MWHUCTEPCTBO 3JIPABOOXPAHEHU S POCCUMCKOW ®EJIEPALIMM
rocyaapcTBeHHoe OoKeTHOE 00pa3oBaTebHOE YUpekKIeHHe

~ BBICLLErO NMPO(eCcCHOHATBHOrO 00pasoBaHus
«CEBEPHBIU T'OCYJIAPCTBEHHBIU MEJUIITUHCKHUU YHUBEPCHUTET»

MunuctepeTBa 3apaBooxpanenus Poccuiickoil Menepauuu

VTBEPXJIAIO

IIpopexrop o HUP, npodeccop
%Zf’ C.H. Manssckas

« Of >'>/ 2076 r.

+

IMPOT'PAMMA
BCTYIIUTEJBHOTI'O 9K3AMEHA B ACITUPAHTYPY

HamnpagneHue Mo AroTOBKH
30.06.01 ®dynaaMenTaabHasi MeIHIHHA

HaIpaBJIeHHOCTD
03.03.01 ®usuoorus

ApXaHresbCcK
2016



1. Paznen nporpammbl. Kpatkoe cogep:xanue

OcHoBHbIe MOHATHS Pu3noa0rHU. PU3MO0JI0THS BO30YIUMBIX TKAHEH

HopmanpHast ¢usmonoruss — Hayka, H3ydarolias IPOLECCHl JKM3HEACATEIBHOCTH 3IJ0pPOBOTO
yenoBeka. [loHaTtue 00 opraHum3Me, COCTaBHBIX €ro 3JIeMEHTaX. YPOBHU MOp(o-(yHKIHOHAIEHON
OpraHu3alMy 4YeloBedeckoro opranusma. Kietka, ee ¢yHkuun. TkaHu opraHusma (SIHUTENIHANbHAas,
COCAMHUTENIbHAS, MBIIIEYHAs M HEPBHAs), UX OCHOBHbIC (YHKIMOHAJIbHBbIE OcCOOeHHOCTH. [loHsATuHe
OpraHa, €ro CTpyKTYpHO-(QYHKIMOHAJbHOH eAMHUIBI opraHa. ®usnonormueckas (yHKOUs, €€ HOpMA.
BsaumooTHOmIEHHE CTPYKTYyphl W (QyHKOMHM. EnuHCTBO OpraHm3ma u BHemHed cpedpl. [lonarue o
BHYTPEHHEH cpesie opraHn3Ma U ee KOMIIOHEHTax (KpoBb, JIuMda, MEeKKIeTouHas KuaAKocTs). [lonsatue o
¢u3nonaornyeckux KoHcTanrax. [IpencraBieHns o MATKHX M KEeCTKUX KoHcTaHTax. [loHsTus romeocrasa,
romeoknHe3a. dusnosnorudyeckas aganTUBHAs peakuus. AHATUTHUYECKUH W CHCTEMHBIA IOAXOABI B
U3ydyeHHH (U3UOJIOTMYECKUX TMpoueccoB u (yHKuuMd. KpaTkas xapakTepuCTHKa 3TalloB pa3BUTHS
HOpPMaJTbHONH  (PU3MOJIOTHU:  DMIIUPHUYECKOTO,  aHATOMO-(PH3MOJOTHIECKOTO,  (PYHKIMOHAIHFHOTO
(mpuHUMTMaTbHAS poib padoT Y.Iapses, P.Jlekapra). CtanoBnenue u passutue ¢pusnonorun B XIX-XX
BB (3HaueHWe Hay4HbIXx pabor ¥Y.lapees, P.Jlexapra, U.Mromnepa, K.bepnapa, 3./{r00ya-Pelimona,
I'T'enemronsma, Y.llleppunartona, Y.KenHona). Bkmag 3apyOeXHBIX M OTEUECTBEHHBIX (DU3UOJIOTOB B
pasBuTHe MUPOBOU ¢usnonorudeckoit Hayku (A.M. Oumomadurckuii, U.T.I" me6os, [.B. OBcsHHUKOB,
HN.M. Ceueno, H.A. Mucnasckuii, W.I1. ITaBnos, H.E.Beenenckuii, A.A. Yxromckuii, A.D.CaMoioB,
JLA.Opbemn, K.M. BbeikoB, 3.A. AcparsH, B.B. Ilapun, B.H. Uepuurosckuii, I'.11. Kocumxwuii, JI.C.
repn, IL.K. Anoxun, I1.B. CumonoB). ®usnomornveckrie OCHOBBI (QyHKIWHA. Pa3mpakuMocTh Kak
OCHOBa peakllMM TKaHW Ha pasapaxkeHue. Kimaccudukanus pasapaxuteneir. [loHsTre BO30yIUMOCTH H
BO30YXJeHMsI. Bo30ykIeHHe W TOPMOXKEHHE KaK JesATeNIbHOE COCTOsSHHWE Bo30yammon TkaHu. Mx
¢usnonornyeckas ponb. Cucremuas opranmsanus ¢yakmuii (W.I1. Ilasmos, 11.K. Anoxwun). IlonsTue
CUCTEMBI. YPOBHH CHUCTEMHOM opranusauuu. Pusnonorudeckas cucrema. lloHarue o perymsanuu
¢yHkuuii. OCHOBHBIE MPUHIMIB (OPMHUPOBAHUS W PpEryMsuuH  (PUINOIOTUUECKUX (YHKIUH: IO
OTKJIOHCHHIO, BO3MYIICHHIO, NPOTHO3UPOBAHUIO. YPOBHM M MEXaHU3Mbl (HEPBHBIN, I'yMOpalbHBIN)
perymsimun ¢pyHkuuii. [IpencraBinenne o caMOperyisLuU IOCTOSHCTBA BHYTPEHHEW Cpelpl OpraHu3Ma.
OynknuoHanpHas cucrema, ee komrnoHeHTH ([1.K.Anoxun). [lonstue cucremooOpasyroiero (akropa.
[IpuHOunel OpraHM3aluM M B3aMMOJACHCTBHS (DYHKIHMOHAJBHBIX CHCTEM. Bo3pacTHble 0COOCHHOCTH
¢dopmupoBanHust u perymsinuu  puznosnornyeckux QyHkumid. CounanbHas 3HAYUMOCTh COBPEMEHHOM
¢uznonoruu. J{nanekTHKO-MaTepuaIuCTHUeCKie OCHOBBI (hruznonoruu. OU3HoIOTHs KaKk HaydHas OCHOBA
MEJIUIUHBI, OIICHKH COCTOSHHUS 37I0POBBSI, (PYHKIIMOHATIBHOTO COCTOSIHUSI 1 PA0OTOCIIOCOOHOCTH YeTIOBEKa.
Crpoenne ¥ ¢yHKIMM OHOJOTMYECKHX MeMOpaH. Buasl TpaHCHOPTHBIX O€NKOB MeMOpaHbI,
KJaccu(uKalyg U CBOMCTBA HOHHBIX KaHAJIOB. McTopusi OTKPBITHS OMO3IEKTPUUYECKUX SIBJICHUH B JKUBBIX
tkausx (JI. TampBanm, 3. [lroOya-Peiimon, K. Marreyun). MemOpaHHblE M HOHHBIE MEXaHU3MBI
MPOMCXOXKIEHUS OWMONOTEHIMAJIOB B IMOKoe. MeToasl perucTpaiud MeMOpaHHBIX ITOTEHIUAJIOB.
dusnonoruueckue CcBoicTBa BO30YAMMBIX TKaHed. Buasl pazgpaxkeHuss BO30YAMMBIX —TKaHEH.
OCoOEHHOCTH MECTHOI'O M PAaCIPOCTPAHSIONIEIOCS MPOIECCOB BO30YKIACHUS. DIIEKTPOPHU3HOIOrHUECKas
XapakTepHUCTHUKa Tporiecca Bo30yxaeHus (A. XomxkuH, A. Xakcnu, b. Karm). [lorennnan geicTBus u ero
¢a3pl. MonHble MexaHH3MBI BO30yKaeHUs. 3MeHEeHUs NPOHMLAEMOCTH KJIETOYHOM MeMOpaHBl NpH
BO30yxAcHUU. Bo30yxkaeHue u BO30yauMocTh. M3MeHeHue BO30YIUMOCTH TIPU  BO30YKICHUH.
XapakTepucTuka pePpakTepPHOCTH M IK3ANbTAIMH. 3aKOHBI pa3ipaKeHHs OJMHOYHBIX M IENIOCTHBIX
BO30YAUMBIX CTPYKTYP: «CHJIBD», «BCE WJIM HUYET0», «CHIIBI-IHTebHOCTHY (Beiica-Jlanuka). [Tonstre o
peobase, XpOHAKCHH, TOJE3HOM BpPEMEHH. 3aKOHBI Pa3IpaKCHUsl HpPU JIEHCTBUU IOCTOSHHOTO TOKa Ha
BO30y/IMMBIE TKaHU: (U3MOJIOTUYECKOTO JIIEKTPOTOHA, IOJIIPHOTO JEHCTBUS IMOCTOSHHOIO TOoKa (O.
[I¢pmorepa). TlonsTne 0 KaT- ¥ aHAIEKTPOTOHE, KAaTOAMYECKON NENpecCud, aHOAHOH SK3aIbTallUH.
[lonstne mapabuosza (H.E.BBemenckwuii), ¢as3sl pazButus napabuosza. M3mMeHeHne BO30YIMMOCTH TKaHU
NpU MEUIEHHOM HapacTaHWH JICTIOJIIPH3YIONIEr0 TOKa, CBOWCTBO akkoMmojanuu. Kiaccudukarms
HEPBHBIX BOJIOKOH. MeEXaHU3Mbl TIPOBEJCHUS BO30YXKICHHS BJIOJNb HEPBHBIX BOJIOKOH. 3aKOHBI
mpoBeneHNsl BO30YXKIEHHA B HepBax. Buupsl mepenaud curHaja MeXIy BO30YyIMMBIMH KIIETKaMH.
[onsitne cunanca. Kiaccudukamus cunarcoB. OyHKIMOHAIBHBIE CBOMCTBA OJJEKTPHUECKHX U
XMMHYECKAX CUHAINCOB. MEXaHW3M Iepe/laud CUTHajJa B XUMHUYECKOM CHHAICEe. BHIbI CHHANTHYECKHX
HellpoMeanaTopoB U HEHpOMOAYIATOpPOB. OCOOCHHOCTH Iepelauyd CUTHala B HEPBHO-MBIIICYHBIX U
LEHTPaJbHBIX CHHAIICAX; B BO30YKIAIOIIMX U TOPMO3HBIX cuHancax. Pusnueckue u (PU3NOIOrHYECKHE
CBOWCTBA CKEJNETHBIX MbII. [lOHATHE JBHraTeNbHOW ENWHHIBI, (UIUOIOTHYECKAE OCOOCHHOCTH
OBICTPBIX U MEJICHHBIX JIBUTATENbHBIX EAUHUL. DJIeKTpoMUorpadus. XapakTepUCTHKa BUIOB U PEXKUMOB
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MBILIEYHOTO COKpaleHus. BpeMeHHOe COOTHOILIeHNE LUKIIA BO30YKICHHS, BO30YIUMOCTH H OAMHOYHOTO
COKpAalICHHUs CKEJIETHOTO MBIIIEYHOIO BOJIOKHA. MeEXaHM3M TETaHWYECKOTO COKpAIleHUs. Y CIOBUA
BO3HMKHOBEHMS ONTUMyMa M neccumyma. OcoOEHHOCTH CTPOEHHUs MEeMOpaHbl M CapKOMEPOB BOJIOKOH
CKEJETHOM MBIIIBI. MeXaHH3M MBIIIEYHOTO COKpAIIEHUA. OJIEKTPOMEXaHHYECKOE CONpSIKEHHUE.
3aBUCUMOCTb CHJIBI COKpAILEHUs] MBILIIBI OT €€ UCXOJHOW JUIMHBI. DHEPreTUKa MBIIIEYHOTO COKPAICHHUS.
[lytn pecunreza AT®. MoOIIHOCTF U €MKOCTb JHEPreTHYECKUX CHucTeM opraHm3ma. DyHKIMoHaIhHAS
crcTeMa SHEPreTHUECKOro oOecleueHHsl MBIIIEYHON nesTenbHocTH. Dusnonornyeckne 0cOOEHHOCTH U
CBOWCTBa TNAJAKHX MbIII. VX 3HayeHWe B MHUOTEHHOW PETYNALMH MOTOPHBIX (D)YHKIUH BHYTPEHHHUX
OpraHoB.

