne 2—3 cexkyHa. [lorom noBTOPUTH 3TOT NpHUEM ellie ABA-Tpu pa3a. Peako
NMPUXOAUTCHA NPUOEraTh K 4eTBEPTOMY HHMKJIY, TAK KAK M TPeX BIIOJIHE J0CTATOYHO
AJ1s1 o0ecnievyeHUsl TAKOW MPOKaYKU KPOBH, IPH KOTOPOIi cep/ile CHOBA 3apadoTaer
B HOPMAJLHOM PpUTMe. DTOT NPOCTEHIINI MeTOX B TeYeHHe TPUALATH JIeT
MOMOraJjl MHe U30aBJISITHCS OT CepAEeYHbIX MPUCTYNOB, ISl JUKBHIAIUH KOTOPBIX
PaHbIIEe NPUXOINJIOCH BbI3bIBATH «HEOTJI0KKY» M JIEYUTHCH B 00JIbHUIIE.
Baarogapsi peryJsipHbIM 3aHSITHUSIM IbIXaTeJIbHOI THMHACTUKOI IBAXKIAbI B 1€Hb,
YIPA:KHEHUSIM B PACTSZKeHUH AuadparmMbl odecneynBaeTcsi 3JIaCTUYHOCTD
rpy/100PIOLIIHOI NPerpajabl, yBeJIHUHBaAETCS 00beM cep/ledHOH M0JI0CTH,
YMEHbIIAETCS ONACHOCTh BOSHUKHOBEHHUS CeP/IeYHbIX NPUCTYNOB.

OnaHaxabl s BUEJ JOKYMEHTAJIbHBIN (PUJIbBM 0 TOM, KaK KEHIIIHHA, UMeBIIAS
NMOPOK MUTPAJIBHOI0 KJIANAHA U CEPACYHYI0 HEJOCTATOYHOCTh, H3JIEYNJIACH OT
3TOoro Heayra. CHauajia oHa cTapajiach KaK MOKHO MeHbIIIe JBUTaThCSl M BeJia
MOJIYNOCTeJIbHbIN 00pa3 :xu3nu. Ho BOT ee yroBopu/im 3anucarbcsi B rpyniy
Jie4eOHOM T’MMHACTHKH VISl MOKUJIBIX JIloJel Ha cTaauone uM. B. U. Jlenuna B
Jly:knukax. Uepe3 HekoTOpOe Bpemsi JiedeOHas (PU3KYIbTYPa, AbIXaTeJdbHAas
THMHACTHKA M Oer U3/1e4HJIN ee, YTO MOATBEPKIAAT0CH CAMYEeHHeM IBYX
PEHTTeHOBCKMX CHUMKOB — /10 U 1ocJie 00J1e3HH, 10 1 M0CJIe HA4aJ1a 3aHSATHl
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(pu3KyJIBTYpOIi MO HA0/II0ICHHEeM Bpaya,

Cama npupoaa c 31oii 00J1e3HbI0 He 00P0JIACH, IOKA BHEIIHUE (PAKTOPHI —
¢pu3nueckas KyJbTypa U CIOPT — M0 BOJIe YeJIOBEKA He MOTPed0BaJIH OT cepaua
padoThl ¢ 0oJibIIeH HArPY3KOH. ToTyac ke B KiJIeTKax HavyaJjcs nmpouece
nepecTpoiiku, NpUCIocodIeHus.

JIr0o0ii npouecc nepecTpoiku Tpedyer U3BECTHOI0 BPEMEHHU, OCTENEeHHOCTH.
IHo3TOMY 0CO3HAHHYIO NEPECTPOIKY JIIOOOI0 CBOEro0 OPraHa ¢ noMoIlbIo
BHYTPEHHHX pe3epBOB OPraHM3Ma Ye/I0BeK 00513aH OCYIEeCTBJIATH YPe3BbIYAHHO
OCTOPO’KHO U MOCTENEHHO, YTOObI He BBI3BATh KaTacTPOdy. ITO MOJHOCTHIO
OTHOCHUTCH ¥ K TAKHM HA NePBbIi B3IJIsA] CIIOKOHHBIM, HE TPEOYIO LM
Ype3BbIYAHHBIX YCHJIHI YIIPa)KHEHUAM, KaK BOJIeBasl U JAbIXaTeJlbHasi
THMHACTHKA, a TAK)Ke YTPEeHHsIsl 3apsiKa.

CorsiiacHo MOMM Ha0JII0IEeHUSIM YIIPAKHEHUSI CTAHOBATCH TeM IoJie3Hee U

3¢ dexTHBHEE, UeM 00JIee CHIbHBIMM OMOTOKAMHU OHU CONPOBOKAAIOTCA. OHM
BbI3bIBAKOT YCWJIEHHE HEPBHBIX HMITYJIbCOB, €CJIH BHINOJIHATCS ¢ IOMOUILIO
crenuaJbHbIX NpudopoB. [lodToMy yTpeHHIOI0 3apsIKy A ej1al0 ¢ ranTeasMu. Bec
HX HY’KHO BbIOHPATH N0 CaMO4YyBCTBHUIO. /)11 MeHs1, HAapUMep, XOpoLH
ABYXKWJIOTPAMMOBBIE raHTe/ . OnfATh Ke ¢ NO3UIU YCHJIeHUS 1eiCcTBUS
OMOTOKOB He MeHee MOJIe3HbI YIPAKHEeHHS ¢ Pe3UHOi, npykuHaMu. TpeHupoBKkn
HY’KHO OTPAHMYMBATH PA3yMHOMH HATPY3K0il U HU B KOEM cJiy4yae He IOBOJAUThH
ce0s1 10 OABILIKH.

BoaeBasi rHMHACTHKA JINIA

Iloyemy skeBaTebHbIE MBIIIIBI JIUIA, JBUTAIONINE HAIILY YeJTHCTh, TAKHE
TBepAble? /la moTOMY, YTO MbI YACTO UX COKPAILAeM CHJIbHBIMH BOJEBbIMU
HMITYJIbCAMHU TOKOB /IeiiCTBUSI, TO €CTh TPEHUPYEM HUX BO BpeM1 e/ibl, pa3roBopa.
B Mos1010¢TH MBIIIIBI HA HIEKAX YIPYTH M NOATSAHYThI, TAK KaK BO BpeMsi pocTa 1
Pa3BUTHS B HUX HIMPKYJHPYIOT CHJIbHbIE, «0eCCO3HATEIbHbIE» OMOTOKH. A Belb
YyeM CWiIbHee OMOTOK, Oy/Ib OH BbI3BAH OCO3HAHHO WJIM HEOCO3HAHHO, TEM KecTde
MBI,

C ropamMm mexku 00BHCAKOT, MBIIIIbI CTAHOBATCH Bce 0osiee APsi0IbLIMU, OHH
HCHBITHIBAKOT Bee 0oJiblllee U 00blIIee JIEKTPOHHOE I'0JI0JaHHue, U He TOJIbKO
MOTOMY, YTO MbI CTAHOBHMCSI € BO3PACTOM MeHee SMOIHOHAJIbHBIMU. MbI He
3a00THMCS 0 3J0POBb€ ITHUX MbIIII M HE TPEHUPYEM UX CHCTEMATUHYECKH,
€’KeITHEBHO CUJILHBIMM, BOJIEBBIMM HEPBHBIMHU HMITYJIbCAMH U OMOTOKAMHU, TO €CTh
BOJIEBOIl THMHACTHKOM JHIIA.

Yr100b1 11O HE ObLIO APsA0JIBIM, 1 8—10 pa3 B JeHb NPOAEIBIBAIO CJIEAYIOLIEe
ylnpa:kHeHue, 3aHMMalolee oAHy-1Be MUHYThI. 130 Bcex cuJl, Tak, 4TOOBI
3aIp07KaJjia roJioBa, NOATATMBAK BOCEMb Pa3 M0 0OYepeaH TO IIEeKH K IJ1a3aM H
ylIaM, TO KOHYUKH Iryd K 3y0aM, TO eCTh /1eJIal0 BCe BO3MOKHO, YTOObI BO30YIMTH
B MbIIIIAX JUIA 3 PeKTUBHBII 00MeH BellecTB.

YnpakHeHus1 CONPOBOXKIAIOTCHA CUJILHbIMYM rpuMacamu Juua. Huuero ne
nojaeaemb! Paayu 310poBbsl U CBEKECTH JIMIA MOKHO U IOTPUMACHHYATH
HEeCK0J1bKO MUHYT. Hy’KHO MOHATH, YTO TaM, Ky/J1a He JOXOIAT X0Ts Obl HECKOJIbLKO
Pa3 B 1eHb HEPBHbIE HMITYJILChI U OMOTOKH, HEN30€:KHO MOSBJISIIOTCH APA0JI0CTD U
BsJI0CcTh. O0BHCIIEE, IPsAGI0€ JIUIO0 YeT0BeKA, KOTOPOMY MOKHO 1aTh JIeT Ha
MHOT0 00JIbIIIe, Y€M €CTh Ha CAMOM JeJjie, — CJeICTBHE JKN3HH «CAMOTEKOM,
NMPOTUB KOTOPO¥i sl pelIUTEJIbHO 00PIOCH. A YTOOBI BalllM OJIU3KHE HEe MYTraJIuch
rpuMac, ynpaskHsire JuleBble MbIIIIbI BO BpeMsi YTPeHHEro yMbIBaHUs, KOI1a
BbI O0CTaeTech HaeAuHe ¢ 3epkajom. Emy Benb Bce paBHo.

Kpome 3Tux ynpakHeHHH f1 e2KeTHEBHO YTPOM U Be4epPOM /1eJ1aK0 TEPMOMACCANK
JINIA /1J151 YCKOPEeHUs1 KPOBOOOpAallleHUs1 B Kanujsipax. s 3Toro y Menst
NMPHUCIOCO0JICHBI IBe TOJICThIE cal(eTKH HeCKOJIbKO 00Jib11e pasMepa auna. OHu
CIIMTHI U3 IBYX €JI0€B MaxXpOBOIo0 MOJOTEHIA.
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Oany cajuderKy cMauMBal0 B ropsideil Boje TaKoil TeMIepaTyphl, YTO €iBa MOKHO
Tepnerb, H HA MOJIMHHYTHI IPUKJIAABIBAIO K JIMIY. 3aTeM HA MUHYTY NPHKUMAI0
K JIMIY BTOPYIO cajifeTKy, HAMOYCHHYIO B CAMOM X0JIOHOH BoJe (JIeTOM JasKe ¢
TAKIIHUM JIbI0M). ITOT IPHEM TEPMOMACCAKA IIOBTOPAIO €3KeJHEBHO YTPOM H
BeYepoM 1o ABa-Tpu pa3a. Ha Bcro npouenypy Tpedyercsi TPU-ISITb MUHYT.
Pe3yabTar mosyyaercsi 0OUeHb XOPOLIM.

3akaHuuBasi 3TOT pas3jes, X04y CKa3aTh 00 OrPOMHON POJIH JIMIEBbIX O0HOTOKOB.
BceM u3BeCTHO, 4TO IMOLIMH, KAK NIPABHUJI0, OTPAKAIOTCH HA HALLIEM JIMLE. ITO
3HAYHUT, YTO IPHU rope ¥ PagoCTH, IPH Pa3ApasKeHUIX U HENPUATHOCTAX, IPH
00J1€3HAX, 2 TAKKE IIPH XOPOLIeM HACTPOCHHHU U YI0BOJIbBCTBUH 0€CCO3HATEILHO,
MO3TrOBbIMHM HEPBHBIMH HMITYJIbCAMH COKPAIIAIOTCH M PaccjJadasa0TCsA
pa3jiMyHbIe TPYNIbI MBI JTULA. YIAJI0Ch 3aMeTUTh, YTO B MO3I0BOM anmnapare
3TH QyHKIUM 00paTUMBI. Jl0CTATO4YHO, KOI/Ia BAM YTO-1H00 HENPHUATHO, CACJATH
0/1aroayLIHOE, J)KU3HEPAAOCTHOE JINLO0, KAK IPyNIa O0HOTOKOB pe(IeKTOPHO B
MO3rOBbIX HeiipOHAX BbI30BeT H3MeHeHue HacTpoeHus. Henapom

o0MxkeHHOMY pedeHKY MbI ropopum: «Hy, nepecranb miakarh, yiablIOHUCH, U BCe
TBOE rope npomaem.

Bot nouemy, mo-moemy, 0b1J10 ObI HENJIOXO0, €CJIH KAKABIH Y€JI0BEK MOCTAPACTCH
COXPAHUTH MOJI0J0€, IPUATHOE BbIPpAa:KeHHe JIMIA HA BCIO KU3Hb. U 1u1s1 cedsi m
JJIS1 OKPY2KAIOLIMX 3TO XOPOLIO.

I'n0kxocTh, NOABHAKHOCTD, MACCAK

Hemaunwblii BkJIag B HayKy QU3HO0I0IrHYe€CKOr0 BOCIMTAHUS COBPEMEHHOI0
PadoTHHKA YMCTBEHHOro0 TpyAa caenana B. J. Haropuslii, co3naBmmii B
MoCKOBCKOM rocy1apCTBEHHOM YHUBEPCUTETE HAYYHO-HCCIEA0BATEIbCKYI0
JIA00PATOPHIO MO M3YYCHHUIO PEe;KUMA JIIOAell yMCTBEHHOro Tpyaa. Oko10 gecaTu
JieT Ha3aa B uzaareiabcrse «CoBerckas Poccusi» Bpinuia ero kaura «Mbiciab 1
JABUKEHHE», B KOTOPOil pACCMAaTPHBAKOTCS, B YACTHOCTH, BONIPOCHI THOKOCTH,
MOABUKHOCTH TeJIa, a TaKKe Maccaska. B pa3padorke psina npuemMos,
npeajiaraeMbIX aBTOPOM, sl IPUHNUMAJI HENOCPEeACTBEHHOE YYacTHe.

B 3T0ii kHure B. 3. HaropHslii nucasa o ToM, 4T0 B TPYA0BO 1eATEJbLHOCTH U B
OBITY 4YeJIOBEK BBINMOJIHSACT IBHKEHUS ¢ aMILNINTY/A0H, 3HAYNUTEIbHO MEHBbIIICI,
HesKeJIM Ta, HA KOTOPYIO CIIOCOOHBI CYCTABbI M CBSI3KH. B pe3yibTaTe 3TOr0 cBA3KHU
CTAHOBATCS MEHee 3JIACTHYHBIMH, MBILIIBI, YIIPABJISIONINE IBHKEHHEM CYyCTaBOB,
YTPauHMBaIOT CIIOCOOHOCTH K 3HAYUTEIbHBIM PACTSKEHUSM M COKPALLICHUSIM.
«PabGoumnii yro» cycrapoB yMeHbmaercs. [IpMBBIKHYB K IBHKEHHSAM € MAJI0i
aMILINTY/I0M, YeJIOBeK YTPauuBaeT rH0KOCThb, BbINIOJTHEHUE IITy00OKHX HAKJIOHOB,
NpHCceJaHN, INHPOKUX, PA3MAIINCTHIX IBHKeHUI HAYHHAET BbI3bIBATH 00J1b, a
MHOI/1a PUBOIMT K TpaBMaM. Bce 310 ycyry0Jisiercs eme M TeM, 4TO Ha
HepadoTaIIUX YYACTKAX CYCTABOB € BO3PACTOM OTJIaralOTCs BpeHbIe BelecTBa
— €0JH,

Kak npegorBparuth noxo0Hble sisjieHusi? C NOMOMBIO CHIEHAJIbHBIX
ynpaxHeHuii. B pe:xkume ABurare/ibHoM 1eATeJIbHOCTH HA/I0 IPeAyCMOTPETh
CIenHAJbHbIC YIIPAKHEHHUSI ISl CYyCTABHO-CBA3049HOI0 ANNapaTa, KOTOPbIe HYKHO
BBINOJIHATH CUCTEeMATHYECKH B TedeHHe Beel ku3Hu. K yncay Takux ynpaxHeHui
OTHOCSATCS: BpalaTeabHbIC IBHKCHUSI PYKaAMH, I0JIOBOM, TYJ10BHILEM,
pa3sMaxuBaHMS PyKaMHU U HOTaMH, HAKJIOHBI BIiepe/l, B CTOPOHBI, HA3a/l,
NPHCEIAHNS, BBINAABI U T. Il. BBINOJIHATH HX HY’KHO ¢ HAU0O0/IbIIEH BO3MOKHOM
JJIS1 BAC aMILIMTY/AOM.

Ha xaxnoM 3aHATHH cTapaiiTech «11popadoTaTb» MaKCHMAJbHOE KOJTHYECTBO
CYCTaBOB: IIeYeBble, Ta300epeHHbIe, KOJIEeHHbIE, T0JICHOCTONHbIE, a TAKKe
CJI0KHYI0 CHCTEeMY NMO3BOHOYHUKA. Ec/IM B 0/1THOM 3aHSITHH 3TO BBINOJIHHUTDH He
yaaercs, TO yIPaKHEHHUs HAI0 pacnpefeuTh HA HECKOIbKO THEi.

Kaxnoe ynpaxaenue cienyer noproputb 6—10 pa3. Eciau npu ynpaskHeHusix ¢
00JIb1ION AMIIUTY/10 BO3HMKAIOT 00J1eBble OLIyLIeHUs, 0OSITHCHA 3TOI0 He
ciaeayer. Heib3sl 1onycKaTh TOJBKO CHIbLHOI 0014, YTOOBI He OBLIIO TPABM.
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IIpuctynare K ynpaskHeHUsIM HY’KHO, Pa30rpeB NpeIBapuTeIbHO TeJI0, 1eJ1aTh HX
¢ MaJIO¥i AMILUTUTY/A0M, OCTENEHHO J0BOA 10 HANOOJIbIIIEeH.

B cniopre, 4T00BI CHATH YTOMJICHHE WM MOBBICUTH PAa00TOCIIOCOOHOCTD,
NPUMEHAT Maccaxx. Ho Beab yestoBek yromisiercst He TOJIbKO I0OCJIe 3aAHATHI
CIIOPTOM, HO U B npouecce Tpyaa. He MoskeT Jin 1 31ech NPUHECTH OJIB3Y Maccax?
IIpoucxoxaenne Maccaxa OTHOCUTCS K IJ1y0Ookoi anpeBHOCTH. UcTOPUKM HANLIH,
YTO €ro NPUMEHSIJIM NT0YTH BO BeeX cTpaHax Mupa. IM nojib30Baiuch rpeyeckne
BOMHBI U PUMCKHE [JIAAMATOPbI, IPeBHUE KUTAWCKHE BPAYU U HAPOAbI A(PpUKH.
IIIupoxoe pacnpocTpaHeHHe MOJTYYHJI MACCAK HA I0Te U CeBepe HALleH CTPaHblI.
Knapauii I'asien (131—201 rr.), BpayeBaBumuii riaaguaropos B [leprame, ykazan
AeBATH BUJOB MACCaXkKa, ONUCAT METOAUKY NPOIJIAKUBAHUA, PACTHPAHUSA H
pasmuHaHus M. OH NoaApPoOHO pa3padoral METOAUKY «KYTPEHHEr0» U
«BedepHero» Maccaxka. Pumiisine, moqo0Ho rpexkamM, BBeJIM MACCaK B CHCTEMY
(puzuveckoro BocnuTanuss BOMHOB. OHU Mpuderaam K Maccaxy nepei
BBICTYILJICHHEM Ha apeHe U NocJie, YTOObI CHATH YTOMJUICHHE M HANIPsIAKeHHe.
Macca:k conpoBo:kaajics yMalllMBaHUEM TeJia MaCJIaMU, KYNAaHUSMH U
pacTHpaHueM IeCKOM.

BoJubmum cBoeodpa3uem oTJIMYAJICH Maccak Y HapoaoB crpaH FOxHoii Adpukn,
Cpeanero Bocroka, octpoBoB Tuxoro oxkeana. B cBoem THeBHUKe 3HAMEHUTbIN
pycckuii nyremectseHHUK H. H. Mukiayxo-Makiiai Tak onucaj Maccak
Ty3emues Hosoii I'BuHen, KOTOPBIi OH HCNIBITATT HA cele:

«... 1€BOYKA MOJ0LLIA KO MHE H, CXBATHB 00eMMHU PYKaMH MOIO I0JIOBY, CTaJIa
CXKHMATh ee MepruoANYecKH 30 Bcex il Sl mpeaocTaBui CBOIO IOJIOBY B NOJIHOE
ee pacnopsizkeHue. /[aBieHue nepenio B pacTHpaHHe KOKH I'OJI0BBI

ABYMS MAJIbIAMH, IPHYEM MACCAKMCTKA BbIIABJIHBAJIA PACTHPaeMOe MeCTO
HACKO0JIbKO MorJia. Koraa npasasi ee pyka ycrajia, OHa €TaJja JeJiaTh 3TO JeBOi,
NpHYeM sl 3aMeTHJI, YTO CHJIA NAJIbLEB JIeBOH PYKH He yCTynaJja CuJie IPaBoi...
Ourymenue 0b1JI0 IPUATHOE: S IPH 3TOM KaK-TO IepecTaj] YyBCTBOBATH 00JIb H
JAaKke He MOAYMaJ 0 KOKOCOBOM MacJjie H 0Xpe, KOTOPbIMH ObLJIHM CMa3aHbI ee
PYKH».

Maccaxk y c/1aBAHCKHX HAPOJA0B IPAKTUKOBAJICH MccTapu B opMme
HAXJIECTHIBAHMS CBOEr0 TeJla BEHHKOM BO BpeMsl MJIU NOcJIe MBIThSI B OaHe 115
yay4dieHus o0mero kpopoodopamenus. O0 31oit popme Maccaxka, KOTOpas y
JAPEBHMX CJABSH Ha3bIBAJIACh «XBOLEBAHHEM», BCTpedyaeTcsl YIOMHHAHME B
Jgeronucsax Hecropa: «Kak cs1 MBIIOT, XBOIIYT... BUAeX OaHHM APEBSHbI M MEPEKIYT
UX BeJIbMH, H CBOJIOKYTCS, M Oy1YT Ha3u, U 000JILIOTCSI MBITEJIbI0, U BO3bMYT
BeTBHE M HAYHYT ¢l OMTH... 1 00JIMIOTCH BOAOK0 CTYACHOIO H TAKO KUBYT».
MHoroBekoBasi HCTOPHUSI MaCCaKa CBUAETEJLCTBYET 0 €ro 0J1ar0TBOPHOM
BJIMSIHMH HA 310pPOBbe JIoaeil. Maccam HaCUUTHIBAeT LeJIbli Pl NIPUEeMOB:
NOrJiaKMBaHue, pacTUPaHKe, pa3MHHAHUe, I0K0JIaYMBaHHe, OXJIONbIBAHNE U
py0JieHne, ¢ IOMOIIBI0 KOTOPBIX NMOCJeA0BATEIbHO IPOPadaThIBACTCS BCE TEJI0
WM OTJeJIbHbIE ero 4YacTH.

Maccaixk, BbINOJHAEMBIN B HANIPABJICHUH ABHKCHUS BEHO3HOM KPOBH M JIUM(BbI,
CIOCOOCTBYET YCKOPEHHUI0 MX OTTOKA OT pa004uX OPraHoB, YMeHbILICHHIO 32CTOEB,
paccacbIBaHHIO 0TeKOB. biiarogaps Mmaccasy, BbI3bIBalOIIEMYy YMEPEHHOe
paciuupeHue nepudepuyecknux cocyaos, odjeryaercs padora cepaua. [IpasuibHo
NMPOBeIeHHbII Maccax 0Ka3biBaeT 0J1ar0TBOPHOE BJIMSIHUE 1A NeATeIbHOCTh
HEPBHOM M IPYTHX CHCTEM OpPraHu3Ma.

B 3aBucuMocTH 0T 32124, pemiaeMbIX ¢ IOMOIIBIO MACCAXKA, PA3THYAIOT
HECKOJILKO ero BUJ0B: THTHEeHNYeCKHii, BOCCTAHOBUTEIbHBIH, MaccaK MPHU
TPABMATH4Y€CKHUX MOBPEKICHUAX, TDEHNPOBOYHBII U Apyrue.

I'urnennveckuii Maccak NpUMeHsIeTCs MOCJe THMHACTHKH 10 yrpaM. OcHOBHas
ero 3aJ1a4a — NOAHATH 001U TOHYC Opranu3Ma. OH 00BIYHO HOCHT XapaKTep
CaMOMAaccaka M BKJIKYaeT NOIVIa’KMBaHUs, PA3MUHAHMSA, IOTPAXUBAaHUS,
AKTHBHO-TIACCMBHBbIE JIBUKEHMUS.
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buiarorBopHoe BiMsIHHE OKA3bIBAaeT BeYECPHHU MACCAK, BbINOJTHAEMbII
HENOCPEeICTBEHHO Iepe 0TX0A0M KO cHY. Ero BBINOJIHAIOT Jie:Ka B IOCTEJIH.
IIpou3BoaAT TaKkue NPUEMbl, KaK MOIVIAKNBAHNE, JIeTKoe pa3MUHAHUE H
HeCWJIbHOE MOTPSIXUBaHHUe MbII. BedepHuii maccask ocjiadJjisieT HepBHOE
HanpsizKeHue, HAKOMUBIIeecs: 32 1eHb, CIIOCOOCTBYET 001eMy paccaad/ieHuIo U
yJIy4liaeT COH.

Huzke npuBOASITCH HECKOJIbKO METOANYECKHX YKA3AHUIM M0 CAMOMACCAKY.
CaMomaccask Xopouio co4eTarhb ¢ yrpeHHell UM BeyepHeld TMMHACTHKOI.
MaccupoBaThbcs JIy4llie Bcero B 00Ha:KeHHOM BuJe. B oTae/IbHBIX CiIydasix, ecJiiu,
HANPUMep, BO3AYX B MIOMELICHUH NPOXJIAJAHBIN, MACCaK MOKHO /1eJ1aTh Yepe3
TPUKOTAKHOE WU JaKe IIepCTsiHoe Oelibe.

IIpu Maccaxke BaskHO NPUAATH TeJly TaKOe MOJI0KEeHH e, TPH KOTOPOM MBbIIIIbI
MaccHpyeMbIX YacTeil TeJla HaXOAWINCh ObI B pacciiadieHHoM coctossHun. Kak
NPaBuJIo, IBHKEHNE MACCHPYIOIIEH PYKH IPH caMOMAaccas ke 10JKHO
COBEpIIATHCS MO XO0AY JUM(PATHYECKUX NMyTeH, B HANPABJCHUHU K OJIHKAHIINM
JuMpaTudeckuM y3iaam. Pyku MaccupyroTcsi o HANpaBJIeHUIO K JJIOKTEBbIM U
MOAMBIIIECYHBIM Y3JIaM; HOTH - K MOJKOJEHHBIM M IAXOBBIM y3J1aM; IPyAb — OT
cepeUHbI B CTOPOHBI, K MbIIIEYHbIM BIAJIMHAM; CIUHA — OT NMO3BOHOYHHMKA B
CTOPOHBI; HIesi — KHU3Y, K NOJAKJIIYMYHBIM y3JIaM.

Maccax JuMpaTudecKuX y3J10B NPOU3BOIUTH He cieayeT. OH I10MyCTUM JIMIIb B
HCKJIIOUYHMTEIbHBIX CJIYYasiX, KOIa eCTh MOJHAS YBEPEHHOCTh B TOM, YTO B y3JIaX
OTCYTCTBYKOT 00J1€3HETBOPHbIE MUKPOObI, KOTOPbIe MOI'YT ONACTH B KPOBb.
Henb3s npoBoAUTH Maccak NPH BOCHAJIUTENbHBIX MPOLEcCax, THOHHHUKAX,
KOKHBIX 3200/1€BAHUAX, BOCTIAJIEHUAX BEH, TPOMO03€ M CHJIbHBIX BAPUKO3HBIX
pacumpenusix. YTo0bl y3HATH, He MPOTHBONOKA3aH JIM BAM MacCa), HA/10
NMPOKOHCYJIbTHPOBATHLCSH Y Bpayua.

O4eHb NpUATEH Maccax JULA U JI0a. BbINOJIHAETCA OH MO X0y JINIEBBIX BeTBe
TPOHUYHOI0 HepBa. Jlerkoe pacTupaHue Juna, HANOMUHAaIOIIee IBUKEHUE PYK
MPH YMBIBAHUH, IPOU3BOJAUTCH B HANIPABJIEHUH OT LIEHTPA JINIA K BUCKAM:
CHA4YaJ1a 110 HUZKHUM 00BOAaM IJIa3HbIX A0JI0K, IOTOM IO JIUHUU OpoBeil u,
HAKOHeL, 10 MOBEPXHOCTH J10a. /[BUKeHUs JOKHBI ObITh HeCWIbHbIE, CIeTKa
cMelaloIue KoKy, 0CO0eHHO TOI/1a, KOraa najblbl JOCTUTHYT BUCKOB. CHJIbLHOE
HA/JaBJHBAaHUE B 3TOI 30He MOKeT BbI3BATh HENPUATHbIE OLLYLICHHS.
IloBepXHOCTH roJIOBBI MACCHUPYETCSI 110 HANIPABJIEHUIO POCTA BOJIOC OJTHOBPEMEHHO
o0enmu pykamu. [lanbubl Kak Obl CTPEMATCS NOIUNBIBATH WIH CTATHBATH KOXKY.
3aTeM cJjieayeT COKOIiHOe NMOTJIasKMBaHMe IoJI0Bbl. B yrpeHHHe U THEeBHbIE Yachl
MO:KeT OBITh € YCIIeXOM HCIO0JIb30BAH NIPHEM HECHJIBHOI0 MOCTYKMBAHUSA
NaJbIAMHM M0 MOBEPXHOCTH Yyepena. O0masi MPoa0/LKUTEIbHOCTh MACCAXKa
ro0JI0BBI OK0JI0 IATH MUHYT. OH 10/I2K€H 0KAa3bIBATH IPUATHOE U YCIIOKAUBAalOLIIee
aelicTBHE.

NHTEeHCHBHOCTH U MPOJOIZKMTEIbHOCTh MACCAKA He J0JKHbI ObITH BCerjaa
oanHaKkoBbIMU. [Ipy CHJIBLHOM YTOMJIEHUHM ¥ HEPBHOM BO30Y:KIeHUH
MacCCHPYIOIIHe ABHKECHUS JOJKHBI ObITh 00J1ee JerKUMHU, a MPOAOKUTEIbHOCTD
ooJabiueil. Hao0opoT, mpu 60ApoM cOCTOSIHMU, HATIPUMeEP NocJie YTPeHHel
THMHACTHKH, MACCAK BBINOJIHACTCS JHEPruvHee.

CamomMaccak HOT 00bIYHO HAYMHAIOT € MOCJIe10BATEIbHONH MPOPAOGOTKH MbIIIII
CTYIIHH, AXWUJJIOBA CYXO0KHJIUSA, MKPOHOKHOM M 0epLoBOii MbIIIL, MbILII Oeapa.
MaccupoBaTh cTONY M aXWIJIOBO CYXO0:KHJIMe JIyullle BCero CHas Ha KylleTKe:
MaccupyeMasi HOra COrTHyTa B KOJIeHe, IPyrasi BRIIPSIMJICHA U JIeKUT CBOOOTHO HA
KylIeTKe.

