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14.Jf.71 
PE<l>EPAT 

B ll!OIIOI'pat\lllll f!J)l'.!l,CT:iflJle!lbl i\taTC!)ltaJJbl ,toptjlOJJOl'll'ICCKIIX II tjrn:1110-
.•1or11•ICCKIIX IICCJICJ\O!la!llli°I __ 13 cpaBIIIITCJJb!IOM aC!ICKTC ).\Jill pa3Jlll'lllb!X 
;u1a11a301101J pa;,11ot1acTOT (CB4, YB4, 134) np11 pa3JJ11•1111,1x HHTe11cm1-
11ocTHX ll03i(eitCTll1151, ll OCTpOM H xpOHl!lleCKOM 3KCIICJ)IIMeHTe C 113y4e-
1111eilt i\ll!laMIIKII pa31l!ITll51 o6paTlllllblX 11 11co6paT1IMblX ll3llle11CIIIIH. Oco-
6oe ll!IIIMa!llte yl-(eJJe!IO .neitCTlll!IO lltaJlblX 1mTe!ICll1JliOCTCII 06JJy•1eHll51. 

EcJJII npn i(eitCTBIIII 60.ijbUJIIX 1111Te11Clll3110CTCi't uce H3i\Iellelll151 Cll513311LI 
ll OC!IOll!IOM C 511l,leHl151Mlt neperpena, TO npll 1-(JJ!ITeJlbHOM o6JJy4ellllll M3-
JJbnlH I-IIITellC!lllHOCT51MH. 11eClllOTJ)51 11a TO lfTO )K!lllOT!IOe OCTaeTC51 npaKTII
LteCKH 3j\Op013LIM, B opraHll3ll1C B03!11IK3CT p51.L\ MOp<pOJ!Ol'I-l'ICCKIIX ll3i\le!le-

llllii (o6parnillblX II 11eo6pan1MblX). 
TT01«na111,1 !la'la.1bllblC o6paTHMblC 1p113II0,10rll'ICCKHe II MOp!pOJJOfll'IC

CKHC 11J,1e11e111151 pel\Cl1T0p110f0 annapaTa KOpbl llIO'.lra, c1111a11coo, lfYBCT
l311TC:ll.,IILIX (alj)cpcpc11T1lblX) 11epooo, peL\CllTOpHblX 3011 1<0,KII If 011y1peH
IIHX opra110B, 11eiipoceKpeTOp1-Ia51 ]l.CHTCJlbllOCTb riHIOT3JiaMll'ICCl<Oil o6-
JJ3CTII, rllCTOXllll!ll'ICCKHe H fllCTOJJOfll'leCKlle ll3i\lelle1111H l<OiKH, 11ep1rnoi1 

cI1c·:eJ111,I ll BIIYTPeHIIHX opra1100. 
Mo11orpa¢1rn paCCl!HT3113 113 flffllCHHCTOll, nptH.pllaTOJ!OrOB, i\lOp(pOJI,l-

ruB II naTO<pH31-IOJIOrOll, 113y'la!Oll\llX B03.!l,CilCTlllle (p113ll'ICCK11X cpaKTOpOB 

[ll!Cillllell cpe,1,hl. 

ANl\0TATION 

The monogr;iph contains the data of the comi;arative morphologi
cal and physfological studies of lhe various radiofre:p1ency ranges 
(microwaves, VHF, VF) at different intensities In the acute and 
chronic experiments and the results of the dynamics of the develo
pment of the reversible and unreversible changes. Particular attention 
has teen given to the inf!L:ence of the Irradiation at s111all lnten-

si ties. 

,, ,, 

The Initial reversible physiological and morphological changes 
oi cortex receptive apparatus, synopses, senslgerous nerves, zones 
oi skin sense l:odies and internal organs, neurose~retion of hyr-otha
lamic region, histochemical and histological changes of skin, the· 
nervous system and the Internal organs hav? teen shown .. 

The monograph ts Intended for the hyg1ensts, occup_at1onal pa
t hologlsts, 111orphologtsts and pit hophyslologlsts, l nvest 1gatl ng the 
t II fl uence of the environ men ta! physica I factors. 

!i-3-1 

7:1-70-

BB EJ].EH 11 E 

O6wnpH35l o6MlCTb cnet<Tpa 3Jie1npoM:J.I"IIIITllbIX l.lOJll-l, K3K 

lf313eCTII0, Bl(j!l0'-13eT 3.rJe1npoMarI-IHTl·lble B0J1l-lbl '11.rJH DOJIH 

(3MB, 31v\rI) ;1.1iana301-1a paJltto4aCTOT: Bb1co1<He (B4), 

y:11,TpaBL>Ico1·:1-1e (YB4) 1-1 cnepxm,1co1<11e (CB4). 
3JJOK'l'j)O~Ial'll'l-l'lll·IOe fIOJie pacnpoCTpa1-1HeTC5l B BHJJ.e 3J1eK

rpo~tal'llltTHb!X BOJJII (.pa,UIIOBOJIII)' Bomia c\)OJ)MHpycTCH Ha 

pacCT0illlllll, 60J1bWe,1 ee J(JIHHbl (i\.) OT I-ICT0'lHHKa,--- 13· B0,1-

IIOBOi'i 30He, r.ae 3J1e1npw1ec1<aH H il!arll'HTIIMI COCT3BMl!OUll-le 

3\\n 113~1e11H10TcH s cpa3e (i::=377II) H 113J1y·-1e1-111e 31Ieprn11 

0llO!II!GaCTC}I BCJ1HlIIIHOi-'i fl.rJ0Tl!OCTH l!OT0Ka i\10ll.J.HOCTI-l 

(rIOM) B naTTaX (sr/p,12), MIIJIJII-Irlarrax (i\1BT/CM
2

) IIJIII MHK

poBaTTaX (:--tKBT/cM 2). Ha pacCTOHHH'H, l\leHbille'hl ,!1.JIH-

111,1 OT IICT0'IHHKa H3.rJy4et!H5l,-- B 30lle HHJ.1.YI<U,HH, .3JieKTp11-

'!eCKaH II l\!arHHTHaH COCTaBJlH!0U.(IIe (E H H) 113Me

IIHI0TCH He B lj:Ja3e H H3Jiy'leHHaH 311eprtrn 0IJ.eHI-IBaeTCH pa3-

;leJll,I·IO no HanpH,KellI-I0CTH nOJJ5l 'B B0.TlbTax Ha MeTp (B/M) 

II a,rnepax Ha l\lCTp (a/M). 3Heprirn 6bICT-po OCJJa6m1eTC5l 

no ~1epe yJ.1.aJ1eHI-IH OT HCTOllHHKa (o6paTHO nponopn110-

11a.:16HO KBa.npaTy HJII-1 Ky6y paCCT05IIIH5I). 

OtieBH.11.HO, pa60Ta101.LlHe c HCT0•11rn1<ai\rn B4 H YB4 6y

-lYT npe11MymecTBe1rno HaX0J].HTbCH B 301-le HH.ll.YKLlIII-1, H Hll· 

TellCIIB·IIOCTb o6JJy4eHHH HX M0,+,eT .llOCTI!faTb (K. B. HHKO

II0Ba, 1963) Tb!CHll B0JlbT H .necwrnOB aMnep Ha MeTp B ,11.11a

llcl30He B4 H cOTeH BOJlbT na :-.ie-r.p •n .11.11ana3011e YB4 

(fl. n. <l>y1<aJJona). tho KacaeTCH .11.11ana3oHa CBll (M111<po

no.;rn--1V\KB), TO pa60Ta1ow.11e c 11x 11cT0'lHH1<al\111 113J1yt1c-

111rn HaX0J].HTCH, KaK npaBIIJI0, 13 130JIIIOl301I 30He. H1-1Te!ICIIB-

11ocn1 ,06J1yllCHIIH ]I.JIH IIHX l\lOl'Y'r 61,1Tb OT 11ec1<0.~bl<HX 

MIIKpOBaTT ).1.0 HeCK0Jlbl(IIX MHJIJ1Hl3aTT Ha 1 cM
2 (3. B. fop

;lOH, 1958, 1966). 
Ha.lll.PII-le •IJOJJHOBOII 30Hbl HJIII 30Ilbl 1-1-IIJI.YKIUIII B np0H3-

B011.CTBCHHblX H 3KCnepHi\leHT3JlbllblX ycJIOBIIHX onpc:le.rJHeT 

cjlll3H'tec1<11e BeJJl:l'IHllbl ,[I,JIH OL~e1m11 IIHTe!lCHBH0CTII 06ny•1e-
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111151 (llJJOT-IIOCTb llOTOKa J\IOLl.lllOCTII - CTCTM JI.TIii JiallpH)l(ell
H0CTb nOJJH - H3MCT), np116opb1 .rvrn np0Be.n.e1111H ll3Mepe
llllH, 111eTO)].lll{Y noCTaHOBI{)[ 3KCnepllllte11Ta (06J1y 11em1e 
)].JICTaHl('IIOHIIOe, B o6beMHOM pe3oHaTope, IIHJlYKTOpe, KOii· 
,11.e11carnpe n T. ,11..). 

0 11eB11.ru10, c)rn31111ec1me napa\ieTpb! onpc.11.eJJmOT H 6110-
JlOrnLJeCKHe 3Cpcpel<Tbl, Bbl3bl'BaeMble pa31lb!MII ,!\Hana3oHa:\rn 
11acTOT. 

8 nocJie)].Hlle ,[tCC5ITll,lleTIIH BO J\IHOfHX OTpac.rrnx np0Mblill· 
:1CHIIOCTU umpo1<0 npm,,eH5110TCH pa3JH!'lllble AHana30Hbl 
.9'1CKT()OManmTHblX BOJlll pa.LI.HO'IaCTOT . .l])1ana30H lllH:<po
BOJlH (MKB) 11aweJ1 urnpo1<0e np111,1eHe1rne B 06.11acn1 pa
,UIIOJlOKaLUIH, paAHOHaBHraLtllH, pa,u11oacTpOHOMllH, paAHO· 
~ICTeoponorm,, paAIIOJlllllefrnoi:r CBH3H, HAC()HOH rpH3HKH 
II Q)H3HOTepanHH. 

,U11an,1JoH KB II YKB np11MeHHTCH JJ.JJH cpH3HOTepamrn, 
pa,ll.llOCBH3H, paAIIOBCLLtaHIIH, TeJieBHJ].eHIIH, a T::l!OKe ff()H 
TepMH'ICCKOH o6pa6oTh:e A113Jlel<T()IiKO'B H cBapKe f1Jl3CTill{a
TOB. ,Umrn11b1e 11 cpe,o:1ille BOJI HbI (,UB II CB) npHMCH51IOTCH 
.ll.JIH TepMw1ecK011 o6pa6oTKH 111eTaJ1J1013 13 3JJeKTpo13aKYYM· 
JIOi°I H .,raw11110CT()OHTCJibllOH npo111bl1UJJe1HIOCTH. 

W11po1<0e HCl10Jlb30!3al!!IC BO :\IH0rHX 0TpaCJJHX np0:\lb!W· 
JJeHJIOCTH pa3.rJH'!HblX ,o:11ana30IIOB 3,IICI<TJJOlllafHlfTHblX BOJIH 
paAII0 113CTOT CTal3HT 33Jta'ly 113y11eH1rn HX 0HOJJOfH'leCKOfO 
.rtei1CT13IIH Ha opraHH3M pa6oTalOLLlllX C IICTO'!Hl!Ka1111-1 ll3JIY· 
lJCl!IIH. Oco6b1i'.i HI!Tepec npe,ll.CT313JIHeT 1!3y<Jem1e ;.1.e11CTI3HH 
M3Jlb!X J!llTe!lC!ll3HOCTeH pa3Jlll'IHblX ,11Irana30H0B .9.rJCKTp0-
Mar1111THblX BOJJH pattlIO'!aCTOT, KOTO()ble '!all.le BCTpe'IalOTCH 
ll 11p0113B0,ll.CTl3CHHblX ycJIOBI!HX. He MCl!bWHII HIITepec npen
CTaBJJHeT H3YlfeH11e JIJIH3MHKH pa3BHTl!H naTOJ!OfH'lec1<0ro 
npouecca, no3rnma10mero 13 opram13111e . np1-1 AJJHTeJJbHOM 
B03ACHCTBHH MaJlblX llHTeHCH!3HOCTClf pa3JJI-fl!Hb!X ]lHana30· 
110B, a T3Ki-!{e H3Y4CHII€: nonpOCOB naToreHe3a H MeXaHH3Ma 
JlCHCTBHH. Hai<011eu, 60J1hwoe 3Hal1eIme 11MeeT ycTaHOBJie-
1rne npe,lleJlbHO JlOHYCTHl\lblX HHTe!ICHBHOCTelf 06JJy 11eH11H AJIH 
pa60Ta1ouu1x B ycJJonHHX B03Aef1crmrn 3BM patt110 1rncT0T. 
CTpoB0/1.HMb!e AO HOCJle,Ltl!IIX JJeT HCCJle,ll.OB311!15I KacaJ!!!Cb 
r .r1 a BHbr 111 o6pa3oM ll3Y4e!llrn 6oJJ 1,rn11x 11wreuc1rnuocTei-i, 01,1-
3I,r-na10111.11x pe3rwe neperpeDaHHe opramIJMa, 11 JJHLLlh 3a no
c.1e,rt11ec npe:1rn Jl0511311JlHCb HCCJlC,llOl3alll1H, KOTO()ble t1.0K33a
J1H, lJTO AJIHTeJlbllOe -B03AeHCTBHe M3JlblX HIITCHCHllHOCTei-i 
Bbl3bl·B3CT onpe.L1.eJieHHbIC (j)yl·!KUIIOHaJJbllblC H MO()(pOJJO· 
l'lfl!eCKl!C C/lllll!'H 8 opraH113;,.1c. I(.r1111111,1cc1rnMH H (j1H3HO· 
JI0rJf!JCCKHMII 1-1ccJ1eµ,ona111rn11111 1J0T<a3a1101 •rro 3JteKTPOMc1r-
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illlT!lblC 130.'lllbl pattll0'13CTOT :\taJIOII ll!!Tel!CHBIIOCTH, 1303JlCH· 
CT13)'H II a opr a Jli!3~1 '!e.f!OlleKa, B b!3bIB3 IOT cpymotHOll 3Jl bHblC 
I13~1elleH!IH uepBHOi'I CI!CTe;,.11,1, oco6em10 ee nereTaWIBHblX OT· 
;.te,10B, H3~1Clle!llrn co CTOp0Hbl cep,n.e•mo-cocyttHCTOH CHCTe
~!bl II 11ei"tpo-ry;,.1opaJlbHble C,ll,BllrH. 3n, ll3~!elleHIIH 11111e10T 
011pe,!te,1eI111y10 l(Jll11!11 11E.'CKy10 ¢op~1y, K0TopaH B llblpi!,KC!l
liOi"J naJ1.I111 3a60J1Cl3il!IIIH xapa1nep113yeTcH 11<1,pacraI011t11~r 
;,ere 110-ncreTaTIIB 111,: ~I CII IIJl()0~!0;,.1, 11err ()0llll p l\)'JIHTOIH!Oii 
JlllCTOIIITCii C 51BJ1CIIJl5l~III }1.113111le(paJJbHOii IICJl0CTaT0'III0CTll 
(3. A. )1.porn'ltma, J\l. H. CaJt 11I1KoBa, 1968). 

3KcnepmteJIT3JlbHl?le HCCJie,ll.0BaHHH Ha )KHBOTHblX (qrn-
3!10J10ff!liec1rne, 611ox1nnP1ecKHe, :\IOpcpo.11orH 1Iec1rne H Ap.) 
CBH;J.eTe.'lbCTBYI0T O TOM, 11TO y flO]lOllblTHblX )!<HBOTHbIX npH 
06.1y'ICHHII IIX 3Jlel(T()OM3fHHTHb1"!H BOJJH3l\lH pa.n:110 11aCTOT 
ll03Hl!Ka!OT Hapywemrn .n.eHTeJlbHOCTH HepBHOH H cepne'IHO· 
COC\')1.HCTOii CHCTeM, o6MeHHblX npo1.1.ecC0B, np11 11e111 creneHb 
11 x;1paKTCp 0HO,TJOf!l'leCl<HX 3(p(pCKTOB 33BHC51T OT HHTeHCHB
l!OCTII, JJ.J!IITCJlbH0CTH '1303,ll.eikTBHH H .ll.ll311330Ha BOJJH. 

,Uo 1!3CT0HLl.lero Bpei\1em1 B 0Te 11ecTBellHOli H 3apy6e)K· 
11oli .111Teparype ue 6b1,110 i\i0HorpacpH'lec1rnx pa6oT, 0606-
11.1a1ouu1x MOpcpocpH3l!OJJOrJ1lfCCKHe )].iJHllb!e 3KCnepHMe11TaJlb· 
Hbl.'( 11cc:1e,J.OB3HIIH 6HO,TJOf.l-(l!eC1<0ro 3cpcpeKTa, 13l,l3b1'l33CMOf0 
pa3,111 1111b!MII .n.1rnna30HaMH paJUIOB0JIH pa3HblX HHTCHCHB· 
IIOCTelf. 

B na11HOH MOJiOrpac)rnu npenCTaBJ1eHb1 pe3yJJb'ran1 0606-
u.teinrn .'IIITepaTyp!!b!X Jl3HllblX H MaTepHaJJbl MIIOl'OJJCTHHX 
C06CTBC!!!lhl X '. • ~; -:- .:: -:: ,;.:,;;-::,.~~-• n•11::CKHX IICCJleJJ:Ol3al!I-!Ii, OCy
LllCCTB,TJCHHb!X np11 TeCHOM COJtpy11<eCTBe JJa6opaTO()Hli 
3,1C!Crpo;11arHHTHblX BOJJH paAHO'!aCTOT H naTOMOpcpOJJOfH· 
!feCJ<Oli. 

3a~TJ.cl'leli 51BJ1S'IJ1HCb Bb!51BJ1em1e O0LUl!X 3ar<0HOMep1rncTei:i: 
B03HIIKHOI3eH!rn l\!OpCpOJJOfH 1!eCKHX H3MCHC!1Hi'I B .pa3JJH 11HblX 
opril11ax JI TK3115!X y 3KCnep11Mewra.TJbHblX )!Ull30TllblX npH 
l303,ll.eHCTBHJ1 pattH0BOJJH pa3HblX JJ:H31lil30H0B, conoCTaBJie
lllle HX C cpymntlfOH3JlbHblll!H CABHraMH, onpe;te.11e1rne xa
paKTepllblX oco6e,rnocTeH .n:eHCTBIIH OT,ll,CJlbHbIX AH311330HOB, 
a TaK,Ke npoBe,ll,emre cpaBHIITeJJbHOH OUCHKH CTeneHH Bb!pa
)KeHH0CTH H xapaKTepa l\IO()tpOJlOfH1IeCKHX H3MeI!CHHli rrpH 
,'.1.ei'lcTBIIH roro HJlli .n:pyroro .n:1-1ana30Ha. KpoMe n3y 11emrn: 
6HO.'!Ort-l'ICCKOro AClfCTBHH 0OJlbWHX lll1Te1ICJIBHOCTeH pa3-
,1H4Hb!X .LU1<HI330HOB pa.n:irnBOJlH, ·BbI3b!BaIOLUHX neperpena
Hlle opram-13Ma, oco6oe BH1rna1me y,ll,eJIHJJOCb Aei'1CTBHIO Ma
,1bIX HHTeIICHBHOCTeH pa3JJl(lfl{b!X ,ll,H3Tl330HOB 130JlH, He Bbl· 
3bIBa!OlllHX TCITJlOBOfO 3cplj)el<Ta, llOTOlllY "!TO xpo1111 11eCKOe 
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i303L\cl\CTB1Ie no,11.0611bIX l\13JlblX HIITCIICIIBIIOCTet, IIMeCT 60.'lb
llJOe 3Halfe1111e J]..'15l pa60Ta101u11x D ycJJOBllHX 1303.llei'iCTDIIH 
3MB pa.u.Ho 1iacrnT. 

COBPEMEHHOE COCT051Hl1E BOTIPOCA 

Oup,HllclHCL, K illaTep11aJ1a~1 13 011y6,1JlllWIHllllll,IX pa6on1x, 
llOCBH U(CllllblX ~1opcpOjJOl'll 11eCKlBI Jl3~1ellCII IIH ill, Bhl313<1Jlllbl M 
B03JI.eiicnrneilt paJI.IIOBOJIH, ilibI no:iaraei\l 1tcJ1ecoo6pa311L1M 
paCC:\IOTpCTb .LI.OCT)'IIHble HaM JI.3HHble 110.LI. yrnoM 3pCHHH 
06u1.11x 11epT II oco6emIOCTeii 6IIOJIOrH'ICCl(HX 3cpcpeKTOB, nptt
C)'W.!IX pa3JJH 11Hblill .u.uana30H3i\l BOJIH. B 3TOM IlJlaHe Mb! 
Bbl,LI.CJl!Ii\1 )].Ba HanpaBJJemrn: .n.e1knme 60.IJblllHX HHTCHCHB
HOCTeH 06J1yt1emrn II ,neiicTBIIe M3JlblX HIITCHCHBHOCTCH, ue 
Bbl3blB310W.IIX HHTerpaJibHOro TC!lJIOBOro 3cpcpeKTa. 

00H0BHOe lJHCJIO pa60T l!vCBHU].0!10 MOplj)OJIOfH'ICCl<HM HC
CJIC.ll013aIHIHM opraHOB H n:a11ei1 )KHBOTHblX, 110.D,13epra'l3U1HX
CH .u.eikTBll!O KOpOTKlfX n oco6eHHO )'JlbTpa1<opoTIUIX BOJIH 
'(KB H YKB-3-300 A1ru). I1ccJ1e.D,OB,1Te,11H rnaB11b1M o6pa-
30M Bbl5ICHHJIH 1303il!O)KHOCTH npHMCHt/lHH 3TOro ciJaKTopa 
.JJIH cpH3HOTepamrn KaK o.L1,11oro H3 cnoco6oa rny601wro 
npor,peBamrn. EcTCCTBCIHIO, 3Tllill onpe.D,e,1HeTCH H 3Ha'll!TeJ1b
Hail lllITCHCHBHOCTb o6JJY'ICHHH, HCll0Jlb3)'Cil!aH npH HCCJie.D,o
Ba!IHHX 61-10,1orH 11ecKoro JJ.eiknnrn KB H YKB. B nocJ1eJJ,1rne 
.aec~nwenrn yKa3aHHb!C ,:1.l!Jfla::ioHbl UIHpOl<O HC'flOJib3Y
IOTCH ll ,1,JJH L(CJ1eii pa.IJ,HOCBH3H, paJJ.HOBCUlaHHH H TCJICBHlle
,JIIIH, a Ta101<e B Tal<EX OT·paC'JIHX llj)Oi\!bllllJJeHIJOCTH, rJJ,e •nptt
:l!CIIHIOT TCJBlll'!eC1<y10 o6pa6oTJ<y JJ,H3JICl(TpHKOB, csapKy 
ll.'13CTHK3TOB H ,ri.p. B TaKHX YCJJOBIIHX, HCCi\lOTj)H Ha 3Ha 1IH
TCJ1bHble MOfl(l]OCTH HCT0 1IHHl<Oil H3J1)' 1IC!IlfH, o6cJiy)KH!3alO
UJ.Hi'I ncpcol!a.ri no,a,Bepraei'CH .UCHCTllHIO B OCIIOBHOM cpaBJrn
TeJ.bHO 11e60J1blill!X IIHTCHCHBIIOCTeii 06J1y 11eHHH, l<OTOpble He 
Bb!3bIBaIOT H0!3blLUCHHH Te:11,nepaTypbl TCJ13. Ta1rnM o6pa30M, 
JI.Hana30HbI KB H YKB npe;tcTaBJiHioT uwrepec np11 .D.CHCT
BHH KaK 60JiblllHX, Tai( H rJJaBJTblM o6pa30M M2JiblX IHITeH
CHBHOCTeY. 06.riy 11CHIIH. 

,lJ..r:H .D,Hana30IIa l\!HKpOBOJ!H 300-300 000 Mru (MHJI
JIHMeTp0!3bIC, catrfHMCTj)OBble, .ll,Cl.lHMeTpOBbie TlOJIHbl) xa
pal<TCJ)llb! IICKOTOj)ble OCOOCHIIOCTH I<aK B cpH3ll'!CCKOM, 
Ta K H B rH rne1111 11eCKOM acnCl<TC. rJ pe;1,JJ,e -ncero 13 OT JIH'!He 
OT 60;1e-e ;:u1 H 1111oi-i lf acTit cncKTpa pa.D.HOBOJI II ll.JI H 3roro 
.u11a-r1a30Ha xapaKTCj)Ha orpam!'IC!llfaH f'JIYOHHa flj)OIIHl<II0-
13C!IHH H OJ)J'aIIH3~1. TaK, i\lllJIJHIMCTj)OBblC ·DOJilll,I llOrJ!OUta-
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IOTCH B IIODC!)XHOCTHOl\! CJioe f(O)KH, caHTll~leTpOBbfe - Ha 
r.,y61flfe 2-4 01, .ueLtHMeTpOBbie npo1111Ka10T. rnyfoKe. C rH· 
rlfCllll'ICCIWii TO'll\11 3j)ClfllH ll~ICCTCH T3f<iKC C)'lllCCT!3Cf!HaH 
oco6e!IHOCTb, 331(Jll0113lOU(aHCH ·!3 TOi\l, 11TO B03ill0)1{]10CTb llOJI.
BCpran,CH i\lllKj)OBOJIIIOBOi\IY 06,::y11e1ffl!O lDteeTCH oco6e11110 
npu co3.Ua!IIIH JI cepuiiH0~1 Bblrl)'Cl<C .. 11cTO'IHH1<0n 1'.\KB, na
upm1ep paJI.II0,101{3lUIOHHblX CTaHUIIH, ll llpH HX 31\CIIJ1)'aTa
Ullll. B OTJlH'llle OT illlll<pOBOJIIIOl30ro .uuana30Ha 60.:1ee JI.JIHH
HaH ,1acTb cnet<Tpa paJ1.HOBOJ1H (cpe,IT.1111e, Koponme, )'JibTpa
KopoTirne BOJ!Hb!) C rJffHCHH'ICCKOii TO'll<H 3pemrn HMeIOT 
oco6oe 3Ha'le1mc npu 3KCflJ1yaTau,11H HX HCT0 1rn111<0B. )lna-
11a30H ,!iIKJ)ODO,IJH npc,a.cTaJ3J1HCT lll!Tepcc npH ,IT.eikTBHli KaK 
60.lbWlfX, Tai< 11 i\l3J1b!X lli1Te1ICll!3110CTei-i o6JJ)"!CHHH. HaKO
IICL(, 11eo6XO,Ll.!BIO onieTIITb, '!TO 6110JIOrII'!CCKOC JI.eflCTBHe 
H,1!160,1ec ,a.m111110J'.'1 lJ3CTH cneinpa 3.IJCKTj)OMarllHTHblX BOJIH 
pa,lII0'13CTOT - ll.JlHHHble H cpeJJ,HHe BOJIHbI (100 lffU-
3 ;\\n(), HCCil!OTpH Ha HX WHpOKOe npHMCHeHHe .ll,!IH TCJ)lllll
'ICCl<Oii o6pa6onrn MeTaJIJIOB B 3JICKTj)OBaKyyMHOH l! i\laWH
HOCTj)OllTCJlbllOii npOi\lblll!JICHHOCTH, 11au1.110 ocBetueHHe ,IJHlllb 
s nou1e.J.11J1c roJI.bl. 5.11aroJI.apH pa6oTaM M. C. ToJ1rc1<0i'1 
11 K. B. HuK011osoi-i ( 1964) BnepsLte 6LIJJH no1rn3allbI rn
cTo.1orH11ecKHe H3l\lCHCHJIH ·B opraHax H TKaHHX 06Jiy 11eHHblX 
i!WBOTllblX 11p11 ,ri.eiiCTB!IH 3.IJCKTJH1 11CCIWH H

0 

MarHHTIIOH co
CTaBJIHIOUJ.llX 3JieKTj)OiltarHHTHOro l!OJIH BblCOKOii '!aCTOTbl 
(cpC.llHlle BOJlllbl). Oll.HaKO HHTCHCIIBHOCTH 06.11y 11eHHH, HC
n0.'1b30B?.HHhie B 3Kcnepm·1e1ne ( 1800 B_h1 H 60 a/11-1), ne 
13bl3blB3JlH 'llOBblLUCHHe TCi\rneparypul TeJia, ll Mbl ycJIOBHO 
OTl!ece~r Bbl313MIHblii 3cpcpeKT K HCTCllJJOBOMy. 

Mopcj)oJionr 11ccKaH Kapnrna H3:\1e11e1111ii B opranax H TKa
llHX np11 .n:ei1cTBHH KB, YKB 11 MKB 60J1hwo11 1rnTeHCHBHO
cr11 B OCHOBHO!\I HOCIIT Oll.HHaKOBblH xapaKTep. 

B OCTpb!X '.)flblTaX CMepTb :ilrnBOTllblX (MbllllCli, Kpb!C, Kj)O
JIIIKOB) HacTynaeT 6bICTj)O, c Bblpa)KCHHblMH HBJ1CHHHMH ne
pcrpeBa, '!TO, no l\lllelll!!O 60JJbLU!IHCTBa aBTO!)OB, HBJIHCTCH 
npll1111HOii rn6eJil! )KHBOTHblX 11. He OTJ1ll'!3CTCH OT HB.ffeH!IH, 
conpOBO>K.D,aIOIJJ.HX o6bl'IH)'l0 nrnepTepil!HIQ. . 

Tai.;, r. M. CwBcrrni-i, JI. C. 5ypHa3 ( 1933), Oeltingen 
(1931) 11p11 O.il.IiOKparnoilr ·B03.lleiicrn1111 KB II YKB ua6..rr10-
J.a.111 DblpaiKeHl!l,le COC)'lJ.HCTble pacCTpoiiCTBa: 110,iJHOKpOBHe 
,I03ra II BHyTpemmx opraP.03, l\lHO>KeCTBCHllble illC,ffKHe KPO· 
B0113,1lfHHHH B 11.IJCBpe, nepm<apll.e, i\103f0BblX OQOJ101(1(3X. 
Il11cTpocp11'1eCKIIC ll!)Ol(C'CCbl np11 3TOill, U'IC'fllf.ll,HO, II(' ycnena
.'111 pa3BIITbCH BC.11e,lCTBlle 6blCTporo OIC(JTCJ!bl!Oro IICXOll.a 
lI 6b!JIH IIC3Ha'lllTCJlbHl,l. CTpll ITOBTOj)llblX I<j)aTl<OBj)eJ\ICHHblX 
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0Ci.r1y•1e1111HX C Toii ;,i-;e IIHTCIICIIOJIOCTl.,I0 cocyJ~IICTl,le pac
CTpoiiCTBa II ,il.llCTpocp11 11ec1me npou.eccbl IIOCIIJJII Bulpa)KCll
llblll xapa1nep. 

Mopcpo.r1oriP1ec1rne 113,\le11e1111H np11 ,LJ.e11crn1111 YKB II KB 
00.lbWIIX IIIITCIICIIBHOCTeii xapa1nep113y10TCH, no Jl311HblM 
B. J\. )I(yx1rna ( 1937), C. A. I.I11161<0uoii (l 937) 11 pH.u.a 
npyrnx 11cc.1e.u.onaTeJ1eii, no)Im10 nmepe~mu 11 1<pono1-13mrn-
1111i-i BO Bcex BHYTPCHHHX oprauax H i\l03re, pe3t<O Bblpa)KCH
Hbli\( TpynHblM 0I<0 11CHCHHCM, a Ta1OKe ,il.HCTpoqrnLJeCKifMH H3-
)ICHCHHHl\llf IUICTOK ne 11emr, 311HTCJIH5I H3BHT6IX 1{3HclJI6U.CB 
l(QlJC({ II ~lblll(elll!b!X "30,T!0K0H cep.n.e'IHOH Mb!Wi.tbl; KJ)OMe TO
ro, 061-1 a PY)KCHbl tl.llCTJ)O{p!PICCKHe npo1teCCbl B CH 11:rncax, 
.U.HCTJ)OqJJlllCCKHe H3l\lCHCHHH 11Cp13Hb!X KJieT0K pa3Jil{lJHbIX 
0T.U.CJI0B ueuTpclJlbHOii nepa11011 CHCTCl\lbl H ·aereTaTHBHblX 
y3JJ0B. OcTpoe 11a6yxamre llJ)0TOI1JJa'3Mbl HCj)BHb!X KJICT0K 
C BaKy0JIH33UHCH ee oco6e1rno Bb!Dcl)KCHO B rHnOTaJial\lH'le
CKOH 06.rracrn (C. A. ill1161<0na, 1

1

937; rr. J1H6e3HH, 1936). 
OnletJa!OTCH TaK)KC 3Ila'IIITCJlbllblC 11n1e11eHHH B 110.JlOBblX 

)KC.1Je3ax B "BH,ll.e ,il.HCTpocpHH 311HTCJIHH CCMCI!Hb!X KaHaJibUeB 
an.rIOTb .u.o Her<,po3a HX (Oeitingen, 1931; Schliephake, 1932), 
.L(HCTpocpH11ec1<11e H3l\lCHCHIIH HHL(CI<JICTOK C aTpOlpHCH cjJOJI
Jllll(y.1oa H o6pa3ona1-111el\l KHCT (B. M. JI0T11c, 1936; 
A. 5. f11JIJiepco1-1, A. B. Bo3HaH, 1939). 

B .n.narra30He MHKp0B0JI!! l\!Opcpo.rIOrHlfec1rne HCCJIC,l(OB3IIHH 
.ll0 u ll0CJie~TJ.HHX JieT npe.n.cTaBJieHbl fJia'EHblM o6pa30M rrpH 
,ll.CHCTBHH caHTHMeTp0BblX BO.Till npe11My11teCTl3eHH0 60.'IbWOH 
HHTCHCHBH0CTH H lf311lC -8 1-1enpepb!BH0i\! pe)I\Hl\le H3J1y•1emrn. 
B ,'l0CT)''.111011 HaM .1JIITepaType C0BCeM He BCTpetJaJIHCb HC-
C.lC,LJ.0BaHHH 'B i\lHJIJIJL\ICTp0B0~I ,LI.Harra30He. . 

Hcc.rie,ll.OBaHl!H B 3-10-ca,rmMeTpOBOM ,II JI.eu11r.1eTp0130M 
,J.Harra30Hax (,LJ.JIHHa B0Jlllbl 21, 40 II 82 CM)' npoBe}l.CHllble 
E. B. MuJI1orn11oii (1938), Seguin, Castelain (1947), Boy
sen (1953), B. IO. nepByw1-1111,1M, A. B. Tp1-1y1v1cponuM 
( 1957), JI. A. 1loJI11110A ( 1959), M. C. To,rrrCKof1, 3. B. rop

II.OH, E. A. JI06a11onoii (1960), C. <I>. roponeu1<oii (1962), 
H. B. ff11Te111111b1M (1962), Minecki II Bilski (1961) B ocT
po!\I 0flblTC -Hj)H 'B03,LJ.eiicTBIIH 60.rJLUIHX lfllTellCIIBIIOCTCH 06-
JlY'ICIIIIH 1laCT0 C .TJeTaJibllblM IICX0)(OM, BblHBlfJIH Bblpa;.KeH
,llble cocy,LJ.HCTble pacCTpoHcrna fl 1311,lle f!0JIII0KJ)0l3ll>i, rrepH
B3CK)'JIHpHoro 0TeKa, M II0i-1,CCTBCilllb[X Kp0BOH3JIHHHHH 
H MH0fQllllCJJel!HblX m,cpapl<TOB B .r1ern1-1x, Kp0flOH3JIHHHHH 
B ceJ1e3e111<e, f!E: 11CHH, JI0'!Kax. Jl1icTpocjnr•rccKHe H3MCHCIIHH, 
1<a1< •If npu 06J1y 11e111111 KB H YKB, n0·BHJl.HMoMy, He ycnena
JIH pa3BHTbCH BCJie)lCTBlfe 61.,1crporo Ci\lCJ)TCJlbH0ro HCX0,U.a. 
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fI pH x p0ll!l 'ICCK0l\l U03.l(ei'icTBIIII Ha J)HAY C 11cpC3J{ll ~I IlOJl
!10I,p0BIIC,1 oprall0B 60.riee Bbl!)3)KCHbl .ll.;iC:pocp1·fllCC~,11e H3-
,1e11emrn, i-:oT0()b!e xapa1crep113y10-rcH 11aoyxa1rne:1 nepBilblX 
I,.-1CT0K B ro.10BII0,[ ~l03fC, Il0HB.TJCl-llIC~I B31(Y0Jl~ll 13 rrpo:o-
11:1a3:l[C 0T,'.lC.lbllblX 1<:H:T0I< r11noraJ1ct~lll'ICCK0ll o6Jl3Cfll, 
'~11·onoii 'll!CTJ)Of]lllel'i 3nI!Te.1If5l H3BHTbfX KaIIaJlhl(Cl3 no•1eK, 
OL, ' ~ l .. CIIH UCJI :w:-:ll,Oh31IC.lbllOii ,hllpOBOii ;(l!CT!)0()llell J(JICT0K -~e•1 , . -
EOBOi'r .'lllcrpoc!rneii 11 0•1 aroBoii ro:11oreHH3aUHCH 0T.U.CJTbllblX 

no:,oi-;011 :-.11101-:a 1na. 
fpyn11a paoOT i10(BHLUCl:a .:tci'icTBlllO ca1n11111eTp0~blX 130Jlll 

00.lbllJOii IIIITC!ICl[BII0CTII IH1 n0.'l0Bble ,I,CJle3bl (Imig H .n.p., 
10-18: Gunn. Gould . .-\ndcrson Ir :1p., 1961; B. A. ffon,1rnTKOB 

11 :qi.. 1%1: _\_ fl. GC'pe311111u,an. 1%8a, 6; C. <P. foponeu
i.;;rn. 1%~. l!J1'i:;, 19G-l: ,\linC'cki, 1967). ffp11 BeCbi\ta 6oJib-
11;iIx IIIITCHCIIBII0CTHX oG:1~·qeHllH (2:S0-400 l\113T/Cl\1 2

) Ha-
6<JltU3'1;Icb 011,0rJI K0)l,il \I0UI0H!-:ll III CTeneHH, 06r.m1pHble 
hp0B0I13:III51ll11H B TKallll ce\lel-!Hi!K0B. N1::IKJ)0CJ(Ofl!l'ICCKH, 
I,po:,,c Toro, 11a6:110,J.a.1cH K0arym1uI10HHblH HCK!)03 CCl\leI-1· 
HblX Tpy6o'ICK. C11ycrn 4 Hel(E'Jlll Il0CJIC Tar<Oro o.u.1101<paT
ll(ll'0 06:1y'1Clll!>I ce:1IeIIJ1hle -rpy6oIJKII 6bIJIII JIHL!Iel-lbl repMH· 
l!,1 r:!131101'0 3IllITl':IIIH, llIITCj)CTIJll[l3.TlbllaH TKaHb C0,llC!))l(3JI3 
\III0l'O'!HC.lCHllble cjrn6po6.1acTb[ H MaJJo 1rneT0J< Jiei1.llHra 
(Gunn ll ~1p.). O6.'lyl[elllle 3,1e1npo,rarnI1Tllbll\HI B0JJHRMH 
p11J.ll0'111CT0T \10,hCT ilL,I31311TL I3 roHa,llaX HC06paTHMb!C l\l0fJ· 
cjJO.lOl"Il'IE'CIUle !13\lellCHIIH Ile T0JlbKO np11 60J!bWHX, HOH rrpn 
ImeTcp,r11'leC'F"'" .,,., .. ~··:::::::::::"'."::::. C aroi"I TOLll<H 3pem•rn on
pc.:1.eJ1e11Hoe 3l!a'!eHHe np1106peTa10T HCCJ1e.n.onaHHH Imig 
11 .:tp., Il0l<a3aBIUHe 3Ha'IHTC.TJbHble MOJ)q)OJIOfH'lec1rne H3MC
IICIIIIH B ce\lel!HllKax, B03HHK310UJJIC npH 60J1ee Hll3KOH TeM
nepaType, •1e~1 np11 803,LJ.ei-icTBHH K0HBCKUH0I-IH0ro TCITJJ3. 

Oco61,1i"1 1111Tepec rrpencTaBJIHI0T 11ccJienona111rn Ummer
sen (1961), 0611apy)l(l[BWero 13 pa3BHB3I01UCl\lCH 3MUIJI-IOHe 
!lblrlJICIIKa npH 60.TJbWOH HIITCHCHBH0CTH 06J1y,1e111rn 
( 400 i\lBT/cM 2 ) 3 anep)KKY KJICTOlJHOfl ,LI.H(pcpepemuiau.1rn 
B TKaHHX. 

Tai,;11~1 oGpa30M, npHBC.ll.CHHblC ,lla!IHl.,IC 06 3Kcrrep1rn1e11-
T3.1bH0-i\10p(jJOJIOrll'leCKIIX llCCJICJ(0I3allllHX opra11on If TI<a-
11eii il\llB0Tlll,IX, 0JlflOl(!)RTII0 06Jiy 11eHI16IX pa3JIIJllllblMII ,lI.Ha
flc130H3\III pa.llH0Bomr (KB, YKB, MKB) 60J11,wo11 HHTCH· 
CIIBH0CT!!, CBHJI.CTCJlbCTI3YI0T 06 0,!I.HHaK0B0M xapa1<Tepe 
Ha6.'JIO]laCMblX ll3i\lC!1Cllllii. 3n1 ~10pljlOJIOrl1 11CCl(IIC ll3i\lCHCIIIIH 
xapaKTcp113yI0TCH 13Llp3)KellllblMH cocy,llHCTbll\111 paCCTJ)OH· 
crna~![I (noJJHOl<pOBHC, 11ep1rnac1<yJIHJ)Hbll1 OTC!(, ~IH0)KCCT
BCIIHblC l\!)080113.rIIIHIIIIH)' 11T0, 0 11CBll.ll.II0, o6ycJIOBJTCHO Tell-
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Puc. I. 3arpY3Ka ;KIIBOTHblX )Vlfl o6JT)''ICIIIIH B 06be;IIIIOM pC30113TOpe; 

.D.Hana3011 YKB (70 Mru). 

JIOBblM acpq.ieKTOM, Bbl3b1Bae,,1LIM B03)1.eikTI3!-leM pa,LIJl0130.IIH 

pa3JIIFIHLIX ,'l,11311330110B. ;\\HoroKpaTHLie o6Jiyl!eIUl5l np!-1130· 

.ll.HT K 60.1ee Yi\IepeHHLDI COCYJ.I.HCTbli\l pacCTpOHCTBaM, COl!e

TaIOIJ.lHl\lCH C Bbipa,KeHJ-Ibl~iH J.I.HCrpocpI·l'Iec,rn~rn ll3MeHeH115l·, 

~Hi ( ('\ ! 0 '"' "'° '·' ":'° " •re":'.'...!~[ 3 a K pa Ull·I B31111 e:--1 Hep BH bl X KJie

TOI< l<O!)hl, 1rn6yxa1rne II BaKyOJill331lHH npOTOTIJl33Mb[ 

11eprHiblX KJieTOK, oco6em10 rI-IIIOTaJiaMHYeCKOH o6Jiacnr,. 

3ep1111cTaH1, 11JIH 6eJIKOI3351, ,iJ.l!CTpocp1rn 3TIHTemrn l-138!-ITblX 

KaHaJibU,eB fJQlfeK, ,,,e.1KOKaneJibll351 )l<HpoBaH J.I.HCTpOq_JJ-ISI 

K.IIeTOK nel1e1rn, 11opa)Ke1-11-1e repi\111H3THBHOro 3TIHTeJIHH 

11 .ll.p.). 

MaJIO ornemellbl B j!H"I"epa-rype BOIIpocbl MOpqJOJIUI'Hlle

CKHX 113MeHeHHH npH ,iJ.ettCTBHH paaHOBOJIH MaJIOH HHTeH

Cl!'BIIOCTH. 

KaK y;1,e yKa3LII3aJ10cb, K. B. H1-1Ko110Boi-1 11 1V\. C. Tonr
ciwii nnepl3ble 6bIJIH npOBCJ.lCHbl 11CCJ1e,iJ.OB3IHIH 61-10J10r11 11e

CKOro JleHCTBI-IH cpen111-1x paJ.ll-lOBOJili npH HHTeIICHBHOCTHX, 

1tc• BbI3b1Ba 101uHx 110131,1 we111rn Te~rnepa-ryp1,1 Ten a. L(JrnTeJIL· 

IILIC rIOBTO()llble (IO ~ICCHlleB) OOJ1y 11e11HH iKIHlOTllblX (6e

./l 1,1(.: I{ fl 1,1 C 1,1) 13 'JJI e l,T p I l'IC.:C KOl\1 f 10.'I C II a II(} H il\CH If OCT 1,10 

1800 B/.\1 If B ~, clf"II!·ITII0:\1 IIOJIC 11a11pitil(CIIIIOCTLIO GO a/M Bbl· 

31,18310T y.,1epetIHble f"IICTOJIOnJ11ec1<He ll3MCllelIHH B opraHaX 

JO 

-

-

P11r. 2. flo:troTOllKa 3KCIIC'flll.\lCIIT3."ll.,llblX ;1{ll£lOTl!blX .n.m1 OOJIY'ICIIIIH; 

ii11,111a:io11 KB (15 Mnt)~ 

ii TKallH.\ ~f,ll[lOTl!blX. '.:>TH JIJ~[('l!elllrn xapai.;TepH3YIOTCH HB· 

.lC!IIIH~!II y~1epell!tblX cocy)lllCTblX paccTpOttcTB, pa3).l.pa;,Ke· 

iiIIc~r Hepn11ofi c11cre:11b1 B BIIJ.le 1-t3i1IeHem1fl peue1nopnoro 

II c1111anT!llfCCKO['O annapa-roB, npOJll·ICpepanrn110i-i pcaKuHeii 

K:IeTOK i\ll!Kpor.1111-1 B ,I03re I-I H3'Ia"1bHbll\lH JJ.IICTpocirnlJeCI<H· 

~Ill 113~IeJ-ICHl'Hillll HepBllblX 1rneTOK i\I03ra H n11y-rpeHirnx op· 

raHOB. 

Hcc.TJenonamrn, rt0rnm1Le1rnb1e ,1.1.ei-icTBIIIO KB 1-1 YKB l\ICHb· 

. n111x IIHTeHcllBHOCTei-i (r. Jl. C.flaBc1rnl'i, Jl. C. l3yp,-ta3, 1933; 
B. A. J\\t1n1-1um-ia II A. TT. Bo311aH, 1937; A. B. PaxMaHoB, 

19-10, 11 ap.), yKa3bma10T ua Mopcpo.fJOI'Hl1ec,t<He 113MeHemrn, 

Kornp1,1e xapaKTe-ptt3y10TCH 11a6yxam1eil1 ::i11a0Temrn cocyJJ.OB, 

oco6e1mo KanHJIJI5Ipon nel1e1rn, 3epm1cTOtt JlHCTpoqrneri anH· 

Te.11151 TIOlle'IHblX 1(31-IaJibiieB, HBJieHIIHi\lH pa3J.I.pa,KeHJ-IH B ce

.1C3CIIKC ( i\l llT03bl, f105JBJielrne 11.rl a3l\lOUHTO'B), CTIDiy.TJHllHeH 

re~1ono::iTil'1ecKOH q.iym<UHII H np. Bee ::i-ro ronop11-r 06 ylta• 

CTIIII peTIIKYJI0·311,L\OTCJll-13JlbllOi1 CllCTefllbl D 0611Leii peaI<l~Illl 

opra11113i\1a 11a ao3neikrimc KB 11 YKB. 

TTpu cpas1rnTe,111,110 J-IeooJ1L111ux 111ne11c11BHOCTHX 06ny,1e· 

1111a KB II YKB anTop1,1 11a6n10J.I.aJ1H npom1cI)epaT1113IIble npo· 

llCCCbl B pa3Jill'lllblX opra11ax OOJlY'ICllllbIX )K!IBOTIILIX, npo· 

.rnq.iepalllllO 3HJJ.OTeJllrn KpOBellOCHbIX cocyJJ.OB, yaeJIHl!e11He 
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11i1CJia ll!IIT03913 H 1110.l!OJl.blX 1rneT0 1lllblX (jJOpM 13 KOCTII0~1 

11103re, cet:e3e1rne II T . .11.. A. H. Boporn.111rn11 ( 1940) onncan 

npOJJll(pCj)clll,1110 COCJl.l[IIIITCJlbllOTKarI116IX l(JICT0I( II Jllli\llj)OHil.· 

llb!X 3.'IC;\!eHTCB B ne,rer-111, l\lllOKap:.1.e, .rrcrrrnx 06J1y 11eHHbIX 

)KHBOTHblX. 

llro KacaeTC51 l\10plj)CJ10fll'ICCKIIX 113;,1c11c11111~1, 13bl3bl83CML,IX 

]\!I[ KJ)OB0Jl 1I013bllll 06.1Jy 11c1111c:11 (JI.Cll,Il;\ICTpOBblC, Ca lITll 11leTp0-

BI,J(:, l\lllJ[J1IIMCTj)013l>IC 130Jlllbl) ~,a.11oii II IITCIICIIBII0CTH, TO 

C 11,nll! 1110/KII0 0311al,0i\lHTbCH T0JibKO B CJI,llllll'llll>IX paoOTaX 

(3. B. fop.11.oH, E. A. Jlo6a11ona, l\•\. C. Tomrnan, 1955; 
B. IO. TTepBylilHH, 1957; M.. C. Tomc1<an, 3. B. fop.noH, 

E. A. J106ar1osa, 1960; iv\. C. To.TJrcKaH, 3. B. fop.11.ou, 1960, 
1964, 1968). HapH.ll.Y C l\13J10I3blj)3)I(CIIIll,IMII ll,IICTj)Olpw1e

CKll;\lll npouecca11m aBT0J)bl 11a6.r11o)l.a.r1II 0)Klll3e1e1rny10 npo

JlHcpepanmHy10 peaKll,III0 l\lll[(pOr Jl!IH B ;\I03re H peTJil{YJJ0-

3!·1.ll.OTeJrna.7JbHblX KJleTOK BO Bl·IYTJ)CIIIIHX oprauax. lloKa3a

HO, '1TO MaJlble HHTCIICHBIIOCTH wmpOB0.IJHOBOro o6JIY'IeHH51 

Bbl3b!BaIOT 1131\leHemrn 13 ?IIC)KHer'.ipOIIIHIX CBH351X M03ra, 

a T3IOJ<e 8 pe11.ernopHOM arrnapa-re l<O)I<H H BHYTJ)CHHHX op

i'3HOB. 

MATEPHAJI H METO.[I.HKA HCCJIE.[l.OBAHI-UI 

B CB51311 C TeM 11TO 11awli IICCJIC,l.(0B3IIHH 0Xl3aTblB3JIH Wl·lj)O· 

KHH )I.W1 f!a30H 3JICl<Tj)0M3l'IIHTHblX BOJIII pa,!~110'13CTOT, Jl.J151 

06.1Jyr1em1q )1<11I30Tllb!X 661JIH HCfI0JI630B;JHbl pa3JJH'lllble HC· 

TO I !IHI I( ~L 

B )l.113fl;J30He Cj)C.11.HHX B0JllI 06Jiyr1em-1c ,K!IBOTHblX npo

H~B0,[l,H.il0Cb OT reHcpaTopa c 1IaCTOTOii 500 l{l'IJ. -1,5 .Mrll. 
rrp11 !lanpn,l(CIIHOCTH 9.1Je1<rp1111e::Koi-i COCT3!3JUJI011J,ei-i fI0,1151 

13 l<OIIJI.CIICaTope o:- 0 ,ll,0 8000 B/M H 111arrHITJIOr1 n COJJCIIOH,U.e 

OTO ,U.O 160 3/M. . 

B JJ.Hana3011ax 1<opo-r1rnx ( 14,88 Mru.) H yJ16Tpa1<opor1rnx 

(69,7; 155 11 191 M.ru) DO.TJII ,l<HB0TIILIC o6JJY'IaJIIICb n o6b

CM!ib!X pC30113T0p3x (pHC. 1, 2). 1(011cTpy1<THilHO O0bCMIILli1 

j)C30H3TOj) npe)J,CTal3JJHeT co6oi-i MCT3JIJIHlfCCI<YIO KaMepy, 

pa3Mep KOTOj)OH o6ycJJOB.1Jlll3aeTCH 1!3CTOTIIOH xapawrepH-

'.':Tl!KOil reIIcpaTopa. . 

B ,ll,1Hlfl3301IC MHKpOOOJIII (.11.Cl).HMeTpOBI,le, caHTHMeTpO

ilble, MHJIJIHl\lCTj)OBblC BOJ!Jlbl) l'Cl!Cj)HpyeMaH 3HeprHH H3JJY· 
1iaJ1acb pynopIIl>IMH npHMoyroJiblIOH HJJII Ko1111 11ecKOH cjJOp-

111u a11Temra:-.rn (p11c. 3, 4). 
Ecm1 D ,ll,H3fl330IIax Cj)C.ll.IIHX, KopornHX H YJJbTparrnpoT

l(lfX 130JIII OUJTy 11e1IHC iKHBOTllhlX np0HCXO)JJfJJO n 33Ml{l[YThlX 

12 
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P11c. :3. O6:I)"ICIIIIC )l\11£l0TllblX fl ,!lllana30IIC ,ll,CU.IIMCTjl0llblX IJQJJH, 

.. 
P11c. 4. O6ny•1e1111c )l(IIB0Tlll,IX 13 J~11a11a3011C C311Tln1CTp013blX 130Jlll, I 
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npoCTpa11crnax (1WliJlCIICaTop, COJICHOHJJ., 06bel\lllbll1 pe30-

11a TOP)' TO i\lIIKpOBO,TJHOBOe 06JIY'Ie1rne ocyu.leCTIJJIHJIOCb 

r.,'TaBHbnl o6pa30lll )J.IICTaJIU_l!OIIHO, npll'Iel\l peryJrnpoaa111-1e 

IIIITeHClll3110CTH 06J1y'lell1IH npo11cxo,r1.11.10 JIH60 I-13MeHe1meM 

paCCTOHllll51 OT 113Jl)''laIOI.Uero ycTpoi'icTBa, .111100 ll3MCJ1e1rn

e"' Bb!XO:I,IIOH l\lOUUIOCTI-1 reHepaTopa ( C TIOi\1011\blO peryJIH

TOpa i\lOW,HOCTI-1). B OT,[l,CJlbJ-lblX CJl)''IMIX IICITOJII,30BaJIC51 

KOHTaKTllbll'.i i\lCTO,[I,, KOTOpbll[ 1103BOJUleT yqecn, ITOrJIOJl\ae-

2\1)'10 B 06,'l)"laC;\IO~I y,Iacn<e TeJia :rnepr1110 il!IIKpOBOJIH. 

Ha~IH npOH3B0,1].IIJIIICb rJiaBHbll\[ o6pa30i\l rpymIOI3ble 06-

Jl\"lelllrn )KI-IBOTHblX. 

- ll.J151 06,TJy'!eHlrn 13 cpe,a.Heill, KOj)OTKO~I H )'JlbTpa1<0pOTKOi\1 

J,Jl a Il a30H a X )Kil BOTH bl X IlO~IC11\c1Jl II B cncu1-1a.'1bllblC I<JICTKH 

113 Il,TJe;,c11r.1aca, h'.OTOp1.>lii npal(Tll'ICCKI-1 npo3pa 11e11 ,[\JlH '.:JTHX 

.c1.11ana30ll0il II Ile Bbl3bll3aeT IICK3il(CIIIIH ITOJIH. ,QJI51 )].llana-

30!-la ~lllKJ)OBO}lll 1-1 oco6e1rno J(JHI i\lllJIJIHi\IeTpOBblX BOJIII 

P Ka'leCTBe i113TCJ)HaJia )].J151 KJieTOK I-ICTIOJlb30B3JIH IlOJIHCTH

po,TJ, 1rne1ow,11i'1 ;l.H3.1eI<TJ)H4eCKYIO ·TIJ)Ollllll,aei\IOCTb E =2,4-
2,9 II Ta,ffeI-IC yrn a ,l.I,113J1C1<Tpll'Iec1rnx ITOTepb 0,0002 -0,0003. 
TaI<oe Ka4eCTBO 11taTep11aJia 06ecne,111BaJ10 He311a'lliTCJib-

11oe 0Tpa,Ke1me noJIH OT nepeJJ.1-1ei1 (06ny,1ae;\1oi'1) CTeHKl1 

K.!IeTI<H II MHI!l-D!a.Jlbllble IlOTCJ)l-1 '.:JHCpnm B TOJIIL\e CTCHOI<. 

KneTKY c iI<J-IBOTHbii\lH no~1eu\aJ11-1 Tai<, 'IT06b1 ocb pynop

Hoi'1 aHTCHHbl npoxO)J,11.fta tJepe3 u.e1np ClBli\lCTp11H rrepe)].HCC! 

CTeHKII K,TJCTKH, pacnoJI0,1,eHI-IOi"i nepneI-IJJ.lll<YJ151p110 K OCH 

pynop110ro H3J1y 11aTeJIH. 

K.TJCTKH )J,.Jl51 1q)b!C )l.Byx- H.Jll-1 TpeX'b5Ipyc11bie Ha G-9 OT

;ie.1eHHH H lllHOl"OHpycrn,,e JJ.J151 MbIUier1 11a 10 OT).lC!!CI!lli'.r HMe

.rHI B OOKOBblX C:CHKax OTBepcnrn Jl.'TH IIOJJ;'.!3.flblIOro npo

BeTpHB311H51. 

!Vlop(pOJIOrI-ILJec1rne H qrn:H10,'lOrl1'1ec1<0e HCCJIC)].OBal!H51 

npoBe,'.(eHbl Ha11rn II,:! 646 i-l([IBOTHblX (KpOJII-II<H, I<pb!Cbl, Mbl

l~IH). TT j)O)].O,'Ti-I< 1-ITCJI bHOCTb 3I<Cflej)H MCJIT3 B OCTj)OI\I Ollb!Te 

6blJia OT HeCI<O.lbKHX MHHYT J.1,0 2 cyTOI<. TTpOJ.\0.Jlil<HTeJib

llOCTb XJ)OIIH'ICCKOro 3KCnep1D!Cll'fa npH o6Jiy'ICHI-IH Ma.111,1-

:IIH HIITCIICHBIIOCTH:IIH - ,l.1,0 15 ~!CC51UCB. )K11BOTllblX 33611-

Ba."IH )J,eKal!HT3l{HCH. TTp11 n;CT0.1I0rll'ICCK03l l·ICCJ!CJWBa!IHH, 

1,poMe OObl'IH bl X OKpacOK op ra ,i013, Iqrn~1eI1H.JJ 1-1 pa3JI 11'1 llb!C 

3clCKTHl3llblC OKpacKH 11epB11oi1 cnc-re11i1,1 (1\el!TJ)3Jlbll0H H 11e

p1HpepH'ICCKOH), a Ta!OKC J)51,CT. rJICTOXIBHl 11CCl<HX peaI<UHi-i 

H Cf!CllH3.Jlbl!Oe HCC.JlC;{013311!1C 11dipoce1<pCTOJ)llOi1 cpy11KllHl1 

r11noTaJia"1w1ecKoi-i 06:1acn1 H J1ei1pornno(pH3a. 

I303!lei1cTBHe MKB H3Y'l,I.111 B Tpcx ocI1onI11,1x ;u1a11a30-

Ha X M 1-1 KpOBOJJII: ca 11TH ~ICTfJOBOM, )l.ClllDICTPOBOlll II M H.Jl.Jl 11-

14 

- ,fcrpono:11. ff p11 o,ri:1101,p,1rno"1 BOJJ1,eiicrn111-1 !V\KB rrpmrcmt-
. IIIITCIICIIBHOCTII 40--100 Ml.lT/CM 2, l<OTOpb!C 131,131,113a-
.lll .. i\\l(B 
.-111 oiepTCJI 1,II Llii 11cxo:.L /\ \ 11orn1,p aTHue BOJACHCTBIIC i 
11]\"'ICIIO T<l!Ol,C np11 6o_.%lllllX IIIITCIICIIDIIQCTHX. )I(11nOTHblX 

3a611Ba,111 'lepe3 5 i\!CCHLl,CB. Ilp11 Ma.Jlb!X HIITCIICHBJIOCTHX 

1-10 :\IBT/012 npo)].O,'l)l<HTCJibl-lOCTb 06J1y 11e1111H 61,1J!a JJ.O 10 
:IICCHU.CB. Heo6XOJJ.IDIO OBICTI-ITh, l(TO BCC IICCJIC).\OB3HHH )J,C

-ra,lbllO npone,l.I,e11b1 11pe1K,l.I,C Beem n ;1,11c1I1a3011e M KB (oco-

oe11110 13 ;:u1ana3011c 10 01). ~ " .. 
;1,.151 cpaBIICIIH5l H BblfiBJlellllH OCOOCllllOCTCH )J.Ci1c::,a11~ 

r1pI1130,.'l.HTCH KJ)3TKIIC JJ.3Hllb!C 06 IICCJlC;l.OBallllHX -ll()11 oo,TJy

'!C'llllll YKB, KB II cpe;i,1-1eBoJ111onb1M ,l.I,11am13011oilt. 

803;1,eficnrne 13 tu1ana3011e YKB (191, 155, G9 Nlrn) 113y4a

.rn TalOKe np11 60.'lblll!!X (.350--5000 n/M) 11 MaJlblX (20-
150 B/~1) 11me11cIIB11ocnix 06.r1yqc1111H; B )l.Hana30HE:, KB 
(1·1 ,\·\rn) 6bl.'lil l1Cll0Jlb30B311LI B K~'ICCTl3~ 6oJiblUOII IIH· 

-re1-1cI1B11oc-rb 5000---9000 ah1 Ii i1laJ10I1 -22.-:i0 n/M. l..fTo Ka

CJCTCH ;1,11a11a3011a cpe;I_HHX BQ.;l.l[, TO 13 3TOM JUlana30He 3K

CIIC[)IDl('l!Ta.ill,li bl X )I( IIBOTllblX 110;].Bepr aJIII i\'I 11oro1<paTHOi\lY 

B03;(ci'icrn1110 C IIHTCIICll!3HOCTb!O 180 013/M JI 50 a/1\1 11a npo

TH);.;Cllllll \0 :IICUll(CB. 
\ [:1:110CT[)clllllll I( :,1011orpatp1111 ;1cl11LI 113MI-I B l(Q!ll\e 1(3)1(

;toro p,l:lJlC,1a ,\.151 y;w6cn1a 1Ix cpan1111TeJI1,110ro pac-

0I0Tpc111151. 8 CCbl,lKax ;1,e il rei-:cre yKa3bll3alOTCH 110:11epa 

p11cy11KOB, .10Ky~1CI1Tllpy1ouu1x TOT II.fill 1111oi-i cpaKT. 
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PA3.llEJ1 I • I 

<t>H3HOJ10rl-JIIECl(HE H MOP<.1>0JlOfH'IECl(l11:. 
1131\'\EH EH 1151 Y )l(H BOTHblX n PH B03)].EHCTBl111 
PA3Jl 11 t1H blX )].HAnA30HOB PA)].110B0Jl H 
EOJlblUOH HHTEHCHBHOCTH 

i\\1,1 Il03£lOJIIIJIII ce6e OUbC/1-IIHl!Tb ~IaTCpllilJlbl O JJ.CiiCTl3IIII IJCCX ,lllia!la30· 
11013 3,lCKTPOi\lJf!IIITl!b!X 130.~II paJ],110 11acT0T 60J!bUJO!i HIITCIICll!3HOCTH. 
Oc11ooa1111eM JJ.Jlfl 3TOJ'O noc,1y}l(!IJIO TO, '!TO l<.1111111'1CC!<aH 1<apT1111a P.C
pcrpeua, Bbl3Ba1111an 06,qyqem1e~1 UOJlbllIOii lll!Tel!CJIDHOCTII, II ~10pcj>oJ1or11-
'ICCKIIC 113:-1e11e1111ll HOCHT 0}],HIIJKOBLIH xapa1<rep. 

KmIHl!'IeCKaH Kapnrna ncperpena y )J{IIBOTl!h!X, 06Jl)''ICHl.lh!X B0J!Ha
WI 60.lb!UOII lll!Tel!CIIIJIIOCTII, xapaKTCjl113)'eTCH IlHTblO nepHO}].aMH. Il~p
llblll nepl!Oll - 3TO 06b!'IIIO op11e11T11poB0 11!1aH peaKl\1151. BTopoii II Tpe
Tilll ncp110,/1.bl, I<OrAa AaiKe 1IaXOJ\5IU\aHC51 IlOll 11apK030M (npCABap1rreJ1b
noe 11ap1<0T113Hp0B3HIIC} Kpblca npo6yiKJ\aCTCH. I-Ie60J11,WOC. IIOKpaCHelllle 
.~an, X!30CTa, ymc11 BO llTOpOM IlCj)IIO/lC ncpc;rnwrr D Db1pa)KellH)'IO rn
nepe~m10; 3are~1 peaKLlMH B036)')l(J\CIIIIH OICIIHCTCH jlenpecc11cf1. 8 'leT
JJCj)Thlll IlCj)HOJJ. )KIIBOTHOe JICMllT, H3j)CJJ,!<a ua6JIIO,ll,alOTC51 KJI0llll'ICCKHC 
cyJJ.oporn II napc3LJ, pe3IGJH rnncpernrn ,1an, XllOCTa, ywcii, Ko11•111Ka 11oca, 
OTeK ro.rIOBbl II IlOJI0Bb!X opra11013, Ha1<011cu, ll IlHTLiii nep!IOJI. )i<ll!30Tlll.,le 
lljlllll!Dla!0T 60l<OllOe Il0JI0iKCHHe, OTMe'!alOTC51 OUl!Jlbllb!e cyKp0Bll'lllble 
Bb!AC,1JCHIIH 113 II0Ca H p-ra. 9TOT nep110.n. 3aKa!l'l!IB8eTCH rn6e.TJbtO )!<II· 
DOT!lblX C flOC!iC,'L)'IOU.l,IDI 6btCTjlbDI TIJYllllhDI 0K011Clleill1Ci,I. 

Opo1J.OJ1)KHTe,1bHOCTb Ka;1,;,oro nep110Aa onpeJ\c,rneTcn .n.11ana30110M 
B0JIII Ii .11-rrel!CIIBH0CTbl0 06,1y'!e111rn. ,/lJIH KOj)OTKIIX, YJibTpaKOpOTKIIX 
oom1 H WIJ,jl0!30JIII IlCjlBblC ABa 11ep110.aa IIPOAOJliK<IIOTCH OT 1 AO 50 Mil· 
HYT, TpeTHtt - OT 2 J\O 20 MHllYT, a •1erncpTblH II llHTblii - OT 2 ll0 30 Mil· 
HyT. 

l130CCTflO, l(TO B npouecce 06J1yqc1111 H )Kii BOTllblX D 3a !311CH M0CTII OT 
11JITCIICH!3!10CTH ll03}\ettcTDHH Moryr 6UTb -rp11 cj>a3bl H3~1CIICllll!I pe1na.TJb-
11oi1 TeMnepaTypb1 (Michaelson 11 .n.p., 19GI, 1961a; Howland II Jlp., 
1961): c11a 1iaJ1a IICK0T0poe Il0!3b1We1me Tei\rnepaTypbl, 38TCM nepH0A pall
ll0!3CCl!Of0 C0CTOHIIHH H, U:lKO!leU, 61,1crpoe ll0!3bll1Je1111e, Iljlllll0/l!II.UCe 
K 11eo6paT11MoMy 11apywc111110 -rcpMoperym1u1m II rn6em1 ,K111JoT11oro. 
OJ\l!aKO, CCJIII )KIIB0TII0C Il0A!3epraTb o6Jiy'ICIIIIIO M11Kp0!30J!l!aMH 3113'111-
TC,lbl!OH Hl!TellClf!3110CTII (Hanp11Mep, CBbl!l1e I 00 M!3T/Cill 2)' TO M<ll{CIIMaJib· 
II0C Il0!3bl1JJCIIIIC Tei\rnepaTyp1,1 !laCTynacr pa111,we fl )KHIJOTII0C norn6acT 
GI,ICTpcc. 11cno.1b3YH D CBOllX 11cc,1e1J,01J,;1IIIHX 60.TJbl!JIIC IIIITCIICIIIJII0CTII 
0G:1y'ICIIIIH, MU, KaK npa!3IIJI0, on1e11a:111 llOIJbllJIClllle TCMncpaTypu TCJia 
;1<11oorn1,1x in rectum 11a 2-6° C (JI.o 42-45°). Ha11Go,11,111uf! Te~rncpa-ryp-
111,111 np11poc-r 11a6m0Aa.qcn ilnll I0-ca1tTIIMCTpollb!X nom1. 

Ecm, cpaB!ll1TL ypollCl!b IIOBWIJCllll!I 0011\CII TCMIICJHITYJ)LI TCJia 11))11 
r,0J1y1rc111111 C 0/\IIJl;Jl{Oil()JI IIIITCl!Cllllll0CTl,10, 11a11p11Mcp OOJICC K0J)0Tl(IIM 
/l,J!a11a30110M Mlll(J)0fl0jJI! II 1111rj1p,mparlll,IMH Jl)' 118MII, T. C. ll TOM CJ1y 11;1c, 
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i-;,ir :ta II ncpllh!C II 1nup1,1c ll 0CII0IJl!0ill" 11or.lO!ll;ll0TC!I fl 1-0;1,e, 311;1'111TC.1i,
ih' (;1,1crpcc 11 /l.0 00.'JCC 111,l('Ol(Oi'i TCM11Cp,?T)'J)bl 11arpc11a10T ,w;Ky i\lllKpo
, .,.-1111,1, II .'ICT;l!l!,lll,li"1 ll('X0/l 11al'T)'1I:1cr :111,l'tll'l(:,IJ,II0 fiI,ICTpcc (Deid1111an 
;1 ;ip., I !1:",9). C.11t'/lOB,1 rt·.!11,111 ,, r-.1oi1\ 110 11, ~_.ri;1r;1Th, 11~~-o TC11.1101:oi'1 ··JtlHl1e1, r 

1,:ipC';l1'.'1Herca Ill' TU!Jl,1(0 1,.(J!lll'll'l'.l"II0ill }ll'IICI 11y101!.ll'II :JIIC'(ll"IIII II lie T0.'11,· 
Su Ti:il,"iO!lOi'I 3tptl1cK r illll KJl0ll0,:t II J.\;J;KC 00,'11,LIJOII II IITCIICII HII0CTII 011 pc
,1::-:rncr IIX 6110.~orll'ICCl(OC }l.CiiCTIJIIC. 3To flO,'!0iKCIIIIC H[l.~HCTCfl llCCh~rn 
,,a;;.;11u:,1, n6o D /\il.%I1Ci'1111CM, np11 113.~0iKCllflil 6lf0Jl0rJl'ICCKOro J\Ci'ICTBIIH 
,:a;l!,lX llllfCll('llll!IOCTci'! 06.11y 11c1111a (11c !lblJJ,llla!0lllflX 110131,IIIICIIIIC TC~IIIC· 
i'••l'.,'pl,I T('.'ta) ' .. 1111,I~ T:ll,)KC l!0lia31,IIJ;JCM 311a 11c1111e illilJILIX (IICTCtl:1on1,1x) 
II !i rc'HCII OII0CTCII ou:1y•1c111151 fl Ul,131,l !JilC:SlblX IIMII Gl!OJIOl"ll'ICCl(I! X JtjJ

f;)l'KT:1.\. 
I [!tTCIICillJl!OCTII OUJl)"ICllll!I, 0LiJbl!l:l!Oll1IIC T5IiKC,10e TC'!CIIIIC 11cpcrpcna 

C<J OICJ)TC.'lbllbDI IICXOii,0~1, IIC0J\llll;JK0ilbl Jl.~H jlil311LIX /l,llilllil30i101l B0:l!I. 
R Til0.l. I fl0Kil3;1ll:l 3aBIICllil!0CTh Jl'1llTC.'lbll0CTII iKIIJIIII iKIIIJ0Till,IX 

CT .111ar1a:io11a 110:111 II IIIITCIIClll!II0CTII o6Jl)''lei111H. 

