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BBeneHune

®Pusmonorua (rp. pysis npupoga + logos yveHue) - npupoao-
BeAeHne (MnM ecTecTBO3HaHWEe) T.e. Hayka O XMBOTHOM U pacTu-
TenbHOoM Mupe. 1o mepe HakonneHus 3HaHum B XVI - XVIII us du-
310J10MMM BbIAESNTUIINCE B CAMOCTOATENbHbIE AUCLMNINHBI aHAaTOMWS,
3oonorus, 6otaHuka. B 3agavyy aHaTOMUM BXOAWIO HE TOMNbKO OMu-
CaHune CTPOeHUs Tena, HO U n3ydeHne ero pyHKumn. Jlnwe B XIX Be-
Ke pasgen aHaTtoMuu, M3y4qalolmi MPOLECCHl XU3HEeOEeATENbHOCTU
ObIn BbIBEAEH B CAMOCTOSITENBbHYIO HayKy, 3a KOTOPOW COXPaHUIOCh
1 NpexHee Ha3BaHue - PU3NoNorus.

dusunonorus - Hayka, usydaroLlas npouecchl Xu3HedeaTenb-
HOCTW KMEeTOK, OpraHoB, CUCTEM OpPraHoB M LENOCTHOro OopraHuama
BO B3aMMOCBSI3M C BHELIHEN cpenon. dusumonorusa aenaetcs yHaa-
MeHTanbHon (ocHoBononaratowen) Haykon. OHa obobwaeTt (MHTe-
rpypyet) Guonorn4yeckme 3HaHus.

Llenb cumsnonorumn: gns 300TEXHUU U3yy4aTb U U3MEHATb B
HY)KHOM YenoBeKy HanpaBreHnn OYHKUMMW XMBOTHBIX ONsl yBenude-
HUSt MX MPOAYKTMBHOCTM, NIIOOOBMTOCTU M MOAAEPXKAHMSA 300pPOBbS.
Ons BeTepuHapuu ranonorua SBnseTcss OCHOBOW ANA NMOHMMaHUS
CYLLHOCTM NaToNorM4yecknx MpoLeccoB, pa3paboTku cpedcTB npo-
PUNaKTUKN N NeveHnst bonesHen.

dusnonorns ssnaeTcs GUONOrMYeckon OCHOBOW pauuoHarnb-
HOrO >KMBOTHOBOACTBA. Hanpumep, OTKpbITME POMM MUKPO- U MaKpo-
3M1EMEHTOB, BUTAaMWMHOB MO3BOMMIO pa3paboTaTb paumoHanbHble
HOPMbI MUTaHUA, NPUMEHEeHUEe OWMONOrMYeckn akTUBHbLIX BELLECTB
(BUTAMUHOB, aHTMOMOTUKOB, TOPMOHOB, TKAHEBbLIX CTUMYMATOPOB U
Ap.); U3y4yeHne npoLeccoB BbiBe4EHMS MOroka No3Bonuno paspabo-
TaTb TEXHONOMMIO MALLUMHHOIO JOEHUS; U3y4eHne BOMPOCOB OMMOA0-
TBOPEHWsI MO3BONMITIO pa3paboTaTb UCKYCCTBEHHOE OCEMEHEHUE XKU-
BOTHbIX, TPaHCMIIAHTaLMIO0 3UroT.

dusnonorus Hayka akcnepumeHTtansHas. OCHOBHbIM METOAOM
nccrnegoBaHUn ABNSETCA 9KCNEPUMEHT.

OcTpbin ONbIT (BMBUCEKLUUS - XUMBOCEYEHWE) MPOBOAAT Ha
LenoMm opraHusMe WUnv Ha M30NnMpoBaHHbIX opraHax. lNepen npose-
OEHMEM OCTPOro OnbiTa XXMBOTHOE MOABEPratT Hapkody (unm obes-
OBWKUBaHMI0). ocne aToro XMBOTHOE BCKPLIBAKT C LieMbio usyde-
HUs paboTbl BHYTPEHHUX OPraHoB, MCCNeAOBaHWMS Ha HUX pasgpa-
XXEHWs1 HEPBOB, JTIEKAPCTBEHHbIX BeELLeCTB. [ns M3yyeHus QyHKUuK
OTOENbHOrO opraHa MponycKalT Yepes ero Cocyabl, onpeaeneHHble
COCTaBhbl (Yepe3 MOJOYHYIO Xeneay, cepaue, NoYku 1 T.4.).



OpHako nNpMMeHeHWe HapKo3a, HeWpomMmervkoB M Muopenak-
CaHTOB HapyLlaeT HoOpMarbHYy0 AeATENbHOCTb HEPBHOM CUCTEMBI.

XpOHMYECKMI ONbIT - 3TO ANUTENbHbIA ONbIT Ha NpeaBapu-
TeNbHO MOATOTOBMEHHbIX XMBOTHbBIX (ONEPUPOBAHHbLIX) UMW UHTaKT-
HblIX (He noaBeprHyTbix onepauuu). Ona 3TOM Uenn WUCMonb3yT
HanoxeHne UCTYN (Ha XenyaoK, KUWEYHWUK), BbiBEAEHNE Hapyxy
MPOTOKOB Pa3fUYHbIX Xernes, MOYETOYHMKOB, BXMBIEHWE SMeKTpo-
0B, KaTeTepoB (aHrMOCTOMUS Ip. angeion cocya; stoma oTBepcTue),
paavoaaTUMKOB, yaaneHue pasnmyHbIX OpraHoB UK NX YacTew.

MopenupoBaHue cyHKUMM - cosgaHne npubopos, C NMOMO-
Wb KOTOPbIX UMUTUPYIOTCS Kakme nNubo yHKUMK (MCKYCCTBEHHOE
cepaue, no4ka).

MoNbITKN MNO3HAHUS XKW3HEAeATEeNbHOCTM opraHusMa Obinu
cAenaHbl Ha 3ape pasBuTMSA LUMBUNM3aLUM B aHTUYHbIA nepuop
(naT. antiquus gpeBHUN).

lMepBOHayanbHbLIE cBeAeHUS O (PYHKLMM OpraHoB Yernoseka U
XMBOTHBIX BbIlNK chOpMynMpoBaHbl BPaYoOM, MbICIMTENEM APeBHEN
"peuun - M'vnnokpatom (460-377 rr. 4O HaLLEWN 3pbl).

Mmnnokpat cuuMTaeTca oOTUOM MeauuuHbl. OnpeneneHHbIn
BKNag B pas3BuTue usmonormm BHecnu rpek Apuctotens (384-322),
pumnsHuH anen (171 - 200). B atoT nepuog Hapsiay ¢ 4ocToBep-
HbIMW 3HAHUAMW HakannMBanucb M ownboyHble, KOTopble MpeBpa-
Wwanucb B AorMbl. ApUcToTenb yTBepxaar, YTo KpoBb obpasyeTcs B
nevyeHn. Cuntanocb, 4YTO apTepuy NPOBOAAT BO3QYLUHYIO cybcTaH-
LMo (Tak Kak Mpyu BCKPbITUM OHU ObiNu NycTble) oTcloda U Ha3BaHue
(rp. aeros Bo3ayx). Tpyabl unnokpata, ApuctoTtens, aneHa obb-
eQUHVBLLME Pa3pPO3HEHHbIE CBEAEHUS O CTPOEHUN N AeATErNbHOCTU
opraHoB nMenu 6onbluoe 3HayeHne Ans CTaHoBNeHUs hM3nomnorm.

B nepuwopn cpeaHeBekoBbA (peofanbHbI CTPOW, U LIEPKOBb
nogaBnsanu Hosble HaydHble ugen. B CpegHen A3um TamKMKCKUN
Bpa4, BblOAKOLWUACA Y4YeHbl 3HUuKnoneamcT ABuLeHHa Hanucan
"KaHoH BpayebHbIX Hayk" B KOTOPOM Bbinv cobpaHbl BCe MMeBLUMECS
cBedeHusa o meguumHe. OH Hanwucan BBedeHVWe B aHaTOMUO U du-
3nonormto. OH oTMevan 3HayeHvne AN 300pOBbs NMPAaBUITBHOMO MU-
TaHWs, 4YMCTOro BO34yxa, CONHEeYHoro ceseta. B nepsyio ouvepenb
cTaBun uenblo npodunakTuky 6onesHen. bonblioe 3HayeHne oTBO-
OWn HepBHOW cucteme. NMpoBen 3HaMeHWTbIM ONbIT ¢ ABYyMs Oapa-
HaMm 1 BOSKOM.

B anoxy Bo3poxaeHus XV - XVIl Bek Ha cmeHy eoparnbHo-
My CTpOlO npuvwen kKanutanu3m. Havanu pasBumBaTbCA €CTECTBEH-
Hble Hayku. Pusmonorusi kak Hayka BeeT CBOe Hayano oT paboT aH-



rMUICKOro yvyeHoro Yunesima Napees (1578-1657). B 1628 roay Bbi-
wra kHira Yunosama [[apBes aHaToMu4eckoe nccriefoBaHne OBike-
HUS KPOBM M cepaua Y XMBOTHLIX". B koTopon 6bino gaHo npaBunb-
HOe npeAcTaBneHme o BOMbLIOM M ManoM Kpyrax kpoBoobpalleHus
M 0 cepaue Kak aBurarterne KpoBu B OpraHusme.

OcHoBaTenb aHaTtomum Genbruickmii Bpad Besanun (1514-
1564) pan npaBunbHOE NpeacTaBneHne 0 CTPOEHMM Tena YernoBeka.

UtanbsaHckni yyeHbin Mapyenno Manenuru (1628-1694) nsy-
41N No4 MUKPOCKOMOM Kanunnsipbl, COeAnHSALWME apTepmum 1 BeHbl
B 3aMKHYTYI0 CeTb COCyAOB W TeMm CambiM MOATBEPAMI MNpaBufb-
HOCTb BbIBOAOB ["apBes.

B nepuog passutua kanutanuama XVIl - XVIII noasununcb
HoBble cnocobbl NPOM3BOACTBA, pa3BuBanacb TOProefsi, Mopenna-
BaHWe Bce 370 TpeboBano 3HaHW OOBbEKTMBHBLIX 3aKOHOB MPUPOAbI,
B TOM YMCIIE U XU3HEeOEeATENbHOCTH YernoBeka. B aToT nepuog 6binm
CAenaHbl OCHOBOMOMaratwLwme oTKpbITUSI.

M.B. JlomoHocoB (1748) ccbopmynupoBan 3akoH COXpaHeHus
BewlecTBa un aHeprun. J1. FaneBaHn (1791) oTkpbin GroanekTpu4e-
ckue aBneHus B TkaHax. Y. [apsuH (1859) onybnukosan cBow Teo-
puto 3BonoumMmM opraHmdeckoro mupa. M. LWnengeH u T. LWBaHH
(1828) paspabortanu knetoyHyo Teoputo. Hemeukmin xumuk ®. Be-
nep (1828) BnepBble CMHTE3MPOBAI OpraHMYecKkoe BeLLeCTBO U3 He-
opraHuyeckoro. .M. CeueHoB (1862) cosgan pecnekTtopHyto Teo-
pvito. Bce aTo Aano MOLHBIN TONYOK pa3BuUTuo n3nosornm.

B 1836 rogy Bbiwen B Poccun nepsbii y4eBHUK NO hrsnono-
rmn npodpeccopa MI'Y A.M. dunomadutckoro. Hemeukne GpaTtbs
Bebep (1845) oTkpbinu TOpMoO3silLiee BnuaHMe bnyxaawLero Hepea
Ha cepgue. Knog BepHap (1813-1878) obHapyxnn cocygocyxusa-
loLee n cocygopaclumpsitollee genctesme HepoB. OH BNepBbIe BBES
noHaTue "YKenesbl BHyTpPEHHEN cekpeLunn”.

B XIX 6binu cdopmupoBaHbl B 'epmaHumn dusmnonornyeckmne
LLKOJIbI, OCHOBaHHbIE Ha TOYHOM 3kcnepumeHTe (M. Mionnep, 1801-
1858; I. lewmronby, 1821-1894; 3. [Oiwobya-PenmoH, 1818-1894;
P. FenpgeHramH, 1834-1897; K. Jlogsur, 1816-1885). Bo ®paHummn
®. Maxangn (1783-1855), K. BepHap (1813-1878). B AHrnum
Y. Benn (1774-1842). B CLLUA Y. KeHHoH (1871-1945).

Boblgatoweecsa 3HavyeHue ons ousnonorum MMenu uccrnenoBa-
HUSA «OTua pycckon cusmonornm» MeaHa Muxarnnosuda CeveHoBa
(1829-1905). B 1963 rogy oH onybnukosan paboTy "Pednekcsl ro-
NOBHOro mMo3ra", B KOTOPOW BrepBble NnomnbiTancs 06bACHUTL NCUXK-
Yyeckue npouecchl. T.e. B OCHOBE (DYHKLWM FONIOBHOIO MO3ra NeXut



pecdnekTtopHas pedatenbHocTb. "Bce cosHaTenbHble M 6eccosHa-
TenbHblE aKTbl MO CBOEMY MPOUCXOXAEHUIO CyTb pednekchl”. B 06-
nactn LUHC CeyeHOB OTKpbIN SIBMEHMS CYMMauMuU U TOPMOXEHUS.
MM n3yyeHbl 3akOHOMEPHOCTY NMepeHoca ra3oB KpoBbH, hr3Monorms
ObIXaHWUs1, MbILLEYHOWN AeATENbHOCTU U YTOMITEHNS.

MeaH lMeTpoeny lMaenoB (1849-1936) - crapenwnHa Guano-
noros mupa, flaypeat Hobenesckon npemun, akagemuk cosgartenb
HOBOM AManekTUKo-martepuanuctudeckon cuanonorun. Been B
NPaKkTUKy METOL XPOHUYECKOro akcnepmmeHTa. Mim cosgaHo yyeHue
o BHA. OH oTKpbIn 1 BBEN B NPaKTUKy METO, YCIOBHbIX pedneKkcos.
Cosgan aHanuTUKO-CMHTETUYECKOe HanpasreHve B (u3nonorum,
XapakTepusyloLweecs WUCMNOoMb30BaHNEM XPOHUYECKMX IKCNEepUMEH-
TOB. YCTaHOBMWIT BedyLlyld pOfib HEPBHOW CUCTEMbI B WHTErpauum
PU13MONOrNYECKNX OYHKLMNA.

B coBpemMeHHbIM nepuop u3monorua nony4mna MOLLHOe
TEXHUYECKOE BOOPYKEHWE - MOsIBUIIAcb TOYHAsA annapatypa, arek-
TPOHMKA, BbIMUCIIUTENbHAA TEXHMKA.

OpraHusm - npeacrasnseT cobor camoperynmpyroLLyocs Cu-
CTeMy, pearvpyoLlylo Kak eauHoe Lerioe Ha pasnnyHble N3MEHeHNs
BHewWwHen cpegbl. OpraHnam 6e3 BHeWHen cpedbl, NogaepXuBato-
LLen ero CywecTBOBaHNE, HEBO3MOXEH, - MO3TOMY B Hay4yHOe onpe-
JeneHne opraHuama LOMKHa BXOAUTb U cpefa, BNusitoas Ha Hero
(.M. CeyueHos).

dusmonornyeckme yHKUUM - NMPOsiBNEHNE MNPOLIECCOB XN3-
He4esaATeNbHOCTU, UMEILLMX NPUCNOCOOMTENBHOE 3HayeHue (Obixa-
HWe, pa3MHOXeHne, nuwieBapeHue n ap.). OCHOBHOW dOyHKLIMEN XUBO-
ro opraHusma siBnsietcst oomMeH Bellects 1 aHeprun. O6MeH BeLlecTB
(Mnn meTabonuam) sBNsieTcst HEOOXOANMbIM YCIIOBUEM >KU3HW.

YKnsHeoeaTenbHOCTb OpraHMama MOXEeT HOpMarbHO OCy-
LWeCTBMATLCA NULb B ONPeAeneHHbIX YCMNOBMSAX BHELUHEW cpepbl.
Mpenenbl konebaHnst BHELLHEN cpeapbl, NepeHOCUMbIE OPraHU3MoM
BbICLUMX >XUBOTHbIX, 3HAYUTENBHO LUMPE, YEM Te, KOTOopble Heobxo-
ONMbI 45N1S HOPManbHOro YYHKLMOHMPOBAHWS €ro KrneTok.

OpraHuam e TenmnoKPOBHbIX XXUBOTHbIX MOXET CyLLEeCTBOBATb
npu 3HauuTenbHo Gonee wmMpokux konedaHuax. Hanpumep, nonsip-
HbIi MeaBeab MOXET XuUTb Npu TemnepaType ot -60 go +30 °C. 310
0BYyCrnoBnNeHo TEM, YTO OpPraHn3M MOXET PerynmpoBaTb TeNoooMeH
C OKpyXatoLLiel cpefon nytemM TennoobpasoBaHus 1 TennooTaayun.

Cpepnon obuTaHusa KNeToK SBMAETCHA BHYTPEHHAS cpeda opra-
HM3Ma, KOTopasi UBMEHSAETCHA B HE3HAYUTENbHBIX Npeaenax.

BHyTpeHHAA cpefa opraHuM3ma - KpoBb, TKAHEBAs XXUOKOCTb



n numda. Knetkn TennoKpOBHbLIX >XMBOTHBIX HOPMarnbHO hyHKUMO-
HUPYIOT NLWb B Y3KMX TemnepaTypHbiXx rpaHuuax (36-38°C). Cosur
TemnepaTypbl 3a 3TV npegenbl NPUBOAUT K HapyLUEHMWIO Xu3Heges-
TENbHOCTU KMNETOK.

KneTtkn opraHvama HOpManbHO (YHKUMOHWMPYIOT NUb MpW
OTHOCUTESTbHO MOCTOSIHHOM OCMOTMYECKOM JaBneHun Kposu (0by-
CMNOBMEHHbIM COAEpPXXaHNEM 3MNEKTPONUTOB U BOAbI), aKTUBHOW peak-
uuen cpeabl (KOHUEHTpaummM MOHOB Bogopoaa - pH), ypoBHe caxapa
B KPOBW, coaepXaHum 6enkoB 1 Apyrux nokasartenen.

CyLLeCTBYIOT XECTKME KOHCTaHTbl, MMeloLue He3HauuTenb-
HbIi Npeaen OTKNOHEHUI HECOBMECTUMBIN C XMU3HbIO U MEHEEe XecCT-
Kne. OTO Takme napameTpbl, KOTOpble OMNPeAenstoT ONTUMasnbHYH
aKTMBHOCTb bepMeHTOB (TeMmnepartypa, pH).

®paHuy3cknii yyeHbin Knog bepHap, Bbickasan mger o no-
CTOSIHCTBE BHYTPEHHEN cpefbl OpraHMamMa 1 0 HannM4yunm MexaHn3MoB
nogaepXusBarowmnx 3To NocTosHETBO. Mo ero cnosam "lMoOCTOAHCTBO
BHYTPEHHEN cpefpbl OpraHn3mMa Heobxoaumoe ycrnoBue cBOOOAHOW U
He3aBUCUMOWM XN3HN".

AmMepuKaHCKU yyeHbln YonTep KeHHOH passun v JOMOMHUN
3Ty KoHuenuuio 1 B 1929 rogy BBEN TEPMUH - FOMEOCTAa3.

FomeocTas (rp. homeo paBHbI, MOOOOHEIN K stasis CTosiHKE,
HEMOABMXHOCTb) - OTHOCUTENbHOE [OUHAMUYECKOE MOCTOSIHCTBO
BHYTPEHHEW cpefbl opraHn3ma M yCTOMYMBOCTb €ro OCHOBHbIX dou-
3nonormdecknx cyHkumin. MNogaepxaHne romeocta3a obecneynBa-
eTcs HeMporymoparnbHbIM MyTEM.

FNymopanbHasa (unu xMmuyeckas) perynauus - (nat. gumor
XMOKOCTb) OCyLLecTBNsieTcs OMONornyeckM akTUBHbIMWU BeLLEeCcTBa-
MU, LMPKYNMPYIOLMMW B XUOKMX cpedax (KpoBb, NMMda 1 TkaHeBas
XnakocTb). Bo BHYTpeHHIO cpefy opraHuama MocTynatwT criefyto-
wme OMonorMyeckn akTMBHblE BELLECTBA: C MULIEA - BUTAMUHBI,
3NEeKTponuTLI; BbipabaTbiBalOTCA B OpraHvM3aMe npouecce obmeHa
BELLECTB - YroribHasi KUCMoTa, aMMHOKUCIOTbI U UX MPOU3BOAHbIE,
MeTabonuTbl; BbipabaTblBalOTCA OTAENBHLIMM KIETKaMn opraHmama -
OMOreHHble aMuHbI, NpOoCTarnaHANHbI; CUHTE3UPYIOTCA SHAOKPUHHbI-
MM >Xerne3amm - FTOPMOHbI.

l'ymopanbHasa perynsums unoreHeTu4eckn 6onee OpeBHSs.
OHa xapakTtepuayeTcsi creayoLwnumMmm 0COOEHHOCTAMM:

1. He cnocoBHa ObICTpO U3MeHATbL (PyHKLUM OpraHoB, Tak Kak
3TO CBSA3@HO CO CKOPOCThLO ABUKEHWS KPOBMU;

2. Ee peuncteue npossnsaetcsa B 200-20000 pa3 meaneHHee,
YeM OeNCTBUE HEPBHOWM cucTembl. KoHUeHTpauns buonormyecku ak-



TMBHbIX BELLECTB BHayane HapacTtaeT, a 3aTem nagaeTt (He MoXeT
ObITb 4O3MPOBAHHOMN);

3. OHa pewnctByeT 0e3 agpecHo, nNo npuHuuny "Bcem, Bcewm,
BceM". DTO CBA3aHO C u3bvpaTenbHOW YyBCTBMTENBHOCTBIO KNETOK K
GMoNorMyeckn akTMBHbIM BELLIECTBAM.

HepBHasa perynsiumusa - 3BOnOLMOHHO Bonee monogas, HO B
TO Xe Bpems n bonee coBepLUeHHasi.

OHa obecneynBaeT GbICTPYIO NEPECTPONKY (PYHKLIMIA OpraHoB
M CUCTEM OpraHoB WX KOOPAMHAUMIO B COOTBETCTBUWM C MOTPebHo-
CTAMW OpraHmamMa. JTo CBSA3aHO C 0OWMbHOW MHHEPBALMEN OpPraHoB
N BbICOKOW CKOPOCTbIO pacnpocTpaHeHus mmnynbcoB. Ee gencreue
HanpasfeHo onpefeneHHoMy LIeHTPY unu opraHy (T.e. onpegeneH-
HoMmy agpecaty). OHa MOXET U3MEHSITb MPOLOIPKUTENBHOCTL U UH-
TEHCMBHOCTb BO3ENCTBUS.

[eatenbHOCTb HEpPBHOM CUCTEMbl OCYLLECTBNAETCH 4epes
pednekcbl. Pedonekc - oTBeTHasa peakuusi opraHM3ma Ha BHELLHee
UNU BHYTPEHHee pasapaxeHue, ocyLlecTBNAeMoe npu y4actnm LeH-
TpanbHOW HepBHOW cuctembl. MaTepuanbHO OCHOBOW pecdhnekca
aBnseTca pednekTopHas ayra.

PednektopHasa ayra — nyTb, N0 KOTOPOMY MPOXOAUT HEPBHbIN
UMNynbC OT peuenTopa 40 UCNOMHUTENBHOTO opraHa (3ddhexTopa).

MoppoepxaHve romeoctasa W aganTtauMs opraHusama OcCy-
LecTBNAETCA AeATeNbHOCTbIO (PYHKUMOHanNbHbIX cuctem. KoHuen-
UM 0 yHKUMOHaNbHOWM cucTeme pa3paboTan OTeYECTBEHHbLIN y4e-
HbIn akagemuk N.K. AHoxuH (1898-1974).

®dyHKUMOHaNbHaA cucTemMa - AnHaMmyeckas cucTtema Heps-
HbIX 06pa3oBaHWn U NepugepnuYEeCcKnx OpraHoB, B3aMMOCBSA3aHHbIX B
OOCTUXEHUN Kakoro-To NonesHoro Ans opraHnsma pesynbTaTa.

B ocHoBe camoperynsaumum nexut npuHumMn obpaTHO CBA3M.

Mepudpepunueckne opraHbl He TOMbKO MOMyYalT LEHTPOGex-
Hble uMmnynbcbl M3 LIHC, HO 1 nocbinatoT K HEN LLeHTPOCTpeMUTENb-
Hbl€ MMMYNbCbI, CUTHANU3NPYIOLLNE O COCTOSHUN UX OEATENbHOCTU.
Taknum obpasom, ocyliecTBnseTca obpaTHad cBA3b MM obpartHas
adpdepreHTaums. PednektopHas gyra npeactaBnsieT Nub YacTb
yHKUMOHaNbHOW cucTemsl. MNpuHaTHME pelueHnss NPoONCXOAUT Ha oc-
HOBE aHanu3a W CUMHTEe3a MNONy4YeHHOW MHopMauuun: BeipaboTtka
KOHKPEeTHbIX KOMaHz, (CeKkpeLuns xenes, cokpalleHne MbiLL).
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Puc. 1. Cxema dyHKLMOHASIbHON CUCTEMBI

Hanpumep: B perynauum TemnepaTtypbl Tena npuHMMatoT yya-
ctne: Xemnesbl BHYTPEHHEW ceKkpeuun (perynupylolme WHTEHCUB-
HoCcTb obmeHa BellecTB). CkeneTHble MbllWubl, NEYEHb WU Apyrue
BHYTPEHHUE opraHbl (B KOTOPbIX NMPOUCXOAUT ycurneHne metabonums-
Ma n obpasoBaHue Tenna). BeretatuBHasi HepBHasa cucTtema, pery-
nvpyowas cocyabl KOXu U NOTOBble Xenesbl (perynupyowme Ten-
nootgauvy).

Tema. Bo3byaumbie TkaHM

Bce xuBble kneTkn obnagatT BO3OYAMMOCTbIO, HO B dU3NO-
normm K BO3OYOUMBIM TKaHSIM OTHOCAT HEpPBbl, MblLULbl U Xenesbl
(HekoTOpblE BUAbBI XENe3ncTbiX KNeTok). Bcem um npucyuwia Bo3oy-
ANMOCTb - T.e. CMOCOBHOCTb OTBeYaTh Ha pasgpakeHue Bo30yxae-
Huem (nepexoauTb, Nog AeNCTBMEM pPasfMYHbIX pasgpaxuTenen, ns3
COCTOSIHMS (PM3NONOrMYECKOrO NMOKOSA B COCTOsIHUE BO30OYXKAEHMS).

Bo3byxaeHue crnoxHaa OGuornorumyeckas peakuusi, xapakre-
pusylowasicss ycureHmem obmeHa BeLecTB, nepepacnpeneneHmemM
WMOHOB 1 BO3HWKHOBEHNEM OMO3MNEKTPUYECKNX TOKOB.

O6wme nNpu3Haku BO3OYXOEHUS - U3MEHEeHMEe MeMOpaHHOro
noteHumana (BO3HMKHOBEHNE BUOTOKOB).

Cneuundmyeckue (4acTHble) - BO3HUKHOBEHWE U NpoBeaeHne
HEepBHOIo MMNyrbca, CUHTE3 U BblAeNeHne MmegnaTopa (ans Hepea),
coKkpalleHve (ans Mbiwupbl), obpa3oBaHWe M BblOeneHWe cekpeTa
(anga xenesbl).
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Pasgpaxutenu pasnuuatroTca N0 3HepreTnyeckon npupoe,
Buonornyeckomy AencTBuio U cune.

Mo aHepreTnuyeckon npupoge: 1. dusnyeckue - gaBneHue,
yaoap, TepMuyeckue, aneKkTpuyeckne, CBETOBble, 3BYKOBble, pagmo-
aKTuBHble. 2. XMMWYECKMe - COMK, KUCMOTbI, LLENOoYn, rOPMOHbI, Me-
TabonuTtbl, aabl U T.4. 3. PUSMKO-XMMUYECKME - OCMOTUYECKoe AaB-
NeHne, KNCNOTHO-LLErNoYHasa peakums.

Mo 6uonoruyeckomy gencreuto: 1. AgekBaTtHble (cneumdu-
Yeckune) - COOTBETCTBYOLLME, T.€. JENCTBYIOLLNE HA TKaHb B OObIY-
HblX YCNOBMSAX €e CylecTBOBaHMA. [Ond Mbiwubl - HEPBHbIN WM-
nynbc, CeTyaTku rnas - CBeT, ANs CNyXOBblX PeLenTopoB 3BYKOBbIE
konebaHus. 2. HeageksaTHble (0bLime) - HecooTBeTCTByOLWME, T.€.
OENCTBUIO KOTOPbIX TKaHb B 0ObIYHbIX YCIIOBUAX HE NOABepraeTcs.

Mo cune: 1. Moporosble - pasgpaxuTens MUHUMANbHOW Cu-
Nbl, CNOCOGHLIV BbI3BaTb BO3OYXAEHWEe TKaHW He3aBUCUMO OT Bpe-
MeHun gencteus. 2. Nognoporosble - cua KOTOPbIX MEHbLLE MOPOro-
BOW, OHWM He CrnocobHbl BbI3BaTb BO3OYxxaeHue TkaHu. 3. CBepx no-
pOroBble - Pa3apaxXMTenu, cuna KoTopbIX NPeBbILLAeT NOpPOroByHo.

Mo mecTy penctBusa: 1. BHewHune (cBeT, 3BYK, 3anax v ap.).
2. BHyTpeHHne (ropMOHbI, dNeKTponuTbl, MeTabonuTol).

Mepon Bo36yaMMOCTV TKaHM SIBNAETCA MOpor Bo30yaMMOCTU
(vnn nopor pasgpaxeHus).

Peo6a3a - MMHUManbHas cuna pasgpaxurens, cnocobHas Bbl-
3BaTb BO30OYXOeHMe He3aBMCUMO OT BPEeMEHW OEWCTBUSA pasgpaxute-
nA. Mopor Bo36yAMMOCTV HEPBA HWKe, YeM MbILLLbl UK xenesbl. Ha
BEMNMYMHY Nopora BNuseT yHKLMOHaNbHOe COCTOSIHNE TKaHW.

Mone3Hoe BpeMs - BpeMs, B Te4EHUE KOTOPOro AOIMKEH Aen-
CTBOBaTb pasgpaxuTernb NOPOroBoN cuslbl A TOro, YTobbl BbI3BaTb
BO30YXXaeHNE.

XpoHaKcusA - HaumeHbLLee Bpems, B Te4eHne KOTOporo Aon-
XKeH OencTBOBaTb pasgpaxuTenb paBHbIA yOBOEHHOW peobase, yTo-
Obl BbI3BaTb BO3OYXKOEHNME.
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Puc. 2. Kpuasi «Cunbl-BpemeHn»

XpoHakcMMeTpuA - onpeferieHne XpPOoHaKCUM C MOMOLLbO
cneumanbHbIX NPUOOPOB (XPOHAKCMMETPOB). XPOHAKCMMETPUIO NpU-
MEHSIIOT B 9KCNEPMMEHTaX M KITMHUYECKOW NPaKTUKe AN XapakTepu-
CTUKM (DYHKLMOHANbHOW aKTMBHOCTU BO30yAMMOW Tkanwu. [Npu no-
MOLLM XPOHAKCUMETPUN MOXHO YCTAHOBUTb Hanuune noBpexaeHust
auratenbHoro Hepea. Ecnv HepB MoOBpexaeH unu HapylleHbl UH-
HepBupYyoLWMe MbILWLY HEWpOHbI, pacnonoxeHHole B LIHC, TOo xpo-
HaKCUsl 3HauYUTENbHO Bo3pacTaeT. [Mpy NOMOLLM XPOHAKCUMETPUM B
KPUMWHANNCTUKE MOXXHO YCTaHOBUTb BPEMSI CMEPTM OpraHu3ma.

3aKkoHbl pasgpaxeHus:

1. 3akoH cunbl. [Ona BO3HUKHOBEHWUS BO3OYXOeHUA HeobXo-
OVM pasgpaxuTenb NOPOroBoN CUmbl. Yem curnbHee pasgpaxuTterb,
TeM Kopo4e BpeMsi OTBETHOW peakuun.

2. 3akoH BpeMeHu. [na BO3HWMKHOBEHMS BO30YXAEHUA MOpPO-
roBbli pasgpaxuTenb OOIDKEH OeWCTBOBaTb onpedefieHHoe Bpemst
(nonesHoe Bpems). Yem anutenbHen AencTBUE pasapaxutens, Tem
CUrnbHee OTBETHas peakuus.

3. 3akoH rpagueHTa (CKOpPOCTU HapacTaHWsl CUMbl pasgpaxu-
Tend). [pagneHT (gradiens) - mepa HapacTaHusl, kakon nnubo Benu-
YMHbI B eauHuuly BpemeHu. Cuna pasgpaxuTens 4O MOPOroBou Be-
NNYUHBI OOMMKHA HapacTaTb ObicTpo. NMpyM MeaneHHoOM HapacTaHuu
Cunbl pasgpaxuTens B TKaHW pPasBUBAKTCS M3MEHEHUS, KOTopble
3Ha4MTeNbHO MOBbIWAT nopor Bo3byaumocTn. CKopocTb HapacTa-
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HWUSI CUIbl pa3gpaxuTens OofkHa NpeBbiaTb BpeMS akkoMogauum
(npucnocobnenus) TkaHu. B ocHoBe akkomogaummn nexar npouecchbl
WHaKTVMBaLWW HAaTPMEBOMN 1 MOBbILLEHNE KaNMEBOW MPOHNLIAEMOCTH.
MoTeHuuan nokos, noteHuunan geicteus, Na'- K™ Hacoc

OcHoBaTtenem y4eHWss O OMO3INEKTPUYECTBE SBUICS WTaNbSHCKUN
yyeHbin Jlynmkum ManbBanHm (1737-1798), kotopbii B 1791 rogy ycTa-
HOBUI CYLLECTBOBAHME «KMBOTHOrO anekTpudecTBa». Kaxaas xusas
KrneTka B COCTOSIHMM MOKOSI MMEET ANeKTpUYeckuin 3apsag (noteHuuan
nokost). B 1955 r amepukaHckne yuyeHble XOmkkuH, Xakcnu u KaTtu
NPeanoXunM COBPEMEHHYIO MOHHO-MEMBPaHHYIO TEOPUIO UM TEOPUIO
HaTpun-kanneBoro Hacoca. C NOMOLLbIO crneumanbHbIX MUKPO3eK-
TPOAOB (CTEKMNSAHHbLIX Kanunnspos) ObiNO yCTaHOBNEHO, YTO mnbas
XMBas KrneTka MMeeT 3apsg MeMOpaHbl (MoTeHumarn nokos).

Voltmeter
Plasma Microelectrode
membrane outside cell
- + +
Microelectrode ——§ — — — — —— —\
inside cell ) = N N e — G ))
|4 v
A}
\

Puc. 3. MembBpaHHbIA noTeHUMan nokos

MoteHuman nokos (M) - pa3HOCTb 3apagoB Mexay Hapyx-
HOW N BHYTPEHHEN NOBEPXHOCTSIMM KIETOYHOM MeMbpaHbl B COCTOSA-
HUKM nokos. MNoTeHuman nokosa HepeoB 60-70 MB, ckeneTHbIe MbILLbI
90 mB, rnagkux mbiwy 30-70 mB, cepgedHon mbiwubl 80 MB, xene-
3ucTbix knetok 30-40 mB, aputpountoB 7-10 mMB. PasHocTb noTeh-
unanoB obycrnoBneHa HepaBHOMEPHbIM pacnpedeneHnem pasnuy-
HbIX MOHOB MeXAy BHYTPEHHEW M BHELUHEeW CTOPOHOW MeMOpaHbl.
BHyTpu kneTkn npeobnagatoT KaTUOHbI Kanus U aHWOHbI OpraHuye-
CKVX KWUCTOT, CHapyXu - KaTWOHbI HaTpus (koHUeHTpaums K™ BHyTpu
kneTkn B 30-40 pas 6ornblue, YeM cHapyxu, a uoHoB Na® cHapyxu
6onbwe B 8-10 pas, 4em B kneTke). HepaBHOMepHOe pacnpegene-
HMe CBSA3aHO C pa3MepaMm MOHOB U HEOLMHAKOBOMW UX NPOHULLAEMO-
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CTblo Yepe3 MeMbpaHy. KnetouHas membpaHa npakTuyeckn Henpo-
HMUaema [Anis KPYNHbIX aHMOHOB OPraHUYecKuMx KWUCMoT, Genkos,
aMUWHOKUCIIOT, KOTOPbIE M CO3[4al0T OTpuLaTeNbHbIA 3apsg BHYTPEH-
Hell NoBepxHOCTU MembpaHbl. VoHbl HaTpwsi, npeobnagawowime B
MEXKIMETOYHOW XMAKOCTW, TMApaTUPOBaHbl (OKPYXeHbl BOOHOW 060-
NoYKoN), MetoT DOMbLUON AnameTp, BCNEACTBUE YEro UX NMPOHUKHO-
BEHWE B KNETKY 3aTpyaHeHo. NpoHruaemMocTs MeMbpaHbl ANS MOHOB
K*, no cpaBHeHuio ¢ noHamm Na®, 3HauMTenbHO BbiLLe.

MoteHuwan pencteua (M) - kpaTKOBPEeMEHHOE W3MEHEHMWE
MemMbpaHHOro noTeHumana, BO3HUKaloLLee Npy BO30YXOEHNN KNETKM.
Moo pencTBueM Ha KNeTKy pasgpakutens NpoHMuaeMocTb Membpa-
Hbl Ansa noHos Na®™ BospacTtaet B 500 pa3 No CPaBHEHMIO C COCTOSIHU-
em nokosi. Moubl Na* nasnHooBpasHo obpylumsaioTcst B KneTky. Mo-
BbILLEHHAs NPOHMLI@eMoCTb MeMBpaHbl Ans noHos Na™ anutcs 0,5 -
1,0 mc. Mocne npoHvkHoBeHust Na*™ B KNeTKy npoucxoauTt aenonsipu-
3aumA (M3MEHEeHVe BenuuMHbl M 3Haka 3apsga) membpadbl. ocne
nocTynneHus noHos Na* B KneTKy W3 KNeTKN HauMHAKT PE3KO BbIXO-
anTb voHbl K' 1 npoucxoaut penonspusauma MembpaHbl (BoccTa-
HOBMNEHWe 3HaKa 1 BenuuuHbl 3apsaa). [oteHumnan gencTems cocrTas-
nsieT Anga HepBOB M CKkeneTHbIX Mblwy, 120 MB, rmagkmx meiwy 60 mB.

B noTeHumane gencreusa pasnuyaror:

Mpepcnaink - npouecc MmeaneHHON genonsipusaumm memopa-
Hbl OO KpWUTMYeCKoro ypoBHsi genonspusaumm (KY[, mectHoe BO3-
OyxaeHue, nokarnbHbIA OTBET).

MukoBbLIN NOoTeHUMan, N1 cnank, COCTOSALMA N3 BOCXOAs-
Len Yactu (oenonapusaumsi MembpaHbl) U HUCXOOALLEN YacTu (pe-
nonapusaumsa MemOpaHbl). Penonspusauums BKMOYaeT nepuog
ObICTpON penonsdpu3aumM 1 nNepuog MeAneHHOW penonsipusaumm
(oTpuuaTenbHbLIN cNegoBOM MOTeHWMan unu crnegosas Aenons-
pusauus - OT KpUTUYECKOro ypoBHA Aenonspusauuu (KYO) oo uc-
XOAHOrO YPOBHS nonspusaumm memoépatsl. ).

MonoxutenbHbLIN cnegoBOW NoTeHuuan (cnegosas runep-
nonapusauud) - ysenuyeHve membpaHHOro noTeHuvana v nocrte-
NMeHHOe BO3BpaLLEHNEe ero K UCXO4HOW BenmyuHe.

Hatpui - KanueBbIN Hacoc - MexaHu3M, obecneudnBaroLni
aKTMBHbIN TpaHcropT uoHoB (Na® n K') yepes membpaHy kneTku
NPOTUB 3ANEKTPUYECKOTO M KOHLEHTPAUMOHHOro rpagueHta. C BHyT-
pEHHEN CTOPOHLI MembpaHbl MoHbl Na® ceasbiBaloTca ¢ 6enkom ne-
PEHOCYMKOM, KOTOPLIA OCYLLECTBISET aKTMBHbIA TPAHCMOPT UX 4e-
pe3 meMOpaHy. CHapyXun 3TOT NEPEHOCHMK MOXET CBSA3bIBATbCS C
noHamn K' 1 nepeHocuTb MX BHYTPb KneTku. [ns akTueauwu nepe-
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HocuYMKa mucnonb3yetcs mMetabonunyeckas aHepruss AT® n depmen-
Tbl. B knetke 10-20 % aHeprum TpaTuTca Ha paboTy MOHHBLIX Haco-
coB. [Nlocne BO3HMKHOBEHMS U ncyesdHoBeHus [ meTabonuyeckue
WOHHbIE HACcCOCbl BOCCTAHaBIMBAKT UCXOQHOE COCTOsIHME MeMbpaHbl
(KOHLEHTpaLMIO KaTMOHOB HaTpusa n kanus). Bo Bpemsa ognHoyHoro
MO yepes membpaHy NPoOXoaUT He3HaumTernbHoe konudectso Na* u
K" (npumepHo 1/1000000 yacTs).

r-:s.uﬂl-.-,,.

mnn

soJ I T

Puc. 4. MembpaHHbii noTeHuman gencteusa. KYLO (kputnye-
CKU YpOBEHb Aenonsipusaumm) - MmectHoe Bo3byxaeHue. [ — geno-
napusauus. Pg - penonsapusaums 6bictpas. Py - penonsipusaums
MeAneHHasa (oTpuuaTtenbHbIM cnefoBow noteHuman). I - cnegosas
rmnepnonapusauns (NONoXnTenbHbIN CriefoBOW NOTeHuuan)

M3meHeHne Bo36yaumocTM MemOpaHbl B npouecce BO3-
OyxpeHus.

B nepvog penonspusauun memOpaHa NOMHOCTbI HEBO30Y-
anma - abconTHaa pedpakTepHOCTb, B Nepunoa GbICTpoi peno-
napusaLmn oTMeYaeTcsl BOCCTaHOBIEHNE BO3OyAUMMOCTU - OTHOCHU-
TenbHas pe(pakTepHOCTb.

B nepuog mepgneHHon penonspusauun Bo3byoMMOMTb MeM-
OpaHbl HamBbIclwas - ¢a3a ak3anbTauum. B neprnoa cnegoson ru-
nepnonsipusaumn (NONOXMTENbHbIA CregoBON MoTeHuman) BO30y-
ONMOCTb HECKOIBbKO CHMXaeTcs - (pa3za CyOHOpManbLHOCTH.
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Puc. 5. N3ameHeHne BO3OyaMMOCTM MembpaHbl B npouecce
BO3OyxaeHusi. H - HopmanbHasi Bo3OyaMmocTb. H. - MnoBbiweHue
Bo30ygumocTu. P, - pedpaktepHocTb abcontoTtHasA. Po - pedpak-
TEPHOCTb OTHOcWTEnbHasA. H, - noBbiweHue Bo30yaumocTu (dasa
ak3anbTaumm). H _ - noHmxeHHas Bo3byaumocTb (dasa cybHopmanb-
HOCTH)

NabunbHOCTb NN yHKUMOHaNbHas NOABWKHOCTb - CNOCo0-
HOCTb TKaHW BOCMPOW3BOAWTb MOTEHUManbl OEWCTBMS B COOTBET-
CTBUM C pUTMOM pasgpaxutens. Mepon nabunbHOCTU gBnseTcs
MaKkCUMarbHOE YMCMO MMMYNbCOB BO30YXXAEHUS, KOTOPOE CnocobHa
BOCMPOM3BECTU TKaHb 3a 1 cekyHAy. Tak nabunbHOCTb MSAKOTHbIX
HepBoB cocTtaenseT 500-1000 (B ycnosusix opraHusma 50-100),
6eamumenuHoBblx 200, ckeneTHbIXx Mbiwl 200, rmagkux mbiwy 20
umn./c. Bo3byamMmMble TkaHU cnocobHbl K YCBOEHUIO puUTMa, T.€. Mpu
pasgpaXeHun onpeferneHHon YacToTbl TKaHb He cpasy OTBeYaeT Co-
OTBETCTBYIOLLMM KONMMYECTBOM UMMynbcoB. OHa U3MeHSETCS B NpPo-
uecce paboTbl.

H.E. BegeHckun (1856-1925) B 1901 r. B cBoem Tpyae "Bos-
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OyxaeHvne, TOPMOXEHME 1 Hapko3" BNeEPBbIE U3MNOXWU TEOPUIO O Napa-
buose. Mapabuo3s (rp. para Bo3ne, okoro + bios Xn3Hb) - T.e. COCTOSA-
HME Ha rpaHun Xu3HW. ATa Teopusi OOBACHSET, Kak BO30yxaeHne nepe-
XOOUT B TOPMOXEHME, a TOPMOXEHME MOXET 3aKaH4MBaTbCs Mpekpa-
LLIEHVEM XN3HEAEeATENbHOCTM TkaHW. pn OeNCTBUN anbTepUpYHOLLErO
(oTpaBnsitoLLErO) BellecTBa (xropodopMa, achmpa M Op.) Ha y4acTok
HepBa B HEM NMPOUCXOAAT (PYHKLMOHASBbHbIE U3MEHEHUS (T.€. CHDKAET-
ca nabunbHOCTb, yBenuMuMBaeTcs nepvon abconoTHOM pedpakTepHo-
ctn). B Hopme cuna cokpalleHMs MblLlLbl 3aBMCUT OT YacTOTbl (Mnu
cunbl) pasgpaxuTens. Nocne OencTBust anbTepuypyloLLlero BellecTsa
HabnogaoTca cnegyowme cragum:

N R 1V PPl

o P11 11 Pt b

Puc. 6. Ctagun napabuosa. 1. Hopma. 2. YpaBHUTENbHaS.
3. NapagokcanbHag. 4. TopmoxeHue

YpaBHUTeNnbHasA - OQUHAKOBLIE MO CUSIE COKPALLEHWs Ha pas-
Hble MO YactoTe (unu cune) pasgpaxerus. Mo genctenem anbTepu-
pyHOLLIErO BelllecTBa NabunbHOCTb NMOBPEXAEHHOMO y4acTka HepBa Mo-
CTEMNEHHO CHWXAETCH, T.€. COCTOsIHNE BO3OYKAEHUS Uc4e3aeT MeasieH-
Ho. Bo Bpemsi ypaBHWUTENbLHOW CTaguyM HEpPB OTBEYaET Ha 4acTble
(cunbHbIE) MMMYNBLCBI B TpPaHCOpMUpPoOBaHHOM, Bornee pegkom putMme.

MapapokcanbHasa - Ha pegkue (unu cnabble) pasgpaxeHus
MbllLa oTBe4YaeT CUITbHbIM COKpalleHneMm, a Ha 4YacTtble (I/IJ'II/I CUInb-
Hble) pearmpyeT ouveHb cnabo. Bo Bpems napagokcanbHOW cTagum
nabuneHocTb ewe Oonee CHWXaeTcsl, U YacTble BO3OYXAEHUS He
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NpoXoaAT T.K. OHU NPUXOAATCA Ha da3y abconoTHOWM pedpakTepHO-
CTW, HO M CaMW BbI3bIBAlOT AarbHeWee CHMXeHue nabunbHOCTW.
lMoaToMy MbIlwLA OTBeYaeT COKpaLleHVWEM IUWb Ha peakue (unm
cnabble) pasgpaxeHusi, KOTopble COBMaAalT C KOHLOM OTHOCUTESb-
HOWN pedpaKkTePHOCTMU.

TopmMoxeHue - Npy 3TON CTaaun BUAMMbBIE NPOSIBNEHNS XKN3-
H1 (BO3DYXOeHWe M TOpMOXeHune) oTcyTcTBYHOT. [locne yaaneHus
anbTepupyloLwero BellecTsa napabuos npekpawaeTcs, n dyHKLUUO-
HanbHble CBOWNCTBa BOCCTaHABIMBAOTCS, NPOXOAsS TE e CTagun B
obpaTHOM nopsake.

YyeHnune H.E. BeegeHckoro o napabnose ycraHaBnvMBaeT CBSA3b
Mexay ABYMSI BHELLHE NMPOTMBOMONOXHBIMU COCTOSAHUSIMU - BO30YX-
OeHnem 1 TopMoxeHneM. Bo3byxaeHne n TopmMoXeHue aTo pasnuy-
Hble peakuuMu TKaHu Ha pasgpaxeHue. [Npu BbICOKON NabunbHOCTU
UMNyNbCbl BO30YXXAeHWs1 npoBogATcsl 6e3 uameHeHun. CHuKeHue
NabunbHOCTU 3afepXuBaeT NMPoBedEeHWE UMMYNbCOB U BO3HMKAET
TopMmoxeHue. H.E. BeBegeHckuii paccmaTpuBan napabuos kak oco-
6oe cocTosiHME CTOMKOro, HekonebnoLerocs Bo30yxaeHus.

HepB - COBOKYMHOCTb HEPBHbLIX BOMOKOH (OTPOCTKOB HEPBHbIX
KMETOK) 3aKMOYeHHbIX B OOLLY0 COEAMHUTENbHO-TKaHHY0 060M0oYKy
- 9nvHepBun. PasnunyaloT mManony4ykoBble N MHOFOMYyYKOBbIE HEPBbI.
HepBHbIe Ny4Yky OKPY>KEHbl COeANHUTENBHOTKaHHOW 060noYkon - ne-
puvHepBueM. Kaxgoe HepBHOE BONOKHO MOKPbLITO 3HAOHEPBUEM.

Pasnuyator gBurateneHble, YyBCTBUTESNbHbIE, BEreTaTuUBHbIE U
CMellaHHble HepBbl. CMellaHHble HepBbl copepxaT ABuratesibHble,
YyBCTBUTENbHbIE U BErETaTUBHbIE BOMOKHA. KONM4ecTBO HEpPBHbIX BO-
MNOKOH B 0OHOM nyyke 1-2 TbicsuK, a B HepBe oT 3 A0 32 ThICcAY.

Puc. 7. CtpoeHne MHOromny4koBoro Hepsa. 1. 3nuHepBun.
2. MepuHepswui. 3. SHOOHEPBUIA. 4. HEpBHbIV Ny4oK
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CBoiicTBa HepBa:

1. Bo3byaumocTb - CNOCOOHOCTb TKaHM OTBeYaTb Ha pasgpa-
XeHune Bo30yxaeHuem. [Nopor Bo3byaMMOCTM HepBa HWXe, YeM B
MbILLLAX W XXernesax.

2. NMpoBOAMMOCTb - CMOCOOHOCTb HEpBa MPOBOAUTbL BO30YX-
aeHve. [NpoBegeHne Bo30yXaeHMS BO3MOXHO MPU COXPaHEeHUN aHa-
TOMMYECKON U PYHKLNOHANBHOW LeNOCTHOCTM MeMBpaHbl HEPBHOTO
BOMnokHa. Mimnynbcbl pacnpoctpaHsaiTcs B 06e CTOPOHbI OT MecTa
OencTBusa pasgpaxutens (4BYCTOPOHHee).

3. JTabunbHocTb N OyHKUMOHAaNbHast NOABPKHOCTL - CMOCO6-
HOCTb BO3DYyAMMON TKaHW BOCNPOU3BOAMTbL NOTEHLManbl 4ENCTBUS B
COOTBETCTBMM C PUTMOM pasgpaxutens. JlabunbHOCTb MMENMHOBBIX
HepBOB (B yCroBusaX akcnepumeHTa) coctaenseT 500-1000 nmnynb-
COB B CeKyHAay, a 6e3ammenvHoBbIX - 200 MMMNynNbCoOB B CEKYHAY.

4. Bbicokas pabotocnocobHocTb. Bbicokass paboTtocnocob-
HOCTb HepBa OOycrnoBreHa HU3KMM YpOBHEM OOMeHa BellecTB. Tak,
npu Bo3by)XaeHMM B HepBe 3aTpaudmBaeTcs aHeprum B 100000 pas
MeHbLUe, Yem B Mblwue. B onbitax H.E. BBegeHckoro HepB coxpa-
HAM BO3GyOUMOCTb M MPOBOAMMOCTbL B TeyeHue 12 yacoB Henpe-
PbIBHOMO pasfapaxeHusl.

HepBHOe BONMOKHO - OTPOCTOK HEPBHOW KNETKU (aKCOH WIu
aeHgput). B 3aBucMMoCcTM OT guMameTpa M CKOpPOCTUM NPOBEAEHMS
BO30YXOeHUSA HEPBHbIE BOSOKHa nogpasnenstoT Ha 3 Tuna - A.B, C.

PasnuyatloT MmenvHoBble U 6Ge3MNENNHOBLIE HEPBHbIE BOJOK-
Ha. B 3aBucumocTv OT gnameTpa M CKOpPOCTU NPOBeAEHUSA BO30OYX-
JeHus HepBHble BONOKHa nogpasgenstoT Ha 3 Tuna — A.B,C.

OeHgpwur KoHueBan BeTBb

(TepMHHanL) aKkcoHa
%UL J% KneTto4yHoe Teno g\?ﬂg

\S MNepexear PanBke Ry

_
e '_,i‘—'"\
f F\r‘\r AKCOH Knetka LLiBaHHa

Anpc MuenuHoBana obono4ka

Puc. 8. HerpoH
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MwuenvHoBasi oGorioudka, npeacTaensieT coboii kuponogobHoe
BELLEeCTBO, obrajatoLLee BbICOKMM COMpPOTUBIIEHNeM. MuenuH BoIMnor-
HSIET 3aLLUTHYI0, TPOUYECKYIO (PYHKLIMIO U SIBIISIETCS U3ONSITOPOM.