NKpoHOKHYI0 MBILIIy MACCUPYIOT CH/JIS C COTHYTHIMH MPUMEPHO MO MPSAMBIM
yrJjioM Horamu. Ilpu 3ToM, 4TOOBI MOJTHEE PACCIA0OUTH HKPOHOKHYIO MBIIIIILY,
CTOIOH YNIUPAIOTCHA B BAJIMK M3 0/1es1/1a, MOAYIIKH WM B CTOILY IPyroil HOTH.
Y1006HO Tak:Ke BBIMOJIHATH MAaCCAK CH/ISl HA CTYJIe WM HA KPalo KYIIeTKH,
OIYCTHB OJHY HOTY Ha I10JI, APYI'YI0, MACCHPYeMYI0, IPUIIOAHAB. Bo Bpems
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BEUYEPHEro Maccaska 3Ty MbIIIIY MOKHO MACCHPOBATH JieKa HA CIIMHE, ITOHAB
COOTBETCTBYIOILYIO HOTY.

Maccask MpInn 6egpa oCcylecTBIAsAeTCS B Pa3HBIX MOJI0KEHUAX B 3aBUCHMOCTH OT
TOr0, KAKHEe MbIIICYHbIE IIyYKH MaCCUPYIOTCH:

1) maccupyommiicsi cCaIuTCs HA KyLIETKY, OJHA HOTa ONyIlleHa, a Ipyras,
Maccupyemas, JIeKHT BI0Jb KyIIeTKH;

2) MacCHPYIOLIMICA CHIANT HAa KPAaK KyIIeTKH OHOH Aroauuei, MaccupyemMas
HOT'a OTCTABJICHA HEMHOI'0 B CTOPOHY M ONIMPAETCH HA HOCOK;

3) MaccupyIOLIMIiCA CHAUT HA CTYyJIe, MACCHpPYyeMasi HOTra MOJIYCOTHYTAa H NATKOM
YIIHPAETCHa B KAKOW-HUOYAb NpeaMeT, PacioJiOKeHHbIH BbILIE CTYJIa, IPH 3TOM
CIIMHA J0JI’KHA HMETh YCTOMYHMBYI0 onopy. Bo Bcex ciryyasix Mmaccupyrorcs Te
MbIIIIbI, KOTOPHIC B JAHHBIX MMO3aX HAXOAATCH B HEHANIPAKCHHOM,
pacciadJIeHHOM COCTOSIHUM.

ITocJie HoOT MaCCHPYIOT ATOAUYHBIC MbIIIIbLI U MOSACHUYHYIO 00J1aCTh. ;[FO}II/I‘IHI)IQ
MBI BI NPOPadaTHIBAKOTCA METOA0M PA3MHUHAHMS U JHEPTUYHOIO
BerpsaxuBanus. [losicHu4yHas 00J1acTh pacTUpaeTcsi 0OIHOBPEMEHHO 00eMMHU pyKa-
MH — NaJbUAMHU WIH THIbHOH CTOPOHOM KHCTH, COTHYTOH B Ky.Jak. Pacrupanue
IMNOACHUIIbI yIlOﬁHO coueraTb ¢ TMMHACTUYCCKUMHU YIIPA)KHCHUAMHA — HAKJIOHaAMHU
TYJIOBHILA BIIepe] M KPYTOBBIMH ABHKCHUMHM Ta3a.

MpImnsl rpyau Jy4ie MacCHPOBATH JI€KA HA CIIMHE U IPUMEHSATH
NOIJIAKUBAHMSA, BCTPAXMBAHUS U PACTHPAHUS.

Camomaccax pyK MOKeT OCYyHIeCTBJISITHCS B NMOJI0KEHUH CTOS, CH/ISI I JIekKa.
Bnayajsie MaccHpyIOTCS TAJIbIBI, THIIbHAS CTOPOHA KHCTH, JIy4e3ansaCTHBIH
cycraB. OcHOBHOM npuem — pacrupanue. Ilpu camomaccaike npeanieubs
NPUMEHSIOT NOIVIa’KMBAaHUe, BbKMMAaHHUe, PAa3MHUHAHUE, TOXJIONBIBAHUE H
pyOJienue.

OKoOHYHMB MacCHPOBATH NpelIliedbe, PACTHPAIOT JIOKTeBOI cycTaB. Ha nieuyeBom
cycTaBe OT/eJIbHO MACCHPYIOT OuLenc U Tpuuernc. 3/1ech yalle Bcero NpuMeHsII0T
NOIJIAKUBAHHUE M Pa3MHHAHUeE.

IIpu camomaccaske roJIOBbI M 00J1aCTH LIeH Jy4lle Jeyb Ha cniuHy. Ecou ke
NPHUXOAUTCS €ro0 BBINOJHATH CHIS HA CTYJIe, TO JJOKTH PEKOMEHYyeTCsl IOCTABUTh
HA Kpail €T0J1a, YTOObI NPEAOTBPATUTH YTOMJIEHHE MBILII PYK M Ype3MepHoe
HaINpPs’KeHHe MIeYeBbIX MBIIIH.

CHauana MaccupyeTcsi HOBEpPXHOCTh 3aThLIIKA, MbIIIIbI ThIIbHON MOBEPXHOCTH
IIeH U IJIeY. B 0CHOBHOM NPOM3BOJAT NOIVIA’KMBAHUE U PA3MUHAHNE MBI
CpeAHMMH U 0e3bIMSIHHBIMHU NAJBLIAMH 00€MX PYK B HANIPABJICHHUH OT 3aThLIKa K
mie4am. CocueBHIHBIC OTPOCTKH (OYrpbl 32 YIIAMH) MaCCHPYIOTCS KPYTOBBIMH
ABHKEHUSMH 00JIbIIMX NAJIbLEB.

O0J1acTh KJIIYHIBI M IJIEY MACCHPYETCS IIO0YEPEAHO: CHAYAJIA JIeBasi CTOPOHA,
NOTOM Npasas. 31ech HY’)KHO c00JII0IATh OCTOPO:KHOCTH M N30eraTh CUJIbHBIX
HAKATHH HA MBILIIbI, TAK KAK B 3TOH 00J1aCTH PACNOJI0KeHO0 00JIb1I0e
KOJIN4eCTBO 00JIeBbIX TOYEK.

Oco00 cenyer 0OCTAHOBHTBHCSI HA MacCaske NepeaHeii MOBEPXHOCTH LIeH, I/1e
MPOXOJSAT INIABHBIE MATHCTPAJIbHBIE COCY/bI N'0JIOBHOI'0O MO3ra: COHHASI apTepHs U
sipeMHbI¢ BEeHbI. JTOT MACCaK 0C00eHHO Y(PPEeKTUBEH IPH YMCTBEHHOM
YTOMJICHHH, KOT/1a B pe3yJ/ibTaTe NPOJ0JIKUTEIbHOr0 NpedbIBaHUs B
MAJIONIOABHKHOM COCTOSIHUM € COTHYTOH CIIMHOM U HAKJIOHEHHOM I0JI0BOM
YXYALIAETCH OTTOK BEHO3HOH KPOBH OT I'0OJIOBHOI'0 MO3ra.

B 3TOM cirydae Maccak NpPOBOJST, CJIETKAa OTKHHYB I'0JIOBY M CIIOKOIHO, HECHJILHO
NOIJIA’KMBasi CBEPXYy BHU3 NepeIHe00KOBYI0 MOBEPXHOCTH 1IeH, BA0JIb SIPEMHBIX
BeH.

Eue s1 pexomenayo Bpemsi oT BpeMeHHu (1—2 pa3a B Mecsill) AeJIaTh MacCax
JUM(PATHYECKHUX Y3J10B, PACIOJI0KEHHBIX MEKAY JEeBbIM COCKOM IPyIH H
KJIouHei. J[J18 3Toro Ha10 ’KeCTKMMH, CKATHIMH MesKAy c000i Tpems NajJibIaMu
NpaBoii PyKH KPYIroBpamaTeIbHbIMH HA)KHMAMHU Ha MBI THATH JUM(Y OT
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COCKA K KJIIOYHIIE U IaKe Jajiee, IPOHUKAA NATbIAMHU MO KJIKYHUILY. ITOT
MAaccak CHUMAaeT Y MeHsl PeIK0 BO3HUKAKIIMeE OLLYIIeHUs IeMsiiel Jerko 00m
B ILIeYe, IPOUCXOAsIIeli 0T 3alIAKOBbIBAHUSA JUM(PATHUYECKUX COCYA0B.

Bce nepeunciieHHble B 3TOM IJ1aBe MPUEeMbl MacCaKa MOJIe3HbI 1JIs JII000ro
YeJIOBEKA M BeAYT K OUMCTKeE OT CoJied M IIJIAKOB M JI0JIT0JIETHIO KJIETOK.

raasa IV POJIb KUCJIOPOJA B BOPBBE CO CTAPOCTBIO
Mexanu3Mm cHa0:KeHUsl KHCJI0POIOM

IInTaTenbHble BelecTBA — YIJIEBOIbI, AKHPBI, 2 TAKKe 0€JIKH OKUC/ISIOTCS B OPraHu3Me
KHCJIOPO/IOM, T.€. CTOPAIOT, BHICBOOOK/AAasl IPH 3TOM IHEPIHI0, M NPEeBPAIIAIOTCS B
KOHEYHOM CUeTe B YIJIeKHCIO0TY, BOAY U a30THCThIE MPOAYKTHI 00MeHa. ITa IHeprus
HCMOJb3yeTcsl HA pa3InyHble JKU3HEHHbIE MPOoIlecchl: IBUKEHHE, CHHTE3 CI0KHBIX
XHMHUYECKHX COeTUHEHMIl, CEKPeLHI0 U IKCKPELHI0, YMCTBEHHYIO JHEPIHI0, a TAKKe
YaCTHYHO OCBOOOKAaeTCs B BU/Ie TEIUIA JIJ1sl MOAdepPKAHUS TeMIlepaTypsl TeJa.

H3BecTHO, YTO 0€3 MpueMa MU YeJ0BeK Mo:KeT Npo:kutTh 40—50 qHeill (3a cyeT 3amacoB
BCEX BellleCTB B €10 OpraHusme); 6e3 npuemMa BoJbl — NPHOIN3UTEIbHO S qHeill; Oe3
KHMCJIOPO/IA 1aKe ONBITHBIN HBIPSILIIUMK He NPOTAHET 00JIbLIe TPeX-NATH MUHYT.

I1u uudpbl TOBOPAT 0 peliaoleil poJiu KUCJI0POAa B KU3HH YesioBeka. Kak ke
o0ecreYnTh ONTHMAJILHYIO IO1a4y KHCJI0POAA B OPraHu3M 4ejioBeka? Kak 3a cuer
KHMCJIOPO/A TOCTUTHYTH 310poBbsi? IIpexkne yeM 0OTBETHTH HA 3TOT BONPOC, PACCMOTPUM
ABa MpuMepa.

IIpumep nepssblii. YT00BI NPOCTYIATH XPUIIBI B JIETKUX, BPa4 NPOCUT 00JLHOT0 ALIIATH
norJyose. Ecin npociymmBanue 3aTSHYJI0Ch, TO Y 00J1bHOT0 BCJIeCTBHE YMEHbIICHUS] B
JIeTKUX M KpoBH npoueHTa CO; MOKeT HACTYNIMTH I'0JIOBOKpPY:KeHHe U 00Mopok. O TakoM
nanMeHTe roBopsAT: «3aabIIAJICS».

IIpumep BTOpOJi. 310pOBbIii HETPEHUPOBAHHBII Ye10BEK, MOTHUMAIOIIUIICS 0 JeCTHHILE,
ABILIUT YaCTO M I1Iy00K0, HO HH I'0JIOBOKPYKEHHS, HM 00MOPOKA y Hero He Ha0./1I04aeTcsl.

Pa3Huma 3aech B TOM, YTO B IEPBOM CJIy4Yae YeJIOBEK CTOSJI HEMOABHKHO H YCHUJIEHHOE
AbIXaHUE He BHI3LIBAJIOCH TPEOOBAHHEM €r0 OPraHu3Ma, a BO BTOPOM HOTH COBEPIIATIHU
0oablIyI0 padoTty, B nepBoMm ciiyuyae abixaHue ObLI10 MPUHYKIEHHBIM, BO BTOPOM — 110
TpPeOOBaHMIO OPraHU3Ma.

B nepBoM npuMepe U30bITOYHOE NPUHYKAEHHOE MPOHUKHOBEHNE B KPOBb 1 B MO3T0BO€
BellleCTBO KHCJI0POa NPHUBEJIO K Ir0JI0BOKPYKEHHI0 H 00MOpoKy. Bo BTopom —
ecTeCTBEHHOE YCUJIeHHe U yyallleHUe IbIXaHHus ObLJ10 BHI3BAHO MOTPEOHOCTHIO NOAABATH
YBeJIHYEeHHOe KOJHYeCTBO KHCJI0POa B MBIIIIbI HOT, COBEepPIIABIINX 00JbIIYIO PadoTy, U
BbIICJISTh U30BITOYHOE KOJIMYECTBO 00pa3yloweiics yriekucaorbl. Ho yBeanuenue
KOJIMYeCTBAa KUCJI0POIAa B MBIIIIAX HOI He HAPYIIAJIO AesiTeJIbHOCTH MO3ra.
CienoBarebHO, KAKMM-TO YANBUTEJIbHBIM KOHCTPYKTOPCKHM NMPHEMOM MpPH
HENPHUHYKIEHHOM JIBIXaHUH NPUPoAa ofecrevynsia aBTOMaTHYecKoe
(mpucnocoduTeILHOE) pa3Hoe pacnpeiesieHre KUCI0POAA 10 BCEM OPraHaM B Tex
KOJIMYeCTBaX, KOTOPble HEO0X0AMMBbI KasKA0MY U3 HUX B IaHHBII MOMEHT.

Cpeau 3TUX NPUCTIOCOOUTEIBLHBIX MEXAHU3MOB BAKHEHIIIYIO POJIb HTPAET, BO-NIEPBbIX,
nepepacnpeaejeHue KpoBu B padoTaroiieM oprannzme. B yacTHocTH, B MbILIIEe
PACKPBIBAIOTCH MPeXkK/IE 3aKPHITHIE, «IPEMIIONINE» KANMUJISAPHI U pacIIMPsSeTCs UX
npocBeT. MecTHOEe KpOoBOOOpallleHue BCJieCTBHE 3TOr0 ycuiausaercs. Bo-BTopbix,
HAKOIJIEHNe B TKAHAX pa0oTarolero opraHa NpoayKToB o0MeHa BellleCTB BeJeT K
YCUJIEHHOMY 3aMpocy Ha KUCJIOPOI U K (oJiee :KaTHOMY MOTJIOLIEHUI0 KHCJI0POo/a,
MOCTYNAIOIIEr0 U3 KAMWLIAPOB.
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I'unote3a aBTOpPa 0 POJIH VICKTPUYECKHUX CUJI B IBUKCHUU IPUTPOLIUTOB

K unciy u3BeCTHBIX MEXAaHU3MOB CHA0KEHMSI MBILIL KHCJI0POIOM MHE X0TeJI0Ch ObI
NpUOABUTH ellle OHY T'MMOTe3Y — 0 TOM, KaK KHCJIOPO/A TPAHCIIOPTUPYETCSI MO CJI0KHEl-
mieii ceT MarucTpaJeii BHyTpH OPraHu3Ma M IOCTUTaeT HY’KHOT'0 MecTa B CTPOTo
onpeeTeHHOM KoJiniecTBe. 3a1a4y, KaK B HECKOJIBKO MeCT MOAATH PAa3HOe KOJU4eCTBO
BellleCTBA, B HAPOHOM X03fIiiCTBe PelialoT TAK: YNIAKOBBLIBAKOT TOBapbl B KOHTEIiHEPHI,
OTHPABJISIIOT HA CTAHIMIO HA3HAYEHMS, 2 TAM BBITPYKAIOT H HCIOJb3YIOT. B anbBeonax
JIETKMX MPUPOAA TOKe YNIAKOBBIBAET KUCI0PO B MUKPOKOHTElHEPHI, HA3bIBaeMble
IPUTPOLUTAMH.

HaceImeHnnbie KHCJIOPOIOM 3PUTPOLMTHI 3aps2KeHbl OTPHIATeIbHO. Opranbl Yej0BeKa
HecyT 00BIYHO B cede TaKkike OTpULATEIbHbIE dJ1eKTpo3apaabl. Hanmpumep, MbIInbl, co-
NMpHKACAIOIINecs ¢ 3eMJIeH, 3apsikeHbl OTPHLATEIbHO, Kak M 3eMHOM map. CymecTByer
3aKOH: 3JIeKTPOHBI YCTPEMJISIIOTCS OT 00JIbIIEr0 MOTEHIMAJIA K MEHbIIIEMY 10 HACTYILIe-
HMS paBHOBecHs. Pexa — KpoBb MOAXBaThIBAaeT 3PUTPOLUMTHI M HeceT UX MO BceMy Tely.
Opransl, Hy:KAa0IKeECs] B KHCJIOPO/e, BHITPY/KAI0T NOTPEOHOE KOJINYECTBO KHCJIO0POAA U3
HHMX. ITO OCYLIECTBJIsIETCH TaK.

B mMbImmax, copepmanmmx padoTy, yCHINBAIOTCS OKUCJIUTEIbHbIE IPOLECCH] U,
CJIeI0BATEIbHO, YMEHBIIACTCS KOJIHYECTBO OTPHIATEJIBLHBIX 3J1eKTPO3apsiioB, 3a1ac
Kucaopoaa. Ot 60JIIIOr0 MOTEHIHAIA K MeHbIIEMY YCTPeMJISIIOTCS 3apsA/ibl, 3aXBaThIBas
¢ co0oif Mo NpuHOMIY HOHO(pOpPe3a MoJIeKyJIbI kucaopoaa. UMeHHO 3TH cHIIbI, BUANMO,
3aCTaBJSIIOT HOHBI KHCJIOPO/AA U3 IPUTPOLUTOB NEPEeX0ANTh B MBILIIBI JJISI YIACTHS B
MPOUCXOASIIHNX TAM OKHCJIUTEIbHBIX NpoLeccax.

Ecsin 3Ta runorte3a BepHa, To B padoTalouleii MbIIIIe 10 OTHOIIEHHUIO K AaHAJOTHYHOM
MBbIIIIE, He COBeplIaolell padoThl, 10JKEH NaAaTh NOTEHIUAJ JIEKTPo3apsiia Ha
BeJIMYNHY, 00paTHO NPONOPIHMOHAIBHYIO HATPY3Ke.

Taxue onbITHI OBLIN NMOCTaBJEHBI ABTOPOM. Ha MbIms! (OH1enco) Jexkanero Ha
KYLIEeTKe YeJ0BeKa ObLIH HAJO0KEeHbI JJ1eKTPOABI IEPBOTr0 OTBeIeHHs
anexTpokapauorpada. Ilocie oTperyiupoBaHusi H30JMHUM NALMEHT NPaBoil pyKoii
MOAHS rpy3 B 4 kujiorpamma. Ha npuiiaraemoii auarpamme (puc. 12) BUAHO, YTO MbIIIIA
NPH NoJbeMe Ipy3a noTepsijia 3apsiJ 0 CPABHEHMIO ¢ HepaldoTaromeil MbIImei
(nBM:KeHUe TUHUHU KBepXy — yyacTok b — B). Koraa 0b1:1 yMeHb11eH rpy3 BABOE, TO
NMOTEeHI AN 3apsAaa yMeHbIInJIcs BaABoe. Korna ObL1 CHAT Bech Ipy3, NOTEHIMAJIBI MBI
NPaBoiil M J1eBOI PYK CHOBa ypaBHsJIMCh. ONBIT BeJICsl IPH CHJIbHOM YMEHbIICHHH TOKOB,
3aMepsieMbIX B MblIlIe. M3 3T0ro onbITa MOKHO cIeJ1aTh BbIBO/, YTO Pad0Ta MbILILbI
COIIPOBOKAACTCS 00PATHO MPONOPLHMOHAIBLHBIM NaJ¢HUEM B Hell CBOOOTHOIO0
OTPHLATEJIBHOIO0 3J1eKTpo3apsia.

Hrak, yem 00/b11Ie Pa3HOCTH MOTEHIHAJIOB OPraHa YeJIoOBe4eCKOro OPraHu3Ma M 3apsijioB
IPUTPOLUTOB, TEM HHTEHCHBHEE SPUTPOLUTHI CHAOKAIOT 3TOT OPraH Kucjopoaom. B
CMOKOHHOM COCTOSIHMM OPraHM3Ma Bce OPraHbl MMEIOT MOTEHIHMAJ 3apSA0B HECKOJIbKO
HM:Ke 3apsiA0B JPUTPOLUTOB, B TOM 4YHcJjie M OPraHbl, HANPUMeEP MO3roBoe BellecTBO,
3apsiKeHHbIE MOJIO0KHTEIbHO. JTO M 00ecneynBaeT OecrpepbIBHBIN 3J1eKTPO0OMEeH, 00MeH
BeLeCTB U KU3Hb KNBBIX KJIETOK.

Yro aBUAKET IPUTPOLHUTHI

B nonosHeHue K yCTAaHOBJIEHHBIM (pakTOpam, 00ecrneduBAOIIUM ABUKEHUE IPUTPOLIUTOB
M0 KAMWLIAPaM, Ha/I0 IPUHATH BO BHUMAHUE ellle CIeyIolne coo0paKeHusl.

B opranax u MpIIIIAX YeJ10BeKAa KPOBb M3 apTepuil pacnpeaessieTcs 0 TOHYAHIIUM
KanuuIgspaM, MMeIIMM JMaMeTP B CIOKOMHOM cocTosiHuM 0K0J10 0,005 canTuMeTpa.
JAuametp :xe 3putpounta 6oiabine u pasen 0,008 cantumerpa. On nmeet gpopmy
ABOSIKOBOTHYTOI'0 JHCKA, T.e. IOX0:K Ha 0y0jmnk 0e3 AbIPpKH.
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Ha puc. 13 BHIHO, YTO IPOHUKHYTh B 0TBEPCTHE KANMJUISIPHON TPYOOUKH JUaMeTPOM
mMeHbuIe 0,005 canTHMeTpa (32 BBIYETOM TOJIIMHBI CTEHOK) KPYIJIbIH 3pUTPOLUT AHA-
MeTpoM 0,008 canTMeTpa MOXKeT TOJIbKO OyIy4H CKAT CTEHKAMH KPOBEHOCHOI0 COCYa B
HWIMHAPHK. Takast popma yBeIHUMBAET HAPY:KHYIO IJIOIIA/Ib CONPHKOCHOBEHMS IPUT-
POLIMTA CO CTEHKOH KANWLIAPAa U YCHJIMBAET HAXKNUM HA CTEHKY. JTO HECOMHEHHO
CIoco0CTBYeT Mmepexoay KHCJ0PoAa 3 Kanwuisipa B auM¢py mbimnbl. Kuciiopon
BBIKMMAeTCsl CJIOBHO BOAa M3 ry0Kku, JTa popMa npeBpaimaer 3puTPOIMT B IOPIIEHb, HA
KOTOPBIii CHU3Y CHJIBHO AABUT apTepHabHasi KPOBb, HOCTYNAKOIIAS B KAIULISAP.
I'uapoanmHaMuyecKre CHIIbI He MOTYT 00ecleYUTh JBUKEHUE )KMIKOCTH B
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UL (1l Puc. 12. CpaBHuTebHAS AMATPAMMA
PAa3HOCTH MOTEHMAJIOB 3JIEKTPO3apsA/10B B MbIIINAX (0MUeNncax) pyK NauMeHTa, NOAHMMAIOLIEro MpaBoi

pyKOﬁ rupio. Ilanenust moTeHuMaga NMpH KaKA0M COKpPallleHUH cepz[elmoii MBIIIIBI OTMEYCHbI IUKAMH.
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Puc. 13. Cxema kanuasspHoro cocyga (1 —1)
u putpounta (I—2,3), OH Mo:KeT NPOHUKHYTh B KAMJLIAP, TOJbKO AedopMHUPYsICh B HUINHAPUK. W3
aprepun (II—4) B kKanu/asp NoCTyNal0T IPUTPOLUTHI, Hecsl MO WIECTh (YCJIOBHO) OTPHIATE]bHBIX 3aps/10B.
Coxpamennas mpimna (II—3), npousBoasimas pa6oTy, HMeeT CHHKEHHBIH MOTEHIHAJI, TOOTOMY B Hee
nepexoasT 3apsiibl 3 3pUTPolUTOB. [ToTepsB 3apsia, F)PUTPOLUHUTHI ci1adee OTTATKHBAIOTCS APYT OT ApYyra.
Bceaeacrsue 3Toro B Kanulisipe CKalInBaeTcs HX TeM 00JIbllIe, YeM CHIbHee MajeHne noTenuuana. Iocie
paccaadaenus B mpimne (III—S5) pacxoa kuciaopoaa u 3apsijioB yMeHbIIAETCSI, CUJIbI OTTAJIKUBAHUS
CTAHOBATCS 00JIbIIIE M CKOIIEHUE JPUTPOLMTOB MeHb1e. [V — 3miopa ckopocTeii kKpoBa B apTepuu. Y
CTEHOK, I/le CKOPOCTH BCJIeACTBHE TPEHHS Majble,— AaBJieHNe 10 ypaBHeHnI0o BepHy/n 6oab1e, yeM B
cepenuHe nMoToka. [103TOMy 3pUTPOLMTHI OTTECHSIIOTCS OT CTEHOK H HAYT B cepenHe MOTOKA, I7Ie CKOPOCTh
BBIIIE CPeiHeli CKOPOCTH KPOBH.

TaKMX TOHKHX COCYIaX BCJIEJACTBHE TPeHHusl. 31ech CHOBA MOMOraeT 3JIeKTPU4eCTBO.
Cuubl KysioHa 3acTaBasilOT KasKAblii BliepeAd WAYIIUH I)PUTPOLUT OTTAIKUBATHCS OT
3a/JlHero.

MHe qymaercsi, 4TO 3TH 00JblIHE YJIEKTPUYECKHE CHJIBI BMECTe ¢ CHJIaMH BUOpauuu
cpebl, OKpY:Kawuieil KanWuUIAPbI, U 00ecneYnBaloT NPOABHKEHHE KPOBH B
KANMJLISIPHBIX COCYAaX.
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MexaHu3m «BTOPOro IbIXaHUSD»

Ecau 4yenoBek 0e3 pa3MHHKH cpa3y OpocuTCcs 0eKaTh, TO y HEro BCKOpPe HAYHETCS
OBIIIKA U cepaneOnenne. OMHAKO ecJiM MPOAOJLKATDH 0eKaTh Jajbliie, TO 10
HUCTeYeHUH HEKOTOPOI0 BPeMEeHH sIBJICHUSI KHMCJIOPOAHOI0 F0JI0AAHUS NTOCTENEeHHO
HcYe3al0T, yCTAHABJIUBACTCS POBHOE AbIXaHHUeE, IYJIbC CHHKAETCH M MOSIBJIsIeTCS TaK
Ha3bIBaeMoOe «BTOPOE AbIXaHHe». Y CTAHOBJIEHO TaK:Ke, YTO «KBTOPOE JAbIXaHHe»
HACTynaeT TeM ObICTpee, YeM Jy4llle TPEHHPOBaH 4YesoBeK. 3BecTHO Takke, 4TO
CpefHsAs YacTOTA MYJbCa Y YeJ10BeKa, 3aHUMAIOLIerocs ClIOpToM, CHUkaeTcs ¢ 70—380
10 50—60 B MunyTy.

ITu HAOJII0IEHUS MOYKHO 00bSICHUTDH TOJbKO MOBEAEHNEM IPUTPOIUTOB.
CxeMaTH4YeCKH MPOIecC MPOTEKAET TAK. Y YeJI0BeKa, He 3aHMMAIOIIEerocst
(pu3uYecKUM TPYIOM M 3apSIKOi, CEKYHIHOE MOTpedJieHne KUCJI0poaa KoiedJieTcs
MaJji0 M Moj/iep:KuBaeTcs MPUPoOI0ii Ha HU3IeM ypoBHe. [Ipu 3TOM KOCTHBII MO3T H
cejie3eHKa (00pa3Ho roBOPS -«3aBOAbI» JJIsl H3rOTOBJIEHHS IPUTPOLUTOB) BHINMYCKAIOT
U NOJIEPKUBAIOT B KPOBH IUPKYJISIIUI0 MUHUMAJILHO HE00X0IUMOT0 KOJINYECTBA
ITHUX «KMUKPOKOHTEHHEPOB» /1JIs1 00ecreuyeHusi CHA0KEeHUsI TeJIa KUCIOPOA0M U JIJIs
MOMOJIHEHNSI YOBLJIM Pa3pyHIAI0IIUXCH IPUTPOIUTOB. ITO TPedyeT MUHUMAJILHOTO
qucsa «padoyux pyk» u marepuasion. [Ipupoae nepenpousBoacrsea He nyxkno! - U
BAPYT YeJOBEK OYeHb OBICTPO MO0OEKAT MM HAYAJ MOJHUMATHLCS 10 JIECTHHIIE.
Heo0xoquMocTh B KUCJ0PO/I€e PE3K0 BO3PACTAET. Y «IMPEKTOPA 3aB0a» — B
LHEeHTPAJIbHOIi HEPBHOM cHCTeMe — Pa31aJicsl CUTHAJ U3 MbILIIEYHOT0 OTAeJIeHHs:
«Pe3K0 YBeJINUbTe CEKYHIHOE U3rO0TOBJIEHUE KOHTEIHEPOB /1JI51 KUCJIO0POAa».

Ho He Tak-T0 MpocTo 3aBOAY OBICTPO MEPecTPOUTHCS!

ITo3TOMYy Opranu3My NpuxXoAUTCS HA MEPBBIX MOPAX YCHJIEHHO IKCILIyaTHPOBATH
HAJTMYHBIA «KOHTeHEPHBIIl MapK», MOKA «3aBO1» He HAYHET pacliupeHHoe
BOCIIPOM3BO/ICTBO IPUTPOLUTOB.

Y10o0bI yBeTHYNTH NOAAYY KHCJI0POAAa B MBIIILbI IPH MAJIOM YHCJe 3PUTPOLMTOB,
NPUPOAAa ABTOMATHYECKH YBeJIHYNBAeT YUCJI0 COKPALLEHUH cepAla B MUHYTY U
YCHJIMBAaET MYJIbCALHIO €ro, T.e. YCKOPseT UMPKYJISALIHI0 KPOBU U IPUTPOLUTOB.
YeunuBaer, yyamaer AbIXaHue 1JIs1 YBeJIUYEeHUS 3arPpy3KH paHee HMeBIIUXCH B KPOBH
IPUTPOLUTOB KUCJI0POAOM. B pe3yibTaTe 0AbILIKOIN U cepauedneHneM
CONMPOBOK/AAETCSl BHE3aNMHAsl YCHJIEHHAs] MbIlIIeYHAsi pa00Ta HETPEHMPOBAHHOT O
YyeJIoBeKa.

