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Ilporpauua
BcryrrrrreJrbHbrx oK3aMeHoB B acrrpaHTypy ro cfleqrraJrbnocru 03.00.01 -QnruoJroruq

IO.SCHI4TEJIbHA.g 3AIIIICKA
OusuororIar 

- 
HayKa o AI,rHaMr,rKe 6zoloruqecKrrx npoqeccoB B opfaHl43Me I4 )IercHeAe.greJrbHocrt4

opraHr43Ma, KaK uenoro B efo Hepa3prreuofi cBflsu c oKpylraloulefi cpeAofi. Ponr Qu:uoloru'{ecrcoft
HayKr,r B .4ene coxpaHeHur 3AopoBbr TpyArrrlr4xcfl, B ycnoBl'Iflx HapacTaloqefo HayqHo-rexHuqecKofo

nporpecca.
OcnosHrre granbr vcropvtvt pa3Bkrrvfl. Qzsuoloruu, KaK 3KcneplrMenralrnofi HayKI4. Z.M. Ce'IeHos

KaK ocHoBorroJrolr(Ht4K pyccrofi Qu:uororuu vt efo ponb B cosAaHI'II4 QIalocoQcrnx,
Marepvanvcrr{lrecKr.rx ocHoB Sraszoloruz. 3naqeuue pa6or Z.lI. llaeror,a I..nfl pasBvt"tur uupooofi u

orer{ecrBeHnofi $usuoJrorr4r4. O6rerr v MeroAbI l4ccneAoBaHut n $uzuonorl4t4. Polr Sn:uru,
xvwvru v cMe)r(Hbrx 6uorornqecrux HayK B pa3Bvrrvw conpeueuuofi Qu:uolornu. Ce.f,sr

Qusuolorun c [crrxonorueft. 3na.{eur4e Qlr:uoloruu, qeJIoBeKa 14 )Ifl4BorHbIX, KaK HayKI4 B pa3BrTvrvr

Teopervqecrcoft z KJrktHlrr{ecKoft vreguquHbl r{ }r(}rBorHoBoAcrBa. OreqecrseHHble SusuoloruqecKlle
IUKOJIbI.

Ponr SusuoJrorlzrz e $oprrazpoBaHnvlv'arepvanucrl4qecKoro MI,IpoBo33peHI'It.

Oprauusna v ero ocHoBHbre QusuoloruqecKr4e csoficrsa: o6uen BeIrIecrB, pa3ApaNfl4Mocrb 14

nos6y4ranaocr6, pocr v pasBvrrue, piuMHoxeHvre vr npucnoco6JlfleMocrb. E4zucreo crpyKTypbl H

(fyunqran KaK ocHoBa xn3HeAerreJrbHocrlt opraHv3Ma. Ocnoeurre [peAcraBneHzt o

esar4r\,roAeficrBvrv.racrefi fyuopanrHar 14 HepBHaq pefyntuus.. lu6er,s KneroK; Hexpo: u ano[ro3;
(DuguolornqecKar ponb pa3JrvqHbrx Br.tAoB rcleroqnofi ru6etu. llpe4craoleuze
uefipor,rnrnryHofopMoHaluroft pefynsIII4I4.
llpr,rpo4a HepBHoro eos6yx4eHur. Hepouar KJrerKa u {ynrquoHaJlbHoe 3Har{eH}Ie ee .{acrefi.

flpe4craueHrae o peqenropax, cvrHarrce, aQ$epeurnblx nyrtx e uepeHofi cucreMe. Vqesve o

pe(prerce. PeQlexropnafl, p;yra, KaK crpyKrypHas ocHoBa peQnexca. Pe(pnerropHafl, reopvlfl.
klcroput Bo3HrlKHoBeHVfl. vr pa3Burvtfl, pe{rercropuofi reopuu (P. [erapr, A. llpoxasxa, Z.M.
CeveHoe, Z.f[. llasron). PaclpocrpaHeHr4e npr4Hunra peQnerropHofi reopuv Ha DcvrxuqecKyro

AerrenbHocrb qeJroBeKa. VqeHue I,1.ll .llaeroea o6 ycnoBHbIX peQner<cax, KaK Bblcuruit srart s

pa3BrTvru peSnemopnoft Teopr4r4. llpupo4a 6e:ycloruoro peSnerca. Coorsoureuue Me)Iqy
6esycloourrM u ycnoBHulr pe$leKcoM B MexaHr43Me BpeMeHHofi csssu. ,{amHeftuee pa3Blrrlze

pe$.nerropnoft Teopr4t4 VIJI. flasroea. llpo6renra caMoperyntlll4t4 Qyuxqnfi B opfaHu3Me.

OpraHueu KaK cr,rcreMa, (caMa ce6r peryrvpyrcnlar, caN,ra ce6q HalrpaBn,arou\afl. vI cava; ce6x
coBeprxeHcrByrouaq) (I4.ft. llauon). (DyurcrluoHaJrbHar cvcreMa KaK npI4HuI4n I4HrerparusHoft

AeflTenbHocrr.r qenoro opraHrcMa (fI.K. AHoxuH). llourrr4e - r4HTerparvrBuafl Quszororraa.

@rr3rroJr otkrs, B o3BvAI4MbIX TKAHETZ
XaparrcpzcrlrKa eo:6y4urvrux rnanefi r4 3aKoHhr pznApaxeHvrr vx.3aszcrzN{ocrb orBerHofi pearquu
TKaHV or cr4Jrbr pa3Aporfl4Ters. vt BpeMeHHbrx flapaMerpoB ero Aeficrev:s. Ha rKaHb. Mexanugu
Bo3Ht4KHoBeHraJr 6uonoreuqr4aJroB. Conpeueuurre npeAcraBJreHvr o nreu6pauuofi TeopHH

rrpor4cxo)KAeHl,It noreHrlr4ana rroKor v rroreHrruana Aeitcrsur. Meu6paHuue [opbl 14

rrpoHzrlaeMocrb. Karzfi-uarpzeerrfi Hacoc. Pom uoHoB KanrIILIf, B reHepaqul4 rloreHIIHana

neitcrsvs'
OyurquoHaJrbHoe 3Har{eHr,re HepBHbrx BoJroKoH, oco6ensocrz crpoeHr,rr vt Qz:taoloruqecKlre
ceoftcrsa. llpore4euze HepBHoro r{Mnynbca. @yurcqlroualrbHar la6urusocrr uepnHeft rKaHV.

Yqenue Bne4encroro. YxrolrcKoro o napa6zose. CrpoeHze ra $rasuorofprr HepBHo-MbrrrreqHoro

cr4Harrca. Cusancrr c eneKrpuqecrofi uepe4aveft no:6yN4euzr. SQancu.
Mexauugu r,r oco6enuocrrl crzHanruqecxofi [epeAar{H nos6yx4enuq. MexaFrugN,r ocso6o)KAeHr4t

Me.4llaropoB. Bos6yNaaroIqufi nocrcr,rHarrru.{ecrcprfi rroreHr-(r{an. Bosur.rrcroBeHVe r4Mrrynbca vl

HHTerparlr4r nos6yx4e nr4q B no crc r4Harrrr,rqecKo fi rrrena 6paHe.
@usuororl4qecKl,Ie csoftctsa cKeJIerHbIX MIIIIIq 14 MbrllreqHbrx BoJroKoH. CrpoeHue MbrrrreqHofo
BoJIoKHa. Bos6yx4eHr4e MbrrrreqHoro BoJroKHa. llepe4aua nos6yx4eH:afl.K coKparr.rrenbHoMy



a[Iapary. Mexauoxzrvlr4g MbllreqHorc coKparrleHzfl r4 ero gHeprerl4Ka. Pa6o.rue ABvDKeHvA kI

MeroAhr r{x pervcrp a\vfti. [nrnorpaQur.
,{nurareltubre eAr4Hr'tqbr, r.rx Br4Abr. Pa6ora MbIIxq no o6ecne.reHr.rro rro3br H no ocyqecrBJleHvro

AsuxeHrafi. Czra urrlrq. VronreHr4e npr4 lruureqnofi AerrenbHocrv. llprapo,qa H rloKanusa\r4fl,

yroMneHr4r. Brra-flHne HepBHbrx 14 fyMopanbuux QaxropoB Ha BoccraHoBJleHue pa6orocnoco6uocru
opmHV3Ma nocJre urrrueqsofi Ae.srenbHocrz. AxrzsHuft or4nx, cfioprr4BHa.fl TpeHHpoBKa. CrpoeHze
z oco6esHocrr4 r;ra.rlKr.rx Mbrrrru.

BHYTPEHHq'I CPEAA OPTAHII3MA
OcnoeHrre Qu:uororuqecKze KoHcraHTbr xz4xocrefi nHyrpeHHeft cpeAa opraHu3Ma (rponl, luuQa,
rKaHeBar xra4rocrr) n caMopefynrropHbre MexaHr,r3Mbr rroAAeplKaHur :rkrx KoHcraHT. forrdeocras.
foneorcuneg. O6que npuHrlr,rrrbr, Jrexaqr4e B ocHoBe QynxquonaJrbHbrx cprcreM rtoAAepxaHuq
foMeocra3a Bo BHyrpeHueil cpege opraHil3Ma.
Korn.recrso u cocraB KpoBr4 qeroBeKa. Cocrae rrJra3Mbr. Pom orAeJrbHbrx ee KoMrroHeHToB B

o6ecneqenupr foMeocrarr4qecrofi rpyurquz KpoBr4. Crpoeuue v QusuororzqecKr4e Qynxqun
opr,rrporlr4Tos. (Dr4szorofur 3puTporr33a 14 pa3pyrrreHvq 3pr'trporrr4ros. floHqrrae o6 opr.rrpoHe u ero
HepBHo-ryMoparuuofi perynil\Lrv. Jlefixou, efo crpyKrypa. Jlefir<onoes v efo perynsqr.rfl.
@zszororuqecKlre csoftcrsa z $yHr<qraz orAenbHbrx BrrAoB refiroquroo. JlefiroqurapHar Qoptntyla
KpoBr4. Coepeueunue npeAcraBneHr4.s o clrcreMax v MexaHZ3Max cBeprbrBaHr4r H

rrporr.rBocBeprbrBaHlrr KpoBr4 vtrrxperyrrflrlraq. 3aqnruar. (pyuxqnr KpoBH 14 [oHqrl4e o KJIeroqHoM a

ryMopaJrbHoM ktMMyHr4TeTe.