T a G ,, u 'la 

llpOJ\0.1>101Te,1bllOCTb }1(113HII ll(HBOTHblX npu O5JIY'ICH!llf 
pa3JIH'lllb1MH J\Ha11a3011aMH paJJJiOBOJIH 

~·t11a u~i 1011 no.111 

Cpc.1•1;1c (.'iOlJ Kr tt) 
h:o;~oT~llC 
( l·I.SS .\Ir 11) 
~- .::-> Tp:n-:nr<1TK If(• 
t):i. :- .\\r iJ. 
l;).:i 
191 
.\\ HKpo~on .• 1bl 

:ktt11~1crpoob1e 
Ca ·,r II ~teT pO0LIC 
IO C ~I •..• 

3 
_\\ 11.i".111 ~l~TiJO.BL;C 

11 HTL'IIC II UIIOCTL 06.1y 1IClllf~ 

ll:lllP,H,:\cll- Il ,'!OT IIOCTU 
110..:T!, 110.1 ~I r• ilC{):-HII 

II llf !.\\ B Jpr/C.\1 1 

S 000 ll,'~1 2830-10-·5 

.'i 000 I 100- 10-G 

D00O 3554.10-5 
t; (\(\I) 

' ""'. 1 o-5 
2000 . j75. 10-G 

700 21 5.10-6 

350 5:4.10-5 

100 MBT/01~ 33.10-5 

33-10-G 100 
100 33.10-5 

100 33· 10-G 

Bpc~rn B 1i11111yTn:< 
II % r116emr ;f\llUOTIILIX 

50% 

I-leT 
100 

100-120 
100-120 
100-150 

60 

15 
llO 
180 

10 

130-200 
130--200 
160-200 

60 

Tai,; KaK llc:111 1111111,1 1111Tc11c11n11ocT11 0GJ1y,1c1111H pa3.:111•1111,1M11 il1Ia11a;io
E.n111 ll0.111 1ll,1pa;1rn1orca pH3.'lll'lllblMII C,f\llllllll,8,111 - nanpmKCIIIIOCTblO 
1:n.rn 11.111 11.~0TII0CTblO ll(HUl,il ~.,OlllllOCTII (B0.'11,T 11a i\lCTJJ, ~llll(J)0IJaTT 
11a h:Ba;,par111,1i'1 CallTIIMC"IJl), na11111,1c 11a11111x IICCJIC/lOllillllli't (3. B. fop
.10(1, E. A. J[o6a11011a, I OuO; K. 13. H11rn11oua, 1964; Il. n. c()yi;a.'10B:1, 
19t,-l) Iljll!B0,"\HTC!I ll C/lllllllll:lX 11.'I0TIIOCTII 311cprn11 (3pr 11:1 !(B:lJlparn1,1i't 
c:::r:IDtcrp). np11 0}lllll,ll,()IJOi'1 II IITCIICIIBII0CTII OG.'l)"lell!IH i\lllKjlOIJ0.111aWI 
t 100 ~rnT/01 2, 11:111 ,11 ·IO 6 :c.,pr/01 3) 11;11100.1cc 61,1crpo norn6a1or m11-

r.o-~1il,1c OT ACi'tcTBl!H I 0-ra!IT11MrTpo111,1x 110,'III ( I iJ illllll)'Tl. flp11 0JlllllilK0· 
i.:l!lf IIIITCIIC'llllll0l'TII Oll.ll)"'ll'IIIII! :i,'[,ll II KB (:i000 11/M, 11.111 1100· 10- 6 
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•:ipr/n13) >1mnoT111,le, 1, · 11,rpran11111cc11 no:iJ1,cl'1cTm110 :YKB, noru6a1o'I' i: TC'JCJIJIC 5 i\lllllYT, a l,B -CJl)'CT!i 100 ~Jllll)'T. I3 Jl,llana~OIIC cpCJlllllX 110,111 ofr,ijy•1c1111c 8000 n/M IIC IJ1,131,llla!IO rllOl'.'111 )l(II IJOTlll,IX 11a IIJJOTfliKC· 111111 illllorllX 11aco1J, lJ TO UJJCillfl l(aJ( 9000 D/ill D ,'\Hana30JIC 1(13 rtpllllOJlll· JlO K 61,!CTpoii rn6cm1 (10 illllll)'T) IJCCX il(JlllOTlll,IX (100 %), TaKIIM o6pa30M, C y:rnpo•l('JIIICM /Vllllll,I llO.lllli,J llJlOTJIOCTI, :mcpfllll (TI3), flbJ31,JOaJOUla51 rn6CJJb )l(l!IJOTlll,JX, CHll)J(;JCTCH JlO )lllana3011,1 i\111Kponomi, a 3aTNI IICCl(O.%KO IJOflb!IUaCTCfl. Ec:m CJJC}llllIC B0.11!1,( 11()11 TI:3 2830, I0- 6 IIC llhl3blllaJOT nr6CJIIJ ilWIJOTlll,IX 11a nporn)KCIIIIJI MllOrl!X ,,aeon, TO 1rnponrne II y.lbTjJ;Jl(OjJOTJ(IJC D0.'1111,( npll 3Jla'IIITC.ijhJIO MCJII,· 111ci't TI3 (176-10- 6-5,4- 6 .:Jpr/cM 3) np11nOJ1.HT K r11Gcm1 :SO% 06.ny11c11-111,1x )J;f[IJOTill>IX npm1ep110 D 0/'.lllll;JKODLJC CJJOKII (100--120 i\Hlll)'T). lI-ro 1,acaeTCH ~IIIKJ)OllOjn, TO IIOC.'ICJI.IiIIC IlJJII OJ].IlllaKOBOII TI:3 D pa3· .1Jl'l!lblC CJ)OKII (15-180 MIIIIYT) 6bl3blllaIOT r:16e.nb 50% )J(JlflOTlfbIX. Oco6em10 61,JCTJ)Oe Jl,ei'icTBIIC OKa3I,IBi110T 10-CilllTllillCTJJOBhlC IJO!lllbl, 11p11•1e~1 l(.'JlllJll'ICCKa>1 1,a1n1111<1 ncpcrpella IJCCb~ra Tfl}l(eJla. PncCMOTj)llM ~IOJ){pOJIOl'fll!CC!(llC ll3MC11CIIIIH B opra11ax 1JCTblpcx rpynn )l(llflOTllbIX, ITO!lllCpr11yn,1x ll03JlCHCTDil10 pa3HUX Jl,llana30HOB B0,1H (MKB, YKB, KB n CB). 

fJiana I 

MOP<l>O<l>H3HOJIOfHlf ECKHE H3MEHEH 1151 OPH J],EHCTBHH MHKPO!W.r!H (MKB) 60JlbWOH HHTEHCl1BHOCTH 
(CAHTMMETPOBbnl, MHJIJiHMETPOBblff H J],Ell,HMETPOBblFf J],11AOA30Hbl) 

MopcpoJioru'lecKue H3MeHett1rn npu nettcT<>"'" CllHTHMeTpOBhlX BOJIH 60JihWOH HHTeHCHBHOCTH 

HccJie,1I.0BaJI!-1Cb llWptpOJJOrH 11eCKHe H3MeHeHHH np11 O,llHOKPaTHOM B03,lleHCTBHH 3- H I0-ca1rTIB,leTpOBblX B0.iIH 60Jibll10H H cpe,n.HeH HHTeHCHBH0CTH, Bbl3b1Ba!Oll(HX y )KIIBOTHbIX 60.nee HJJH Me11cc 'Bb:pa;r<e1mbre mrnemrn neperpena. PeJyJibTaTbl HCC,/le,nonamrn fl0l(a3aJIIr, •ITO B03,l(CHCTBHe 10- H 3-caIITHMeTpOBblX BO.TTH conpOB0)[(,1I.3eTCH pnJJ,OM cj)yHK[(HOl!aJibHblX 11 i\!Opcj)OJlOfl-l'IeCIUIX H3MeHeHHH. I-fay•IClfllblH MaTep11a.11 l'l!0iKH0 pa3,.a,eJIHTb Ha pH,D, rpynn, pa3JJH'l310U~HXCH no HHTe!ICHBII0CTI-1 H cpor<aM B03,1I.CIICTBHH. nocKOJlbKY MOpf,j}OJJOfH'leCKHe H3.\ICIICIHIH y )l(IIB0THblX B KaiKJJ,OH rpynne 6blJIH H,il,CH'fH 11Hi,I, Mb! 1103EOJilfJJH cc6e OfllfCci/lHC ~1aTep11ac1a npoH3B0,1I.lfTb cy!'IHiaprrn- no rpynnal\t. fpynna I. np11 0;1.110KparnoM (n re 11e11ue 25-40 I\IHHYT) 003/~ei-icTBHH !lei ;1rnB0Tlll,IX 10- II :1-caHTIIMCTf)OBGIMH BOJI!laMII OOJll,lf!Oii /fllTCHCll/1/f0('TJI (oT 40 /1.0 I 00 l\HlT/cM 2) na-
18 

6JJIO,IJ,3JJlfCb l(JJ[IHll'ICCl<H THil(CJibJC HBJICHIIH neperpcna co cMepTeJibHbIM HCXO)l.OM. ., ---npH 13CI<ph11'1HI )l<HBOTHblX 0611apy;i,;e11bl pe31(Ife COC)';'.l,1-1· CTblC paccTporrCTl3a B BH,ll,C 110.TJII0l([)0BIIH H ,\III0iI(eCTl3eHHblX Kp0130H3Jll1SJHHI! 13 13el.IJ,CCTBC M03ra II MHfl(!IX i\103!'013blX 060-,TJOlJKax, cepo31-11,1x 060JJ0 11Kax 6p1orn11111,1, rrJJeBpbr, nep111<ap,na. Tpym,oe Ol(04e11e1rne peJI<0 BbIpa;l\c1I0. llprr M111<pocKoflll'rec1<0~1 HCCJJeJJ.0Bamm 11a~itLC!lbl cocyJI.HCTbie pacCTpofrcTBa 13 IIC))'BIIOH CHCTeMC H BllyTpeIIIIHX opra11ax 13 13H)l.e IIOJJJ-I0l(p0BIHI, nep1-IuacKyJrnp11oro 0TeJ<a, II MH0)KeCTl3eHHblX l\IeJJKHX Kp0B0H3JJHH1JHIH B i\l031'C, ~IH01<ap.n.e (pHC. 5, 6, 8)' 11JJeBpe, 3TTI[l(3!)J(e, C.TIH3HCT0i-'t o60JJ0'11(C 1(1-!UJC'IHill(a. Cocy,z(HCTblC paCCTJ)OHCTf3rl C0ilj)0BO)l(,lI,aJJHCb B ~103re 0TeI<Ol\l OJJllfO,lI,CHJ(pOr.111111 C o6pa30Ball!ICM ,l(pe11ail,Jlb[X cpop~! (pile. 6, 6, a)' 0CTj)bli\l Ha6yxaHHCM HCJ)BHblX IUICT0K pa3-JJll'IHblX OT,IJ,eJJ0B M0Jra C e,lJ,HllH 11111,li\lH 13,:11(y0:IHl\lII 13 npoTOflJia3Me OT,lI.eJJbHblX 11eflpo110B (p11c. 7, 6)' rOMOrerm3al(!IC?i II HIIOrJJ,a MCJIK0KanC.TJbHblM ~,rnpOBbli\l pc1cnaJ(.0\I 0T,IJ,CJlbHblX BOJIOl<OH MH0I<ap,a:a (pHC. 8, 6 J,[ £3)' :nopa;1<e1111el\1 ce;-.remmKOB, 'B I<OT0()b!X o6IIapy)I(HB3JIOCb 131,rna;(e!IHC 6CJII(0Bb!X i\I3CC 13 npOCl3CT 0T,lI.CJibllblX KaH3Jlbl(el3 H 'B HCKOTO!)b!X c.r1y 11anx IICKp03 e,lI,IIHJ{'Il[l,[X Tpy60°1e1< ceMeHJHll(013 (pHC. 9, 6). Bo BCex CJJY'l3HX 6b!JJO )'MCHbllJe!lo co,a:ep;1«11111e p1,16011yKJleOnpoTeH,l(08 B .3flll,[(CpMH-CC H ero ,a:epHBa-rax 'BCpXHHX CJlOeB [{O)l(H. O6Hapy)KCHLI 3epmrcTaH (6e.TJl<Ol3aH) ,[(HCTpocp1rn 3rIHTCJIIrn H3BHThlX K3H3JJbl(eB fIO'-ICK II MCJIKOKancJJb!laH ,I(Il!)Ol33H ,IJ,HCT))OcpHH KJJCT0K 11e•1eHH. Onre 1iCHO nomroe 0TC)'TCT,13He npoJJHCpepaTHBHOi-i peaKIJ.HH co CTO!)OHbl MHKp0-rnm-r B M03fe H peTI1I(yJT0-.3H,lI.0TeJJHa.JJbllblX .3JieMeI·IT0B 13 ne'IeHH. 3Ta 331.[J.HTHO-np11cnoco6HTCJlbH3H peaJ<ll[IH TI0!l313JIHeTCH npH 06.TJY'ICHHH 60JJbllllli\lH HIITCIICHBtl0CTH}ll-1 pa3.'Il-1'1· HblX )l.Ha:na30110B pa,ITJI0H0JJH. 
fpynna 2. )K11BOT1Ib1e 06JJy'iaJJ11cr, OJJ.IIOKparno (B Te4ernre 30 M1-111yT) JBrnyJJbCHblMH I0-ca1m-rncTponr,1MH BOclHa~rn C HHTCHCHBl!0CTblO 20 MBT/Ci\1 2. Ci\lcpTCJTl,IIOfO HCX0}l,a He 6b!JJO, H )!(1-!B0T/-Ib!C 3a6I·ITbl cpa3y f!0CJJC npe1qJaIJJ.CJIIIH 06-·'IY'ICIIHH C 11e60JJl,llllli\IH ll!JJ!ellll5ll\lll ncpcrpcBa. npH l3CI,pI,ITIIII il(HB0Tlll,I.'{ cocy;1.1rcTI,IC paccrpoiic-rna 61,fJ!ll 11e TaK pc3-l(ll, KaK n npeJJ.b1JlYIJ(ei'1 rpyrn1c. O611ap~•;1(c110 xopowo 0G1-pa;1(c111Ioe Tpynuoe 0K04cHem1c. 

CTpH fHCT0.TIOl'H'IeCKOM HCCJie,ll.0ilc:IIIIIH 113 cpoHe cocyJI.HCTblX paccTpOHCTB l3L,fHBJie111,1 OCTpoe ua6yxa1111e 11ep131Ib!X i(JleTOK pa3JIH'llll,IX OT,lI,C.fIOB ii!0Jl"a C Cl(llllll 1IIll,li\lll B3I()'0JIHi\lII 13 npoTOIIJJ 331\IC, JI a6yx al!IIC II f0M0fC[llI3al(II H ML,llUC'III l,I X 
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Puc. 5. CpaB1111Te.%11a,1 xapawrcp11cT11Ka cocy.1u1cn,1x paccTpoi'icTB 11p11 
0/\IIOKJlilTll<JM oli:1y•1e111111 flit:!111,IMII /lllilllil'.!011,HIII IIWIII UOJll,IIIOi'! IIIITCII· 

CIIBJl()CTII. ()l(par1,a rcM,ITOl(CIIJlllll·:iO:llltlOM. 
a-· l,flftJ,htCJH(•JIJJl,IC KJlfH:r111 ::111;.rn11;1 H CTIJUJ\t(~ Ct"ML'llllllh:a IIJIII JlPik..-111111 IH>JIII 

l,fJf.,1/llfMl'"JfJ<Jl:<110 JUWll:n<m:,, Y1:c:111'1t·1111c 1/.'100; (j -- MIIO}l(l'('THC'lllll,IC "POIIOU:IJIIIH· 

IIH;f B Mit<Jl{:tfJJlC tlplf JlCiitTIHfll IIUJIII l":IIITIIMCT[JOIHJfO /llla11a-1u11:1. YHC/lll'll'IIIIC 
1/.200; 0 -· Mll<Jii<;CCTB('lflll,JC f<POHOJl'i.'IIBilllfH B MnJrc 11()11 JldkTIIIIII H0./111 JlClllfMCT-
1->0Boro /lH.:Jll<1'1tJf1:1. YIIC'.JIIPll•JIJH.! ·,n iKc; 2 - · :\llfOj-1-(('("JH(•ffJll,IC Kp1,11u11:1JIIIHIIIIH U 

"P'J<:BeT a:JJ,B<:rJJJ 11p11 0'1:ry 11<:111111 n 1r.11a11;no11c l(B . .Y11e:111•1l'IIIIC X ffj(), 
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rue. 6. CpaBIIIITCJILII/HI xap!ll(TC'!)IICTlll(a 113;,1c11e1111i'1 ~-111fO,'lCil,l.JlOl'.11111 
llflll OUJ1y•1e111111 pa3Jlli'lllblMH /(llana:w11a~111 110Jlll .. 00.ijblll011 IIIITC'IICl'.llllOCTII. 

01<pac1rn no M11ii<1rmia - J\.1ci;c<111Jlponc1<011, yncJit!'1c1111c XGOO. 
(j H 6 - OTCI( OT)lC','11,111,IX o.r111rOjJ.Cllll.J)Ol'.:1110llHTOl1 C oGpn:HJU.11111CM Tr!K IH!Jlill\a
('Mf,JX Jl.PCll:liKllblX J{J1CTOI\. 06J1y 11c1111c B JllHllla:rn11c C~llll'IIMCTl)OIU,IX no.n-11; a 1f 2-
0TCI\. OTJl.eJlhllhlX o.r111ro1tClfJll)Of.'11IOllllTOll C 06p;non:11111cr-.t T.IK 11:1:H,lll:l('MlofX JlJ}C
llaiKlll,IX KnCTOI( (a - 0G11y 11c1111c B /lll.1rr:1:1011c Mll.'TJllli\leTfHllll,IX uo.111); C - oG.,y-

'IC'IIIIC n /1,HannJOIIC JlC'Itlll\.tC'T(HH\l,IX BO.flit). 
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Puc. 7. Cpa1m11reJ!bllaH xapaKrepllCTIIKa neiicTIJil!l na IICpllllble l(JICTKII 

rnnora.1a~111qccKoi1 06,1acr11 06J1y•1e1111H B pa3,111'1111,1x J(Hana3011ax pa• 

.n11ono,111 60.%UJOr'l IIIITCIICIIIJIIOCTII. OKpacKa no Huccmo. 

a -- BaKyo.1w1a1~1tH 11epnllhlX Ko11CTOK fllllOTa.rial\11flICCKOii 06.TJrtCTH 11p11 06.1y11eHHII 
8 .n.uana)OHe M1t.1.1m,1eTpOBl,IX .. nom,. Ync.lll'H~IIIIC X600; (j -- BaKyo.r1113a1i1rn Hepn
Hl,IX K.1CTOK r11110Ta:1a~IIJllCCKOi1 06 .. 1acn1 IIJ)II 0U;1y11c111111 B )T.Jtalla~OIIC ca11T1tMeT-

pou1,1x uoJrn. Yne .. 11111e1111e X540. 

130JI0K0H \lll0Kap.rr.a H HalfaJJbHb!e Jl.liCTpO(pll'!CCKlle 113-

\leHeHJrn 13 13HJl,e 3ep1rnCToi1 ,11_1•1crpocpi111 npororrna3i\Ibl oT

,11,eJJbHbIX 1<:1eT0K netJe11H H 3flHTCJlll51 0TJl,eJibllbIX H313HTblX 

Ka11a:1bue13 no'leK. OrcyrcrnoBami npomHjJepanrn11aH pea1<

UIIH l\ll!Kpormrn 13 l\l0Jre H pa3l\1!10)1(CH!le ))CTlll<YJI0-311,ll_0Te

.!IHaolbliLIX 3JICl\lCIIT0l3 13 ne'IeJH!. 

OpH o;u10Kpar110~1 o6JIY'lCIHIH il\llB0TllblX !11\lfl)'JlbCllbl~IH 

.'3-caIITH.\IeTpOBbDIH 130JIJl3\IH '13 Te 11c1111e 30 l\IIIIIYT C IH!Tel!

CHBll0CTbl0 20 MI3T/CM 2, !<al< np313!1JI0, HC on,e'laJJl!Cb 51l3J!e

lllHI IICpcrpeBa. r1-1oeJIH if(l1130THLIX Ile Ub!JIO. Bee ih:HB0TIILIC 

Ja611Tb1 cp<uy nocJ1c npc1<pa1.1te11HH 06J1y'1c111rn. 

OpH rl-lCT0.l0nfllCCl<OM HCCJIC;'l,0llilllflll 0611apy,1,Clll,I !IC· 

60.-1Lu1oe 110.~II0I<p0Blle, ~l3JICIIIIH 11cp11oac1<yJ1Hp11oro 0TCl«l 

B ~I03rc 11 11a6yxa111-1c llfJ0TOIIJia:i;-..11,1 11Cp1311b!X l<JICT0K C C/{H

IIH'IIll,I\JH MC,11<!1:V!H B,rnyoJ!HillH, !I0J!II0I<p013IIC II 11a6yxa1111e, 

a Tcll<iKC 11 11cpa13110\!Cp11aH 01<pa1u1rnacM0CT6 0TJl,CJJbl!blX ll!LI-

P11c. '/. Cpa!JIIIITCJlbll3H :--apaKTC::J)IICrlll(,! J\Ciicrn1ISl Ha liej.)llllulC l(!IC!,KH 

ri:110TaJ1aM!llleCKOi'I o6JJa(;TII 06ny•:c;11rn IJ pa3Jill'llll,IX n::a·na30H1'X P''· 
)1110IJ0,11l 60J1bU10f1 HIITellCllllllOCTII. 01qiacxr. no I-!HCCJl!O. 

8 - 88K)'OJIJl33Lf.I151: IICPDHblX K.1"JCTOK r1111u·.-a:lclMlll!C1..'I:oi\ lJ6.Tiacr11 llpll 06.r1y 1Ie1111u: 

ll .n11ana3011e .U.e)lHJ\teTpOB!,IX BOJ11I. ~'ne.ri1P1c1111e )<6G0; i - BaKy0.-1113<ll.U:51 HepBllhi;( 

K.-leTOK II -Ha6yxa,rne lfX lljlOTOIIJ1[13Ml,1 llpll 06~1y1•e1tm1 B Jl.H3TJ:JJOHe K.13, YBe.111· 

•1e1111c X300. 

lliC'IHblX 130JIOK0H l\lll0!<ap;{a, fl0JIH0l<J)0Blle H 11epe3K0 Bb!pa

iKCHHaH 3epIHICTaH (6eJJ!(013,l51) Jl,HCT))Ocplrn npoT0IJ.fla3\lbl 

KJJCT0K netJeHH 11 3flHTeJJH51 11313HTblX I(aP.aJlbL{CJ3 II0'ICI{. 8 KH·• 

IllelJ!IHKe, ce.TJe3eHKe, JJerKIIX H CC;\JCHHHKax ll0JIH0I<p0BI!e 

11 oreK. Op11 cpao11e111111 Jl,ei'icrn,rn 3- II 10-caH'!'IIi\teTpoBsix 

Ili\11Iym,Cllb!X 30JIH CJieJl,yeT 0Tl\IeTIITb 6oJJee 13b!p3iECIIIlb!e 

1131\ICIICIIIIH fl0Jl, 13J1IIHHIICM J 0·C311Tlli\!CT()OI3b!X B0JIII. 

fpynna 3. J,13y,iaJJJ1Cb l\!OpcjJOJIOl'll'ICC:l<IIC 113l\lCil~Hll51 130 

-BIIYT()CIIHIIX opraHax II 11ep13110ii CIICTe,,e y 75 6e.'Jb!X I<J)b!C, 

II0Jl,BepramuHXCH l\lH0l'OI<pclTII0?IIY 1303/J.CiicrnHIO (75 ceaH

C013) 1HrnyJ1hCllbIM11 11 ncnpep!,1B111,1~111 T0-ca1rr11,1erpoobD111 

130Jl113l\lH II lli\111)',/ll,CJll,ll\lil :l·CclllTl!;\ICTJ)OBl>li\111 no:111a\lll 

60.'lbll!Ofl ll!ITCIICIIBII0CTII (40 l\lOT/012), 110 C 0IJC!lb \Ia/IOii 

npo;~0JlilrnTeJIJ,H0CTb!0 0UJl~"ICIIIIH (5-10 l\1l111YT). 
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P11c:. 8. CpaBIIIITl'jff,li,IH xa;)al(TCjJIICTlll(a 1131\ICIIClllli', Ml,llllC11111,IX lJ0JIU· 

1(()11 ,\lll<Ji<iip;u, llflll oG.ny'ICIIIII[ II paJ,flll111ll,IX /lllilllit:<0li,l.'( fJ:1,'l,II0llUJIII 

Gom,111oi"1 IIIITC:IICIIIJII0CTII. 

(J • - IILJ);J(H!(J:',l(:J,Jta;f (JKp:11111rn;1t•.',l<H'I/, 1,11,llll(•!Jlfl,IX ilO:loKOII IIJ)II uG:1y:1c111111 B Jllla· 
lf~'HJIIC t.1u:1:111~1c·rprrnLIX w,:111. ()f((>:ll'Ka f'l'M:n0Kn1:11111-:,o·u1110.-.1~ YBC,1ll'fC'IIIIC 
X.'."SOO; lj pc·:K(J hl,lpa;Kl'lllf;Jj,f 111.'jHIBIIOM(.>fJlf,1;( OKpa1111111aeMOCTb II ro~1ore111u:1u.11w 
Mf,lllJC'llll,IX H<,.'lf)f{l)II Mlf<1K:1p,ru1 I/JIii o(i:1y•1r111111 I\ Jllla1J;no11c C.111Tlll\lCTJlOl•J.J,I( 

11().:llf, ()Kl);}<"Ka II y111.::111111·111u.• 'IC' ;ne: fl ·- hH'JII\OKtl/J(.'Jll,11:JH il{llponnsi /lflCT))OtJJIIH 
Ml,llll{;'/111,IX ,~,J.'l<JJ\1/Jf Mll<1K,.1J1/la llplf q(j,;1y 111.•111111 B Jl.llall~nCJIIC ca,nJll\lCTpOBl,IX 
un:111. (JKJ)(H'tC'.I ('Y/lalfof.l I lJ, y,:,, '/11'/l'IIIIC 1/IJJO; .! - f'OMOrc1111:W1t!IH II Jl{'f}.1HIIO· 
Mepll:J,f (JKp:1111uu;1f•t,lf>n1 .. Ml,/111("1111,IX UO.:'JIJJ(OII l\lllfJJHl(IJl:t llpll oGJIYllCIIIIII B JllHI

IJ(l]OJIC ilCl(IIM(: I JJUHl,IX HOJJII. (JJ<J)at:J<a fCM tJTOKCII/IJIJl·;J(.I SIIIIOM, j'Ol\'IIPIC'IIIIC X:i00. 

i:in-:rii-' .,., 
?: ft( -tter- .... _ 

Pnc. !J. Cpa11;11rrw;1,11a11 xapaKTCflllCTlll<a 113~1CIIC:lllli'1 II CC~IClllll!l"IX np:1 

06:1y,1c11n11 II [)ilJJlll'lllblX Jllla11aJ011ax pa}ll!0ll0ni' 60:11.,111oi"1 IIIITCl1Cllllll0-

CTII. O1<pacKa reMaT0l(CIWIIII-J0311110M. 

a -- IICKp1JJ tJ/~1101"0 l(;_rna.rJLIFI 110)( l\a11cy.1oii. Yne.'lll'ICIIIIC >-.:300; (j. , Lll,llla.,ll'IIIIC 
Ge:JKOBLIX Mac~ JI IIJJO(IICT O'f'jle.r11.,111,1x cc:.1c1111ux J\allaJJLlll'B II llt.::Kp1)J Tpy6011rK 

U cc:.1c111111Kc 11p11 j(('iicTDIIII liU.'111 G]IITIIMCTpouoro ,llll<llla:tull:I, Yll('."111'1:!IIIIC x:1:-10: 
8 - M110;1.;ccruc1111LIC I\J)OBO!aJ.'llU!IIJIH Il (CMCIIIIHKC IIJJH JlCiiCTl\1111 UV.TIii JlCllll~ICTpo
Doro Jlll,:HlaJOlla. YUC/1111.JCIIIIC X300; 2 - OTCK CTl)OMLI CCMCIIIIIIKa il\llUOTlfOfO, 

o(i11y•1c1111oro n t111nnaao11c ~'KB. Ync.aH•1c1111c X·IOO. 

II -.,.~=~--=-=="=!'l'!"!"~=~-=ie=~--~-=-'"'!"'"!"'W' .. -_.r~~w~~,,,.,.,.,,_--...,_,...,;,......,._,,_,.,"'=~=~-~~~~~~-r._,..,~.,,.,,,..--w~.m--~· ;,rb*S- :µ '4-if¥lJ;l:,4 ... -,.· ~ . .£?.::Ht.;µ_,=~.,);...,, . ..,]¥.J!;¥.··.4Ri&..,,. ,• ¥41(?.~,,P..-Wf,,...." '!+ .. -',r"-:c,~,._.i;r....._-...._---. I -., ., -~ •, , -,- .,. -~,sa.,_. T.o•= .-, ---,~~--•w• ""'"-''·" ~ , . .,"_ ,c • 
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TH>1,eJ1b1c i.;,1111111111ec1rne 5113;1eu11SI neperpena 11a6:110L1,aJ111cb 
y i!rnBOTllu]X TO.'lhKO n IICj)IJbl(' CC,IIICbl o6JIV'ICIIIIH. 13 .Lli!Jlb
lleillllCi\l 01111 y!lOIJ.'lCTROpllTC'Jlbl]O ncpc11oc·11.1111 06,11y'leI111e, 
Te:1111ep,nypa Tl:\lla BOCCTa11al3JlllHa:1ac1, It llj)ll})OCT B BCCC 
Y :110.10,1,blX 110,;'.J.O!ll,fTllblX }l\11130Tllb1X IIC OTJill'IaJlCH OT :a]<0-
130!'0 )' KOIITJ10,%llblX. )K.11130THblC Ja611Tbl 2lCJ.;clf111TaLl11Cii 
11oc.:1e 75 cea11con 06J1y 11e1111SI. np11 uci.;pb1T1111 0611apy.>Keno 
Hepa8I-10i\Iep11oe HOJlHOl(j)OB!le. Tpymioe OKOL!CHCHIIC He Tctl( 
j)C31<0 13blj)3il<CIIO, K3K 13 Hj)CJI.blJl.)'il.lllX rpyrrnax. ne11eHb 
~lp516,1aH, )l,C,11TOl'O lll3CTa. TI<allb [!QL]CK i\l)'THOBaTa, co CJler-
1(3 Ha6yxw11:11 KOj)KOl3bDI CJlOCM. 

r11cTOJiorw1cc1<0e HCCJic,nonam1c opraHOl3 11 rKa11ei'i 
,1,11.~0Tl!blX, 3a6JITblX cpa3y )l(C ITOCJIC i\lIIO!'OI<j)aT,l-lblX 06Jiy11e
llllll, 1101<333,'lo y,1epe1rnb1e cocy.rr,11cT1>:e paccrpoi'.icTl3a 13 M03-
re II BIIYTj)CHHIIX opra1-1ax. B HC!Jl31ll,IX' KJICTKax i\I03ra ua6-
.'110,'la.1HCb ,ll.lICTpocj.Jill.J~Cl(][C 113:IICIICllll51 -J:: BH)le Ci\10!)1.UIIBa
HiiH C TC:llHb]M 3aKpaw1rna1111e:11 OT,1,C,1bllhlX ueiipOH013 KOj)bl 
H Ha6yxamrn rIJJOTOnJia3i\lbl C paCTBOj)CHHCl\l Tl!rpOH,IlHOH 
cy6cTallUHH II C H05113JlCHlle:11 ille.11rnx BaKyOJJCJ'.'1 13 OT}teJJbHhlX 
HCpBHbfX IC'lCTl<aX fl,lflOTa:ia.\JJ,(LJCC"Oi'i 06J1aCTII. On1e11a.TJIICb 
II;J6yxaH11e, Hepa13i!O~iCj)HOe OKpa1u1rna11He ll fO'IIOI'CIIH33ll[fH 
OT]l,e.TJbHblX rpyrm J\lbIUJe 111IblX BOJIOKOII l\1l10KapJI.a, H3j)CJI:Ka 
)EHp0133r! ,LI.HCTf)O(jJHH HX, IIC60Jlbl.Uc!H i\lP.,.JIJ<OKaneJibflaH )l(H

po13a51 ,'ll!CTj)O(j:nrn OT,LI.CJ!bHblX '11ClfeH0 11HblX !(JICTOK. HaiLflCHbl 
Oi!<Hl3,1ei-IHaH npo.rrmpepaTll13H,HI pe:11<J.{l!H :\IHKj)Of.TJIIH 13 i\103-
re (or. !)HC. 14, a), a T3101(C !)33:11110)1,Clllle JJeTiiKYJ10-3HJto-
i e.11-1 a:1 bH bl X ':l:1C.\!CIITOB B ne 11eH II ( C~I. pile. 14, 6)' T. e. 

Oih:1! 13Jiel! II ;rn II j)OJIHCpep a Tl-11311 aH pea Kl.l[IH penIK)'.'I0-3HJI.OTC
,lH a.11,u1-,1 x .3.1C:IICHTOl3, np11mn1a1ouu1x y 11aCTHe 1(31( 13 J\ICC'f
llblX, Tai< H n o6nu,rx 3cllllHTIIO-Ilj)HCIIOC0611TCJ1bHblX peaKLlH· 
HX opraw13.\la. Y 13Cex o6Jl)"ICIIIlblX )l(],[130THblX ormcaHJible 
Jl,i1CTj)OCpl!lfeC1<He H3,\Ie11e111151 13 Hep1311oii CHCTC:\IC H Bll)'TJJCH
HHX opraJiax 11ocH.1H QLJaro8bli1 xapa1<Tep 11 13cer,na j)51.ll.OM 
C H3.\IC!IC!IEbL\fH l<JICTl«Dll! i\lOiKHO 6bl.TIO 11a6J110,LI.aT1, KJICTl<H 
IIOp.\13,1 bllOi\ K0!1Cp11 ryp Ztl.l,HH. 

~-feC.\IOTpH Ha TO lfTO y \)UJ1)' 1lCllllblX il.;ffBOTllblX IBICJll(Cl., 
'.'_co:J:11,IJ/IIC ,.'l.llCT,POCl)Jt 1JCCl(HC 113.\fe!ICIIIIH 130 Bll)'Tj)CllllllX op
I auax H Hep13!101f CIICTC.\IC, a Tcll(il(C uepe:lKO Bblj)cliKCllfll,fC 
cocyJ.HCTblC paccrpoiinna, CJJC,!l.)'CT OT:\ICTHTb, 'ITO Hj)lf iKH3-
llfl 01111 'l)'IlCTBOBa.'111 ce6H y:wrrnCT130pllTCJJbllO H OC'fcl13clJIHCb 
npa!<TIIIJCCKII 3JlOfJOBhf.\flf, 'IT() f'OBOj)IIT O OOJll,IU!IX I\O:\lrICH
C,tTOJJlll,IX BO:DJOil\llOCTHX II llCJIOCTIIO.\f O[lf'illlll:.l~fe. 

fl !)C,'!C'f ii B.'I H.'IOCI, II 1rrcpec111,1 ~I IICC.'ll'}lOB;JT(, ]If opc!JOJIOl'll
'ICCJ(lf(! 1n.\fc11e11HH fl ocofio 1f)'BCTl311TC.1blll,IX oopa30l3c!IIIHIX 

2(; 

I. 

11cp1311oii c11cTe:111,1. C :=noi\ tlC,%10 ~11,1 11Jy'laJ111 :\10PciJOJ10ni
,,ec1rne 113MCIICIIIIH 13 pCLlCllTOJ)IIO~I arrnapaTC~ l<Oihll II IIHTC
popeue1rrop ax p a3Jlll 11 llb]X f)Cl.lCr!TO/J II blX 3011 l311Y'f P_CHJIHX 
oprallOl.l y 25 )J(]ll30TllJ,lX (1<pOJIIII\II 11 Kj)blCbl) rqJH OoJ1yl(e
lllfll IO-callTllillCTj)0131,1MH 130J11Ia~III 60~lbl110ft HllTCHCl!BllOCTH. 

H3~·,e11elllfC ()CllCll'f'Oj)llOro a1lflapaTa l(Oil(H oco6CI1HO Jill· 
TepeCOIJaJIO 11ac, rtOTC>:IIY IJTO 11p11 JlCiicTIIIIII pa,H,ll013()jlf] !la 
il\llBOii opra111J.l1\l I\Oih,1 HllJIHCTCH llcl !IX ny I'll ncpBi,f.\l 6apb
\.'j)Oilf. bJ1af'OJlcij)ll llaJlll'llllO orpo~111oro IW.1ll1 1ICCTBcl IICj)llllblX 
;!lpljJCj)CIITllblX OIWll'lallMH Kmi.;a ll[)CJ.{CT3BJIHCT CUUOi't ~IOI.I.{· 
IIOC pCLlCITl'OpHOC !lOJlC, j)Cc:ll<llll51 KOToporo np11 JlCiiCTl3IIH 
pa3JIH 'I llb!X )llJ;.1113301-1013 pa)lH0130JI H 130 M 110!'0.\I onpe,!],CJUleT 
peaKLlHIO opra,m3:\13 13 ueJIOM. He i\lf!HCC lllfTC/JCCllO 6btJIO 
Bbl51B11Tb 113l\leHeHJ-I,J H 13 HHTepope1.ternopax Bl·l)'T/JCIIJIHX op
rallOB, Tai( KaK, corJiaCJIO JIIHCJ),lT)'j)llbli\l ,!{ilHllhlM, mnepope-• 
l!CllTO[)llblC npn6opu BIIYTPCIIHHX opra11013 OIJCllb 'l)'BCTl3!1-
TCJlbllbl I( J)cl3Jlll'IHblM, Jl3iKC MHllll\fcljlbllbll\l, BpC,Llllbli\l 1303-
JLeiiCTBHHM. 

ill!<OjJOi1 5. H. JiaBJ)CIITbCGa 3a IlOCJIC,LI.IIHe ro;1,bl HaKOil
JlCH 60JI1,woiI ;11,1Tep11a.:i no nonpocy o !llopcpoJ1or1111 11 na
TOJ1or1rn 'f)'l3CTI\HT(',f]b!l011 IIH11Cp13al(llll Bll)'TJ)eIIHHX opra110B. 
,UoKa3aHo, "'ITO l!)'BCTBHTCJlbllblC 130Jl0l(Ilc1, 11j)I!ll(l,\l310ll.lllC 
Y'JaCTllf:! n liilllepBaL~IIH BW)"TjWlllJHX opr::rnon, npl!!-PlJT,:Je)KRT 
11eiipo11aM CIHIHIIO:II03rOBblX )'3Ji013, a IIHOl'Jlc1 qepe11110~103ro
'8blX )'3Jl013. 

II1rrcpope1LernopHbt11 annapaT 1rnyTpc111111x opra11oa no
i\1oraeT !10,Il.U,ep)]<I1133Tb OTHOCI-ITCJ!bHOC IIOCTOHHCTl30 13H)'T· 
pe1I11e11 cpe)lbl, JIC)Kaill,ee 13 OCH0l3C 11op,v1aJibHOro C)'LUCCTl30-
13clHH51 opratJH3;11cl. ECJ!H )l<C pa3,LI.pa,KCIJIIC lJj)C3~IepHO, TO 
:11oryT '130311Hl<3Tb naTOJ!OfWICCKile flj)OllCCCbl. 

B. H. 'LJep1111ro8c1<HI1 yKa3brnaeT, lJTO pe3oua11c, 13031111-
Ka IOU.{IIii 13 ilCj)BIIOi-i CHCTeMe II B bf 313 a If libl J°I pa3J.lP a)KCII 11e,1 
pCLlCIITOj)HblX IlOJieii, OXl33TbIBaeT co6oii BCCb~la 60.lbIJlOC 
i.;QJlll'ICCTl30 cpI·l3110JIOrI-l11CCKIIX llj)OllCCCOl3. ,[lpyr11:1111 CJIOl3a
~fll, pa3,Ilj)3il<CHHH, HCXOJI,P.U.lHC 113 HIITCJ)OJ)CllCIHOj)HblX 110· 
,1eii, 11apywa10T ,LI.Cl1T'2.'lbIIOCTb CO~fc1TIPICCl<Oii ~1yCK)'JlaT)'j)bl, 
r.;1a,LI.KIIX ,\lbll.llll, CI-ICTCi\lbl Jl.blXaIIIl51, l(j)013006paulCllliH, 1{})0· 
BCTuope11 ,rn' pa6oTy ITO'ICK, II aJLrI01le 1lll lll<OB fl II i1 py11ia IOT 06-
:IICII BCUlCCTl3. 

no B. H. 'lJep1111l'OBCl(O~Iy, TahaH llfll})Ol(a51 11ppaJI,11a111151 
51BJIHCTCH x;1pa1ncp11oii ·'lepTOii /.{.1151 pa3,llj)3)1\Cll1151 C IIIITCpO
pe1ler1Topo13 UOOUlllC If C cocy}UICTLIX B ocoGe1111ocTII. 

M 110['0'111 CJlem I bte IICCJI e,.TJ,OBaTeJl II II 3 )''I ,IJI H 113 ~IC IICIIH Sf 

B IIIITCj)O()CllCfl'rop110,1 ;11111apaTC 13il)'Tpc111111x opra11013 np11 
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j)a3.'11l'lllbtx 3acioJ1cBa1111Hx il np11 B03,u,d\cTn1111 11a opra111131\1 

pa311006pa3llblX Bj)CAHLIX c}lal<TO()OB. I by'laJIIICb 113MCIICH1!5l 

11 IITP fHJJH:'llCflTO p 1101"0 ~I II lla paT a p <13.Tll l 'I II bl X pel lCllTOj)JI bl X 

( pecp.ncKcore1-IH bl x) 3011: I) ,KeJJy.n.0 11 uo-i,;11 we•111orn rpa1na, 

2) nep11-.:J11/1.o-:\1110Kap,r1.a, 3) JI.yrn aopTbl (c111-101<aporn,1v10ii 

30111,1), CTCIIOK "PYllllblX cocy}I.OB. Hcc.r1c,r\OBalll1H llj)OBO)Ul

,'llll'b 11p11 paKe, 11313CIIIIOii OO.'ll':lllll, l,IILIIC'IIIOii JICllj)OXOJ\11-

~IOCTII, rll[IC'JHOllll'ICCI\Oii (io,;1c:rn11, )lll(jnep1111, Ty6epi,;yJ1e3e, 

ype~r1111, ;1.ciicrn1111 YBlJ, pc11-r1-c110Bc1-0M 06J1yqe111111, 91<cnc

p1D1c11-ra.'1b110~1 1rnc.r1opoJI.110M ro.r1o;w111111 (6. A. JJ.omo-Ca-

6ypoB, B. B. Kynp115111013, 5. 11. Jfa13pe11Tbel3, E. I(. l1J1e'-l

K01rn). 061iapy,Keimb!C np11 3TOM MopcpoJIOfH'-ICCI<IIC H3-

i'-ICHCHif5! B peu.ernop1-10M annapa're pa3Jlll'IHbIX pe11.en-rop

Hb1X 30H CXO,ll.Hbl H Cl30,ll.5!TC5! B OCH013HOi\l K j)33J1H4HOi'I 

CTene1-m 5!BJl€'.Hll5lM p33.Ll.j)3}K€'.llli5! 11 )illCTpOltliI'ICCKIIM 113Me

HCHl!5!M. 

H3Me11e1-11IHM mnepopc11.enTopou np11 B03,l\e11cTl3HH CB4 

no.rrn nocl3HU\e1-1a pa60Ta B. IO. TTe1rnywm1a ( 1957), no1rn-

3anmero, '-ITO 13 mnepope1I.enTop1101\1 annapaTe cepA11.a npu 

06ny,1eHm1 CBl.J: noJ1e~1 061-1apy,i-:1ma10TcH 06panrnib1e II He-

06paT11Mb:e 1131\ICHeHHH. 

JJ,ei-icTl3He CB4 no,151 B nep·13y10 0 11epe).{b, no 1v111e111110 as

Topa, CK33bJBaeTCfl Ha aqicpepe11THblX 130JIOKHax Cl1HIIHO:ll03-

rol3blX y3.rIOB, 113!\leHemrn )Ke B nep11cj)epll'ICCKHX KOMIIOIICH

TilX BereTaT11BHOh nep1rnoii CIICTC'.llbl HC31134HTCJlbllbl. 

Ha HaWel\l MaTepHaJle KOHL{Cf3b!X llllK3l1CYJllljJOi3aJlllblX 

II CB060,l\liblX OKOI·l'laHHII l\lbl lie l3CTpeTHJJH. B OCHOBHOM 

113\IH H3YLI3.'111Cb ,Hj.Hj)E:J)<:'IIT!lble TOlil\lle ('IYBCTBIITCJlbllb!e) 

Hep13Hble BOJIOI<Ollll.3 I<OiKll JI l31l)'Tpe1-111Ex opranoB. TTpH

Ha,'(J1CiKIIOCTb 3TIIX BOJJOKO!le~ Jn!CI-1110 K 'l)'BCTl3HTCJibllb!M 

(a(pcjlcpe11Tllbli11) BOJlOKiiaM '130 BCCX CJJY'l35IX ,[\0f(a3bl133Jl3Cb 

OTXOiK,ll.elllH.'l\J HX OT M5!1-'.0THLIX 11epBt1blX CTBOJIO'B (npocne

iKCHO nyTeM H3)''-ICJH151 cep1iii11LIX cpe3on). Mb! XOTCJlll 110-

Ka3aTb 113\ICIICIIHH arj)(pepel!Tllb!X 11epB!lbIX BOJlOKOHCl.l, KO)KH 

H nHyTpeHHHX opra1rnn npu 06J1y•1e111m, 6y.!lYT JlH 3TO KOH

t(CBbIC nyrOBKH, 11peTep:1111H3JIH 11.TII( 60J1CC KJ)YllHble 'IYBCT

l311TC.'lbllble 11epBHblC BOJIOIWHll3, npHllllJIIlHaJJbHO He HMeeT 

311il 11CJIH5l. 

C11aqaJJa l\lbl HCCJle.LI.0133JIH pCl{CflTOpHbiii annapaT BIIYT

pc1111ux opraaon H J<OiKH y 10 3J\Oj)0Bb!X KOIITpO,TlbllblX )l(I-(-

130Tlll,IX, Y KOTOpbIX 6paJJH KyC0 1ll{I( 113 T31( 1133Lll33CMblX pe

llCflTOfHILIX (perp.'lCl<COfCilllblX) 3011: H3 J{O)l(I-( yxa H 6c)lpa, 

!',IOlfeu~ro 11Y3blp51, Illlll\CBO,r1,a, il(CJIY.l\l(a, l(lllLIC'iHHKa, npe)I.

cep;.1.1111, .ZJ.yrn aopn,1. 
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Ha 13CCX ll3Y'ICl1llbl.X 11<1\\lll 11pc11apaTax OOJICC ll.'111 \ICIICC 

HCHO 1311,[\110, KaK TOillOIC, llCiKllblC :\1511<0Tllb1C 11cpu1!1,lC B0.101(

llcl, 13XO,l\H 13 TO.TllllY f'Jlcl)],l(!IX llli;lllll( !!Jill COC,ll.llHIITC.1LllYIO 

TIOl!lh l3HYTPCl111Cf0 opra11a, !(Jill 13 31111TCJillii l(Oil\11, IlC.15lTC51 

Ila MCJll<He ueTO'IKH, pa3f3CT13.'15!101.l.\llCC51 . .B. pa3llblX 11anpa13.1C-

11H5IX H IIMCIOlll.l!C 13ll)l HOKllblX, TOl!KHX llOJIOl.;c)llCl(. 3aTCi\1 

113Mll IICCJIC,l\OBaJIHCb 1l)'BCT1311TC.'Jbllb!C l!l'pUll!AC 130.101,0lll{;:l 

pa3JJllllllblX pCL\CflTO{)llblX 3011 Bll)'"fj)Cl!IIHX Opr31108 II KOH\11 

y 1KHBOT1lb!X, 06J1y 11ellllb!X calIT!L\ICTpOBb!ll\11 BOJlll~l:\!11 paJ-

11011 11 llTCI! CHl3IIOCTH. 

Ot(HOBpeMe11110 y TCX il<C ,KllBOTllblX 1-1ccr1cmm::1Jll1Cb ncpn

l!LIC KJJCTKH Cf!Mllll0\\1031'0BblX LIY13CTBHTC.flbllb!X )'3.'1013 (111c:i't

HblC, rpy,U,llblC, ll051Cllll'lllblC, I<pecTU013b1C), 13Cl'CTaTl\llHhlX Y3-

J!OB (co.rrne,111oe cnJJcTe1111e, y3.r1b1 11e1rna uaryca) 11 1.·!l110Ta

"1ai\m11ecI<oF1 06J1acTH. 

l·fay11em1e LIYBCT13HTCJlbHbl.X IIC!)BHblX '130JIOKOII l1 pcucn

TO{)l·lblX 30H3X il<HBOTllblX, 3ct611TblX cpa3y llOCJIC Orl,HOKp3T

HOf0 o6JJy'lel!lrn H:\HIYJlbCHbl!llll IO-ca11Tlli\lCTpOBhli\lll B0.'1H3-

Ml1 60JJbill0}! HHTCl!Clll3HOCTH OT 40 .no 100 Ml3T/Ci\12 no 15 

Ml·IHYT, ll0l<ct3 3J10 3Ha 'IIITCJI 1., HblC 113:VICIIC!ll-l>l. TToc:rn.1bl<)' H3-

MCHCHl15l nepBlfolX BOJIOI<OI! pa3J1H'IHblX j)Cl(CflTOj)llhlX 3011 6bl

m1 ll{)lllllUlflH3Jlbl!O O,l\HOTl!f!Hbl 1(31( np05113JJClll-!C llCC!ICll.Il(j)l(

t{CCKOll peaKilllll op1·aJ1H3,\1a II OTJll-lll3J!l1Cb TOJlbKO l)0.1butefi 

HJIH ~'leI!bWei'.i CTeOCllblO Bblpan<CllllOCTH, Mb( fl03Bo:11L\1 ce6e 

npHBCCTH HX OIIIIC3Jllle cyM,1ap1-10. ITpe11<.l1,e BCCl'O BO ncex 

1-1ccne,uyeMblX BHYT!)Cl!llllX opra11ax H 1<0,1,e 0G11apy,K116a.1ocb 

60JlbWee, qe111 y I<Ol·!TpOJibllblX )Kllf30TllL!X, l·'.OJlll'll:'1.TBO 1-1epu

HblX BOJIOKOilel.l, '!TO OU'bHCH5leTCH, n0-13!1t(ll~lO~IY, 1101:lb!LlleH

HOH i.lj.H'l·l)JUlilljj!IICH Hep1311LIX BOJIOKOl!CI.( 111y'!ae:--1bIX peuen

TOpllblX 301·1 H J1y 11wei1 HX It:\lflpCrtlclll\lCl1 ccpeopu,1. I1013bl

WCHH35l apntpotjrnmrn acpcpepellTHblX 11ep131lbl\'. ll0.10KOHCll 

CBH.LI.CTeJJbCTByeT O pa3,1J,pa,1<eHHH 11X. 4aCTo 13CTpCl!il,111Cb BO

JIOKOHll.3 pe3KO apn1pocp1•lJ1bHbiC, 'lCpHblC, 11a6yxume, 11:\ICIO

lll.He Hepa13Jl0111Cpllb!C 133.l\YTH>l, trnTeKH aKCOHJlc.13,ILl, II ;1,a)l.;:e 

pacna)l l30JlOKOHel( Ha (j)pan1eHTbl (pHC. 10, 8 II 11, a). To11-

J<lle LIY13CTBHTCJlbHblC I1Cp1311ble BOJIOl<OHI.{a BO BCCX llCUie.uo

Ba llllbl.X peucnTOpllblX 30ltaX !iOpa,KaJJIICL 13 06111.e:--1 0,1,IIH3-

K0130, HO CCJlll C!)3BIIIIB3Tb MCiKJI.Y COOOi'i ll3111Cl1Cllll51 L\)'13-

CTBIITCJlbllblX 11Cj)f31lblX 130Jl01(011Cll 13ll)'T()CIIIIIIX opra11013 

II KOiI<H, TO CJ1e.uyeT OTMCTIITb, 'ITO 1ia1160.'!Ce Cll.'lbllO 6b(Jll( 

ll3MCllCHbl 'IYBCTBHTC.'lbllblC 11epB!!ble f30J10KOlll\a KOiKll, r.ue 

nopaiKCllHC 3clXBaTbllWJ10 OOJlblllCC lll!C.110 l!C{llll!blX BOJlOKO

llell, H3MCl!Cl!llH CiLl.'111 60,r1ec 131,1paiKel!llhl\lll ll Jlllllr,la ucrpl'-

11a.ncH pac11a)( uo.r101rn11c1\ 11a tllpar\\1e11n,1. 
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8 11ep131!blX KJieTK3X llYBCTBHTeJlbHbIX cnHI-IHOi\103fOBblX 

Y3JIOB 0611apyj!<HBaJIOCb 11a6yxam1e npOTOT!Jl33i\lbl C pacTBO

pem1eM T1trp011,QHOro BCUleCTBa B LleH'rpe I<JieTKH Ii 3KTOT!Heii 

5lJ.lpa. 1\:\o,1<110 6hIJ10 ·BCTj}CTHTb 1e:1eTKII C I!a6yx,ucli npOTO

l1Jia3MOi•i 11 1105113Jiel!IIC'.\l ~ICJIKIIX 13ai.::yoJ1e11 B 11cii. Ha6:11orla• 

~lHCb }]Bj(CI-IIHI 1<apl!OUHTOJl!I3a C n16eJiblO OT).lCJibHblX Hef1po· 

110B. I-LpB11b1e 1rneTI<H HereTaTHBllbIX y3,110B 6bIJIII MaJio 113· 

'.\IC!ICl!bl. 
r!pll 'BCCX J!HTe!tCl!Bl!OCT51X 06J1y•1eHI151 H3ll60.Tiee pe3KO 

Ol,IJIII 11opaiI<Cllbl 11yBCTBIITCJlbllblC i\Ie/llrne BOJIOKO!Ill3, T. e. 

ll!)CTC[H!llll3JlbllblC OTJlC.llhl pCLll'!ITOplIOl'O annapaTa II 60.'lee 

l< pyn II !;IC cl(j)(jJepcll'rlll,Je BOJIOJ<Olll.l,3, 'ITO COBI! atlaeT C. ,Qa !!· 

11b111111 I:>./\. JJ,o:1ro•Ca6ypoB:1, 13. B. Kynpwrnoua, 6. IO. llep· 

ny11111ua, C'll!'l·a1011.l11X 11peTcprn111c1.r1b111,1c oTJ.le.111,1 ,HIHllepe11T· 

111,IX BOJIOl\011 1!,IIIOOJlCC !J.llllli\lbli\111. 
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Oo11apy;,1.;c11111,1c 11a~il( ll3~1E'IICll115l 11Y,BCTl311TC.rlbllblX IIE'J)D

IILIX B0.'101-:011 j)CllCllT0l)IILIX 3011 BIIYTj)CIIIIIIX 0j)l':lll0B II 1\0)1.;II 

11p11 110:JJll'iil-Tllllll CilllTIJ:ll('Tj)0IH,IX U0,1111 IIC }113.'lHI0TCfl c11e

llll(lll111l'Cl,ll,\III. flo;lo6111,1c 11:1Mci1c1111H 11.1iiJlCll1,1 pHJl0ilt aBTO- I 
poll (6. II. Jlaupc11TbeB, E. K. rIJ1ein.;oaa, JI. H. CVaJIHH, \ 

ll.. H. B1,1ponaru, Jl 10. fycef'r110B, 3. X. Pax~1,rryJin111-1, I 
f'. l·f. /\JICl,CC'CB II JW.) IIJ)II pa3Jlll'IJll,IX 3<160JICB;JIIIIHX 

II Bj)C}llll,IX B03}J,eiiCTBll>IX Ila opra1111a~1. 

KaK y,i-c y110,\11111aJ1oc1:,, np11 0oJ1yqc111111 c.:111TIJillCTpon1,1;1111 

130.'llliBIII 0OJlb!IJOi'i ll!ITCHCl!l3110CTI[ nopa,Ke1111e 'IYBCTBIITeJlb

llLIX '130.'IOK0HCll Ko')l'11 oco6e11110 J)C31(0 Bblpa,1,e110 II JllICT()0-

tjHl'ICCKJIC 113l\lCJICllll51 B ll!IX ,U,0X0Jl.5lT .LI.O pacna/l,a 0TJI.CJib

llblX IICfJBllblX 130.'IOI<OIICl.l Ila tj)pan1el!'r61. 3To l\lO)KIIO 06-b-

51Cll11Tb TCM, 'ITO l\O)J,a H13JIHCTC51 ncpBbll\1 6apbCj)OM 11a ll)'Tll 

~ p a;1,110130.;111 11 11 acr1., na.ua 1ow,di II a 11ee ::i11eprn 11 nor.1101u.a
CTC51 CIO. 

TTapaJ1J1eJ1I,IIO C H3r,1e11e1IHHl\lJJ 11ep'BllhlX 11)'13CTBHTCJibl-lblX 

BO.'IOKOI! l(Q)J.;H .IJ)II 06J1y 11cm111 CallTHl\IeTpOBblMH Il0JIHaMH 

t=-ll3)' 113.'lllCb I'liCT0Xlllllil'ICCl<Ile ll3;\le11emrn 13 K0)Ke. TTpH no

~~101..UII pea IUlll 11 6 p,11.ue on pe,Lle.1HJJ0Cb C0llep,Ka1111e PI-I TT 
'•13 l(Q)l(C 00.ll)''ICIIJlblX )1-:HB0T!iblX. floJiy 11eHHblC Jl,3111Ibie no1<a

'3aJ11,[ yMCHbmc1111c c0JlCJJ)Ka,11151 PI-ITT 13 ::inHJlCJ)M11ce KO)Kll 

l[ ero JlCj)!IBWrax, oco6e11110 ,13 I'I0BC'j)XH0CTHblX CJI0HX K0)KH 
(Cl\1. p11c. 13, 6). 

TTpif cpan11c11n11 i\!Oplj)OJ10rll'1Cc1rnx H3i11Clle1mi1, 0611apy-

)l(C!lllblX y )l(l[[l0TllblX flj)ll .Ll,E:fiCTBIIH lll\fll)',llbCl!bIX H Henpe

,.f)blBHblX IO-C,111Tll!\ICTj)OBbIX BOJIH, c,ne.uyeT 0TMeTHTb 00J1Ce 

~IlflTe1Ic1rn11L1e ll3MC!·remrn npu ,/\e1kTBHH HMrIYJibCHhIX B0JIII. 

t;'. TTp!! cpa13HCIIJll1 il!Oj)CpOJIOrll'1ec1rnx H3l\Ie11emu'i, Ha6J1IOJ(a

'.·e:--1bIX IIJ)H Il03.Ll,eiicTBHH 10- H 3-caHTHi\lCTJJ013bJX B0JIH 60Jib

; lUOi'r llilTCllCIIBH0CTII, CJIC/lyeT on1en1Tb 6oJiee Ilblpa,Kellllble 

;\1opcj)OJlOrn 11ec1rne H3i1Ie11e111rn nj)H ,11eikrnHH IO-ca11THMeTpo
cii1,1x B0.'IH. 
'-' 

Mopcpo.11orn,1ecKue H3Me11emrn nptt JI.eitcrnttH 
MHJIJIHMeTpOBblX BOJIH 60JJbllJOH HHTeHCHBHOCTH 

TToJiou 1111 a ;,1.;irnoT11 i;1 x, noJJ.ncpra nurnxCH o~/J,II0KpaT1toM y 1303· 
/(eiicTBHIO Mll!IJ!llil!CTJ)0IJl,IX l30Jlll C HIITC!ICHBII0CTblO 

100 MBT/Clll
2 

11a Hporn;l(C!IIIH 180 1'1l!IIYT, norn6Jia cnycTH 

;3 11aca II0CJle 11pc1<paI.Ll,CIIHH o6Ji)' 11CIIH>I np1:1 51flJICllll5!X pe3-

J(Q B1,1 p a;i;-e1111orn 11cperpcBa. BTop an 110J1on1111 a 61,1.rra 3a 611-

Ta n p II Bl,I pa;J(('IJJI 1,1 :< H BJll'llll,JX neperpeoa. fl p II BCl<f)blTIIII 

ll<IHJl,Cllbl ])C31WC II0JIII0l(J)0lllle II iliCJll(IIC J(!)Ofl0ll:IJIIIHIIII5l 

:.J2 

k'• 

B M03fC I! 1rnyTpC!1!11IX opranax. Tpyn11oc 0l<O'IC!ICHIIC pC31W 

Ubl[)cl)l,CH0. . " . _ . 

TT p II rllCTOJIOrll •1ec1.;o~1 llCC,!le/lOB a !111 H O ~ I, <~'.'.013 /' II ~OT II ul ~ 

0611apy)l,Cllbl Bblpa)I(ellllblC C0CYJlllCTble pc1cu ~lOl.'.~l'-83, t~BH _ 

3aHHble, l!0·Illl,[l.lli\l0MY, C HBJ1Clll!Hillll neper?CBd, . .:nlh.110 l<110 

LlllleCH B pe31<0M IIOJIII0l<pOBIIII 1311y-rpeHIIII.X opr.rnon II M03-

ra, 3;1il'IIITCJlbllOl\1 nepllflilCKYJIHJ)IIO,I 0T~KC,_ !\III0n\e?TBC'lllll,:~ 

i\lCJJIUIX 1,p0130!13JIIIHIIH.X B i\l~~re; :,11101.,a~).~C, !IC ICII:'.,· 110_1_ 

, CJill311C'rOi'I JI nO.Ll,CJIH3IICT0II 000JIO'll,3X ·hlllUC'IIIIIK .. , 110,( 
hclX, " ~I' c~\IC'IIIIII 
,KCJIYJlO'IIIOii )J.;CJie3C, l!0.LI, KaIICYJlOII ii 13 c-rpo._ C \ . • 

xa ( 0111 . ,puc. 5, a), n npocneTe a.111.,nco.r1. Iwo~ic Toto, 

H3llJlCllbl OCTj)0C Ha6yxa1111e C l!OHDJlCHl!Cill C,':l!IH"ll'lll~l.X ~a
K)'OJielt 13 HepBHblX KJieTKax nrnoTaJ1aM11 11eCK0II oo.1acTII 

( He 7 a) 0TeK 0J!HrO]leHJJ.J)0::'.111H C o6pa30B, aHIIC:11 CM. () , , , . 

«,[1,pcna;,irnbIX» cj)OpM (n1. p11c. 6, a), 11.epan110:,1qrnoc ?i-p_a_
uuina11Hc H ro1110re11H33clHH l\!bIWCLJllb!X B0.TJOl,~H i\lllOh_ap;:1,cl 

(CM. J)HC. 8, a), 0TCK CTJ)0i\lbl :,C;\ICIIIIHKa, .. HChj)03 11 .. 10:\IO· 

reHH33LUHI eJ(HllHLIHblX ero T()Y00 11CK, OC00CJIHO Tpy00l(CK, 

pacn0J[Qj{(CllllblX II0JI. KancyJIOII (01. p11c. 9, a), 11a6yx:11111e 

911llJl.ejJl\lHCa ]{())[(H, 0TeK, IIOJIH0Kp013He JlC():\11,1. " 

TTpH fHCT0X!IMl·l·LJeCK0,, HCCJleJJ,0BclHIIII m,1;1~.lCl!0 x~l~l'.b-. 

tue 1111 e co;lep,1<a111-151 p1-160HyKneonpoTeH:~on (f llfl) B h.1e1ha.x 

:,111or11x 13HYT()CHIIHX opraH013 H Hej)13H01f CllCTei\lbl. Ho 60J1CC 

0TLICTJIHB0 3TH H3MeHCiHl5l 13blj)3,KC!lbl B -re.x opra1rn.x, K0TO

pb!e 8 11opMe co11.ep)KaT i\rnoro PHK B nporo1rna~.'1e hJ1e·~o1~: 

I(_ HllM 0T!I0CHTCH: IICJJBHble l(JICTl{II. )KCJlC3HCTblll" 311IITC.•lllll 

jKCJIY tl0'IH0- KH u1e 1111oro TP 3 l<T a ll TI 0.Ll,)Ke,1 y Jl0'I 11o_u )KC,1C3_b~, 

9l!HTeJJHll 6pOIIXOl3 H Tpaxe11, l(J!C'l'l(ll BTOPll'lllbl.X cj)OJl!Il!h,) -

jJOB, CCJ1C3CHKH, 3HJlOTCJ1Hil KanJl,llJJ51p013, 311CHJl,lli\la }Ke.TJy

.U.0'IK0B M03ra, 3CTH,[1,epMHC :KO)KH H ero ]le,PHB3Tbl. H3~1eHe

HHH coJ~ep,1<aHHH PI-ITT npoHl3,TJ5lIOTCH no-pa3110,1y: o:r He-

3Ha•mTeJI&Horo no6Jie,QIICHHH np0T0IIJ133Mbl ,TJ,O no.rnoro 

11p0Cl3CTJlt:HH51 ce. Oco6e1mo C•H.;ll,H0 11opa)KCllbl '!WCTKII 31111-

.'(epJIH!Ca ]{0,J(J,J 11 em JleJ)HD aTOB (pHC. 13, a). 
CoJ1.ep,1<a 1111e JI.e30KC11pH60H)'KJieon j)OTellJl013 ()JJlll) 60-

alee ycT011;1H1JO no m1yrpemmx opraHax. Ori\1e 11a10TcH ·:lllll~ 
HC3H3'1HTCJ1bl!Lle 111MCHCllll51 co.uep)l<aHIIH J]Jlll B H.Ll,pa.x 

KJieT0K Te.x Tl<aHCI\ 13 K0TO!)b!X 061rnpy)Ke11a 3Cp1111CTi151 (6e,TJ

K0BaH) )lHCTf)OCpl!H (1rnenm HC'ICIIII, ~flllTCJIIIJ[ 113Bl!Tbl.X Ka
llaJihI~eB flQlll{ll, CCl\lH.()0Jlllbli:i 3rIIITC.TJllfl ce,1e1111111.;ou), B 11Cp13-

llb!X l{JICTI<ax l'HIIOT,lJlcll\lll'ICCKOi-i o6JlclCTII npll 51UJICllll5lX 

Kap II0l~IIT0JI 1133. 

CJieJJ.yeT II0,Q'ICj)l<ll)'TL oco6e1111oe H3Me11e1111e B CO)(Cj)}Ka

Hllll PHK n 1<JieT1<ax ::in11Jlepr,111ca II cro J1.ep1rnaTa.x B KO,t<e, 
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np11'1ei\1 H3~tN1e1111e n Jll:'JHIBaTax ~n11,llepi\111ca C'r11xc1eT no I 
11anpa"B.11e111110 K rny601<11i\l CJIORi\I 1..:o,1rn. 

06t1apy)Kellbl 0
1
1e11b pe3Klle H3MeJieHirn 'IY'DCTDIITeJihHhlXl 1 

11epBHb!X BOJIOKOH peiteTITOpHbIX 30H KO)J{H, KOTop1,1e 33J(J!IO· f 
LJaIOTCH B BL1pa}Ke11110./.i aprnpocjJIIJlllH H TI051DJ1emrn 1ICTOK 

II HaTeJ<OB aI<con.TJa3i\lbl. lfa11-1e11emrn 'Bblpa,Kellbl 0'IeHb pe3h.O, 

BTIJ!OT!., }].0 pacna,lla HCpBI-11,IX BOJIOKOIIell 1w;1rn 11a lpparJ11e11-

Tbl (ci\1. p11c. IO, a). ITom.,11ue1111a51 apn1poc}mmrn 11 11rpaB-

110111epH1,1c )'TOJ!ll(Cllllll 0611apy,1-i:Cllbl ,l(a}KC 13 BOJIOKIIax Kpyn

llblX i\llICJJl!llOBblX CTBOJIOD ,l(Cj)i\[bl (CM. puc. 10, 6). 311a411-

TCJ!LHO i\lCHee H3i\lC11Cllbl 11epn111.,1e !30JJOKOHI(a pel(CTITOJ)llb!X 

Jon n1-1yTpe1-1111-1x opra11on (MIIOKapJi, aop,:-a, nHIJJ,CBOJi, muu
Ka, }l<eJJy,liOK), r,l(e 11a11,11.e1-11,1 HB TJe1m51 pa3JilHDKe111rn. ITpu 

60JJbWeii llj)O,l(OJl}KHTeJibllOCTH )h'.'i3HH 06Hapy,1rnBc1eTCSI 3~p

lHICTaH (6CJJI<Oi:1351) ,l(HCTJJO(j.>WI 3TI!-ITCJJJrn I-IeKOTOpbIX 113B!1· 

TblX K3H3.TJblteB no11In1 II nCL[Cf!OlJHb[X 1rneTOK, B OT,l(eJJLIIbIX 

CJJylJaf!X MeJJKOKclTieJJbHall )l<HpOBaH ,llHCTporj)1rn IlC·1IeHOIJJl[,IX 

J<JleTOK lf 3TIHTCJIH51 e,l(HHWIIIb!X H3BHTbIX K3113JlbUeB Il04KH. 

)KJ1BOTHL1e, TIO,llBepranwnern OJlHOI<paTHoMy B03,lleikTBHIO 
MHJJ.TH!l\leTpOBbIX BO.TIii C HHTCHCHBHOCTbIO 140 MDT/~M2 Ha 

nponrn,emrn 15 l\lHHYT, He norn6aJJu. Ha6JJ10.[(aJinc1., nnJJe

HHH neperpena, 110 MeHec '13b1p3)KeHHbJC, 'ICM _B npe,llblJlYU(efi 

rpynne. Bo Bcex BlIYTJ)CHIIHX opraHax, J{O)Ke H Hcpni,oi-i CH· 

~Tt:i\le TIPH rHCTuJ!OrJ-I4eCKOM HCCJlC}].OBaHHH Hcu'.i.rr,0.11b1 11e Tel· 

lUie pe31rne COC)',J,llCTbl0. paccTpoiicTBa, !<al{ B ITj)C}].bl}].YII.(CH 

rpynne, HO nee )Ke .[(O·BOJibHO BLipz,r<eHHble. B M03re 06Ha

PY)I<eHo ocTpoe na6yxa1me HepsHbIX KJJeToK, oco6er-rno rn

noTaJJaMw1ecI<o11 06JiacT11, c 11onBJJe1meM B npoTonJiaaMe 

e,llHIIH
1
11!blX BaKyo.Tiei-i, H3pe,.ri:Ka 5JBJie;rn,r I<apHOI.1,HTOJJH3a. 

0Tl\'Ie4el-!bl HepaBHOi\1ep11a51 OKparmmaeMOCTb 11 fOi\lOl'eIJH· 

33UHH MbIWe4HblX tDOJJOKCH l\•f!,fOKap}].a, OTCK CTpOMbl H ro

MOreHH33UHH C,l(l1HH 11Hb!X Tpy60 11eK ceMeHHHKOO (11eI<po611-

03), B HHX )Ke KpOBOl13JllUI II Hll HO,[( KaucyJJo./.i, HBJJe111rn He

pe3KO Bblpa)l(CHIIOH 3Cp H11CTOH ( 6e.TIKOBCH) ,llHCTpocp1rn 

KJJCTOK ne
1
1e1m H 3epIIHCTOH (6e.TJI<OBO/.i) ,1].IICTpoqrnu 3fll1Te

JlHH H3BHTbIX K3H3Jlbll,CD 1101IeK, tie6oJJLIUOe YTOJIU(l'J-1.He 3Jlb· 

BeO.TJ.5lj)IlbIX neperopO,llOK 3a C'IeT ITOJJHOKpomrn H OTeKa. f1pH 

HIITCIICHBl·IOCTH 40 Ml3T/CM 2 TclK)I<e OTMelJaJIH ,l(OBOJlbJIO pe3-

KHC H3MeHel!H5! 'IYBCTBHTCJJbllolX HepBHb!X BOJ!OKOI! pCI(CIT

TOpHblX 30H l(Q)l(H. BOJJOKl!a pC3KO apn1pocjJHJJb1H,I, COJ(ep

;l(aT Hepa'BI10MCp11ble YTOJII[l,Cmrn 11 1!3l!Jlbll3bl 3KCOl1Jia3Mhl. 