ITo ucreyenun 5—10 MUHYT «3aBO/1» HAYMHAET CIPABJATHCH C MOBbIIICHHBIM
BBIIIYCKOM 3PUTPOLMTOB «HA JUHHIOY». [locse 3Toro ga:ke npu HOPMAJIbHOM, YyTh
YCKOPEHHOM IIyJIbCe U NPH CJIerKa y4alleHHOM JAbIXaHUM 0J1aroapsi Bo3pocuieMy
YHCJIY IPUTPOLUTOB, MOCTYNAIOIIKX MO/ 3arPy3KY KHCJIOPOIOM K AJbBe0JIaM JIETKHUX,
MBIIIIbI HAYHHAIOT NOJ1Yy4aTh TpedyeMoe KOJIHYeCTBO KHCI0P0Aa B CEKYHAY U
HacTynaet 0J1aronoJiy4yHoe COCTOsIHMe OPraHH3Ma, TaK Ha3bIBaeMoe «BTOpoe
AbIXaHHEe».

Tenepb CTAaHOBUTCS MOHATHBIM, MI0YeMY Y TPDEHHPOBAHHOI0 YeJI0BEKA HET Pe3KOro
nepemnaja myJjbca B Hauyajse oera. Eciiu yejioBek TpeHHpyeTcsl exKeJHEBHO, TO
«IHPEKTOP 3aB0/Ia» PadOYHX He PACIYCKAET U HeMeIJIEHHO, 10 EPBOMY TPeOOBAHMIO
BbIOpachIBaeT HY:KHOE KOJHYECTBO JPUTPOLUTOB B KPOBb. Y TPEHHPOBAHHOTO
YyeJI0BEKA Mepexo]] Ha «KBTOPoe IbIXaHHEe» HACTYNAeT M0ITOMY 0YeHb ObICTPO.

B cBsi3M ¢ pery/isipHbIMH, €:KeJHEeBHbIMU TPEHUPOBKAMM M TPeOOBAHUSIMU

A00aBOYHBIX IPUTPOLHUTOB CO CTOPOHBI CIOPTCMEHA «IMPEKTOP 3aB02» HA BCAKHUI
CJIy4ail JepsKUT B KPOBH B CIIEHHAJBLHOM «/1el0» — ceJie3eHKke — 00JIbIIOoN 3anac
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«MHMKPOKOHTEITHEPOB», KOTOPbIH MOKeT ObITh IKCTPEHHO BbIOpOIIeH B KpoBb. U
nmyJbcanus cepana aaxe 3amenisaercd ¢ 70—80 1o 50—60 ynapos B MuUHYTY.

B kauecTBe BTOpPO# JMHUM 3aIIUTHI OPraHNU3Ma 0T KMCJIOPOAHOI0 FOJIOAAHNS Yy
TPEHUPOBAHHOI0 YeJIOBEKA aKTHBHee padoTaeT KOCTHBIM MO3T. DTO CHUKAET
3arpy3Ky cepae4Hoil MbIIILbI U CIOCOOCTBYET 10T 0J1€THIO.

IMocaencrBus HENPAaBUWJIBHOI'0 AbIXaHUHA

OpHaskabl s cHeN B Mpe3uanymMe no3aau kageapsl. Oparop untas gokiaan. Yepes
NSATHAANATH, MHUHYT MOCJI€ HAYAJIa BBICTYIJIEHHSI HA €ro 3aThLIKe U 111ee
0003HAYNINCEH BBINYKJIbI€ BE€HDbI, a Y€pe3 moavyaca Ha miee nmosiBujiach o0MJILHAS
ucnapuHa.

ITouemy 310 mponsonw10? Beab opaTop cOKOMHO YUTAJ 1O Oymare, He HepBHHYAJ, B 3a71e
0b1710 mpoxJaaHo. S 3auHTepecoBaJicsl ITUM BONPOCOM M o0paTujics K Bpauy 3a
pa3bsicHeHueM. OTHAKO HUYEM IPYrdM, KpoMe HapyllleHUs] HEPBHOI 1eATeJbLHOCTH, OH
O00BSICHUTB 3TOTO HE MOT.

Tornaa s momes B NOJHKJIHHAKY W MONMPOCHII € IOMOIILIO MTHeBMOrpadga (puc. 14) cHATH
AUATPAMMY MOEro JIbIXaHHs, KOI/Ia 1 HAX0KyCh B CIIOKOIHOM coctosinun. Ha puc. 15
NMOKAa3aHa 3Ta HOPMAJIbHas 001en3BecTHAA AMarpaMmma. 3a oJJHy CEeKYH/y JierKue
pacmupsiioTes (MoABbEM JIMHHHM BBepX), 3aTeM CeKYHIy MPOA0JIKAETCS BBIIOX B 2 CEKYH/ABI
nay3a (rOpM30HTAJIbHOE N0J0KeHue JUHUM). Toro cpeqHuii HUKJ AJIUTCH 4 CEKYH/bI,
uian 15 apixanuii B MuHyTy. ECiin n3MepuTth miomaas AuarpaMmsl, NpoYepyeHHoll ca-
MonucHeM Npudopa, U NOMHOKUTH MOJYUEHHYI0 BeJJMYUHY Ha onpeAeIeHHbIA

K03 (GUIHMEHT, TO MOKHO Y3HATH 00beM B KyOH4YeCKHX CAHTHMETPaxX OJHOro BAoxa. B
CIOKOIHOM COCTOSIHMHU OH paBeH 500 KyOnyecKMM CaHTHMeTpPaM, WM MUHYTHBIH 00beM
paBHseTcs 7500 KyOu4YecKMM CAaHTHMeTpaM.

3aTeM #1 B3s1JI razeTry, Ha4aJ rPOMKO YUTATH CTATHIO. XapaKTep KPUBOii IbIXaHUS Pe3KO
u3MeHuIcs. Baox ObLI 3HAYNTEIBLHO pe3ue, BbII0X — BHAYaJle Pe3Kuii, I0TOM 3a-

Puc. 14. IIueBmorpad, no3BoJsirOLIUI
3amucaTh Ha JleHTe H3MeHeHHe 00beMa IpyaHOIi MOJI0CTH NPU BIoXe. 3anuch 00beMOB BO3AyXa Tpex
NMAUMEeHTOB TPU BAOXe: NnepBasi — 00beM 4Ype3MepHO BeJIHUK, BTOPasi - HOPMa, TPEThSI—O00beM
HE/I0CTATOYeH.

h-mogums rEyie

| |
[T Er

Puc. 15. 3anuch noTped/isieMoro 4eja10BeKOM BO31yXa B CHOKOHHOM

COCTOSITHU M.
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16. [IpIxaHue mNpH YTEHUHU BCIYyX.

Bt e o

)

el B R BRI i
SHELLVEANNIEEIEIDIC ey Pre. 17. Tlpu BO30Yy:IeHHOM criope Best (paza BAOXA YAJIMHSIETCH B
JeTpIpe pasa.

-

TATUBAJICSH, CTAHOBWJICA B TOJITOPA pa3a 10Jibllle, 4YeM Ha MepBOi JauarpamMme.
Ilay3za  coBepmieHHO oTcyTcTBOBaja. LUk aauicsa 8 cexkynna (puc. 16).

Ha anajoruunom npudope Obljia CHSITA JUATPAMMA IbIXaHUsI YeJ0BEKA BO BpeM1
HEPBHOIO0 ropsiyero cnopa (puc. 17). 3necs BA0X NPOXOAUII ellle pe3ye, JUHUS JUATPAMMbI
MOAHMMAJIACH IOYTH BEPTUKAJIBHO, IOTOM BO3AYyX HEPALUOHAJBHO ObICTPO BbIABIXAJICS,
MocJie Yero Ha MUHUMAJIBHBIX 0CTATKAX BO3/yXa OPATOpP CTAPAJICS MPOU3HECTH ellle KaK
MO:KHO 00JIbLIIE CJIOB.

Bpemsi ox1HOT0 ABIXaHMS JJIWJIOCH 16 ceKyH/, T.€. B YeThIpe pa3a 10Jibine HopMbl. [1ay3sl
ocJjie BbIA0XAa He ObLIO.

OmnpeneanM 00beMbI BABIXa€MOI'0 BO3yXa BO BTOPOM M B TpeTbeM 3KcnepuMenTe. OHu
paBHBI NpuMepHO 375 u 325 kyoudeckuM canTuMeTpaM. ConmocTaJisisi Me:KAy c0o00ii 3TH
M (ppsI ¢ 00beMOM HOPMAJLHOIO AbIXaHNS, 3aMeYaeM, YTO NPHU YTEeHNH ra3eTbl YeI10BeK
B/ABIXaeT KHCJI0POAa HA 25 NPOLEHTOB MeHbIIIe HOPMbI, BO BpeMs CIIOpa MoJIy4aJl Bcero
35 npoueHTOB HOPMBI, T.€. HACTYNIAJI0 OCTPOe KUCJIOPOAHOE roogaHue!

Bot nouemy y opaTopa M CHOPLIMKA Pa31yBalOTCsl BEHbl, KPacHeeT JIULO, NOSIBJSIeTCS
OIBIIIKA, Pe3K0 yUaniaeTcs AbIXaHue U MyJabC.

Bo Bpemsi peun niiu MpU YTEHUH BCJIYX K OCHOBHOH (PyHKIHM AbIXaHUSI — 00ecTeYeHUuI0
OpraHu3Ma KHCJIOPOA0M — MPHCOeTHHSETCS] BTOPasi: MPOU3BOACTBO 3BYKOB BO BpeMsl
BbII0XA. Y YeI0BeKa, He IPUBbIYHOI0 K NPOU3HOLIEHNI0 MOHOJIOT0B, MEKAY 3THMM
AByMs1 pyHKIMSIMU MPOMCXOANUT paccorjacoBanue. [Ipu 3Tom cTpagaeT ocCHOBHAsI
(pyHkMA — cHAOKeHHe OPraHU3Ma KHCJI0POIOM, TAK KAK YeJI0BeK CTapaeTcs CKa3aTh
KaK MOKHO 00JIbLIE CJIOB HAa BbII0OXE H 3aepP:KUBaeT BAOX.

Y npodeccnonaioB — JIEKTOPOB, IeBI0B, UMEIOIIMX NPABUJILHO NTOCTaBJICHHBII ro0JI0C,
TaKMX KOH(UIMKTOB B IbIXaTeJIbHBIX Npoueccax He npoucxoaut. [loaTomy Bee Jroau,
KOTOPBIM B CBOeii padoTe MPUXOAUTCS OBITH OpaTOpaMu, 0013aTeJILHO T0JIKHBI POATH
KYPC MOCTAHOBKH I'0JI0Ca BO UMS 3alI[UTHI CBOET0 310POBbS U Aae KU3HM.

IIpoBeneHHbIE IKCTIEPUMEHTHI 00bSICHAIOT U CJIyYaH CMEPTH AKTEPOB B MOMEHT
NMPON3HECEHHUsI CTPACTHBIX MOHOJIOTOB. [IpnynHa NX — He HEPBHBIE U ceplAeYHbIe
00J1€3HH, 2 HEMIOMEPHO JUITUTETbHOE KHCIOPOIHOE r0JI0IaHHE OPTaHN3Ma, a TAKIKE
nepeHanpsKeHHOCTHh PadoThl AKTepa, 0paTopa, Hapylamasi 00MeH BellecTB, HEPBHYIO
AeiITeILHOCTH M MO3rOBO€ KPOBOOGpaIeHne.
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EcThb eme POAUTE/IN, KOTOPbIEC HE YUaT peﬁem«a KpaCHBO X0IUTb, 6eFaTb, CHACTD
BBINIPAMUBIIHUCH, HE FOpﬁI/lTbCfl, HE€ BBITAI'MBATb HOT'M U HE ITOJYJEKATH HaA CTYJIE, a
IJIaBHO€, K COKAJICHUI0, HE yUaT AbIIIATh.

Ceiiyac npu u3y4eHUM MHOTUX 00J1e3Hell BHISICHUIOCH, YTO OJHM JIIOAU BAbIXaK0T
CJMIIKOM MHOI'0 KHCJIOPOJAa U Y HUX 00pa3yeTcsl B OPraHu3Me HeJ0CTATOYHBIH NPOLEHT
CO,, Apyrue aplaT HEAOCTATOYHO HHTEHCUBHO M Y HUX M3-32 «TYNBIX» aJbBe0J
Ha0/I01a10TCsl 00JIE3HN KHCJIOPOJHOT0 I0JIOJAHUS, TAKUE, KAK OpOHXUAJbHAs ACTMA,
TUIIEPTOHUS.

310poBoe AbIXaHHE NPH Oere

CymecTByeT TpH BHAA AbIXaHHUs NpH Oere.

1. Baox u BBIIOX HOCOM NPH IJIOTHO CKATBIX I'ydax.

2. Baox HocoM, BBIIOX PTOM.

3. Baox pTom u BBIIOX PTOM.

TeopeTndeckue coodOpaxeHus1 MO KaxKAOMY BHY CBOAATCH BKpPaTIe K Cleyl0LeMy.

Ilo mepBOMY: AbIXaHHE HOCOM HMeET TO MPEUMYIIIECTBO, YTO BO3IYX COrPeBaeTCHd
YBJI2:KHAETCS, MPOXO/AS MO CJAU3UCTOH 000/109Ke, UTO MPEeTOXPAHIET BEPXHHE
AbIXaTeJIbHbIE MYTH OT OXJIAXKIEHUs U BbIchbIxaHusi. Ho conpoTnBieHue ABUKEHUIO
BO3/yXa Yepe3 HOC 00JIbIIIE, YeM Hepe3 poT.

ITo BTOpOMY: Te :Ke MPeMMYIIECTBA BI0Xa HOCOM, 4TO 1 B epBoM. Ho BbI10OX pTOM
obecrieynBaeT OBICTPYIO OYUCTKY JETKHX OT ra3oB.

Ilo TpeTbemy: ObICTPBI CBOOOAHBIN BI0X H BBIIOX.

51 ocTaHOBHWJICSI HA BTOPOM JIbIXaHHHU, KaK Han(oJiee 000CHOBAHHOM U 310POBOM LISt
OpraHM3Ma: BI0X — HOCOM, BbIIOX — PTOM.

Ipucrynas k mpouenype 6era, HAYWHAIO AbIIIATH TAK: OAUH BJA0X HA JBA 1IAra U OHH
BBIIOX Ha ABa mara. [locJie nosiBjeHus KBTOPOro ILIXaHUSD» — YeThIPe 1Iara Ha BAOX U
YeThIpe HA BBIIOX.

IIpu HopManbHOM Gere 00beM JIerKUX HeJTUKOM He ucnoJb3yercs. [loaTtomy B Hu3y
JIETKHMX BCJIEICTBHE YBEJUYEHHOI0 Y1eJIbHOr0 Beca MOCTeNeHHO CKANJIUBAeTCsl
YrJaeKHcablii ra3. J[jist Toro 4To0bl H30aBUTHCSI OT HEro BO BpeMs 0era, XoueTcs
HHTEHCHBHO c/1eJ1aTh NMpeebHO ITy0oKuid BAOX. 51 TUYHO Aes1al0 TAKYI0 «ITPOMBIBKY»
JIETKMX 4Yepe3 Kaxabie 50 maros.

Beraro u apimy Takum o0pa3oM mo yrpam Bot y:ke 30 JieT, crapasich He NPONMYCTUTh HU
onHoro aHs. Eciin nmoroaa o4eHb mioxasi, 0eraro Tpycuoii 1oMa no KOpuaopy: S maros
TyAa, naTh 00paTHO. TiaTebHO cJie:Ky 3a c000ii BO BpeMsl BBICTYIUICHHI HA JIEKIUSAX U
pokaagax. Ctapaich KaK MOXKHO Yalle BAbIXaTh BO3AYX H CIIOKOIHee BBIITYCKATh €ro.
Crapaloch HU B KOeM cJiydyae He 3a/1epsKUBATh AbIXaHUS U He TOBOPUTH I0C/I€e BbI10XA.

Kucinopoa — ocHoBa skM3HU Ha 3emJie! ITy HCTHHY 3HAKOT BCe, OTHAKO MAJI0 KTO
€KeJTHEBHO, €KeYAaCHO U e:KeMHHYTHO JyMaeT 00 3TOM U Oepe:KkeT CBO OPraHu3M 0T
KHMCJIOPOAHOTo roJionanus. [loMHuTe, 4TO €C/IM NMPEKPATUTH JOCTYN KHCJI0POAa BO3AyXa B

KapﬁmpaTop ABUTaTe/Id aBTOM06I/IJIﬂ, TO Ja’Ke OH MTHOBCHHO 3arJIOXHET U OCTAHOBUTCH.

IHoyaue npoBeTpuBaiiTe KOMHATHI J0Ma U Ha padore!
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I/ITaK, KpaTKue¢ BbIBO/bI.

1." Yem GoJibIle BeTHYMHA COBEPIIAEMOii padoThl OPranoM (HampuMmep, MbIIIIEi), TeM
0oJiblIIee KOJTUYECTBO KHCJIOPOIa B CEKYHAY OH MOTPedJisieT U TeM 00JibIle CHHKAeTCS B
HEM BeJIMUYMHA OTPUIATEILHOI0 3JIeKTPo3apsiia.

2. Tonbko 01aroxapss MOPUUOHHON yaKOBKe KMCJI0POJA B IPUTPOLUTHI JOCTHTACTCS
BO3MOKHOCTh €r0 HHIMBHIYAJBHOI0 pacnpeneJaeHus 0 NOTPeOISIOIMM OpraHam
yeJI0BeKa.

3. Kucjiopoa B KpoBM 3apsizkeH OTpHLATeIbHBIM 3HaKoM. Kosiu4ecTBO 3puUTPOUMTOB M
BBITPYKaeMOro MMM KHCJI0POAA MPAMO MPONOPUHOHAJBLHO PA3HOCTH MOTEHIATOB
3JIeKTPO3apsiia JPUTPONMTOB 10 OTHOLICHHMIO K 3apsily OpPraHoB morpedurtens. B
TaKoH ke MPONOPUHH PA3TUYHO COAePKAHNE 4YHCIa IPUTPOUMTOB B KAMWLIAPax
NMOTPeOAI0IINX OPraHoOB.

4. DuexkTpuyeckue cuibl KyjoHa rOHAT 3pUTPONUTHI MO0 KaNMUJAsipaM, cijibl  bepryaim
3aCTaBJISIIOT JPUTPOLMTHI IBUTAThCS ObICTPee CpeHell CKOPOCTH KPOBH B apTepHsX.

I'nmaBa V IMTAHUE U ITIOTOBBIJIEJIEHUE
Kak peryaupoBaTth cO0CTBEeHHBIN Bec

IlepBOOBITHEIN YeT0BEeK NMUTAJICA Yepe3 HePpaBHOMEPHbIE IPOMEKYTKH BPpEeMeHH.
ITo3TOMY mpupoAe NPUIIOCH TAK CKOHCTPYMPOBATH MEXaHU3M MCIOJIb30BAHUS IHIIH,
4yTOoOBI He BCe ee MUTaTeIbHbIe BellleCTBA CPa3y YCBAUBAIUCH KJIETKAMU, a U3BeCTHBII
MPOLEHT OTKJIAABIBAJICH ObI HA «YEPHBIH AeHb». 3anmachbl J0JKHbI ObLJIM TOMENIATHCH KaK
MO’KHO OJIMKe K TeM MeCTaM, I/ie MUTATeJbHbIe BellleCTBA BIMTHIBAIOTCH B KPOBb, H KaK
MOKHO JaJIbllIe OT MBI, YACTO MOTPeOJISIIONIUX 3TH BellecTBa. Takum MecTomM
0Ka3aJIMch KUIIKH, BO3JIe KOTOPHIX B BH/le BUHOTPAHBIX I'Po3aeil cod0upaeTcs Kup,
JIYYIIH XpaHUTEIb JHEPTHH, H 00JIACTH HA )KNBOTe, Oepax, 11ee, JJHIe — TaM, I1e
MBI COKPAIIAIOTC HanboJ1ee peaKo u ciaado.

Teneps AJ1s TOro, YTOOBI SIPKO NPEACTABUTH cede KAPTHHY NIUTAHUS, HAPHUCYeM
auarpammy (puc. 18), Ha KOTOpPOIi M0 BePTUKAJIN OTJI0KEH Bec YeJI0BeKa, a Mo
TOPU30HTAJIM BpeMs 3aBTpPaKa, o0ena U yknHa. B uneane 17151 HeNoTHEIOILEr0 YeJI0BeKa
AUArpaMMa ero Beca B Te4eHue CYTOK J0JI:KHA ObLIa Obl HMMeTh (POPMY IIYHKTHPHOI
JIMHMM.

K nauany 3aBTpaka oH roJiofet. Bec ero Hmxe cpeanero, 0TMe4eHHOT0 MYHKTHPHOM
Junueii. [locsie 3aBTpaka Bec MoJHNMAaeTCsl BbIlle cpeAHero ypoBH4. Jlajee 3a cuer
noTpedJieHHsI IHEPrUU Bec HAYMHAET NAJaTh U A0XOIMT 10

Jomrpas
JARTpaGE

(e g
Toglr 1]

Quyusnagroazsa

%, CosgHud g8 s wiuzsAETCA
\Chrimdl 55c o0 hsrmAaC Puc, 18. Cxema npaBHJIBHOIO MUTAHNUS.

cpeanero. 1o odea opranusM 10/1:KeH NIPEBPATUTH B JHEPTUIO U TY YaCTh MHUIEBBIX
BelllecTB, KOTOPasi B BU/€ KHPA 0TJI0KHJIACh Moc/Ie 3aBTpaka. Bo Bpemst ncno/ib30BaHust
OPraHHU3MOM 3aMACOB YeJIOBEK OLIYINAeT YYBCTBO r0J104a.
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W3 nuarpaMMbl SICHO, YTO €CJIM 0€3 YyBCTBA roJ10/1a MPUCTYNAaTh K HOBOM Tpamnese, TO Bec
TeJla, 3a1Aachl JKUPAa HAYHYT €KeITHEBHO YBEJIHYUBATHCSHA, U YeJIOBEK CTAHET MOCTENEHHO
MOJIHETh, YTO ONACHO VISl 30POBbS1, TPYAOCNOCOOHOCTH U AoJroserus (puc. 19). Ucxoas
M3 3TOT0 MOKHO C(hOPMYJIHPOBATH OCHOBHBIE MPABWJIA MUTAHUS U TOJIOAAHUSA.

IlepBoe: He caIMTHCA 32 CTOJI, TOKA HET YYBCTBA CHJIBHOIO roJiofa. B atom Bonpoce s1 He
COIJIACEH € TeMHU, KTO PeKOMEHYeT pery/JsipHblii pHeM NHUIIY 110 YacaM, He3aBUCUMO OT
TOro, HaOMT KUBOT ellle He NepeBapeHHoi mumeil niu myct. UHa4ve o0cTouT Heto ¢
JIOABMH (pU3HYeCKOro

Puc. 19. Cxema HenmpaBUJIBLHOTO TNHTAHMS,

TpyAaa. OHH J0/KHBI MHTATHCA peryjiasipHo, Tak Kak Bcerjga caasarcs 3a CToJa ¢ 1YyBCTBOM
30POBOIo anmeTuTa. C.]'IelllelIII/le npaBwijia K JIOAAM (bmnqecxoro TPyAa HE OTHOCHATCH.

BTOpOC: BCI0 Tpame3dy Ha0 MBICJICHHO pa3ae/iuTbh HA TPU (1)33131. HepBaﬂ (1)333 —
YTOJ/I€EHME CUJIBHOI'O I'0Jio1a, BTOpast (l)asa — HacChIILICHHUE, 51 BcTalo u3-3a CTO0JIa, KOraa
MOTy ¢ HCMECHBIIIUM ANNI€TUTOM CHECTDb €lle CTOJBKO Ke.

Ectb 1 TpeThs (paza — «00:K0pKa», KOI/Aa NOCJIe HACBIIEHHUA H0eAaeTCsl TO, YTO 0CTAIO0CH
BKYCHOTI'0 Ha TapeJiKe, WJIM KOTAA POJACTBEHHUKH YNPAIIMBAIOT CheCTh elle KycoyeK. JTy
a3y u3 06uxona 310pOBLIi Ye0BeK He GU3MYECKOT0 TPYAA A0JIKEH COBEPLICHHO
HCKJIIOYHTh.

S npuaep:KUBalOCh TAKOT0 MeTOAAa MUTAHMUA M €M, K YKacy POJACTBeHHMKOB H JHeTBpaveH
B /IOMaxX OTABIXa, IPUMEPHO BABOE MEeHbIIIE OKPYKAIOIIHX. 32aTO OPraHu3M MO HAYYHJICH
HCIO0JIL30BATh B /1€J10 00JIbIIYIO YACTh CheleHHOI NMUIIH, Y MeHS HeT JMIIHHUX KHPOBBIX
OTJIOSKEHUH U 51 Iep:Ky CTa0WIbHbIA «puMcKHiD» Bec — pocT 180 cantumerpoB munyc 100,
10 ecTh 80 KuIorpammos. [lpu TaKOM NUTAHUM S YCHJIEHHO 3aHAT YMCTBEHHBIM TPY/AOM,
obaanar ¢puznveckoii cuI0il, 3aHNMAIOCh (PU3KYJIBTYPOIi, cTapaloch 0eraThb eskeTHEBHO
no 3 KuJIoMeTpa, JIeTOM UIPal0 B TEHHHUC U HA oTAbIXe B KphIMy coBepiiaro yepes 1eHb
MOX0AbI 10 15 kuaomMeTpoB.

Kaxnpliii rog s MpoBOKY 0JTHO WJIH IBa CEMHIHEBHBIX IOJI0aHU MO CJIeTYIOlIel cucTemMe.

Beuepom, HakaHyHe JHS HA4aJ1a IOJ0AAHUS, 1eJ1aeTcsl KJIM3Ma BOJA0ii KOMHATHOM
Temnepartypsbl. Ha ciienyromiee yrpo nosropsito 3ty npouenypy. Ilocie kiauzmsl
MPOBOJSATCS exkeTHeBHASI HOPMAJILHASA YTPEHHSIS 3apsA/IKa U MPOryjaka nemkom 1—2
KHJIOMeTpa.

K 3ToMy BpemeHu nosiBjisieTcsi YyBCTBO rosioga. OnHako BMecTo eabl Boinupaw 1—2
CcTaKaHa KUMSTYeHoi Boabl. Boa 3anoHseT KeJIy10K, 1 YyBCTBO T0JI0/Ia HCYe3aeT.

B TeueHue Bcero JHA HAJ0 NPOJOJLKATH TPYAOBYIO KU3Hb TAK, KAK OHA BeJIach 10
roioganus. Kak To1bK0 nosiBjsieTcs1 4yBCTBO I0J101a, CHOBA U CHOBA BHINUBAI0 CTAKaH
KHMIIsTYeHoi Boabl. Beixoas u3 nomy, 0epy TypucTckyio (usry ¢ Bogoi. Bona npombiBaer
OpPraHM3M U CHUMAeT MO3bIBbI 1oJioAa. Tak Hajxo :KUTh Bee 7 qHel ro10JaHus: Be4epoM U
YTPOM KJIM3Ma KaxKIblii IeHb 1 BMeCTO MUl — Boaa, 10—12 crakanoB B JeHb. CTPOro
3anpemniaercs J100oe JJeKapcTBO WM MPpUeM MWLM, Yas, caxapa u T. A. Oqna yam-
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Ka yasi CBOAUT HA HET M0JIb3y BCero roJioIaHus, TAK KaK BbI3bIBAET BbleJeHHe
JKeJIYI0YHOT0 COKAa, KOTOPbIi MpU cO0JII0IeHNH YKA3aHHBIX BbIIle YCJI0BHIl HA TPeTHil
JAeHb NMpeKpalaeT BbIAEJSATHCS, 1 OPTaHU3M HAYUHAaET M0eJaTh CBOU Ki1eTKHU, Kakue ke B
nepByio ouepenab? OObIKHOBEHHO OTBEYAKOT HA 3TOT Bonpoc: :xup. He BepHo! B nepByio
oYepeb OPraHU3MOM CheJaloTcsl 00JbHbIE KIeTKHU. [103TOMy NpouCcXoAuT HcleleHue OT
Oouie3neii. Eciin Bo BpeMsi roJ101aHHUS MOSIBUTCH €J1200CTh, TO KAK MOKHO CKOpee HYKHO
c/1e1aTh BHEOYEPEIHYI0 KJIN3MY.

HauynnaTte nuTanne Ha BOCbMOM eHb YTPOM Ha/0 TAK: NEPBBIi eHb COKH, CBEKast
IIPOCTOKBAILA, TBOPOT, Yaii, Kycok caxapa. Ha BTopoii 1o0aBisi10TCSl BapeHble 0BOIIM,
cyxapu. Bee 310 B MasIbIX Ko/IM4YecTBax yepe3 ka:xkable 2—3 yaca. Ha Tperuii nenn
JAOMOJIHSI0 CBOE MEHIO BapeHoil Kypuueii, kaprodenem, pucom. /lanee HopmMaibHOe
nuTaHue.

Pauuon HOPMAQJIbHOI0 MUTAHUSA

Xouy paccka3aTh, KAKMX MPOAYKTOB 51 H30erar Win ynorpeo/isito B MUHMMAJIBHOM
KOJINYecTBe.

Besikuii MpoayKT ¢ APOK:KaMH BbI3bIBaeT Opo:keHue B KumevyHuke. [loaTomy s crapaioch
MOAPAKATH I0KHBIM HANMAM, KOTOpPbIE PEANOYNTAIOT MPecHbIe 0e31posKKeBbIe
Jenemku. M3oerar ynorpedaeHust 601bIHX KOJINYECTB OPraHMYeCKHX KHPOB BCEX
BH/I0B, CIIOCOOCTBYIOLINX 00Pa30BaHMIO CKJIEP03a. 3aMEHATh HX MOKHO PACTHTE/IbHBIM
— MOACOJHEYHbIM, KYKYPY3HbIM HJIH OJTUBKOBBIM MACJIOM.

BmecTo MoJI0Ka cUUTAIO OJIE3HBIMHU Bce BU/bI 0aKTepPHAJLHBIX MPOU3BOIHBIX —
NpocTOKBaly, kegup, CMeTaHy, TBOPOr. BapeHsble Msico U pbIda B YMepeHHOM
KoJmdectBe. [1o0oJb1Ie OBOLIICI, pa3HBIEe KAIIH. AMEpHMKAHCKHE 0MO0JIOTH PEKOMEHIYIOT
cbIpble OBOLIM M (PPYKTHI, HATEPThIe HA TepKe B KoauvecTBe 20% exxeTHEBHOIO PalliOHA.
B neHb cunTAaIO MOJIE3HBIM TUTH He MeHee 7—8 CTAKAHOB JKMIAKOCTH JJIsl PA3KUKEHHS
KpoBH. MsicHO# 0yJIbOH M3 CBOEr0 PAallMOHA 5 JABHO MCKJIIOYIJI, TAK KAK 3TOT POAYKT
IUI0X0 pacuienJsiercs: nevyenbo. He Hy:kHO 3a0bIBaTh PO MOJb3Y BATAMHHOB.
IIpunnmaiiTe acKOPpOMHOBYIO KHCJIOTY N0 OTHOMY FPaMMYy B AeHb, IIUTIOBHUK M JP.