Pom uepnubrx ra fyMopanbHbrx MexaHr,r3MoB B perynrqur4 KpoBerBopeHr4tr z llepepacnpeAeneHr4.f,
gJIeMeHToB KpoBLI. Polr ceregeHKl4, IreqeHv, KocrHoro Mo3ra, xenyAoqHo-Krlttler{Horo rpaKTa I,r

MexaHr43Max nponeo6pa3oBaHkrs, KpoBerBopeHug. vt AerroHr4poBaHr4r KpoBn. Bssxocrb KpoBr.r 14

Qanropsr ee orpeAenrrcque.
@yHrcqux KpoBr4. HepnHar 14 ryMopanbHa.s perynqqr.u $yHrcqufi rcponz. 3Ha.{euue IJHC n perynqrlur4

fyuxqufi KpoBIr. lloHqtue o $yHnrlnoHaJrbHbrx Ae[o KpoBr4. Cocrae v 3Har{eHr4e nrarra$u.

JlnrraQoo6pa3oBaHrle. JllnrQarzuecKaq cLrcreMa ra lulrQoo6paqeuue.

KPOBOOEPATUEHTTE
3naqeHl4e rcponoo6parqeHvfl. Anfl. opfaHr.r3Ma. Pagsurue yrreH:zr o nponoo6pailIeHr4h. O6qufi nran
crpoeHve anr'apara, rponoo6paqennfl.vr3aKoHoMepHocrl4, KoropbrM oHo [oAr{r4Hqerct.
OcHoeHrre 3aKoHbI fHApoAr4HaMVKvr, npuMeHeHr.re ax Anfl. o6r.f,cHenzu 3aKoHoMepHocreft p:Bu)r<eHkrA

KpoBLI B cocyAax. 3anou llya:e[n.4. JlavruruapHnfiuryp6ytreHrHslfi rox xnAxocrefi.
Crpoeuze n au$$epeHr\vaL\Lrfl. cocyAoB. lanneurae B pa3nr4r{Hbrx orAenax cocyAr4crofo pycna.
flylrconoe AaBneHI4e. MeroAa r.r3MepeHr4r KpoBrHoro 1aBreHyrfl, KpoBoroKa h o6renroe
Ill4pKynl,Ipytouefi KpoB14 B cepAer{Ho-cocygucrofi cucreMe. Mur<poqupKynqur4.fl. Crpoeuue kr

(fynnqur KanvnntpHoro pycna. TpaucnannrrxpHufi o6lreu. Oco6ensocrz pernoHapuofi
aHrIdoapxI4TeKToHI4Kr,r Kartr4nn.spHoro pycna. PegucrusHHe r,r eMKocrHbre cocy4u. Mexaun:vnr
pefynrlrlll4 cocyAt4croro roHyca. BasamHHfi ToHyc cocyAoB v efo HepBHa.f, r,r fyMopanbHas
perynslll4q. Cocy.uocyNI,IBaloulue v cocyAopactrrHpr]orrrr4e HepBbr. Pa6oqaq il peaKTuBHat
rI4 nepeMr.rr. Pe ryrrqu-a o 6r e ua rrr4pKynr4pyro qe fi Kpo B H.

@ynxquonaJlbHble oco6eHHocru KopoHapHoro, Mo3roBofo, ireroqHoro, rropraJlbHofo, [oqeqHofo,
rreqeHoqHofo, KoxHoro nponoo6paqeuua.
Crpoenue cepAIIa v ero ponb B xponoo6parqenuu. HaruerarerbHaq QyHrqrzr cepArla. <3arou
cepAIIa) Crapluura v coBpeMeHHbIe AorronHeHr,r{ K HeMy. BHeuuqs pa6ora cepAqa v ee
eQQeruanHocrr. CtpoeHl4e K fruszororz.s cepAeqHofi vrcrlrqrr. I4uorporuoe cocrorHue cep4euuofi
MbILrtIbI, ero rloKa3arelu (zu4erccu), pom KaJlbqu.rr, KarexoJraMvuoe. CoepeMeHHbre rrpeAcraBneHufl
o MexaHlr3Me 3neKTpoMexaHlrrrecKoro colptrxenuq. JlecrHzqa Eoy4uqa, [ocrsKcrpacrrcronr4qecKa.s
rIoreHIII{aqvJI, 3JleKTpocrt4Mynqqut cepArla. Mervr6paunrrfi noreur\vnn v rroreHuuaJr 1eitcrsufl,
cep,4euuofi MbIIxIIbI. lleftcvlexepnrrfi uoreuqzan. llpoBoAqulaq cvcreMa cepAqa. floHqrrae o6
aApeHeprpF{ecKVX o6pa:onaHuqx cepArla.



Puruuqecrar aKTr4BHocrb pa3nuqHbrx orAenoB cepArla. 3rerrporaparaorpaQnr. Bexropustit auatuz
gneKTpoKapAzorpaMMbr. 3naqeuue crpyKTypHbrx ra QyHrqLroHaJrbHbIX oco6eunocrefi cepAeuHofi

Mbrrxrlbr Anr AeflTenbHocrlr cepArla, KaK eAr4Hofo qenofo. Hepnua.a 14 ryMopanbHaq perynqqlrq

AerreJrbHocTr4 cepArla.
Cep4e.rHo-cocyAucrrrfi rIeHTp npoAonfoBaroro Mo3fa v c[r.rHaJIbHbIe BererarLIBHbIe uefipouu: ttx
cBq3b. Tosuqecrar aKTr.IBHocrb cepAer{Ho-cocyArdcroro rIeHTpa rlpoAonfoBarofo Mo3ra. Polr
Bbrcrrrax orAenoB rleHTpanbHoft uepnuofi cr4creMbr r't KoprllKo-rl4rloraJlaM[qecK[rx MexaHI43MoB B

perynflrlr{r4 AeqrenbHocrr,r cepAerrHo-cocyAucrofi cr4creMbr. PeQnercoreHHble 3oHbI cepAer{Ho-

cocyAracrofi cucreMrr, r4x ponb B noAAepxaHvrv apreppraJrbHoro raBnenns. PeQnerropHbre BIrvflHkrfl

Ha cepAerrHo-cocyAl4crylo cl4creMy.
flpo6lerraa caMoperynflrlr{r,r KpoBrHoro AaBneHuq. VlsNreueHvIfl 4eflTenbHocrl4 cepAeqHo-cocyAIacrofi

crrcreMbr npu Qz:u.recxnx v 3MorluoHanbHbrx HaflpfflteHlzqx, gKcrpeManbHblx cocro{Hl,Iflx.
@yuxqzoHaJrbHbre MeroAbr orleHKrz TpeHr4poBaHHocrr4 cepAer{Ho-cocyAacrofr cplcreMbL

AbIXAHI,IE
Euorrexannra AbrxaHr4q. @u:zororuqecKr4e ocHoBbr, pacr{xuMocrb JrerKr.{x, gnacrr4qecKoe

conporr4BneHr4e .qbrxaHnro. BnyrpprrrJreBpaJrbHoe orpuuareJrbHoe AaBneHLIe Iz ero 3HarIeFIue. Pa6ora

.4brxaTe JrbHbrx Mbrrrrq.

Beurulguprfl JIefKI4x, JrefoqHbre o6rermr rz eMKocrv. HerouoreHHocrb perr4oHapHofi leroqHofi
BeHTraIrflr\vu14 KpoBoroKa. [uuavuuecKrre [oKa3areJrr4 AbrxaHufl. Cocrae u ceoficrsa anbBeon.flpHoro

Bo3Ayxa. Cyp$axraurbr rr r4x ponb Anr anbBeonflpHbrx [poqeccoe rasoo6N4eHa B aJIBBeoJIax.

[u$Syzun rzBoB B JrerKHx. Tpaucuopr 0z u Clz KpoBbro. fasoo6N,reH Mex(Ay JrefKuM]r 14 KpoBbro,

KpoBbro t4 TKaHqMr,r. PeQnelccu peqerrropoB JrefK[x, BepxHrrx AbrxarenbHux nyreft, AbrxarenbHbrx
Mblrrrq, xeMopeqenropoB cocyAoB u Mo3fa, o6ecne.{usarcqr4x perynqq[ro rbrxalons.. Pom
6-rryx4aroqero HepBa B AbrxaHHLr. Calaoperyril\vte. BAoxa 14 BbrAoxa.

I4cropnuecKoe pa3Bvrve rrpeAcrasreHraft o AbrxarenbHoM rleHrpe (pa6omr Mucrascrofo r,r ApyfLtx
oreqecrBeHHbrx yqeHbrx). HefipouHafl opraHr43arlvtfl. AbrxareJrbHoro rIeHTpa. ,{rrxarersHufi qeHrp
KaK MHoroypoBHeBat opraHn3aqr4q. AgroN,Iaruq AbrxarerbHofo rIeHTpa, fr4rrore3br ee o6rscnqroqr4e.
MexaHusN4 nepBoro B.4oxa.

Peryrrqzr AbrxaHzq rtpra nasrureqHofi pa6ore. [slxaHrae [pr4 fr{rroKcnt't vr fuflepoKcr{u.
XapanrepucrvKa nou.srr.rfi Ar4crrHoe (ranepruroe) u amroe. B:aul,loceq3b AbrxaHr4.s c ApyrlrMn
cucTeMaMr.r B opfaHr8Me.