DuU3K0JI0rUs HEHTPAJIbHON HEPBHOM CHCTEMBI

MopdodyHKuroHanbpHAS ~ OpraHM3alds HEHpOHAa Kak eIWHHUIBl  HEPBHOW  CHCTEMBI.
Bo3HUKHOBEHHE JOKaIbHOTO W PACIPOCTPAHSIOMIErocs BO30yXAeHWH B HeWpoHe. HHTerpartuBHas
¢ynkuus HelipoHa. Knaccudukaums HeiiponoB. [loHsTHEe HEHpOHHBIX ceTei, WX TUNBL. biouHo-
MOJYJIbHAsl KOHLEMIUS JeSITeIbHOCTH LIEHTPalbHONM HEpBHOM cucTeMbl. [loHATHE HEPBHOrO IIEHTpa B
LIMPOKOM M Y3KOM CMbIciie cioBa. OU3H0IOrHUecKie CBOMCTBA HEPBHBIX LIEHTPOB. OCHOBHBIC IPUHIIUIIBI
pacnpocTpaHeHus BO30YKIICHHUS B HEPBHBIX LICHTPAX, B HEHPOHHBIX ceTsAX. [[puHIMIIEI KoOOpAMHALIMOHHON
nestenbHoctd LUTHC. PedrexkropHblii NpUHOUN AEATENIBHOCTH HEPBHOW CHCTEMBI W TPUHIUIIBI
peduiexkTopHO#l Teopuu. Pedekc - 0cCHOBHOM MeXaHU3M IPUCIIOCOOUTEIBHOTO pearupoBaHus OpraHu3Ma
Ha W3MEHEHUs YCIOBU BHYTPEHHEW W BHEITHEH cpelbl. 3BEHBS, KOMIIOHEHTH MOP(OIOTHIECKONH OCHOBBI
peduekca c¢ mo3umui  P.Jlekapra u I1.K.Anoxuna. Mopdomoruueckass OCHOBa MPOCTEHIIETO
coMaTHyeckoro peduiekca. [loHsTHE O MPUCTIOCOOMTENBHOM pe3yibTaTe PeQICKTOPHON EeSTEIBHOCTH.
Buner pednexcoB. 3Hauenwe Ttopmokenus B I[HC. MHcropusi oTkpeITHS mepudepuveckoro u
LEHTpaJbHOro TopMokeHHs. @OyHKIUM TOpMOXKEHHMs (3allMTHas M KOOpAMHUpYRomias). Bumsl
LHEHTPATBHOTO TOPMOXKEHUS (IENOJSIPU3ALMOHHOE ¥ TUIEPOJSAPU3AIMOHHOE;, NPECHHANTHYECKOE U
MIOCTCHUHANITHYECKOE; IOCTYIATENbHOE, JaTepalbHOE, BO3BPATHOE, PELIUIIPOKHOE). Y HUTAPHO-XUMUYECKast
n  OMHApHO-XMMHUYECKas TEOPHUM LEHTPAIBHOIO TOPMOXCEHHUS. MeEXaHu3Mbl  B3aMMOJCHCTBHUS
Bo3Oyxaaromux (BIICII) wu  rtopmoszsmmx (TIICII) BiusHuéi Ha  HelipoHe. MexaHU3MBI
JENOJSPU3aLMOHHOT0 (MECCUMAJIbHOTO) W THUIEPIONAPU3aIMOHHOTO TOPMOXKEHUs HelipoHa. Ponb
pazmmunbix otaenoB [{HC B perymsanun ¢usnonorndyeckux ¢yHknwid. AddepeHtHsie, d3QppepeHTHbIe U
accolMaTHUBHBIE O0JIACTH KOpBI TOJIOBHOTO Mo3ra. KomoHkoBas opranuzanus Kopbel. Mppagmanus u
KOHBEPreHIMs BO30YXAEHUH pa3nuyHOW MOAANBHOCTH B Kope. Pomb TOPMO3HBIX HEWPOHOB B
o0ecreyeHn aHAIUTUKO-CUHTETHYECKON JesTeabHOCTH Kophl. Ilmactudanocts kopel (D.A. Acpatsh).
KopkoBo-niogkopkoBble 1 KOPKOBO-BHcLepanbHble B3anMooTHoIeHus (K.M. brikoB). dyHKunoHanbHas
acHMMeTpHsl Tonymapuil y denoBeka. [loHsTwe MblieyHOro TOHYca. PedrekropHas mnpupona u
(yHKLIMOHAIBHOE 3HAYEHUE TOHYCa MBILIL. THIIbI IPONPHOPELIENTOPOB, UX JIOKATU3ALHUS, CTPOCHHE, POJIb
B MOAJICPKAHUU MBILIEYHOro TOHyca. Mopdosoruyeckas OCHOBA CyXOKWJIBHOTO peduiekca. MexaHusm
BO3HUKHOBEHHS U PETYJISAIUN MBIIIEYHOTO TOHYCa Ha CIIMHAJIBHOM YPOBHE (CIIMHAIBHOTO TOHYca). [IyTH n
MEXaHM3MBI BIHUAHUS CTPYKTYp MPOJOJTOBATOrO MO3Ta M MO3K€YKa Ha MBIIIEUYHBIH TOHYC. MeXaHu3M
BO3HHKHOBEHHSI COCTOSIHUS JeLepeOpallMOHHON PUTHIHOCTH (KOHTPAKTHIBHOIO TOHYca) Y OyibOapHOro
XKHUBOTHOTO. CTPYKTYpBI CPETHETO0 MO3Ta, yUacTBYIOIIKE B (JOpMUPOBAHUN Me3dHIIE(PAITNIESCKOTO TOHYCA.
[MnacTuueckuii TOHYC Yy AUPHIE(PATAYECKOTO XHUBOTHOTO. YYacTHEe KOMIIOHEHTOB CTpHAIAILTHIAPHON
CHUCTEMBl M KOpBI OONBIIMX MONYIIApUHA B PETYJSIUMH MBIIIEYHOrO TOHyca. lloHSATHE TOHHYECKOTO
peduiekca. Buasl ToHMuYecKHX peduIeKCOB (CTaTUUECKHME M CTAaTO-KUHETHYECKHE). YCIOBUS HX
BO3HHUKHOBEHHS. Y4YacTHE CTPYKTYp CIIMHHOTO, MMPOJOJTOBATOTO M CPEAHETO MO3Ta B UX OCYIIIECTBICHHH.
ABTOHOMHAsi (BereraTHBHas) HepBHas cucreMa. Ee ¢ynkuun. ®Pusnonorumyeckue 0coOEHHOCTH
CUMIIATHYECKOT0, MApaCUMIATHYECKOTO ¥ METACUMITATUYECKOT0 OT/EJIOB ABTOHOMHON HEPBHOM CHCTEMBI.
OcHOBHBIE BHIBI MEAUATOPOB U perenTopoB. Pons pasnuanbix otaenoB LIHC (cnmHanbHbIX, Oynb0apHBIX,
Me3eHIeQannIeckux IEeHTPOB, TUMOTAIaMyca, MO3XKEUKa, PETUKYJSIPHOH (opmarmu, Kopbl OOJBIIOTO
MO3ra) B peryisiund (yHKIMHA aBTOHOMHOW HEpBHOWM cucTeMbl. lIpenctaBieHne O THITOJOTHYECKHX
OCOOCHHOCTSIX BETE€TaTUBHOW PETrYyJSIMM TeMOAWHAMHUKH. MeToApl OmpeneneHns AUCOYHKIUN
BETeTaTUBHON HEPBHOW CHCTEMBI. THIBI pearnpoBaHUs HA SMOLMOHAIBHYIO Harpy3Ky MO MOKa3aTelsiM
BEreTaTHBHON HEPBHOW CHCTEMBI.