Coanb 4 caxap ynoTpeoJisito yMepeHHO, XOPOIlI0, €CJIM CaXap MOKHO 3aMeHUTh MeI0OM XOTS
ObI M B MAJIBIX KOJIMYeCTBaX, Caxap M coJib CHUTAIO OeJIbIMH BparaMu 4ejiOBeKa.

B npoumecce sKM3HM HANO0 YPe3BbIYAHO BHUMATEJIBHO CIeINTH 32 PyHKIUSAMH
JKeJIyIKa U BeUepoM MepBOro e JHS MepephiBa MOMOraTh eMy, IPUHUMAN Ta0JIeTKH
PeBeHs WIH NOJICTAKAHA CJIa0UTeIbHOr0 Yasi. Tak MOMKHO N30€:KaTh MHOKECTBA TAMKEIbIX
3a00J1eBaHUIl, MPOUCXOASIIINX MO HAIIIEMY HEBHUMAHMIO.

B 3aki0ueHne 3TOro pasaeja xo1y paccka3aTtb 00 OTHOM O4Y€HbL UHTCPECHOM
IKCIIEPUMEHTE, MIPOACJIAHHOM MHOI0O, 1 O TOM, 1€M OH KOHYINJICH,

OnHaxas! 1 3a1ymMadics, NouyeMy KOpoBa M Bce KBaYHbIe JKUBOTHBIE LeJIbI IeHb U BCIO
HOYb NEePeTHPAIOT MEKAY MI0CKHX 3y00B TPAaBY M CEHO U N0YeMYy JieB, TUIP U Bce
XMIUIHUKH MSCO KEPTBbI He JKYIOT, a 3ar/1aThIBAIOT LEJIbIM KYCKOM.

OT1BeT oKa3ajcs 04eHb NPOCThIM. U3 nuIM, CheleHHO sKMBOTHBIM, TOJIBKO Ta YACTh
MOKeT BIMTATHCS B KPOBb, KOTOPasi OKAMKETCSI MOHU3UPOBAHHOM WK
AUCCOLMHMPOBAHHOI, T.€. IepeBapEeHHOM.

Jas1 puccoumanum yriepoaoB (TpaBa, ceHO) Tpedyercsi IPUCYTCTBHE LIEJI0YH,
Bble/IsIeMOii CIIOHHBIMM Kkesie3amMu. Ho mpoueHT ee KOHIEHTPaL UK BO PTY KOPOBBI
04YeHb c1a0, BCJIeACTBHE 3TOT0 YIJIeBOAbI J0KHBI ObITH pacilenieHbl, epeTepThl 10
KOJLJIOMJAJILHOTO COCTOSIHMA. BOoT moueMy KopoBa cHa4aJia OBICTPO eCT, HAKAILJIUBAET
NHIIY, 2 IOTOM CIIOKOHHO, 10JIT0 NIePEeTHPAET CO CIIOHOI, [VI0TAET ee B ePBbIi JKeJIy10K,
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OTPBLITMBACT U IEPETUPACT BHOBD /10 TEX IIOP, ITOKA HE 3AKOHYMT MPOLECC TUMCCoOINaAlui U
HE IMPOIrJI0TUT KOPM OKOHYATECJIbHO BO BTOpOﬁ KeJIYAOK.

A 0eJiku (MSICO) TMCCONUMPYIOT B MPUCYTCTBUH COJIAHON KUCJIO0THI, BblAeJasAIOIeiicsl B
JKesryAKe XUIIHUKOB. Ho MBI MOMHMM, UTO 1I€/104b HelTpaausyeT kucaory. lloaromy,
ecJi ObI TUTP HAYAJ Pa3:KeBbIBATH MSCO M MPONUTAJ Obl €ro 1IeJI0YbI0 U3 CIOHBI, TO
KHCJIOTA B JKeJIy/Ke 1IeJ104bI0 HeliTpajau3oBaiack Obl U MSICO NMONLTO0 1O KUIIIEYHUKY B
HeMCCOLUMPOBAHHOM COCTOSIHMH, YTO KOHYMJIOCH ObI OpOKeHHeM B KUIIKAX,
razoo0pazoBaHueM U OTPABJIEeHHEM OPraHU3Ma.

IIpeacraBuB cede Bce 3TO, s PELINIL, YTO cAea 00Jb1I0e OTKPbITHE. Hesib3sl ecTh B 01MH
NpucecT OAHOBPEMEHHO 0eJIKU U yriieBoabl. OAHH HA/I0 TJ10TaTh, APYrUe A0Jr0
nepexeBbIBaTh. [103TOMY OyTepOpoa — xJ1ed (yrieBoa) ¢ MsicoM (0e1KOM) eCTh
npoTuBonoka3zano. [lomyTHo s pemmI, YTo po JIOACKON MOTy0HJI TOT NepBbIT
NMePBOOBLITHBIN JUKAPb, KOTOPBIH CheJl KYCOK KapeHol INYH BMecTe ¢ MepBoii MaucoBo
(yry1eBoHOI1) JienemKoii.

YT00bI cOOpaThL MaTEepHAaJI MO BONPOCY Pa3lejbHOr0 MUTAHUSA, MOIIe] B OMOJIHOTEKY U
B3I TOJICTBIN TOM mof 3arnaBueM « AHCTHTYT pa3ie/JbHOT0 MATAHMS TOKTOpa 3amxay.
B npeaucioBuM U3JarajJMch NPUMEPHO Te 5Ke T0BOABI, 10 KOTOPBIX sl JOXYMAJICS
CaMOCTOSITeNIbHO. /lasiee B KHUTe MPUJIArajioch MHOKecTBO goTorpaduii riaydooxux
CTAPUKOB /10 U T0cJIe JiedeHUs pa3/ieJibHbIM MUTaHHEM, KOTOPbIE Mocjie Kypca JiedeHus!
HAYMHAJIM 0eraTh M HTPaTh B TEHHUC. JINIa y HUX CTAHOBHJINCH MOJIO’KABBIMH.

B npeaucioBuM K KHUre OBLJIO TAK#Ke YKA3aHO, YTO NePeXOAUTh HA pa3jieJibHOe MUTaHHe
HA/10 04YeHb MeJIECHHO H NMocTeneHHo. B MpoTHBHOM ciydyae Te aHTUTOKCHHBI, KOTOpPbIe
BbIpa0daTbIBaeT HAIll OPTAHU3M ISl 00pBLOBI ¢ OpoKEeHHEeM CMEIIAHHOI MUIIN B KUIIKAX,
MPOAOJIZKAA 110 HHEPIHH PA3MHOXKATHCSI, MOTYT BBI3BATH OTPaBJICHHE OPraHU3Ma H
BBICOKYIO TeMIlepaTypy. O3HAKOMHBIIMCH €O BCEMH 3THMH COBETAMH, 5l IOCTENICHHO
nepeie;a Ha pa3ieJbHoe NUTaHue. Pe3yabTaTt 0611 omesomisiiomuM. OTkyaa NoABUINCH
u30bITOUHBIE cuiibl! BoapocTs! JKuznepanoctHocts! IlomonioaeBiee, iBeTylee
310poBbeM JIULO ¢ pyMsiHueM! Ho... B HAIIMX yCJIOBUAX KU3HU BblIEP:KATh a0COJTHTHO
CTPOro pa3ieiabHOe MUTAHUE HEBO3MOKHO. I103TOMY nocie mepBoOro :xe HApyuIeHUs1
AUETHI MO OPraHu3M, B KOTOPOM MePecTaIN BbIAeNATHCH AHTUTOKCUHBI, He CTIPaBUJICH €
OTpaBJIeHHEM, TeMIlepaTypa noacko4umniaa a0 40°, u s ObI He HANMCAJI ITOH KHUTH, eCJIU Obl
MHe He ObLI10 OPraHM30BAHO HeMe/lJIEHHOEe MPOMbIBAHUE KUIIEYHUKA U KeJIyAKA.

IocJie 3TOT0 s HHKOMY He pelaJicsi pEeKOMeHI0BaTh pa3/iejbHoe IUTAHHUE.

OTcroa Ha/lo ceJIaTh BHIBO/I, YTO 1AJI€KO He BCSIKAasi TEOPHUS MOJIe3HAa IS YesI0BeKa,
HYKHA THIATEJbHAS ¥ IIMPOKAs NpeABaAPUTEIbLHAS NMPOBEPKA HA *KUBOTHBIX.

B neaom B BOIIPOCE MUTAHUS HAT0 PYKOBOACTBOBATHCHA U3BECTHBIM IIPABUJIOM — €CTh
TOJBKO TOrAa, Korjaa rojJoacH, 1 €¢CTb BO3GMOKHO MEHBIIIC.

CKO0JIbKO 4aCOB CHA IO0JIE3HbI YECJI0BCKY

Korna yenoBek npocHyJIcs, 3aJ1e3KaJICsl, YyBCTBYET JIerKoe HelOMOTraHue I ¢J1a00CThb, TO
Ka)KeTcsl, BOT ecJIM Obl ellle HEeMHOKeYKO M0J1eKaTh M MIOHEKUThCA B NOCTEJIH, TO CHIIBI
BepPHYTCS] U HACTYNIMT 0OAPOCTb.

He BepbTe 3TUIM 0IIN0O0YHBIM yyBcTBaM! UeM 0J1b1IE YeJIOBEK JIeKUT Oe3 CHA, TeM
0osb1Ie TepsieT CHJIL.

B smmTepaType ecTh HEMAJIO CBeIeHUTi 0 TOM, CKOJILKO YaCOB CHA HEOOXOAMMO ISl
BOCCTAHOBJIEHUS CHJI. YKA3bIBAETCsl, UTO, C OHOI CTOPOHBI, BO BPeMsl CHA KJIETKH
3apsIKAIOTCS YJIEKTPO3apsaIaMi U XOPOII0 OYMIIAKTCS CBeKell apTepualbHOIl KPOBBIO OT
MOJIOYHOW KUCJIOTHI H IPYTHX 0TOPOCOB 00MeHA BEeIeCTB H OKHCJIEHNUs, — W 3TO MOJIe3HO!
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Ac Ilpyl"Oﬁ CTOPOHBI, B KJIETKAaX BO BPEeM4 JICKAHUA MOCTCIICHHO HAKAIVIMBAIOTCH HIJIaKH
— 4YTO BpeaHo. BoT 01HO U3 MHOTHMX l'lpOTPlBOpQ‘lPlﬁ, CIIYTHUKOB BCeil Hamel JKU3HU.

O KoJiMYecTBe YACOB M0JIE3HOT0 CHA MHEHHS pa3eauauchb. OqHu cyuTaloT — § 4acos,
Apyrue (AaMepuKAHCKUIl n300peraresib IAUCCOH) — 5 yacoB. S TUYHO CHUTAIO, YTO
JIYYIIH# OTABIX M XOpollee CaMOYyBCTBHe 00ecTIeYnBaIOT 6—7 YacoB cHa, He DoJiee.
OnHako HaJ0 MIOMHUTH, YTO B MUPE He CylIeCTBYeT He TOJBKO JIBYX NAJIbLEB €
OJMHAKOBBIM PHCYHKOM JUHMII Ha Ko:ke. HeT AByX 01MHAKOBBIX J110/1eil B OTHOLLIEHUH
ocobenHocTeii opranusma. [lo3ToMy KasKabIi 10/KeH caM IKCIIEPUMEHTAIBHBIM IyTeM
YCTAaHOBUTH MUHUMAJILHOE BpeMsl CHa, HE00X0AUMOe eMY AJIsl BOCCTAHOBJIEHHUS CUJL.

3auem npupoaa opraHm3oBaJja NMOTOBLIACJICHUEC

B npouecce 3BoJII0IIMM TPHPOIA NPUAYMAJIA ellle ONH KOHCTPYKTUBHBIH KaHAJ 1A
0TBO/IA IUVIAKOB M3 OPraHM3Ma 4ejoBeka. OHa cHa0auJIa Bee Halle Tel0 MHJIMapAaMu
NMOTOBBIX 7KeJie3 U MUKPOCKONMUYECKUMH KaHAJIAMM 151 BbIX0Ja NOTa U ra3oB. Takum
00pa3oM, KPOBEHOCHYIO H IMM(AaTHYECKYIO0 CHCTEMbI, BEIBOASIIIME IJIAKH, IPHPOAA
npoayoIupoBaJia, co3AaB KpaT4alllInii MyTh 0T MeCTa X BOSHUKHOBEHUS /10 MecTa
BbIJIeJICHHS] — 4Yepe3 MOTOBbIE JKeJIe3bl KOKHOT0 MOKPOBa.

IlonpoOyiiTe IN3HYTH SI3BIKOM CBO€ IIEYO MOCJIe 3aPAJAKH, M BbI NOYYBCTBYETE eIKHH
BKYC CMeCH KHCJIOTBI € COJIBI0, TOPa3/10 00Jiee HENMPHUATHBIN, YeM BKYC YHUCTOH COJIH.
BoJjee Toro, not a10BuT. COrjiacHo MHOTUM MCCJIEJOBAHUAM, JOCTATOYHO AATh
’KUBOTHOMY NPOTJIOTHTH HE3HAYMTEIbHOE KOJHYEeCTBO NMOTA, YTOObI BHI3BATh €r0 CMEPTh.

Ony0/JuKOBaH TaKKe Pe3yJbTaT IKCIEPUMEHTOB, MPOBEIEHHbIX /1JI51 BbISICHEHUSI TPUYUH
IUI0X0r0 CAMOYYBCTBHS U 1a:Ke 00MOPOKOB, HACTYNIAIOLIUX B pe3y/bTaTe J0Jroro
npedbIBaHKS NP 00JIBIIOM CKOILUIEHUH JK0/Ieil B HePOBETPUBAEMOM MOMeEIleHUH.
Oxka3zajioch, YTO PUYMHO SIBJISIETCS HE CTOJHKO YMeHbIIIEHUE MPOIIEHTA KUCJI0POaAa U
Jaxe
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0 [1] 20 30 40 50 60 70 80 90 10D Puc. 20. Ipu 36—37°C aiist NOBBIILEHHS
TeMIepaTypbl HEKOTOPOro 00beMa BOAbI HEOOXOAMMO MHHMMAJILHOE KOJHYECTBO TeIJia.

He npudaBaeHue npoueHTa CO2, cKOIbKO YBeJIUYEeHHE COeP:KAHUSA SIAOBUTHIX
NPOAYKTOB B ra3ax, Bble/IseMbIX YeJI0Be4YeCKHM TeJIOM.

IHoToBbIaeeHHE TOMUMO (GYHKIUH BbIBEIEHHUS LIVIAKOB HMeeT U IPyroe Ha3HaueHHe.
OHo y4acTByeT B TeIUIOPEryJIsMH, MU NOJAePKAHNH HOPMAJIbHON TeMIlepaTypsl TeJia.
B 0ane npu TeMnepaType BblIllle TeMIIePaTypbl KOKH, YTOObI H30eKaTh Neperpesa,
OPraHu3M BblJeJisieT MHOI'0 I0TA, KOTOPBIi, HCHAPSSACH ¢ HOBEPXHOCTH KOKH, OXJIaxKIaeT
ee. DTOT MOT CO/IePKUT ropa3io MeHbllle PACTBOPEHHBIX LIIAKOB, a CJIeI0BaATeJ]bHO, U
NMOTeHne B 0aHe MO M0Je3HOCTH He MOKeT 3aMeHUTh NMOTeHNs Npu Gu3ndecKux
yHpaKHeHHX.

31ech yMeCTHO cKa3aTh /IBa CJIOBA 0 TOM, N04YeMy IIPHPOIa HAEIUJIA TEJIO 310POBOI0
yesoBeka Temneparypoii 36—37°C. Kak pa3 B 3T0OM Juana30oHe TeMIlepaTyp AJisl Harpesa
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Boabl Ha 1 rpaayc Leabceus TpedyeTcsi MUHMMAJIbHOE KOJIHYECTBO KMJIOKAJOPHIA, TO eCTh
ylaeJibHasl TeIVI0eMKOCTh A0CTUTaeT cBoero MuHumMyma (puc. 20). He usymuresibHast au
3TO MyAPOCTH NPUPOABI?!

Hrak, 14151 310p0OBOii KU3HM KJIETOK, COTJIACHO 3aMbICJIy IPUPOALI, U3 HUX HAJI0 YAAISATH
IJIAKU He TOJIbKO M0 JUM(ATH4YeCKUM U BEHO3HBIM COCY1aM, HO U 110 IPOTOKAM MOTOBBIX
:kesie3. IMeHHO Tak U MPOMCXOAUIO0 B TedeHHe MUJIJIMOHOB JIET, KOT/Aa MepPBOObITHbII
YeJIOBEK IeJIbIH IeHb

Oeraj B moMcCKax MUY U LeJibli eHb nmoTea. Ho Teneps 4ejioBek MeHee MOJABHKEH, OH
MeHbIIIe moTeeT. Bess mopuys 108, KOTOPasi BBIILIA ObI HAPYKY C IOTOM, OCTA€TCH B €ro
OpraHu3Me, OTPaBJIsAs KJIETKH.

Kpartuaiimmuii kaHaja ctaja padoTaTh 1o Hallleil ske BUHe HUJKEe CBOUX BO3MOKHOCTEN, a
KPOBeHOCHAas U JuMpaTniecKasi CHCTEMBI, U, CJI1e0BATEJIbHO, IeYeHb, IOYKH, — CO
3HAYUTEJBHOM Neperpy3koii. B pesyabTate Takoi HeecTeCTBEHHOM Meperpy3Ku y JIloei
CTAJIU NOSIBJSITHCS 00J1€3HH MeYeHH, 0YEeK U MOUYEBOro my3bips. Pa3Hbie Gojie3nu u
3eMJIMCTBII [BET JINIA HAOJIIOAAK0TCS Y JIIo/deil, B 0COOEHHOCTH Y MOAPOCTKOB,
NMPHUBBIKIIHNX CHATH € TOJ0BOI 101 o1es1ioM. OHU OTPABJIAIOTCS AT0BUTHIMH ra3amMu,
BBIILIXa€eMbBIMH M3 JIETKHX H BBIIEJISTIOIIAMHUCS M3 KOKH.

3HAYHUT, HY’KHO MIOTETh B CAMOM NPSIMOM CMBICJIe 3TOTr0 ¢JI0Ba. ExxeHeBHbINI
HHTeHCHBHBIN 0er 20—30 MUHYT ¢ 00WJIBLHBIM NOTOBbIIEJIEHHEM Sl CHUTAI0 Ba)KHel e
NMPoueAyPOo 115 310POBbSI.

Tak ke moJjie3Hbl U BCAKHE apyrue (l)l/l3l/l‘leCKl/Ie YpaKHCeHHUs, COMIPOBOKIAAOIIUECCS
NOTOBBIIEJIeHHEM: Oer Ha MeCTe, NIPbI)KKHU U TaK JaJiee.

M cnokoH BeKOB X0pOIIO H3BECTHA M0JIb3a 0aHM — PYCCKOI, pUMCKOM, PHHCKOH 1
APYTHX.

ITapuiky HeTpyIHO YCTPOMTH M y ce0sl B BAHHOW KOMHaTe. JIj1s1 3TOH eJIn HaJ0 KyNHTh
00pyY (XyJ1a-Xyl) ¥ NPUKPENUTH K HeMY MOJMITUICHOBYIO IJIEHKY TaK, YTOObI OHA
o0pa3oBajia BOKPYT Tesla HUJIMHAPHYECKYI0 3aHABECKY 10 HOT, 2 0KO0JI0 IlIeY co0npaJiach
ObI PY MOMOIIY IIHYPKA M 3aTATHBANACH HA mee. Takum 00pa3oMm, ro1oBa oKaxercs BHe
NAPWJIKH (ee HAT0 BCera Iep:KaTh B X0JI0/e), a TeJIO YeJIOBeKa NOMEeCTHUTCH BHYTPH
OrPaHNYEHHOT0 MOJMITHWIEHOM HUJIMHAPHYECKOro NpocTpancTBa. CTOATH HYKHO Ha
JAepeBSIHHOM HACTHJIe, 10JI0KEeHHOM Ha THO BAHHBI.

.Eciin Tenepb nycTUTH N0/ 3aHABECKY AP Yepe3 Pe3MHOBbIN HIVIAHT, HAeThlii HA HOCUK
3J1eKTPUYECKOr0 YaHHUKA, TO, NOAAEPAKUBasI BHYTPH «0aHU» KeJlaTeJbHYI0
TeMIepaTypy, MOKHO MOTeTh B TedeHUe XOTs ObI MATH MUHYT e:kegHeBHO. [lociie «0aHm»
XOPOLIO NPUHATH MPUSITHBIH, MPOXJIAAHBIH QY.

Ecsin BbI exxeTHEBHO He MPONOTeeTe, BHINMOJIHAA pu3nyeckue yIpaKHeHUs] HIIN He
NMpuMeTe ceanc 0aHu, TO noigere Ha padoOTy, YHOCH B CBOEM TeJie POBHO CTOJIbKO
SAOBHUTBHIX KHCJIOT, IIJIAKOB U I10B, CKOJIBKO MX BBIAEJIWIOCH ObI ¢ TOTOM BO BpeMs
MOJIE3HBIX MOTOTOHHBIX M BOJAHBIX MPO-

neayp. JTo 3a/1aeT JIMIIHIOK padoTy BHYTPeHHHM opraHaM. YesioBek, He IpUAaKOImii
3HaYeHus (puznueckoil KyabType U 0aHe, MOxeT ObIcTpee 3200/1eTh, 0C1a0€eTh,
npesk1eBpeMeHHO OTEePSITh TPYAOCINOCOOHOCTb.

HTrak, caejiaeM KpaTKkue BbIBO/bI.

1. Toabko ¢(u3NYECKUMHU YNPAKHEHUSIMHU MOKHO JA00OMTHLCHA YBeJUYEHUS] YUCIA
IPUTPOLUTOB B KPOBH, CHUKEHUSI YMCJIA MYJIbCAI[UI cepilla B MUHYTY M ObICTPOTo
nepexoaa Ko «BTOPOMY JbIXaHUI0». [|Jisl 310pOBbS 04YeHb Ba:KHbI 0e30TKa3HAas
HAeATeJbHOCTh KAMWLIAPOB U MPaBWILHOE, MOJHOIIEHHOE TbIXaHUe.
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2. Hapo HAYYUTbCH AbIIIATH TaK, 9TO0BI BO BpeMsA UYTCHUA U BBICTyl'lJ'leHI/lﬁ HEC 10BOJIUTH
CBOM OpraHms3m 10 KMHCJIOPOAHOIO rojdoganus.

3. B nponecce NHUTAHUS HAI0 CTPOr0 OrPAHHYMTH KOJHYECTBO IMHUINH. YBeJIHYeHHE
Beca KpaiiHe BpeIHO /15 310POBbSI.

4. OpHUM U3 IJIABHBIX KAHAJIOB OYMCTKH OPraHU3Ma OT LVIAKOB U SI/10B SIBJISIETCS
noroBbIIeaeHHe. PeryisipHoe exxeHeBHOE MOTOBbIAeIeHHE HEOOXOANMO ISl 310POBbS
U Joiarojerusi. ber Ha Bo3nyxe — Jiyduiee aJ1st 3Toro cpeacrso. MckyccrBenHast 0aHs
SIBJISIETCSA MOJIE3HBIM 3aMeHHMTeJIeM NPoueayphl «(PU3KYJIbTYPHOI0» OTOBbIICICHHS.

I'maBa VI ATMOC®EPHOE DJIEKTPUYECTBO U XH3Hb YEJOBEKA
Poap nonos
Bo3MozkHa Jiu KU3HbL HA 3eMJie B HEHOHU3UPOBAHHOI BHelIHel cpene?

ATOMBI, OTIMYAOIIHECS OJHUM WM ABYMS JJUIIHUMH UJIH HETO0CTAIOIMMH
3JIeKTPOHAMM, HA3bIBAKOTCH OTPUIATEIbHBIMH MU NMOJ0KUTEIbLHBIMA HOHAMU. B
BO31yXe 0eclpepbIBHO POKAAIOTCS MOHBI O/ AelCTBHEM KOCMHYECKHUX JIy4ei,
PaJIMOAKTHBHBIX BellleCTB (HAXOASIIMXCS B 3¢MHOM KOpe, BO/ie H BO3/AyXxe),
YJIbTPa(uoJIeTOBBIX JIyYel COJIHLA, (PoTOdIeKTprUYecKoro 3¢pdexra I'anbpBakca—
CroJ1eTOBa, 0T 0a/1/10JIeKTPUYecKOro ¢ dexTa (00pa3oBaHUe MOHOB MPU
Pa30pbI3ruBAHMHU BO/IbI), OT HATPETHIX MOBEPXHOCTEH MeTa/LUIa, IVIAMeHM M T. A. H,
HAKOHEIl, 0T JINCThbeB PacTeHMii.

...Ha j1abopaTopHoOM CToJIe YleHA-KOppecnoHAeHTa AkageMuu Meauuuuckux Hayk CCCP
npogeccopa JI. JI. BacuiibeBa CTOST IBA CTEKJISIHHBIX SIIUKA. B Ka:K10M 10 TPUALATH
0esbIX MbIlIeld. SINUKH BEHTHIINPYIOTCS OAMHAKOBO. JKCIIEPUMEHT JJIMTCS yAKe CYTKH.
Hap simmkaMy CKIOHHINCH YYeHbIe H IKCIIePMMEHTaTOpPbI.

IloBenenne Mpllei B AIUKaxX pa3Hoe. B KOHTPOJIBbHOM, I/le IMPKYJIUPYeT KOMHATHBIM
BO3/1YX, MBILIH YYBCTBYIOT ce0s MPEBOCX0IHO. A B IPYroM, I/ie KOMHATHBIH BO3AyX
MPOXOAUT Yepe3 crenuaabHblIil JIeKTpuYecKuil GuabTp, 3a7ep:KUBaIOLIUI 1
HeMTPATN3YIOIUH Bee 3JIeKTPOo3apskeHHbIe YACTHIBI BO31yXa (MOHBI H 23P030JIH),
MBI HAXOAATCH B MPeCMEPTHOM COCTOSIHUU — OHM 3abIXaI0TCSl, MEYyTCsl, MaJal0T Ha
CIIMHY M YMHMPAIOT 0T KUCJI0POAHOro roaoaanns. Ilocjie BCKpbITHSA B MX KPOBH KHCJI0pPOIa
He 00Hapy:xui0ch. Ilo3BosibTe! Ho Kak ke 3T0 MoxkeT ObITH? Beb B SINIUK M0JABATOCH
00J1b110€ KOJIMYeCTBO BO31yXa. MbIlI HHTEeHCUBHO Ablliaau. [louemy ke OHM yMepJu oT
KHCJI0poaHOro rojonanusa? Hey:xean :xe HeliTpaau3anus HUYTOKHBIX M0 BeJUYNHE U
KOJINYECTBY 3JIEKTPO3apsI0B MOKeT JUKBUAUPOBATH ra3000MeH B Jerkux? Kak 3To Hu
KaKeTCsl HeMpaBI0Nnoa00HbIM, ONILIT MOATBEPAAET 3TOT BbIBOA. Jla, MoxkeT!

II.]IH NMPOBEPKH 3TOI0 ABJCHUA CTABUWIUNCHD MHOTOKPATHBIC 10NIOJHUTE/IbHBbIC ONIBITHI. n
KaKIbIH Pa3 )KUBOTHBIC YMHPAJHU B TOM fIIIIUKE, I'/1I€ B BO3AYX€E ObLIH HeﬁTpaJ’[H30BaHLI
BC€ 3JICKpPO3apsiibl HOHOB U 33[)030.]'[617[. 3Ha'lI/IT, 3TH ONIBITHI MO3BOJAIOT CA¢/IaTh BbIBO:
JKM3HDb HA 3¢MJI€ BO3MO’KHA TOJIBKO B HOHH3I/Ip0BaHHOﬁ BHeIIHeH cpeae.

Bo BTOpOIi rpynie onbITOB NPOBEPAIOCH BJIUSIHAE HCKYCCTBEHHO HOHM3ALMU KUCJI0POAa
BO3/yXa Ha CAMOYYBCTBHeE KUBOTHBIX. MbIIIN NOMeIAIUCh B repMeTUYHbIE CTEK/ISTHHbIE
SIIMKH, I7Ie KOpMa U BOABI O0bLI0 JocTaTO4HO. [IpoBepsijioch, CKOIbKO BpeMeHH MOTYT
NPOKUTH MBILIM, HCII0JIB3YSl TOJBKO KHCJIO0PO] BO31yXa, UMEIOLIUIicS B sIIUKE.

Ilo ucTeyeHNH HECKOJIBKHX YaCOB ONMpe/IeJIeHHbIi MPO HEeHT KUCJI0PoAa BO3ayXa,
He00X0AUMBbIH /1JIA HOPMAJILHOM KM3HH, HCI0JIb30BAJICS MbILIAMHU, IIOCJIE Y€r0 OHU
BNAJAJIU B COCTOSIHME acPUKCUH CO CJIA0BIMU NMPU3HAKAMMU KU3HU. OHAKO
NMOCJIeYI0IAs AIPOUOHU3ALMS OCTABIIEr0C HUYTOKHOI0 KOJTUYECTBA KHCJI0POIA B
SIIIMKEe B KOPHE MEHSJIa KAPTHHY MOBeAeHUs JKUBOTHBIX. BOT Kak omuchIBaeT 3T0
siBjieHue B cBoeiil kaure Jl. JI. Bacuines.
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«)KHBOTHble, Yike 0JIM3KHe K CMEPTHU OT YAYIIbS, JCKABIIHEC HEMMOABU/KHO, C PEAKUM U
HECNPABUJBbHBIM ALIXaHHEM, TOTYAC K€ I0CJI¢ BKIIOYCHUSA (B mumce) npnﬁopa JIA
HOHU3AIIUH BO3/1yXa ONPaBJIAJIUCH, CATUIUCDH, HIOXAJIN BO3AYX, IPHUHUMAJIUCDH OeraTthb mo
KaMepe,- IPUIEM JIbIXaHUME Y HUX BHOBb YYalllajao0Ch. BoikiawdyeHue HOHHU3aTOpPa CHOBA
IPUBOANJIO MbIIIEeH B COCTOSIHUE acdmxcpm. BTOpl/I‘lHOG BKJIIOYCHHEC (nonmaunn) OnATb
NOJHUMAJIO X HA HOTH» ¥,

MHoro4uc/ieHHbIe AHAJOTHYHbIE ONBITHI ANOHCKOr0 npogeccopa Kumypa, pycckoro
yuyeHoro KusiHuubina u Apyrux noATBepPANJIN 3TH pPe3yabTAThl.

Takum 00pa3oM, 0TCYTCTBHE OTPHIATEIbHBIX JIEKTPO3apsI0B B BO3/1yXe HapylIaeT
ra3zoo0MeH. YBeJu4YeHHe 3apsiI0B KUCJI0POIa YCHIuBaeT ra3ooomMen. JKu3ub B
HEHOHU3MPOBAHHOM cpee HEBO3MOKHA.

Ecau 310 yTBep:KIeHne BEPHO, TO U KM3Hb B MOJABOJIHOM MUpe TaK:Ke J0J:KHA 3aMUPATh B
HENOHU3UPOBAHHOM BOJeE, T.€. IBAKAbI JMCTUIIMPOBAHHOM Boje, OuaucTuiLiATe. OnbIThI
3TO NMOATBEP:KRIAIOT. laxe ameda, BbIHYTAasl U3 aKBAPUYMA U MOMeELUEHHAS B
OUAUCTHWLISAT, yMUPAeET.