(D I,I3 II O Jr OtLrA IIU IrIE B APE HUq
Polr oreqecrBeHHbrx yr{eHbrx (B.A. Eacoy, LLII. llaeroe, K.M. Bur<or., Ll.fI. PaseHKoe r.r Ap.) B

vsyqeHvr,ul Qusuolorurd rrr4rrleBapeHVJr.

fluraHne I4 perynupylorrll4e cucreMbr opraHz3Ma. (Dyurqnoua rbHas, cr4creMa, onpeAenqrcqas
ypoBeHb nr.rrareJrbHbrx BerrrecrB B opraHlr3Me. @uszorofr4r{ecKrre ocHoBbr rorroAa, alnerr4Ta 14

HacbIIrIeHItr. BuororuqecKz aKTVBHbre BerqecrBa )KenyAor{Ho-KrrlreqHofo rpaKTa (cucrenra API4A)
14 I4x ponb B perynflrlr4lr nr4rr1eBapenpu. CeHsopHoe u uera6oruqecKoe HacbrrqeHr{e. fluqeeofi
IIeHrp. Mero4sr LrccneAoBaHux Qyurcqzft nuqeeapureJrbHoro arrapara.
flurqeeapuremsufi TpaKT r,r rfyuxquoHaJrbHoe 3HaqeHr4e ero qacrefi B npoqecca [nuleBapeHr4q.
flurqenapeHple B rloJlocrv pra. Meto4a vccneAoBaHvr cJrroHHbrx )Kelre3. Cocras cJrroHbr, 3HaqeHve
ee cocraBHsrx vactefi, MexaHrzsN{ ceKperl}rr4 cJrroHbr. Peryrrqua cn}oHoorAereHvr'. Mexasuqecrcue
npoqeccbr. n poronofi roJrocra. flurqesoA z ero fiyHxr1ur.
fluqenapeHze B rloJlocru xenyAKa. Mero4rr vayquanfl. ceKperopHofi Qyuxqnra xenyAKa. Cocras
x(enyAor{Hofo coKa LI 3HaqeHve ero KoMnoHeHToB (QeprraeHrrr, coJrqHaq KucJrora, cnrasr). HepeHrre u
ryMopanbHble MexaHLI3Msr oo:6yN4elanfl v ropMoxeHr4r xenyAor{Hoft cer<peqzu. @asrr xelygovuoft
ceKperlr4r,r.



,{rurarelruafl [eflTenbHocrb xeJryAKa, coBpeMeHHbIe MeroAa ee vccneAoBaHvIfl, Tunbl coKparIIeHVI4,

perynqrlrdr 4nzrarelrHofi Ae.flTenbHocrfi x(enyAKa. BsallNloceqsr MoropI4KLr ]KenyAKa Lr

coKoorAeJreHur. Snaryalrl4t coAepl&IMofo xenyAKa.
Cerperopuar (pyHrqraq loA)KenyAo.rHoft xene3bl. Cocras rloA)KenyAoqHofo coKa 14 3HaqeHI4e ero

KoMnoHeHToB Anfl rrr,rueBapeHr,rr. MexaHusIuIH perynfl\Lrr4 cerpe:ropuofi Ae.srenbHocrll

rroA)KenyAo.ruofi xeresu. O6pasoBaHze v BbrAeJIeHI4e xe;Iqu. 3HaqeHlae )I(eJIqI4 B npoqeccax

ruIrrleBapeHr4r. MexaHusruH o6pa:onauur x{eJIr{I4. Perylxqzr xelueo6pa3oBaHl4t Lr

)r(e Jrqe BbrAe nenus.. llurqe eapeuue n I 2 -nepctHo ft KItIrIKe.

lluqenapeHl4e B ToHKoft z rolcrofi xuurr<ax. Cocrae u csoficrsa Kliller{Horo cora. Kzurequlrfi
xlrMyc, ero ceoficrna. Perylaur,rJr AetrenbHocrr4 )I(eJIe3 KI{treqHLIKa. llolocruoe u laervr6paHHoe

(upuc'renovHoe) [r4rrleBapeHr4e, o6ulas xapaKTepllcrlrKa, 3HaqeHI4e vx B rlt4uleBapeHulr Lr

BcacbrBaHzu; ,{nurarelbHaf, AerrenbHocrb roHKoro Kr.InerIHI4Ka. BltAsl coKpalrleHlnfl ToHKI4x KuIrIoK.

Perylrqrar ABr4rareJrbHoft 4e.arelrHocrrr KrIrIIoK. Oco6eusocrll nl4qeBapeHl4q e roncrofi KLtIrrKe.

flprua.n KurrrKa z 4eQexaqr.rx.
Onsraororufl. Bcac:srBaHtfl.. MeroAsl efo v3yr{eHr4q. Mexanzgurr BcacbIBaHI4t. Oco6ensocru
BcacbrBaHlrg 6elroe, nfl4poB, yrneBoAoB, BoAbr rr corefi. Perynrqlrx BcacbIBaHI4q. @usuororl4qecKoe

3HaqeHve 6arrepzalrHofi tpnopsl B ToJrcrrrx Kr4rrrKax. EaprepHa.a ponb [eqeHl4.

OEMEH BEUIECTB rr SHEP|V[g. TEPMOPErvnflIIr4fl
Sueprerruecrnft o6ueH opraHrr3Ma B floKoe (ocnonuofi o6rraeH). @artopn Ha Hefo BruqloIrlve.

,{uxarelrHlrft rcoe$Quqr4eHT r,r ero r{3MeHeHur. Cneqz$uuecnoe AI4HaMI4qecKoe Aeftcrslae flvtu\v Ha

o6ueg. @uguoloruqecKze flpl,IHrlrdrra KoMneHcaqur.r gHeprervqecKzx 14 nnacrllqecKux 3arpar
(ocHoesr paqr4oHanbHoro nnrauur).
TervrneparypHas TonorpaQur oprauu3Ma qeJroBeKa, ee BeJrr4qI4Ha Ia xore6anza. lIpe4craBJIeHI4e o
(qApe) rE <<o6oloqrce>>. @usuonofllqecKr4e MexaHpr3Mbr [o,4,4ep]KaHl4t orHocLITeJIbHofo rocrotHcrBa
TeMneparypbr.
MexaHvsrv$r reuoo6pasoBaHuq H TennoorAa'tu. XuwnqecKar u $nsnuecKafl Terlnopefyn.flIll4q.

Cauoperylrqur reMrreparypbl reJra. Hepnurre v ryMopanbHble MexaHLI3MbI vIX perynqlll4t4.

AAanraquq opmHrcMa K HLr3KrrM rr BbrcoKr4M TeMrreparypaM oKpyxaroqefi cpeAbl. Mexannsurr
repMoperynil\w npv Su:uuecrcoft pa6ore pasrzvuofi Trxecrll. 3na.{eHze cocyArlcrblx pearquft n

Terlnopefynil\vvt Porlr notoorAeneHl,Iq v rbrxaHnfl, B orAar{e renJla.

BbIAEJIEHIIE
BrrAereuue KaK oAHa us $yHrcquft, o6ecneur4Barout4x [ocroqHcrBo BHyrpeHHefi cpe4u opraHI,BMa.

flourcu, r4x crpoeHze 14 BbrAeJrnTerbHa.s (pyHxqzr. He<ppou r<ar rpynrqvloHaltbHafl eALIHI{qa roqKLI.
Oco6essocru [oqer{Hofo xpoeoo6pauleuz.a, coBpeMeHHhre npeAcraBneHHq o MexaHI,I3Max

no.reo6pasoBaHns.. Kry6ovronar^ Sutrcrpaqus. KauarbrreBaq pea6cop6qr4r 14 ceKpequ.s. MeroAH
orleHKr,r BeJrrrqr{Hbr <punrrpaqr,ru, pea6cop6t\uu u ceKpequv. KoeSOuqueHT or{I4[IeHVt v efo
orrpeAeneHr,re. Ponr noqeK B BbrAeJrr,rrelrsofi (pyHrquu u rroAAepxaHrrl4 ocMorl4r{ecKoro 4aBreHvlfl,,
Kl,IcnorHo-IqeJloqHofo paBHoBecuJr, BoAHofo 6ataruca, Mr4HepanbHofo I't opfaHl4r{ecKofo cocraBa
euyrpeuuefi cpeAbr.

Coepeueuubre npeAcraBrreHnfl o uefiporyuopanbHbrx MexaHv3Max pefynqqnu BbrAenr,rrelurofi u
foMeocrarr4qecroft SyHxquu troqeK. Ycroeuo-pef,nercropnhre H3MeHer.HA AesrerrbHocrr,r [orreK.
O turyput v aHy pr4fl . PeHHH-aH rzoreH3r,rHoBar cr4creMa 14 KpoBrHoe AaBneHue.
MexaHusN,rH caMoperynrrrr,rr ocMoruqecKofo AaBJreHur. XaxAa z coreeofi arrrerlrr.
Srccxperopuar QyHxqur Ko)Kr4 r.r rroroBbrx )r(eJre3. lloroorAereHue. 3rcrperopHar Qyurqrar rreqeHlr,
Jref Kr.rx rr xenyAoqHo -KHrrleqHof o TpaKTa. Mexa gugu Moqer4crryc KaHlrq.

XEJIE3bI BHYTPEHHEI;I CEKPEIII4II. IYMOPAJIbHA,fl PETYJTflIIILf, OYHKIII4fr
fyuopamuar perynrrrr4r $yHxqzrE. Bsororzqecrn aKTuBHrre BerrlecrBa, oflpeAenqrcqr4e
ryMopanbHylo perynqqurc. fopuouarbHas perynrquq. I4croqszxu crrHTe3a ropMoHoB; Xereslr.