Tabnuua 1 - Tunbl HEPBHBLIX BOSTOKOH

Tun OunameTp, CkopocTb, VHHepBaLms
MKM M /c
Aq 12-22 70-120 CkeneTHble MblLLbI
Ag 8-12 40-70 AddepeHTHble. Koxu
Ay 4-8 15-40 AddepeHTHble. [laBneHne
Aa 1-4 5-15 AddepeHTHble. Bonu
B 1-3 3-14 BereTtaTuBHble (NperaHrnnoHapHble)
C 0,5-1,0 0,5-3 BereTaTuBHble (NOCTraHrMMoOHapHbIE)

YyacTtkn, nuweHHble obonoykn (nepexsatbl PaHBbe) pacno-
noxeHbl Ha paccTogHun 1-1,5 mm. B MOMeHT BO3OYyXaeHUs nosepx-
HOCTb MembpaHbl nepexsaTa PaHBbe CTAHOBUTCA 3apsKEHHOW OT-
pyuaTenbHO MO OTHOLUEHWUIO K MOBEPXHOCTU MembpaHbl coceaHero
nepexesata. TOK MOeT 4Yepe3 MEXTKaAHEBYH XWMAKOCTb. Bbixogawmm
Yepes cocegHun nepexsaT TOK BO3OyXdaeT ero u Bbi3blBaeT nepe-
3apagky. Cam e nepexsaT HaxoAUTCS B COCTOSHUN BO3OYXAeHWA U
Ha Bpems CTaHOBUTCH pedpakTopHbIM. [TO3TOMY KpyroBble TOKUA MO-
ryT pacnpocTpaHATbLCA TOMbKO OT AaHHOro nepexsarta. Bo3byxaeHune
nepepaeTcs ckaykoobpasHo, OT OA4HOro nepexesata K Apyromy. Bbi-
cokas MMOTHOCTb TOKa Ha nepexsaTax. Bbicokas ckopocTb npose-
aeHns Bo3byxaeHus 70-120 m/c. Bo3byxaeHue pacnpocTpaHsieTcsi ¢
Hebonbwown 3atpaTton aHeprmn. Cuna BO30YXOEHUS He 3aTyxaeT
(6e3 pekpemeHTa).

MembpaHa 6e3mMnenvHOBOro HepBHOro BOMOKHa obnagaet
HU3KNUM CONPOTMBIIEHMEM W KPYrOBbl€ TOKW MOTYT BbIXOAUTb Ha pas-
HbIX PacCTOsHUSX, paccemnBaTbCs U 3aTyxaTb. Bo3byantb membpaHy
MOryT TOfbKO Te, KOTOpble BbIXOASAT BOMM3WM OT yyacTka BO3Oyxae-
Hus. Bo3byxaeHne pacnpocTpaHsieTcs BAOMb BCcell MembpaHbl B BU-
e ropsilero wHypa. Bo3byxaeHne pacnpocTpaHseTcs MearieHHO
0,5-3 m/c. Bo3byxaeHusi nepegaetcs ¢ bonbluMMKM 3aTpaTtammn Hep-
rMn 1 3aTyxaHvnem.

CuHanc (rp. synapsis coeguHeHune, cBsi3b) CTPYKTYpHOe obpa-
30BaHMe, obecneunBatollee nepegady BO30OYXOEHUS C HEPBHOro
BOMOKHA Ha WHHEPBMPYHOLLYID UM KIeTKy (HEPBHYIO, MbILLEYHYHO,
CEKpeTOpHYt0). TepMuH «cuHanc» obin BBeAEH B 1897 r. aHrMUIACKMM
dwmsmonorom Y. LWeppuHrroHom (1857-1952). CuHanc coctout 13
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npecmHanTu4eckon MemOpaHbl (YTOSLLEHHOE OKOHYaHue akcoHa),
NMoCTCUMHANTMYECKON MemMbpaHbl (06pasoBaHa MemMOpaHoOW MHHEPBMU-
pyeMol KNeTkn U cuHanTudeckon wenm (wmpmHa 50-100 Hm).

Synaptic vescicle Axon
Neurotransmitters Terminal
Voltage-gated Neurotransmitter
Ca++ channels re-uptake pump
. . Neurotransmitter i
Post-synaptic density Synaptic
receptors Cleft
Dendritic
Spine

Puc. 9. CTpoeHue cuHanca

HepBHbIN MMMYNbC, 4OCTUrAst HEPBHOTO OKOHYaHWS, BbI3biBaET
BblgeneHve MeamaTopa (aueTunxonvHa) n3 CUHanTUYeCcKMX Ny3blpb-
KOB, KOTOpbIA noctynaeT (AMddyHOMpPYeT) B CUHaNTU4eckoe mnpo-
CTpaHCTBO. 3anaca aueTunxonvHa B MNy3blpbkaxX AOCTATOMHO ANA
2500-5000 umnynbcoB. AueTunxonuH auddyHaMpyeT Yepes Wwenb 1
JocTturaet nocTcuHanTuyeckon MembpaHbl. [locTcMHanTudeckas
MembpaHa mmeeT ocobblfl  BbICOKOYYBCTBUTENbHLIV K MeauMaTopy
6enok - xonuHpeuenTtop. CoeanMHeHVe aueTUNXoNMHa C XOnWHpe-
LEeNnTOpOM MPUBOAMT K M3MEHEHUIO CTPYKTYpbl (KOHdopmauun) 6en-
Ka, B pe3yrnbTaTe MoBbILIAETCA MPOHULAEMOCTb NMOCTCUHANTUYECKON
mMemb6paHbl ans noHos Na*™. B pesynbTaTe 4Yero nmpoucxoaut Aeno-
napusaLms NoCTCUHaNTUYecKon MemopaHbl U BO3HUKHOBeHUe T, B
CUHaMNTUYECKON LLenn HaxoamuTcs (pepMeHT XOJNIMHACcTepa3sa, KOTo-
pbil 04eHb ObICTPO (B TedeHue 20 Mc) pacllennseT BblAENBLUMIACSA
AUETUIXOMNMWH U TEM CaMblM BOCCTAHaBNNBAET UCXO4HOE COCTOSAHME
NOCTCMHANTMYECKON MeMBpaHbl.

CeoncTBa cuHanca:

1. OgHoOCTOpOHHEE NPOBEeAEHME BO3OYKAEHMS.

2. Hanuume cunantnyeckon 3agepxkn (0,2-0,5 mc).

3. Bbicokas 4yBCTBMTENBHOCTb MOCTCMHANTMYecKon membpa-
Hbl K MeguaTopy.
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4. BenuunHa nocTcuMHanTuyeckoro noteHumana (MA) npsmo
NponopLMoHarnbHa KONMYecTBY BblAENMBLLETOCS Megmatopa.

5. Huskasa nabunbHocTtb (30-40 nmn./c).

6. NMnactTu4HoCTb.

Mbiwybl. Macca Mbily y YyenoBeka coCcTaBNAeT: Y MYXYUH -
42% Beca Tena, y XeHwWwH - 35% (y cnopTcMeHoB 45-52%).

K

creaeTnasn LTI HONEPEUHOTIOA0CATAR
cepaeunas

Pwnc. 10. Tunbl mMbiLwy,

MopdodyHKkUMOHanbHbIE OCOGEHHOCTU FNaAKUX MbILUL,.
Mapkne MblWLbl pacrnonoXeHbl BO BHYTPEHHWX OpraHax, CTeHKe
KPOBEHOCHbIX COCYAoB U KOXe. CTPYKTYPHbIM 3M1EMEHTOM rnagkom
MbILLIEYHON TKaHU aBRsTCA Muountbl. MuUOLUTBLI - MbllleYHble
KNeTKn BepeTeHoobpasHou (unm 3eesgyaTomn) hopMbl AuameTpom 4-
8 Mkm 1 annHou B cpegHem 100- 200 mkm (8o 500 mkm). B cepeaune
KNeTkn HaxoauTcs sapo. B capkonnasme munocmbpunnel pasmelye-
Hbl NapannensHo Apyr Apyry. AKTUHOBbIE N MUO3WUHOBbLIE HUTU (MPO-
Tohmbpunnbl) pacnpegeneHsl HEpaBHOMEPHO, NMO3TOMY [MAaAKOMbI-
LWeYyHasl KrneTka He UMmeeT MonepeyvyHonm ucdepyeHHocTn. CHapyxu
Kakgas KrneTka NoKpblTa capkonnasmatndeckon membpaHon. Knetku
rmagkux MbllL, COeAMHEHbl OCOBbIM MEXKNETOYHbIM KOHTAKTOM -
HEeKCyCbl (Yepe3 KoTopble MOTryT nepefaBatbCcsi BO30YXOEHUSA OT o4-
HOW KNETKN K APYron), a TakkKe KOInareHoBbIMUA U 3M1acTU4eCKMMU
BOMOKHaMMU.
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CBouncTBa rmagkux Mbiluy

1. O6nagatoT BbICOKOW MMACTUYHOCTBIO, T.e. CMOCOOHbI CO-
XPaHATb NPUAAHHYIO pacTsKeHneMm AnvHy 6e3 n3aMeHeHUs Hanpsxe-
H1Aa. MoryT 6bITb NONHOCTBLIO paccrnabneHsbl, Kak B YKOPOYEHHOM, TaK
N B PacTSIHYTOM COCTOSIHUW.

2. ObnapgatoT aBTOMaATMEN (3a WCKIIOYEHUEM MbILLIL, KPOBE-
HOCHbIX COCYOB M CEMEHHbIX NMPOTOKOB).

3. Huskasi ckopocTb cokpallenus 1-3 ¢ (B 100-500 pas Huxke,
YeM y CKeneTHbIX MblLL) U paccnabneHns. CokpalLatoTcs CUHXPOHHO.

4. NMeloT HU3KMA ypoBeHb obmeHa BelecTB. CnocobHbl K
ONUTENbHLIM CTOMKUM COKpalleHMsM 6e3 yTOMMEeHus U npu He-
Gonblon 3aTpate aHeprun. Cuna cokpalleHuss Hebonbliasi, HO
MbILLLIbI BOee BbIHOCMKMBLIE.

5. UmetoT Bonbluon naTeHTHbIM nepuog, Bonblion nepuoa
abCconoTHOM pedpakTepPHOCTH.

6. Huskun noteHuman pgewcteus (60 mB), Hu3kyio BO3Oyau-
MOCTb.

7. Huskas ckopocTb npoBeaeHus Bo3byxaeHus (0,2-0,3 m/c).

8. UyBCTBUTENbHBI K PACTAXKEHUIO N XMMUYECKMM BELLECTBaM.

9. WHHepBupylOTCA BeretatMBHOW HepBHOM cuctemon. He
CMOCOOHbLI K MPOU3BOSIBHBIM COKPALLEHMSIM.

MopdodyHKLUMOHaNbHbIe OCOBEHHOCTU CKeneTHbIX (no-
nepeYyHonosiocaTbiX) MbILLL.

Moa MUKPOCKONOM 3TW MbILLbl MMEKOT MONEPEYHOMNOocaTyo
ncyepyeHHocTb. [lonepeyHononocatble (CKENEeTHble) MbIlLbl CO-
CTOSAAT M3 MbILEYHbIX MYYKOB, COAEPXKALLUMX ThICAYM BOJOKOH. Kax-
Obli My4YOK OTAENeH CoeaMHUTENbHOTKAHHOM obonoykon (nepumu-
3MYyMOM), @ KaKgoe MbllleYHOE BOSIOKHO OKPYXXEHO KNeTOYHOn 060-
FNIOYKOM - CapKOSIEMMOMN.

Mbilwe4yHOe BOMOKHO MNpeAcTaBnseT cobow KMeTKy UWMvH-
apuyeckon opmbl ANUHOM OT HECKOMbKUX MUNNUMeTpoB Ao 12-16
cm 1 gnameTtpom 20-100 mkm. Kaxkgoe BonokHo cogepxumt ot 1000
0o 2000 n 6onee MmmodnbPUNI, COCTOALLMX N3 OSIMHHBIX MOJEKYI
Genka, OKPYXEHHbIX uUMTONnasMomn (capkonnasmon). Mexgy mwuo-
dmbpunnamu psgamm pacnonoXxeHbsl MUTOXOHApUK. Kaxgylo muo-
hunbpunny okpyxaeT capKkonsiaaMmaTuyeckum peTuKynym (CeThb).
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CkeneTHan MbIW LA
MbIWEYHOS BONOKHO

Mnazmatnueckan

Anpa mMembpaHa

MUKPOBONOKHE

Puc. 11. CtpoeHune ckeneTHON (MonepeyvyHononocaTomn) Mbiubl

Muodunbpunna npeacrasnset cobort 6onblIOE KONNYECTBO
TOHKMX (aKTUHOBbIX) U TONCTbIX (MMO3UHOBLIX) HUTEN Oenka. Kax-
Aas mmodmnbpunna pasgenvHa Z membpaHamun Ha capkomepabl (Mo-
BTOPSIOLUMECS y4aCTKM MMOUOpMnnbl, orpaHuYeHHble ABYMSI Mo-
nockamu Z2).

A I A i A

i Z ™~ N _—Z i
Capromep
: _ui 1 M-\—_—_—“"‘——-..
ARTHE
| h——_rU_B'IDSPm
| ] |

2 I 2

Puc. 12. CtpoeHune capkomepa. A — aHU30TPOMHbIA AncK (06-
pasoBaH MWO3UHOBBLIMWU HUTAMM). | — MHNM3OTPOMHbIA OUck (06paso-
BaH aKTUHOBbLIMW HUTAMM). H — 30Ha (6onee ceeTnasa 3oHa A gucka),
HeT aKTMHOBbIX HUTeW). Z — MembpaHa (NpuKpensieHbl aKkTMHOBbIE
HUTW)
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B kaxxgon mmnocdmndpunne npumepHo 20000 capkomepoB. Onu-
Ha capkomepa 2,5 Mkm (2,5 mkm « 20000 = 50000 mkm nnu 0,05 m
unu 5 caHTMMeTpoB). TEMHLIN MOBTOPSHOLINACA Yy4acTOK MUOUNG-
punnsl A-OUCK, aHU3OTPOMHbLIN (aH- OTpULaHKe + rp. iSOS paBHbI
+ tropos noBopoT) obpa3oBaH MUO3MHOM - obnagaeT ABOWHbLIM fly-
yenpenomnexnvem. lNpu cokpaweHnM Mblwy anvHa A - OUCKOB He
namensietcs. Obnactb A - AMCKOB He coepKallast HuTen aktuHa - H
30Ha (bonee cBeTMbI y4acTOK B TEMHOW MWO3VMHOBOW MONiOCe).
CBeTnbIf, NOBTOPSIOLWNACA y4acToKk mMuodmnbpunnel, U-aUcK, nso-
TPONHbIN 00pa3oBaH HUTAMU akTUHA He 06ragaeT ABOMHbLIM Ny4ye-
npenomneHnemM. TOHKNE HUTK (aKTUH), MPUKPENSieHbl K MONepPeYHON
Z membpaHe. Tonctble HATU (MUMO3UH), HA KOHLIE MOMEKYNbl UMEKT
royioBK1 (NonepeyHbie MOCTUKM, NMPU MOMOLLM KOTOPbIX OHU B3au-
MOZEWCTBYHOT C aKTMHOBBIMU HUTAMM).

PasnuyaloT kpacHble 1 6enble MbllEeYHbIe BOSTOKHA.

KpacHble BonokHa GoraTtbl capkonna3mon u cogepat MHOro
MUTOXOHAPWUIA, MUOrNobMHa, XMPOB M Mano Muodunbpunn (MmeroT
KpacHbli uBeT). CKOpOCTb pacnpoCTpaHeHUs BO30OYXOEHUA B HUX
HeBblcokas 3-4 m/c. BonokHa cnabble, cokpaliaoTcs MeaneHHo (B 5
pa3 MeaneHHee), Ho obnagatT 60MbLWON BLIHOCIIMBOCTLIO. YTOMITE-
HMe pa3BMBaeTCca MedneHHo. Haxogatcs B Mblwuax, KoTopble
OOIMKHbI NMOCTOSAHHO paboTaTtb (MeAneHHble Mblwlbl). Mblwbl cna-
Oble 1 6onee NNacTUYHbIE.

Benble BONokHa MMEKT MHOrO MModubpunn u mMano capko-
nnasmbl, MMOrnobuHa, KanunnapoB, MUTOXOHOPUA, XNPoB. BonokHa
CUnbHble, HO BbICTPO ycTalT. CKOPOCTb pacnpocTpaHeHnst BO30yx-
OeHnst B HUX Bbicokas 12-15 m/c. HaxoasTest B MblwiLiax coBeplLiaro-
LUMX KpaTKOBPEMEHHY, HO 6onbluyo paboTy (6bICTpble MbILWLbI).
MbIWLbl CUNBHBIE, 3MACTUYHbIE.

CBoiicTBa nonepevyHoONnonocaTbiX MbILLLL:

1. Bo3bygMMOCTb CKENETHbIX MbILL, Bbille, YEM FMagKkux, HO
Hxe 4yem Hepsa. M0-120 mB. MNopor BO3GYAMMOCTU HUXE, YEM Yy
rmagkux MbiLLL,.

2. Bo3byxaeHne no MbIWEeYHbIM BOMOKHaM NpPOBOAWTCS MU30Mu-
POBaHHO, T.e. He NepefaeTcsi C OOQHOMO MbILLEYHOIO BOSIOKHA Ha Apyroe.

3. CkopocTb npoBefeHus Bo30yxaeHusa 6onee BbicOkas, Yem
y rmagkmx mbiwy (3-15 m/c).

4. Bbicokas ynpyrocTb, 3NacTU4HOCTb.

5. CokpalleHus 6bictpble (0,1 ), CUNbHBIE U HECUHXPOHHBIE.

6. VHHepBupyloTCA coMaTUYeCcKon HepBHOW cucTemon (cno-
COGHbI K MPOU3BOSIbHBIM COKPALLEHUSIM).
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MexaH13M MbILWeYHbIX COKpaLLeHUn

B ocHoBe coKpalleHVs NEeXUT B3aMMOLENCTBME MEXAY aKTu-
HOBbIMU N MWMO3VMHOBBIMK HUTAMKU MUodUBbpunn, BcneacTeme obpaso-
BaHMS NoMepeydHbIX MOCTMKOB MeXAy HUMWU. Ha noBepxXHOCTW akTUHO-
BblX HUTEN MMeeTcs ABa 6enka - TPOMOHUH (MMeEeT MNOBbILLEHHOE
cpoacTBO K MoHam Ca’™") 1 TPONOMMO3UH, KOTOpbIE NexaT BAOMb aK-
TMHOBOW CNMpanu u NpensaTcTBYOT NPUCOEANHEHWNIO FONOBKM MUO3NHA
K aKTUHY. TPOMOHWH NPUKPENMeH K akTUHY U TPONOMUO3UHY.

Puc. 13. AkTUHOBasA HUTb. 1 - aKTWH; 2 — TPOMNOMMO3MH. 3 -
TponoHuH C. 4 - TPONOHWH |. 5 - TpOMOHUH T

CokpalyeHus npoucxogdar nog BnvsHuem (1[0, B pesynbtarte
Yero M3 capkonnasmaTMyeckoro petukynyma (sHgonnasmaTnyeckas
ceTb) ocBoboOXAaTCA MOHLI Ca™" (3anyckalolime MexaHWam Cokpa-
LLIeHNA) 1 NocTynaloT B capkonnasmy. Mousl Ca™" B3aumoaencTeyioT
C TPOMOHMHOM U1 B pe3ynbTaTe Yero M3MeHsieTcs ero koHgopmaums
N NPOMCXOAUT CMEeLLEHME MOMEKYNbl TPONOMMO3MHA (NPEenATCTBYHO-
LLIero B3aMMOLENCTBUIO FOMIOBKM MUO3UHA C aKTUHOM) Y MUO3MHOBas
rorioBKa NPUKPENAeTcs K akTUHOBOW HUTU 1 0Bpa3yeTcst KOMMEKC -
aKTOMMO3MH, obnagawwmii Bbicokon AT® - azHOW akTUBHOCTLIO (B
10 pa3 6onblen, yem y MMosuHa). [pyn 3aToM npomncxoamT pacLien-
neHve monekynbsl AT® n BbicBOGOXOaETCa aHeprus Heobxogumas
ONs CoKpaLleHus.

[OnoBKM MWO3MHa COBepLIalT ABWXKEHUS (KUMBOK, MOAOOHbIN
OBWKeHWO Becna). Bo Bpemsi CUIMbHbIX COKpaLLEHUA KONUYECTBO
rpebKoBbIX OBWXEHWUI COCTaBNseT 0o 5 pas B cekyHay. lNpu cokpa-
LLEHUN MPOUCXOOUT BTArMBaHME (CKONBbXEHUE) TOHKUX aKTUHOBbLIX
HUTEN MexXay MWO3NHOBLIMU. BO Bpemsi CKOMBXEHUS CaMu HUTK He
yKopaymBarTcsa. HUTKM akTuHa npukpenneHbl K Z membpaHe, TAHyYT
ee 3a cobow 1 BbI3bIBalOT YKOpPOUEHNe capkomepa. Nocne 3aBepLue-
HUs cokpalleHus Ca’™ BosBpallaeTca B capKonnasMaTuydeckun pe-
TUKYMyM, KOTOpPbIN akTUBHO nornowaet Ca’™ u yganseT ero u3 cap-
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konnasmbl. [Ins paccnabneHnss Mbiliubl (MHAKTMBALMM NOMNEpeYHbIX
MOCTMKOB M OTCOEAMHEHWst WX OT aKTUHOBLIX HWUTE U yaaneHus
noHos Ca'" B capkonnasmaTiyecknii peTukynym) Heobxoanma aHep-
st AT® 1 noHsl Mg™™.

Muo3uHosan
HWTH

” Fronosxa "

AKTUHOBbLIN
MOHOMED

= ~— T PONOMMO3MH

b + Ca<*
Puc. 14. Bsanmopgenctsme rorioBok MMO3MHa C HATAMW akTUHA

CuHTes AT® (BoCCTaHOBMIEHME) MPOUCXOAMT MPU y4acTum Kpe-
aTuH(ocdarta, a BoccTaHOBMNEHUE KpeaTnHdocdaTa npomcxoauT 3a
CYET OKMCIEeHUS CBOBOAHbLIX XUPHbBIX KUCMOT, KETOHOBBLIX Ten 1 rhto-
KO3bl, @ NPW WMHTEHCMBHOW MbILLEYHON paboTe W rMnMKoreHa MbliLul,.
AT® ob6pasyetcs npu aHaspobHom rnmkonuse. MNpu aTomM M3 ogHoOM
MOneKynbl rMoko3bl 06pasyetcs 2 monekynbl AT®. CuHtes AT® npo-
NCXOOWT MPU OKUCMEHUM KO3kl B Umkne Kpebca, HO aToT npouecc
orpaHuyYeH HegoOCTaTKOM Kucnopoga B paboTaroLent MbiLlLe.

Bupabl MbileYHbIX COKpaLLEHUN.

1. N3omeTpuyeckme COKpalleHus, Npu KOTOPbIX AMAMHA Mbl-
LLIEYHbIX BOJSTOKOH OCTaeTCs NMOCTOAHHOWN.

2. N3oToHunueckue (6e3 rpysa) 6e3 nameHeHUs HanpsKeHus.

3. TeTaHun4yeckme (3yG4aTbIvi M rNagKUN TETAHYC).

ToHYyC MbILUL, - COCTOSIHUE HE3HAUYUTENBLHOIO HanNpPsHXXeHs,
BO3HMKAOLLLEro nog 4encTBMEM UMMNYNbLCOB, NocTynatowmx n3 LIHC.

Cuna MblLlL, 3aBUCUT:

1. OT yncna MbIWEYHbIX BOMIOKOH (OAMHOYHOE MbILLIEYHOEe BO-
MNIOKHO MOXET pa3BuUTb HanpskeHve oo 200 wmr).

2. OT yacToThbl pasgpaxuTens.

3. OT ucxoaHom ANVHbLI MblILLbI.

4. Konnyectsa AT®.

5. KOHLIEHTPaLIMM BHYTPUKNETOUHbIX KAaTUOHOB (MoHoB Ca ™).
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Mpy M30TOHMYECKOM COKpallleHMM cuna onpegensietca mac-
CON MakCMMarbHOro rpysa, KOTOpbI Mbillla MOXET NOAHATb (AUHa-
Muyeckasi cuna). lNMpu n3omeTpuyeckom CokpalleHun curna onpee-
nseTcs MakcumarbHbIM HanpsiXeHueM, KOTopoe MOXeT pasBUTb
Mbilua (cTatudeckad cuna). Ona cpaBHEHMS CWMbl Pa3fUYHbIX
MbILLILL ONPeaensaoT OTHOCUTENBbHYIO CUIMY, T.€. MakCUMarnbHbIA rpy3,
KOTOPbIA MbILILA MOXET NOAHATb, AENAT Ha nnowajab aHaToMuye-
CKOrO nornepeyHunka (nepneHaukynsapHoO AnvHe Mblwubl) unm abceo-
MIOTHYIO CUNY - Ha Nnowaab U3NoNorn4eckoro nonepedHuka (nep-
NeHANKYNApHO BOMnokHaMm). [pu TpeHMpoBKe yBenuumBaeTcs macca
W OuamMeTp MbILLLbl B NONEPEYHUKE 3a CHET YBENMYEHUS KONMYEeCTBa
capkonnasmbl (T.e. paboyas runeptpodus). YBenmyunBaeTcs Konu-
yecTBO OenkoB, rnukoreHa, AT®, kpeaTuHdocdaTta, guameTpa Kax-
[I0T0 MbILLEYHOrO BOSIOKHA M HaKonnexue B muodmubpunnax Ca’ .
BospacTaeT cuna n ckopocTb COKpaLLeHus.

PaboTta wMmbiwL, onpegensieTcss nNpousBedeHMEM MOLHATOro
rpy3a Ha BEeNIMYMHY YKOPOYEeHMs Mblwbl. Hambonblwyio paboTty
MbILLILIA COBEpLUAET Npu CPeaHNX Harpyskax.

YTOMneHue 4acTU4HOE UNK MOJSIHOE npekpalleHne paboTo-
cnocoBbHoCTU. lMpUYUHBI YTOMMEHUS - UCTOLLEHUE 3HEPreTUYecKmx
pecypcoB, HakoMfeHWe KOHEYHbIX MPOAYKTOB OOMEHa M CHWXeHne
YYBCTBUTENBHOCTU NOCTCMHANTUYECKON MeMbpaHbl K 4ENCTBUIO Me-
OuaTopa. Hapylwaetcsa OedaTenbHOCTb HaTpuii Kannesoro Hacoca u
Kak cneacTtBue Hapyliaetcs Bo30yAMMOCTb M MPoBOAMMOCTb. CHu-
XaeTcsa NabunbHOCTb.

Tema. LleHTpanbHasa HepBHaA cucrtema

®yHkumu LUIHC: Perynauus, koopanHaumnsa n MHTerpaumnsa Bcex
opraHoB 1 CUCTEM opraHusmMa. B pesynbTaTte yero opraHuam npeg-
cTaBnsieT cobor eguHoe yHKLUMOHaNbLHOE Leroe.

B3anmocBA3b opraHMaMa ¢ OKpyXarllen cpefon (Yepes aHa-
nunsatopsl). AHann3 nHopmMaLnm U3 BHELLHEN U BHYTPEHHeW cpelbl
1 oopMupoBaHMe NPUCNOCOBUTENBHBIX (aAaNTMUBHBLIX) peakuni.

[NposaBneHne ncnxmyeckon OesaTerlbHOCTU, CO3HaHNE, SMOLUN,
CNOXHbIX hbopM NoBeAeHUs1, NamMaTn, 0by4eHus.
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HepBHas cuctema

PN

LI,I-Q‘ Mepudepuyeckan HC
FonoBHOM MO3r CnuHHOM mo3r ComaTtuyeckas BeretatnBHasn
3agHuin Mo3r LenHbii oTa. YepenHo-mosroBele  CumnaTuycKkui
CpeaHuit Mo3r pyaHon W CMMHHOMO3roBble M nNapacumMna-
Mo3axeuok [MosACHMYHBLIN HepBbl TUYecku otaen
[MpoMeXxXyTouHbIN KpecTuoBbIn

Bonblwne nonywapua KonynkoBsbiin

HepBHas cuctema COCTOUT U3 HEPBHbIX KNETOK - HEMPOHOB U
KNeTok Hevpornum (rp. glia knewn), 3anonHa0LWMMN BCE MPOCTPaH-
CTBO MeXAy HEMPOHaAMUN U ABNAOLUXCA 3NeMEeHTaMM reMaTo3HLe-
cdanunyeckoro bapbepa. Obvem rnum coctaBnser 50% obbema
LHC. Hewnpornusi BbINOMHSET OMOPHYK, TPOMUYECKYI, CEeKpeTop-
HYt0, pa3rpaHNYUTENbHYIO U 3aLLUMTHYI0 (YHKLNN.

Mexay HerpoHamu M KNeTKamu rIuM pacnorioXeHbl Lenu, 3a-
MOMHEHHbIE MHTEPCTULMANBLHON XNUOKOCTbI0. KOonnyecTBo HEMPOHOB Y
XMBOTHbIX gocTuraeT 50 mnpa. Knetok rmun 6onblue B 8-10 pas.

HenpoH coctout u3 tena ot 3 o 130 MkM (C KpynHbIM a4-
POM), MHOFOYMUCIIEHHbIX KOPOTKMX OTPOCTKOB - AEHOPWUTOB U OOHOrO
ONVHHOTO OTPOCTKA - aKCOHa.

AKcoH (rp. axon ocb) fgaeT Heckonbko oTpocTkoB (4o 150) -
konnaTtepanen (nat. collateralis 6okoBOW) ONONMHUTENbBHBLIX BETBEN).
[nuHa akcoHa gocTturaeT y xupada Jo 3 MeTpoB, a y FMraHTCKoro
Kanbmapa o 8 MeTpos.

OeHapuTt (rp. dendron gepeBo) He MMEIKT MUenMHOBON 060-
NOYKKM, OENATCS OUXOTOMUYECKM.
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KoHueBas BeTBb
(TepMMHanb) aKcoOHa

{4 L /&
} KnetouHoe Teno /
N b\e;%&

F\gm‘)&)}ﬂua WBaHHa

MuenuHoBasa obonoyka

ODenppurt

Appo
Pwuc. 15. HenpoH

PYHKUUM HEUPOHOB:

1. Bocnpusatue n nepepaboTka nHdopmaumm.

2. XpaHeHwue 1 nepefava HEPBHbIX MMMYIbCOB.

PYHKLUN HENPOTTIUK:

OnopHag (nogaepXuBaeT HEPBHbIE KIETKN).

3awutHasa (0T MexaHMYECKUX NOBPEXAEHUN).
Tpodumyeckas (nuTaTenbHble BELLECTBa U KUCIopoa).
Y4yactme B MeEXaHU3Me NamsTu.

CekpeTopHasi.

PasrpaHnuutensHas (nsonupytowas - npensaTcTByeT nepe-
XOAY HEPBHbIX MMMNYNbCOB C Tena OAHOro HeMpoHa Ha Teno Apyroro).

Tunbl HEMPOHOB (MO CTPOEHND) Ge3aKCOHHble, YHUNnonsp-
Hble HEeWpOHbl, NCEeBAOYHUMNONSAPHbIE HENPOHbLI, GuNonsipHble
HEeNpOHbl 1 MyNbTUNONSAPHbIE (MHOIO AEHAPUTHBIX CTBONOB, O0bIY-
HO adhpepeHTHbIE).

1. YHMNonsipHbIe HEVpOHbI (MaT. uni OT uNuUS OAWH) - C OAHUM
OTpOCTKOM. B ceHcopHOM siape TPOMHWUYHOIO HEpBa B CpeaHEM MO3re;

2. BunonsipHble (naT. bi aBy(x) oT bis ABaxakl) - ¢ AByMSA OT-
pPOCTKaMW. PacrOfIOXKEHHbIE B CNeLUManu3vpoBaHHbIX CEHCOPHbIX
opraHax ceTyaTKe rnasa, ODOHATENbHOM JNWUTENUU W FyKOBULE,
CMyXOBOM U BECTUBYNAPHOM raHrnmsx;

3. MynbTunonspHsble (nat. multi oT multus MHorve, MHOXe-
CTBEHHbIE) - C 6OMbLUIMM KONMYECTBOM OTPOCTKOB. MMetloT oguH ak-
COH M HECKOJbKO AeHapuToB), npeobnagatowme B LIHC.

4. NMceBAOYHUNONAPHbIE HENPOHbI - OT Tena OTXOAWUT OAMH

ogkrwpnrE
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OTPOCTOK, KOTOpbIV cpa3y e T-obpasHo aenutcs. PacnonoXeHbl B
CMVHAanbHbIX FaHIMNAX.

5. Be3aKCOHHble HEeWpPOHbl - HeGombLIME KNETKW, Crpynnupo-
BaHbl BOMM3M CMNWHHOTO MO3ra B MEXMO3BOHOYHbLIX FaHIMUAX, He
MMeloLMe aHaTOMUYECKUX MPU3HAKOB pasferieHus OTPOCTKOB Ha
AeHOPUTBI U aKcoHbl. Bce OTPOCTKM y KNETKM OYEHb MOXOXKM. DYHK-
LMOHanbHOe Ha3HayeHue cnabo U3yyeHo.

Buononasprveii Vwunonapretid Mynemunonspreri

Puc. 16. Tvnbl HelipoHOB

Mo dyHKUUKN HENPOHBI NoAPa3AensaTCs:

1. YyBcTBUTENbHbIE (CEHCOpPHble, addepeHTHble, peuen-
TOpHbIE). Tena 3Tux HerMpoHoB pacnonoxeHbl BHe LIHC n HaxogaTca
B CMMHHOMOS3IOBbIX UMW YepenHO-MO3roBbIX raHrnuax. YyBcTBUTenb-
Hble HeNPOHblI UMEKT OAUH ONUHHBIA AEHAPUT U OOUH KOPOTKUW ak-
COH. AddepeHTHbIE HENPOHbI NCEBAOYHMMNOMNSPHbIE (06a OTpocTkKa
BbIXOASAT U3 OQHOrO Momntca).

2. BctaBoYHbI€ (KOHTaKTHbIe, MPOMEXYTOYHbIe). Camas MHO-
roumcneHHas rpynna. OHu GbiBalOT BO3OYKAaloLWmMe M TOPMO3SILLME.
Bonee menkue.

3. OBwuraTtenbHble (3deEKTOPHbIE, 3ddEpPeHTHbIE, MOTO-
HenpoHbl). OHU nepepatoT Bo3OyxaeHne n3 LIHC k paboumm opra-
Ham. [INUHHbIE aKCOHbI PACMoOSIoXeHbl B BEHTPArbHbIX porax CruvH-
HOro Mo3ra, a Tak e B NpoJoNnroBaToM M cpefHeM OTAenax ronos-
HOro mo3sra.
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4. CeKpeTOpHbIe HENPOHbI - HENPOHbI, CEKPETUPYIOLLNE Bbl-
COKOAaKTMBHbIE BellecTBa (HEMPOrOpMOHbI). ¥ HUX XOPOLLO pa3BuT
Komnnekc [onbaxu, akCOH 3akaH4YMBaeTCsl akcoBasallbHbIMU CU-
Hancamu.

[deAaTenbHOCTb HEPBHOW CUCTEMbI OCYLLECTBISAETCA u4epes
pediekchl.

JlopaansHaa cropoHa

CnunKo# mo3r ARop3ansbhblii
r ~  KOpewok

Benoe Knerouuoe teno
BeWeCTBO  MOTOPHOro HeApoHa

Bentpanbhan cropona

Puc. 17. PednektopHas gyra

Pecdhnekc - oTBeTHas peakuus opraHMama Ha BHeELHee unn
BHYTpPEHHEe pasgpaxeHue, OcylecTBnsgemMoe npu y4yacTum LUeH-
TpanbHOM HepBHOW cucTtembl. MaTepuanbHoOW OCHOBOW pedhnekca
aBnseTca pednekTopHas gyra.

PedonekTopHas ayra - nyTb, N0 KOTOPOMY MNPOXOANT HEPBHLIN
UMNYnbC OT peuenTopa 4O UCMOMHUTENLHOro opraHa (addekropa).

HepBHbI nmnynbe OT peuenTopa (1) nepegaércs no 4yBCTBU-
TenbHoMmy (acddepeHTHOMY) HEWpOHy (2) B cnvMHHOW Mo3r. Adde-
PEHTHbIN HEMPOH (3) pacnonoXeH B CNMHANbHOM FaHrnM BHE CrWH-
HOro mMo3sra. AKCOH (4) YyBCTBMTENbHOrO HEMpOHa B CEPOM Belle-
CTBE MO3ra CBSi3aH NOCPEACTBOM CMHAMNCOB C OOHWUM WK HECKOIb-
KAMW BCTaBOYHbIMWU HenpoHamu (5), koTopble, B CBOK ovepenpb, CBs-
3aHbl ¢ geHaputamm (6) MoTopHOro (3dpdpepeHTHoro) HewpoHa (7).
AkcoH (8) nocnegHero nepefaét curHan OT BEHTParbHOro Kopellka
(9) Ha adbpekTop (10) (MbILLLLY MNK XKenesy).

PeuenTop (naT. receptor NnpuHUMAaKLWNA, OT recipio MpUHU-
Mato, nony4aro) - BblICOKOCMNeLunanm3MpoBaHHOEe OKOHYaHNe HepBHOW
KMNeTKW, BOCMPUHMMAIOLLEE TO UIN MHOE pasdpaxeHue n TpaHcdop-
MUpYIOLLIEe SHEPIUI0 pasgpaxeHus B HEPBHbIE NMMYIbChbI.
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Paanuyatot: MexaHo- , xeMo-, OHO-, TepMO- , POTO-, OCMO- 1
Npon-propeLenTopbl (CYCTaBbl, CKEMNETHbIE MbILLLbI, CyXOXunusi) Ho-
umnpeLenTopbl - bonesble peuenTopsl (NaTt. nocens 6oneeon).

PeuenTopbl, HaxoasaWwmnecs Ha NOBEPXHOCTU Tena unu sB6nmnsm
Ha3bIBalOTCH IKCTEepopeLenTopbl, a peLenTopbl BOCNPYHUMAaOLLMe
pasgpaxeHue M3 BHYTPEHHEN cpefbl OpraHM3mMa UM BHYTPEHHUX Op-
raHOB - UHTEPOPELENTOPbI.

Knaccudmkauumsn pecnekcos:

1. Mo BGuonoruyeckoMy 3Ha4yeHuo (nueBble, 0OOPOHUTENb-
Hble, MONoBbIE U T.4.).

2. Mo pacnonoxeHuto peLenTopoB (dKCTepopeLenTUBHbIE Y
WHTEepopeLenTUBHbIE).

3. Mo pacnonoxeHuto LeHTpanbHbIX CTPYKTYp (CMMHHOMO3ro-
Bble, OynbbapHble, Me3aHuedarnbHble, AnaHLedanbHble, KOpTU-
KanbHble).

4. Mo xapakTepy OTBETHOM peakuuu (OBuratenbHble, cekpe-
TOpHbIE, COCYaUCTBIE).

5. Mo npoucxoxaeHuto (ycroBHble 1 6e3yCroBHbIE).

HelpoHbl KOHTaKTUPYOT Mexay cobon nocpeacTBOM pasnuny-
Horo TvMna cuHancoB. KonmyecTBo crvHamncoB BO MHOro pa3 npeBbl-
LWaeT KONMMYecTBO HEMPOHOB. Ha ogHOM HeWpoHe MOXET ObiTb OT
HECKOSbKUX COT 4O HECKOJIbKMX ThICSAY CUHArCOB.

CuHancbl B LUHC 6biBaloT Xxummnyeckue, anekTpudeckme n cme-
LUAHHbIE.

1. XuMun4yeckmne cuHancol — nepegada Bo3byxaeHus npouc-
XOAMT NOCPeACTBOM MeANaTopoB.

2. dneKTpun4eckMe CUHanNCbl KNETKM COEAMHAKTCS BbICOKO-
NpOHMLAEeMbIMM KOHTakTamu. PacctosHue wmexagy membpaHamu
KNeTKn B aneKkTpmyeckom cuHance 3,5 HM (0BblYHOE MEXKNeTo4Hoe
20 HM™).

3. CmelwaHHble cuHarnchl. [MpecMHanTUYeckum noteHuman
OEeVCTBUS co3daeT TOK, KOTOPbIV AenonsApu3yeT NoCTCUHaNTUYECKYHO
MemObpaHy TUMUYHOTO XUMUYECKOrO CUHarnca, rge npe- 1 nocTcuHarn-
TU4eckne MeMbpaHbl HENOTHO MpunerawT Apyr K Apyry. Takum o6-
pa3oM, B 9TUX CMHaNcax Xumu4deckasi nepegada CnyxuT Heobxoau-
MbIM YCUITMBAOLLUM MEXAHN3MOM.
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_~ HepBHbI tmnynbe

CuHanTUYecKkni

ny3bIpék Tepmunant

| HelipomeanaTopbl

CuHanTuyeckasn
wenb

Teno
HEepPBHOM
KNeTKu

—— PeuenTopbl

Puc. 18. Cunanc

B LUHC (ueHTpanbHbIe) CMHaNCbI ObIBAKOT:

1. AKCO-OeHOPUTNYECKUNE - C AEHOPUTAMU;

2. Akco-comaTuyeckme - ¢ Tenamm HeMpoHOB;

3. AKCO-aKcOHarbHbIE - MEXAY akCOHaMWU;

4. leHapo-geHapuTnyeckue - mexay AeHapuTamu.

B 3aBuMcMMoOCTM OT MeguaTopa CUHarnchbl pa3gensaTcs:

1.  AmuHeprmnuyeckue, cogepxawme OUOreHHble aMUHbI
(Hanpumep, cepoTOHWMH, AodaMuH) B TOM 4ucCne agpeHepruyeckue,
coAepxalime agpeHanuH Unn HopaapeHarnuH;

2. XonvHepruyeckme, coaepxalyme aueTUnxornuH;

3. MNypuHepruyeckne, cogepxatime nypuHsbl;

4. MNenTuaeprudeckne, cogepxalime nentTuabi.

Mo pencrTBMIO:

1. Bos3byxpgarowme CuHaNCbl UMEHT LUMPOKYD CUHANTUYe-
CKYIO LLenb, a TOPMO3Hble Y3Kyl0. B HMX BbipabaTbiBalOTCs BO3OYX-
Jawlwune MegvaTopsbl (aueTUNXosiMH, HopagpeHanvH, nodamuH).

2. TopMO3HbIe cuHancbl ObiBalOT ABYX BUAOB: 1) cuHanc, B
NpecuHanTUYeCKNX OKOHYaAHUAX KOTOPOro BblOenseTcsa meamartop,
rMnepnonsapusyroLWnin NOCTCUHANTUYECKY0 MeMOpaHy U Bbi3biBalo-
LA BO3HMKHOBEHME TOPMO3HOr0 NMOCTCUMHAMTMYECKOrO NoTeHUMana;
2) akco-aKcoHarbHbIN cuHanc, obecneyvmBaroLLnin NpecuHanTn4eckKoe
TopMOXeHue. CnHanc XonnHeprudecknii cuHanc, MeamaTtopom B Ko-
TOPOM SIBNSIETCHA aLUEeTUNXONNH.

Y TOPMO3HbIX CMHanNcoB 6oree nNroTHas NOCTCMHaNTU4ecKas
mMembpaHa, cofepXaT MeHblle My3blpbKOB C MeanaTopoM. TopMo3s-
Hble MeauaTtopbl (Y-aMUHOMAcCHNAHasA KUCNOTa, MULMH U 4p.) Bbl-

34



3bIBalOT runepnonapusaumio MemopaHbl (a He genonsipysauuio) B
pesynbTaTte 4Yero oHa TepsieT BO30yaAMMOCTb.

Oco6eHHOCTU MEeXHEMPOHHbIX CUHAMNCOB:

1. B UHC cywecTBylOT XnMmnveckme, aneKkTpuyeckne n cme-
LIAHHbIE CUHAMCBI.

2. N4 (BIMCI) Bo3HWMKaeT B MOCTCMHAMNTMYECKON MembpaHe
NYWb NpU OAHOBPEMEHHOM pa3psae HECKOMbKMX CUHaMcoB (cuHan-
TUYeCKNX Bnsiek) unm nNpy NOBTOPHBIX paspsaax B OAHOM cuHarce.
OT0 cBSA3aHO € TeM, 4To [ o4eHb cnabbin (1-2 mMB).

3. CyuwecTBytoT BO3OYyXaatoLLmMe 1 TOPMO3HbIE CUHANChI.

HepBHbIN LeHTP — COBOKYMHOCTb HewpoHoB B LIHC, yyacT-
BYIOLLUX B Perynsumm kakom nmbo yHKUMKM (ObIXxaTenbHbIA, cepaey-
HOCOCYAMUCTBIN, NMULLEBAPUTENbHbIN, PENPOAYKTUBHBIN U Ap.).

HenpoHsbl, yyacTByowmne B perynsumm Tom nnm MHon yHKLnmn
pacnonaralTcsa B pa3nuyHbix otgenax LIHC.

Hanpumep, HEMPOHbI ObIXaTeNbHOro LEHTpa pacrofoXeHbl B
CMWHHOM, NPOAOSIrOBaTOM MO3re, BapOSIMEBOM MOCTY, Kope Gosb-
LNX NonyLuapui.

CBolicTBa HepBHbIX LLEHTPOB

1. OpgHocTOpOHHEee npoBeaeHne BO30OyxaeHus. OT adde-
PEHTHOrO HeVpoHa Ha 3 PEPEHTHLIN.

2. 3apgepxka npoBeaeHus Bo3byxaeHus (1-2 mc).

3. Wppagmaumsa - cnocobHoCTb BO3OYXOEHUS pasnmMBaTbCH
wrpokow BorHon no LIHC ¢ ogHoro ueHTpa Ha apyromn.

4. KoHBepreHuuss - CXOXOEHVWE WUMMYNbCOB MOCTYMNaLWmUx Mo
pa3HbiM adddepeHTHbIM HENPOHaM K 0gHOMY adhdeKTOpHOMY (Konuye-
CTBO acpdpepeHTHbIX HEMPOHOB B 4-5 pa3 bonblue, YeM 3PEPEHTHBIX).

5. OuBepreHuMst - pacxoxAeHUe MMMynbCoB (Konnartepanu
aKCOHOB).

6. LmpKynauusa HEpBHbIX UMMYNbCOB MO 3aMKHYTbIM LiensiMm
(cnocobceTByeT AnMTEnsHOMY NOAAEPXKaHUI0 BO30YXAEHUS).

7. VIHepTHOCTb - CNOCOBHOCTb ANUTENbHO COXPaHsTb criepl
BO30YyXOeHUS.

8. Cymmaums - cnocobHoCcTb cymMMupoBaTh cnabble 1 peakue
00 NOpOroBbl€ NMMYMbChI.

9. OGneryeHve - NoBbilWeHMe BO30yANMOCTM Aaxe nocre ca-
MOro crnaboro pasgpaxeHus.

10. MNMnacTU4HOCTb - CMOCOBHOCTL U3MEHATEL CBOU (DYHKLIMU.

11. JomuHaHTa - BPEMEHHOE CTOWNKOE BO30OYXAEHWNE HEPBHO-
ro ueHTpa. HepBHbIN LIEeHTP 3aHUMAET rOCMOACTBYOLLEE NOSOXEHNE
N MOXET yCMNMBaTb U Hakannueatb B cebe Bo30OyxaeHVe daxe 3a
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cyeT MMMNYNbLCOB apeCOBaHHbIX APYrUM LieHTpamM U NodaBnsTb UX
OeaTenbHOCTb.

12. BbiCcokuin ypoBeHb 0OMeHa BELLECTB.

13. ToHyc - cOCTOAiHME HEe3HaYUTEeNbHOro MOCTOSAHHOrO BO3-
OyXaeHwus.

14. TpaHcdopmauus - UISMEHEHUE CUIbl U pUTMa U NPoAoN-
XUTEMNBbHOCTM UMMNYNbCOB. [py NOHWXKXEHHOW BO3OYAMMOCTU MpPOMUC-
XOOUT ypexeHue putma M Cunbl MUMMYMNbCOB, a MpU MOBbILEHHON
yyalleHne puTMa 1 ycurieHune nmnynbcoB.

15. TopmoxeHue. WrpaeT BaxHyl ponb B KoopAuHauuu
OBWXEHMS.

TopMoXeHue - aKTUBHbIW NPOLECC, Bbi3biBaeMbIl BO30Oyxae-
HMEM HENpOHOB, B pes3ynbTaTe KOTOPOro MpOUCXOaUT 3agepxka
npoBefeHUs HEPBHOIO UMMynbCa.

SBNeHne TOPMOXEHUSA BMepBble OOHAPYXWUIM HEMELKUE Yy4de-
Hble OpaTbs Bebep B 40 rogax XIX Beka. OHM oTmevanu, 4Yto npu
pasgpaxeHuun GryxaatoLero HepBa NPOVCXOAUT CHUKEHME YacTOTbl
W CUnbl COKpaLLeHun cepaLa, BnnoTb 4O NOMHON ero OCTaHOBKMW.

B 1862 r .M. CeueHoB Habnogan ToOpMOXeHUEe CrMHHOMO3Io-
BbIX pedhfieKCOB Yy NATYLIKA NpU pasgpaxeHuu 3putenbHbiX 6yrpos
Kpuctannukamm conu. Npu Bo30YyXOeHUM 3TOro LeHTpa NpouCXoauT
TOPMOXEHME ABUraTerbHbIX LEHTPOB CMMHHOMO MO3ra.

B 1870 r Hemeukun dpmavonor ®. Nonby Habnwgan TopMoxe-
HWe ofeprvBaHusa narnku npu OAHOBPEMEHHOM CUMbHOM CXaTuu
NMMHLETOM BTOPOW Narnku.

B 1901 rogy H.E. BBegeHckuin yctaHoBUn, 4YTO npupoda BO3-
OyKOEeHUS1 1 TOPMOXEHNSA eanHa.

B LUHC pasnuuatoT 2 BMaa TOPMOXEHUA — NEepBUYHOE U BTO-
puyHoe.

TopmorkeHune

/\

MepBnyHOE BTopunyHoe

T D

MpecuHantnyeckoe [lloctcmHanTuyckoe lleccumanbHoe I'Iapa6MOTquCKoe

MepBKYHOE - C yyacTueM creumanbHbIX TOPMO3HbIX HENPO-
HOB. B ronoBHoMm mosre aTo kneTkn PeHwoy u knetku NypkuHbe, B
MO3XeuKe rpyleBuaHbIE HENPOHBI.

BropuuyHoe - 6e3 yyacTus cneumanbHbIX TOPMO3HbIX HENpo-
HOB (T.€. B T€X € CaMblX HEMpOHaXx).
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MpecuHanTUyeckoe TOPMOXEHME CMOCcOBCTBYET mnpekpalle-
HUIO BblgeneHus MeguaTopa W3 MpecuHanTUYeckon MembpaHsbl.
lMpecuHanTnyeckoe TOPMOXEHME  pa3BepThbiBAETCA B aKCo-
aKCOHarnbHbIX CMHancax, 61oknpys pacnpocTpaHeHue BO30YXOeHUs
Nno akcoHy. [NpecuHanTnyeckoe TOPMOXEHWE 4YacTO BbISBNSAETCA B
CTPYKTYpax MO3roBoro cTeofa, B CrIMHHOM MO3re.

lMocTcmMHanTMyeckoe TOPMOXEHWEe BO3HWKaeT Ha MnocTcuHan-
TMyeckon MembpaHe TOpMO3HOro cuHanca. [locTcuHanTudeckoe
TOPMOXEHNE OCHOBHOW BUA TOPMOXEHWS, pa3BMBaOLLMACA B MOCT-
CMHanTU4ecko mMembpaHe akCoCOMaTUYeCKMX W akcoaeHapuTude-
CKMX CMHAMCoB Mo BIIMAHWEM akTMBauuW TOPMO3HbIX HEVPOHOB, B
KOHLUEBbIX pa3BETBMEHUSX aKCOHHbIX OTPOCTKOB OCBOOOXAaeTcsd u
MOoCTynaeT B CMHANTUYECKYHO Lienb TOPMO3HOW megmatop. Hambo-
nee pacnpocTpaHeHHbIM TOPMO3HLIM MeAMaToOPoOM ABMSETCA ramma-
amuHomacnsiHas kucrnoTa (FTAMK). Xumuyeckoe pewncteue TAMK BblI-
3bIBaeT B MOCTCMHANTUYeckon MembpaHe adhekT runepnonsapusa-
UMM B BMAE TOPMO3HbIX MOCTCHHaNTUYecknx noteHumanos (TMCI),
YTO NPUBOOMT K YPEXEHUIO Mnn NonHomy npekpaileHuo MA. Oen-
CTBME TOPMO3HbIX MeauaTopoBHa MOCTCMHAMTUYECKYID MeMbpaHy
BbI3bIBAET YCUNEHME BbIXOAA WOHOB Kanusi U3 KNeTkn n yBernumveHue
nonapusauun membpaHsoi.