CK0JIbKO BpeMeHH MOTYT NMPOKUTh ;KUBOTHBbIE B HEHOHU3UPOBAHHOW BHellIHel cpene?
HexoTopsble yueHble BBICKA3bIBAJIHN MPEAIO0I0KEeHHE, YTO 3TOT CPOK 3aBHCHT OT Beca HX
MBI U 3212COB HOHOB B opraHax. I1o 3Toii runorese 4ejioBeK B HEHOHH3UPOBAHHOM
BO3/1yXe MOT Obl MPOCYIECTBOBATH HECKOJbLKO MecsAlleB, TAK KaK ero Bec npumMepHo B 600
pa3 0osbllie Beca MbIIIH, MOrudammeii yepes 25 yacoB. TouHbIX cBeleHUIi 110 ITOMY
BOIIPOCY B JINTepPaType IOKAa He MOSIBJIsI0Ch. OHAKO U3BECTHO, YTO OTCYTCTBHE
OTPULATEILHBIX HOHOB B BO3/IyXe [1a:Ke B TeUeHHe HECKOJIbKHX YacOB Y:Ke OTPHIATeILHO
CcKa3bIBaeTCsl HA CAMOYYBCTBHHM JIIOJEH.

JI. JI. BacujibeB nUIET B TOii ke KHUTe: «APOMOHU3AIUSA 1aBAJIa HECOMHEHHbIH
MOJIOKUTEJIBHBIH 3(deKT Bo Bcex ciaydasx... IPEKPALAIUCH KAT00bI y JI0eH 1ma
TOJIOBHYIO 00J1b, HA YXY/ALLIEHHE 001Iero cCaMOYyYBCTBHUS U T. A.».

)| CUUTAI0, UYTO HOHU3AMA BO31yXa JEIKUMH OTPUIATC/IbHBIMUA 23POUOHAMU A0JIKHA
NMPOBOAUTLCH B IIaXTaX, METPOIMOJIUTECHE, B IIOABOAHBLIX JIOAKAaX, KOCMHYCCKHUX KOpaﬁJ’lﬂX,
Ha NpeaANnpUuATHUAX.

* JI. JI. BacunbeB. «Teopusi u mpakTHKa Jie4eHUS] MOHU3MPOBAHHBIM BO31yXom», 1953.
Bo3nyx Hai0 HOHM3MPOBATH

HaanvueM B Bo31yXe ONTUMAJIBHOIO KOJINYECTBA JerKUX OTPHLATEILHO 3apsiKeHHbIX
uoHOB (0T 500 n10 5000 B KyOMUecKoM caHTMMeTpe BO31yXa) 00bACHAIOTCH HeleOHbIe
cBoiicTBa aTMOoc(epbl MUKPOKJIMMATa, HANpUMep A0Xa3nu, rae HadaoaAaeTCs
J0JIT0JIeTHEe MeCTHBIX skuTeseil. Ha Temy o neeGHOM cBoOMicTBe OTPHIIATEILHO
3apsiKeHHBbIX HOHOB B BO3/IyXe HAIIMCAHO M U3aHO0 Y HAC U 3a pyOe:xoM cBbiiie 300
TpyaoB. B psine 60JibHUL M1 KYPOPTOB ceiiyac GyHKIHMOHMPYIOT LeJieOHbIe YCTAHOBKH
asponoHu3anuu. B Hameii meyaT coo01an0ch 00 yCIeHOM JiedeHUH 00JIbHBIX
TUIIEPTOHUYECKOM 00J1e3HBI0 U OPOHXNATBHOMH ACTMOIi, IOMelaeMbIX B «0MOTPOHBI» —
KaMepbl ¢ HOHU3UPOBAHHBIM BO31yX0oM (10 criocody npodgeccopa M. b. [lanuenko, I'. A.
SlkoBJieBa u ap).

B xHure «Teopusi M npakTHKAa Je4eHU HOHN3MPOBAHHBIM Bo3ayxom» JI. JI. Bacuiben
nuieT: «3yyeHune a3poHOHM3AIUM ¢ THTHEHUYECKOH TOYKH 3peHMA BHIIBUHYJI0 HACIO O
CYLIeCTBOBAHUU ONTUMAJIBbHOI0, Hanbo01ee GJIATONPUSITHOIO 1151 310POBbSI U
CaMOYYBCTBHS MOHHOTO Pe:KMMAa BO3yXa, KOTOPBIii cileqyeT HCKYCCTBEHHO CO31aBATh U
MOAEPKUBATH B KUJIBIX U Pa004YUX MOMeIIeHUAX, HapsiAy ¢ ONTUMAJIBHOM
TeMIIePATYPOi, BJAKHOCTBIO, 10CTATOYHOI BeHTWIsALMeN U npo4.». U nanee: «A3BecTHO,
YTO BBE/ICHHbIE B IPAKTHKY KOHIULMOHEPHI He TOJIBKO He 000raiaiT BO31yX HOHAMH, a,
HANPOTHB, €ro A1e3UOHU3UPYIOT... U1es 0 BKIIOYEeHUHM MCKYCCTBEHHOM a3pPOMOHU3ANNHT B
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CHUCTEMY KOHANIHOHUPOBAHUS BO3IyXa MPOMBIILIEHHBIX H IIKOJbHBIX MOMeleHnii ObL1a
BBIIBUHYTA coBeTcKnMH ruruenucravu (Paaden, Cequukos, Bapuies) euie B Hauase 30-
X TO/10BY.

Taxum 00pa3om, 1J1s1 HCKYCCTBEHHOM TOMOJHATEIbLHOH HOHM3AINH BO3AYX, NPOLIeI M
KOHIMUMOHEPbI, HA NIePB0e BPeM1 J0JKeH NPUHATH 0K0J10 1000 jierkux oTpuIATEIbHBIX
HOHOB B KyOMm4eckoMm cantumertpe. Takoii Bo3ayx 0yaeT cOXpaHATH 310POBbe U
NMOBBHIIATH NMPOU3BOAUTEILHOCTEHLTPYAA.

Haxonasich y cedsi B KBapTHpe, s HOHU3UPYIO Bo3AyX A0 1000 noHOB B KyOHM4YecKOM
caHTHUMeTpe.

Ha Temy o0 JieueGHBIX CBOMCTBAX A9POHOHOB ceifyac HANMCAHO M 3aALUIIEHO 00JIbIIOoE
KOJINY€eCTBO Auccepranuii. Bo MHOrux 00/1bHAIAX YCIENIHO HCIIOIb3YeTC HOHOTEPAaIns.

Honbl npoTus 0aKkTepHii

OTKpBITHE paHee HEM3BECTHOI0 CBOMCTBA OTPHIATEIbHO 3apSIKEHHBIX A)POMOHOB —
YHHYTOXKATH OaKTepuM --mpuHagIexuT A. A. Muxynauny, I'. I1. l'onosanosoii u A. T'.
HeiiTauny ¢ npuoputeToM oT 1953 roaa, koraa 0bLI CO31aH NEPBBIi ceUATILHBII
ruapononuszatop UM-5. Biausinne HoHOB Ha 0aKTepHH IIPOBEPSIIOCH CJIeIYIOIIHM
o0pasom. Bpau I'. I1. I'onoBaHoBa AABIsAIACH PYyKOBOAMTEIbHHUIEH sICIEH,
pacnoJiokeHHBIX B ABYX AoMax. B onHom u3 Hux ['oloBaHOBa ycTaHOBU/IA YKA3aHHBIH
THAPOMOHM3ATOP /sl HOHU3AIMH BO3AyXa. B TeueHne roga B 3ToM A0Me aeTH 00J1eJIH
3HAYUTEJIHbHO MEHbIIIe, YeM B KOHTPOJIBHOM J0Me 0e3 HOHM3AaIuM BO3AyXa.

B pasBuTHe 3THX HccaenoBannii o npocsde A. A. Mukyinuna u I'. I1. I'osioBanoBoii B
1955 r. npodeccop A. I'. HeiiTinnn u HaydHblii corpyaAHuk C. M. I'poméax nposesu
NnoAPoOHbIe HAYYHO-MeIMIIUHCKHUE HCCIeI0BAHUS BIUSIHUSA a9POMOHOB HAa 0aKTepHH.
PesyabTarel ony0aukoBansl B 1959 rony B «M3BecTHSAX MeJarorn4ecKux HAyK», ToM Ne
101. Ha cpe3ne no nonusanmnu B bynanemre moaTBep:KIeHbl (PAKTHI YHHUTOKEHHUS
OaxTepuii MoHM3aUuKell Bo3Ayxa. BbIHeceHO pelleHUe: YCTAHABJINBATH HOHNU3ATOPHI B
00JBHHMIAX, OTIEPANMOHHBIX U T. 1. HauaTo MaccoBoe Npon3BoACTBO HOHU3ATOPOB B
Benrpun, IlIBeilinapun u Ipyrux crpasax. ABTop y0e:xaeH, 4To IIMpovaiimee
NMpUMeHeHUe A3POMOHU3ANMU — OJUH U3 MyTel yJy4yllleHUs 310POBbs HACEJEeHHs U Yy HAC
B CTpaHe.

Kakue HyKHbI 29pOHMOHU3ATOPBI

B aspouonnsaropax, usrorosssiiomuxca HAJI «Corosriiapcanrexnpoma», HOHM3aIUs,
TOYHee ICKTPOHHBIN BeTep, JOCTUTAJIACH 32 CYeT KOPOHHOIO0 Pa3psaa, 3G PeKTHBHO
BO3HHMKAIOLIEr0 MPH HATIPSI’KEHUH HA UIJIaX B HECKOJIBKO /1eCITKOB ThICHAY BOJIBT, T.€.
KpaiiHe onacHoM Toke. Kpome Toro, OHu CTaBAT NalMeHTA MO BO3eiicTBHE BPEAHOTIO,
NMPOTHBOECTECTBEHHOI' 0 MO0JIH, T.€. ¢ OTPHUATEJLHBIM IOJI0COM B paiioHe T'0JI0BbI, B TO
BpeMs KaK NPHPOJA MOCTABHIIA YeJIOBEKAa HOTAMHU HA 3eMJII0, 3aPSKCHHYIO
OTPHLATEIbHBIM 3aPSI0M JIEKTPO3HEPIHH, a I0J10BOI 00PaTH/IA K MOJI0KUTEIbHBIM
3apsiiaM HOHOC(epbl. DTH a9POMOHU3ATOPHI CIIOCOOCTBYIOT BOSHHKHOBEHHIO B BO3yXe
030HA M OKHCH 230Ta — BPEIHBIX [JIsl 4eJI0BEKA ra3oB.

MaJio Toro, HOHBI KOPOHHOT'O Pa3psiia BecbMa HeloJroBeunbl. Kak yka3piBaercs B
JUTEepaType, COXpaHEHHE 3apsiIa TAKUX HOHOB OIPe/IeJISIeTCsl CPOKOM OT 2 /10 5 CEeKYH/I.
IMo3TOMYy OCylIECTBUTH PABHOMEPHYH) HOHH3ALUIO OOJIBIINX MOMeEIIeHH i HEBO3MOKHO, U
JUTHHHbIE BEHTUJISIHOHHbIE TPYGONPOBO/IbI HE MOTYT JOHECTH B IIOMeLeHUsI
WOHU3HPOBAHHBIN BO3IyX.

ToubKo nmocJje AJUTeNbHOI padoThl B TeUEHHE TPeX JIET ABTOPY 3TOI KHUTH C
COTPYAHMKAMH YIAJ0Ch €CO31aTh HOBBIH THII IelIeBOr0 MPOCTOr0 rMAPONOHU3ATOPA,
reHepUpPYIoLIero npyu NOMOIIH TUIIOBOI0 3J1eKTpoMoTopa B 350 BT 0K0/10 3 MHUJUINOHOB
JIETKMX OTPHLATEJbHbIX HOHOB B 0JJHOM Ky0M4eCKOM CaHTHMeTpe BO31yXa 3a c4eT
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6amno3¢dexra (pacnbliieHUs: BOABI). 3aMepbl MPOU3BOAMINCH cueTUnkoM «TapTy» Ha
PACCTOSIHUU B OJJUH METP OT BHIXOHOI'0 OTBEPCTUSI HOHU3ATOPA.

MoaudpunupoBanubiii «I'uapouonnsarop Muxkyauna UM-51» (aBTopcKoe CBHIETEILCTBO
Ne 115834) mo3BoJisieT HACBITHTH BO3AYX B PA00YHX M KHJIBIX NOMeEIeHUsIX
snextpo3apsinamu ot 1000 1o 5000 noHOB Ha KyOMYeCKHI caHTUMeTP Bo3aAyxa. B
HacTosIee BpeMs 3TOT MOHM3ATOP Mpolie] YA0BJIeTBOPUTEIbHO 0(pUIIHATbHbIE
HCHbITaHus Ha npegnpusaTun. Ha puc. 21, 23, 24 nans! 001l BUI, 1eTATH HOHM3AaTOPa U
KPpHBasi )KU3HU HOHOB. /11 HHAMBHIYAJBHOI0 KOMHATHOIO NOJIB30BAHHUS ABTOP CO3AJI
Mojaeab UM-5, paspeniennyio k cepuiitnomy npoussoactsy Munzapasom CCCP. Ha puc.
22 noka3aH MOHU3ATOP, CAeJAHHBIN ABTOPOM M I'PYNIOHA COTPYAHUKOB A CTAHLMIA
MOCKOBCKOI'0 METPO, I'/le OH YCICLIHO NMPOoIIesI HCTIBITAHMA.

I'napa VII )KU3Hb B QJIEKTPUYECKOM ITOJIE
3apsiseH JIM 4eJI0BeK 3JIeKTPHYecTBOM?

CorjacHo HOBeHIIMM MCCJIEI0BAHUSM, 3eMHOI IIap 3apsiKeH OTPULIATEIbHO, TO €CTh
U30BITOYHBIM KOJTHYECTBOM CBOOOIHBIX 31€KTPO3apsiioB, 0k010 0,6 MHILIMOHA KYJIOHOB.
IT0 04eHb 00JIBIIONH 3apsi.

OTtrajakuBasick Apyr ot Apyra cuiamu Kynona, 3JIeKTPOHBI CTPeMSATCH CKONMMUTHCH Ha
TOBEPXHOCTH 3eMHOro mapa. Ha 00JIb1IOM pacCcTOSTHUM OT 3eMJIH, OXBATBIBasI ee €O BeexX
CTOPOH, HAXOAMTCsl HMoHOcdepa, cocTosimasi M3 0O0JBIIOr0 KOJIHYECTBA
IOJIOKMTEJIBHO 3apsiKeHHbIX MOHOB. Mexay 3emiieil M MoOHOC(epoi cylecTByer
3jaekTpu4yeckoe mode. IIpu sicHom Hebe Ha PacCTOSTHMHU MeTpa OT 3eMJIM Pa3HOCTh
NMOTEHIHATOB AocTUTaeT npuMepHo 125 BoabT. [loaToOMy MBI MMeeM NPaBo YTBEP:KAATb,
YTO 3JIEKTPOHBbI, CTPpeMsIHecs MoJ AelicTBHEM MOJA BbLIPBATHCS € MOBEPXHOCTH 3eMJIH,
NPOHMKAJHN B rojible CTYIHH M 3JIEKTPONPOBOJHBIC KOHIBI HEPBOB MBIIIII]
NepBOOBITHOIO YeJI0BEKA, XOAUBILEro Mo 3eMJie 60CHKOM, He HOCHBIIEr0 CAIor Ha
3JIeKTPOHENPOHULIAeMOH MCKYCCTBEHHOIl TMOAOIIBEe. JTO NMPOHUKHOBEHHE
3JIEKTPOHOB MPOJ0JIKAI0CH TOJbKO 10 TeX MOP, MOKa 001Ul CBOOOAHBINM
OTPpHLIATEJBHBI  3apsii  4YeJIOBeKA He JOCTHIal MNOTeHIHANA 3apsAja Ha yYacTke
TOBEPXHOCTH 3eMJIN, Ile OH Haxoau/cs. Iloa neiicTBueM 1moJisi 3apaabl, IPOHUKIIUE B
TeJ10 YeJIOBeKa, CTPEMUJINCh BHIPBATHCSI HAPYIKY, Ile M 3aXBaTbIBAJIUCD,
PEKOMOMHHPOBAJHCH, ITOJIOKUTETbHO 3apsiZKeHHBIMU HOHAMH aTMOchepsbl,
HeNoCpPeACTBEHHO CONMPHKACABILIEHCS ¢ OTKPBITHIMH KOKHBIMHM OKPOBAMM I'0JI0BBI U
pyk. Teso yesioBeka, ero ;kuBble KJIETKU U Bee (PYHKIMOHAIbHbIE 3aBUCUMOCTH
MeTa00J1M3Ma MUJIJIMOHBI JIET ObLIM NPHCIOC00JeHbl IPUPOAO AJIsl 310POBOM KU3HU
YyeJI0BEeKa B YCJOBHAX 0KO0JI03EMHOI0 3JIeKTPUYECKOI0 MOJIsl ¥ 3JIEKTPOoOMeHa,
BBIPA’KEHHOT0, B YACTHOCTH, B IPUTOKE 3JIEKTPOHOB B CTYITHH M OTTOKE, peKOMONHALIMH,
3J1eKTPOHOB B MOJIOKUTEJbHO 3apsizKeHHbIe HOHbI aTMOc(ephl.

Teneps MbI J0KHBI 32/1aTh cede HeCKOJIbKO BONPOCOB. Moriau 6b1 MbIIIIBI YeJT0BEeKa
HOCHUTBb B ce0e MOoJIOKMTeJIbHbIN d1exkTpo3apsaa? Hert, He MOr/iM, TaK KaK 3J1€eKTPOHBI €
MOBEPXHOCTH 3eMJIM HeMeAJIeHHO UX HeliTpaau3oBaiau 0bl. MOrIu Ju MBIIIIBI HE HUMETh
HHUKaKkoro 3apsaaa? Her, He Moriin, Tak Kak 3JeKTPOHBI 3eMJIH UX 3apaauian 0bl. OTcroaa
MbI IONBITAEMCSI CACIATH NMEePBbIii U BaxKHeH Ml BHIBO/: CONPUKACABIINECS € 3eMJIei
MBILILbI (KUBOTHBIX H YeJIOBeKa ObLIN YCTPOEHbI NPUPOAOIi TAK, YTO OHM HOJIXKHbI ObLIIH
HeCcTH B ce0e OTpUIATeIbHBIN 3J1eKTP03aps/l, COOTBETCTBYIOLINI BeJUYHHE 3apsiaa
3eMHOI1 IOBEPXHOCTH, Ha
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s Puc. 25. Ay3spaiabHble 3JIeKTPUUYECKHe MOJS BOKPYT PbIo
KOTOpOﬁ KUBO€ CYIIECTBO HAXO0AUJIOCH B l]al-ll-lblﬁ MOMECHT.

BesnmunHa 0TPpUIIATEILHOTO 3apsA/a YeJI0BEeYECKOIo TeJIa J01KHA MEHIATHCS B
3aBHCHMMOCTH OT HANIPS’KEHHOCTH 3JIEKTPUYECKOTO MOJIsl B TaHHOH TOYKe 3eMJIU B
AAHHBII MOMeHT. /lazke y pbI0 ro10Ba HeceT MOJIOKUTETbHBIN, 2 MBIIIIBI TeJIa —
OTpHLATENbHBbIN 3apaa (puc. 25).

IIpu4uH K U3MEHEHHI0 HATIPSI)KEHHOCTH 3JIEKTPUYECKOr0 1M0JIA 04eHb MHOT0. OHa U3
IJIABHBIX — 00JIaYHOCTD, HECYIIasi CUJIbHel e MeCTHbIE 3J1eKTPo3apsabl. OHu
AOCTUTal0T B MOMEHT 00pa30BaHUA MOJHMI 1eCATKOB MUJJIMOHOB BOJIbT. B skuBom
OpraHu3Me Ha MOBEPXHOCTHU KOKM HANIPSA:KEHHOCTD 3JIeKTPO3apsi/I0B JOCTUIAeT HHOT/AA
TaKoil BeJIMYUHBI, YTO MOSABJISIIOTCSI MCKPBI PU CONPUKOCHOBEHUH ¢ METAJLJIOM, MPU
CHSITUH HEHJIOHOBOTO 0€JIbs.

CornacHo mpou3BelecHHBIM aBTOPOM JKcHepUMeHTaM, pusnyeckass padora
CONPOBOXKIACTCH CHUKEHHMEM  3apsJa MBIINIEYHBIX KJIETOK, Y4YaCcTBOBaBIIMX B
Heil. Ilog3apsinka TNPOMCXOAWT 32 CYeT MNpeBPallleHUsl JHEPruu XMMHKO-
OKHCJIHMTEJbHBIX peakuuid ¢ O00JbIIMM  K.IJA B JIEKTPHYECKYI0 MOJIOKUTEIbHYIO
H OTPHULATEJBHYI0 JHEPIHIO, TO eCTh MPUPOAA y:Ke pelnia npodiaeMy XUMHAYEeCKOro
3JIeMEeHTa, HA/l KOTOPOil TPYASITC Yy4YeHble M HH:KeHepbl. Cile0BaTeIbHO, ;KU3Hb
KJIETKHM M 00MeH BelllecTB B Hell conpoBokIaeTcss OecnpepbIBHBIM  3J1€KTPOreHe30M
(o6menoM). Yem MoJI0sKe B 310POBEe CYLIECTBO, TeM HHTCHCHBHEE B HEM 3JICKTPOOOMEH.
Eciu Hapymuth 0OecnpepbiBHbBI 3J1€eKTPOreHe3, HalpuMep nepepe3arb HePB, TO
MBILINA, KAK U3BECTHO, TOCTENEHHO YMUPAET U «BbICHIXaeT», HeCMOTPS Ha
NPoJ0JIKAI0LIeecs] KpOBOOOpaleHue.

Hogeiimme Ha0a0qeHnsa cOTpyaHNKOB UHCTHUTYTA 0011[eCTBEHHOH M KOMMYHAJIBLHOM
THTHEeHbI IOKA3AJIH, YTO IIPH NepeMeHe MOroAbl CAMOYYBCTBHE 00JBHOIO0 YeJI0BeKa
3aBHMCHT OT BeJIMYMHBI MECTHOI HANIPSIKEHHOCTH MOJISI 3eMJIH, TAK Ke KaK M OT
H3MeHeHUs] 0apoOMeTPUYecKOro JaBJeHHs, B 00IbIINHCTBE CJIyYaeB COMYTCTBYIOLIEr 0
H3MEHEHUI0 HaNPs:KeHHOCTH nojs. Ho Tak kak B ObITY MbI He MMeeM NPHOOPOB AJs
H3MepeHNsl BeJINYMHBI HANPSZKeHHU S OIS 3¢MJIH, TO U 00BSICHSIEM COCTOSTHHE
CaMOYYBCTBHS He OCHOBHOM NPUYNUHOM — U3MEHEHUEM HAINPSHKEHHOCTH I10JIs1, 4
caelcTBHEM — NajieHHeM 0apoMeTPHYeCKOro JaBJICHHA.

HoHbI BJIa:KHOH 3eMJIH

@yopa pearupyer Ha 3J1eKTPO3apsiAbl TOYHO TAK ke, Kak ¢ayHa. HoBeiimuue
HCCJICAOBAHMSA MOKA3AJIH, YTO JJIEKTPOHBI ¢ OTPULATEIBHO 3apPSKeHHBIMH HOHAMH
BJIAKHOI 3eMJIM IPOHUKAKOT B KOPHU BCeX PACTEeHUH M OCMOTHYECKUMH CHIAMHU H
CHJIAMHM JIEKTPUYECKOr0 MOJIfA MOAHUMAIOTCS ¢ MUTATEJIHLHBIMHI COKAMM 0 JINCTHEB
JepeBbeB, PACOJI0KEeHHBIX /1a’Ke Ha BbICOTE CBbIIE 50 MeTPOB HaJl 3eMJlel, OTKY/Aa U
cpbiBaloTes B aTMocdepy. OnyoankoBansbl pororpadgum 3JJeKTPHIeCKUX U3JIYUeHHH U3
KOHYMKOB JHcTheB. [IpuBoaniuch 1aHHbIe 00 M3MEHEeHHH CTPYKTYPHI KJIETOK pacTeHui
BO BpeMs I'PO3bI, TO €CTh BO BpeMsl CHUIBHOI'0 H3MEHEHHS HANIPSKeHUS 3JIeKTPHYECKOro
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noJisi. BbL10 0b1 00JIBII0H OIIUOKOIH TONMYCTHTH, YTO U B JKMBBIX KJIE€TKAX YeJIOBEKa BO
BpeMsi TPO3bI U MOCJIe B3PLIBOB HA COJIHIIE HE MPOUCXOAUT MOJI00HBIX H3MEHEHHI, B
KOHEYHOM UTOre BJMSIONIUX HA 310POBbE, CAMOUYBCTBHE U /Ia:Ke KU3Hb YeaoBeka. K
COKAJICHHI0, HAYKA ellle OKOHYATEJIbHO He paciiu(poBajia 3TH sIBJIEHUs, XOTS
COBpeMeHHbIE HCCIe0BAHNS He TOJBKO MOATBEPIANIN BIUSIHUE YIEKTPHUIECKOT0 MOJIs U
KOCMHUY€eCKHX JIyueil Ha oBeJeHNe KUBBIX CYIIECTB, HA U JAJIU BO3MOKHOCTH U300pecTH
croco0bl JieYeHH TSAKeJbIX 3200/1eBAHNI YJIEKTPUYECKUMHU MOJISAMH.

B UncturyTe pusnonornn pacrenniit AU CCCP nokropoM 0Ho10rH4ecKux HayK J.
KypOoMuKHUM NOCTABJIEH PS/l ONBITOB 110 H3YYEHHUIO BIUSTHUS 3JICKTPUYECKOI0 I0JIsl Ha
pacTeHus. Y cuJeHUe M0JIsl 10 U3BECTHOIH BeIM4MHbI yckopsieT poct. Ilomemenue
pacTeHMii B IPOTHBOECTECTBEHHOE M0JIe — HABEPXy OTPHIATEIbHbIN MOSAC, a B 3eMJIe
MOJIOKUTEJIBHBIH — pocT yrueraet. ’KypOunKkuii cunraer, 4To 4eM G0Jble pa3HOCTh
MOTEHI[HATOB MeXK1Y BCX0AaMM U aTMoc(epoii, TeM HHTEeHCHBHee MPoTeKaeT (JOTOCHHTE3.
B opan:kepesix ypoxkaii Mo:kHO yBeauauTh Ha 20—30%. Bonpocamu BiausiHus
3JIeKTPHYECTBA HA PACTEHHMS 3aHNMAaeTCsl P HAayYHBIX yupe:xaennii: LlenTpaabHas
reHernyeckasi jaboparopus umenu M. B. MuuypuHa, cOTpyAHUKH GOTAHHYECKOT0 caaa
MTI'Y u gp.

3.]'IeKTpl/l"leCTBO H 3a3¢MJICHHE Y€JI0BEKA

Kakmue :xe n3MeHeHHs B ;KU3HHU YeJI0BEKA 00YCJIOBUIN €ro 0TXO0/ OT eCTeCTBEHHOI0
NnepBoOBLITHOrO ObITUsI? Yes10Bek HA/leJI CallOTrd, BLICTPOMJI I0Ma, H300peJt
TOKOHENPOBOASA M JTMHOJEYM, pe3UHOBbIE MOAOUIBBI, 32JIUJI YJIHIbI TOPOJAOB U IOPOTH
acpanbToM. Yesn0BeK ceroHs ropas3io MeHbIle COPUKACAETCS € JIEKTPO3apsiAaMu
3eMJid. B 3TOM 01HA U3 NPUYHMH TAKHX «00LIEOCTYNHBIX» 00JIe3Hell, KaK roJI0OBHbIE 001U,
Pa3apaskuTeJIbHOCTh, HEBPO3bl, CEPAEYHOCOCYAUCTDIE 3a001eBaHus, ObICTPas
YTOMJISIEMOCTD, IJIOX0M COH U mp.

B npomioM 3eMckHe Bpauu NMPONMCchIBaIU 60JbHBIM NMPOTyJaKH 0ocuKkoM 1o poce. B
AHIINM M ceiiyac PyHKIMOHUPYET HECKOJIbKO 001IeCTB «00COHOKEK». ITO JedeHHne
HeJIb351 Ha3BaTh HHA4e, KaK «3a3eMJIeHHe Tesla MAHeHTa.

ITouemy ObI 1 HaM He HCIPOOOBATH METO/A «3a3eMJICHHSDY, YTOObI H30aBUTHCH OT
nepevrcaeHHbIX Bbille Ha30iIuBbIX HeayroB? IlepBble e ONbITHI, NPOBEAEeHHbIE MHOIO
(onm onyOs1ukoBaHbl B 1958 1. B N\e 6 :xypHaia «CnopruBHasi s»ku3Hb Poccun»), mokasanu,
4TO Jaxe NpocTeiilne 3j1eKTpudeckre Npudopbl CIOCOOHBI PErMCTPUPOBATH NOSIBJIEHUE
B M30JIUPOBAHHOM OT 3eMJIM YeJI0BeKe BPeAHbIX, MOJI0KUTEIbHBIX 3J1eKTP03aps/i0B,
BO3HMKAIOIIMX B Mpoliecce ero TpyAa U B o0bIAeHHOM *U3HU. Tak, HanpumMep, ecju
4eJI0BeK, JI03KACh B NIOCTEJIb, HATSAHYJI Ha ceds 0/1es1710, TO OH, 10 onbiTaM M. A.
OcTpsikoBa, 3apsikaeTcsi BpeAHbIM, IPOTHBOECTECTBEHHBIM CTATHYECKUM
MOJIOKUTEJBLHBIM 3apSiAOM ¢ HanpskeHneM 0k0s10 600—700 BoasT. IIpu xoan0e HoO moay,
MOKPBITOMY JIMHOJIEYMOM, N0JI0KUTEbHbIE 3apsAbl AOCTUT AIOT ThICSIYM BOJIbLT. UHbIE
JIIOAH HACTOJIbKO 3apsi;KeHbl BPeAHbIM I0JI0KUTEIBHBIM 3JIeKTPUYECTBOM, YTO C HUMH
ONACHO 3A0POBATHCHA HECYIIUM OTPULATEJbHBIH 3apsj, TAK KAK HCKPBI 005KUTAI0T PYKH.