DuU3n0JI0TUA IHAOKPHUHHON CHCTEMBI

OCHOBHBIE KOMITIOHEHTHI DHJOKPUHHOM CHCTEMbI (JOKajdbHas W Ju(Qy3Has >SHIOKPHUHHBIC
cucremsl). [lonsTre xene3 BHyTpeHHEH cekpennu. bruonoTenuunans! rmanyoquToB. CEKpEeTOPHBIN LUKII.
Bungsl xenes BHyTpeHHel cekpenuu. LleHTpanbHeie u nepudepuueckue xene3sl. Paboune cucteMsl xene3
BHYTPECHHEU cexkpenuu (runoranamo-runoduszapHas, CHUMIIaTO-aIpEHAIIOBAs,
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racTpod’HTepONaHKpeaTHueckas, U Ap.). lloHsATHE SHAOKPHUHHOW M HEUPOSHIOKPUHHOM KIETOK. Buis
OMOJIOTMUECKH aKTUBHBIX BEILIECTB: TOPMOHBI, T'OPMOHOIOJOOHBIE IENTHIbl, HEHPOrOPMOHHEI,
HellpoMeauaTopsl, MOAYJIATOPbl. DyHKIMOHAIbHBIE NPU3HAKK T'OPMOHOB, OTJIHYAIOIIME HUX OT APYTHX
OMOJIOTUYECKH aKTUBHBIX BemlecTB. Kiaccudukanuio ropMOHOB: MO XMMHUYECKOH mpupoae (OemkoBo-
NEeNTUAHbIC, CTEPOUIHbIC, MPOM3BOJAHBIE AMHUHOKHCIOT), MO (DYHKIMOHAJIHHOMY NPHU3HAKY (TPOIHBIE,
myckoBble, 3¢ ¢exropHsie). PopMBI Tiepeadn pPeryiupyomuX BINSHANA C MOMOIIBI0 OHMOJOTHYECKH
AKTHBHBIX BELIECTB (ayTOKpWHHAs, M30KPHUHAs, NapaKkpuHHas, SHAOKPHHHAs, HeWpokpuHHAas). CrocoObl
TPaHCIOPTUPOBAHUS TOPMOHOB KpOBBIO. 3HAUEHHE TPAaHCIOpPTa TOPMOHOB B CBS3aHHOM COCTOSIHUU.
MexaHu3MBl JEHCTBHS TOPMOHOB Ha KIICTKH-MHINIEHH (MEMOpPaHHBIHA, ITHTO30JBHO-SACPHBIN). Turmb
(msnonornyeckoro aeiicTeus (MeTaboInIecKuii, MOp(HOTeHETHIECKUH, KHHETHYECKUH, KOPPUTHPYIOIIHN)
W 3HauYeHue TopMoHOB. HepBHas (TpaHc- 1 maparunodusapHas) U ryMopaibHas peryisuus IesTeIbHOCTH
XKeje3 BHyTpeHHEH cekpenuu. Poib OTpuIaTeNnbHBIX OOpaTHBIX CBs3el (YIBTPAKOPOTKUX, KOPOTKHUX,
JUIMHHBIX) B CaMOpPETYJSLMU Kelie3 BHyTpeHHeH cekpeuuu. ['OpMOHBI >kese3 BHYTpPEHHEH CeKpenun
(runoranamyca, runogusa, 3Mudu3a, MUTOBUIHONW, BUIOYKOBOW, MApallMTOBHUAHBIX, MOKETYIO0YHOH,
HA/MTOYCYHUKOB, MOJIOBBIX, MJIALCHTHI), UX BIUSHHE HAa OOMEHHBIE MPOLECCH M (YHKIUH OpraHU3Ma.
Crpecc, MeXaHU3MBI, POJIb B IIpoLieccax xusHeaesTenbHocTu. Posp I'. Cenbe 1 0TEUeCTBEHHBIX YUCHBIX B
pasBuTun yueHuss o crpecce. Crpecc kak ¢asza amantanud. KpaTKoBpeMeHHass W JOJITOBpPEMEHHAs
apanranuu. Kpoccaganranus u e€ poib KIMHUYECKOH MPaKTHKE.

Mertaboanueckue OCHOBBI (pu3nonoruyeckux (pynxuuii. DuU3n0JI0rus
TEPMOperyIsiunu

OOMeH BemecTB — KaK OCHOBHOE YCJIOBHE OOCCIIEUECHHS >KU3HEAEATEIILHOCTH U COXPAaHEHHUS
romeoctasa. [lnacTiuueckas u 3HEpreTHveckasl posib MUTATEIBHBIX BemecTB. [Ipomeccsl acCUMMISIINN U
JUCCUMMJISILIMM BEIeCTB. Perynsauus conep)kaHus MUTATENbHBIX BEIIECTB B OpraHu3Me. JHau€HUE BOJIbI
i opranusma. lIpencraBieHue O peryssiiid BOJHOTO M MHHEPAJbHOTO OOMEHa, CaMOpPETrYJISITOPHOM
NPUHLMIIE 3THX OpoueccoB. Buramuuel, ux 3HaueHue. IIpencraBinenue o0 sHepreTHueckoM OanaHce
oprann3ma. Kamopuyeckass I€HHOCTh pPa3NUYHBIX MNHUTATEIbHBIX BemiecTB. I[IpuHIMIBI OpraHu3aluu
palMOHANBHOTO THUTaHWA. MeToabl NpsAMOM M HenmpsMol (TONHBIM M HENOJHBIA Tra30aHaIu3)
KajgopuMeTpun. [loHATHE KalOpHUECKOW LEHHOCTH, ABIXaTEIbHOTO KO3(Q(UIMEHTa M KaJOPHYECKOro
SKBMBAJICHTa KHCIOPOJA, WX BEIWYMHBI JUISI Pa3HbIX BUAOB OKHCIIEMBIX NHTATENbHBIX BELIECTB.
CyTtounblii 0OMeH u ero coctapisitonue. OCHOBHOW OOMEH, YCIIOBHSI ONpECICHNs OCHOBHOTO OOMEHa,
(dakToppl, BIHMSIONIME HA ero BeiauuuHy. Crenuduueckoe AWHAMUYECKOE NEMCTBHE IHUTATEIbHBIX
BemiecTB. Pabouas npubaBka, pabounii oOMeH. BenrunHa pabodyero oOMeHa Ipy pa3TUYHbBIX BUAAX TPYyIa.
ITonstue Tepmoperyssiuyu. Termonponykuus. Temooraada. ITocTOSHCTBO TeMiiepaTypbl BHYTPEHHEHR
Cpebl OpraHu3Ma, Kak HeoOXOJMMOE YCIIOBHE HOPMAIBHOTO TMPOTEKAHHWS META00JIMYECKUX MPOIIECCOB.
TemmneparypHas cxema Teja, ee cyTodHble koneOanus. Iloiikunorepmus, romoiioTepmusi, ruOepHaIUs.
OyHKIMOHANBHAS CHUCTEMa, obOecredynBaromas IMOJAAepKaHHEe TOCTOSIHCTBA TEMIEpaTyphl BHYTPEHHEH
Cpelbl OpraHn3Ma.