MNeccumanbHoOe TOpMOXeHWe (3anpegernbHoe, OXpaHWUTerb-
HO€) - MPOUCXOAUT MPU MOCTYNNEHUN OYEHb YacCTbIX U CUFbHBIX UM-
nynbcoB, KOTOpble MNpeBbIWAT YHKUMOHANBHbLIE BO3MOXHOCTU
HENPOHOB.

MapabuoTnyeckoe TOPMOXEHME BO3HMKAET Mpu TpaBMaTu-
YECKOM LLOKe.

TopmoxeHnUss B HepBHOW cucteme obeperaet HEWpoHbl OT
yYpe3MepHoro Bo3byxaeHns 1 nogaBnsaeT M3bbITOYHYH MHGOPMAaLMIO.

CnunHHoM mo3r (naT. medulla spinalis) cambin gpeBHUIA OT-
gen LHC.

CooTHoLEeHMEe MexXay CMUHHBIM U FOfIOBHBIM MO3roOM Y MO3BO-
HOYHbIX cneayowee: Poib 1:0,3; 3emHoBoaHLIX 1: 0,8; npecmbikato-
wwuxcsa 1:1; ntuy 1:1,6; cobak 1:5; yenoseka 1:45. Y yenoseka cnunH-
HOM MO3T MO OTHOLLEHUIO K FTONIOBHOMY MO3ry coctaBnsieT Bcero 2%
(y xowek 25%).

Y HM3WMX MNO3BOHOYHbIX XWBOTHbLIX CaMOCTOSATENbHOCTb
CMWHHOrO MO3ra YeTKO BbIpaXeHa, a Y BbICLUMX MO3BOHOYHbLIX €ro
[esATeNnbHOCTb B 6ONbLION CTeNeHu Nog4yMHeHa LeHTpaM rofoBHO-
ro moasra.

CnMHHOM MO3r pacnonoXeH B NO3BOHOYHOM KaHarne v npeg-
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cTaBnsieT cobon LUMNUHOPUYECKMI TSXK (anuHon y venoBeka 40-45
cm, anameTpom 1 - 1,5 cm n maccon 35 r), CNMOCHYTLIM B JOPCO-
BEHTparnbHOM HarnpaBneHun, 6onee TONCTbIA B Ha4arne.

BHYyTpKM cnnHHOro mo3ara MMeeTCsl NOJoCTb, Ha3biBaemasi LieH-
TpanbHbIM KaHanoM, KOTOPbIA 3anoflHEH CMMHHOMOS3IOBOW XXWOKO-
CTbio (NIMKBOP naT. liquor XXMAKOCTb; CMHOHMM LiepebpocnuHanbHas
Xnakoctb). CNMHHON MO3T 3aLUMLLEH MATKOW, NayTUHHOW N TBEPOON
obonoykamu.

MpocTpaHcTBO Mexay TBEpAOW O0DOMOYKOM U KOCTbIO MO3BOH-
KOB HasblBaeTCs anuaypanbHbIM M 3anofIHEHO XUPOM U BEHO3HOW
ceTbio.

Suonuit Kanamuk
Henwmpaavibitt
Kanai

Cepoe sewecmen

Saonuil Kopewor
CRUIIO-MO32068020
Hepaa

3aonui poe

Hosgonounwul
nepenbil

yaea Cnunno-

MO32ZOGOIL
Heps

bokoeoi
KOHAMUK

boxocou poc

Deaoe sewpecmen Hepeonuu poe

llepednas cpedunnas Goposia Hepediuii kopewok cnunio-
(ugen) MO3208020 HEpBa
Hepeonui kanamur

Pwuc. 19. CnuHHOM MO3r

Wmeetr 5 otgenoB u 2 yronuieHns (LWerHoe U MNOSICHUYHO-
KpecTuoBoe, oTkyaa 6epyT Ha4yano HepBbl, MHHEPBUPYIOLLNE KOHEY-
HOCTH).

Ha Bcem MpoTsKeHUn OT CMMHHOIO MO3ra OTXOASAT CMMHHO-
MO3roBble HepBbl, KOTopble 00pa3ylTca B pe3ynbTaTe ChvsHUA
JopcanbHbIX U BEHTParbHbIX KOPELLUKOB.

[dopcanbHble KOpEeLKA UMEKT YTOMLIEHUs] (CMMHHOMO3IoBbIE
raHrnuun), B KOTOPbIX PacrorioXeHbl Tena YyBCTBUTENbHBIX HENPOHOB.

B LeHTpe pacnonoxeHo cepoe BeLeCcTBO — Teria HEMPOHOB, a
CHapyxun — 6enoe (MMENUHN3NPOBAHHBIE aKCOHbI, HEMPOTNUS, a Tak-
)Ke KPOBEHOCHbIX COCYAOB, OKPY>XEHHbIX He3HaYMTENbHbIM Konuye-
CTBOM CO€MHUTENbHOW TKaHW).
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dusmnonornyeckoe aHayeHue NMKBopa:

1. MexaHuyeckas 3awnta Mo3ra;

2. OJKCKpeTopHasa - ygarneHue npoaykroB meTtabonuama
HEepPBHbIX KNeTOK;

3. TpaHcnopTHasa - TPAHCNOPT pa3fnuyHble BellecTBa, B TOM
yucne Kkucrnopoga, ropMOHOB WM Ap. OMOMNOrMYeckn akTuBHble Be-
LLIeCTB;

4. N'omeocTaTuyeckasa - nogaepxaHve onpeneneHHom KOH-
LeHTpaunn KaTMoOHOB, aHWOHOB M pH, 4To obecneymBaeT HOpMarb-
HYt0 BO3OYyAMMOCTb HEVNPOHOB;

5. AMMyHonoru4veckumn 6apbep.

®PYHKLMUM CMTUHHOIO MO3ra:

1. Perynauus cokpalleHui CKkeneTHoOW MmyckynaTypbl (Cokpa-
LLIEHNS MbILLL, FOFOBBI, LWeW, TyNoBuLla, KOHEYHOCTEN) - TIOKOMOTOP-
Hble LEHTPBI.

2. Perynauma paboTbl AbixaTenbHbIX MbIWL (guadparmanb-
Hbl HEPB, PACMNOMOXeH B LUEMHOM OTAerne Ha ypoBHe 3-5 NO3BOHKa;
nepegHve BETBU TPYAHLIX CMWHHOMO3IOBLIX HEPBOB WHHEPBUPYIO-
Lwme mexpebepHble MbiLLbI

3. Perynsaumsa paboTbl BHyTpEeHHMX opraHoB. Perynsauns pabo-
Tbl CepAaua, KPOBSAHOro AaBrieHns (LEeHTPbl CUMMNaTUYeCKON HEPBHON
CUCTEMBI, PAaCMonOXeHHble B rPYAONOSACHUYHOM OTAENe CrUHHOro
Moa3ra).

4. Perynauua pedpekaumm n MO4YenornoBbix pednekcosB (B
KpPecTUOBOM OTAene pacrnosioXeHbl LEHTPbl MnapacumnaTtuyeckon
HEpPBHOW CUCTEMbI).

UuncTbix pedneKkcoB CMMHHOrO MO3ra HeT, Tak Kak OHW UCMbl-
TbIBAKOT BNusiHWE BbicMX otaenos LIHC.

MpoBogHukoBas yHKUMA ocylecTBnsgeTcs O6enbiv Belle-
CTBOM, COCTOSILLUM M3 HEPBHbIX BOFIOKOH 06pasyloLmx Bocxogsime
N HUCXOAALWME NYTW.

3agHnn MO3r COCTOMT U3 MPOAOSIrOBATOro Mo3ra U Baponme-
Ba MocCTa.

lMpogonrosaTbli MO3r, BaponueB MOCT U CpedHWA MO3r Co-
CTaBNSAIOT CTBON MO3ra. B cTBone mMosra HeT YeTKOro pasrpaHnyeHns
ceporo 1 6enoro BeLlecTBa.
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Puc. 20. CarutTanbHblii paspesa rofloBHOro Mosra

MpoponroBaTtbin MO3r cOCTOMT U3 6enoro n ceporo Belle-
ctBa. Cepoe BellecTBO npogonroBaToro mosra obpasyeT sagpa
(ckonneHusa HelpoHOB). 34ecb pacnonoXeHsl sapa 6 nap yYepernHo-
Mo3roBblx HepsoB (VI-XII napbl), peTukynapHas gopmauns n agpa
asuraTenbHblx nyTen (8apo Oewntepca).

B npogonroBatom MO3re pacnonoXeHbl >XU3HEHHO BaKHbIe
LEHTpbl: ObIXxaTeNbHbIN; CepaevYHOCOCYAUCTbIN; MULEeBapUTENbHbIN
(cocaHue, xeBaHue, rmoTaHve, Cekpeuns NUeBapuTEnbHbIX COKOB,
MOTOPUKa >KENyAOYHO-KULIEYHOro TpakTa); 3alUUTHBIX pediniekcoB
(MuraHue, cnesooTaeneHmne, pBOThl, KaLLns, YNXaHus U ap.).

Appo [eliTepca noBbIlWaeT MblleYHbIN TOHYC pa3rnbartenen,
3a cyeT Yero npeogoneBaeTcs cuna NpUTSXXEHUs U Teno coxpaHseT
paBHOBecue.

MpogonrosaTbli MO3r y4acTBYET B OCYLLECTBMEHUN ctaTuye-
CKMX pedhneKkcoB - pednekcol No3bl (CTOSHWE, NeXxaHue, cuaeHue).

BaponueB MOCT CBSA3bIBaET BbILLE 1 HWXKE Nnexawue oTaensl
LHC mexgy cobon n ¢ mo3axeykoM. B Hem pacnonoxeHsl sapa V
napbl YepenHo-MO3roBbIX HEPBOB, PETUKyNspHasi opmaums. Yye-
CTBUTESIbHbIE BOJIOKHA YE€pPErnHO-MO3roBbIX HEPBOB MPOBOAAT UM-
NyrnbCbl OT BKYCOBBLIX PELIENTOPOB SA3blka, PELENTOPOB KOXW, MbILLILL
ronosebl, rnas v 3y6os.
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[BvrateneHble BOMIOKHA PErynUpPYT MUMMYECKYIO MYCKYNaTypy.

B Hem pacnonoxeH LeHTp MHeBMOTakcuca (rp. pneumon ay-
HaBeHve, BeTep), y4acTBYOLWMIA B PErynaunumn AbixaHus (KOOpauHU-
pyeT paboTy LieHTpa BOoOXa U LieHTpa Bbl4oXa).

CpeaHUM MO3F COCTOMT U3 YETBEPOXONIMUSA, HOXEK MO3ra u
CUInbBMEBA BOAOMPOBOAA, COeaUuHsiioLero 3 n 4 MO3roBon Xenygoy-
kn. YetBepoxonmue obpasosaHo 4 Gyrpamu (2 nepegHux n 2 3ag-
Hux). MepeaHue Byrpbl ABNAIOTCA NOAKOPKOBBLIMU LEHTPaAMU 3peHNs,
a 3agHuMe — NOAKOPKOBbIMU LeHTpaMu cnyxa (nepBuYHbIe 3pUTenb-
Hble U CriyxoBble LieHTpbl). [1pyn Mx yyactum ocyLlecTBNAKTCA 3pu-
TenbHbIE N CITYXOBblIE OPUEHTUPOBOYHbIE pedhnekchl (MOBOPOT romno-
Bbl B CTOPOHY CBETOBbIX UK 3BYKOBbIX pasgpaxutenen).

Hoxxka COCTOMT M3 MOKPBbILKX, YEPHOW CYOCTaHLMM U OCHOBa-
HVs. B mokpblWwke pacnonoXeHo KpacHoe siapo; siapa rnasogsura-
TenbHoro Hepsa (lll - nmapa) WHHepBUpPYeT rNagKyl MyCKynaTtypy
(napacMMmnaTnyeckMe BOMOKHA) MMa3 - PECHUYHYH MbIlLy U COUHK-
Tep 3padka; agpa 6nokosoro Hepea (IV - mapa) MHHEPBMPYET KOCYHO
MbILLILY Fnas.

KpacHoe sigpo (ckonneHune ceporo BellecTBa) OKa3biBaeT Mno-
CTOsiHHOE TopMmo3ssilee BNusHWe Ha Agpo [enTepca. YyactByeT B
OCYLLECTBMNEHMN CTaTUYECKMX, YCTAHOBOYHBLIX M CTATOKUHETMYECKUX
pecnekcos. [pn nepepeske rofoBHOro Mo3ra Ha YpoBHE M NPOAOMro-
BaTOro 1 cpegHero Mosra passmBaeTtcs geuepebpansHas purngHocTb,
T.K. MpekpaLlaeTcs TOpMO3silliee BMMAHME KPACHOro sgpa cpegHero
Mo3ra Ha sagpo Jentepca. MNpovcxoout peskoe ycuneHne ToHyca pas-
rmbatenen. KoHeYHOCTM npyu STOM CUNBHO BhINPAMIIATCA, rofosa
3anpoknabiBaeTCcs Hasag, XBOCT BbITArMBaeTCA BOOIb Tena.

YepHas cybcTaHuusa obpa3oBaHa MHTEHCUBHO OKpalUEHHbI-
MW HEPBHbIMW KIEeTKaMu, KOTOpbIE Y4acTBYIOT B PErynauum OBmKe-
Hus. PerynupyeT nnacTuyeckmin TOHYC.

OcHoBaHMe HOXKM 0Opa3oBaHO BOJSIOKHAMM HUCXOOALMX U
BOCXOOALLMX TPAKTOB.

Mo3xe4yok COCTOMT 2 MnonyLllapuii, COEQUHEHHBIX MeXay Co-
6or (npn noMoLm YepBsiyka). Ha NOBEpXHOCTU PacnoroXeHO cepoe
BeLecTBo (kopa), BHyTpu Gernoe, B KOTOpoM umetoTcs aapa. [pu
nomoLm 3 nap HOXeK CBSA3aH CO CpeaHVM MO3roM, BapOriMeBbIM MO-
CTOM W MPOJOIroBaTbiM MO3IOM.

Mo3xe4ok y4acTBYeT B pPerynsiLmMm Mbille4HOro ToHyca, Koop-
OVHauuM OBWKEHMIN (cornacoBaHHasi paboTa Mbilll), COXpaHeHuu
no3bl U paBHOBECMKS.

Mocne ypaneHus Mo3xedyka ronybb He CnocobeH xoauTb U
netaTtb, HE MOXET KIeBaTb 3€PHO, NOSIBNAOTCA CYLOPOrN.

41



Mocne yganeHnsa Mo3xedka y cobak HapyllaeTCa MblLUEeYHbIV
TOHYC (aToHMS), HapyLaeTca KoopaAnHaunsa ABWXKEHWUS, HapyLluaeTcs
paBHOBecue (KMBOTHOE HE MOXET CTOATb HEMOABUXHO), OTMeYaeTCs
n3BbITOYHAA ABuratenbHas akTMBHOCTb (aTakcus) HacTynaeTt ObiCT-
poe yTomneHue (acTeHus), XMBOTHOE He MOXeT AOMro CTOSATb U XO-
AWTb CcoBepLUaeT MHOTO JIMLLHWUX ABWXEHWUI N BbICTPO ycTaeT.

Moaxe4ok nomoraet Kope npu BbINOMHEHUN CIIOXHO KOOpAM-
HMPOBAaHHbIX ABUraTeNbHbIX aKTOB.

Moaxe4vok yyacTByeT B perynsuum BeretatnBHbIX (YHKLMA.

lMocne ypaneHus Mo3xeyka HapyllaeTcs nuTaHue Mbllwl U
HacTynaeTt ux atpodus. PasgpaxeHne Mo3xeyka Bbi3blBaeT pacluu-
peHne 3payvkoB, MOBbILIEHME apTepuanbHOro AaBMneHus, ydalleHue
nynbca, BOCCTaHOBMEHNe paboTocnoCOBHOCTM YTOMIEHHbIX MbILLL.

MpomexyToUYHbIN MO3F COCTOUT U3 3pUTENbHBLIX ByrpoB (Ta-
namyca), nogbyropHon obnactu (rmnotanamyca) M Hagbyropbs
(anuTanamyca).

Tanamyc (3puTenbHble Oyrpbl) camas Gonbliasi 4acTb MNpo-
MEXYTOYHOro MO3ra CIyXWT CBOeoOpasHbiMK BOpOTamu, 4epes Ko-
Topble NocTynaeT B Kopy 6onblimx nonywapun Bce adpdepeHTHbIe
curHanbl (kpome 060OHATENBHBIX).

B Hem ocywlecTBNAETCA NEepBUMYHBLIN aHanu3 u CUHTE3 CeH-
COPHbIX UMMYMbCOB, KOTOPblE NPUOBPETAOT 3MOLIMOHArBHYIO OKpac-
Ky (MpusATHbIE, HEMPUSATHbIE). TanaMmyc yyacTByeT B perynsuuu nna-
CTMYECKOr0 MbILLEYHOTO TOHYCa (CMOCOBHOCTb MEHATHL HaMpsXKeHue).

MnoTtanamyc (nogbyropbe) pacnonoxeH y OCHOBaHUSA Mo3ra
nopj 3putenbHbIMK Byrpamn 1 nmeeT HebonbLLNE pasmepbl.

vnoTanamyc yyacTByeT B perynsumMu BereTaTtuBHbIX (DYHK-
uun, perynupyeT paboTy runodmsa, a crnegoBaTeflbHO BCeX 9HAO-
KPUHHBIX >Xenes.

B rmnotanamyce pacnonoxeHbl LEHTPbl perynsauuv obmeHa
BewlecTB (0OMeH Genkos, XWpOB, yrneBodoB, BOAHO-CONEBOro 06-
MeHa), Tepmoperynsumun. lNocne yaaneHus ceporo Oyrpa runotana-
MycCa HapyllaeTcsa TennonNpoaykuusa u Tennootgaya, u TemnepaTtypa
Tena He NoadepXXMBaeTCs Ha NOCTOSIHHOM YPOBHE.

B runotanamyce pacnonoxeHbl LEHTPbl 4YyBCTBa ronoaa,
HacblleHns W Xaxabl. PasgpaxeHne COOTBETCTBYIOLMX LIEHTPOB
BbI3blBaeT yCUIIEHHOe NoTpebneHne UK Unn oTka3 oOT KopMa.

B runotanamyce pacnonoxeHbl LLeHTpbl perynsuum nakrauuu,
penpoaYKTUBHBIX (PYHKLMIA.

'MnoTanamyc umeeT OrpoMHOe 3Ha4YeHue B NPOSBIIEHUN 3MO-
UM 1 NOBeAEHYECKUX peakuui (arpeccusi, spocTb, CTpax, yAOBOMb-
cTBMe, 060pPOHUTENBHBbIE pedIIEKChI).
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Anutanamyc pacnonoxeH Hag 3puTenbHbiMM Gyrpamu. B
anuTanamyce HaxoamTcsa aNndu3 N OGOHATENBHBIN LIEHTP.

PetukynsapHasa cdopmaumsa (nat. reticulum certouka, formatio
obpasoBaHve) auddy3Hoe CKoMmneHme HEepBHbIX KMEeTOK, pacnono-
XEHHbIX B LEHTpasnbHbIX OTAenax CTBoria Mosra (MpogonroBaToM,
cpegHeM MO3re W 3puTenbHbIX Oyrpax). HepBHble KneTku pa3Hoob-
pasHble no hopme, pasmepamM 1 BETBIEHNIO OTPOCTKOB.

PetukynspHaa dopmaums noBbilWaeT akTUBHOCTb HEPBHbIX
LEeHTPOB KOpbl BOMbLUMX NONyLapui U CAMHHOrO Mo3sra. 1o Hucxo-
Adawmne nyTaMm MMNynbCbl MNOCTYNawT K MOTOHEMPOHaM CMNUHHOMO
Mogsra. B pesynbTtaTe ynydwaeTtcs paboTa ckeneTHbIX MblLL, 1 BHYT-
peHHux opraHoB. 1o BocxoAAWMM NYTAM UMMYNbCbl NOCTYNalT B
Kopy 60nbLUNX MONyLIAPUIA 1 MOBLILAIT €€ aKTUBHOCTb.

PaspylieHve peTukynapHon cdopmauum unu nepepeska BoCxXo-
OSLLMX NyTEW, BbI3bIBAET Y XXUBOTHbLIX KOMY Y cMepTb. [py YacTu4HOM
paspyLleHMn pa3BMBaETCH COHNMBOCTbL. Ecnun y chsiwero XMBOTHOMO
pasgpaxaTb peTUKynapHyto hopmaLmio, TO OHO NPOCLINaeTCs.

PeTukynapHaa copmauus okasbiBaeT BRUSIHWE Ha MposiBne-
Hue amoumn. MNpn paspyweHnn peTukynsapHon dopmaumm B runota-
namyce npupyyYyeHHoe X1BOTHOE NpeBpaLlaeTcs B AMKOE.

Mpun pasgpaxeHun BeHTpameauanbHbIX s4ep runotanamyca
3NEeKTpPOAaMu y KpbICbl BO3HMKANO yaoBONbCTBUE (BMMOTb A0 U3HE-
MOXEHMS).

PeTukynapHaa copmaums oveHb YyBCTBUTENbHA K rOpMOHaM
n dapmMakonormnyeckum BeLlecTBaM (HapKOTUKW, CNUPTHOE, CHO-
TBOPHOE 1 Ap.).

MepeaHMn MO3r - caMbll KPYMHbIA OTAEeN rofnoBHOIO MO3ra,
COCTOUT M3 ABYX NONYLIAPWUA, COEAMHEHHbIX MeXay cobon Mo30nu-
cTbim Tenom. Cepoe BellecTBO hopmupyeT 6asanbHble sapa U kopy
BonbLnx nonyLwapun.

Ba3anbHble (NOOKOPKOBbLIE) iAPa — CKOMMNEHNE HEPBHbIX Kne-
TOK, pacnorioXeHHbIX B Tonwe 6enoro Belectsa 60nblmx nonyla-
puiA, Mexagy Kopon u 3puTtenbHbiMmn Gyrpamu. K 6asanbHbiM sapam
OTHOCATCA: 6riegHbIN Wap, nosilocaToe Teno (CTpuaTyMm), orpaga.

basanbHble sgpa, COBMECTHO C APYrMMU CTPYKTypamu rofios-
HOro MoO3ra MNPUHUMAOT yyacTue B CMOXHbIX KOOPAWHUPOBAHHBIX
aBuxeHuax. OHU OTBETCTBEHHbI 3@ MeffeHHble CTepeoTunHole (Ha
aBToONMNoTe) ABWKEHNs (xoapba, MoBOpPOThI ronosbl U T.4.). Mpu no-
paXeHUn nonocaToro Terna nosiBNsAeTcs u3bblToYHast ABUratenbHas
aKTUBHOCTb (FMMNepKUHe3).

BbasanbHble sapa y4acTBYKOT B MPOSIBNEHUM SMOLUA U BPOX-
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OeHHbIX hopM noBedeHus (MULLEBON WHCTUHKT, OOOPOHUTENBHbIN,
MofioBOM, POOUTENBCKUN).

Numbuueckaa cucrtema (numb - ceoa, karMma) - yHKUMO-
HanbHO CBA3aHHble Mexay cobow obpas3oBaHWs APEBHEW KOpbl,
OKpYXXaloLMx CTBOM MO3ra C BHYTPEHHEN NOBEPXHOCTM BOMbLUNX NO-
nywapuii. B coctaB numbuyeckon cuctemMsl BXogaT: 'mnnokamnm, no-
ACHas W3BWMWMHA, MWHAANWHa, COCUEeBMAHOEe Teno, rpynna saep
3agHen obnactu runotanamyca, cBof, nepeaHue sapa 3putenbHbIX
oyrpoB u gp. Jiumbuuyeckaa cucrema SIBNAETCH BbICLUUM LIEHTPOM
BEreTaTMBHOW HEPBHOW CUCTEMBbI (BUCLiEparbHbIA MO3r) y4acTByeT B
perynauum BeretatmBHbIX QyHKUMA. K Hen uayt addepeHTHbIe M-
nynbCbl OT BCEX BHYTPEHHMX oOpraHoB. Jlumbuyeckass cuctema
y4acTBYeT B perynauum cHa, 604pcTBOBaHMS, NOBEAEHYECKMX aKTaXx,
NposiBNeHnn aMmoumnii, opMMpPOBaHUM U XPaHEHUN NAMATW.

BeretatuBHasa (vegetativus naT. vegeto pactu T.e. OTHOCS-
eecs K pocTy, NUTaHuo). ABTOHOMHas!, HEMPOMW3BOMbHAas, BUCLE-
panbHas HepBHas CUCTEMa COCTOMT U3 CMMNaTUYECKOro U napacum-
naTuyecKoro OTAernos.

FmaBHasa (yHKUuA — perynsaumsa paboTbl BHYTPEHHUX Op-
raHoB, nogaepxaHve romeocTtasa U ocyllecTBrieHMe Npucnoco-
OuTenbHbIX peakuuin opraHM3mMa.

VHHepBMpyeT rmagkyto MyCcKynaTtypy BCEX BHYTPEHHUX opra-
HOB, cepgue, >enesbl. OddepeHTHble MNyTU OBYX HEWPOHHbIE.
HenpoHbl nepBoro nopsigka pacnonoxeHsl B LIHC, a HEMpoHbI BTO-
poro nopsiaka B raHrnunsax.

Cumnatuyecknn otaen BHC (rp. sympathies uyscTBUTEND-
HblA, BOCMPUMMUMBBIV K BIIMSIHWUIO). HelpoHbl nepBoro nopsaka pac-
NnonoXxeHbl B OOKOBbIX porax rpygonosiCHUYHOro oTgena CrNUHHOMO
moasra (c | rpyaHoro no II-1V NoACHUYHBIN CerMeHT).

OT HenpoHoB | nopsigka MayT MUENUHU3MPOBAHHLIE, NPEraHr-
NMOHapHbIE BOJIOKHA, KOTOPbIE 3aKaHYMBAKTCA B MapHbIX M Henap-
HbIX raHrnuax. MNMapHble cumnaTuyeckne raHrnMm obpasyloT NeBbin 1
npaBbll NOrpaHNYHbIE CTBOSMbI. HenapHble raHriMmM BEPXHUN U HUX-
HUM BpbhkeeYHble pacnosioXeHbl BONM3M BHYTPEHHMX OPraHoB.

OT raHrnueB oTX0AdAT ANVHHbIE Be3MMenMHOBbIE NOCTIaHMMm-
OHapHble BOMOKHa, 3aKkaHYMBaloLLMECH B UHHEPBUPYEMbIX UMW Opra-
Hax. CumnaTnyeckme HepBHble BOMOKHa WHHEPBUPYIOT BCE OpraHbl.
MegunaTtopom B cMMnaTMyecKoM OTAene ABnseTca HopagpeHanuH, a
B NapacumnaTnyeckomM aueTunxonuH. B cumnatnyeckom otaene ko-
NIMYECTBO MOCTraHrMMOHAPHbLIX BOJSIOKOH B HECKONbKO pa3 bGonblue,
YeM MperaHrMoHapHbIX (0QHO BOJTOKHO KOHTaKTUpyeT bornee yem ¢

44



30 HempoHamun). oaToMy BO30YyXAeHWe pacnpocTpaHseTcs aud-
dy3HO, a B napacMmMnaTu4eckon - noKasnbHo.

CwvmnaTtnyecknii otaen BHC obecneunBaeT agantauuto opra-
HM3Ma, cnocobCcTByeT MOBUNM3aLNI0 PECYPCOB M 3aLLMTHBIX CUIl Op-
raHmama npv un3M4eckomM Unn yMCTBEHHOM HanpshKeHUM B Npeoao-
NIEHUN CTPECCOBBIX CUTYaL M.

Moa gencTBMeM cuMnNaTUYECKoro oTAaena NPoUCXoauT:

1. TlepepacnpegeneHve KpoBOTOKa (CyXeHWe CcoCcyaoB
OpIOLIHOM MONOCTU N pacluMpeHne KOPOHapHbIX COCyAO0B, COCYAO0B
KOXW M CKENETHbIX MbILLILL).

2. YcuneHue cepaeyvHomn geatenbHocTu (nosbiweHne YCC un
CWInbl COKpaLLEeHui cepaua).

3. BblgeneHne MO3roBbIM CMOEM HaAMNOYEYHUKOB KaTexo-
NaMUVHOB (agpeHanuH, HopagpeHanuH), rMnogu3oM aapeHOKOPTUKO-
TpornHoro ropmoHa (AKTI) nog AelWCTBMEM KOTOPOro BbIAENSAOTCS
FTOPMOHbI  KOPbl HAOMOYEYHWKOB Yy4acTBYyOLME B MPeogosieHuu
cTpecca.

4. TlocTynneHue rnoko3bl B KPOBb.

5. YcuneHnue npoueccoB katabonvama v NoBbILLEHNE OCHOB-
Horo obmeHa. YBenuyeHve TennoobpasosBaHns U NOTOOTAENEHNS.

6. AKTMBaUWS UMMYHHOW CUCTEMbI.

7. YBenuyeHune CKOpPOCTM CBEPTbIBAHUS KPOBW.

8. ToBbiweHne Bo3bygumoctn LHC (pacwmpeHne 3paykos,
B3bEPOLLEHHAs! LUEPCTH).

9. PacwupeHune GpPOHXOB 1 yBENNYEHNE BEHTUMNALMNN NTETKUX.

10. YrHeTeHMe LEATENbHOCTM XENyOOYHO-KMLIEYHOro Tpak-
Ta (CHWKEHWE MOTOPVKM W CEKpeuun MULLEBAPUTESNIBHBIX COKOB)
yrHeTaeT CroHOOTAENEHNE

11. YrHeTeHuWe OeSATENBHOCTU MOYEMNONOBOW CUCTEMBI.

12. OcywecTtBneHue Tpodunydeckon pyHKuMn (perynaums nu-
TaHWe TKaHen).

Mapacumnatuyeckun otgen BHC. HenpoHbl nepBoro no-
psidka pacrnornoXxeHbl B CTBOME Mo3ra (B cpegHeM M npogonroBaToM
oTgene rofioBHOro Mo3ra), a Tak Xe B KpeCTLOBOM OTAeNe CMMHHOIo
mogsra. [NapacumnaTnyeckne BOMOKHA He WHHEPBMPYIOT cocyAbl KO-
XN, MOTOBbIE Xenesbl, MbIlLbl BOMOC, HALAMOYEYHUKN, CENE3EHKY,
MOYETOYHMKM, CKENETHBLIE MbILLLIbI.
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Puc. 21. Cxema BeretatMBHOM MHHEPBALNN

MapacumnaTtuyeckne BOJSIOKHA, Oepyline Havano B CPegHEM
Mo3re nayT B coctase rnasogsuratensHoro Hepsa (Il - napa 4epen-
HO-MO3roBbIX HepBoB). [lapacumnaTnyeckne BOMOKHa, Oepylime
Hayano B NpoAonroBaToMm Mosre uayT B coctase nuuesoro (VI - na-
pa), a3bikornotoyHoro (IX - napa) u 6nyxgatowero (X - napa). Ot
KpecCTLIOBOro oTaerna CnMHHOro Mo3ra BoSlokHa nayT B COCTaBe Ta3o-
BOro HepBa.

Mapacmnatuyecknn otaen obecneynBaeT HaKOMMEHMe pecyp-
COB U nNogaepxaHne romeocrasa.

MNop pencTenem napacnMmMnaTMyYeckoro otTaena npPouCXoaurT:

1. CHMXeHWe YacToTbl U CUMbl COKpallleHnMn cepaua (paclum-
peHve apTepui).

2. 3amegneHune katabonM4ecknx NPoLLECCOB U YCUIEHNE aHa-
Oonnyeckux.

3. YcuneHve [edaTenbHOCTM XenygouHO-KULLIEYHOro TpakTa.
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YcunveaeT nepuctanbTUKy KUWeYHMKa M CTUMynupyeT BblpaboTky
nuLeBapuTerbHbIX PEpPMEHTOB.

4. PaccnabneHue MblLLL, MOYEBOro Ny3bIps.

5. CyxeHune G6poHXOB M OPOHXMOMbI, YTO YMEHbLUAET BEHTU-
NAUNIO NETKnX.

6. Cy)XeHune 3payKoB.

Cumnatnyeckuin n napacumnatnyeckun otaenst BHC okasbi-
BalOT Ha opraHbl MPOTMBOMOMOXHOE BRUSHUE (ABNSAIOTCA aHTaroHu-
cTamu), 4To obecnevmBaeT COXHYIO KOOPAUMHMPOBAHHYIO paboTy u
TOHKYIO perynsauunio nx geatenbHoctu. Beicwme ueHTpel BHC pacno-
NOXeHbl B runotanamMyce n numbudeckomn cucteme.

Ha peatenbHocTb BHC okasbiBaeT BNusiHME 1 Kopa 6onbLumx
nonyLwapumn, 4To NoAaTBepxaaeTcs BblpaboTKOW YCMOBHbLIX pedrek-
COB Ha paboTy BHYTPEHHMX OpraHoB.

Tpodmueckas ¢yHKUMA HepBHOM cucTembl. Bnepsbie
naeto o Tpodmyeckon nHHepBauuun Bbickasan W.I. lNMaesnos. Nges
MaBnosa nony4una ganbHeviwee passutme B pabotax J1.A. Opbenu
N ero y4eHUKOB, KOTOpble AoKasanu, 4YTo TPodUYecKyo YHKLUIO
BbIMOSIHAET CuMMMNaTnyeckas HepBHasd cuctema. OHWM ycTaHOBWMM
CMMNAaTUYECKY0 WHHEPBAUMIO CKeneTHbIX Mbiwy. CumnaTuyeckas
WMHHEpBaLUSA pe3ko MeHSeT PYHKLUMOHaNbHOEe COCTOSIHUE CKENEeTHbIX
MbILLL, NOBbILLAET X paboToCnoCcOBHOCTb 1 CUITY COKPaLLEHUS.

Mpn nopaxeHnn cMMNaTUYECKNX HEPBOB MPOUCXOAAT Tpodu-
Yeckune paccTponcTsa, aTpodus, a3Bbl. Tpoduyeckas PyHKUNUS Npu-
cywa n OyHKUMOHANbHbLIM HEPBaM.

Voes o TPOWHOW WHHepBauuWM OpraHoB MNpPUHaONEXuT
W.MN. Maenosy. Kaxabln opraH HaxoauTcsa rNoA TPOWHBLIM KOHTponem
CO CTOPOHbI HEPBHOW CUCTEMBI.

1. HepBHo-dyHKkUuMoHanbHbIM (MOTOpHbIE, YHKLMOHamMb-
Hble HEpPBbl OKa3blBalOT MYCKOBOE W perynupylowee BAnsHUe Ha op-
raHbl). Ha ckeneTHble MbiWLUbl - cOMaTUYeckMe HepBbl. Ha rmagkyto
MYCKyrnaTypy W Xenesbl - BeretaTuBHbIE HEPBbI.

2. HepBHoO-cocyaucTtbim (BeretatuBHble cocygogsuraTenb-
Hble HEepBbl - CUMMNATUYeCKne u napacumnaTunyeckune). PerynupytoT
KpoBOCHabXeHne OpraHoB 1 AOCTaBKy NUTaTeNbHbIX BELLECTB.

3. Tpodmyeckum (Cumnatuyeckne HepBbl PErynupyoT npo-
LeCCbl MUTaHUA B TKaHSIX, ypOBEHb OOMeEHa BeLLecTB).

Bonbline nonywapus NokpuiBalOT CPEAHUN U MPOMEXYTOY-
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HbI MO3r. MPOAOMLHON LWenblo OHW pasaerneHbl Ha NeBoe 1 npasoe
nonywapve n coeauMHeHbl NpyM NoMoLM Mosonuctoro Tena. Kaxagoe
nonywapuve pasgeneHo Ha 4 gonu: nobHy, TEMEHHYIO BUCOYHYIO U
3aTbinoyHyo. Cnepean OT BOMbLUMX NOMYLLAPUA BbICTYNatoT 060HS-
TenbHble NykoBuubl. MNoBepxHOCTb BonbwNX nonywapwn obpasosa-
Ha cepbiM BeLecTBOM (KOpOW), Mof KOpoW pacnonoxeHo 6enoe Be-
LLIECTBO, B TOMLE KOTOPOro HaXoAATCHA NOAKOPKOBbLIE A4pa.

Kopa 6onbwux nonywapun (cortex cerebri) BbiclUMiA OTAEnN
LIHC (npeacraBnsieT cobon cepoe BewecTBo) TonwuHon 1,5-4,5 mm.
[MoBepxHOCTb NonyLwapui UMeeT MHOroYucneHHble yrinybneHus (6o-
po3A4bl) U cknagku (M3BUMWHbLI), KOTOPbIE 3HAYUTENBHO YBENNYMBAIOT
ee nnowaapb. B kope HacunTbiBaeTca 12-18 mnpa. HEMPOHOB.

Y pbl6 3ayaTku Gonbwmx nonywapui (0boHATeNbHbIE A0MK),
Kopbl HeT. Kopa nosiBnsieTcs TOMbKO Y NpecMblKaloLwmxes (nepexoq K
Ha3eMHoMYy 06pa3y >u3Hu). MHOrocrnonHoe CTpoeHne MMeET TOSMbKO
Yy MrieKonuTarLLmX.

PasnuyaloT gpeBHIo0, CTapyto 1 HOBYIO KOpY.

[peBHAA KOpa npeacTaBneHa 0OBOHATENbHLIMUY NTYKOBULLAMM.

Crtapas Kopa BknioyaeT B cebs MOACHY W3BUIMHY, MUHAA-
AVMHY 1 rmnnokamn. [IpeBHAs 1M cTapas kopa UrparoT BaXkKHYH porib B
perynsuumn BeretatuBHbIX QPYHKLUUNA, OCYLLECTBNEHUSA UHCTUHKTUBHO-
ro noBeAeHusl, NPOSBMEHNN 3MOLIMIA.

HoBasa kopa (neocortex) 3aHumaeT 96% noepxHocTn Gonb-
Wwunx nonywapuin, obpasoBaHa 6 crosmMm KNeTok pasHoobpasHon
dopmbl 1 pa3mepos:

1. MonekynspHbIn.
. HapyxHbIn 3epHUCTBIN (Menkne 3Be3gyatbie HENPOHBDI).
. MupamuaanbHbIn (KpyMnHbIE HEVPOHBI).
. BHYTpeHHUI 3epHUCTLIN.
. [aHrnMoHapHbIV (KpynHble NMpamMmuganbHble KNeTkn).
. NMonumopdHbIN.

OO WN
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. MonekynapHsii cnoi

1. Hapy»HelFi 3epHHCTLIM

1. NMupammgansHu@H

iV, BryTpednuii 3gpHMCTLIN

V. Fanranosuuii cnoid

h_v...—..hy—:‘-—v—_-ﬂ—v—r\_ﬁp

Vi. Crnoi noammOpdhHeix KRETOK

} Vil. benoce eewecreo

Pwuc. 22. Kopa 6onbLumnx nonywapun

Kopa ocyLiecTBNseT BbICLUYI0O HEPBHYIO AEATeNbHOCTb, Cho-
cobcTByeT BblpaboTke YCMOBHbIX pecdbhriekcoB, (HOPMUPOBaHUIO
CNOXHbIX MOBEAEHYECKMX aKTOB, y YeroBeka obecnednBaeT MCUxu-
yeckas AedaTernbHOCTb, MblLUNEHNe, peydb, NamMATb, MHTENNEeKT.

Kopa ocyulectBnaeT uHTerpaumioo yHKUUW opraHu3Ma Kak
efuHoro uenoro. B kope npegcraeneHsbl Bce BbiCLINE LEHTPbI. B KO-
pe OonblWKX nonywapui pasnuyarT MOTOPHbIE (ABUraTeNnbHbIE),
CEHCOpHble (YYBCTBUTENbHbIE) U accoUMaTUBHbBIE 30HbI (BTOPUYHBIE
CEHCOpPHbIE 30HbI).

MoTtopHas 30Ha npeacTaBnseT cobow UCMONHUTENbHbIE OBU-
ratenbHble LeHTPbI, KOTOPble NOCLINAKT CUrHarbl K CKeNeTHbIM MblLLI-
uam, NPOTMBOMOSIOXHOW MOMOBUHBLI Terna. B MOTOpHYto 30HY nocTtyna-
10T U aHanu3npylTCca BCe UMMYMbCbl OT PeLEenTOpOB MbILLL, CYXOXU-
nui n cyctaBoB. PacnonoxeHa MOTOpHas 30Ha B TEMEHHOW Jone.

CeHCOpHbIe 30HbI (YyBCTBUTEMbHbIE) 3TO Y4aCTKM KOPbI
GonbLnx nonywapui, rge pacnosioXeHbl LeHTpanbHble (KOPKOBbIE)
oTAenbl aHanM3aTopoB (3pUTENBbHOMO, CMYXOBOrO, TaKTUIIBHOTO U
Ap.). OHM OTBETCTBEHHbI 33 COOTBETCTBEHHYH) YYBCTBUTENBHOCTb
(Npv HapyLeHUn X NPOUCXOAUT NOTEPS 3PEHUs, criyxa 1 T.4.).

B 3aTbINI0MHOW Jone KOopbl HAXOAUTCA 3pUTesibHas 30Ha.

B BUCOYHOM fone Kopbl pacnonoXeHa cryxoBasi 30Ha.

B TemeHHON gore pacnonoxeHa MOTOpHas 30Ha, TakTUIbHast
30Ha, 30Ha BUCLIEparibHOW N BKYCOBOW YyBCTBUTENBHOCTU U AP.
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B no6Hon gone 30Ha 06OHATENbHOW YyBCTBUTENMBHOCTU, PEYN.

AccounaTtuBHble 30HbI (UM BTOPUYHBIE CEHCOPHbIE) Haxo-
AATCHA BO BCeX Jonsx. 34ecCb NpoMCXoauT aHanma nocTynuBLLEN WH-
dopmaummn n dopmmpoBaHue obpasoB, XpaHeHne AONrOBpeMEHHOWM
namsATn. lNpn paspylueHnM accoumaTVBHOW 3PUTENbHOW 30HbLI 3pe-
HME He ncyes3aeT, HO YeroBeK He NOHUMAaEeT CMbICra YBUOEHHOrO.

Tema: Xenesbl BHyTpeHHeN cekpeuunmn

Xenesbl BHYTpeHHeN ceKpeLun Unn 3HOOKPUHHBIE Kenesbl
(rp. endo BHyTpM, Kkrino Bblaensto) - xxenesbl, KOTOpble BbipabaTbi-
BalOT M BbIOENSOT OMONOrMYEcKM akTUBHbIE BellecTBa (FOPMOHbI)
HenocpeacTBEHHO B KPOBb (BO BHYTPEHHIOK cpeay opraHuama).

Oco6eHHOCTH Kerne3 BHYTPEeHHen ceKkpeLuu:

1. BeipabatbiBatoT ropMoHbl, obnagatoLmue BbICOKON Buoro-
rMYECKOM aKTUBHOCTBIO.

2. HeT BbIBOAHbLIX MPOTOKOB.

3. VmetoT HebonbLune pasmepsl.

4. ObunbHoe KpoBOCHabXeHMe.

5. B3anmocBs3b Xenes3 BHYTPEHHEN cekpeuun mexay cobomn.

6. OtcyTtcTBMe apyrnx YHKLNA KPOME CUHTE3a FOPMOHOB.

FopMmoHbI (rp. hormao Bo3byxaato) - Gronornyeckn akTMBHble
BELLECTBa, BbipabaTbiBaeMble xenesamMmuv BHYTPEHHEN Cekpeuuu u
yyacTBylLIMe B perynauum oyHKUMA opraHuama

PYHKLUM FOPMOHOB:

1. Perynsumsa Bcex OCHOBHbIX (PMU3NONOrM4eckmnx oyHKLUUN.

2. lMoppepxaHue romeocTasa.

3. ObecneyeHune umanonormyeckon agantaumm opraHuama.

4. Ha paHHMX 9Tanax OHTOreHesa crocobCcTBYHOT (PU3NYeCcKo-
MY, NOMIOBOMY M YMCTBEHHOMY Pa3BUTMIO.

CBoicTBa rOPMOHOB:

1. Bbicokast buonornyeckas aktuBHOCTb (1 I MHCynuMHa 3d-
heKTUBHO CHMXaeT ypoBeHb rMioko3bl B kpoeu y 125000 kponumkos. 1
I agpeHanvHa BbI3blBaeT yyalleHne cokpalleHus cepgua y 10 mnH.
nsaryuiek).

2. Cneunun4HoCTb AencTBUS.

3. [ucTaHUMOHHbBIN XapakTep AENCTBUS.

4. Bbicokasi NPOHULLAEMOCTb TOPMOHOB Yepes 3HOOTENUIA Kanuri-
NAPOB M MeMOpaH KneTok (0bycrnoBneHa HebonbLWMKN pa3vepamm).

5. BbIcTpo paspyLwiatotca dhepMeHTaMmm B TKaHSX.

6. OTtcyTcTBME Yy OBOMbLIMHCTBA FOPMOHOB BWOOBOW Creuu-
dryHOCTM (KpOME FOPMOHOB HENKoBOW NpMpoabI).
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Knaccudumkaumsa ropmoHoB:

1. BenkoBo-nentugHon npupoabl (4o 100 amuHoOKMCNOT -
nentugbl > 100 aMUHOKMCNOT - BEnKn) - HEMPOCEeKpPeTLl rnnoTana-
Myca, FOpMOHbI rMnodmaa, NomAXKeNyao4YHOW Xenesbl, TUMyca, LuTo-
BMOHOW Xene3bl (TUPEOKamnbUWTOHWH), MapalMTOBUOHBIX Xernes,
XKEenToro Tena (penakcuH).

2. AMMHBbI - TOPMOHbI MO3rOBOro Criosi Hagno4Ye4yHUKoB (4o-
damMuH, HOpadpeHanuH, agpeHanuH), LWUTOBMAOHOM  >Kernesbl
(TPMNOATUPOHUH, TUPOKCUH), aNndmn3a (CEPOTOHUH, MEMaHUH).

3. Ctepouabl (NpOM3BOAHBIE XONECTEPUHA - HEHACILLEHHBIN
UVKNNYECKUIN CIMPT) - FOPMOHbI KOPbl HaAMOYeYHVKOB U MOMOBbIe
FOPMOHbI.

Mnoranamyc .§\

7 >\
, \ Hepou
FunoTanamyc A

[OPMONONPONIBOASLIME
INOMONTH

3aamAn AOMA

Mnodgua %

Nopann ponn” g Kpomenocimdh

Puc. 23. N'mnodums Puc. 24. N'mnotanamo-runodgusapHasi cucrema

F'mnous - HNXKHWUIA MO3roBOKM NPUAATOK, PACMONOXEH Y OCHO-
BaHUs1 MO3ra B TypPeLKOM Ceane KIMHOBUAHOW kocTw. Mpu nomoLm
HOXKWN rMnochm3 cBA3aH C rmnoTanamycom B e4uHYI0 MOpodyHKL M-
OHanbHYI rMNoTanamMo-rMnogu3apHyo CUCTEMY.

Mmnodms cocTonT N3 nepegHen, cpegHen u 3agHen gonen.

MNepeaHsas gonsa (ageHormnogus) BoipabaTbiBaeT:

1. ComatoTtponuH (CTI, coMaToTpOnHbIA FOPMOH NN FOPMOH
pocTta) obnagaeTt pocToBbiM U MeTabonunyeckum achdektom. CTumy-
NMpyeT POCT KOCTEW B ANUHY N CMHTE3 BGENKOB B NeveHn n nepude-
puyeckmx TkaHax. OkasbiBaeT BNUSIHWE Ha YITEBOAHLIN U XXUPOBOW
obMeH, CnocobCTBYET MOBLILLEHMIO YPOBHS FMHOKO3bl U KUPHBIX KUC-
NOT B KpoBUW. Ycunusaet oOMeH xumpoB, yrrnesogos, Ca u P. Cnoco6-
CTBYET MOOUNM3aALMN TIHOKO3bl U3 TNIMKOreHa U NMNUO0B U3 XUPOBO-
ro geno. CTUmMynupyeTt OKUCIEHUE XMpa B NevyeHn u obpasoBaHue
KETOHOBbIX Ten. CTUMynmpyeT Monokoobpa3oBaHue.

M'nepdyHKuMa runodunsa y Monoabix OpraHM3mMoB NpUBOAUT K
ruraHtuamy (Pobept Yoanoy CLUA pocT 2 M 72 cm), a y B3pOCIbIX K
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akpomeranuu (HenpornopumoHanbHoe pa3BuTMe nepudepudecknx
KocTen).

Mpn rmnodyHKuMKM oTmevaeTcst kKapnmkoBocTb (B CLUA kapnuk
85 cm).

Pwuc. 25. M'vrantnam Puc. 26. Nununyt Puc. 27. Kapnuk

2. AppeHokopTukoTponHbin ropmoH (AKTI) perynupyet
CeKpeTOPHY aKTUBHOCTb KOPbl HaanoyeyHnkoB. CnocobCcTByeT CUH-
Te3y W BblAEMNEHU0 B KPOBb KOPTUKOCTEPOUAHbLIX TOPMOHOB. Urpaet
BaXHyl pornb B npeogoneHuu ctpecca. B otcytctBue AKTI kopa
Haano4YeYHVKOB NnogsepraeTcs aTpoun.

3. TupeoTponHbii ropmoH (TTI) cTMMynupyeT pocT, pasBu-
TMe LWMWTOBMAHOW XXenesbl, perynupyet Cekpeuuio ee rOPMOHOB.
YcunveaeT nornolleHne noga ns KpoBu M BKIKOYEHWE ero B COCTaB
TupeonaHbix (Tz 1 T4) FOPMOHOB.

4. MponakTuH (nakToTponHeli, J1TI) NyckoBOM rOPMOH NakTo-
reHesa. CTumynupyeT pasBuTMe MOMOYHbIX xenes. OkasbiBaeT BNU-
AHWe Ha 6enkoBbIN, YrNeBOAHBIN N XMPOBON OOMEH.

5. ®onnukynoctumynupyrowmin ropmoH (CrI) ctumynupy-
eT pocT u pa3sutve Gonnukynos. Y camuoB obecneuvBaeT pa3Bu-
TWe CeMeHHbIX KaHarnbLeB 1 HaYanbHble CTagumn crnepmaTtoreHesa.

6. ITroTtenHusnpyrowmm ropmoH (11N cosmectHo ¢ ®CI cno-
cobcTBYeT co3peBaHnio HOMNMNMKYNOB U CUHTE3Y 3CTPOreHoB. Bbi3bl-
BaeT OBYNALMIO U obpa3oBaHve XenToro Tena. Y camuoB OKasbiBaeT
BMUSAHWE Ha 3aKnouMTernbHble CTaguu cnepmartoreHesa. YcunusaeT
CeKpeLmio TeCTOCTePOHa.
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CpeaHsaa ponsa BoipabaTbiBaeT:

1. MenaHouutocTumynupyowmm ropmoH (MLUC, wHTep-
MeMH) - OKa3blBaeT BNUSAHME HA NUIMEHTHbIE KNeTKn (XpomaTtodo-
pbl) ¥ BbI3bIBAET U3MEHEHNE OKPACKU KOXMU.

3agHsas gona (Henpornnodus) BoipabaTbiBaeT:

1. OKkcuTOoUMH NOBbLIWAET BO3OYAMMOCTbL IMaAKOMbILLIEYHbIX
kneTok. Bo Bpemsi podoB KOHUEHTpauns ero B KpOBW Pe3Ko MOBbI-
LIaeTcs, YTO Bbi3blBaeT COKpalleHue rnagkon MycKynatypbl MaTKu
(cxBaTkM) u mM3rHaHue nnopa. lNMocne pogoB cnocobCcTBYET oTAerne-
HUIo nocneaa (NNoAaHbIX 060NoYeK U NYNOBUHbI).

CnocobcTByeT COKpaLLEHUIO MUO3NUTENMArbHbIX KNETOK MO-
NOYHBbIX anbBeOorl, YTO BbI3blBAET MOMIOKOOTAAYY.

2. BasonpeccuH (aHTUAMYPETUYECKUIA TOPMOH) CTUMYNMpyeT
peabcopbunio BOAblI B M3BUTLIX KaHanbLax MoYek, Y4TO NpuBOAUT K
CHWKeHno auypesa. TopmoaunT peabcopbumio K ¥, Na* n CI' B nssm-
TbIX KaHamnbLax Mo4vek, YTO CMOoCcOOCTBYET MOBLILEHWIO KOHLEHTpa-
uum NaCl , bochopa n azota B move. CnocoBCTBYET CHUXKEHMIO OC-
MOTMYECKOrO AaBneHus Kposu. B Gonblumx go3ax Bbi3biBaeT CyxXe-
HWEe apTepuorn W MNOBbILEHWE KPOBSHOIO AaBneHus (HO paclumpsieT
COCyabl MOYEK U MO3ra).

WuTtoBuaHasn xenesa (y kpynHoro poratoro ckota 25-40 r)
pacnonoxeHa B HWKHEN YacTu ropTaHu, nosagu LWMTOBUAHOIO Xps-
wa. Coctont M3 ABYX OONEW, COeAMHEHHbIX nepeluerikom. XKenesa
pasgeneHa Ha ponbku. B kaxgon [onbke MMEKTCH KenesucTble
PONNUKYnbl U ckonneHns napadonnukynsapHbIX knetok (C-kneTok).
MonocTb connukyna 3anofnHeHa KonmouaoMm, cofepxalmm Tupeo-
rnoBbynuH 13 kotoporo obpasyloTcsa nogcogepxaline TMpeongHble
rOPMOHbI TPUMOATUPOHUH N TUPOKCUH.