4yBC'fBHTCJibllblC BOJJOKOHU,a BllyTpemrnx opraHOD i\IaJJO H3· 

MCHCl!bl. B 11epBllblX KJlCTI<ax 'IYI3CTI3HTeJJbllblX CITHIIIIOl\103· 

roaux y3JJOB, KaK B cJJy•rnc 06JJy 11emrn IO-cc111THMCTJ)Olll,1M11 
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' -. rncT13ope1111c:-1 n1rpou)l.11oro 13e-
P11c. 12. Ha6yxa11.~1c IIIJOTOH.1~3~:~\ ~rn~·rKaX, 13 npyrux l<nCTK3X - 5113-
1UCCTl33 II 3KTOHIICII . 51,ll.pa ~ il . 11ci1po110ll ll Cflllllll0M03roll0M y3,1e 
,1emrn Kap11ou11ToJI113a c rH cm,10 )l.11aw13011e 1301111 6om,rnoi1 1111Te11c1113-
;1p11 o6ny<1e111111 ll MIIJI,111MeTpOllOHucc;10' yBcJ111•1c1111e X360. 

II0CTll. OKpac1<a no , 

. CTI! 100 i\1Wr/cM2, 13CTpe4aJJOCb Ha-
BOJII13MH 11p11 HIHCHCHDHO 11e1"1po110B C pac-rnopem1-

TJ33Mbl OHl,f'Jlbllb!X " 
6yxairne Il))OTOCT, - ', - . r3- B l(CHTpe 1<J1eTKH H 3KTOITIJeH 
eM Tl!rJ)OII}].HOrO ne.L(CCTB ' 5!DJleHirn KapHOUHTOJIH3a C rn-

51}].pa. Mm1rno 6hIJJO ~H.rr.eTb nc. 12). TToCJ<O.TJbKY MHJIJlH· 
6eJiblO OT}].eJlbHblX H0.IIJ101IOB (p ' , .. TO 113';\'ICHemrn 

. - 'JIOlll,310TC51 KOn~eH, . 
MCT!)ODhlC 1BOJll-Ibl JlOI l\!03rOBblX Y3JIOB 1110)KIIO CBH3aTb 
B HepBHhIX 1rneTKaX CllllllllO, ' 

I .,..0()1-'Lll\H l\!examl3?1!aMH. 
TOJJLKO C peoJieIL 1' j , }].OI33HIUIX OTMetJaeTCH yMeHb· 

TTpu rHCTOXIIMH'IC.CK~~·tci2oe6e1rno B KJieTKaX 3!111,UepMI!Ca 

me1111e coAep>KaH1!~ PI I YJ11eHbrne1-111e co,llep>Ka111rn PI-ITT BO 
KO,KH II ero ,uep11,..,aTOB. I HTeJihllO Me11ee 'Rh1))3}Ke!-IO. 

13Il)'TJ)ellll1'1X opr~~~~ 3H~~oax I<JICTOK nHyTpCililHX opraHOB 

CoJJ,ept1<aIIHP. µ.,1 l3 KJIC~OK 3rIH,llCpJ\'IIICa 3113'1HTCJ1bHO 
coxp a11eno, HO B H}].f.ax orre iKamrn ,llHIT TaKiKe on1eqe-
v1v1e1Ib11Ie110. YMeHLIJLJille. C ' ~ I3 KJ1c·1·1,ax ITC'IC!lll II 3ITII· 
J ;- }].IICTpOtpHH ' · 
110 B 01rarax 3CPH'.IC'.,o.I no•1CK H n I1epB!1blX 1rnen;ax !'II· 
TCJlllH flv•BHTLIX ,.1UH6<..Jll,l.lC'B. "BTJellll5!!1111 Kcl()l!OLUITOJIH3!1. 
IIOTa.na111w1ec1<0H O )Jiacrn C ,. ' 

'l'I ll))H 11 ci1CT1HIH MopcpOJIOrH'ICCKHe H3MCHCII,,.. ,.. , 
.rr.e~HMCTpOBMX BO.nH 60.nbWOH HHTeHCHBHOCfH 

.. !IO JI.CU.IIMeTpOBblX BOllH 
)KnDOTHbie no}].~epr~J10~c~1:1~~~~11~T~1e•1e1111c GO i\lllllyT; 50% 
C IIHTellCIIDIIOCl ~!O I I . r )eBcl. 
)KIIBOTHblX nor110.')II C l!jJJJCll!-151\\lll nepe ! 
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r:'"_c_. 13. CpaDIIIITCnbllaH .\apa1nepHCT!IKa fllCTOXIHllfllCCKIIX 1131\ICIICll!li°I 
1'0,Kll (co.u.ep;KaH!IC PH~) npH 06.rlY'ICllllll D pil3ml'lllblX .u.11ana3011ax 

DOml GonbUJOll IIIITCIICIIJHOCTII. PcaKl\llH 6pau1c. 

a - pe3K0C y:-.1eHhlUCliHe C0,.'.lCJHK.1111O1 PI In R 31111JlCPMlfCC II cro JlC))lllJaTax B ~~~g:~' 11: -~,1lOHX KO)KII. C coxpa!ICIIJICf\! pHn B ,r1.ep1rna-rax 311ll)lCJ)MIICa r11y60J{IIX 
X J50· 60.ihll_ np11 06.1) LJCHIIII uo.r111a~111 Mll,1lJIIIMCTpouoro ;1.!!al!aJOlta. YBCJlll4CIIHe 

HHX c·iJ S,1- ~?1_e!lbl~CHII: COJ1.C:1nKclllllH ~>I-In B 31111/lCl):-.IHCe II ero JlCjllllWTax B Bcpx
HX. KO: ~1 x K0,KII c coxpa11e1111er-.1 PHll B Jlepuua-rax .31111,ucp;,.11Ica n fj1yGor::ux rJJ0· 

"' Ilf)ll 06.1p1e111rn IlO.'lilaMII caJITll:O.!CTjl0B0ro Jlll3lla]0lla. Yuc.1w1e1111c X250; 

TTpH ~laKp0CKQ[JJjll('CI<OM HCCJie..a.oBaHHH y Bcex )KHB0TIIblX 

6pocaIOTC51 B r.TJa3a Bblpa,KCI!JILIC ,JBJieHHH neperpc11a B BHP.C 

c~~YJU·ICT~IX pacCTpofICTB (pc3•u:li11110.P TT0JIH01<()013He 1rny-r

p~1IHHX ,opra!IOB H ,\l03ra) H BLipa;•!(CJ-I!I0e Tpym1oe 0l(0'[C· 

JieI-IHe. U\I-iKf,OCl<OTTJlllCC[([[ 0611c1pyiKCllbl 5113.,r1emrn nepHI33C· 

KyJrnp11oro 0TeKa H i\1l!0)i(CC'rne11111,1e ~!eJI:rne Kp0'B0H3JIHH· 

JIH51 B 1\!03.re (CM. j)HC. 5, a)' a TaKiKe B ne•1e1rn, Jier,KH~'.. 

1\li-I0Kap.ue, crpo\-re ceMeHJil!l<OB (cM. p11c. 9, a). 
Ha q:io11e cocyp_11cTbIX paccTpo~icTB on1e,1aeTrn oCTpoe 

Ha6yxam1e nepBHb!X K.JJeT0K M03ra C -TI0HDJICIIHeM 0TP.eJib· 

Hb!X I~_PYHIIblX -aa1<yOJlCH B lIC()BllblX KJICTl<aX rHfl0Tcl.llclMH· 

tiec1<0:1 o6Jiacrn (SM. p11c, 7, a), on!K oJ111r0Jle11;1.µorJI1111 

(01. p11c._ G, z), 11aoyxa1111e, ro~1orc11;-13a1u1H JI 11cpall1I0Mcp

H0~- 0l(p,.Ilil!Balll!C, a IIII0I)la MCJll(0KalleJibHaH il\lI(10BaH 

JlllC f()O(f)IIH l\lhlUIC'dlblX B0JI0K0II 1\III0Kcl(1,'U·l (Cl\!. (11IC. 8, 2), 

On1e'lella 11e60.11,1u;:1,1 :1cp111-1cTaH JI.IICTj)O(i)HH l(JieT0I( IIC'le· 

Jill H 3fllITe.~HH II3BIITblX KallaJILllCil II0'll(H, 

O'!eHb pe3K0 I3Lipail(CHbl 113MelleHII51 1IYBCTI311TCJibllblX HC!)B· 

llb!X B0JI0K0H p~3Jllf'lllb1X ()CLlCIIT0l)IlblX 30II 131IY'I"l)CHIIHX op

faII0I3 (MIIOK~p;l, aopTa, 111-llllCB0Jl, l(f!IJJl(a, il\CJIYJl0I<, M0'ICBOii 

11y31,1pb II Jl().J · I✓!Jl\lCllCIIIIH 3,H,JII0'l,li()TCH II pc:iKo 131,!pa;,1,el(-

:}(j 

P11c. 13. Cpam111Te;u,11aa xapai;:-rcp11_: 
c-nrna rllCTOXllMll'[CCKIIX 113~[C11Cll1II" 

KO)Kll (co.u.epll<allliC PI-lfl) npll 06-
.TI)"ICIIHH U pa3.~Il'!llb1X ,u11ana3011ax 
noml 60JlbWOll HIITCllCll[lllOCTH. Pc-

aKUlUI 6parne. 

B-llOpM3Jlb110C COJ1,CJ)>l\.8HJIC Pl {TI H Slll II· 
ll.CPi'-lllCe K0}Kll 1l ero J.lC\Hl!laTaX 11pu 06· 
.itytJCIIH\l B0JlltaMH ,U.CllH~tCTp0B0l'0 n11a11a~ 

3011a. YBe;111t1e1111c x200. 

11oii apr11po{jrn111111 11epJH11,1:-: 

no,;10I<0IICI.l, 113BIIT0CTII, llO· 

Hll.i!CHIIII <1eT0I< II IWTCK0B 

aKC0IIJI33MLI, llll0l'P.3 pac

na.ue 'f1a qiparMCIITLI OT· 

J:lC'.'lbllblX lll'.()BllblX BO'JIOK0II. 

OJlllclK0 nopaiKCIIIIH 'iYBCT-· 

BIITl'.'11,JlblX IIC'l)llllblX B0JIO· 

!,OH K0il\ll He 0TMCliCII0. 

01111 T0l·ll-tle, !ICiKllble, IIC 

C0D.C[)iK3T YTOJIUJ.e1rnii 11 
1-1an,HblI30B aKC0rIJia3Mbl 

(CM. pHC. 10, z). 
flpll rIICT0XHMHYeCI<HX 

H0-I<IllllClfH0l'0 

6po11x0B). B 
(p:!C'.. 13, B). 

IICCJleP.0BclHH51X 061-iapyn(e

H0 Yi\Iel·lbllleHHC C0).l.ep)I<3· 

IIHH pu6oIIyI<Jle0npoTeH,LI.0I3 

(PI-Ill) B npoTonJia3Me 

KJieT0K nHyTpeIIHIIX opra

H0B H uepm1oi~ CHCTCMbl, 

6oJiee O"flfeTJIHB0 Bbipa)KCH

H0e I3 opraHax, B IIop;-.1e 

oco6e1rno 6oraTbIX PH11 

(Hepm·lble J{JleTI<II, )l(CJIC· 

3HCTbIH 311uTem1i1 ,KeJ1y.n.ot[

Tpa1<Ta, no;.vi-eJiyJL0YHaH 1I<eJ1c3a, 3rnnem,1i1 

K0>Ke co;.1.ep1Ka1me PI-Ill 1-1e yMeHbWaJ1ocb 

B CCi\IellllHK3X 06I1apy,1,CHbl 60,lblllllC cocyp_1-1CTble p;:ic-

~T.pOHC'r-133 B BIIP.e 0TeI<a c·rp0:\lbl, MCJIKIIX Kl)OBOII3.THIHHHil 

ll0JL 1<ancyJ10ii II I3 CT\)0:\le HII'IHHK3, 

* 
* 

TTpll cparrnemrn MOptpoJIOnI'leCKllX i13;\1em:111111, 061-iapy· 

iKHl33NILIX y )l(III30TllblX npII p_efrCTBHH BCCX ,L\!WrI330HOB 

'1-Il'iK()0B0.TIII 60JILUHIX HIITCIICIII3HOCTef1, CJie.n.ycT OT:\leTHTb, 

'IT0 3TH H3MeHCIIIIH II0CHT O,QHOTlll!Hbiii xap;:i1<Tep, T. e. CBH· 

33Ilbl B 0Cll0BII0M C TCilJI0Bbli\l [103,QeiicTBJleM. 
60JibUllle IIIITCIICIWH0CTII 06:1y'leHIIH pa3Jill'lllblX ,Ullana-

30H0I3 i\llll<l)0I30J!Il 13bl3bl'B;:tl0T r116e.TJb )l,IIB0TllbIX np11 l(JlHIIII· 

'ICCl(IIX 5113JlellllHX pc31rnro ncperpcBallIIH. Mopl!lOJIOrH'IC

Cl<lle I13i\ICIICHHH B TK;l!IHX 11 opra11ax 06J1y'lel11Il,IX )IUIBOTllblX 

xa pa l(TCl)ll3YI0T-CH ()CJIO!lll II cocy JlllCTl,li\111 p accrpoi°icTI33 ;'l!H, 
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6crphtM 11at'lyxa1111e"' u oa1,y6J1i-1:'la1(11eil nporon.n.:\3Mb1 m~p11-
llb1x K,1ero1, paJ,111 1Jllbl.X 0TJ(C,/1013 l\l0Jra, 11epan110~1ep11b1111 

OKpaumnaHJtei\r, r0Morett1-1Jat(11ei'i 11 .11rnponoif JJ.11c-rpotjrneii 

BOJIOKOII l\llIOKap,'l.a. O.[l,H3KO, 11eei\J0Tp,1 Ha TO 'ITO TCIJJI0130H 

.3cpcj)eKT Jarymcm,rnaeT 6oJJee Tomme e.D,"BlffH, np11n11ean, nee 

llJi\JeHCIIIITT 0}.(HO\I)' TCTTJI0B0i\lY B03)1.ei'ic-rn1110 IICJ!b3H. 11Mc
lOT i\lCC'ro I[ oeo6em1oeT11 l(Ciicrn,rn l\lllKJ)0B0JIII. H:inp11Mcp, 

11ee!l!OTJ)TT Ila 60.IJL!lllle IIJITCIIClll3110eTH np11 06.r1yqe11rn1 BOJl-

113!\[H Jl.Cl(lli\leTponoro .[l,JlcHJclJOI!a, •ryBeTBIITCJlb'Hb!C 1IIC!)l31IblC 

BOJJOKOHUa 11'.0)lm He H3i\te11m0Ten. B TO )Ke npeM51 01111 j)C31(0 

H3i\IeH5TIOTe5I npl! JI.eikTBllll eaHTIIMCTJ)OBOro II oeo6c1mo MHJI

JIHi\!CTposoro .[l,HanaJOHa. 3ro pa3JIH4HC l\lO)l{HO 061,5ICHHTb 

Tei\!, l!TO l\lHJIJIIIMCTJ)Ol3ble B0J1Hbl norJI0U(aioTeH K0,KeH 

ll OeHOBHOe HX Jl,CikTBHe eKaJbl'BaereH Ha 1(0)1(e H ee 11epo

ilblX iryneTBHTCJ!bHb!X B0JI0KHax (see )Ke oeraJILHble H3MC

HCHH5I no n11yrpeH1rnx oprar,ax H0eHT, TT0-BH.[l,HMOMy, pecj)

JICKTOpHblH xapa1nep). 3ro TT0.[1,TBCp)K.[1,aerrn TaJOKe pe3KO 

Bb!pa)KCHHblMH H3:'IICHClll15Ti\'IH IICJ)l3HblX KJICT0K llIC)l([I03B0-

110'1HblX 'I)'BeTBll'reJJbHblX IICJ)BHblX )'3JI0B, r).l.e 13 l{J1CTl<aX 06-

11apy)l{CHbl HB.rremrn pa3.l(pa)1<e1m51 (1rn6yxaHHe, L(CHTpaJib

HblH nrrpO.'IH3 rrporonJia3:Hb[ H .3KT0ITHH ,i_nep). Heel\lOTJHI Ha 

To tno np11 .nei-ieTBHH pa3Jnl'IHblX .nnanaJonoB NlKB 60JJb

illHX IUITeHeHBHOeTeH Kai( 6bl eTHpaereH pa3HHl(a B M0p(po

JIOrHt1ee1<0/:i KapTIIHC, CJJc,nyer OTi\lCTIITb Ha1I60J1ee 13blpa

;,l(eH11oe .[l,eiiernHe I 0-ca HTIIMCTJ)0Bb!X JJ0.TJH, np11 l(OT0pOM 

J1eTaJJb11::,111 uexo.D, Haerynaer obterpee, rrnprmia nepcrpc"Ba 

60J1ec pe:irrn BLrpa)KCHa H eoey.D,HCTL1e paeerpo1krBa 60J1ee 

OOillllj)IILie. Ha BTOp0M l\leerp eT0HT Jl.Cll,HMerpool,[c 130,TJil!JI 
H Ha TPCTL,CM - il!HJIJJHMerpooui:'i .l(HanaJoH. 

CTene,11, Bblpa,-[(CHHOeTH 61lOJIOrI-i'1ee1<oro .neiicrn,rn MH/{

po130J11! orrpeJJ,CJJ5JCTe5! II l!TeHe}JBHOeTblO, .nJJIITC.1bHOeTblO 
B03J(ciiern,rn II Jl.l!:lIT33C'HOM BOJJH. 

He oeraHanmrna5leb no,11.po6no 11a 6HoJiorw1ce1<0M .3cp
rpcKTC, 'Bbl3b1Bae~10,1J 06JJy 11er111cM 60J!Lll!OH HllTCJICHl3110eTH 

(eOTHH MIIJ1.7JH133TT Ila Kila.l(paTJiblH ea11THMCTp), OTi\le'ffli\l 

JIH II.I b, 'ITO Ta KHe H HTeHeHB 11oeru n pnnO.[l,HT K pC3!(0My ne

perpena 11mo opraHH3Ma, a npu onpcJ1,eJiem1oii .3KCTT03Hl(HH -

K JICTaJJbl!OMy HCXO.l(y. TTpH 3TOM M0p(jJOJIOru 11ee1rne HJMe

llCIIHH B T1<a1rnx H opra11ax )l(IJ·B0TllblX xapaKrep113y10TeH 
j)C3KHMH eoey.nHeTUMH paeerpoikTBaMH, Ila cj)OHe l<OTOj)LIX 
/J,HerpocjHl'!CeKHe H3MC11e111rn '13 IIC!)13110H eHeTCMC H DllyT

pe111111x opra11ax l\lCJICe 3113 1111TCJ!bllbl, 'ITO, TI0-13H.l(IIMOMy, 
06·1,51e11HeTeH 61,1erpo 1lacry11a1ow.11M eMCJJTCJJbllblM lleX0.[1,0M, 

I le 11a6JJJO)(aercn npoJJ11cjicpar11n11an pca101.Hn MJIJ<pormrn 
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B M03f'C II peTll l\)'.Tl0-311,Ll,OTC.'III a JI bl! '.,IX ,;)JICMC~"~~p[j ll~~o:~il:: 
. 110·131Ul,lli\l0M)', .3Ta JalUIITII 

peHHIIX opr aHax, .. ' BOJ~diCTBlleM i\111!(p0130JIH TCJl6113H peaKl(HH yr11eraeTeH ~ 

60JJblJJOii IIIITCIIClrnH_oe~tl:, ' a J' /JH 13eero /(lla11a30lla Mlll(-
Ta1«rn 1<a1n!l11a xapc11\fCf)ll ,. , ,,. 

P"3t<II M Te11J10:JhlM atlHJ)c1\I OM . 
J)OBOJlH H o6yeJIO~J!Clla b~M n~porOM o6Jl3}lalOT MH.1JIIHteT-

60J1ee Hll3Kll~I reITJJOl3 ' ll0JJH0CTL>IO 13 K0,Ke, 
. blC 130Jllibl, K0TOJ)ble, nor.TJ0UJ,afleb • -

PO? ' / n ee 4yl3eTl311TeJJbHble Hepnm,te noJJOJ<Ha, pa3 

;;

1

~~1:;~

1

~~x l:; l3LIJblBaH 1rnre11e1rnHb111 n~~~:
1
~n1~~~:e~B 

8
~

1
~ 

acJHPepeHTHbll\lv l30JJO;rnoa~:p!~o e~
1
p
1

:::
11

~1~~~!~1TeJ!bll;H mrreHeHB-
me 13 rOJI0BII0H 11103, · ,.., • · · ow 

6 l (40 i\lBT/eM2) ,'l,IIHal\lHI<a re;1111epaTypH .. 
11oer1-1 0 ,riy 1em'.H er •16eJ1,IITbeH B T0lll, lf'fO HIITerpaJlbHL111 

_peaKUIIII'.' 1:~13)~)~·;~~ 6o~ee 13blpa)KeH npH 06JIY'ICIIHH eaHTH
fCTTJ10130[1 'I rJJOll(aHeL T0J!bl<O lJa
i\leTpOBblMH BOJJHa~IH. no~~e.r~I·~l~6)!;eo Bbl3;1BaJOT 60Jlbllry10 
eTHl!HO B KO)J<C II TTf)OIIHKc J,., i ' Ha'IIITL'IbH0l1 HH-

TeMneparypH)'IO peaI<U,HI0
3
a'1~l{~t~{ ~e~~~~J:eJ(eTBeltHOro ,'l,eJ'.i-

TCHCHBII0eTH, o•IeBIIJl.110, , 

~IOperyJlHUII0HHble 11,Cllfj)bl. 
eTl3115I Ha TKaHH II Tep, , po-·"· "0'"1 Tn 0!!ll r1pa1nH

1
1ceKH 

4To KacacTeH .ueu,1~1cr Do,.-.. 0 "'' • -

6 . o·,·e 11 IlJ)0HI-IKaH B my I., Te,TJa, eoneeM He rrorno1na10TeH B K h\ ' nnM 
B613bJBaJOT TCI1JIOB011 ::HpcpeKT npH 3113'1HTE'JlbHblX . 

f.riaBa 2 

MOP<l>OJlOfWIECKHE H3MEHEHH51 y )KHBOTHblX 
llPH ,ll,EHCTBl1H YI(B 60JlbWOH HHTEHCHBHOCTH 
(69,7, 155 " 191 Mru) 

Il HOK anrn:,1 B03,ll,eikrnHH YKB (69,7 Mm, HHre11e11s-
p11 O.[I, r:.060 H 2000 13/M) eMepTb )KHB0THblX HaerynaJla 

HOeTbJO O TTpH ne1·pb!TIIH 06-
llJ)H Bb1pai1<eH111.,1x 51H.TJemrnx rreperpcsa. po13\0113riun11HH 
Ha )Kellbl pe3K0e 110J1ll0Kp0Blle, ille:[~{[[e ]( " -

B i~Jre, n11yrpem111x opra11ax II n1,1pa,hc1111oe Tpyn11oe ?1<~-

11e;1em1e. TTp11 1\IIIKpOeKOTTll'IeeK0M 11eeJie!l~.13allllll 06I1ap~, 
)l'Cllbl 13bll)cliKeHllble eoeyn11eTblC paecrpo11eTBa 13 ~1?31 e 

' • ,· · {)l)'1[0UJ.llee51 13 pe3I<0i\l IIO;IH0-11 1rnyrpem111x: opra11ax, 3c1Km < 

KJ)0BIIH nep,;naeI<VJITTf)HOM 0TeKe B JlCfKIIX, M03re, nelleHH, 

' · •. "l(C 0TCl<C CT!)Ol\!l,I CC'i\lC'!IIIII· 0TeKe erp0Mbl I\III0!<api1.a, a r,1I\/ . . 

1(0B II I\MI0iKeC'rne11111,1x ,11ep11BaCKy.u1p11bJX KJ)0l30113JJIIHlll'.HX 

13 l\103"C JlCrt(IIX rfClJCIIII, lf0llJ(aX, l\lll0KapJl,e II eel\JCllll51Jl(c1X. 
' 

1 

, ' 1exoJ1,a ('1CJJC3 MH-BcJJe).l.ernue 6b1eTporo eMepTeJibHOro I . 
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11yT) 11p11 OUJl)111e111111 lllt're11c111111ocT1>10 GOOO nfM ;u1cTpoljJ11-
•1ec1rne H3i\1e11c111151 Bo a11yTpe111111x opra11ax eute Ile ycueua
Jlll pa3Bl!TbC51 II 661.rll{ IIC311,l'llITCJlbll1.,l. B 11epn•1IblX KJICTKax 
pa3.'llfllllb1X OT.IlCJI0I3 i\l03ra 11a6J!IO,'lcl,TJOCb 0CTpoe 11a6yxa-
1111e np0T0IIJla3;\[bl. 

1:PII 06J1yl!e111m YKB 1111Te11c11B11ocT1,10 2000 n/M c uo.r11,. 
1lle11 npO;l_OJDI\IITC,'lbHOCTblO )h:IIJH[[ (JJ.O 3 •racos) Ha <po11e 
orrncaHJ-lblX BbllUe C0CYJJ.IICT!,IX paccTpoi'.iCTl3 .ll.!ICTpo<jrnqec,rne 
l13~!e11emrn B HCJ)BHblX l(JfCTKax 1\103r3 H B11y-rpeH1JHX opra-
1-1ax IICCKO.TJbl(O 0'fl!CTJIIIBCe BblJ)cl)h'.Cllbl n B!l,lle Ha6yxaH1rn 
II BaK)'OJlll3alUII! IIJ)0TO!lJifl3;\[bf IICJ)Bllb!X l<JICTOI( Ta.1a:--ro-r-11-
IIOTa.TJa:\llflfeCKOH 06,TJaCTlf. 8 11)'BCTBIITCalbllbIX 1-lC!)BllblX B0-
.'IOl(I-13X KO)K1H H lJ)'BCTBHTCJlblfl,IX B0JIOl(QJl[(f!X M}IOl<ap.n.a, 
KIIWC'IHJ!Ka, l\!OlfCB0ro Tl)'3blp51, llfllllCBO,li.a H J(p. OTMC'!CHbl 
pe3KO Bb1pa)Kem1M1 <1prnpocp!IJ11,IH, 11ep<1B1I0Mep 11 r,1e na6yxa
n,rn ,~ HaTe1rn a1<conJia3;wu (or. p11c. 11, a). 

Ha11J1,e1-11.,1 ro:'lroreHH3au.;rn, 11cpaH110Mep11a51 01<pam1rnae-
111ocTb Mbll.UClfHbIX 'B0JI0I<0H illl!01-:ap.n.a II m16yxa1rne HX 
(c OTCl<O;\[ CTJ)OJ\lb!), 3Cj)HHCTaH (6eJI1rnnaH), a HHor.n.a )l{H
poBa51 .lUICTpOcj.Hrn llC'ICII0'IHblX ·KJICT0K H 311HTCJll,[5J ll3•BHTb[X 
KaI-IaJJbl(eB. 

TTp11 o6JiylfefHIH ;,KHB0TllblX YKB ;11-1ana:.io11011r 155 Mn1 
C HHTeHCHI3HOCTb!O 1000 n/111 II 191 Mri.t C IHITC!ICH'BH0CTbIO 
700 H ,350 n/,,r orepTb 1raCTynaJia •repe3 17-200 ;~nrnyT 
(B 33BHCHi\!OCTH OT HHTCHCIIBII0CTII 06Jiy•ie1111n) C Bblj)il)Ke11-
llbDIH 5JBJteHIHii\lH neperpena. O611apy;,1,em,1 5!13J1e1-nrn, no
.llo6n1.,1e om1cam-1b1M Bt.1ure, 110 60.TJec 11Jne11crrnno n1,1p;i
;.r,e11ub1e. 

Ta,~~M o6pa30M, np11 B03,J.eiicrn11u 00Jlbllll!X IIHTCIICl!B
IIOCTCH YKB (5000, 2000 H 1000 n/111) u J(HanaJ011e 69 7 155 
11 191 Mnt 6bICTpo nacTynaeT O!CfJTCJibliblH HCX0Jl; np~ HB
JieHHHX Bblj)cl)Kem-,oro nepcrpe13a y )fi:HD0TJ-Jb[X lli'I0JIIO.ll.illOTCH 
pe_3I<He C?CY.ll.I·lr.Tbie paCCTj)OHCTDa (nOJJIIOKpOBHC, nep,rnac
K)·Mlj)ll~fl! OTeK lI l\1IIO;K~~rnen111.,1e 1<po13011Jmrn 111rn). Ha q.rn
He COC)'JJ.HCTblX j)clCCTJ)OIICT!l 11c16.1J10.n.c110TC51 11epC3I<0 13b1pa
)KCil'.ll,!C JU-lCTpocjm,,ec,rne 113Melle!l[1H 13 llCf)BHblX J(JieTl(;JX 
i\1031 a, il!bl!!JC 1fllblX B0JIOli:llclX i\11[01<3p)J.a H llpyn,x napc11-
XIDlaT031iblX opra11ax. 

fl j)H 60J1bIUeii fl !)OJ(0JT)IOITCJ! bl)_0CTII ;,1<11311 H (JlO 3 'l aeon) 
Ha cj:Jo11e COC)'.llHCfblX j)flCCT{)OHCTl3 B HepBIIOfi CHCTeMe 
H Bll)'Tpe111111x oprauax, ll0Jl06111.,1x 0lllICaII!ILIM 'Bbll11e, OT· 
,\le•ra10TcH OOJJee 0T'ICTJIHBl,IC JlllC'rpo<jHJ11ec1rne 113Me11e1111H 

~ IICJHlllll,IX l<JI~·~·,rnx, X0J)0UJO IJL,IJli!)l((.,'.fl(,I HBJ1e111151 pa3,llpa
,Keflf!H IYBCTBH I CJlbllf,IX IICJ)BllblX B(').101<011 l<Oil(H H BII)'TpeH-
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lIIIX opraIIOB. Hai'l}lCIIbl 511.lJICIIIISl J.l!ICTJ)O(!Hlll B 1111,m1e'1I1b!X 
B0Jl0I,1-taX !'l'IIIOKaptta, ce11rnpo,rr.110,r 3ll11Te.'IHI! CCl\!el-lIIHl<OB, 
l(,TJCTK;]X 11e4e11H, 311IITCJIIIH H3B11TblX KclHilJibUCB 110'11{1,f. 

rJJaBa 3 

MOP<l>OJIOrH4ECKHE H3MEHEHH51 Y )KHBOTHblX 
nPH Jl.EHCTBHH KB H CPEJl.HHX BOJIH 
60JlblllOH HHTEHCHBHOCTH 

fpynna 1. TTpH o,ll1101<parno:-.1 o6JJy4eHHH KB 6om,111or1 HH
TeHCIIIHIOCTH (9000 n 5000 B/M) Cl\!epTb )Klli30TllblX JiaCTY· 
naJJa npH HBJJeI-IH5JX 1.1b1p,m;elllroro neperpena lfCf)C3 10-
1000 Ml!H)'T. TTpI! BCKpblTIIII 0611apyih:Cllbl n0JJII0Kp0Jllle l\103-
ra JI M5Jrf(IIX M03f0Bb!X 000~10lfCK, :11emrne Kj)0B0H3,'1115JHH51 

8 Mo3 re II o60J1otr1<ax 11ro3ra If cepo3HblX o6oJIOlfl<aX. Pe3KO 

Bbl pa }!(CHO Tpymrne 0J<0 1ICIICHHe. 
TTpH il!HKp0CI<OnI[lJeCl<0M HCCJl~C,ll0BaJIHH OTMC'IaJl,HCb 311~

'lHTCJlbllblC C0CV.UHCTblC paccrp0HCTBa 'B M03re H nccx 1myr
J)CHIIHX opraHaX B BHJlC IIOJlI!0l<p0BIIH, CTc130B, nepIIB3CK)'
JIHpHOl'0 0TeKa, MIIO)I<CCTBCHIIblX _:1ep1rnacKyJ151J)Jl_bIX, Me,JI:rnx 
11 60J1ee K!))'rll-lb!X Kp0130H3.'11151IIHH 'B M03re, l(QlJ[~ax, ne !CIIH, 
JlCfJ(l,!X; B nocJle,Ll.I-IHX 11Me.'!H MeCT0 I<p0BOH3JII1511-IH51 'B npo

CBCT 3JlbBe0Jl ( CM. J)HC. 5, z). 
:-; pll C,m. qJU~I JiaCTYIIJleHHH Ci\!CpTH ,llHCTJ)O(j.JH'JCCKHe H3-

i\teHellltH B HepBHblX I<JieTKaX H Bil)'TpeHIIHX oprauax HCJl!a
'!HTCJlbHbl. TTpH 60j!bllleii npO.D.0JI)KHTCJI.?HOCTH )KH3HH Ha 
cj.loJie 'flb[f)il)I<eHHbIX cocy.n.HCTblX pacCTp0HCTB 1ia6.110,llaJIOCb 
0CTpoc 11a6yxa1me uepn111.,1x KJICT0K pa3JI~t!HblX OT,lleJIOB 
l\l03ra c 133K)'OJlH3aI].HeH npoT0IIJla3Mbl B 11enp0Hax rHfiOTa

Jl3l\l)'Ca (cM. pHC. 7, 2). 
I-IapH.llY C 3TIIM 0611apy,KeHbl pe3I<O Bhlf)cl)KeHHaH aprn

po<j:JHJill5J0 H 1-1epan110111ep11bIC 11a6yxamrn B 'IYBCTBIITCJibHblX 
11epBHblX 130Jl01<0111l3X Illl)'Tpemmx opraHon II KO)l(II pa3J.~114-
llb1X pc1tenTop111.,1x JOH (cM. p11c. 10, D). KpoMe Toro, 11a11,lle-
111,1 roMorCHJl3JlU151 11 11cpas11or.1ep11a51 01<paL1.111Baei\l0CTb l\lbl-
11.1e<l][blX B0JI0I<0II ;\IIIOI<apJJ,a. OT11IC'leIIa 3Cp1111CT351 (m1or,11.a 
II }f,H))OB,HI) .u11crpocp11H OT.UCJibllblX rpyn11 ne•1eHO'IllblX f(JIC
T0K H 3ril!TeJJII51 113B11TblX J<aHaJ!blleB llO'ICI<. 

C.'!e,llonaTe.TJ1>110, npH 06.TJy,1e111111 KB 60J11,rno11 HI1TeHCHB-
11oc1'11 (9000 II 5000 n/ilI) co C~IeJHeJlbllblM I!CX0.U0M 'B nepH
O:l OT 10 .n.o 100 111111-fYT II Bbl))J)KCHIIL,fl\111 HBJ!Clll!Hi\111 nepc
rpesa 111opcj:,0J1or1!'rec1rn n 11cp1rnoi"1 c11cTe111e H n11yTpem111x 
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01~~·a11ax 0611apy,K)_1Ba10-rcn OCTpb!C pe31-;o Ilblpa)KCll!lb!C co

q/lllCTb!C p acc1yo11crna II 11epc3 K !IC JlllCTPOlp1111ec1<11c 1131\Ie

:1~-IIIIH 13. ~Ie!)Bllb!X K.1eTKax, i\lblllle•111b1x 130JIOKllax lllllOKap

~lcl !' npyt 11 x nllyrpeu1111x opra11ax. HMc10-r 111ccrn Bb1pa11<e1I-

111,,e_ 5113.'IC'.l_ll5l pa3npa,KCIIIIH 'IYBCTB!lreJJbllblX 11.;pnon 1(0)1(1( 

II 'IYBCTBII I CJlbllblX 130JI0K0IICU nuyrpemmx opraJ-IOB. 

. TTpu 06.r1y•~cmm 60.'lbrnmrn 1111rc11c11n11ocTHMH KB 11 
YKB 

CfllpaIOTCH fJcl3JlH'IMH 13 MOpc!)OJIOrJ!lfCCKOH Irnpnme np11 neii-

. CTB,IIII 0?,0HX Jlll3flil30IIOB. Be3r'le npCB3Jllipy10T cocy.u,11cTbl~ 

paccTpOIICTBa H HCfJC3KHC n11crpoqm'-lec1rne H3MeIICH!HI 

C pa3npMKCIHICi\( '-1)'13CTBHTe.rJbl!b!X HCpBHblX DOJIOKOH pa3-

.fllllJHb!X peu.enrop!Ib!X 301-I l(O)KH 11 !3H)'TjJCHll!IX opral!OB. 

, ?n11a1<0 cos.naerc51 nne 11aTJ1eHHC, 'ITO HS!IIeJ-ICHHn 6oJiee OT

~C:JIIIBO 'Dblpa,Ke,11,1 H pa11ee HaCTynaJOT npH 06J1y•1em1h 

h.B. 3To conna;:wcT C KJIHHll'ICCKIIMH .LT.31II!bll\[H O 6oJiee 

paIHICi\l CMCpTCJlbl!Oi\l HCXO~'lC npH 06Jl)''Iemrn J'l(B ' 

fpynna 2. O6JiytiCIIIIC cpc,/],tll!MH BOJIH3MI[ HII:fCHCIIB

HOCTb!O 8000 B/M. l.JTo 1rncaeTcH cpe;:u-1cro miana308 a panuo

l.lOJJH, TO Hai\! lie npencrarrnH,TJOCb B03!1[0}KHblM rIOJIY'IHTb l1H

~C-IICHBHOCTJI (Jl3)KC npH .ll.JIHTeJibllblX H0I3TOpHb!X o6Jiy•iCJnt

• x)' KOTOpbIC MOl'jJH 661 Bbl3B3Tb neperperramre opra,r••l3Ma• 

co C~\l:pTeJlbllLIM IICXO]l011!, TaK 1(31( IICllOJlo30Bam1b1e 1-IaMH: 

11anpH1KCHI10cn1 r!OJl5l no 8000 B/M 5JB.TJ?.JIHCh Jltllllb no OroM 

;enJJOBoro 3lj)cpeKra. TTo3T0111y 1303;1,ei:icrn11e .Il2HHoro ;:Siana

._oIIa BOJIH 6yJ1.er o6cy,KJLaTbCH B pa3J(eJJe TTOCB5llllCWIO,'r 

XpOHII'ICCKOi\lY JLCflCTBHIO M3JlblX HIITCIICHdH~CTeH, He B~,;36;'_: 
Ba1ow.11x re11J10130ro 3Cj:>cpeKra. · 

fJ1aaa 4 

CPABHHTEJibHA~ XAPAKTEPHCTHKA 

MOP<l>OJIOfHllECIUIX 113MEHEHHh nPH LJ.EHCTBHH 

PA3JIHl/HblX D.HAnA30HOB PALI.HOBOJlH 

60JlbWOH HIITEHCHBHOCTH 

TTpe.u,CTaBJJHJIO IIIITepec COIIOCTallHTb M0pc])OJIOrl1'1CCKI1e 113-

!IICHCIIHH 13 pa3JIH 11Hb1x n11anas0Hax MKB YKB I(B , . _ 

l!HX BOJJH. ' . ' .i cpe;:(. 

B_ 11
cpBoi1 ccp1111 Mopq)0.1Jorn•1<~CK11M HCCJie!l,onarmHM no;1,

Bcp1_aJ111cb oprcl!IL! II TKclllH j/Olr:lOTl!blX (305), 06J1y•1c1111LLX 

13 j)33llb!X .ru~_a11a3011ax 3JICKTj)OM3l'l!HTHblX BOJIH paJl.HO<Ja

CTOT OOJlblUOH HHTCHCHBII0CTH: a) MHKpono.,ni°aMH C HHTeH-
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ciiirn6cn,10 oT 40 no 100 i\IBT/cM 2, 6) YKB c 1111Te11c111311ocTi,16 

500() II 2000 B{i\I; B) l(H C HIITCIICIIBII0CThl0 9000 II 5000 B{i\I. 

Bo DCCX rpyI1nax )l\llJJ0TllhlC nor116aJIH C BblpaiKCIIJll,IMII HB

.'IC!ll!HMII 11cperpena. TTp11 lJCl([)blTHII ·ll!)CJl(JlC ncero 0611a

py>Kl!Di1CTCH pC3l<P Bhlpcl!I<CHH0C rpyrmoe 0K0 1ICJ1e1111e. Pe1<

Ta,111,11an Te~rnepaTypa Tpvna, KaK npaBIIJIO, pC3KO r!0ilbtllle

Ila, Jl0CT!ll'35l 40-44°. C.1rn311cTaH 06o'JJ0 1!Ka IIOCa ClllllOUIHil, 

KOttrn J1 a noK, ylllcii 11 xnocTa pc3 KO rI111cpcM 11pona 11a. O·n,1e

•1,uoTCH pe3K0C ll0JIIIOKpOBHC l\103ra II MHl'KHX M03rQl3blX 

O0OJJO•ICK, a T3IOKe i\le.111rne T01IC'IHblC Kj)0BOH3JIHHIIHH ll0A 

cepo3HOi-i 060J10'-IKOii KlllUC'l!llll(a, nJJeBpoii, nepHKap.u,oM, 

B Cllll3IICTOi'1 o6oJIOlJKC )KCJIYJU<a, M5ffKHX M03rQBbIX o60JIO'l

KaX U TKaHH M03ra. TKaHb M03ra TI0JIH0KpOBHa H ore,ma. 

Mb!WIJ,a cep.r1.u.a, KaK npaBHJlO, IlJIOTH0BaTa, fI0JIJIOKpOBHa. 

fletieHb pe3KO fJ0Jll!OKp0BHa, !HIOrAa C )KCJITYWHblM OTTeH

K0i\l. CeJJC3CHKa pe3KO nom-IOKpOBWl, C nonepxHOCTII pa3pe3a 

CTCK3CT )Kll.ll.KaH Tel\IH35l Kp013b. TT0,11m Il0JIHOKp0l:lHbl, JlpH6-

JI0il3Tbl, Kancy.ila CHUM3CTCH JICfKO. 

ll pH MHKpOCKOTTl!L!eCK0l\( HCCJICJJ.OBamm B uepBIIOH CHCTe

Me II no 11cex Buyrpemmx oprmrnx 1-iaumo]laJIHCb sIIa'IHTeJib

Hbie COCYAHCTblC paccrpof1c-rna, 33KJI!Ol!310U.1,HCCH 'B pe3K0M 

fl0J!HOKpOBIIH, BbipmKCllll0M nepHB3CKYJIHpHOM OTCKe 11 MHO

)KeCTBCHHblX Memrnx K!)OBOH3JIHHHHHX ll CTfJOMC ceMel!HHK0B, 

i\!03re, lvlHOKapne, JICrI<HX, f!ClJem1, no 11Ke H CTClme KHWC'l-

1\lll(a ( cM. pw;. 5, a, 6, 6, e). B l\I03re 0TMCt1e110 pcs1<0e 

TIOJIJ\OKp0nHe Ii OTf::K K3K i\'I03fOI30li TK3Hll, TaK 11 l\!5lfKHX 

i\l03f0Bb!X 060.IJO'ICK; Ha·'.inellbl }lBJICHIIH CTasa, 11ep1-mac1<y

JIHJH!bli°i H 11epn1ieJ1JIIO.:U!pllblH OTC!(. O,r.1.110BpCMCHHO 061-ia

py,KC!lbl ll3MCHelIE5! OJrnroneHnpornHH B BHJLC ee 0TCKa C o6-

p a30BaH!ICM TaK H33blI33Cl\1blX npe11a)KHblX J(JleTOK (no 

TT. E. CHe:::apeBy), 1no coornercrByer ocrpL1M cocyn11cTbIM 

paccrpoi-icrna~,. conp0B0)l(.ll.310lll11i'IIC5l OTCK0M M03f0B0H TKa

~111 11 11apymem1eM BOAH0-co.11e13oro 06Mu1c1 (cM. p11c. 6, a, 

6, 6, 2). 
Ha rrepBOI\I MCCTe CT0HT nopa,Keane HCIITpaJJbllOfl uepB

H01! enc <"Ci\!bl. TTp11 c1qrnc1<e no H11ccJ110 H rHCTOXHMH'ICCKOH 

peaiui1111 Ha p1160HyKJICOrif-OTCIIAbl 1rni-i]lC!lbl ll3MCHeHHH 

B Hepum,1x 1rneT1rnx pa3JIH'IHbJX OTJl.CJIOB Mo3ra, 11an60J1ee 

!3blp3iKellllble I3 r11110Ta.1Jai\111 11ec1<0ii OUJiaCTH II 33KJJIO'l310-

UU!CC51 B OCTpOi\l 11a6yxamm ll!)OTOf!Jl33Mbl uepBHblX KJICTOK 

C ;)acTnopen11eM THrpoun11oro BCLU.CCTI3a H 3Hc1llllTeJibllblM 

y111e111,wem1eM conep,Ka11HH p1-16ouy1rneonporeunou. B cJJy

'IaHx C 60JJbllleH np0A0JDIUITCJlbllOCTblO )l<H3IIH 13 npoTOrIJI33-

l\lC 11a6yxm11x HCpI31IblX I<JieTOK OTMe11e110 IlOHBJICIIHC Memmx 
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BaKyOJiei'\, cortej'>}IU!Mo~ K0TO!Jbl.X lie ,ll.tlBaJl0 rtOJlt))I{ltTCilbHO!i 
peai-;1.1,1111 11a )Imp (cl\!. -p11c. 7 a 6 a "') n ,,., , ' J l C, • 

0A00Hbie )l,e 113MeHelIJIH (cocyJtI-ICTbie pacCTpoiicrna 

Ii JI.I·ICTpocpn•1ecKIIe 1131\lelleHI-rn 11epBHblX KJieTOK) npoucxo

JtIIJIII 13 CTTIIHIIOJII l\l03re II 11_)'13CTl3HTeJibllbIX Cl11UJHOM03f013b!X 

Y3Jiax H 311cl'IIITCJII,IIO i\lCIICC ,()t,(JII( 131ilj)i1,,KeHbl 8 nercTanrn
HbIX 11cpn111,1x y3J1ax. 

~~I;\ BT0pO.ill i\~CCTC II0CJIC nopa,KCIIIIH ltCIITj)aJ(bllOii 11cpn

lI0H _u1c:eM~I C1011T 11opa;r.;em1c MblllJJtI,J CCj))tita. IlpH MIIK

pochOTTH JCChOM HCCJie)lonam111 l\JblWLtbl cepttita 1rn6mottaeT

C51 11epa13ll0i\IC!)l-Ja51 0Kj)31l!J-l'BaeMOCTb MblllICl(HbJX 130.JJOKOH 

MIJOKaptta: OJI.Jill 130J10KHa 0KpauumaIOTC5I 011eHb HHTCHCHBH0 

ro,~ore,m3up,,on aHbI, -repmo-r 11orrepe1my10 11c•ieplJeII HOCTh: 

~P) me, IIaooopo-r, 6Jie,JJ.Hbie, c xopowo 131,1pa.1Ke1-1Hoii HC1Iep-
1eHI-IOCTbJ0. H11or)la H711eeT MeCT0 l\leJIKOKarreJibHa51 )KHpo-

B3_51 JtI·lC'rpOcpirn OT)leJibl-Ib!X Mblll!ClJHbIX B0JIOK0Hel.I, (CM. pile. 8, 
a, 6, a, e). Ha TpeTbeM Mee-re CTOHT nopaiKem1e ceMemrn

K0~. B ce~l~HI-IIII<ax pe3KO Bblpa,I<el-Ibl TT0JIHOI<pOuHe II 0TeK 

Me,:<yT04H0II TKaIIH. B 0T)leJibHL:X Tpy60lfKax ceMCHHI-IK0B 

'laI.1.1,e pac!l0JIQ;.((CHHbIX 110,ll. KancyJIOH, OTMC<JaJOTCH ,ll.IICTpO~ 

cp1I51 Celv151_POJtHOro .3flHTCJIHH, a 111-I0r,ll.a 11 HeKp03 -rpy6011eK 

11.'lll 13blfl0r 6em<OBLIX l\IaCC u npocneT 0TJteJlbl-ibIX Tpy6o'!eK 
( Cl\!. j)HC. 9, a, 6, 8, e). 

B .1erO'!HOH TI<aHH pe3K0 Bblpa)KeHbl llOJll!OKpOBHe H 51B

Jl~I-!115l nepn_BaCKYJinpH0f'J 0TeI<a, MeCTclMH MeJJKHe neptrnac

K)J15lpHbIC Kpono113JIH5IHll51 H 1<p030HJ,TJH51HH51 a npccaeT aJib

ueoJI {CM. pHC. 5, 2). J,fHor.u.a o6aapy)l(11[l3CTCH 043l'OBbI([ 

0TeK 3JlbBCOJJ. HapH.U.Y C .3Tlil\l HMeeT MeCTO 0'!3'.'08351 .3Mq)lf-

3eMa. TI<aHb r;e<!eH!I pe3K0 llOJIHOKpOBHa, HH0r.u.a OTC'-lHa; 

11pH 3TOM 0Tllle4alOTC51 ,iJ.HCl<OMil.JICKC31.~HH 11ClJCH04HblX ua
JIOI< H pacumpe1rne Il.j)0CTf)aHCT3 ,lI.Hcce. Ile'!eHOlfllbie KJICTI<l1 

mioyx,rnre C __ 6.'leJ\110 Ol<pa111eJIJ-Ibll\·i11 51Jt()3MH H 3CpH!ICTO(I 

npoTonJ1aJMOH. Hap5i_Uy c TaKHMH KJlCTKaMH ncTpel!aIOTCH 

KJICrKII C HIITCIICHBIIO 0KpaweHIIOH npOTOIIJI33MOH. 8 ll0'!

Kax na cpo,He pe3Koro noJ1110KpOBHH If mrne1-111i1 nepu1.1aCKy

Jrnp11oro 01CKa C MCJll(lll\111 11ep11nacKyJIHpHblMH KpOBOH3JIH51-

llll5::'IH C,TJa~o r;,1,,pa,1<CHbi Hl3JieIHIH 3ep!IHCTOH (6em<011oii) 

,CT.HZ: rpo<.pHH :o!Ill-1'1 CJIH}I 113l3HTblX I<aHaJlbJ.tCB. 8 ceJie3e1me pe3-

KO n1,1pai!<CII0 fl0JIII0l<p081-IC co crepTOCTo!0 p;1cy11Ka (j)OJIJIH
KYJI0B. 

Heo6XOJtHMO IlOJI.1!Cp1rnyTb, l[TO npH 0JI.HOKpaTIIOI\I o6Jiy

'ICIIHH pa)ltlOB0JillaMH 6'.lJibllIOH HIITCIICI-IBIIOCTH lie 11a6J110-

ttae~cH np0JIH<pepaTHBl!aH peaKl.tHH MHKp0rJIHH B M03re H pc

THKYJI0-.311,ll.OTCJJHaJ(blll,IX .3JieMCIITOB ·n nc•1en11. JlO-BHJJ.HM0-

44 

MY 3Ta 33lltl·ITIIO-IlpllC!l0COUIITCJlbllc1H pcaIUtHH yrne-rae-rCH 

130~.u.eiiCTB 11eM pa,ll.JIOBOJI II 6oJI bUJOH 11IiTCIICI-113110CTH. 
IlpH 06Jiy<1e111111 60.Tlbl.UIIMH HJITCHCIIBII0C!HMlf KaK Obi 

crnanrnnaIOTC5l pa3Jlll'IHH B i\!Op(j)OJIOrll'ICCKOH I<apn111e npu 

BOJ).I.eikrBIIII pa3.Tll-l'lllblX JI.Halla30IIOB B0Jl,)L flpeOUJlcJJl.310~ 

pe3K0 Bbtpa)KCIIIlblC cocyJtllCThle pacCTpOHCTBa 13 11cpn11011 

CIICTCMe II nnyTpCHHl·IX opra11ax. ' 
Ha cpo11e Bblpa:-KellllblX cocy,a.1-ICTblX paccrpoikTB ,ll.HCTpO

cpI-l'ICCKIIC H3MCIIeI-lllH B 11epBHOH Cl!CTCMC 1-1 n11y-rpelllll1X ~p
raHaX 1-1e 0'lel-lb pe3KO Ublpa)KCJlbl. 3TO, f!0·BH,ll.Hi\101\!Y, OOb· 

HCil51CTCH TCM, 1!T0 0!111 J-Ie ycneJ111 pa3BJ-ITbC51 BCJieJtCTBHC 

6bIC1'!)0fO 1Iac-ry11JIE'IIIIH C~Ie!)1·eJibH0r0 HCXOJla H OObi'IH!:>IMll 

l\!Opcpo.11orll'ICCl<l!~lll ll!eT0JlaMli C.TJa6o yJiaB.TJHBaJIHCb. Oiu1a
]{O [lCC ;i.;e l\l0iKIIO 06uapy;1rnTb IIeKOTOj)i.>IC 1\-!0pCpOJIOrll'!e

Cirne oco6e1rnocTH, xapa1<Tep11b1e JtJIH onpe;teJiem1oro ;tHa-

1Ia301-1a BOJIH. Hanp1-1Mep, 11p11 J:lCfICTBI-II·I i\lHJIJIIIMCTponoro 

II caHTli MCTj)OBOf() ,ll.ll aIIa30H0[l 1iame BCTpe<IaeTC51 HCKp03 

OT;te,TJbHblX -rpy6o1leK CNICHIIHK0B, pacnOJIO)KCHIIblX no.rt 

i,:ancy.11011 (cM. pHC. 9, a, 6)' a npH JI.Ci1CTBIII-I JlellHlllCTj)OBOfO 

11 YKB ;t11ana3011a nopa)Ke1111e ce111eHHIIK0B 60J1ee paaHo

~1ep110 11 npeo6J1a,rlaI0T cocy.u.ncTbie pacCTpoHcrna B HX 

TK3HH ( CM. j)HC. 9, 0, 2). 
To111<11e rHCTOJI0fHlfCCKHe MCTO,ll.bl HCCJIC,ll.0BaH!l51 (.3JICI<-

Tlll3HblX OKpacoK 11epBI-IOi°I TI<allll II l!CCJJeJI.OBallll51 pe1.1,en-ro

poB), a Ta1O1-:e rIICTOXIIMlll!CCKlle .MeTOJl.hl 11ccJ1eJtOB3111lH no_~ 

3B0M1I0T Bbl51UllTb 6onee Bb!pa;KeHHble H3MCIICHliH B HepBHOH 

CIICTeMe II n11yTpe11m1x opranax. 1..lyBCTBIITCJibllble 11epBHbJe 

B0,IJOl<Jia pa3Jill'lilbiX peitCiH0pIILIX 30H (1<0nrn yxa Ii 6~Jtpa, 

~11101<ap.u., aopTa, llI-IU.I.CB0Jt, Kl-lll!Ka, )I{CJIYttOK, l\lOlJCBOH ny-

3blpb) 111\lCI0T 51£ll·(ble npH31-IaIUI pa3Jtj)3)KCHHH B BHJI.e pe3KO 

[lblpa,KCIIIIOi°I apr11pocj)HJIIIII, HepaBHOMCpHblX yTOJIU.I.CHIIH 1-1 

HaTeKOB aKC0llJJa3Mbl BllJIOTb JI.O pac11a.u.a BOJIOKOHClt tta 

tpparMCIITbl ( CM. pHC. I 0, a, 6, 8, 2, cl). 
B nopa)KCIIHII 'IYBCTBI-ITC'JlbHblX HCj)BllblX B0J10KOH pa3-

.'IIl'IHblX peuenT0!)llblX 301-1 T31OKe HCHO 1Ip05113JIHIOTC51 xapaK

TCpl-IblC OCO0CI-III0CTl·I )l.1151 pa3Jlll'II-IblX .u.11ana30II0B BOJIH. Ilpn 

;ieliCTBIIII caHTHi\lCTp0B0rO n oco6eHIIO MIIJIJIIIi\lCTpOBOfO 

.'lll,lflc130lla Ha1160Jiee pe31<IIC 113i\1CHCIIIIH 11p0IICX0J.l,HT 13 lJyB

CTBIITCJibllblX 11epBIIblX llOJJOl(llclX I<OiKH (cM. pnc. 10, a, 6, 
a), B TO npeMSI KaK llj)H i.1,eiic'rn1111 JtCI.I,Hi\lCT()0i30ro ,1.1.11a11a30-

11a lfYBCTBJITCJibllble IIepBIIbIC BOJIOKHa l(O)!<H He H3MCHCHbl 

(01. pnc. 10, 2), HO aaTO lJ_yBCTBIITCJibllblC 11epBHble BO,JJO

KOHl~a BHYTPCHIIHX opraHOB Hau6oJiee pe3(<0 nopa)!<a!OTCH 

np11 JteliCTBIIII JI.CI.I.HMCT!)OBblX ·BOJIH (cM. pHC. 11, 6). 
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Om1ospe:111em10 C 'IYBCTBHTCJlbHblMH HepBHbIMH BOJIOl(llaM!I 
pa3JIIFillbIX peue1nopHbIX 30H KO)I0-1 H BHyTpemrnx opranos 
ll3ytiaJIIICb ll3l\IeHeHJ•l5l B CTIHIH!Ol\!03f0Bb!X •1yncTl3HTeJJbllb!X 
Y3JJax, B KOTOpbIX OTMe•IaJIHCb H3MeHeHirn nepBIIblX J<JieTOK 
B 1mne ue1npa.TJblL)fO nrrpo.rm3a npOTOTIJJ33Mbl H .3KTOTIHII 
H.lI,ep. H11orna o6napy)l{l!B3Jll1Cb II HBJJeHHH KapH01UITOJIH3a 
c rn6ej!b!O OT,QeJibHblX nefipOHOB (npH caHTHMCTpOBOM, .a:e
UIIMeTpOBOM H YKB nHarra3ouax). I-Iai1neHbI U3Menemrn 
B Het'1po11ax CHIIIIHO\I03f0Bb!X 11yBCTBI1TeJlbHb!X Y3JJOB rrpH 
00.7JylJeHlm l\lHJJJJHMeTpOBb!M JlH311330HOM ( CM. pHC. 12). TTo
CKOJ!bKY MlUIJ!Hl\leTpOBbltl .LI.Harra30II 3aTyxaeT B l(O)l(e, 113-
l\lelleHHe 11e11pOHOB CTIIIHIIOl\l03f013blX Y3JJOI3 Cl3H.lJ.CTe.TibCTI3YeT 
0 pecpJJeKTOpHOM nopa)Kemrn HefipOilOB CllHlll!OM03fOBb!X 
)'3JIOB. 

f11cTOXHl\1H'leCKOe ncc.ne,LI.oBaJJHe TIOKa3blSaeT yMel!bll!e
IIHe 1rn60t1y1rneonpoTCH.LI.OB B npOTOl1J!a3Me IUICTOK Mirnrnx 
rmyTpemrnx oprauon II nepBI10J1 c11cTeMu. Co.r(ep)Karrne .n.e3-
0KC!IpH60t1yKJJeonpoTc1InoB 60.nee ycTOH'IHBO . 

C,1enyeT OTMeTHTh 6oJice Bblpa)KeHHble fHCTOXIIMH'!eCKHC 
H3MeHemrn B · I<o,Ke (yl\1enr,rnem1e KOJ1!I'1ecTna pn60HyKJ1eo
npoTe1,u~on B .311HJI.Cpl\IHCC H ero nep11saTax), oco6e11110 npll 
.Ll.C11CTI3HH MH.TTJlHMeTpoeoro H caHTIIMCTponoro .a:11a11a30HOB, 
'ITO IIC OTl\lC'IaCTCH B ,l(e1.un1eTpOBOM .Il_HcllliL!lJlle (cM. puc. 13, 
a, 6, e}. 

TTpn cpaBiremrn l\!OptpOJIOl'l!'ICCKHX H3MCHCI-IHfl, o6tiapy
)KCHllblX y )KHBOTHblX npu neikTBIIH 60J1hllIHX HHTCI-!Clfl3HO
CTCH ncero JI.H3TI330Ha paJI.H0B0.TTH, Heo6XO.l(HMO eute pa3 
TIOl3TOJ)l!Tb, 'ITO rrpH 60.TTblllHX IHITCIICHBHOCTHX o6JJy'!emrn 
l\10f)(!JOJ10fl1 11CCKHe H3MeHC!IHn. HOCHT B OCHOBHOM OJI.HOTHTI
l!b!H xapaKTep 11 CBH33!1hI r.rJal3HbL\I o6pa30M C TCllJIOBb!M 
BOJJI.CHCTBHCM. 

0JI.!!3KO MO)KI!O OTMeTHTh IICKOTOpb!e xapaKTepm,Ie pa3-
.1H4!rn npH .LI:CHCTBHH pa3J!Hl!Hb!X J(Hana30JIO'B, '!TO MO}KHO 
061,nc11HTh 11e HBJieunnMH neperpesamrn, a xapa1nep11uM 
.LI:CHCTnHeM pa.a:uonom1. J-Ianpmvrep, np11 nettcTDHH MHJIJIH
MCTpo13oro Jt11arraJ0Ha oco6e1rno c1rnbllo nopa;KarOTCH •1yn
CTBHTeJ11,111,1e lICJ)BllblC '[lOJIOirna 1(0:,1(11 II J3 l!Cfl HMCIOT MCCTO 
j)CJI(O BblpaiKCl!llble J'HCTOXIIJ\IH'ICCKHe H3Mellemrn, D TO Bpe
''151 Kai< llj)II .a:diCTl3HH .l(CUHMCT!)OBhlX 130JJH I<O)l{a l!O•ITH ue 
rropa;KacTrn. TTopa,KacTcH I<O;Ka H up11 .rteikrnrrn YKB H KB 
J(H a fl a30HOB. 

ITpH .n.er1crn1m .lI.ClJ.HMCTj)OBOro ,[lH31!330lla l!aH60Jiee pe3-''° 13Llj)clil(Clll,I ll3MCIJCIIIIH 'IYDCTl3lHCJlblJUX 11cpn111,1x BOJIO
i<OIJ u11yTpc111rnx opraHou. 
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, · , · ~-o-r, 11 p.::T!IKYJIO-o . 14 CT!lOJlll(j.lCjlTf!IBllble !!3,ICHell!IH MllhJ)OIJ!llH li 1 
., e ~ • 

1 !IC. · · , ' , llCl!Cllli HJJI! 06J1y'!e!!l!H llOJJl!a,111 OOJlbUIOll 311.il.OTCJIHaJib!lblX 3JleMell fOB ll 
llllTCllCll13l!OCTH . 

· T cocv;ion MU~si·a lil)H llOB'l'iJl)IIOM .. 0Ci~1y•1e!llii( 
u - . !~;1JMIIO:+~em1e ~tllKI)Of.'11\H _BOK!~~ no 1\111naraua - A.riCJ{Call,[lp0!1CKOll, yne.'IIPte
(JIITll;\ICTJ)OBblMH BOJlliaMH. OKp.:lC1 . TC.flU'lflbHblX 9.leMC.llTOn n neireHII 
HIIC ·x 300; 6 - pa31\HI0}l{eHne 1:eTl:~yi~~;;::

0 
B~J111;~1II 60.rtblLIOii JIIITCHCIIBH0CTIL 

llpll lh.HlTOpIIOM 06.r1y11emm caHl H~1e p \'"H:~IIIPle.HlfP. Tf'I ,:,P OKpaCKa reM::lTOKCH.'1!1H·30311110!\t, - ' ' 

Mu noJJ.BepraJIH TaK)l<C rrorrropHoMy KpaTKoBpeMeHHOl\lY 
- . .. ,- ( IO 5 MHHYT) 60J1LWOfi ll!ITeHCIIBHOCTH 
no3;~e11c rnmo I bIX o6 Tl"'la rm Ha ( 40 l\113T/c1112) rpyrrny )KHBOTJlhIX, KOTOP ' • J • 

11ponm:e111rn 75 ceaIIcOB npH JJ.Hana3oHe 10 Cll\ .. r p~ . 
TTepBblC 06 TiyLJeHJIH }!WBOTHI,IC nepeHOCJIJIH I H,he.10. t:3 

KO IIOBblll[ a.'! ;Cb Tei\rnepaTyp a TCJI a, OTiVIC'lclJIOCb 110Kp ac11e: 
IIIIC .r1anoK 'H ymef1, II )IUIBOTllbIC npHlllll\13.Tll~ 601<0I~oe no_ 

. , e 4epe3 2-3 11aca Bee HBJICl!IIH CTHX3.TTH. Pll no 
.:1011,eHH . ,, . . , ,ucTBonaJlH ce6n 
CTJC'lVIOlllllX oo.ny,1e1nrnx )hHBOTHb!C ly " ( 

' ' J 6 . - "C 75 06J1 vqe1111H TOT'JaC .1y1m1e. y )KHBOTilhlX, 33 HTblX llOC,11 
,- J • I -

)l"C l10CJJe nOCJ1e,n11ero 06J1ytJe1111H)' 0011apy}hCHbl coq ).1.11 
' " · pa)I{CJ-11-lblC 110 C\JaBHeHHIO CTble p·1ccTpO!lCTBa 11epe3KO Bbl 

C fl)Yfll<IaMII )KIIBO';IlblX, no.a.BeprnyTblX CMCpTe.TTbllO'.IIY 06-
. e CTOJlb pe3I(O Bbl-·1vLJeHHIO Tpy1111oe oI<oLJene1rne Tmhe 11 

, J • . • 0" IICCJ1C"OB31HIH OT-pa)l"CIIO 0J'll3KO TI!)H l\lHI<pOChOflH'ICCI< ir1 
;,.. 0 

' • ' c !C'K\1'fQ 1lllOII ~1e•1a10TCH TIOJl!IOl(J)OBIIC II OTeK M03ra, .'!CfKIIX, l\ 1 
J 
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TK,111:.1 J\1110_1,ap,lla, no11eK, 11c11c1111. Ha cJio11c cocy.l(11cTL1x pac
STJJOHCTB xopowo Bll,l(Hbl .l\llCTpoqrn11ec1rne 113i\Ieueimfl, uau

ooJJee _nb~pax,e11111,1e n llepnuoii c11cTei\1e, illll0Kap,1\e 
II 

ce

J11e111111~,a:'· 01111 3aJ,JlJ0 11a10TCH B O!0pll.(IIBclllllll IICJ)Bllb!X 

1rneTOh. hOJ)bl fOJJGBII0ro i\I03ra, a Ta101,e B 0CTJ)0M 11a6yxa

mmu Ilj)OTOilJla3illbl HCpBHblX KJJeT0K TaJJai\IO·f'HJJ0TaJiai\lll'!e

Ch:OII 06JiacT11 c pacrnopem-rcJ11 THrpo11.n:11oro neuiecrna H no

flBJ1em1eJ11 B IIC11 Ba KY0JJCI!. 3 Ha 1[11TCJJ bHO 113lllenem,r •IVBCT

BIITCJl bllb!C 'IICJ)BI:~'e. B0JI0'.~lla KOt!.;!I II B11y-rpemnrx opr"a11on 

B B11,l(C pe31,o Bblpd)h.CIII!0H <1prnpoqmmm, IICTK0Bll;QHblX 1-1e

pan11?I11epHbl~ YTOJ1llje1111i'.i BITJJ0Tb ~o pacna,ria Ha <pparJ\ICH· 

Tb! 01,l(CJ!bHb!X BOJI0I<0Hel..(. Y ,llamrou rpynnb: )KHB0THb!X BOT

J:ll'!HC OT rpynnbI, fI0.TlytlllBUICl'i 0CTpoe Cl\!epreJiblIOe 06J1y-

11emre, OT~re11a.r1ac1,_ npomHpepaTJIBHafl pea1<t\HH ilIHKporJJHH 

B i\l03re ,·I penll(yJI0-311,l(OTCJJllaJJbllblX 3JleMernax ne11eHH 

(o1. puc. 14, a, 6). 3To 51BJIHCTCH fI0Ka3aTCJICM 3aU.(HTH0· 
np11cnoco61neJJbHb[X flj)0l..(CCC0B. 

Ha cpone cocy.l(HCTbrx paccrpol'icrn 0TMe•iaeTca 
113

Meue-

1me ;\lblille4HblX BOJJ0K0H i\HI0Kap,lla, B l<OT0J)blX HCH0 BH,l(Ha 

Hepa~!IOl\leJJHaH _?KpaunrnaeillOCTb. O,ium B0JI0KHa TCill!-lbie, 

roll!o1 em-1b1e, Haoyxurnc, noTep5IBI.UHe noncpe,myro uc1iep-

11em1~cTb,. J(JJtnie 6_:r!e,!!,Hble, T0IIl(JIC. y 0T.l(eJJbl-lblX B0JI0K0H 

UL\(C leJI UTblO'JaTblH pacna,l( H 1'1CJ1K0KaneJlbJiaH )KHJJ0BMI 
.Ll:JICTJ)OCpHH. 

311::i•mTeJJbHble H3Me!ICHI·rn 00Hapy)KMBalO'tCH 13 CeMCHHII· 

Kax. B OTgeJJbHblX Tpy604Kax nocne,l(HHX HMCI0T MeC'ro ,l(HC· 

:_P~c!)J[~!ecirne H3MeHemrn CCMHJ)0,lll·!Oro 3rJHTe.llTHl " ~ecrrna

·:• aI.(l!CH CCM>1po;].Horo 311HTC:illi, jJ iij)0C'BCT Tpy60t!CK, H3pe,ll

Ka C HCI<p030i\l OT,l(eJJbHb!X Tpy60•1e1<. O;urnKo HapH,lly 

C H3M:HCHH,IMH B e,1!,HIHl'!HbJX Tpy601max CCMe!HIHKOB B 0C· 

IIOBl!OH Macce Tpy60tJCK xoporuo BL1pail(CHbl ,IBJIC!HiH cnep

MaTorencJa. HamH ,llaI11-11,1e n 0T11ori.1e11H11 nopa)Kemrn ceMeH

HHKOB ITJ)H ITOBTO:J!IOi\[ 06J1y 11e1m11 3JlCKTj)0i\'larHHTHblMH "B0JI· 

Ha~m pa,llHQlJaCTOT He C0BCeM C0BI1a,l(a10T C ,l(aHIIbli\111 11e1rn

~Opb!X 3apy6e)I<Jlb!X HCCJIC}T.0BaTeJJett (Imig, Gunn H ,llp.)' 

Y Ka31,1naJ011lHX Ha nomnKem,e cnep).1 aToreue3a y o6J1yrieu-
11ux iKHB0THbJX. 

3AJ<Jll0'1 EH HE 

1wpoT1rne ii cpe)tllllC), ~I0ih:116 rna3'.!Tb, l~f'O_ npH ,0\fP0ill ~o~

,lCiicTBIIII 60JJbUIIIX IIIITCIICIIBII0CTCII .rl!000I () JlHdllcl30lla pc1-

l(II0B0JIII B CB,i3H C 6blCTpbi~I CMCpTCJlb,llblM HCX0)l0M Ii ~1pe

;6.rrana1111eM pe31(0 Bblpa,KCJlllblX cocy..'(IICTblX paccrpo11CTIJ 

irnK 6bl CT•l!pa10Tc11 pa:rn11<r1rn n i\1opct10J1on1••1ec1rnx IIJMCJIC

mrnx B oprmiax H TKaHHX 06JJy 1IeHHbIX )I<H130THblX. O.l(HaKO 

npu cpaB111em111 1303,l(CJ°rCTBIIH pa3JJll111IbfX J(l-fclllcl30110!3 B0JJH 

00.'lbllJOli l!IJ'fCIICHBII0CTH nee ,i(C CJIC)(YCT on,eTHTb, '!TO 11a11-

Go.rice pC31(0 ll!)0HBJJHeTC51 ,[(ciicTJ311C t'l,Cl(IIMCT~0BblX B0JJII: 

KapT1111a ncperpena111rn opra1111JMa 110CHT ocooe11110 Bbipa

;i.;eH11b11~, xapaK'rep n C1\ICJHb uacrynaeT u ooJJee pamme cpo

KII. Ha BT0J)0M MCCTC CT0HT ,l(Cl(HMeTp0BblJ°I ,l(HclCTc:l30H, Ha 

TpCTbeM ·- 11a1160J1ee K0j)0TKaH 1iacTb YKB H KB. 3aTei\l 

11,l(CT l\111.flJIHMeTpOBbrii ,l(Hana30H. Ha caM0M f!0CJIC,l(HCM Me

ere CT0HT cpen1rne B0J!Hbl, K0T0J)blC ,l(ail(C npH cpan1u1TeJJb· 

110 60JJbllJHX mrre11CHBJI0CT51X He M0l'JIH 'Ilbl3Bc1Tb ncperpena

llllC opralJH3Ma H CMCJ)Tb )l(HB0THblX. O6aapy,1<e11m,1e y )1(11· 

B0THblX H3Me11emrn B 0CJJ0BH0M Cl3H3aHbl C ,IBJICII~l5L\III 

neperpenamrn. O,ll.HaKO, HeCi\l0Tj)H 11a TO 'ITO TCll.fl0B0H 3(p

cpeKT 3aTyrneBblfl3CT 6oJiee T0HKHe .. C,I\131-ll'H, IIJHlllHCaTb Bee 

ll3~1eHeHHH, Ha!1geHllble npH B03).\el-lCTl31fll 60JlblUIIX IIHTeH

CHBIIOCTCii, T0.rJbl(O TellJJ0B0MY 3cpcpe1cry HCJ!b35I. 