DuU3n0J0rus KPOBU

Ilonstue kpoBH, cucTeMbl KpoBU. KommuecTBO mupKynupyromiei KpoBu, ee coctaB. DyHKIUH
kpoBu. OCHOBHBIE KOHCTaHTHI KpPOBH, WX BeJIMYMHA M (yHKIHMOHaNbHOe 3HadyeHue. [loHsTHe 00
OCMOTHYECKOM JlaBJIeHMH KpoBW. IlpeacraBieHune o0 CcaMOperyjisiTOpHOM NPHHLHUIE MEXaHHU3Ma
MoJIep)KaHus. KOHCTaHT KpoBH. DYHKIMOHANBHBIE CHCTEMBI, OOECeUrBaOmas Mo IepKaHue
noctossHCTBa pH M ocMoTmyeckoro naBieHus kpoBu.lloHsATHe o remonuse, €ro BHAAX M IUIA3MOJIK3E.
@dopMeHHBIE BJIEMEHTHI KPOBH, UX (Qu3HOoNOrnueckoe 3HaueHue. I[loHstne 00 »puTpo-, Jelko- u
TPOMOOIIMTOINO33€, HMX HEPBHOH M TYMOPaJbHOH perynsuud. [eMorioOuH, ero COeJUHEHUs,
¢dyHKIMOHANEHOE 3HaUeHue. JIumda, ee coctaB u pyHkiun. [IpegcraBienue o 3aMUTHON QYHKIIMU KPOBH
W ee TMpOSBICHUSIX (MMMYHHBIE pEakUUH, CBEPThIBAHHE KPOBHM). [pymIbl KpOBH Kak MPOSBICHUS
MMMYHHOHM crnenuduuHOCTH opraHu3ma. PasHoBumHOocTH cucteM rpynn kpoBu (ABO, pesyc —
MIPUHAIEKHOCTD). VX 3HadeHne U aKymepcKoW M XHpyprudeckoil mpaktuku. [Iporecc cBepThiBaHMA
KpoBH (TemocTtas), ero 3HaueHne. OCHOBHbBIE (PAKTOPHI, yUACTBYIOIIME B TPOIIECCE CBEPTHIBAHHUS KPOBH
(TKaHeBBIE, MJIa3MEHHBIE, TPOMOO-, SPUTPO- U JICHKOUUTAPHBIE), UX (DYHKIHOHANBHASI XapaKTepUCTHKA.
[pencrasienue o BHeNIHEH (TKAaHEBOW) U BHYTpeHHEH (KPOBSHOM) CHCTEMax CBEPTHIBAHHS KPOBH, (azax
CBEpPTHIBAHMSI KPOBH, TPOIIECCaX PeTpakuuu U (GuOpuHonmm3a. DakTophl, YCKOPSIOIIUE U 3aMeJIISIOIIIe
cBepTbiBaHuEe KpoBU. [loHsATHE O mepBOM M BTOPOH MNPOTUBOCBEPTHIBAIOIIMX CHCTEMAaxX KpPOBH.
[IpencraBnenne o mpuHUMNAxX WX (QyHKIHOHMpoBaHUs. lIpenctaBieHne o (HyHKUHMOHAIBHOM CHCTEME,
oOecrneunBaromIeil moaAep >kaHrue KUAKOTO COCTOIHUS KpoBU. CBEpTHIBAIOMIAs, TPOTHBOCBEPTHIBAIOIAS U
¢ubpuHOIMTHYECKAs CUCTEMBI KPOBH KaK TJIaBHBIE anmnaparsl peakuuu 3toid Y C.



Du3n00rusi KPOBOOOpaIIeHUs

ITonsiTie (PU3NOJOTHYECKOH CHCTEMBI KpOBOOOpalieHUs (CepACUYHO-COCYAMCTON CHCTEMBI).
Harnerarensnas (HacocHas) dynkuus cepana. Mopdo-QpyHKIHOHAIBHBIE OCOOCHHOCTH OpTaHH3aluu
cepana. Tunnunsle u atunuuHsle (P- u T-xieTkn ) KapAMOMHOLUTHI, MPOBOAMAIIAS CHCTEMa CEpAla,
KJIAITAHHBIN ammapar, mojaocTy cepama. du3udeckue M GU3NOIOTHISCKAE CBOWCTBA CEPACUYHON MBIIIIIEL.
[TonsTHe GYHKUMOHAIBHOTO CUHIUTHUSA Ul cepALa.Bo3HUKHOBEHUE U paclpoCTpaHEHUE BO3OYKIECHUS B
cepaue. ABToMarus, e€ MPUPOAa, LUEHTPBl U TrpagueHT. MoHHbIE MEeXaHH3MbI BO30YKACHUS aTHITMYHBIX
MHOKapIUOLMTOB. MexaHn3Mbl BO3HHUKHOBEHHMsS MEUICHHOM  JHACTOJIMYECKOM  IEMOJApU3aliu.
W3menennss BO30yIMMOCTH NpH BO30YXAECHUM THUIMYHBIX KapAMOMHUOLUTOB. JEKTPOMEXaHHMYECKOE
compsokeHne. Dkcrpacuctona. KommnencatopHas maysa. CepledHbld IHKI, ero (a3oBas CTPYKTypa.
W3meHeHnst TOHyca MBIILIEYHBIX CTEHOK TOJOCTEH cep/ia, U3MEHEHHsI UX 00bEeMOB, NABICHUS KPOBU U
COCTOSIHMSI KJIALIAHHOTO amIapara B pas3iauuHble (as3pl Kapauouukna. IlpencrasneHue o XxpoHo-,6aTMO-
,IPOMO-, UHO- U TOHOTPOMNHBIX dPPeKTax Kak MPOSBICHUIX PEryIATOPHBIX BIMSHHUIA Ha paboTy cepaua.
Buner  perymsumu  cepledHOM  AESTENbHOCTH.  ABTOpPETyJSLMs:  MHOI€HHBIH  (reTepo- U
TOMEOMETPHYECKUH) W HEHPOTCHHBIM MEXaHW3Mbl. 3aKOHOMEPHOCTH IIPOSIBIICHHA MHOTCHHOMH
aBroperymsinun  (3akoH @panka — Crapnmara; 3akoH AHpemna; PUTMOHMHOTPOIHAs 3aBHCHMOCTB).
HepBHBII ¥ TI'yMOpaJIBHBII MEXAHU3MBbI 3KCTPAKAPAUAIBHOM PpEryJsilUd CEPACYHON JACSATEIBHOCTH.
I'ymopasbHble BINSHUS TOPMOHOB, 3JIEKTPOJIMTOB, MEAMATOPOB M JIpYyrux (akTOpoOB Ha MapaMeTpbl
nesitensHOCTH cepana. HepBHas perymsmwst. OCOOSHHOCTH CHMIIATHYECKONM W TMapacHMIATHYECKOH
WHHEPBALlUU CEepAEYHOM MBIIIB. MexaHu3MBbl MapacCUMIATHUYECKUX W CHMIIATUYECKHX BIMSHUN Ha
pabory cepaua. PeduexTopHass perynsums AeATENLHOCTH cepAua. HepBHBIE LEHTPHI peTyIsuu
CEpIEYHOH NIeATeNNbHOCTU. DHAOKPUHHAS (PYHKIUS cepAra. BiusHue aTproHaTpuilypeTHIeCcKoro ImenTHaa
Ha TOHYC COCYJOB W Tpoliecc ModeoOpasoBaHus. DyHKIMOHANBHAS KiacCH(PUKALUS KPOBEHOCHBIX
cocynoB (yIpyropacTsbKUMBIE, PEe3HUCTUBHBIE, OOMEHHBIE, €MKOCTHBbIE, IIyHTHpytomue). OCHOBHBIC
3aKOHBl THAPOAMHAMHMKM M HX HCIIOJIb30BaHME [UIA OOBACHEHMS (QHU3HOJIOTMUECKUX (GYHKIUH |
3aKOHOMEPHOCTEH IBIDKEHHS KpPOBHU MO cocyzam. DakTopbl, 00eCHEeUMBAIOIINE BM)KEHHE KpPOBH IIO
cocynaMm. [lapameTpbl mepudeprudeckoro KpoBooOpaiieHUs (IaBJICHUE KPOBHU, JIMHEHHAas W OObeMHas
CKOPOCTH KPOBOTOKa, BpeMsi Kpyroobopora kposu). VI3MeHeHHE CONPOTUBIICHHS, KPOBSIHOTO JaBJICHHUS U
CKOPOCTH KpOBOTOKa B Pa3iIM4YHBIX y4acTKax COCyAHCTOro pycna. HepBHas, rymopanbHas ¥ MAOTEHHas
perynsims ToHyca cocyaoB. [loHsTHe 0 (6a3albHOM TOHYcCe cocylqa U 00 aBTOPETYISIHH COCYIHCTOTO
toHyca. CocynoJBUraTeNbHbIH TEeHTp (TMPecCOpHBI W JienpeccopHbld oTaenbl). [lepudepudeckue u
LEHTpaJbHBIE BIUSHUS Ha aKTHBHOCTh HEHPOHOB COCYJOJBHIraTEIbHOIO IIEHTpA. ITonsTus
CHUCTOJIMYECKOTO, JHACTOJINYECKOIrO, ITyJIBCOBOTO M CPEIHETO AapTEPUANBHOTO JaBicHHA. DakTopsl,
onpexaenstonme BennuuHy AJl. DyHKIMOHANBHAS CHCTEMa, MOAJEPKHUBAIOIIAs HOPMAIbHBINH YPOBEHBb
apTepuaJIbHOTO JaBieHus. MUKPOLMPKYIISIIUS U €€ POJIb B MEXaHU3Max OOMEHa )KHMJIKOCTU U Pa3InYHbIX
BEIIECTB MEXKTy KPOBBIO M TKaHAMHU. COCyIUCTBI MOAYJIb MUKPOLUMPKYIIAIUH. KanisipHEI KPOBOTOK.
Buasl kammnisipoB. MexaHU3MBI TPaHCKAMMLIIPHOTO 0OMEHa B KalTMUIsipax OOJBIIOTO U MAJOro KPyroB
KpoBoOOpaleHus.. BHemrHre TposiBICHHS JAEATENFHOCTH — cepAna  (9IeKTpHyYecKhe, 3BYKOBBIEC,
Mexaandeckue). Mexanusmsl Bo3HukHOBeHHs D/IC cepama. Teopust DiiHTXOBeHA. METO/IBI perucTpaIim
JNEKTPUYECKUX TIPOSIBICHUN cepaeyHor pesrenbHOocTH. OcHoBHble oTBeAeHus OKI' y dyemoseka
(cranmapTHBIE, YCUIIEHHBIE, Tpy/HbIe). bunonspueie u MoHonosspueie oTBeneHus OKI'. CTpykTypHBIT
ananu3 HopmaibsHoi OKI' Bo I ctanmapTHOM oTBeneHuH. 3yOLbl, KOMIUIEKCHI, MHTEPBAJIbl, CETMEHTBI; HX
BPEMEHHBIE M aMIUIMTYIHBIE XapaKTEPUCTHKH. PacnpocTpaneHne BO30YXICHHS B MHOKapAe (BOJHBI
JIenosipru3annd 1 penosgpusanuu). [loTeHnuansl Ae- W penoispu3alvyd Ha aKTHBHOM DJIEKTPOJE.
Bextopnast Tteopus renesa OKI'. Onextpuueckas och cepaua. @DU3HOIOIMUYECKHE BapHAHTHI €€
pacmioniokeHuss (HOpMajbHOE, TOPU3OHTAIFHOE W BEPTHUKAJbHOE). XapakTepHble MPH3HAKA 3STHX
BapHaHTOB B CTaHAApTHBHIX oTBeAeHusAX. DKI' Tuma «rS» B MpaBbIX I'PyAHBIX, «Rs» B JNEBBIX TPyIHBIX
orBeicHUX. [loHsATHE NepexoaHON 30HbI. MeETOAbl HCCIEN0BAHNS 3BYKOBBIX IPOSIBICHUM AESITEIbHOCTH
cepaua (ayckynbraums, (ponokapauorpadus). [IporcxoxneHne cepAeyHbIX TOHOB, WX BUABI U MeECTa
HAWIYYIIETO BBICHYIIUBaHHA. METO/Ibl HCCIIeOBaHHuS apTepuaibHOro (churmorpadusi) ¥ BEHO3ZHOTO
(pnedorpadus) mynsca. Knuaudeckast oneHka myibca y denoBeka. MeTopl n3MepeHust apTepraIbHOTO
JaBiieHUs KpoBH (IpsMoi U HenpsiMoi). Metoabl PuBa-Pouun n KopoTkoBa, TexHHKa HX NPUMEHEHHS.
[lonsiTve cocynnCTBIX TOHOB, IMPECTABICHUE O MEXaHU3MaX MX BO3HUKHOBEHMs. OIpeneneHne nHaeKca
¢yaknuonanpHbIX  u3MeHeHmid (MMDUW) kak MeTom 3KCIpecc-IMarHOCTHKK COCTOSHHUS  CEepAEYHO-
COCYIUCTOM CHUCTeMBI. MeTon BapwanmuoHHOW mynbcomeTpun. Cratuctmueckmii aHaym3 OKI, ero
WCIIONIb30BAaHUE JJI OLIGHKM XapakTepa pETyJIATOPHBIX BIUSHUM Ha cepaeuHblid putMm. Ceprednas
JeSITeNBbHOCTh TIpH (pu3uueckoid Harpyske. CepjedHblii BEIOPOC — WHTErPaNIbHBINA IMOKa3aTelb PadOThI
cepaua. MexaHu3M U3MEHEHHs CEpAECYHOro BeIOpoca IpH (Gu3nuecKod Harpyske. Vi3aMeHeHue CTpyKTyphl
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CepACYHOTO pUTMa B YCIOBUAX (PU3MYECKH HATPSHKEHHON AeATENbHOCTH. Perysus cocyaucToro Tonyca
npu ¢u3nMueckol Harpy3ke. MexaHH3MBI YCHJICHHS BEHO3HOTO BO3Bpara IpH MBINICYHON paborte
(BEHO3HBIN, MBIMIEYHBIN, JBIXATSIBHBIA “HAcOCHI”). METOMBI OICHKH (DH3UIECKON pabOTOCITIOCOOHOCTH
YelloBeKa Mo IMokasaTessiM padoTel cepana: ['apBapackmii cren-tect, PWC170 (Meronuka mpoBeAcHUS
TECTHPOBAHMUsI, OLICHOYHbIE JaHHBIE JIS JIIOJICH CpeJHEro BO3pacTa).