TpunoaTupoHuH (T3) n TupokcuH (T,) obGpasyroTcs U3 amu-
HOKMCNOTbl TUPO3nHa. Konnyectso B KpoBu T, Bbilwe Yyem T3 B 4 pa-
3a, ogHako T3 B 5-10 pa3 aktmBHee. AKTUBMPYIOT OKUCAUTESNBHO-
BOCCTaHOBMUTESbHbIE peakLnu.
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Puc. 29. M'vnoTrpeos (0o v nocrne neveHust)

TupeoungHble ropMoHbl obnagatT MeTabonMyeckum M pocTo-
BbiM 3chcpekToM. B nepuon akTMBHOro pocta obnagatT BblpaXeH-
HbIM aHabonuyeckum gencteueMm. CTUMYNMPYIOT POCT U pa3BuTUE
opraHmama. CnocobCTBYIOT pa3BUTUIO MOMOBbLIX U MOJIOYHBIX XKenes.
OkasblBaloT BMNWSHWE Ha POCT KOCTHOMW TKaHW, pa3BUTUE KOXU N ee
npou3BoaHbiX (nepbeB, Bonoc). [Npy rMnodyHKUMM BOMOCHI CTaHO-
BATCA NMOMKUMU U BbinagaT. CnocobCTByOT pereHepauun TKaHen
(3axxmBneHue paH, obpasoBaHue rpaHynALUMOHHON TKaHU OHA paHbl 1
obpasoBaHus anuTenus).
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Y B3pocnbix 0ocoben ycunuealT Katabonuyeckne npoLeccsl.
O6napgatoT KanopureHHbIM gencTBneM (CnocobCTBYHOT Tennoobpa-
30BaHN0). CTUMYnNUpYT MOsfIokoobpa3oBaHue.

Mpn anumeHTapHON (MWLWEBOW) HEQOCTATOYHOCTM oA BO3-
HukaeT 3aboneBaHue - aHAeMudeckun 306. NMpu aTOM NpoucxoguT
yBenu4yeHne xenesbl, a KONMYECTBO FOPMOHOB CHWXAeTCs - pa3Bu-
BaeTcs runoTnpeos. CHmxXaeTcsa OCHOBHOM OOMEH, yBennyuBaeTcs
Macca Tena 3a CYEeT Xupa U TKaHeBOW >Xuakoctu. Hapywaetcs o6-
MeH 6enkoB, MPoOUCXOAWUT YTOMLEHNE KOXW 3a CYeT paspacTaHusi
COeANHUTENbHOW TKaHW.

Pwuc. 30. BonbHble KPETUHU3MOM

Y YyenoBeka OTMEYalOTCH MEANUTENbHOCTb MbILMAEHUSA, Peyu,
ocnabneHne namATM M YMCTBEHHbIX crnocobHocTen. [lossnsetcs
anatus, o4yTnoBaToCTb Nu1La, HapyLleHWe MoroBbIX PYHKUMKA, cna-
6ocTb, ronoBHasa 605k, CyXoCTb KOXW, OTCYTCTBUE anneTuTa, CHUXe-
Hne paboTocnocobHOCTM, COHNMMBOCTL, YycTanocTb. OTMedvaeTcs
Opagvkapausi, HU3Koe apTepuanbHoe AaBrieHue, nroxasi nepeHocu-
MOCTb xonoga, 6onm B cyctaBax (apTpanrum) n mbiiyax (Muanrms),
cyaoporu B Horax.

HepoctatouyHOCTb OYHKUMU LUMTOBULHOWM Xenesbl B eTCKOM
BO3pacTe NpvMBOAUT K 3abonesaHuto - KpeTuHu3Mm. [pu aTom npomc-
XOAWT 3afepxXKka pocTa, HapyleHue nponopuwi Tena, MonoBOro
pasBUTUS, MCUXUKN.

Mpu rmnepdyHKUUN LLIMTOBMAHON Xenesbl HacTynaeT runepTu-
peo3 (TMPeOoTOKCMKO3) - Anddy3HbIN TOKCUYECKUA 300 (CMHOHUMBI:
6onesHb peniBca, bazenosa 6onesHb). [Mpu 3TOM OoTMeYaeTcs no-
BbILLEHNE OCHOBHOrO obmeHa M TemnepaTypbl Tena, YyBCTBO Xapa,
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y4vyalleHHOe [biXaHue, Taxukapauda, aputMmuda, '-Ipe3BbI‘-Ial7IHaFI pas-
OPaXUTeJibHOCTb, 6GecnokoncTeo, 6eccoHHMuUa, nyyernasmne, noBbl-
LeHHaAa asurateribHad akTMBHOCTb, CyeTIIMBOCTb, TPEMOD, cnabocTb
N yToMnAaAemMocCTb, royioBHasA 0o0nb, NoBLILEHME anneTuTa 1 noxyne-
HWe, OTEKWU Ha Horax, anapesd.

.

Puc. 31. Qudpdy3Hbin Tokcmdeckun 306 (bonesHs Mpensca)

KanbuMToHWH (TMpeoKkanbLMTOHWMH) CUHTE3UpyeTCcs B napa-
donnukynapHeiMu  knetkammn (C-knetkn). PerynupyeT docdopHo-
KanbuueBbln 06MeH. TOpMO3UT AeATeNbHOCTb OCTEOKNacToB WU ak-
TUBUPYET ocTeobnacTbl, YTO CNOCOBCTBYET OTNOXEHWIO Kanbuusi B
KOCTHOWM TkaHu. CnocoGCTBYET CHWKEHMWIO YPOBHSA Kanbuus (runo-
Kanbumnemus) n occopa B KpOBU.

MapawmtoBUAHbIE Xene3bl MNpeacTaBreHbl B BUAE ABYX
nap xenes oKpyrron opMbl, PacrofiOXXEHHbIX Ha LWMUTOBUOHON Xe-
nese (CHapy»xu Unu BHyTpY UNu psigoM C Hewn).

MapaTtropMoH (napaTMpeouaHbIi FOPMOH)  perynupyet
docopHo-kanbumeBbin 06MeH. CnocobCTBYET YBENNYEHMIO YPOBHS
Karnbuus 1 CHWKeHUIo YypoBHS docdopa B KpoBu. lNMoBbILaeT akTne-
HOCTb OCTEOLMTOB M OCTEOKNACTOB YTO MPMBOAMT K pe3opbumm ko-
cTu. YBenuumeaeT peabcopbumio Kanbumsa B NOYEYHbIX Knyboukax u
CHwxaeT peabcopbumio ocdopa. YcunmeaeT BcacbiBaHVe KanbLus
B KMLLEYHUKE.

MopxenynoyHas xenesa pacnonoxeHa B n3rnbe gseHagua-
TUNEPCTHOW KULLKW. OHAOKPUHHYO (PYHKUMIO BbINOSHST OCTPOBKM
JlaHrepraHca.
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OGTOBOK MuuesapurensHbie
Jenbra-kneTtku Kenesbl

Bera-kneTkn

Puc. 32. OctpoBok JlaHrepraHca noaxenynoyHom xenesbl

WHcynuH BbipabaTbiBaeTcs 3 knetkamu. EQNMHCTBEHHBIN rop-
MOH, CMOCODCTBYHOLLMIA MCMNOMb30BaHMIO TMNIOKO3bl KIeTkamMu B Kave-
CTBE UCTOYHUKa aHeprun. ObecneunmBaeT TPAHCMOPT rMIOKO3bl Yepes
KneToyHble MmembpaHbl. CHXaeT ypoBeHb caxapa B kposu. [lpwu oT-
CYTCTBUM WHCYNUHA KIeTKn MCNOoNb3ylT B KavyecTBE WCTOYHMKA
3HEPrnn Benkn n mpsbl.

NH,

H-His-Ser-Glu-Gly-Thr-Phe-Thr-Ser
Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser
Arg—-Arg-Ala-Glu-Asp-Phe-Val-Glu

H,N NH,

Try-Leu-Met-Asp-Thr-OH

WHeynuH niokaroH
Puc. 33. T'opMOHbI nogkenyao4Hon xenesbl

O6napgaet aHabonuyecknm gencrenem. CTUMynupyeT CUHTE3
B MEYEHU M MbILLLAX U3 INOKO3bI rnukoreHa. CnocobCcTBYeT OTNnoXe-
HUIO >KMpa B XunpoBoe geno. CTUMynupyeT naktauuio.

Mpu HepocTaTke MHCYNMHa BO3HMKAeT 3aboneBaHWe caxap-
HbI anaber.

FniokaroH BbipabaTtbiBaeTcs O KrneTkamu. ABnsieTcs aHTaro-
HUCTOM MHCynMHa. CnocoOCTBYET MOBLILEHUIO YPOBHIO NHOKO3bl B
KpoBu. CTUMYNMpyeT TMNOKOHEOreHe3 (CUHTE3 TMHOKO3bl) U rMuKore-
HonM3 (pacLuenneHve rnukoreHa B nevexHun). CnocobcteyeT Mmobunu-
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3auUun Xnpa 13 XXMPOBOTO AEeNO0. YCUNUBAET OKUCIEHNE XNPHbBIX KAC-
noT ¢ obpasoBaHneM BOMbLLIOIO KONIMYECTBA KETOHOBLIX TEn.

HapnoyeyHukn - napHble 0Opa3oBaHWs, PaCNONOXEHHbIe
HaZ NoYkammu, OKPYXeHbl NMIIOTHON COeAMHUTENBHOW Kancymnow u co-
CTOSAT M3 OBYX CMOEB: KOPKOBOrO M MO3roBoro. KopkoBbivi crion co-
CTOUT M3 KNyDOYKOBOW, MYYKOBOW W CeTYaATOW 30H, BblpabaTbiBato-
LLMX KOPTMKOCTEPOUOHBIE FOPMOHbI (MUHEPANIOKOPTUKOMABI, [IHOKO-
KOpTMKOMAbI M NOMNoOBble FOPMOHLI). MO3roBor crnor CoCTOUT U3 Xpo-
MadhPUHHBLIX KNeToKk 1 BbipabaTbiBaeT KaTexonamuHbl (8odamMuH,
HOpaapeHanvH, agpeHanuH).

KopkoBbiln cnown BeipabaTbiBaeT MUHEPANOKOPTUKOWUABI, FIt0-
KOKOPTUKOMAbI U NOMNOBbIE TOPMOHbI

MwuHepanokopTukonabl: OCHOBHbIM MWHEPANOKOPTUKOMAOM
SBNSeTCA anbAoCTepPoH. Perynnpyet BogHO-coneBon o6MeH. AHTa-
rOHUCT Ba3onpeccuHa. lNoBblWwaeT anypes, yBenumyMaeT peabcopb-
LUMI0 HaTpusA B MOYEYHbIX KaHamnbuax U CTUMYNUPYET BbiAENeHne C
MoYon Kanus. CnocobCTBYET NOBLILLEHWNIO OCMOTUYECKOTO AABMNEHUS
KpOBW. Y4acTBYeT B PErynsiunm KMCNOTHO-LLENTOYHOIO PaBHOBECHS.

o CHa0H

He GmCHOH t-0
o

oH H
B0
S0L
() oF

AnbgocTepoH KopTunson KopTunaoH KopTunkoctepoH

Puc. 34. TopMOHbI KOpbl HAANOYEYHNKOB

FnokokopTukonabl: Koptuson (rMapokopTU3OH), KOPTU3OH,
KOPTUKOCTEPOH CTUMYIMPYIOT rMokoHeoreHe3 (obpasoBaHue rnto-
KO3bl U3 He YrneBOAHbIX NpeAlWeCTBEHHUKOB - MOMIOYHOW U NUPOBU-
HOrpagHOW KWCNOThI, FMULUEpUHa, aMMHOKUCIOT 1 Aap.). Topmosdar
cuHTe3 benka B Mbiwuax. CTUMynvMpyloT MOBUIN3aLMIO X1pa U3 Xu-
poBOro Aeno v npouecchbl nunonusa. oBbiwalT YyCTONYNBOCTL U
CONPOTUBMASIEMOCTb OpraHu3ma K OEeNCTBUI0 HeGnaronpusaTHeIx dak-
TopoB. Oka3sbiBalOT NPOTUBOBOCMANUTENBHOE M NpOTMBOaNnepruye-
ckoe, pencteue. BbligensoTca B kpoBb nog gencrtesuem AKTIE npu
CTPECCOBLIX COCTOSIHUAX OpraHuMama (obecneuymBatoT obwmn agan-
TaLMOHHbIA CUHOPOM).
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Pwuc. 35. BupunbHbI cuHapom Puc. 36. ApancoHoBa 6onesHb
(6poH30Basa NUrMeHTaUUsA KOXM)

lMonoBble ropmMoHbl: AHApPOreHbl, 3CTpPOreHbl U nporecTte-
POH MrpalT BaXKHYK POfb B Pas3BUTUM MOMOBLIX OPraHOB B PaHHEM
BO3pacTe, a Takke B cTapocTu. BeipabaTtkiBatoTca y ocoben oboero
nona B HebomnblMX konmnyecTBax. Onyxonu Kopbl HAAMOYEYHUKOB Y
XEHLUMH BbI3bIBAT BUPWITbHBLIN CUHOPOM (pPa3BUTUE BTOPUYHBIX
MY>KCKUX MOMOBbLIX NPU3HAKOB - MyXXenodo0HbIV BUA, ycbl, 6bopoaa).

M'MnodpyHKUMST KOpbl HAaAMOYEYHMKOB BbI3biBaeT 6one3Hb Af-
ancoHa (6poH3oBas 60nesHb) - NOBLILEHHAS MUIMEHTALMS KOXM,
acteHusa (dumsmyeckas cnabocTb), auMao3s, UCTOLLEHME, MOBbILEH-
HYIO YyBCTBUTENMBHOCTb K XON0A4Y U MHAEKUNSIM, MOYEYHYO HeAoCTa-
TOYHOCTb, rMNEPTPOdOUI0 NTIMMAONAHON TKaHU, NCUXUYECKME OTKIO-
HEHWsI.

M'MnepTpodus Kopbl HAONOYEYHUKOB NPUBOAUT K YCUNEHHOMY
pacLienneHmnio 6enkoB, NOBLILIEHHOMY BbIAEINEHMIO a30Ta C MOYON U
auctpodun.

Mpoucxoaut mHBOMWOUUA NUMQOUAHON TKaHW, yMeHbLlaeTcs
KonmM4ecTtBo numdoumToB. HabntogaeTcs rnoko3ypust (CMHOPOM
MueHko-KywmnHra). OTMevarTcs OXXMpeHMe ¢ U3ObITOYHbIM OTIOXeE-
HMEM XUpa, Ha Koxe obpasytoTCs KPOBOMOATEKU (MOSBASILOTCS MO-
NOChl PACTSHKEHNS - CTPUN).
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Puc. 37. CnHapom NueHko-KywimHra

MosroBo¥i croi Hagno4Ye4YHUKOB BblpabaTbiBaeT KaTexoramMuHbl.

KaTexonamuHbl (GMOreHHble aMuHbl - MPOU3BOAHLIE AMMUHO-
KUCNOTbl TMPO3nHa) Aod)aMUH, HOpaapeHanuH, agpeHanuH. Boige-
NSATCS B KPOBb Mo, BIMSIHUEM CUMMNAaTUYECKON HEPBHOW CUCTEMBI.

OH
OH
OH CI)H
GH-on HO - CH—CH,—NH
CHz |
NH, CHs
HopagpeHanuH AnpeHanuH

Puc. 38. FOpMOHbI MO3roBOro Cnos Hagno4YeyHWKOB (KaTexo-
namMuHbl)

O6GecneunBaloT IKCTPEHHYIO NEepecTponky (YHKUMIN Hanpas-
MEHHYI0 Ha noBbiweHne paboTocnocobHOCTM opraHM3ma B Ype3Bbl-
YaWnHbIX YCrIOBUSIX.

YcunuBaloT oKucnMTeNbHble npouecchl (pacnag riankoreHa u
XMPOB, OKNCINEHMNE XUPHbIX KACMOT).

MoskiwatoT Bo3byaumocte LIHC. ®opmupyeTcsa peakumio Tpe-
BOIM, FOTOBHOCTW K @aKTUBHbIM JEACTBUSIM.

Bbi3biBatloT nepepacnpeneneHne KpoBu (Cy)keHne cocyaoB op-
raHoB GPIOLLHOW MOMOCTM, KOXWU U CIU3NUCTLIX 000MoYeEK) U NOBbILLE-
HWe apTepuanbHOro OaBfeHUs. YBENMYMBAKOT YacTOTy U CUNy cep-
OeyYHbIX coKkpaleHuin. PacluimpstoT 6poHXKM, ycunuBaeTcs BEHTUIS-
ums  nerkux. [lOHWKaOT CeKpeunmi W  MOTOPUKY KenyAoYHO-
KMLLEYHOro TpakTa.
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MonoBble xene3bl - roHadbl (Nat. gonadis nonoeasi >xenesa)
— CEMEHHWKN 1N ANYHUKN.
CemeHHUKM BbipabaTbiBaloT aHAporeHsbl (rp. andros mMyx4u-
Ha) TeCTOCTEPOH, aHAPOCTEHAUON, aHAPOCTEHAMOH BbipabaTbl-
BalOTCA UHTEpCTULUManbHbIMK KneTkamu Jlenaura, pacnonoxeHHbIMU
MEXAY M3BUTbIMW KaHanbLaMn CEMEHHWKOB.
TeCTOCTePOH OH

- OH
3 CH3 |O
Qb o 00 .
TecTocTepoH AHOPOCTEHANOH AHgpocTeHaunon

Pwuc. 39. Myxckne nonosble ropMoHbl (aHAPOreHbI)

CvHTEe3 aHOpOreHoB HauMHaeTcs B Nepvog MonoBOro cospe-
BaHus nog BnusHuem JII. BoipabaTtbiBaoTCA NOCTOAHHO, HO HEpaB-
HOMEpHO.

AHOpOreHbl perynupytoT penpoayKTuBHyo dyHkuuo. Obecne-
YMBAIOT POCT, pasBuTME M PYHKLUKN MONOBLIX OpraHoB. CTUMynupy-
0T cnepmMaToreHes, CEKpeLMo NpUAATOYHbIX MOMoBbIX Xenes. dop-
MUpYOT nonoBoe nosefeHne. CnocoOCTBYIOT NPOSIBNIEHMIO NMOMOBbLIX
WHCTUHKTOB.

Cnoco6CcTBYOT pPasBUTUIO BTOPUYHBIX MOSIOBLIX MPU3HAKOB
(pasmep u nponopunn Tena, MONoYHbIe Xenesbl, TeMbp ronoca, BO-
NOCAHOM MOKPOB, coepXaHune xupa, 6enkoB B MbILLEYHON TKaAHU U
ap.). MNocne kactpauum B paHHeM BO3pacTe BTOPWUYHbLIE MONIOBbIE
NPW3HaKn He pa3BUBAKOTCH.

MosbiwatoT Bo36ygumocTs LIHC.

O6nagatoT aHabonuyeckum OeNCTBUEM (CTUMYMUPYIOT CUMHTE3
Genka 1 yMeHbLUAIT CoepXKaHue Xupa), YCKOpAIT POCT U pas3BuUtme.

ANYHMKM — BblpabaTbiBalOT 3CTOreHbl (rp. 0iStros cTpacTb,
genes nopoxaarwmii) acTpaguon (OCHOBHOW >KEHCKUIA MOMOBON
FTOPMOH), 3CTPOH, 3CTPUOI. OCTPOreHbl CUHTE3UPYIOTCS B Nepuos
nosloBoro co3pesaHnda nog snnaHnem JiI. B otnnume ot aHaporeHoB
3CTporeHbl 06pasyloTCa LUMKIUYECKU. JHOOKPUHHYIO (DYHKUMIO SnNy-
HWMKOB BbIMOSHAOT COeAMHUTENbHO-TKaHHasi obonoYka 3penbix gon-
nnkynoB (0coOeHHO BHYTpeHHWUW cron theca interna), rpaHynesHbie
KNeTKu, a TaKkke xentoe Terno. Paamep ANYHUKOB Y KOPOB 2-5 CM.
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JCTporeHbl perynupytoT penpoaykTMBHYI0 (yHKUMIO. CTUMY-
NMPYIOT POCT U pa3BUTME SNLIEBOOOB, MaTKW, Braranuwa. Ycunmea-
0T COKpalleHVe MbIlL MaTku. MoBbILWAT YyBCTBUMTENBHOCTL MaTKM
K OKCUTOLMHY. BbI3biBaloT runepemuto u nponvdgepaumo Crm3nucTomn
060ro4kM MaTKu, Briaranuiia v siLeBoOaoB.
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Pwuc. 40. >)KeHckue nonosble rOpMOHbI

CnocobCTBYOT pPasBUTMIO BTOPWUYHBLIX MOMOBbLIX MPU3HAKOB.
CTMMynNUpYOT pOCT NMPOTOKOB M XXENe3NCTON TKaHN MOSOYHbIX >Kenes.

MosbiwatoT Bo3byanmoctb LIHC, BbI3biBalOT COCTOAHME MONO-
BOro BO30Y)KOEHUS TEYKN U MONTOBOWN OXOThl.

Ob6napgatot aHabonuyeckum gencTBneM (OQHAKO, B MEHbLUEWN
CTEeneHn, YeM aHLpPOreHbl).

Xentoe Teno BpeMeHHas AHOOKPUHHAsS CTPYKTypa, KoTopas
dopmupyeTca B AuYHMKe nocne osynsuuu. lNMpu oTcyTcTBum Gepe-
MEHHOCTU XenToe Teno cyuwectsyeT 14 gHen, a 3aTeM noasepraeT-
CSl MHBOMOLNN.

Mpu HacTynneHun 6epemMeHHOCTU XenTtoe Teno OYHKUMOHU-
pyeT (y GonbLUMHCTBA >XMBOTHbLIX) A0 KOHUa 6epemeHHOCTU. Bbipa-
GaTbiBaeT NPOrecCTepoH 1 pernakcuH.

MporectepoH AeCcTBYET Ha SHAOMETPUA MATKU U Bbl3blBaeT
BblAeneHne cnusn (CekpeT MaTOYHbIX Xenes), Heobxooumon Ans
UMMITAHTaUUN 3UroThl.

TopMO3UT BbIOENEHNE OKCUTOLMHA U CHWKAeT COKpaTUTEfb-
HYI0 aKTMBHOCTb NagKkow MyCKynaTypbl MaTku, Oenaet ee HeuvyB-
CTBUTENBbHOM K OEUCTBUIO PasfnUYHbIX pasgpaxuTenen n B 4acTHO-
CTU OKCUTOLMHA.

Topmo3ut obpasoBaHue n BblgerneHne rmnon3om nMoTenHu-
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supytoLero ropmoHa (JI7) n Tem cambiM NPenATCTBYET CO3PEeBaHUI0
dOoNnNUKYnoB 1 OBYNALUN.

CnocobcTByeT noarotoBke (COBMECTHO C 3CTpoOreHamu) Mo-
MOYHbIX Xenes K NpeacToslwen nakrauun (CTuMynupyeTt passuTue
XKEenesncTon TKaHu).

ObnapaeT HekoTOpbIM aHabonuyeckum gencrevem. MNosbiwaeTt
NCMonb3oBaHWe NUTaTernbHbIX BELLECTB Y 6epeMeHHbIX XXUBOTHbIX.

PenakcuH BbipabaTtbiBaeTca B KOHuUe OepemeHHocTw. Cno-
COBCTBYET pa3MAr4eHMI0 JIOHHbIX CBA3OK Ta30BbIX KOCTEN (cnmdm3sa)
1 NOArOTOBKE POAOBbLIX MYTEN K U3rHaHWIo nnoaa.

MNMnaueHTa obecneunBaeT B3avMOCBA3b OpraHMama mMaTtepu 1
nnogaa.

BblpabaTbiBaeT 3CTPOreHbl, NMPOrecCTepoH, penakcuH, nna-
LEeHTapHbIN FOHaAOTPONUH (XOPMOHMYECKMIN TOPMOH) M NnaueHTap-
Hbl TAKTOr€HHbIN FOPMOH (MaKTOTPOMMWH).

XopuoHuyecknin ropmMoH obpasyeTcsa B OonbLMX KOnu4e-
cTBax B MepBov 4yeTBepTn GepemeHHOCTU. [0 AEeNCTBUIO XOPUOHU-
YeCKui FOPMOH CXOAEH C FOHaAOTPONHLIMW FOpMOHamMu runodgmsa. Y
nowagen, HadnHaa ¢ 40 gHA xepebocTn, BbipabaTbiBaeTcs 3HAO-
MeTpMeM MaTKu NraueHTapHbIN rOHaAOTPOMHLIA TOPMOH (XOPUOHU-
YECKNIN TOPMOH).

lMnaueHTapHbIN NaKTOreHHbIW FOPMOH (NaKTOTPOMWH) Hauyu-
HaeT cekpeTupoBaTtbca ¢ 1,5 MecaueB GepemeHHOCTW M Cnocob-
CTBYET Pas3BUTMIO MOJSTOYHbIX JKere3 1 CTaHOBIEHMWIO NakTauuu.

Anudms - wWnKoBNZHANA Kenesa pacrnonoxeHa B anutana-
Myce MPOMEXYTOYHOro mMosra Haj 3puTenbHbiMu Gyrpamu. MNpu no-
MOLLM HOXKMN COEAMHSAETCH C TPeTbMM MO3rOBbIM >XernyaoykoMm. Bbl-
nonHseT ponb doTopeuenTopHoro opraHa. CuHTe3upyeT menarto-
HWUH N CEPOTOHWH.

MenaToOHWH CMHTe3NpyeTcs M3 CePOTOHUHA (MCTOYHUKOM KO-
TOpPOro siBNAeTca TpuntodaH) 3amennsaeT cuHtes gon- u nonvbe-
pvHa B runotanamyce M TeM CaMbIM CHWXaeT CeKpeuuo roHago-
TPOMHbIX FOPMOHOB MMNOK3a, YTO TOPMO3UT NOSNOBOE CO3PEBAHUE.

Mpn yBennyeHum CBETOBOrO AHS CUMHTE3 MeraToHMHa ocna-
GeBaeT, YTO MOBbIWAET MOMOBYK akTMBHOCTb. C 3TMM cBA3aH ce-
30HHbI XapaKTep NofioBOM akTUBHOCTU. YaaneHne anudusa npmsBo-
OVT K NpexaeBpeMeHHOMY MONIOBOMY CO3PEBaHUI0.

MenatoHnH  obnagaeT  aHTMOKCMOAHTHbIM  [AeNCTBUEM
(npepoTBpalLaeT obpasoBaHMe CBOOOAHBLIX pagukanoB, NOBpexaa-
IOLLINX KNETKN).
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Puc. 41. N'opmoHbI anudu3sa

CepoTOHUH SBMSETCA MeanaTtopoM HEepPBHOW CUCTEMbI, Bbl-
3blBaeT CY)XEHWE KPOBEHOCHbIX cocydoB. B 3aBucMmocTn OT A03bl
BbI3bIBAET CY)XEHWE UNWN pacluMpeHne COCyaoB AblxaTeNbHOro Tpak-
Ta. CTUMynupyeT nepucTanbTWKy KULLEYHMKa U COKpaLLeHne MaTKu.

Tumyc (BMno4vkoBas xenesa) - NMMAO3INUTENNArnbHbIA OpraH
MMeeT ABe YacTu LWeNHY0 1 rpyaHyto BbipabaTbiBaeT TUMO3WH, TU-
MUH, T-aKTUBMH.

LlenHas gons npuneraeT K Tpaxee crnpasa W criesa, a rpya-
Has MNeXuT B rpygHoOW MOMOCTU Bbile cepAua. YaaneHue Tumyca
BbI3bIBAET HapyLLEHEe pocTa u passBuTmue Bcero opraHnsma (ocobeH-
Ho kocTewn). CHmxaeTcst konnyectso numdountoB Ha 50-90 %, 4To
NPMBOANUT K rMGenn XnBOTHbIX.

TuMo3uH, TUMKH, T-aKTUBUH (GMONOrMYeckn aKkTUBHbIE Mer-
TUAbl) YBENUYMBAIOT CKOPOCTb CO3PEBAHNA U PasBUTUS NTMMEOLNTOB.

MpocTarnaHauHel - Bnepsble Obinn obHapyxeHbl B 30 rogax
LWBEACKMM YydeHbIM Yrbom 3Wnepom B 3KCTpakTax npeacraTenb-
How >xernesbl (glandyla prostata). MNpocTarnaHguHbl BbICOKOAKTUBHbIE
OGuonornyeckne BellecTBa, CUHTE3VMPyeMble W3 HeHacCblLLEeHHON
XMPHOW KMCMOTbI (NpocTaHoBas kucnoTta Cyg), MMEIOT NATUYNEHHOE
KOmnbLO ¥ ABe yrrepoaHble uenu 7 n 8 atomos yrrepopaa. lNMpocTtaHo-
Bad Kucnota MoxeT 06pa3oBbIBATLCA M3 HEHACBILLEHHbIX >KMPHbIX
KMCMOT (MHONEBON, NMMHONIEHOBOW U apaxnaoHOBOW).

PasnuuatoT npoctarnaHguHbl E n F n3 kotopbix moryt obpa-
3oBbIBaTbcA apyrue tunbl (A, B, C, D). NpoctarnananHbl obnagatoT
LUMPOKMM creKTpom aencteus. OHWM BO3OENCTBYIOT Ha BCE XXM3HEHHO
BaXHble pyHKUMWN. [JeNCTBYIOT Ha YPOBHE KIEeTOYHbIX MembpaH. Mo-
BbILLAKT aKTUBHOCTb MeMOpaHHbIX )epMEHTOB M MPOHMLIAEMOCTb
membpaH. NpoctarnaHanHbel obecnevmBaloT NOABUKHOCTb U KU3HE-
crnocobHoCTb cnepmarto3omaoB. CnocobCTBYHOT MOArOTOBKE CrM3K-
CTOWM MaTK1 K UMNNaHTaunn SnuekneTku.
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Puc. 42. MpocTarnaHamHbl Pg A;, PgEi;, PgFa.

CTumynupytoT cokpalleHue rnaakon Myckynatypbl MaTKu, Bbl-
3bIBalOT CXBaTKM U poabl. CnocoBCTBYOT paccachiBaHUIO KENTOro
Tena B KOHUe GepemeHHOCTW. YnydwarT KpoBocHabxeHne. Obna-
Oal0T SAPKO BbIPaXKEHHbIM MMNOTEH3MBHBLIM 3(PMEKTOM (CHUXAKOT KpO-
BAHOe AasneHue). CnocoBCTBYIOT CHMKEHMIO OTNOXEHUS XonecTte-
pvHa B cocyaax, npeaynpexaaroT atepocknepos u MHapKT.

MpumeHeHnsi FOPMOHOB U FOPMOHaNbHbIX NpenapaToB:

1. CTumynsaums pocta u oTkopma monogHsika KPC u cBuHen.
C 37Ol Lenblo NPUMEHSOT FTOPMOHbLI aHaboNMMYECKOro UMM rUNornu-
KeMNYeCcKoro JencTeus.

2. Perynauusa penpogyktuHon dyHKUnU. CTUMYNSALUS U CUH-
XPOHM3aLMA OXOTbl, NOSMyYeHWe WUCKYCCTBEHHOro MHoronnoaus. C
3TOM Lenbio NPUMEHSIOT NPOreCTUHbI, TOHaAOTPONUHbLI, FOHaA40TPON-
Hble pUnM3uHr ropmoHbl, CXKK, npoctarnaHamHsl.

3. CTMynsaumsa NonoBoON akTUBHOCTM Yy CaMLIOB NponsBoanTe-
nen. C aTOM Uenbio NPUMEHSAIOT CUHTETMYECKUE aHAPOreHHbIe npe-
napaTbl.

4. MNoBblWeHe MOMNOYHOW NPOAYKTUBHOCTU. C 3TOM Lenbio npu-
MEHSIIOT COMaTOTPONVH, COMaTonMbepuH, TMpeouaHble Npenaparb..

5. Ctumynaums pocta wepctn. C 9Ton Lenblo NPUMEHSIOT TuU-
peonaHble NnpenapaTthbl, cTepounbl, COMaTOTPOMNMWH.

6. MNpu 3agepxke NOMOBOro co3peBaHus (NONOBOW WHMAHTU-
nn3Mm), MbILLEYHOW ANCTPOUN, Nocre TpaBM, NeperiomMoB, XpoHUYe-
ckux 6onesHen NPUMEHSAIOT aHOPOreHHble npenapaTbl.

7. CTumMynsauusi pogoB (yCUIeHUst COKpaLleHui MaTtku), npuy 3a-
AepXXke nocnega, Anst npepbiBaHMa 6epeMeHHOCTU NPUMEHSIOT OKCU-
TOLMH 1 MaracTpodaH (CUHTETUYECKMI aHarnor npoctarnaHanHa F,a).

8. [Ina OoCTaHOBKM MaTOYHOro KpOBOTEYeHMs (Mocrne pPOAoB),
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npy MacTuTax, aTOHUMU U TUMOTOHUM MaTKK, peddNeKTOPHON aranak-
TUW, MPUMEHSIIOT OKCUTOLMH.

9. [ina paccacblBaHUsi NEPCUCTEHTHOIO XXENTOro Tena, neve-
HWS NtoTearbHbIX KUCT AUYHUKOB, ANCAYHKLUM AUYHUKOB, HacTymne-
HUS TEYKU U OBYNSALMK, NPOUIaKTUKA NOCNEPOAOBbLIX CyOMHBOIMIO-
LM MaTKU U 3HAOMETpUTA NPUMEHSIIOT MaracTpodaH, acTpodaH.

Tema: KpoBb 1 UMMYyHHas cuctema

KpoBb (rp. haima) pa3HOBMOHOCTb COEAMHUTENbHOW TKaHW,
COCTaBrsoLLEeN BMECTe C NMMEQON 1 TKAHEBOW XUOKOCTbIO BHYTPEH-
HIOKO cpefy opraHusma.

Cuctema KpoBM - KPOBb WM OpraHbl, B KOTOPbIX MpoUCXogauT
obpasoBaHne U1 paspyleHne (OPMEHHbIX 3NeMEHTOB (KpacCHbIN
KOCTHbIV MO3r, MMMdONZHbIE OpraHbl, CENeseHka, NeyYeHb).

KpoBb - XngkocTb, KpacHoBaToOro LBeTa, CrnaboLlernoyHon
peakunen kH 7,35 - 7,45, ¢ nnotHocTbio 1,05 - 1,06 n BA3kocTblo 4,5
- 5,0 (B cpaBHeHMU C BOLON).

DYHKLNN KPOBU:

1. NutatenbHaa (Tpoduyeckas). [lepeHoOC nuTaTENbHbIX
BeLLecTB K kreTkam. [oCKomnbKy KpOBb HENOCPEACTBEHHO HE COMnpu-
KacaeTcs C Knetkamu (3a UCKIIOYEHNEM KOCTHOIO MO3ra U ceneseH-
Ku), TO NUTaTenbHble BellecTBa BHayane MnocTynalT B TKaAHEBYIO
XMAKOCTb (MEXKNETOYHYI0, MHTEePCTMLMANbHYI0), a 3aTeM K KreTkam.

2. BbligenutenbHas (OkckpeTopHas). VI3 TkaHeBOW XnakocTu
B KPOBb MOCTYNalT NPOoAyKTbl obmeHa, KoTopble 3aTeM yaansTcs
opraHamu BblaeneHus.

3. ObixaTtenbHas. [NepeHoc kucnopoga oOT anbBeOn ferkux K
TKaHSM W YrIekucrioro rasa B o6paTHOM HanpasneHum.

4. TepmoperynaTtopHas. KpoBb obnagaeTt BbICOKOW Tenmno-
eMKoCTb. bnarogapsi cokpalleHuio nnm pacwmpeHuio nepudepu-
YeCKMX COCY0B OHa MOXET COXPaHATb N oTaasaTb TENO.

5. 3awmTHaa ocyuwecTBnseTcd 3a cyeT GakTepuuMaHbIX
CBOWCTB Nnasmbl, parounTapHom akTUBHOCTU NENKOUUTOB MMMYHO-
KOMNETEHTHbIX NMMAOLMTOB, OTBETCTBEHHbLIX 3a ryMoparnbHbIA U
KNEeTOYHbIA UMMYHUTET.

6. N'ymopanbHasa (PerynsatopHas). Perynauusa gestenbHoOCTH
OpraHoB M CUCTEM OpraHn3ma 3a cyeT OMONOrMYecKn akTMBHbIX Be-
wects (rOPMOHOB, MeOMaToOpPOB, 3NEKTPONUTOB, MeTabonuMToB WU
Ap.), NOCTynarLwux B KPOBb.

Pasnuyaior umpkynupytowyto (55-65 %) n AenoHMpoBaHHYO
(40-45 %) kpoBb. [lenoHMpoBaHHas KPOBb HaxXOAMUTCH B Kanumnnsp-
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Hou cucteme neveHn (15-20 %), ceneseHke (15 %), NOOKOXHbBIX CO-
cyancTtbix cnneteHusax (10 %), nerkmx. [JenoHnpoBaHHasi kpoBb 60-
nee BdA3kas, coAepXuT Oonble (OpPMEHHbIX anemeHToB. Obe
dpakumm HaxodaTcs B OUHAMUYECKOM paBHOBECUM, 3aBUCSLLEM OT
COCTOSIHMS OpraHu3mMa.

Bbixog kpoBu M3 geno npovcxoauT nog AeWCTBUMEM CUMMATU-
YeCKOW HEepBHOW CUCTEMbl NMpU MblleYHOW paboTe, KPoOBOMOTEPSX,
CHWXEHMN aTMOCdEepHOro AaBneHusl, CTpeccax.

O6beM KpoBW Y XMBOTHbIX COCTaBnseT B cpegHem 7-9 % ot
mMaccol Tena (¢ konebaHusmn ot 5 0o 13 %). B pacuete Ha 1 Kr xu-
BOW MacChbl KONUYECTBO KpoBM cocTaBnseT: y ntuy 90-120, nowaaewn
85-100, oBey 70-90, KPC 65-82, cBnHen 65-80 (y canbHbix 40-50),
nywHeix 3Bepen 55-60, pbib6 30-45 mn/kr maccel Tena (y 4YenoBeka
77-80 mn/kr).

Y CnopTuBHbIX NoLagen (BepxoBbix) 06beM KpOBM AocTuraet
14-15%, a y TsKenoBo3oB He npeBblwaeT 7-8 %. Y MonogbIx Xu-
BOTHbIX OTHOCUTENbHbIA OObEM KPOBW BhILIE, YEM Yy B3POCHbIX, Y
CaMLOB BblLLE, YEM Y CaMOK.

OnpegeneHne o6bema KpOBU OCYLLECTBASAOT C MCNOMNb30Ba-
HUEM KpacuTenen Unm MeveHbIx paguonsotonamMmm 3puTpoLMTOB.

Konun4yecTtBo kpoBM B opraHusme noytu He mameHsietcs. Ecnv
ee 0o6beM yBenuuMBaeTcsl, TO 4YacTb XUOKOCTU U3 COCYAOB nepexo-
ONT B TKaAHW U BbIBOOMUTCS Yepes NoYKu.

Mpn noTepe KpoBWM MPOMCXOAUT MEPEXOA XUOKOCTU U3 TKaHe-
BOro NpoOCTpaHCcTBa B cocyaucToe pycrno. O4HOBPEMEHHO yMEHbLLA-
eTcs ncnapeHve Yyepes NoToBble Xernesbl U BblAeNeHNne Moyn. beicT-
pas notepsa 1/3 KpoBW BeAEeT K CMepTU, a Npu MeasfieHHOW noTepe
1/2 KpOBM OpraHM3m OCTaETCSH XKUB.

CooTHoleHne XuakocTn B opraHusme (4yeroseka): lNMnasma
3,5 1 (8%), mexkneTto4dHas xuakoctb 10 n (23%), BHyTpUKNETOYHas
xuakocTb 30 n (69%). O6mMeH Bogbl MexAy NNasMon U MeXKeTou-
HOW (MHTepcTuumManbHOW nat. interstitium npomexyTok, wenb) xuag-
KOCTbIO NMPOUCXOAUT O4YeHb BbICTpo. CocTaB nnasmbl U MHTEPCTULU-
anbHOW >XMAKOCTM MOYTU OAMHAKOB 3a MCKMoYeHnem 6enkoB (T.K.
OHM HE MOTYT NPOXOOUTb Yepes3 CTEHKY Kanummsipos).

Mnasma - xupkas yactb kpoBu. MNpeacraensaeTt cobow nony-
NpO3payHylo KUOKOCTb XKEeNnToBaToro uBeTa C BA3KOCTbl 1,7-2,2,
nnoTtHocTtbto 1,035 n peakunen 7,35-7,45.

B nnasme cogepxutca 90-92 % Boabl u 8-10% cyxux Bellects
n3 Hux 6-8% OenkoB M 2% HU3KOMONEKYNSPHbIX COeAVMHEHUA. B
nnasme BbIAENSAT HECKOMIBKO AEeCATKOB OENKoB, KOTopble AensT Ha 3
OCHOBHbIE rpynnbl: ansbymMuHbI, rModynuHbl  UBPUHOTreH.
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AnbOGymuHbI (naT. albumen 6enok) BogopacTBOPUMbIE HU3-
KOMoneKkynsipHole 6enku ¢ mornekynspHon maccon 61000-69000.
AnbOYMUHBI KPOBU CUHTE3MPYIOTCS B MEYEHU 1 UCNOMb3ylTCca ANs
CUMHTe3a gepMeHTOB M Apyrux 6enkoB. OHM O4YeHb NaburbHbl K
ObicTpo obMeHuBatoTcs. PacwennstoTtes knetkamum POC oo amuHo-
KMCMOT M UCMOMb3YTCA Kak nnactudeckun matepuan. OHu agcop-
6upyloT 1 nepeHocat Ca’ (2/3 Ca’" cesizaHo ¢ 6enkom u 1/3 MoHu-
31MpoBaHa) 1 opraHuyeckne BeLLecTBa.

CopepxaHne ansbymuHOB B KpoBWM Konebnetca B npegenax
2,9-3,4%. Ha nx gonto npuxoautcst 80% OHKOTUYECKOro AaBneHus
(4acTb ocmoTUYecKoro, co3gaBaemoro 6enkamm nnasmbl KPOBK).

FnobynuHbl (nat. globus wapuk) BeiIcCOKOMONeEKynspHele G6er-
kn (M.m. 90000-156000). mobynuHbl CUHTE3NPYKOTCA B NEYEHU U
KPOBETBOPHbIX opraHax. PasnuyatoT a, B n y - rmobynuHsl. Mobynu-
Hbl OCHOBHblEe 3alUUTHble Oenkn KpoBW (B OCHOBHOM aHTUTEna).
Cpeam aHTMTEN MMEKTCSA NN3KHBI - pacTBOpsiloLLME GaKTepui 1 vy-
XKEepOoaOHbIX KNeTOoK NPeuunuTMHbl — OalT 0CafdoK, arrfioTUHUHBL —
BbI3bIBAOT CKINENBaHWE aHTUIEHOB.

CopepxxaHue rnobynuHoB konebnetcsa B npeaenax 3,8 - 4,3%.

CooTHoWweHne mexay Konm4ectBoM anbbymuHOB u rrmobynu-
HOB Ha3blBaeTcs 6enkoBbIM KO3(PPULMEHTOM. Y KPYMHOro poraToro
CkoTa, nowagen, cobak oH MeHbLUe 1, a y CBUHEWN, OBEL, KO3, Yeno-
BeKka OH 6onbLue 1.

PUbpUHOreH BbICOKOMONEKYNApHbIN Bernok (M.m. 400000)
BMecCTe C Apyrumu Genkamu nnasmbl y4acTByeT B npoleccax cBep-
TbiBaHWs KpoBu. CopepxaHve pubpuHOreHa B KpPOBU COCTaBnsAeT
0,1- 0,4 %.

B nna3me B HeGonbLunx konuyecTBax cogepxutcsa Hebenko-
Bble a3oTcoAepXalimMe BellecTBa (MPOMEXYTOYHbIE W KOHEYHblE
npoaykTel obmeHa 6ernka): moyeBuHa (15 Mr%), ammHokucnoTbl (7
Mr%), moueBasa kucnota (1 Mr%), ammmak (0,5 mMr%). O6wwui
HebenkoBbIn a30T cocTtaBnseT 25 Mr%.

YrneBoabl. OCHOBHbIM YrneBOAOM Mna3Mbl KPOBU SABMSETCS
rnoko3a. CoaepxxaHue rrnokosbl B KpoBu xBayHbiX 40-60 mMr%, y
MOHOracTpmyHbix *mBoTHbiIX 100-120 mr%. nioko3a ABnsieTcs oc-
HOBHbIM MCTOYHWKOM 3HEeprum ans moara. Kpome rnokosbl nmeeTtcs
HebornbLUOoe KONUYeCcTBO OPYKTO3bI.

Jivnnps! (rp. lipos xup) - n xuponogobHeble BewwecTsa NMNou-
abl. Jlunnabl B KpOBU NpeacTaBeHbl XonecTepuHoOM (CBOGOOHBIM 1
cBsi3aHHbIM), hocchonunupamu, TpUrnuuepuaaMmum n XUPHbIMU
kucnortamm. Mx obuee konnyectso coctaenset 300-500 mr% (nnm
0,3-0,5%).
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MuHepanbHble BewecTBa MNpeAcCTaBMneHbl 3neKkTponuTamm
(conn guccoumupoBaHHble Ha KaTUOHbI U aHMOHBI). Obee konuye-
CTBO MMHeparnbHbIX BelecTs B kposu 0,9-1 %.

OCHOBHbIMU KaTWoHamu nnasmbl aensotca Na* (328 mr%), K
(18 Mr%), Ca™ (10 Mr%), Mg ™ (2 mMr%), Cl ~ (365 mMr%), HCO; ~ (61
Mr %), PO, (4 mMr%),

SO; = (2 Mr%). K aHnoHaMm OTHOCHATCS M OpraHM4eckue KUCroTbl
(Mono4Has, NUMOHHaZ, NMPOBUHOrpagHas, yKCycHasi u ap.).

ONeKTponuThLI, FMKO3a Y MOYEBMHA Y4acTBYIOT B nogaepxa-
HUK ocMoTm4yeckoro gasnenus. Mpuyem 95 % ocmoTmyeckoro nae-
NeHns NpUXoaUTCA Ha 3NEKTPOnuUTLI, a M3 anekTponuTtoB 65 % Ha
ponto NaCl. B Hopme ocmoTudeckoe faBrneHue coctasndet 7,3 aTm.,
4YTO COOTBETCTBYET Temnepartype 3amep3anus 0,54 °C. AHanornyHoe
nasnexve nveet 0,93 % pactBop NaCl (M30TOHMYECKMIN pacTBOp).
OcmoTuyeckoe pfaBneHne 3To cuna, obecneuvvBarowias nepexosn
pacTBopuTENSA Yepe3 MonynpoHMLaemylo MembpaHy M3 pacteopa C
MeHbLLEN KOHLEHTpaUuen B pacTBop ¢ GonbLuel.

Kpome 3Toro B KpoBM UMEKOTCS FOPMOHbI, BUTAMMWHbI, MUTMEH-
Thl, pepmeHTbI, pacTBopumMsble rasbl (O,, CO ,, Ny).

®DyHKUUM 6enKoB nna3mMmbl KPOBM:

MopaepxusaloT HOpMarnbHbIN 06BEM KPOBU U NOCTOSIHHOE KO-
nMYeCcTBO BOAbI B TKaHAX. benku co3gatoT OHKOTUYeckoe AaBneHve
(1/200 4acTb ocmoTmyeckoro AaeneHust unu 25-30 MM pT. CT.),
npeaoTBpaLLalT OTEK TKaHeln (CNOCOGCTBYHOT yaep)KaHuto BOAbl B
KpoBM).

O6GecneunBaloT ONTUMArnbHYH BSI3KOCTb, YTO BaXKHO AN HOp-
ManbHOro kpoBoobpalleHns 1 apTepuanbHoro AaeneHus. lMpensT-
CTBYIOT YpE3MEPHOMY OCELAHUI0 3PUTPOLINTOB.

OcyLecTBNAIOT TPAHCNOPT NUTaTENbHbBIX U BUONOrMYeckn ak-
TUBHbIX BeLLECTB (anbOyMWHbI NEPEHOCAT XUPHbIE KUCIOTLI, rNoby-
NVHBI Y4acTBYIOT B TPaHCNoOpTE XONIECTEPUHA U CTEPOMAHBIX TOPMO-
HOB U KaTVOHOB).

Y4yacTByloT B npouecce CBepTbiBaHUSA KpoBW. (pmbpuHoreH,
NpOTPOMOUH).

MopaepxuBaloT KMCMOTHO-LIENOYHOe paBHOBecue (remorno-
OuWH 1 6enkn nnasmel KPOBM).

BbINONHSAIOT 3aWMTHYIO PYHKUMIO (Y-rnobynuHbl, 6akTepuuung-
Hble BeLLleCcTBa Mnna3mbl).

ABnatoTCA nNnacTU4eckum matepuanom (MCTOYHUKM obpaso-
BaHUs1 6enkoB pasnu4YHbIX OPraHoB WM TKAHEW) U OTHACTU BbINOSHAKT
3HEpPreTMIeckyto hyHKLUIO.
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BbinonHsaT gbixaTenbHyo yHKUMIO (reMornobuH).

Mepuon nonyobHoBneHus OenkoB nnasMbl KpOBU 6-7 OHEN.
O6pasytoTcs 6enkn npenmyLlecTBeHHO B neyeHn (90%).

AxTuBHasa peakuusa kpoBu (pH) obycnoBneHHas cooTHOLLe-
HUeM B Helt BogopoaHbix (HY) n ruapokeunbHbix (OH”) noHos, sBns-
eTCH BaXHEMNLMM NnokasaTenem romeocrasa.

KpoBb nmeeT cnaboluenoyHyto peakuuio 7,35-7,45 (aptepu-
anbHas 7,4, BeHo3Hasa 7,3, TkaHeBasa xwuakoctb 7,0-7,2). Ctoukoe
cmelleHme peakuuun Ha 0,2 - 0,3 ea. MOXeT NPUBECTU K HapyLUEHMIo
obmeHa BellecTB (MHaKTMBaUna epMeHToB) U rmbenu opraHmama.

HecmoTpss Ha obpasoBaHue B npouecce obmeHa BewlecTB
KMCMbIX UMK LLENOYHbIX NMPOAYKTOB 0OBMeHa akTMBHas peakunsi KpoBu
(KkOHLIEHTpaLMsA NOHOB BoAOPOAA) NOAAEPXKMBAETCA HA MOCTOSIHHOM
YPOBHE.

B opraHuame cyulecTByeT onpegeneHHoe COOTHOLLEHNE MEX-
Ay KUCMbIMU M OCHOBHbIMW MpogykTamm obmeHa BelecTs, T.e. KUC-
NOTHO-LLEeNOYHOE paBHOBecHUe.

MopaepXaHne KMCMOTHO-LLEMNOYHOro paBHOBECUS] OCYLLECTB-
nseTcs 3a c4eT 3 OCHOBHbIX MeXaHM3MOB: BydepHbIx cucTtem KpoBsw,
neroyHoro BblgeneHns CO,, 3KCKPeTOPHON (DYHKUMM NOYEK (Kncnble
NPOAYKTbI) M NeYeHN (aMMUaK n CepPHOKMUCIbIE CONu).

Pasnuuator kapboHaTHylo, ¢bocdaTHyo, remMornobuHoByD ©
6enkoB nnasmbl KpoBu BydepHble cuctembl. [NpuHUMn gencTBus
OydepHbIX CUCTEM OCHOBAH Ha 3aMeHe CUITbHOWN KMCNoThl cnabon (c
HW3KOWN CTeneHblo auccouunauun).

KapboHaTHasa OydepHas cuctema npenctaBrfieHa YroribHOWm
kucnoton (H,CO3) n ee conbio rmgpokapboHaTtom (OvkapboHaToM)
HaTpusa (NaHCO;3). OTta cuctema oveHb nabunbHas. Ha ee ponio
npuxogutca 20 % 6ydepHon emkocTu. JTa cuctema sABnseTca OT-
KPbITOM, MOCKOMbKYy OHa CBf3aHa C BeHTUNAuuen nerkvx. 3anac
BukapboHaToB (COnen yronbHOW KUCMOTbl) CNOCOBHbLIX HENTpann3o-
BaTb MOCTynawLLiMe B KPOBb KUCIble MPOAYKTbl Ha3biBaeTcs Lie-
JNIOYHbLIM pe3epBoM KpoBu. Ero onpegensitoT no konuyecTtsy ABY-
OKUCKM yrnepoga, KoTopoe MOXeT ObiTb BEITECHEHO CEPHOM KUCMOTOM
13 100 mn nnasmel KpoBu. B HOpme LwenoyHow peseps kposu y KPC
paBeH 58-60 06. % CO..

®ocdaTtHas OydepHas cuctema npegcraBneHa oOgHo3ame-
weHHbIM (NaH,PO,4) n asysamelleHHbiM (Na,HPO,4) docdopHokuc-
NbIM HaTpUEM.

FemornobunHoBas OydepHas cuctema npeacTaBreHa BOC-
cTaHoBneHHbIM (Hb) n okmcneHHeiM (HbO,) remornobuHom. BoccTa-
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HOBIEHHbIN remornobuH npeacTaBnsieT cobor 6onee cnabyto Kuc-
noTy, a OK/CNeHHbIM okcuremornobuH (B suge KeHbO,) Gonee
CUIbHYIO.