B :xypHane «3HaHHe — CHJIa» HECKOJBKO JieT Ha3aj Obl1a omy0JuKoBaHa cTaThs «UTO0
MellaeT BOAUTENsAM». B Heil pacckasbiBanoch 00 IKCIIepHMEHTe, B pe3yJbTaTe KOTOPOro
BbISICHWIOCh, YTO BOAUTE/b ABTOMOOWJIsl, OTTOPOKEHHBbIH OT 3J1eKTPOHOB U
3JIeKTPUYECKOro MoJisl 3eMJIU MeTANINYeCKMMHU IKPaAaHAMM Ky30Ba M Pe3NHOBBIMHU
IMHAMH, yCTaBaJ BBoe ObIcTpee, YeM NMOABEeP:KeHHbII BO31eHCTBHIO MOJIS 3eMJIu. 51
10J1araxo, YTo 3JIeMEHThI 3a3eMJIeHUS J0/KHbI N0JI0KMTEIbHO BIUATH Ha
NPOU3BOAUTE]BHOCTD TPyaa. 1JIsl 3TOr0 Hy’KHO YCTPOUTH 3a3eMJIeHHUsI 110JI0B, KpoBaTei,
€03/1aTh TOKONPOBOAAININE MOJOIIBHI A1 00yBH.

OnbITHI MOKA3aJIH, YTO JH0asi yMCTBEHHAsI WJIN (pU3HYEeCKasi padoTa, BHINOJHsIeMAas
4eJIOBEKOM, KOTOPBIH H30JIMPOBAH OT 3€MJIH, CONPOBOKIAETCS] YMEHbIIIEHHEM €ro
OTPHLATEIHHOT0 MPUPOIHOTO 3apsiAa. OMHAKO HU OTHO M3 ONMMMCAHHBIX H3MeHeHUit
IJIEKTPUYECKOT0 MOTEHIHAJIA He HAOIIOAAETCSl U He 3aMepPseTCcH JaKe CAMbIMH TOYHBIMHU
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npudopamu, ec/Iy TeJ0 YeJ0BEeKAa CONPUKACAETCS ¢ 3eMJIel WM CBA3aHO C 3eMJlei
nposoaHuKoM. HemocraTok 3/1eKTPOHOB ToT4Yac ke JukBuaupyercs. Ha 1rod6om
ocuJuIorpade Jerko 3aMeTHTh 3TH TOKH M ONIpefAeJuTh ux Beanuuny. Ha puc. 26, 27, 28
NIOKa3aHbI ay3pajbHbIe M0JIs1, OKPYKAIOLIUe YeI0BeKa.

Jly4mmm cpeacTBoM 3a3eMJIeHUS AABJIsAETCS JIO00H roJIblii WM H30JIMPOBAHHBIN
MeTAINYeCKU POBO/I, O/IHUM KOHLIOM NPHIIAsSIHHBIN K KPaHy, K Tpy0e BOAONIPOBOA
WIHN 0aTapee OTOIJICHHS, a JPYTHM, F0JIBIM, KOHIIOM Yepe3 HepsKaBeloIyI0 IMJIACTHHKY
NMPHAKATHIA K TeJly YesioBeKa (Jydlle Bcero K crynmusiM). Bo Bpemst yMCTBeHHOT 0 TpyAa
110JI€3HO /IepKaTh MeTANINYECKHIl 3a3eMJICHHBIH POBOIOM LIAPHUK MJIH APYToii
MeTAINYeCKUI NpeiMeT B JIeBOH pyKe, a2 BO BpeMsl CHA KOHeLl 3a3eMJICHHOI0 MSITKOI'0
TOHKOT'0 I'0JIOT0 MPOBOJA MOKET JIesKaTh, HANPHUMep, MOBePX NMPOCTHIHM, 0XBATHIBAS
TIo(psak. Celiyac cTajo U3BECTHO, 4TO 32

Puc. 26. AyspajbHoe 2JIEKTPHYEeCKOe MoJje, BOSHUKAK0IIIEee 32
c4eT OMONOTEHIMATIOB COKPAINAKOILEiicsl MyCKYJIaTypbl pyKH. (3aperncTpupoBaHo B 1a0opaTopuu
(usuosnornyeckoii kudepHeTHKHU JIeCHHHrPaICKOro rocy1apcTBeHHOro ynusepeurera. Kapruna He siBisiercst
TOYHBIM 0TOOPaKeHUEM M0JIsl, 2 NPeACcTaBJseT co00ii ICKU3, NOJy4YEeHHBbIN ¢ IPUMEHEeHHeM MeTO/10B
MO/1eJIHPOBAHMSA).

#Puc. 27. [ToJHAsK CeTKA 3JIEKTPUIECKOr0
nous cepaua. Hudpamu 0003HaueHbI NOTEHIHAIBI B MUJIIHBOJIBTAX OTHOCHTEJIbHO 3eMJIM B MOMEHT
MAaKCHMAJILHOT0 Pa3BUTH#A 3y0la ayspaKkapauorpaMmbl. YeoBek cTOUT HA MPOBO/sIIel MOBEPXHOCTH.
@DpoHTAIBLHBII 3cku3 nos. (Jluarpamma cHaTa B 1a6opaTopuu PU3HOJI0rHYECKOli KHOEPHETHKH
Jlenrocynusepcurtera nojx pykosoacrsom npod. I1. . I'yasesa).
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%Puc. 28. Cxema yCTaHOBKH ISt

ay3pajibHOli cHCTeMBbl perucTpPaluu JIeKTPHYECKUX IMoJeif,

PY0e:koM yiKe peKJIaMHUPYIHTCS TOKONPOBOASIIINE Pe3UHbI, TUHOJIEYMbI U Ipyrue
TOKONPOBOJSIIIAE MATEPHAJIBI IS NOJI0B KIJIbIX U POU3BOACTBEHHBIX OMeLIeHHUIi.

IMocae nyﬁnmcamm CTATBbH 0 I10J1b3€ 3a3€MJICHUA MOABUJIHCH NMMOCJI€A0BATEIN MOET0
MeToaa. Bce oM oTMeuaoT P€3K0€ MOBBIIICHUE paﬁOTOCl’lOCOﬁHOCTI/I, a TAKIKE YJIYyYIICHUE
CHa U 310POBbA.

I'masa VIII PACIIOPAIOK TPYAOBOI'O JHSA

ByaniabHuK 3BOHUT B 7 yacoB. IIpoceinarocs. CHMMAI0 ¢ HOT 3a3eMJIeHHE H BKIIIOYAI0
KOMHATHBIIl HOHU3ATOP.

IHoTaArnBaoce M, Jiexka B MOCTEJIH HA CIIMHE, HAYHHAIO AbIXaTeJIbHYI0 THMHACTHKY.
I'nyGokmii B10X, cTpeMJIeHHe HAIPaBUTh JMadgparmMy K HU3Y KMBOTA, 3aJiepxKKa 3
CEeKYH/IbI U MOPBIBUCTHIN BBIAOX Yepe3 cxaTbie ryobl 8—10 mopuusamu, Takux
ynpaxxHeHMil s mpoaenbsiBao 10, kaxxaoe mo 6 cexyna, oomee Bpemsi — 1 MuHyTAa.

Jlajiee mpoBO:KYy BOJIEBYIO THMHACTHKY — 1 MUHYTA.

3aTem, NpoI0/Kas JIesKATh HA CIIMHE, /1eJ1al0 YIIPa:KHeHHe, Ha3bIBaeMoe «BeJI0CUIen.
Pyxu non 6expa. Horu moaHaTHI KBepXy M JeJAal0T ABUKEHHUS KaK MPHU e3/1e Ha
BeJiocunene. 20 000poTOB KasKA0H HOroi. 3aTeM HOTH BBHINPSIMJISIIOTCS, OMUCHIBAIOT KaK
MOKHO 00J1ee IIMPOKHE KPYru 3 pa3a u cHoBa «Bejocunem» — 20 pas. U tak — 3 nukJa.
Kaxnplii nuki 25 cekyH, Bce ynpaxxHeHue — 2 MUHYThI.

BceTaB ¢ mocresiv, HAYMHAI0 THMHACTHKY € IBYXKWJIOTPAaMMOBBLIMH ranrenasimu. Cnepsa
yHpaKHeHHMs AJs PYK, 3aTeM NMpHCceAaHNs, HAKJIOHbI, TOBOPOTHI — Bcero 5 MuHyT. O4eHb
JI00J110 KOMILIEKC, paspadoranubii 0. IlanomHUKOBBIM — CTAPIINM TPEHEPOM
MOCKOBCKOro 0acceitna «Haiikay» (puc. 29).

Komiuiekec rUMHACTHYECKMX YNpPasKHeHHUi

1. HcxoaHoe moJioskeHHEe — OCHOBHAS CTOMKA, TaHTEJIN B ONYLIEHHbLI- PyKax.

IoausiTh MpsiMble PYKH BBEPX ¢ OAHOBPeMEHHBIM MOAHMMAHHEM HAa HOCKH — BI0X. Onyckasi pyKH BHHU3,
BEPHYTHCH B HCXOHOE MoJI0:keHne — BbIIoX. [TloBToputs 10—15 pas.

2. HcxoaHoe moJiokeHe — OCHOBHASI CTOIKA, FAHTEJIN B ONYLIEHHBIX PYKAaX, JaJ0HU 00palleHbl Briepea.

ITonepemMeHnHble crufanus U pa3srudaHus PyK B JIOKTEBBIX cycTaBax. Bo Bpemsi cruéaHus pyk ranresu
KacalTces IJIeY, a JIOKTH 0CTAIOTCS HeMOoABMKHBIMU. /IpixaHue npousBoiasHoe. [loBToputs 15—20 pa3s.
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3. HMcxoaHoe moJI0KeHHEe — PYKH C FaHTeJsIMH Briepeau. PaspecTu npsiMbie pyKH B CTOPOHBI 10 0TKA32 TAaK,
YTOOBI JIONIATKH COCIMHHIINCH, — B/0X, CBECTH PYKH Nepe/ co00if — BbIIOX.

MoBToputs 10—15 pa3. UcxoaHoe mosoxkeHue — CTOsI, TYJIOBHINE HAKJIOHEHO BIepex 10

P Tw
NS4

5 B 4
YHpasKHEeHHUH.

Puc. 29. KoMmmjiekc rHMHACTHYECKHX

Puc. 30. YrnpaxkHeHHs] HA «MaLIuHe

3A0POBb».

TOPH30HTAILHOIO MOJIOKEHHS, PYKH C FTAHTEISIMU ONYIIEHbI BHM3, JIAIOHH BHYTPb.
IMogusiTH MpsIMbIe PYKH B CTOPOHBI — BJIOX, OMYCTHTH PYKH B

HCXO/THOE MOJI0KEHHE — BBII0X.

IHoBToputs 10—12 pas.

5. McxonHoe noJiokeHne — CHIS Ha CTyJIe, CTYITHU HOT 3aKpeIlVIeHbl 32 HeMOABHKHYIO OIIOpPY, PYKH ¢
TaHTeJISIMH 32 F0JIOBOM.

MeniieHHO HAKJIOHUTHCSI HA3a/1, IOBOPAYNBAas TYJIOBHUILE BJIeBO, — BI0X. BepHYTbCsI B HCXO/IHOE MOJI0KEHHE
— BbioXx. IlpoaesaTh TO ke caMoe, IOBOpPa4YMBas TyJOBHIE B IPaBylo cTopoHy. IloBToputh 6—8 pas.

6. VcxonHoe moJioKeHHMe — JIeka HAa CIHHMHE HAa MOy WJIHM HA CKaMeliKe, DyKH ¢ TAHTeJSIMH BJOJIb
TYJIOBHINA, JIAAOHH BHU3.

TToaHATH NpsiMble PYKH BIepe U OILYCTHTb HA3a/1 10 KaCaHHsl M0J1a — BA0X. OGpaTHBIM IBH:KEHHEM PYK
BEPHYThCH B HCXO0JHOE M0J10:keHHe — BbIIoX. [ToBToputs 10—1S pas.

7. UcxoaHoe nojioKeHHe — HOTH HIMpe mjieY, pyka ¢ ranTeJiIsMH BBEpXy.
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CaeJiaB B10X, HAKJIOHUTH TYJIOBHIIE C OJIHOBPEMEHHBIM MAaX0OM PYKaMH BHH3 H Ha3a/l MEK1Y HOT — BBIIOX.
BoInpsimiisisi TyJIOBHIIE, NOAHATH PyKH BBepX — B/1oX. IloBTopuTth 8—12 pa3,

8. UcxoaHoe moJioxKeHHe — HOT'M Ha HIMPpUHE I1eY, PYKH C FT'aHTEeJIAMU BBEPXY. Bpamemm Ta3oM B OAHY U
APYryl0 CTOPOHBI. ﬂLlXaHl{le HE 3aJ1ep:KuBaTh.

IMoc/ie rUMHACTHKH NMEPEX0:Ky K 3aHATHAM HA «MAIIMHE 3/I0POBbs» (CM. PUJIOKEHHE) U
AeNa TPH MKIa no 15 moJHbIX ABM:KeHUi TyJIoBHIIleM Biepea u Hazaa (puc. 30).

Ilocne kamxI0ro HUKJIa — OTABIX € IIyOOKHMM JbIXaHHeM (B0X — HOCOM, BBIIOX — PTOM),
KAXKIbI IUKJI 2 MUHYTBI, 2 BCero 6 MUHYT. 3aTeM BBIKJIIOYAI0 HOHU3ATOP.

OneBaloch B TPEHUPOBOYHBI KOCTIOM M 0ery Mo nepeyJjkaM u 0yJabBapy 3 KujioMmerpa,
nepeme:kasi 6er ObICTPBIM IIATOM KaKIble S MHHYT, KeCTKO CTYNasi HA BCIO CTYIHIO C
npenuMylecTBOM Ha NATKY. Ilociie Hayana «BTOPOro AbIXaHUS» BA0X — 4YeThIpe 1Iara,
BBIIOX — 4YeThIpe mara. J|Jisi 04MCTKH JIETKUX Mocjie Kaxabx 25—30 maros esiaio
riryookuii Baox. (Eciin Ha yiuie o4yeHb IJI0Xasi Oro/ia, 0erar TPycuoi Ha MecTe WIH 0
KOpPHAOPY, TyAa-croga no S maros — 10 MunyT).

3arem fesar0 BHOPOrMMHACTHKY (IIECTBAECAT COTPSACEHUI-TIOIbeMOB HA HOCKAX HA OIMH
CAHTHMETP M YIapOB MATKAMM 10 NMOJY B npoeme aBepu). Ha 310 TpaTuTest 2 MUHYTHI.

Ecsin Bo Bpems 3ap/IKu He ObLJI0 MNOTOBbIIeJIEHNS, TO IPUCTYNAal0 K KOMHATHOM 0aHe B
BaHHOIl — 5 MHUHYT, 3aTeM 1yl — 1 MHHYTa, cliepBa Temblii, 3aTeM npoxJaaHblii. UToro
6 munyT. Eciin HeT BpeMeHM Ha Ay, TO 00513aTeIbHO 00THPAI0 BCe TeJ10 MOXHATOM
pyxaBuileil. Bona koMHaTHO# TeMmepaTypbl.

3aTeM Operoch 31eKTPOOPUTBOIL, YMBIBAKOCH U 01eBaloch — 10 MUHYT.

Taxum 06pa3zoM, yrpenHee BpeMsi, He00X0MMoe /LIS 310POBOii (PpH3H0I0rHYECKOi
MOJATOTOBKH OPTraHH3Ma YeJIOBEKA K TPY/JA0BOMY /IHI0, COCTABJISIET:

1. 10 ynpa:kHeHHH IbIXaTeIbHONH TMMHACTHKH B TOCTEJIH — 1 mun.
2. BosieBasi THMHACTHKA — 1 MuH.

3. 'mMHacTHKA UISI HOT — «BeJIOCHIIET — 2 MHH.

4. 'MMHAaCTHKA C TAaHTEJIAMH — 5 mun.
5. 3aHATHE HA «KMAIIMHE 37I0POBBHS» — 6 MuH.
6. Ber Ha Bo3ayxe 3 KHJIOMeTpa — 20 muH.
7. BuOporumMHacTuKa — 2 MuH.
8. UckyccTBenHnas 6ans — S wmun.
9. dyu, 6puThe, yMbIBaHHE — 10 muH.
10. 3aBTpak — 10 mun
11. HenmpenBuaeHHoe BpeMst — 12 muH.

Wroro: 1 wac 15 MmumuyT

3aBTpakalo NpeuMylIeCTBEHHO OBCAHOM Kameil. Bo BpeMsi 3aBTpaka CHOBa BKJIIOYal0
CBOIl HOHU3ATOP.
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Ha pa0oTe uu 1oMa 1HeM 5l 3aHAT B OCHOBHOM YMCTBEHHBIM TpyaoM. /s oTabIxa
KJIETOK MO3ra cTaparch Kaxable 1,5—2 yaca Ha S MUHYT OTBJIeKaThCs M AeJ1aTh
BHOPOTMMHACTHKY, ABa NHUKJIa 110 30 coTpsiceHnii. ITOT cocod pe3Ko CHUKaeT
YCTAJIOCTb.

Craparoch KasKablil JeHb XOAUTh MEeMKOM ObICTPBIM 00PbIM IATOM He MeHee 2-3
KHJIOMeTPOB. 1151 0TAbIXa MO3ra BedepaMH He padoTalo, a YuTar OeieTpucTuxky — 1
yac. [lepen cnom 10—15-munyTHasi mporyska 00ApbIM maroM. 3acsinaw B 23 yaca.

J1s1 npuodpeTeHusi TPYA0BOIi AKTUBHOCTH CYHTAIO BIIOJIHE JOCTATOYHBIM TPATHTD B JIeHb
HAa CBOE 3/10POBbe MPHMEPHO MOJITOPa Yaca, YTO cocTapjsieT Bcero 8% ot uuciaa

Puc. 31. Urpa B TeHHUC — T0JIe3HOE

Puc. 32. Ouepennasi «mpecc-

KOH(epeHIs» BO ABOPE MO MOBOIY MOeii CHCTeMBI.

yacoB 0oapcTBOBaHUS B CyTKHU. Ka:xKbliil ye10BeKk B J11000M BO3pacTe, OBJIaAeBIIMii
TaKUM PeKHMOM (4TO He NpeAcTABIAeT HIKAKUX TPYAHOCTEi), MOKeT FTOPAUTBLCS CBOeH
cuJioii Bosiu. Ilonpodyiite.

53



Ecau BbI NOJIEHWINCH YTPOM ¢1e1aTh THMHACTUHKY, TO BCIOMHUTE 3HAMEHHUTBIE CJI0BA
BberxoBena:

«Ecyn 51 He UTPalo ynpasKHeHUil OUH 1eHb —TO0 3aMevalo si.

Ecau He urparo ynpaskHeHMii 1Ba THS — TO 3aMeYal0T MOH JIPY3bS.

Ecau He urparo ynpaskHeHUii TP JHSI — TO 3aMedaeT MyO0InKay.

BoT kak ObICTPO 3a1JIAKOBHIBAIOTCSH M MEPTBEIOT MBIIIIIBI.

ITo3ToMy He mponycKaiiTe HU JHA YTPEHHUX YINPAKHEHHiA, H BbI OyeTe 310POBbI.

I'napa IX KAK CKOHCTPYUPOBAJI Bbl MEXAHW3M MbIHIEYHOI'O
COKPAIIEHUA

KOHCTPYKTOP JIBUT'ATEJIEN
Oo6urue coodpakeHust

11 TOrO0, YTOOBI CO3HATEIHHO H PALIMOHAJIBHO CJEAUTH 32 CBOMM 310POBbeM, KasKAOMY
MBICJALEMY YeJ0BEKY HaJ0 3HATD, YTO IPOUCXOAUT B €ro MbIIILAX, KOI1a OHH 110 €ro
7KeJIAHHUIO TO COKPAIIAIOTCS, COBEpPIIas 3aJyMaHHYI0 padoTy, TO CHOBa pacciaadasiorcs. K
COKAJICHUI0, COBPEMEHHBIH YPOBeHb 3HaAHM pu3nonoruu, 6uopu3nKu U GUOXUMHU He
MO3BOJISET CeTOAHS €031aTh X0TH Obl NPUOJIM3UTETBHYIO CXeMY, 00bACHAIOIIYIO 3TO
siBjieHne. [1o3TOMy YHTaTe/Ib JOJIKEeH MPOCTUTH ABTOPY MOMBITKY CAMOMY CO31aTh TAKyI0
B000paskaeMyl0 cXeMy MEeXaHM3Ma MBIIIEYHOI0 COKPAIICHHS, KOTOPAsI 10 BCeM NMyHKTaM
TeXHMYeCKOro 3a1aHMs 0TBevYasia Obl HA0JII0IEHUAM, CIeJAHHBIM YUeHBIMH NPU U3YyYEeHUHU
(pu3nosI0ruM ;KMBBIX MBI,

Texnu4deckoe 3axanue GopMyaupyeM HCX0Asl U3 SIBJCHHH, KOTOpbIe HA0JII00A10T
¢usunosioru B MpIInax.

1. IIpu mocTeneHHOM COKpPAIECHHH MBILIIBI IPOUCXOAUT MOCTENIeHHOe YMEHbIICHHe
3jeKkTpo3apsina B Heil. CienoBarejbHO, IPU OJHOM M TOM 3Ke I'Py3e KasK10i
reoMeTPHYECKOil JJTHHe COKPAlleHHOH MbILIIBI COOTBETCTBYET CBOM ONpeneaeHHbIN
oTpuIaTeJbHblil 3apsaa  (cMm. puc. 12, yu. B-C-[I).

2. IIpu noabeme rpy3a Mbllllei coBepuiaercs pabora, paBHasi HPOU3BEIEHUIO Beca TMpPH
Ha BBICOTY ee MoagbeMa.

3. Ilpu coBepuieHnH padoOTHI PyKa yCTAET.

4. Pyka emre 0oJiblie U ObICTPee yCTaeT, eCJId AepPKaTh NOJIHATYI0 THPIO HA OHOMH
BBICOTE.

5. Ilpu cokpalieHMH JJIMHBI MBIIIIbI YBeJIUYNBAaETCs ee MONMepeYHbIi pa3Mep 1Mo 3aKOHY
xX’y=VK, rjae x — IIMPHHA MBI, y — JJIHHA, V — 06beM paccaabiennoii Mpmmbl u K
— k03¢ punueHT. (O0beM MBIIILBI IPAKTHYECKN He H3MEHSIETCS U N0cJIe ee
cokpameHusi) (cm. puc. 39).

6. CoxpauieHHY10 (HANIPSIAKEHHYI0) MBIIILY O4YeHb TPYAHO CKaTh B MONEPEYHOM
HanpapjeHun. [louemy-To B MbIllIle MOSIBJIAIOTCH CHJIbI TNpoTuBOAeiicTBUs. Ecan
NepecTaTh CKMMATh MBIIIIY, TO 3TH CHJIBI MIHOBEHHO MCYe3alT U (POpMa MbILILbI
He U3MeHseTcsl.

7. W3 pabGorawueil U HepadoTawuieid MbIIILbI BbIIEJsSI€TCS TEIUIO.
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8. Yepe3 HecKOJIBKO YacoB (2—3) mocie CMepTH YeJIOBEeKa TEeII0 Hcue3aeT U ero
MBIIIIbI IOCTENEHHO NPUXOAST B COCTOSIHIE KOHTPAKTYPHI (TPYIHOI0 OKOYEHEHHUs!), IPH
KOTOPOM MBIIIIBI IPHOOPETAT TBepAOCTh hapdopa, a Bee :KUIKOCTH U3 MBIIII]
BBITECHSIOTCSI BO BHYTPEHHHE OPraHbl.

9. Ilo ucTeyeHNH HEKOTOPOT0 BpeMEeHH COCTOSIHME KOHTPAKTYPbI MpeKpamaercsi,
MBIIIIBI CHOBA NMPHOOPETAIOT MATKOCTD.

10. Eciu nepepe3aTh HepBbl (AKCOHbI), COEIMHSIOIINE MO3I0BOE BEeIeCTBO ¢ MbIIIIIAMM,
TO eCTh NPEKPATUTH B HUX MOCTYIJIEHHE HEPBHBIX HMIYJIbCOB, TO KOHTPAKTYPHI B
MBILILAX He HACTYNAaeT.

11. IIpn kynaHuM B X0JIOHOM BOJe WJIHM NPH NepeHaNpPsKeHNH HepeaKo HA0II0aa0TCs
CYJI0POTH OTAeJAbHBIX MBI, TO €CTh YACTHYHbIE KOHTPAKTYpPbI UX.

12. Mpblma npu cyJopore TBepaeet, 3a00jeBaeT. ToNbKO JUIUTEIbHBI Maccax
JIUKBUAUPYET MOCTAEICTBUSL YIUIOTHEHHSI MBIIIIBI OT CYyJOPOTH U OT CKOIJIEHHS COJIei U
IIAKOB. JTO elle pa3 MNOATBEP:KIAET IUIOXYI0 CAMOCTOATEJbHYI0 OUUCTKY KJIETOK
0T IVIAKOB 0€e3 BMelIaTeJlbCTBA OCTOPOHHUX CHUJI.

13. Ecau nepepe3arts y mjie4a HepBHbIN CTBOJI PYKH, TO PYKa IOBHCAeT KaK IIETh.
OnHako KpoBooOpaleHHe B Hell He HapyliaeTcs, HO NYTh [Jisl 0MOTOKOB
NnpepbiBaeTcs, BCJEACTBHE Yero KJIeTKH aTpoQUpYIOTc, BEHO3HAs KPOBb YHOCHUT MX
aTOMBI H MOJICKYJIbI, MBIIIIbI BHICHIXAIOT U KOa 00TATMBaeT KOCTH.

14. IIpoTnBONMOJIOKHOE SIBJIEHHE, TO €CTh YBeJIWYeHHe Pa3MepoB 00beMa MbIIINbI
0oJiee yeM B IBa pa3a, Ha0/110aeTcd Yy HETPEHHMPOBAHHOIO 4YeJl0BeKa Iocje
YCUJICHHBIX YNIPAKHEHUH C raHTejJsiMd, THPSIMH M IUTAHIOH, TO ecThb Mocje
CHCTEeMATHYEeCKOr0 BO30YK/IeHUs CHJIbHBIX O0HOTOKOB.

15. Ilpyn n3y4eHHH CTPYKTYPhI MBIIIIBI C IOMOIIBIO 3JIEKTPOHHOI0 MHKPOCKOIA
BBISICHHJIOCH, YTO /IS 00ecnevYeHnsl 3aKOHOMEPHOI0, IPOJ0JIbHOI0 COKPALCHHS MbILIIbI,
a Tak:Ke VIS NPOSIBJIEHMA BCeX YeTHIPHAAUATH IepeYHCJIeHHbIX BbIllle CBONCTB

MBI TPpHpoAe NPHILIOCHh BCI MOJOCTh MBIIIIBI Pa31eJUTh HA MPOAOJIbLHbIE
N0INEePeYHOI0/10caThIe MbIIIeYHbIe BOJIOKHA, UMeI0IIe TUAMeTP IONePeYHoro ceyeHust
okoJ10 0,05 canTumeTpa.

INonaras pasmep Ouuenca B HAaN00JIbIIEM CCYCHUH Y HETPEHMPOBAHHOIO Ye10BeKa
PaBHBIM 0K0JI0O 8 CAHTUMETPOB M IPUHUMA9 3aM0JIHeHHe paBHbIM 0,75, Oynem nmeTh
NPpHOJIN3HTE]bHOE YHCTI0 BOJTOKOH B CpeiHeM cedeHHH Ounenca oxkoso 1000. Oxnako
Aaske MPH TAKOM KOJIHYecTBe HUTell He y1a/10Ch OPraHU30BaTh UX NMPOJ0JIbHOE
3aKO0HOMepHOe cokpalneHue. IloaTomy npupoaa kaxiaoe BoJIOKHO

cocTaBMJIa U3 elle 0oJiee TOHKUX HUTeH — MUOGUOPHII ToJIMHONH 1—2 MUKpOHa,
00IIUM YHMCJIOM B cpeaHeM cedeHnu 0ko10 20000 (puc. 33).

Tonuaiimme MuopuOpHIILI pa3aejeHbl Ha emie 0oJiee TOHKMEe HeBHAMMBbIE I71a30M
BOJIOKOHIA—IIPOTO(GHOPUILIIBI, TOJICThIE U TOHKHE (puc. 34), pacno/iokeHHble B CTPOrOM
reoMeTpru4ecKOM reKcaroHaJabHoOM nopsake (puc. 35). Oun umerot tuametp 100
aHTCTPeM, TO €CTh O/IHY AeCATUTHI-
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JAMMEHTRPHOE  MIBEHHOE  BRATEHT

W nodiipinii Puc. 33. Cxema 3j1eMEHTApHOIO MOMEPEYHONOJIOCATOr0 MbIIIEYHOI0
BOJIOKHA M MHOQUOPHILIBL.

Puc. 34. Cxema coueTaHusi TOHKHX U TOJICTBIX
npotopudpu1 B MuopudpuLIe.

cAYHYI0 MIJLIMMeTpa. Takoe MUKpockonnyeckoe Apo0JieHre HUTel Mo3BoJIsieT
NPEANO0JI0KUTh, YTO MEXAHH3M MBILIEYHOI'0 COKPAILICHHUS NIPUPOAA MOIJIA OCYLIECTBIATH
TOJILKO HA MOJIEKYJISIPHOM YPOBHe.

Kaxoii BUA 3Hepruu npespamaercs MbIIINed B MEXaHNYeCKYI0 JHEPTHI0 MOAbeMa Tupu?

IIpensaraemas cujioBasi cxeMa NPHHIMIIA MeXaHU3Ma MbIIIEYHOr0 COKPALeHUS A0JIKHA
0e30roBOPOYHO OTBEYATH BCeM TPeOOBAHUSM M CBOICTBaM, KOTOPbIMH NPHPOJIA Ha-

; Puc. 35. [lonepeyHoe ceyeHue MbIIILA.
TI'excaronanbHoe pacnoJiokenue npoTopuopuii. CHUMOK c/1eJIaH ¢ IOMOIbIO 3J1eKTPOHHOT 0
MMKPOCKOIA.

JeJUJIa MbIIIIbI YeaoBeka. Ecin :xxe cxema He 00BACHSIET XOTSI ObI OAHOI'0 U3
NnepeInCJICHHBIX CBOICTB KHBOIi MbIIIIbI, TO 3TO 3HAYUT, YTO BCA UIeHA CXEMbl HUKYAAa HE
roamuTcs.

IIpe:kne yeM NpUCTYNUTH K pa3padoTke BooOpaskaeMoii cxeMbl, HaJ10 cllepBa pa3odpaTbcest
B TOM, KaKoii ke BUJ JHePIryHU NMpeBpamaeTcs MbIIIed B MeXaHN4YeCcKYIo dHepruio. B
HallleM pacnopsizkeHUH uMeeTcsl BOceMb BUAOB NMPOU3BOAUTENbHBIX JHEPIHii:
TepMOJAMHAMUYeCKasi, a9POAHHAMHUYECKAasl, THAPOAMHAMHYECKAasi, COJIHEYHAsl, ATOMHA,
siiepHasi, XUMHYecKas, dJIeKTpuiecKas.

11 TOro 4To0BI MbILILA COBepIIATIa PadoOTY, JII000I BUJ IJHEPTUH 0JKeH ObITh
NMpeBpalieH B MeEXaHNYeCKYI0 JHEPTHI0, MOTEHIHAJIBLHYIO (coKaTas NPYKMHA) MU
KMHETHYECKYIO0 (JIeTAIIAs IyJIst).