[u$(pysnar oHAoKpprHHaq cncreMa. Xul{uqecra.f, xlaccuQuraqur ropMoHoB. CoepeueuHue

npeAcraBneHkrA o MexaH[3Max ssauuo4eficrBvtfl. fopMoHoB c KnerKaMI4-MI4Ir]eHqMu. I-{eurpamHble 14

nepraQepuvecKlle MexaHa3MbI perynflr\vkr Qyuxqvft xene3 nHyrpenuefi ceKpeIII4I'I.

Oco6eHsocru eH4oxpuHuofi perynquurl finsnororuqecKl4x $yurcqrzfi. Conpeueuune
rrpeAcraBne:a:as. o eAprHcrBe uepeHoft r4 oHAoKpI4HHofi perylrquu, uefipoceKpellut. 3uAonpuuuaa

QyHnqur lepe4ueft u sa4ueil 1orreit ruroQusa. fr.rnorararuo-rznoQusapHo-HaAnoqeqHuKoBaq
cr.rcreMa. Il{uronu4uaq )Kere3a r4 ee fopMoHaJrbHat $yurqna. Polr nepe4ueft 4olra runoQu:a e

pefynrrlrdrr Qynrqufi rIrHroBIdAHofi xeresrr.
llapaqurou4AHbre )r(eJre3br t4 r4x ponb B KaJIbIII4eBofi o6ueHe. llo4xelyAor{Hat )KeJIe3a v ee

ropMoHanbHa.a (fynrqu.s. 3uaqeHrae r.rHcynrHa B yfneBoAuofi o6uese. SuAoxpv:errafl. Qynxqza
HaAloqerrHuroe. A4pelnarrvtH, KoprrrKocrepoH, aX [prrpoAa Ia $usuororuqecKoe 3HaqeHI4e. llorosHe
)r(eJre3br ra ux Qynnqvrfl, yqacrve 3HAoKpr4HHbrx )KeJre3 B perynqqllr flracrv.recKl4x, gHepferLMecKlrx

r,I roMeocraruqecKnx lpoqeccoB B opmHil3Me. Yqacrze gHAoKprrHHbIX ]I(eJIe3 B a!..ailTa\vpl

optaHrasMa K Hafpy3KaM, B ToM r{t4cJre K 3KcrpeMaJrbHbrM. Y.{acrue 3HAoKpI4HHrIX xeJle3 B

o6ecle.{eur4r4 penpoAyKTltsHofi <pynrqun opraHI,I3Ma.

BETETATIIBHA,fl HEPBHA.fl CIICTEMA
AHaroN,rI4.Iecrue oco6eHHocrt4 crpoeHr4r orAenoB Bererarl4BHofi HepBHofi ctacreuu. lloH.flrl,Ie o

MeracHMrraru.{ecxofi crzcreMe. Brrcruue orAenbr rrpeAcraBLITeJIbcrBa sererarl4eFlofi HepnHoft

cr,rcreMbr. Pons perurcynrpnoir Qoplraquz, Mo3)r(eqKa r.r Kopbr 6orsnrux nonyurapnfi B peryntllnu
AerreJrbHocrr,r Beferarraeuofi Hepruoft cr4creMbr. Jlnu6uqecrl4e crpyKTypbl Mo3ra 14 I4x poJlb B

perynrrlr4tr BererarvBHbrx Qynrqufi. Ceoficrea BeferarvBHblx faHrltl4eB. Me4zaropu vl

peqerrrr4BHbre cy6crauquu npe- K rrocrraHrJrr4oHapHrlx orAenoB. @I,tgttoloraqecKa.s ponb
BererarlrBHofi Hepnuoft crrcreMbr B perynsrlrlu Qynnquft opfaHr43Ma. BererarueHble IIeHTpanbHbIe I,I

lepra$epzuecKr,re peQner<cu Cuueprrasu n orHocr.rremsrrfi aHTafoHr43M B AeqrenbHocrlr orAenoB
BereraruBHofi uepnHofi cucreMbr (Ha npzrraepe peryrqqr4l4 cepAIIa, )(enyAotrHo-Kla[IeqHoro rpaxra)
A4anraquoHuo-rpoQuqecKoe Brrvtnr^vre BererarllBHofi Hepnnofi czcreMbl (JI.A.Op6elu).
I 1. (Dr.rszoronrx rleHTpalrnofi Hepeuoft ct4creMbl

OcHosnrre grarrbr 3Bonroquv uepnuofi cr4creMbr. Pe$lerropuufi npuHqlrrl Ae.areJlbHocrt4 IIHC.
Marepualucrzqecrcufi xapaKTep pefnexropHofi rcopuu. PeQrexropHafl Aym KaK crpyKTypHat
ocHoBa pe$nerca.
I4nrerpaqrax uepeuofi r4 r4MMyHHoft cucreu. llpzHqzn o6parHofi cBfl3vI B Ae.srenbHocru HepnHoi
cvcTeMbI.

Hefipon KaK crpyKTypHafl eAr4HVrIa I]HC. MeroAa A3yqeHvrfl, uHrerparunHofi AeqrerbHocrl4
ueftpoua. KounepreHTHbre, ALIBepreHTHbre rd KoJrbrleBbre neftpoHHue ueuu IIHC. HeftpoH xar
QynrqaonaJrbHa.rr eAr4Hrrrla UHC. Mexanzgu cktHanrr4r{ecnofi nepe4avu I-{HC. XapanreplrcrvlKa
npecrzHarrrr4qecKr,rx z locrcr.rHarrrrrr{ecKr4x rrpol(eccoB, rpaucueu6paHHble I4oHHbIe roKv, Mecro
Bo3Hr4KHoBeHu.s rroreHrlr,rana aeitcrsut n HefipoHe. Oco6euuocru cusanruqecrcoft [epeAaqr4
nos6yx4eHr,rr u npoBe1eHrs. nos6yN4eHur no ueftpoHHbrM ryrsM IIHC. Me4raaropu IIHC, flBrrelavfl.

oAHocropoHHero rrpoBeAeHrrr ao:6yxAen:afl, rpaucSopuaqzr pr.rrMa ros6yN4eurar.
llpocrpaHcrBe HHar u Bp eMeHHa.s cyMMarlktx nos6yx4e uzr.
I{eHrpanruoe ropMo)r(eHr4e (I4.M. Ceuenoe). OcnoeHHe Qoprr.ru rleHTpanbHoro ropMo)KeHilr.
(Dynrqr,rouaJrbHoe 3HaqeHue ropMo3Hbrx rrpoqeccoB. Topnaosuue Hefipouurre qenra. CorpeMeHHbre
rrpeAcTaBne Hr,r.s o MexaHv 3Max rle HTpanbHo f o TopMo)Ke Hr.rfl .

O6qze lpr,rHqr,rnbr KoopA]rHaqraonsoft AeqrerbHocrr4 IIHC. llpunqur perrr4rrpoKHocrr,r (H.E.
Be4eucxuft, 9. llleppuHrroH), rrpr4Hrlr4rr AoMlrHaHTbr (A.A. Yxrorr.rcrzfi). ConpeneHune
npeAcraBnenra.fl o6 LrHTerparr,rBuofi 4errelbHocrr4 UHC. Heftporeue3 B pa3Br4BarculeMcq r, 3penoM

MO3te.

SlrcnepuueHTaJrbHbre ycnonnope$neKropHbre z enenrpoQr43rrrrecKve MeroAbr v3yqoa:ar QyHnrufi
IIHC.



@II3I,IOJI OIVIA CIIIIHHOTO MO3IA
CrpoeHze pe$lerropHbrx Ayr clrrHaJrbHbrx pe<pnercoe. Pom ceHcopHblx, lpoMexyroqHblx LI

MoropHbrx uefipouoe. O6qrae npvHrlr,rrrbr KoopAr4Harlprn HepBHbIx IIeHrpoB Ha ypoBHe crILIHHofo

Mo3ra. BuAu crrvHaJrbHbrx peQrexcoe.

(DvHKrlr4fl 3AIHETO MO3IA
Berera'rueHrre rleHTpbr. Ha4cerueHTapHbre BlrvtftHvts. npoAonfoBarofo Mo3ra. Cratuqecxue
peQlexcu v nx rleHTpalrnsrfi annapar. lllefiuue u na6upuurHrre peQleKcbl, 4eqepe6paqvoHHafl
purr,rAHocTb

Eynr6apHufi or4el perr4KynrpHofi Qoprraaqvp\ ee HvcxoA.srlr4e r.r BocxoAsn\ve Bnvriru.fl. 3HaqeFlue

perr,rKynqpHbrx MexaHr43MoB B rrogepx€Hltl,r cocro.sHr,rr 6o4pc'rnonaHur. ToHyc cocyAo-

ABrrrareJrbHofo rIeHTpa.

PE@JTEKTOPHA-fl OyHKTIUq CPEAHETO MO3IA
Pols cpeAHero Mo3fa B JroKoMoropHbrx Qynxqzrx opraHr,r3Ma, yqacrl4e cpeAHero Mo3ra B

o cyqecrBneHr,rr,r 3pI4Te JIbHIIX u cn)D(o BrIX pe Qnexcon.

CTPOEHI4E, A<D@EPEHTHbIE II 3O@EPEHTHbIE CBfl3VT MO 3X{EIIKA
Mosxeqroeo-cnr4HaJlbHue a Mo3)KeqKoBo-KopKoBhre B3avMoorHolrleH[t. V.{acrze B peryrsqupl
ABr,rrareJrbHhrx 14 BereraruBHux $yuxqufi. Pom B pefynrrlur4 ABvDnelavrfi u rouyca crererrrofi
MycKynarypbr.