BenkoB nnasmbl kpoBWU. benku obnagaloT amdoTepHbIMU
cBonctBamu. bydepHbie cBoricTBa 6enkoB NnasmMbl KPOBU (B OCHOB-
HOM anbGyMVHOB) 06YCrOBMEHBI CMOCOOHOCTEI0 aMUHOKUCIIOT MOHW-
3mpoBaTtbcs. KoHeYHble KapboKCUbHbIE U aMUHOMPYMMbl UrPaKT He-
3HauuTenbHY0 ponb (MX Mano). 3HaduTenbHbIV BKMah B co3gaHue
BydepHON eMKOCTU BHOCAT BOKOBbIE rpynnbl (OCOBEHHO KOMbLUO M-
CTMAunHa).

CmellleHre KMCNOTHO-LIENOYHOIO PaBHOBECUSI MOXET HacTy-
NUTb B pesyrnbTaTte HapylweHus obmeHa BellecTB, HENnpaBWIibHOMO
KOpMIeHUst unu 3aboneBaHnsa opraHoB BblAENEHUS.

B pesynbtaTe HapyleHUsi KMCMOTHO-LLENTOYHOrO paBHOBECUS
MOXeT BO3HMKHYTb aumgo3 (nat. acidum kucnota) nnv ankanos
(naT. alkali wenoub).

Aunpos HabnogaeTcs Npy NoOpaxeHun nerkux (pecnvparop-
HbIA aunao3), KOPMIIEHUM KUCTbIM CUITOCOM, MHTEHCUBHOW MbILLEY-
How paborTe.

Ankanos MOXeT BO3HMKHYTb Npu nogbeme Ha BbICOTy Oonee
3000 M (Mpu TMNEPBEHTUNALMU NErkux), Npu MpPOSOIMKUTENBHON
peote (notepe HCI).

PasnuyaloT KOMNEeHCUpPOBaHHbIW U HEKOMMNEHCUPOBaHHbIN
aungo3 u ankanos. NMpu KOMNEHCMPOBAHHOM aLMOo3e CHUXaeTcs
weno4Hon 6ydep, a pH He M3mMeHsieTcs, a NP HEKOMMNEHCMPOBaH-
HOM NMpoUCXOaNT cMeLleHre pH B KUCITYHO CTOPOHY.

AputpouunTsl (rp. erythros kpacHbIn + Citos kneTka) - KpacHble
KPOBSIHblE KIETKU. dpUTpouuTbl pbib, amdunduin, pentunuin n ntmy
KpynHble, oBanbHOM hOpMbl U UMEIT Aapo. Brnepeblie oOHapyxun
apuTpounTbl B KpoBu M. Manbnuru (Mtan. 6uonor n Bpay 1628 -
1694), OH NPMHAN UX 33 XXMPOBbIE LUAPUKN.

dopmunpoBaHMe 3IpUTPOLMTOB (SPUTPOMNO33) NPOMCXOAUT B
KpaCHOM KOCTHOM Mo3re yepena, p€bep, NO3BOHOYHMKA, B anuduse
Tpyb4aTbIX KOCTEW M3 apuTpobnacTtoB. Oputpobnactel npoxogaTt
PS4 cTagui, 1 npeBpallatTcs B 6e3bsaepHble peTUKynouuTbl, Co-
cTaBnstowwme okono 1 % OT BCEX LMPKYNUPYIOLWUX B KPOBU 3PUTPO-
uUUTOB. B OTNMYME OT 3pUTPOLUTOB, PETUKYNOLUTEI UMEKOT KOPOTKUIA
CPOK u3HW. OHM hopMUPYIOTCS N CO3PEBAIOT B KPACHOM KOCTHOM
Mo3re 3a 1-2 gHs, nocne 4Yero NOKMZarT ero u ewé 1-3 gHa goape-
BalOT B KpoBU. [MpoaosmKNTENBHOCTb XXM3HWM 3pUMTPOLMTOB COCTaBMS-
eT y nowapen 140-180, y kpynHoro poraToro ckota 110-120, y oBeu,
ko3 90-120, y cBuHen 86-100, y kponukos 45-50, y kyp 25-30 gHen.
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PaspylieHne apuTpoLMTOB NPOMCXOAUT B Makpodarax CerneseHku,
neyeHun, YaCTUYHO KpacHOro KOCTHOMO Mo3ra.

OpuTpOUNTBI MNEKOMUTAKOLMX 3HAYUTENBHO Mernb4ve, UMEeKT
hopMy OBOSIKOBOTHYTBIX AMCKOB M NueHbl sapa. B sgpax aputpo-
LUUTOB MHTEHCMBHO NMpOTEKaeT OOMeH BEeLLeCTB, U OHU camun NoTpeb-
NAKT 3HAYMTENbHY YacTb kucropoga. OTcyTCTBUE siApa paccmaT-
puBaeTcsa kak npucnocobrneHne mnekonutarLmx. [BOSKOBOrHyTas
dopma cnocobCTBYET YBENUYEHUIO NOBEPXHOCTN apuTpoumuTa B 1,63
pasa Mo CpaBHEHMIO C LLAPOM TaKOro Xe anameTpa.

OpuUTPOLMTBLI COCTOAT M3 TOHKOW CeTyaTon CTPOMbI (LMTO-
nnasma B Bnae 6enkoBO-NUMMOHOWN CETKW), AYENKU KOTOPOW 3anon-
HeHbl remorrnobuHoMm u o6onoykn, obnagatollern M3dbupaTenbHOn
NPOHNLLAEMOCTbIO. Yepe3 Hee Nerko NpPoxXoasiT rasbl, BoAa, aHUOHbI
(CI, OH", HCO3"), rntoko3a, MOYEBUHA, OOHAKO OHa HEMpoHMLaema
ansi 6enkoB 1 60MbLIMHCTBA KAaTUOHOB.

OpuTpoumnTbl cNocobHbl K 06paTMMon gedopmauun, NOITOMY
OHWU MOTYT MPOXOANUTb Yepe3 Kanumnnspbl, MPOCBET KOTOPbIX MEHbLLE
nx guameTtpa.

B asputpounute mnekonutawowmx 66-70% Bogbl, ocTanbHas
yacTb cyxoe BellecTtBo, 90% un3 KOTOPOro NPUXOAUTCHA Ha A0S0 re-
MorrnobuHa. Pasmep apuTpoLMTOB Y AOMALUHUX XUBOTHbLIX Bapbupy-
eT 0T 4 80 9 MKM.

KonmyecTBo 3pUTPOLIMTOB Y XXMBOTHBIX COCTaBMSAET: KPYMHbINA
poraTein ckoT 5,0-7,5, cBuHbM 6,0-7,5, nowaamn 6,0-9,0, menkun po-
ratbin ckot 7,5-12,5, cobaku 5,3-10,2, kowkn 5-12, nywHble 3Bepu
8,5-11,0, pbibbl 1,5-2,0 MAH./MM>.

Y 4enoBeka: MyxyuH 4,5-55 MJ'IH./MMS; XEeHWKuH 3,7-
4,7 MnH./MM° (B cucteme CU 4,5-5,5-1012/11).

PYHKLUM 3PUTPOLIUTOB:

1. MepeHoc O, k TKaHAM 1 CO, OT TKaHen.

2. TpaHcnopT NUTaTenbHbIX BELLECTB.

3. Yyactue B noggepxaHuun pH kposwu.

4. Agcopbumnsi Ha NOBEPXHOCTU SIAOB.

5. MNornoweHne ynbTpadnoneToBbIX 1 (PNONeToBbIX Nyven.

Femorno6uH (rp. haima kpoBb + globinum wapwuk) crnoXxHbIn
rnmobynsipHbIi  6EnokK, XpoMonpoTensa C MOJIEKYNSPHOW Maccom
64500. Monekyna coctouTt 13 4 nonunenTuaHblx Uenen (2 a un 2 B),
KOTOpble CBEPHYTbl B KOMMAKTHYK rnobyny, n 4 npocTeTnyeckmx
rpynn rema. Kaxgasi nonunentugHas Lenb npucoeuHsieT ogHy Mo-
nekyny rema, cogepxallyto OOuH aTOM [BYXBareHTHOro xenesa
(3akucHas copma Fe'). CuHTes remornobuHa npouNCXOauNT B
apuTpobnacTax KpacHOro KOCTHOro mMoasra.
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®DyHKUMN reMmornoduHa:

1. NMepeHoc O, OT anbBeon NerkMx K TkaHam u YactmyHo CO,
OT TKaHemn K nerkmum.

2. YyacTByeT B nogaepXaHnn KUCIIOTHO-LENOYHOro paBHo-
BECuA.

CoenuHeHus remornoo6uHa:

1. Hb, HbH - BoccTaHOBNEHHbIN (M JE30KCUre MOTIIOOMH).

2. HbO, - okcuremorno6uH (B Buge K*HbO,), 6onee cnnbHas
KncnoTta, Yem Ae3okcureMornobuH. Jlerko anccoummpyeT B kKanunns-
pax TKaHeWn, MMeeT ApKUN anbii uBeT, obpasyeTcsa B MNEroyHbIxX Ka-
nunnsipax.

3. HbCO,. - kapboremMornobuH MMeeT TEeMHO-BMLUHEBbIN
uBeT, obpasyeTcsa B kanunnsipax TkaHen. Jlerko guccoummnpyeT B Ka-
nunnsipax nerkux.

4. HbCO - kapbokcuremMornobuH o4eHb npoyHoe, cnabo
anccoummpyrowlee coeguHerne. Mpu koHueHTpaumm CO BO BAbIxae-
MoM Bo3ayxe 1% csasbiBaeTcs Ao 80% remornobuHa n yepes He-
CKOJbKO MWHYT HacTynaeT CMepTb.

5. MtHb - MeTreMorno6uH nNaTonorM4yecknii remorrnobuH, co-
€[VHEHHbIA C PasfMyHbIMA BeELECTBAMU-CUMNBHBIMU OKUCITUTENAMMU
(aToMmbl TsXKENbIX METanmoB, aHWnuH, 6eHson n ap. Mimeet KopuyHe-
Bbll1 LIBET, aTOM Xene3a CTaHOBUTCS TPEXBANEHTHbIM U O4YEHb NPOY-
HO yOep>X1MBaeT KUCMOPOA.

Popmbl remornobuHa:

1. HbF- deTanbHbIN remornobuH (nnoga) cocTout ua 2a u 2
y uenen, n obnagaet 6onee BbICOKMM CPOACTBOM K kucropogy. o-
aBnsieTca ¢ 9 Hegenw BHYTPUYTPOOHOrO pasBuTUst U YHKUMOHUPYET
B NepBbIN rof XW3HW, NOCTENEHHO 3aMeHsIeTCst OObIYHBIM reMorsio-
OnHOM.

2. HbA - remornobuyH nocTHaTanbLHOro nepuoaa.

3. Muorno6uH (Mgb) cogepxutcst B KpacHbIX MblllLax co-
CTOUT K3 OAHOW MOoNUNEenTUOHOW Lenn U OO4HOW MOMEKynbl rema
(M.m. 17500). Y mopckux mnekonutatowmx o 7 % maccel Tena co-
cTtaBnsetr MuornobuH. MuornobuH cnocobeH CBA3bIBaTb ropasgo
OonblUee KONMMYEeCTBO KUCNOpoda N NO3TOMY BLINOMHAET AENOHUPY-
owyo pyHkumio (3anac kucrnopoga B Mblwlax). B kposu nossnser-
CA Npu pacnage MbllLEeYHON TKaHW.

4. F'emounaHuUH - gbIXaTenbHbLIN NMUIMEHT remMonMMddbl MOf-
NOCKOB, BbICLUMX pPakoobpasHbiX U HEKOTOPLIX NaykoobpasHbiX, COo-
OEepXUT BMECTO Xenesa Mmedp.

CopepxaHune remornobuHa B KpoBM 3aBUCUT OT BMAa, Bo3pac-
Ta, MOMa U COCTOSIHUSA 3[40POBbS XUBOTHOro. KonnyecTteo remorno-
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OMHa B KpOBM B HOpMe KonebneTcs B crneaylowmx npegenax: Kpyn-
Hbln poratbin ckoT 90-120; oBubl 70-110; nowaan 80-140; cBUHBLYK
90-110; kypbl 80-120; cobaku 110 -170; kowkn 80-150 r/n. Y veno-
Beka 125-158 r/n.

Nenkoutbl (L, WBC white blood cells) - 6enble kpoBsiHble
Tenbua, pasHopogHas rpynna 6ecuBeTHbIX SAepHbIX KreTok. OcHOB-
Has OYHKUMA NENKOLUMTOB 3awmuTHas, oHn obnagaloT CnoCOBHOCTbLIO
K dparoumTosy, yyacTByoT B POPMMPOBAHUM MMMYHUTETA, paspyLue-
HAW 1 yoaneHun TOKCMHOB BenkoBOro NpovCXoXaeHusi, Bblpabathbi-
BalOT BMONOrM4YecKkn aKTMBHbIE BELLECTBA.

Pasmep nenkountoB 10-20 mMkm. KonumyectBo nemkouuToB B
kposu B 800 - 1000 pa3 meHbLLe, Yem apuTpoumToB. B Hopme konu-
YeCTBO NENKOLMTOB B KPOBM COCTaBIISIET Y KPYMHOIO poraToro ckorta
6-10, nowapen 7-12, ceuHen 8-16, osey 6-11, ntuy 20-40, cobak
8,5-10,5, kowek 5,5-19, nywHbix 3Bepent 4-10, pbl6 25-50. Y yenoBe-
ka 4-10 Tbic./MMm® (vnn B egnHuuax CU 4-10 -109/n). KoadhdpunumneHT
10° HasbiBaeTcst TUMA (unu 4-10 /).

Bce dopmbl nenkounToB obnagatoT cnocobHocTbo k amebo-
BUAHOMY OBWXXEHMIO U MOTYT NMPOHMKaTb Yepes3 CTEHKY KPOBEHOCHbIX
cocynos. [lepemellasicb N0 COEAUHUTENBHON TKAHWU, NENKOUUTLI 40-
CTUraloT MecTa MPOHMKHOBEHUS GakTepui UnNn Opyrux WHOPOAHbIX
yacTuy, 1 nogsepraroT ux arounTosy.

®darouuTos (rp. phagein noxupaTb) 3axBaTblBaHWE U BHYTPU-
KNeTo4YHOe nepeBapuBaHne COOCTBEHHbIMU hepMeHTaMu. HABneHue
cdarouutosa Obo oTkpbiTo B 1908 rogy pycckmum yyeHbim U.W.
MeuyHuKoBbIM. Bonblle NONOBUHBLI NENKOLMTOB HaxoasaTcs 3a npe-
Jenamu cocyancToro pycna.

YBenuueHme Konuyectsa NENKOLUTOB (FEMKOLMTO3) MOXET
ObITb PU3MONOTMYECKMM U NaTonornyecknm. ®dusnonornyeckme nemn-
KOLIMTO3bl ABMAKTCA nepepacnpeaennuTenbHbIMU (NERKouUTbl BbIXO-
OST 13 0eno) OHU KpaTKOBPEMEHHbI, HEe COMPOBOXOAITCHA U3MeHe-
HUAMM nenkoumTapHon dopmynbl. Pusnonornyecknii (yMepeHHbIn)
nemnkoumTo3 BbiBaeT npu 6epeMeHHOCTH, nocne npuema kopma, no-
cne TAXenbIX hrU3n4ecknx Harpy3ok, npm cTpeccax.

Mpn naTonoruyeckom nenkouMTo3e ycunmBaeTcs obpasoBa-
HMe Genbix KPOBSAHBLIX TENEL, B KPOBETBOPHbIX OpraHax U u3ameHsieTcst
nevikoumnTapHas dopmyna. NMartonornyecknii NENKOLMTO3 oTMeYaeT-
CSl MPWY MHOTMX OCTPbIX MHADEKLMOHHBIX, KpoBenapasmTapHbIX 3abo-
neBaHusX, Nenkosax, rTHOMHO-BOCNanMTerNbHbIX NpoLeccax, MHTOKCU-
KaLusx.

YMeHbLUEHNE 4ucna nenkouuToB (NenKoneHusl) SBnsieTcs
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CNefCcTBUEM YrHETEHUS] (PYHKLUUN KPOBETBOPHBIX OPraHOB, MOHWXKEH-
HOW peakTMBHOCTM OpraHuama. BcTpeuaetcst npu BupycHbeix 6ones-
HSIX, HEKOTOPbIX BakTepuanbHbIX M MPOTO30MHBIX MHEKUMSIX, UCTO-
LLIEHUN 3ALUWTHBIX CUI OpraHvMama, ny4eBorn 6onesHu.

B 3aBucumocTn ot ctagum 60Mne3HN, COCTOSIHUS KMBOTHOIO U
MHOIMX OpyrMx pakTopoB Mpu OOHOM 1 TOM Xe 3aboreBaHun MoXeT
HabngaTbCs U NEVKOLUTO3, N NENKONEHNs.

B 3aBMCMMOCTU OT Hanu4uns B uMTONnasme 3epHUCToCcTn (rpa-
Hyn) pasnuyaloT criegylowme Bugbl ((Popmbl) NENKOLMUTOB: 3€PHU-
CTble (rpaHyrnounTbl) 1 HE3ePHUCTbIe (arpaHyrnounTbl) NENKOLUTHI.
3penbie 3epHUCTbIE NENKOLMTBLI MMEIOT CerMmeHTupoBaHHoe a4po. B
COOTBETCTBMU C OKPALUMBAHWEM 3€PHUCTOCTM rPaHynounTbl 4eNsaTcs
Ha Tpu rpynnbl: 6a3odnnbl (OKpaLLIMBAKOTCA OCHOBHbLIMW Kpackamu),
303MHOMUNbI (OKPALLMBAIOTCA KUCMbIMU), HeMTpodunbl (OKpawu-
BalOTCH KUCITbIMU Y OCHOBHbIMW Kpackamu).

He3epHUCTble NENKOUMTBI XapaKTepusyloTcs OTCYTCTBMEM
3E€PHUCTOCTU B LMTOMMAa3Me M HECErMEHTMPOBAHHLIM S4POM, Cpeam
HUX BbIOENAOT ABa BuAA: MOHOLUMUTbI (Camble DomblUMe KNeTku) n
numdoumnTbl (MMEKT KpynHoe S4po M HebonblUoe KONMMYECTBO Lu-
TONNasmbl).

Basodwmnbl oKkpalMBalTCA OCHOBHBIMW Kpackamu B domorne-
TOBO-CMHMM LBET. Agpo - 6onblloe TEMHO OKpalleHHoe, beccTpyk-
TYpHOe, pacnnbiBYaToe, NOKPbITOEe OOMbLUMM KONMMYECTBOM 3EpPHU-
ctoctn. Konnyectso y KPC 1 % (y 4yenoseka 0,5-1%). KonnyecTtso
6a30dunoB yBennumBaeTCcsa B 3aKMOYUTENbHYIO a3y OCTPOro BOC-
naneHusi. CUHTE3MPYIOT renapuH, CEPOTOHUH U TMCTaMuH. T'nctamuH
OCHOBHOW MeguaTtop anneprnyecknx peakuui HeMeLneHHoro Tuna,
BbI3bIBAET paclUMpeHVEe KanumnmnspoB 1 NOBbILLEHNE UX NPOHULLAEMO-
CTW, MOKpacHEHNe KOXM, 3ya, »keHne. CepoToHWH, obnagaeT cocy-
OOCYyXUBaKLWMM OeNCcTBUEM, BblgenseTcs npu pacnage Tpombouu-
TOB, NPENATCTBYET KPOBOTEYEHMIO. [[enapuH npegoxpaHsieT KpoBb OT
CBepTbIBaHUS.

Monagas B TKaHM (cnocobHbl K 3KcTpasasaumu), 6aszodunbl
npeBpaLlalTca B Ty4YHble KJeTKu, cogepxalime bonblioe Konmye-
CTBO ructammHa. bnarogaps 6asocumnam sabl HACEKOMBIX UIN XKU-
BOTHbIX Cpasy OOKMPYIOTCA B TKaHSIX M He pacrnpoCTpaHsitoTCA No
BCEMY Teny.

YBenudeHne cogepxaHus 6a3odunbHbIX NENKOLUTOB OTMe-
YaeTca Npu annepruyecknx COCTOSIHUSAX, 3aboreBaHusX CUCTEMb
KPOBW, MOHMXKXEHNW DYHKLMWN LLIUTOBUAHOW Xeneabl.

YMeHbLUeHne coaepxaHus 6a3ounbHbIX NENKOLMTOB OTMe-
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YaeTcs Npu NOBbLILLEHHON OYHKLMWN LUMTOBUAHON Xeresbl, bepemeH-
HOCTU, CTPECCOBbIX BO3OENCTBUAX, OCTPbIX MHAEKLMSAX 1 Ap.

3o3nHO MLl OKPaALLNBAKOTCH KACMNBIMU KpackamMn B pO30BO-
KpacHbIM LBET. 3epHa KpynHble, Kpyrrnow ¢dopmbl, Aopo B Buae
OBYX PYLLIEBUAHBLIX CETMEHTOB, COEAMHEHHbIX MexXay cobon TOHKUM
MOCTUKOM.

B Hebonblion cTeneHn cnocobHbl K dharoumtosy, coaepxar
dhepMeHT rmcTamvHasy, paspyLllatrowmn rmcTammH u gpyrme megna-
TOpbl anneprum n socnaneHns. CHUXaT MECTHYIO BOCNanuMTeNbHY0
peakuuto. ObnagaloT LMTOTOKCUYECKOW aKTMBHOCTLIO B OTHOLLEHWMN
renbMMHTOB M 3alUMTe OT MHBA3UN. VIHAKTUBMPYIOT TOKCUHbLI Benko-
Boro npoucxoxgeHus. Konnyectso y KPC coctaenseT 6,5 % (y ye-
noseka 1-4%). OcHoBHasa yHKLMSA paspylleHme n o6e3BpexnBaHme
TOKCMHOB GEIKOBOrO NMPOMCXOXAEHUST U YyKepoaHbIX 6enkoB. J03u-
HodUNbl MOTyT MOAYNMPOBaTb Peakuun runepvyBCTBUTENBHOCTU
HeMeAneHHOro Tuna, MHaKTUBMPYS MeauaTtopbl, BbiICBOOOXAaeMble
TYYHBIMU KNeTkamu (TMCTaMuH, NENKOTPUEHBI, NMn3odoconunuabl 1
renapwvH).

MoBbiWweHWE cogepxaHns 303MHOUNOB (303MHOUNNA) OTMe-
YaeTcsa NpW annepruyeckmx COCTOSIHUSAX, acTMe, MOPaXEHUSIX KOXW,
MMUCTHBIX MHBa3uaX (OCOBGEHHO TpuxXuHennese, CTPOHTMIONAo3e),
NMHMEKUMOHHBIX 3aboneBaHusix (Tybepkynes), oCTpOM Nnevikose v ap.

MoHwkeHne coagepkaHUsa 303MHOUITOB (303MHONEHNSA) OTMe-
YaeTca MpU HEKOTOPbIX MHMEKUUOHHbIX 3aboneBaHusix (OGproLHON
TU, OM3eHTepus), OCTPOM anneHauunTe, cencuce, TpaBMax, OXO-
rax, uU3n4eckoM nepeHanpskKeHnmn, CTpeccax.

Hentpodunbl (Mukpodarn) okpawmsBaroTCa KUCAbBIMU U OC-
HOBHbIMM Kpackamu B pO30BO-(PMONETOBLIN LBET. bonblylo 4acTtb
KNeTKn 3aHuMaeT GnegHo-po3oBasi uutonnasma ¢ HepaBHOMEPHON
MEJTKON 3ePHUCTOCTbIO, OKPaLLEHHOW B pO30BaTO-CUHUIA unun duore-
TOBbIA LBeT. AOpo nmeetr TeMHOo-uoneTosbln LBeT. Hentpodunsl
(nonumopdHoAaAepHbIE NENKOLMTLI) NO BO3pacTy MOryT ObiTb KOHbIE
(meTamuenoumnTbl fapo 6o6oBuaHOE), NanoykosgepHble (He3pe-
nble C 94pOM B BMAE NMOAKOBbI) U CErMEHTOsiAepHbIE (3penble 94po
UMeeT OO YeTbipex CEerMeHToB). AApPO NanovkosaepHoOro HeMTpogu-
na umeeT OpMy U3OTHYTOW Nanoyku (NeHTobl). Y cermMeHTosiAepHoro
HenTpoduna 94po pasfeneHo Ha oTAernbHble CerMeHThl (0T 2 A0 5)
pasfiMyHON BENMYUHBI U POPMbI.

OcHoBHas yHKLMA - haroumTos. VrpatoT BaxHy0 porb B 3a-
WmMTe oT OakTepmanbHbIX U rpMOKOBbLIX MHMEeKUun. B npoTuBoBMpyC-
HOW N aHTUreNIbMUHTHOW 3aLUMTe HENTPOMUIbI NPaKTUYECKON PONN He
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urpatoT. Hentpodunbl cnocobHbl NpoxoanTb Yepes3 bGasanbHble MeM-
OpaHbl M Mexay KreTkamy B TKaHsIX, HanpaBnsscb K ovary Bocnare-
HUs1. HenTpodunbl BeipabaTtbiBaloT 60MbLIOE KONMYECTBO (DEPMEHTOB
(npoTeasbl, kKaTanasbl, okcuaasbl 1 ap.). OguH HerTpodmn MoxeT da-
rountupoBaTb 20-30 GakTepwuit, HO NPU 3TOM OH MOXET MOTrMOHYTb.
Hentpodunbl 3axBaTbiBalOT HE TOMLKO XMBbIX, HO U MepTBbIX bakTe-
puiA, OTMEpLLNE KINEeTKM CaMoro opraHmama 1 MHOpoaHble YacTuupl. 3a
3TO WX Ha3blBAOT «ABOPHUKM». [HOM COCTOUT B OCHOBHOM W3
HenTpoMnoB N nx octatkoB. Konm4yectso HEUTPOCUIIOB pe3Ko yBe-
nnynBaeTCca Npu BocnanuTenbHbIX NpoLueccax.

Mpy MHOrMX TaXenbiXx GakTepuanbHbIX U PUBKOBBLIX MHAEK-
UMSAX, CENTMYECKMX M THOMHbIX MpoLeccax, MHTOKCUKaLmsX, 3nokaye-
CTBEHHbIX HOBOOOpa30oBaHWsAX, CTpeccax, OTMeYaeTcs yBenMyeHue
KonnyecTBa HeUTpodunos (HemtTpodunes, HenTpocunusa).

MNpn nosiBneHun Hespenbix opm HEWTPOdMNIOB FOBOPAT O
coBure nenkoumtTapHon dopmMyrbl Bneso. BoaHukaeT npu nenkosax
N 3M10Ka4YeCTBEHHbIX HOBOODOPA30BaHUSIX N CBUOETENbLCTBYET O CTU-
Mynauum obpas3oBaHNs KNETOK 3TOro BMAA, - CaMblil NepBbli OTBET
Ha BakTepuanbHble U MHOrMe Apyrne HeKUmm.

[Mpy HEKOTOPbIX XPOHUYECKMX M BUPYCHBIX WHEEKUUNAX, Mpu
aencTeun paguauun, y ocnabneHHblxX XMBOTHbIX HabnogaeTtcs no-
HWXXEHNE YPOBHSI HEUTPOMUITOB (HEMTPONEHUS).

MaTepuHCcko OOpPMON 3EPHUCTLIX NIEMKOLIUTOB SBMISIETCS MU=
enobnacTt, u3 koTopon obpasylTcsa MPOMMUENOUNUTLI, MUENOLUTHI,
MeTaMMNenounTbl N HENTPOUIIbI.

Mwuenouuntsi (rp. myelds KOCTHbIM MO3r 1 kytos kneTka), ogHa
13 popm KIeTOK KPOBETBOPHOM TKaHW KPacHOro KOCTHOro mosra. B
HOPME MMWENOUUTLI B KPOBSHOE PYCMO HEe MOCTYNatT, HO MpPU HEKO-
TOPbIX MATONOrMYECKUX COCTOAHUSAX (HanpuMmep, Npu nenkosax) Mo-
ryT NOSIBNATHCS B KPOBU.

paHynouuTtbl XmByT 8-10 gHEN, Yalle MeHbLLUE - Yachl U gaxe
MUWHYTbI.

MoHouuTbl (Makpodaru) camble KpynHble KneTku KpoBu (4O
20 Mkm). Agpo (6oboBmaHoe unu B popme 6ab0YKM HE CErMEHTMPO-
BaHO) 3aHMMaeT BonbLUy 4acTb LMTOMNMa3Mbl U OKpallMBAETCH B
KpacHoBaTo-h1oneToBbIn LBeT. LipkynupytoT B kpoBu 12-36 yacos,
3aTeM nepexogaT B TKaHW, NpeBpaLLasiCb B TKAHEBbIE MaKpodarm.

TkaHeBble Makpodaru KkpynHble knetks (20-60 mMkm) C He-
GonbwnM KpyrnbiM sSAPOM, cofepXaT Gonblloe KONMMYecTBO MUTO-
XoHOpWA 1 nn3ocoM. O6nagaloT XOpPOLLO BblpaXKeHHoOW dharouutap-
HOW aKTMBHOCTbIO, CEKPETUPYIT Nu3oumM, MHTepdepoH. Bonnau
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oyara BocnaneHus MOryT pasMHoXaTbCs gdeneHuem. Makpodaru
o4YMLaoT BCe TKkaHW OT BakTepuin n MHOPOAHbLIX YacTul,.

MoHounTbl 1 TkaHeBbl Makpodaru, obpasyoLmecs n3 MOHO-
UUTOB, POPMUPYIOT MaKpodarm4yeckyro cuctemy (cmctema MOHO-
HyKrneapHbIX haroyuTos).

TkaHeBble Makpodary NpeacTaBreHbl: TMCTUOLUUTAMN  PbIXIION
coeauHUTENbHOM TKaHK, knetkamu Kyndepa B neyeHn, makpodgaramu
NMMEOTUYECKNX Y3NOB N CeNe3eHKW, Nerkux u nnespbl, OPHOLLUHEI,
KneTkamm MUKPOINIUM HEPBHOW TKaHW, OCTEOKNACTMWU KOCTHOW TKaHW,
kneTku JlaHrepraHca B anuaepmuce, NepuToHWManbHble Makpocdharu
OPpIOLLHON NONOCTN, anbBeonspHbIE Makpodarn nerkux.

KonuyectBo MOHOUMTOB y KpynHoro poratoro ckota 4,5 % (y
yenoBeka 6-8%). YBenuueHne cogepxaHnsi MOHOLMTOB (MOHOLIMTO3)
OoTMeYaeTcs Mpu TSKeNno npoTekawwux MHpekunsx, psge 3abone-
BaHWUN CUCTEMbI KPOBU, 3IOKA4YECTBEHHBIX HOBOOOpa3oBaHuMsAX 1 ap.,

YMeHbLUEHNE coaepKaHs MOHOLMTOB (MOHOLIMTOMNEHMWS) CHU-
TaeTcsl NPU3HAKOM MOPaXKEHWUst KOCTHOTO Mo3ra.

NumdounTbl rMaBHble KNETKM MMMYHHOM cCUCTeMbl. Aapo
(okpyrnoe vnu 6060BMOHON POPMbI) MUHTEHCUBHO OKpalUMBaeTcs B
TEMHO- NN cBeTNo-hunoneToBbIN LBET. Lintonnasma ceeTno-cuHss.
JinmcboumTbl CBOE HasBaHWE MOMy4YMnIM NOTOMY, YTO OHM MPUCYT-
CTBYIOT HE TONbKO B KPOBW, HO 1 B Numde.

Konunyectso y KPC coctaBnsiet 57% (numdoumnTtapHasa kap-
TUHa KpoBu). Y yenoseka 25-38%. OcHoBHasa (pyHKUNSA NMMAOLNTOB
BblpaboTka aHTuTen. JIMmdounTel OTBETCTBEHHbI 32 peakuuMn Ha
BBEEHME YyKepoOHbIX BEenkoB M OTTOPXKEHUE YYKEPOAHbIX TKaHewn
npu nepecagke opraHoB, obecneymBasi TPAHCMMAHTALMOHHBIA M-
MYHUTET.

CHwuxeHne cogepxaHus numdountoB (NMMMdoneHns) otme-
YaeTcsa npu, BTOPUYHBLIX MMMYHoZeduuuTax, oTAenbHbIX copmax
nevkosa, 4NUTENbHOM rOnoAaHuK, CONPoBOXAALLEMCH ANCTpodu-
eun, AnNuTeribHOM CcTpecce, No4Ye4YHOM HeAOCTaTOYHOCTM U Ap.

CooTHoweHne oTAenbHbIX BMAOB (ChOpM) NENKOLUTOB KPOBW,
Bblpa)XEHHOE B MpPOLEHTaxX HasbiBaeTcsl NeukouuTapHou dopmy-
nown (Mnu nenkorpammom). JlenkoumTtapHas popmyrna KpyrnHoro po-
ratoro ckota: 3 — 6%; b —1%; H - 31%; M - 4,5%; J1-57%. Y ve-
noseka b - 0-1%; 3 - 0,5-5%; H - (n/a 1-6%, c/a 47-72%); 1 - 19-
37%; M- 3-11%.

lMepBbIM N3MeHeHMEM, B NerkouuTapHou dopmyne, sBnaeTcs
yBENUYEHNE, UNN YMEHbLLEHNE, Kakoro-nubo Buaa nemkoumToB (Bu-
[0BOW NEWKOLMTO3 Unu BUAOBas neunkoneHus). BTopbiM n3amMeHeHu-

78



eM sIBnsieTcs MOsIBIIEHME MOMOAbIX He3pernbiX (hopM NenkouMTOB
(ocobeHHO HenTpodMnoB). YBENUUEHME 4Yncria NanovkosaepHbIX U
NosIBIIEHNE FOHbIX HENTPOMUITOB U MUENOUNTOR (MPeaLleCcTBEHHMKOB
HenTpodgunoB), 0603HAYalT Kak CABUI s4pa BReBO. YBenuMyeHune
npoLeHTa CcerMeHTosiAepHbIX HEMTPOMUIOB NpU YMEHbLUEHUN NPO-
LeHTa nanovkosigepHbIX - Kak coBWUr sigpa Brnpaeo. TpeTbUM name-
HEHneM, SIBMSIETCA HannuMe naTtoriorm4yecknx U3MeHeHun B siape u
uMTonnasme.

M3 BMOOBbLIX NEWKOLUTO30B B KITMHMYECKOM MpaKTMKe 4valle
BCEro BCTPeYalTCa HENTPOUNUN, NMMGPOLNTO3bl U 303UHODUITUN.
Hentpodunua (Hentpodumnes) Haubornee TunmyHa ANss FHOMHO-
BOCManuTenbHbIX NPOLIECCOB.

Puc. 43. T- u B — numcounTbl

JIumdounTo3om nNpyM HOPMaNbHOM UIN MOBLILLEHHOM KOnuye-
CTBE IIeMKOLMTOB B COYEeTaHWW C HEeNTPOMeHMen CornpoBOXAalTCA
XpoHuyeckun Tybepkynes, Opyuennes, nuponnasmo3 nowagen,
CUINbHbIE OXOrM KOXW, caxapHbli AnabeTt, TMPeOoToKCMKo3. Jlumdo-
uuToneHus moxeT OblTb npu cencuce, 60TynM3me, B HavarnbHOW
cTagum Yymbl CBUHEN (B MPOrHOCTUYECKOM OTHOLLUEHUWN SIBNSAETCA
He6naronpuMATHBIM CUMMTOMOM).

MmmyHHas cuctema - 370 cuctema OpraHoB M KNneTok, obec-
neyvBanoLWMX UMMYHUTET.

UmmyHuTeT (naTt. immunitas ocBoboxaeHue ot yero nunodo) -
CNocobHOCTb OpraHMama 3aWwmaTbCs OT FTEHETUYECKU YYXKEePOAHbIX
Ten. [eicTBMe UMMYHHOW CUCTEMBbI HanpasrneHo Ha nogaepkaHue
reHeTM4yecKoro romeocrasa.
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[(MaBHON KNETOYHOM (POPMOM MMMYHHOM CUCTEMbI SIBRSIETCA
numcouumr.

PasnuyaloT ueHTpanbHble U nepudepudeckme numdonaHeie
opraHbl.

LleHTpanbHble nuMmdoungHbie opraHbl: nMMonaHas TkaHb
KpacHOro KOCTHOro moasra, Tumyc, dabpuumeBa cymka (Oypca - au-
BEPTMKYI KIoakn) y ntuy,

B ueHTpanbHbIX NUMEONOHLIX OpraHax npoucxoauT obpaso-
BaHMEe U3 NMMQONAHbIX CTBOMOBbLIX KMETOK N «0byyeHue» (T.e. npu-
obpeTteHne nmmyHHomn komneteHumm) T 1 B - numdountos.

MpUHOCAWME NUMbATHIECKWE COCYaRI

KnanaH ana
NpeaaTepawWeHua
0BpaTHOM NoToKa

NumMdatyeckui
y3en ok

Kopkoeoe
BELWeCTBO

Kancyna

CHHyC

Bopota
nUMdaTHYeCKoro yana

BbIHOCAWME NMMDATHYECKME COCYbI

Puc. 44. JlumdaTtnyeckuin ysen

Mepudcepnyeckne numdonaHble opraHbl: nMMmdaTudeckue
y3nbl, MUHAAMNVHbI, Cenes3eHka, nenepoBbl BMSILLKA TOHKOrO Kuleu-
HWKa, donnukynel anneHaukca. B nepudepuydeckmx numgonaHbIx
opraHax MMeKTCA COOTBETCTBYIOLLME 30HbI, rae pacnonaratotca T u
B - numdouuntel. B HUX nponcxoant ceHcnbunuaaums (NoBbilIEHUE
YyBCTBUTENBHOCTK), akTuBauusa T u B - numcoumToB B OTBET Ha aH-
TUIEHHYIO CTUMYnALUMIO, Nponudepaums (paspacTaHne TKaHu NyTEM
pasMHOXeHUS KNeTok), AvddepeHumauus (npuobpeTteHue pasnu-
YMA) U COOTBETCTBYHOLLUMIA MMMYHHbIV OTBET (OBpa3oBaHune aHTuUTen
N KNeTOK KNNepoB).
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UenTpaneHbie Nepudpepuueckne
opranb! | opraHbl

MMPaTHIECKOE KOMbLO |
Banbpeitepa [MuHaanusl |
W anesonas

Tmbonzsie
i obpa3zosanus
o 8 Xax

___ Numdaruyeckue yanul

KpacHbiin
KOCTHBIH
Mo3r

——  KpacHbiit KOCTHBIIt MO
Ceneaenxa
[ OnwrodHsE nMM$o-
waHsie Gonnukynbl

—___ BpbixeeyHsie
numdaruyeckue yans

\\}\\ ~__ {umdomnansie obpa-
308aHUA B OpraHax

MOYeNnoNoBon |
cHCTEMB |

Numdarnyeckme
yansl

Puc. 45. LleHTpanbHble u nepudepuyeckne NMgomaHbie opraHbl

AHTUreH - CNOXHOEe opraHuyeckoe BELLECTBO, Hecyllee npu-
3HaKM YyXXepOA4HOW ANS opraHuamMa MHdopmaumm n cnocobHoe npu
NOCTYNMEHNN B OPraHn3M Bbi3BaTb OTBETHYIO UMMYHHYIO peakuuio.

AHTUTENO - 6€noK (MMMyHOrnobynvH NNasmbl KPOBU) CUHTE-
31Mpyembli NnasmaTnYeckMMu KneTkamm, Kotopble obpasytotcs us B-
nMMAOLNTOB Mo BO3OENCTBMEM PA3fMYHbIX aHTUFEHOB.

BakuuHauma - cosgaHve crneunguyeckoro MCKYCCTBEHHOTO
UMMYHUTETa NyTeM BBEAEHUS BaKLUMHbI B OPraHuM3m 4enoBeka unu
XWBOTHOrO, NPUrOTOBMEHHOW U3 MUKPOOPTraHN3MOB.

BakuuHa (naT. vaccinus KopoBui OT vacca KopoBa) - npena-
paT, cocToAWwMA 13 ocrnabneHHbIX unu youtbix Bo3byauTenen 3a-
pasHbiX. [PUMEHAIOT C Lemnbio CO3[aHWs akTUBHOMO MMMYHUTETA.
BakuunHa nonyymnna cBoe Ha3BaHMe No NPOTMBOOCMNEHHOMY npenapa-
Ty, NPUrOTOBNIEHHOMY M3 KOPOBbMX OCNUHOK. Brniepsbie BakunHa 6bi-
na npumMmeHeHa B 1796 aHrnunckum Bpayom 3. [keHHepOM, KOTOpPbIN
npvBMBan MAAM ANs NpefoxpaHeHus ux OT 3aboneBaHus HaTy-
panbHOM OCMON KOPOBbLIO OCMy (OTClo4a Ha3BaHue).

Pa3nu4aloT ecTeCTBEHHbIN U WUCKYCCTBEHHbIN WUMMYHUTET.
EcTecTBeHHbIV U UCKYCCTBEHHBIN MMMYHUTET MOXET ObiTb aKTUBHbIM
N MacCUBHBIM.

YUenoBek C poxaeHVs1 HEBOCMPUMMHYMB KO MHOMMM GonesHsaMm.
Takon WMMYHUTET HasblBaeTCa BPOXAEHHbIM (NepefaeTcs Mo
HacnencTey). Hanpumep, nioam He 60Mel0T YyMON XXMUBOTHBIX, Kypu-
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Ho xonepoi. EcTb 6onesHu, KOTOpbIMU BONEIOT XXUBOTHBIE U Yeno-
BEK, HO He BonetoT NTuubl (cnbmpckas s3Ba, 6eleHCTBO), GonesHu,
KOTOpbIMM GoneeT 4YenoBek, HO He OONelT XMBOTHblE W MTULbI
(kopb, HaTypanbHasi ocna, BUPYCHBIN renaTuT, Xxorepa, AN3eHTEPUS).

[ 1
I AKTUBHbI | [ MaccuBHbIN
T I

1
MprobpeTeHHbIN

[
BpoxaeHHbi
(B1pOBOIA)

[

1

[

1

EcTecTBeHHbI
(nosiBnsieTcs B
pesynerarte 3abone-
BaHWS U CKPbLITON
nHpeKumn)

MckyCcCTBEHHbBIN
(nosiBnsieTcsa B

pesynsrarte UMMyHU3a-

unmn BakuMHamMm 13
XMUBBIX NN YOUTbIX
MUKPOB6OB nnn
NPOAYKTOB UX

XU3HEOEATEeNbHOCTH)

EcTtecTBeHHbIN
(nosiBnseTcs B
peaynbrare
nepenayv
aHTuTen Yyepes
nnaueHTy
W C MONIOKOM
marepm)

NCKyCCTBEHHbIN
(nosiBnseTcs B
pesynsrarte
BBEAEHUSA
CbIBOPOTOK,
coaepxalmx
aHTuTeTna)

Pwuc. 46. Bugbl uMmyHuTeTa

AKTUBHBIN UMMYHUTET BO3HMKAeT nocrne 6onesHn unu
BakuMHauun, B pesynbrate obpasyeTcA MMMYHUTET rymoparnbHbIN
UNn KNeToyHoro Tuna (T.e. cneumduyecknin). AKTUBHbIA UMMYHUTET,
BblpabaTbiBaeTcst MeasieHHo (0T 2 o 8 Hedenb), HO coxpaHsieTcs
AnutensHo. B 3aBucumocTn oT BMAa MHAEKLUUN UMMYHUTET MOXET
COXPaHSATbCS HECKOMNbKO MecsaueB (40 roga mocrne xomnepbl, YyMbl,
Bpyuennesa, cnbnpckon A3Bbl U ApP.), HECKOMNbKO neT (nocne Tyns-
pemMun, HaTypanbHOW ocnbl, Tybepkynesa, audTepun, cTonbHska u
Ap.) N Ha BCHO XWU3Hb (KOpb, NApOTUT, KPaCHyxa, ckapnatuHa v ap.).
AKTUBHBIM UMMYHMTET Ha3bIBalOT NOTOMY, YTO aHTUTeNa BblipabaThbl-
BalOTCA CaMyM OpraHu3MoM B pesynbTaTe nonagaHus aHTUreHos.

EcTecTBeHHbIN akTUBHbI MMMYHUTET BblpabaTtbiBaeTcsa B Op-
raHu3me nocrne nonagaHusa Bo3dbyautenewn, T.e. B pesynbTtaTte 3abo-
NeBaHnsl, a UCKYCCTBEHHbIW akTUBHBIN MMMYHWUTET BblpabaTtbiBaeTcs
nocne BakLMHaUmK.

MaccuBHbLIN UMMYHUTET Ha3bIBAIOT MNOTOMY, YTO aHTUTenNa B
opraHusme camu He BblpabaTbiBalTcsd, a nocTynatoT u3sHe. OH
noapasgenseTcs Ha KonocTpanbHbI (naT. colostrum Monosueo),
TpaHCMnaueHTapHbll U MPUOBPETEHHbIN NyTeM MapeHTepanbHOro
BBEAEHMS TOTOBbIX aHTUTEn (cneunduyecknx aHTnbakrepuanbHbiX,
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AHTUBUPYCHbBIX, aHTUTOKCUYECKNX CbIBOPOTOK). MMaccuMBHbIN MMMYHW-
TET B OpraHu3ame BO3HMKaeT oveHb ObICTpo (0T 2 Ao 24 4acoB), HO
coxpaHseTca He gonro (Ao 2-8 Hepenb). lNpu ecTtecTBeHHOM nac-
CMBHOM MMMYHUTETE aHTMTena nepejaroTcs oT MaTepu yepes nna-
LEHTY UNN C MOJIOKOM (MOMO3UBOM), @ NPU UCKYCCTBEHHOM MaccuB-
HOM aHTWTena BBOAATCA NapeHTepanbHO B BUAE MMMYHHbIX CbIBO-
pOTOK, MMna3Mbl UnNu MMMyHornobynuHos. KonoctpanbHbIA UMMY-
HWUTET, T.e. NOCTyNreHne y-rnobynnHoB MaTtepn HOBOPOXAEHHOMY C
MONo3MBOM. MPoJOMKNTENBHOCTL NAaCCMBHOIO UMMYHUTETa HEBEMK-
ka ot 10 oo 30 gHen u onpepensieTcs Nepuoaom Gronornyeckoro
nonypacnaga aHtuten.

Mo dyHKUMOHaNbHbIM MpU3HaKaMm pasnuMyalT Tpu Tuna
numdountoB: T - numdountbl (75%), B - numdountsbl (15%) n
NK - knetkm (10%).

Mo mopdponornyeckum npusHakam pasnuyaioT Gonblume
numdpountbl (NK- kneTkn u akTuBHO genswimecsa numdobnacTbl) u
manbie (T - n B - numcounthl).

Cybnonynsauuu T - numdoumToB (nat. thymus):

1. T - kannepbl (yOunubl) C NOMOLLBID CBOMX OTPOCTKOB
Y3HAT YY)XEPOAHYIO KIeTKy U paspyliaiT ee nyTeM MPsIMOro KOH-
Takta. T - KANNepbl OCYLWECTBNAT MMMYHOSIOMMYECKUIA reHeTnye-
CKUW Had30p, paspyLluas MyTMPOBaHHbIE KIeTKU COBCTBEHHOMO opra-
HM3Ma, B TOM 4YMCe W OMyxomneBble, N FeHEeTUYECKN YyXepoaHble
KNeTKV TPaHCMaHTaToB..

2. T - cynpeccopbl NOAaBMAAOT rymoparnbHble Ux KNeToYHble
WMMYHHbIE OTBETbI, B TOM YMCie TOPMO3AT aKTMBHOCTb Makpodaros.
T- cynpeccopbl OrpaHNYnBatoT CUITY MIMMYHHOIO OTBETA, KOHTPONu-
pylOT aKTMBHOCTb T-kunnepos, OnoKMpylT AedatenbHocTb T-
xennepoB 1 B-numdoumnToB, nogaBnss M3ObITOYHbLIA CUHTE3 aHTU-
Ten, KOTopble MOTYT Bbi3blBaTb @yTOMMMYHHYIO peakuuio

3. T - xennepbl (MOMOLLHWKN) CNOCOBCTBYIOT BCTyNneHuo B -
NMMEOUNTOB B KOHTAKT C aHTUreHom. CTUMYNMPYIOT UMMYHHbIWA OT-
BeT, BO34eNCTBYA Ha B-numdoumnTel 1 gaBasi curHan onsg cuHtesa
aHTWTEN NPOTMB MOSBMBLLEIOCH B OPraHn3Me aHTUreHa.

4. T - amnnudmkaTopbl HAXOAATCA B Cene3eHke U TUMyce He
PELMPKYNUPYIOT U NPUHMMAIOT yyacTve B MoggepXaHuu unu pas-
MHOXEHUN NpeaLecTBeHHNKOB T - NMMAOLUTOB.

NK - kneTkun (aHrn. natural killer cells) 6onbline numdoumnTsl,
obnagatwoLime LUUTOTOKCUYHOCTBIO MNPOTMB OMYXOSEBbIX KIEeTOK U
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KNeTokK, 3apaxeHHblX Bupycamn. B HacToswee Bpems NK-knetku
paccMaTpuBaloT Kak OTAenbHbIM knacc numdounto. NK aenstotca
OAHVM U3 BaXHEMNLUNX KOMMOHEHTOB KMNETOYHOrO BPOXAEHHOIO UM-
MyHuteTa. CnocobHocTb NK KneTok pacnosHaBaTb «CBOE» U «4y-
Xoe» onpegenseTcs NOBEPXHOCTHBIMY peLenTopamMu.

B - numdouuTsl (0T bursa fabricii dpabpuumeBa cymka ntu)
TMN NMMMOLMTOB, UTPaLLNX BaXHYK porfb B obecrnevyeHun rymo-
pansHoro nmmyHuteta. O6pasosaHue B - numdouunToB y nTuL, npo-
ncxoont B pabpuumeBon cymke. Y aMBpMOHOB Yenoseka U Opyrux
mriekonutarowmx B-numdountbl 06pa3ytoTcd B NEYEHU U KOCTHOM
MO3re U3 CTBOMOBbIX KMETOK, @ y B3POCHbIX MAEKONUTALWNX B Kpac-
HOM KOCTHOM Mo3re. B-numdoumnTtbl yyacTBYylOT B rymoparnbHOM
UMMYHUTETE, BblpabaTtbiBass aHTUTENa (MMMYHOIMOBYNUHELI) NPOTUB
reHeTn4eckn YyxepogHoix BewecTts. CogepxaHve B-numdounTtos B
kpoBu coctaenseT 8-20% oT obLiero konuyectsa NMMMAOLNTOB.

Pasnuyatotr cneuundmyeckue (4actHble, cTporo usbupa-
TenbHble) N Hecneuuduyeckune (obime) 3awMTHbIE MEXaHMU3MbI
opraHuama.

Hecneundmuyeckme 3alimTHble MexaHW3Mbl OOYCNOBMEHbI
HanMYnNeM «EeCTECTBEHHbIX» aHTUTEN, BbipabaTbiBaeMbIX Nog BAWs-
HMEM KWLIEYHOW MUKpPOMopbl, BblpaboTkon GUONOrMyeckn akTuBs-
HbIX BeLecTB (MM3ounM, MHTepdEPOH, NPONEepPauH, rMcTamMmnH u ap.)
N dparoyMTapHOM aKkTMBHOCTLIO TENKOLIUTOB.

Cneuundmyeckue 3alMTHbIE MEXAHU3MbI BKITHOHAKOTCH TOMBKO
nocrne NepBMYHOr0 KOHTakTa ¢ aHTMreHoM u obecneuunsatotca T 1 B
numdoumTamu.

PaznuyaloT KNneTo4YHbIN 1 FyMopanbHbIA UIMMYHHbIA OTBET.

3a KNeToYHbI UMMYHUTET oTBeYalT T - numMdouunTsl a 3a ry-
MoOparnbHbIf - B - numdouunTsl.

KneTouHbIn MMMYHHBIN OTBET 3aknioyaeTcs B obpasoBaHum
cneumanbHbiX 3(EKTOPHbIX KNETOK T - KUNnepoB, CNOCOBHbIX pac-
no3HaBaTb M YHUYTOXAaTb KNETOYHbIE aHTUreHbl (6akTepun, NaToreH-
Hble rpMbbI, TPAHCNNAHTaHTLI 1 Ap.).

FymMopanbHbI MMMYHHbIV OTBET 3aknio4yaetcs B obpasoBa-
HUM 13 B-nMMdounToB NNasmaTu4eckux KrneTok U B BblpaboTke nmm
aHTUTen.
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Puc. 47. Cxema passutusa T - u B — numdountos

B nepudepunyecknx numdongHbix opraHax pasnuyaT T - n B
- 3aBMCMMble 30HbI. [lo cTumynauum aHtureHom T - 1 B - numdoun-
Tbl Marno pasnuMynMbl, HO Mocne CTUMYNAUMUM NPOUCXOAUT UX MNPO-
nudepauuns, anddepeHumauma n ceHcubnnmsaumns (nNoBbleHME
YYBCTBUTENbHOCTM K BO3AENCTBUIO Kakoro nmbo BellecTsa T.e. akTu-
Bauus). IMMyHoKkoMneTeHTHble T - nuMdounTbl NOCMNe KOHTakTa C
aHTUreHoM npeBpawatTcs B numdobnacTel, KOTOpPble HavyMHaKT
OennTbCa M OaloT HEeCKOMbKO MNonynsauuin (KMnnepbl, Cynpeccopsl,
Xennepbl, JOYEPHUE KNETKN NamsATK).