OT,l(eJibHb!C H3MCHeHHH (H3MCIICIIH51 '1YllC'lil3'HTeJ1bllblX HCJ)B· 

llb!X Il0JI0J<0H J(O)KH H BHyTpeHIIHX opra11on, n!CT0XHMH'le

Cl(JIC H3Me11emrn B l<OiKe) CBH,l(CTC.rJbCTBYI0T H 0 pa3mPIHH 

;(elkTBH51 pa,llH0B0Jill pa3HblX ;.1,Ha1Ja30110!3 6oJibLUOH liHTeH

CIIIlll0CTH. Hanpmrep, npH ,l(ei'iCTBIIH net(HMCTponoro n11a

na301-1a 11ync11nHTCJlbHbie HCJJilHblC B0JI0KHa l(Q)l(H HC H3MCHH· 

I0TCH, !10 6oJJ_ee pe3K0 nopa)Ka!0TCH 'IYBCTBHTeJJbHblC Hepn

llble B0JI0KHa BHyTpeIUIHX opraH0B, B TO npeil!H KaK npH 

803,l(ei'.°,cTBIIH MH.rJJJHMeTp0B0ro n1-1ana3011a oco6emro CHJlbH0 

nopa)KaI0TCH llYBCTBHTC.TlbHbie !IE'pTHlble B0JI0KHa K0iKH npH 

He3HatJHTCJibHblX 113;\H\HellHHX B 'l)'BCTilHTCJ!bllbIX HCj)BHbIX 

80.fIOKHax BHyrpemmx opraH0B. ripH B03).!_CHCTBHH miana30· 

11a YKB H KB 11 ca11THMe11ponb1x B0JJII 11yncTUIITC.1bHb1e 

HepBllble B0JI0KHa l(O)l(H H BIIYTPDHHHX opral!0B nopa)!(a!OT· 

CH fljJIIMep1-10 0,l(IIH3I<0B0. 
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~H3HonorH4ECKME -~ Mo~~ohof~ij~tKM~ 
H3MEHEHH51 Y )l(HBOTHblX nPH )].,HHTEnb~IOM 
nOBTOPHOM B03)].EJitCTBH H PA3n HllH blX 
)].HAflA30HOB PA)].HOBOni-1 
MAnOH HHTEHCHBHOCTH 

-···:---. 

~,,B npeJJ.bIJI.yuteM pa31-tcJie 6bIJll-l IJOKa3aHbl rJia 13HbIM o6pa3oM 

_,Tepil!HtleCI<Oe )..i.ei,icTBHe 3Jlel<Tp0~'13rHHTHblX BOJIH pa,ll.HO•ia

.CTOT II x;1pa1uepm,1e oco6e1rnocTH, 1361:lbrnacMhle 06.r1y•1e1rneM 

.P a3.'1ll';ltlhl Mil J.Uia ll 330II a M 11 130.f!H 60JI bil!Ol-1 IIHTe11c1rn110CTH. 

f'; O,rufa1rn J<aK B llj)O:llbllliJ1C'HHOCTH npl·l Bb!COKO'-!aCTOTHOH 
1rep;,,rn'!eCK0l1 o6pa60TKC MeTaJJJJOB H ,[tll3JieKTpHKOB, T3K 

·11 B_ pa,LUIOCBH3H (pa,11:i1oneutaHHC H TeJJCBH,Lteime), pa,rtHOJlO· 

KaUJ!H II T. )!.., HeCl\!OTpH JJa 60JJbWHe BbIXO,[tHbie MOLltHOCTH 

HCTOLIIIHKOB 113JIY'Jelll-!H, pa60TaIOUtHe C J-IHMH, KaK npaBH· 

.r10, IliOryT ITO,[tBepraTbC51 o6JJy'!CHHIO npH HHTCIICHBHOCTHX, 

He Bbl}.b~31{)ll(HX TCJ)MH 1IeCI<Ol'O 3cpcpeKTa. 

Bo ;Il,30C)K31!11e pa3Jll1 11HhlX TOJIKOB3HHH OTMCTHM, •ITO 

:fiotl. T~J)~IHLICCKHM H HCTepMillICCK 1 IM 3CpcpeKT3MH Mb! no,rtpa

~yMe_nae:11 H3JJH11HC HJJH OTCYTCTBHC mnerpaJibl!Oro TenJIO· 

~Oro 3\}>tpCI<Ta, KOTOJ)blif onpe,rtCJJHCTCH ITO TeMrrepaTypnoft 

peaKrifru lJCJIOBeKa HJJH )I<HllOTJIOro. 

V Kai<~ HaM y,rtaJIOCb noKaJaTb B 1957 r. ,rtJJH ,ll.Hana3oHa 
~ I ,r .. c;- : 

c~aHTH'MeTpOBblX BO.rIII, a 33TeM H ,[tJ!51 ,rtpyrHx ,[tH3ll330HOB, 

f
0

tllTCIICHl3HOCTH 06,1y 11CHHH, He Ilbl3blB3IOHn1e TC!)MHlfCCKOro 

34JqJCKT3, ,[t3JJCI<O He oe3pa3Jlll'Illbl .l{JIH )I<HBOro opral!H3Ma. 

XpOl!IF!CCKOe Il03,[tC!HCTBHe MclJlhlX H1-1Te11cHBllOCTeH '-!3CTO 

rrpHBO,LtHT K cpymntHOil3J!bllblM C,[tBHfcl;',1 pa3ml'lll0H CTCITCl!H 

Bb!pa;Ke!lHOCTH. TaKOH Ilb!BO,[t !!3M llOMOl'JIH C,LteJJaTb MHO· 

l'OJICTJ!He 3KcnepnMeJIT3Jlbllb!e HCCJJC,[tOBamrn p5!,Lta HIITCf· 

pa.lbllblX ITOKa3aTeJJCH (IlLlllOCJ!HBOCTb )l{HBOTHbIX, ,LtHHal\IH· 

·Ka neca, TeMncparypHa5! pca1rn,11H H ,rtp.) H peainurn CHCTeM, 

KOTO!)b!C OK333JJHCb •1yBCTl3HTCJ!bl!bIMH K B03,LtCHCTBHIO .3!!Cp

rHH pa,rtHO•!aCTOT. 3TO cpy111<L(!IOl!aJ1bHbli1 C,[tBHf B HCpBHOH 

11 ccp,rte,mo-cocyJ1.11cToi1 c11cTcMax, 06Me11HLIX rrpou.cccax, 

MOpcf10J1orn•1ccKHC lf3MCIICIIIIH. 

.. 

Ta6n11ua 2 

,h H H xapaKTCP 11a6J110AaCMblX CABl!rOB 
ltCCJICAOL!allHblC 'l'YHIU\11 · · 

1-Ic,.11cJ1..ona 11111,,e tl1y11K1~1t1t 

t,111Terpanb11b1e noKa3aTenn 
8b!l!OCJIH130CTb 

Bee 

Ue1i-rpanb11a11 11epB11aH c uc-reMa 
Y C Jl013HOpcqweKTO p11aH 
]\CHTCJlbllOCTb 

C 11nb11b1i-i 313yKoaoi1 1:a3.1\pa
lK HTeJlb 113 MO.II.CJ! II KpLIC, 
oco6o '-IYBCTBHTCJlbllblX K 

3BOHKY 

3;1eKTpoa11l.lcq1anorpacJ.111H 

Xon1111epr1-1•1eCKHC 11po1teCCbl 
XoilHH3CTCpl3a 

Al.lCTHJIX0JIIIH 

H-xe>JI 1mope1ten-ropw· 

SH•rpynubt 

5IIOXHMl·l'ICCKIIC CJ\Blirl-1 

DCJIKH 11 6CJll(013blC tj1paK1.tll!I 

AMIIEOKHC/10"11,l 

PHK 

Ac1<op6HHOIJ311 KIICJI0T3 

XapaKTCp ll3MCIICll11ii 

C1nrnrneTc H 

C1HDKaeTCll 

Ocna6JICH HC npOllCCCa 13030) ihJtCIIHH 
H 11apaCT3HHC 3anpe,1eJll'.}!OrO TOP.: 
,!Oi!(CIIHll B ne11Tp3.%!10H 11Cp1311011 

C HCTCMC 

f1011HlKCHIIC 13036YJ.lHMOCTI! II ocna6-
J!C!!IIC OCIIOBHLIX i-:cpmll,IX npolteC,013 

C1111;i;e1-1ue 61103neKTpH•tccKoii aK
THBHOCTH, a 13 !)HJlC CJIY'-13Cl3 llOHl3· 
JICIIIIC :llHiJ!erlTOll~IIOH l"OTOUIIOCTl-1 
npll CC!-iCOpHoii npo110Kau111t 

TTo:illi!iCHHC GKTIIU!IOCTII 13 ueirr
paJibHOH 11epm10i1 c11c·ie~1e 

YBCJl!l'iCIIHe co.11.eplK3il!IH i3 UCHT• 

paJILI-IOH HCpBHOH C IICTCMC 

f1011ll)KCllllC 13036y.n'IMJC rn 

f1o111rn(e1me co.nep,Ka111111 3 CTB0,1e 

M03r3 

C1111:rn:c1111e COJlCf,lKallllH rJ106yJ1IIH0-
1JLIX qipaKLlHH 13 CI,!130pOTKC !(p013ll 
ClllliKCIIIIC COJlC()ll(allllH 13 Kp013II 

C11llil{CHIIC co,.\Cpl1<a11 IIH 13 M0'!C 

C11llll(CHIIC C0J!.Cpll(alliill B rCJIC3CI·:~ 

Ke, ne11c1111, MOJre 

C1111il<CIIIIC co.11.epi1<a1111H 13 CTB0,~e 
M03ra H !10131>11UCllllC ll 11.1)\fl0'IC'-1· 

11IIK.IX II CCJICJClll(C · 

I 
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11J)OJJ.QJJ)J(CIJ ll e 

I lc~.,c)1.ona11111,1c lf1y11t-.:llll1t XapaKTCJl ll3MCIIC1111il 

11 ocr11 06J1y 11e111rn, 11e Db13b1Ba1ou.v1e ren .. 10Boro .3r!lcp~KTa. 

B CBH3ll C TeM 'ITO C.[\lllllll~bl H3i\1Cpe1111H llllTellCIWH0CTII 

o6Jiyllemrn )1.Jl5l pa3Hb\X JJ,llana30ll-)B 130JIH _Ra3JI'Hl(Hbl, B Taf-

.1111.1,e npnDeJJ,CHl,1 TaK)KC JJ.aHHb!e B e,UHllblX Db1pa1Kemrnx -

, 
fucTaMu11 floauiuc.iue co,1,cp;i,a!IHH 

O 
"pouu n.r10r11ocTH 311cpr1111 (B 3prax 11a Ky611lfecm1ii ca11n1Mel'p). f 

f 
B0~II006pa3111,1ii xapal(TCp 113MCIIC~ J,13 T:I0JI. ;3 811,ll.ll0, 'ITO C y1wpo 11CllllCM JJ.Jllllll>I 130Jll'l,I DC· . 

1 

111111 ."Ill •111111,1 llJl0TllOCTH 311epn111, 11p II K0'f0!)l>l-X o-rr~yTCTB yeT no- ', 

t 
\ 
I I.• 

I: ll .·· .. 
1: 

Cocy,!1.HCTblii To11yc f 
BulWCllllC TCi\l11epaTypbl TeJia, ?.l0H0T0llll0 Cllll)K,\IOTCH, 3a 

IIII0TCil:lllBIILlii 9,lyheKT 
'l't' 

11c1<J110 11e1111eM .a.11anaJ011a YKB. riocJ1e,a_uee 110Ka-ofr1,51c1111Tb 
1 

l1cp11¢epJ111ecKa11 Kposb 

11onosa II cp yH Ku 1111 

¢y11 KllHII II H'IHHKQB 

flJIO.i{OBIITQCTb 

11oTOMCTBQ 

fna3a 

Tell)\Clll.lllll K J1CiiKone111111, ll3MC· 

11e1rne B 6eJIOM J)0CTKe (CHH)l{C!llle 

c er MeHT0IIJJ.CpHl,IX 11eiiTpoqnrnon) 

Hapyrne1111e re11e111111 9crpailbH0ro 

llHKJla 

CHll)J(CHIIC j' OUil)"le1J11blX C3M0K, 

TCH,!J.Clll~IIH K nepe11am1wa111110, 

MCJ)TB0p0>KJlCHIIC 

O1'CTasa1rne B p33BIITH II, BLIC0Ka11 

IIOCT11a-ra,11bllafl r116eJ1b 

A Hr HonaTHH CCT'taTI( H' KarapaK-ra 

D~IOJIOflil!ec1<0e ,llef!CTBHC pa3Jill'1Hb!X ,llH81la3oII0B 3J1el<T· 

pOi\IarHHTHbIX BOJIH P3.l!.1!0'13CTOT H!IIeeT B o6ut 

K0BYIO HanpaBJICHHOCTb. 
eM o.ru111a-

a~T;a6JI. 2 npC.l(CT3BJieHbl HCC.'le.[lOBaHHble tj)yHI<LI,HH II xa-

; p C,L\'IlHrOB, KOTOpb!e Mb! Ha6JIIOI(aJ1H B xpOHHLICCKOM 

Kcnep11111enTe Ha )KHDOTHblX (A. H. Bepe3HHL(KaH, 3. B. fo i. 

llOH, H. H. 3enm1.'.i, H. A. K11u,orH'.1orn F A Jlon p 

C. B. H11KorocHH lvl C ToJircKaH l1 n' ,;.: ~ •• , •• - _)a Hon a, 

Ott . ' · · , · . •vyKaJiooa • 

HaKo cyll(ecrny10r H HeK0T0J)ble oco6e1mocTH 6HoJior1t 

•iecKHx 3 c~cpeKTOB ll-'IH OT~eJib1Ib1x .ru-1ana3011on BO.rrn. 3T~ 
oco6e1111ocrn 011pe,l!.eJ1HlOTCH j)33Jll-lLIHOJ'.i CTeneHb!O Bbl )aiKeH

IIOCTH, BpeMelleM Il051BJICIIHH, xapm<TCj)Oll! TC•1e1111H ,! JeaK 

~;u O~l'clllH3!11~ _11a l(CiiCTBIIC OT.ltCJlbllblX ltlia11a3011on JlOJIII~ 

3, )J~De~tc:-.'. [~ pe,h.[\C ncero llCKOTOpbre II IITCI'j)aJ1 bll ble IlOl<a-

aTCJJH, xc1paKTCJHl3YIOlltHe pea1<1.0110 opra111-(3Ma 113 JteiiCT· 

Bil: pa3J(Hl11Jb!X ll,Ha11a30IIOB BOJll! pa,Lt110•1acroT IICTCllM0I'Cll 

IIOH HHTeHCHBIIOCTH. 
I' -

KO
YcTa_ 1-10

0
Bn

0
e110 {3. B. fop;(oH, E. A. Jio6auona I< 8 H,

1 

H0Ba <IJyKa110 ) 
' . · ' • 

fl0Jlll ' . . Ba ' 'ITO .llJIH pa3JHl'lllb(X )(I-Jana30IIOB 

noporn Tepr.1w1ec1<0ro 3<pcpe1<Ta 11co,1J,1111aKQBhI. 

neJib3H. iY\o:nrno npc,a_noJ101KHTb, llT0 oco6e1111ocTb .1(1rnna30- l 
1ia YKB onpeJ1.eJ1HeTcH pe3011a1-1c11b1M 3cp¢eKTOM B reTepo- l 

reHHblX crpy1nypax H :,taI<p0M0J!eKyJiaX (Bach 11 .up., 1961; i 

Cor,k, 1952; IO. E. Mc::.KaJieHirn, 1960; B. A. <Ppa1me, 1960). 

C y'leT0M npHBe)].eHJiblX MaKCHi\1aJibl·lbiX neJIH'[Hll, onpe-

,'leJIH!OlU,HX oTcyTcTnHe HHn:rpa.nb110ro TenJioBoro 3c!HpeKTa, 

0b!JIO 3KCnepHl\lCl!T3JlbHO 113yqe110 xpoHHlleCKOe B03,UeikTBHe 

oa3JlH'!HblX .l(llana30H'.)B B0JIH ·11a )1<Hl30TllblX. 

• O)].1-llli\l 113 HHTerpaJlbHblX flOK33aTeJiei-i Ul·IOJlOfH'leCKOro 

ACfiCTBHH aneKTpOMar11wrHWX D0~H paAH0l\8CTOT HBJIHeTCH 

A~IH8MHKa Beca )l(H'BOTH"1X. 

Ta6;1iltta 3 

11HTeHCHBHO<'.'fb 06J1y'leHHSi, He Bhl3b1B:ll-Olll.a51 TIOBblUielllrn 

TCMnepaTypbl TeJJa 

!l11,111a3011 1ra/lnon0J1H 3rjHj:,e1na ,neprnn lloporu 11cTc11,io0oro I n.,or,1ocT1, 

------------~-------~--n_,~p~cM
3 

Cpe;i.1111e (500 Krl.l) • 

Kopornae (14,7 Mrtl) 

~
1 -"bTj)ai<oporK ne • • 

69,7 Mrtl .. 
155 . 
191 • 
!\\ II KJXl130J!i°l!,I. 

.lJ.ellll~teTpOBblC • 

Ca11TIIMeTpOB1,IC (-3 II 10 CM) 

.'.I 11.rn 11~1eTpos~1e 

Hu:.Ke 8 000 n/M 
2 250 • 

150 • 
50 
20 

B1,1111e 40 MBT/CM2 

10 
7 

2 830- 10-0 

224• I0-6 

0 995.10-6 

o' I I . 10-6 

0:018-10-6 

13 2 · 10-G 
3'3 -10-6 

2'.31.10-6 

M~1e10TCH 0CIIOBaIHIH npe,ll,l10J1araTb, 'ITO OTl(JIOIIC!llle B Be

ce o6Jiy'lemIL1X iKHB,)T!lblX (:\lblllllt) B 31la'l!-ITC,JlbllOI°l Mepe 

onpeAeJ151CTCH 111neuc1rn11ocTb10 06Jiy 11e11HH II B 011peJ1.eJic11-

11oii i\lCpe Jl1Ial!a30JJOM BOJIH. 

.\ laJI1,1e~ 1111re1Ic11n11ocT11 06J1y 11c1111H ·11 .l(ll ana3011e YB Lf, no 

~IHe111110 pHJJ.a 1-1ccJiell,0BaTeJ1cii, CT11Mym1py10T np116aBKY 

f 
! 



't 
f 
I 

'• 
t 

B fiece )Ki1il6TiiL1x, a 6oJJLmue -yruen•oT ee (K ti f 1 
mesa, H. J\\. An,11.p11mucna, 1934; r. 13. C1rnm111. H. c oJ151, -
p·111ou 1934· LL 51 r . 1 , · v. a-1937· 'i\·\ n, n. J1c3ep, 937; A. B03na,i II H. )l(epJlIIII 

, 1 • • ,u.epeB5lrllll, 1939; NL A. TUXOHOl3a, 1948) o/ 
11oc11TeJ1bIIO .n.1rnna30Ha CB4 . HMeIOTC5l rm . . 
p~60Tbl (Denier, 1933; I(uttig, 19S5; 3. B. fo~;~n°re;b~r~ 

CLrnoua, M. C. Tomc1«rn, 1955· E. A. J106anou:1 1960) ·o 
0 

CBll[lCTCfJICT ' ' · In! . r • > uyIOT O IICKOTOJ)OM CTmtym1pOI33Illlll JlIIIIalllllKII 

,~cca np11 11pO)lOJ1)Ka1outeMcH B031\Ci'tc:rn1111 noJJH CBll I-I _ 
I\OIICI' cpe ·r11eBO . 

0 

• a ;~• ;, JIIIOBOH )l11a11a3011, no JJ.a1111b1111 I(. B. Hmw-
HOBOH, Ile Bbl3bIBaeT 1131\leIIeHirn Il )llHia1'Ull(e Beca y 06 fJ\T-

lfellliblX )KHBOTJlblX. • J 

B T~~Jl. 4 npe,11.cTaBJiellbl H3l\leHeIHrn BCCa )KHBOTHbIX npH 

;03:e~crnmr llCCJJe)].OBal!IIblX ~Hana30HOB BOJIH (no Jl.3HHblM 
. . ~.PJl.011, E. A. J106a1-10BOH, K. B. HIIKOHOI3011 n n cp 

K3JIOB0112. Bo Bcex c.riyt£a51X 6b!JIH HCllOJlb30I33Hb; H~Te;rcut 

!ICCTH ooJiyl!eHJrn, He Bbl3bIBaIOll.lHe lll!TerpaJibHOro Te!,JIO

BO~O 3q)(pCKTa (nOBbil11e1me TeMnepaTypbl TCJia in rectum) 
p1-rne.n.eHHblC u ,a6mu.(e ,L(alll-Ible ll03BOJ151IOT 6f' I . 

B TOM, l!TO HalfaJTO OTC'rana1urn Beca 06.r1ytJCHHbIX ~{11-~~T:bb~~ 

no cpaBEellHIO C KO/ITPOJlbHblMH II CTeneHb ero Bbl an<eHHO

CTII E onpe)leJieirnOH il'!epe Cl3fl33Hbl C ,11.11ana30IIOM' ~OJIH. 

· T a 6 JI 11 1i ·a 4 

l13MeHeHHe Beca }!{11BOTHblX rrpl·I no 3 ,LJ.eih.:Tam1 pacJJlll4H bl'X 
,LJ.Hana30HOB paJtHOOOJlll 

)].11[Hlrt3011 130.,11l 

J\\ 111111 H 1,lCTpORLIC 

Cawr HMeTptHlble 
,'3 CM •••• 

10 • . ... 
)leQH:,1c·TPOBblC • 
y JlbTpaKopoTKHC 

191 Mrn .. 
155 
69,7 : 

l(opoTKHC ••• 
C pCJlll IIC BOJIHLI 

51 

HIITCl!CHD
JIOCTb 

06ny 1.icnuH 

10 MBT /c !,l21 3 

10 • 1 

i8 i· 5 

20 B/M 
50 • 

150 • 
2 250 • 
1 800 • 

50 a/M 

2,5 
3 5 
4' 
4 

10 
t:) 

llpuGaoKa BCCa 
mIrnor111i1x O r 

(cpc,11111e Jl3llt1L1e) 

onny4c11- I KOIITP3nh-. 
HLIC Hide 

65 

42 
2.5 
95 

75 

70 
70 

120 

125 145 
110 128 
182 210 
180 210 

HJMCliCIIHil IICT 

Ha11UOJiee yrneTaIOI.UCC J.lCiiCTllllC 11a pa3BIITI!C i!i.llBOTllblX 

(npupocT neca II upcMH 11acry11.r1e1111n_ c111nKe1111n 110 cpauHe-
111110 C KOIITpOJICM). oKa3bIBa!OT ca11TI!l\lCTpOBblC n'oJIIIbl. 

C yBCJIHl!CIH!eM )].Jlllllbl B0.'1!lbl (J.I.CllHl\lCTpOBble, YJibTpa1<0-

pOTJ(IIC, Koponrne llOJlllbl) yrneTaIOU.tee BJ!l!5lllllC oc,11a6eBa· 

eT. Cmrn~ellO OHO H B Kpaii1111x TO'll«lX cnet<Tpa 3JICl<TpoMar

lll!TllblX BQJIII pa)ll·l0 1IaCTOT (MIIJIJIIIMCT\JOBblC H cpcn1me 
BOJIHbl), OJl.ll aJ{O B MHJIJI l·ll\IeTpOBOM OHO 11acTyna..!T 311a 

1

1!1-
TeJibllO n03Jl.IICe, l!elll n Jlpyrnx .n.Hana3011ax (Ha

1
11111an c 3-ro· 

MCCHUa o6Jiyl!emrn)' H )lOCTHraeT l\!3KC1BlYMa c1110KeHirn 
nocJTe 6 J!eCHUeB (Bee Ha 45 r MCllbille, 

1
1el\ol y KOil'Tp0J1b-

Kb1X). B cpeJ.I.HeBOJTHOBOM .u.1-iana30HC OTCT,H33HHe 13 13.ece 06J1y-

tJCHHblX ;+arnoTHblX no cpamtC!llllO C I<OHTpOJTbllbll\111 oKa3a

.'lOCb craTIICTWieCKII !IC)].OCTOBCpHbll\L 
CJJe,l.l.OBaTeJibHO, TaKofl noKa3,neJJb pa3BHTH51 )l<HBOTHblX, 

J(3K .u1rna11111Ka aeca, 11ecKOJlbl<O 3aBHCl:IT OT Jl.Hana30Hh pa-

.[JJ!OBOJIH. 
Bmrn1rne 3JICKTp0lv!al'll11THblX BOJUI pa,!l,I10lJaCTOT Ha co-

cyJ.I.HCTbll1 TOH)'C tJCJIOBCI<a 11 3KCrre1nm1eHT3Jlbllb1X )!(HBOT· 

I-IblX noKa3aHO MHO!'IIMH IICCJle}].OBaTeJIHMll. 
He OCT3Hal3JlHB3HCb no,!l.P06no Ha peaKUilll, Ilb13b!Bae:\IOH 

pa3JTH
1
1Hbli\lH ,D.Hana30113MH panHOBOJIH y qeJioBeKa, on1eTIIM 

m1lllb, l!TO B J.I.Hana3oHax Bl.J, YB4 H CB4 nmoTeH3HBHblll 

3qJq)eKT y pa60TaIOLIU·IX C HCTO'!IHIKaMH pa.ur10
1
1acTOT ormcaH 

pHil.01\l aBTOpOB, KOTOpble 1-1a6JIJOtlaJIH upeo6JTilt(alllle Baro

TOHHl!eCl<HX peaJ<I..i.11¾ C Hal<JlOHHOCTblO K nmoTOHHH (B. B. na
pl!H, I1. H. ,[LaBbJJ.1.0B, 1940, l9GQ; lO. A. Ocnnon, 1953; 
vi. A. A6p1IKocon; 1958; M. H. CaJ.I.l!lil<OBa, A. A. OpJioBa, 

1958; A. A. 0pJiol3a, 1960; A. H. 06pocol3 11 B. r. ,5k110ro

poJJ.cK1-1f1, 1961; 13.11. CMypona, 1962, M .n.p.). 
3KcnepuMeHTJJJbHble HCCJie)].oBaHH51 Ha )I(HBOTHblX, npo-

aeneHHblC )lJifl pa3JlJ1'1HblX Jl.!IaTia30HOB paJT,IIOBOJIH B l1H
CTIITyTe n1rHCllbl Tp"ylla !I rrpocpecc11011aJibHblX 3a60;,eBaimH 

A:\\H CCCP (3. B. rop,rJ.011, 1960, 1964; K. B. HrnrnnoBa, 

1964; n. n. <Py1rnJ10na, 1968)·, y6e)1,,1.a10T 13 To:11, '!TO xpo1m

,1ecKoe B03)].ei1CTBIIC pa3Jill'lllhlX .u1rnn.a30IIOB panuot1aCTOT 

11eTepuore1rnoii 1111:re11c1rn11ocT11 Bbl3bIBaeT CToi'moe 11011mKe-
1-111e ypoBHH KpOB5lHOl'O )laBJTemrn. 3TOl\lY tJaCTO npe.rrwecT

BYCT cpa3a llOBbllllCHHfl J].3BJICHHH (Ta6JI. 5). 
· ·B TO Bpel\151 .KaK 06w.11M llJIH no3.n.ei'1cra11n nccx .n.11ana

Jo11ou 130JIII H•BJlHCTCH crof11<0e ClllltKCl!He ypOBIIH 1<poam1oro 

,'l,3BJ1CHll51, l!MCIOTCH II OTJ1l! 1!a!OlllllC OT).l.eJll,llble ,l],!Ia!l330l!bl 

ll3MeHeHHR: 
55 



• 
·f 
l 

! 

i 
'l 

J 
.1 

:l . 
I 
i 

I' 
! 

r 
1 

l. 

1 
l 
1 
1 

I 
~J 

1 

. ., . ·-•.-:A'"' 

Ta6i11111a 5 

lfaMeHenue YPOBH!l 1<pon1111oro J1.anneH1111 np11 o5;1y•1c11 11 11 
paJJ,HOBO.~HaM It 

nuall330H UO.flH 

,JJCJ{ll llC (.500 Kr) C 

I 
y 
foporirne (1'1,8 Mru) 

,%TpaKopoTKHe 
69, 7 Mru 

155 . 
f,, 

J.. 
C 

191 
\11Kpoeomi"b1 

[e UH '\ICTPOBblC 
anr II ~ICTpOBLle 

10 CM ••• 
3 

l 11.cr.cr fl :reTpO[;bl~ 

I IIITCIICIIB• 

IIOCTh 
OlktyllC11llft 

l 800 B/M 
5 3/M 

2 250 B/M 

150 . 
50 . 
20 . 

10 MBT/CM2 

IO . 
IO . 

I I <ii. 
"' "' '""' '"'" "., !ii~ "'= -Eh:"'- ="' (.I= :s: :r:: 