P O JIb EA3AJIbHbIX TAHTJII4EB B I4HTETPAT IIB IIO trT NN STEJIbH O C TII M O 3 f A
Bre4uufi tuap, xBocraroe z .{e.{esuueo6pa3Hoe s!:pa - crpoeHr{e, a$QepeHrHue u e(pQepeHTHbIe

cBfl3vr, QynrcqrzouaJrbHbre oco6esnocru.

cTPvKTvPA tI OyHKIIUII TAJIAMI{IIE CKrrX .gAEP
CnequQuuecKr,re 14 HecnequSnqecKne rApa ranaMyca. Pearqur 'sosreqeHus. Bsaurrao4eficreue
Me)rqy uecneqvrQuqecKrzMr4 sppaMu TanaMyca vr pervrcynflpnofi Qapruaryueir. Perefiuas Qyurqur
TanaMurrecKnx q.4ep. Pols rarauyca B MexaHkr3Max QopvrzponaHraq 6orra.

IIIUOTAJIAMYC
Vqacrue rvnoranaMyca B perynqrlr4r4 BererarlrBHbrx $ynKrlrafi qenoro opmHr,BMa. Polr
fr{noranaMyca n (fopruzpoBaHuu uornnaquft u srvroqufi.
JlIaM6u.{ecxafl cvcreMa v ee y"{acrr,re r QopnrupoBankrv rleJrocrHbrx noBeAeHr{ecxzx pearquft
opraHrrcMa. Crpoenze, aQQepeurnrre, etp$epeHrHue cB.fl3t4 v $yuxquouaJrbHbre csoficrea.
Mrau4arenzgnrrfi rounreKc, neperopoAKa, fktrrrroKaMrr u zx csoficrsa.
Pom ruu6uqecKr,rx crpyKTyp Mo3fa B MexaHr43Me enaoquft.

KOPA B O JIb IIIUX TI O JIY IIIAP I4I;I TO JIOBHOI O MO 3 TA
Oco6enuocru crpoeHl,u pasnllqHbrx ee orAenoB. I-{zroapxureKToHusecK}re yl

Ml,IenoapxureKToHr4trecKue [or.fl. llpoer<quouHble accoulraruBHbre, 3oHbr Kopbr, oco6eHuocrt4 vtx
crpoeHl,It u $ynrqvu. Bu4rt KoHBeprcHrlrau aQ$epeHTHbrx nos6yx.4euuil na uefipouax Kopbr.
OnsuororuqecKl,Ie oco6ennocru crapofi v Hosofi Kopbr 6oluuux noryurapzfi. flpo6nervra

ALIHaMITT{ecrcoft roraru3aqr4vt (pyuxqrafi B Kope 6omuux nonyruapuft. Kopruro-QyfanbHbre Blufllnufl,
Kopbl Ha rIoAKopKoBbIe o6pasonauux. BrHqHae Ha AeqrenbHocrn BHyrpeHHr4x
oprauon.(K.M.Eurcon).
flupauu4uufi routporu arpQepeHrHoro rroroKa. 3rcrpannpaMv1Has, cr4creMa r,r ee lsalrMo4eftcrnue
c nzpauu4uoft.
SlerrpoenqeQanorpa$ut u aHarrv3 oneKTpooHueQanorparrauu (33f). BHssaHHbre noreHrrr4aJrbr

xoprt bolrntrx nonynapufi, unrpogneKTpoAHbrfi ueroA vsyqenktfl, aKTktBHocrlr ueftpouon Kopbr r4.

rroAKopKoBbrx o6pa:onaHufi .



(D rr3 rr o Jr orvrfl , c EHC o PHbIx c rI c TE M (AHAJII43 AT O PO B)
Ceucopurre [poqeccbr rcarc Qopua orpaxeHr,rr o6reKrrasHofi pearsuocrn MLIpa. ,{uanexrurco-
MaTepvanucTl,IqecKoe rloHtTlre o qyBcTBuTeJrbHocTH, orqyqeHutx vt BocnpHtTr{u.
@usprororzqecrufi r4Aeanv3M B orIeHKe Aerre;rbHocrt4 opmHoB r{yBcrB. floH.rtze o

lpyHxqraonalrsofi ruo6umuocrv peqerrropon llonrrr4e o peqenropax v aHanv3aropax. O64ue
rrprrHrlr4nbr <pynrcrlzoHalrHofi opraHr43arlr4pr ceHcopHbrx crrcreM. O6rqaq Su:uororur peqerrropoB.
KlaccnQuxaqur. O6rqrae npeo6pa:onanur cqfHaroB B peqenropax. Csoftcrsa peqenropHofo
rIoreHIII4aJIa. I4vnynscuat aKTHBHocrb. A4auraqua, aQrpepenruar perynsrlr4q. flou.srt,te o
pa3HocrHoM v a6comornonr [opofax. fleplrQepuuecKoe KoAr,rpoBaHr4e. Haupaueunar
qyBcrBuTeJrbHocrb. Peqemunuble [oJIr.
Ouszororur ocHoBHbrx rr4rroB KoIKHrIX. peuenropoB, crarvqecKa.s v AvrllraMla,r'eclrrar
MexaHopeqemlzr. Tervrleparypnas u 6oresaq qyBcrBzreJrbHocrb, JreMHVcKoBbre nyrr4 [poBeAeHr,Iq H

nepepa6orrcu rcoxHofi raufioprvraquz. CnuHo-raraMr4rrecKafl, cvrcrev.a. llo4xopnoBbre 14 KopKoBbre

IIeHTpbI coMaruqecKoi.ryncrnureJrbHocrrr. Koxsufi aHanu3arop, ero crpyKTypala Syuxquu.
Peqentopu necru6yrrpHoro arrapara. @yurqut secru6ynqpHbrx qAep npoAonroBaroro Mo3fa.
Becrz6ynnpHufi rcoHrpoJrb crrrrHaJnuux peQneKcoB. Becrn6yro-Mo3xeqKonue Qyurqr4oHaJrbHbre
orHoIIIeHI,It. Becru6yno-BeferarnBHhre peQrercu. Becru6yno-oKyrroMoropHbre peaKrlna,
nec:ru6yrxpnoft auarzsarop, efo crpyKTypa ra Qynnqrara.
@zsuqecxue xapaKTepvcrvtlrtr 3ByKoBbIx crrrHaJroB. Ezouexasurca u Suzuorofu.fl HapyxHoro,
cpeAHero v BHyrpeHHero yxa. A6conrcruar cnyxoBaq qyBcrBurenbHocrb. A4anraqu.a.
llpoctpaHcrseHurrfi cryx. 3nyrosoi aHarra3arop, ero crpyKTypa ra lpyHxqraz.
fras u efo BcrloMotarelruufi a[napar. @oropeqenqur. llocrpoeHr,re uso6paxeHvfl Ha cerrrarKe.
Arxouo4aqvfl rna3a. KouqeurpuqecKue peqenruBHbre [orq. Hapyxnoe KoJreHqaroe rero. Bucruue
orAenbl spzremuofi cncreMbr v peqerlTllBHhre rroJrfl AereKTopHoro rkrfla, cBeroBa.f,
rlyBcrBl,ITenbHocrb. Octpora 3peluvrs, Ar'r4)Ke*ufl rJruu rr r4x ponb B 3peHur4. I{ee'ronoe 3peH}re H

Teopvtr4 IlBeroolqyqenuq. EI,IHoKynrpHoe 3peHr,re. OrtosHaHue 3pnTeJrbHbrx o6pasoe. 3purelruufi
aHanlnarop, efo crpyKTypa v Qynxqun.
Ceucopuax crlcreMa orlopHo-ABr4rareJrbHofo arffrapara, Peqenropu Mbrrxq u cyxo)Kr4nufi. fauua-
MoropHafl cl4creMa. BocxoA.flurze rryTr4. Hzcxo4rrque Brwrr.Hvrs. Kopruxalrurre MexaHrz3Mbr.
CanIoperyntlll4s MbluertHoro roHyca. flponpraoqenrusHHfi aHanv3arop, ero crpyKTypa u rpynnquu.
Bocnpurrue 3arraxoB, pe(pnexropHar pefynrqu.s o6oHqremnoft syBcrBr4TenbHocrt4. O6onflremHa.f,
al^amarr4fl- Bocnpua'rue cMecn 3arraxoB. Klaccz$zxarlvq 3alaxos. KaqecrBo 3arraxoB z ceoficrsa
MOneKyn naxyql,Ix BerrIecTB.

Crpoeuue BKycoBbIx peuenropoB vt rreHTpanbHbrx orAenoB eryconofi cr4creMbr. OcHosHHe
xapaKTepI,IcrI4KpI BKycoeofi cl4creN4u. Teopur nryconofi peqerrrlr4r4. Bxyc z o6oH.auue, coBpeMeHHbre
npeAcraBneHl4t o MexaHu3Max AeqrenbHocrt4 BKycoBbrx peqenropoB. Br<yconofi aHanrrcarop, ero
crpyKrypa ra Qynrcquu.
I'InrepoqenrusHrrft aHanl43arop. I4urepopeqenropbr pa3nvqHbrx BHyrpeHHr4x opmHoB.
IlepnQepz.recxuit v rpoBoAHl4Konsrfi or4ersr cucreMbr. flo4ropronufi v rcopronufi orAenbr
I4HrepoUe[TrrBHoro aHanl43aropa. B:aunao4eftcrsue Me)rqy gKcrepo- r.t LrHTepopeqenropaMr4.