DuU3n0JI0rus AbIXaHUS

3HaueHWe [JpIXaHUs AN opranu3ma. OCHOBHBIE OJTalbl Ipoliecca. BHemHee AbIXaHue.
buomexannka Bmoxa u BeIoxa. JaBieHne B IIeBpaIbHON MOJIOCTH, €r0 M3MEHEHHUS TIPH BIIOXE U BBIIOXE.
Jlerounsie 00BEMBI W €MKOCTH. Pe3epBHBIE BO3MOKHOCTH CHCTEMBI JbIxaHus. CrnmpoMerpus,
cnuporpadus. CocTaB BIBIXa€MOTO, BBIIBIXAEMOTO M albBEOJSIPHOIO BO3AyXa. AHATOMHYECKOE,
¢usnonornyeckoe H  (YHKUMOHAIBHOE MEPTBBIE MPOCTPAHCTBA. BeHTHUIAIMOHHO-TIEp(y3UHHBIE
KO3 (UIMEHTHI, UX 3HAaYeHHE B KIMHHYECKOW MpakTuke. AsporeMarwdeckuii 6apeep. Anddysnonnas
CHOCOOHOCTh JIETKUX. TpaHCHOpPT ra3oB KpoBblo. ['paduk Amccoumanuu oxcureMorioouHa. ®akTophl,
BIIMSIONIME Ha poliecc 00pa3oBaHMs U IUCCOLMALNN OKCUreMornoouHa. [loHsITre KUCIopoJHOH eMKOCTH
kpoBHu. HocoBoe m poroBoe apixanue, ux ocoOeHHOCTH. DYHKIHMOHANBbHAS CBS3b IMPOIECCOB IBIXAHMUS,
JKEBaHUS W TIoTaHus. PedeBoe npixanue. lloHsATHE MBIXaTENPHOTO LEHTPA B IIUPOKOM M Y3KOM CMBICIIE
cnoBa. [IpencraBieHue O JOKaJIM3allMM M OPraHU3allMU CTPOEHUS JBIXaTEeIbHOrO IIEHTpa B IIHPOKOM
CMBICTE ci0Ba THMBI IbIXaTeNbHBIX HEHPOHOB MPOJOJITOBATOTO MO3Ta, WX aBTOMAaTHA. PoOIb pa3mMdHBIX
PEIenToOpOB U OT/AEIOB JBIXaTeNHHOTO IIEHTpa B MEXaHM3MaX CMeHbl (a3 mpixaHus. lIpexcrasienue o
peryjidauun JblXaHusd IO MPUHOHUILY BO3MYIICHHA W NPUHIOHIY OTKIOHCHUA. 33HII/ITHLIC JAbIXaTCIbHBIC
pediekchl. MexaHW3M MEPBOTO BJ0Xa HOBOPOXKJCHHOTO. [IpIXxaHHe NMPHU MOBBIIICHHOM U MOHWKEHHOM
O6apomerpudeckoM nasiernd. Cxema @Y C, obecrieunBaromiel moaaep >kaHre MOCTOSHCTBA Ta30BOH cpeIbl
opranu3ma. [lpIxaHWe B YCJIOBUSAX BBINOJIHEHUS (u3nueckor Harpy3ku. OleHKa MUHYTHOTO O0ObeMa
IbIXaHus. Perymsiuust JpIXxaHusl TMPH MBIOIEYHOH paboTe (TyMopalibHblE M HEPBHBIE MEXaHU3MBI).
Maxkcumanbaoe motpednenne kucnopona (MIIK). Cesa3p Mexay moTpebiieHneM KHCIOpOoJa W 4acTOTOU
CepIeYHbIX COKparieHnid. McTuHHOe ycToiumBOoe cocTosHue. KucmopomHeii 3ampoc, moTpeOieHne
KHCJIOPOJIa ¥ KHCIIOPOIHBIN JIONT TpH (GU3NIESCKON Harpys3Ke.

DOu3noJ0rusl BbIICJICHHUS

[TonaTue BbIACIEHUS, €TO POJIb B MOAJIEPKAHUUA roMeocTasa. [louka — riaBHBIA BBIAEIUTEIbHBIN
oprad. Mopdo-pyHKIMOHAIbHAS XapaKTePUCTHKA He(pPOHa, OCOOCHHOCTH €ro KPOBOCHA0KCHUS.
Mexann3m KI1y004YKoBOH (hHIbTparuy, ero peryisnus. [leppudnas Moda, oTiandue e€ cocTaBa OT IUIa3MBI
kpoBu. Peabcopbuus. OOs3atenbHas (oOnuratHas) u u3bupatenbHas ((akylbTaTUBHAs) peadCOPOLHSL.
AKTUBHBIE ¥ TIACCHBHBIE TPOLECCHI, JieKalue B ocHoBe peabcopOiun. [loHsATHE MOPOroBBIX U
HEIIOPOIr'OBBIX BEIICCTB. HOBOpOTHO-HpOTHBOTO‘IHBIﬁ MCXaHU3M KOHLCHTpalluKu MOYHU Ha YPOBHE ICTIIN
I'eane u coOuparenpHON TpPyOKH. MexXaHU3MBI peryisiiud Tporecca peadcopOumu. Poib OCHOBHBIX
TYMOpPaJIbHBIX (PaKTOPOB: alIbJOCTEPOHA W aHTHIMYpETHUecKoro ropmoHa. Cekpelusi B IMOYEYHBIX
KaHajbIax. Bropuunas moua. [IpencraBieHne 0 romecTaTUUeCKUX (DYHKIUAX TOYEK (perynsnus o0béma
KUIKOCTH, OCMOTHYECKOTO JaBJICHHUs, KHCIOTHO-OCHOBHOTO PABHOBECHS, KOJIMUECTBA HEOPTAaHUYECKHUX U
OpPraHUYECKUX BEIIECTB, JaBIICHUs KPOBHU, KPOBETBOPEHHS). MeXaHU3M MOYEHCITYCKAHUSI, €r0 PeryJIsIys.