: ;i: ~ ~ "= 
~~~~ :l:" a.=:r-: r1 :... r-: 0 :i: c::i G,I =., U O co:_ t-- 0 ~ ::c: C: I=: et.=::.. ~"' ro c::; t.1- u .. 

Hc;wcroucp110 
- 30 11, 7 
2 6 12 

2 6 17 
2 12 33 
4 12 29 

1 10 1.7 

1-6 22 1 l 
- 6 25 
- 4 20 

I) OTCYTCTBHe nepBoH cI)a3u - n0BbIWeinrn ypo 131151 rurn
.r1e1rnH y )KHB0T!lbIX, 06Jlyl(eHJJblX cpe.[1,HHMH, 3-cal!THi\le'T'po
Bbli\lH H MHJIJIHMeTp0'Bl,IMII no.rmaMw 

t 2) fo,ICTpoe TTOHOJie1rn~ rrepBoi-i cJ~::t3b[ ( 1-H IICJJ,eJIH O0JI !. 

;~~t~~) B J1.Hana3011ax J(elU-fi\leTpom,ix H 10-cal!Tlli\lCTpOBb;X 

3) ·pamme npoHBJiemrn BTopoJ'.i cpa361 no11mi,;emrn ypon,rn 

,TJ.a·oJie11_HH B J1.Hana3011ax YKB (69,7 Mr11.) H KB Ha 6-.. -
,~e.'lc 06J1y,1e1mw H He 

4) ' 
HHTeHCHBHOe (Ha 20--33%) CHH)l{CIHIC yp01311H l<po 

n3H11oro .n.aBJieHHH, oco6e11110 13 .n.11ana3011ax l\lHJlJIHMeTp0BI ,x· 
-ca11T11:v:eTpOBblX, YKB (155 11 191 i\lri(). > • 

/J.,faBe~!"O, '!TO B ;v1exa11113:1IC BCreTaTJrnHO·C0CVJI.IICTblX 113· 

P)61IJe111m 6om,LUoe 3!13'1CJIJIC 11p11,uaeTCH fllITOT,iJJ,HIIPICCl<Oh 
0 ,1 acTH ro.rJOB!IOro i\l03ra. 

,.. .3KCIICJ)!HleHT3Jfblll,IC Jl31!llblC, Jl0JlY'ICllllblC D 11·1111cii JI'. 
00J)3TOpl!H, f0BOfJHT O 33 , , ' .. d 

., 
6 

, 1111 repecosa1111ocn1 ,.'{ll::JllllCrj)aJ!b· 
11011 0 .rJaCTH 8 peaKUIIH 0 . . 

. pra1111JMa Ha o6JIY'ICIIHC pa.1u10-
B0.1113M'H. TaK, H. 1-1. 3C!IHHa, IICCJICJl,VH 6HOTOKII l\l03f" r10 
l(i:l'''IJ!cl 'I' 0 ". J • ,,, -

. ~c C' r B03Jl.C11CTflllC l(ap.LI.Ha3oJia, Bl,13b1Ba10111cro C 0· 

po,!{ Hl,IC pea KIUI H )lll :11111.erjrnJll,IIOfO n j)0HCX0,l(J.(el! IIH TOJ;!o-
3HTCH HJI H TT0JIII0CTb - ' ' 10 CllH~ldl0TCH MHKpOOOJll!ODblM 06J1y-

11e1111e111. B Jl,lllll0M c11y 11ac M0il\110 11pCA!I0JIOiKIITb, 11TO 1303· 

;l.diCT13IIC l\[llf(p0B0Jlll 6.r101mpyeT OT,l.l.CJlbllblC y 11acTKII i\lC)Ky-

101rnoro lll03ra. .. -

Hapy1.ue1n1e )leflTCJibll0CTII rHIJOT3J!a~lll'ICCKOii o6JJac-m 

11p11 B03J.l,eiicTBIII! ))3)1.II0BOJIII 0nlC'ICII0 TalOKe 11p11 JICCJICJ(0· 

133Hllll BJIIIHIIIIH MHl{p0B0JIH 11a cne11.11aJIJ:_13Hp013aHl!l>IC (jJOp~!bl 

a11neTHTa I! 3JJCl(TPOJHITJ1L1ii o6MeH y 06J1y 11e11111>1x 1<pL>1c. Ka1< 

113BCCTIIO, BblCIIIHill 11.CJITf)0M, perym-1py10illH1ll O0JlllO·COJIC· 

soii o6MeII, HBJ15110TCH 0T)leJJbllblC 51Jlpa l'IHI0T3J!aMyca. 

B. B. Kymnwooii ( I 9G8) 61,1J10 Bbl5lBJJCll0 HecoorneTcTB11e 

113MCIICl·IHfl MOKJlY CTCllCllbl0 llblpaiKCHH0CTH liCK0TOl)blX BIi· 

.'I.OB COJICB0ro anneTM'fa JI 3J1C1<1pOJil!TllbBI C0CTaB011I B op

raHH3t,IC. Bo3M())hHO, 0110 CB513aH0 C HapymeHHCM ~1exa111!3· 

.\la, KOIITP0JIHpy1ou.1.ero pacnpe.n.eJJellHC COJ1ef1 H 80.ll.bl ~le)K· 

il\' K.rieTKOH 11 011yTpc1111cii cpeJlOH. 

· B noJJ63Y 311a 1111TCJ1b11oi-i 3a11HTepecoBa11HocTJ1 rnnoTaJJa· 

\IH'!CCKOfl o6JiaCTH l'OC0))l·!T l(JIHllll'lecKaH KapTJma T51}KeJiblX 

cj)OpM X[)0IHl'ICCKOro fl03)1.cflCTBIIH 3J1el<Tp0~l3fHHTllblX no

:leH pajUIOL(3CTOT, J(OTOpan xapa,nepll3yeTCH ,llH311UecJJaJJb

llbl.M CHHJI.P0MOM (9. A. Jlporwnma, M. H. Ca;i_11111<ona, 

1964). ITOCJIC)I.IIIIH np051J3,f!HCTC5l napoKCH3M3J!!::l!!,D.III CO· 

CTO}lHIUJMH, 11acryr1c.ll0llUHIH BCJle,II.CTBHC HeiipOl.lHj)l<)'J151T0p· 

llb!X paccTpof,cTB. 4eTl<O Bb151BJ15110TCH 1iapywemrn 61103JICl(T· 

p11 11ec1<0f1 alC!'HBII0CTH K0!)bl 60JibUJllX ITOJlYtuaputi. 

TTpe.[1,CTaBJJHH co6ofl OJ.UHi 113 na;.KHblX 0TJ.l,CJI0l3 r0JI0llH0r0 

\103fa, rHllOTaJJaMYC lffpaeT 60J!blll)'I0 pOJJb B HJ!Terpal(HH 

11ep!31!blX 11 ryMopaJlbllblX npoueccoB. r1rnoTa.f!,l:\[ll'ICCKi.l'.·i 

06!laCTb MO}KCT ocyu(CCTl3JIHTb peryJJRI(HI0, B •IaCTIIOCTH, 

:ieHTe.'IbH0CTH ccp.n.e'IHO·COCY.ll.l·ICTOH CllCTei\161, C0)l.ep>KaHH5I 

TaKIIX MeJlHaT0J)0B, l{[ll{ a!leTIIJIXOJllill, X0JIHH3CTepa3a, I'll· 

CT3MHH H Jlp. . 

I1CCJIC}l0BclllliH, npooe,11,CllllblC n noc.'le,ll.HHe :·o}.l,61 B l111cn1-

TyTe rilfJICHbl Tf)Yllcl H npocj)eCCHOH3llbHl>IX 3a60.rJeBa1111ii 

Ai\'\H CCCP, COHJlCTeJ11,crny10T o .ll.dicrn1m Ha J1CK0T0pb1e 

XOJIJ1HeprJ1t1eo1<11e np0LlCCCbl 3JJe1<Tpo,1arH!ITll.blX BOJIII pa,1,110-

'laCT0T, D '!aCTJI0CTll ~llll{J)OO0JII!. KaK IT0Ka3a.rm K.'Jllllll'IC· 

Cl<lle 11a6JIIOJlCllllH, xpo111111ec1rne B03,ll.CiicTBIIH ~IIIKpooo.111 

llj)0HBJ15110TCH D c])Ylll(llJIO!laJlbllblX 11apywe1I!IHX 11e1rn11oii CII· 

CTe\Ibl. I-laH60Jl(~C xapa1<TCf)llbli\l CJJ,mtr0ill co C'l'Of)0llbl nere

TanmHOI°I HIIHCj)Bcll.1,1111 !IBJ!HeTC51 TCII.Li.Clllll!H K npcoG.ria;lal!IIIO 

napac1-1111naT1!'1CC?.;Qii 11anpao.ffCIIII0CTII peal\LlllH co c-rop0Hbl 

cep:1,C'IIIO·COC)'/1.IICTOi', CIICTCilli>I. lkcJIC)I.OBaHIIC 11ei'1po-ry~IO· 

pa,lL>Hoii peryMlllllH (C. B. H111..:oroc,rn) Jl03DOJIHJI0 Bbl51BIIT6 

YBC.TH! 'le1rne C0.l.lCf)il{ a II 1151 aueTll.'I XOJJII Ila ·B L(CIITP 3.'I bllOi·i 
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l!Cj)l3110ii CIICTe111e, CIIIl}ke1111c aKTIIBIIOCTII XOJIIIll3CTepa:.ibI 

11 co.rr.ep)Ka111rn SH-rpymtbI 11 crnoJie 11Io3ra (H. A. KmtOB-. 

rnaH). 

KaK 6b!JIO noKa3a110 H. A. K11ttoBCKoii ( I 968), 11011. IJJIIIH· 

1111e~I MIIKJ)0130lIIIO'llOro 06.Tiy•ICHIIH Cilll)l(aCTCH 13036)'Jlll!IIOCTb 

H-XOJIIIHOpeuenTOJ)OI3, B TO Bpe11rn K31( COCT05lHIIC "M-XOJIH-

110petleflTOj)013 ocraeTCH 6e3 1131\Ie11c1I1IH. H3Me1Ie1111e COCTOH

HIIH H-XOJIJIIIOpeuerITopoB l\10)KCT B H3BCCTHOii 111epe onpe

.rr.e.TIHTb II apy:.ueanc rrepe.ua lIH no36y)1<.UeHHH ·B UCIITP aJTbIIOH 

11epn11oi1: c11cTe11Ie. 0TcyTcnrne H3i\ICHCIIHH B M-xomrnope

IlenTopax, Ol!eBII.Ll.lIO; fOBOj)HT B TIOJ1b3Y II361-1paTeJ1bHOro 

.D:CHCTBHH MllKJ)OBOJTH Ha XOJIIIHCJ)P.l'{ec1rne CT!))'l<T)'!)bl. 

Becbllla ·Ba1KHb!M B HCC,lC,LI.OBamrn MCXaI-IH3Ma ,!I.CHCTBHH 

llH!K!)OB0,'111 MaJTdi IUITCHCHBIIOCTH HBJ[HCTCH orrpeJI.e.ricm1e 

HaH60JTee 33HHTepeconaHHblX YlJaCTKOB IICj)BHOi-i CHCTeMLI. 

B 3TOM n,1,n1e HHrepecHbI .rr.amib1e, rroJ1y11e1.Hb1e 11. A. Ku
llOBCI<0t'1 (1968a), KOTOpaH HCiJO.TJb30BaJia j)33J1Hl!Hble cpap

~laKO,lOfl-!llCCKlle cpe,ll.CTBa, 'llbl3bll3aIOLUHe C)',ll.Oj)O)I(Hble rrpn

na,LI.KH y Kj)b!C H HMeIOLUHe pa3JIJ1LJHbie TOl!KH TIJ)!!JIO)KCHl-151 

B l(Cil'fj)aJTbHOH HepBI-!011 CHCTeMe (1<awpapa, Kopa30JI, CTj)HX

IHIH, HIIKOTHH H ,LI.p.). £10 l10Ka33HO, 1iTO K 06Jl)'4eHlllO 11yB

CTBHTCJlbllbI ,ll.BlffaTeJibH35I 301-la KOj)bl \"OJIOBHOro M03ra 

H TIO,ll.KOpKOBb!e o6pa30B3HHH, orrpe.rr.eJieHHb!C CTPYKT)'j)bl 

cpe,11.11ero H Me)1<yT01rnoro M03ra, CHCTeMbI cerMeH-rapuoro 

annapaTa, 1IT0 3aTpy,LI.HHCT nepe.rr.aqy HMTI)'J!bCOB C acJHpe

pC!ITllbIX ny-rdi Ha ,[I.BHraTeJILIU,Ie e,LI.HHHUbl Cfl!HIHOro M03ra. 

K .3T0:11y na.uo .no6aBHTb oTMe11eHHoe BbIWe yrneTaiomee 

,11.e~icrnHe Ha H-xommopeuenTopb1. 

Heo6xo.rr.m,10 no,.asepI<H)'Tb, 4TO CTCIICilb 'IYBCTl3l·ITCJJbllOCTH 

K l\lHK!)OBOJIHOBOMY o6Jiyl!eHI·l!O HCpBI-IOfi CHCTCMbl Heo.ui1 .. 

HaI<oBa. HaHMeHee Bbrpa)Kena pea1norn rrepRHoii ~HneMhl 

Ha l\lHJIJIHMCTj)OBOe 06.riyqe1111e (ecmI C)'JI.11Tb no peaI<UHH 

Bb!Cll!CH HepBHOH ,ll.CHTE:JlbHOCTH )I<HBOTHbIX). 0,1!.IIal<O nepH· 

cpcp11 11ec1<an IIepBHaH cHcTcMa, oco6c1mo peueuTop111,1i1: a11-

napaT l(01KH, BCCbMa llYBCTBll'fC.TJbHa K MHJIJllll\ICTpOBOMY, 

JlaiKC 0,1!.IIOKpaTl!Ol\l)', OU.TI)'4CHIIIO. 

(f)y11I<llHOl!aJlbHb!C C,1!.'131lrH pa3BHBaIOTCH II ctiop~Iltpy10TCH 

noc1ene11Ho. 

B 33BHCHMOCTH OT qHI3ll'ICCKHX napaMCTj)OB (.rr.mrna I30JI· 

lib!, HHTeHCHBHOCTb o6JIY'ICHH51)' JI.Jil!TeJibHOCTH Xj)OHHL!CCKO· 

ro !303.D.CHC'fBHH, IICXOJJ.IIOro cpyllI<UHOHaJTbHOfO COCTOHIIIIH 

opralIH3Ma npo1tecc l\I01I(C1' ll()OTCI<3Tb IICJ)313110~!Cpli0, IIMCTL 

OJlllY JIJIH ,LI.BC· cjJa3LT; JIOCJJCJlllCC lialUC H xapawrepl·l3)'CTC5! 

CHaLiaJJa HeKOTopoi-i CTH~IYJIHLlHCi-i, a 3aTeM yrneTCHHCM <pyHK-
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iliIH. Ka K y .[1.aJJOCb iI01<a Ja'rb, r:'.u< ,Ke t1ocTcnen11_? c\JOp~i 11 (iy
io-rcH JI 111opcjJOJIOrll'ICCl.;I!C 113MC!ICHIIH np11 JlClll.:TBIIII _ya3· 

.rllILIHblX )l1Iana30II0'13 130JIH p3J\IIO'taC1:o'f HCTC[)i\!OfCHHOII Jill· 

TCHCll!lHOCTH. .. 

TI0,upo6110 i\WJ)Cj)OJIOl'll'ICCIUIC 113MeHCHl!H rIP!' B03HCIICTBllll 

3JICl<Tp0M ariilITllblX 130Jlll paJlllO'!aCTOT 1\1;\JIOII II IITCHCll13HO· 

CTll paccMOTpCIIbi IIIIil,C. 

fJiaBa 1 

MOP<t>OJlOrHLIECK!1E l-13MEI-IEHfl51 
nPH )1.JlHTEJlbHOM MHOrOKPATHOM 06J1Yl(EHl1H 
MHKPOBOJlHAMl-1 MAJlOH HHTEHCHBHOCTl-1 

lV\opcpOJIOr11'1eCKHe H3MeHeHlrn nptt )1.JTHTeJibHOM 

MHOl'O!(paTHOM 06J1y 11em-m caHTHMeTpOBhll\11-1 

BOJTHaMl1 MaJIOH HHTeHCHIHIOCTl1 

vby<IaJIHCb 1110pcl)O,IIOnJ11ecKHC !13MCHCIHl5l BO BIIYTJJCH~IHX 

opra1rnx H B IIC!HllIOH CHCTCi\lC y 71 6eJiblX Kpb!C: H0;].!3Cj)I aB

lUHXCH M HOroKpaTUOlllY Xj)OHHl!CCKOi\l)' B03,.[lCIICT!311l0 1n1-

nyJ1bCIIbll\lH II IICflpepb!BHblMH 10-caHTHMCTj)OBblillH n~.rma

Mll II IIMfl)'JlbCIII,li\lH 3-cal!THMeTpOBblillH BOJIHai\111 l\!a.TJO\I I1t!

Te1ICH 13IIOCTII 11 p II p aJ11oii fl pO,ll.OJliK\ITCJI b!IOCTll OOJI )'LICH!IH. 

fpynna t. ,UJrn Toro ,no6b1 rrpocJ1e,a.11Tb 11at1aJ1bllblC 1wpy. 

wemrn llj)H ,11.ci-iCTBHH caHTHi\lCT!lOBblX BOJIH, CJIC.U)'CT 11~

CKOJlbKO no)lp06IIeC ocTalJO!llITbC5l Ha Xj)0HHLICCKOM B03;].ell

CTBHH 11a opralll-13M )KIIBOTHblX IO-ca11Tlll\lCTpOBblX BOJIII 

O'IC!lb MclJJOii HllTCIICIIBI-IOCTJ-1. 3TO H3)'11CHIIC TCll! OCJJTCe aa,K

llO, l!TQ 13 rrpowrno,LlCTl3CHHhlX ycJIOBIIHX T3KHC llt!TeHCIIBHOCTII 

~lOI'JIII HMCTI, MCCTO. 
H3y'IaJIOCb 111110ro1<panTOe B03).te{!CTBIIC (35-40 ceaHCOB 

no 30 lllllllYT) lllaJIOi-i HHTCHCll!3HOCTH 10-C..l!ITIHICTpOBLI~ 

80.TIH I3 HMff)'JlbCIIOM pe)KIIMC MOJl)'JIH),UIH JI 11cnpepbllll!OH 

rcHepa1u111 11a 6e.%1x Kp1.,1cax. 51nJ1eE1111 neperpcBa 11e uaG

JIIo.rr.a;1ocb. B11cwm1e npoHBJieHHH .rr.eikTBIIH caHTill\lCTpOBblX 

BOJI H OTC)'TCT!3013aJl II. )KIIBOTllblC LIYBCTBOB3Jlll ce6H xopu-

11.10, Ilj)OJI.OJOKclJIII 1qrn6anMITb 13 ncce O,UHliaKOllO C KOIIT!)O.Tib· 

llbn111 II OCTaBa.'ll!Cb npaKTII'ICCKII 3,IT.OJ)OI3bli\lH. 

KpblC 3a611BaJIII B pa31lblC C[)OKI-1 IIOCJIC npeKpautCHIIH o6-

JTY1ICHIIH: OJI.HY 11aCTb cpa1y IIOCJTC o6JJ)''ICIIIIH, npyr.y10 -

1Iepe3 l !le.[1,eJIIO II T!)CTblO - ,,epC3 3 l!C,rJ.CJT!I llOCJIC npcKpa

lltCIIIIH 06Jl)''ICIIIIH. 
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Y }KIIBOTJ1b1x, 3a6J1Tb1x cpaily JtocJJe r1ocJ1e,zl.Hero OoJ1y 11e-

1111H, cocy.11.11cTbIX paccTpoiicrn 11e 6bIJIO 061Iapy)I\CH0. OT

ll1e11a,11oc1, llIYTIIOe Ha6yx:11me nporon,1Ja3i\(LI OT,L].eJILHblX 

HepBHblX KJieTOK KOpbl H rimoTaJia;11114ecKoii 06,11aCTH C 110· 

HBlleHHeM (1I3pe.11.Ka) e.11.m111<1Hb(X BaKyOJlCH B npnTOIIJia3Me 

( oco6emrn s 11ef1 poua x r11 nor a JI a111 H<t erKoii oo,H acTir), 11e-

60J1 bmoe Ha6yxa1111e JI IICj):lBI!O~ICJ)IIOC OKJ).'.lllll!Ba1111e C)].H· 

1111
1
1111,(X l\ll,lllIC'IHblX 130.l!OKOII i\IIIOKap;1.a. flp11 I'IICTOXIll\[l(IIC· 

C'l..:0;'1! HCCJIC)].OBal!IIII 0611apy1KCHO 11e60JiblllOC y11ICIII,IJ(eII11e 

KOJIII'leCTBa pII6011yK.r1eonpore11.11.oB KaK B KO)KC, Tai( II [I j)ll· 

Jle s11yTpernmx opra11os, n HOpMe 6orarL1x PHn (11epB1IL1e 

KJieTKH, )KeJie3HCTblti .3nlITCJ1I!fi )l(CJIYJI.O'IHO·I<Hme•rnoro TpaK• 

Ta). HaH60.11ee 3aMeTHoe yMe11Lrne1me co;\ep;,KaHHH PHTT 

OT?IIelJeHo B .3rIHJI.Cj)M'Hce ,H ero JI.Cj)HB:1Tax B TTOBCj)XIIOCTHblX 

C.7J05!X J(O}l(J-1. ~' OT,LJ,e.1JbHbIX )l\)[,BOT,Hb!X 11?1ICJIIICb Ha6yxrnM1 

np0Ton.11a3Ma II He3HJ'IHTeJib[IO B1,1pa)Ke1-111a51 3Cj)IIIICT35! 

(6CJIKOB35!) .LUICTpocp,rn OT)].CJibHblX ne<JCHQl(~IblX KJieTOK 

H .3fll!Te.TJH51 e,l(IIIIHllllblX 113BHTblX Kar1am,u.eB TTO'IKl-1. 

l-fepe3 3 HeJI.eJrn noc.11e npeKpaui:emrn o6JI)"Iemrn nee y1rn-

33HHLie H3MCHeHH5! He Bb151BJillJll!Cb, T. e. Jl0}I:Bepr2J1HCb OU· 
pan1m,1y pa3BHTIIIO. 

TTpH llfHOrOKpan10M C)KeJI.HCBHOM no.11y•rnco130M 06Jiy,1e

mm (34 cea1-1ca) 3-CJHTJBieTpOBblMH HMIIYJibCllb'Mlf BOJIHa• 

11-IH I-IH'1eHcHBHOCThlO JI.O 10 a!BT/0,12 V )!UIBOT!ib!X Ta1rn,0. IHI· 

I<aIUIX BHeW1111x np05IBJJe1111i'.i .Li:CHCTBiIH OOJ!Y'ICHif5! He o6ua

py:-KeHo1. y j,KHBOTHbIX, 33611Tb!X cpa3y )1(0, IIOCJJe IJ(;CJICJI.

Hero 06J1y,1eHHH, H3i\lCHCIII151 6LIJ!H ell].e MeHee 13blj)c!)l(Cl(Hbl· 

MH, 'leM npn 06JlY'ICHHH 10-caunrneTpOBhlMU BO,IJH3MH. 

y j,[(HBOTHblX, 3a6HTblX 11epe3 1 II 3 IICJI.eJrn no OKOH 1IJIIHH 

06.1ylfeIIHH, mmairnx MOpcj)OJIOn1 11ec1rnx 113;1-leIIelUIH BO BHYT· 

pemmx opranax II M03re Ile npOll30lllJIO. C.,'1e,110B2TCJlbllO, BCC 

IIIJHBeJ.(eHHblC MOj)cp0.7JOril'ICCKlle ll.3MeneH!lll HBJIHiCTCH 06-
paTHMblMH. 

Ta1rn:w o6pa30M, y )IOIOOTllhlX, f!O,'J.BeprHyTblX :VllIOroKpJT· 

110:v1y 00J1YlfCHHIO .3. II 10-caIITHMCTJ)OBbl:HH hMll)'JlbCilblMH 

BOJlHcl'IIH M3JIOH HHTeIICHBIIOCTII ( IC J\IBT/Cll-i 2), np11 00U.(eM 

xopomeM COCTOllllHH 061,Jt(l(I,IMH i\IOj)<.jJOJIOrJ-1'1eCKHMH i\lCTO· 

Jl.3;\IJ,! 0611apy,KeHbl H3'13JlbllbIC o6paTIIMble, COBCJH11e11110 IIC· 

3113'JHTCJibllble J!)1CTpor!rn 11ec1rne 113Me11e111-rn B OCIIOBJIO:,r 

B 11epn11oi1 cHcTeMe. 9T11 11J111e11cmrn, no rr. E. C11eca1,eny, 

HBJlHl{)TCH pa1mdi j)Cc!I<l].l!Ci°I 11ep1111oi1 CIICTeii11,1 Ila p,13/lj)cl· 

" 
l Ha~m Y'll1Tblfla,n11c1, 11'.lMClfC'llllfl, CBH'.la11111,1c co cnocoiioM -~!aOOH iKII· 

BOTllblX - JlCKan11Ta1u1eii. Bee on11c1,rnac~1hrc y frOJlOlll,rTflf,IX il{IIIIOTlll,IX 
lf3MCIICIIHH rroJ1y•1c111,r llaMI( JI cpan11e1111rr C l<OHT!)OJICM. 

GO 

• . 

;,KeIIIIe. 01111 CJia6o Bblpa;,1,e111,1, OUj)clTlll\Ibl, I<O~IIICIIL'.llj)OBcl· 

bl H )I(IIBOTIIOe OCTJCTCll npa1<TH 11ec1m 3.11.0pOBblM. 

H y )IOIBOTJlblX, o6Jiy<IellHblX MIIOroKpanro 10- 11 3-caHTII· 

~reTj)OBblMI'. B0.1JH3MH IIHTC11Clll3IIOCTbIO .LJ.O 10 ~!B'f!.Ci\1 2 ~p9-
I<Oill 1(0 10 Mecmi:en HMI<JI<IIX BllelJIJHIX npO,IBJICI!HH B03;.].el-[· 

CTJ311; He OTMC•IeHO. B TO )l(C BjJ'C\-Ill YCTclIIOBJTeIIO, 'ITO 

~[3Jlble HIITNICHBIIOCTH 06J1y 11eH1rn 10-caHl'JHleTpO~LDIII B0.'1· 

uaMH, 11e ,rr,amuu1e Ten.r1oooro 3cpclJel(Ta, BbI3hmaror pnn qrn-
311oJ1or1Il!ec1rnx ll3MCHe1rnif B opraIIH3Me )KIIBOTHblX. HanpH· 

Mep, y .3TIIX ,I<IIBOTIIbIX OuHapy;,KeHbl H3MeHemrn Il u.eIIT· 

pa.'lbJJOiI HL:j)BHOI\ CHCTCMe, Bblj)3)1(3IOU,].HeCH B 1-iapymeH11I~ 

B.33HMOOTIIOlllCHHH OCHOBHblX HepBI-lb!X npo11.ecc0B _(H. ~- Kn 
ILOBCI<aH, 1960), 11 apymer-me ycJIOBHOpecpJieKTOpHOH .LI.CH :C.1Jb· 

HOCTII )l{IIBOTIIb!X (E. A. Jio6aHOBa, 1960), H3i\IeHeIIIre ypOB· 

Hll KJJOBHI-JOro .11.an.1emrn B cTopo1-1y ero c1111;,Ke111rn ( 3. B. fop

;,i:oH, 1960, 1964). 06utJ11L1e 11-1opcpoJ1orw1ec1rne 11-1e1:_o,rr,1,1 HC· 

CJ1C},l0Bc!HH5!, npeJI.•H33113lJCI!H~Ie )].Jlll BblHEJICIIHll He00.1JbWHX 

~ropcpOJIOrJl'IeCKHX 1131\ICIIeH:111, conpOBO)K,rl_Jl~ll].HX no;1.06Jibie 

(jJil.3HOJ10l'J-iliec1rne pacCTj)OHCTBa, HeJI.OCT'a;O,lllbl. • 

flo.3TOM)' HCOOXOJI.HMbl UhlJIH 6oJiee 10,11,IIC i\IOp~j)OJlOrH 

lJec,rne, .3.FH':I<TJ!I311b!e Jiei'iporHCTOJIOJ'H'!CCKHC l\IeTO:I-!>1 IICCJlC· 

Jl0133HII5! HCJ)BHOii CHCTeMbl, Kai,, HanpHMej;), 113~'1eHIIe 113· 

~•e11em1i1 B CIIHanTillleCI<HX ll peu.e11TOj)HhlX o6pa3013clHil5!X 

~eHTJ)clJ]bHOH HCJ)BIJO{I CIICTClllhl, 0'1eJ-lb TOJil(O pearnpyiouwx 

Ha pa3JIH'lllble B0.3.[l.ei-icTBIIll. TTapaJIJICJlbll(I C IICCJieJI.OBaHirn~ 

l\!11 Bb!Cllleii HepBHOii JI.e51TeJibHOCTH 06JlylJeIHihiX )!(~IBOTllbIX 

upe.11.cTaBJrnJIOCb HHTepecm,IM 11ccJ1e.noIJaT~, Me;,1rn~11pOHHbI~ 

CB513(1 KOj)bi rO.'lOBIIOrO M03ra npII B03JI.CHCTBl!II caHTIIMCT 
pOBblX BOJlH. 

ilpe)I<.LJ.e lfCM nepei-ln: ]{ H3JIO}((eHIIIO pesyJibTaTOB IICCJie• 

J\OBa'.IHii, 1-1eo6xo;u1Mo np1mecn1 HeKOTOJJbie Jil!'reparypm,1e 

J].JIIHbIC O Me)KHeHpOEHblX CB513rlX KOJJbl .i'OJIOBHOro wl03!'a. 

B uepBHoit TKaHH 0<1e111, xopomo Bb1pa;,I<e11;i ~1opcpoJ10rH· 

lJCCKaH Ol)!'aHH33U115! ee CBll3CH. B fOJ1013HOl\l J\!03re l(~.10BC· 

1<a xapai<Te•J113y1oll].eMcH Bb1co1rnM pa3nIIT11eJ11 BTOIJ.?11 CHI'· 

' " 

1 

, 1 0''T'll"1l0T ·lf!)e'Wbl 11i.HlliO Bbl· IIaJllillOH CIICTel\!bl, -cl3ll311 hO!)bl rl. '- r < , - . 

COI<oi'.i m1cjJCtlepemu,pon1<11 H C.IJO)K!IOCTII _ (C. A. CapKil~OB~ · 

C. A. Cap1rncOBbIM ( 1948) 11 I . H. J Iom1,~o!ll,1~1 . (,1.: 5.' ) 
li.3\il(Clla CJlO)KIIaH opr;111113;:1(ll!H Me)1rne11po11111,1x Cl3H3ell hO· 

pi,i' roJIOBHOro Mosra. Col'Jlac1-10 .3TIIM JI.aHIIbIJlt, TPH c11cTeM:.,1 

(.3cpcjJepeunian, alf~cjJepeHTHaH H ncTaBO'Ill,rn) B. cnoe~-1 n
1

3a11-

~10.11.eikTBHH pacnpe.LI.CJilllOT IIOTOKII 1IepBI1bIX llillIIYJinCOB 

no Kope ro,11 orrnoro l\I03ra II cocTaBJrn1or illaTep11aJibHy10 oc

HoBy pec!JJJeKropHoii Jl~'rH. l\aK 11313ecTHO, nepe.LJ.alJa Heps-
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11oro 11i\111yJ11,ca c o,u.11oro 11ciipo11a 11a Jlpyroi-i B03i\IOiKHa 

;JIIIWb 1Iepc3 KOHI.J.e13ble pa3nernJie1111H aKCOlla 0.ll.110!'0 11ciipo-

11a Ha .LleII).lp11n,1 Iw11 Te.rIO .11.pyroro 11ef1po11a. 
6. A. ,UoJ1ro-Ca6yposbL\I ( 1956), TI. 11. Tiom1i-0BblM, 

C. A. CapKIICOBblM, 13. H. Jianpe11TbeBbIM 6b1JIH 113y,1e11u 

KOIITaKTIIbie annapaTbl, coe;.1.IIIIS110U{lle 11ciipOI1bl II cnel{11a

alll311 pon a Ill Ible B Ha np 3BJieIIHII BOCH pn HTll5l HCJ)BHblX HM· 

·Puc. 15. AKCOCOMaTll'ICCKIIII c1111a11Tll'ICCKHi'i anna
pa-r U UHllC l(OJIUCIJl,IX ny:·ouoK 113 TCJlC IIC'p1111or, 

I\JICTl\11 (110 L' "ia,lawy). 

IIYJILCOB IIJIII OTJla 11ll HX Ila ;J.pyrnc J1eiipo111.,1. l1cCJIC).l.OBallll5l· 

i\IH p51,a.a ,rnrnpon (rI. E. CHecapeB, 5. 11. JianpcHTLCB, 

C. A. CapKHcon, r. 11. TioJrnKoB H ,u.p.) ycTaHonJ1e110, 'ITO 
HMCIOTC5l .ll.83 THna MeiK!ICiipo11l!blX CI3H3ei-i: 3KCOCOM3TH'-!e

CKIIC- npHMLle, TCPi\lllfl3J1bllblC CBH31f, 1<01'/l3 I(QHC'IHblC 

pa313CTOJiell l!H ;) I(<;'.0113 OAIIOl'O 11cii po11 a on.1IeTa !OT TCJIO ,apy-

c.i 

roro uei:ipo11~1. o6pa3y}i i-1a t1eM I<0IrraK"rIIb1e ncpc,u.a1oul11e 

c1111anTil'ICC!(IIC np116ophl, nyronIrn, I<IIOill<H 11 1(0.'IC'll<H 

(p11c. 15)' II aI<CO).leHJJ,pa.rJbIILIC, 1<aC:~1TeJ1~1lble, IIJIII I<OJIJJa

TepaJJbllble, cBH3H, np~J.lCTaB.11mo111.IIe co~ou coe,u,u11c1111H TOH· 
,iaihIJHX pa3BeTBJie Hill! aKCOIIa C p a3BC fBJJCHHHi\lH ).I.CIIJI.PH· 

TOB. l(oHT3KTbl npoHCXO.ll.51T 11cpc3 oc~6b1e o6pa30Bc.111HH Ha 
jlCil)l()IIT:lX -- i\lCJII<IIC Illlllllll(ll (pllc. 16). 

;. , 

Pnc. 16. CxeMa aKco,ll.eB,ll.Jla,11,111,1x Cll51Jef1 s Kope 
fOJIOBIIOrO MOllrll 110 KaxaJJy. 

_.,;111 

CxcMy Me)I<IICi'tpOllllbIX CIHI3er1 KOpLI !'OJIOBHOl'O M03ra 
no r. H. nommony l\lO)KHO npeJI.cramnb ce6e c.11eJ.1.y1ow.11M 

o6pa30M. DpIIXOJlHll{lle B KOPY aKCOllbl ll3 IIIDKeJie)Kall.I,IIX 

OT,'leJJOB 1Iepn11ofi CJICTCJ,lbl pa3BeTBJ15110TC5l ~ rny601mx C,110· 

six KOpbl, 06pa3y51 npH11-11,Ie CBH3H O.ll.JIOro 1-1enp01ia c llPYrHM, 
11.111 pa3BCTl3JICIIJIH cll{COIIOB B 11onep:rnOCTllblX, aCCOll!IaTIIB· 

ilhlX, qrnJIOl'CIICTll'ICCKII II_IOJl0)-1.hlX c.rJOHX I<Opbl ,npllXO,ll.HT 
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B C0flfHIK0CII0BCIIHe C 60.TJbWHi\l I<0.'llll!CCTl30i\I HeiipOHOB 

pa3.rJJl'IHblX CJI0CB !Wpbl, TaK KaK B J(a!(OM 6hl CJI0C IHI .1e

)l,JJ1 3cpc!Jepc1-1TI1blii 1-1ei1poH, 11a1.L(C BCCC0 _rnoii BepxytuCLIIIblii 

,ilCH,ll;pH'r OJI H0Cb!JtaeT B aepx1111e C.'TOH K0()bl ,rvrn accon11a

Ullii (pnc. 17). '.:>Ta c!)Op;1ta CBH3eii npe;(CTal3.1.51CT TOHKIIH 

:-.rexalll!3i\I, peryJ111py10U(Hif II 113i\1Cllmouu11i c!JYIIKl(llOf!a.'!b

H0C C0CT051HIIC illl!0rIIX HCiipOllOB J3 3-8B)!Cll;1I0CTII OT 113:-IC· 

!ICl!IIH c)iy111,u110HaJibIIOro C0CT0HII!IH 0,ll;H0ro !13 ll!IX. 

B K0pe f0JIOBH0ro M03ra LIC.'I0BCKa BC.TIC;(CTCIIC BuIC0K0ro 

pa3BIITHH acco1_u1aTHBHblX CBH3Cif nepBCIICTBYI0ll(Ce 3HaLJC· 

HIIC InICI0T a1<C0,UCH,Llpa.11bHbIC, K0CBCHilble CB513ll. 

Cornacuo coBpeMemrbBI npeJI;cTaa.1e11!151~1 (C. A. CapKH

coB, f. H. IlOJIHKOB), IJ111111II<II Ha ,ilCll;J:j)llTaX IIC[)Bllb!X Jrne

T0K !(ell( peu,CllTOj)Hb!C B0Cll!)IIHIDial0UI.IIe annapaTbl K0j)bl 

!13:\ICl!mOTCH J)RllbWe nepe;:(aIOi.UllX a1..:C0III1b[X pa3BCTB.CICHIIH 

!I HX K0I!TclKTHbIX annapaT0B H pa!Ibl.LIC Te.1a IICj)BllblX K,1e
T0K. 

Hai\IH 6bl.'la fI0CTaBJICila 3a;(aLia npoc.rietUITb B03HIIKHO· 

BCHHe Ha'laJlbHblX i\!OpcJJOJIOfil'ICCKI!X 113;1ICJ-Ie1m1i B i\le)1rne11-

p0Hl!blX CBH351X K0j)bl f0jj0!3H0ro i\i03ra 1q:,11 ,[l}III re.161!0'.\l 

;i.ci'IcTnHH 10-caHnDieTpODblX B0.111 :iia/IOii iII-ITCHCill3lI0CTH, 

np0CJJC,!lHTb CTa[(H!I Il0CTCflCIIH0l'O j)83BllTIIH ll3~iCI!CHIIH 

l3 i\lC)I<HeiipOill-lblX CBH35IX J(Oj)bl B 3aBiICIDIOCTII OT llI-iTeHCIIB

H0CTH 06JJy 11eHH5! ll CB,nan, HX C oco6el!I-!OCT5IWI 113~iCHeHHH 

ycJIOBJ-IblX pec!)JJCKCOB, a T a1rn,e !!3 y<r::n, 0Gp::i1 ll:\I0C'l'b ::ITHX 
H3MCI·IeHHH. 

Kyco•urn K0J)bI r0J10BHoro ;.io3ra, B35!Tbie !13 06J1acTeu ;!.Bil· 

raTeJJbH0ro II '-1,YBCTBHTCJib!I0ro aHa.'llI3aT0j)0B, rnmperm1po

Bam1cb cepe6poM no cnoco6y foJJbtl)Kll (1-1eKOTopb1e r:pena

paTb1 o6pa6aTbrnamicb no cnoco6y ro,1b,;:u1rn-l3106el!era). 

]lJJ51 K0HTJJ0.15! I-13:YLiaJJaCb CTpyrnypa >!CiI..:HeiipOHHblX CBH-

3eii K0j)bl M03ra y 10 neo6.JJyt1e1-lHblX 3,'L0j)Ol:lblX 6e.1u!X KpblC, 
3a611Tb!X ,!leKafIJITaI..I,Hett. 

---- - - TTpuu1jJ11,1rn.:,,1 yl:leJ1w1em-111 xopowo-nn,1110, -1r'M ncpxywe1F-~
Hb1e H 6a3a,'lbHbIC 11.CH.ll.j)HTbl nuparnr;.1.Horo uciipo1rn o6H,lb-

lIO ,YCCHIIl.,I ~IeJ1KHMJI illl!TII!Kai\IH (puc. 18, a). Oco6eJ-IHO xc-
pomo l3IfJ(Ilbl lllHflHKJI npn HI\IMepcl!0HH0M yse.11I'ICHllll, rrpe.Ll

cranJJmOllUIC cooofi rpyweBll,[(Hbie BbI[)(lCTbl np0T0fl.'!a3i\Ibl, 

pacn0;10il(CIIl[ble nepneIIiUIKyJrnpuo K ).l.,11lfll-ll[Ky 11.CH,J,j)IITa 

(p11c. 18, 6). l.JaCTO 01111 Irn!CI0T 13!1,!l MC,1KIIX nyronoK Ila 

T0HI<HX llO)l(l{aX (pHC. 18, a). 
I-I au6oJI bmce K0JIH'-lecrno UIIIrlllK0B 061-ia py)KCI!0 11a ·n.ep

xymetmLrx JJ:eH,!lj)H'f3X m1paMI1,[lllbIX II BepeTCII006pa3llb!X 

K.rleTOK, .ll.Cll,!lj)HTax, narrpaBJI5IJOU(IIXCH 113 pa3JJIILJHblX CJIOCB 
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Puc. 18. CpaBIIIITC,lbllaH xapaKTepHCT!IKa 113~1e11e111lb!X !I HeH3Mel!eHHb!X 

aKC0JI.C!!.ilp3.%11b!X :.1e;1rnei'1pOlll!b!X CBH3Cii. 

a - .:H}>cf)E:peHTHLlil uefipot! KOPLI ro.lQBJ-IOrO :-.103r3 1-WIITpO.lbHOll KpblCl>I. Xopowo 

H!!..J!ll,I wunttnn ua ncpxyme4Ho?-t .neri.J.t-1!!Te n cro pa.1neTu.1eH1rnx. OK.pacKa 

no fo.1b,u;+a1. yae.1n•1e11nc 'X360; 6 - cn.1ercnuc ncpxyi.11i:'iii1,1x .ae11;ipuToo D aepx

t!HX C.lOHX KOpbl. Xnpomo Bil}lHbl Wltllllri.a Ha ,..l'J,CHAPHT:?X, Olllf 11~1eJOT l!_lf.!l rpyme-

BH;l,HblX BblpOCTOB 11po-ron.11a3)Jl,I. On.pncna Ta ;,Ke, yne.:1111.J.eHue Xo-tO. 

K0pbl B nosepx110CTHbJe ,J..:151 accou11au1111 H p33BeTBJI5ll0UUIX

C5l T3:\I. 1\.leHbllle HX Ha 6a33JlbHblX ,'I.Cll.llpl1T3X H C0BCeM 

]JCT Jl3 Te:1e 11'2pB1IblX l<l!CT0K. 

32Te:11 HCC,le,l0f.l3JIHCb ;-,1e;,irnei'lpo111-1ble 3KC0,'l.eHJJ.paJibHbie 

Cl3513ll K0!)bl f0ol0f.lH0r0 :l·I03ra y BTOpOli rpynnbl jKHB0TJlbIX, 

fi0,1,BeprnyTblX 06J1y 11c1m10 10-caHTJDICTpOBbI:\lll lD-lnYJJbCHbl· 

,\Ill H HenpepL;B11unJH B0JlJJa:1111 IJIITelJCHBH0CTbl0 OT 4 JJ.O 

JO :liBT/012 F.3.5-40 cea11c0B 06.1y 11eH1JH no 30 :1rn11yT KmK• 

11,blii). 1KimOTllble 3361-ITbl .ue1<an11Tau11·er1 cpa3y Il0CJie n0CJle.ll.

l!ero 06.'l)'l!CIIIIH. YcJJOf.lHbie peqrneKCbl K 3T0:IIY BpeMeHH 6bl

Jlll 11apymc11I,I. y jl{JIB0THhIX (11CCJ1C,LlOB3l!Hb!X E. A. Jio6a

l!Of.lOii) on1e•1a.ll1Cb OCJla6Jie1111e np0ltCCC0B B036y,KJI.eHIHI, 

11apywc1me npoueccon ,rr1Hj:>l~epcmu1poB1rn n 3aTe.\-t napa.J.0K

ca.11,11aH pea Klll!Sl H '.33 fl pe,ll.CJ1 blJ0e T0p:v!0iKCIIHe. fl pH H3Y

I.JCIIIHI cpe3013 l<0pb! roJJ0BII0f0 :11031"3 f.111.ll.H0, ~!TO Ha KOHlte 
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PHc. 18. Cpa!3!1HTeJibHa.H xa

paKTepucn1Ka !13MeHe11HbIX I{ 

Hell3~IeHellHb!.\'. aKC0.ilCll.!lpaJib· 

llb!X MeiKHef1pomlblX CB.H3eil. 

8 - DCPXYUICllilbifl ;:J.C:ll;tpUT 11llp3• 

MIIJI.HOrO (3cl>cl>epeHTHOro) Hel'lpo

na KOPbl ro.:i:osnoro MOJra KOHT
po.~bHOil Kpb!Cbl. Xopowo BIIJJ.Hbl 

WJHJHKH Ha .il,ell,:l.DH:re, OHH HMeiOT 

B11.il. nyroBOK Ha TUlleHbKHX HQ}K• 

Kax. OKpacKa no ro.abJDK11-fi10-
6e11eTY, raen11,1ett11eX720. 
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Puc. 19. 4eTKOBllJI.!laH JI.ecpop:1ta

l(II.H Bepxyllle4H0ro JI.C!l~pHTa 3q>· 

,'.pepe11n1oro 11ef1po11a K0pb! ro
JI0BliOro M03ra 1,p1.,1c1.,1 noc.1e no

BT0pHbIX 06JIY'ICHHi'1 ca!ITIIMeTp0· 

BblMli Bomrn~!II ~ta.1oil ll!!Tel!Cl!B· 

H0CTH. OKpacKa no ro.1bJI.;+;ll, 

yBe.1114e1111e X 360. 

.n.eH.llpllT0B HepBHblX J<JleT0K 1Ull11HI{H .uecpopi\lllt)YIOTC5I (;ie• 

Jl3J0TC5I T0JIW.e H Kopoqe), HHO.r.n.a pacna.n.aI0TC.51, II K0-111· 

qecTB0 llillllHK0f.l 3HaqHTCJlbH0 yMeHb!llaeTC5I. 

ITp11 ysem1qemm 1<0m1qecTsa ceaHC0B o6JJyqemrn llillfllt-

- )(If Hcqt:JalOT, a Ha )1.eH,llpHT3X II05If.lJI5l!OTCH qeTK0f.lll)].llble H 

wapom1)lHb1e f.13.llYTJHI. Oco6e111rn JIJMeHeHbt nepxywelJHbie 

JJ.Cll,TI.pHTbl, ll.UYW.He f.l Bepx1me acc0U.Il3Tl!Bl·lble CJI0!I K0pb! 

r0JJ0BH0ro M03ra. ITpou.eoc H3llllHaeTCH C K0HU.0f.l ,::teH.1-"t()_IIT0B 

H 5IBH0 0CJia6csaeT II0 1rn11paB.rieHHI0 K Te.r1y K.'leTirn. 

(puc. 19). EcJ1H Ha Kouue nepxywetmoro ;I.e11;:qrnra f.lll,.'I.HbI 

llCTKOBil.llHbie YT0Jii.1.temrn, TO 6.TJ!l)Ke K TeJiy KJien:11 Jte11np11t 

HMeeT ponnbie K0HTYPb! n noKpL1T w1mmrnl\rn. ITpH yue,1!1-
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P;1c. 2(). Cxe)la TIOC.1C.UOBaTC,1btlblX cra.n1111 .uucrpocpn'leCKllX 113Me

r.e1mii KOllJ.J.e!lb!X 6yT0HOB nep11u.e,1mo.u1pHoro Cll!laTITll'lCCKOro an

napara B pa3ml'IHbie cpo1rn (no .U,Ku6cy). 

a - HOpMa,lbHhlil 6y.oH; 6 - 4epe3 24 •iaca; 6 - 4epe3 ,JS •1acon; z - 4epe,3 72 
4aca; a - 4epc3 96 •iacoa; e, CHC, 3 - •1epeJ 120 4acou; t1 - 4epe3 120 •acoa 

(rpany,wpm,11i pacna.11). · 

'-lemrH K0.:111-!CCTl3a ceal!COB 06.'ly'-ICJI!l5I (np11 fJOJ1HOi\! J3bllla

,1.e11illi ycjtOBHblX pecjrneKcou) 11puuecc Aelj)Op M auHH ,uen.upn· 

TOB pacnpoCTpa1rneTOI B rny6b KOpbl no 1rnnpaBJleHH!O K Te

. ,y K:IeTOK ( Cl\!. pHC. 27, a). 

CTpH cpaBHeHHH .1.!00cpOJJOrH'-ICCl<HX 113:'IICHCHHH B HCpBHOH 

CHCTe:i1e, 06Hapy;1<el!llblX y jl{HBOTHbIX np11 ,ueikTBHH HM

ny.lbCIILIX H HenpepbIBHblX 10-caIITHMeTpOBblX BOJIII, cJJe,uy

eT ODICTI!Tb 60J1Ce Bbipa;I<eHHble H OT'ICTJIIIBble H3MCHemrn 

npH ..1eHCTBHH w,my;lbCHbIX I0-ca11TIBieTpOBblX BOJIH. 

Ha6.·uo..1aeTcH onpeneJ1e111iaH 0 1iaroBOCTb npouecca, 

H BCCr,1.a pn,rr,0:-.1 C H3MCHellllbDIII 11ci-ipo11ai\I11 i\10;1rno BH,lleTb 

11ci-ipo11LJ C l!Op:'ltaJlbllOii KOI1cpHrypau,11eii :i,e11.upHTOB. IlpH 
OKpacKe TK3HH :'II03fa no HHCCJIIO 0611apy)Kellbl !Hl'-la.TJbHble 
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Puc 21. CpaDllClllle llOJ)i113Jll,lll,JX H H3i\lellel!Hb!X aKCOCO~JaHl'leCKHX 

CHll3TICOll nepe,!1.l!IIX poroD CflllllllOro 1'!03ra. OKpacKa no I(axaJiy, 

yDeJIH'leHHe X540. 
a - MHOfQllJICJleHHblC KOlll{CDl,IC KOJlel!KII 113 TC.71C 11 )l.CHJJ.pllT3X MOTOpnoro 11eil• 

po11a r:epe1,11cro pora cnmmoro MOJra KOIITpo,1L11oro Kpo1111Ka; 6 - 6yna11oeu.11-
m,1e YTO.rTU~CllllSI H yc11.fl~IIU.1SI aprupo()lll .. 111>1 cnuanTIP1eCKIIX nyrODOK I( OTC!IO· 

CIIHC HX OT Tena tlCJ)IlllOH K.ilCTKll B r11noTaJ1aM1111eCKOil 06JlaCTll npu 0Gny11e11111t 

caHTIIMCTPOlll,l:.111 BOJill.1Mll M.1.lOii 111rre11c11rrnoCTH, 

113MeHeHH5I B BH)J.e Myn10ro Ha6yxamrn npoT0ilJJa3Mbl OT

,ueJJbHbIX nepB!lb!X J(JleTOI<, '-ITO, no n. E. CnecapeBy, 51BJl5I

eTC51 pa1111eii: o6paTHMOH pcaKL(Heii: HepBHb!X KJICTOK Ha pa3-

JIHllHI.,Je pa3J1.pa21<eHHH. 

Bo BIIyTpeHHHX opra~ax )J.aHIJbJX )!<HBOTHblX HHI<aKHX cy

UJ,CCTBeHJlblX H31\leHeHJrn, Kpo111e Haoyxamrn npOTOilJla3Mbl 

OT)J.CJlbllblX 130JIOKOII MHOKapAa, e.UHJHllllJblX KJICTOK neqe1m 

1-1 3f!HTCJIH5I H3BHTblX KaHaJJbl.lCB noqeK, He 0611apy,Ke110 • 

Bee OflHCaH!lbie MOptpOJIOrH'ICCKIIC H3MeJ!CHH5I B uepBHOH 

CIICTeMe BnOJIHe COOTBeTCTBYIOT cpH3HOJ10fH'-ICCKHM CJlBIIraM, 

rcp05113Jl51101JJ,HMC51 l(JIHllH'ICCKH 13 BH)J.e 11apyme111151 ycJJOBIIO

pc(j)JieKTOJ) 11oi'.i .LlC51TeJlhllOCTH. 

y )Klll30TIILIX, 3a611Tb!X 11epe3 3-4 IJC)lCJIII IlOCJJe npe1,pa

UJ,CIIHH 06J1y 11emrn, JlOCJJe IIOJll!OfO BOCCTalJ013JICHll51 ycJJOB

IlhlX pecpJJCKCO~ 8 IICJ)BllOii CIICTCl\lC lie 0611apy)KCIIO H!IJ(a

I<HX H3MeJleHHH. Bee /J.Cll.11.J)IIThi 111'1CJIII j)Ollllb!C KOIITYfH,I 

II 6b!JJH IIOKJ)b!Tl,I 0OJI hUIII l\l !(OJI ll'leCTl30i\J Ulll lllll(OB. 
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On 11c a 11111,1e 113111 c11c111t 1, 51BJH1I0TcH <IJYI mIu1011 an 1,111,1 M 11, 
oCipaTlll\ll,L\JII, IIC'lt'3al()llllll\lll BCJIC/l ,HJ 11pe1q)a1Jte1111el\1 06-
.'lytlCIIIIH u111ecre C 130CCT,1HOl3iiellllCJ\I ycJIOl31IOj)e(jlJieI<TOpHOil 
)l,CHTNI bllOCTII )Klll30TllblX. 

OrwcatrnhIC 13bl1UC 113ll!Clle;11rn B aKCO)].Cll)].paJlbHLIX !11C)K
IIefipom1b1~- Cl351351X I<Opbl roJIOBIIOrO M03ra 11e 51BJI5110TCH 
cne11.mjHPICCKIDIII II xapat-:TCJ)Ilbll\lll TO.'IbKO )lJl51 B03)].eiicTBifH 
10-ca!ITIL\!CTj)OBblX BOJIII; CXO,IT.llb!C '113MCl!Cilll5I 13 J\IC)Kil!CH
po11111,Ix Cl3SI351X on11caI11,1 J\l. C. To.TJrc1wii (1954) npn 1303-
].l.cficTn1111 11a )K!IBOTllbIX pa311006pa31lb!X Xlll\llJIICCI<llX npe.u.
Hb!X arel!TOB (illl,llllb5ll(, CBIIJICll., a1rn.rrn1-1). 3To CCTb npOHH
,,1em;e TOJ-lli:OJ°I pca1n1m HCIJB!lb!X l<JICTOI<, KOTopaH TIJ)H 
npe:,pall.l,CHIIII ,IT.Ci°ICTBH5l Bj)CJ.I.I·IO\'O are1-1Ta MO)KCT HC'IC33Tb 
II, 11ao6opoT, np11 Jl.JlllTCJlbHOlll 1303,IT,el'icTilllH ero CMerrn:Tb
CH )lCCTPYKTIIBHbll\I Hco6pa-r11Mb!M naTOJIOrw1eCI<HM npou.ec
COM. 

°Y lJaCTII KpL;c, no,ri.seprnyTblX xpom1 11ecI<Ol\lY B03,IT,CI1CT
i3 llIO 1 O-ca11TI1MCTj)Ol3bIX 'l30J1H J\I aJiorI HIITCHCHBHOCTH (,rr,o 
10 ll!BT/c111 2

)' uap51Jl.Y C 3KCO,LI.Cl·IJI:j)3Jlbi!bIMH HCCJ!C)].OBaJIHCb 
aKCOCC:\laTii 1ICCI<HC Cl3513H KOJ)b! \'0jJOJ3HOro M03ra. TTocJIC)].
HIIC B Kope :\!03:--a Menee Bblpa)KCI-Ibl, '!Cl\1 aI<CO,'.lCH,IT,paJibIIblC, 
II 60JiCC pa3BHTbl B rny601rnx C.'l051X l<OpLI. CTa)].IHI H3MCHC
mrn 8.KCOCO:\laTil'ICCI<HX KO.TJ('lf('(( npe)].CTaBJieHbl Ha cxeMe 
Jtm116ca (pHc. 20). 

Y 1-:0HTJ)OJlbHblX ;,1urnoTHblX (npu o6pa6oTKC no KaxaJiy) 
aJ•'.COCO~taTH'l~CKHC CHHancbl OlJCHb xopowo Bb[j)a)KCHbl lia 
'.\IOTOJ)IILIX nei'.1po 1rax nepe;.umx poroB crrnm:oro M03ra 11 co
CTO,lT H3 aKCOHHblX OKOIJ!rnHHii, Hi\leIOiU.HX BH.U. I<OJICl!eK 
11 rryroBOI< Ha TC.Tie HCj)BHbIX KJJCTOK (puc. 21, a). 

y 06.'Iy11e1rn!>lx )KHBOTHbIX na MOTOj)llblX IICHj)OHax rny-
60hl!X CJIOeB I<Opbl HJIH Hettpouax nrno ra,TJ ai\lH'lCCI<OH 06-
.iaCTH :)TH KOJiellJH! If nyroBKH yTOJiil.l,310TC5l, OTMetraCTCH HX 
yrn.i1<~1rna>1 aprupoqmJJJrn, npocBe-r 1<0J1<:: 11eK 3aI<pbmaeTCH 
H OHH npenpama10TCH B Kpym-Ib!C 6y.TJal31,!, KOTOj)bfC OTO)].BH
ra10TCH OT TeJ!a nepBl!biX K.TJCTOK (CM. puc. 21 H 28), T. e. 
rrpO!ICXO,U.HT 3CHHaITCP.7i HeH['OI-10B. 

C.1e,J.0BaTCJibHO, aJ<COC0:\13Tli'i'2ClUle Mei:(J[CHJ)Oldlb!C Cl35!3H 
:\IOJra, J<aJ< H aJ(CO)].CH)].paJ!bIJblC, 'lj)C313bl 1Iai-i110 11yllCTBHTCJlb
llLI H !)al!O 113'1I1!laIOT 113:\H.'Ii5lTbC5! fljHI 06J1y•1Cl!HH (pallblUC 
IICp13!1LIX J{JJCTOI< H I<JICTOK llHYTJ)CllllHX opra!IOB). 

fiaTO.TJO[If'lCCKl!H npOI(CCC 13 3l(COCOManfllCCKHX Cl35!3HX 
oGpaTHM, H 11epe3 MCCHll IlOCJIC npeKpa11te111rn 0GJ1yr1e111rn no
JlOOHble H:l\!Cl!CJIHH He 06uapy;,1rnua10TCH. 

Ilo-1.rnJtHMOMy, n orneT !la pa3JtpaiJ<ClllIC IO-caHTHMCTJ)0-
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PHc. 22. Ko>Ka. Pe3KO Bb1pa;Ke1rnaa aprnpocp11J111a ,1yncTLIITeJJh11oro 
11epn11oro Il0JI0Klla, co.n:epiKall.(ero 1ICTK013H,l!Jlble YT0JII.Llelllrn H 11311Jlbll.lbl 
al{CQIIJl33Mbl • .[(JJIITeJJhllOe 06JIY'IeH11e B0J1113Mll C311TIIMeTponoro .1l1131Ja-

30Ila. O1{paCl(a no 611J1utuOBCKOMY - fpoc, yncm1,1em1e X400. 

BblMH BOJIHaMH MaJJOH IIIITCHCHl3HOCTH B Cl·IHaTITJll!CCKIIX o6-
pa30B3HH51X rOJIOI3HOro M03ra 1303HHKaIOT cpy1mu.110HaJibHble 
o6panIMble 113i\lCHCHHH. 3n1 H3MCHCIHl5l HCj)BHbIX J(jJCTOK 
npH npo)].OJI)KCHHH o6JiylJCHll5l MoryT nepeXO,U.HTb B HC06pa
Tlll\lbllf )].CCTJ)YKTHBHbl11 naTOJIOni'JCCKI·IH npou.ecc. 

KpoMe H3MeHeHHH B MenrnetipoHHh!X CB5135!X M03ra, H3v
'JaJii·ICb MOpcpoJIOrl-l'ICCKHC H3MCHC!lll,I B .LI.pyrnx TOHKIIX o6-
pa30l3aHH51X HCpBHOH CHCTCMbf npH ,ll.Cl1CTBHH 10-caHTI-!1\ICT
poub!X BUJIH MaJrofI m1TeHCHBHOCTH (1131\teHeHHH 13 1IYl3CT
BHTCJlbHblX HCJ)l3llb!X BOJIOI<Hax KO)IUI H BHYTPCHHHX opra-
HOB). . · 

KaK y)KC OTMCllaJIOCb, H3MCHeHHH 1IYBC1'l3HTeJJbHblX I!Cpn
Hb!X BOJ10I<OH pe11.ernopHbIX 30H K02KH oco6errno HHTC})CCHbl, 
110TOMY 1ITO HMCH!IO I<O.iKa 5113Jl51CTC5l nepBb!M 6apbepoM Ha 
uyn1 pa)].HOBOJIJI. OJI aroJlapH orpOMIIOMy KOJlll'ICCTBy acp
c!)CJ)CI!Tllb[;.. IICij)BllblX OKOil'l3l11-IH 1(0)1(3 npe)(CTaBJIHCT co6oii 
l\lOUlIIOC peL(CIITOJJIIOC f!OJIC. CaIITHi\lCTJ)OBblii J.1,I!a!Ia30JI •ia
CT•ll'IIIO !IOI'JIOIIJ,aCTCH l(Q;,((ei-i, 113CTH'IIIO npo111maeT J3 60.TJCC 
J'J[ y60K'He TKa llll. He l\lCIICC IIIITCJJCCI!bl 113~1CIICJIII51 B 'l)'BCT-
1BIITCJlbHblX IICJ)Illlb]X BOJIOKIIaX pa3JIII 1IllblX JJCI.1,CflTOpllblX 
3011 1rnyTpe!I1111x oprt1HOil. CorJiac110 ml'repaTyp111,1~1 ,rr,a11-
llbIM, 11yBCTl3HTCJlbHblC 130Jl0Klla l31l)"fj)CllllllX opra11013 )l(IIBO 
()C,ll'llf))'IOT J(a;,1,;c Ila LIIHilllMaJll,llL,lC npe)l.Ill,IC 1303!tCiicTBllH. 

TaKHi\I 06pa30M, 0 1!Cllb BOiKllO 6Ll,TJO 1!3)''11ITb acjHj)Cj)CIIT-

;3* 
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IILIC 1Iy1JCT,B1ITeJILilblC ·11qrn11I,Ie BOJIOKll<I, KOTOJ)Lll\111 !IaCbllllC

IILI TK3Ill1 opra11113~1a II KOOJ)11.IIIIIIJ)OBallll3H ,ll.CHTCJibHOCTb 

,w·EopbIX nol\1oraeT nO}J.JlCJ))KIrnaTb nocTOHHCTl30 mIyTpe11-

11e11 cpc,u1,1 opra1111311ia. HccjfC.IlOl3a1me t1yucTu11TeJ1b11ux 

11epB!1blX 130.'lOKOII pa3Jill'lllblX pCl-lCflTOJHiblX 3011 111\ICCT 3l!a

lJC!IIIC }l.J151 1!3Y4Cl!ll51 l\lCX3111I31\l3 ,IJ.Ci°icTBH51 l\lI1Kp0130JIH. 

Tpll}J.J.laTb )KIIBOTHblX 6bIJIII IIO)J,Beprnyn1 flOIJ'fOJ)HOMY 06-

Jlyt!CIIll!O CaHTH:\ICTJ)O'l3blMH BOJIH 311111 M aJioii Ii IITCIICHBI-10-

CTII (,no 10 l\!BT/CM 2) no 1 tiacy e,KCJlHCBHO B Te'1em1e 100-

200 ceaHCOB. B l!)'BCTBIITCJibHb!X HepBI·Ib!X BOJIOIUiax BHyT

peHHIIX opraHoB II oco6e1rno B KmKe 06Hapy,Kem,1 H3MeHe

Hirn, KOTOJ)b!C l\10.tl<HO oxapa!<TCJ)II30B3Tb KaK HBJICIIll51 J)33).l

pa,Kemrn. Om-1 3aI<JIIOliaJIHCb n yc11.,1e1moii aprnpocirnmrn, 

110HBJICHHII YTOl!li.lCHIIH, '8311.YTilii, Hc.lTCKOIJ a1<COITJ!a3Mbl 

I! pe3K011 113~HTOCTH HCJ)BHb!X BOJIOKOH. CJICJI:YCT OTMCTHTb, 

l!TQ B ,nam-1011 rpyrrne )l(liBOTHblX Been.ta J)H,ll.OM C H3MCHCH

HbE,IH HepBHbll\!11 BOJIOKll3MH 06,rnpynrnBaJIOCb 311a1nne.1b

HOC KO/IH 1ICCTBO l·ICH31\leHeHHbIX, lJTQ CBHJlCTCJibC'rByeT 

0 6~JibIIHIX .J(_?MIICHCaTOJ)llblX B031\IO)K,HOCT5IX •B nep11epepw1e

CKOH 11epn1-1011 cllcTel\le. Hau6oJiee pe3I<He H3l\1P.IIPInrH 6bIJIH 

06Hapy;,i,e1-!bl B tryBCTBHTe.'lbHblX HepBHbIX 130JIOI<Ilc.lX I<O)I<H 

(C!lf. puc. 22 H 29, 8). B peuemopllb!X 30H3X 'BHYTJ)CHHHX 

~praHOl3 H3!1leI-JeH!rn llYBCTBIITeJibllblX HCp131-IblX BOJIOI<OHCil 

OblJ1H OJI:HHaKOBO nepe3KO Bbipa,KCHbl B 13ll}(C rI013bllllCHHOH 

aprnpocpHJIHH II rIOHB.TICHH51 HepaBIIOMCJ)llblX YTOJilllCHHH 

B 13IIJIC l!eTOK no XOflY BO.'lOKJia ( C:\I. J)HC. 30, 6). 
J.,bytia.'lHCb TaK)KC H3MeHeHirn B l·iCp13II1,IX I<JICTKax 'IYl3CT

BIITC.TlbHblX CITHIIH01\l031'0Bb!X Y3Jl0B, IICJ)131-lblX I<JICTKax Ta-

• 11 a:11H'ICCI<OH H rnrroTa.1rnM11t1cc1<oii o6JiaCTCH H IrneTKax KO

pbI l\I03ra, 13 11epB!:bJX I<JICTKax BereTaTHl31lblX Y3JI013 (coJI• 

HC1moc cnJieTem1e, gang!. Nodosum Baryca). n nepm11.,1x 

I<JICTJ<ax tJynctlrnTeJILllblX cnmrnOM03!'013blX Y3JIOJ3 o6napy

iI<CIIO 11a6yxa1me rrpoTonJia3J111,1 c pacrnopcmIeM THrpon.n:

Horo BCW.CC'fl33 B UCll'rpe l<JICTIUI II pc3KO 13bipaiKCHIIOH 31<

TOJIHeH H,IT.ep. B OT,UCJ!bllh!X !(J1CTI<3X 111\ICJIHCb HJ3JICIIHH Ka

f)IIOllHT,JJIJl3a C rn6CJII,IO 11ciipOI!OB (Cl\!. p11c. 31, 6). B rn

llOTa,1aJ11l11!CCKOfr OOJiaCTII HjlOTOJIJlc13i1Ia 11ciipOIIOB xapa1<Te

f)Il~OBaJia.~1, 11a6yxaIIIIeJ11 C II051BJICIIJICl\l OTJlCJll,Ill,IX uaKyo

.'ICH B IICH. l Icp1rnr,1c I(JICTKII BCl'CTclTIIBJll,IX Y3JIOl3 110'1'1'11 IIC 
ll3MCIICIILI. 

CJieJ(OBaTeJibllO, npH ,l:lJIHTCJibHOM nOBTOj)HOM o6JIY'ICHHH 

CallTHMCTJ)OBLIMH BOJIIlclMII M:lJIOii IIIITCIIClll3110CTH, I<Ol',ll.a 

IICT f!OBl,111ICIIH51 TCMncpaTypL,I TCJitl II COCTOHJIIIC ,I(1(130TIIO!'O 

Yil013JICTBOf>llTCJll,ll~C, _ Ml'.] 0GH;1py;1(IIJll1 113MCIICIIHH B lJYBCT-

n 

I 
I 

T 

cs 
I 

I 

I 
! 

Cl 

I 

l 

t 

i1liTCJibllblX IICJJI311b!X llOJlOIUlax ((0)(\1{ II i111yTJ)ei1111ix OJH'a1161) 

B 1311JlC 5IB.TICI!Ilii pa3,IT.JHIill'.CIIJIH. 3T!I )lallllblC C013fl<l/talOT 

C cyU.lCCTBYIOI.llHl\! B JIIITCj)clTYJJC ~lllCil!ICM O 131.,ICOKOii 11yu
CTBHTCJibllOCTJI J)Cl(CllTOj)llOJ'O annapaTa ·13000W.e H oco6c11-

IIO ero npeTepMHIIaJibHbIX OT,IT.e.r10n (5. A. JloJiro-Ca6ypon, 

B. IO. Ilep11y1mm). 
} la 11111,1c 06 H31\1c11c11II11 11yncTB!ITC.111.,111,I x IICJHlOB pa3Jlll'I-

11I,I x j)CllCflTOJ)llblX 3011 ilIIYTPCllllllX opra!IOB II 1(0)((11 llj)ll 
/lCi-ic'ru1111 10-caIITHl\lCTJ)OBl,lX BOJIII I\IaJioii !IHTCIICHRIIOCTH 

corJiacy10TC51 C HaWlll\lH HJ)C,ll.blJlYlllllMII llCCJICJl013311!15IMH, 

KOTOJ)b!C IIlOKa3aJI·H H3MeHemrn B a!(CO.[(Cl!JlpaJibHblX H aKCO
COMaTlll!CCKHX CHH3rITHlleCI<HX annapaTax M03ra rrpu B03-

J.I.CHCTBHI1 caHTHMCTJ)OBbTX BOJIH TOii )KC HHTCHCH'BHOCTH, KOl'

J.1.3 mrrerpaJibHbTH TCrIJ10B011 3cpcpeKT OTCYTCTl3YCT. 

TaKHM o6pa30M, H31\ICHCHI-151, B03IHIK310IIU1e B opra11H3Me 

npH o6Jiy'!eHHH caHTHl\leTJ)OBbIMH 'l30JIH31\IH, He TOJibKO 33-

BHCHT OT Henocpe).lCTl3CHJIOro B03J(ei1CTBH51 caHTHMCTJ)OBbIX 

130JIH Ha ,pa3JIHl!HbIC TKaHH H opraHbl, HO l\lOfYT 6b!Tb o6b5IC

Hellbl H pa3).lpa)KCHHCM peuenTOJ)HblX npu6opoB pa3JIHl!HbIX 

peq)JICKCOI'ellllblX 30H. 

Jlalll-!bJC 06 113;,,,;eI-1eHHH 'IYBCT!lHTE.'JlbllblX IICj)BllblX '130.'lOKOH 

onpe,'.leJICIIHbIX peuenTOJ)HblX 30H, CJIY)K3U.tHX HCT01Il!HKOl\l 

pecl)JieI<TOJ)HbIX B.'lHHHHH na UCHTpaJib11y10 1-1epBny10 cHcTeMy, 

a CJIC).lOBaTCJibHO, H Ha cpyHKUHOHaJ!bllOC COCT05l!JHe CHCTCM 

l(j)O'l3006paI]-lemrn H ).lbIXamrn, a T3I0KC H31\lelleHIIH B nrno

TaJiai\Hfl!CCKOH OOJiaCTH i\IOryT ).lO IICKOTOpoil CTCrICHH CJ1y

nu11u UCHOB3IIHCM JlJHI 06bHCHClHIH Ha6JIIOJ(aCMblX B KJIH

HHKC H 3KCrICj)Hi\lCI-!TC na)l.emrn ypoBHH KJ)OB5IHOI'O ).laBJie

!IHH H 6pa).lHI<c.lj)).lHH npH ).lCikTBHH MHI<J)OBOJIH MaJioii 

HHTCHCH.J3HOCTH, 'KOl'Jl3 TCrI.TIOBOe B03).lCHCTl3llC OTCYTC'rBYCT . 

IlocKOJibI<Y ·B H3WHX 3KCnepIB!CHTax C xpoHHl!eCKHM B03-

JlCHCTIBHCM l\13Jlb!X HHTCHCH-B'HOCTeH l\lbl 0611apy)KHl3aJIH pa-H
illie 1H3l\IeHeJUIH B 1-Iej)BHbIX ,KJICTKax rJ,IITOT3J131MJ,[l(CCKOfi: 

o6JiaCTH, pemeHO 6b!JIO HCCJIC,UOB3Tb 11eii,poce1<pe·rop11y10 

cpymnn110 rI-IITOTaJiai\HflieOI<Oll o6JiaCTH, TCM 6oJiee l!TO 11a6-

JIIO,ll.CHHH KJIIHIIIUHCTOB H q.JH3HO.JI0f0B HeO.LI.HOKpaT,110 Cl3HJlC

TeJibC'Pl30Bc.lJIH O 3Ha11HTCJIJ:i110M ytJaCTHII JlH3Hl(CCpaJibHO-I'll

flOTclJ13'1\1'1-l'ICCKOii 06J1acn1 13 peaKU!III opralll-I3Ma 11a 1303,1:leii

CTBHC •l\HIKJ)0130JIH Ma.11011 JH1Te11cIm11ocTH. 

XapaI<'fCJ)Ilbl:-.1 TlJ)OHBJICHHCi\l pcaKLl(IJI opralll13Ma 11a 1303-

JlellCT·BHe 3JICKTJ)01'1afHHTl!b!X BOllH pa,IT.110'13CTOT CJIY)l{JIT ec 

Bcll'OTOIII-l'ICCI\JH Hanpa13Jielll!OCTb. I(aK CilllJ-leTeJ!bCTBYIOT 

KJI J,(1111 KO-t!)l(3 IIOJIO rll'!CCKIIC II CC.'lC,.'.l_OB a II11 H 11a .Tl lO)lH X 

(.[(. A. f111136ypr, i'I'\. H. Cw1111-;ona, 19611; 3. J\. )lporr-PIH-
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lia II Jtp., i 982), y pad0Taio1Lt11x c 11cro111t1ti,::.:11111 113.iJy11eiii1}t 
CBlJ :rnepr1111 J\IOr)"I' no31111Kan, nereTaT11n110-cocy,rl1ICT1,1e 

11apymeHIIH, B i\IexaHil3llie KOTOJ)blX CYlllCCTBCIIIHIH pOJ!b OT-

130,[UITCH r11noTaJiaMllliecKoii 06Jiacn1 ro.,10nuoro llIOJra. 

9i;:cnepne1ICHT3.!lbHble ,[l3HHble T310Ke roBOp5IT O 3H3lll[

TC.'11,110111 y•1 acT11I1 .Llll.3111lecl) aJib!IO-rnnoTa.rI a l\lll'ICCK011 o6Jia

CTII B peaIOl(lll opraJIJI3i\13 Ila B03JlCiiCTBIIC l\IIIK!JOROJIII. 

B IIOJII.,3)' 113:\IC!ICHIIii !JCl")'Jlllj))'IOlilCj:i J.(C5ITCJTI.,IIOCTII rll

lIOT;Uiai\lll'leCKOii o6JJ3CT11 llj)II U03Jleiic'nn1111 .3JICl,T!JOMarmtT

llblX BOJIII pa;u10 1JaCTOT l\lO)KCT TaJOI,e fOBOj)IITb II na6mo

}l3BllleeCH Il3MII 113MCHCHHe ypomrn I<J)OBHIIOro }l3BJiemrn 06-

Jlyl!eHHblX )KH>BOTHblX. 3n1 H3Me1-iemrn npoTeI<aJIH JlByxc!Ja3-

HO: B rrepBbii"l nepHO}J; o6Jiy4eHHH M3JlbIMH HHTCHCHBIIJCT5IMH 

Ha6J110}la.1ocb llOBblille!IHe ypomrn J,j)OBHHOro )J.3BJieHHH, 

a rrpH llOCJlCJlYIOJI.I,CM 06.1yl!CHHII - CTOHKOe llOJUDKCHIIe. 

B H,?CTOHJUee Bpe11rn llOKa3aHO, 1ITO ,KOpa 60JibllIHX noJiy-

111ap1111 <?,Cyr.u.ecrnJIHCT lJCj)C3 fHf10qJH3 peryJIHLlHIO pa3JIH'UlblX 

cpymnom opra1-J113Ma, B TOM 11HCJie :a 3H}lOKpHHhbIX. 

fmIOTaJiai\,yc rrpl!HJIMaeT ytJaCTHe B: l) JJ.CHTCJibHOCTH 

CCj)JlC'IHO-COCYJJ.HCTOfI CHCTCMbI; 2) TCj)i\!OperyJrnu,mr; 3) pe
ry.1HI.I,IH~ BO,[lHO-COJieBoro, 6eJIKOBOro, /fJ!CdO}lHOrO If :nrnpo
BOro ?O~IeHa; 4) peryJIHI.I,IUi rrpoHm(aCMOCTH cocy}loB 

H i\!CJ1!0pa11; 5) peryJIHLUm q)yHKI.I,Hll 311.LlOKpHHI-IblX )KeJie3; 

6) BereTaTHBHOill 06ecne11emrn co~:IaT1111ec1rnx c!JYHKI.I,HH' 

7) ~erymnurn c])YHKI.I,HH )KeJiy,Llo•rnO-KHUIC4HOro TJ)3KT~ 

l! :'ICHKOII03Ja; 8) pery.1m.1.1rn cna 11 60.Llj)CTBOBamrn; 9) pe

ry.rrHllHH TlOCT05lHCTBa 'BIIyTpemreH cpe)J.'.,1 opraim3Ma; 

~ 0) a,[l3HTaI.I,H08HOM rrone.rr,eI·IHH, I<OTOpoe ocyu(CCTB.15leTC51 

OJiar0;l;c!j)H CB5135!M MC)K.LlY KOj)OH Ii fHllOT3.1aMHliecK011 06-
JiaCTb!O (KOj)KOBO-fiO,[ll~Oj)KOBble OTHOmcmrn). TairnM o6pa-

30M, tJepe3 rm.10T3JT3Myc l(CHTJ)aJibH2H HC!)DIIaH CHCTeMa 

rrpo113BO)).HT Ka~ I1epBi!y10, TclK H Hei,ipo-ry;v1opam,11y10 pery

.1mu110 c]lYlll<L(liH, 06ecrrc1urna1onu1x JlH.11aMw1ec1<oc rroc1om1-

cTso m:yTpeirneA cpeJJ.bI opraHiI3Ma, ocyn.i:ecTBJlHIOI.U.HX ue

cneu1-1rp1-111ecKy10 m1yTpeHillOIO H BIICll.lHIOIO a)J.anTau.mo op
raHH'.l~ra C OKpy;Ka!Oll(eH qe.n.011. 

LloKa3a110, 1ITO ne{1ponmocfnr3 11pe;::.cTaBJ1ea 3a}lHe11 ,1lOJ1ei-i 

HlllO(j)!l3a H IJaCTH'IHO BOj)OIIKOii ero, ctJYHI{l.VIOl!aJibHO j!{e OH 

Cl3H'..lclll C Jl}l!)clMH nepe;.01ero rTlnOT<tJiaMyca (11a}l;Ol1Tll1ICCKHM 
H napaBCII'fj)EKYJI:lj)llbl~I). 

0Tp0CTJ<H IICpBIIL!X KJICTOl{ yKaJaII!ll,IX ·BLIIUC HJJ;ep npH

IUl:\!alOT Y'JaCTHe B nocTpoe111IH 3a,nuei,i }lomr nmocjrn:i:i. 3a 
JIOC/IC/(J!He )(Ba ).(CC5lTHJ1CTJ-fH J{01<a:ia110, 'ITO H 11ci,ipo11,1x cy11-

pao11TH'ICCJ<0ro H napaBClf'ff)lll{YjIHp!IOro H}(Cj) l'l!IIOT,iJ!aMy-
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ca 06p;_i3ycTcn 11ei'ipocc1,pcT, 1-:0Top1.,1fi Tpa11cno1n11pycTCH no 

aKC0113M llCfJl3llblX KJieTOK (06pa3y101unx r11110TaJJa:\lO-rlllIO

(l)ll3;] JHihlii Tpa 1u) n 3 a,LlIIIOto JlOJI IO rnnot!)Jl3a, rJlC Jieii po· 

ceKpCT ,LlCl!Ollll pyeTC5l. 

ITpOJJ.BIDKC!IHC CCI<pCTa no OTJJOCTI<m-1 HCj)BIILlX l(JICTOK -

JKCOHaM - }lOI<a3aHO rHCTOJIOrI-l'ICCKH. ITp11 3TOM 11a aJ<CO

ll3X 5lCHO Bll}l!IU fOMOp!Ir!OJIO)!(IITCJlbllLIC YTOJULlCllll51 II 11a

l1Jlb!Bbl, Ha KOH1l3X aKCOHOB 3TH YTOJII.U.CIUIH flj)ll!Ilfll'la!OT 

CpOJ)MY KpyrII-IblX 6yJiaBOBH)J.HblX o6pa30BaHHl1 (TCJlb1(3 fe

pirnra)' KOTOJ)ble oco6emIO xopo1110 3aMCTHbl B 3a}(HCM ru

llOlpH3e (A. JI. IToJieHOB, 1964), r}le ceKpeT CKanmrnaeTCH 

!30Kpyr cocy}(OB. BoJiblllHHCTBO anTOJ)OB CKJIOHHIOTCH K MJIC

HHIO, qTo Hcf,pornnoclJH3 HBJIHCTCH TOJibI<O pe3Cj)ByapoM, rJJ;e 

HaKanmmaeTcH 11ef1poceKpeT H3 nmoTaJiail1yca. 

Cy11tecrnyeT M11c1me (A. JI. IT0J1enon, 1964; A. A. BoiiT
I<CBH'I, 1969, H Jlp.), lJTO ceKpeT HepnHbIX rrneTOK nrnoTaJia

MHlJCCKOH o6JiaCTH, 1(31( H mo6oi-i mmpeT, l\lQ;KCT flOCT)'flaTb 

rrpHMO B !{pOBb (reMOKpHHirn), TeM 60.JJee qTQ nepe;umf1 ru