@I,I3ITOJIOwIfl .BbICIUEIIHEPBHOTZAE.fl TEnbHOCTtI
I,IIefiHue r4croKr4 yqeHr4q I4.lI. llasroBa o Bbrcrrefi HepnHefi AeqrenbHocrr4.
Cloxurre 6esyclonuue peQnexcu (uHcruurru). Vx 6uonoru.recKoe 3HaqeHr4e, MexaHu3Mbr
t4HcrHHKTI,IBHoro IIoBoAeHVJL YcrosHrrfi pe$nerc rar Qopnra npucnoco6 rreHnfl opmHV3Ma K
MeHtBIrIlrMct ycnoBLIJIM cyulecrBoBaHr,rJr. Kraccufuraqux ycnoBHhrx peQnercon. Mero4u
I4ccJIeAoBaHI4q ycnoBHope(pnercropuoft 4exrerEHocrr4 y nfl4BorHbrx r{ qeroBeKa.
Mexanugltu o6pasonauzt ycnoBHblx peQnercoa. CoepelreHHbre reopurd o Mecre 14 MexaHr43Max
3aMbIKaHI{t ycnoBHoro pe$nercca. PeQnerctopHar Ayra ycnoBHoro peQnerca. funoresa
KoHBepreHTHoro 3aMhrKaHVr, ycnoBnoro peQrerca.



flpoqeccu ropMo)KeHH{ B Kope 6olsurnx norryurapufi. EesyclonHoe (aueuruee) z ycnoBHoe

(nHyrpeuuee) roprvroxeuue. Bu4br BHyrpeHHero ropMoxeHl4t. Teopur ycnoBHoro ropMolKeHuJI.

[nnNeuze v esazNloAeficrBr4e rrpoqeccoB nos6yx4euzr 14 TopMo](eHu.fl B Kope 6olrlrzx
nolyurapuft. ArlaluruKo-ct4HTeruqecKar AeqrenbHocrb Kopbl ronoBHoro Mo3ra. ,{uuauuvecxufi
crepeorr4n. 3axon cvJroBbrx orsoruenufi s srrcurefi uepeHoft AetrenbHocru. @asostre qBreHI4q B

Kope 6onrruux nolyruapuft. Conpenrennrre npeAcraBneHl4t o KrerorIHhIX a cuHanrl,IqecKl4x

MexaHr,r3Max ycJloBHoro peQnercca.

Tunrr enctrrefi uepeuofi Ae.flTenbHocrz. Kracculpuxaqux 14 xapaKTepvlcruKa rl4rroB BHA. I4:y'renue
Tt4rroJrofuqecxzx oco6ennocrefi BHI venonera. fIpe4craBJIeHI4e o nepnofi u nropofi cpIrHaJIbHbIX

cvcreMax (Z.fI. flaelon). Cnoeo KaK ((clrrHaJr crrrHaJloB>. PasBurlae a6crpaxrHoro MbIIrIJreHr4fl y
r{eJIoBeKa.

Teopuu cua. AKrusttstir u naccueFrnfi coH (I4.lI. llaeron). (DassI cua. ConpeMeHHbIe rlpeAcraBneHrrt

o Su:zoloruqecKl,tx MexaHIBMax cHa. @usl4ororuqecKr4e MexaHI,I3MbI rI4rIHo3a.

flaMqrr 14 ee 3HaqeHrae n foprrarapoBaHr4r4 rlenocrHbrx npucroco6ureJlbHblx pear<qzfi. BraArt fiaMflTur.

ConpeueuHbre npeAcraBJreHr{fl o MexaHr43Max rraMf,Tpr. Morzealll4t KaK KoMTIoHeHT IrelocrHoft
[oBeAeHqecxofi pearquu. KraccraQvI:rrat\vtfl Morueaqufi. Morunaqz]r Lt 3Molruu.

Polr MeAr,raropoB, rrerrrr4loB, Mo3foc[euuQuuecxux 6errcoe B npoqeccax sHcmeft uepnuofi

AeqTenbHocTr4.
3uoquu KaK KoMnoHeHT rlenocrHbrx rroBeAeHqecKVX pearrrytfi, ax 6uororuqecKat ponr. Teoprzu

euoqufi.
CucreMuaq opfaHl43arluq [oBeAeHqecKI,IX aKToB. Cucreuna.s apxureKToHl4Ka IIeneHanpaBJIeHHoro

rroBe,4eHqecKoro aKTa /lI.K. Anoxutil. Oco6eHHocrt4 srrcrrrefi HepnHofi AetrenbHocru Ha orAeJIbHbIX

3Tarrax oHTofeHerl,IqecKoro u Qzloreuerr4qecKofo pagBvrrnfl. Teopur crlcreMofeHega. Pagsvrne
ueprHofi Aef,TenrHocrr{ B oHTofeHe3e qeJroBeKa.
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lloupocr,t AJrfl iloBTopeltHl

1. llpeAl,rer cbusuo:ronrpr. Ceq:s cfu:uo,rorur,r c Apytr4N414 Irztyr{:tN4u. BnAr,t

$usaonornn. Br,laA o-reLrecrBeuHstx u :apy6er(Hbrx ),qen brx Li pa3Bl,t'rr4e

HayKI4.

2. MeroAlr [gyqeHl{rr clrt,tsrlo,rorau. OcHoeHbre noHn'fr4rl (ru:uolornn-
peryffUl,Iq, folvteoCTa3L{C, peaKTABHOcTb. pe3t'iCTtlBHOCT[', aAaf[Tal{I,Itl,

pe{uerc, crpecc.
3. MeroAr,r nsy.reHt,rx 0ugtao,Torau. foveoc'ra3r4c. N4exaua:H,rbr fo]ueocra3a.

Itprc:rorHo-uenoqHoe paBHoBecue KpoBr{, TeMrreparypbr reJ'ra, ocNrorl4LIecKoe

AaBneH r4e KJreTKIl, t(OHUeHTp auwfl. BeITIeCTB B KpOB r{, r(JreTr(e, Me}KI(JIeTO qHO M

BerqecTBe r4 Apyfr4e rroKa3arenl4 foMeocra3a.
4" Oa:prororas eo36y)KAeHr4r. Heirpou. Oco6enHocrr4 crlloenHfl u cpynr<qun

ne ripoua. f,rna,rur+re KJI erKrl. (Dy u rcr1nlr frr 14 r,r.

5. Otzgfionoruq Bo36yxAeHpIq. Enoelen'rpaqecr(r4e flBJTer-r14rr B r(JrerKax) TKaI]flx.
Me H,r6paHHrrft no're HrIr{ an tro r{ofl . floreu q a au Ae [r c'r s L.t r .

6" @usao,Toruq eos6vxrAeHta1. Er.to:rercr'pLtqecr{ue rlBJreriLrrl r] r(Jre'niilx, 'fritllrrx.
LlsNaeFreFrr{e oner{Tp prqec rrofr eo:6yAavocrr,r rr pr.r eo:6y)r{AeH Lr 14.

7. (lngno,rorurr aog6\/)nAeHLrtr. Bno:rercrpuqecr{Lre rrB-nerr r,rr B rircrriax, Tr{ar'rrTx.

llpoee4enae HepBl-roro uMflynbca. 3arcorLr,t rrl]oBeAer-r14rr eo:6yx4s11afl B

HepBax. f[poee4euue eo:61,x4euar B Mhent{Ht13r,rl]oB:rrJr-rbrx vr

HeMI{eJI}rHI43I4pO B aHI{bt X BO Jr O K r-raX.

B. @Hslaonofa,g Bo36lr')KAeH[f. Eproe,rerrpffqecKlre rrBJTer-rt,tn B r(J]err(ax, Tr{aHrrx.

flapa6r,ro:. Cra4ura napa6nosa.
9. (la:aorofr{a cuHarrca. Ilonrrrlre o cl{Frafice.

It,raccu$raKar{llfl cr{r{arrcoB. Xaparrepr{crr{na xlnvn4lrecKoro r{ 3,TeKTpfrqecr(oro
caHa[ca.

10.@usfionofLrtr Bo36l/)KAer{atr. (Dasuo,Torafl cur{anca. Oco6eHnocl'v c'rlloeLlLlrr r.{

(lyuxqura xrrMprlrec Ko ro c r,iH arrc a. MeAr.raro p b r .

1 I . Ougnolorult cri riailcLr. T-le lter Io- \,n,nue Lut r,rLI

ctaHaflc. MexaHnsNl c)r,rHarrrr.Lecror.i nepeAaLrLr nepBnolo r.i\4rryJtbca.

12. @LtsHor'lor-rlr cuHa[ca. Bo:Svxraarollllre tl

TOpMO3Hbre CnHarCbr.
13.<Drlsp{oJlorl4t eos6y>rc4errLrfl. MruxeqHoe coKpalt1eHr.re. Oco6eHr-rocrr.1 crpoeH}rrr

Mbrurq. CrpoeHne MbtIIreqHoro BoJ'roKHa. Crpoe u ue ca[] rio jvepa. Moroprair
eALiHr{qa.

l 4.cDngnonoftrq Bo36),')KAeH Lrfl . MuuleqHoe co r{palqeu n e. JVIexan u: x,t u srneuuo il ;
coKpaqeHul. Teopr.rfl crioJr b3lrqzx Hureil.

15.(Dlrsnonorrar Bo36yr(AeHlrfl. MrrureqHoe conpaueHfie. BaAr,r corpaulenrzfr
Mbtrxu. I4soroHLi.tecKoe, I43oMer[]HqecKoe. a)/rtco'foHI,tLIecr(oe coripaueFlL{t.
OAuuoqnoe coKpaueHne. Terauycr,r. N4exarLrsrr,t (lopvrrapoBaHL.rt

TeraI{[LlecKHX co ttD aute n n fi .

i6. UliC lioop:1lrurlp-vtorrlrle rl]lrFru.Llr-r,t

cfryHrcqroH[poBaHI.ra UI{C. flpuurqnn;r KoFrBcl]r-euur,r.r t IruucllreFrrtlrLr.
o 6 paruo il c Br3 r.r, c-v6o p 1 r r u ar\LtLr ) Ao ivl r..r H a H'r' r, r .

17.(lLr:ao,rorrax nepsHoti cacre\abr. [ lepsrrsrr) ueFr'r'[]. Clsoricls:r lJellBr-rbrx

qeFrTpoB.



lB.@tagtaorortaq HepBHofr cLacreNau. llpoueccbr ropMo)ner{L{fl n uepanoil cucrexre.