Du3H0I0rus NULIEBAPEHUS

[MumeBapenue, ero 3HadeHue, THMBI U Qopmbl. Heipo-rymopanbHble MeXaHU3MBI TOJOJA |
HACBHIIEHNsI. AHalM3 KOMIIOHEHTOB (YHKIIMOHAILHOW CHCTEMBI TOJJIEPKAHHS TTOCTOSHHOTO YPOBHS
MUTATCIbHBIX BCHICCTB B KPOBHU. 3aKOHOMepHOCTI/I opranuvsanuu ACATCIbHOCTU KETYyJOYHO-KUIISCYHOI'O
TpaKTa Mo NPUHIMITY TUIEBAPUTENHLHOIO KOHBelepa. O01e MpUHIHIIEI HEHpO-TyMOPaIbHOM perysaun
¢GyHKUMI NHIeBapUTEIbHOrO TpakTa. JKeBanue, ero nmpupoja, camoperyiasiaus. OcoOeHHOCTH KEeBaHUS
pu IepEKEBBIBAHUU TUIIA pa3InyHOU KOHCHCTEHIIUH. Mactukanuorpadus, aHaJm3
MacTtukanuorpammbl. CIIIOHOOOpa3oBaHWE U CIHIOHOOTAE]CHHE. HepBHBIE W TyMOpalbHbBIE MEXaHU3MBI
perymsiuud  3TuX  mponeccoB.  Da3pl  CIIOHOOTAETCHHMS,  CIIOHOOTACIMTENBHBIA  peduiekc,
MPUCTIOCOOUTENBHBIA XapakTep CIOHOOTAeNeHus. [oTanue, ero ¢asel u MexaHu3Mmbl. DyHKIUK
xemyaka. KonmngecTBo, cocTaB M CBOMCTBA KENYAOYHOTO COKA. 3HAYEHHE COJISTHOM KHCIOTHI U JAPYTHX
KOMITOHEHTOB JK€IyJO0YHOro coka. da3pl )KemyJOUHON CEKpPENH, UX HEPBHO-TYMOPAIbHBIE MEXAHU3MBI.
[Ipencrasienrne 00 0COOCHHOCTSIX IKCIIEPUMEHTAIBHBIX ONEpalMii Ha KeIyIKe U UX HUCIOJIb30BaHHE IS
M3Y4YEHHUS! HEPBHBIX U T'YMOPAJIBHBIX BIMSHUI Ha CEKPELHIO XKenyaka. MOTOpHas 1eATEIbHOCTh JKelyIKa.
HepBHbie u rymopaibHble (akTOpbl, BIMSIOMIME HA MOTOPHYIO M 3BaKyaTOPHYIO (YHKIHH KeyJlKa.
3HaueHWe W poJb NUILEBAPEHUS B JBEHAALATUNEPCTHOM KuIIKe. DOYHKIUM MOMKEITYA0YHON KEJE3Bl.
KonuyecTBOo, cOCTaB M CBOMCTBAa IOJKEIYJOYHOIO CcokKa. DepMEHThl IOIKEIYJIOYHOIO COKa,
BBIICTISIONINECS B aKTUBHOM COCTOSIHMM M B BUJI€ 3UMOT€HOB. MeXaHM3MBbI PErYISIUN TOKETyI0YHON
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cekpend. KOHTYpBl caMOperyssaiuu CEKpeLHH MOKEIyI04YHOM jKene3bl, uX 3HaueHue. DyHKIUU
neyeHn.)Kemryb, ee KOJIMYECTBO, COCTAB, 3HAUCHHE U MHUIIEBapeHMs. MeXxaHU3MBI JKeT1e00pa3oBaHus,
JEMOHUPOBAaHUA M JKETUYEBBIACICHUS, UX peryasiuusa. KulleyHo-meyeHOUHas PeUupKyISILMS SKEITYHBIX
KHUCJIOT. 3HAUeHUE W POJIb MUILEBapeHHs B TOHKOW KHUIIKe. MexaHH3M 00pa3oBaHHs KUIIEYHOTO COKA.
KonndecTBo, cBOMCTBO, ()epMEHTATUBHBIA COCTAB KHILIEYHOTO COKa. Perymnsims OTAeneHUs] KUILEYHOTO
coka. IlojmocTHOE M MeMOpaHHOE THINEBAPEHNE, X B3AUMOCBSI3b U BEIPAKEHHOCTh B PA3IUYHBIX OTAEIaxX
KEJTyT0YHO-KHUILIEYHOT 0 TpakTa. BHyTpukierounoe numeBapenrue. IMmynokomnerenTHole kinetku KKT.
MoTopHas IesTeIbHOCTh TOHKOH U TOJICTON KHIIKH, €6 0COOCHHOCTH, 3HAYCHNE, MEXaHU3MbI PEeTyIISIHIH.
Oco0eHHOCTH THINEeBapeHUs, 3HaYeHHE MHKpo(Iopsl B 3TOM miportecce. DepMEHTHBIM cOCTaB COKa
TOJICTOM KUIIKHA. AKT Aedexannn Kak KOHEUHBIH pe3yiIbTaT MUIIEBapeH sl B TOJICTOW KHUIKe. BecackiBanwme
MIPOJYKTOB MUILEBAPEHUS B PA3INYHBIX OTJIENaX MULIEBAPUTEIHHOTO TPAKTa, €T0 MEXaHU3MBI.
DuU3M0J0rus CEHCOPHBIX cucTeM. PU3HO0JIOTHSA BbICLIEH HEPBHOM 1eATeJIbHOCTH
[Tonarue cencopHoil cucremsl. I[lonstue anamuszaropa c¢ mno3uuui yudenus W.ILITaBnosa.
CooTHollIeHUE TTOHATUI «CEHCOpHAas cUcTeMay U «aHaiu3aTopy». [lonstue oprana uyscts. [IpencraBnenue
00 OCHOBHBIX ¥ BCIIOMOTATENbHBIX CTPYKTypax oprana d9yBcTB. [loHstne mnepudepudeckoro
(peuienTOpHOTO)  OTHENa CEHCOPHOW  CHCTEMBI, pEIENnTopa, pPEHeNTHBHOIO TIONs  HeWpoHa.
OyHKIIMOHATBHBIE CBOWCTBA M OCOOCHHOCTH PEIENTOPOB: CIEHU(PUYHOCTh, BBICOKAs BO30YAMMOCTS,
HU3Kasi aKKOMOJAIHSA, CIIOCOOHOCTh K aJanTallii,; PUTMHYECKON TeHepaIli WMITYIbCOB BO30YKICHHS.
Krnaccudukamuss penentopoB MO KPUTEPHUAM: pEHENIUA BHYTPEHHUX WM BHEIIHUX pPa3IpakeHuH;
MIPUPOJBI aJ€KBATHOIO pa3IpakKUTeNs; XapakTepa OILYIIEeHUH; MOAAJbHOCTH; TOPOTY pa3Ipa’keHus;
CKOpOCTH aJIanTalliy; CBSI3U PElenTopa ¢ CEHCOPHBIM HEHpOoHOM. MexaHH3M BO30YKICHHS peLenTopa.
PeuentopHsie u renepaTopHble noteHuuansl. KoaupoBanue CUrHaoB B penentopax. OyHKIHOHAIbHbBIE
CBOWCTBA M  OCOOEGHHOCTH  OpraHM3alliil  TNPOBOJAHMKOBOTO  OTHENAa  CEHCOPHOW  CHCTEMBI
(MHOTOYpOBHEBOCTh, MHOTOKAHAIBHOCTh, HAJIMYHE «CCHCOPHBIX BOPOHOK», chenuduyeckue u
Hecneruduueckne MMyTH mnepemaadun wHpopmarmu). [IpencraBineHne o TpexXHEHPOHHON OpraHH3AINN
MIPOBOJHUKOBOTO OTHeNa. YUJacTHe MPOBOJHIKOBOTO OT/IENA B MPOBEIEHUH U mepepadoTke adhepeHTHBIX
BO30YxaeHnH. OCOOCHHOCTH OpraHM3allii KOPKOBOTO OTAETa CEHCOPHOH cucTeMbl. DYHKIIMOHAIBHBIE
pa3nuuus HEWpPOHOB, BXOJMIIMX B COCTAaB pa3HbIX KOPKOBBIX 30H. [IpencraBieHne O MOHO- H
MTOJIMMOJIATTPHOCTH HEHWPOHOB, O MEXaHW3ME B3aMMOJICHCTBHS CEHCOPHBIX CHUCTeM (KOHBEPTeHIHS U
JTUBEPTeHIMS BO30YXIEHHH, JaTepaibHOE U BO3BPAaTHOE TOPMOXKEHHE, MEIHATOPHOE B3aUMO/IEHCTBHE,
CHHTE3 CHHANTHYECKHX pernenTopoB). KomupoBanune wH(pOpMANUK B Pa3IWYHBIX OTAENAX CEHCOPHBIX
cucteM. COOTHOIIEHWE WHTEHCHBHOCTH pa3[paXeHWs W WHTEHCUBHOCTH OIIylieHHs. 3akoH Bebepa-
@®exnepa. OCHOBHBIE CIIOCOOBI PETYIHPOBAHUS JICATEIBHOCTH CEHCOPHBIX CHCTEM Ha OCHOBE
WCTIONB30BaHMS Pa3HBIX (OPM TOPMOXKEHHS HHCXOMSANIMX BIMSHUN OT BBIIICIEKANIMX OTICIOB K
HkenexammmM. llorarne QyHKIIMOHATLHOW MOOWIBLHOCTH. AjamTtaiusi CEHCOpPHBIX cucteM. Mopdo-
(hyHKIIMOHABHAS XapaKTEPUCTHKA OT/EIOB 3PHUTENBHOI CeHCOpHOW cuctembl. [loHsTHE TONS 3peHus U
OCTPOTHI 3peHus. MeToabl ux omnpezeneHus. [loHsaTHE pedpakiuy, aKKOMOJAIMHA M aJallTaldy IJa3a.
MexaHu3MBl 3THX TPOIECCOB, WX aHOMaliMM (aCTUTMATU3M, OJM30PYKOCTb, JalbHO30PKOCTD,
npecOnonus). 3paykoBbld peduiekc. MexXaHuW3Mbl peleniuu U BOCTpHUATHS IBeTa. OCHOBHBIE BHIBI
HapymeHus: BoclpusaTus nBera. ClyxoBas CEHCOpHas cHcTeMa. 3BYKOYJIABIHMBAaIOLIHEe 00pa30BaHHS,
3BYKOIPOBOASIIME MTYTH U 3ByKOBOCIIPMHUMAIOLIUAN anmnapar CIIyX0BOH CEHCOPHOU cucTeMbl. MexaHHU3Mbl
peuenuuu 3Byka. buHaypanbHblid ciryX. MeTolpl HCCle0BaHMsl CIIyXOBOM CEeHCOpHON cuctembl. OOmas
Mopdoornueckas u (GyHKIIMOHAIBHAS OPTaHU3aIlMs OTACIIOB KOXHOW CEHCOPHOW CUCTEMBI. TaKTHIIbHAsS
W TeMIlepaTypHasi CEHCOPHbIE CHCTEMBI KaK ee KOMIOHEHThI. Kitaccudukanusi TAKTHIIBHBIX PEENTOpPOB,
UX CTPYKTYPHO-(pYHKIMOHAJbHBIE pa3auyus. MeToapl MCCIel0BaHUS TAaKTHIILHONH CEHCOPHOWH CHCTEMBI.
[lonssiTve  MpPOCTPaHCTBEHHOIO ~ TOpPOra  TAKTWIBHOW  UYYBCTBHTEIBHOCTH. Knaccudpukanms
TepMopenenTopoB. MeTonbl  UCCIENOBaHUS  TEMIEPATYPHOH CEHCOPHOM  CHCTEMBI. O6mras
Mopdonorudeckas U (yHKIIMOHANBHAS OpraHU3aIMs OT/CIIOB BKYCOBOIM CEHCOPHOW CHCTEMBI. Pernentopsl
BKYCOBOW CEHCOPHOH cHCTeMBI. BKkycoBas mouka, BKyCOBbIE COCOUKH. BHJIBI BKYCOBBIX COCOUKOB fA3BIKA.
MexaHnu3aM peueniuu U BOCHPUATHS BKyca. MeTOJbl HCCIIEIOBaHUS BKYCOBOW CEHCOPHON CHUCTEMBI
(rycrometpusi W (QyHKIHMOHATbHASE MOOWIBHOCTR). OOmas Mopdonorumueckas ¥ (yHKIIMOHATbHAS
OpraHu3anys OTAEJIOB OOOHSATEIBLHON CEHCOPHOH cHCTEeMBbl. MeXaHU3M pelenuyd U BOCIPHUITHS 3araxa.
MerToabl uccienoBaHusl 0OOHATENBHOW CEHCOPHOM cucteMbl (onbdakToMeTpus). Ponbs B3amMoneiicTBus
OOOHSITENIFHONH M JIPYTMX CEHCOPHBIX CHCTEM B (POPMHUPOBAHMHU BKYCOBBIX omnymieHuil. [lonstue BH/I.
[IpencraBnenne o nposiBienusx BHJI (BpokaeHHBIX M TpHOOpPETEHHBIX (hopMax MOBENEHUS, BBICIINX
ncuxuueckux QyHkuusx). Ilonstue ycnoBHoro peduiexca. McTopus OTKPBITHS YCIOBHBIX pedIIeKCOB.