flOTdJlaMyc llj)C3BblllafiHO 6oraTO BacI<y.'I51J)H3YCTC51. MIIorne 

anTOj)bl OllHCLIBaJOT oco6er-moe pacnOJIO)KeHIIC i\lHOfOlJIICJie!I

HbIX KamIJIJIHJ)OB B rrepe;u1e111 rHITOTaJ1ai\1yce: K3flHJIJIHJ)bl 

KaK 66! OKJ)Y)KaIOT Kcl)K.L{YIO HepBiry10 J(JieTKy; tiaCTO rrnrnrn

JIHpb! HC CO,[(CJ))I<clT fJlH3JILHbIX Mei\16paH . 

HeHpoceKpeT TaJOKC l\lOiKeT 110CTyrraTb llj)Hl\lO B 110J10CTb 

)KCJIY J(01IKOB l\1031' a ( fll}lj)OI.I,ecp aJIOl{JJIIHirn). 

Mnoro11HCJICHHbli'vll1 HCC.'IC)J.OBaHHHMH OTelleCTBCHHbIX H 3a

py6e)K!IbiX aBTOpOB CCKJ)CTOpHa51 tpy1rn:r.urn Hej)BHblX l(jJC;TOK 

nepe,'.lnero rnrroTaJiaMyca ,1(0Ka3aHa rIICTOJ1orw1ec1rn H nr

CTOXHMwrecKn. B pa6oTax om1can1.,1 oco6e1rnocn1 cTp)'KTyp

noro CTpoemrn I<JieTOK H.Llep nepe}(Hero rIIITOTaJiaMyca n Blf

Jle cnoeo6pa3110ro pacnoJIWKCHIIH Tlll'JJOll.l.J.HOl'O BClllCCTlla 

(no nepmpep1rn l{JICTI<H), 3KCI.I,eIITJ)HlJeCI<Oro pacnOJIO)KC\UIH 

H}lep l(JieTOK II llaJIHlll\5J BCKpyr HJ.I.pa 13 l1j)OTOIT.'133l\lC oco6b!X 

fOi\lO!)llllOJIO)KIITeJibHLIX rpauyJl H BaKyo.1ef1. 

13aKyOJ!ll OllTll'ICCI<II nycTble H.'Jll CO}lep;.r<aT OKCHqrnjibllblif 

KOJIJIOHJJ.. BaKyOJl!l3all]llO 118j)BHblX K.'lCTOK nepe.1I.11ero rnno

TaJiaMvca 11a6JIIOJtaJ111 E. 11. Tapat<a!IOB 1: B. ct>. lvlaiiopona 

(1957) llj)H BBC,llCililH rnnep1011H'ICCKOro pacrnopa XJIOj)II

CTOro IIaTpHH, l'I 11ocJ1e pe1-rrreI10nct<oro 06J1ytJe111rn. 

ITo M:-lCIIHIO 3. JI. fep6ep (1967), BaKyOJIIl331lll5l IICJ)BIILIX 

KJICTOK I'HflOT3Jial'vlYCa CBHJlCTCJibCTByeT 06 !IX HHTCIICl!Bl!Oli 

JlCrITCJihllOCTll. Da1,yO.J1C'ii !110:,J(".;T 61xri., i\lllOro; Ill!Ol'Jla 01111 

CJIHBaJOTCH 13 O).lllY I<pyr111y10 IJaKyO.JJb, Bal\yO,l!II JIOllcllOTCH, 

'BblT3JII<Hl3aH CCI<pCT 11apy)I<y; KallJIII KO.'IJIOJI}la OK33bIBaIOTCH 
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I 
.'!Cil,a lllll1\I II BIICIUieT0 1l llO. B 3T011I CJ1y 11ae K,i[CTKa lli\lCeT 
pDallblC, 11epoum,1c l\Oil'l"YjlLI. Ta1rnH OTUlllypOBKa 60,l[l,ll.lIIX 

~lace KO.'l.'IOll;la (KO~IO'IKOB 11pOTOIUla3~lbl) llCKOTOpl,111111 an
TO(),Blll paco1aTp1tBaCTCH KaK ro.1101qrnHIIH (t\. JI. f.IOJIC-
11013, 19G,l). l\\osi11gcr (1950) C'IIITaCT, l(TQ i\lO)KCT 6b1Tb 1jm-
3110,10f!JlleCKOe T,UIIIIIC l,;JICTirn; 3aTC:II 11acTyriaJOT HBJ1e1m51 
pcnapaium. Guillcn1i11 (1955, 1961) na1,yom13aumo 061,nc
HHeT ncpcnpO,;.'()'KLUieii KO.'l.•IOH,Ua II BbITaJilrnBaJrneM era 33 
npe;lem.,1 K.r1eTKII. B. <l). Maiiopona om1cbrnaeT rIOJ1HbIH u.mrn 
CCK{JCll!IH nepnIIbIX K.'leTOK fllrIOTaJJaMyca OT IIa'laJia ero 
11ai,,:on.11emrn JlO DbIJ(eJJemrn 11 3aTeM npouecc penapau,m-1 
l,.'ICTKll. 01-ia C'IIITaeT ( 1964)' '-ITO B ,npo.uy1uum KO.'IJIOH,Ua 
60.111,moc 3Hatrei-rne 11MeeT PHK npoTonJJa3111u 1rneTKH. 

TaKHl\l o6pa30?II, l33K)'OJ11-13alurn HCpBI!blX I<JleTOK nepek 
11ero fl!TTOTa.1ac\IYCa, l3IIJ(H:IIO, C O)ll·IOfr CTOJ)Ollbl, 5113JrneTC51 
l36Icwer, CTa.UHei:'1 rnrrepceKpe1u111, c JJ.pyroii - l\!O)KeT cnn
.ucre.TibCTI30l3aTb O 11a•1a.Tie ,UIICTJ)OCpll'l~ClUIX 113l\Ie11em111 Hepn
Hb]X K.'IeTOI<, HO npI! :no:11 J(OJDI(HO 661Tb 113Mellel!O Y)I<e 
11 H.Upo K.TieTKH (Anderson, La well, 1957). 

3.TieKTpOHHOl\IHKpocr<o1rnt1ecI<oe IICCJ1CJJ.OB a1111e (Scharrer, 
Bergmann, 1949; M.osinger, 1950; A. A. Boi-iTKCBilll, 1964) 
nu.:rrncpJ1,HJ10 H3Jllflllle ropMOH3JlbHb!X rpaHyJJ ·B npOTOIIJJa3-
:\IC nepBHblX KJICTOK IIepem1ero rHI10T3JlaMyca, ITO xo.uy 
IICJ)Bllb[X B0,10KOII l"ilrIOTaJial\!O·rHITO(j)l!3ap11oro Tj)3KTa 
fl B 3a;u1e:11 rmrocjrn3C. 3.TJCI<Tp011HOMIIKJ)OCKOIIIl'ICCKH J1.0Ka-
33HO, l!TO rpa11yJib1 i1ci'1pocer.;pera yBe.rJI1tI1rnaroTCH 13 06oel\1e 
fl pa3l\lepe no ;\lepe npO;l.BIDI<eH!IH l!X no l"iifi0Tajia:110-nrno
(jrn1apHOillY Tpa1-ay, 1IT0 cnn.ueTe.'lbcTnyeT o nporpecc11py10-
r!lc:\1 c11HTe3e 11ei'1poceKpera, npo11cxoJ1,m1le111 no Mepe ero npo
_1.nir;,Ke1I1151 K neiiporrmocjrn3y. 

B ::ia.zu1e~1 nmorpH3C m1e10TCH 1<.'leTI<H-1111TymunL1. O,m 
rnoco6cTBYIOT OCB060;,1<J1,CllHIO CCKpeTa 113 33/UICi:'! ,UOJII'. rH· 
110tjm::ia 11 BbrJJ.e,11e111110 cro n 1q)OBm1oe pycJ10. IT11Ty1-1u,1n1,1 
Y'lclCTIIH D Clll!TC3C ropo!OIIOB 33,.':U·lefi )l0.'11! r11nocp113a !IC 
Ji pl! llil:11 aIOT. B il(.'f!OC PCilCTBCll lIOii 6.'11130CTH OT mrryH UIITOB 
p ac-110.riarc:110TCH 01rn11 11 a II 1IH 11eii poccr.;peTop lib[ X UOJIOKOII, 
110 fl fllIT)'lllU!T3X lleiipOCCKpCTa IICT. 

Ilrrna3,li!O, '!TO nJlpa ucpe,ru1ero r11110TaJWMyca BblJlCJIHIOT 
;rn:,11111cc1rne !3ClllCCT!30, llj)lllll.UIIIIIaJlbllO l\!aJio OTJIIl 1ra1outee
c,1 OT l'OfBIOIIOI3, 13b!,[],C.'151l:.\ILIX 3clJl[ICii )lOJieii rnnor!JH33. 

31<c-rpa1n HJ nopo111<11 rn11oc!m3a CO.Ll<.:p;rrnT BClllCCTBa, I<O· 
TOpL!C 0Ki.l31,l[lal0'i' 311'1 Il,'lllYJ1CTll'ICCI<OC fJ.IIIIHIIIIC lla r<pOD51-
IIOC ,Llc113.f)Clll•le II r:ra;u<y10 l\rycKy.TJarypy l\!aT!([I. :::hlf LlCUlCCT· 
Bil lla31,1B310TCH iJll'rI!JlllYPCTllll, 13a3onpecc1111 II Ol<CIITOL(IIII. 
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Guilli111i11 11 l~osenbcrg- ( 1057) yna11on11J111, 11To, 1q)()~te 
y1,;a3a111Ib!X l"OIJl\!OIIOB (al!Tll)J,lt)'J)CTllll, ua3011peccHH II OK· 
CIITOLUIH)' llCj)CJ.lllllC HJlpa r!l["JOT3Jiai\Ili'ICCKOfr o6JJaCTII Bbl· 
pa6anma10T 11c1.1tCCTBO, CTllilIYJlllpy1ou.1,ec DbJJ(eJ1e1111e AKIT. 
3TOT <llaKTop 11a313a11 CRF. 

TaKII1\I o6pa30M, 11Cj)C,ll.llHH !{01151 J'lllIOlj)[[3a (a;te11onmo
(j))[3), l3blj)clOaTI,113aIOU.laH ro11a,UOTJ)Oflllb!e, TIIpeOTJ)Of!HbIC 
H 3J(Cll0Tp011llb!C ropMOHbl, XOTH, 110 Ml!eHHIO pH,LI.a 3BTOJ)OD, 
H 11e HMCeT f!J)Hlllb!X HIIHepBallHOHllbIX npono.ummon, Bee 
)Ke naxo,UHTCH no.11. 'B.rIHHHHel\1 nrnoTaJiai\·Iyca t.Jepc3 mmep
naLlHIO nopTaJibHblX cocy.uoB, irepe3 npomIKIIOBeHHC xeMO· 
MC,ll.HaTopoB (ropMO!IaJibHb!X npo.u_yKTOB rHrIOTa,l!aMyca) 
B nopTaJibllbie COCYJJ:bl a.ueHOl'HI10(jJI!3a. 

B HaCTOHUlee •BpeMH 01<0HLraTe.r1b1-10 .uoKa3aHo nanpanJie
HHe TOKa I<pOBH U:I.. A. )K,~aHOD, 1964) no nopTaJibHblM 
cocy.uaM OT mnoTaJral\·Iyca K nmocpi13y, 3To Hanpa13Jienue 
o61,HCII5IeT BOJMO)KHOCTb CTHM)'J1Hpy1omero .uettCTDI-151 xe1110-
Me,[],H3TOpon rimoTaJJaMyca Ha nepe.u1-11010 .uomo nrnocpH3a -
a,Ll,CHOrHI10rpII3, o6ecne'-!HBaH 11ef1po-ropMOHclJ1bHblH KOHT· 
po.nb no ornowem110 K npo.uyrntHH ropMona AKTf (Porter, 
1953, 1957; H. K. Eor.uaHoBwr, 1964). Bb!pa6aTbmacw.,1ii 
3J(CHonmocjrn30M ropMOH AI(Tf Bbl3bIBaeT BbI,UCJICIUie rop
MOHOB KOpl<OBoro CJIOH H3,Ufl01IC'IIIHKOB. I-fa HHX rnauneii
WHMH 51'BJIH!OfCH CTepOH,ll.Hbie ropMOHbl, B TOM 'IHC.Tie 17-0K· 
CHKOpTHKOCTCJ)OH,Ubl 11 3Jlb,'lOCTepoH. 

E. 11. 3y61w13a-Muxafi.TJ0l3a (1964) ycTaHOl3HJia 31Ia'IH· 
TeJibHOe yMellbllJeHHe Bblpa6oTim HCHpoceKpeTOj)HblX rpanyJI 
B nepe,ll.HHX HJ.r:pax rnnoTaJJaMyca H sa.uneif .UOJJe rnnoqn13a 
np11 nne.ue1-1n11 B I<POBb AKTf. CJJe.uonaTeJJbHO, HMeeT MeCTO 
crn111ym1py1011tee .ueiicrnne Hei-ipoce1q)eTa na npo,ny1<u1110 
ropMOHOB a.rr,e11orr111ocpH3d. Bee .3TO rouopHT O TOM, '-ITO B HJ].· 
pax nepem1ero nmoTaJJaMyca 11 11ei:'1ponmocp1-13e Bbl 1Ja6aTbI· 
BaeTC5I p5In: 61rnJIOf!fl!eC-KH B3,KHblX aKTHBHblX nem.e<:TR, 1(0· 
Topue IIdipo-ryMopaJibHbIM nyTeM perym1py10T JlCHTeJJb· 
IIOC'fb aJ1,e11onmo<pH3a H ,.r:pyrnx 311,UOI<pHHHblX )KCJie3 
(J\. Jl. ITOJICIIOl3, 1964; H. r. AKMaCl3, 1960). 

Ta1rn111 o(jpa30M, pa60Tcll\lII i\IIIOl"0 111ICJJeH!lblX l!CCj!C}lO· 
llcJTeJ1eii f!Ol,a3a!IO, 1ITO xeMOMe,[lliaTOJ)bl, IIOC'I')'lla1onv1c 
C Kj)013b!O 13 IIO()T<IJIL!lh]e COCYJ.ll,I <l)lCIIOI'l!IIO(j)l!33, c11oco611bl 
Il036y /J,l!TI, ero CCI< peTOJ)H)'IO ,ll.CHTeJJbHOCTb. IT pH 3TOM 
13 Kp013b n1,11leJ1fieTcn AKTr -- oc11on11oii rop;,1011, y4acT11y10_
uu1f1 n 061ttei-i pearoum aJ.u11na1lflll opram13Ma, 1<0TopaH 
803lll!KaeT B OTBCT 11~1 311).lO· II 31,301'Cllllble 1303.UeikTDHH Ha 
Hero. 
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B 113CT051lllCC ,13pe11rn IIC Bhl3hIBaCT COl\ll!Cllllii, l(TO r11no

Ta:1a111yc np1111l!MaCT Y'IaCTIIC 13 JIIOOOM cjrn3110,~101'11'1CCKOM 

11 Heiipox11;-..1Jll!CCKOlll npOllCCCC, 1-IrpaCT .. B3}1(11Clll.UYIO poJI.b 
U 110,.'l,Ll,Cp>Kallllll TTOCTOHl!CTBa Bll)'TpCi!IICH cpe,11.bl oprallll3l\la 

11 H13.'I5lCTCll Batl<Hb!M a,lJ,aJlTaLl!IOIIIIO-Tpocpil'ICCl{lll\l llCi!TpOl\l 

ueHTpa.TJbHOii 11cpn11oii CHCTCi\Ibl (Jl. A. Op6em1). . 
A. Jl. lloJieIIOB (1964) ccmTaeT, tITO nu10TaJia11rn 11ec1<MI 

11ciipoceKpeTOpllall ,ll,C51TCJll.,110CTb IL\ICCT 60,rJbWOC 3!Ia'!Cl!HC 

B ananTaumr K ll3;\ICH5l!OIJ.l.lDIC51 YCJlOBHHill cpCJ.lhl, T. e. rH

noTa,•Ia'.lll'ICCJ<aH HeEpoceKpCI.l,Jl51 'Ba>I<Ha ,B nepByro OtrepCJl.b 

,:J:.lH ocyw.eCTB~lCilll5l 3aLUllTIIO-KOl\lll.CIIC3TOpHblX peaKUIIff op

ra1111311ia U OTBCT Ha ITOCTOHHHO i\lCH51101llllCC51 yc.JIOl3!1ll cpe

,1bl II Ha pa3.'1Jlllllb!C npe,Il(lh!C B03,UCi'ICTBll51. . · 
llo l\lJICIIIIIO A. JI. Tio.lJCIIOBa ( 1964)' B yc,!JOBHHX Hanp51· 

)KCHl!ll HeiipoceI<pCT 5lBJHICTC51 fJlal3Ilbli1l nycKOBhlill MCX3!Ul3· 

:\10:\I C renepamI30BaIIHbli\1 )lCi1CTBJICM Ha pa3.'IHL£HblC op

raHbl H 3H)l.0KpHIU1blC }KC,rJC3bl. 
B CB513H C HCC.'!C}].OBa1meM r. CeJlbC O C'rpecce H a,lJ,anTa

Ul!Ol!H0:'-1 cHH,!.lpollle H norne pa6oT E. Scharrer, B. Scharrer 

(1954a), Bergmann (1954), M.osinger (1950), B . .!3.· AJieu
rumia (1964), A. A. Bof'ITKCBHLJa (1964), B. <P. MaaoponoH 

( 1962), A. Jl. lloc1eHona, E. H. TapaKaHOBa, B. CD. MaHopo~ 
B01! ( 1957) H ,l.lp. BblHCHI!JlHCb 31-Ia'Iemte HetipoccKpeTOpHOl1 

C!!CTeMbl H poJib nmoTaJiaMyca I<aK rryc1rnnoro MCX3HH3Ma 

rop:-.roHaJlbHOro 3BCHa a,lJ,aTIT3UHO!IHb!X peaI{UIIH, 1ranpanJieH

HblX Ha coxpanem1e ro,11coCTasa n opraHH3l\lC. 

- I·kc.ile,IJoBaHHHMH Ce.11,e ( 1950) noKasaHa pom, rnnoqrn-

3apHo-Ha)lnol!ec1mIK0B0/:'1 CllCTC~lbl ,B ·11pncnoco611TCJibllblX 

H 3aLUHTHblX peaKUHllX opraHH3Ma, pa3BIIB3!0lllHXC51 -B OT· 

BCT 11a ,11.CHCTBHC pa3.'1Hl!Hb!X BJ)CJ.lllb!X tpaKTOpOB. . 
llo !l!HCHHIO CeJibe, ·n anarnatUIOHHOM CHHJ.I.po:v1e perna10-

rn:ee 3HatJCHHe npHH3}J:JIC)J<HT CTCJ)Ol·IJI.Hb!M. ropMOHaM I<OpbI 

H3,.'l.[!OlJCllHHKC'B, o6pa30B3Hl!C KOTOJ)b!X 3KTIIBHpyeTC51 AK.Tr 
a..rLCHonmocjnl3a. 06pa3onam1e ;-Kc AKTf pcrym1pyeTCH Hk 
pa'.[11 nepe,!I.IICro nmoTaJ1ai11yca. CJICJlOl33TCJlbIIO, nepe,!I.HHH 

rnn0Ta,11a~1yc (11a,!.lOrITil'ICCKOC II napaBCllTJ)IIKYJ!HpHOC 51,lJ,

pa) If 11ei-i j)Orl!IIO(pH3 13MCCTC C aJ(Cl!Onmocp1130M II !Ia,Ilf!O· 

'IC'Il!HK3MII npHi!lll\lalOT aKTI-11.lllOC Y'JaC'fllC B a.uarrral.l(IOII· 
1[0-llpHcnocouHTCJibl[b!X l\!CX3HH3i\lax, BKJIIO'lalOLI.I.IIXC51 B pa-

6oTy npH B03)l.CHCTI3HH 11a opra!IH3i\I pa3Jlll'IHblX Bj)C,11.Hb!X 

rj:>aKTOpOB. 11. B. JlaBbl]T.013CIUIH (1961-1962) yKa3b!BaeT, 

'ITO, ·13Cj)051Tlf0, CCKJ)CTOJ)i!blii awr co CTOJ)Ollbl 3,lJ,CIIOfllllO(jHf· 

3a Ha CTj)CCC (peaioorn Ila TpC1301'Y IIJHI pca10.lHH 11anpmKc

H!rn) 51BJIHCTC5l BTOj)H'IHbl!II no c 11ery 11 CBHJ<III C aKTOM HCH· 
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1)occ1<j)c1(HH o 06j1acli-1 r11i1crriiM1k1yca. H. i,J_ I(yptlHII (19GJ) 
C1lllT3CT, 1ITO a;(a HT 31(HO!IH3H l'HIIO(jl 1133 pl 10-JI a,11.no 11e1111111(()· 

BilH CIICTC~la l\'iOil,CT ObJTh 3allyll.(Clfa C l<OJ)bl rOJIOBIIOl'O 

M03I'a 110 CJICJ.(YIOJl(Cii cxc111e [)C<II\l(llll cl}lclll'l'allllll: CTJ)CCCOp 

B03J.ldiC'rnyeT 11a pctlC1ITOpb1, OTKYJ.I.a HMllYJibCbI noCTyna10T 

'IC[JC3 a(jHjJCj)CIITllh!C BOJIOKil 3 n TIO/.I.l<OJ)KOBblC oCipa30Ba 111151 

H 33TCl\! B 1<0py M03ra; 113 KO[)bl no 3(jH!)CJ)CHTllbIM BOJIOKHaM 

lli\lflYJibC Jl)(CT B l'lll!OTaJJaMYC H orry.na 11ci'1po-ryMopaJibllblM 

11yTcM K nrnofJrn3y. A)(e1ronmocpH3 Bhl,/.leJrncT aJlj)CHOKOp

TIIKOTponn1,1i'! ropMOH, ,l.lOCTHralOLUHH IIa)J,flO'lC1IHHKa ryMo

paJihHblM nyreM, H npoI-ICXO)l.HT Bbl)l.CJICHHe I<Oj)Tirnocrepo

H,/.lHblX ropMOHOB, HrpaIOLUHX OCHOBHYIO J)OJ!b B peaKUHH 

a)l.amau11H. B. B. AJielllHH (1964), A. A. Bof1rKeBni1 (1964), 
A. Jl. lloJieHOB (1964), B. <I>. MaHopona (1962),E. H. Ta

paKaHOB (1957) H ,l.lp., OCHOBbIBaHCb Ha TOM, 'ITO 0,/.lHH H Te 

)KC crpeccopbl Bbl3b!B3IOT aKTHBHyro HeHpoceKpe1~HIO nrno

TaJiaMO-rHTIOC!HrnapHOH CHCTCMbl H aKTHBHy10 ,ll,CHTCJlhHOCTb 

nmoqn!3apno-Ha,ll,flOLJClIHl1ICOBOH CHCTCMbI, ClJHTaIOT, 1ITO Bbl· 

,/.lCJICHHC .fOMOj)HTIOJIO)KIITCJihHOro CCKpeTa 13 fH!lOTaJia1\IYCe 

(aHTH,IlHypeTWICCKHH ropMOH, na3011peccHH, OKCHTOllliH 

11 cpaKTOp CRF) perym1pyeT BbI)l.CJICHHe a,!lpeHOKOJ)THKOTpon-

11oro rop111ona B ycJIOBHHX CTpecca. Ta1rni\t o6pa30M, I<aKOB 

Ob! HH 6bIJI MCXa'H.H3M ,LI.ei°ICTBH5!, i\U!OrO'IllCJICHHbl'l\UI aBTOpa

MH 6eccrropHO ,[(OKa3aHo 31IatJeHHe !!dljJU(.'.eKpeTOJ)r!Or1 CH· 

CTCMul H j)OJlh nrnoraJiaMyca I{al( nycKOBOro MexaHH3Ma 

TI aKTHB3UHH ropMOHaJibHOro 3BeHa a,l.lanrauHOHHhlX peaK

l(HH, uanpaBJICHHblX Ha coxpa11eHHC fOMCOCTa3a B opraml3-
i\Ie. l1::iv11PHHP UHTHMHhl~ 1\IexaHH3MOB peryJlHTOpHhIX BJIH51· 

HHH nrnoTaJiaMHL!CCKHX HCHpOHOB HMCCT 60Jibl.l10e 061[le6HO· 

JIOrH'ICCKOC 3Ha1ICHI-Ie. OHO fl03BOJl5ICT IIOH5.1Tb naToreHe3 

J)5IJl.3 Hei1p0-3H,/.lOKj)IHIHblX, nereraTHBHb!X H ,ll,pyrnx 3a60Jie• 

na,mii (A. A. faJJOHH, 1965). 

MHorotIHCJICHUbIC aBTO!)bI 113y,qaJIH H3Me1-1eHHH HettpoceK• 

peropuoii tpymnurn n1rn pa3JIHlIHh1X ape,!I.HblX B03,rr.eticTBHHX 
11a opraHH3M. 

C. B. BJ1a,!l1111mpon (1964) npn c11JibHOM 6oJieBOil! I0-111H-

11yTHOM pa3,L1.pan<e1U1H HaXO)l.liJI HCTOU.I.CHHC HCHpoceKpCTOp

IIOH CHCTCMbl. C. B. )Ky1rnBa (1964) 111m 3KCTHpnallHH sepx• 
Hero CHMll3Tll'ICCKOrO. weii1rnro ysJia 1-1a6JIIO)l.aJia )'BCJlll'IC· 

11110 CO,ll,CJrn<am!H CeJ<pCTa B HCpBHhlX J(JICTKaX neperTJ.HIIX 

51/(Cp flUIOTcUUJi1Iyca (6JIOKa,Ua Bhl,/.lCJICIIH5! HCHpOCCKpcra); 

np11 3TOM !la.ll3Jl0 I<j)OBHHOe ,l.laBJICHHe. CJIC)l.0B3TCJlblIO, rrpn 
)'I\ICIJbllJCl[lll( Bbl)l.CJICIIHH n:13onpccc1111a CIIII>KaJJocr, KpOI.lH· 

noe ,l\3[lJ!CIIHC. Hao6opoT, y aHTIITI-IpCOH,l.lHJJOBallllhlX l<pOJlll• 
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f irnn noc.11e Jlec1ninaT113ato111 n~icc'i'e c n6u1,1i.JH~ll1te11i _1q)6fifi-

11oro /l!lllJlCllll51 0T11IC'IaJIOCb yMCllblJiellHC IICi'ipoccKpeTa B r11-

1I0T :IJI a ~I ycc 13CJIC)lCTl311C O0IIJlbllOl'O cro 110CTy1rne111rn 

n Kp0Bb. A. A. BoiiTKCBli'l (1964) rqrn )lCl'H,11,paTaIUII! 0TMC

l{,:lJl yt11CI1bU1CII11e ce1<peTa n HJ\pax 11cpe;u1cro nmoTaJ1,n1y

ca, 1 ITo paccMaTpHI3aCTCH KaK pe3yJibTaT yc11J1mmoro pac

X0,'l0Ba ll ll 11 ,11,CTT0IIII pon;111 llblX 11eii poccKpCT0j)l!l,IX 13CUlCCTB 

B CB51311 C aIITll,11,llypeTH'ICCIWii clKTlll3110CTblO. 13. <I>. Mai'Iopo

Ba 11Cj)C3 2 lJaca ll0CJlC l'IIIIOl\Jll33KT01\lllll 113X0AHJia YBCJlll

l(CIIIIC K0,1Il'!CCTBa ceKpeTa B H,11,pax nepe,11,nero l'!ITT0TaJlaMy

ca. no ,11,a11m,1r.r E. I1. 3y6Kolloj:'i-lv\uxa11JI0Boi1 (1964), qe

i::e3 3 qaca TT0CJIC pe11TfCH0I3CK0ro 06Jiy11emrn ysem!'HIB3CTCH 

K0JIH'ICCTB0 CCKpCTa B KJICTKaX H,11,ep nepe,11,Hero runoTaJia

t1lyca H B He11pornnoclm3e. l..Jepe3 24 11aca nocJie o6JiyLieHHH 

Ha6:I10,11,aeTC51 Yi\lCHblllCH!lC K0J11!1-ICCTBa uef1poceKpeTa, a 11e

pe3 6-7 cyT0K H31JHHaeTC51 )lHCTpOcpH51 HCj)BHbIX KJICT0K. 

Guil\emin B 1957 r. TI0I<a3aJI, l!T0 npH BBC)lCHHH B Kj)0Bb 

rIICTal\IHI-Ia pe3K0 yMel!bLUaeTCH K0JIHLICCTB0 HCi1poceKpeTa 

B 51,rr_pax nepemrero r11n0T3Jla~1yca. Bl\lCCTC C TCM I'HCT3MHH 

CTH?11ynr1pyeT o6pa30I3allHC AKTI', H B ::>TO >Ke epeMH H3Me-

1rneTCH C0,IT.ep,KaI-!He ac1<0p61-rnOBOH ]{IICJI0Tbl I3 Ha,11,noqe•mH

KC (A. A. l3JI051H, 1965). 
KaK coo6maeT A. A. I'aJIOHH (1965), npH eBe)J.emm 

B Kp0Bb }l<l-IB0THbIM 1<3,11,Mlrn TT0HH)K3CTC51 Bb!pa60TKa HCH

poceI<pern B 1<JieTI<aX •nepe.n.IIero rnnoTaJiaMyca, a 3aTeM na

cTyn acT onycT0U1e1-rne HCp13HblX J{JICT0K H fl03)].Hee TT0HBJIH

IOTCH ,ll,HCTpocpw1ec1rne H3MeJ-IeIH!H B HHX. 

no ,11,aHHblM 13. B. AJieLUHIIa (1965), ACHCTI3HC aMHH33HHa 

np051BJIHCTCH CHlDKe1rneM Kp0B51l-IOf0 )l3BJiemrn, a B HeHpo

H a X nmoTaJI a Myca 33)lep,Kl-IB3CTCH HCH poceKpeT ( 6JIOKaJI.a)' 

l(T0 CBH,11,CTC:IbCTBYCT 06 oc,rra6JICIIHH I3bl,11,CJICIIHH CCK!)CTa. 

3T11 )laJHibie corJrncyI0TcH c I1a6JIIO,i1.eIHIHMH A. A. Boi1TKC

BH1ia (1964), T3K)KC 0TMC113Blllero 6JIOKHpOI3aIIHC BbIBeAe

IlH51 IICHpoceKpeTa H3 Hei,iponmocpH3a HOA 13JIII5IIIHC1\I 60JJb

WHX ,11,03 3MHll33HI!a. flpH 3T0M 13 5I,11,pax rHI10T3JiaMyca 0T-

1\IC1IaCTC51 3aCTOH rm,iOp!HI0J!0il<HTCJiblI0ro CCKpeTa. 

TaKHM o6pa30M, CK0f!Jie1rne 3epen H IG:lTTCJib CCKpeTa 

B 11ei-ipo11ax rnnoTaJ1arvIyca MO,KCT 6bITb H0I<a33TCJICM ycn

JIC!III0I'0 CHIITC3a H I1aKan.r11-rnamrn cro, a TaK,Ke pe3yJibTa

T0M HCJ{0CTaT0'IH0ro l3bJ)leJICIIH51 ero B Kp0Bb (6JI01<a,11,a). 

OrcyTCTBHC ;Kc H.'111 yMellblllC!IHC K0JII,l'ICCTila CCI<peTa B Hei-i

poHax rHnoTaJiaMyca H 3a.LlIICM r1morp113e yI«13hIsaeT, c o)l-

11o~i CT0J)0llhl, Ha ycHJ[CIIllYI0 ero :MOUHJIH3allHIO H Bbl)J.CJICHHC 

B I<p013b, C J{pyroi-i - Ila npeKpau{CHHC HJIH 11e,IT.ocraT01UI0e 
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cro CIIIITC3Hpoua1rne 13 f'IIII0TaJiaMyce, B 110CJICJlllCM CJIy 1iae 

IIMC!0l' MCCT0 }].IICTpoc!Hl'!CCl(llC 1131\l~IICHl!fl nci1po11on HJlCP 

r1moTaJ1aMyca. 

Pe3JOMH!JYH 13CC l!3JI0,KCIIII0C, M0,KH0 CKH33Tb, 11TO 11p1-1 

3nyKonux, -ciJeTon1,1x, 3JICI<Tpw1ecIrnx pa3.upa)1rnTCJiflX, 06-

ll{CM peHTl'CII0BCK0M 06J1y11eIIHH B nepnoi'.i CTH,llJHi 11anpmI<e

HH51 K0Jill'ICCTI30 ceI<pCTa B rJITT0TaJiaMyce II Hd1ponrnorirn3e 

yMCHblll3CTC5l (T. e. np0HCX0,11,l!T onopmKHCHHe Hdiponmo

cpH3a); npH ::>TOM pe3Ko napacrneT co,11,ep,Karrne AK.Tr 
B Kp0BH. 

IlpH xpol-JH11P.CK0M 0ITblTC H npeKpam,eimH B03,lCHCTJ3Ilfl 

pa3,11,pa)KHTCJI51 npn 0CT!J0M 0HblTe noCTene1rno HaKanJIHBa

CTCfl ceKpeT. IlpH B03,lJ.CiiCTBHH cnepxCHJibH0ro pa3J{pa}KH

TCJ!fl ( crpeccop) 13 0CTp0M 0TTbl'l'C HJIII npn HC}].0CT3T0Llll0CTII 

a,UawraIJ,H0IIHLIX MCX"l.HH3M0B B Xj)0HIILICCK0M 0ilblTC HaCTy

naeT HCT0!.UCIUle nei-ipoceKpCTOpHb!X HCHpOHOB C HX BaKyo

JIH3aUHCH H rn6eJibIO. B 3a,11,nefi ,11,oJie rnnoqrn3a, JIHlllCHH0H 

ceKpeTa, BH,11,Hbl pacwHpCHHbIC C0CYJI.bl H CCTb IlHTYHI.UiT0B. 

I 

B CB513H C H3JI0}KCHHblM Ppe,11,CT3BJl5IJI0 60Jibll!OH npaKTH-

1ICCKHH H Teopen111ec1rni:'i m-nepec H3)"1e1rne npoueccoe, npo- I: 
TeKa1onrnx B cncTeMax a,11,&nTaUHH npu B03JI.eikTBHH ,rn op- I 
rall'H3M T0KC1!1IE'CXHX BCI.!lCC'.TB B 1\13.'Ib!X K0IIUCI1Tpau1rnx. ,, 

B C0BCTCKOi'I np0MbllliJleHHOli T0KCHE0JI0f!UI H3i<Of!JieH0 

0OJlbWOC K0JIH'!CCTB0 pa6oT, TT0C:BHl.i..lCIIHblX Ba)Kl!Oi°I p0JlH 

HepBHOH H 91-I,11,0KpHHHOH CHCTCM~ B peaJIH33UHH Hecrreuu- _t .. _· 
cpHLiecKHX peairn.v.fi (H. B. Jla3apeB, 1963; E. I1. Cnb111y, f 
1955). ·t 

13. A. KyrJIHH,11,CKHH ( 1966) noKa3aJI, 1no eo ecex 6e3 He- ·_ 

KJll0'{CIHIH l'.:JIY1Iaf!X ,IT.JIHTCJlbH0r0 ,11,C}ICTBIIH T0KCl-l'ICCKHX Be- '\. 

lllCCTB B M3Jlb!X KOHl{eHTpaunHX y TIOJI.OTTblTHLIX )KHBOTil!.>IX ,~1-,•._· __ . 

na6mo,11,a10TcH II0BblWCHHan He11poceKpe1urn fl,11,ep T!epem,ero : 

rnnoTaJlaMyca, 3na'-!uTeJ11o,i-1oe o6pa3onamre Heflpoce1<peTa 

B TI<aHH rnnoTaJJaMyca 1r nciipornnocjrnJa u aJ('JHI3IIOe cro 

13bl,ll,C.11CIIHC 'B K;J0BL, lfT0 no npeME'ml C0BTia,il.aer C yer1:1c1m- 1_~:; 

CM aKTHB!I0CTH Bbl).I.CJICHH5l ropMona 2.Jl.CII0rnnorpH3a, T. e. 

c noni,1me1111eM coJI.ep;Kamrn AKTr n Kpo13;.1. Bee 3TCJ cs11;.1.e- 1.--_ 

TCJibCTBYCT 0 C0CT0HIIHH CTIIM)'JIHUll!I rIITT0TclJlcl!l'iO-nmoc!rn3-

a;\peII 3Jl onoii CIIC'I,CM I,]. 

Ilo JlaHlibIM H. J\. KypJrn11.rlc1~oro (1966), 110M11Mo ncpe-

'IIICJ1cHIIbIX BblllJC I!apyllleilllH, p,111. II3MCHCIIHiI npcTcpneDa- .. !. 
l0T H JJ.j)yrHC E-1)1(cl3aTCJIII: C0CT0H!ll!C ll!ICX0,ll,H1=!-UIX aKTl!311· 

3HpyI0UllIX CIICTCM, apTep11aJJblI0I'0 JlaiWCIIHH, ra3006MCI1a, 

HCI<OT0p!,IX CT0J)0ll 6e,TIKOBOI'O 06111c11a (B oco6elIIIOCTJI raM- [ 

Ma-rno6yJ11111ou). .: 
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6oii 3 a.rt<PIY npoeJ1em1Tb, 1,aK 113MCIIHCTeH nciipoecKpeTop11aH ""1· Oiu1013pel\1c11110 cpe31.,1 113 ::>Toro i1,e i,ycolJ1<a 01q)a1111ma,n11 j 
11.CHTCJlbII0CTb rIITI0T:1JTa:'ltyea rqrn 11.JTIITCJ!bH0i\! (OT 4 .L(0 40 I JI 110 I-111,eCJIIO. i 
HCJ(CJib) 06.,1y11e111111 }IWB0TilbIX (40 6c.r1b1X 1<p1,1e) 10-eawm- . rip11 H3y11e11H11 11pcnapaT0B 11apanc11Tp11KyJrnp11oro u Hak I 
;llCT[)0Bbli\111 130.'lllcUlll i\laJIOii llllTCIICIIBII0CTII (1-(0 10 l\IUT/eilI

2). 0llT'.l'!CeK0f0 H.l(Cp rnnoTaJJal\1ll'!CCKOii o6naeTII J(OJITf)0Jib-
KaK 0llllCbll3aJT0Cb Ilb!IUC, y 06J1y11eIIHblX TaKIIJ\111 l\IaJlblilllf 11oi'! (mrToii) rpy-.-1nr,1 M0)[(!10 6blJIO 1311;:(CTh, lJT0 11dipo111,1 ne-

HllTCIICIIIlll0CT51i\[11 )KIIB0TilblX TClllllCpaTypa TCJla ue f!0llbl- pc}(IICl'0 l'llllOTclJiai\1yca 01,1.1111 fl p:nIIl,l.\'. 1J1a3ax nei'ipoceKpC-
rna,rracb, eoeT0HIIIIC 6b!JI0 X0J)0WHill, nee npH6aB,TIHJleH. O.l(- 'J'0J)II0f0 J([H<Jla. Ha6mo,IJJIJIOCb .l(0B0JlbII0 3Ilcl 1JliTcJll,H0C 
1-IaK0 Y}Ke enyen1 4 He.l(CJIH noe.r,e Jia1IaJia o6JJY'ICIIIIH I<J)0- E:1 J(QJl'l.PICe·mo f0M0J)llfl0JIO)KJITeJll,Ill,IX 3ep1IblllieK n IlJ)0T0IIJla3-
B5IH0e .!l.aB.']CHIIC B03paeTa,TI0, .l(0CT!lran ,,cpc3 8 JIC)lCJlb 06- MC 0T.l(eJlb'llblX 1neApo11on. Om1 1Iall(e pacnoJiaraJJHCb n Heno-

. ,'l)'lJCHIIH fI0Bblllielllrn Ha 13% no cpanHelllII0 C I<0HTJ)0JICM. epe.l(eTBCIIIIOi-i 6JJJf30eTH OT 51.L(pa; npH SlT0M TlffJ)0H.l(HaH cy6-
;:)To Il0BbllllelllIC .L(CJ))K3J!Oeb .L(0 12-14 IIC)TCJlb Il0CJie o6JJy- CTaHl(H51 J{JICTKH 6bIJJa orrecJ-ICHa I{ nepmJ)CJ)Hll. B Jlpy.rux 

t 
J 

•1emrn. B Te )KC cpo,m y )I{f!B0THbIX 0611apy,KeH0 TI0Bb'.WCJUle KJICTK3X 0TMC'laJiaeh cpa3a Bb!Ile.n.emrn CCKJ)CTa no aKe0IIaM. 
C0,J.CJ)iK3HH51 ae1<0p6HIIOBOfl KHCJI0Tbl 13 Tl<aIUI na)lll01Je1nrn- fo;-.rnpHllOJIO}l(HTeJlbHble 3epHa CCKJ)CTa eKanmrnaJllICb I<Y'l-
K0B 11 cene3erno1. llpHiml\IaH 'BO BHI1Ma1rnc, 'ITO C. B. Hmm- 1<aMH no •rrepmpep1m KJJenrn, 1ia11~e 0K0JJ0 aI<CC-Ha. B eJ1,11111111-
roe5111 (1962) 11 B. A. CamaeneKoii (1962) y ,1uP10TJibIX npH HblX nefrpmrax 6bIJJO IlH.l(HC\ 11To no11TH nrn

1 

rrpOT0nJJa3Ma 
xpo11w1ceK0l\l o6JI)' 1ICHHH 10-caHTH?lleTpOBblMH B0JJHail!H no- 33ll5ITa MeJIKHl\1H r0M0J)llfl0JIO)KHTeJibHbli\111 3Cf)Hb!WK3l\1Ti CCK-
.rr.06110fi ,Ke l!l1Te11eHBH0CTII o6napy,r<CII0 yncJ1ll 1ICHHe 17-Ke- peTa. I1HorJl,a 13 TKcllJH 0K0JI0 K.TICT0K H epe)J.H B0JI0K0II l!a)_(0fl-
T0eTepoH,U0B n l\lO'IC, a TaJOKC ailIHH0KHCJI0T H oe,aT0l[HQ- 'f1H'ICCK0f0 HJIH napane11TJ)HKYJ15IpHoro HJJ.CP i\lO}KH0 6bJJIO 
ro a3oTa B Kf)0BH, l\lO)J{H0 6b!JIO .!l.yMaTb 06 yneJII-Jllf'JUIH 1Ia6J1IO.l(aTb I'0i\IOJ)Iln0JI0)IUl'F-eJJbllb!C 3ep11a H Kan.TIU ceKpeTa. 
eo.l(ep,Kal!HH AKTf B J(J)0BH H y HalUHX )IUll30Tllb1X. Bee H3- TpCTbH l{JICTI<H HaX0)lllJIHeb B eoeT0}lHHH TI0K0H e ·HC60Jlb!JJHM 
,T{O)l(eHHble c]JYJIKIJ.HOIIaJlbHb!e eJl,IlllrH CBH}.(CTeJJbeTny:oT nep1-my1rncapHblM CK0!lJICH!le~1 eeKpeTa, H T3KHX I<JICT0K 
0 B0311HKII0BCHIIH l(Q;\lf!er-1eaTOpHO-npncnoeo6HTCJlbllblX pe- B cpa3e noK0H 6b!Jl0 6oJJblUC. llpH 01,pae1,e no 1-Inccmo ne-
3I<IH!i'i B oprami3~1C 06J1yt!el1HblX :•KHB0TilblX. . K0T,0fJblC KJICTKH C0J.(eJ))K3JIII i\lCJllUIC Bai,yoJrn e 3epHaMH 

llpH ,[l.3JlbllefrmeM 06J1y 11emrn I(j)0BHH0C JJ,.:lt1JICIIUe IU'l'l3JI0 ecKpeTa. llo X·0JI.Y JICJ)BHblX B0JI0K0H I'Hl10T3Jl31\IO-rllf!O(pH3ap-
eHH,1(3TbeH, noeT11raH II0J)lllaJlbJJblX 11.lHjJp (eooTBCTerny10- H0ro TpaKTa epe)J.H n0JI0K0H K0C-f)lC xopomo 6blJIH BH,[IJ[l,I 
llUlX T3K0Bb!M y K0HT!)0JlbHb!X )l(J!BOTHblX) 11cpe3 19-20 He- C.l(HHWIHblC roM0fllf!0.IIO)J(HTCJlbHblC 3epHa. fIO.L(06HblC )KC 
.!I.CJlb noeJJC 11a11aJ1a 06J1ylJCHIUI. TTpn npo~0Jl)KCHIH! o6JJytJC- 3CJ)l[b!WKH OCHapy}KH13aJ111eb B He60.'IbW0M K0JIHlJee-rne cpe-
HHH (11epe3 20-26 HCJ[,eJib) KJ)0BHII0C .'{aBJJCIIHC [)C31<0

0 

na.~ Jl,H l!HTYHU.H'fctJ)HblX 'B0JI0K0H 33.ll.HCfI J].0Jll1 n:nOcpli3a. J111or.L(a 
.l(3.'I0, JI ]( 26-fi IIC)J_CJle 3T0 CHIDKCEI!C npHIIIIMa.10 CT0HKHH .Memme 3CJ)HbillIKH B 33.ll.HCH .L(0JJe nmocpH3a eJJHBa.rrHCb 
xa p a1<Tep. 11 aJ1,em1e .!l.3'13I'.CIIJIH coeTaBmlJI0 14-15 % J!0 B KPYTIHbie CK0llJieHirn (teJJbIJ,a r epHHra}. 
epa·BHCHHIO C h011Tp0.1Cl\l. y )K!iB0TEblX !I e p BO }I r p y n n bl, K0T0J)aH 6b!J!a 06J1y-

llapa.TIJ1C,T{bHO e cj:>y1IIn(:I0lla.'1bllblMH C.l(BHraMH y )KHB0THblX ,,eaa i3 cpo1m .no 8 geJl,eJJb, 0611apy)KCHO 3H3lJHTeJJhH0e yse-
rHCT0JI0rHt1eCKH H rlleT0XH,1l1'ICCI<H HCeJIC,l(0BaJJH Hei:ipoeeK- JIHlJCHHe ce1<pCTOpHOH .L(eHTCJlbH0eTH (no cpa3HeHIII0 C K0IIT-
peumo B 5IJl.pax flC[)C)J.l!Cro i'lff!0TaJraMyca H 38.l(ileM l'Hli0- pOJJCM) ,repBJ!bIX KJleT0K napaneHTJ)HKYJJ51pH0f0 H H3J(0llTH-
cjrn3e . .1K11noT111,1x 3a611Ba.rr11 i\lCT0JJ0M w:1<a1111TanHH n pa3- 11er1rnro 51.!I.CP nepeAHCro rnnoTaJ1a~1yca. llpeo6J1aJI.aJ10 
Hble ep0I<H II0CJIC 06J1y 11CHIIH: ncpnyro rpyuuy 13 epo1rn .l(0 K0JUi1IeeTJ30 1rneT0K 13 cpa3e 11aK0nJ1CHll51 l!Jll! 3hll3C.l(eJ!ll>l 
8 11e,ilCJII, o6JIYLICIIIIH, rnopy10-0T 8 Jl0 1111CJ(C.Tlb, TJ)CTbl0- CCI<J)2Ta, np,F!eM M0)KH0 0b!JI0 11a6JJJ0;:i:an, I:l )J_l!Ha~IHKC nee 
OT 14 Jf.0 20 IICJ_(CJlb, 11CT13CpTyro - OT 20 .L(0 26 JICJ(CJll,, il(J[- eT3J(HH ye1wcm1oro l!aK0nJ1CHIIH ceKpeTa B HepB!lblX l(JICT,-
B0TilblC !IHTOC! rpyflllhl (11co6J1yl1CIII!l,IC) 61,IJIII 3a6IiTbl ll TC KDX fHII0T8J[;:1lllyca H Hbl.l(CJICIIIIH ero B rirnocpH3. B np0T0-
rKC cp0KH H CJJy,KHJIH K0IITJ)0JIC~I. TiprIMCllflJlll cj:>HJ(C3t(lil0 nJJa3Me MH0rHX HCpfll!l,IX l<.'leT0K ncpn11y1rncap110 o6uapy-
B CYJlCMC e c}JOJ)l\13/IHIIOM (9: I) I<YC0'll(;l, C,1;1,cpii(alllCl'O MC- ... )l(!JBa:t0Ch C!(()Jf.1!ejl(·le U0,11!,!II0l'O iWJ!ll'ICCTBa J'0M0J)ll!l0JIO-
il()'TO'llll,li'I l\1031' (rn110TaJiaillyc B~ICCTC C nopo111wi'1) II !'1111()- il(ffTC,'ll,111,IX :3!:pc,r', '.'11p11'1e?11 HII0l'J(a IIJ)0T0flJl33Ma [(J[CT[([I 
qrn3. 3 aTCM 1<yco 11CK 3c1JIH BclJI I I n II cl pa<jJJI If. <I> po1rraJ11,l[blC 
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P11c. 24. H:1oyx:i111lc itl)0T0· 

IIJl:1,Hll,l II II0HIWCIIIIC 0T/~C.~b-

111,IX 11al\yOJ1ci1 110 ncp111ticp1111 

l'IC()IJIIUfl IUICTl(II 11.IJlOIITll'IC· 

Cl(0l'0 H)ljla l'll!IOT.IJl.iillll'ICCIWII 

OGJiaCTll y K(JUCLI 'IC()C3 8 !IC· 

JlCJ11, noCJJe 06.ijy•1c11m1. OK
pac1<a no HIICCJIIO. YBCJlll'lC· 

IIIIC X600. 
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1'1 onTH'lec1rn nycTa, JJ.pyran 

11 Puc. 23. Hef1poceKnernp11aH )],CllTCJll,II0CTb 11epBllblX l'31CT0K rnno-ra;ia- lJaCTb CO,lI.ep)KaJia no ne-

l

l., ,\!yea npn xp0llll'lCCK0~l 06.~y•1e:11m ll0J:llai,!11 CallTHMCTp0ll0ro )J,Hana30- p1l(pepHH fOMOpHno 0 

~ 11a. O1<pac1rn no foil10p11 n Mo;~1!cjrn1<a1um i\\ai1opoaoiL .. ~ · " 
1 

JI • 

. .. 

. • ,-4 

.• i• ..... ¥t 

. '} 

... 

''· 
,··, )KliTeJibllblH ceKpeT. 

ll - :'\pb!Ca tiepC3 3 He1tc~1n flOCJlC oGnyttClfllH, CKO!IJ1CH1le Hei\poceKpeTa R ucpuuoH 

:d K::en,e !> !1JpaBCWrpm;y,011p110M '1JlPC rl!llOTaJJaMyca, a TaK;Kc CKOIIJICIIHe I B OT,lJ.eJibHblX HepBHblX I<.TleTI~ax l'v[O)KHO 661.10 Ha6Jl!O,[l,aTb 

:~ r.1b:GOK H 3epcn Hei'lpoccKpCTa CpC.!lll TKallll H UOJIOKOH rn110TaJH1Myca lIO XOJl.Y I. 

Ii aKCOHOB, Yucal!'!CHl!C X300; 6 - l<pblCa •1epc3 4 11e1te!ll1 llOCJlC 06I1y•1c111111. KneTKa qpe3MepHoe 0'12..l'OBOe CJ<OITJie~me 3epeH H rJib160K ceKpeTa, 

'tt Ha;~OllTll'!CCKOro llilpa. npoT011.,aaMa K.1CTKII II naK,'OJIII no nepurpCi)llll KllCTKlt I KOTOpble naxo,[l,HJIY.Cb B npOCBeTe 60JI m· a 
O B 

· I cr,,,ep;KaT Jcp,ia ccKpeTa. B1,1_il,c!lenne ceKpcTa B Tl{allb, o«py>1<a1ou\yio K.aeTKy. JI · · ' . L ,IX 'B KYOJieH. OT· 

;, Yuc:111'1e111,e x120. / Jl,eJibllLI:~ KJieTKax TaKv.e BaKyom-1 .r10na.1Hcb II ce1<peT n BH.ll.e 

ij KpynHblX mapOBH,ll.llblX J<aneJib OKa3blB3JICH B 0Kpy)I<3[0Ulell 

ij 6bi.,la DCH 3arn1Ta .3THMH 3ep11a;-.11-1 H 51,i],pO oTTeCHeHO I( ne- I I<JieTKY TKaHH, cpeJJ.H DOJIOKOH (rue. 23, 6). TT pH OKpacKe 

I pmj)ep11n (p11c. 23, a). fipH 01<pacKe no H11ccJIIo B Tairnx ti no HHccmo CTOJJ.06Hb1e 1rneT1<H 11111eJIH no nepmpepm1 TeJla 

; K/ICTKax 51DHO 6h[Jlll BIIJJ.llbl yMeHb1Ue1rne KOJlll'IeCTDa n1rpo- MeJIKHe BaKyOJIH (p11c. 24)' 1
!3CTb II3 KOTOpblX II pH OKpacKe 

I 
HJJ,Hor1 r,:y6CTai!i.lHI1 H OICW,e1-me 51,[1,pa. 5J.LipO H HJJ.pbliUKO 3Jib,lJ.erHJJ.cpyKCHHOM H l\lCTII.TICHOBbll\i CliHlli\1 )J.aBa.Tia CJia6o 

6b[JIH Ha6yxmHC, aKTHBIIbie, C xopouro •13bipa)KeHIIOH 060- CTOJIO)I(HTeJiblIYIO peaIHU110 !10 f0Mop11. TTp11 3TOM 51,lI.pa H 51,ll.-

fi JIOl!I<Ofl, B npOTOll,'lcl3?.!C K:IeTI<H 6hWH xoporno BHJJ.Hbl B 31!a· c.-'\ pbllUI<H 6hIJIH 11a6yxruHe, C xopomo BblpmKeH!-IOII OOOJIQlll(OH, 

I 
I 
.i 
l 
b 

I 
ll 1HeJibH0.\1 KO . .flH'leCTBe MeJIKHe saKyOJIH. Bee .3TO conop,rno 'ITO CDH,[l,eTeJibCTBOBaJIO 06 aKTHD!IOii ,1.1,eHTeJlbHOCTII K.'leTirn. 

HOB l'HI10TaJiai\1yca. PacrnopeIIli51 51JJ.Cp 11 n1fJeJ111 1Iepnm,1x JICHOB, A. 13. JieBH11co11 (1952), Bergmann, Hild (1949) !-. 

! 

06 3I<T;1BH3clll,HH IICiipoceKpeTOpl!Of! ,[(eHTCJibIIOCTH IICi-ipo- TIOJ1.06IIOC oGpa30B3IHie Bcrn:yoJieii Ofll[CbIDaIOT A. JI. Tio-

l(JleTOI< 11e OT;\!C'!a.'lOCb. H ,!~p. I<aK npoHBJiell!IC 'lpC3BbI'laii110 Bb!pa)Kemroi-i ce1,peTOP· J 

I 
H110r.na 60.rJb[[IOC KOJIH'ICCTDO ce1<pCTOpllblX rOi\lO!)HllOJIO· IIOH tlewreJII.,!IOCTH HepBHbIX 1rneTO!, r11110T3Jlai\lil'ICCKOi.i 06- ! 

;l(HTe.TibllbIX rpa!Iy~1 CI<anJIH!3aJIOCb OI<OJIO a1«:011a HepBI!OH ./laCTH. J 

K:ICTKl1. M11oro fO~!Op11110JlO;({HTCJlhlll,[X 3CpC!I pac110J1;1ra- Guillcmin (1961) 061,HCIIHeT TaK\llQ Ba!(VOJIII3a1Ul!O lie- r· 

I.

' JIOCI, B TI<3llfl cpc;u1 11cpn111,1x 130JIOl<OII napane11Tp111<ym1p!IO· 0 j)L'llj)O.l~YKl(lll'i'I K0-:1Jl0ll.ili1 II 13!,IT;J.'JI\Hl/a1111t;~[ /c1<pCTa 3a llJ)C· 

ro II llcl}lOIITll'ICCl<Ol'O Hj(Cp 110 XO.ILY aI{COIIOIJ, M1101·1la MOiI<· JlCJll,I 1rneTI\II (nl,1/l,(.'JICIIIIC CCl'[W'l',l 110 <1110!,pl!llOBO~ry ·rnny i 
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Puc. 25. i-tei"tpoccKpe• 
rop1taH ACHT('Jlhl!OCTh 
IICJ.llllll,IX K.rlC'IOK rllllO· 

Ta.11a~1yca 11p11 lVlllTC,llb· 
HOM 06;1y,1e11m1 canTll· 

MCTJJOl3bBlll uo.rma~!II 
Ma.,10i't llllTCIICIIUIIOCTH. 
01qiarna no foMopu s 
~101u1rj,11i;nn1111 1\o\ni'topo
uoi't. l(p1,1c:1 11epc:1 8 11c

J\C.111, llOCJIC 0UJIY11CIIIIH. 
fiOJll,IIJOC KO,'lll'ICCTllO 
rpn11y.,1 ccKpcTa, oGpa· 
sycoll.\llX UOJlblUIIC rJJht6-
KII 11 1rnnm1, pacnoJJa• 
raeTCH 110 XOJlY BO,ijO• 
KOU rmcoTaJJaMO·riinO· 
rjrn3ap11oro -rpat{Ta. 

Ync.1111'1CHHC X300. 

C Il0C'f,YllJ1Clll,eill ero 13 I<J)0Bb II J11II<Il0p). B 0T)J.eJibHblX J(JICT· 
Kax TI0C./JC Ilbl.llC.'Ie!llrn ceKpeTa l!C 1Ie33JIII BaKy0JIJI II 130CCTa
ItaB.Tll!B3JI0Cb 11opMaJ1bl·I0C K0,1J-llleCTB0 Tl-ll'J)OH.llIIOii cy6cTaH· 
Ullll. O,n!IODJ)C~JelllIO j)fl.ll.0M C 1rneT1<0ii C!JlC o6napy)KHD3JIC5I 
Ill,IJl.eJICH!fbii'i ceKpeT D L.I.lle Jie}KaLUIIX 3KCT[)3UCJIJIIOJI51j)I·IO 
Kj),YITI-lblX urnpoBJl}UlblX Kane./Jb ](OJJJI0II)J.3. CeKpCTOpHblll )Ke 
UIIKJI 8 K .. 'ICTKe B0306I-I0B.'I5JJIC51 CHa 11a.1Ja. O•ICHb pe.llKO MO)K· 
HO 6bl.r!O BH}I.CTb l'JI0CJlb e]1JIIIH 1Illb!X HeiipolIOB H 518JICHIHI 
K3p1101lllT0JIII3a C npenpaw.e11HC:l'l 11ei1pOIIOil B KJICTJ(l-[·TCHH. 
'.:ho. 5JB.rrn.'10Ch J_)e3y.,JbT3T0:-.I l!j)83:IICJ)l!Or1 ceKperop11011 ,neH
Te.lbII0CTII !ICJ)BIIOii J(JlCTJ<H. l3oabWOe K0.Tll[II(:CTB0 CCKpeTa 

06napy)KI1Ba.r1ocb II BHYTJ)H HdiponoB. ripoTOITJia31\!:I J-IeVO· 
T0j)!,IX Hei1po11013 6yKD3JlbHO Obi/Ia 3a611Ta 3ep1-1a~rn CeKpe
Ta. Tipu 3TO~l ](JJeTKH C0Bepwerrno Tepnm1 THl'j)0H,ll,IIYIO cy6-
CT3IIUIIIO. J30JibUJOe K0JI!PICCTB0 rQ;\I0j)IIII0.'I0.1IUl'fCJIL>llblX 
3epeH 0611apy.11<11Ba.'!OCb Cj)C.llH B0.il0l<OJI rnnoTa.1Jr.Mo-nmo

~Ht~apHUl'O Tpawra, f)lc 3ep1rn CCKpeTa Hi\lCJ!H BHJI. '!CTKO· 
Bll;{Ilb!X fO\I0j)llll0JIO)KllTCJ!bHblX VT0Jill.lCHHif 3KC0H0B HJIH 
KpyII!IL>IX rm,160K H KaneJib, Jie.1K3illHX cpC.llH I30JI0K0H fHilO· 
Ta.1a\10-nrnotjrn3clpIIoro TpaKTa (pHc. 25). Ila Mepe rrpo
J.lfrn;KellHH 3CpeH II KaneJib ceKpeTa no r11II0Ta,1a,\lo-r11noqm-
3apEo:-.1y Tj)31<Ty K0JJl[tfCCTB0 ero 11enpepbll3II0 YBCJIH'JHBa
.!l0Cb, lJTQ ronopwr 06 ycr:JlCIIH0;\l Cll!ITC3C ceKpCTa no MCpe 
rrpo;{s1-rn<cI11rn era I< 11eiipornno¢1-13y. 

DOJibllIOC J(OJlll'ICCTBO rm1op1rn0JI0ilrnTeJJI,IIl,IX rJibl0OK 

II 3Cj)Cfl 81,IHflJIH.'I0Cb B 33;].JIC~l nrno<prne 110 X0J.lY HIIT)'III(H· 
Tclj)III,IX B0JI0l<OII, 'l'f0 ronop1n O 3clflilCJI1,IX pc3cpoax ero 

8G 

B rilrIOl]H13C. B J'IIHOtjrn3e CK0JlJJCiflJH CCl'])CTa o6pa30lll.,113,JJ111 

T(:JibU3 I'ep1mra. O<ICHb.XOj)OllIO 6LJ.r!O Bll.UII0, K3!< 1!8CTb l'Jll,I· 
601< ce1qJeTa n 11ci1pon11Io<Jrn3e paa61rn;;rnac1, Ha MeJm11c 3Cp· 
Jll,lll!KJ-1, K0T0j)ble 0K33blD3JlllCb U0.'JJ13Il cocyJJ.0B B !1Cj)ll13il·· 
CI<ymqrnoiI TKallll. Hnor.u.a M0)l(l!0 6bIJIO Bll)J.C'fb K,:II!Jlll CCI(· 

J)CT3 B C0C)'.ll3X. chO CB\·l.lleTCJibCTB0BaJIO 00 YilCJlll'ICll!III 
BCclCLIBcll-IIIH II JI0CT)'IlJI(:l!HH 11ei'ipocc1q)eTa B l(j)0Bb. 

CJICJI.OBaTeJJbIIO, o ,na11110ii rpynne )lrnB0TllblX o6uapy)KC· 
III,! !10l3hl!UeHIIOC oopa3ona1me II H3K0ITJie1me HCllj)OCCKj)CTa 
H BMCCTC . C TC!\! Ha lIJ,'IO fJ0BblWCJJl!Of0 BbJ)leJiemrn ero 

13 Kj)OBh. 

y B 'f. 0 p OH r p y n n bl )JUIB0THblX, 330IITblX ·B c-po1rn OT 

8 ,l.lO 14 l-lC.ll.CJJb 06Jiy11Cl-lJI5I, B 5IJI.pax rrepe[lHCro fllll0T aJI a
Myca H nmocp11sa 6hIJia conepwe1rno ,npyra5I Kapnrna. 

HepB1-161e 1rncTKH nepe.u.aero rnn0Ta.1ia::v1yca co.rr.ep)KJJIH 
ne60JJbWOe l(0JIH'-ICCTB0 roMop1rnoJJ0)KHT(:JibHOI'0 CCKpeTa, 

oco6emIO K K0llllY y1rn3a1-rnoro rrep11ona, T. e .. K0JJH'ICCTB0 

ce1<peTa n HCj)I3llblX KJieTKax nepe,~Hero rHll0TaJiaMyca 6bI.'IO 
}!BJ-IO yMeHbilleH0 TIO cpaBHeHJIJO C npe,nbIJL)'U{CH rpyrrrroH. 

· J3oJIL>U.JHIICTilO HC11p0l!OB HaX0.llHJI0Cb B C0CT05IHHH f!0I(0ll. 
B 0T,neJibHblX ner1po1rnx 0TCYTCTB0BaJI pCCHJ-ITC3 CCi,peTa, 
1IT0 roB0j)HJJO 06 HCT0li(CHHll l!Cj)Bllb!X J(.l]eT0K B pe3yJJbTaTe 

tJpe3Mepr-roi1 ,nenTeJII:,H0CTH B rrpe,nbIIlY11lH1I nepno}I.. B 11e{1-
pornnocjrnJe TaJOKC 6bl.TJO M3JIO f0\!0p!lll0JI0)KHTCJibllblX se
peH H f.JI6160K, T. e. m,JeJio 1\ICCTO yc1rnem10e BC3CbTB3IIJIC 
Hei:ipoceKpeTa B KJ)0Bb. ,[(eHCTBIITCJibHO, B nep1-rnac1<yJ15I{l· 
HOH TKa1111 ,rr.a)Ke B rrpocneTe ilmorHx cocy.ll0B nmoqrn3a 6L1-
.1n1 l3HJ1.Hbl rOM0p!HI0JI0)KIITeJibHble 3epI·Ia H ](a[IJI!f. JI.oBOJ!u· 
HO 3HJlIHTeJibH0e K0JIH'ICCTB0 ro1110p1moJIO)J(HTeJibH0r0 ceK• 
peTa o6Hapy)KeHO e aKC0Hax HCj)BHhlX KJieT0K B BH.U.e ro
M0pHn0JI0)KHTeJibHb!X H3IlJib!B0B, KarreJib H 3epeH no xo,ny 

rnrroTaJiaMo-nmoclm3apHoro rpa1<Ta. Mmrrno 01i1.i10 RH.TT,P.Th 
3Cpna H ]{3IlJJJ-I rGM0j)Hll0JI0}l<HTCJiuH0r0 ceKpeTa BOI<pyr CO· 

cy.u.on H n cocy,nax ne11ponmoqrn3a u J.l3)Ke nmoTaJiaMyca, 
'-ITO fOB0j)IIT 06 yc1rneI-11-IO!l1 BC3Cb!B3HIIH ceKpeTa I3 Kp0nb 
II JIIll(J30j). 3To C0Bll3.ll.JJIO C n0BblillelllJel\1 Kj)0BmIOro ).l3!3· 
JICIIH51 y ,IT.dlll!Orl rpynribl )l(JIJ30TllblX lJ YBCJIJ(l!Clll!ei\"I COJl(:j)· 
iKarmn ac1<0p6H110Boi1 1rncJJOTbl n II3}lrJ0lJCl!JIHKax. CJICJJ.O· 
BaTCJlbllO, HOHWKeu11oe co1.r:ep,1-rn1111c Hei'lpoceKpCTa B ICTJCT· 

Kax r1,l.lep rrepeJ.Hrero nrrroTaJ1a;\1yca II Hct'lpornnocjrn3a 
BMeCTC C rI0fll,IUJCll!JbDI Ill,IJlC."[CIIHC'.11 ern B 1([)0136, C0II!)0BO)K• 
)(;ll0lllCCCH K,;i!lllll'ICCl,;JI ll0Bl>llllCIIIIC,11 1.;:p0B>ll!0l'O JI.i113J!eJ!l!H 

fl YBCJill'ICIIIIC111 cl(;KO])UHIIOBOii J(l[CJI0TU 11 11<1/lII0lJC'lllllK<lX 
-y )l(l(Il0TIILIX1 06.r1y,1c11111,1x IO-Ci\l!TJl,ICTj)ODbli\!I[ U0J!Jlclillll j\[a-
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.i!oii IIIITCIICIIUII0CTII, ill0,KCT Cjl)')KIITl, llj)0HBJICIIIICM a,nanTa
l(l!Olll!O-npllcnoco611TCJll,HOii peaKL(IIII B 0TBCT ua 06J1y 11c1111c 
:'II II K pouo.:-i II al\! !I il!a.'IOii IIHTCIICIIB H0CTII. 

Y 11,11noT111,1x T p e Ti, c ii r p y n n bl co cpo1rn111 06JJyt1c
lil!H OT 14 ,11.0 20 IIC.l(C,Tlb 0Tl\lC'13J10Cb 3/UICTII0C 1131-:0llJ!CllllC 
3CJ)CII llCiipOCCK()CTa B KJ1CTK3X HJ(Cp neperll.lICJ'O rJlll0T3JJa· 
:-1yca C 11a6yxa1mc111 HJ].Cj) II H,ITJH,Ill!CK, fl K0T0!)b!X xopou10 
6L>I.Tia Bb1pa;,Kclla o6oJJO'lh:a. M11ornc 11cflpo111,1 HaX0JlIIJJHCb 
B C0CTOHHIIII ll0K0H. Kapnrna 11eiipOCCKJ)CTOJ)I10rO l!JIKJJa BO 
:11110ro111 Hano~IIIHaJia T3K0B)'IO )' KOI!Tp0JJbHblX )KIIB0THbIX. 
B 0T,nCJJbJ-IbIX KJJen;:ax r1,n;cp nepeJ-LIICro rnnoTaJJa111yca co
,n;cp)lrnm1cb rOl\!OjHITI0.lJ0)KIITC.T!bHblC 3CpHa CCKJ)CTa. Tairne 
3CJ)IH:,JillKJI BCTJ)C 113J111Cb H cpe,n:Il 'BOJJ0J<0H rllllOT3JJ3M0-rH
nocjmsap110ro TpaKTa, II0 B 3H3 1llITCJll,H0 l\lCHbllJCM KOJl111!CCT
Be, 11c111 ,B nepnofi rpynrre. Cpc,n;11 BOJJOKoH rHITOTaJ1a-Mo-rm10-
qrnsa pHoro TpaKra 1111Kor,n;a He 06uapy;,iornam1cb Kpymtbie 
rJlbl6KH H K3!1JJH. Ha1i,11.eHbl JIHilll, 111emme rOMOpHIT0JlO)I<H
TCllbHl~Ie 3Cpl!blWKH (pHC. 26, a). B 33,lUICM rHllO(pH3e 
(B llC:IPOf'HrIO<j:nl3e) MOtKH0 6bl.10 BH,llCTb r0MOJ)HTIOJJO)!{H
TC,lbHblC scp,-ra H r.rrLI6KH, O,llH3K0 B lllCHbWeM KOJJWICCTBC, 
11C:\I B rrpc.LlbIJJ.Yll-LeH rpyrme. O,11.HoBpeMeHHO MO)I<Ho 0bIJJO 
Ha6.JJ10.naTb n ncpnnacKym1pH011 TKam, Hef1pornnocpttsa MeJJ
KHC sepHa ro:,rop11noJ10,KI-ITC.'lbH0ro ccKpcTa. Bee ronopHJIO 
0 xopo1uo BbipmEeHiIOH Bblpa60TKC CCKpCTa H YCifJleHH0M 
ncaCb!BaIHIH cro B I<p0Bb. CJJeJJ,OBaTCJibl-10, J.lJJH 3TOH rpyn
rJbl ,IUinOTHb!X xapaKTCJ)H0 o6pa30B3IHIC (pcCHHTe3) HCHpO
CeKpCTa. Co,ncp;Ka1rnc CI'0 B I<JJCTKax rimoTaJJaMyca H B HCH-
pon-1110,\,,,,n ~- - -- ( ~ .+'··"· · -~'""" .11,c, 1,dK y KOI-!Tp0JJbl-IbIX HCOvJJy-
4CllHbI:,) zmn0Tl-iblX. OTl\1e,1aJIOCb BC3Cb!BaJ-IHC CCI<peTa 
B Kj)OBb, T31( ](31( ro;110p1moJJO)KHTeJlbllblC 3CpHa ceI<pCTa 06-
Hapy;,roma.lJIICb n TKaHH nor:pyr cocyJl0B 1-1 B npocncTc cocy
:wn. Hop:-.ia.JJ1,11oc concp;KaHHe Her,poccI<peTa B nmoTaJJa
::-.,yce If l!Ci'!pornnocjrnse C0OTBCTCTB0B3JJO 11opMaJill33l(HH 
Kj)OBn!IOro J.l3BJJCIIJIH, 061Japy;,KHBae11roii y )].3!!110}1 rpynn1,1 
;1,1mo-rrn,1x. Koe-nic 11a6JJJOJlaJJ11c1, ,rncTKH c MCJJKIIMH na-
1<y0Jrn:,111. fI0 11TH 11e 0611apy,1rnsaJIOCl, 31l3 1lllTCJibIIOii na1<yo
:1113al(IIJI IICJHlllblX I<JICT0I< JI Hl3JJCIIHi-i 1'8j)il0LlllT0JIH3a (c o6-
jl,130Bal!l-lCM l(JICTOK-TCIICii II l'lI6eJJJ,JO l!Cj)'IJIIL,IX I<JJCTOK). 

y ;,1,IJn0TJII,IX •lj e TB C p TO i1 r p y II l[ 1,1, sa6wrux 11cpc3 
20-26 IJCJlCJ1b llOCJIC 06J1y 11CJ1HH, B 11ciiponrnocjlll3C IH n,npax 
nepcm1cro rnnoTaJial\1yca 61,1JJa concpmelllro npyraH Kap
nma. Ha6J110J.laJroc1, pc:moc yi\1c111,u1c1111e c0JlCJ)iI<a1111n l!CH-

- p0CCKJ)CTa B IICj)Blll>IX l{JlCTKax H llj)0B0.LUJll(HX 11yn1x (aK
cnuax), a Ta!OI<C pc:i1<0e CIIIPl(CJIHC CCl<j)CTOflllOH (tJYIII<IlHH 
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PHC. 26. Het1poceKpeTopna51 J{ei!TNlbl!OCTb HCpBllblX K.~CTOK rIHJOTa,TTaMy
ca npu .ll.Jl!ITeJJbllOill 06J1y 11emm a caHTl-lillCTPOBOM .11.nam13011e BOM! Ma-

JIOi'.I HIITeHCI-IBIIOCTH. 
a - i<ph1ca t.Jepea 20 HeJte.riL ·nocne 0G.riyt1e11H>1. /v\cJ1K11e roMop1mo.r10}1<11TeJ1hHL1e 3cp. na cpe..u11 11epDHblX OOJ101{0H rHll0T3JHIMYC3. OKp3CKa no foMopn B MOJJ..Hcl)m{al{IIH 
Mailoponoil, YBCJfll'IClllfC X300; 6 - fiphICa 'IC{lC3 26 IICj(C-"!, llOCJIC OU.ijy<Jr111rn. n1,1p:1w.:c1111n>1 B.:1K),'0Jlll3.:11lHH ueK0T0pblX JlC11poH0!3 flfnOTa.riaMlfllCCH0i\ oU.r1:tCTH. llOTC~pH o60J1QllKJI HJI.P.1, 511liICIIIf51 h'.apll0illlT0JIH33 D 0TJlCJll,lJLIX nciipouax. OKpac• 

Ka 110 H11cc.r110, yneJlillleJ-IIIC 1X600. 

ucf1pouon H,ll.cp ncpc,ll.Hero rimoraJiaMyca. ITo cparrncm-110 
C KOIIT!)OJ!bl!OH rpynnof1 3.l(CCb 6b!JJO 0'!Cllb 331\ICTH0 OCJia6-
JJCIIHC CCKJ)CTOpHoi-i cpyHKl(HH uepBHbIX KJJCTOK. JIHurb KOC· 
r,11.e l\I0)KII0 0b!JJO B11,ll.CTb B np0TOI1Jla3Me C,ll,:IIIIIPJilbIX K.'IeT0K 
illCJJKHe OT,llCJJbHbIC roMOj)HflOJJ0)KIITC.lJbHbIC scpm,IWKII. B l'H
noTaJJaMo-nmorpTT3a pI-I0M 'I'pa KTC l'0l\lOPll llOJJO)l{HTCJlbl·lblX 
scpe11 Cj)C,ll.H B0JJ0K0II 0blJ10 0lJCHb MaJI0. 1V\11orne 11ef1pOHbl 
HllICJII-1 I1cpos111,1c, KaK Ob! II3'J,e,llem11,1e KOIITYPLI (puc. 26, 6), 
OT 60JJJ,lIJOl'O K0JJI[ 1[CCTBa BaKyO.IJCfr 51)].pa H H,Llj)b!WKII Heii
pOI-I0B 61,IJ[l·I CM0j)ll(CHllbIC. I-Ia6mo,a.aJHICI., 51BJJCHI-IH Kap110-
l(HT0Jll-l33. Ilo•rrn HC 0611apyi1UIB3JJC51 CCl<j)CT II B TK3:flll 
33J-L11ei•i J(O.TIII rnnocpHJa (n Hdiporrmocjrnac). JTI11ub K0C·l'/(C 
CJ~HHH'[Jlb!C 111CJ[I(JIC ro11ropm10J[0)KIITCJibllblC 3cp11a co11.ep)l(a
JJHCb B T1<aIIH no1,pyr ency.non. Hci1poccKpcTa fi1,1Jro 311a•Nr
TCJJ1,110 MCilblHC, 'ICM y h0IIT{)OJll,11[,[:-( (11coGJl)''ICill!blX) 
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>KlrnoT111,1x. f)c3i-:oe Yi\ICIIG1.1em1c nci'1pocc11:1)cTopi1ol1 ,nenfeJii.,. 

HOCTII l'JIIlOT a.1 ,HI 0-I'II IIO([)Il3 a p noii CHCTei\11.,l con j)0ilO)l(Jl.a • 

.'(0Cb )'i\lCIIblllCIIIICl\1 pa:Ji\lC'j)0B IICK0T0j)blX 1ICf1Blll,IX 1rneT0I<, 

:Jll~l'IIITCJll,IIOii na1,yoJ111:ia1u1di i\IaCCl,l !1Ci'Ipo1IOB, >IIlJICllllff· 

i\lll Kap110LUITOJH13a 1rneT0K II T0TclJll.,l·I0l'0 xpoiv!aT0J1H3a BOT· 

,r1.e.11,111,1x 11et"1po1iax c 06pa30IJaI111ci\1 1u:cTOI<•Tenefr. TTpu 

3T0~l }l,l(!Ja II HJl!)bll.LIKII Ub!JIII Ha6yx1u11e, C pa3i\lblTLli\lII IWII· 

TY[)3i\lll IIJlll OI0j)lllClllll,IC, 11T0 l'OB0j)IIJlO 06 JIX ril0CJlH. 

B 0T.Ll.CJll,llbIX 11ciiponax npll j)C3KO Ill,lj)3JKCIIJ[01( naKy0Jlll· 

3c1Llllll C 1131:,e,L(elIII0CTbl0 K0IITypon KJieT0K 11a6Jil0)_(3JI0Cb 

Ta10Ke O1opuumam1e HJIH paCTnope1me >1J1.pa 1-1 >1JI.pL1mKa 

( C r.:oTepei'.i o60JI0111('[ 51,ll.ep)' 'ITO Cilll,ll.eTeJibCTil0BaJio O ,ll.H· 

CTp:)qJIILieCJ<HX H3:\ICI-Iemrnx B 0TJI.CJlbI-lblX I<JieTI<aX rHIT0Ta• 

.iJa:\ll-!4eCK011 06.rJaCTJI. y 9TOii rpynrrbl )!<JfB0TIIblX 0blJIO CT:Ofr

K0 IT0HH)KCII0 Kponmroe J(ailJieHHe. 

CTo,D.b!TO.tKIIBa5l Mopc[JOJIOfH'Jec1rne I!aX0)_(l(!I, o6H;:i pyn<eH· 

Hhl2 y )KHB0THLIX '-ICTBepTOli rpynnbI, fl0,ll.IJepn1yTblX xpo1rn-

11ecK0i\lY JI.JIHTC.rJbJI0i\t)' (;io 2G ne}-lCJib) 06Jiy11emuo 10-cann: • 

illeTj)0ilbll\UI B0JIJl3i\111 i\Ia.rJOH HJ-ITCHClfBI-I0CTh, MO)KII0 C1IH· 

TaTb, '!TO nee ronopHT, 06 1-!CT0U(eHJIH neupoceKpeTOj)HOH 

CHCfei\Ibl B u.eJJ0;\[ 110}( IlJII15IHJiei\l J-lJJH'feJibll0ro O0Jl)'1leHJl5I, 

KOr}-la o6pa3onam-re H Bb1;1.em~w1e -ceKpeTa 11e BbipaiKCHbI, 

a B ,L].eno CeKpE:Ta y.11<e HeT, T3K KaK 0l! pa11ee BCOCaJIC5l 

Il Kj)0Bh. HoBblll ;,Ke ceKpeT B J-Iei,ipornnocpH3 He TI0CTynaeT. 

K.111l!H 11ec1rn y 3THX ,h'.IiB0THblX na6JIIO,ll.3JIOCb CTOHKOe rro, 

n11,i<eime Kp.-mmroro Jl3£lJlemrn. 

l13.iJO,Ke1rnoe eu(e He roBopHT o TOM, lj'ro npo1Lecc B rH· 

rI073J1a:\IH 11PCKOH o6J!aCTli neo6pan1M. [lHCTj)OlplF[eCI<H 6wrn 

H3:.IelleIIbl ."lHilib C,il.ll!Ul'lllbiC Hef1pom,1. Oc1IOBll35I 1Ke 1viacca 

11ei-ipo1JOB Dj)H 0KpacKe no l-IHCCJ!IO 6UJia M3JI0 H3MeHeHa. 

On1e1IaJIOCb JII-iWb pe3K0e yrneTeIIHc ceI:peTOpHOH ,LI.eflTCJih· 

II0CH! lICi'ipOHOil nepe;.;.Hero nmoTaJI3!\Iyca, T. e. 11MCJIH Me• 

CTO (!JYlll<U,IIOHa.11;1-1L1e H3:\(~HCliHrt ot5pc1Tlli\!Oro xapa1nepa. 

fiocJIC npe1<pan1,Clillfl 06.r1y 11eHHH (1.1epe3 4-8 IIC}-le.Tib) HCH" 

poceKpCT0p11a51 ,1.e,neJlbH0CTb !30CCTal!aBJIHBaJiaCb !10Jl· 

JI0CTblO H C0CT!3CTCT!30::l2Jl3 TaKoeof1 y J(CIITj)0JlbHbIX t!<Hil0T· 

IILtX; npH 3T0M Kpoa,111oe ,ttaBJie!ll!C B03BpaLI(3JI0Cb K H0pMe. 

Oo;:t_Il0/1,H l!TOI'Il 3KCIIC(HIMC!IT3, i\l0iKIIO CKa3aTb, 'ITO Il CO· 

C:Tmi,111:1 :il((ll30Ti!blX l\11,1 ycraIIOBl!Jlll TPII tJJa3I,l, 33BHCfllU.HC 

o-, 11.:1wrc:11,11ocTM ooJryqcmrn: <jJaJy, co11pono;K;:1.a1ouiy1ocn 

JI0l31,111JCIJl1Cl\l yp0BIIH l<p013Hll0f'O /(313.TTCHIIH, r[Ja3y cro nop· 

M~1:rn3a11,H11 11 (IH1sy cro croi'.1Korn 1101111;Ke1rnH. 

CoOTBCTCTl3CJI JI0 ."'JTll\1 T()C'.11 (t>a3a M II a l\t y J.J.aJJ0Cb Bb1Jle

Jl 11Tb H TPH cjJa31,1 11s~1c11c11ni-i J1ciipoce1<peTop11oii ([iy111<1.1,HH 
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r11noTaJiai11ll 11cc1<0ii ou.'IaCTII. ricpBni1, 11a 11a.•1bliaH <lia3;1 JLC