Bu4sr ropMox{eFu4r.
19.(Dr.lsuoJrorprq uepBuor.i cacreN{sr. MeroAst r4ccJreAoBaFrwl I]LfC BrctaA

oreqecrBeHHbrx r,r :apy6ex<Hblx yLIeHbIX B pa3BL{TIze ueilpolorau.
20.(Dasuo,rorta.f, HepeHoil cucreNau. Pe$nex'ropFran reopafl. Pe(r:rerc. BtlArt

pe(r,rerccon.

21. Oco6enFlocrtl crpoeFri.{r 14 0),HruIrau
cnr{HHoro Mo3ra. Perf:reLrropHarr 14 rrpoBoArnrKoBafl clrynrcqr.tr c[!runoro ]vto3fa.

3arcos Ee:ra-Morrarlnn.
22.4>uztro.Jrorrafl Hepenoil cr,rcreMbr. Oco6enHocrl4 c'flloeHr,rfl n (r-r,ur(tlr4t.t 3aAHefo

Mo3ra. (lyuxqr.rra npoAO.JrroBaroro Mo3ra u \,ro3)r{eLrK:I.

23. . Oco6euuocrr4 cllloeHl,rfl u c[r1,1111q4u'

cpeAHefo Mo3fa.

24.(lrlgl{o,[orLrrr Frepeuoi.r cucreNasr. Oco6ennoc'n1 clpoenur n cpyurcrtr4r4 3arlHero
Mo3fa, [poMe)Kyro LIrIofo Mo3fa. fnnoraral,ryc.

25.Qlugr{ororurr Hepnrroff cftcreNar,r. Oco6enuocrr,r crpoeHl{r rr cpyrtr<r1r,ru 3aAI{ero

Mo3ra, KoHe.rHoro Mo3ra. Kopa 6orsurux [onyuapnil r<oueqrroro Mo3ra.
AuarzruKo-cr4HTer[qec Kalt AeqrenbHocrb r(opbr.

26. @ttgrto,Torzq ceHcoprn,rx cp{crel,r. llor-r.qrue o cencopnofi cltcreMe.
Oco6enuocra crpoeHr,rn ceHcopHrIX cI4creM. cDyr.rr<ur,ror{aJTbr-rafl cxeMa
cer{copHoii cacreuur.

27.@asraororIaq celrcopHl,rx cucreN4. Oco6enHocr14 crpoeHilr u cpyunqar,r

eecrr r6yrflpHoro ar r napara.
2B.Ora:uonorar cencopur,Lx cacrev. Oco6enLrocrr4 crpoertLlr Lt Qyrrrtqr.rz

cnlzaqsa; cl4creN4bl.

29. Oco6eLlnocrr,r c'lloerrln r.r cbyr-rrirtr,rr,r

3phrenbHoil cucrelmr.
3 0.(lnsrlororaq ceHco pHbrr cacrela. Colaaro s 14 cr{epar b Frafl c 14 creNr a : MbJ LUeq Ho-

cycraBHar pr 6oneea{ peueH3urr.

3l.OHgrlororafl ceucopHbtx cucrela. CortlaroBHcuel]a,TbHarr crrcreMa. I{ox<uar
peuefiqnrt. Bu4n no]nHbrx peqe[rol]on. Hnlepopeqerr{r4rr.

32. Brcys613^r v o6ortrrrel;uar cficreMa.
Bocnpnnrne BKycoB r,r 3a[axoB.

33. cDLrsraororafl cericoprLbtx cl{crev. PeL{€rrroprrr ceFrcopubrx cr,rcreNr.

Oco6euHocrr4 ax crpoeHurr, dryHrqrzn. B nAr,r peuen'rollos. lto4apoeaFtr4e
r,rn(ropvaur.ra B HepeHori cncreMe.

34.@r,rg[o,rorfitt BFIA. Br,ita4 )i 
LteHLtx B pa3Bt,t1'zc tltt.t:ttor'torua BII{. Pa6olsr

H.f[.flae,rloBa, t4.VLCetreHoBa. Tunsr B[-l/'l .d.Jrr Lre.roBer{z] 14 }rir,llot'ntrtX no
H.fI.flaa,roay.

35.cDr,rgraolort{q BI-li[. I rr II curHarbHbre cuc'r'eNrbr. Tu rrorror-14r B11;if alr
qenoBeKa.

36.Ougl{olorllx B llI. lie:ycnosHopecfJrerr-rollHar Aerrre-rrbHoc-rb. B a4ur

pecp,rexco e. Xap a rrep 14 c'r[r(a 6 e:yc,r o B r-rbl x 1t ecp,r e r<c o n .



37.@r,rgl{olorrrr BFl,t]. VcroeFropecp,rrexropHar rer{TenbHocrb. I{laccuc[rul(auatt
ycnoBHbrx pe$ler<con. Oco6eHHocrlr nurpa6orxu ycJroBHbtx pecp,rettcoe,

cTa4r4v, rrpaBana.

38. (Drlsnororrfl BHI. [.4:yuerlze )/cJroBrn,rx pecprettcon lrl.1 1..l-[aenoBbnvt.

@opl,rupoBaHr4e )/ cnoB I r L, rx pecpner{co B. 3 ua.r eHu e Ao x,{ t{ Ha t{'rb t.

39.Orlguonorn;r BtlJ1. 3 r raqerrae ropMolr{eH 14r{ npr,r yc-rro B t-ropecp,ret<t'opuori

Ae rrreJrbl-r o crr,r. B u.(r, r lo p tr,to>rcen a t t .

40. @HsraoJrof[LrecKae MexaHn3M6r [cr4xr.{L]crcKrlx npoqeccoB. Clpyr('rypa,
MEXAHI,T3MbI. 3FIALIE HI,IE C I TA.

41. (lrrsLIoJlofaqecKl4e MexaHL.r3MbI [cr{xr{Lrecrfl4x npoUeccoB. 3rvoUtaorelII{I]te
crpyKTypbr forroBHoro Mo3ra. 3ua.reHue svor{uft B )np.r3Hr,r qeJroBeKa.

42.@wzworofr{qecKr4e MexaHr43Mbr rrct{xlrqecKtax rtpoueccoB. Mexaur,I3rvta

$opnaapoBanr4fl :rvroqari. @yur<r1uu sruounfi. Berera'rprBFrbre rrporrBneHr4.f,
gl,roqur,i.

43.cDr4guoJrorbr AFIC. Oco6eHnocrr.{ crpoeFn4l r.r cpyr-rrrura14 orleJJolt AI IC.

44.0tvtzwoJrorr4r AHC. Oco6euuocrr.{ crpoeHr,rn r,r cpyHnur,n4 cr,rNrrarr,rLrecr{oro

orAena AHC. A4anrauzonno-rpocpuuecxar cpynLrqran. Onsrrur Op6errr,r-

fennunHcKoro.
45.Ougaororl{r AHC. OcoSeHuocra crpoeHur u cpyrLrcrr414 nallacujvrrar-Lllrecrioro

orAena AHC.
46.@prsLrorortin AI IC]. OcoSennocrr,r crlloerrLrr rr cir1r111ip1lm vreracr,r jvnarLrLrecrioro

ornena AF[C.
47.@wzworroran AHC. faurlan AHC. 3cp$ercropsr r\FIC. Vle4uaropsr AIJC.

IJeHrprr perynnulrrl AI IC.
4 B . @ragnoJToru{ AHC. Heir poryMopan br-rbril nexar-ra3Nr il ep eAaq r,r A HC.
49. Merognr r,r3y.reHnrt AerrreJrbHocrr4

3rrAor(pr4nnofr cucreN,rbr. I{naccrlcf rar(al(r4r 3rt/Ior(plrHHbrx )r{eJre3. Itraccra.{ecKr.{e
H r-r eK,rraccr4rrecK Lr c )KeJl c3 br B r{yrpeFn te I ce r< p e qu n.

50. fopruror.rr,r. l{rraccncpnriarlufl. BnAsr
ropMoHil[tHrIX Aefrclnnft Ha Knerl(y-Mr.{[remr,. cDyrurcqlrm ropN/ror{oB.

Mexauflsmr,r Aefr cr Br{rr ro pMoHoB.

51. Cuc'rex,ta rr,rfloraralr-rrc-r-trocltr,r:t.
fo p Hto rrur. cD n: uol o f u r 

r cc rii.r e rQ (re rcrsr .

52. IJ [rlror;HAuar] r,l rrlll]aullrlonr,rAual
)Ken e3 br. f oplroH r, L . O 14 i il oro f r.{LrecKae o cp cp c' rcrsr.

53. . flo4xe,ryAo.rHafl ineJre:a. ?uAonpr,rLlr.rble
KJr er Kpr XI{T. f op I,r oulr. @r{suo,'rof r4q ecKu e : cp cperr sr .

54. I laanolteqHlrrrr4. [-opH,,ronbl.
(;u: ao,rofr4qecKLr e': cp cf e rcrsr.

55. florossre )r(eJre3bt. fopvronsr.
@ r{ s14oro rr4 qecKr,r e : (i(l e r<rrr.

56. I-lerc,raccL4rrecr{ue )ne.re3rrr 'fr,rN,ryc,

orucla:, noqKlr. f'opvronbl, ropMoHouoAo6ubre Beil(ecl]Ba. @u:no;rofr4qecr(ile
erlic[iexrsr.



57. bl. Sno,ronl.lectiu ari-rr,rBt-u)Le BeluecrBir

H Hrepr,rpyeMble I {llc.
58. f.Celse o crrllecc-peaKut4 14.

EuororuqecKarr ponb crpecca. Cra4un clpecca. Tpua4a crpecca. l-opvot-tt't
aAa[TaULlI4.