TepmoguHaMuyecKasi FHEPTrus IJIsl HAIIUX PACCYKIEHH He TOIUTCHA, TAK KaK
NMpeBpalleHne ee B MEXaHMYECKYI0 00513aTe/IbHO TPedyeT u3MeHeHus 00beMa padouero
TeJjia, a 00beM pacciadIeHHOH U COKPAIleHHOH MBIIIILI MPAKTHYECKH He MEHSIeTCH.
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AdpoauHaMuYecKasi U THAPOAUHAMUYECKAs JHEPIUHU TAKKe He MOAX0IAT, TAK KaK JJIs
NnpeBpalleHns X B MEXaHUYECKYI0 TPeOyeTcsl HUPKYJISIHs 00JbIINX 00beMOB I'a30B U
JKMJIKOCTel, KOTOPHIX B MBIIILAX He HA0JII0/1aeTcs.

ATOMHAA M siiepPHAS JHEPIruH, CONPOBOKAAIOINNECS BbIIeJeHHEeM BpPeIHbIX
JYYeHCIIyCKAHMI, TaK/Ke HCKII0YAI0TCH.

IIpeBpamenne XuMH4eCKOMH JHEPIMH B MEXaHUYECKYI0 B OCHOBHOM BO3MO’KHO TOJIBKO €
IOMOIIbI0 OTBEPrHYTOH HAMM TePMOAMHAMHKHU WK Yyepe3 MeMOpaHbl, IyTeM
HeNoCPeACTBEHHOI0 NpeBpALeHHs] XUMHUYeCKOH JHEPIUH B JJIEKTPHYECKYIO.

CoJyHeuHast IHEPIrus TAKIKE HEMOCPECACTBCHHO NMPEBPAIIACTCH B 3JICKTPUIECCKYIO.

ITH paccyKIeHHus MO3BOJSIIOT C/1e1aTh NMePBblii U Ba)KHEHIN BBIBOI: 115 MEXaHU3MA
MBIIIIEYHOT0 COKPAIEHHUsI MIPHPOIA MOIJIa BLIOPATH TOJBLKO JIEKTPHYECKYI0 IJHEPTHIO,
HEMOCPeICTBEHHO NMPEBPALIAIIIYIOCS B MEXaHHYECKYIO0.

Kaxkue e cHJIbI MOTYT 1€ICTBOBATH HA MOJICKYJISIPHOM YPOBHe NPoTo(puopuiin? Cuiisl
TPABUTANMOHHOIO M0JISI, CHJIBI KOBAJICHTHBIX CBA3€H M CHJIBI 3JIeKTPOMATHUTHBIX IOJICH.
I'paBUTALMOHHBIE CHJIBI HHYTOKHO MaJibl, MMH MOKHO NTpeHe0peYb, I0ITOMY OCTAIOTCA
TOJIBKO YJIeKTPHYECKHE CHJIBI B3aUMOAeCTBHSI MesKAy HOHAMM. [[pyrux cui
B3aUMOJEeHCTBHA MEXKIY MOJIEKYJIAaMH HA 3TOM YPOBHe CylIeCTBOBAThL He MO:keT. [loaTomy
«THI0TE3a CKOJIb)KeHN», BIIBUHYTAs 3apy0e:KHbIM 0M0J10roM XaKcJii, HepeajbHa 1
omu00YHa, TAK KaK OHA He 1aeT HAYYHOT 0 00bSICHEHHU NepPevYucJIeHHbIM BhIlIe
CBOICTBAM KHBOIl MBIIIIBI.

BropsiM dakTopoM, MOATBEPHKAAIINM NPABHIBHOCTD HALIEr0 BIOOPA 3JICKTPUYECKOM
JHEPI'MH, SIBJISIETCS IIYHKT 1 HAIIero TeXHNYeCKOro 3a/IaHMA, I/ie YKa3aHo, YTO MOAbeM
rpy3a CONpPOBOXKAAETCS NaJeHNuEeM JIEKTPO3apsaia B MbIIIIE H KAXKI0i reoMeTPHYeCKOi
JAJIMHE ee COOTBETCTBYeT ONpeAeJeHHbIN daekTpo3apsaa. CiienoBarejbHO, HMeeTCs
HeNOCPeACTBEHHAS CBSI3b MEXKIY JIEKTPOIHepPruei U paéoToi MbILIIBI.

Teneps cTaBUM BONPOC: KAK MPEBPATHTH YJIEKTPHIECKYIO IJHEPTHIO B MEXaHUYECKYI)
padoTy Ha MOJIEKYJISIPHOM YPOBHe? DJIeKTPOTEXHUKOH CO3AaHO IJIfA 3TOT0 MHOT0 MAIIIUH
W MEXaHU3MOB Pa3JIMYHBIX THNIOB. Ho K MbIIIIIaM, COCTOSIIIIAM M3 MOJIEKYJI, HX
KOHCTPYKIUS HenmpuMeHnnMa. OTHAKO CyIIeCTBYIOT MPHOOPHI, MO3BOIAIOIIHE
3J1eKTPOIHEPTHUIO MPEBPATUTH B pabOTy ¢ MOMONILIO HAYJIEKTPU30BAHHBIX MOJIEKYJI.

TakuM MeXaHN3MOM SIBJISIETCH 3JICMEHTAPHBIN Y4YeHHYeCKH i d1eKTpocKon (puc. 36). Bol
3apsi’kaeTe 3JIEKTPO3apsAI0M JieecTKH OyMaru WiM ¢oJbru, cJI0KeHHOH Monojaam, 1
KOHYHMKHU OyMaru pacxoasiTcsi, Tak Kak oqHouMeHHbIe 3apsiabl E — E oTrankuBalorcs.
PaGora 351ekTpo3apsiioB paBHa (32 BbIYETOM NOTEPh) padoTe NpeoaoeHus!
MOJIEKYJASIpHOIl ynpyroctu 0ymaru. MoskHO npeacTaBuTh cede u OoJiee cJI0KHYI0 cxemy. B
YyeThIpex3BeHHNKe (puc. 37) MoJeKyJabl B BUie IIApHUPOB A u B 3apsiskeHbl
OJHOMMEHHBIMH 3apsi-
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Pue. 36 Cxema
INERTPOCHRONES
A = gopuye, B = Hue
ARTOD, lIZ‘-'—qur-. -
crepmenk, £ — nenecT-
K, AamMu. CHJIbl OTTAIKHBAHUSA MEKIY HUMH CO34AI0T CHJIY MOAbeMa THpH.

J1s1 IosTy4eHust 3TOi CHJIbI MBI BBEJIH B CXeMY /IBa dJeKkTpo3apsaaa — A u B. Ho Takasn
CHJIOBAsl CXeMa NMPOTHBOPEYNT NMYHKTY 1 Hallero TeXHNYeCKOro 3aAaHus, rae
JKCIIEPUMEHT YTBep:KAaeT, YTO MOAbeM Ipy3a CONMPOBOKAAETCS, HA000POT, yYMEHbIIEeHHEeM

3apsiaa.

Mo:xkHO Hog00paTh cXeMy, OTBEYAKIIYIO 3TOM 3aga4e. [[j1s1 3TOr0 BBEAeM B cXeMy
MHOI03BeHHHUKA elle ieKTpo3apsaabl— C u D npoTHBOMOI0:KHOT0 3HAKA M0 OTHOIIEHH IO
K 3apsaaM A u B. BoiOepeM K0JIH4eCTBO 3J1eKTP03apsiaoB B Toukax A, B, C u D Tak,
4TO0BI 3BeHbsI HALIEr0o poM0a HAXOAWJIMCh B PABHOBeCHH (IIYHKTHPHAs cXeMa).

Teneps oranMeM ot MoJieky1 C u D o oqnomy 3apsiny, Toraa 3apsaast D u C oyayt
cjadee OTTAIKUBATLCA APYT OT APYra, H paBHOBecHe B (purype Hapymurces. s Toro
4YTO0BbI BOCCTAHOBUTH paBHOBecHe, K ToukaM C u D Ha10 NPpWIOKUTH CHITY, CIOCOOHYIO
MOAHATH THPIO, TOT/AA BO BCeX 3BEHBSIX MOJIEKYJ BHOBb HACTYIIUT paBHOBeCHe.

CornacHo 3aK0HY COXpaHeHHsI JHepIruy, padoTa, 3aTpaYeHHAs Ha NOIbeM Ipy3a Ha
BBICOTY, OyeT paBHA JHEPI'MH JABYX OTHSATBIX dJIeKkTpo3apsagoB y C u D.

Takyro cxeMy MOKHO paccuyuTaTh. OHA MOJHOCTHIO YIOBJIETBOPSIET TPeOOBAHUIO ITYHKTA
1 TeXHUYECKOTO0 3aaHusl.

Pac. 37, Cxema poumSorpansioro
CHAOROMD MHOTOAREHANEA:

A n 8 — pogomuETCALHEE JEQAAK,

Cnb— maTean P
' CTRIRATRARIIE SRS T 1060NBITHO, YTO CKATH B MONEPEYHOM HANIPABJIEHUH

3TOT CHJIOBOW POMO MeIIAI0T CHJIbI B3aMMOOTTAIKHBaHUA 3apsiioB A u B. Ho kak ToabKko
MBI NepecTaHeM CKUMATH POMO, CHJIBI IPOTHBOIEHCTBUSA HAIIMM NMAJTBLIAM HCYE3aI0T, TAK
KaK Bce CHJIbI B poM0e ypaBHOBelIeHbl. ITO CBOIICTBO CXeMbl 0TBEYaeT TPEOOBAHUIO
MYHKTAa 2.
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HTak, npeayiaraeMyio HOHHYI0 CUJIOBYIO 2JIEKTPOMOJIEKYJISIPHYIO CXeMy IpUMeM B
KavecTBe OJIHOT0 U3 PaGounX BApHAHTOB /ISl pellieHUs] Hallleild 3a/1a4d B 1eJIOM.

Tenepb nepeiigeM K paccCMOTPEeHHI0 MPOEKTHPYEMOT'0 HAMU MPEIBAPUTETHLHOTO
MeXaHH3MAa MBIIIEYHOI0 COKPAIEeHHS.

Ha puc. 38 nzo0paxena mpimmna (0nnernc) pyku yenoseka. /st ynpomenust 3axaun
NMEPBOHAYAIBHO 3aMEHUM €€ CXeMOil B Bi/Ie reOMeTpHYeCcKoil (purypbl LIADHUPHOTO
MHOI03BEHHHMKA yAJIMHEHHOro pom0a. Ha yriax no ropu3oHTaj M coCpeAoTOYNM
CKOILJICHHE MOJI0KUTEIbHBIX HOHOB, 110 BEPTHKAJHM — OTPULIATeJbHbIX. OTHOMMEHHbIe
3apsiabl OTTAJKHBAIOTCS, 4 pa3HOMMEHHbIe NPUTATHBaIOTCs. 3apsaabsl 1 — 1 u 7—7 Ha
yrjax pom6a nogo0paHbl TaK, YTO Bce paBHoOAelcTByolue cuibl Kyona B
MHOT03BeHHNKe ypaBHOBemuBaloTcs. Ilo pacuety 3T0 HacTynaeTr nNpM ycJa10BHH, €CJIH
T0JI0-

Puc. 38. YciaoBHas 3aMeHa CHJIOBBIM HOHHBIM
POMGONIATBLHBIM MHOTO3BEHHHKON MBIIINBI PYKH 4YeJIOBeKa.

JKUTEJIbHBIE 3aPS/IbI COAEPKAT M0 OJJHOMY 3apsily, 4 OTPHIATe/IbHbIE 110 7 3apPSAI0B H
yroJi B BepimiHe pomo6a paseH 30° (oTHomeHue yncia 3apsaos 1:7).

J1s1 TOro 4To0bI NOAHATH THPI0, HAJ0 COIJIACHO AUarpamMMe (cM. puc. 12) yoaBurth
YHCJI0 CBOOOIHBIX OTPULATEILHBIX 3aPAI0B, TO €CTh YOABUTH ONpe/ieSIeHHOe YHCI0
3JIEKTPOHOB, HANpuUMep, ¢ 7—7 10 4—4. Torna yMeHblIeHHbIE OTPULIATEIbHbIE
3apsaabl 4—4 OyayT oTTaNKNBaThHCA cjaadee. CienoBaTeIbHO, JI HOBOI'O PABHOBECUS
CIWJI B MHOT03BEeHHHKe He00X01MMO 100aBUTH BeC THPH, KOTOPAas CJIerka MoAHUMAaeTcs
HaJ cTojioM. /15l TOro 4To0bI MOAHATDH €€ ellle BbIlle, He00X0ANMO elle 00JIbIIIe
COKPATUTH YMCJI0 OTPULATEIbHBIX 3aPSII0B U T.[.

AHAJIOTUYHOE MOCTEeNeHHOe pa3psikeHre MbIIIIbLI Mbl Ha0JII0JaeM Ha IuarpaMme (cM.
puc. 12. yuactok b—B) npu nocrenennom noaseme rupu pykoi. CiienoBaresibHO, /151
yep:KaHHus OAHOT0 U TOrO Ke rPy3a NPU Pa3HOMH CTeNneHH COKPALeHUs MbIIILbI
TpedyeTcsl pa3jiM4HOe YHCJI0 3apsiAoB B Mbline. U3MeHeHne yriioB B MHOT03BeHHHKE
3T0 noATBep:kAaeT. TakuM 00pa3oM, MyHKT NepPBbIii HALIET0 TEXHUYECKOr0 3aJaHUsI
cXeMa y/10BJIeTBOpseT.

CorJiacHO 3aKOHY COXpaHeHHs YHePIruu padoTa NoAbeMa rMpu HA JAHHYI0 BbICOTY
AO0JIKHA ObITH PABHA YJHEPTHM OTHATHIX U3 MHOT03BEHHUKA IJIEKTPOHOB 32 BHIYETOM
noreps. IIlyHKT 2 ynoBiaeTBOpeH.

YeMm 00J1b1I€ OTHUMAETCS] OTPULATEIbHBIX 3aPSI0B, TeM 00/IbIIIe MHOT03BEHHUK
npudamxaercs: K kpaapary (cm. puc. 38, III). Koraa yuciio orpuuateabHbIX U
MOJIOKUTEJIbHBIX 3aPS/I0B YPABHSIETCSH, TO €CTh BO BCeX YIJIaX OCTAHETCSH 1O OJJHOMY
3apsily, MHOTO3BeHHHK MPEeBPATUTCH B KBAJAPAT M PaBHOAeCTBYIONIUE BCeX
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IEKTPUYECKUX CHJI (PacdeT MOATBEPKAAET IT0) 3ACTABAT HOHBI, PACII0JIOKEHHBIE HA
yIj1ax KBaaparTa, HPUTAHYTHCS APYT K APYry A0 CONPUKOCHOBEHHMS MOJIEKYJI C TAKOH
CHUIOM, YTO MBIIILA IPEBPATHTCH B TBepAoe Tea10, Mbl Ha0/I0gaeM 3TO SIBJICHHE IIPH
KOHTPAaKTYype, KOrjaa KpoBooOpaileHue MpeKpanaercs, OKUCIANTeIbHbIe peakKiuu B
MBIIIIAX HAPYHIAKOTCS, Bce CBOOOHbIEe OTPUIIATEIbHbIE 3apsiibl HEHTPAJIU3YIOTCA U
0CTAETCA TOJNbKO HelTPaJIbHAs HOHM3MPOBAHHASA CPela, B KOTOPOil YHCJI0
MOJI0KUTEJBHBIX U OTPULATEJIbHBIX HOHOB PABHO (MOHHAsi CHMMeTpHsl).

Iynkr 8 ynomierBopsiercs.

JLst TOro 4To0bI CyauTh 00 OrpOMHOI BeJuuuHe cuil KyjioHa — B3auMONpUTSKeHUS
3J1eKTPO3apsiAoB, 10CTATOY-
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KPHBOii COOTHOLIIEHHS JJIMHBI H IIHPUHBI MBIIIIbI ¢ KPUBOH, MOJIy4eHHOIi MPH KCIepPUMEHTe.

HO CKa3aTh, YTO JBA PA3HOMMEHHLIX 3aps/1a ¢ KOJIHYECTBOM NIEKTPUYECTBA MO OJHOMY
KYJIOHY, yaJeHHbIe IPYT OT APYyra HA paccTOsTHUE B OIUH KWJIOMETP, NPUTATUBAIOTCS €
cuiioii B (0,9 TOHHBI.

Tenepb Ha0 MOAYMATh, Ky1a U3 MbIIIIBI I10CJ€ CMEPTH Ye10BeKa HANPABJISIIOTCS
OTHSAIThIEe CBOOOAHBbIE 3apsiAbI M Ile OHM HelTpaIu3yIoTCs.

B nmynkTe 10 cka3ano, 4To nocJie nepepe3Ku HePBOB KOHTPAKTYpPa He HACTYIAaeT.
CaenoBaTebHO, CBOOOIHBIE 3apPAbI M3 MBIIII IPH KOHTPAKType MOTYT HANIPABUTHCS 1O
3J1eKTPONPOBOAHBIM HEPBaM B co/ep:Kalilee MOJI0KUTeIbHbIEe 3apsi/ibl MO3T0BOE
BeuecTBO. Eciiu HepB nepepe3an, 3apsiabl He YHAYT U KOHTpPaKTypa He HacTynuT. IlocJie
HeliTpajau3annu Beex 3apsi/IoB 1 OKOHYAHHMSA TPYMHOT0 OKOYEeHEeHUs] MBIIIIBI CHOBA
paccaadasaTcs 0CMOTHYCCKAMH CHIIAMH.

IIpu coxpameHuu AITUHBI MBIIIIBI MbI HA0JII0/1aeM yBeJIMUeHHe ee MONMepevyHoro pazmepa
10 IKCIIePUMEHTANbHOH KPUBOIi, M300pa:keHHOH Ha Juarpamme (puc. 39).

31ech ke HaHeCeHa 3aKOHOMePHAasl TeopeTHYecKasi KPUBasi K3MEHEHHUs MONepPeYHOro
pa3Mepa X HAIIEro poM6a-MHOr03BeHHUKA MPH COKPAIEHHH €ro AJHHbI 110 YPABHEHHIO X
y=¥YK=const. Pa3Huua KpuBbIX He MpeBbIIAET 2%. ITO rOBOPUT B MOJIb3Y THNOTE3bI
MHOro3seHHuka. IIyHKT 5 ynoBJieTBopeH.

B nonepeuyHoM ceyeHUH HANMPSKEHHYIO MBILINY TPYAHO c:KaTh. [lajbubl BcTpeyaoT
CHJIbHOE TpoTuBOAeiicTBHe OTKYAa BO3BHHKAIOT TAKHE YIMBUTEIbHbIE CHJIBI B MbIIIIIe?
CxeMa MHOT03BE€HHHUKA 3TO 00bsicHsIeT. UTOOBI €KATh B MONEPEYHOM Ce4eHHH MBIIIIY,
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HAJ10 COJIM3UTH YPaBHOBELIEHHbIE MOJI0KUTEIBHO 3apsi;KeHHbIe HOHBI 1—1
MHOTr03BeHHUKa (cM. puc. 38). Ho 3To ciesaTh o4eHb TPYAHO, Tak Kak cuibl Kyaona —
B3aUMOOTTAJIKHBAHUS 3TUX OJITHOMMEHHBIX 3apPsi/IOB — NPENSITCTBYIOT UX COJIMIKEHHIO.
IMyHKT 6 ynoBieTBopsieTcs.

CienoBare/ibHO, CHJIOBOI poMO (B epBOM NPUOJINKEHNH) PABA0NOI00€eH.
IIpennos:xkeHHasi cxeMa NMOKA3bIBAET, YTO TAK MOT ObI BBITJIS/AETh 3JIeMeHTAPHBIH
MBbIIIEYHBII 3J1eKTPOIBUIATE/Ib HA MOJIEKYJISIPHOM YPOBHE.

Jeso ycno:xusiercs

Ho neso ycaoxHsieTcs: TeM, 4TO poM0 — 3TO (pUTypa NJI0CKOCTHAS, a2 TOHKas
nporopudpu/Ia B Mbllne — 00beMHasi TPy0ouKa (000/104Ka), 3aNI0THEHHAS TUIa3MOH U
MoJiekyJaamMu. /i Toro 4TodbI CHJI0BOIi poMO cTaj1 00beMHOIT Purypoii, emy Ha10
NMPHUAATH BpallleHHe BOKPYT BepTUKAIbHOI ocu. Toraa on npeBpaTuTces B ABa KOHYca €
001IIUM OCHOBaHHEM, e PACHOJI0KATCS MOJIO0KUTEIbHbIE 3aps/ibl, 2 B BepUINHAX
OKa)KyTCSl OTPHLIATEJIbHBIE, MO-TIPeskHeMy B oTHOIIeHMH 1:7. llenmouka Takux KOHYCOB
(puc 40 I) u Oyner npeacTaBIATh CUI0BOMH KapKac 00beMHBIX TOHKUX npoTodudpuiri. Ho
OHHM CO/IePKAT B ceMb pa3 00Jiblle OTPULATENbHBIX 3aPS/I0B, YeM MOJI0KHUTENbHBIX, a4 3TO
NPHUBeIO0 ObI K NMOSIBJICHUIO B MBIIILE OTPOMHOI0 CBOOOIHOI0 YJIEKTPO3apsaaa. ITOro B
MBIIIIAX He Ha0/I101aeTcA 3HAYUT, I/1e-TO PAIOM C OTPULATEIbHBIMHU 3apAIaMH J0IKHO
pacnoJsiaraTbcs paBHOe KOJIMYECTBO MOJIOKUTEJIbHBIX 3apPA10B, H 1elicTBUTEIbHO, C
MOMOIIbI0 3JIEKTPOHHOI0 MUKPOCKOIIA MOKHO YBH/I€Th, UTO B LIEHTPE PaCIOJIOKEHUSI
1eCTH TOHKMX NPOTO(PUOPHIT MOMelaeTcs ToJICTasi NpoToguOpu/Ia, OTAeTeHHAs OT
HMX 000104K0ii. [[7151 TOro 4TOOBI B MbIIILE BCe CBOOOHbIE OTPHIATEIbHbIE 3apsabl

i

Puc. 40. Cxema 00beMHBIX KOHYCHBIX CHJIOBBIX
MHOT03BEHHHKOB 3apsSiZKEHHbIX MOJIEKYJI:

I — nenouka konycos; Il — 3epkanbHOe pacmosioiKeHHe 3apsA0B MOJIOKHTETHLHO
H OTPUUATEJBHO 3apsiKeHHbIX nporopudpuit; III — npoxosabHbIE pa3pe3 MuO-

(pubpuaab; IV - T0 ke, CHATOE C MOMOLIBLIO 3JTEKTPOHHOI0 MHKPOCKOIA.

TOHKHMX NPOTO(PUOPUILI ObLIM KOMIIEHCMPOBAHBI, HEOOXOAUMO, YTOObI B TOJICTHIX
NPoTO(PUOPHIIAX HENOYKH KOHYCHbBIX MHOT03BEHHUKOB HMeJIU 3ePKAJIbHOe
pacnoJio:keHue 3apsiioB, TO €CTh B BEPIIMHAX KOHYCOB — MOJIOKUTEIbLHbIE 3apA/ibl, a B
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OCHOBaHUAX — oTpuuaTeabHbIe (puc. 40, I1). Ha puc. 40, IV noka3zans! ¢potorpacdus T.
Xaiiamm, CHSITast 3JIEKTPOHHBIM MHUKPOCKOINOM ¢ yBejimuenueM B 250 000 pa3 (BuaHbBI
TOJICTBIE (TEMHbIE) M TOHKHUE (CBeTJIble) MPOTO(UOPUILIbLI), U PSIIOM cXeMa aBTopa (puc.
40, I1I). /Ias1 cokpaneHus MbIIIIbI HA0 YOABUTH YMCJI0 3apPS/I0B B BEPIIHHAX KOHYCOB.
ITOro MOKHO 10CTUTHYTh, YIAJIUB YACTh OTPHLATEILHBIX 3aPS/A0B U3 TOHKUX
npoTopudpUIII H HEHTPATN30BAB HMHU YACTh MOJIOKUATEILHBIX 3aPSI0B B TOJCTHIX
nporodudpuriax. Ho Mexay ToJICTBIMH M TOHKAMH NPOTO(PUOPHIIIIAMH HAXOAATCS
000;10uKkHu. Kak ske OHH yCcTpOeHBI, ecJIM 3Ta HelTpaau3auus NPoOMCcXOIUT TOJILKO TOr/AA,
KOI'/JIa f1 «X04Y» COKPATHTHh MbILIIY?

Kak goyzxHa Obl1a npupoaa yCTPOUTHL MEXaHU3M BOJI€BOIo0 COKpaiiceHus MbIIIIL

B Texnuke aHajJornyHble (PYHKIUH BHITOJTHSAET YCUIUTeAbHAsA paanojaMna (Min
KPHCTAJLT MOJIYNPOBOIHNKA). B 3aBHCHMOCTH 0T BeJIMYUHBI MOTEHIHAIA, TOCTYNAIOIEro
HA CEeTKY, 3JIeKTPONPOBOIAHOCTH JIAMIIbI H3MeHsieTcsl. I3BeCTHO, YTO HEKOTOpbIe KIEeTKH 1
MOJIeKYJIbI 00J11a10T CBOHCTBOM MOJYNPOBOAHUKOB. Clle0BaTe/IbHO, N0 HaIIel cxeme
000/104KH NPOTOGUOPUILI JOJIKHBI HMETh CBOMCTBA paguoamil. Eciau no Hum
NMPONYCKATh cjaaldeillne 31eKTPOTOKH — «TOKH J1eiiCTBUS», TO 000JI0UYKHU CTAHOBATCS
3J1eKTPONPOBOAHBIMH U Yepe3 HUX CMOTYT NPOXOIUTH, HANIPUMeEP, OTPULATEbHbIE
3apsAbl AJI HelTPaJu3aliu JOJ0KUTEJbHBIX 3apSA0B TOJICTHIX NPoTohudpui. Takum
00pa3oM, TOKH IefiCTBHSI MOTYT PeryJMpoBaTh BeJIMYUHY B3AaHMHOI HeHTpaJIu3anum
3apsA0B, CUJIbI MBI U CTETIeHb UX COKPAIleHUs].

Toxu pelicrBus

CoryacHo Hameii cxeMe 000J109KH NPOTO(GHUOPUILI, TAK JKe KaK BOJIOKHHUCTOE BEeIEeCTBO B
HepBaxX — aKCOHAX, HACBIIEHbI OTPHIATEIbHBIMH 3apsiiaMu. M03roBoe BemecTBO HeceT
B ce0e CKOIUIeHHE MOJIOKUTE/IBLHBIX 3apsiA0B. JJIEKTPOHBI B HEPBAaX CTPeMSATCS
HeliTpanu3oBaTh 3apsibl. Jj1s TOro 4To0bl 3TO HE MPOUCXOAUJIO CAMOINIPOU3BOJILHO,
NMPHUPoJa T0:KHA ObLJIA €CO31aTh MEXaHHM3M, PeryJIMpYyIOLIHiil IBM:KeHe 3apAI0B OT
HepBOB K M03ry. Ilo-BHANMOMY, 3THM YCTPOHCTBOM SIBJISIETCSI HEHPOH, KOTOPBIM
3aKaH4YMBAeTCHA KasKAbIi aKcOH B M03Ty. K HelipoHy npHcoe uHSIOTCS IeHAPHTHI,
CBSA3BIBAIOLIHE €r0 ¢ IPYrHMHU HEPBHBIMH KJeTKaMu Mo3ra. Eciu s Xo4y NoaHATH rUpio,
TO Yepe3 COOTBETCTBYIOIIMIA JeHAPHUT MOCTyNaeT cJadeHIInid TOK B MOJTyNPOBOIHUKOBBII
HelPOH, CBA3AHHBINH AaKCOHOM ¢ MbImeil. HelipoH cTaHOBUTCSI 3/1€KTPONPOBOAHBIM.
Baoab HepBa u 000/104eK MPOTOGUOPHUIII HANPABJIAIOTCA HEPBHbIE UMITYJIbChI — TOKH
AelicTBusA. OHU PeryJIMpyIOT TOKH B 000109KaX U HEHTPAJIN3aALMIO OTPULATEIbHBIX H
MOJIOKMTEJIbHBIX 3apsiioB B NpoTo¢dudpuiiax. MHOro3BeHHUKH COKPALIAIOTCS, U
MBIIILA COBEPIIAET padoTy.

JJ1s1 TOro 4To0bI MHOT03BEHHHK B MPOTO(UOPUIIIAX BOCCTAHOBUJ CBOIO opMy, HA MeCTO
HelTPaIn30BaHHBIX 3aPS/A0B I0JKHbI ABUTHCS HOBbIe. OHM CO31a10TCH KJIETKAMHU B
npouecce OKUCJIANTENbHBIX peakuuii. Ecjin TOkOB eiicTBUS HET, 3apsiibl B
NpoTo(pudpu/IaX He HEHTPAIU3YIOTCSl, BOCCTAHOBUTE/IbHBIX PeaKLNii He o0pa3yeTcs U
HeT 00MeHa BellecTB. JTO HAOII0aeTcsl MOcje PaHeHUs akcoHa. MpIIa yMupaeT u
BbIcbIxaeT. Ciie10BaTe/IbHO, 1ajKe KOIAa Mbl CIIUM, J€HAPUTHI J0JKHBI 00eceYnBaTh
MHUHUMAJIbHbIE TOKM JeiCTBHS, He00X0AUMbIe 1JIf1 OeCNPecTAHHbIX XMMHUYEeCKUX PeaKuni
H 00MeHa BellecTB.

Yem cujbHee U valle B036y)KI[aIOTCﬂ TOKH HeﬁCTBHﬁ, TEM MHTCHCHUBHEC MJIE€T
3HeKTp006MeH H 00MeH BE€IIECTB B MbIIIIAX, TEM 310P0BEC U CUJIBHEC CTAHOBUTCH
Y€JI0BECK.

Kak nomaep:xuBarh 3J1eKTPO3apsii B OpraHax 4eJIoBeKa Ha onpeIeJIeHHOM YPOBHe

CorJiacHo Haleil cxeMe MOJIEKYJ/Ibl MbILIL B OPraHU3Me KMBOI0 YeJ10BeKa yepes
MeMOpaHbI OecTpepbIBHO HOHU3HPYIOTCS XMMHKO-OKUCIUTEIbHBIMH PeaKIUAMH 1
HelTpaau3yTces AJs copepuieHusi padorol. [1o03TOMYy Kak TOJBKO AJIs NOAHATHUS IPy3a
MBI YAQJIUM U3 000/104eK NPOoTOGHOPUIIII YACTh OTPULIATEIbHBIX 3aPs/10B, 3TO BbI30BET
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HeHTPaIu3aluIo IJIABHBIX 3apsA10B. XMMUYECKHE PeaKIMH OyAyT CTPEeMHUTBHCS UX
HeMe/VICeHHO BOCCTaHOBUThL. Ho Ha 3T0 HY:KkHO Bpems. BoT nmoueMy 111 yaep:kaHus rpys3a
HA OJHO BBICOTE W IS MOAEPKAHUS NMOTEHIUAJIA 3apAAa MBIIIIBI HA 32JaHHOM yYPOBHe
U3 000J1049eK NPOTO(PUOPHILI J0KHBI BCe BpeMsl 0TOMPaThCsl OTPpULIATEIbHbIE 3apsibl
Tak ObICTPO, YTOOBI HOBbIE 3apsiibl (00pa30BaHHbIE XHMHYECKHMMHU PeaKLUsIMHU) He
yCIeBAJIM HX BOCCTAHABJIMBATh. YeM ObIcTpee MbI Oy/ieM 0TOUPATH 3apsA/Abl TOKAMH
AelicTBHS, TeM MEHBIIN 3apsx OyAeT ocTaBaThCA B 000/109KAX M B MbIIIIE H TeM
00/1b1IYI0 cUJ1y OyieT pa3sBHBATh OHA, TAK KAK OKUC/JIUTE/IbHbIC PeaKIuu He OyayT
ycneBaTh BOCCTAHABJIMBATH 3apsiibl. IIpocToii npuMep mosicHUT 3TOT NpoLecc.