3navyenne pabor M.I1.I1aBnoBa u ero mocienoBaTeneil B CO3AaHUM yueHHsS 00 YCIOBHBIX pediekcax u
¢usnonornu BH/I. CpaBuuTeNbHAS XapaKTEPUCTHKA YCIOBHBIX M 0€3YCIOBHBIX pediickcoB. 3HaUYeHHE
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YCIOBHBIX Pe(ICEKCOB B IPUCIIOCOOICHUY JKUBOTHBIX U YEJIOBEKA K YCIOBHSIM CyIlecTBoBaHuA. [IpaBuna u
CTaJM BBIPAOOTKH YCIOBHBIX pediekcoB. Kiaccnpukanus yciaoBHBIX pedIeKCOB IO KPUTEPHUSIM:
COOTHOIIEHHS TPUPOABI YCIOBHOTO M OE3YCIOBHOTO pa3ipakuTenel (HaTypallbHble M MCKYCCTBEHHBIE);
OMOJIOTUYECKON 3HAYMMOCTU 0€3yCIOBHOIO pasApakuTensi (NMHIIEBble, 0OOPOHHUTENbHBIE U Ap.); BHIA
pELenTopoB, BO30YKIAEMbIX YCIOBHBIM pasfpakuTeleM (3BYKOBBIC, CBETOBBIE M T.[.); OTHOIICHHMS
YCJIOBHOI'O pa3lpaXUTelsi K IEepBOM WIM BTOPOH CUTHAJIBHBIM CHCTEMaM; CJIOXHOCTH YCIOBHOI'O
peduexca (pednexcer 1, 2, 3 W T.I. TOPAOKOB); XapakTepa HM3MEHEHHs IEATEIbHOCTH OpraHh3Ma
(IoNIOKUTENbHBIE, OTPHUIATENIbHBIC); COOTHOLICHHUS BPEMEHH JICHCTBUSI YCIOBHOTO M 0E3YyCIIOBHOTO
pazmpaxkuTeneil (HaaMJHBIE, 3ama3fplBaromme, cienoBsie). [loHsTne BpeMeHHOH cBs3u. [laBioBckue u
COBpEMEHHBIE TMPEJACTABICHUS 00 VYpPOBHSAX JIOKAIHM3AIlMA BPEMEHHOW CBSI3M M MeXaHW3Max ee
obpazoBanus. Topmoxenue B BHJI, ero Buapl: Oe3ycioBHOE (3ampenefbHOE M BHEIIHEE), YCIOBHOE
(yracarenpHoe, muddepeHINpPOBaHHOE, YCIOBHBIA  TOPMO3,  3ala3[bIBAalOIIee), YCIOBHS WX
BO3HHKHOBeHHUs. COBpPEMEHHOE TIPEICTaBICHHE O MexXaHn3Mmax TopMokeHns B BHJI. 3madenwme
TOPMOXEHHUSI YCIOBHBIX Pe(ICKCOB Ui OpraHU3alMy IMPHCIOCOOMTETHLHON AEATENT HOCTH YeJIOBEKa.
[onstne tTuna BHJL (mo W.IL. IlaBnoBy). Knaccudukanus u xapaktepuctuka tunos BH/I. Pons tumnos
BH/I u apyrux HHIMBUIYaJIbHO-TUIOJOTMYECKUX XApAaKTEPUCTUK YEJIOBEKA B  peald3aluu
MPUCIIOCOOUTENBHON JAeATENbHOCTH. [IOHATUS TCHXMKM W BBICIIMX TCHUXWYECKUX (QyHKImMHA. Buist
OCHOBHBIX TICUXHYECKHX (yHKIMHA (OHIylIeHHe, BOCHPUSATHE, NPEICTaBICHHE, BHUMaHHE, 3MOIIMS,
MOTHBAIHA, TaMsTh, PedYb, MEIIIICHHE, co3HaHue). [lonarne omrymenus. IlpencraBmenme o mpupome
omymenus. Ilonstue Bocmpusitus. IlpencraBneHue o ero mexanusme. I[lonstue BHHMaHUs. Buuel
BHUMaHus. [IpencraBienue o MmexaHu3mMax BHUMaHUs ¢ no3uumii [laBnoBa, YXTOMCKOrO U COBPEMEHHOMN
Hayku. DOuznonornveckrne KoppensTel BHUMaHUs. [loHstne mortmBanuu. Kimaccudukarus MOTHBAIHA.
[IpencraBnenne o MexaHU3Me WX BOSHUKHOBEHHUS. PoJb B 3TOM Ipoliecce runoTanaMyca U KOpbl OOIBIITNX
nonywmapuid. [Tonstue amouuun. Buasl smonuii. Ilpencrapienne 0 MeEXaHU3ME UX BO3HUKHOBEHHUS. Poib
Pa3NUYHBIX CTPYKTYp Mo3ra B ()OPMHPOBAHUHM 3MOIMOHAIBHBIX COCTOSHHWH. 3HaueHWe SMOLMH ISt
opranuzauuu noBeaeHus. Ilonstue mnamsatu. Bunel nmamsatu. IlpencraBieHue o MexaHU3Max
KpaTKOBPEMEHHOH U AOATOBpeMeHHOH namsaTu. [lonstre mpinuienus. Buasl MpliuieHus. Ponb pa3nuyHbix
CTPYKTYp MO3ra B peaji3alyy Ipoliecca MbIIUIeHHs. Pa3BuTre abCTpakTHOTO MBIIUICHUS! B OHTOTEHE3e
yenoBeka. llonste peun. Bumpl peun un ¢yHkmum peun. llpencraBmeHue o MexXaHHW3Max pedH,
(hYHKIIMOHATBHON acCHMMETPHH KOPBI OONBIINX TMONYIMIApUH TOJIOBHOTO MO3Ta, CBA3aHHOW C Pa3BHTHEM
peun y udenoBeka. [lonstue coznanus. llpencraBieHue o Mmoja- U CBEPXCO3HAHWH, UX COOTHOIIEHUH C
co3HaHueM. [IpencraBneHrne o (PU3HOIOTHUECKUX M TCHXO-(PHU3HOIOTHYECKUX METOJaX HCCIEIOBaHUS
ncuxudeckux  QyHknuid. [loHsSTHE O I1eNeHanpaBIeHHOM TOBEACHWHA. AHANH3 KOMIIOHEHTOB
(YHKIIMOHANBEHOW CHUCTEMBI MOBEJIEHUYECKOTO aKTa.. BHOJIOTMYECKH U COIUANbHO JeTepPMUHHPOBAaHHbBIE
BUJBI II€JICHANpPABICHHOW nesTenbHOCTH. IlpencraBieHue o Tpyae Kak o0 OJHOM W3 MPOSBICHUN
LIEJICHAIIPABICHHON JIEATEIbHOCTH uesoBeka. «KBaHThI» MOBeAEHUs Kak 3Tambl AesTenbHocTd. [loHsTue
0oxm, Homunenmua. Mecto O6omu B DYC coxpaHeHHs NEIOCTHOCTH opraHuzMa. DyHkmuud Oouw.
Knaccudukamus Oomu. Mopdo-pyHKiIMOHaIbHAS XapaKTEPUCTHKA OTICIOB OOJICBOW CEHCOPHOU
cuctemsl. [IpeacraBnenne o TeOpusX MeXaHW3Ma BOZHUKHOBEHUsI 00 (MHTEHCUBHOCTH, CHHXPOHHU3AIIUU
ad(hepeHTHOro MOTOKA, CHENU(PUIHOCTHA, BOPOTHOTO KOHTPOJIS, TeHEpaTOpoB). bok Kak WHTErpaTuBHAs
peakims opraHu3Ma Ha TMOBpEXAarollee BO3JACHCTBHE paszlpaxurens. KoOMIIOHEHTH 00JieBOW peakiny.
Pone Tamamyca u KOpbl OOJIBIIMX MOJNYIIAPUKA TOJOBHOTO MO3Ta B MHTETpalyd W aHalu3e 00JEeBOTO
B030yxaeHus. CeHCOPHO-TUCKPUMUHATHBHBIN M CEMAaHTHUYECKUH aHaJN3 TIOBPEXKIAIOIETO BO3IEHCTBHUSL.
[Nousitus anTHHONMLIETIIIUK U aHTHHOIMIIENTUBHOM cucTeMbl (AHIIC). Kommonentsl u pynkiuu AHILIC.
VYpoeau AHIIC: cuctemMa HUCXOJSIIETO TOPMO3HOIO KOHTPOISl MEPBUYHBIX ad(EpeHTOB W IEPBBIX
peNeWHBIX  siAep;  JIMMOMKO-THIIOTAIAMUYECKHA  ypOBEHb, KOPKOBBIH  ypOBEHb  (BTOpWUYHAS
COMAaTOCEHCOpHast U opOUTO-PppoHTaNIBbHAS 001acTH KOpBl OoNbIIMX Hodymapuit). Helipoxumuueckue u
Herpodusnonornyeckue Mmexanusmbl AHIIC. TIpecuHantryeckue W MOCTCHHANITHYECCKUE U3MEHEHHS TIPU
aktuBanuun  AHIIC. [lonstne OomneBoro mopora. Ausromerpus. @OusznogoruyecKkre OCHOBEI
o6e30omuBanus. llonste ¢yHkuMOHANIBHOTO cocTosiHUA. CrHocoOBl  OLEHKH  (DYHKIMOHAJIBHOTO
coctosiHusl. ONTUMANBHBI YPOBEHb (YHKIMOHAIBHOTO COCTOSHUS. HHIUBHIyandbHBIE pPa3Uudsl B
(YHKIIMOHAIBHBIX ~ COCTOSIHMSAX.  Perymsuuss  (QyHKIMOHAIBHBIX  COCTOsHUH. CBsi3b  ypOBHS
(YHKLIMOHAIBHOTO  COCTOAHUSL C  3()(QEKTUBHOCTHIO M  NPOAYKTUBHOCTBIO  LiEJIEHANpPaBJICHHOM
nesTenbHOCTH. (DYHKIMOHAJIBHOE COCTOSIHME YEJIOBEKA B YCIOBHUSX SMOLMOHAIBHO HAIPSHKEHHOU
nesitennbHOCcTH. OcoOeHHOCTH POPMUPOBAHHS APXUTEKTOHHUKH IIEJICHANIPABICHHOTO MMOBEIEHUYECKOTO aKTa
npu QU3MYECKH HanpsbKeHHOH aestensHOCTH. [loHsTne m BuAbl usnyeckoit Harpy3ku. OcoOeHHOCTH
TPYAOBOU NESATEIBHOCTH B YCJOBUSIX COBPEMEHHOTO MPOM3BOACTBA (THIIOKMHE3WS, MOHOTOHHBIH TPYX).
[lonsiTe m BUABI MOHOTOHHOTO Tpyaa. OcobeHHOCTH (YHKIIMOHAIBHOTO COCTOSIHUS TMPW MOHOTOHHOM
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Tpyae. CocTosiHME MOHOTOHMM KakK CIJIEACTBHE MOHOTOHHOTO TpyAa. PakTopbl, crocoOCTBYIOIINME U
MPETSATCTBYIOIIUE PA3BUTHIO COCTOSHHUSI MOHOTOHUH. POJIb JTUYHOCTHBIX XapaKTEPUCTHK YEIOBEKa B
Pa3BUTHU COCTOSIHUSI MOHOTOHUU. [IpodunakTrka MoHOTOHUH. [TOHATHUS 3M0pOBBs U Gose3nn. Kpurepun
oueHku. @DakToppl, BIHMAIOIIME HAa COCTOSHHE 310pOBbA. (OCOOEHHOCTHM COXpAaHEHHUS 3I0pOBbI B
COBPEMEHHBIX yCIOBUSX. 3740poBbe U Tpyad. [lonsTHe 310poBOoro obpasa >ku3HH. OcoOeHHOCTH oOpasa
KU3HU W TpyAa CTyneHToB. PabGoTtocmocoOHOCTh. JTambl pabOTOCIIOCOOHOCTH. YTOMIIEHHE, €ro
MexaHu3Mbl. [lepeyTomiieHne, €ro XapakTepUCTUKU. BoccTaHOBIEHHE, €ro BHIBL. | eTepoXpOHU3M
BOCCTAaHOBUTEJBHBIX MpoueccoB. CBepxBoccTaHOBIeHUE. [IOHATHE MAacCHBHOIO M aKTUBHOIO OTIBIXA.
[lomstne crpecca. Bumsl crpecca. Cragmm passutusi ctpecca mo I. Cempe. Crpeccpeanusyromme u
CTPECCIMMUTHPYIONINE CUCTEMBI. POJIb SMOIIMOHATILHOTO CTpecca B Pa3BUTUU COMATHYECKOW MATOJIOTHH.
Pone  MHOMBHIAYaNbHO-THIONOTHYECKUX  OCOOCHHOCTEH B (OPMHPOBaHMHM  YCTOWYMBOCTH K
MCUXO03MOIMOHATLHOMY cTpeccy. [IpodunakTrka NCHX03IMOIMOHATFHOTO cTpecca.