59. . Cacrevta fl'r[oranaNtyc-n/Lrocpn:-ropa
HaAnoqeqHr,rnoB B pear Lt3aut{Lr cTpecc-peaKllt4Li.

60.(;t :nororrarr Ko)iu. Oco6eHuocru crpoeHur a cpynnqraL{ Ko)KI4. Vqacrue Koxtpl

B r4MMyHIrbIX peaKI_(LttX.

61 Oagp{ororprq rcorir.r. Ko>Lra Kar{ pelieflTopnoe [oJre. Kon<r-rbre pel1elrropbr: Br4AbI,

cTpoeHr{e.

62.<Dt,tgpronortar Ko)iH. lion<a Kar{ TepMopc'r-ynl'ropttttti oprau. Mexat{Lr3Mr,l

TepMopefyuullLr, ocyuecTBJlfleNIble B ttollie.

63. Oco6esHoc'n4 c'rDoeFllltt t,l

Qyurcuur,r froLleri. l)ery: r r qar BoAr-ro-coJrreBo fo o6v e n a rtoll l{arvr LI.

64.@HsuoJrorr{r NroLreBbrAeJrr4TeJrbFrorT cprc'L-evrrr. llpoqeccr,r (rn,r L,r-paquL,r,

pea6cop6qrlrl, cer{peqr{r,r B noLrKax.

65.Orase{oJrorlrfl MoLrcBbrAcJ,'rflTeJTbrJoir cucrenrsr. Cnnrernqecr(ar c[yi-rnqr.rr rroLreri.

66. {owzuo.rtorra.f, MoqeBbrAeJrr{TeJrE,Hoft cncrervrr,r. Hepnuar, ryN/ropanbHat

perynrqtar MoqeBbrAenr{Tenbsoft cwcreMbr.

61 . Cocrae a cpyurcqua KpoBr,r.

3 parporlramr. feH,touo6nn. l-eNro:rurs.

68. .Ier-rKouh'fbr. Jlerir(our.{-fapLrarr

cf opuyna.,l lefi r<o quro::.

69. . Tpolr6our.rrbr. Cnep.runarcrl(afl r,r

rrpoTr{BocBepTbrBa rcLqirfl c[cTeMa KpoBr.].

70. aHLl3Nra. (Dn:r,r(o-xr,rMnLrecrir4e csclric'r-sa

ItlloBI{. Ocl,rota.recKoc AaBJTer{[e, pl-i, Bfl3nocrb. ArtlaBr]bre llearcur,rri rillollr,r.
E)'c[lepusre cr4cre\r st. .A t n-r4r(oar)/nfl Ltrbt.

7l. l-ervLofloas. Pery-nlqru
reMonoo3a. fpyn n a KpoBr4. llpanra,ra flepen r.{Bartlrr ril]oBr,r.

72. . 3aulnrrrsre cpyHnur4l,r ripoBr.1.

Br,r4sr aMMyH[rrera. T u B,ravrQoqrrbr.
73. Bneuraee (lerovHoe 4urxauue).

lVlexaHasMbl BAoxa-Bbtloxa. {rrxarersr{bre rlerrrpr,r. Pery,rflg.nfi AbrxaHr,rfl.
74. . Tpancnopr ra3oB npoBbro. I{uc,ropo4r-ran

eNrr(ocTb KlloBa.
75. Peryllrinr \4exaHil3tvtoB AbrxaHur.

Hepeuan perynttr(L{fl. B,rflflHae xr.{N{r.{Lrecr(Lrx, (ru:rrLrecr(14x (tar<ropos r{a

llpoqecc Br{e[rHefo Abr xaIII4n.
T6.cDvrzwonorllr Abtxare.rL,qofr cr4creNrbr. .Jleroqrrne o6'beNrbr. )l{l-Jl. coc'rzrB

BAbrxaeMofo I4 Br,t.,llbrxaeMoto Bo3Ayxa.
77. Oco6e.Htlocrtl cl'lloeHlrrr

cetlAIIa. Mnorap4 (nericyc, cfyr-rrcqraoFrs,rrbusrr,r cr,rnru,n-14rI),:arcoFr ((Bce 14.rrr,l

HptLlefo)).



78. . Ceoftcrea cepAua. Anrovtatul,
n o: 6y4r.rir,rocrt,, co K parl,r M ocrb. 3 arco u @p an xa- Crep.lt[I lra.

79. . llpoeo4lrr\at cplcreMa cepAIIa.

3ar<ou facrella.
80. . Mexauu.lecliafl pa6o'la cepAl{a.

CepAeuHr,r[ uzxn. Ocsosusre noria3are,rn pa6orbl cepAlta. IvtOI{, CO, qCC.

Bl. perv:rl[prn pa6o1-br cet]j(ua.
HepeHax 14 ryMopa-rrbl{afl perlrnnuro.

82. LtcreNrL,r. Sltl- - N,tero/-t.

83. ucreMr)r. 3axon;r reNroAr4r-raN{rtq4. 
-fr.tnr,t

ABI4)KeHttfl ItpOBl4 n 4661t1zl-X.

84 q)yrrr(r{r4oFrarblrbre rL{rrbr

cocyAoB. 3aronoH,rellHoc'ru ABt4)KeHrlr trpoBr,r K cellAll)/ (aeuo:nr're cocyAI'I).
85. . Pervl;rtrut KlloBoo6paruesus:

HepBHa{, fyMopan bl{1.fl, i\,1€CTH&f, .

86. . Itpoalnoe AaBneI{LIe. Mero4st
o trp eAene uar. llo xa3 areJl 14 Itp o BtII-Io ro AaBne Hr{fl .

87 . . Jftar,rcpa ta rnvtc[rooSparqenlte.
@yn rc q au,r untrf a'rr.l qectco ii cucreIVr bt.

BB. .l-vvroDarr>rlrrre nJn,rrulrr Fra

cocyAbr. Itpoeruoe AefIO.

89. . Ocrronnbre xulllilrirelllrcr'lnir4
c[creMbr r<poeoo6p aure n ur. @y ur<uproHan bl r an xJraccrl cf n xaqu fl ripo Be r roc rJ btx

cocyAoB.

90. Oa:noror[n nurqesal]crr-n{fl. Tunsr rt14LrleBapetrr{fl (eao:rroqltol{Ho, rto

r4cror{Hr{Kant $epverrron). Mero4sr r{ccneAoLraHftl Ar:lrcrrbFroc'fr.{ }ltlt'f.
91.@asuorornq nuu{esapeFruq. OcHoeubre cpyur<qrar,r oprarroB c14creMbr

trL{U{eBapeHr,r'I.

92.(lu3nororlrr nnu{eeape rr tarr. flprueeaper{ue B poroBofi no,rocrH. Cocran,
cso fi crea cJuoH[,r. Qlepue uru.

93.cDp.r:rr,Lororult nuuleeapcrrrrr. lluqeeapeH14e B )r(en}/AKe. I{ell,rtoLrrrbrrl corc.
<Deplreurrr.

94.@asuorornq np{r(er;apeur..rn. flrarqesapeFu4e B TOr]r{oivr riuL[eLlnr,rrte. L{uueqrrsrri
cor<. @eprteHrbr. VI crt6pauHoe (np acreuolr r-r oe) nu u1e na lreLr H e.

95.Oasaorornfl nau{cBaperrr,rrr. ll.ruleuapeHue n lIBeRaitrla'r'r,rrreLrc'r'rror,i r<ururre.

96.q)usuororurt nlauteeaperran. floAxelyAo.nrafl l(ele:er. lle.rerrr,. [4x l]o;u, rl

tlHUIeBapeHUU.

9T.Oasaororat nuu{eBaperLr,trl. Moropuo-3Ban)/aropHar H ceKperopnar cpvnKqr,rl
x{ITT.

98. @rzsuorornq nt{rueeapeuafl. Pery,rxqrar AerireJrbHocl-lr ollraHoB }KK-f.
Hep aHar, ryMopan b Har peryJrlul,rfl .

99.(lagL{ororlt'I nt{r(eBaperrr.{q. flltqeeapeFrHe B ToJrcroM r{14]rreLrHnrie.

100. O6preH BeLrIecrB. lluranne: riaJrJropnLrecl{ue rcoocf cf r,rqprer{r6r

[urarerbHbrx BeuecrB, HopMbI naralilt{n. llorpe6nenze 6elrcon, }Kr,rpoB,

yrn e BoAoB, Mr.{Hepe-i[ bl{b I x BeLrIecT B, BoA t) r.



101. O6Meu seluecrB. O6nren 6errcoe. A:oracrrdt 6atraruc. Eprolornllecl(atl
rleHHocrb 6enr<oa. @),urcqna 6errcoe. FleAocraror<, ra:6tnor 6elroB B nulrle.
Perynxqnq 6erxoeoro o6lteua.

I02. O6N4eu Beulec're. O6rnreH yrneBoAoB. I4sN,{eueHI4e yrneBoAoB B

opraHrr3Me. @ynrcql{I4 yrneBo4on. Peryntqult yrneBoAHoro o6lresa.
103. O6ueH Beu{ecrB. O6r,,ren nunrrAoB. @yurquu npIrI4AoB. I4x sHa.{eHI4e.

Perynxqz fl. nvr'rlr*oro o6uena.
104. O6\aen nerqecrs. O6rren MrrHeparrbHbrx coJreft w BoAbI. 3uaqenue.

He4ocraron. I,lsSbrrot< corefi u BoAbI B opraHr{3Me.

105. O6nres BeurecrB. Bprralrprsrr. Kraccu$lmaqrax. 3naqenue. Aeara\daHos.
fnnepeuraMr'rHo3.

106. Telrnepar)rpHarr peryrquar. Perynnqr4r reMrieparypBl TeJra LIeJroBeKa.

zsuqecr rre, xr4M wt{ec K[e MexaHr{3MbI Tep Mope fynt L([f .