JlllTCH 11a ,nna 11ep110,11;a: Cll,\!IaJia 0611apy,t\llU3CTCH )'Cl(j(Cll· 

lI0e 11aK0rIJICI11-Ie nef,poceKpCTa 13 l<.TTCTKaX cynpa0TJTl(l[CCl{((X 

11 napcrne11Tp11KyJIHp1-11.,1x flJ.lCP, aaTe~1 ero ycm1e111-1oc BhIJ_lC· 

JICIIHe Il K(J0Bh. Bo 'BTOpoii t[J33C 110pl\13JIIl3YIOTCH o6pa30· 

nairne II IlblJ(CJieIIHe -ceKpeTa H cro C0J.l.C()ii,c.\TIIIC C00T!3CTCTilY· 

eT TaK0il0MY y K0HTj)0JibllblX }KHB0THbIX. B TpeTLeii c[Ja3C 

pe3K0 yMeHLlliaJ0TC5l o6pa30133lllle H Bbl,LlC.1e1rne B Kj)0Bh 

Hei1poceKpeTa H HcTomaeTcn neflpoceI<pcTop11aH ,LI.ewreJih· 

lI0CTb C ru6eJibIO 0T,ll.eJibl-lblX 11ei,ipOHOB; ll0CJIC,UHee C00TileT· 

CTByeT cpase Cl-lH}Kemrn ypomrn K()0BHH0ro ,UaBJieHl!H. OcHO· 

llblBa5ICh Ha npime,ll.eHIIblX IlbllJJe mrrepaTypHblX ,D.::ll!HblX, 

ll!O)K!-IO npenn0J10)KHTh, '-ITO B !iCpBblil nepl!0,U nepnoi'r c[Ja3bl 

fl0Bb!Uiemre llaI<Or1JieH1rn CeKpCTa npH }-lCiiCTBHl-1 i\13.llblX HH

TCIICHBI-IOCTei'.°1 MO)l(l[0 ClJHTaTb cpa3of1 Jiern:oro j)33}-lj)3}KCHHfl 

C I10IlbllIJemreM o6pa30B3HH5l CCKpeTa. TTp11 6011ee J(JIIITCJib· 

HOM B03,ll.efrCTBHH npemrnrq cpaKTopa BO BTOJ)OI°l rreplI0,ll. 

nepnor1 cpa3bl np0HCX0,ll.HT yc11JieHIIOe Bbl).(e.'lemre CCKpeTa 

B Kj)O,Bb - peaKI.J.HH Ha Tpeaory, Bbl3BaHJ-JaH 06.r1y11e11HeM 

(peaKI.(Hett I-ra TpeBory HJIH pea1uu1eri HarrpfDKemrn CeJibe 

I-Ia3bll33CT M06HJIH3aLUIIO opraml3;\la, I<0TO(Jc.151 a}-larrmpycT 

opram13M K JI.CHCTBI-IIO naTorem10ro cpat<Topa) . .3Ta cTaJ-lHH 

M06HJIH33U.HH IT0K33bIBaeT, 'ITO rlll10Tc.lJ13i\Iyc H 1-1ei°1ponmo

qrns BMeCTe C a,ll.enornnoqm30M H !-IaJ.1.TT0l!e1rnI1K0:ll aKTIIBHO 

Y'IaCTB)'!OT Il a.11.anTal(l-IOI-IHO·Dj)HCf!OCO0H'fe.TibHblX l\IexamI3· 

l\lax, BIW!O'-Ja!0lllHXC5l 13 pa6oTy Il 0TBCT na ,ll...-'lllTCclhH0C 06-
Jlytiem1e pa}-llIOB0JUial\HI. 

B pesyJibTaTe JI.efkTilH5l aJ1,anTau110111-10-np11cnoco611TeJib· 

l-lblX J\IexaIIH3M0il H0pM3JII-13YI0TC51 npouecCbl B opra1-II13i\le 

(nanJiem1e B03BpamaeTCH K l!0pl\le II C0,LI.ep.1KaHHe HettpO· 

CCKpeTa C00TBCTCTByeT T3KOB0I\IY )' K0HTj)0J1hl-lblX )IOIBOT· 

llbIX), II0 3T3 H0pMaJIH33IJ.H51 1-re CTOfrKa5l. 

TTpH CIJ.(e 6oJiee ,ll.JIHTeJILIIO np0}-l0JDK3IOLl.(e:IIC5I xpmm

lJCCK0M 06JIY'Iemm uacTynaeT l\l0MeH'r, K0I'}-la 3Tll K0MHCI-1· 

caTOp110-npHCIIOCDfo!TCJibllblC MeXallll3~lb[ 0Kcl3b!B310TCH IIC· 

Jt0CTaT<)llllL:Mll, uepuce, llj)0IICX0JUIT IIX Cj)bll3. 

I-Ic l!Cl(Jll0'1Clla B03l\I0iKIIOCTb T0jlilll)iKe111151 ce1qJCTOp11oii 

<Jiym,t.(H II rIHI0Tc.:Jl a Mll11CCIWii oG.n acrn l3 CBH311 C J(eiicTBI[eM 

ll)"lCJlH0ro (jlawropa H Ha Kopy rDJI0llIIOro 1\I03ra, r,lle Il03111[· 

KaeT T0pM0il(CIIHe, K0T0poe pacnpoCTpa1rneTCH Ha rnnoTa• 

J1<1:\IH'lCCKy10 o6j(aCTb. '.:ho ,\!Oil-:1!0 npC:lll0.'ln}IOJTb, 0CII0Bbl· 

r.a11cL 11a 11,;i1111h1x B. /\. Po~1~1ce111rn (l9G7) 11 3. JI. f'epucp 

(1067), I(0T0()b!C y Go.J1LllblX 1111130([l()CIIIICii C j)C3K0 13blpa

)I<CIIHblM T0pM0.il(CltHe~I l<OJ)bl C J(Jlllllll'leCrrnMII 5IBJJCil1151i\!H 
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CTy11upa 0611;1ppK1t.r111 IICT0Lll(:!IIIIC CCK!)CTOJlllOii 1JJy11J,llllll rll

llOTil.'l~Bll(l!ec1.;oii 06.nacn1. 

B 3T0T 11Cp110Jl 1IIL,I 11a6JIIO).laJIII IIC1'0llleIIIIC cci.;pernpuoi'i 

llCHTCJibll0CTII rllll0T<l.'lai\l)'Ca II Hei'lpornnocJm3a, a C lllli\11{ 

B~!Cl'TC CIIJl)KclJiaCL, llCHTC.'lbl·IOCTb aJ.1.CIIOI'IIIIOqm3a II ua,uno

'IC'llllll..:013. O.II.llaKo 3T0T npCllCCC 06paTm1, JI 'ICJ)C3 IICK0-

Topoe npcw1 noc.11e npcKpaLllCIIIIH o6JI)"ICIIIIH nee on11cau-

111.,1c 113111C11Cllll51 111oryT ncpHyTbC51 K 11op1v1e. 

Bonpoc 06 ~-I3i\Iel!emrnx ueiipoce1<peTopuoi-i cJ.>y1muaH n1-

noTaJia:11yca np11 .II.JHITCJ1bII0i\l o6Jiylfcmrn · pa.u11onoJ111a11rn 

:\l3JIOii l!HTCHCIIBH0CTH npe.ucn.lBJI51CT 60JIL>UI0!I Hl!TCJ)CC 

II Tpc6yeT Jl.3Jlblleiiwux qJ1131-IOJIOrll'ICCKIIX H fllCT0XHi\Hl'IC~ 

CJ(l!X IICC.TJC.II.OB3HH(i BCeH CJICTC11!bl B l~CJI0M (-BK.fll0l!35l rH· 

Il0T3Jiai\!1\llCCI<YI0 o6JiaC,b, 33.UHHli HeiiponmocpH3, a.ueHorn

nocJ.>113 II 11aJl.[IOLfClJHJIK). ,Ua1-1Hoe I!CCJ!C.II.0B3I-IHe 0TH0CHTCH 

I\ p33Jl.CJIY cpyHI<UHOHMibHO-MOpcjJoJiorw1ccKHX H Il0K33bIB3CT 

po.'lb <pyHl<UIIOllaJibHOro C0CT051HH51 ceI<ggTopI-IL>IX 5lJ!.CP ne

pc;~Hero rnnoTaJiai\1yca, a C Hl111[ BMCCTC H r11110cp-H33j)HO-IIa)I.

Il0'!C'IHllI<Ol3011 CHCTCi\!bl, BKJ110'Ial011.UIXC51 ·B pa6ory B J<a

LfCCTBe anarITaIJ,IIOIIHO-npHCTI0:061neJ1bl-lblX MexaHJ-!3M0B 

B 0TBeT Ha .LJ.J111TCJ!bH0e o6JiylfCHlle i\!HKp0'B0miaMH MaJIOll 

l!IITellC!IBII0CTll .II.,'151 f[0)1.J!.ep)K3HH51 roMeocra3a B opraI-IH3MC. 

Haw11 .rr.a1-mo1e conna.rr.a10T c 1-1ccJ1eJJ.0Ba1-JHHMH TI. ,U. f opH-

30HT0Ba ( 1969)' IJ0I(a3anwero, l!T0 no.rr. B03)1.CHCTBHeM pa3-

.TH!'IHb!X CTpecC013blX qJ3KTOJ)Ol3 (3JleI<Tj)IFleCKHH TOK, qrn1<ca

l\H51 )Kl-!B0THblX, 06.1yqe1rne) peaKTHBH0CTb opramI3Ma Me1rn

CTCH B pa3JJHL[Hb!e· nepl-10.[lbl 3KCTpe!113JlbH0ro C0CT05IHHH. 

B 113'13,IJbl!0i\l nep1-10,ue pelfb MO)KCT H.LJ.TH (KaK 6bIJIO noKa-

331!0 Ccm,e) 0 CTaJl,Ill! M06HJIH33UHH, K0T0pa51 a}J.ann1pyeT 

opra11H3l\l I< .rr.ei-icrnmo naTore1moro cJ.>a1<1opa. 3aTeM Ha

crynaeT CT3)1.HH rI0BbilllelIHR 11ccneuHqJHl!CCKOH j)C3HCTeHT

II0CTII II, 1!3I<0IJe!!,, CT;:J.IJl{5J HCT0Jll.eI-IHH (TI. ,U. fopH30HTOB). 

y j,l(HB0TIIblX, 110.rr.nepr11yTblX eule 60J1ee .LlJIHT-eJll,H0My xpo• 

JI H '!CCI<Ol\lY 06.11y<JClllllO ( 10--12 i\leCHllCB) 10-ca HTHl\IeTpo-

13IJ! l\l H 130Jil!3MH, Kp0Me 0llHCalillblX Bb!UJe H3Me11eJ11-IH B T0H

l<HX oGpaJOI33IIIIHX rIIl10T3JiaMyca H l!CiipornITO(jHl3a, 0611a

pyiKC1!!,I ·IIC3113'1HTCJ!blll,IC .rr.11crpocjHl'!CCI<He H3M0IICIIHH B 

l\!0:Jre 13 BIIJlC 11a6yxa1IIIH 0TJJ,eJlbllblX I(JICTOK I<0pbl, Cil!0j)UJ.11· 

133111-!C C TC~!lll,Il\l 0i,pawIIB31IHCM ;.1,pyrnx l!Cj)BIIL!X J<JieT0I< 

( Cl\!. rmc. 32, a). On,1e,iaJ111cb T3KiI<e B03IIHK11one1111e 6oJtb

moro K0Jlll'ICCTI33 13;1KyoJ1ci-i B JICj)BIILIX I<JICT·I<ax l'HII0TaJia

MH'ICCI<OH O0Jl3CT!f II llfl.'ICIIIIH 1<apl10I\HT0J!ll3a C o6pa3oBa

llHC!\I I<JICTOl(-TCIICll (01. pHC. :3:3, 6). flpll !'1-ICT0Xll1\lll'ICC!<OM 

HCCJ1C/l0!3[111l!H I<0il<H wii'l.[\CJIO y,\!CJlbll!CllHC PI·In n nonepx-
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JI0CTIIL,!X CJIOHX K0il\11, B .:)1!11/lCjll\llICC I! cro J.1.CpIrn,rrax 

(p11c. 34, 6). Kpo111c Toro, on1eqa.r111c1, nepaBuo111ep11oe 

0Kpaumna11ue, l!II0l'Jla \'O~I0l'ClIII3aLUI>I 1\1bll.l!e 1111L>IX B0JlOl(OI! 

!11I!0K:.1()Jl3 (pile. 35, 6). 
Y 0T,llCJIL>llblX 11\l!B0TIIL!X ·l!i)II l:'lllC 60JICC JlJIII fCjlblI0i\l 

(12-15 111ecmle13) 06J1y'leH1t11 10--:al!Tl!i\teTpo13L>tM!I noJ11Ta11rn 

IIl!Tl:'ll-clll3110CTi,]() 10 i\l 13T/Ci\t2, K()0i\!e 0lll!Cc\IIHb!X 13blllle 06-

p 3TH M l,IX ,UIICT()Ocjrn<tecrrnx ll3MCIICHIIii B 11epBHOll CHCTCMe 

H 113MeHeIIHH 13 MH0Kap.rr.e, H!\!eJII·ICb I-!epe3!<0 Bb!pa}l{CHl!ble 

JlIICTpOq)!l'Jec1rne H3MeHemrn B ceMeHmIJrnx, K0TO-j)ble 33KJII0-

lJaJIHCb B )1.HCTJ)OljJHH ceMHp0.L!.H0ro 3rIHTeJIH5l B 0TJl,eJibHbIX 

Tpy60LJKax co CJ:yuorna1me,v1 cei\rnpo.rr.11oro :-nHTCJJHH n npo

cueT Tpy6o'leK H o6pa30B&m1eM npo6oK (pnc. 36, 6). 
B C.LJ.V.Hll'!Hb!X Tpy6o<Jl{aX H3p51.LJ.Y co CJiyLUHB3HHeM ceMH

j)0).l.lI0ro :JilHTeJIIHI o6Ha J))')KeI·lbl n1raHTCKHe KJICTI<H; CBH.LJ.C· 

TCJibCTI3YI01Ul1e 06 ypO,UJll-!BOi-'t pereHepau1rn. O.rr.HaKO B oc-

1!013HOII Macce Tpy60,1eK ce111e1-imma cnepMaTorene3 6b1JI 

coxpane11 H )KHB0Tilbie 6blJIH cnoco61-Ibl I( 0llJI0).l0TB0peHmo 

(nponepeno n onb1Te c 0l1J10.U0TB0pe1-meM caM0K 06J1yt1e1-1-

Hb1MH cal'v!U.al\rn). 4epe3 12- -15 MCCHU.eB o6napy,KHBaJJIICb 

IIC3H3lfHTeJibllb!C .Ll.HCTpocpHlfeCKHe H3i\:CHemrn B KJICTKax nc

'!CHH 11 3rJHTCJll!J-I H313HTblX h3H3JiblleB f!0l!eK: 3ep1IHCT0C 

(6eJIKOBce) 1-1a6yxc1m-1e 11j)CT0flJI33l\!bl II rI051BJICHHe 0T,lI.eJJb

llbIX B<tKYOJieH. Ha6JI[O,ll3JIHCb pereHepa":'IIBI·lblC H3l\leIICHil51 

B trneTKax I!C'lel-JI-I (ITO}lBJIC!!He i\UIT030B II MH0f0H1J.epm,1.x 

KJICTOi<), a TatoKe npo.r.rn:t)epanmPa51 pea1uurn MHKpormrn 

I3 11!03,e (CM. pHC. 37, 6) H penrn:yJI0-3H,U0TC.1H3Jibl-lblX 3,11e

l\lCHT0il B nettP.HH (pHc. 38, 6), lJT0 CJIY)KHT npo5IBJie1-meM sa

II\1JTI-10-npIIcr.oco61-1TeJI1,IIOlt pca1(UHH opram-I3Ma. HecMOTpH 

Ila JlJ:IITUJbII0e 06Jiylfe1rne, )J,l!l.l0TH0E' OCT aeTC5l np aKTlllJCCKH 

3.II.0p0BbIM. 

Tipu cpaBIIeHHH _ r,10prt10Jior;,1qec1rnx 1nMe1-1c1-1H1'i, 061rnpy

)KCIIHbIX Y )IUIB0Tl!b!X l!!Jli neikTUHII 11!\!llYJILCHbJX 11 11enpe

j)LIBIJL,JX 10-CallTIIMCTJ)OilbL'( 130.TJII, C.'lCJlyeT 0TMeTl-!Tb 6onee 

13blj)aJl(Cllllb!e,II3,\1eIJellllH np!! JlCiiCTBIIII Jll\Hl)'JlbCHblX l0-.:a11-

Tll MCTj)CDi,J X B0JI II. 

/VlopqJOJIOrll'ICCKIIC 1131\ICIICIIIH? np11 MIIOI'O!{paTIIOM 

06J1y•1e1rn11 MHJtJH1r .. 1cTp0Bbrn'ilt B0JIHal\111 MaJioi-i 

11liTCHCHBl!OCTH 

)KIIBOT111,1e 1w;~1i'epraJ111c1, ,1110I·01<paT110:11y (11a npoT51,I<CllIIII 

10 i\lCC51l(CI3) C)l(CtlIICBII0?lty 0;l.lI0'laC0B0~IY o6JJY'ICil!!IO !111-

TellcHBII0CTl,10 ,IV) 10 MI3T/cM2• 
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Kmtllll'ICCKII y )KIILI0TllblX lll!Ka,1,11x. }!BJICllllii ncpcrpcna 

HC on1e•IaJI0Cb, 0JL!IaK0 TCi\ll!CpaTyp~1 Ill rectum (KaK y1rn· 

3blB3.fl0Cb Bbllile) I!0I3bl!U;1.llaCb ua 0,,3. 
)KrmoTHhlC ncpe11ocm111 06j1yqc1111e xopo1110. On1e•raJIIICb 

IiCKOT0poc 0TCTana1111e B llpI!p0CTC BCCa o6JIY'ICIIIl61X )Kl[.~ 

U0T!lb!X 110 cpaI3HClllllO C I\QHTp0JlbIILIMll ll l'IIIIOTCil3lll311blH 

3tjH1JCKT. ,., . 
I1p1! l\!OpcpoJ1or11<1eCK0i\l IICCJIC)].0BaI-HIJ·I 0Ubllll·Ibll\lH MCro,a.a. 

MIi y ).l.aIIH01i rpynnbI )KHB0THbIX 11011TH rn1Ka1<11x .u1-1cTp_ocim• 

l!CC!OIX H3i\lCIIC!lllli BO BHYTPCI-111!-IX oprai-iax H nepBH0H _ CH· 

CTC~Ie He 061iapy1KCHO. 

O;1.HaKO npH npHMCHCHHll T0HKHX 3JJCKTIIB_~Ib!X MCTO)J.0B 

IICCJlCJI,0Bamrn Hal\CT.Clibl H3MCHCHH5I B MC)KHCHp0HHbIX CBH· 

35IX K0pbl roao1rnoro M03ra, KOT0pb!C 33KJII0 1IaJil!Cb 13 HCllC3· 

H0BCHHH Ull!IIHK0U Ha Bepxyme'!Hb!X )].CHJJ.p!-!TaX 0TJJ.CJ!b!IblX 

HCj)BHblX K:ICT0K KO!JLI roJIOB!-IO!'0 i\I03ra C II05IBJICHHCM l!C· 

TOK 11 HepaBl-!Oi\!CpHblX yTOJlllLCIHl}i Ha ).I.CH,D.p:nax. 

Ha6mo,a:amICb TaJOKC ,U0B0,1bHO BLlpa)KCHl[blC 113i\fCIICllH51 

llYBCTBHTCJibHbIX nepl31Ib!X BOJI0K0IICI.( K0)KH, K0T0j)bIC 3a• 

K.-l!0lf3Jll1Cb B YCIIJlCHl!Ofl aprupocirnm111 II fl05IilJICHlIH Ha H11X 

'lCTK0BH,UHbIX YTOml.(eirnii II B3,[(yn1C1. 4ac-ro BCTpe4aJIC5I pac

na,!J. B0.TI0K0::eu Ha lppari\lCHTbl (Ci\!. pHC. 29, a). B IIj)0l.(CCC 

B0B.'ICK3JlHCb II aKC0Hbl 60J1ee KpymiblX l\15IKOTIIGIX CTB0JIOB 

KO!Kl! ( Ci\!. pHC. 29, 6). I104Tli rI0.fll·IOCTb!O 0TCYTCTBOBaJIH 

JI3;<.!CHCH!l51 tiyBCTBIITCJlbHbIX HepBHhIX B0.TJOK0JJCIJ: pa3JIWIHGIX 

peuenTopHblX 30!1 miyTpernmx opra110B (puc. 30, a). O)].HO· 

i3De1'If~Ilii0 o6t-iapy,KIIB8Jll1Cb 1131\ICHeI-JHH B I-ICpBHblX !_<JleTJ<aX 

4\"13CTBHTCJibHb]X Crlll!IIIOil!03fOBbIX Y3JI0B B BIU(e naoyxamrn 

n j)OTOll.'!a3 i\lbl C p aCTB0pe1rneM Tllf!)0il)].H0!'O BClll.CCTBa 

B ue11Tpe II .3KTO!Hlll Hnep (pHC. 31, a)' l[TO yKa3blBaeT Ha 

o6paTHI\Ib!C 1131\!CHCIIH5I !ICj)BHblX KJ!CTOK lJYBCTBIITCJibHb!X 

Cf111IIH0M03[0BblX y3.10B, 1303IIHK3!0ll.(He BCJIC,[l,CTBHC peq>· 

:1eKT0p11oro pa3_HpaiKCHI151 l!)'BCTI3l!TC.'1 bl·!l,IX HCpBI-IblX BOJIO· 

KOii KOil<li. 3-ro i\!0i!{l!0 n pe.u.n0Jla r aTb ll0TOl\lY, l!TO, corJiaC· 

!10 .'1!1TepaTyp11oli\l )].al!l!bli\l, Ml!J!Jll!MCTp0I3LIC B0Jll!bl ~aTyxa

f(JT n 1w;Ke II lie pac11poc-rpa!!H10TCH 13 rny6L TKaneH opra

llll3~Ia. 

ripH llP0/Vl.'liKC:!Jlllll O0JIY'ICl!JIH 11051!3JJ51J!IICI., 1131\!Cl1Cllll5I 

B 11epBlll,lX l(J!CTKaX K0j)bl r0JJOBll0!"O M03ra B I.l!l,Ue Cil!O[)lll.11· 

namrn 0T;J,C.'lbllb!X rpyrm 11cfipo1IOB C TCM!lb!M 0Kpa1mmam1-

c:,.1 11x npoTonJia3i\tbl. Or,1c 11aJ1oc1, Ta1O1<c 11~_6yxa1rnc npo

TClflJia3MIA C n0,IBJJCIIHCi\1 C,Ullll!!f[lll,IX na1,y0JICII I3 0T,CT.CJll.,111,lX 

l!C:iipoiwx rirnoTcl.'lai\llllfCCKOi'i ouj1acr11 (p1rc. J:i, a) H y1v1c11b

mc11ue C0,Ll,CpiKalll-151 pH6011yKJICOnp0TCH,CT.013 I3 llC!)1311L,IX KJICT-
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l<fix. t"i1croxi-i~•i[I'lec1die il3i\lC!le11iiH I.I K0il,e :_ij1rn1C:)'1aJii.icl, 
n yMc111,111C1IH11 K0J111'lcc-rea PI-lrI B ncpxmix CJio5lx Ko;1rn, 

KJ!C'TK;tX .3!!11).lC[Hfl!Cil II cro )lC'j)III3clT3X (pnc. ~H. a). 
CJJe).(Ol3clTCJ!1.,llO, ll[)ll ;1.ciicTllllll j)3,L(ll0!30JJH l\lc1J!Oii HJITCl!

CllBll0CTH 1-13i\!CIICHIUI I3 MCiKl·lei-ipo1rnbIX CBH35IX 1rnpbi ,\103ra, 

l'IICT0Xlli\lll'!CCl'11C H3Menemrn I3 1(0)1,C II 1!3MCIICJIH5I 'IYBCTBII

TC'Jll,111,IX HCpl.lllhlX B0JIOKOI!Cl( J(O)i\lI lWCTynaJll-1 pallblllC 

001,l'llll,IX I\IO[)ljJOJfOrJI'ICCl<!IX !13i\lCllClllrii, 'I\ C. K0l')(a 001.,l'l· 

11!,IMII l'l!CT0JIOl'Jl 1!CCKJL\!ll i\lCT0.Llai\tll ClllC HCJIL35I J3l,Jll13!1Tb 

H3MCl!Cllllfl I3 opraHil3MC. I103)].Hee o6Hapy,KeJIO 11a6yxa1rnc 

H uepa·BH0Mepnoe OI<paunrnaHHC MbllllCl!HblX B0JIOKOH MHO· 
Kap)].a _ (pHc. 35, a). · · 

I-IecKOJibKo y1v1eHbillaJ1ocb co,uepnrn1-me PHIT B ceMHpo,n;

H0M 3rIHTCJIIUI. B 0T,l!,CJibHblX Tpy6oimax, qa1ue ITO)]. Kancy· 

JIOi"I CCMCJ-IHHI{a, o6napy.iKeHa BaKy0JIH331[JIH np0TOIIJia3Mbl 

I<JICT0K CCM5Ip0,UI!0f0 3IIl-ITemrn co Ci\10pm1maIIHCM 51}.J:Cp. l-fa
penKa rio3HHKa.IJ ueKp03 -rpy6o4eK, oco6e1rno no.n. · KarrcyJibii 

CCMCHJIHKa (cM. pnc. 36, a). I1pn ,iJ..IJIITCJibH0M o6Jiy'-leimH H 

'IlOJI. KarrcyJioC1 mIOrAa 061-1apy)KirnaJIHCb Tpy6oillrn co cny

LL(HBaHHCM ,cervrnpo.n.rrnro 311HTC.IJIIH B npoCBCT Tpy6ol!eK 1-1 Bbl· 
naJ(CJ·II-ICM 6eJJKOBblX Mace. - . . 

I103/J:IIee naCt,D.C!Ja HC60Jibll!aH 3CpHHCTa5i (6e.IIKO.BaH) ,CT.H

CTportrnTT OTJJ.CJ!bHbIX KJlCTOK IIC4Cl-IH l-1 31IliTeJii{5i ·oT,ttCJlbllblX 

II3BHTbIX KaHaJJbll,CB rJQlJeK. 

Ta!GIM o6pa30M, npa CJia~o Bblpa)KCHHb!X ,UHCTpo.cpwre

CKIIX H3i\re11emrnx ·Bo BHYTPCHHHX opraHax 11 1-1epnnoii c11c-re• 

]VIC, Bbl5lB.IJ5ICMblX 06bJlll!blMH i\IOpcpoJIOrlll!CCKJ-IMH MCT0,Uai\!11, 

y )l(l-!B0Tl!blX )].am-10i1 rpyrrnbI T0HKI!MH 11-!CT0,U::tMH J,l('f'.r[l:\)Tf\. 

13all!rn IIaU)].CHhl 6oJiee OTlfCTJIHB0 Bbipa)KCHBble H3MCHCH!rn 

B HCpBl!Oli ·CHCTCMe ( oco6eHHO B nepBI-IblX lJYBCTBHTe·JlbHblX 

B0JI0KJ-IaX KO)KH H MC)KHCi-'rpOHHb!X CB5I35IX I<Opb! f0JIOBHOfO 

ll!03ra). HaH6oJiee pe3KlJ;\IH 6b!JIH Ii3llle1-1e1iHH B KO)Ke, r.rr.e 

o6uapy)KC!lbl 1-1 fHCT0Xlll\l!-Jl!CCKI-IC napymemrn B BH)].C YMCHb· 
mcHHTT K0JII-PrecTBa PHIT. 

XapawrepHLIMH 1110pcpoJIOflit!eCKIIMH H31\!CHeHI-I5ll\lH )1.JI5I 

,ua1mof1 rpynnbI )1(1-JB0THblX 5IBJI5IJOTC5I 11e60JibUiaH rrpom1cpe

pat('HH Ml!Kp0rJIHH B l\l03re (rrpem1y1uec-rnem10 B0I<pyr CO· 

cy;:(on) (cl\f. pIIc. 37, a) 11 pa3pacTamIH penmy"10•::i11.n.0TCJl!I· 

3Jlhlll,JX 3JIC1\ICIIT0B llClJCil!I (Cl\!. pHC. 38, a). 
CJ!C,ll.OBaTC.fll,HO, B03HHI<310U(!IC B 0TBCT Ha )J.J!IITCJlhl!OC 

pa:1)1.pa11<.CH!le l\1HJIJl!·[:IICTpOBbL\[H U0J!I-lam-1 11e60J[bU!Oi"l 1111· 

Te II CH UI!0CT II HC'.:lll c1'111TCJI bl! blC l(lICT-pocj)Il'ICCKIIC H3MCIICIII151 

B !1Cpn11nii ClfrTC:MC, BllYT{)CHIJl!X opr,max JI I<OtKe conp0130)K

).(cllOTCH llj)OJill(jlCjl<illllCii i\1111,pCll'Jll!ll B M0Jre II j)C'J'l[I(YJI0· 
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9 IIJl0TCjl II aJl I, ll L,I X 3.flNICIIT0[l nc•1c1111. rl p0Jll H\>cp aT111j II hie 

113 :II CIICilllfl C.11 y,K aT ll 1)()51 B.11 Cll llCJ\I 3 a I U,llTII0- fl j) IICflOCOUll

TC:ll,IILIX llj)OllC:'CCOB 'll Oj)l'Jllll3illC. 

CpaB11e1me 111opcl10.110rn,1ecKnx 113~1e1H~111ii't 1qrn JlJIHTCJIL· 

l!0:\I noBT0!)l!0:\I D03JtciicTBJIH 10-caJJTIIMCTp0DblX II l\lHJIJIH· 

l\lC rp0BblX BO.ill! 1103D0.T151CT 0HICTIITb, lJT0 JlllCT!)Olpll 1ICCKIIC 

11:ntel!Clll!H BO IllIYT[)Clllll!X oprn11ax UOJICC pc:ll(0 B1,1pa)KC1lbl 

111111 }lCiicnm11 10-CilllTIIJ\!CTpOBL,IX B0J]ll, a l'llCT0XIIJ\ll!'ICCKIIC 

IIJ~ICIICIIIIH K0)1'11 II 113/IICIICllllH 'IYBCTUll'l'CJlbllblX l!C!)Bllb!X 

B0JI0K0IIC!t CC CIIJlbllCC 11!)0}113JIHI0TCH npll JlCiiC'Hlllll MllJIJill· 

i\lCTp03blX B0JIH. 

OT:\IC'lCHIIblC Bb!WC npe11111yuteCTJ3CHHblC H3MCHCHH51 'IYB· 

CTi3IITCJlbHblX Hepnllb!X 130JI0K0HeU KO)IUI H rHCT0XHMll'IeCIUie 

ll3MCHCHI-I5l B He!\ 0 11CBIIJJ.H0, oGycJIOBJIC!-lbl B03)1.eikTBHeM 

onpe,LI.CJICIIIIOfl ,il,JlllHI.,I 130Jl!lbl, TaK J<aK Ml!JlJIHMCTpOBble B0JI· 

lib! nornoutaIOTCH 'B nonepxH0CTHblX CJ!OflX K0)KH 11 He npo

HHK..llOT B rny6oKO pacnoJI0)KeHHLIC TK3HII. MmKHO npe,ll.

II0.i!0rKIITb, '!TO ,LI.HCT-pocpHtiec1rne H IIpOJJIHpepaTHBHble H3Me

J-JeHH51 BO BHYTPCHHHX opraHax H ue1npaJJbHOti 1-1epBHOH CH· 

cre:v1e npn B03,IT.ei-icTBIU[ MHJIJIIHICTpOBI.,IX BOJIH CB5133llbl 

C HepBI-IopeqmeJ<TOpl-IbIMll ll'leXa!IH3i\13i\lJI. 9TO IT0JJOJKCHHe 

IT0JJ.TBep)K)J.alOT Ta101,e 51BJieHH51 pa3,IT.!)3)I<eIIHH B HCp13HblX 

K.'ICTKax cnm-rnoi,i03f0Bb!X llYBCTBHTeJJbHblX Y3JJOB. 

MopqioJJorw1ern11e H3MeHemrn npn M1-1oro1{pan10M 

oo,nytICIIHi-1 )J.el\l1MeTp0BblMH BOJJHaMH MaJJOII Hl-lTCHCHBHOCTH 

)KllB01'Hbte no..Qnc:pr,u1i-1c1., ,LI.JJHTCJib1I011-1y noBTop110:\1y 06-

Jty1-1cmno .ll.Cll.llMeTpOBblMH l30J1H3MH IIHTeHCHBH0CTbJO ,LI.O 

-10 i\113T/er.1 2 no 60 MllllYT eiKe,IT.HCBH0 11a npoTmKellllH 10 Me

CHUC13 (220 ceaHCOB). )KHBOTllble nepeH0CHJIH o6Jiy'!eJme 

xopomo, 51BJ1e1-111i'1 neperpena He 61.,1JI0. OJJ.IIaI<O y HHX Ha6-

Jno.naJJH<.'.b H'.11\ll'.ll~llllll 1.1 J:ib!CUJC}[ l!Cpn11oi'! JJ.C~T'c'JlhI-tnrTH, 

oco6c1lllO pC3K0 Bb!pa,KCll!IblC JI paHO B03JIHK3IOUtHe y Kpb!C, 

•1 yacTI3llTCJI 1.,111:,1x K 3nyKonoi\1y p a3,Hp aiKe111110, rHnoTeH3HB· 

Hbl~i 3cpctJCKT, 0TCTaBaHHC B rqrnp0CTC aeca no cpan11e11mo 

C K011Tp0Jlbllbll\lH il{l1!30TJJI.,JMH. 

OpH IICCJ1eJl0l331IHH 06bl'lllblMH l\!Oj)l\JOJIOl'll'ICCKHMII MC· 

TO)l3MH y iI<HB0TJlhlX )].a1111oii rpynnu 130 IllIYTJ)CIIIIHX opra-

11ax H IICpBIIOH CHCTCMC cocy,LJ.IICTl,IX pacc-rpoi'icTB fl )J.1-ICTpO

(pH'iCCIUIX 113:IICIICJIHi.i no•ITH !IC 131MI13JlCIIO. Op11 npH,\ICIICllllH 

T0IIKHX 3JICKTHBlll,IX HefiporncTOJIOrll'ICCl(IIX MeT0Jl0B 0011a

py,1<Cllbl ll31\ICIICIIIUj CO C'fOJl0!ll,I CJl0il(llblX 00!)<13013<11111ii 

a ;.~ 
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P11c. 27. Cpau111-1TCJlbllall xapa1nepHCTIH,a !13,\leHCllllii aKC0JlCIIJl[>a,11,111,1x 

i\lCil{l!CiipotIHblX CBH3Ct'.I B !Wpe r0JI0BH0ro M03ra npn JlJIIITCJlbll0ill 0IJJIY· 

lJCHHH D pa3Jlf1llHblX .11.nana3011ax D0JIII MaJIOfl IIHTCHCHBII0CTH. Ot<pacKa 

110 fOJlb.11.)KH, 

a - pC3KaH J.1.ctl,1opMatt1tH nepxyrnc 11HhlX JlCIIJlPHTOB C nosrnneHHCM lJeTOK. J.{Jlll'l'CJlb· 

HOC 06.riylfCl!ne BO.t11l3MH cal!TJIMCTPOBOro J].Halla30Ha. YBeJl114CIIHC X-100; 6-- 1ICTKO· 

BlfJlltaH Jl.CC})OpMtH{IIH nepxymel.f!IIJIX .nc11.np1tTOB nnpaMHJUlblX HCiiPOIIOIJ J<OpLl llJH! 

JVIIITCJll,JIQJ\l 06ny 11CIIHII O JlC.l.{11!\ICTpODOM JJ.lt3.11830He B0,-111 Manon JlllTCIICIIBIIOCTH. 

YBeJlll'IClllle X360. 

11epm1011 CHCTCMbl: MeiKHeii poHHblX CJ3H3ef1 K0pb! r0JIOB!IOJ'O 

M031',1 H ll;IHrTJ~I-ITP.TlhHhlX 1-1!.!l)l:IHblX ijQJI0K0JI peuerrropHulX 

30H BHyTpc1m11x opraHOB. l13Menemrn 33KJIIO'IaJIHCh n HC· 

'lC31IOnem1H Wlllll!K0B 11a ,ll.eI-I).qrnTaX 0T)l.eJil,JII.,JX 11ep1m1.,1x 

l(JICT0K KOpu r0JJO'[lHOro M03ra C 1105113JICIIHCM 'JCT0I( JI JIC

p,113110l\!CjlllblX )'TOJIUlCllllii Ila JtCH,!lp1rrax (p11c. 27, 6). B 11yu

CTf3JITCJlbllblX IICJ)13l!hlX flOJil)KJlaX K0iKII H3MCIICIIlIH JIC 0G11a

py;Ke1Ibl (01. p11c. 29, z)' 110 B 'l)'l3CTllllTeJJblll,lX !IepBlll,IX 130· 

JI0KJlaX peLlellTO!)llb!X (pec\)JICKCO!'el-Jllb!X) 3011 lllIYTPCIIJIIIX 

opranon (MH01<ap,1l, ao1na, 11111.u.enoJJ., I<HWKa, )KeJIYJl0K, M0-

'ICBoi'i ny,31,1p1i) 0T,\!C'l:J.llllCb Bhl(1::\)l,CI1llblC HTlJICI!Hfl pa3J:t.pa

;+,Clli1H ll ,1:1,IICTj)Ol\lll'JC<'l{IIC ILBll'llCllll>I (c,t. j)IIC. ;-)0, Ci). ]·13-

~!CIICIIH51 aa1<JII0'la,1111q, fl yc11J1c1111oi't aprnpol\lllJIIIH 11cpn111,1x 
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IlO.'IOKO 11, 113!31ITOCTII II X, 110H BJICIIJIII II a II IIX 1ICTK0!311)lllblX 

YTO,'IIJ\Clllli'i 11 11 .. neKOB aKCOIIJ133:\lbl, a IIIIOl'Jla B pacnaJlC 

no:10KOII 11a tj)J),11'1\!CHTbl. CJiCJlOJHlTCJibllO, npcm1ym.ccTl3Cl!

IIOl'O nopa)KCIIIIH 11yBCTl31ITCJII.,IIl,1X 11cpn111,1x 130.'IOKOII 1(0)1<11 

11e 11 !)OIICXO}l.IIJIO. .. 
llpII JUl,lJbllCIIWCl\l 06:1y11e111111 B IIC[)IlllOII -~IICTCMC 1Ia6JJ10-

Lli.1JIOCb 11a6yxa1mc (c TIOHBJJCl!IICi\l B,ll()'OJJCII) IIJ)OTOIU!a3l\lbl 

OT}l.CJJI.,llblX J(JJCTOK KOpbl H TIO}l.KOpKOBblX )'3JIOB, uau6oJJee 

13b!pa)KC!ll!Oe B nmoTa.rJai\llJIICCKOii OOJiaCTH ( CM. J)IIC. 33, a). 
fllCTOXIIMJitICCl<H 061-rnpy)KCIIO Yi\lCl!bllICJme CO}l.CJ).}Kamrn 

PI-Ill n npoTonJJa3111e J(J]CTOK oprauo.~, n nop,;.e 6oraTbIX 

PI-Ill (3m1Tem1i1 6por1xon, :>KeJJcs11cTbIH 3flHTeJ11rn n,e.1y,n.oq

no-1rn111e1rnoro TpaI(Ta). C0,'1.CJ))l\3HHC p116011y1(J]CuTI[)OTCH}l.OB 

'B KO,Ke ne yMellbli!aJJOCb (Ci\!. p!IC .• 34, a). B l'l'!UOI<ap}l.e OT

l\lC'!Cllbl na6yxairne, nepaBHOi\'ICJ)I-!OC OKj)cllUHfi3HHe H fOM0-

reJIII3 ailll5I OTACJibHblX i\lb!UJClIJlblX IlOJTOKOII (CM. pHC. 35, a). 
y IJaCTH )Kl!l30THhlX npH OOJlCC AJJJITeJJbl_IOM o6JJyLJel!IIH B03-

HJJKaJIH }l.JICTj)OCj:Hl'ICCKHe H3MCHCHH5I B CCil!Hj)O}l.H01 3rIHTe

Jlllll OT}l.~JlbHblX Tpy6011eK cel\ICHHHKOB, npll'ICM npo11c;OAH

Jia J!.CCKBa111a1urn ce11rnpomwro 3rIHTe.'IIIH B npoc;:ieT Tpyoo'leK 

c o6pasosaimeM npo6oK (pnc. 36, 6). B Apyrnx Tpy60,1Kax 

ofo1apy,KCHbl n1ral!TCKHe KJJCTKH, CJl)')KaI.LUIC npomwe1-:HeM 

ypOAJJHBO}I pereHepa1urn. 0}1.'.-IaKO ~-b!JJH nopa:>KE:,.:lhl JUIUJTJ 

OTJJ,e,1b1~ble Tpy6ot!KH, a B OCHOBllOH Macce TpyootJeK co

xpa1-1e11 HOpMaJibHbIH crrep!1IaTorene3. )KnnOTIIbie 6bIJIH crro

co6mJ1 I( OllJlOJJ,OTBOpeHHIO (npOBCpeHO OrIJJO}l.O'rBOpemI2M ca

i\IOK 06.r1y,1e1rnh1MH ca:'.tUai\IH). 
HaoJTIOJ!,ajJaCb HCOOJJbUJaH 3CJ)HIICTaH (6eJJKOBaH) ;.l.HCT

pOtplrn OT,D.eJJbHbIX neqeJlOl!HbIX I<JJCTOK 11 3rIHTCJJHH OT}l.CJlb

HblX H3BHTbIX J<aHa.TJbUCB llOllCK. B ne11e1m, KJ)O:\Ie Toro, 06-

1iapy;KeHa 111eJJK01<aneJJbHa?. )!O!pOnaH }l.lIC'rpor!)HH OT}l.C.TJbHblA 

11C'ICll0'111L!IX JUir:"TOlf. 
Ha cpone on1e11CHIIblX Bb!UJC !IC3J-IallHTCJlbilblX JlHCTpucjm,re

CI<HX H3'.\!CHCIIHi-i B M03re npOHCXO}l.HJJO O'larouoe II ll.HCj)(j)y3-

l!Oe p 331\IJIOiKCHHe J(J]CTOK M 11 Kj)OI'JIHfl, II pe1n1yUlCCTBC!-!1IO 

llOKpyr COC)'JlOB (01. p11c. 37, 6). 0TpOC:TKJI l\lll!(!)OI'JUl~

llllTOB Ubl.Till C Jla'lcloT!bllblMII 11p1131!3J(i.ll\1ll )lllCT[)O<jlllll. I-lall

:LC I! a l!CUOJI b!J.la51 rn 11e p !IJlcJ3 H H peTll l<Y JIO--'.':lll)lOTCJI II a JI bIIbl X 

3:1c:\ICIITOB B 1IC1!CIIH, HIIOI'Jla C 0Gpasona1111cM cy6MHJII-Iap

Jlb!X rHCTHOl(HTapIII,JX yseJJI<OB (cM. p11c. 38, a). B Jll"l'KHX 

yncJJH'IHl3aJIOCb KOJ1Jll!CCTB0' 1<pyrJJOl<JICTO'l .. lli,IX 3J[Ci\lC!!,TOl3 

BOKpyr cocyJlOB (no cpa1111c111110 c uopi\!OH). Hc0Gxo,u11Mo 

110:(11CpKIIYTI,, 'ITO 11apH/lY C 51BJICl!IIH:VIII pa3J(pa_il\CIIIIH 13 TOl!

J{l,fX o6pa30!3clIIHHX 11cp1rnof1 CHCTCMl,1 (l\!CiKIIC~!pOIIIII,IC CI}fl-
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311, 11yncTrHITCJlbflblC i1epc1;1,1c IJ()JJOl(Oill(:-1 JHl3Jl(l 11llhlX pc1ten

TOJ)IIUX 301! JJll)'Tj)CIIIIIIX opr~lllOfl) II IIOCTC'llCIIIIO 11api1CT;JIO

lll(IM:[ ).I.IICTJ)Oclm 11cc1<,11,,111 11:,Mc11e111151M11 no n11yTpc1111Hx 

opra11ax: II CCi\1CIIIIJ{I<aX: Ta!OI\C IIOCTCl!E:l.1110 )'CIIJIHl3clJiaCb upo

Jlll(jlepaturn Mill<[)Ol',/IIH[ 13 MO:.ll'C H j)CTIII<YJI0-3Jl)lOTCJlllaJlb

JlblX 3JJC1\1CHTOB B lllClfeJHI. 

IIp11 cpaBIIClllII! l\'IOptj)OJIOl'Jl'IC..::1rnx ll3l\IC11CIJllii, oG11apy

)1(1113aCMbJX y )KH130TJlblX np11 JlCiicrtlHII BCCX }l.ll;Jl!a30110li 

l\lIIK!)0130JJII MclJIOi't JIIITCIICIIBHOCTII, p, nepny,o 0 11cpem, IIC-

06x0Jll!MO fl0Jl,1ICJ)l\ll)'Tl>, 1ITO Bb!HBJJCIIO BJ)CJ(HOe 1303,l(Ci-icT

BIIC M3JlblX llHTCIICHnIIOCTCii 06JJy 11CIIHH, Jie Bbl3bJBaIOll.lHX 

Tepl\1ore1moro 3<:pcpe•<Ta. 
3nIM caMbJM He ITOll.TBep,1,}l.aCTCH TO'II<a 3peHII5I 06 IIC

l(JJ]OlJl·ITCJlbllO TCrIJJOl30i\1 ,[lCi'ICT131111 MHI<J)OBOJJI-1, CTOJlb pac

;-ipocTpa1-1eHHa5I B npOUJJIOM cpe;u1 OTClJCCTBeHHblX HCCJJe,11.o

naTeJ1d1 H coxpamrnwaHcH n 311a,rnTeJ1h11or1 Mepe 3a pyGe

)IWM. 

B naweM 3KcncpHMCJITe OCIIOBl!Oe BlIIH,Ialrne YACJ15IJJ0Cb 

xpomF:eCKOMY B03AeiicT13HIO MHKJ)0l3')JJJI lvlc1JIOtI HHTCHCHBJIO

C'l'H, Bbl5IBJJem110 Han6oJJee pa111mx pea1u(11ti opra1ms111a, xa
paI<Tepy H CTeneHH 13blpa)KCilllOCTH 13 saellCHMOCTH OT J{Ha
nasoHa BOJJH. 

BecbMa 1ljBCTBHTCjlbllbl K Il03Jl,Ci'!CTI3HIO i\lllK'j)Ol30JIH l.lCHT

paJJbHaH HC[)'BI-Ia51 CHCTCi\13 H oco6c1mo ee Bbl-CUJHe OT,[(CJ!bl, 
1IT0 Bb!pm1rne-rcn B 1!apy111er11111 ycJIOBilOper!lJlCI(TOpHOH )lC51-

TeJJbHOC:TH ( OCJI a 6JJem1e n pOtlecca l3036y)I{JlCHHH H pa313(I'flle 

sanpe).l.eJJbl!OfO TOJ)MO}Kemrn) II corrpOBOJK}l.aeTC51 ll3MCHC

l!IICM B CTpyKrype MC)lrne11pOHllblX aI<C0;.1,CH/1,fJ;).Tlh!!blX II aK

COCOMaTWICCI(HX crrnsei1 B M03I'C. KpoMe TOfO, BhlHBJJe!·lbl 

H3MCHClIIIH 13 11yncTBl1TeJJbllblX 11epBEblX BOJJOKOHl\aX J{0.}1(11 

H BHyTpemrnx opra1rnn. 

CnmKe1me ·eos6yAm,rncTH H ocJia6J1e1me TOp11!03HOro npo-
11.r::r:"?n Jlflr).l!l.0,'l,nJ!T:(!J., y nllJl)l'll'llllT,T:r 1rp1,1r, •rynrTnTTTl'Jll,111,Tlf 

K 2ny1<0B0My pa3Apa)lunemo. 

Pamrne peaKU,HH 1\CHT!)3JlbHOi-i 11epn11oii CHCTCMbl Ha MHK

J)OBOJJIIOBOe ooJJyqem1e Y.l~aJ10Cb Ha6JJIO,!I.aTb C ITOMOUlbIO pe

n1CTpa1um 6HOrIOTCI!U}iaJlOB M03ra, a atiaJJH3 COOTHOlllCHIIH 

MC)I<Jl.Y HHTCHCHBHOCTb!O 06JJy 11CHH51 H J13TCHTilbIM nepHO}l.Ol\1 

f!03130Jl!1Jl ITOCTpO!!Tb Kp1rny10 11ynCTBHTCJlbHOCTil llC1!TpaJib-

110i-i IICpBHOi-i CHC'.TCMbl K()OJIHKOB K B03).l.ei'.icTBHIO ll!HKpOBOJIH 

pa3JJH 1Illb!X 1I.Ha1I330HOB, KOTOpan 110 xapm<Tepy 6JJll3!(a 

I( 1qrnnoi1 'lYI,CTBHTCJlbllOCTII roopncra --I3et'ica ll.JIH 3.f!CKT

f)Il'ICCl<Ol'O To11:a 11 1qrnuoi-i Ll1,1111111a II rp1irofH,ena ( I 9GO) 
JlJIH 11011113Hpy1u11u1x 11:u1y 11c1111i'i. 
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Pc,11-:1l11ci'1, n onpe;'l.c:1c1111oii ~1cpc cne1uHj)w111ot1 ,!1.JlSI 

110:!Jl.ciicTO 1151 i\111 i,;:pono.n II, 51 OJl51CTCH Cll IDKellllC ypooirn I<()O· 

IHIIIOl"O /l;ll3,il('JIIIH. Bb1p;rn,e1111ocTh, upeillH IIOHI3JICIIIIH II xa

paKTep COC)')llICroii pcal,llllll :.iaBIICIIT OT .lllliltia30Jia B0.1111 

II IIIIH'.IICIII3ll0CTII 06J1y 11e11m1. 

¢y111rn,110Ha:1bHblC C.LlOllfll, Bb13Ilallllb1C [103/lCIICTUHel\l MIIK· 

ponom1 pa3JIIl 1111LIX JJ.llalla30IIOO, 0)1.IIOTJJnlll,I, 110 OT.TJll'IaIOT· 

l'\( CTCI1Cllbl0 01,1µa11~CllliOCTII, Il()Cil(CllCili np05IOJICll1151, a 111!01'· 

;la TC'IC!IIIC?ll pca1rn,I111, oco6eIIll0 13 ll,l'la.,1L1IOM nep110,llC 

xpo111(l1ecKoro no3,a,eiicrn11H. B 3TOi\l ,ncp110J.lC (ncpnan llla3a) 

<1aCTO IIa6mo,a,aeTC51 HOilb(WCIIIIC Il03U)'J.lHMOCTH lIC,PilllOH CH· 

CTC?llbl, nmepTerI3HH, !lOObllUeIIHC aI<THilHOCTl1 XOJIHll3CTepa-

3bl B K()OilH II opra1rnx. BTopaH qia3a xapaKTCj)H3YCTCH yrne

Te~l!eM qiyHKllllOH3JlbHOro COCT051Hll5! llCJITpaJib'HOII HC()B· 

HOll CIICTe}lbl II n 11epny10 0 11cpC)l.b ee Bb!CWHX OT;[l.eJJOB, 

rnnoTeH311BHbnI ::icpcpeKTO:\l, cm1.>KCIIl!Ci11 llJepMe1nHoi:'i aKTHB· 

IIOCTII, Bblpa>KCHllblMH i110plp0.'10rll11CCI<Hi\lH 113il-ICHCH!IHMH CO 

CTO()OHbl ue1npam--HO}l Hep.BIIOii GICTCillbl. 

B 3aOIIC!IMOCTII OT .nnana301Ia i\llll({J0130JIH H3i\!eH51CTC5I CTe

nellh Bblpan<CHHOCTII peaKLlHH. 

K.aK IJaM y,a,a.TJOCb ycTaHOBl!Tb, !3blpa;,KeHHOCTb peaKLl,HH 

LlCHT[)3Jlb}~'Jll HepI3HO}l CIICTCMbl na MIIK()OilOJilIOBOe o6Jiytie

HliC ?l!aJIOH lll-ITCHCHBHOCTH iia1ue ncero Cllll)KaeTC51 C y1rnpo

t1e1meM JlJIIH!bl BOJ1Hbl, B TO npeM51 1(3!( Bbipa)KCHHOCTb naro

TOll!JIICCI<HX peaKUHfl IIOBbIWaeTC5I. 

TTpeJI.C~an;rnerc51 B03i\IO)I(llblM Cl351;3aTb .3Ty 3anHCHMOCTb 

C: rny61rno11 flj)OHHKHOBCHH51 H norJIOlllCIIHH B TK3H51X MHI<pO· 

BOJl!I pa3m1crn1.,1x ;.1,,rana30~!0D. Alm1rno npeJI.110.nonmTh tITO 

:'!1110TeH3HBllblll scpq.JCKT, JiaHOQj!CC llblj)3)I<CHllbIH npn ~6Jiy

'IC!llfH i\111.'IJllL\ICT{JOBbli\IH IlOJillaMH, peaJI!-13YeTC5I fJlaBHblM 

oupa30i\l 3a CL!eT JI.eikTBHH 11a I<O)KHblC lJYBCTBHTCJlbHbie 

11epBill:,Ie BOJIOI<Olllla H pecjJJICKTO()IIOro !3JIHHIIH5I Ha cocy

il,HCTblH TOHyc. B TO iKe npe:vrn pea,uurn 11epBHoi1 CHCTCJ\!bl, 

KOTopan BblpaiI{CHa 3H3'1HTCJlbHee npH ;:lcilCTilHH caHTHMe:

p013blX II ,UCIJ.lii\IeTpOBblX BOJIH, ~IOiKCT ocymeCTilJl51TbC5I B OC· 

Hon110~1 13 pcJyJibTaTe uenocpe,ll.crnei111oro 13JIIUIHH51 Ha CTPYK· 

T)'f)bl M03ra. 

rlaM1,11~~ J<YMYJ1511.I.HH ::ic!HjlCKTa MHKponom10noro 06J1y11e

!IIIH i\laJ10H., IIIITC!ICI-IB!IOCTH !IC IlLl31,IIlaeT COMIICIIHiL TTOBTOp· 

!11,!C B03,U,eHCT[IH51 npl-!BO)lHT K rlOCTCIIC!IIIOl\lY yc11J1CHlllO !la-

6ni(1,U,aeMI,IX 113MCHCIIHH. 

OG 3T0i\l CBlljJ.CTCJlbCTB)'IOT flOCTCIICIIIIO pa301ma101.u11eG-51. 

!I yr:1yo:rn1011u1ecH 11apywc111IH ycJIOB1IOpelt)JICKTOp11oii )1.CH· 

TeJll,IIOCTII ;.J(llllOTllblX, H3Mel!CIIIIH pcal{llllii iKllBOTlll,lX, OCO· 
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60 11)'BCTBIITC.'lbHblX K 313y1,0BOl\l)' pa3,ilpaiKCl!lll0, reMOJlllllcl

lllllllCCKlle 113;\ICHCl!IIH (rIInOTOHHll, ClllDKCI-!lle aKTllBIIOCTH 

X0.'111113CTepa3LI B E!)OBII II opra11ax). 

t (J)_YHKII.HOHa:Jbllble H3;'1(C!ICHl!51, 1-ia6J119,ll.ael\IblC npH xpom·I· 

ICCl,Oi\l B03,IJ.e11CTI31Ill m1i.;ponom1 i\IaJIOH HHTCilCIIBHOCTH, 06-

paTHillbl. 

XapaI<Tep ureHepau1rn 311eprnH CBl.J - IllllllYJlbCHLlf! IIJ!li 

HenpepblBHb!H - He OTpaiKclCTC51 Ha KOHetIHOM 3cplpeKTe, Ilbl· 

3bIBaC?vl01\l MHKpOBOJIHOObli\l 06J1y'ie!-I11CM l\Ia.'!Orl H!ITCHCHB· 

HOCTH. 

Ilpn xpo1m<JCCKO.\-I o6JiytICHI!H MllKJJ0130Jll!aMII ?l!aJIO}[ 1IH· 

TeI-ICIIBHOCTH napaJIJ:eJibHO C cpyHKLl,HOHaoTlbHbll\lH H3i\lCHNl1151· 

l\lll 13 1-1epn1-1of1 Cl!CTel\IC ofoia py.>KeHbl o6paTIIMbie MopcjJOJIO· 

I'll1Jec1rne H3MeHeI-IH51 B il!e.>1rnei"1pOHHblX aKCO,IJ.ell,IJ.paJibHbIX 

11 aKcocoMaTil'fecKnx cnn3eii i\I03ra (c1rnancax) H H3l\1enemrn 

B lIYOCTBIITCJlbHblX HepBHblX BOJIOKOHII.UX pa3JIJ1l1Hb!X pellCfl

TO()llblX 30H KOiKII H BH)'Tpemrnx opraHoB. Koop,a.mmpooaH

Ha51 ,a,eHTeJibHOCTb lIYl3CTil!ITeJJbHbIX HCPBHblX BOJIOKOHCU 

c HX OKOHllaHHHi\IH - peuenTopal\rn pa3JIH'IHbIX peuenTop

HbIX 30H IlOi\IOraeT 110}.1,,QepiKIIBclTb nocT05lHCTBO BHyTpeHHeli 

cpe,a,1:,1 opraHH3Ma. TT03).Uiee 061-1apy)KHBaIOTC51 o6paTIIMble 

ll3;1(eHeHirn B l·IEi'1poceKpeTOJ)l!Oi'I ,UC5ITeJJhTIOCTll fllflOTaJial\10· 

J'lll10(p113ap110i'.i Cl!CTCi\lbl, KOTOpa51 CJJY}KHT ).lJI5I OCYIJI.CCTBJie

l!!IH a;lanTau1101rno-11p1•1cnoco61n-eJ1MiblX peaKu1-1i"1 opram13Ma 

B OTOeT Ha Bpemrne B03,U,ei'1cTOIJC pa,IJ.HOBOJIH. TTOJI)''ICIIHb!C 

1\lOpqJOJlOflllJC'CKl!e ,CT.a-IlllblC O cpyI-!KllHOH3JlbllO?II 113'.IICHCIIHH 

11cf'1poceKpeTopHof1 J.lC51TeJibHOCTI1 nrnoTaJia111yca coonaJ.1.a10T 

C KJIHHll1JeCl{lli\1H flj)05!IlJ1eHirni\1H CHa<1aJia B Dll,'1.C L;~,~v,1tu., 

a 3aTCM rraJI.eHlrn K()OB51HOro ].laBJ1emrn y :iKHBOTHbiX. TTpu 60-

Jiee JlJIIITeJibl!Oi\I 06JiylleJ11111 Il03Hl!I<aJOT .LlllCTpOcjJlltICCKHe 

113i\ICHCHH5I B i\HIOI<ap,u,e B BH.U\:! Hepa13HOi\!CpI-IOil 01<paw11nae

MOCTH H roMoreHJI3aUIIH OT).lCJibHbIX MbIWetIHblX BOJIOKOH. 

. TTp11 JlJIHTCJlbHO:\I X[)Ollll<ICCKOi\' o6J1)'<ICH!IH o6napy.>KH· 

Ba!OTCH JlllCTpOqJl!lICCI(l[e 11;n1enemrn ce11rnpo,n.noro 311HTeJIH5I 

B OTll.e:lbHb!X Tpy6o~urnx CC:\ICIIHIIKOB._ O,a,11a1<0 cnep111aTore-

1Ie3 13 OCIIOBHOII Macce Tpy6oi1eK xopowo Bblp3)KCH 11 CllO· 

co6nocTb I( OIIJIOJI.OTIJO()CIIHIO y )KHBOTHblX coxpaI1e1rn (11po

ncpe110 OIIJlOJlOTBOJJCHllel\l Cal\lOK 06J1yLJeI1HbJl\l([ Ca!\lll3i\1H). 

TTo3,UHee Il03HHKcl!OT CJia6o BI,!paiKCHHbie ,CT.IICTpOc!rn'lec1rne 

H3:-1Cl!C11HH B 11C<(Cllll II llQl(KaX, conponO,KJlaIOUJ.llCCH pcre

llCpaTIIBHb!Mll ll3l\lCHC!lll51i\lH, a Ta!OI,e npOJ11Hj1epa1u1e11 l\llll(· 

por.11111 P. .\I0.3re II ()CT11K)'Jl0-311.I1,0Te.r111a.'lbllhlX 3.TJCi\lCllTOB ne

t101).ll, 'ITO CJl)'}l(HT np051BJIC11l!Cil( 3clU~HTIIO·HPIICIIOC06ItTeJ1b· 

11011 peaKtlJIH opram13Ma. 
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fJ1aBa 2 

MOP<l>OJIOrli'IECKIIE 113MEHEHH51 Y )KHBOTHblX 

nPH i\\llOfOKPATHOil\ 06J1Y4EHHH Yl(B 

!\\,\JIOH IIHTEHCIIBHOCTII 

llp11 .[1/J11Te,1bH0;\I (B TCllC!IHe l 1/z H 5 ,\ICC5ll(.CB) o6Jiyllemm 

YKB 69,7 1\lru Ma.1011 111neHc11u11ocT11 150 B/M iKHB0THble 

'IYBCTB0Ba,ll! ce65I xopowo, 5IBJlCIIHfr neperpeBaHH5I He 0Tl\le

'!a.fl0Cb. 

llpH 1\1!11,p0CKQCTl!l!CCK0:'II ilCC,f"IC.il,0BaHIIII 061-iapy1Keflbl He

pe3KO BLipa;.i..:eHHLIC H3:'IICI-Ielll[5I B 1-1epB1-10f1 CHCTe1\1e, K0TOpb!C 

33l{J110l!a,111cb B yc11.1eHirnf1 apri-1pocp1rnHH, HepaBH0l\ICpHbIX 

YT0,l!UCl!ll5IX H ll3BHT0CTII 'IYBCTBl!TC,llbHblX HCpBHbIX B0JlO

h:0ilCLI. K0}KII II BlryTpCHHHX 0p!'aHOB (01. pac. 29, a 11 30, e). 

TTpe1HrymecTBCHI-IOrO nopaiKCHll5I qyBCTBHTCJlbI-lblX HCpBHblX 

130,I0J(QHeu KQ;.l{I[ IIJl!i BIIYTPCHI-II!X opraH0B He ycTaIIOBJlCHO. 

O611apy;-K1rna.:1HCb C~IOplUH1331lllC C Te;\!I-lb!M 01<pa1mrnam1e;-.1 

1-ICpBHblX K.'IeT0K K0J)bl ( Ci\!. p11c. 32, 6)' BaKyomI3aU115I H 1-1e

pe,J.K0 5IB,1CHII5I 1,apH0lUIT0JIIl3a !3 HCp13llblX 1rnenrnx rIHI0Ta

.'Iai\llllJCCKOi'I o6,13CTII (CM. ()!IC. 33, c)' HepaBH0Mep1-1oe 0Kpa

lUIIB3HIIC II fO:'IIOfCHII3alf.lIH 0T,L(.CJibHblX i\lblWel!HblX B0JIOK0H 

l\!II0Kapna. Y HCK0T0J)blX I<pb!C lli\lCJIHCb ,U.llCTpocpHl!eCKIIC !13-

i\!CI-!Cflll5-I B cc:vrnpo,rr.1-!0:\I 3TIHTeJit!H OT.il,CJlbllblX Tpy6olleK ce• 

1\!C!-llll!K0B, III-IOr,.J.a C o6pa30B3HIIC1\1 rnra11TCKI-IX KJICT0K, CJiy

)K8U(.lfX noKa3aTeneM ypo,ummo(:1 pere1-1epau1111 (pHc. 36, z). 

,UHc-rpor\m,1ec1rne H3~1eHeHHH BO m1yTpem-mx oprauax 661-

.:-rn Hepe3K0 flb!pafl(CHbl H 33KJl!043JIIICb B 3epHIICTOH, a IIHOr

,[1,3 :-1e,1KOKane,1bHOfl iK!ip0BOI1 ,[l,l!CTpocpHI-1 0TJ(.eJlbHb!X rpynn 

nelleH04HhlX KJieT0K H 3epHHCTOH (6eJIKOBofi) ,[l,HCTpocpHH 

3fll!TC,1:rn l!CK0T0pblX H3BHTb!X K311a,TibL(.CB. OJJJIOBpeMeHHO 

C He60;1blUH\!H 11.HCTpocpHt{eCKIH,IH H3il!ClleHH51l\lll BO m1yTpeI-t

!IHX oprauax 0BJe<IallHCb npOJil!(pepan!BHble Il3MeHeHH51 

B BH,il.e nmepCTJI33HH ll1HKporJfHH B l\103fC H pen!KyJI0°3H;!J,O~ 

TCJIHaJibI-lblX 3,1e:-.1el-lT0B B ne•1e1-1H, HH0r ,il.3 C o6pa30BaHHeM 

n1cn1oumap1-1r.,1x y3eJIK0B (Ci\1. p1-1c. 38, z), r1mepm1a31-1ei1 

1<pyrnoK,1CT0'IHbIX 3J1Ci\lel!T0B B0Kpyr cocy,il.0B JierKHX B BH)I.e 

;\lyCpT. 

llpH illCHbIUefr npo.il,0JOIU!TeJibHOCTI-1 06J1y•1CHHH 0TIHC:aH

IIL!C l3blll[C H3\ICl!CHHH BbipaiKCllbl ;,,1eHee pe3K0. 

ripH ,[l,!IHTCJlbI-10;\I TI0BT0()H0;\l (B Te•1e1-rne 5 l\leC.HUeB) 06-

:1yqem111 iKIIB0THb]X 3,1CKT!)0l\lctl'I-IHTHbl;\IH P,0JII-!ai\rn 155 Jv\ru 

13 IBlflY,1bCH0:'II H Henpcpb!BII0:\1 peiKl1~.iax reaepaL(.1-IH npH 111-1-
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TellCHBI-IOCTH 25-50 B/r-.1 1-1 191 Mrt1. ·npu 1-IHTeHNIO!I0CTH 

10-20 B/M TCi\lnepaT~1pa TeJia y )l(JlflQTHblX He nonbllll3Jl3Cb. 

I(.11111111,1ecKH 0611 a py;i..:em,I l\)yII ,..:1u101-1a.HbHl,Ie Ila pyWCllllH 

B Bll}I,e fl0IIHiKCHl-l5l yp0BIIH Kp01351110ro Jl.3BJICIH15I, 113Me1-1e1I1rn 

61-I03,TICKTpw1ec1<0i1 aKTHBH0CTH M0Jra H ycJI0BHopcclJJ1e1nop-

1-1oii ,'l.e51TC.lbl-lOCTH. 

llpH ;11opcj)OJlOfll'ICCl,OM IICUICJ(.0B;:'.H!III Hai1,il.Cllbl C110PLLI.11-

B3I-IIIC 0T,'!.CJlbl-lbIX 11epBI-lb!X K.leT0K K0pbl r0JI013!10f0 M03-

ra ( 01. pl-IC. 32. 6)' HCUOJI b!ll3 51 BaKy0Jlll331UIH n p0T0IIJJa3-

i\lbl l{JlCT0K rIITIOT3Jlai\Il!llCCKOfl 00jl3CTH, ycHj!CI!H351 aprH

pocj:nIJil-1?. II 11epa1rnoMepHble YT0J1LL(.CHH51 llYBCTBHTCJlbllbIX 

HCpBHbIX B0JI0K0HCI.I, peuenT0pl-IblX 301-1 l<0il<I1 I! BHyTpemmx 

oprmI0B, a T3KiKC HC3H3 1!IITe.nbl!blC .il,I-!CTpoc\HFICCKHC H3:\teHe-

1;1rn l\lbllUe'l1IblX B0JI0K0l-1 i\lI-l')Kap)I.a. 

y 0T).l,eJio!-lblX iKI-IB0Tl-lblX 661.ria Hepe3KO Bb!pa)KCHa ,U.l!CT· 

poc}Hrn ce:-.rnp0Jl!IOf0 3ITIITemrn 0T)I.CJlbHb!X Tpy60 11eK ce:11e11-

HHK0B C 06pa30Ba1-IHCM rnraIITCKHX KJieTOK ypo,u.mmo11 pe

re1-1epaLI.I·Il-1 (CM. pHC. 36, a), HO B OCH0!31IOii i\laCCe Tp)'00 1ICK 

cn~pi\-13T0re11e3 6b!Jl cvxpaHeH II )KIIB0TH0C 0h!JlO cnoco6110 

K 0fllI0,il.0TB0pe1m10. Ha cpo11e 11epe3KHX .il,IICTpocpH'ICCl<HX 

113:'lle!-leJ-IHfl B i-1epBHOfl CHCTeMe II BHyTpemmx opram,x (6eJI

K0l3a~ .UHCTpoc\rn,1 KJieT0K ne,1e1rn H 3flHTCJIH5I 1!3BHTb!X Ka

J-13.lbL(.eB no,um) on1e4e11a npoJ111c})epau.1rn i1-11-I1<porJ11111 

B 11i03re H peT1-IKyJI0-31-UI,0TemiaJibHblX 3JleMCHT0B B ne'le1rn. 

Pee .il,IICTpocjrnl1ec1-a1e II npom1cpepanm1101e 113MeHemrn 6hI

JIH pe3 11e Bblpa,KeHbl y )KHD0Tl-lb!X, 06.r1yqe11Hb!X B LU-13TI330-

HC 191 M.r11. Jll-lTCI-ICIIBH0CThl0 20 B/M no cpaBIICI-IHI0 c ,'Ul3-

na30H0M 155 Mn1. '.'.HTCl·ICIIBH0CTblO 50 B/M. 
MopcpoJiornqecKHe 113i\lCHCHHH npu 06,1y1Iemm YKB B .rr,na

na30He 1!11 H 155 Mr1.1, 6oJiee pe3K0 Bbl()3)KeHbl, l!eM npu 06-

JIYllCHHH B .il,Hana3011e 69,7 MrLI.. Bee omr::a 1rn1,1e H3MeHeP.H5I 

yc1IJI11Ba,111cb C yae.:np1eHHeM cpoK0B O0JI)"IC!III5I. OJl.H3KO 

noc nc npeKpaiuemrn 06J1y1Iemrn "lJleKTpoMarHHTHbIM noJieM 

YKB 1110pcj)o.r10rn11ecK11e H3MC1-1eH1rn B 31rn1IHTe.1bnoi1 cTene

HH ITOj.!,Bepr aJIHC;I, o6paTl!Ol\lY pa3Bll'l'H10. 

TaK1B1 o6pa30M, np11 xpom1t1ecKc111 o6Jiyllemm- )IUJ13CTHbIX 

YKB B ;i:11a!la301-1e 191 H 155 11 69,7 Mr:1. 1-mTeHCHBH0CTHMH, 

I-IC Bbl3b!Ba;oul,IlMH TenJionoro Jl.Cli<'.TBH5I (20-10 a 150 B/111), 

Haii,'\CHbl 11epe3I<0 Db!pa)KeH!Ib!C llllCTj)OCJHi'leCKHe 113MCHe

lJIIH B 1-1epBHOll OICTCMe (rJic!Bl!bnt o6pa30:'11 B ,rnen:ax K0-

()bl ll rHHO'i'AJl3MIJl[CCKOii o6JiaCTH, 'IYBCTl3HTC,TibllblX HepnHblX 

B0JI0l<Olll(.3X K0iKJI II 131-l)'TpCIIIIHX opral-IOB), i\lbllllCl!HbIX B0-

J10K0HII,ax ~ll!0l,apJta II napeHXHi\IaT03Hb!X 3JlC'.\leHTax Ce:\ICII

"mrnoB, TIC'ICIIIJ II fl()'!Cl<. 
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O611a pv )Kelli-Ible ,UllCT!)OCp!l'IeCirne ll3i\Ioeo "I!J1e1\:~1le51I-I1:1; \:~~a;~: 
. . . bHOCTb!O cpoKOI3 , 

Bi\IeCTe C npO;lOJJ}l,:~Te~:~IH noCTenellll0 no,nuei)raIOTCH o6paT
npeKpatuernrn o6J1J a,[I,aeT c Kllllll!l'lecK!li\111 mrnemrn-
Ho,ry pa3BIITIIIO . .::,TO COB!l, • ' 13lff013 

:\Ill B0CCTal-1013,le!mH cpy!IKilll0i~1-:blt1~;13~!1i CHC.TeMe 11 m1yT• 

,Uucrpoc\)w1ec,_rne !13~1:~i;~·:l!OTCH pa3MH011<em1e:-.1 11mKpo· 

peHHIIX opra1rnx c~n?, - . I·!, 0Temia.fJbHblX .3Jlei\IeHT013 13 ne
f Jl!IH 13 11I03fC JI pe1!lh}.'l0 3 ,n e I 33UIHTHO·llp11Cll0C0011Tel!h· 
'leHll, l!T0 c.1y1KJIT npoHBJleHH l\ . 

110fi peaKUHIL . l\Iopc\JOnorwrecirnx H3MeHe· 
HaI1oOJ1bWaH Bb1pa1KeHHOCTh 1'91 .l\fr~ 3aTe:-.1 B ,n11anaso

Hl!II na6,110.uae1cn 13 ,zurnnasoHe 69 7 Mru 
ne 155 i\\.ru H Menee scero 13 ,ll!lana3oHe , • 

[JiaBa 3 

MOP<l>OJ10fHLIECKHE H3M.EHEH!1~ y )KHBOTHblX 
TIPH MHOfOKPATHON\. 06JIY4EHIHI KB 
MAJIOH HHTEHCHBHOCTH 

. • (13 TeLJe1me 5 Mecnuen) noBTOpHOM o6.11y-
TipH )Vlll re.'lbHOi\, 29,..0 Bh! y 'KHB0THblX HB· 

I'B 1ofr IIFTeH"'1BH0CTH _o · ,1 

tiemrn , i\Ia,• · 
1 

"' • )KirnoTHbie 3a611TbI 13 xo-

J1em1Ii neperpena He o6aai~;~t~~~~om14ecKo:-.-r HCCJle)losamu1 

porne:-.1 COCTOHI!HH. TI pl: •. ~H!Ie UllCTpOc\Hl'ICCKHe H3MeHemrn 
OT~:IeY:eHI:,l HPDP'iKO Bb!P31he r He!)BHblX 130 iIOKOH· 

. Ie B Y:"BCTBHTCJlbHblX • ' 
B nepBHOH cHcT,:l\ ...• J anon Hafu1,eHbI yc11.11e1mafl apr11-
uax KOiKll H Bff) rpemmx oprVTOJ1lUelll15l H HaTeKH aKC011J133· 
pocpHJl!l51 H Hepam10:--1epllble ··• acnana HepBHblX B0.TIOKOHeU 

l\tbI (01. p11c._ 30, oB). 5{BJ1e1rnn11ppe11M"lil, ecrne1rnoe nopa)Kem1e 
":110,a10Cb bIHJ3l!Tb '!'J e 

He H30. ..,. • · ·, . . • . I BHYTpeHHHX opraHOB H 

FI?PBML!X IlO.'lOKO~~~o~~~~~~ j\~~:Ira Hl\iem1 MeCT0 Cl\lO~LUlll3ll· 
y.,IaJlOCb. B 1<0pe 1\ OT)leJll,Hb!X rpynn Heupo11on 
1me C Te:\!Hbl:\l 0Kpa1rnma1me,15l npOT0ll"33Mbl HepBHblX KJI_ e-

39 ) aKV0TJH33llH •• · ' 
(01. p11c. -, C H B • : ,., H H3pe,llI<a C 5'BJleHI15ll\Ht 

TOK run0Ta,1a;-,rn( lfeCI<O'H 3~0-1)CT06napV)KeHbl ,CJ130ble )lHCT· 

1,apHOUHT0.11133 Ci\L P:·C- I; e ·He anH0;11ep110[1 OKpawmrne-
pocpHY:ec1rne H3MeHemrn 13 13 Jl P n ,, oJiee n. ·mTeJih· 
J 0'!OI<OH Ml!0Kap,lla. · P 11 0 ~ J 

MOCH! MblillCl!llblX B • , l . e31rne )lHCTpoqrntieCI<HC 113i\Ie-
HO~! 06.TiyY:el!IIH B03!IHK3.IH 1~e~l'l l3 0T)leJibHblX Tpy6otIK3X, 
HeHHH ce,,rnpo.ru·1oro .3HHT. J1 , , race B npocneTe e,[I,IIHWI· 
HH0fJW C 0TJI0iKCIIHCM 6elih013blX i\ ~. M3CCe Tj)V0O'lCK cnep· 

uen O)l]Ial<O B OCil013HOl1 l J 6 . 
Hb!X KaHa.Tib . n H MeHee JI.Jll!TeJibHOM O JiyY:e-
MaToreHe3 6bIJI co~/paneu p) nee nepetrncJ1em1b1e H3MeHe· 
HHH iKHB0TllblX (1 2 Mecm1,a 
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mm u1,1pa;1,c11L1 .J\1c11cc pc31-:o. 130 1rny-rpc111111x opra11ax 001Ia

py,Ke11L1 lf3i\ICileJHIH l3 BIIJI,e )l(llp013011 Jl,IICT()OC\Hll·I 0T)l,CJ]b'llblX 

rpynn rlC 1!Cll0 11llblX l(J1CT0K JI 3Cpll11CTOi'I (6c.rmonoi"1) JLIICT[)0· 

c}lllll .3fll!TC.IIIIH 0T)teJJbHblX 113BHTLIX K3H8JlbUCD IJQlJeK, a T3K· 
,KC pa31\l!IO,KCIIHC j)CTIIJ<YJJ0·3ll)J,0'J'eJIIIaJILIILIX .3J1CMCJITOB 

13 ne11e1IH, HI!OrJI,a C Oopa30133llHCi\I fHCTI·I0l.(HTapHb!X y3eJIKOB 

(cM. p11c. 38, a)' pa3MIIO:,l(elll!e Kpyrno1rneTOlllJblX 3J1eMCl!TOB 
n01,pyr cocy ,non 13 Jier1rnx. 

CJ1e,IT_013aTeJibl!O, npu )J,J1HTeJJbHOM xp0H1l 1IeCK0i\l TI013T0j)· 

HOM 06J1y<Jel!HH 11e60J1blUHillll HHTeIICHBlIOCT51:MH KB Cj)0K0M 

.u.o 5 Mecm1,en n uep13110l1 CHCTeMe B03HHK3J1H CM0PLUIIDmme 

1rneTOK KOpbl H B8KY0JIH33Qll5I np0T0TI.Jia3Mbl KJieTOK 

I'llf!0TaJiaM.H'Iec·KOI1 O0J13CTH, 51!3JieIHrn pa3Apa1Ke!·IH5I H JJ.HCT· 
J)Oc\JIIY:CCKHC H3i\1eIICHil5l B tJYBCTBHTeJ1bHblX HepBHblX B0JIOK· 

nax peLternopHb!X 30H KO)l(H II BHyTpeHIIHX opra1IOB. TiaTO· 

Mopc}lOJlOI'I!liec1me H3MeHeHirn B nepBHOll CHCTeMe COBna.rr.aJm 

C KJIHHHlleCKIIMH 11 p05IBJieml5lMl1 y )J(lfBOTHbIX ( na,nem1e 

ypomrn 1<ponm1oro JI.313J1emrn, CHmKe1rne t1yscTBH'reJibHOCTI1 

Kj)blC K 313YK0BOMY pa3,.rI.j)3)!UITeJIIo H J1,enpecc1rn 61IOTn1<0B 
Mosra). 

OTi\1elJaJIHCb Ha 1rnJ1bHb1e .rr.ncTpoqrnl!ecirne H3MeHeHHH ce

MHJ)0JJ.11ero .3!lHTemrn OTJJ.e,TibHblX Tpy6otJeK ceMeHHHKOl3 C CO· 

xpaHerrne111 crrepMaToreHe3a B ocr1013uof1 ilrncce cei\IeHHbrx Ka

uaJ1bltcn, l!TO co13na,.rI.aJ10 c coxpanemreM cnoco611ocTH K on
.r10,1wTnopemno y )KHBOTHb!X 

Bo 1myrpemmx opra1rax 061rnpy,KIIBamrcb 11epe3KHe JJ.HCT· 
poc!)HtieCKl!C H3MeHeHHH, I<OTOpble conp0130)KJJ.3JIHCb np0JIH· 

cjJepaTHBHbli\lH rrpoueccaM!I co CTOpOHbI penmyJI0·.311,l{OTe
.TJl!aJ1bHblX .3J1ei\1eHTOl3 13 neY:eHH. 

TT pH cpairnemm .rr.e1kTBHH Y KB H KB OTMeY:aJiacb o.rr.11-
11a KOR:151 Hanpa BJ1eHIIOCTb naTOJlOraqec1rnro rrp0l(Coca, O,TI.Ha

KO npu .rr.eiicrnrrn YKB nee H3MCHeHHH 6LIJIH 60J1ee pe3KO 
Bhlpan<eHbl. 

fJiaBa 4 

MOP<POJJOrJ,(tJECI(HE H3MEHEHH~ Y )I(HBOTHblX 
OPH MHOfOl(PJ\THOM OliJIYLIEHHH CPE,UHHMH BOJIHAMH 
MAJIOA HHTEHCHBHOCTH 

Ifayt(8Jfl!('b ,,1opr!,0JJOl'll'lec1rne !13Mellemrn y )1{11!30T!ILIX, lW)l

Bcprnyr1,1x 10-MeC>PIIIOi\!Y 06J1ylJCHI·IIO 3JieKTj)OM3l'H!ITl!blM 

J3L[ fl0,/IC~I (3JIC'KTJ)ll 1feCK,:15I C0CT3f3J15f!0ill35I 180 B/M, i\Ial'!!IIT· 
llclH 50 a/M). 
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P11c. 28. CpafJIIIITe!lhll8H xapawrepllCTIIKa 113il1Clle1111i"1 cmianr11,1eCKIIX anna flilT0fJ llefHlll b!X IUICT0K fll ll0TaJI il illfll!CC!(OJ! o6Jli1CT!! npu .IVIHTCJ!bl!0ill 06;1y 11CIJIJJI fJ pa3JJII'l!IL!X ,'\IUln330JiaX ll0Jlll Ma,1oi1 ll!ITCHCHBII0CTH. OK-pac,;a no Kax,:mo, yoem-: 11c11ne X540. 