B BaHHYy Ha/IMBaeTCH BOJa Yyepe3 NOCTOSIHHO OTKPbIThIH KpaH. Tak XumMuko-
OKMCJIUTe/IbHbIE Mpolecchl 0ecnpepbIBHO POKIAKT B MbIIIIE BCe HOBbIE 3apsi/Ibl HOHOB.
Ho nam Ha-

METHu#as DXMEANTEAL MW DRAKUAR CORSI=A
| P L L Hazgn—paantc T NOTEHUBANDR

leTeNLezA
=t L]
=
Paczog ai ]nln!’ll
BEERYROY=E

1
H
1
H

]

== =7 Puc. 41. DHeprernyeckuii 6aj1anc. XuMHKO-
OKHCJINTEIbHBIE PEAKIINH MOTYT 00eceYuTh 00JIBIN0I 3anac 31eKTpodHeprun B Mpimnax. [lo anasorun: B
cocyze A 3anac BoAbl NOJJeP:KUBaeTCsA HA BLICOKOM YpoBHe. B HepaGoTalonieii Mpllile B CeKyHIY
HelTpanau3yeTcst MaJIo 3aps/10B — JIeBblil KPaH BbIIyCKaeT MaJI0 BOAbI, I03TOMY B JIEBOM cocy/e
(HepadoTaloeli MbllIIe) NOA1ePKUBAETCH BLICOKUI YPOBeHb (IIOTeHIH AN 3apsAaoB B Mbimne). Eciu Mpimma
HaYyHeT padoTaThb, T.e. IPaBbIii KPaH MOJIHOCTBLI0 OTKPOETCS, YPOBEHb BO/bI B IPABOM COCYy/e NOHU3UTCS
(MOHU3HUTCSI MOTEHIMAJI B MBIIIIIIE).

10 B BaHHE [IepKaTh Pa3HbIil ypOBeHb BOABI (Pa3HbIil MOTEHIHAJ CBOOOIHBIX
3J1eKTPO3apsiAoB B Mbine). Toraga Mbl 0OTKpbIBaeM KpaH CycKa BOAbI U3 BaHHBI. Uem
0oJibIIIE OTKPOEM KPaH, TeM HUKe OyaeT MOAep;KHBATHLCA YPOBEHb BOABLI B BAHHE, YeM
Tpy3 TszKeJee, TeM HUKe Hajlo iep:KaTh MOTEHIHAJ 3aPAI0B B MbILIIeE H TeM ObIcTpee H
0o0Jib11IE 3JIEKTPOHOB (T.e. JHEPTHM) HA/I0 U3 MBIIIIbI e5KeCeKYHAHO yIaaaTh. IIlyHKkTHI 3, 4
u 7 y10BJeTBOpPEeHbI (MOAPOOHO 3Ta cxeMa npuBeaeHa Ha puc. 41). Takum o0pa3om,
JHEPIus yaaasieMbIX (HeHTPaJIn3yeMbIX) OTPHIATEIbHBIX 3aPSA0B X0/KHA ObITH
NMPONOPUMOHAJIBLHA (32 BIYETOM MOTEPb) MeXaHU4YeCKol padoTe, cOBepiIaeMoii
KPYNHBIMH 3apA/IaMH B KOHYCHBIX LeMI0YKaxX MpoTo¢uopui.

A 4TO 7K€ TaKoe YCTAJIOCTh? DT0 — 3aTPaTa JHEPIruM M HAKOIUICHHE VIAKOB.
CienoBarelibHO, YeM 00J/IbIIE B CEKYHAY HEHTPAIN30BBIBATH B MbIIILE 3J1€KTP0O3aps/i0B,
TeM 00JibLIEe B KAKAYI0 CEKYHIY B MbllIe OyIeT 0T/1aratbcsi 0TOPOCOB NMPOAYKTOB
00MeHa BellecTB, KOTOPBIE T0JKHBI YIAIATHCA NPHU IBMKEHUH PYKH COKpallleHHueM
Mbimm. Ho eciiM pyka gepKuT rpy3 HemoABUKHO, TO IIVIAKHM OYAYT YXOAUTH 04eHb
MeqIeHHo. Ciie10BaTeIbHO, YCTAJOCTh OyeT HacTynaTh ObicTpee. Botr mouemy npu
MHOTOKPATHOM NMoABbeMe U ONyCKAHWHU THPH pyKa ycTaeT MeHbe. I1o 3To¥ ke nmpuunHe
JIOIIAAb AaKe HA JIyI'y BO BpeMs ebl CTapaeTcs noJalie MaxaTh rojiopoii. CuibHas
yTomJisie-
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Puc. 42. DaekTponpy:KHHHAsI MOJeIb

MEXaHU3Ma MBILICYHOI'0 COKPALICHUSA

I — MbImna pacTarupaercsi CHUIbHBIMH 3apsiiaMu B NpoTogudpuiax. CHIbHBIN 3JIEKTPOTOK B COJICHOM/Ie PACTITHBaeT
NPYKHHbI BLIIBUTAIOIIHMCS 2Kej1e3HbIM cepaeunukoM C. 11 —roxu aeiicTBUS B 000/1049KaX NPOTO(GUOPUILI BLI3BIBAIOT B
HHX HelTpau3anuIo, T.e. yMeHbIIeHHe 3aps/a, BeJeCTBHE Yero MBI COKpaniaeTcst U pyka nognumaer rupio. Ipu
YMeHbIIEHUHU TOKA B COJIEHOM/IE IPYKUHbI ABTOMATHYECKH COKPATATCSA U NOAHUMYT rupio, IIl — Tok B cojieHouae u
OKHC/IHTE/IbHbIE PEAKIHH B MbIIIIIE 0C/Ie CMePTH HCYe3aI0T, 2 MPYKHHbI M MbIIIILI ABTOMATHYECKH C:KHMAIOTCH,
HACTyNaeT KOHTPaKTypa,

MOCTH MBI PYKH IIPH yAepP:KaHUM THPH HA OJHOM BHICOTE MPOTHBOPEYHNT 3aKOHAM
MEeXaHUKH, YTBEP:KIAIIMM, YTO pad0oTa paBHA NPOM3BeAeHHIO CHJIbI HA myTh. [Ipu
yAepKaHMU TMPH HA OHOM BbICOTE PYKA IYTH HE COBEPIIAET, IO3TOMY U JHEPrust
3aTpauyMBaThes He JoukHa! Ho Mbl omymaeMm 3ty 3aTparty, B yem ke neso? A nesio B
TOM, YTO 3aKOHbI MEXaHUKHM M TEPMOAUHAMHUKH K padoTe MbILILbI He IPUMEHHMBbI, HO
3aKOHBI JIEKTPOTEXHUKHU Bce HA0II0/IeHUs 00bSICHSIOT MOJHOCTHIO.

B kayecTBe aHAJOTMH MOKHO paccMOTpeTh cxemy (puc. 42). 3qech MbIIIIBI 3aMeHEHbI
npyxuHamiu 1, 2 u 3. IIpy:KuHbI cKaJINCH 10 Mpeesia CONPUKOCHOBEHHSI BUTKOB
CWJIAMM YIIPYTOCTH MeTAJL1a, Y MBIIII TAKOe COKpalleHHe 10 IVIOTHOCTH TBEepA0ro
TeJla MOKeT HACTYNMTh TOJIbKO IPU KOHTPAKTYype, TO €CTh HOHHOH CMMMETPUM, KOT/Aa
HOHBbI KJIETOK PA3HOMMEHHOI'0 3HAKA 3aPSA/I0B 10 Mpe/iesa NPHKAJINCH APYT K APYyry
jeKTpruYeckumMu cuiaamm Kysona.

JL1s1 TOro 4To0BI PACTAHYTh NPYKHHBI, B CXeMY HA/10 BKJIIOYHTH KaTyIIKY
JJIEKTPHYECKOI0 COJICHOU/IA € HKeJIe3HbIM CepleYHUKOM BHYTpH. Yem 3 dexTrBHEE
TOK B BUTKAX COJICHON/IA, TeM 00JIbIlIE¢ BLICOBLIBAETCS M3 HEr0 CEPACYHHUK M TeM
CHJIbHEE OH PACTATHBACT NPYKUHBI.

N B MbImIax 4yeM HHTEHCUBHEE 3aPSKAIOT MPOTO(PUOPHILIBI XMMHKO-
OKHMCJIMTEJbHBIMH PeaKINAMU, TEM CHJIbHEE OTTAJIKMBAIOTCS OTPHIATEIbHbIE U
MOJIOKUTEJbHbIE 3apsiAbl IPYT OT APYra M TeM CUJIbHee PACTATNBAETCS U
paccaadasiercs Mbla. Yto0bl pacTaHyThIe NPYKMHBI COBEPIINJIN PadoTy NoaAbeMa
THPH, HA/I0 0CJIA0NTH TOK B cosieHouae U B Mbllne Tokamu JeiicTBusi (0MOTOKaAMH) B
000J104KaxX MPOTO(PUOPUILIT HA/IO BHI3BATH TAK0E B3aUMO/IeiiCTBHE MEXKTY
Pa3HOMMEHHBIMHM 3apsiIaMu B MPOTOGuOpUIIAX, NPU KOTOPOM YMEHbIIUTCS UX
001Ul 3apsijl, PACTSITrMBAIOIINIA MBIIIIBI, YTO MPUBEAET K X COKPAIIIEHHIO U
MoAbeMY THPH.

SlcHo uTo padoTa, coBeplIeHHAs] PYKOii, paBHA (32 BLIYETOM NOTEPb) IHEPTUM YUCJIA
3apsi0B, NOTEPSIHHBIX NPOTO(PUOPHIIAMH.

MapKCcHCTCKO-JIEHMHCKASI INAJIEKTHKA TOBOPHUT, YTO BCe SIBJIEHUSI B MHUPe
BBICTYNAIOT KAaK eJHHCTBO (TOKIEeCTBO) MPOTHBOIOJI0KHOCTEH. ITO 03HAYAET

64



«IpU3HAHHE (OTKPbITHE) IPOTHBOPEYUBbLIX, B3AUMHO HCK/JIHYAIOLIUX,
NPOTHBOIOJIOKHBIX TeHJAEHIMII BO BCeX SIBJEHUAX M MPoLeccax NPUPOAbI»*.

ITocMoTpuM, OTBeYAET JIM ITUM KOHIENMIUAM TNpeajiaraemMasi KOHCTPYKTHBHAsI cXeMa.
OO0mas naest cxeMbl CBOIUTCS K CJIeAYIONIEMY:

1. Martepusi MbIIII (MOJIEKYJIbI) YeJIOBEKA HOHU3HPOBAHA 3apsiiaMu
3JIEKTPOIHEPTrHH MPOTHBOMOJIOKHOTO 3HAKA.

2. MoJjiekyJbl ¢ pa3HOMMEHHBIMHU 3HAKAMU 3aPS/I0B BCIO KU3Hb YeJ0BEKA CTPeMSTCSA
CKAThCSA B TBep/0e TeJI0 (KaK NPYKUHBI HA pUc. 42).

3. Bcio :KM3Hb XUMHUKO-OKHC/IHUTEIbHbIE PEAKIIUH B ONIPe/AeIeHHBIX IPYNIax MOJIEKYJI
MBI KOHIEHTPUPYIOT CBOOOIHBIE dJIeKTPHYECKHe 3apsiibl OIHOMMEHHOI 0 3HAKA.
ITH 3aps/ibl, OTTATKHMBASACH APYT OT APYra, BCIO ’KU3Hb YeJI0BeKAa MPOTHBOAEHCTBYIOT
CIJIAM C/KATHSI MAaTePUH, OHU PACTATHBAKOT MbILIIBI U 1eJ1aI0T HX TOTOBBIMH K
pabore.

* Akaa. B.A. AMOapuymsH. «IIpupona», 1970, Ne 4.
Mo:kHO 1Y IPOBEPUTH HALIY CXeMy ONBITOM?

Mo:xHo. Beab 4em cuiibHee TOKH AelCTBHS B 0001049KaX NPOTO(PUOPUILI, TeM HHKe
JOJIZKeH NaJaTh B HUX MOTEHIHAJ CBOOOHBIX OTPHLATEIbHBIX 3aPS/10B, TAK KaK
OKHCJIUTEJbHbIE PeaKIMU He MOTYT MTHOBEHHO X BOCCTAHABJINBATH. /{151 npoBepku
3TOr0 ABJEHHUA HAJOKUM JIEKTPObl HAa OULeNchl ABYX PyK. Bk/iouuM B nenb
3JeKTpoMuorpag u HauHeM MOAHUMATH THPIO OHOI PyKoi. 3anuch MOKaXKeT, YTO HA
padoTaromei pyke NOTEHINA] OTPHLATEIbHBIX 3aPSA0B NA1aeT NPONOPIHOHATBLHO Becy
rupu. 3HAYHUT, ONBIT NOATBEPKIAET PeaJLHOCTH Halllell cXeMbl.

B pe3yabTaTe Mbl IPUX0AUM K PsiIy BLIBOAOB. B uejioBeueckoM opraHusme, cOrjiacHo
Haleii cxeme, 10/KHA MPOUCXOAUTH OecnipepbiBHAasi 60ph0a MPOTHBOMOI0KHOCTElH. Beio
JKM3Hb OTPULATEJbHbIE 3aPs/ibl B 000J109KAX H B AKCOHAX CTPeMSITCS HeHTPaJu30BaTh
I0JIOKMTEJIbHbIE 3aPsi/Ibl MO3rOBOI'0 BellleCTBA, HO HEl{POHBI UM NPeNsSITCTBYIOT. Bero
JKM3Hb OKUCJIUTETbHbIE PeAKIINH CTPEMATCS MOA3APSIAUTH MOJIEKYJIbI MbIIII
3JIEKTPO3apsiiaMi, HO TOKH JelCTBHS UM NMPENATCTBYIOT U He JOMYCKAIOT Mepe3apsaKy.
Takum 00pa3om, BCIO ;KH3Hb MBIIIIBI CTPEMSTCS COKPATHTHCS, HO OKUCIUTEIbHbIE
peaKiuu UM NpPensiTCTBYIOT.

Cxema yTBep:KIaeT, YTO MOAbEM I'Py3a MBIIIIA COBEPIIAET 32 CUET YCUJIEHHsS] TOKOB
AeiicTBUSA B 000J109KaX, yMeHbIIEHNUS 3apPsi/IOB B 000J109Kax u ¢pudpuiiiax u
NoCJAeAyI0Iero aBTOMaTH4YeCKOIr0 CTpeMJIeHUsI MbIIIIbI K COKPAIlleHII0, TO eCTh
NPpUOJIHKEHUIO K COCTOSTHUIO KOHTPAaKTYphl. CxeMa MoKa3bIBaeT, YTO Mbl B OCHOBHOM
HCMOJIb3yeM IHEPTHIO MUIIHU IS TOT0, YTOOBI MBIIIIBI OBITH MATKHMH,
paccJiadjeHHBIMH, 1JISl TOT0, YTOObI BO BCEM OPraHM3Me BOCCTAHABJIUBAJINCH
3J1eKTPOo3apsiibl B poliecce 00MeHa BelllecTB.

CiienoBare/ibHO, pa00oTa 110 HALLEH cXeMe COBepIIAeTCS MbIIILIAMM aBTOMATHYECKH,
cTpeMJIeHHeM MaTepuH ckaThes cujaamu Kynona. MoxeT ObITb, HMEHHO 3TH Te3HChI
MOTYT 00BSICHUTH MAPaJoKCc, HA0JI01aeMbIii HA CTPOIiKaXx, rae padoune u Tade b
eISIT BMeCTe B CTOJIOBOI OJMH U TOT ke 00e/l, XOTs BbIIIOJIHsIeMAasi UMHU PadoTa CUJIbHO
pa3ziuyaercsi o 3Heproemrkoctu. CiieoBaTe/IbHO, NMILA B OCHOBHOM HE00X01MMa It
MOAEPKAHUS HKUZHU.

Bce PaCCYKACHUSA, IPUBECACHHLIC BbIIIE, OTHOCATCA K 6I/IOTOK3M, BbI3BIBAIOIIIMM T€ UJIN
HHbIE€ COKpallleHUsl MBIIIX MMOJX JIeiCTBHEM BOJIEBBIX HEPBHBIX UMITYJIbCOB. Ho pasn
NnoAACPKAHUA KU3HCHHO He00XO0AMMbIX OKHCJIHTEIbHBIX

65



peakuuii pa3JIN4HOil HHTEHCUBHOCTH BO BCEX OPraHax 4yejOBeKa Heo0X0AUM amnmnapar,
peryJHpyoLHii OecripecTaHHOE IBMKEHHE HENPON3BOJILHBIX 0MO0TOKOB. BemoMunMm, uTo
0e3 OMOTOKOB B 000/109KaX NPOTO(GUOPHIIII OKMCINTEIbHbIC PeaKIUM MPEeKPAIIAI0TCS.

Takum anmapaToMm, onpeaeJsIlOIHM CHJIY OHOTOKOB, SABJIsSETCS CleNHATbHAS IPYyNNa
JACHAPUTOB U HEPOHOB B HAILIEM MO3IY, PeryJIMpPyIOIIas X0/ BceX MPoLeccoB
XMMHUYECKHX peakuuii B HameM Tejie. C HACTYIUICHHEM CTAPOCTH MEKKJIeTOYHOoe
NMPOCTPAHCTBO U KJIETKH NOCTENEeHHO 3alNIAKOBBIBAIOTCSH, OKHCJIUTEIbHbIE PEAKINH H
00MeH BemiecTB 3aTyXaloT. UT00BI MOAKEPKATH JeSITeIbHOCTD AeHAPHTOB 1
OKHCJIUTEJbHBIX PeaKLuii, Ha10 BCIO ;KM3Hb 0OPOTHCS €O LIJIAKAMM.

IloyemMy B TOKAX JelCTBUS He MOAAEP:KMBAETCS MOCTOSIHHBINA MOTEHIUAT
3JIEKTPOdHeprum?

Iloyemy 3anuch OMOTOKOB HAMOMUHAET 3y0uaTylo JuHuw? IloTeHnuan To nagaer, To
YBeJMYMBAETCS, U TAK JECATKH Pa3 B CEKYHIY. 3a4eM NMPUPOia MPUAYMATIA TAKYI0
A03MPOBKY, TAKHE CBOEr0 POJa KKBAHTOBbIE CKAYKW» TOKOB JIeliCTBUSI, TAKYI0
NMPEPbLIBHOCTH OKUCJIUTEILHBIX MPOIECCOB?

PaccmoTpum Takoii npumep.

MamMHHCT IKCKaBaTOPa MOCa’KeH He JIMIOM K KOBIILY, a CIMHOI K Hemy. Kak :xe
MOAHATH KOBUI C I'PY30M TOJbKO 10 onpeaeaeHHoii BbIcoThI? Hao ppluarom ynpasJieHus
MOAHATH KOBII HEBBICOKO, 3aTeM MOBEPHYTHCS, IOCMOTPETh HA KOBII M BBISICHUTD, KaK
BBICOKO OH NoAHsAJIcH. Eciiu HerocTaTouHO, TO CHOBA MOBEPHYTHCA K MYJbTY YIpPaBJIeHUs,
B3fITHCA 32 PbIYar M CHOBA MOJHATH KOBII HA MAJIYIO 10J110 BbICOTHI. Ec/in Ob1 MalIMHUCT
He 000paYMBaJICs, KOBII B3JIeTeJ] 0bI MTHOBEHHO KBEepXy H Pa3JjioMaJl BCIO MALIUHY,
Nnpeskae 4eM MAIIMHUCT ycres Obl ONIOMHUTBCS.

To4HO Tak ke, I0-BHANMOMY, H0JIKHBI 1efiCTBOBAThL AeHAPHTHI U HeHPOHBbI. leHApUT
JAaeT HelipoOHY UMITYJIbC K OABbeMY PyKoil rupu. I'upst uyTh npunoaHsiace. Ilepebrii
ACHAPHUT NPUKA3 OTMEHseT, M TOK el cTBHA npekpamaercsa. Bropoii nenapur coodmaer
NepBOMY, KaKyl0 reoMeTpru4ecKylo (popMy NPHHSIA MHOTO3BEHHUKH B MBbIIIIIe.
JocTaTouyeH Jim noabeM rupu win maia. Eciaum man, To nepBblii AeHAPHUT AaeT HOBbI
NMPHKAa3 HeHPOHY MPOAOKATH NOAbeM PyKH. MbIlINA ellle HEMHOKKO COKpaliaercs, 1
THPS NOAHUMAETCSl YyTh Bbille. CHOBA TOK AeiiCTBUSA NpeKpalaercs, u
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Puc. 43. Cxema nutanus ogHoi
TOJICTOMH M IBYX TONIKHX npOTotlmﬁanIJI cBeskeil 1uMoii 4 0TBOJ NPOAYKTOB 00MeHa BewlecTB JJUMQoii B
apTepUAIbHYIO KPOBb Ha TeX yuacTkax Muodpuopusi (no ceyenusam JI—K, M—/1), rae pacnosio:keHbl TOJIbKO
TOJICTbIE WM TOHKHE MPOTOGUOPHILIBI,

TaK 10 TE€X MOopP, IMOKa r’Ups HE JOCTUTHET 3aIIYMaHHOﬁ BBICOTHI. Tak n OCYIICCTBJIACTCHA
MOABEM r'MPU: UMITYJIBC «1a» — JICKTPOTOK PaCXoayeTcCsl, NOTCHUHAJ MAa€T,; UMITYJ/IbLC
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«HET» — MOTEeHUHAJ BOCCTAHABJIMBAETCA OKHCJIUTENbHBIMH peakuusaMu. «a» — «Hem»,
«I1a» — KHET»...

Ecsin Bo Bpemsi noabeMa ripu Bbl Ha Hee CMOTPeEJIH, TO BAllIH «3PUTEJbHbIE» JeHAPUTHI
JAeCATKH Pa3 B CEKYHAY PerucTPUPOBAJIU BbICOTY ee noabemMa. Eciiu Bbl Ha Hee He
CMOTpeJIN, TO JeCSITKH Pa3 B CEKYHIY HE3aBHCHMO OT Bac BbICOTY oAbeMa
KOHTPOJHMPOBAJIH IEHAPHUTHI, «0CA3AI01INE» H3MEHEeHUEe TreoMeTpuiecKoil Gopmbl
MHOI03BEeHHUKOB NPOTO(GuOpUILI.

Cxema MOKa3bIBA€T, YTO B IIPUPOAEC YE€JT0BCKA HET NOHATHUHA «TOPMOKCHHUEC» (TO €CTh
3aMe11.11eHne), a €CTb TOJBbKO NMPpUKa3 JeicTBUSA U NMPHUKa3 OTMEHBI €ro AJ5 KOHTPOJIA

opraHamMu «o0paTHoi cBs3mw». TakuM 00pa3oM, BCA JKU3Hb YeJ0BEKa NMpPeacTABIAsAeT c000i
00pb0y Moaco3HATEIHLHBIX OMOTOKOB ¢ TOKAMHU JAelicTBUsA. Peakinu HOHM3UPYIOT
MOJIEKYJIbl, 2 TOKH JeliCTBUSA HeHTPAJIM3YIOT 3apsiabl B HUX. Eciiu mepecnasaT Toku
AefCTBHSA, TO MBIIIIBI COKPAIAIOTCA (paspsizkaloTcest). Ecin nmepecnyisiT TOKM XMMHYECKHX
peaKknmii,— MbIINIIbI 32PAKAIOTCHA, PACCTADIAIOTCS.

J1s1 peryJIMpoBKH (00paTHOM CBSI3HM) JKH3HEHHBIX MPOIECCOB OPraHU3Ma YeJI0BeKa
3JIEKTPOTOK OT ICHAPUTOB K HeiipOHAM J10/1:KeH MOCTYNaTh TaK:Ke KBAHTaMH (TIOPIUAMH),
4TO, B CBOIO 04epe/lb, H0JKHO BBI3BIBATh NPEPLIBHCTOE H3MEHEHNE TOKOB ICHCTBHS: «1a»
— CHET», «Ia» — «HeT».

IIuTaHue KJIETOK MBILII U OYUCTKA HX OT 0TOPOCOB IPOAYKTOB 00MEHAa BelleCTB
ocylecTBJIsAETCA MO HALeH cxeMe Ha puc. 43, rae n300paseH pa3pe3 10 AKCOHY OAHOI
TOJICTOM M ABYX TOHKHMX HPOTO(UOpUILI.

3AK/IIOYEHHUE

Coraacho KpaTKo H3J103KEHHOH 371eCh cxeme, MbIIIeYHBIA anmnapaTt siBJAeTCH
CB0606p33HbIM MOJICKYJISAPHBIM OHOXMMHYECKHUM IJEKTPOABUIATEJIEM BECbMaA BBICOKOI0
KOC)(I)(I)I/IIII/ICHT& MOJIE3HOrO JAeiicTBHS. ABTOp HHU B KOEM CJjIydae HE MPETEHAYET Ha
YTBEPKACHUE, UTO B ’)KMBBIX MbIIIIAX ITPOLECC BOJIEBOI0 COKPAIICHUS OCYIIECCTBJIACTCH
00s13aTEJILHO MMEHHO TaK, KaK 3TO OITMCAaHO B rlpexmaraeMoﬁ CXeMe.

OHa npuBeeHa TOJAbKO AJISl TOr0, YTOOBI 3JIEMEHTAPHO 00BIACHUTD, C TOYKH 3PEHUSA
MeXaHNKa U KOHCTPYKTOPAa, Bce YAMBUTEIbHbBIE, a IOPOil M mopa3uTebHbIe CBOHCTBA,
Ha0JII01aeMble HAMH NPH COKPALCHNH MBIIII. JTa cXeMa NPHBe/eHa ele U VIS Toro,
4TOObI KAMX/AbII YeJ0BEK MOHSJI OrPOMHOE 3HaYeHHe (PU3NYeCKOH KYJIbTYPbl B :KH3HHU, B
COXPaHEHHH 310POBbs U padoTocnoco0HoCcTH. Ilo3TOMY IpenIoKeHHAs dJIeMEHTapHAs
cXeMa MOCTPOeHa Ha MaTepHaJie CpeHell MKOIbI. JTa cXeMa NpeIJIoKeHa eme U JAJIs
TOro0, YTOOBI 1aTh TOJYOK /sl KpUTHYECKOI0 NePecMOTPa HbIHE NPUHSITON COBePIIEHHO
HeNpaBAoNoA00HOI ¢ TOUKH 3peHNs MEXaHUKHU H 3JIeKTPOTeXHNKH runoTe3s! I'. Xakeau o
CKOJIbKEHUH (B MOMEHT COKPALIEHHs MbIIIIbI) TOJCTHIX MPOTOGUOPUIIIT OTHOCUTETHHO
TOHKHX, 00pa3ymoiieM Kak 0bl 3aleruieHHe 3y0uaThiX Kojec. KaxxaoMmy MexaHuky
NOHSITHO, YTO HUKAKOI0 CKOJIbKeHHUsI B 3y0UaTOM MeXaHH3Me He cyliecTByeT. BoJiee Toro,
MPH CKOJIb’KEHNH HeT TOYKH ONMOPbI, IAe ObI M0JIEKYJIbI MBI, MOTHUMAIOIIYE COTHU
KHJIOTPAMMOB, MOIJIM Obl HATH TOYKY NPUJIOKEHHS CUJI PeaKLMH.

B yessix 1ocTHkeHNs] HCTHHBI 10J1€3HO ObLIO ObI NOABEPIrHYTH NpeaJaraeMyr) MHOM
cXeMYy aHaJIN3y, HAYYHOIl KPpUTHKE U YCOBEpPIIEHCTBOBAHUIO.

K coxajieHu10, 3/1eKTPpUYECKUIT IPUHIUII 32aPOsKIEHHS KU3HU HA 3eMJle HeI0CTATOYHO
IHMPOKO yunThiBaeTcs. [loaToMmy MHOrHe Npoiecchl B ’KUBOI MaTepHH ellle He
pacuingpoBaHbl 1 MHOTHE (poTOrpadum 3JIeKTPOHHON MHUKPOCKONNH BBOISAT B
3a0J1y:K1eHUe, TAK KaK OHU PacCMAaTPUBAIOT He KUBYIO, 2 MEPTBYIO MaTepHI0, B KOTOPOii
BCJIeICTBUE HeliTPaJu3aliu 3JIeKTPO3apsI0B Bce Paclo/io:KeHHe MOJIeKYJI
nepepacnpeaenanock- [loaTomy u MmaTepust Nox MEKPOCKONOM TepsieT CBOIO «KUBYIO»
¢opmy U 3aKOHOMEPHOCTH.
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Ilopa3uTenbHasi IPOCTOTA, JOTHYHOCThL U BMeCTe € TeM CJI0KHOCTh MEXaHU3Ma
MBIIIEYHOI'0 COKPALLECHUSI — OT 1e/1eCO00PA3HOCTH 3aPOKIeHUsI IPUTPOLUTA 10
MHKPOCKONMUYHOCTH MPOTOGUOPHIII — BCSI 3TA KOHCTPYKTHBHASI U JIeKTPHYECKAsl cXeMa
IOCTPOCHUS IPUPOI0Ii MEXaHM3MA MBIILIEYHOI'0 COKPAILICHHsI BOMCTUHY CIIOCO0HA
MOPA3UTh AaXKe caMble CMeJIble IOMBbIC/IBI Yel0BeYecKol (panTazum.

* %%

Hrak, B 3T0¥ KHMIe ONIMCAHBbI Bee (GU3H0I0THYecCKHEe MEPONPHSATHUSI, KOTOPbIe MHOIO
NMpOBepPeHbl M KOTOPBIMH A I0JIL3YIOCh B HacTosimee BpeMsi. Ho Ha 3TOM cBolo padoTy s
He CYMTAI0 OKOHYEHHOM. 1 KOIJII0 HOBbIE 3HAHUSA, CTABJIIO HOBBIE ONBITHI, BHUMATEIbHO
H3Y4Yal0 ONBIT U JOCTHKEHUS CTIENUAJTNCTOB, ¢ KOTOPHLIMH COBETYIOCH HO MOBOAY KakK/I0T0
HOBOT'0 1Iara B COBEPIIEHCTBOBAHUHU M PAa3BUTHUM Moeii cucTeMbl. Bee moJie3noe, 4To
MOACKAKYT YATATeH, OyaeT MHOI N3Yy4eHO CTOJIb K¢ BHUMATEJIbHO H IOJIHO.
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