MIMMyHOKOMNETEHTHbIE B - nuMdounTbl NOCNe KOHTakTa ¢ aH-
TUreHOM MpeBpaLLaloTCa B nna3matuyeckme KneTku, KoTopble AatoT
AoYepHMe KNeTKM namsaTy 1 nnasmatudeckue KneTku, BolpabaTbiBa-
oL Me MMMYHOrMOOYWHBI.

PasnuyaloT nepBUYHBLIN U BTOPUYHBLIA UMMYHHbLIA OTBET. [pun
NepBMYHOM MonagaHuM aHTUreHa NepBUYHbLIN UMMYHHBIA OTBET (T.€.
obpa3zoBaHue kunnepos 1 Jg) NPoucxXoauT He cpasy, a CnycTsa HeKo-
Topoe BpeMs (2-4 Hegenwn B 3aBUCUMOCTU OT BUPYMEHTHOCTU aHTU-
reHa). BupyneHTHOCTb (nar. virulentus sgoBuThi) cTteneHb Gones-
HETBOPHOCTM (MATOrEHHOCTN) UH(PEKLIMOHHOIO areHTa.
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Puc. 48. Cxema UMMyHHOro oTBeTa

Mpn NOBTOpHOM MonNagaHWMn JAHHOTO aHTUreHa KNeTKM NamsaTy
pacno3HaloT ero 1 oYeHb BbICTPO NpeBpalaloTcs B numdoobnacTbl
(paowme Havano T- kunnepam) M nnasMatuyeckne KneTkn (Bblpa-
GaTbiBalOLWMe aHTUTENA).

B pesynbrate BTOPUYHbLIA MMMYHHbIA OTBET MPOUCXOAUT
OYeHb MHTEHCUBHO M BbICTPO (MakcumanbHO Yepes 48 vacos). [Mpu
BaKLMHALUN NPOUCXOANUT NEPBUYHBIN MMMYHHbIA OTBET, a Npu nona-
OaHUN JaHHOIO aHTUreHa HacTynaeT BTOPUYHbBIA UMMYHHbIA OTBET.

Mocne kopu, CBMHKW, YepHas OCMbl, BETPSAHKA, KpacHyxa MM-
MYHUTET COXpaHSeTCH Ha BCK XM3Hb (4enosek borneet atnmum 6o-
Ne3HAMM NLb OAMH Pa3 B XWU3HK).

Hecneundunyecknn MMMYHHbIW OTBET - 3TO MepBblA 3Tan
6opbbbl C MHMEKUMEN OH 3anyckaeTcsa cpasy e nocre nonagaHus
MuKkpoba B Halw opraHu3Mm. B ero peanusauumn 3agencTBoBaHbl CU-
cTemMa KOMMMMMEHTa, NM30uMM, TKaHeBble Makpodarn. Hecneumdu-
YECKMA MMMYHHbIA OTBET MpPaKTUYECKM OAMHAKOB [AfS BCEX TUMOB
MUKPOOOB M MnoAapa3ymMeBaeT MNEPBUYHOE paspylleHMe MUKpoba u
dhopmumpoBaHne o4vara BocnaneHus. BocnanuteneHas peakumsi a1o
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YHVUBEpPCAlbHbIA  3aLUMTHbIA MNPOLIECC, KOTOpbI HamnpaeneH Ha
npegoTBpalleHne pacnpocTpaHeHuss MukpoGa. Hecneuudounyeckumin
UMMYHUTET onpeaensieT 0oLyl ConpoTUBISEMOCTb OpraH1M3Ma.

Ypuseib
ARTHTEN B

TepsuuHoe MopropHoe
BBENEHHE AHTHIEHA BBC/ICHME AHTHIEHA

CpokH nocne
BBEJEHMA AHTUIEHA

Pwuc. 49. NepBnYHBLIAN 1 BTOPUYHBIA UMMYHHBIN OTBET A - nep-
BUYHbBIA UIMMYHHbIA OTBET. B - BTOPUYHBIN UMMYHHBLIN OTBET

Creuudmyeckmn NMMyHUTET 3TO BTOpas hasa 3awmTHON pe-
akuum opraHnama. OCHOBHOWM XapakTePUCTUKOW Ccneunuguyeckoro
WMMYHHOIO OTBEeTa SIBNAETCS pacrno3HaBaHne Mukpoba v BeipaboTka
hakTOpOB 3alUMTbl HaMpaBfeHHbIX cneunanbHO NpoTuB Hero. [po-
Lecchbl Hecrneumpuyeckoro u cneunduyeckoro UMMyHHOro oTBeTa
nepecekalTcs MU BO MHOroM OOMOMHAT Apyr Apyra. Bo Bpems He-
cneundunyeckoro MMMyHHOIo OTBeTa YacTb MUKPOOOB paspyLuaeTcs,
a X YacTu BbICTaBMSIOTCS Ha MOBEPXHOCTU KMNEeTOK (Hanpumep, Mak-
pocparos). Bo BTOpon dase MMMYHHOro OoTBEeTa KMEeTKM UMMYHHOW
cuctembl (NMUMEOLMTBI) pacno3HarT YacT MUKPOOOB, BbICTaBIEH-
Hble Ha MembpaHe OpyrMx KIeToK, U 3anyckawT crneunduyeckuin
UMMYHHBI OTBET Kak TakoBoW. Crneumdudeckuin MMMYHHbIA OTBET
MOXET ObITb ABYX TUMOB: KNETOYHbIV U r'yMOparbHbIN.

KneTo4yHbIl UMMYHHbLIM OTBET noJpasymeBaeT popmMupoBa-
HMe knoHa numdounTos (K-numdouunTsl, UUTOTOKCUYeckne numdo-
UnTbI), CNOCOBHBIX paspyllaTb KMeTKU MULLIEHW, MeMOpaHbl KOTOpPbIX
cogepxar YyxepodHble MaTepuansl (Hanpumep, BUPYCHble 6enku).
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KneTouHbIn MMMYHUTET 3a4enCcTBOBaH B NUKBMAALMW BUPYC-
HOM MHMEKLMN, a TaKKe Taknx TUNoB BakTepmanbHbIX MHAEKLMIA Kak
TyGepkynes, npokasa, puMHocknepoma. PakoBble KneTku Toxe pas-
pyLlaTCa aKTUBMPOBAHHBIMU NMMdoLUTamu.

F'ymopanbHbIi MMMYHHbLIA OTBET oOcyllecTensgetrca B-
numdoumTamm, KoTopble Mocre pacno3HaHWa MUKpoba HauMHaKT ak-
TUBHO CUHTE3MpoBaTb aHTWTena. Ha noeBepxHOCTM ogHOro mukpoba
MOXET ObITb MHOXECTBO PasfnyHbIX aHTUrEeHOB, NO3TOMY OBbIYHO Bbl-
pabaTbiBaeTCsa Lenas cepusi aHTUTEn, Kaxaoe M3 KOTOPbIX Mpy 3TOM
HanpaeneHo Ha onpefeneHHbli aHTureH. AHTuTena (MMMyHornobynu-
Hbl, 1g) - 9TO Monekynbl 6enkoB, CNOCOBHbIE NPUNMNATL K onpeaenex-
HOWN CTPYKTYPE MUKPOOPraHW3ma, Bbi3blBasi €ro paspyLUeHue.

CyuiectByeT MATb KraccoB (M30TMMNOB) WUMMYHOrNOOYNMHOB,
KaXKAbI U3 KOTOPbIX BbINMOMHAET Cneunguryeckyo yHKLMIO.

UmmyHornobynuibl Tuna G (IgG) npeacraBnsaioT cobon oc-
HOBHOW chakTop rymopansHoro ummyHuteta (oo 80 % ot Bcex um-
MyHOrnobynuHoB). 3TOT TUN aHTUTEN 3awuwaeT opraHM3Mm Ha npo-
TSOKEHWUMN ONUTENBHOTO BPEMEHW OT PasfnyHbIX MUKPOOPraHN3MOB.

UmmyHornobynuibl Tuna A (IgA) crHTesnpyloTca knetkamum
MMMYHHOW CUCTEMbI MU BbIBOOSATCA Ha MOBEPXHOCTb KOXWM U CWU3K-
cTbix obonoyke (8o 13 % oT Bcex MMMyHorno6ynuHoB). B 6onbLumx
konuyectBax IgA cogepxartca BO Bcex (U3MONOrmyeckmx >XMaKocTsax
(cntoHa, monoko, mo4a). MmyHornobynuHel Tuna A obecneynsaoT
MECTHbIN UMMYHUTET, NPENATCTBYA MPOHWKHOBEHWNIO MUKPOBOB Ye-
pe3 NOKPOBbI Terna U CN3NUCTble 0BONMOYKN.

UmmyHornobynuiel Tuna M (IgM) BoigensiooTcs B nepsoe
Bpems nocrne KoHTakTa ¢ nHdekumen (4o 6 % oT BCex MMMYyHOrno-
OynuHOB). OTK aHTMTEna NpeacTaBnstT cobon GonblIMe KOMMMEK-
Cbl crnocobHble CBA3bIBaTb Cpasy HECKONbKO MUKPOGOB OAHOBpe-
meHHo. OnpepgeneHne IgM B KpOBW ABMSETCA MPU3HAKOM Pa3BUTUS B
opraHm3me OCTpPOro MHAPEKLMOHHOrO npoLecca.

UmmyHornobynuibl Tuna E (IgE) ywacTteBywoT B passutum
annepruyeckux peakuui HeMeaneHHoro Tuna, TeM cambiM 3aluLLas
OpraHmM3m OT NPOHMKHOBEHMS MUKPODOOB 1 SO0B Yepes KOXy (MeHee
1 % OT BCEX UMMYHOrNOOYNMHOB).

MmmyHornobynuubl Tuna D (IgD) cogepXuTtcs B OCHOBHOM
Ha membpaHe HekoTopbIx B-numdouutos (MeHee 1% OT Bcex MMMy-
HOrno6bynmHoB). ®PYHKUMM OO KOHLA He BbISICHEHbI, NPeanonoxu-
TeNbHO ABNAETCA aHTUIreHHbIMU peLuenTopamu.

KrnoHbI LMTOTOKCHMYECKUX numdounTtoB n B-numdouunTtoB co-
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XPaHATCA B OpraHn3Me ANUTENbHOE BPEeMS M MPU HOBOM KOHTaKTe
C MWKPOOPraHn3MOM 3anyckaloT MOLUHbIN UMMYHHbIW OTBET. MpucyT-
CTBME B OpraHvM3mMe akTMBUPOBAHHbIX UMMYHHbIX KINETOK U aHTUTEnN
NpoOTUB OnpedeneHHbIX TUMOB aHTUFEHOB HOCWUT Ha3BaHWE CEeHCM-
6unusauma. CeHCMOUNN3NPOBaHHBLIA OpraHnam crnocobeH ObICTPo
orpaHM4MBaThb pacnpocTpaHeHne MHdEKLMKN, Npegynpexaasi pas3su-
Tne 6onesHu.

Cvna MMMYHHOro OTBETa 3aBUCUT OT PEaKTUBHOCTU OpraHus-
Ma, TO €CTb OT ero CrnocobHOCTU pearnmpoBaTb Ha BHEAPEHWE WH-
dekuun unu 9008, PasnmyaloT HECKOMbKO TUMOB MMMYHHOIO OTBETA
B 3aBUCUMOCTW OT €ro CuIibl: HOPMO3PIMYECKUIA, MMMNO3PrNYECKUA 1
rMnepapruyeckmn (rp. ergos cuna).

TpombouuTtnl (rp. trombo cryctok + cytys knetka) - KpoBsiHbIe
NNacTUHKW, NpeacTaBnslT cobon nnockve 6GesbagepHble (Kpome
penTunui, NTUL 1 pbib) KNETKU HEMPaBUITbHON OKPYrion UK OBanb-
HON popMbl AMameTpoM 2-4 MKM. Y CEIIbCKOXO3ANCTBEHHbIX XMBOT-
HbIX UXx cogepxuntca 200 - 400 ThiC./MM>,

O6pasyloTcst B KpaCcHOM KOCTHOM Mo3re. [MpoaomkutensHoCcTb
Xn3HK cocTtaenseT 3-5 gHen. OyeHb XpynKre 1 Nerko pa3pyLuarTcs.
PacnonaratwTcs BOOMNb CTEHOK KPOBEHOCHbIX cocyfdoB. CnocoOHbI
ObICTPO NpununaTe K NOBEPXHOCTU MHOPOAHLIX npeameTos. UmetoT
rpaHyrnbl, B KOTOPbIX COAEPXMTCA TPOMOOMMacTUH, CEPOTOHUH, af-
peHanuH, HopagpeHanuH, rmctammH, ATO.

CeepTbiBaHue kpoBu - remocTta3s (rp. haemo kpoBb + stasis
OCTaHOBKa) SIBNAETCA BaXKHEWLWNM 3aLUUTHBIM MEeXaHM3MOM, npego-
XpaHALWUM opraHMamM OT KpoBornoTepu. HapylieHne cBepTbiBaHUSA
NPUBOOMT K TsDKeNbIM 3aboneBaHnsMm (TPoMGO3 COCyaoB, CTEHOKAp-
avs, nHdapkT, KpoBoTeveHns u Ap.). MNpu NNoxon cBepTbiBAEMOCTU
Oaxe Hebonbluas paHa MOXeT NPUBECTU K CMEPTMW.

CepTbiBaHUSA KPOBU Y XMBOTHbLIX cocTaBnsieT: nowagen 10-
12; kpynHoro poratoro ckota 7-9; oBel, K03, cBuHen 3-5; ntuy 2-3. Y
yenoseka 3-6 MUHYT.

CBepTbiBaHNME KpOBM OOYCMNOBNEHO W3MEHEHUEM (PU3UKO-
XMMUYECKOrO COCTOSAHMSA Benka nnasmbl hubpuHoreHa, KOTOpbIN ne-
pexoauT B HepacTBopuMyto opmy - pmbpuH. Hutn pmbpuHa obpa-
3ylOT CeTb, B METMAX KOTOPOW ocefaloT (POPMEHHbIE 3MIEMEHTHI.
Tpom6 3aKynopuBaeT KPOBEHOCHbBIN COCY, Kak NPOOKOW.

PasnuyaloT nepBMYHbLIN U BTOPUYHBLINA reMoCTas.

MepBuYHbLIN remocTas (UMM COCYAUCTO-TPOMOOLUTAPHLIN)
NPOUCXOANT NpW MnoBpexgeHun menkmx cocygoB. OH obycnosneH
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CnasMOM COCYAOB W MeXaHMYeCKOW 3aKynopKow WX arperatamm
(aggregatio ckonneHue knetok) TpombouutoB. lpununas k kpasm
paHbl, TPOMBOLMTLI BbIAENSAOT COCYAOCYKMBaKOLLME BellecTBa - aa-
peHanuH, cepoTOHMH. [1poCBET COCYA0B YyMEHbLLAETCHA U 3aKpbiBa-
eTca Tpombountamu. MNpn 3TOM arperaums TPOMOBOLMTOB HOCUT 0O-
paTUMbIV XapakTep.

BTopu4HbIN MnNu KoarynsuMOHHbLIN (naTt. coagulatio ceep-
TbiBaHWE) remocTas NPOUCXOAUT NPU MOBPEXAEHUN KPYMHbIM COCY-
nos. [pu atom npoucxoauTt HeobpaTumas arperaumsi TpombounToB
1 obpa3oBaHVe KPOBSIHOIO CrycTKa.

1. ®asza aktuBaumu. B 3Ty pasy TpombonnacTtuH (daktop -
[l1) n3 noBpexXAeHHbIX TPOMBOLMTOB, CTEHOK COCYOO0B W TKaHen B3a-
UModencTByeT C MPOTPOMOMHOM (HEaKTUBHbIV PepMEHT KpOBM,
BblpabaTbiBaeMbln B neveHun, cakTtop |l) B pesynbTate yero obpasy-
eTCcA TPOMOMH (akTVBHbIN bepMeHT). [na 3TOn peakumn Heobxoam-
MO Hanuume 13 dakTopoB cBepTbiBaHUSA (DMOPUHOreH, TPOMOWH,
TpomBonnactud, Ca’’, aHTUreMounbHbI  rMOBYNuH,  akTop
Kpuctmaca, Ctioapta, XaremaHa v gp.).

2. ®a3a cBepTbIiBaHuA. B a1y a3y npomcxoauT B3anmogen-
cTBME TpoMOUHa ¢ mnbpuHoreHom (cpaktop - |) B pesynbrate yero
obpasyetca PuUBPUH.

3. ®aza peTpakumm (nar. retractio ctarmeaHme, cokpalleHue).
B aty hbasy npoucxoaut cokpalleHue (ynrnoTHeHwe) cryctka B 2-3
pasa 1 3aKkpenneHve ero B noBpexaeHHoM cocyge. PeTpakuus 3a-
KaHuYmBaeTcs Yepes 2-3 yaca nocrne obpa3oBaHMs CrycTka.

Perynsiumsa ceepTbiBaHMS KPOBM OCYLLECTBIISETCS HENPOryMO-
panbHO. Kopa 6onbluvMx nonywapui oka3sbiBaeT CBOE perynvpyto-
Lee BNUSHME Yepe3 BereTaTMBHY0 HEpPBHYIO CMCTEMY, KOTopas He
TONBbKO BbI3bIBAET CY)XEHME COCYAOB, HO M BKIHOYAET rymoparnbHbIN
MeXaHW3M.

Mog BnMSIHAEM CUMNATU4ECKOW HEPBHOW CUCTEMbI, MpU
cTpeccax, 6oneBbIX pasgpaxeHusix, CTpaxe, rTHEBE CKOPOCTb CBep-
TbiBaHWs1 BO3pacTaeT.

AJpeHanvH 1 HopagpeHarnuH yCKOpSoT CBEPTbIBAHUE KPOBMU.

MpoTuBOCBepTLIBalOWass CUCTEMA UIPaeT BaXHYK pofb B
npenynpexaeHun BHYTPUCOCYQUCTOrO CBEPTLIBAHNS KPOBU M B pac-
TBOpeHun obpasoBaBLIMXCHA crycTkoB. CBepTbiBaloLWwasd U NpoTMBO-
CBepTbIBaKoLLas CUCTEMbl HAXOASATCA B ONpeAerieHHOM paBHOBECUM.

dakTopamu, NPenATCTBYHOLLUMM CBEPTHIBAHMIO KPOBM SIBMSIOTCA:

1. MMagkas NOBEPXHOCTb 3HAOTENUSA COCyAoB (NpedoTBpalla-
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€T aKTMBauuMio (PaKTOpOB CBEPTbIBaHWS). BHYTpeHHWE CTeHKM cocy-
0B MOKPbITbl TOHKMM CNOEM pacTBOpMMoro oubpuHa, KoTopbi aj-
copbupyeT dakTopbl koarynsumm (0cobeHHO TpomMOUH). 2. bonbluas
CKOpPOCTb KpOBOTOKa. 3. Hanuume B KpOBW €CTECTBEHHbIX aHTUKOAry-
nsHTOB (renapuH, aHTuTpombonnacTuH u ap.). 4. Hanuune dpepmen-
TOB pacTBOPSAOLWNX PUOPUH.

Femono3a3 (rp. poiesis obpasoBaHue) npouecc obpasoBaHus,
pasBuMTUSA 1 cOo3peBaHUs (POPMEHHbIX 3ANeMeHTOB KpoBu. Bce dop-
MEHHbIE 3IEMEHTbI KPOBM MPOUCXOAST U3 OOHOW MOFIMOTEHTHOWM
(rp. poly mHoro + potential cnocobHocTb) HeaundpchepeHUMpoBaH-
HOW CTBOJIOBOW KIIETKN KPaCHOIO KOCTHOrO Mo3ra. OTa kneTtka gaet
Hayano 4YeTbipeM TMNam CTBOJIOBbIX KNETOK: 3pUTPOMAHOro, MOHO-
rpaHynouuTapHoro, TpoméoumuTapHoro 1 numdonagHoro psiaa.

CTtBONOBbIE KMETKM IPUTPOMOHOrO psga npesBpawaTcs B
3puTpobnacTbl (B KOTOPbIX MPOMCXOAUT CUHTE3 reMornobrHa) u3 Ko-
TOpbIX 06pasylTCs peTUKYNnouuTbl 1 Janee apuTpoumnTbl. JpUTpoun-
Tbl 0Opa3ytoTCA BHYTPM COCYAOB B CUHYCAX KPAacHOTO KOCTHOrO Moa3ra.

B ombpuoHanbHOM nepuode KpOBETBOPEHWE MpOUCXOauT B
CTEHKEe XXENTOYHOro MellKka, a 3aTeM B MeYeHU, Cene3eHKe N KoCT-
HOM Mmo3re. K KoHUy BHYTpUyTpPOOHOro nepuoga KpoOBETBOPEHME B
neyeHun, ceneseHke npekpawiaeTcs.

CTBONOBbIE KNETKM MOHOIPaHynouuTapHoro psaa gatT Hadva-
no mmenob6nacrtamMm M3 KOTOPbIX 0OpasyrTcs MOHOONAcTbl U MO-
HOLMTHI, @ TaKXXe MUenoLuUTbl U rPaHyNnouuThbl.

CTBONOBbIE KMNETKM TPOMOOLUTAPHOrO psifa AalT Havano me-
rakapuobrnacrtaMm 1 MerakapuouuTam un3 KOTOPbIX OBpasyloTcs
KPOBSIHbIE TPOMOBOLMUTBI.

CtBonoBble KneTkM NMMAOUOHOrO psiga AalT Havyano JuMm-
¢douutam.

Hanble npovncxoant auddepeHUnpoBKa 3TUX KIETOK B 3pe-
nble 3pUTPOLUTLI, FPaHynoLmnTbl, TPOMBOLMTLI 1 MMMAOUNTLI, B pe-
3ynbTaTte Yero KneTku CneumnanmanpyroTcs 1 TepstoT CNoCOBOHOCTb K
aenexHunto (MUTO3y).

CTmynupyeT 3puUTpOno33 GMONOrM4Yeckn akTMBHOE BELLECTBO
- 3pPUTPONOITUH, KOTOpoe obpasyeTcs npu ydvacTum noyek. llog
OEeNCTBMEM 3PUTPONO3TUHA MPOUCXOANT nponudepauma n andde-
pPEeHLMPOBKa CTBOMOBbLIX KNETOK 3pUTPOMAHOIO psga, a Takke yBe-
NMYMBAETCSl CKOPOCTb CUHTE3a remornobvHa B 3puTpobnacrax
KpacHOro KOCTHOro mMoasra.

[ns HopManbHOro KpOBETBOPEHUSA HEODXOAMMO MPUCYTCTBUE
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B opraHusme ButamuHa Bi, (umaHokobanamMuH), KOTOpbIA BCackiBa-
€TCA TONbKO B TOM Cry4ae, eCnn B XXenyake BblaenseTcsa cneuuvanb-
HbIi MykonpoTeus (BHyTpeHHun caktop Kacna, ButamuH C (cTu-
MynuMpyeT BcacblBaHue >xerne3a u obpasoBaHue rema), By (nupm-
BOKCUH), B; (dbonueBas kucnorta), makpoanemeHtsl Fe, Mg 1 muk-
poanemeHbl Co, Cu 1 ap.

PaspyLieHne apuTpounTOB NPOMCXoauUT B Makpodarax cene-
3€HKM, NeYEeHN, YaCTUYHO KPAaCHOrO KOCTHOrO Moa3ra.

emonoas perynupyetcs HewporymopansHo. KonuyecTtso
(hOPMEHHBIX 3NIEMEHTOB B KPOBW BEMWYMHA NOCTOsIHHasA. B opraHns-
Me nogaepXuBaeTcs paBHOBecue Mexay obpasoBaHuMeM W paspy-
LweHmeM POPMEHHbIX 3NIEMEHTOB.

Ocoboe 3HayeHue B perynsiumm KpoBETBOPEHUS MMEET TUno-
Tanamyc, OCYLLECTBISIOWNA CBOE perynupyloliee Oenctene yepes
rmnodun3 n BereTaTUBHYK HEPBHYHO CUCTEMY.

CvmMnaTnyeckas HepBHas cuctema CTUMYNMPYET KPOBETBOpeE-
HWe, a NapacumnaTtmyeckas Topmo3nT. KpoBeTBOpeHME yCUnmMBaeTcs
nog BnvsaHuem comartoTponuHa, AKTI, TuMpokcuHa, aHOpOreHos,
kopTukocTepomaoB. MNpu HepoctaTke O,, KPOBOMOTEPSAX CKOPOCTb
KPOBETBOPEHNS YBENNYNBAETCS.

Tema: KpoBooGpatieHue

KpoBeHocHas cuctema - 3TO TpaHCMOPTHas CeTb OpraHunsma,
cBs3blBaloOLLaa mMexgy cobon Bce ero yactu. B opraHusme nosso-
HOYHbIX XMBOTHbIX KPOBb LIMPKYNUPYeT N0 3aMKHYTOW CUCTEeME Kpo-
BOODpaLLEeHVs, U HATAEe He BCTYNaeT B HEMOCPEACTBEHHbIV KOHTaKT C
kneTkamn. Cuctema KpoBoOOGpalleHus BKMoYaeT B ceba nomocTu
cepaua u ceTb KPOBEHOCHbIX COCYOOB: apTepumn, apTepuornbl, kanun-
NApbl, BEHYMbl, BEHbl 1 apTEPNOBEHO3HbIE aHaCTOMO3bI.

ApTepuu (rp. aer Bosgyx + tereo cogepxatb) - cocyapl, He-
cywme KpoBb OT cepgua. OgHO Bpemsi cuMTanocb, YTO B apTepusx
HaxoauTCs BO3AyX, a B BEHaX KPOBb. ApTepun COCTOAT M3 Tpex Crio-
€B: BHYTPEHHEero, cpegHero v HapyxHoro. B 3aBucumoctn ot
CTPOEHMWS CpeHero Criosi BbiAensT apTepum anacTu4eckoro n Mbi-
LLIEYHOrOo TMna.

BeHbI - cocyapl, HeCyLIMe KPOBb K cepauy.

PasnuyaioT 6onbluon U Manbii Kpyrn KpoBooGpaLLeHus.

Bonblwon kpyr KpoBoOGpaLLEeHNs] (CUCTEMHBIN) - NYyTb OT Ie-
BOro Xenygoyka 4yepes Kanunnsipbl OpraHoB M TKaHeEW OO MpaBoro
npeacepauns.
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K FONOBE W PYKAM

NEFKUE

nerounan |
APTEPAR i~

Pwuc. 50. Cxema kpyros KpoBooGpaLLeHus

ManbI1 Kpyr KpOBOOGpPALLEHNS (FTeroYHbIN) - NyTb OT NPaBoro
XKenygouka yepes Kanunnsapbl feroyYHbIX anbBeon A0 feBoro npea-
cepous. B 1553 r Muryanb CepBeT OTKpbIN Marnbli Kpyr KpoBoobpa-
WweHnsa. Ho ero oTKkpbITME HE MOMYyYUno NpusHaHue T.K. ero KHUMM K
€ero camoro COXIKW NpoTecTaHTbl. YecTb OTKpbITUS KpoBoobpalue-
HUA npuHagnexut Yunbsimy FapBeto (aHrn. Bpay 1578-1657). B
1628 rogy onybnukosan Tpyd "AHaToMuyeckue wuccrnenoBaHus o
OBWKEHUN cepaua M KpoBM y XMBOTHbIX". OH Jokasan, 4To OBuKe-
HVMe KpOoBW NpoucxoguTt no 60MbloMy M Manomy Kpyram KpoBoob-
paleHus. apBen He BUAEN Kanummnspbl T.K. B 3TO BpeMsi He Oblno
MMKpOCKoMa.

Mapyeno Manbnuru (1661 r) oGHapyxun kanunnspbl U TeM
cambIM NOATBEPAWN NPaBuIbHOCTb BbIBOAOB [apBes.

LleHTpom cucTembl KpoBoOOpaLLeHWs ABNAETCA cepale.

Ceppaue (rp. cardia, nat. cor) - NOnbIA MblLIEYHbIA OpraH, co-
CTOSALLMIA Y BbICLUMX XUBOTHbIX, U3 YeTblpex kamep: OBYX npencep-
OV 1 OBYX XenyOo4KoB.

CepaeyHas mbiwua (MMOKapA4 rp. myos Mblwua) - npeacras-
nseT cobon ocobylo MoOMepeyHONoNIocaTyo MbILWLY, UMEIOLWYO PSa
CTPYKTYPHbIX 0COBEHHOCTEN.
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1. CepaeyHble MbIWEYHbIE KNETKM (KapAMOMMOLUTBI) MPOYHO
COeOUHEHbI CBOMMM KOHLLIAMM 1 3aKIHo4eHbl B 00LLy0 capkonnasma-
T4eckyto MembpaHy (3Hgomuaun). KapgnommouuTtbl (AMameTp Krie-
ToK 10-15 MKM, a guameTp 30-60 MKM.) KOHTaAKTUPYIOT OPYr C APYrom
nocpeacTBOM BCTaBOYHbLIX AWCKOB - HEKCYCOB (Y4acTKM C HU3KUM
conpotueneHuem). CepgeyvHasa Mblwila npeacraenseTt cobon "noc-
KyTHOe opesno". Yepes HeKCyCbl OCYLLECTBRSETCSA nepexos BO3-
ByxaeHnss ¢ oOHOW KNeTku Ha apyryto. Takum obpasom, cepaedHas
MbILWLa npeacTaBnseT cobon eAnHYI0 CTPYKTYPHO-(DYHKLMOHAMNbHYO
KNETOYHYIO ceTb.

2. HeognHakoBas TonwmHa Munokapga. B npeacepausix oHa
TOHbLUE, YeM B Xenydoykax, a B NIeBOM >Xenygouke Toslle, Yem B
npaBoM.

3. Mbiwupl npeacepanii 060cobneHbl OT MbILL, XKENMYO0YKOB
CYXOXWIbHbIM KOmnbLOM. [peacepams v Xenyaoukn nNpeactaBnsaloT
cobol oTaenbHbIE MbllEYHbIE MACTbI.

4. Hannune cumHKTEpOB (MYyYKOB MbILLEYHBIX BOSTOKOH) B 00-
NacTn BEHO3HbIX YCTbEB.

5. CeppeyHasa mbiwua Gonee ynpyra, 4em ckeneTHasi, bnaro-
Aaps Hanuynio BonbLIOro YMcna KonnareHoBbIX U 3NacTU4Yeckux Bo-
MOKOH, a TaKkkKe rycTon CeTu MMKPOCOCyAoB (KONMYECTBO Kanunns-
poB B 2 pa3a 60nbluUe YeM - B CKENMETHbIX MbILLILIAX).

6. PasnuualoT gBa Tuna cepaeyHblX MbILLEYHbIX KIeToK: BO-
NnokHa paboyero muokapaa v npoBoAasierd CUCTeMbl (aTunuye-
CKMe MbIeYHble KNeTku). ATUnnyeckMe MblleyHble knetkn (P -
KNeTKn) CnocobHbl K CamMOMpOmn3BOSIbHOW reHepauuy MeMBpaHHOro
noteHumana. ATunuyeckne muoumTbl Gonee kpynHble (B 2-3 pasa),
copepxat bonblue capkonnasmbl U FMIMKOreHa, OOHAKO B HUX Maro
Mrocbnbpunn n mutoxoHapuin. Mmnodmbpunnel ToHkue. MNonepeyHas
NCYEPYEHHOCTb BbIpaXXeHa MeHbLUE.

CHapyxn Muokappg NioTHO cpalleH C CepO3HOM 0B6O0NOYKoN -
anukapaoMm (rp. epi - Hag), a U3 BHYTPEHHEN CTOPOHbI € 3HAOKap-
OOM, COCTOSILLMM W3 COELMHUTENbHOTKAaHHOW 0BOMOYKM MOKPbLITOW
aHAOTENUEM.

CeppLe 3aknoyeHo B cepeyHyto CyMKy - nepukapa. Mexay
3MMKapaoM U MepuKkapaoM CoaepXMTcs HebornbLloe KONMMYecTBO
CEepPO3HOM XUAKOCTU, YBINAXHAKLLEN MOBEPXHOCTb U obneryato-
wen paboTy cepaua.

Mpencepanst coobLuaoTcsa ¢ XenyaodkaMmu ¢ NoOMOLLbIO npea-
CepaHO->Xenyao4KoBbIX (aTPMOBEHTPUKYISAAPHbIX OTBEPCTUN).
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Mexay npeacepamsaMm 1 xXenyaoukaMm pacnonoXeHbl CTBOP-
YyaTble KnanaHbl (aTPUOBEHTPUKYNSAPHbIE).

B npaBoM npeacepoun pacrnonioXeH TpexcTBopYaTbin
(TpykycnuganbHbI) KnNanaH, a B feBOM - ABYXCTBOpYaTbIN
(MUTpanbHbIR).

KnanaHbl MOryT OTKpbIBaTbCS TOMbKO B CTOPOHY >XenyA04KOB
T.K. K MX KOHLaM MpUKPEnneHbl CyXOXMUIbHbIE HUTK, oTXodswme oT
NanUNNAPHbLIX MblLL, XenyaodkoB. Kpome krnanaHoB B MexaHu3me
3aMblKaHUS aTPUOBEHTPUKYISAPHBIX OTBEPCTUA HEMANOBaXKHOE 3Ha-
YeHne UrpatoT KoNbLEBbIE MbILLbI.

Y Bxoda B COCydbl, BbIXoAdALMNE U3 XKenyao4KoB, pacnonoxe-
Hbl MONynyHHbIe knanaHbl. KnanaHbl cepgua obecneyvBatoT ogHoO-
CTOpPOHHEE ABWMXEHNEe KPOBMU.

HENYRONEK
Mexxenyaouxoean
nNeperopoara

Aopra

Pwuc. 51. CtpoeHue cepaua

KpoBocHabxeHue cepgua ocyLlecTBnsieTcs No NnpaBomn 1 ne-
BON BEHEYHbIM (KOPOHapHbIM apTepusM) apTepusMu, OTXOASALLUMMU
OT aopTbl BONM3M ee knanaHa. KpoBb OT kanunnsapos cobupaeTcs B
KOpOHapHble BeHbl, Bnagawwue B npasoe npeacepave. [JononHu-
TenbHY0 YacTb KPOBW cepAue nonyyaet no cocyaam Tebesums, koTo-
pble B Npeacepansix MMelT CTPOeHWe BEH, a B Xenyaovkax U3BuTbIX
xoaoB. Mpu 6onbnx prandecknx Harpyakax (y CKakoBbIX NoLlagem)
cepAue MOXeT OOMOMHUTENbHO NofyyaTb KPOBb Yepes cocyabl Te-
6e3ns u3 XenyaoyKoB.
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OTHOCuUTenbHbIE pa3Mepbl cepaua Yy MIeKonuTaloLmx co-
ctaensoT 0,5 - 0,6 %. Macca cepaua HaxoguTcsi B NPAMOW 3aBUCK-
MOCTW OT aKTMBHOCTM OpraHu3ma, Tak y Kporvka oHa cocTaBrnsieT 2,4
r/kr, a y 3anua 7,7 r/kr. Macca cepaua y vyenoseka 250-350 r.

CokpalleHne Mumokapga - cucrtona, a paccnabneHne gua-
cTona.

CeppaeyHbIA LMKI - COBOKYMHOCTb 3IIEKTPUYECKUX, MEXaHW-
Yecknx N BUOXMMMYECKMX MPOLLECCOB, MPOUCXOOAWMX B cepaue B
TeyeHne O4HOro MOMHOro COKpaLleHus 1 paccnabneHums.

MpogomknTensHOCTb OAHOrO cepaedHoro uukna (npu 75 co-
KpaleHusax cepgua B MuHyTy) coctaenseT 0,8 c. Kaxabin cepaey-
HbIV LMKIT, BKMOYaEeT N0 O4HOM CUCTOMNE M AvMactone npeacepani u
xenygoykoB. OgHOBpeMeHHas guactona npeacepani u xxenygoud-
KOB Ha3blBaeTCs obLen nay3on.

Cucrtona npeacepavm nNpPOUCXOAUT NMPaKTUYECKU OOHOBpe-
MeHHO (npaBoe npeacepane cokpawaetcs Ha 10 Mc paHbLue neBo-
ro). Cuctona npegcepgun gnutca 0,1 c. aBneHune B npegcepaunsax
npu aTOM Bo3pacTaeT Ha 5-6 MM pT. cT. [1pn 3TOM KPOBb MOJTHOCThIO
packpbliBaeT CTBOpYaTbIE€ KranaHbl 1 3anonHaeT xenyaoyku. OgHako
fonblas YyacTb 06beMa >XenygovkoB 3anoniHaeTcs paHblie (B ne-
pvog nx avactonsl). OBpaTHbIN TOK KPOBU U3 NPeacepauin B BeHbI
HEe MPOUCXOANT NOTOMY, YTO B YCTbE MOSIbIX BEH UMEHTCA COUHKTE-
pbl, 3aKpbiBaloLLME OTBEPCTUSA BO BPEMS CUCTOSbI Npeacepaun.

Ouactona npeacepaunn gnutca 0,7 cekyHObl, Npyu 3TOM
npencepaus 3anorHATCS KPOBLIO U3 MOSbIX U FIEFOYHbIX BEH.

Cuctona >enypgoykoB COBMagjaeT C Havarnom AuacTonbl
npeacepaun. PasnuyaoT nepuog HanpskKeHUss U Nepuod U3rHaHus.
CokpalleHne HavvMHaeTcsl 3ax/lonbiBAaHUEM aTPUOBEHTPUKYISPHBLIX
knanaHoB. Bo3byxaeHneM 0xBaTbIBAOTCA BCE MblLIEYHbIE BOJIOKHA.
HanonHeHHble KPOBbIO KEenyaoyku cokpailartca 6e3 namMeHeHus
obbema. [laBneHune npu aTom pesko HapacTaeT (100-120 mm pT. CT.
B nesoM 1 20-30 MM pT. CT. B NpaBOM Xenyaoudke) U OTKPbIBAKTCSH
nonynyHHble knanaHbl. C OTKPbITUEM MOMYNYHHBLIX KanaHoB Hayu-
HaeTca nepuog n3rHaHua. [laBneHne npoformkaeT pacTu 1 gocTura-
€T 3HAYEeHUs PaBHOro MO BENMYUHE OABMIEHMIO B aOpTe U NErOYHON
aptepun (160-180 n 50-60 mm pT. CT.).

OnacTtona Xenyao4vkoB HAYMHAETCs C 3axSonbiBAHUEM MO-
NYNyHHBIX KNanaHoB U COCTOUT U3 Nepuoda paccnabneHus n Hanon-
HEHWs.

96



0,4c

A

v

Mpencepauns 0,1c 0,7c 0,1¢c

YKenynouku 0,3¢c 0,5c

A
v

0,8c
Puc. 53. Cxema cepae4yHoro umkna

M3 cxembl BUOHO, YTO AnacTtona npeacepauin odeHb npoaon-
XWUTEnbHas U Nepuod COBMECTHOro paccrnabnenusi (obwas naysa)
coctasnseT 50 % cepaeyHoro uukna.

Mpun ymepeHHon Taxmukapaum (rp. tachys ckopbin) 6onee 100
yAapoB B MUHYTY YMEHbLLAETCA B OCHOBHOM AMacTona, a npu o4YeHb
YacTbIX COKpALLEHWUsIX HE TONbKO MPOMCXOAMT COKpalleHue AMacTo-
nbl (B 4-5 pas), HO 1 CUCTOMbI.

MokasaTensiMy, XapaKkTepusylLwumMn cuny U MOLLHOCTb Ccep-
OEYHbIX COKpalleHWh, SABMSITCA YOapHbIN U MUHYTHBIA OObeEM
cepgua.

YaapHbIM (cucTtonuMyecknn) ob6bemM - KONMMYECTBO KPOBM,
BblOpackiBaeMoe xeryaovykomM B aopTy npu ogHon cuctone (JTa Be-
nMyMHa nNpUMepHo oguHakoBa Ans obowux >xenygoukos). IMpu cno-
KOMHOM COKpaLLleHUN XenygoykoB BblTankmeaeTcs nuwb 50 % kpo-
BW, a Npy MakcumaribHoM - 85 %.

MuHyTHbIN 06BbeM ceppaua (cepaeyHbli BbIOPOC)- konuye-
CTBO KPOBWU, NEPEKAYMBAEMON XKENYJOYKOM cepaua 3a 1 MUHYTY.

Tak cuctonuyeckun o6bem cepgua y nowagu paseH 700 mn,
a MUHYTHbIN 23 nuTpa. Y 4YenoBeka CUCTONMUYECKUA OOBbEM paBeH
60-70 mn, a MUHYTHBIN 4,5 - 5 NuTpoB. NpN MHTEHCMBHON MbILLEY-
Hou paboTe cucTonuyeckun obbem cepgua yBenuumBaeTcs B 2-3
pasa, a MUHyTHbIN gocturaet go 30-35 nutpos.

YacTtoTa cepaeyHbIX COKpaLleHUn 3aB1MCUT OT Macchl Tena,
BO3pacTa, nona, n3noriorm4eckoro COCTOSHUS 1 ap.

YacTtoTta cepgeuyHbix cokpalieHun (ya./MuH): croHa 25-28,
nowapam 25-42, kpynHeln poratbli ckoT 50-75, cBuHbM 60-80, kponu-
kn 100-140, kypbl 130-200, mbiwmn 550-720, konmbpu 1000-1200 (B
nonete).

Pegkunm putm HasbiBaeTcq Opapukapausi, @ 4acTbli - Taxu-
Kapausi.

PaboTta cepaua conpoBoXZaeTcs 3BYKOBBbIMU SIBMIEHUSMU -
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ToHamu. TOHbI cepaua MOXHO BbiCMywwaTb C NOMOLLLIO DOHEHAO-
ckona. PasnuuyaloT nATb TOHOB, M3 KOTOPbIX MOXHO MpocrywaTb
ABa: CUCTONNYECKUI U ONACTONMNYECKUN.

[OnacTonnM4yeckui TOH 3BOHKUI, BbICOKUIN, KOPOTKUR, (Tyrn). OH
BO3HMKaET NpW 3aKpbITUX NONYMNYHHbLIX KNanaHoB aopTbl U NeroyHom
apTtepuu 1 konebaHumn KPoOBM BCNEACTBUE €€ oTAauN.

C nomoLLpbo YyBCTBUTENBHOMO MUKPOGOHa MOXHO YChbllwaTb
TPETU TOH, KOTOPbIN BO3HMKAET B pPaHHEW AuacTtorie BCrneacTeune
ObICTPOro NpMTOKa KPOBU K XKenygoykam. STOT TOH Cnabbin U HU3KUI
N 4YeTBepPThIN.

Y HeKoTOpbIX Niogen npocnywmBaeTcs YeTBEpThi TOH, BO3-
HUKaloLWMN BcrieacTeme konebaHmsa KpoBu BO BpeMs CUCTONbI Npea-
cepaun.

Cuctonnyeckui TOH rMyxon, HU3KMIN 1 NPOTsHKHbIN (Byy). OH
COOTBETCTBYET 3aXxOMblBaHNIO aTPUOBEHTPUKYNAPHBLIX KranaHoB U
Hayany cuctornel xenygoykoB. OH o6ycnoBneH konebaHnsiMuM CTBO-
POK KNnamaHoB U NPUKPENIIEHHbIX K HUM CYXOXWIbHbIX HATEN, a Tak-
e BMbpauuen HanpsPKEHHON CTEHKW XenyaouyKa.

ABTOMaTusa (rp. automatos, camonpou3BOSIbHbIA, camoaen-
CTBYIOLUMIN)- CMOCOBHOCTbL Cepaua PUTMUYECKM coKpallaTbCs noj
BMVUSHNEM MMMNYMbCOB BO3HUKAIOLLMX B HEM CaMOM.

ABTOMaTMs 00yCcrnoBrieHa HanuuMem B cepile NpoBoasLuen
cUCTeMbl, KOTOpas BKIHOYaET:

1. CuHycHo-npeacepaHbin y3en (Kent-®neka), pacnono-
)KEHHbI B NpaBoM MnpeacepavMn B obnactn ycTbs KpaHuanbHOWM no-
non BeHbl (A.Keith aHrn. aHatom 1866-1955. M.W.Flack aHrn. du-
3nonor 1882-1931). Mexy3noBble Ny4ku, nayLine B CTEHKe npen-
cepoun 1 coeauHsiioT mexay cobol CMHYCHO-MpeacepaHbIn 1 aTpu-
OBEHTPUKYNSPHbIA y3en.

2. NpepcepaHO-Xenyao4YKOBbIA Yy3er UM aTpMOBEHTPUKY-
napHbIR nat. atrium - npeacepave u ventriculus - xxenygodek (ysen
Awodda -Tasapbl), pacnonoXeHHbIM B MexXnpeacepgHon nepero-
poaKe Ha rpaHuue npeacepavin u xenyaoukos. Jwasur Awodd
(1866-1942) Hem. natonoroaHatom. PaspaboTtan yyeHne o cob-
CTBEHHOW MpOBOASLLEA cuUCTeME cepaua, OTKpbUl (COBMECTHO C
ANOHCKMM uccneposatenem CyHao TaBapon) y OCHOBaHUSA nepero-
pPOAKN MPEeLCEpPOMIA CKOMMeHnst cBoeobpasHo anddepeHumpoBaH-
HbIX KapAWMOMWOLIUTOB - NpeacepaHO-XenyaoyKoBbIA (aTpUOBEHTPU-
KyNsipHbIA) y3€ern, KOTOpbI Obif HA3BaH B UX YECTb.

3. Myyok Nuca (W.His Hem. aHaTtom 1863-1934) n ero HOXKu
(neBas n npaBas).
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4. BonokHa NMypkuHbe - (I.E. Purkihje vewckuin cusnonor
1787-1869), KOHeYHble pa3BeTBIIEHUS HOXek [nca, KoTopble Heno-
CPeOCTBEHHO KOHTaKTUPYIOT C KapANOMUOLIMTaMU XKenya04KoB.

Benyuiee 3HayeHve B BO3HWKHOBEHWMM MMMYIbCOB NpuHagse-
XWT P- KneTkam CUHYCHO-NpeacepAHoro yana. 3ToT y3en HasbiBaloT
nencMmekep (aHrn. pace meker - Bnepean vayLimi) nnu soguTenb
cepaeyHoro putma. OH reHepupyeT pa3psagbl ¢ yactoton 60-90 um-
NynbCOB B MUHYTY.

Curoampuanswsid yren

Ampuobenmpuxy -
ARpHbl y3en

Nyvox luca
lpabas womra
Jlebas noxwwa

~ flepednsn bembs

3adussn Bembs
Bonoxra Nypxune

Puc. 54. MNMpoBoasdiuasa cuctema cepgua

[pyrve snemeHTbl MPOBOASALLEN CUCTEMbI MOTYT FEHEpupo-
BaTb MeHee 4YacTble MMMYMbChl: NpeacepaHo-xenyaoykosbii 40-50,
nyyok 'mca 30-35 n BonokHa lNMypkuHbe 20 MMNYNbLCOB B MUHYTY.
CHWKeHVe cTeneHyn aBToMaTumn NpoBoOAsLLEN CUCTEMbI Ha3bl-
BaeTCcd rpaguMeHT aBTOMaTuM. B 06blyHbIX yCNoBMAX reHepupyet
UMMYNbCbl TONbKO CUHYCHO-NpeAacepaHbii y3en. lMogaBneHne cu-
HYCHbIM Y35IOM aBToOMaTuUM OPYrux OTAENOB MNPOBOASLIEN CUCTEMBI
obecneynBaeT HopMasbHbIN PUTM AeATENbHOCTM cepaua.
Bo3byaumocTb cnocobHOCTb cepaua oTBevaTb Ha pasgpa-
XeHune Bo30yXaeHUeM (T.€. BO3HUKHOBEHUEM MOTEHUMana gencTBus
80-90 mB). Bo3byxgeHne (B OTnMYME OT HEPBOB M CKENETHbIX
MbILLL), BO3HUKaOLLIEE B MMOKapae, OXBaTbiBAeT BCE BOJTOKHA.
CepaedyHas mblwua OTBeYaeT Ha MoporoBble U CBEPXMOPOro-
Bble pasapaXuTeny cokpalleHMemM OAMHAaKOBOW Cunbl, @ Ha AOoNopo-
roBble He OTBeYaeT T.e. paboTaeT No NpuHUMNy “"Bce NN HU4ero".
Bo3byxgeHne BO3HMKLWIEE B OAHOW KIeTKe pacrnpoCTpaHseTcs Ha
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BECb MMokapd. OTO 0OyCrnoBEHO TeM, YTO KapAMOMMOLUTLI CBA3a-
Hbl Apyr C APYroM npu nOMOLLY BCTaBOYHbIX AUCKOB (HEKCYCOB),
obnagaroLmx o4eHb HU3kuUM conpoTtueneHvem. CepaeyHas Mbllwila
npeactaBnsgetr cobor cuHUMTMIA (Syncytium syn BmecTe + cytus
KneTka) - eAnMHy B (PyHKLMOHANbHOM OTHOLLEHMN MHOTFOKNETOUHYHO
CTPYKTYpY.

NMpoBoauMocTb cnocobHOCTb cepaua NpoBoAuTb BO3OYxae-
HMe, BO3HMKLLIEE B CMHYCHOM Y3fie KO BCEM COKpaTUTernbHbIM are-
meHTaMm. CKopoCTb NpoBeAeHus BO3OYXAEeHWS No NpoBOASALLEN Cu-
cTeme He oanHakoBa. Tak B paboyem MuMoOKapae CKOpPOCTb npoBeae-
HMs Bo3OyxaeHusa coctaBnseT 1 m/c, B BONOKHaX NpoBoOAsLLEN Cu-
CTeMbl NpeAcepanin U B BOMOKHaxX ny4ka 'vca oHa Bbicokas 2-4 m/c,
a B aTPWOBEHTPUKYMNSIPHOM Yy3ne odeHb Huskas 0,02-0,05 wm/c. 3a-
Aepxka nposefeHust Bo3OyXOeHVUs B aTPUOBEHTPUKYNSPHOM y3ne
(10-30 mc) cnocobeTByeT Gonee nofiHOMY nepexogy KpoBu U3 npea-
cepavn B Kenyao4Ku.

CokpaTUMOCTb CMOCOOHOCTb CEepAeYHOM MbllLbl  COKpa-
waTtecs wn cosepwatb paboty. CormacHo 3akoHy ®paHkKa-
Crapnunra (O. Frank, 1865-1944, Hem. dmauonor; E. H. Starling,
1866-1927, aHrn. msnonor) cuna cokpalleHus Mbilubl cepaua Tem
bonble, Yem Bornblue pacTAHYTbl ee BOMOKHa BO BpeMSA AMacTofbl.
T.e. cuctonuyecknii (yaapHbolii) o06bEM KpPOBM TEM BbILLE, YeM OOrb-
e MnocTynaeT KpOBM B Xenygouykn BO BpeMsi OUAcTOMbl, T.e. YeMm
CurnbHee pacTsaHyThl KaMepbl cepaua.

PecpakTtepHOCTb HEBOCNPUMMYMBOCTL MUOKapAa, Haxoas-
Lerocs B COCTOSIHUM BO30YXAEHUs, K OEeACTBUIO OPYrMX pasgpaxu-
Tenein. Pa3nnyaioT abcontoTHyI0 U OTHOCUTENbLHYH pedpakTep-
HocTb. B mepvog abcontoTHon pedpakTepHOCTM cepAue He oTBe-
YaeT HY Ha Kakue pasgpakeHus. STOT Nnepuod 3aHnMaeT BCe BpeMs
CUCTONbI M YacTb AUACTOMbI Xenygo4vkos. JnMTenbHOCTb nepuoga
pedpakTeHOCTM CBA3aH C NpOoAOSIKUTENBHOCTLIO 1[0, KOTOpLIM CO-
ctaensetr 200 - 400 mc (npeBbllaeT aHaNOrMMyHbIN NokasaTenb Yy
ckeneTHbIX Mbiwy 6onee yem B 100 pa3s). [Noatomy TeTaHuMYeckue
(ANVTenbHbIE) COKpaLLEeHUs cepaevyHON MbiLLLbl HEBO3MOXHbI.
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Puc. 55. QkcTpacmucrtona n komneHcaTopHas naysa

B nepvog oTtHocutenbHOW pedpakTepHOCTH, COBMNagatoLLemn
C OMacTOroN >XenygovkoB, MWOKaApA MOXeT OTBETMTb TOMbKO Ha
OYeHb CUMbHBIN PasgpaxnTerns BHEOYEPEAHbIM COKPaLLEHNEM.

BHeo4epenHoe cokpalleHne akcTpacucTona (naT. extra BHe,
CHapyXwu, CBepx) Npeacepaun unm XenyaoykoB MOXET BO3HUKHYTb
TOMbKO MPW HaHeCeHUU CBEPXMNOPOroBOro AOMNOSIHUTENbLHOro pas-
OpaxeHns nNullb B cepeauHe unu KoHue auwactonsl. [locne xeny-
OOYKOBOW 3KCTpa-CUCTOMbl, HAcTynaeT KOMMEeHcaTopHasa nay3a
(T.e. BbIN@agaeT oavH umkn). OnuTteneHas pedpakTepHocTb, obecne-
YMBaeT MPepbIBUCTLIN XapakTep BO30YyxAeHus (gaxe npu Henpe-
PbIBHOM pasgpaxeHun).

OkcTpacucTona MoxeT ObITb CUHYCHOM (BO30YXXOEHMNE BO3HU-
KaeT B CMHYCHOM y3re, Korga pedpakTepHbll Nepuoa 3akoH4Yuncs,
HO ovepeaHON aBTOMAaTUYECKUN UMMYMbC elle He MOSBUIICSH) U XKe-
nyno4koBoM (Bo30OyxAeHMe BO3HUKAET B OOHOM U3 XeNyoouvkoB, 3a
KOTOpOW cnefyeT KOMMeHcaTopHasa naysa, Nnpu HEeM3MeHHOM puUTMe
paboTbl Npeacepani).