a -- 6y;h1BOilHJl.lll,IC yTOllfl~Cinrn If yCll.ilCIIIJn51 .:ipr11po1f)IIJlHH c1rnanTHlJeCKUX nyroH'.iK H Ol\::10c1111c IIX OT TCJ1.:t 110Pl31-lb1X !UICTOK I'IIIIOT:lJlaMIJIIec1<0ii oG.-1.:iCTH IIPH ,'J,:ilrrc.11.,110;,1 06.1y 1ICIIHH n C.:tllTIIMCTJJODOM )UH!na3011c D0.'111 M3J10ii rnnencHBIIOCTH; U -- ycu.11crnra» apn1pocI111Jllf51 i-:0111tcm,1x 11yronor:: 11 y-rom.1lc11ue c1111an-r11qecnux l\(J,"l(•IJPK C: lf3CTll'lllblM OTC.rlOCJllleM JfX OT TNTa HCJ)rHIOii h'..rlCTKII npu JlJlllTC.,1bHOM 0G:1y 11c1rn11 H /J.ll.lll:JJOIIC Bl{ (Mar111nnoe IIOJIC). 

ff pu ,\ll!Kj)0C1<om1!fec1<0~1 HCCJie,a.ona11111-1 Ha cIJ01-1e 11e311aimreJ1bn1,1x cccy;u1cn1x paccTpof1crn 06I1apy11<e1-1b1 yMepeHHbie Il!ICTpoc;1w1cc1me H3~1c11elllrn B ,103re B n11;..i:e 1rnpywemrn aKcoco,taTw1ccKHX c1rnancon (p11c. 28, 6). Hap,1,n:y c .9THM E 1fj'BCTl3HTC:lbllb!X IICj)DllLIX D0J!OIW!lf.(clX K0iKH H BllyrpeHl!IIX opra11ax HaiulellbI HBJ1emrn pa3,npa;Kewrn. On-1el!aJI0Cb :· pell ~I Yli(CCT!3ef!JI0C IT0JJa ;Kell ;.ie 1!YBCTBHTeJWHblX B0J10K0H flli)"fpe!IIIHX opra11on Il Illli(C JIODb!UiCl!IIOi'I aprnpocpHJIHH H :10~rn.1eJ11rn 1Icp;11rn0Mcpm,1x yroJIIJ.(e1111i1 (p1-1c. 30, eJ. B lfYD· 
CT nwreJJI,ll LI X l!Cpflll [,IX D0J!0l<Oll l(ax K0il<H H3i\!e11cmrn 311a-1JIITCJll,II0 ~ICill,IIIC !31,ij)<lil(Clll,I (p11c. 29, e). HafrJI,Clll.,I CM0J)· 
lllH133llHC 11Cpl311l,IX K.1IeT0K K0J)bl (pHC. 32, o) C H3BHT0CTblO HX nepxy111e 11111;1x /(CJl/lPHT0il, a [l fHilOTaJiaMHlfCCKOfl o6JJaCTH B3K,Y0,,'Hl3cll(HH npcno11J1a3~1!,I l!Cf)Blll,IX IUICT0I( !l HilJIC· 
IIIIH K;1p110l(IITO.IIWla II OTJ(('JJJ,III.IX 11ci'ipo11ax (p11c. 33, e). 
JU(j 
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Puc. 2!'l, CpallllllTCJlbllan xapa1ncp!ICTlll(a Jl3,\le!IC11lti1 11)'11CTBIITCJtl,llblX IJ0JIOl(Olf J)CllCflT0JJllblX 3011 np11 06Jl)''!CIIIIJI 13 JJ8311LIX .n11arti1301laX ll0JJ!I MaJJOi'i !IIITCIIC!llllJ0CTII. Oi;pac1;a no DIIJlblllOIJCl(O~ty - fpoc. a - pc:n.:o Bl,IJ)<lil\C'IIIJ:JH .1pr11pocf1lfJIIISI JI Jl.lC-11:lJl 11a ,1,p.1n1c11n,1 'J)'BCTllllTl'."11,IIOl"O IICJJUIIOrO no.:ron.11a J\Uil{lf IIPII Jl_."lll"J'CJll>IIOM oG.rlj''l('IIIIII B MIJ.'lllllMCTIHJHO~I Jl(tall~UUIIC BO.'Jlf Ma.'JUH JIIITC'IICIIBIIOLTII. ~'llC.'lll'ICIIJIC )(,J(.){)~ (j -- :11\COlll,I IIC'f>Bl!OfO J\tUhUTIIOl"O IH).110Klla B l{Oil\C 11!"-IC'IOT IICPLJIIIIOMC'fllll,IC llJ/lYTIIH II )'TO.'llltCIIIIH, Jll'.11\U apr11pn<IHt.'lhlll.,J. }(JIIITC',111,IIOC oG:fylJ('IIIIC B M1tJ1.1111:-.1CTJ}OBOM /1.ll;lll[IJOIIC nu:111 M:1.'10ii 1111-TCIICJIUIIOCTJI. ~'Bc:11111c1111c X-300; n -- yc11J1c1111aH apr11po1lH1.11rn, 11cpan11,,;,1cp111o1c y-ro .. 1ntCIIIIH II H3UJITOCTh 11cpu11oro no/lOKlla W)il(JI rlf)JI !l:'IIITC'JTLIIO~I 06:1y 11c111111 B c:HITJli\lCTJ)OBOM Jllltlil:UOIIC BO,'.IH :,1a:1oi\ Ill!Tl~ilcl!!\IIOCTII, ~·oc:1JflIC'TIIIC X·I00: ~ -IICIIJMClfCIIJILIC fOlfl\llC II JIC;l{ill,IC 11\'lll'T\tl!Tl'.'lhll!,IC HO.'lu!{i!a 1\0:J(II npu Jl!IJ!Tl:Jtl,IIOM 06J1y'ICIIIIII n Jl(;l(ll:IIC·1ponoM /(Ilana tllllC B0.'111 :.,.1.:111ii IIIIU:lll'IIHIIOC.TIL ~11\E'.11IPICIIIIC X100; t) -- IIOHJ,IJllt~Jlll:lH :1pn1p1)1jn1:11rn, 1Jl'.p;11!lltl~1C•p111.1c yrnJllll('IIIIH II 1r1J(YTIIH 11cp1111orn i:0110101a KOil\11 11p11 Jt·n11c.r11,11n.,1 0G.r1y1Jc111111 n All<llliUOIIC ~'KB MaJwfr IIIITCll<:JIIIIILICTII. Nnl'.'11111Clllh.! ~<·IIJO; e - ·1nlll\llC IIC{.Hllll,IC nu .. 101\lla l\0)1\11 MC'CTaMII c 11c311a 111ncnL111,1r.i11 yT01111~c111rnM11 np11 JI.JIIITCJ11,J10M 0GJ1y 11c111111 11 Jllta11a:Jo1tc l1'-J 
4* 
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Puc. 30. Cpas:IHTe.%H351 xapa .. TepHCTHKa H3Mel!eHHI! 4YllCT!lHTeJlbllblX 
B0,lOK0II peuewrop!!b!X 301! DHyTpemmx opral!0ll rrpH .l(JIHTCJ!bII0M o6Jiy-
4eHl!ll D pa3.~H4Hb!X .[(II 3[]330ll3X Il0,11! M3JIO!! IIHTellCHilll0CTli. OKpacKa ITO 

DIWhlliOBc1,m1y - fpoc, yne,1H'1em1e X 400. 
a.- notr~J~ HeH3Meue_HHbJe tfYilCTD}1Te.l"fhll!,IC UOJlOK!Ia nopTLI Tlplf )l)IJ1Te .. 1bl!OM 06.r1yqe
l{,{JI l\fH.'!JIHMeTpOBLl,,IH IlO.rIHai'IIU Ma .. 1ou JflfTeHCHDJIOCTII; 6 - JlOBhllliellllaH aprupo(pH.1H5I If HepaBHOMepHb!C YTO.T:IU(Cl[Jf5J 1IYBCTBl!TCJlhlfI.,IX BOJIOKOII TTIIfl.J.eBOJI,:J. npu 
~-lHTe.lbHO~( 06J1ylf~HHH caJ!TH,\ICTPODLI?.!H BOJIHaMH MaJ1oll IIlfTClfCHIJIIOCTH; B -
YCHJlCHHaH aprHpocpu.·111H, HCpaBHOMepm~1c YTOJiiLl,CiilI;i T,-';:CTiliiTCJJLHl:.IX BOJIOKOH 
MHOI(ap;.1a npH Jl,JlJITC.lb!lO:\f 06.r1y 11emm .ucrun,rcTpOBI,11\fH BO.-!Hct:\!If 1v1a.;1olt IIHTeH-

ClfBITOCTH: 

B MbII11e 1Hib!X BOJlOirnax MH01'3p,ll.a 11j10HCXO,ll.HJIH H3 1I3Jlb· 
Hble JJ:HCTpocjrnlfeCKHe H31'v!CJ·ICHirn B BHJ(e HepaBJIOMCp!IOH 0K
pa m11naell!OCTH l1 fOM{)ff'HWrnUHH. 

Y llCKOTOphlX )J{HB0T!lb[X 0blJIH Hepe3KO m,,pa)KeHbl JJ:TICTpo
(pl!lfeCKJie H3MCJJer11rn 13 ceMHpOJUIOM 311HT<:JIHH OTJ(CJ!bHblX 
Tpy60 11eK Ce:\1e1JJH1KOTl C ITOHBJIC[IHCM I'Hl'a!ITCKHX KJieT0J( 
ypo;v11rnofr pere11cpmurn (p11c. 36, e). O;o1arw cnepMaTore
HC3 lJ OC!lOllI!Oh 1vracce Tpy60 11CK ou.rr xopomo nLipa)KCII. ch11 
!l3 fl fll,IC COBll3J(310T C C0XJHI flCII HCi\l y )l<H 130T'lll,IX 11!)11 if<If3-
lf fl crroc0(Jll()CTfl K 0lfJIO/(0TB0f)CII II 10, If poncpc11 rroh 0ITJIOJW
Tll0f)Clf HCM C3l\IOK. 

Jb.we11e1rnH no BHYTPCflH11x opraHax c.riaoo nLrpa,Kel!bI 
B ~11.n:e 3ep·irncrn11 (6eJIKonol'-i) HJIH MCJIK01<aneJib11oi1 )K11po
aou J~.I·ICTpoc/)1111 0TJ.1,CJlb'lll,IX rre•rCH0 1fllblX J(JICT0K H 3ep
lf HCT0H JlHCTpocjHH! 3IT 11TCJI f·IH 0T/(CJI bflb!X 1-!3 Bl!Tl,IX J(al!aJib-
1.I.Cll flOllJ{l-f. 
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Puc. 30. CpaIJ1111Tem,uaH xapaKTep11cT11Ka 113~1e11em11·1 •1yncrn11Tem,m,1x 
B0JI0K0H penerrTop11b1x 3011 n11yTpemrnx opra11on np1-1 .l(JIHTeJJbH0M 06J1y
•1ernm D pa3.;HJ!H!b!X .l(llaIT330113.\ B0JIH Ala.10]1 lll!TellCHBH0CTll. OKpacKa no 

B11Jlbll!OBCK0My - fpoc, yneJ1w1em1e X400. 
2 - pe3KO Bb1pa>Kem1a51 aprupotPHJ1H51, HcpaBHOMepHbie yTo.rinteBHH iiyncTBH
TeJihHoro no .. 1on11a l\lHOIG1p,n,a npu )JJIIlTNlbllOM 06.'lYt.Jel-IHH B JI,Han:i30He l'I(B 
MJ.TJO!i JJHTCIICIIDIIOCTII; i) - pe3KO BI,1pam:elIH851 apnipOlPHllHH, HepaBHOMepHble 
YTOJlH~eHIHt qyncTOJITC.Tlbl!C'IJQ TIO.lOKH<l I\IHOKapJl.3 npH ,!{)IHTeJ!bllOM 06nyi1eH1t1{ 
D .u.1rn11a3oue KI3 MaJ10i1 IIHTCIICJIBIIOCTH; e - pc3KO I3blpa)KCHHa51 apr11pocp11.111ut, IICJJaBfIOMepHhlC y-ro.rlU~CIIJIH ncpnnoro IlOJIOKHa MIIOKap,a,a (OKOJIO aopThl) npn 

J1,,l"fllTCJlhllOM oGJJ)11 IClllill B )l.11..lfl.130IIe ni1 M.:rnoi'i mnenc1m11ocTH. 

B MecTe C i1e60Jibll[!IMH ,ll.IICTpocjrnlfeCKHMH H3Meue1111n;111-1 
n HepBIIO}I CHCTeMC If mryTpemrnx opra11ax 06Hapy.1KHB3JIHCb 
npnn1HjJ1:?pUT!IDIII.JIC npu1~1.!LL'.Ll cu l:'l'Uj.JUlJLI MH!<pv1'Jin11 ti i\1U:-{
re, peTHKYJJ0-3llJJ:OTeJIHaJibHblX 3JICMeJJTOB 13 rre11e1-111 (y 0T
,1(0.Jlb!ILIX )KHB0THb!X C o6pa30B31Il!CM rHCTHOU.I'ITJ.pHblX y3eJ1-
KOB. B ne1reH11). Cpamrnna5! MOp(j)OJ!OrHlfeCKHe H3MeHemrn 
np11 06.r1y'leHIUI M3l'IIHTIIbli\l II 3JieKTpH'leCKHM llOJIHMII B4, 
lleo6xoJ(HMO OTMCTHTb 6oJiee Bbipa)l(CHHbie cocy,ll.HCTbie pac
CTpo1krna H JJ:HCTpor!Hl'JeCKl!C 1·13MeHemrn BO 13IIY'fJ)eHlfHX op
rarrax np11 06.r1y1Je11u11 n Mar1111THOM BY: noJie. 

TaKHM o6paJOM, npH 06JIY1JCJHIH 6eJfb!X KJ)b!C B TeLJem1e 
IO MeCHJlCB n 3JICKTJ)ll 1JCCKOM BLJ none (1IanpmKe1me 
1800 n/r..1) IJ [l MJl'JfHTIIO~I Bl[ II0JIC (11a11pmr-:e1-rne 5 a/M) 
rrpoHCXO;l.f!JIH y1v1epe1rn1,1e /1.flCT.J)O(jl!JlfeC!UIC ll3MCfleIIIIH 
n 11epn11oii CIICTCMC (oco6cmro B KJieTJrnX KO()bl H I'l!llOT .. 1Jia
l\IIILJec1<0fi 06.nclCTH I! Il l(yBCTBIITe.TJbllJ,IX IICJ)Bllb!X BOJI0!(0I-1· 
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lwx flllY'rpe111111.x opranon). 0611apyil\Cllbl .Ll11C'l'porlm 11ecK11e 
Jl3~ICIICJIIIH B CCilfflj)0/llIOill .3HIITeJ1Illl CC~!Clllllll(OB, y1v1epe11-
lible C0C)'JllICTblC pacCTpotiCTlla II 1-1e60J1LIJ1He )13lJaJlhHLie 
L\IICTpoc!)Ifl!CCKIIe ll3\ICIICIIH51 B 11ape11XH\\1aT03llblX opraiiax. 

)l11CTpocJm 11ec1rne 1!3i\!eiiemrn B HCf)BHot1 CHCTeMe H BIIYT· 
f)Clllll!X opr,ll!;JX conp0BO)l(,[(am1cb llj)OJlllf!)epa1..(11cf'1 j)CTI-IKY· 
JI0-311JlOTCJI llil./ll,lll,JX .3JICillCIITOB, 11TO CJ1y,1-;11T nponn.rrcIIJif'l\1 
3:1 llll!TII0-II pncnocoG,rrcn blll,IX n po1~eccon. 

llpll cpanl!Cllllll l\lOJ)(/lOJIOrH 1IeCKJIX ll3i\!CIIC11llii, 0611apy
;,i-:c11l!blX npll OllllY'lCIIIIJI lllaJIO}i Ill!TCllC[IBIIOCTII .3JICKTj)lll!C
CKlli\l II l\rarnllT!lhll\l Bl! 110J!HMII, C H3MeIIeI-IllHMII npH 06;1y
'lCl!ll1! I<B II YKB H CB4 l\l0)I<H0 0TMCTHTh 0611w10 Hanpan
JlcllH0CTb naTOJIOrl-fliecxoro npouecca np11 ,neJICTBHH MaJlOH 
IIHTeI1c1mnocr11 CBY:, YKB H Bl.I noJ1e11, o,nuaKo cpe.rorne 
B0Jlllbl 13bl3blfl3JOT l\lCI·ICC j)C3K0 Bblpa)KeIIHb!e l\IOf)tj)OJIOfH· 
1!cc1rne II3i1Iellcmrn, lfCI\I 06J1y 11emrn CBl.J, YKB H K.B. 

fJ1ana 5 

CPABHHTEJlbHA51 XAPAl(TEPHCTHl(A 
MOP¢0JIOfHYECKHX H3MEHEHHH 
f1Pl1 l\HIOfOKPATHOM )].EHCTBHH PA3JIHLillblX 
JJ,HAnA30HOB PAJ].HOBOJIH (MKB, Yl(B, KB 11 CPE)].HHE 
BOJ!l-Jbl) MAJIOH HHTEHCHBHOCTH 

Hcc:JC,l.l,OI33l!lrn, 110CDSllllCHIILie H3yl/Clllll0 l\-lOJ)(j)OJIOrHlJeCI<HX 
.. ~_.,,_,,u1n11 lljJJi Xf)OHJflJCCKOJII ,neilcTDHH .3JICKTJ)OMafHHTilblX 
i30JIH pa1uro1rncT0T MaJIO}l mITeJ-JCHJ3J-IOCTH (I-re 0I«l3bl!3aI0· 
IJ..(cii Tcrrnonoro 2cf)cj)cr<Ta) npe,r~cTanJ1mor oco61,1i1 mnepec, 
f!0T0~JY LJTO M\[CHHO c TaKI·IMH HHTCIICHBIIOCT5IMII o6JIYLICIHI51 
lli\!C'I0T ,[(C.10 pa(:io•rne B npOH3B0,l.l,CTBCHJ-JblX ycJI0DH5IX. 

TT pu Il3ytJemm ,l.l,ei'.icrnnn CB LI )K1rnorHhIX rto,l.l,nepram1 
J\!lf0{'OKf)3Tll0:\IY 06Jiy 11CIHilO MHKf)ODOJIHaMJ-1 MaJIO}I I-HITCH· 
CHI31!0CTH (10 1\IBT/c1112) no 60 l\lHIIYT e;.KC,l.l,lleDHO Ila npOT51· 
;!{efllrn 5- i 5 MCCHUCB. 

ffpone}lCllJ,I Ta[OI(C 0HLITbl npa e,KC.l(IICDH0M D TCl!CIIHC 
5 I\JCCHllCB ouJiylrcnIIrr YKB HIITCIICIIBIIOCTbIO 150 n/M 
(69,7 Mrrt), 50-25 n/M (155 Mri..() H 20-10 nht (191 Mr1l). 
I lpll wiy 11emrn BJIHmrna KB e;1<e,l.l,1-1en110 B Te11e1111e 5 MCCH· 
l(C'B npoII3P,0flHJ10Cb OUJIY'IeJJHC HHTCIICl-!13JI0CTb!O 2250 n/M 
B Tc•rcJIHe IO r-.rccmteB n 3JICKTf)HLJCCK0M II Mar1111THOM BY: 
110:rc HanpHil(Cl!JICM 1800 B/M II 50 a/M. Bccro II0Jl 0flb!TOM 
ULl.'10 243 ilOJnOTl!l,IX. 
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rJ (.lCJlCTil BJI HJI0 II llTCj)CC CO!l0C'f';J ll,fll'll llC 1J>J1Jl!OJIOl"II 'ICCIOI X 
II l\!OJ)l/JOJIOI'll'ICC[(l[X 1[31\!CIICIII!ii I3 pa3J[ll'lllf,IX opranax [[ Cll
CTCMaX Ilj)II J1.ciiCTl3III! pa3.Jll!lflll>IX ;urarra3011011 pa;.IJI0B0JIII 
l\li:IJ!Oii ll!ITCIICIIUH0CTII. 

)J(11BOTHb!C ncpeII0CllJIJ[ O0jlY'lCII!IC XO!)0LJ.i0, }IBJICJIJIH ncpc
rpcnarrnn IIC u;:i6Jrro;iaJ!HCb. Ow1a1rn OTi1Ie1ra.r11-1cb 11e6om,1.1roe 
OTCTalla!lllC I3 necc O0JI)' 1[Cl£!1b!X )](IIB0THl>IX no cpanIICIIHI0 
C I<OHTj)OJ[bHblMH II IlCKOT0j)blC cj;ym<UIIOl·Ii.lJlbHl,Ie Cf..(I31-Irll, 

f10CJIC,l.l,IIHe I3 OCH0BH0M OJlHOTHHHbl npH 1303,[(CHCTUHH 
pa3J!Jlll!ILIX J{llallcl301·!013 pa/0-I0B0.TTIT, X0T51 CTCfICIIL nupaiKCII· 
II0CTII HX HCO,l.l,IIH aKOBa. 

cI>y1m1(1IOHaJibllble C)].I31IrH 1\-JOl'YT ua6,TI!O,l.l,3ThC51 Ha pa.3-
Jlll4I!blX ypomrnx )Io-I:JHCJlCHTeJibHOCTII (cy6KJICT0'IIIOM, 1rne
T04HOM, opraHI-IOM, Cl-lCTCMHOM). 
- He B,l.l,aBa51Cb 13 )].CTaJlll, 0TMCTHM, LITO B CBH311 C pa3Jlll'l· 
uoii LiyncTBHTCJlbl!0CTb!O pa3Hb!X CHCTCM I< B03,ll_CHCTBIIIO 
pa,LUTOB0JII[ I-Ie npeJ-l('.T3BJIHCTC51 B03MOJ!Olb!M r0BOf)I-ITb O CJlll
llOM nopore 61-IOJIOl'IfTICCJ(OH peaKUIIH 1-1a 06J1r1e1-rne. 

O.rinaKO, Ol!CBH)].I-10, 1-ITO 3a OCHOBY ,[LJIH xapainepHCTHI<II 
noporOBblX peaK1lHi1 11eo6XOJ].IIMO 6paTb !10Ka3aTCJIH peaK
l..(Illl co CTOf)OHbl B036yJJ.IIJ\lblX CHc-reM, r. e. 1-1d1pocpH3HOJIO
rllllCCI<He )].aHJ-lhJe. 

YlcCJlC.LlOBamrn 13 .3TOM 1-1anpaBJICJ-Illll !-13ll3Tbl II CJly;I<aT 
npe,l.l,i\[CTOM H3IlllJX ,llclJlbHCfmmx pa6oT. YiI<C CCTb OCII0Ba
Illl51 0j)l!Cl-JTl·[f)0B0LIJ-l0 noJiaraTb, l!T0 noporonb!e HHTCHCHBHO· 
CTH 06J1y11CHI!H wrn HCj)l31·IOfr CHCTCMbl I3 )].!13Ha30HC M!IKpO
BO.TIJ-I II3X0.Ll.HTC5! n npe,l.l,eJraX necI<OJlbKIIX MI<I3T/CM 2, a B JI.Ha
rra3or1e YKB - CJLHHI-1!..( n/M . 

I{aJib!lCfrume HCCJ1CJl01331-JI[51 )].OJl)KHhl fl03UOJ1HTb YT0LIHIJTI., 
noporll Hj)lll\!Cl!IITeJlbHO K ,l.l,BYM 3aLtal!al\f: 

1) JlHCpcpepeHUIIpOBaHI-10}1 OUCHKH cjHf3HOJ!OrHl[CC](IIX 
(n qacTnOCTH, npHcnoco611TeJ1bI-IhIX) pea1n~uC1; 

2) m1cjicj)cpemu1p0Ba1moro 110,ll.XOJJ.a K noporaM ()JlHO· 
I<paTII0fO- ll Xj)0J-Ill'!CCJ<Oro ,ne{rC'rBI-fH paJ.UIOBOJlH. 

fipII i\·!Op(J)OJlOI'Jll!CCKOi\T !TCC,TIC,ll.0BaI-JHll rpynnbl }I<r!BOT!ILIX, 
IlOLlI3CprnyTbIX /U03J..(eilcrnmo I\! I!Kf)OBOJIH TIHTCIICJIBII0CTbIO 
AO 10 MBT/cM 2 11 sa6I-ITblX lJCJ)C3 4--10 MCCHL\CI3 i\[CTOLl0M JlC
J(a fl!-!Taurrn, 06bJtll-IbJM[l l\IOpcpoJIOrll'ICCl(l[l\I[[ 1\-!CT0,U:al\lll co
cy,LUICTblX paCCTpoiicTn H JlllCTj)Otp1-1 11ccl(IlX Il3MCHC!IHll IIC 
BIMfflJICII0. On1rarw Jlj)l[ 6oJree TOHE0M r11cT0J!0rI-fl!CCl<0M 
II nrCT0XHM!l'l(CI<Oi\l [l('(',TTC}l0l3clll[lll C Hf)Ili\!CHe1111Ci\! 3.f!Cl<
Tllfll!LIX ~ICTil,'\0B [l'.l)''lCIIII\I 11cprrnoi'1 (_'l[CTC~[l,l np11 JU111TC.IIl,
II0M OUJIY'IC!lllll i\WJ[J.,li\11! Il[ITelIClll.lll()CTHi\lll, He 0Ktl3l,lllcl[0-
IJ.ll! Ml! renJ[0BOfO 3tfic!)CKT a, 0TMC1!Cllbl II cl'WJlhll b!C c!JYIII<Ill!0-
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llcl.rll,ll!Jle ll3~!Cl!CIIH51 13 nepny10 0 11epe,ru, Il IICJ)13JIOii CIICTeilIC, C00Tl3eTCTl3)'101ltl!e (j)J-!3]-IO,JJOl']JlJCCKIIM 1!3Mellel!I-I5IM co CTO· POHL! ,11epB110I°I '.cncTeMul, 061rnpy>Klll33eMb!M 1".Jl]llll-(l!CCKH. rrpe>KJJ.,C nccro np11 )_(JIHTCJibII0M 06J1y 11e1mrr MaJJblMH HI!TenCirBllOCTHil!H npOHCXO,LJJJJIE l!3MClle£IH51 13 Me,1rnef1p0!11IblX aI<COACHJ.lj)3J!bHbIX CB5135IX (Tomrnx cImarna 11ec1rnx 06pa3onamrnx) !Wpbl, 51BJl51!01ltHXC5! pCl(CllTOpHblM[f annapaTai'v!H KO· pul. O1m saK.rno,rnJJHCb B orpy6emm, a m-1or.rr.a acqe31-1onemrn IrnmH.KOB Ila nepxyme,rnb!X JlCHAPHTax H IT05lBJJemrn l[CTl<O· BJ!)_(IIOfr ,11.ecj1opill,llllf!I )I_etutplfTOB (pnc. 27, a, 6). 3TH H3MeHCIIH5I conna,Ua.na c napymem1eM ycJiorrnopeqJJ1e1<Topuoii ,11.e51-TCjibHoc-rn )KHB0THb!X H CJl)')KHJIH np05113JICHHCM pa1Hiei1 06paTm10/:'r peaKIJ;HH B !<Ope ro.JJ0BI-IOr0 M03ra, K0T0J)35l JJC1Je-33Jla Bil!CCTe C B0CCTaH0BJJemreM yc.rronm,Ix peq)JIC'KCOB nocJie npel(p::miemrn 06.1.1yqeum1. 
4eTKOBHnH&R .u.e¢opMaUHR nepxymel!H~X neH,llJ)HTOB ITH· paMH}JJ!UX Hel'IpOIIOB I<OpbI 6b!Jia 0J(HI-JaK0B0 Bbipan<eHa BO ncex flll3TI330HaX B0JIH. 
lipH 60J1ee nmneJJbHOM 06J1)"ICI-1!1!1 o6Hapy;Kellbl TaIOKe 1rnpymemrn B c1-maITTJ-Jl!eCKHX CBH351X 1-lH)I<eJIC)l(allUIX OT,lleJ!OB Eepm-roJi CHCTCMbl (n rI0JU<Oj)K0Bb!X Y3JIJX, TaJia,M0-rHflOTclJ13i\!H1{CCKOt'r o6Jiacnr - B aI(C0C0M8THlfeCKHX Me}KHCli· p0llllblX CB5J.':;S!X) B bH}le YTOJ1JltCJ!HR, orpy6emrn K0I!UeBblX nyroB0K H OTCJIOCHH51 HX OT TeJra I-IepBHblX KJICT0K (CM. pac. 28, a, 6). f!pH npeKpautemm 06.r1yc1emrn 3TH H3iltei-remrn ncl!e-3aJlH H CHH3ITHllfC1'.KI1e oC.p-'13iJBaI!HH l30$Bj)c\Ul3JIHCb K 1-!0pMe. O'-lellb paHO 06uapy,1rnna.r.11cb T8K)I(e Bblpa>KCHHblC RB~errnH pa3npa;.FCH[[51 13 qyBCTBHTCJlbHblX HepBHblX -B0JIOl<OII{laX. KO· ;,i,;11 (pllc. 29, a, 6, a, 2, a, e) n BI-IyTpemmx oprauon n BMAe ILJBIITOC'.i'H, yc,!JleHirnfi apnrpoqrnJlHH, HepaBIIOMCj)HbIX yTOJI· /JleHIIi! HepB!F,iX B0JJ0K0HeU, (pH<:. 30, a, 6, 6, c, 0, e). f1ptt no,r rra6JIIO)la.r.acb ,rcrran pasHHIFl n _nef1crnm1 BOJIH pa3-,Hl'llll,IX ,HH2CT33OHO13, T. e.-rrpH lvl2JIO/:[ !JHTel!Cl113HOCT,H 06.rry-11c11m1, Kell( I{ rrp11 0OJlblllOfr, H~JCJIHCb rre[~0T0pble e,co6ermoCTll, xapal<','Cj)El,IC )_]_JJ~1 1<3,J(JJ,0ro ,ruIana30lla B0JI!-1. flpll /1.CHCTBHII C<JllTHMCT{)Ol3L,!Y. ll OCCUCIIIIO MHJiJIHMeTpOBL,l.X 13(JJII[ !Iall60jll,1l/J[e H:H.!Cllemrn I!pOHCXOJll-WH 13 'IYl3CTOH· TC/ILlll,IX l!Cj)BllL!X B0J!0K0!!ll3X J{0,1<11 C l\'IC[ICC BU!)aiI<Clll!Ll;\1[{ ll3MC!lelfll5L':IH B lfY3C'fl31;TCJlblli,IX rrep!3!1b!X BOJIOKOIJJJ,ax ·n11yTpCiflll1X opraHOH, a npv. O0JiylfeHrrn JtCllHMCT,[)0BblM JlHallil'.lO!IO,\!, 11{1H coxpa!l!I0CTH 'IYllCTl3llTCJlhl/bJX uepBllhlX J30JIOEuIICfl 1w;1rn: oc0Gc11110 61,u111 BL1pa,1,f~IILI H:JMC!IC!ll!H B 11yLJCTBifTCJ1 !,II [,IX l!Cj)HHblX HOJ!QJ((Jl! ll3X 1311 YTJ)Clf II HX opra HOB. fiO.Ll.00!!0 3TOMY )lCI1CTl30B3JIO H f3l{ f/OJIC. ff pH ,llCI1CTl311H .D,Ha• 112 
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P11c. 12. Cpall!IHTC,lbllaH xapawrepucrn1rn 113MCIICl1Hil 11cpn111,1x l(JJCT0K 
KOjJI,J fOJIOIJII0ro ~!03ra y ;K!!D0TllblX np11 JlflllTCJll,II0M 06J1y•1e111111 ll pa:i
.lll'll!hlX ti:11ana3011ax ll0JJII MaJJoi'i IIIITCIICHIJII0CTH. CMOJ)ll.lHIJalll!C C TCM
fli,JM 3aKpaHrnlJa!IHCM IICJJBIILIX J(JICT0K J<OpJ,I M03J'a 11p11 JlJIHTCJlbll0M 

06JJy•1c1111H. O1<pac1«1 110 I I 11ccmo. 

a - 0G.1y
1
{f'HIIC B /llUJll<n(JJff! c.aJJTIIMl'Tl)(HH,IX J:(JJllf. Yw:JH('ff'IIIH.' /~00; (j - fl ;u1:1-

11:nn11c Yh:B {(,lJ,7 ,\111t). Yue.11J11l'1111e 1/.1GO; o- • 11 11.11a11;::nu11,: Yl(B (l;";;j J\1nl). Y11c
/JH•1cu11c 1/.400; 2 - u JJ.Hana3011c KU. Yuc;1111u.·1111c To i-J{I~; U - H 1tua11a:1011c cpr1t~ 

11nx no~,» (MnruHrHoc none). Yncnlf11e11uc x2:.io. 
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Puc. 33. Cpall!IJITCJlhliall xapa1nep11cnma 113MCIICIIIIIJ 11epnm,1x l(;lCT0J. 
TaJJaM0·rllfl0TaJiaMll'JCCJWi'r 06.~aCTII IIJ)II )lmJTCJILII0M OUJJY'ICIIJIII D pa3-
JIIJ•lllb1X Jlll3IT330113X D0JIIJ MaJIOll IIIITCIICIJIJII0CTII. 13aKyOJJH33)lll!I 11epn
flbIX J(JICT0K T3s13M0·I"IIII0T3m1Mll'JCCKOIJ OUJJaCTII C l!BJICHll51~1II 1'3pll0J.lll-

T0Jlll33 0Tti:C.%11hlX 11Cpill1LIX l(JJCT0K. O1q1ac1<a !10 I-111ccJIIO. 

a - 06;1y11e1111c no.rrnaM11 Mll."J.llllMCTponoro Jl.ll,1i1.13011a. Yncn111rc1111c X600; 6 -
nomu.u.111 ~nllTIIMCTponoro /1.lt:llla30ll<l. ~{BeJJl[IIL~IIIIC TO /1\C; op - BOJ1H3MI[ JlCl(UMCT
J)onoro /\llnnaao11a. Ync.111qc1111c XS•IO; e - o ;u1:111aao11c Y!\B (G9,7 Mrit). Yoc
m11rc11uc TO 11,;c; iJ - n J{Hn11a301tc KU. YnC'.r1111re1111c ::<•!00; e -~ n_ cpeJlHcnon11onoM 

J~11ana3011c (:;:1cn.·1p11 1Ic,·I,;o~ 110.1c). ~'11c:11l 1It•II11c 'XGOO. 
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11:13011on YKB II KB o.ru111aKono nopa>Ka.nIIcb 1iync·rn11teJtb• 

Jll,lC no.no1rnrnv1 K0>I,11 II 1311Y1'j)CHIIIIX opra1-1on (cpanllHTh 
p11c. 29, n, 6, a, .:, iJ, c 11 30, a, 6, a, .:, u, e). 

Ta1cn1 o6pa30l\l, 1l)'!JCTBIIH~JlbHble I!Cj)l31lble Il0J!OK0IJUa 

nny-rpemmx opranon nopcrn<aJ111c1, no1IT!I npn ncex )].Irnna-

30Hax B0Jl!l, 33 JICKJ!l0 11Clll1Ci\l i\lHJIJll!J\ICTJ)0B0I'0. l-Jyncrnn

TCJll,lll,lC l!CpB!!IJ!C U0J!0K0lllla ]{O)!(H Il3l\lCll51./lllCb Hj)ll ucex 

}(1lan:13011ax, 3a l!Cl\Jll011Cll11Ci\l J.lClllli\lCTponoro H cpewmx 
B0J!ll. 

O.rurnnpel'.!Clll!O C 11apymemrnMH n 'IYIJCTBHTCJlLIILIX nepn

llb!X B0JI0K0HL~ax K0)KJ-1 H Bl-lYT!)CHJ-IHX oprairnx 1rn6J1IO.[laJJ11Ch 

o6paTHi\!bie i\lOJ)q:JOJlOI'l-l'ICCKHe H3i\lCHer-nrn 13 HCHj)OHaX CTIHH· 

II0:\103I'OBb!X HCJ)BHLIX Y3JI0B, K0T0J)ble nepBble no.nytJaI0T 

pa3)].pa>KC1IHH !<al( C I-IepB!-Ib!X B0JI0K0HCI.L K0)KH, TaK H C 

BI-IyTpemmx opraI-IoB (puc. 31, a, 6). Haxo>K,uer-me 9T'.IX H3· 

i\lCl!Cllllfl B l·!Clij)OI-Iax cnm-IH0i\!03I'OBbIX Y3JI0B npH o6Jiy'le

J-IlIH l\!HJlJIIIMCTp0BbIM ,u11ana30II0M D0,[l,T13Cp>K)].3CT MI-ICH.He 

0 petj)JlCKTOJ)HOll! )].C{ICTBI-IH MHJlJJl1i\lCTJ)013blX B0JIH, K0T0j)bie 

33TYXaI0T B K0)KC, 0,I~l-!3K0, pa3,upa>Ka5I tJYBCTBHTCJlb!-Ibie 

I·ICJ)13Hble B0JI0IWHUa ]{O)KH, pecpJieKTOpI-10 pa3Apa>I<a!0T HepB

Hble 9JIC:\ICIITbl cmurn0i\l03I'0BI,IX Y3JI0B. 

I1pH 6oJiee ,UJIHTeJibH0M o6JiytJeIIHI1 Bbl5Il3JICHbl 0T'!CTJIH· 

BLle H3MCHeHHH B TeJJe HCJ)BHhlX KJICT0K K0])hl T0JI0BH0f0 

M03ra, l<OT0j)blC 33101!0lJaJIHCb D CM0Pll.LHBaIIHH C TCMHb!M 

0KparmmamieM 0T,Ile.TJbHblX Helij)OHOB (pHC. 32, a, 6, 8, 2, a). 
TTp1-1 9T0M B 1-IH)KCJIC)Kalll.HX 0T,UCJlaX M03ra, rJial3HblM o6pa-
30M B Ta.TJal'1lO·I'HTIOTaJiaMJ1liec1rnf1 o6JiaCT:1 H IIj)0,U0JII'0Ba

T0:\! M03re, ll05IBJ15IJlHCb nef1po1-Jbl C ua6yxmef1 Tij)0T0TIJia3-

l\IOfl, co,uep>I<alllCH MCJIKHC DaKy0JIH. BcTpe'IaJIHCh TaK)Ke 

!ICl!pOHbl 13 C0CT0>ll·IHH KapH0UHT0JJH3a (pHC. 33, a,. 6, B, 2, 

a, e). 3To C0BDa)].aeT C yMel!b!IICl-lHCM C0)].Cj))Kamui pn60-

Hy1rneonp0TCH,iJ_0B B 1-ia6yxurnx HCp13HblX KJICTKax, oco6e11110 

n 1Ie11pouax, C0)].ep)K3Tll,HX BaKy0JIH. }faMel!eHH5I B ]{JICTKax 

l'HTI0TaJiaMH4CCKOfl o6JI3CTH B031-!HKaJrn 0,UI-IOBpeMeIHI0 C na
pyrne!IHCM 11ef1poce1<peTOj)llOH ,UCHTCJlbl-lOCTH I'l1Il0T3JiaMo

rI!l"IO(p1!3apuof1 CHCTCMbl ( CJ\!. ()IIC. 23, a, 6; 24; 25). 3TO 

l!0K33bIB3eT, '!TO l'llfl0TaJJaMyc H l-lCHj)OrHil0(pH3 BMeCTe 

C a)lCl!Ofl-lflO(!JH30M H lla)lll0'IC 1IIIHK0M npmIHMal0T aKTHBJ-IOe 

Y'WCTHe 13 aJ(afITallH0llfl0·l<OMflellCaT0pIIblX MeXaJ-IH3MaX. 

Oni1cauu1.,1c 113:-.1e11e1rn,1 13 11c11poccKpeTop110f1 cpy1ml(HH rnno

TaJ1~liv1H'IecKof1 O0J13CTl1 C0Bfl3)].3JIH C J(JJHIIHlJCCKHMH np0Hl3· 

J!CHH5IMH 13 13H,Ile TI0BL!WC!IH,I KJ)0135IH0ro .Ll313JICHl15I. 3aTeM 

11acTynaJI0 HCTOlll.CllHC 11e11poceKpeTOp11011 )].CHTCJlbH0CTH H 
rraJ(aJIO Kp0BH!I0C ,IlaBJIC!IHC. '.:h11 ,IBJICHHH TaKiKC HC'le3aJill 

I JG 

. -.!-- ---=-- -' ii@_ :s:;_..L_ - _j"' 4¥", :;e+ ..:., -i+1'...-·¾'f+'•*"4f. 

Puc . .34. CpaBIIIITCJll,ll;Jl( xap;ll(TC[lllCTIIJ(/1 rHCTOXllillll'ICCl(IIX 111''CII' • 
II l'O'. . Ci . • HI 1:111111 

' ,i,c llflll JVIIITC,:_11.,110,,r O J1y•1c111111 B f)<13Jlll'lllb1X AliJllil30il;"IX IIOJl'f 
Ma.rio11 IIIITCIICIIBIIOCTII. Pc;Jl(l.lll!l l3pamc. 

ll - YMCllhlJICIIHC C0/1,C[lil{[lllllfl PI-In B 3nllJI.CP(l1JfCC J\o·-1<11 H ero . , 

J~l-~HTCJJT;Ho:-.., 06J1y:w1111i~ n i\ll(JIJlll,\IC·rponoM Jlll:1T[;1J011C.L 00..JH M3JIO~,ep::::~~,~~lll~IJ)J~ 
CJ ff .• Y1 .. C.'JJl'IC'!IIIC X300, 6 - . )'i\l('l'Iilllr'IIH{~ l~O}lCP)KJlliifl PI-Ifl D 3111(,P.C MlfC 11? 
II CIO J1.Cp1rn.1·rax np11 ]J.:JIIT('Jll,II0:-.1 0G·ry11c111111 n Ccl.JITlfMeTpono~, It. ' p C H:O>l\ll 
M.lJIOii JIIITCHCJIOIIOCTlf. YnP,'ll!'H'l!IIC TO }l(C: 0 - II~jJl\f·a~LHOe ~o. uanaJOHC H~Jlff 

D 311HJlCflMIICC II cro JlCPHlli'iT:.JX npu JVIIITC.TlblJOM 06,,1yirc11u11 ~1.c~{~<,a/1{~:~T PIIn 
J{lfartJJOIIC BOllll M:lJTOil JIIITCIICllllHOCTlf. Yoc.tll!'ICIIHC X2UO.\ . ponoM 

) 
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Puc. :J5. Cpa1J11ll're:11,11ai1 X<1pa1ncpllcTlll{'I 11'.JillCIICIIHii MhllllC'IIILIX UOJ1_0: 

!\OIi 1.111 oKapJ\a IIJJJ! /l.'IIITe.1JL110"1 0G,;1y•1e111111 ll pa3,111'1HLIX !(1ta11a3miax 

BOJill illaJIOii IIIIT!:IICIIBIIOCTII. 01qJal'I\;} l'CMaTOl{CIIJlllll·'JO;JIJIIOM, yucJ111•1c-

llllC x:Joo. 
a __ licpaUHOMCJHl(JC oKpaUIHlWlltlC i,lf.,IIJIC.lf~ILIX 1w:~ul{f)I(. i\l!IUK[:!Jj~a. IIJ)lf O~JIV4: 

J'IHI ;.+OIBOTHl,IX B M u_·I.1HMCTJ)OlWM JlHall a.rn!IC IHJ.,111 Ma!loh BIi fL'.IICHBIIOCTH, 6 
,;cpaBifOMC[)HOC oKpalllHIWIIHC II ruMorC'llll:Sa1urn o·rJJ.CJfl.,fll,IX b-:I:IIJJe•mux IlOJIOKO~ 

MHOK<.lf)"l;) IIPH 0G.1y11c1111u ✓KlfB()THLIX II ca11n1MCTJ)OBOM /Utan,uo11c BOJIII MaJIOI 

HJIT('lft.:~fJ·IIOCTH' 8 - 11ep<1BlfOMCJllfOC OKpa11111RaIuIe II ro:.1orc11u1a1tlfH OTJlC.'lL,Hl,IX 

Ml,IIilC'llll,IK 80.;0KOII MHOKap;1,a flf)H 06.ny•~_CltHH )l<HIIOTHl,IX J3 /lCl..l.HMCTpOUOM /Ufa• 
n:no11c (V).'11( r.1:i..-I011 lfllTCIICllfillOCTII. 

ilOC',JJC npc1,palllC'IIIIH 06JIYllCllll5!. rrp,1 IVIIITCJlhllOM OOJl)"JC-

111111 l\lil.'lbl,\111 IIIITl'Jl('JIJ;Jl()CTHi\111 l'IICTO.'\ll~lll 11ec1m BblHBJICJIO 

yi\lClll,JUCIIJIC Pl·In B !Wil,C (p11c. 34, (/, 6, o). Ilp11 SITOill 3JlCCb 

CIIOlJ<! i\!OiKllO OIJ!JIO OTlliCTl!Th pa3J:Jitl!IH 11[)11 J~ei'ICT131!H BOJIJI 

pc13.flli'lllb!X J1,I1ana30HOB: np11 i\Ill,1Jll[i\lCTj)OBOM JJ.Hana:.iol!e 

O'rnlC'JaJIOCb oco6errno BblpiliKCIIIIOe flOHH)l{C!Il!e CO,Llep;rrnmrn 

PI-In B KO)KC, npu ca!ITIBICTJ)OB0,\1- i\!Cllee j)C3I<OC, a lip!! 

/lCIUI ill CTpOBOi\l - C'O}lCj),Kil 111 IC J)II OOIIYl<Jll'Oll j)OTCliJl.OB ll 1\0-

il\C IIC 113MCIIHJl0Cb. 

Ike y1,a3a11111,1e mixo,ll.KII CBI!,LleTeJ1bcTny10T o TOM, l!TO 

l'HCTOXIBIII'!CCKIIC lllCTOJ1.bl, a TaK)K(' TOIIKHe ll!CTO,L(bl llCCJJe

J1.0BaH1rn HepBIIOI°! CHCTC'i\lbl TI03BOJIHIOT 061rnpy;,KHTb na 1IaJlb

HhIC <!iy1-1K1ow11am.,H1:,:e CJ1.BHrH B TOHKHX o6pa3onaHHHX uepn

noi"r CI!CTC~lbl H 0(',IIJ\QUOi\l 06i\leHe KJICTOK TOrJ(a, Kor.a.a o6Ll'I

Hbnrn l\!OplpOJJOl'l111ec1rnMH MCTOJ(3i\lH HIIl(aJ<HX H3MC[IC'IIH{[ 

He BLl51BJIHCTCH. 

Ilpu euie 60,1ee J1.JIHTCJlbllOM 06J1yr1emrn pa3JJI[l!Hbli\lH .LUia· 

TT330113MH i\l,WOii IIIITCIICHBHOCTH B031111J<aJJH li3MCll€HH5I 

B OT .L\CJlbHb!X i\IbllllC'll!blX 130Jl01(H ax l\lllOKa pJla (pHC. 35, a, 
6, a) B BHJ(e I-IX HepaBHOMCJrnoro 01<paw1-mamrn: 0)1.HH BOJJOJ(-

11a 0JlCJ(llblC, ,n,pyrue Tel\IHbie - l'O;'\!Ol'Cllll3I·[p0Ba1-mbie, 110 

noneper111aH !ICtiept1e1-1uocTb Hx BCIOJlY coxpaHeHa. Ehn H3-

:vieHeHH51 HOCHJlH o6paTHMbli°I xapaKTep. JlHWb H3PCJI.l<a 

BCTpetiaJJI!Cb BOJIOJ.;Qlll(a, O'ICHb mrreiiCHl3110 OKpameHI-IblC, 

noTep5rnmHe nonepetrny10 11ctJepqe1mocTb. CJ1eJ1.onaTCjJhJ10, 

Ha nepno:--.r i\lCCTe CTOHT nopa)KeIIIIC Hepmrofi CHCTC:\lbl, BI<JIIO

lfaH IIepBHbIC KJl€TKH, MC)KHeii.pOHilble CBH3H - CHHaTIChl, 

t1yncrn11TeJlbHb1e HepnHbie OI<OJ·Prnmrn pa3JllfllllbIX petlCITTOP" 

Hb!X (petjJJ1eKcore11HbIX) 3011. 

BTopoe :\!eCTO 3aHHi\laCT nopa,KeHHC 1\lbllUC'!HbIX BOJIOKOH 

l\lH01<apJ1.a, T[)CTbe- nopa)KCIIHe CCMCHH!1K03, B KOTOj)bIX 

flj)ll Ol[CHh l(JIIITCJ!bl'Oi\l 06Jl)"IC1illll MilJIL[l\11[ HHTCHCIIBHOCTH

l\111 BCC~!H yi<a3aHIIbDIH J(Hana3011aMH BOJIH OOHapy,,uma

JIHCb J(IICTpolilH'Iec1rne H3MelleH11H, 331(,;JIOl!anumecH B na6y

XallJHI H Jl.HCTpoqrnu CCMHPOJI.Horo 9IHITC./HIH B CJI.HHll'lllb!X 

1py601rnax CCMCHHHKOB C rn6eJJb!O OT,ll.CJlhHblX KJICTOK H J(eCK

na~1mrne{1 11x n npocneT Tpy6o4eK, m1or,n,a c onycTomeHIIeM 

ce11rnpoJJ.HLIX CJIOC[l H pa3BHTIICM rnraHTCKHX MI·IOroHJI.ep

llb!X KJICTOK, 5JBJIH!Oll(11XCH flOK33aTeJJeM ypO,LljJ[[BO{I pcrene

pau.1rn (pHC. ,36, 0, 6, 6, c, a, e). Ha ·CCi\lCIIIIIJIUI IJOJIJIU BCCX 

wiana:.iol!OB 1r,ci'1crny1cn np11111cp1-10 Oj\Hr1a1,ono. Hcci.;0J1b1rn 

OOJICe ll[ITCIIClll3HLI H3i\[CIICIIIIH np11 ACU.H:\ICTp0130M H Ccl[ITH

I\ICTpono,11 }\llaTia30IIC (11;i rpyHTTbl 111l[KpODOJI11), 3aTCM np11 

J(cikrnmr YK13 11 111e11ce n1,1paiKcrn,1 np11 /leiicrn1111 KB JUia-
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n~13011os H cpe;.1J111x noJ!H BL! 110J1ei'1. O.rlIHlKO nopa)1<aJ111cb 

:ll!Ulb 0TJJ.C.'lbllblC Tpy60•11rn CCi\lClllllll(0U. CnqniaTore11e3 

13 0CIIOl3110ii Macce Tpy60 11CK 0hlJI coxp,llICII II jl(fll30T!I0C 

c11ocoG110 K ()11,II0A0TB0pClllll0. 06 3T0i\l 1\(0jl\JI0 Uf,IJIO cyJlllTh 

no 0llil0)l0TB0JJCIIHI0 ca~I0K OUJl)''ICHllbli\lll Cclil!Ll3M•H. 

Dp!l otreHb JVIIITCJibH0ilI 06J1y,1eH111-1 0TMetraJIIICb Hepe31<0 

131.,1pa;KeH1Ia51 3CpHHCTa51 (6em<0nan) lUICTpoqnrn H 133KY0JIH-

3aJJ,ll51 npoT0ITJl33Mbl 0TJlCJlbl-Ib!X rret[CIJQt!l-lb!X KJICT0K H .3ITH

TC.11151 0TJ].CJlbHblX H3BIITblX K3113JlbllCl3 110 11CK. Y IICK0T0j)blX 

jh'.IIB0THbJX (L!a111,e npH )J,el!CTJ3!1H B0JIJI ACllHMCTj)0B0fO Al-Ia

n a3011a) Ha 6J1IOJJ.aJ1 acb MCJI!(QJ(311CJ!bl!a51 )!(II poBa51 AHCTpo, 

cpl!51 0TJJ.CJJblIHX rpynn ne11eH01111blX KJICT0K. DpH AJ!ilTCJ[b

H0~I 06J1yl!CHHH MaJJbli\!H lll-JTCHCHBH0CT51i\1H C0C)'AHCTblX pac

crpo11cTB He 06I-Iapy.n<e1-10. )XHc-rpo<!Jw1ec1rne H3MeHe1rnH 

B napeI·IX!H.IaTC3HblX oprallaX Ml111!1l\!aj(bllbl H conp0B0)K,Lla

.il!Cb pereHepau,nefI (nomlJlemce MH0J'051AepllblX KJICT0K 11 ll'i'H

T030l3 13 ne1.1e1-m), a TcllOI<e 3H3 1Hl'fCJlbll0 Bbl{)3)I<eI-lllOi-i !Ij)0JIH

cpepaTl!BHOII pem<ll,HCII MHI<pormm B M03re C I-Ie60JJI:,WHMH 

JJ,llCTpocpw1ecKHi\lH H3illCHeHJ-IHMH 0T.l(eJJbHblX Mlll<p0rJIH0ll,H

T0B (npll ACi'icTBl!II ).l.CU,Hil!CTp0!3blX 130JJI!) (pHC. 37, a, 6, a) 
II pa31\IH0.1KeHHCM peTHKYJJ0-.311A0TCJ1HaJlbHbIX .3JieMeHT0B 

B ne11e1m, HH0rJJ_a C o6pa30l3aJ-IHeM I'HCTII0ll,t.\TapHblX Y3CJIK0B 

(pnc. 38, a, 6, a, e, o). 
Cjle,!1.0BaTCJibHO, B 0TBCT !Ia 06J1y 11enne i\HIJ!blMH I-IHTCHCJ-!Il

H0CT5l\IH H3p51AY C I-IC3I-!3lJHTCJJbllblillH, 60J!b!JJCH l!aCTb[O 06-

paTH;,lbl~Hl H3MeHeHH51:MH B nepBHOH CHCTCl\lC H rrapeHXHMa

T03ilblX opnrnax 1l0:11-111KaCT A0B0JibH0 IJLlp3)KCIIIIan npom: 

cjJepanm1-1a51 peaKIJ,H5l peTHI<YJJ0-.3H,!J.0TeJrnaJILilb!X 3JieMeHT0B, 

B qrnp::-.re KOTOj)O}I np051BJI5110TC51 331.1.I.HTHO-rrpucnoco6HTeJib

Hble npou,eCCbl B opraHH3Me B 0TBeT Ha CJia6oe o6JJy'-ICHHe. 

!Jl!C. <lb. Cpa!3HHTe.HbllaH xapaKTepl-lC'i'HKa H3MCIICHHfi n ceAUWIIHKaX ll!)ll 

Jl .• ll!Te:Ibll0~l 06,lY'lCI!HII ;Kl!l30Tllb!X n pa3Jlll'Illb!X ,ll,Hana30Hax C0JJII Ma-
J!0i"i l1l!TCI!Clll3l!0CTH. OKpaCKa re11rnT0KCHJlllll ·303Hll0M. 

a - f!CKJ)OJ Aayx Tpy60 11e1< CCMCHIIHl{a, pac110:10;,KCIIIILIX rt0/1. Ka11cy.rioil, llpH JlnH• 

TC.1LIIO!>-t 0G:1r1e11Hn eo.11taMH MH:l.rIHMCTpouuro )J.II.Jlla3011a. Yuc/IH4CIIHC X300; 6-
;.i.llCTµotPHlf(:CKHC H3MCHCIJH ✓I 13 CCMHPO.lllfOM Z.llllTC..'UIH OJl.llOi-i TpyGotJKH CCMCIIJUl
Ka. C:1;.,lHBiillHC cc:,,rnp0,1..u10ro 3f1HTe.'1HH U npOCllCT TpyG0 1rn:11 C o(ipa30B.J.JllleM 

l!pUGKH npH oG:ly4eHHH nom1aMH caHTHMeTponoro J\Ua11a3011a. YDC.11114CJtlle X350; 
B - ,'l.lfClpOtPlPlCCKHC H3MCHCIIJIH B ccirnpO.ll,IIOM .9/IJlrC:llflf C J.lCCKIWMau.11cli cro 
u llf,OChCT TpyGr1 1IKH IIJHl 06nyi1euHH BOJIII3!'.111 JlCU,HMCTJ)OBOfO /J.Ha11a:::soua. Yncnn ... 
lj(:lfHC 'fO ✓KC~ ,e - /.l.HCTpO(lHt:tJeCKHC IDMCIICHIIH U ccr,DIJ)OJJ.IIUM 91fHTC~JlltH C /lCCK~Hl· 
:.raru1cii cro n 11pocuer -rpyG0 11KH. OGpa::rnua11uc r11rawrcKoil KJlCTl<II ypo/lJIHooH 
pereueparvrn 11pu oG,ryqcuHl! o JJ.11ana3ouc YKU. YnCJJH•1cu11c X600; iJ-J\llc-rpo4rn· 
1!(·cr:Hc lfJMCl!t:!IfH}I H CCMHpOJlJIUM 311HTC.1liiH C JJ.CCKH,".l,\l:11\ltCti cro fl npocuc·r TJ)Y· 
(j(J 1iK:t. J lo~w .. ,ellllC rura1ncv.1-1x l<JICTOK ypOJT,JIJIUOii pcreHCJHIL\llll JIJHI 0G11y 11c111111 

B Jl,l!:111:: 1QHC YKti. YBCflH'ICIIHC X500; e - OTCK CTJ)Oi.tJ.I CCMCIIIIJJJ{3. J.J.CCKBar.taJ\IIH 
Jd(Cf)lrJfjlJP(CCJ<H HJMCIICIIIIOro 9flllTClllHI n IIJ)OCACT TpyG0 1JKII, OGpa:1ona1111c I'll· 

ra11 ICl<II."( KJICTOK ypoJVIJIBOH pcrc11cpa1\Hlt llpll 0G;1y 11c111111 U J\l,IH0:130IIC llli 
(MarHIITIIOC 11onc). YBC)lll'(CIIIIC ·X100. 
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P11c. 37. CpilflilllTC,11,JJail xapaKTC:pllCTlll<a peaKUllJI w11q1orm111 0 M03re 

flf)II )(:IIITC:11,110~! OOJIY'ICIIIII( fl pa:rnux j(llana3oIIax fl0J1/I M:lJIOil IIIITCII

C"llH!_IOCTII. 0Kpac1rn no /v\11i"iar,rna - J\:icKca11;ipoucKoi"r, ync,111 11c1111e 
X300. 

(l • - ru11cr1f1.1;1·n1H MIU<por~llfJI B M01fC llplf ltJIHTC .. 1/,Jl()M o(jjJy 11c111111 n MJIJIJIHMeT
l·'JBfJ~f Jttta11~no11e 110:111 Ma ... 1(JJ1 IIIITCIJ('llfl!IOCTH; {j - fllr!Cf)IIJJWIIIH MIIKpOrJJlftf 
B Mtflrc llf)H /l.1HTCllLIIOM o{i11y 11e11101 ll C.'.111Tllr.1C::rpoHOM /llf;JflaJOll_g 110.r111 Manon 
1111 !l·flcl!B!HJC'Tlf; 0 - fl111C:J>ll.a;:n11n Mllh:J>OfJIJfll B M<nrc, 11a 11a110 /lllCTpocfllfl-f MHK· 
jHH .'IJl(Jflll IOU llf)lf /tJI 11'1 l':ll.11<,M (J6JIY 11PIIIIII B Jlel(IIMCTjJOllOM /lllafl n~mJJc JIUJlfl 

M a;1,Jri JIIITf•IICJIHfffJCTII. 
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Puc. 38. Cpa11111iTNILl:aH xnp;JKTCJ)IJCTl!Ka 11pomHpcpaTIIIJIIO!I pcal([lllll 
JlCTlll(YJI0-311/I.OTC'Jllla,11,111,1x 3JICill('IITOIJ B IIC 11CIIII iKIIIJOTllblX IIJlll JI.JIII

T('JIJ,l!Oill 06J1y•1c111111 U pa:JJ111 11lll,IX j(l-l;Jlla30llax IJUml MaJ1oii IIIITellCIIO-
IIOCTII. 01<pac1(a rcillaTOKCIIJlllll-303llllOM. 

a - oCiJIY'JCIIIIC no:111aM11 i~111.1.:Jlli\lCTPOJ\OfO )llla11a:1011a. J''uc.rJJJllCHIIC ·>~300; 6 - uo.rt-
11:.IMH GIIITJIMCTpunoro Jl11all~l30lla. 3'uc:11111c1111c TU i1.;c; 8 ~ BO.:ll!aMH JlCl.l,lll\lCTP0-
801'0 Jt11a11a.:1011a. J-'nc.111•1c1111e ~<200: z - B jJ.11a11a~3011e YKO. ~'uc:1111rc1111c X250; 

i) -- u JJ.ltal!i.130IIC KB. :').'BC.'liJlii~IIIIC ><300. 
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3AKJH04EH11E 

Pe310;..111py,1 cKa3amrne, cJ1e,uyeT no,ucrepK'HYTb, qTo np11 

06.11yi1elll1H MHJ!JJHl\le'iiP0BblMH B0J1I-JaMH 061-Iapy)I01BaJ1HCb 

rrpe1n1yu1.ecrnem1oe nopa)Ke1me qyBCTBI1TeJ1bHbIX HepmiblX 

l30JIOI<OHCU K0)KH H fHCT0XHMHqecrme H3MeHeHH5I B Heii. O6-

Jlyqe1me caI-ITHl\leTp013blMH B0J1H3MH Bbl3bJBaeT 3HalfHTeJ1b

H6Ie rHCT0XHi\!H'ICCKHe 113MeHeHH51, H3i\IeHeIIHH llY·BCTBHTeJ1h

HblX HepI31IblX B0JI0K0HeLJ. KO)KH 11 BHyTpeHHl1X opraI-10!3, 

a 'T3K)Ke MeHrnei'ip0I-!HblX CBH3eJ'i K0J)bl roJI0BH0ro M03ra. 

B0J;1.dkrm1e ,II.CLUIMeTp0Boro ;u-rana30Ha H B4 ,u1rnna3mia 

13bl3bJBaeT npeHMYIJ~eCTBeHHoe rropa)Ke1rne qyBCTBHTeJibHh!X 

HepBHb!X l30JI0K0HeU l311YTJ)CHI-111X opraH0B rrpH 0TCYTCTBl111 

H3MCHCII H}l B lIYBCTBHTeJibHblX Hep13Hb!X B0JIOK0IJUax 1(0)1{1!1, 

qTQ CO0TBeTCTByeT H 6oJibllIHM Mopq)OJIOrw1ecKHM H3MeHe

Hll5Ii\l 130 1311YTPCIHil!X opraHaX (npH HCCJIC,Il.0133l!Hl1 MaTepHa

na 06bll(![!,IMII 1110pcj)OJIOrwrecKHMH MeTO,U3MH). IT pH o6Jiy'le

mrn YKB H KB MaJioii 1-n1Tenc11BH0CTH o;uma1<0no rropa)Ka

I0TC}I tJYl3CTBHTeJibHbie nepBHbie B0JI0K0IIUa K0il<H 11 m1yTpeH

!IHX opra110l3. 

Mo;1rno Tl pe.[(Il0JIOil<HTb, qTo MHJ!JIHMeTp0Bbte B0J!Hbl no

l'JI0!J(c.' I0'fCH B Il0BCJ)XIJ0CTHb!X CJI0HX K0iKH, a nee ,UHCT!)OlpH

'ICCI<HC 113MCIICIIIIH 13 l\l03re H rrnyTpemmx opra11ax CBH3a

lll,I C IICJHlllOpC(j)JICl<TO!)IIL!M MexaIIH3M0M, 13 TO Bpel\rn !<aK 

;1CIU!\ICTJ)013b!C B0Jlll!,!, npOIIHKaH r.rry6;Ke, l\IOryT 11enocpc-,u

CTBCIII!() BJ!!H1Tb Ha nHyTpemme opra11u H M03r, OCTa!3J!5Hl 

HIIT3KTIIOi'r I<0iKy. Ca11THMCTponr,1e B0Jll!bl, '!a'CTH'l!IO IlOl'JI0-

IUancb l<OiKCii, ~roryT l3h!3bll33Th H3MCllC!IH51 13 IICH, a TaIOI<e 

13 60:,ec rny6oKO pacnOJl0il<C!If!l:,JX TI<3115IX. 

ITo-nHJJ.HMOMY, np11 Ae11cT131n1 pa3JI11 1mux JI.Hana3oHon 

ll0J1!1 M3JIOH !1l!Te11cHl31lOCTl1 HMeCT MCCTO, C OJI.HOH CT0POHbl, 
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npollllKilone11He BOJlll Bl'Jly61:, H 11cnocpCJlCTBe1111oe iI.ci'rcrn11e 

Ha oprallbl II TI<aHH ('ITO oco6emrn 13blJ)3}KCIIO npn J~Cih:'1'131111 

)lC!J,l!MCTj)0BOro AHana30Jia), C ;q1yroi'1 - pa3;1,pa)l,E:lll!C ne

pHljJepw1ec1rnx HCpn1wpcttcnrn1n11,1x 1qrn6opon c pecjJJ1e1nop

l!bIM BJ1HHHHeM Ha n11yTpeHHHe opraur,1 11 nepBI1y10 CHCTCl\IY 

(~!l!JJ.nll~ICTpOBhfii /U!illlcl301!). 

rip11 /(Ci'IC'\'flllll iV\I(B iKl!B0T!ll,IC 1IaX0Jl51TCH 13 u\1op1v111po

na11110M !!0J!C II 110'.:JTOMY Ila ll!IX llil}.l<ICl' onpeJ(CJICl!!!hli'I no

TOK ::>J1eKTpoMaru11n1oi'1 311cpn111, a 11p11 )lCi'rcTBIHI YI(B, KB 
11 BLI l!OJ!Ci'i )Klll30TIIOC II0MCU~aeTC51 13 IICC(jJOj)Mllj)0l3allllOM 

3JICKTpOMarll!ITI!OM !!0JIC, 11anp5DKCIIl[0CTb I<OT0poro !!aMH 

11JH1130J(HJiaCb Bblllle. 

JlmcaMHKY pa3nepThrnaHHH naToJioriF1ec1<oro npouecca 

npH B03,!1.ei'1crn1rn pa3Jll!llllb!X J(nana30HOB BOJIH M3JIO}I Hll

TeHCHBHOCTH MO}KHO npe;~cTaBHTb ce6e c.ne,uy1orn_HM o6pa-

30M. HecMOTp,1 Ha TO '!TO MaJible HHTe!IOHBH0CTH He BI,\3bl

ll3J0T IT013blllleHl151 TeMnepc:tTyp1,1 TCJia H neper,penamrn 

opraHH3i\Ia, npH OlJeHb ,lJ.J11!TCJibll0M 06J1yqe11HH OIII1 0K33b!l3a

!OT onpe,uene1-moe no3,udiCTmre na opraHH3M. 3J1eKTpoMar

HHTI1b1e BOJ!Hbl pa3HblX ,II.Hana30HOB npe)K,Ue Bcero Bb!3b!Ba

[0T pa3,upa)KCI-1He lJYBCTBHTeJ!bllb!X nepBHblX BOJI0I<Ol!ell pe

Ll,CIIT0pllhlX 30H KO)]{H ( oco6em10 MHJIJIHMeTpOBblll H caHTH

MeTpOBbl}l ,unarra30Hb1) HJIH, rrpO!frIKaH rny6:a<e, pa::i,upa)Ka

[0T 'IYBCTBHTeJJbHbie HepBHble BOJIOKOHUa peuerrTCpllb!X 30H 

nayTpemrnx. opraHOB. Ha 3TH pa3,upa)KeH11H npe}l<,n,e ncero 

0TBClla!OT HepBHble KJieTKl1 COOTBeTCTBYI0LUHX CllHHH0i\l03ru

llblX lfYBCTl3HTeJ1bHbIX Y3J10B. 3aTeM pa3,rr.pa}l<a!OTCH T0III<HC 

o6pa30Bamrn M03ra (Me)KIICHpOHI!ble CHI-IallTHlfeCKlle o6-

pa30Bamrn 1<op1,1 roJIOl3HOro M03ra - peuenTopn1,1f1 arrrrapaT 

l<Opb!), KOTOpbie ITOJIY'!a!OT pa3,upail{CHHe peqJJ1eKTOp1-io (npH 

OGJIY4CHIIH l\lllJ1JIHiVIeTp013blM Jf.11dTT330'll0M) 11JIH aenocpCJI.CT-

13em10 - nyTeM np01111KH0l\el·IIHi 3JieKTpO:VlannrTHblX !30J1H 

nrny6b (npH /lel(HMeTpOBbIX H 6oJtee ,UJllH!Hb!X .l(Hana:::l011ax). 

JaTCM B np0I(ecc BOBJ!CKaIOTC5I C!IIIaf!Tlll!eCKHe o6pa30B3l!H5I 

l!H)KeJ1e)KaLUHX OT,UeJI013 11epm1011 CHCTeMbl H 4YBC':'l311TeJib

"iib!C Hep13Hble BOJI0K0IIL(a 1311yTpernm1x opraIIOB. ITocJieJ(mie 

5IBJl5l!OTCH np1-1cnoco6ll'rCJ! l,!11,W a11na pa TO III, ITOJ(,uep)Klll3alO

Ut(!M pan11oneo11e BllYT[)Cill!ci'l cpCJ(L! opramr3M8. C 13IIC!l1Hei'i 

cpc.n.oi't (pan11onec1-1e, .r1e)1<au~ee B oc11013e HopMaJ1Ll!oro cy-

111.ecTnona111rn opraH,H3Ma). 

B pC3YJibTc1TC '!j)C::HlC()II0\'O pa3J.l[)a)KCIIHH 'iy!3CTBIITCJ1L- • 

IILIX !!C[Hl!JblX B0JJ0KOHCl( pa3Jl11'11!LlX peL(CTTT0j)llb[X :JO!! BHYT· 

pem-mx opra11on naTOJJO['HlJCCI<He HMilYJihCbl 11a11paBJ[5f!0TCH 

13 M03r, Bbl3bll3aH B HCM nee 6011ee SHcFIHTCJ!bHL!C !!3Mel1Cllll51 
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11 BilJlC O!0pillltiJailllH llC()lll!LiX I\JICT0K K0!)LT, Ha0yXallll51 

II B,n:y0.'111331{1111 11()0T0!l.'lct3i\ll,I llC!)BllblX KJICT0K rnnoTaJTa

'.llll'ICO.:oii O0JlaCTII. f1pu 3T01\l 11apywaeTCH lleC1poccKpeTop

H3H lpym;:u1rn n1110Tac1al\10-rn11oc!li13ap110ii CHCTCMLT, 1rne·Ky

lll3H 3a co6oi"1 m1pyrne1111c 11ci"1po-::i11,11.01qrn1rnor1 1rnppem11.urn. 

'.:ho, 11<:'C0:.I IICllll0, II ~I L'CT 311 a'lclllle JlJI H ClllC 0OJICC BJ,! pa

,hCll ll l>I.\ 11.1~1L'lll'lllli'1 II lll'p1111Uii CIICTCi\lC !I BIIYT(lCllll!I.\ Op

ra11ax. 

Ilo.,1y 11c1111blC llcll\111 Jlallllb!C 00 1131'ICIIC111111 T0lll{IIX CTpyK

TYPIILI.\ 0Gpa3on:11111ii n Kope roJ1on11oro M03ra con11a,11.aioT 

C K.'lHlllllJCCKIIMII ITJ)0H13JICHIH!l\!H Il 1311,ll.C BblIT3,ll.CHJJH YCJI0B

Hb!X perp.r1eKCOB y OUJIYllCHllblX )101130THblX H CHH)KCI-IHH tiyB

CTBllTC!lbll0CTH K 3BYK01lb!M .pa3,11.pa,1:wreJIHM. l13MCHCH!HI 

13 Hei"lp0-3H,ll.0Kj)II!IIIOI! c!)YHI<lUHI j:JiITOT3JI31\IO-nmoqrnsapuof1 

CHCTC:l!Ll connaJ;,aI0T C !(Jll11lll 1ICCKHMH np0HBJICHH5Il\HI 13 !3H.IT,e 

na.n,emrn ypoBHH Kponm1oro .n,aBJiemrn. 

O.n,HaI<o nee ll33BairnLie KaK CTpy1{TypHb!C H2MCHCHH5I, TaK 

H cpy11Klll!OH3.'lb!lble Hapywemrn o6paTIJMbl H HClJC3aJ0T 11e

pe3 HCK0T0poe BpCi\!H noc.r1e rrpeKpat:J,eHHH o6JiylJeHH5I. 

Bee orrnca Hl-!b!C T0IIJ(l!C H3MCJICHH5I 13 ]-1Cp13!-IO}I CHC'fCMe 

1-1ar1,ll.CJ-lbl paHbUJe H3MCIIC!Illll, 0611apyjKHf3aCMbiX o6Lll!llblMH 

l\!Opq)OJIOf!ll!ec1rn~lll MCT0,Ual\rn, H HBJ15II0TCH pa1rne11 peaK

llHCl1 Hepn11011 CHCTCi\lI,I n 0TJ3(:;T Ha Bo:::.rr.c1kTBl!C M3Jlb!MH 

lihTeHCHBII0CT5!~.rn pa3.flll'!Hb!X .Z:lH3flcl30H0B BC,JIJ-1. 

Ilp11 !l3.rJL11ci'.1wc1\1 06J1yc1e111rn :103mma10T 6oJiee BLipaiKe11-

111,1e H31\le11e1rnn Il LlCHTj)3JlbllOtl 1-1epm-10f1 CHCTCMe 11 11yBCT

IlHTCJJbllh!X l!Cj)Bllb!X B0J10K0Hll3X BHYTf,CHI-IHX opra·II0B, oco-

6e1rno i\lII0I<ap,ua (13 3T0M 0TH0ll!CHHH 11::illlH ,naHHble C0BI1a

,na10T c ;"l3ll!ILDrn B. IO. TTcpuyw1rna), •1ei\1y coornercTny-

10T JI fl05H3JrnI0IJlllCCH H3MeHeHirn Il MblWC'IHb!X I30J10I<ll3X 

i\1 II0Ka p.na. 

11 j)ll 6oJIC~ .IT,JIIITCJlbll0M 06 rJYLJCH!IH n J)0HcX0,ll.51'!' ,ll.HC'rpo

q)W!CCIUIC H3i\lCIIC!IJIH n CCi\lHJ)0JHIOM 3IHITCJ1IHI 0T.Z:lCJILHblX 

TJ)y6o'lCK CCl\leJJJH!K0B, 0,[l)Wl<O cnepMaTorc11e3 13 OCIIOLIIIOtl 

J\laccc Tpy6011eK coxpa11e11 H iK!IB0T!ILTC 0C.:TaI0TC5l cnoco611LI• 

MH K 011.'!0,ll.0TB0J)CIIH!0 ('!TO npoccpe110 0f!JI0.IT,0TB0pcm1eM 

caMoK 06JIYLICH111,1M11 caMtlaM1•1). Enle noJJl!ICe nom3Jlm0TCH 

JJ,JI<.:T()O(lmtJccKHc 113lltc11e11HH B 0TJLCJ11,111,1x rpj1111ax KJICT0K 

JIC'!Cllll II .3JIJITCJIJIM 113BHTl,IX J,a11a.flbllC1l II0'ICK. 

Bee ilHCT()or!mtJCC.:l<llC 113i\!CIICIIIIH 1l napC11XHMaT031!1,JX 0jJ· 

ra11ax !IC()C3I<0 l31,1paiKCill,l II C011()0130il(~310TC5I npOJIIH~epa

'fHBIIOii ()Cal<LUICii CO CT0{)0Jll,I f)CTMl<YJIQ-.311Jl0TC,1H3JlhllblX 

.3.'ICMCIIT0IJ flCI.JCIIII H Mln<porJlllll 13 M031'C, '!TO •CJIY)I{IIT npo~ 

51 BJICII JICI\I 33 IIUITII0-11 p11crrocoG11TCJI 1,111,1 X fl j)0llCCC0B. 
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CJ!Cfl)'CT Cirn3aTL T,l!OKC, 'IT0 llj)ll )l.'lllTC,nbIIOM OUJIY'ICll[lll 

M,Lltbrntll JIIITCl!CllllJI0CTHi\111, IICOIOT[)H 113 TO '!TO )KH!l0Tll?,C 

0CT3CTCH npa,nJ1<1ec1rn ~lJWP0BblM II !ICT TCJ)i\IOrc:111oro JlCII

CTBll51, 13 oprallll3i\lC 110311111\aCT J)5lll n6paTl!i\lLIX II 11co6p;~

Tlli\ll,IX i\!Oj)CjlOJI0l"ll'ICCI\IIX II <\Ji13110JI0l'll'ICCl<IIX 11:lMCIICllllllc 

TaKml oupa30M, cpa131111BHH 1303llCi"1cTl3IIC pa3.JIH'lllb!X l-Ul

;!!la30H0B ll0Jlll i\l3JIOi'i IIIITCIIC:ll3110CTII, CJie.uyeT 0TMCTl!Tb, 

<JT0 npH llJllITCJib!I0i\l II0l3T0[)II0M 06J1:yt!Clll!H (JlO 1 Q MCC5~.

lLe13) paJlll0Bom1ai\1H wia11a:ioH0B YKB, KB II CB MaJ1011 

IIIITCHCII1lH0CTH Mb! HC I\I0l"JIII o6Hapy,KHTb cyLtlCCTBCHHb!X 

pa3JI11t1Id
0

I B !10!)3)KCIIHII qyJ3CTBllTCJlbllblX HCj)I3Hb!X 130JIOKOH 

1(0)1(11 JI rn1yTpc11m1x opral!0l3. O.ullaKO np11 .IT,CUHMCTJ)O£l0M 

.UH31133011C II Blf ;u1ana30IIC 11yncrBJrrC.flbllblC HCJ)Bllb!C 130-

JIOI<Ha pCllCllT0J)llblX 30Il I<0iKII !IC nopa,KaI0TCH, 110 nopa: 

,KaroTCH •1yncTBIITCJ1hI1b1c IICJ)l31Ibie B0JI0K0HUa 1311yTpeHHHX 

opra110B. fip11 i\lHJ!Jllli\lCT!)0B0M ;uiana30He, 1rno6opoT, oc.:o-
6em10 Cl1J1bll0 nopa,KaI0TUI 'lYBCTBIITCJlbllble nepBHLIC BOJIO

K0Hlla l(0iKH npH HIIT3KTH0CTH 11yncTBIITCJlbl-lblX ncpBI-IblX BO

JI0K0IICll j)CllCIIT0()HLlX 3011 BIIYT))CHIIIIX opraHOB. 

DpH YKB, KB 11 ca1nHi\1eTpo•ol11 .u1-ianasmre 'IYBCTBH

TeJ1bH1>1e nepBI!b!C B0JIQ!(O!llla BHYT()CIIHHX opraH0B nopa

}K aI0'"CH 0JUHI a K0I30. 

Ha1160JJCC pc3I<He 113i\lCHCHllH 0611apyi!<IIB310TC51 B nep~-

110(1 CIICTCMC, OCO0Cill-10 [l ce T0IIKHX o6pa30133HIHIX: MC)l<HeH

p0H!!LlX Ci'IH35IX I<0pbl, a1<<.:0C0MaTlllJCCI<HX cimancax H 11yn

C'CI31JTCJibHLIX 1-1ep13!!b!X B0JI0K0JIUaX peuenT0pHblX 30!1 K0)l<H 

11 nHyTpCilllllX oprairnn. Oco6em10 CHJlbJ-!0 nopa)I<3l0TCTT KJICT

l<H I<0pbl H fl[fl(JT3JlaivUiqern:of1 06.1acTH. B f!OCJlC.[lHCH Ha

pywaeTC}l 11ei'.1poce1<peTopHaH cpym~u1rn H 3aTeM 1-1acrynaI0T 

JUIC'rpoqnncc1rnc H3il!CI-JCHHH B 13H.ll,C naKy0,1JH3amrn IICJ)BHblX 

KJICT0K, '!TO C0!311ci,ll.3CT C 113;].CH!ICM Kp0BHH0f0 Jl.3BJICHH51 

y )Kl!B0THb!X. 

Ha wropc ,1 i\lCC'fe r,ocJie Hepmrni'i CHCTCMbI n CMblCJie no

pa11,e1-11rn cTolit l\ILimua ccp.n.ua . 

Tpe,.be i\!CCT0 rrpI! £303,ll.Cl!CTDIIH 13CCX Jl.H311330II0B B0.1111 

(MKB, YKI3, KB, CB) 3a11Hi\1aeT 11opan<e1-rne ceMeHnHK0n, 

·,. e. np11 0'ICl!b JlJl[IT('.1bll0i\l IIX B03JlCflCTl3!1H uacTyria10T ,ll.11-

CTJ)O(jH!'IE'Cl(IIC H3MCIIC!HIH CCMHP0Lll!0f0 3flHTeJ11rn 0T,ll.CJlbl!LlX 

TpyGOLJCK cei\lCl!l!HK01l, 0JlP3K0 cnepMaT0!"CllC3 13 oc

T3JlbHOfl '!aCTII Tpy60 11e1< coxpaHCII, 'HO C00TBCTCTBYCT I<JI~

llil'ICCl(IIM npmin.TIC-IIHHM y ,l<IIB0TIIL>IX, y K0T0pl,IX cnocou

ll0CTb K {)[(.!I0}l()Tl}0!)C'IIIII0 ('cli\l()I{ coxpa11C'(J8. 

ll11c-rpo1!>11 11curnc 113i\1c11c'Htrn 13 ocTn.r11,m,1x 1311yTpci:1111x op

ra11ax i\t111i11MaJ11,11L1. 0111-1 co11pouon<tlaI0TcH pcrc11cpaT11B-
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}l\Cllllil i\lllKp0rJIIIII 13 l\103f'C II pcTIII<YJI0-311JI.0TCJTllclJl1.,IILIX 
3,1OICIIT0B B IIC'ICIIII II o6pa30L!3HIICM KpyrnoJ(JICT0•JllbIX 
i\l)"(jlT U0KJlYI' C0C)')l0B 13 .11errmx. 

O,.'tllllaI-,OBaH 11anpa1rne1111ocTb MopcjJOJIOl'll 11CCKHX 113MCIIC
llllii B 0CJI0BII0~I coxpallHCTCH Li:JT51 ncero J.llla!Ia3ona pa.u.110-
B0,Tll[, 0)l!!~IK0 or,1pa;.KCIIII0CTb npoitecca ya!CllblllaeTCH 110 MC
pc .)'J(JIIIHCIIIIH 130J!llbl. 

B Jl.fl31133011C l\lllKp0B0JT!l Ha nepD0M MCCTC 110 Bblf)a)KCII
H0CTII rrpo1tecca CT0IIT CaI-ITHMCTf)013bli'r ,L1.113rI330H. CJICJI.O
B21TCJ11,H0, cai\Ih]C 13blpa)KeHJrblC H3i\lCHC!IIIH 06Hapy}KCHbl 11pn 
:tei'1cTs1m CD LJ, 110Toi\1 YKB n KB II n nocJ1eJ1.111010 0 11epe,i.1.b 
TT0J:( 13Jl!IHIIIIC~I 3JlCKT(HILJecrrnro II i\Ial11111Tl!0ro Bl.f f!0JHI. 
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