2. PexoMeHayemasi JiuTepaTypa

OcHoBHas qUTEpPaTypa
Hosnpages A.Jl. Hawana ¢usuonorumn.- CI16.: Jlaas, 2001.- 1088c.
®dwusuonorus gyenoseka / [lox pea. B.M. Ilokposckoro, I'.®. KopoTsko, 2003.-656c¢.
Menununckas gusnonorusy/ noa.pex A.laiirona.- Mocksa., «Jlorocgepa», 2008.-1296c¢.
. ®uznonorus genoBeka Compendium/ [lox.pen. b.M.Tkauenko., Mockga., «['oTap-Menunax.,-2009.,-
496c.

hPooppE

JonoaHuTe/bHAS JINTEPaTypa
1. ®uznonorus. OcHOBHl M (QYHKUUMOHANBHBIE cucteMbl : Kypc neknuit: Yueb.mocobue/ Ilox
pen.K.B.Cynakosa. -M.: Menuuuna, 2000. -781 c.: ns.un
2. Yapn Jlxepemu. Harnsannas ¢usuonorus [Tekct] : yue0. mocoOue st By30B: iep. ¢ auri. / [k, Yapn,
P. Jlunnen, P. Knapk ; nox pen.: O. C. I'mazaueBa, E. I'. Monkunoii. - M. : 'DOTAP-Meaua, 2010. -
131,[1] c. : m.
3. bpun B.I1. ®usnonorus gyenoseka B cxemax u tabmuiax.- Pocros Ha [Jony: ®ennke, 1999.- 352¢.
4. Kopo6kor A.B., YUecHokosa C.A. ATiac 1o HopManbHO# pusuonorun.— M: Beicir.ik.,1986.-351c.

DJIEKTPOHHBIE PeCypChI

Hopmanbnas ¢usuonorus [OnekrpoHHslid pecype] : yueOHuk / ox pea. K. B. Cynakosa; K. B. Cynakos
[m Ip.] - M. : I'DOTAP-Menua, 2011. - 880 c.: WL Pexum
nocryma:http://www.studmedlib.ru/book/ISBN9785970419656.html?SSr=020133029¢125f5d7¢9e55¢
Ops:os P. C. HopmanbsHas ¢pusnonorus [OnekrpoHHbIi pecypc]: yueOHuk / P. C.Opnos, A. I. Hozapaues -
2-e w3A., ucnpaBin. u gomn. - M. : I'DOTAP-Memma, 2010. - 832 c. Pexum nocryma:
http://www.studmedlib.ru/book/ISBN9785970416624.htm|?SSr=020133029e125f5d7e9e55¢