TpeneTaHue - aCUHXPOHHOE COKpaLLeHUs OTAeNbHbIX BOMOKOH
Muokapaa o 400 B MuHyTy, a MepuaHue n pmubpunnsaums go 600 B
MUHYTY. [lpyu TakoMm cCoOKpalleHuuM cepaue He MOXeT HarHeTaTb
KpoBb. [1pn 9TOM BO3OENCTBYIOT YOapOM 3NEKTPUYECKOro ToKa.

AnekTpokapauorpacpuma peructpaums OMOTOKOB  (3MekTpu-
Yeckon akTMBHOCTM) cepaua. KpuBas, nonydyeHHasi B pesynbtaTe 3a-
nucn OGMOTOKOB ceppaua, HasbiBaeTcsi 3NeKTpoKapAauorpaMmmoun
(3KI). Ona pernctpauun OKIT ncnonb3yoT TpU CTaHOAPTHbIX OTBe-
aeHus: (I - nmpaBasd nsacTb - nesas NscTb; Il - (ocHOBHOE) npaBas
NACTb NneBasi - NtocHa; |l - neBasa nacTb neesas nntcHa). Hanbone-
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LUYIO BENMUYMHY 3yGLIOB OTMEYaOT NMpu BTOPOM OTBEAEHUU, MPU 3TOM
perncTpupytoTcs 6MOTOKM BCero cepaua.

QRs
Complex

R

S A it
PR egmen
Segment T
P
Q
PR Interval
S

| QT Interval
I 1

Puc. 56. 3nektpokapanorpamma

3ybeu P - penonspusaums (Bo3byxaeHue) npeacepann. 3y-
6eu Q- Hayano genonspwusauns xenygoykos. 3ybel R - oCHOBHOM
3ybeu genonsipusauum xenygo4kos. 3ybey S - okoHYaHWe genons-
pusauun xenygodkos. 3ybey T - penonsapusaumns xenyaoykos. Xa-
pakTepusyeT oOMeH BelecTB B CepASYHON MbiLlLe.

CoBokynHocTb 3ybuoB (QRS - agenonspusaums XerygoukoB.
WHTepsan mexay 3ybuamu P 1 Q cooTBeTCTBYET BpEMEHU NPOXOXKae-
HYS BO3DY)XOEHWS OT Npeacepaun K xenyaoyvkam (4epes aTpuoBeHTPU-
KynsipHbIN y3en), a MHTepBan mexay 3youamu T v P - obueli nayse.

OueHka 3Kl nponsBoguTcsa No BbIcoTe, chopme, Hanpasne-
HuUIo 3yOL0B, ANUTENBLHOCTU U YacTOTe MHTEPBAIoB 1 Ap.

Cepgue obnagaeT COBepLUEHHbIM MeXaHW3MOM MNpMCnocob-
NEeHNs K NOCTOSAHHO MEHSIIOLLMMCS YCMOBUSAM, B KOTOPbIX HaxoauTcs
OpraHun3m.

Cepaue cnocobHO B onpedernieHHbIX npegernax ynpaBnsaTb
CODCTBEHHOW [OEATENbHOCTbI, HE3aBUCUMO OT HEPBHbIX U FyMO-
parnbHbIX BAWSHWUIA, C MOMOLLBIO UHTPaKapauanbHbIX (BHYTPEHHMWX)
MEXaHN3MOB.

MHTpakapananbHasa perynsuusi obecneunBaeTcs cobCTBEH-
HOW HEepBHOW CUCTEMOW cepAua U cBoncTBamMu Muokapga. B cep-
AEYHOW MblLLEe UMEIOTCH peLenTopbl pacTskeHus, addepeHTHble,
BCTaBOYHble N achdhepeHTHbIE HEMPOHBI, KOTOpble 06PasyT BHYTPU-
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cepaeyHble pednekTopHble Ayrn, 3amblKalolwmecs B MHTpamyparb-
HbIX raHrMMaAX M1okapaa.

B ecTecTBeHHbIX YCrnOBUAX BHYTpUCEpAEYHAA HepBHas Cu-
CTeMa He ABnseTcs aBTOHOMHOW, a npeAcTaBnseT nNuwb nepudepu-
YecKoe 3BeHO eANUHOW, HEPBHOW perynsuumu.

AkcTpakapananbHas (BHELUHAS) OCyLlecTBNAeTca nopg Aew-
CTBMEM BereTtaTUBHOW HEPBHOW CUCTEMbI (CMMMaTUYEeCcKoOW U napa-
CYMNaTUYECKON).

HelipoHbl nepBoro nopsiika CMMMNaTU4EeCKOW HEePBHOW CUCTe-
Mbl, OCYLLECTBRsOME perynaumio paboTel cepaua, pacrnonoxeHbl
B HOKOBbLIX porax nepBbiXx 6 CErMeHTOB rpyAHOro OTAena CrUHHOrO
Mo3sra. OT HUX MAYT NperaHrnMOHapHbIe BOSIOKHA K LUENHBIM U rpya-
HbIM CUMMNATUYECKUM FaHInuAM, rae pacnosioXeHbl HeMPOHbI BTOPO-
ro nopsigka, oT KOTOPbIX MAYT NOCTraHrMMOHapHbLIE BOMOKHA K cep-
OEeYHOMY CNreTeHuto, a 3aTeM CUHYCHO-NMpeacepaHOMY, aTpuOBEH-
TPUKYNSAPHOMY y3nam U MbILLIAM XeNy40UKOB.

BonokHa, ngywme K yanam, perynupytot 4acTtoTy, a BOMOKHa,
nayuime K MblllLam XenygodkoB - CUIY COKpPaLLEHUNA.

Moa BNMsiHMEM CUMNATUYECKOW HEPBHOW CUCTEMbI MPOUCXO-
OWT yBenuyeHne Bo3bGyaumocTu (baTMOTponHoe OencTBue), npo-
BOAMMOCTU (OPOMOTPOMHOE AEWCTBME) M KaK CRNeAcTBME CUNbI
(MHOTpONHOE OEencTBME) M YACTOTbl COKpALLEHMIN (XPOHOTPOMHOE
OencTame).

HelpoHbl nepBoro nopsgka napacuMnaTMyYecKom HepBHOWM
CUCTEMbI, UHHEPBUPYIOLLME cepaLe, pacnonoXeHbl B NPO4ONroBaToM
Mo3re. VIX oTpoCTKM (aKCOHbI) 0b6pasytoT BrnyxaaroLwmn Hep. AT OT-
POCTKM OKaHYMBAKTCA B MHTPaMypasribHbIX (BHYTPMOPraHHbIX) raH-
rnusx cepgua. 30ecb HaxoaaTca HEeNpOHbl BTOporo nopsigka. lMoct-
raHrmMoHapHble OTPOCTKM MAOYT K CUHYCHO-NpeacepAHOMY y3ny, Mbl-
LLeYHbIM BOSIOKHAM Npeacepani U aTpuoBEHTPUKYNSIPHOMY Y31y.

Mog BnnaHMeM napacuMmnaTn4yecKoM HEPBHOM CUCTEMbI CHU-
XaeTcs BO36yaMMOCTb, NPOBOAMMOCTb, CUJla U 4YacToTa Cep-
OEYHbIX COKpaLLeHUu.

Topmo3ssilee BnvsiHME Ha paboTy cepaua yctaHoBunu bpa-
751 O. n E. Bebep B 1845 roay.

Bbpatba N.®. LinoH n C.®. LnoH B 1887 r. ycTtaHoBUNuM ysenu-
YeHVe 4acToTbl CEpPAEYHbIX COKpalleHWe nog BIUSHUEM CUMMaTu-
YecKoro Hepga.

W.MN. Nasnos B 1887 r. yctaHOBMN yBENU4YEHME CUMbI COKpa-
LeHns1 nog AENCTBMEM CUMMATUYECKUX HEPBOB (BbIMOJTHAOLLMX
TpOUYECKY0 (DYHKLMIO).
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Ha paboTy BeretaTMBHOM HEPBHOW CUCTEMbI OKa3biBalOT BIW-
AHWe BbICLUME LEHTPbl NpeacTaBneHHble CTPyKTypamu nMmbude-
CKOM CUCTEMbI Y HOBOM KOpbl Gonblux nonywapun. OHM ocy-
LLLeCTBNSAOT perynauuio paboTel cepaua Yepes runotanamyc.

BnusiHne Kopbl rOMOBHOrO MO3ra Ha OesATeNnbHOCTb cepaua
NOATBEPXKOAETCA WUCCrefoBaHUSMU C BbIpabOTKOM Y >KMBOTHbIX
yCroBHbIX pednekcoB. Hanpumep, ecnu 3BYKOBOW pasapaxuTenb
coyeTaTb C HagaBnMBaHWEM Ha rnasHoe s6n0Ko, TO 3aTeM TOSbKO
OAVH 3BYKOBOW pasgpaxuTenb Bbi3blBAeT ypexeHne cepaLebneHuni.

PednekTtopHble nameHeHnss paboTbl cepaua BO3HUKAKT MNpu
pasgpaxeHun peLenTtopoB, obpa3syowux pedprneKkcoreHHble 30Hbl
B KPOBEHOCHbIX cocyax Ayre aopTbl U KAPOTUAHOM CUHyce (pas-
BETBIIEHNE COHHOW apTepum).

Tak, HanpvMmep, 3aMoUMOHAaNbHOE COCTOsIHME (CTpax, BOJHe-
HWe, 3N10CTh) NOBLILLAIT aKTUBHOCTb CEPAEYHO COCYANCTOrO LieHTpa.

FymopanbHasa perynaums (unu xmmMuyeckas) ocyLlecTBnseT-
ca 3a cyeT (PU3MOMOTMYECKN aKTMBHbIX BeLLecTB. Tak, megmnartop
CMMNAaTUYECKON HEPBHOW CUCTEMbI, HOpPaApPeHanuH ycunueaet
CEpPOEYHYI0 OEesATEeNbHOCTb, @ MNapacuMMNaTU4eckon aueTUIIXOJIUH
3amennser.

YcunuBaloT cepaevHylo OesTenbHOCTb: agpeHanuH, TUPOK-
CVH 1 TPUNOATUPOHUH 1 Op.

AJpeHanvH 1 HopagpeHanuH CTUMYNUPYIOT O peLlenTopbl, YTO
BbI3bIBAET aKTMBaLMIO apeHUNaTUnKNasbl, KOTOpas YCKOPSET CUH-
Te3 U-AM®, koTopbi akTMBUpyeT ¢hocdopunasy, pacLLennstoLLyro
FMUKOreH A0 rIOKO3bI.

N36biTok K * pesko cHuxaeT Bo3BYANMOCTb 1 MOXET Bbl3BaTb
OCTaHOBKY cepua B nepuogd anacTtonsl. Monsl Ca “"HaoBopoT yse-
NYUBAIOT CUMY COKpaLLLEHWUIA

CTeHka apTepuii COCYLOB COCTOMT U3 Tpex obonovek:

1. BHyTpeHHu# (tunica intima), obpa3oBaH Cnoem aHZOTENM-
arnbHbIX KMETOK.

2. CpegHum (tunica media), obpa3zoBaH HECKOSTbKMMUN CIOSIMU
KPYroBbIX, rMagKux MbiLL,.

3. HapyxHbi# (tunica adventitia), obpa3oBaH pbIxfnon coeau-
HUTENbHON TKaHbLH.

B 3aBNCMMOCTM OT DYHKLMM N CTPOEHMS pa3nnyaloT Ccrneayo-
LLMe rpynnbl COCYO0B:

1. AmopTusupyrowme cocyabl (CrrmaxusawLwime) aprepuu
3MacTUYeCcKoro Tuna - Hanbonee KpyrnHble MarucTpanbHbIe apTepun
n apTepuu, npunerawowme K HAM. CTEHKM 3TUX COCYLOOB cogepxar
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Mano rMagkoMbILLEYHbIX 9TIEMEHTOB U MHOIO 31acTUYECKUX M Konna-
FEHOBbIX BOSIOKOH, KOTOPbIE OrPaHNYMBatOT YpeE3MEPHOE PaCTSPKEHME.

Ot cocyobl 0b6nagaroT XOPOLIO BbIPaXEHHBIMWU  YIPYrUMu
CBOMWCTBaMW, NMOAAEPXKMBAIOT KPOBSHOE OaBrieHve u obecneumBatoT
HenpepbIBHOCTb ABWKEHMS KpoBU. [pu cokpalleHnn cepaua, Beibpa-
CbiBaeMasi KpOBb pacTArMBaeT UX 3NacTUYeCcKMe CTEHKU, YTO Cnocob-
CTBYET HEKOTOPOMY CHWXKEHWIO [aBrieHus, a npu paccnabnerHum
cepAua OHWM NacCKBHO COKPALLAIOTCH, YTO CNOCOBCTBYET MOBbILLEHUIO
Aasnenusi. Ecnu 6bl CTEHKN COCYAOB HE pacTArMBanvchb, To AaBrieHne
MeXay COKpalleHuaMU cepaua ynano Obl A0 Hyns. OTW COCyAbl He-
CNoCcoBHbI perynupoBaTb NPOCBET U KpoBsHOe AaBneHue. lMoa aas-
NeHneM KpoBM MPOCBET 3TUX COCYA0B yBENuYnBaeTcs B 3 pasa.

2. Cocyabl conpoTMBNEHUs (Pe3MCTUBHbIE) apTepun Mbl-
LIEYHOro TWna - B OCHOBHOM MpeKanumnspHble TepMUHanbHbIE ap-
Tepun 1N apTepuornbl. ApTEPUU MbILLEYHOro TUna MMEKT TONCTble
rMagKoMbILLEYHbIE CTEHKU. APTEPUOIBI UMEKT Marnblil NPOCBET (Me-
Hee 100 MKM) 1 ABa-TpW CNnosi rMagKoMbILLEYHbIX KNneTok. B cambix
MeInKMX apTepuonax (guameTpom meHee 35 MKM) rmagKkoMblilLIeYHbIE
KneTkun bopmMupytoT oauH asa cros. [nagkas myckynatypa 3Tmx co-
CydOB MHHEPBUPYKOTCA CMMNATUYECKUMUN COCYAOCYXMBaOLWMMMN BO-
nokHamn. 3TN cocyabl MOTyT akTMBHO M3MEHSITb CBOW MPOCBET, a
crnegoBaTternsbHO, perynMpoBaTh KPOBOCHAOXeHne opraHoB.

3. Cocyabl cduHkTepbl (rp. sphincter obpy4) - nocnegHue
oTAenbl NpekanunnsapHelx aptepuon. OT UX CyXXeHus unu paclumpe-
HWS1 3aBUCUT YMCIO (PYHKLNOHMPYHOLLMX Kanumnispos.

4. ObmeHHbIe cocyabl - kanunnapbl (nat. capillus Bonoc).
CTeHka kanunnspa COCTOUT M3 OLHOTO CIosi 3HAOTENMarnbHbIX Kre-
TOK, PacrofoXeHHbIX Ha TOHKoOW 6asanbHon membpaHe n He cogep-
XaT rmagKoMblleYHbIX aremMeHToB. Kanunnapbel He CNocoOHbI K Co-
KpalwieHusam. Mexay coceaHMMM KneTkammn ecTb Y3KMe LLEnu, Yyepes
KOTOpble NPOXOAWUT BOAA W NUTaTtenbHble BelwecTsa. [nvHa kanun-
nspa kone6netca ot 0,3 go 0,7 mm (300 -750 mkm), a AnameTp B
cpegHeMm 6-8 MkM. [lnameTp kanunnspa MeHblUe YenoBe4eCcKoro Bo-
noca B 50 pas.

Pasnuyalot 3 Tna kanunnspos:

1. Kanunnsapbel ¢ HenpepbiBHOW cTeHKkonW. OB6pasoBaHbl
CNITOLHBIM CIOEM 3HOOTEeNMarbHbIX KNETOK, B MEMOpaHax KOTOpPbIX
UMEITCA MHOroumcrnieHHble nopbl (4-5 HM). Takue kanunnspbl
BCTPEYaTCHA B CKEMNETHbIX U MMagKkuX MbILILAX, NErKUX.

2. Kanunnspel ¢ ¢eHecTupoBaHHoM (naT. fenestrae OKHO)
cteHkon guameTtpom 0,1 MkM. Takue Kanunnspbl BCTpeyaroTcs B
KnybouyKax NoYvek U CTEHKE KMLLEYHMKA.
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3. Kanunnspbel ¢ NpepbIBUCTON CTEHKOM M BOMbLUMMU MHTEp-
CTMUManbHbIMW MNpOCBETaMU. Takve Kanunnspbl BCTpevaTcd B
KpacHOM KOCTHOM MO3re, CUHycax neyeHn u ceneseHku. Yepes atu
NpOCBETLlI MOTYT MPOXOAUTL KMETKM KPOBU TOMbKO MOOAMHOYKE. B
nokoe 3/4 KanunnspoB BPEMEHHO BbIKIKOYEHO M3 KpOBOODOpaLLEeHMS.
[asneHue B apTepuanbHoM koHue kanunnspa 30-35, a B BEHO3HOM
10-15 mm pT. cT. O6wmr guameTp BCcex kanunnapos B 600-800 pas
fbonblie YeM aopTbl, NO3ITOMY CKOPOCTb ABWXKEHUS KPOBU 3HAYM-
TenbHo MeHbLe 0,3-0,5 mm/c.

ApTepuonbl 1 BeHyNbl COeAVHEHbI MPU MOMOLLIM MeTapTepuonbl
UNM OCHOBHOTO KaHana. Kanunnspbel B MecTe OTXOXAeHWUs OT apTepuo-
Mbl UNN METAPTEPUONbI OKPYXKEHbI CNOEM MaAKOMbILLEYHBIX KIETOK,
0bpasyoLwmx npekanunnsipHble cdmHKTepsbl (rp. sphyncter o6pyy).

B GonblUMHCTBE CnyyYyaeB Kanunmnsipbl HE COEAMHSAIOT Heno-
CPEACTBEHHO apTepMOrbl C BEHyNamMu, a valle OHU OTXoOdAT OT Me-
TapTepMonbl NoA NpsiMbIM YoM («UCTUHHbIE» Kanunnspbl). OTHO-
LWeHne ynucna MeTapTepuon K YMCIY UCTUMHHBIX KanunnspoB B CKe-
NETHbIX MbllLax coctaensiet 1:10. B 1 mm® MUoOKapaa, rofoBHOro
Mo3ra, ne4yeHn n nodek npmmepHo 2500-3000 kanunnspos. OaHako
B COCTOSIHUM MOKOSA KPOBb LMpKynupyeT nuwb B 25-35 % Bcex ka-
nunnsapoB. [pu cokpaleHun npekanunaspHbiX COUHKTEPOB, KPOBb
TeYyeT TONbKO Yepe3 meTapTepuony. MetapTepuonsl LUYHTUPYIOT Ka-
NUNNAPHOE PYycno M noaaepXuBarT KPOBOTOK B AaHHOM yyacTke
npy BbIKIOYEHHOM KanunnsipHoMm kpoBooOpalleHun. B kanunnsapax
npovcxoauT AMddy3unsa rasos, unbTpaums BoAbl U NUTaATENbHbLIX
BelecTtB. OHU coaepxaT 7 % KpoBM, U CO3[aOT CONPOTUBNEHUE 27
%. OnvHa Bcex kanunnsapoB 60-80 Teic. kM. KonvyectBo kanunng-
poB B cepaeyvHoun Mbiwue coctaendaeTt 5500 B MM,

B cTeHke meTapTepuornbl UMeTCS rMaaKoMbILLIEeYHbIe KNeTKH,
KONMMYeCTBO KOTOPbIX YObIBAeT (OT MPOKCMManbHOro KOHUA K Au-
cTanbHoMmYy).

Kanunnapel 1 metapTepuornbl cobupatoTcs B nocTKanumnsip-
Hble BeHYNbI guameTpom 8-30 MkM. OTu BeHynbl BNnagawT B cobupa-
TenbHble BeHynbl gnametpom 30-50 mkm. CobupaTenbHble BEHyMbI
BrMagalT B MbllWeyHble BeHynbl (AuameTpomM 50-100 mkm), KOTOpble
UMEIT ABa Cnos rmagKoMblLLEeYHbIX KNeTok. VI3 BeHyn KpoBb MOCTY-
naeT B menkue cobvpaTenbHble BeHbl (amameTpom 100-300 mkm), B
cpegHer 0bonoYke KOTOPbIX UMEETCS HECKOMNbKO CITIOEB rMagKoOMbl-
LLIEYHbIX KMEeTOK.
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5. EMKOCTHbIe cocyAbl - BEHO3HbIN OTAEeN cepAe4YHOCcCoCcyau-
cton cuctembl. OHKM BMewaT 75 % BCcen KpoBM U Npu 9TOM CO34a-
0T HE3HAYUTENMbHYI YacTb nepudepmnyeckoro conpoTmeneHus. Be-
Hbl MO CTPOEHMWIO CXOAHbI C apTEPUSMM, HO UX CPEOHASA (MblLLieYHast)
obonoyka MMeeT 3HAYUTENbHO MEeHbLUEe [NaAKOMbILEYHOW TKaHW.
HapyxHasi obornoyke Tomncrtas M COOEPKMT OTHOCUTENBHO MHOrIO
KONnareHoBbIX U Marno 3MnacTU4eckux BOJTOKOH. BeHbl nmetoT, kna-
naHbl (32 UCKMYeHNeM nonbix BeH). OHW Nerko pacTsXKMMbI.

6. lyHTUpylowme cocyabl - apTEPUO-BEHO3HbIE aHACTOMO-
3bl, MenkMe cocygbl (quameTpom A0 45 MKM — B Me4YeHu, B OpPYrux
opraHax ot 8 go 30 mkm) obecneymBaione NPSAMYIO CBA3b Mexay
MENKUMmM apTepusmm n BeHamm 6e3 LMpKyNsaumMmM KpoBW B Kanuns-
pax un metaptepuornax (B koxe). OHM UMEITCS B KOXKE, NeYeHn, NoY-
Kax, nerkmx. B obbl4HbIX yCNOBMAX apTepuo-BEHO3HbIE aHACTOMO3bI
3aKpbIThbl, M KPOBb TEYET Yepes3 KanunnapHyto cetb. [pu NoHWxXeHun
TemnepaTypbl OHN OTKPbLIBAKTCSH, U KPOBb HEMOCPEACTBEHHO MOCTY-
naeT n3 apTepun B BEHY.

[daBneHve KpoBK B apTepusx 3aBUCKMT OT obbema KpoBWu, MOCTY-
natoLen ns cepgua v ot nepmgeprnyecKoro ConpoTUBNEHNS COCYOO0B.

Haunbonbllee gaBneHve OTMEYaEeTCsl B JIEBOM XKEINyAOYKE U
no Mepe yganeHus apTepuin AaBrneHvne B HUX CHUMXaeTcd. JTO CBS-
3aHO C TeM, YTO YacTb 3HEeprum pacxopyeTcs Ha NpeoforieHne co-
NPOTUBMEHUS.

B nepvop cuctonbl gaeneHve B apTepusx MakcMMmanbHoe, a
BO BpPeEMS AUacTofbl MUHMManbHOE.

CucTtonnyeckoe faBneHune oTpaxaeT paboTy cepaua (cepaey-
HbI BbIOPOC) 1 3NacTUyeckme CBOMCTBa MarmcTparnbHbIX COCYAOB.

Onactonuyeckoe gaBneHue oTpaxaeT COCTOsHWE nepudepu-
YEeCKOro ConpoTUBIIEHNS.

PasHocTb Mexay MakcumanbHbIM M MUHMManbHbIM Ha3biBa-
eTcH NynbCcoBbIM AaBneHveM. ynbcoBoe OaBneHne xapakrepusyet
BEMWYMHY CUCTONNYECKOrO obbeMa.

B 6onblunx BeHax aaBneHune Hmxke atMocdepHoro Ha 2-6 MM
pT. CT. (OTpUUaTensHoe).

Mockonbky cepaue BbibpackiBaeT KPOBb B COCYAbl MOPLUSIMUA,
TO KPOBOTOK B apTepusix HOCWUT mynbcupyrowmn xapakrep. Cko-
POCTb ABWXKEHWS KPOBM MakcMMaribHas npu CUCTorne M MUHWMarnb-
Hasa npu guactone. B obnactu nepudepuyecknx aptepun n apte-
pvon NyNbCUPYIOLLUIA KPOBOTOK UCHE3AET.
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HenpepbIBHOCTb OBMXEHUS KPOBKU B apTepusx obycnosneHa
3NacTUYECKMMN CBOMCTBAMU KPYMHbIX MarncTpasnbHbIX COCYAOB.

Mpun cucTone CTEHKM COCyQ0B PaCLUMPSAITCS, U YacTb KUHETU-
YECKOWN 3HEeprum KpoBW NepexoanT B NMOTEHUMamNbHY 3HEPruio ana-
CTMYECKOro HanpshkeHus cocygoB. Bo Bpemsa guactonbl anactuye-
ckasi CTEeHKa apTepwui crnagaeT, U HaKoMUBLUASCS MNOTeHUManbHas
3HEprnsi OBWXET KpOBb (T.e. NOAAEpXMBAET KPOBOTOK BO BpEMS
anacTonsl).

CKopoCTb KpOBOTOKa B pasfuyHbIX COCydax HeoauHakoBas,
YTO CBA3AHO C CYMMOM MIOWaan NOMepevyHOro CeYeHnst CoCyaoB.
CymmapHas nnowaab Bcex kanunnspos B 800 pa3 6onblue, yem
aopTbl, MO3TOMY CKOPOCTb KPOBM B Kanunmsipax camas Huskas
0,5 mm /c (0,05 cwm/c).

Mrowaab NoNepeyHOro CeueHm st aopTbl PaBHa y KOPOB 8 CM?,
y yenoBeka 4 cm? (3TO camoe y3koe MeCTO B KPOBEHOCHOWN CUCTEME),
NnoaToMy 3[eCb caMasi BbiICOKasi CKOPOCTb kpoBoToka 50-60 cm/cek.

CymmapHasa BenuyuHa nnoliaan nonepeyHoro Ce4YeHus BCex
BeH B 1,2-1,8 pa3 Gonblue nnowaan ceyeHnst aopTbl, MO3TOMY CKO-
pPOCTb ABMXEHUS KPOBU B BeHax Bo3pacTtaeT go 20-30 cm/c.

B BeHax un BeHynax (eEMKOCTHble cocydbl) copgepxutcsa 75%
obwero obbema KpoBKu, OAHAKO 3TU cocydbl cosgatT nuwb 7% 06-
Liero nepucepnyeckoro ConpoTUBIEHNS.

B apTepusix n aptepuonax (pe3ucTuBHble COCYAbl) COOAEPXKMUT-
cs nuwb 18% obuiero ob6bema KpoBU, OOHAKO 3TWM COCyAbl CO3aatoT
66% nepudepryecKkoro ConpoTUBMNEHNS.

CkopocTb KpyroobopoTa KpoBu COCTaBNSAET, ¥ YenoBeka 20-25
CEeK., KPYNHOro poratoro ckota 32, cBuHbM 1 oBubl 13, nowaaun 40,
cobaku 21, kponuvka 8 cekyHa,.

Oxkono 80-85% kpoBu HaxoauTcs B OOMbLUOM Kpyre KpoBoOO-
palleHus, ocTanbHas YacTb — B manom (9%) n cepgue (7%).

O6bem KpoBuW, NpoTEKaOLWKUA Yepes aopTy U NoMble BEHbI UMx
Yepes NEroyHy apTepuio 1 NEeroyHble BEeHbI, 0aMHakoB. CepaeyHbin
BbIOpOC paBeH BEHO3HOMY BO3BpaTy. Mpu HapyLweHun paboTbl ogHo-
ro U3 KnanaHoB reMOAMHaMunKa HapyLlaeTcs.

Tok KpoBM B cocygax MoOXeT ObiTb namuHapHbiM (laminae) B
BMAE TOHKUX CIOEB (paBHOMEPHLIM) UM TypOyneHTHbIM (C 3aBuUX-
peHusamun). Npu Bo3pacTaHWM NUHENHOW CKOPOCTM OO0 HEKOTOPOM
BEMNYMHBI BO3HMKAIOT 3aBUXPEHMUS. 3aBUXPEHUS BO3HUKAKT B Me-
CTax pa3BeTBMIEHMS KPYMHbLIX COCYLAOB, 30eCb Yalle BO3HMKAET ap-
TEepPUOCKEepos.
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BakHbIM 3BEHOM COCYAMCTON CUCTEMbI ABMNSAETCA MUKPOLMP-
KYNIATOPHOE PYCII0, KOTOPOE COCTOUT U3 MENKUX apTepuii, apTe-
pviorn, MeTapTepuorn, KanuminsipoB, BEHYN, MeNKUX BeH W apTe-
PVOBEHO3HbLIX aHaCTOMO30B.

AHaCTOMO3bl UrpatoT BaXKHYIO POMb B PErynsauum KanunnspHo-
ro KpoBoOGpalLeHWsl. B 0ObIYHBIX YCIOBUSIX apTepPUOBEHO3HbIE aHa-
CTOMO3bl 3aKPbITbl, U KPOBb TEYET Yepes KanummnsipHyo CEeTb.

TepMuyHanbHble apTepuornbl BETBATCA Ha COCyAbl ABYX TMMOB:
WCTUHHbIE KanUNNApbl U MeTapTepuony. Kanunnspbl B MecTe oOT-
XOXOEHUS OT apTepuoribl OKPYXKEHbl CIIOEM MafgKOMbILLIEYHbIX KIle-
TOK, 06pa3sysa npekanunnsapHbie COUHKTEPDI.

MeTapTepuona nepecekaeT BCe KanwumnmisipHoe pycro u Bhu-
BaeTcs B BeHyny. MeTapTepuona winpe, YeM UCTUHHbBIV Kanunnsp.
B ee cTeHke MMeloTCa rnagkoMbllLEeYHbIE KNEeTKM.

Tabnuua 2 - [JaBneHne, CKOpoCTb, O6BLEM U COMPOTUBIIEHNE
KpOBM B cocyaax

Cocyas [aenexve, CKkopoCTb, O6bem, ConpoTuBneHue,
MM PT.CT cm/c % %
ApTepun 80-120 40-50 15 19
ApTepvionsbl 50-90 10-20 3 47
Kanunnspesl 15-30 0,05 7 27
BeHynbl 10-15 10-20 12 3
BeHbl 0-10 20-30 63 4

[BuXeHne KpoBU Yepes KanunmnspHylo CceTb, perynupyroT
rMagkoMbIEYHbIE KMEeTKM MeTapTepuonbl M MpekanuinnspHbiX
CPMHKTEpPOB.

B apTepuanbHOM KoOHUE Kanunnspa npoucxoaut dpunbTpa-
UMA nuTaTenbHbIX BelecTB (3a ucknioveHnem 6enkoB n Apyrux
KPYMHbIX MOSeKyn), a BeHO3HOM abcop6uus. 310 obycrnoBrneHo
pasHuuen B BENNYUHE rMOPOCTaTUYECKOrOo U OHKOTMYECKOrO AaBne-
HUS B Kanunnspax U TKaHEBOW >XUOKOCTU. [mapocTtaTtudeckoe Aas-
rnieHne cnocobCTByEeT BbIXOAY >XMOKOCTM B TKaHW, @ OHKOTMYECKOEe -
npensartcteyeT. MNMpumepHo 90% nocTynmuBeLLEn BOAbI B MEXTKAHEBYIO
XWUOKOCTb BCacblBaeTCA B BEHO3HOM KOHLIE Kanunnspa.
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apTepHONIa BEHYIa

apTeEPHA KAIULa)p s BEHa
TKaHH

Puc. 57. MukpounpkynaTopHoe pycno

O6BMeH BeLecTB B MUKPOLMPKYMATOPHOM pycre npoucxoauT
nytem audcpysum, hunbTpaumm, NMHOLUTO3A.

XKungkoctb nnasmel, npoxoasa Yepes kanunnsapel, ycnesaet 40
pa3 NofnHOCTbI 0bMeHATbCS (B 1 MUHYTY 0BMeHuBaeTCcs NpyMepHoO
60 n xumpkocTn). Yepes cTeHKy kanunnspoB cBob6oaHo anddyHau-
pytot O,, CO,, ankoronb, Boga, COMM, Noko3a (MPOHULAEMOCTb
HWXe 4YeM y BoAbl B 2 pa3a). KpynHble MoneKyrbl MOryT NpPOXoanTb
Yyepes KanunnspHy CTEHKY NyTEM MUHOLIMTO3a.

Mo pasHbIM YacTaM Tena KpoBb pacnpegeneHa HepaBHOMEP-
Ho. Hambonee uHTEHCMBHOE KpoBOOOpalleHMe B Mo4vkax, MeyveHwu,
cepgue, rorioBHOM MO3re, 9HOOKPUHHBIX OpraHax. YBenuyeHue ak-
TMBHOCTW OpraHv3mMa COMpOBOXAAETCH yYBeNnnyeHneMm KpoBoCcHabxe-
HMs. MexaHu3m perynsaumm KpoBOCHabXeHus CBs3aH C U3MEHEHUEM
paboTbl cepaua n nepudepuyeckoro ConpoTUBIEHNS COCyaoB, T.e.
AnameTpa Mernkux apTepun n apTepuon.

Perynsaumsa kpoBsiHOro OaBneHWs OCYLLECTBSETCS Hewnpory-
MoparnbHo. LleHTpanbHasi HepBHas cucTeMa OKa3blBaeT CBOE pery-
nvpytoLLlee BNUsiHWE Yepe3 BereTaTuBHYHO HepBHYO cucTtemy. Cocy-
OOABUraTenbHbIA LEHTP, PEryNUPYIOLWMIA TOHYC COCYyOOB pacnosno-
)XEH B MpoJoNnroBatoM MO3re Ha AHe YeTBEepTOro MO3roBOrO Keny-
Jodka. LleHTp nmeeT gBa oTaena NpeccopHbIi U 4eNPECCOPHbIN.

MpeccopHbIN LEHTP MNofy4aeT uMmnynscbl oT GapopeuenTo-
poB (rp. baros gaeneHne), pacnonoxeHHbIX B MOMbIX BeHax. B pe-
3ynbTate 4ero npoucxoguT BO3bOyXOeHWEe MPEeCCOPHOro LEeHTpa U
nog OAevWCTBMEM CUMMATUUYECKMX HEPBOB MPOUCXOOUT CYXKEHWe ap-
Tepui 1 NOBbILLEHNE KPOBAHOIO OABMEHUS.
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[denpeccopHbIn LIEHTP nonyyaeT MMNyrnbCbl OT peuenTopos,
pacnonioXeHHbIX B Ayre aopTbl U KapOTUOHOM CUHYCe (pa3BeTBrie-
HWe COHHOW apTepun). B pesynbraTe yero npovcxoauT BO3OYyxae-
HWe OenpeccopHOro LeHTpa v nog AeNCTBMEM NnapacMnaTUYecKmx
HEepBOB MPOUCXOOUT paclUMpeHne apTepuii U MOHWXEHUE KPOBSAHOMO
OaBrieHus.

PeuenTopbl, pacnonoxeHHole B cocygax obpasyloT cocyau-
CTble pedriekcoreHHble 30Hbl.

CocynoasuratenbHbI LIEHTP HaxoaUTCA B COCTOSHUM MOCTOSH-
HOro Bo30yxaeHus, 4To obecneymBaeT TOHYC COCYOAUCTON CUCTEMDI.

CocynoaBuraTenbHbIN LLEHTP NONyvYaeT UMMYmbChbl Takke U oT
XeMopeLenToOpoB, KOTOPbIE pacnosioXeHbl B Ayre aopTbl N COHHbIX
apTepusix, a TaKkke B COCydax cepaua, ceneseHku, Haano4YeyHMKOB,
noyek. ATK peLenTopbl YyBCTBUTENbHLI K cogepxaHnto B Kposu CO,,
O, u gp. BeuecTtB. PasgpaxeHne aTMx peLenTtopoB, Bbi3biBAET MO-
BblLLEHME TOHYCA COCYAOB (MPECCOPHbIN LIeHTP).

CumnaTtuyeckaa HepBHasi CUCTEMA BbI3bIBAET CYXXEHue COo-
CydOB U CNOCcOOCTBYET MOBLILEHUIO KPOBSHOIO AaBneHus (CHmxaeT
KpoBoTOK). OgHako ee cocypocyxmBarowmnn adppekTt He pacnpo-
CTpaHsAEeTCHa Ha cocyabl FONTIOBHOrO MO3ra, cepaua, CKENETHbIX MbILLLY
N NErkux.

MapacumnaTnyeckas HepBHas cucTema Bbl3blBaeT pacLuu-
peHue cocynoB. LleHTpbl cumnatvyeckorn W MNapacuMmnaTu4eckom
HEpPBHOM CUCTEMbI KOHTPONMMPYIOTCSA COCYyAO0ABUraTeNbHbIM LLEHTPOM
npogonroBaToro Mo3ra.

CocypoaBuratenbHbI LLEHTP HAaXOOUTCH NOA BIIUSHUEM KOpbI
fGonbLunx nonywapuin. ATo NOATBEPXKAAETCS BbIpabOTKON YCIOBHbIX
pedneKkcoB M BIIMAHMEM 3MOLIMOHANBHOIO COCTOSAHUSA Ha KPOBSIHOE
OaBrieHve.

Takne xuMMmyeckue BellecTBa KakK FMCTaMWH, UNEPTEH3WH,
aLEeTUNXonvH, NpocTarnaHavHbl, OpaaukuHuH, atponuH, AT®, obna-
AaloT cocyaopaclumpsiowmM, a agpeHanuH, Ba3onpeccuH, OKCUTO-
LUWH, aHIMOTEH3UH, CEPOTOHMH - COCYAOCY>KMBAOLLMM OENCTBUEM (3a
WCKIMIOYeHMeM COCy4OB Mo3ra u cepaua).

B opraHuame Hapsiay C KPOBEHOCHOW CUCTEMOW MMeeTcsa u
cuctema nuMdaTUYeCKMX COCYAOB, MO KOTOPbIM BO3BpallaeTcsa B
KPOBb TKaHEBas XUOKOCTb.

Cucrtema numcoobpalieHus coctout us numdaTnyeckmx
KanunnsapoB, COCYAOB, Y3JIOB 1 MPOTOKOB (IPYAHOrO 1 LWEWHOTO).

JinmdaTtmyeckme kanunnsipbl 3aMKHYTble MMeKT 6OonbLIOK
anameTtp (10-200 mkm). Jlumcpatuyeckne kanunnspbl criensle, nu-
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WweHbl 6asanbHON MembpaHbl. VimetoT Gonblume wenu mMexay aH4o-
TenuounTamm B CBA3N C YéM, 0OnagaloT BbICOKON MPOHNLLAEMOCTLIO.
MmetoT pasHoobpasHyto dopmy (B BMAE nepuyaTtku) M CnocobHbl K
pacTspkeHuto. Jlumdpatuyeckne nocTkanunnsapbl UMEIOT KranaHbl.

Bce TkaHu npoHM3aHbl NMM@aTUYecKMMmM Kanunnsapamm, KOoTo-
pble 06pa3yloT ToH4Yanwy ceTb. CoeanHasack, Kanunnspbl obpasy-
0T Menkue nuMmdaTnyeckme cocyabl, a nocregHne donee KpynHole.

Mo xogy numdaTnyecknx CocyqoB pacnonoXeHbl numdartuye-
CKve y3nbl (Y KOpHS nerkux, B cknagkax bpbbkenku, nog koxen B 06-
nacTu nonaTok, B Naxy Ha Lee, BOKPYr rMoTkM 1 gp. mectax). B num-
haTnyeckmx ysnax 3agepKmBaloTCs MHOPOAHbIE YacTulbl pasnuyHble
BellecTBa M GakTepun. JiumdaTtnyeckne yanbl BbIMOMHAT (PYHKLMIO
Guonornyeckoro punbTpa.

B numdatuyeckmx yanax npoucxogut numcoumTonoas.

Mpn natonormm numdartuyeckme yanbel yBenudmsatoTcd. Mak-
podharn 3axBaTbiBalOT MHOPOAHbIE YacTuLbl U BakTepun, a numdoun-
Tbl BCTYMalT B KOHTAKT C aHTUreHamu, Nnocre 4ero npespallaroTcs B
nnasmartnyeckme KneTku, 1 NpoayumpyloT aHTUTena.

B cTeHkax Bonee KpynHbiX NuMgaTniecknx cocyaoB MMEKTCH
rmagKkoMbILIEYHbIe KNeTkn 1 knanaHbl. KpynHele numdaTnyeckme co-
CyAbl BNagatoT B rPyAHON U LWIENHBIN NUMAaTU4ECKUin MPOTOKM, KO-
TOpble B CBOIO 04epeAb OTKPbIBAKOTCS B NOfble BEHbI.

Numdpa (rp. lympha yuctas Boga) - Bcocasliasica B numda-
TUYECKMEe Kanunnsipbl TKaHeBas XuakocTb. Jlumdpa npegcrasnseT
cobon 6ecuBeTHYIO, NPO3pPaYHYH XNAKOCTb € NroTHocTbo 1,015,

B Hen copepxatca Genku (2-6%), HebemnkoBble as3oTcopep-
XKalue BellecTBa, NunNuAbl, FrKO3a, COMW, TOPMOHbI, (DepMEHTbI,
BMTaMWHbI, aHTUTENa.

Peakuuns numdbl wenoyHas (pH 7,5-9).

Mocne nprvema >XUPHOW NMULLM OHa CTAHOBUTCSH HeNpo3pavHou
- MOnoYHo-6ernoro ugeta. B numdaTtnyecknx cocyaax KiweyHuka, a
Takke rpygHoro numdartnyeckoro NpoToka HaxoAWTCs B3BEChb Kane-
nek xupa (XunomMmkpoHoB - rp. chylos cok+ mikros maneln - Menb-
Yavime 4acTuLbl PECMHTE3MPOBaHHbLIX TPUrNMLEpNaoB, Xonectepu-
Ha, dochonnuaos v rmobynMHOB, 3aKIMOYEHHbIX B NIMMONPOTENHO-
BYIO 060IIOUKY).

B numde rpygHoro npoToka cogepxuTtcst ot 5 A0 20 Thic./MMm°
NMM@OLNTOB N B HEOOMNbLLOM KONMMYECTBE FPaHYNOUNUTLI U MOHOL M-
Tbl. B nMMde OTCYTCTBYIOT 3pUTPOLIUTLI Y TPOMOOLIUTBI.

Jiumdba cnocobHa cBepTbiBaTbLCH, T.K. B HEW COOEPXMTCSH
(PUBPUHOreH.
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B ocHoBe Teopunm obpasoBaHus numdbl NeXuT unbTpaum-
OHHasa Teopus. ObpasoBaHvMe nuMdbl NPOMCXOOUT B pesynbTaTe
pasHULbl TMAPOCTaTUYECKOrO OABMEHNS] B KPOBEHOCHBIX Kanumnspax
N TKAHEBOW XXWUAKOCTW.

YBenuyeHue rugpocTatuiyeckoro aBneHns KpoBu B Kanunns-
pax cnocobcTByeT 0b6pa3oBaHMo NMMdbI, a NOBbILLEHNE OHKOTUYe-
CKOro JaBreHus NpensTcTByeT.

dunbTpaums KUAKOCTU U3 KPOBW MPOUCXOAMT B Ha4varbHOM
(apTepnanbHOM) KOHLUE Kanunnsipa, a BO3BpaLlaeTCsl OHa B KPOBb B
BEHO3HOM.

B aptepuanbHoM KoOHUEe kanumnnspa rugpoctaTndeckoe aas-
neHue coctasnget 30-35 mm pT. CT., @ B BeHO3HOM 10-15 mMm pT.CT.

OHkoTnyeckoe gaenexHune kposu 20 - 30 MM pT.CT.

Cvna dmnbTpaumm = rmgpoctatuyeckoe AaBrneHue (B apre-
pranbHOM KOHLE Kanunmnsipa) MUHYC OHKoTMYeckoe aasneHune (30 mm
pT.cT. - 20 mm pT.CcT. = 10 MMm pT.CT.). Cnna peabcopbumm = OHKOTU-
Yyeckoe OaBMNEHUE MWHYC rMapocTaTuyeckoe OaBMeHWe B BEHO3HOM
koHue kanunnapa (20 mm pT.CT. - 15 MM pT.CT. = 5 M™m pT.CT.). Ecrin
cvna cunbTpauun donblle cunbl peabcopbunn, To naet obpasosa-
Hve numdbl. B pesynbTate unbTpaummn XugkocTn 13 Kanunnspa B
BEHO3HOM €ro KOHLie OHKOTMYECKOe AaBeHne NoBbILLaeTCs.

Haunbonbliee konnyecTso numdbl obpasyeTcsa B neyeHu, 4To
nmeeT GonbLIOE 3HAYEHME AN TPaHCNopTa CUHTE3UPOBAHHbBIX B HEN
6enkoB. Y KOopoBbl 3a CyTku obpasyeTca A0 24 nMTpoB numdbl, a y
yenoseka 2 1.

CkopocTb ABmKeHUss NMMdbl o4eHb Hu3kasa 20-30 cm 3a 1 MUH.

PyHKUUU NUMdDbI:

1. OpeHaxHasa - yaaneHne n3 TkaHen n3bbITKa XXUOKOCTU.

2. 3awmTHas.

3. BosBpaleHune 6enkoB B KpoBb.

4. BcacbiBaHWe XUPOB M UX TPaAHCMNOPT.

dakTopbl o6ecneymBaroLwme ABMKEHNE NUMPbI:

1. Cunbl, cnocobCTByOLWME HENpPepbIBHOMY 00pa3oBaHuio
nMmdsbl (TMgpocTaTnyeckoe gaBrneHne Kposu).

2. PaboTa mbIwL 1 OpraHos.

3. Hannuue knanaHoB B nuMdaTtnyecknx cocyaax.

4. PuTMun4YecKoe coOKpalleHMeM CTEHOK rpyaHOro MpoTOKa.
OTOT NPOTOK Ha3bIBaOT BTOPbIM cepauem (MMmMdaTnyeckum).

5. OTpuuaTensHbIM faBneHvem B NreBparnbHON NONOCTU.
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Tema: ObixaHue

[bixaHue - COBOKYMHOCTb MPOLECCOB, B pe3ynbTaTte KOTOpbIX
npoucxoguT notpebrneHve opraHM3mMOM Kucropoga W BblgeneHue
yrnekucnoro rasa.

PasnuuatoT cneaytoLne atanbl AbIXaHUs.

1. BHewHee AbixaHue - 0OMeH BO3Oyxa MEXAy BHELUHEWN
cpenon 1 anbBeonamu nerkux.

2. Ondcdy3ua rasoB B nerkux - Kucrnopog noctynaeTr u3
anbBeor B KPOBb, @ YIMEKNCTIbIV ra3 U3 KPOBU B anbBEOSTbI.

3. TpaHcnopT ra3oB KPOBbIO - KUCIIOPOA TpaHcnopTmpyeTcs
OT NErkunx K TKaHSAM, a YrNeKUCbIA ra3 OT TKaHEM K NErkMm.

4. Onddy3nsa razoB B TKaAHSAX - KACNOPOA NoCcTynaeT 13 Kpo-
BW B TKaHW, a YrNeKUCnbIn ras n3 TkaHen B KpoBb. Anddyausa - oBu-
XEeHVe rasa B BMAE PaCTBOPEHHOro BeLlecTBa MO rPagueHTy KOH-
LeHTpauum

5. KnetouyHoe gbixaHue - notpebnexHve Kncnopoga knetkamm
W BblgeneHne yrnekucnoro rasa.

K opraHam gbixaHusi OTHOCSITCS BO3AYXOHOCHble NMyTU U
nerkue. Bo3gyxoHOCHbIE NMYTM COCTOSIT M3 MOMIOCTU HOCA, FOPTaHM,
Tpaxen, 6poHxoB U 6poHxuon. Crnmauctasi obonoyka nx BbiCTraHa
MepuaTtenbHbIM anutenveM (C 60MblWNM KONMYECTBOM PECHUYEK) U
OoKanoBMAHbIMKU KreTkamu, BblpabaTbiBatowMmMu cnm3b. B cTeHke
Tpaxeun 1 BPOHXOB NMEETCH XPSLLEBON OCTOB - KapKac.

BosgyxoHocHble nyTM HasbiBaloT "BpegHbIM" nnn "aHaTo-
MMYECKUM MEPTBLIM MPOCTPAHCTBOM", NMOCKOSbKY BO3A4yX, Haxo-
OSLNIACS B HUX He y4acTByeT B rasoobmeHe. Ero obvem y yenoeeka
coctaenseT B cpegHem 150 mn (unn 25-30% obbema apixaTenbHoro
BO34yxa).

B BO34YyXOHOCHbIX NYTAX NPOMCXOAUT COrpeBaHME U YBMNaXHe-
HMEe BO34yXa, OYMLLEHWE €ro OT MHOPOAHBIX YacTul M MUKpoopra-
H13moB. 3a 70 neT B nerkux yenoseka (ecnu Obl HE PECHUYKN) CKO-
nunock 6bl 5 Kr nNbinu.

B BepxHMX AbiXaTemnbHbIX MYTSX MMEKTCHA PeLenTopbl, OCy-
LeCTBMSLWMNE 3alnTHbIE pedpniekchl (Kalenb, YnxaHue). B cnnsu-
cTol 060oNoYKe HOCOBOWM MONOCTU 3aNOXeHblI OOOHATENbHbLIE peuen-
TOpBbI.

[MonocTb cpegHero yxa coeanHaeTCsa C rOTKOM NOCpeacTBOM
€BCTaxmeBbIX TPYD, OTKPbIBAOLLMMUCA BHYTPEHHUMM HOCOBbLIMU OT-
BEPCTUSIMU (XOaHbl), CMOCOOCTBYIOLLUMX BbIPAaBHMBAHUIO AaBIEHUS
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BO34yxa BHyTpy 6apabaHHOM NOMOCTU MO OTHOLLEHUIO K HapY>KHOMY,
4YTO npepoxpaHsaeT BGapabaHHyl0 MEepPenoHKYy OT MOBPEXOEeHUN npu
nepenagax aTMocepHoOro gaBneHus.

AHaTOMMYecKoe MepTBOE MPOCTPAHCTBO - MPOCBET BO3AY-
XOHOCHbIX MyTEN, B KOTOPOM HE NpoMcXoauT raszoobmeH. Cneposa-
TenbHO, 0O0bem BO34yxa, y4acCTBYHOLLEro B BEHTUNSAUMM anbBeon,
cocTtaBnseT okono 350 mn. 3TOT BO34yx BO BpeMs BOoXa monagaeT
B anbBeofbl U CMeLnBaeTca € rasoMm (BO34yxXOM), COCTaBMSAIOLLNM
DYHKLMOHAmMbHY OCTaTOYHYIO EMKOCTb.

INerkue cocTosiT U3 COEAMHUTENBHOW TKaAHW U NAPEeHXUMbI.
CoeamHutenbHasa TkaHb pa3gensaeT Kaxaylo JoN nerkux Ha bonee
Menkve AonbKu. MNMapeHxnma nerknx coctont 13 anbBeon (B Nerknx
yenoseka 300-500 mrH. guameTtpom 200-300 MKm).

Mopdonoruyeckon n YHKUMOHANBHON €AWHWULEN NEerkoro
ABMNsiETCA auuHyc (naT. acinus BMHorpagHas siroga). AUMHYC BKITHO-
YaeT pecnupaTopHyto BpoHxuony (amametp 0,5-0,7 mMm) u oTxogs-
LWMe OT Hee anbBeonsipHble XoAbl, 3akaH4YMBalOLIMECs anbBeonamm
(anameTp 0,2 - 0,3 mm). OauH auuHyc cogepxut 400-600 anbBeon.
12 - 20 auunHycoB hopMUPYIOT NErovHyto AonbKy. Mnowaab neroy-
HbIX aNbBEON Y YenoBeka cocTaBnseT Ao 150 m?

CTeHkn anbBeon COCTOAT M3 OOQHOCMOMHOrO, MIIOCKOro anuTe-
1S, NMeIoLEro ¢ HapyXHON CTOPOHbI 3NacTuyeckme BONOKHa, oby-
cnaenuvBaolLe 3nacTUYECKYo TAry nerkvx. T.e. Npu Bblgdoxe anb-
BEOJIbl BO3BpALLATCA B NepBoHayanbHoe nonoxexve. Npn Bolgoxe
anbBeorbl NOMHOCTLIO HEe crnagatoT bnarogaps HanmuMuuMio Ha BHYT-
PEeHHeW CTEeHKe NMOBEPXHOCTHO aKTWMBHbIX BeLecTB - cypdakTaHTOB
(dbocdponmnonpoTerHbl U nMnononucaxapuael), rmaBHbIMA U3 KOTO-
pbIX SABMAKTCA NEeuUTUHbI (BbISIBNEHO CBbIlIEe ABaAuaty dpakuui
3TUX BELLECTB).

CypdakTaHTbl CHUXKaKT NOBEPXHOCTHOE HaTsKeHUe U He Nnos-
BOMSIIOT NOMHOCTLIO CNagaTh anbBeonam nNpu BbIAOXeE.

CHapyXu anbBeosibl OKpYXXeHbl N'yCTOM CETbI0 Kanummnsipos.

OnuTtenuii anbBeon obpasyeT € 3HOOTENWEM KanunspoB
Nerknx asporemMaTvveckui G6apbep, NPenAaTCTBYHOLUA NPOHUKHO-
BeHUO BOMbLUMHCTBA BaKTEpUn N MHOPOAHLIX YacTuy, M3 BO3gyxa B
KpoBb. O6LLasi TONWMHA CTEHKM anbBEOs U KanumnnspoB COCTaBnseT
0,6 - 0,8 MmkM. Kpome TOro, B anbBeonax coaepxartcsi anbBeonsipHble
Makpodaru.
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Kanunnape:

AnkEeonAPHEIN
MelwoYex \

EpoHxuona

ANLBeONAPHEIN  Anpeeona
Nerounan BO3AYX
aprepua flerovHas

BeHa

Puc. 58. Cxema cTpoeHuns n KpoBOCHabXeHus aumHyca

DaD@ETeNEHEIE® myTH
HEEXHWE fbIXATENLHLIE TYTA

Hocoaas nonocte
678 9 10 P
HagropTaHHuw
1 My
11 HVGKHME e XTENHEE TYTH
2 ) Tpaxen
3 FNRaHmIE GROHXA
Ferime
12 |
45
Puc. 59. Cesi3b cpenHero yxa Puc. 60. BepxHue n HWxHMe
C HOCOITIOTKOMN BO34YXOHOCHbIE NyTH

AaporemaTunyeckmun 6apbep Bkntovaet: 1 - cypdaktaHT (3%
TonwmHel 6apbepa); 2 - uMTonnasma anbeeonouuTa | TMNa nnockue,
HenpaBunbHon dopmbl (95-97% noBepxHOCTW anbBeonbl); 3 - 6a-
3anbHas membpaHa (obLiaa gna anbBeonbl U Kanunnapa); 4 - aHgo-
Tenun kanunnapa; 5 - anseeonouunt Il Tuna, kybruyeckon dopmel (2-
5% noBepxHOCTM anbBeorbl), BbipabaTbiBaeT cypdakTaHT; 6 - uH-
TepcTuumanbHas coeanHuTenbHasi TKaHb NEerkoro.

CoeaumHutenbHas TKaHb NErkMx COAEPXUT MOMMMO Komnnare-
HOBbIX, MHOIO 3NTaCTUYECKMX BOJIOKOH, KOTOpble MpMOalT ferkum
9NacTUYHOCTb M ODYCNaBNMBAKT 3ANACTUYECKYKD TAry Nnerkux, T.e.
CNocoBHOCTb MErknx NPoTUBOAENCTBOBATb PACTSHKEHNIO. dnacTtuye-
ckasi Tdra Jierkmx sIBMsieTCH OCHOBHbIM (DaKTOpPOM, POPMUPYIOLLUM
oTpuuaTtensHoe AaBrieHne B MreBparnbHON.

CHapyxXu nerkme nokpbITbl CEPO3HOM 06ONOYKON - NNEeBpPON,
obpasoBaHHOM OBYMSA nucTkamu. BucuepanbHbIW (NerovHbin) nu-
CTOK MMOTHO MpuneraeT K NOBEPXHOCTU NErkoro, a napveTanbHbIN
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(MPUCTEHOYHbLIN) cpacTaeTcs C BHYTPEHHEN CTEHKOW rPYAHOM KIETKN.
[MapueTanbHbIA TUCTOK COCTOUT M3 Tpex 4acTen pebepHon, Aua-
dparmanbHoOn K cpefocteHHon. Mexay OBYMSA NMUCTKaMU MMeeTCs
LLeneBnaHoOe MPOCTPAHCTBO - MeBparibHasA NONoOCTb, 3anoSiHEH-
Has cepo3HOW XugkocTbio. brnarogapsa atomy oba nneeparnbHbIX
nMcTKa npoyHo cuennedbl. Kaxpgoe nerkoe Haxogutca B 060co6-
NEHHOM CEpPO3HOM MELLIKE.

MpocTpaHCTBO Mexay npaBbiM W NEBbIM FENKUM Ha3blBaeTCH
cpepocTeHueM. 34eCb HaxoauTca Tpaxes, cepaue, cocyabl U HEPBBI.

BHyTpunnespancHoe faeneHue (B CUIy 3nacTUYECKOW THAru
nerkux) Hwxe atmMocdepHOro npu Bblgoxe Ha 3-4 MM pT. CT., a npu
Baoxe Ha 9-10 mm pT. cT. [loaTomy npu BOOXE M BblOOXE pasMepbl
NEerkMx TOYHO CreayoT 3a pa3Mepamu rpyaHon knetku. Mpu rny6o-
KOM BOOXe OoTpuuaTenbHOCTb cocTaBnsaeT 11-12 mm pT. CT., a Npu
rnybokoM Bbl4OXE OTPMLATENbHOCTL COCTaBnNsAeT 2-3 MM PT. CT.

Bpox npoucxoout npu coKpalleHue HapyXHbIX Mexpebep-
HbIX MbILWL 1 MbiWy, gunadparmbl. MexpebepHbie MblILLbl NpUNoa-
HMMaloT pebpa, crnerka NoBopaYMBalOT MX BOKPYr OCU U OTBOAAT B
CTOPOHbI W Brepend, a rpyanHy - BHu3. B pesynbtaTte cokpaleHus
AvadparMbl Kyrnomn ee ynrnoLwiaeTcs, U onyckaeTcs B OplowWHyto no-
noctb. pn WMHTEHCMBHOM AbIXaHWM MPUHUMAKOT ydacTUe MblILLbI
rPyAHOMN 1 BPIOLLHON CTEHKMN.

Bbigox ocyuiectensieTcs naccusHo. NMpu paccnabnexHuun gbi-
XaTenbHbIX MbIWL, rPygHasa KreTka B CUIy CBOEW TSHKecTuM M ana-
CTUYHOCTU pebepHbIX XpsilLen BO3BpaLlaeTcsi B UCXOOHOE MoJioxe-
Hue. Mpu paboTe BbI4OX CTAHOBUTCHA aKTUBHBIM 32 CYET COKpaLLeHus
BHYTPEHHUX MEXPEeOEPHBIX MbILLLL U MbILLL, XUBOTA.

B 3aBMCMMOCTM OT TOro, CBSI3aHO M pacLUMpeHune rpyaHON
KNEeTKN MPEUMYLLECTBEHHO C MOAHATMEM pebep unu ynroLlleHnem
anadparmbl, pasnuyatT rpygHon (pebepHbili) 1 OGprowHoOn (aua-
bparmanbHbIN) TUN ObIXaHWS.

PaHblue cuntanochk, YTO Yy XEHLWUH npeobnagaeTt rpygHon, a
Y MY>XYUH OpIOLWHON TUN AbiXxaHus. Tun OblXaHWs 3aBUCUT OT BO3-
pacTta (C BO3pacTOM yMEHbLUAETCH NOABUXHOCTb IPYAHOW KNETKU) v
npodeccun. Y nuuy 3aHMMaroowmxcs uandyeckum TpyAOM U NesBLoB
npeobnagaet OPOLWHON TUM OblXaHus. Y XeHLWWH B nocregHne me-
cAubl GepeMeHHOCTV OplolHOe [AbixaHue 3aTpygHeHo. BprowHon
TN OblXxaHus Havbonee aEKTUBHBLIN T.K. MPU TakOM AblIXaHWUU
rnybxe  BeHTUNMpYIOTCA  nerkue  (OTKpbiBalTCA  pebepHo-
anadpparmanbHble CUHYChI).
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YacToTa gbixaTenbHbIX ABMKEHUN 3aBUCUT OT BUAa, Macchl
Tena, 13nNonorM4eckoro COCToAHMS, BO3pacTta 1 Nora XXUBOTHOTO.

YacToTa gpIXxaHus HEKOTOPbIX XXMBOTHbIX 3@ 1 MUH: nowagb 8-
16, KpynHbI poraTtbii ckoT 12-25, cBuHba 10-18, ko3a 12-16, Kypuua
18-34, cobaka 14-24, pbida 12-30, mbiwb 200. O6bI4HO YacToTa Obl-
XaHus B 4-5 pa3 MeHbLLEe YacTOTbl CepAEYHbIX COKpPALLLEHWUN.

YacTtoTa AbixaHusa y B3pOCIoro YenoBeka B Nokoe pasHa: 16 -
20 y MyX4uH, 16 - 24 y xxeHwumH, y geten 20 - 30, y rpyaHbix 30 - 40
1 HoBopoxaeHHbIX 40 - 50 ABXKeHMn B MUHYTY. YacToTa AbixaHus y
cnoptcmeHa 6-10.

Ouddysns rasoB npoucxoaut BCrneacTBUE pasHOCTM napuu-
anbHOro AaBneHus, M3 obnactu Gonbliero AaeneHus B obnactb
MEHbLLIETO.

cxaroe
nerxoe
CTeHKa
rpyAHOR
Knevku \\
BO3AYX
nocrynaer.
yepe3s \
noepex-
fexvne 4 &
8 rpyuko\
Knevke, 1
Cxuman
nerkoe

/
reMoTopaKkc (Kposb

Auadparma 8 NneBpanbHOM NONOCTH)

Puc. 61. NMHeBMOTOpakc

MapumanbHoe faBneHne - 370 YacTb obLiero gaBneHus ra-
30BOM CMECH, NPUXOASALLErocs Ha OO0 TOro UM MHOrOo rasa.
Hanpumep: npn atmocdepHoMm gasneHun 760 mMm pT. CT. ”
cofepxaHuu kucrnopoga B atmocdepe - 21% napumnansHoe aasrie-
HWe KMcrnopoaa CoCTaBUT:
760 MM pT. CcT. - 100 %
X MM pT. CT. - 21 %, X = (760 - 20,94):100 = 159 mm™ pT. CT.
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BasanbHas membpaxa == Aaporemariieckuii Ba3sanbHas MembpaHa
anbBEONb! apbep Kanuanspa

MHesmoumT | nopsaKa A OKa1s 12w , PO, 40mmpr.cr.

PCO, 46 mm pT. CT.

Anbseona ———
/
- SHpoTenuit kKanuanapa

PO, 100MMprT.cT. \ |
PCO, 40 Mmpr. cT. ‘

———————————— puTpoumt
(O (kpacHas kpoBsHas knetka)

N Kanunnap
KneToyHoe aapo II
J PO, 100 mm p.cT.

O6wan HasanbHan — PCO, 40 Mm pr. cT.
memBpana T

Puc. 62. MazoobmeH B nerkmx

Kucnopopa tpaHcnopTupyeTcsi B OCHOBHOM B XMMUYECKU CBS-
3aHHOM COCTOSIHUM C remorfiobMHoOM (OKCMremornobuH) M TOMbKO
2-3% B pacTBOPEHHOM COCTOSIHMM. bonblias yacTe yrrnekucrnoro
rasa (80%) TpaHcnopTupyeTcs B Buae rmgpokapboHaTta HaTpusa (B
nnasme) v rmgpokapboHarta kanuvs (B aputpoumntax), 10% B cBA3aH-
HOM C reMornobuHom coctosHuK 1 nuwb 10% B dmn3nyeckn pacTBo-
peEHHOM BUAE.

AbixaHune - camoperynupyoLwuiics npouecc, Beayllee 3Hade-
HVYe B KOTOPOM MMeeT AbiXaTerbHbIA LLeHTP, PacrofioKeHHbIl B pe-
TUKYNsipHOM chopMaumMmu npofoniroBatoro mMosra, B o6nactn AgHa
4YeTBEPTOro MO3roBOro xenygoyka (ycraHosun H.A. Mucnasckui).

Tabnuua 3 - CoctaB BObIXaeMOro, anbBEONSAPHOrO U BblAbl-
xaemoro Bo3ayxa, %

[a3 Baobixaembin AnbBeONsApHbIN Bbiabixaembin
0, 20,94 14,20 16,30
CO, 0,03 5,20 4,00
N, 79,03 80,60 79,70

ObixaTenbHbIi LEHTP COCTOMT M3 LeHTpa BAoxa (MHcnvpa-
LuuM) 1 LeHTpa Bbigoxa (3kcnvpauumn). B BepxHen yactu Baponuea
MOCTa HaxoAWUTCS LIEHTP NMHEBMOTAKCUM, KOTOPbIN KOOPAUHMPYET
[eATenbHOCTb LIeHTPOB BAOXa M Bblgoxa. Bo Bpems Booxa OH BbI3bl-
BaeT BO30yXAeHWe LeHTpa Bblgoxa W HaobopoT. [bixaTenbHbIn
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ueHTp obnagaet aBTomatuen. OH MocbinaeT MMMyNbCbl K MOTO-
HerpoHaMm AuacparManbHOro HepBa U MeXxpebepHbIM HepBawm,
HEeMpOHbl KOTOPbIX PACcMONOXeHbl B NepegHux porax 3-4 LWenHoro
CerMeHTa u rpyaHoM oTAene CMHHOIo mMoa3ra.

Mpy BOOXe OT peLLenTopoB, PacnonoXeHHbIX B anbBeonax, no
Gnyxgarowemy HepBy MMMNYNbCbl NOCTYNAKT B AbIXaTeNbHbIA LEHTP,
B pesynbTare npoucxoauT TOpMOXeHue Baoxa (NMpu Bblaoxe - Top-
MOXXEHUe BblgoXa).

Tabnwuua 4 - MNapunansHoe AaBneHne (HanpshXXeHue) rasos B
opraHu3me, Mm pT. CT.

AnbBeo-
r Bobixae- . | BeHosHaga | ApTepuans- | TkaHeBas
as 5 NAPHBIN
MbIl BO34YX KpOBb Has KPOBb | >KMOKOCTb
BO34YyX
0, 159 100 [—>40 95 —>» 20
CO, 0,3 40 47 40 <«+— 60
N, 595 573 573 573 573

Ha rnybuHy n 4actoTy ObixaHuWsi OKasbiBaeT BrMSHME Kopa
OonblKMX Nonywapun (3MOLMOHaNbLHOE COCTOosiHME, Gonesble OLLy-
LLIEHUSs, NPeACTapTOBOE COCTOSIHUE).

FlymopanbHas perynsauusa OCYyLIEeCTBNSETCA B pesynbTate
HaKoMmneHus ABYOKUCKU yrnepoga, BOAOPOAHbLIX MOHOB, U CHUXe-
HWUS codepxaHus Kucnopopa, (TMNoKcWs) B KPOBM, YTO OKasblBaeT
nNpsiMoe BO3EeWCTBME Ha AblXaTelbHbIN LEeHTP Unu vepes xemope-
uenTopbl (pacnonoXeHHble B KapOTUMAHbLIX CUHYCax W CTeHKe AOyru
aopTbl), YTO MPUBOAMT K BO3DYXAEHUIO ObIXaTENbHOrO LEHTpa U
YCKOPEHUIO puTMa AdbixaHusd. [NoaresepxaaeT rymoparnbHylo peryns-
uuio onbIT Ppenepuka ¢ NepekpecTHbIM KpoBOOOpaLLeHnem y cobak.

Y nnoga nerkue He (PYHKLMOHUPYIOT, N ra3o00MeH Npomucxo-
OWT 4Yepes3 MNynoyHble KPOBEHOCHble cocydbl. Jlerkne HaxogaTcsa B
cnaBweM coctosiHumn. lpu poxaeHunM obpbiBaeTcs MynoBuHA, YTO
NPVMBOANT K PE3KOMY MOHWXKEHMWIO HaNPsPKEHWUst KMcrnopoga U ObicT-
poMy HakonneHuto B kpoBu CO, 1 gpyrux npogykTtoB obmeHa, KOTo-
pble BO30Y>XaatloT AblXaTemNbHbIA LEHTP.

Mpun nepeom Booxe pebpa NoOgHUMAOTCS BBEPX U B CTOPOHbI U
UX FOMNOBKU (PUKCUPYIOTCS B COOTBETCTBYIOLLMX SIMKaX MO3BOHKOB U
BEPHYTbCA B NpeXHee MOonoXeHue oHW He MoryT. [MoaTomy nerkue
OCTalOTCH HECKOMbKO PaCTSHYTBIMU.

Mpu norpyxxeHun nop soay Ha kaxable 10 MeTpoB AaBneHue
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noBbilaeTca Ha 1 atm. Ha rmybuHe 100 meTpoB gaBneHune cocTa-
BuUT 11 aTMocdep. Npu Takom JaBneHun B KPOBM M TKaHSIX YenoBeka
pacTBopsieTca 6onbLIOe KONMYECTBO ras3oB, Cpean KOTOpbIX OCOBEH-
HO OnacHbIM SBMsieTCA a30T (Tak Kak OH HaxoguTcs B OOMbLIOM KO-
NNYECTBE M HE MOXET MCMOMb30BaTbCA TKaHAMW opraHuama). A3oT
XOPOLLO pacTBOPMM B XUpax v nimnovgax, no3ToMy HakannmBaeTcs B
6OnNbLLOM KONMYECTBE B MO3ry U HEPBHbIX CTBONAX.

Mpu BbiCTpoON AekoMnpeccum (T.e. Nepexoae OT NOBbILIEHHOIO
AaBreHnst K HopMarnbHOMY AABIEHMI0) MPOUCXOAUT BblAeneHue ra-
30B B XWAOKOCTAX M TKaHsIX opraHuama u obpasyetcs 6onbLuoe Komnu-
YeCTBO ra3oBbIX Ny3bIpbKOB (3hdeKT WwamnaHckoro). My3blipbku Knc-
nopoga 6bICTpo noTpebnaTca TkaHaAMM K ucyesatT. ObpasoBas-
LuMecs My3bIpbKM a3oTa 3aKynopuBaloT Kanunnspbl, YTO NPUBOOUT K
HapyLweHunio kpoBoobpalleHuss (KeccoHHas 6ones3Hb). [lpn aTOoM
BO3HMKalOT 6onm B cycTaBax, FOMOBOKPYXXEHME, pBOTa, OAbllka U
notepsi co3HaHusl. Ipn NOCTENEHHOM CHUXEHMMN OaBMEHUs a3oT Bbl-
BOAMTCS Yepes Nerkme Hapyxy.

B HacTosiLee Bpemsl Npy NorpyxeHun Bogonasa Ha 6onbLuyto
rnmybuHy as3oT 3aMeEHSIOT reniMeM, KOTOPbI NOYTM HepacTBOPUM B
Boae. JliobuTenbckoe norpyxeHne Ha cxaTtom Bo3gyxe He Gonee 45
M (ana xkeHwuH He 6onee 20). TexHuyeckoe norpyxeHuwe Jo 66
METPOB.

Puc. 64. bapokamepa

dpugalBUHr - HbIPSHUE NOL BOAY C 3a4EepXKKOW AblXaHusl.
Tak B LBenyapuu MNetep Konat cmor npoeecTtun nog Bogon 6e3 Bo3-
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ayxa 19 MuHyT 1 21 cekyHay. Y XeHwuH bpasnnbsHka Kapon Maep
yctaHosuna pekopg 10 mona 2009 roga 18 muHyT 32 cekyHabl. Mo
YCMOBMSAM COPEBHOBAHMSA MOXHO BOOXHYTb KMcnopoa ns 6ansnoHa 3a
10 MMHYT OO NorpyXeHus.

B HacTosiLLee BpeMsi BCEMUPHO NPU3HaHHLIN pPeKopA Morpyxe-
HVUA Ha rmybuHy 6e3 akBanmaHra NPUHaAONEXWUT XWUTEMI0 KHSXecTBa
Monako MNbepy ®pona. 6 nions 2004 roga oH onycTUncst Ha rmyouHy B
123 meTpa, npussasas k cebe 28-knnorpamoBsbIn rpy3. Ha noBepxHoCTb
OH NoaHMMarcs NocpeacTBOM COOCTBEHHBIX PYK M MacT Ha Horax.

Camoe rnybokoe B Mupe norpyxeHue 6e3 akBanaHra ocylie-
cteun aBcTpuel NepbepT Huuw, ero pekopa coctasun 214 MeTpos.
Pekopa norpyxeHus ¢ akBanaHrom npuHaanexut dopaHuy3y lacka-
nto bepHabe (5 nona 2005 roga). CnoptcmeH meHee Yem 3a 10 mu-
HyT onycTuncs Ha rmyouHy B 330 meTpoB. BmecTe ¢ Tem, obpaTHoe
BCNNbITVE 3aHAMNO Y Hero noyTn 9 Yacos.

[aBneHve Hag ypoBHeM mopsi paBHo 760 mMm pT. cT. (T.€e. 1
atM.) B BepxHux cnosx atmocdepbl AaBreHWe yMeHbLlaeTca U co-
OTBETCTBEHHO C 3TUM CHMXaeTCHA napumanbHoe AaBreHue K1Cropo-
na. Ha Bbicote 3000 M aTmocdepHOe OaBreHne ymeHbluaeTcs Ha
1/3 n coctaBnseT 510 mm pT. CT., Ha BbicoTe 6000 m - Ha 1/2 - 380
MM pT. CT. 1 Ha BbicoTe 9000 M oHO cHuxaeTcsa Ha 2/3 - 200 mm prT.
cT. Ha BbicoTe 3000 m 4yenoBek 4yBCTByeT cebsa yaoBneTBOpUTENb-
HO. Y Hero ycunvBaeTCsi BEHTUNAUMS NErkmx, yCKopseTcsi KpoBoob-
palleHune, a 4Yepes HEeCKONbKO YacoB yBeNMUYMBAeETCH coAepXaHue
remornobuHa.

Mpu nogbeme Ha BbicoTy 4000 - 6000 M CHWXaeTca Hanpse-
HVMe Kucnopoga B KpoBM (FTMMOKCEMMS) 1 BO3HMKAKOT PacCTPOMCTBO
hr3monornyeckmx MyHKLMN (ropHasa 6onesHsb).

Puc. 53. OBepect
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OBepecT ([xomonyHrma) pacnonoxeH B Mmanasx Ha rpaHu-
ue Henana n Tubetckoro aBTOHOMHOro panoHa (Kutain), CeBepHas
(rmaBHas) BepwunHa (8848 M) pacnonoxeHa Ha Tepputopumn Kutas.
Ha BepwuHe [)XomonyHrMbl cuna Betpa go 200 km/4, n Temnepary-
pa Bo3ayxa HO4Ybl MoHWXkaeTca ao —60°C.

Tabnuua 5 - IlameHeHve AaBneHusl B 3aBUCMMOCTU OT BbICOTbI
Ha[ ypoBHEM Mops

BbicoTa Hag ypoBHEM MOpS, [laBneHue, Mm pT. CT.
0 760
3000 510
6000 380
9000 200
15000 80

Ha Beicote 15000 m gasnenve Bo3ayxa pasHo 80 mm pT. cT. B
3TUX YCNOBUAX Aaxe NpW AbIXaHUW YUCTbIM KMCNOPOAOM (C MOMO-
Wb KMCNOPOAHOro Mpubopa) napumanbHoe AaBreHve B anbBeo-
NAPHOM BO34yXe 3HAYUTENbHO HWXE HOPMbI U He obecneynsBaeT go-
CTaATOYHOro NOCTYMIEHNS KMCNopoaa B KpoBb. [1oaToMy nNpu nonetax
B cTpaTtocdepe Heobxoanmbl repMeTuyHble KabuHbl NN MHAUBUAY-
anbHble repMeTudeckue ckadaHapbl, B KOTOPbIX NogOepKMBaeTcs
HOpMarbHOEe JaBrieHueE.

OCco6eHHOCTU AbIXaHUA Y NTULL:

1. Het guadpparmsbl (passuta oyeHb cna6og.

2. Hebonblwune nerkve (06bem y kyp 13 cm”).

3. Hanmune BO3OyXOHOCHbLIX MELLUKOB, BbIMNSYMBAHUS KOTOPbIX
NMPOHMKAKT B BbIPOCTbI TpybOuaTbix kocTen. O6bEM BO3QYXOHOCHbIX
meLukoB y Kyp coctasnsieT 130-150 cm®. Y Ty weitHble, nepegHe-
rpyaHble, 3agHerpygHble, 1 OplolHble BO34YXOHOCHbIE MELUKU nap-
Hbl€, MEXKITIO4MYHbIE, CINBAKOTCH B OAMH HEMapHbIN MELLIOK.

4. [IBonHOe AbixaHue (Npu BOOXe BO3OYyX UAEeT Yepes nerkue B
3agHue BploLLIHbIE U TPyaHbIE MELLKW, a NPY BbiAOXe Yepe3 BO3BpaT-
Hble OPOHXM CHOBa NOCTYNaeT B Nerkue).

5. HeT nero4Hown nneBpbl (Nerkue nNpo4vyHO NpPUKPENseHbl K
pebpam).

6. BOox M BblAOX OCYLLECTBASAKTCA 3a CYET aKTMBHOIO Mbli-
LLIEYHOrO COKpaLLEHWUS.

7. ObixaTenbHasa napeHxuma nerkux npeacraBneHa cnenbiMu
BblpOCTaMu, 06pas3oBaHHbIMK CTEHKaMy NapabpoHXOB (BO3QYLUHLIMU
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Kanunnsipamu), KOTopble OKPY)XEHbl COeANHUTENbHOW TKaHb U 06-
pa3ytoT BOPOHKMW.

8. Bbicokuin ypoBeHb obMeHa BewecTB. ObWmin o0beM gbixa-
TenbHOWM cUCTEMbl Y NTUL B 3 pa3a bonblue, YeM Y MIIEKONUTaLLUX
TaKOW e XMBOW Macchbl.

Puc. 65. Bo3gyxOHOCHbIE MELLKM NTULY

YacTtoTa AbixaTenbHbIX ABWXEHUA 3aBUCUT OT BMAa, mMacchbl
Tena, U3MONoOrnMYecKoro COCTOSHMS, Bo3pacTa M Moria XXMBOTHOTO.
YacToTy AbixaHus onpeaenstoT y XKMBOTHbIX CreAyoWwMMn Crnoco-
6amu: no aBMXKeHUo pedep M MbILLL, XXMBOTA; C NOMOLLbIO (POHEHAO-
ckona no wymam B 06riacTv Tpaxeu v nerkunx; No ABMXeHUIo Bo3ayxa
BO BpeMs BblAoxa (MOAHOCS ThINIbHYO CTOPOHY KUCTWU PYKM K HOCY
XXWBOTHOTO).

[ns onpegeneHnst XXM3HEHHOW €MKOCTWU nerknx Heobxoaumo
B3ATb CyXOW CMUPOMETP YCTaHOBWUTb €ro CTPernky Ha Homb. [poTte-
peTb MyHAWTYK cnupToMm. Hoc 3axartb nanbuamu. Ctod cgenatb
rnybokmMn BOOX WM B3SB MYHALUTYK CMMPOMETpa B POT NPOM3BECTU
MaKCMMarnbHbIN BblOOX.

KnsHeHHast eMKOCTb Mnerkux y yenoBseka 3aBUCUT OT BO3pac-
Ta, pocTta, nonma u dusmyeckoro passutus. Ero BenuuumHa moxet
ObITb onpegerneHa No AaHHOMY 3MMMPUYECKOMY YpPaBHEHWIO: Ans
MyxuunH XKEJT = 2,5 « pocT (M); ans xeHwuH XEJT = 2,3 « pocT (Mm).

XusHeHHasa emkocTb nerkux (XKEJ1) - makcMmanbHbI 06beM
BO3yXa, KOTOPbIN MOXHO BblJOXHYTb NOCIE CaMoro riybokoro Booxa.
YKunsHeHHasi eMKOCTb ferkux COCTOMT U3 AbIxaTenbHoro obbema, pe-
3epBHbIX 0ObEMOB BOOXA M BblAOXa B OTNM4YME OT ObLLen eMKoCTH, B
€e COCTaB He BXOOUT OCTaTOuYHbIN 00beM Bo3ayxa. O6beM KU3HEHHON
€MKOCTM NErkMx y YernoBeka CocTaBnseT B cpegHemM 3-5 nuTpos.

ObixaTenbHbIM 06beM - BO34yX, KOTOPbIA BAbIXaeTcA Mnpu
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cnokonHoMm Baoxe. O6bem 3TOro Bo3gyxa paBeH y 4dernoeka 0,3-
0,6n, y nowaawn 5-6 n, koposbl 4,5-6 1.

Pe3sepBHbLIN 06beM BOoOXxa, UM AOMOMHUTENbHBIN BO34YX -
MaKCMMarnbHOE KOMNMYECTBO BO34yXa, KOTOPOE MOXHO BAOXHYTb MO-
cne obblMHOTMO BOOXA; Yy 340POBOrO YernoBeka OH COCTaBnseT B
cpegHem 1,5 nutpos.

Pe3epBHbIN 06beM Bblaoxa, Uy pe3epBHbIN BO34yX - Mak-
CYManbHOEe KONMMYECTBO BO3yXa, KOTOPOE MOXHO BblIAOXHYTb NOcne
0bbI4YHOro BblgOXa. Y YernoBeka OH cocTaBnseT B cpeaHeM 1,5 nut-
pos, y nowaaun 10-12 nuTpoB, y KOPOBbI 5-7 NUTPOB.

OcTaTo4YHbIN 06BLEM JNerkux, UM OCTaTouHbIA BO3AyX - TO
KONMMYecTBO BO3AyXa, KOTOpPOEe OCTaeTCsi B NErkux nocrne Makcu-
ManbHOro BblgoXxa. Y 4enoBeka OH cocTaBmnsieT B cpegHem 1-1,5
nuTpos, y nowaan 10 nuTpos.

O6wan eMKOCTb NEerkux - KONuM4ecTBO BO34yxa, codepxa-
Lieecs B NeErkux B KOHLE MakCUmarnbHOro BAOXa, OHa paBHSiETCH
CYMME XXW3HEHHOW EMKOCTU N OCTaTOYHOro obbema.

Pwuc. 66. CnupomeTpsbl

®PyHKUMOHaNbHasA OCTaTOYHasA €MKOCTb Jerknx - obbem
BO3yxa, OCTalLWUNCA B FerkMx nocne CrnokoWHOro Bbigoxa, B ee
COCTaB BXOAAT Pe3epBHbIi 0OBbEM BblAOXa U OCTATOYHbIN OOLEM
nerkux (OCTaToOYHbIN BO3OYX).

lMokasaTenem BEHTUNALUUW TNErkux SBASETCHS MWUHYTHbIN
o6bem AabixaHua (MO[) - T.e. KONMYECTBO BO34yxa BObIXaemoro
(vnn BblgbIXaemoro) 3a OfgHY MUHYTY. MUHYTHbIN 0ObeM AbiXxaHus
paBeH MNPOM3BEOEHUNIO AblXxaTeNbHOro obbemMa Ha 4acToTy [Apblxa-
TEnNbHbIX OBWKEHWA.

OpHako 3TOT nokasaTternb HeJOCTaTOYHO XapakTepu3yeT ad-
hEeKTMBHOCTb ObIXaHUSA, NOCKOMbKY YacTb BO34yXa Haxodswascs BO
"BpeAHOM MPOCTPaHCTBE" He y4yacTBYET B ra3oobmeHe.

Hanpumep: Onpegenute MUHYTHbBIA OOBbEM JNIErOYHOW BEHTU-
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NAuuKM y OBYX YenoBeK, ecnv nepBbi 3a OgHY MUHYTY AenaeT 10
OblxaTenbHbIX ABMWKeHUn, a BTopon 20. O6bem AbixaTernbHOro BO3-
ayxa paBeH cootBeTcTBeHHO 600 1 300 mMn. MUHYTHbLIN 0ObeM Abl-
xaHusi 6yaet paseH y nepsoro 10 « 600 mn = 6000 mn, a y BTOporo
20« 300 mn1 = 6000 mn.

6,000 BAOX

5,000

EMKOCTL
BAOXA

PeaepsHblid 06bEM

-5A0%A HI3HEHHER

MKOCTb NErKMX

4,000

3,000

D0UaA eMKOCTD NErKMX

ObiXaTensHbli

5
£ 2,000 Pe3epBHbIit 0B BEM
& OB LEM BHIAOKE
g
= YpOBEHE
5 1,000 makcimansHoro —/ t S OYHKUMOHANEHER BhHIOOX
o OCTaTOuHBI OCTATOMHER EMKOCT
o) BbIAOXa Sl
0 |

BpemAa
Puc. 67. [bixaTenbHble 00beMbl 1 EMKOCTU NErkux

O6bem "MepTBOro NMpoOCTpaHCTBA" COCTaBNSAET Yy 4enoBeka
npumepHo 150 mn. C yyeToM aToro o6beMa, BO3a4yx, NpoLLeLnii Ye-
pe3 anbBeoflbl NerkMx COCTaBUT (anbBeonsipHaA BEHTUNALUMSA). Y
nepsoro vernoseka 6000 mn — (150 mn « 10) = 4500 mn, a y BTOpoOro
6000 mn — (150 mn + 20) = 3000 mn. Takum obpasom, bonee acpdek-
TUBHbIM OygeT AbIxaHue npu MeasieHHoOM, HO ryOoKOM AbIXaHuu.

Hopma obbema Bo3gyxa Ha yenoBeka 2 Mm%/, Ecnn komHaTa
pasMmepom 4 M * 4 M =16 M” , TO AN 2 YenoBeK 3TOro Bo3dyxa Ao-
ctaToyHo Ha 10 yacos, ansa 3 4Yenosek Ha 6,66 yacos, Ansa 4 yeno-
BEK Ha 5 yacos.

[na onpepeneHus cteneHn OOHOBNEHUS BO3gyxa B Jerkux
npyM OQHOM BAOXEe pacCYMTbIBAOT KOI(PULMEHT NEeroyHom BeH-
TUNALMMK - T.e. OTHOLWEHME 0Obema BAbIxaeMoro Bo3gyxa K anbBeo-
NAPHOMY, BbIpaXX€HHOE B NPOLIEHTAX.

Hanpumep: Mpu o6beme AbixaTenbHOro Bo3dyxa Yy YenoBeka
500 mn B anbBeonbl nerkmx noctynut 500 mn — 150 mn = 350 mn.
AnbBeonspHas nopumsi BO3gyxa COCTOUT U3 OCTaTOYHOroO 1 peseps-
Horo (dyHKUMoHanbHasa octatoyHas emkocTs) 1000 mn + 1500 mn =
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2500 mn. Takum 0b6pa3oM KO3IPULNEHT FIErOYHON BEHTUMSILMN CO-
ctaBut (350 mn : 2500 mn) « 100 = 14,0 %.

Takum obpasom, Npu BAOXe Bo3gyx 06HoBnsieTcs Ha 1/7 YacTb.
B pesynbTraTe HU3KOM cTeneHu OOHOBIEHUSI BO3dyxa COCTaB rasa B
anbBeofax AOCTaTOYHO MOCTOSHHBIN U AaxXe Npy PU3NYECKOW Harpys-
Ke He MPOoMCXOoauT PEe3Koro nepenaga ero XMMm4eckoro coctasa.

KucnopoagHas eMKOCTb KpOBM 9TO MakcMMarbHOEe KONMYeCTBO
Kncnopoaa, KoTopoe MoxeT ObiTb cBsizaHO 100 mMn KpoBu npu eé
nonHom HaceiweHun. Macca rpamm-monekynsl 0, = 22400, a ogHon
nonunenTugHon uenu remornobuHa 16400. Otcioga 1 r Hb Teopetu-
yeckn MoxeT npucoeanHutb 1,36 mn O,. OgHako dakTuyecku ata
BenunuymnHa coctaenseT 1,34 mn. Kaxagele 100 mn kpoeu cogepxat 20
MIT KMcropoda, T. €. KUCIoOpOoAHasi eMKOCTb apTepuaribHON KpOBU
paBHa 20 06beMHbIM MpoLEeHTaMm.

Tema: NuweBapeHue

MuweBapeHune - npouecc paclensnieHns CroXHbIX OpraHnye-
CKMX coefmHeHu (6enkoB, XMPOB U YrneBodoB) A0 NPOCTbIX COeau-
HEHWW, NULLIEHHBbIX BUAOBON CNELUNMUYHOCTN N CMOCOBHbIX K BCAChl-
BaHWIO U UCNOSMb30BaHNIO OPraHN3MOM.

ButamuHbl 1 MUHEparnbHble BeLLLECTBa ycBamBakOTCA OpraHus-
MOM B HaTMBHOM (naT. nativus BpOXXAeHHbI, HEU3MEHEHHbIN) BUAE.

MvwesapeHue BkNoYaeT creayroLLme npouecchb:

1. MexaHu4eckue (M3MeHeHMe pa3mMepoB, MIOTHOCTU, KOHCK-
cTeHuum).

2. ®usnko-xmmmyeckue (HabyxaHue, pacTBopeHue noj gew-
cteueM xenyu, HCI).

3. Buonornyeckue (PepMeHTaTMBHBLIN TMAPONN3 CMOXHbIX
OpraHM4yeckux coeAnHEHU - NONMMEPOB A0 NPOCTLIX - MOHOMEPOB).

PYHKLUM OpraHoOB nuLieBapeHus:

1.CekpeTopHas - BblpaboTka U BblAeneHne COKOB CoaepKa-
LLUMX NULLEeBapUTENbHbIE (PEPMEHTHI.

2. MoTopHas - npuHATME, M3MernbYeHue, nepemMelunBaHue,
NPOABMKEHWE NULLM 1 yAaneHne He nepeBapeHHbIX OCTaTKOB.

3. BcacbiBaHue (abcopbums) - nepexod BoAbl U MPOAYKTOB
pacLienneHus B KpoBb U nUM@y.

4. OKCKpeTOpHas - BblAeneHne KOHeYHbIX NPoAyKTOB 06mMeHa
BELLECTB U3 BHYTPEHHEN cpefbl opraHmM3mMa.

5. CuHTe3 BMTaMuHOB, OenkoB, NMNMAOB, YreBOAOB C y4a-
CTMEM MUKPOOPraHN3MoB.

6. MHKpeTOpHas - BbipaboTka rOPMOHOB PErynvpyroLInX Cek-
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peumio NULLIEBAPUTESIbHBIX COKOB (racTpWH, CEKPETUH, XONeLnCTOKM-
HUH 1 ap.).

Buapbl nuwesapeHus:

1. BHyTpUKneTo4HoOe - 3axBaTbiBaHNE U NnepeBapuBaHue nu-
LW BHYTPWU KMNETKM 3a CHET BHYTPUKNETOYHbIX pepMeHTOoB. NuHoum-
To3 M cparounTo3 (y NpPOCTEMWINX, NENKOUUTbI MMAEKOMUTAOLUX).
Pasnnyatotr uutonnasmaTtuyeckoe, 3a cdeT PEPMEHTOB uMTOMNas-
Mbl, U BHE NnasmaTuyeckoe B CrneunanuampoBaHHbIX BHYTPUKIETOY-
HbIX NONOCTAX (BaKyomnsix) ¢ ydactmem pepMeHTOB NM30COM.

2. NonocTHoe (BHEKNETOYHOE) - B MOJIOCTU XErNydOYHO-
KMLLEYHOro TpakTa 3a cyeT (PepMEHTOB MULLLEBaPUTENbHbIX COKOB.

3. MpucreHo4yHoe (MembpaHHOE) - nepeBapvBaHuWe nuTa-
TENbHbIX BELLECTB Ha MOBEPXHOCTU CMM3UCTOM OBOMOYKM TOHKOro
oTAena KuweyHuKka 3a cyeT hepMEeHTOB CTPYKTYPHO CBA3aAHHbLIX C
MeMOpaHo.

4. BHewHee - y naykos, b6aktepui, monniockoB. bakrepun
BbIOENSAT (PepMeEHTLI B Ccpeay, a 3aTem nornowaiT obpasoBaBLLn-
ecsi MOHOMEDbI.

5. KonnekTtuBHoe - y nyen, TepMUTOB.

6. CumMbuoTmnyeckoe - y XBayHbix OakTepum n npocTenLume.

OCHOBHbIM MEeTOAOM MccnegoBaHnA PYHKLUUIN OpPraHoB nuLle-
BapeHus asnsietcs MaBnoBckasd UCTynbHas METOAMKa, NO3BONSA0-
Wasa nosly4ymTb YUCTbIN XKEeNYAOYHbIA N KALLEYHBIN COK, a Takke Bbl-
BeleHWe MpPOTOKOB NuLLeBapuUTenbHbIX Xenes. [mcTtoxumuyeckas
MeToauKa MO3BONSAEeT YCTaHOBUTbL HanuuvMe onpeaeneHHblx dep-
meHTOB cnmancton XKT. [na pernctpaumm cokpaTuUTenbHOW Oes-
TenbHocTn XKKT npumeHsitoT 6annoHorpadudecknii MeToa, paguno-
TeneMeTpuUYEeCKnii, peHTreHONornyeckun n ap.

MeTtopa aHrnoctomun (rp. angeion cocyq + stoma oreepctue) -
n3yyeHue coctaBa KpoBu nputekatowen n ottekawowen ot XKKT. K
CTEHKe KPOBEHOCHOTO COCYAa NPUKPENIAOT TOHKYI0 MeTanm4yeckyto
TPYOKy, @ APYro KoHeL, NoAwwmBaloT K koxe. [nsg B3sTUS KPOBU B
TpyOKy BBOOAT mrny.

MeTog MeuyeHbIX aTOMOB (BBe4EHME PaaVNOaKTUBHBIX W30TO-
MOB) NO3BONSAET OMNpPeAenuTb CKOPOCTb BCaCbiBaHUS U pacnpegere-
HWe NUTaTenbHbIX BELLEeCTB.

Fonop - owyuieHne, BbI3biIBAEMOE BO30YXKOAEHUEM MULLIEBOrO
LeHTpa.

MuwieBoM UEHTP - KOMMNEKC (PyHKUMOHANBHO B3aMMOCBS-
3aHHbIX cTpykTyp LHC, perynupylowux nuieBoe noseaeHne n Ko-
OpPAVHUPYIOLIUX AeATEeNbHOCTb NULLIEBApPUTENBHOIO TpakTa.
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MuwesBon LeHTp NpeacTaBneH oTAenamu Kopbl 6omblwnx no-
nywapuii, obpasoBaHNAMN MMONYECKOW CUCTEMbI, PETUKYNSAPHON
dopmaumen (cTeona mosra), rmnoranamycom, NpogorrosaTelM MO3-
rom u gp. otaenamm LIHC.

LleHTpomM olylieHua ronoda U HacbIWeHUs ABnsaTca fapa
runotanamyca. PasgpaxeHve natepanbHoOW obrnactu runotana-
MycCa BbI3blBaeT YCWUMEHHOe noTpebneHne kopma, a pasgpaxeHue
BeHTpaMeAnarnbHbIX OTKa3 OT MULLN.

Bos3byxaeHne COOTBETCTBYIOLMX LEHTPOB runotanamyca
OCYLLECTBMNAETCA 3a CYET HEPBHbIX MMMNYMbCOB MOCTynawLWwmux OT
JKKT 1 rymopanbHbIX pasapaxuTenen.

OCHOBHbIMK  TymoOparnbHbiMU  (hbakTopamu,  Bbi3biBAOLWUMHU
YyBCTBO r0f104a, SABMSATCHA YPOBEHb [FHOKO3bl, CBOOOAHBIX XUPHbIX
KMCIOT, aMUHOKMCIOT, meTabonuToB (kncnotel umkna Kpebca y nno-
TosaaHbIX 1 JDKK y xBayHbIX) B KPOBW, a Takke CHUXEHWe 3anacos
nuTaTenbHbIX BELLECTB B OpraHn3mMe.

XKaxpa (owyLieHve noTpebHOCTb XMBOTHOrO B BOAE) BO3HU-
KaeT B pesynbTaTe CHWXEHMS 3anacoB BOAbl B OpraHu3me v Hapy-
LWeHMN HopMarnbHoro cooTHoweHusa mexay H,O n NaCl. Mpu xaxage
YMeHbLUaeTCsl NOTOOTAENEHNE, NOSBNSAETCA CyXOCTb BO PTY, CHUXa-
eTcsa Anypes, NoBbILWAeTCs TemnepaTypa Tena, yyawaeTcs gbixaHue
n cepauebuerne.

OuwyuieHne xaxabl NPOMCXOAMT B pe3ynbTaTe pasgpaxeHus
OCMOpEeLENTOPOB B rmnotanamyce, MexaHopeLenTopoB CIM3NCTOM
pTa, a TaKkke COOTBETCTBYIOLLMX PELIENTOPOB B KPYMHbIX BEHAX.

K opraHam nofnoctu pta oTHOCATCS ry6bl, WeKn, OeCHbI, 3yObl,
TBEpAoe n Markoe Hebo, A3bIK N CKIOHHbIE Xeresbl.

KpynHbli poraTbli CKOT 3axBaTblBaeT TpaBy (CeHO, CuUmoc)
A3bIKOM, MOKPbITEIM OCTPLIMW OPOroBeBLUINMMKU cocoyvkamu. Koposa
yOepXvBaeT TpaBy Mexay pe3LamMu HWKHeEW YenocTun u 3ybHon nna-
CTMHOW Pe3LOBON KOCTM BEPXHEWN 4emntocTu u obpbiBaeT ee pbiBKOM
ronosbl. KoMG1kopM KOpoBa MOXET 3axBaTblBaTb rybamu.

OBubl 3axBaTbIBaOT TpaBy NOABMKHOW pa3fgBOEHHOW BEPXHeN
rybon n a3eikom. TpaBy ob6pesatoT pesuamu.

JNlowaan 3axBaTbiBalOT TpaBy MNOABWKHbIMKU rybamu, 3aTem
UKCMPYIOT pe3uamMm 1 pesknm ABVXKEHWEM FOJIOBbl BHWU3 UMK B CTO-
poHy oTpbiBatoT. pu NoegaHun 13 KOPMYyLLKM nowaib nonb3yeTcs
A3bIKOM.

CBWHbM, 3aXBaTbIBAOT KOPM NPY NOMOLLM 5i3biKa U ry0.

Boay (nowaau, XBayHble U CBMHbM) NbIOT, OMyckas B Hee Co-
MKHYTble rybbl, C HEOONbLUMM OTBEPCTUEM, U HACACLIBAIOT XXUOKOCTb
Gnarogaps 0TBEOEHMWIO HUXKHEWN YeroCTh U a3blka K FNoTKe.
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XKeBaHue - mexaHuyeckas obpaboTka kopma. XKeBaHue - pe-
bNEKTOPHbIV aKT M MPOUCXOOUT MpU pasapakeHuu peuenTopoB Mo-
nocTu pTa.

Kopm gpobutcst n nepetupaeTcs KOpeHHbIMKU 3yGamu Bnaro-
Aaps OBWXKEHUIO YeriocTen B BepTUKanbHOM 1M OOKOBOM Harnpasne-
HuW. LleHTp, perynupytownii paboTy XeBaTemnbHbIX MbILL, pacrnono-
XXEH B MpOAonroBatoM MO3ry (4aCTb NULLEBaApPUTENbBHOrO LiEHTa, a
BbICLUME UHCTaHLUN B runoTanamyce un kope 6onbLlinx nonywapun).

Y KOPOB MpU XEBaHUN HXKHSS YENoCTb ABMXETCS TO BMEBO,
TO BMPaBO OTHOCUTENbHO BepxHen yentoctu (T.e. BOKOBblE OBUXE-
HUSA HWXKHEWN YentocTn). XKeBaHne OAHOCTOPOHHEE C NepuoanyecKkum
YyepegoBaHMeM CTOpPOH. Bo Bpemsa mepBoro nepexeBbliBaHMS KOPM
namenb4yaeTca cnabo (go yactuy 1,5 cm). )KuBoTHble 3arnatbiBatoT
enBa cchopmumpoBaBmincs kom. O6bIMHO kopoBa coBepluaeT 15-30
eBaTenbHbIX ABWKEHUA. [Mpu KOpMIEHUW 3epHOM 3HauvMTenbHasi
YyacTb 3epeH nonagaeT B pybeu B uenom suge. bonee TwarensHo
KOpM W3Menb4YaeTcss BO BPEMS OTPbIrMBaHMS W MepeXeBbiBaHUSA
XKBaYKM.

JNowaan nepexeBblBalOT KOPM TLaTenbHO. XXylOT Ha ogHon
CTOPOHE YEmNCTEN U MEHSAIOT CTOPOHbI C BOMbLUMMKW MHTEpPBanamm
(4epe3 30-60 mMuHYT). Ha kaxayto npoOrnovYeHHy Mopuuio OHWU CO-
BepwatoT 30-50 xxeBaTenbHbIX OBUXKEHWMN.

CBUVHbW Mpu NoegaHMM NMOTHOrO KOpMa Ha Kaxayr nopuumio
3atpaymBatoT 30-35 xeBaTenbHbIX ABUKEHUN.

MnoTosiaHbIE XUBOTHBIE MOYTU HE NepexeBbiBatoT nuiy. OHK
OTpe3atloT 3ybamu Kycku Msica U MpornartbiBatoT UX.

FnoTtaHue - aKkT pedrekTopHbli. LieHTp rnoTaHns HaxoauTca
B MpogonroBatoM moa3ry. pu kacaHuu nuuieBbiM KOMOM Heba, oc-
HOBaHMA (KOPHS) A3blka UMK TMOTKU pasgpaxaroTca peuenTopsbl, oT
KOTOPbIX MO A3bIKOrNIOTOYHOMY HEPBY MMMYMbCbl MOCTYNAKT K LiEH-
Tpy rnoTanusa. OT gaHHoro ueHTtpa adypepeHTHble UMNynbChbl (Mo
BOMIOKHaAM NOABbA3bIYHbBIX, TPONHUYHBIX, A3bIKOMMOTOYHbIX 1 Bnyxaa-
IOLLIMX HEPBOB) MOCTYNAKOT K MbILLLIAM MOSIOCTU pTa, MMOTKW, rOpTaHu,
niwesoaa.

MuweBon KOM Npu OBWKEHUWN NepeceKkaeT ObixaTeNbHble ny-
TW, OOHaKo, He nonagaeT B Hux. B a3y rmotaHusa msrkoe Hebo,
NOAHMMAsACh, NPUKPbIBAET BXOA B HOCOMMOTKY (XOaHbl), a Hagrop-
TaHHUK (Mo AaBnEHWEM KOPHSI s13blka) MepeKpbiBaeT BXOA4 B rop-
TaHb. [MvweBo kOM ObLICTPO MPOTANKUMBAETCS B HWDKHME OTAENbI
rMoTKK, a 3aTEM B BOPOHKOOBpa3HOEe paclumMpeHme nuesoaa.

Kak Tonbko KOMOK MWLM nonan B rroTKy, MPOUCXOAUT COKpa-
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LLieHMe nepeaHnx OyXeKk MSrkoro Heba, 4To He NO3BONAET BEPHYTLCS
KOMYy B MonocTtb pTta. lNpu cokpalleHMn MbILL, FOTKU NULLEBON KOM
NnpoTankMBaeTCs B NULLIEBOL.

Bo Bpems rnotaHusa gaBreHue B rMOTKE Pe3KO MOBbILAETCS U
OTKpbIBAETCS MMOTOYHO-NMULLEBOAHLINA COUHKTEP.

MpoaBmxkeHne NULLIEBOrO KOMKa BAOSb MULEBOAA OCYLLECTB-
ndaetca 6narogapst paccnabneHunio Mbllil, BnepeaM KoMka M cokpa-
LLEeHNIo nX no3aaun. B wenHom YacTu nuweBsoaa Mbillubl MONEpPeYHo-
nonocaTble, a B OCTanbHbIX y4acTkax rnagkue.

Bo Bpems rnmotaHus gpixaTenbHble OBWKEHUSA 3a4epXXNBAKOTCS.

Mpy npoxoxaeHun nNULM MO NULLIEBOAY pa3gpaxaloTcs pe-
LenTopbl, Bbi3biBaOLWMe pednekTopHoe paccrnabneHve kapavanb-
HOro cdomHKTEpa (NPOMYCKALWLEro NULLLY B XKenyaok).

CnoHa - ceKkpeT CNioHHbIX Xenes. B nonocte pta BnagawT
NPOTOKN 3-X Nap KPYMHbIX 3aCTEHHbIX COHHbIX Xerne3 - OKOJoyLu-
Hble (50% cnioHbl), nopgyentocTHble (10%) M noABA3bIYHbIE
(2-3%) . Kpome aToro B cnnamcton ob6onoYkn NoanocTy pra uMmeeTcs
OOonbLLIOE KONMUYECTBO MESKUX MPUCTEHHBIX Xemnes - ryoHble, A3bIY-
Hble, HeGHbIe, WweYHble (35 % BceW CrioHbl).

PasnuyaioT cnusncTtble (BbipabaTtbiBatolime BA3KyH, 6oraTyo
MYLIMHOM CIOHY) 1 cepo3Hble (BbipabaTbiBaloLME XUOKYIO, BOASA-
HUCTYHO CIIOHY) XeNe3uncTble KNeTKu.

B 3aBMCMMOCTU OT COOTHOLUEHUS 3TUX KMNETOK pasnuuyaroT
CNU3UCTbIe, Cepo3Hble U CMelUuaHHble CITIOHHbIE XXenesbl.

K cnuanctbiM OTHOCAT >kenesbl Heba, LEeK U KOpHS S3blka
(MpucTeHHble).

K cepo3HbIM - OKOMNOYLLUHbIE U Xene3bl BOKOBbIX MOBEPXHOCTSX
A3blKa.

K cMmellaHHbIM - MOAYerntocTHas, noabs3bldHAs U Kenesbl
cnmaucTom ryb.

CnoHa npeacraBnseT cobon BA3Ky0, 6ECLBETHYIO XUOKOCTb
¢ nnoTtHocTbio 1,001-1,009 wenoyHon peakuun. OHa cogepxmt 99
% (98-99,5 %) BOAbI.

B cocTtaB cntoHbl BXOASAT MYUMH (rnukonpoTens, obycnaenu-
BalOLWMIA BSA3KOCTb), NU3oumMm (dhepMeHT Mypammgasa, obnagato-
Wnn dakTepuumngHbiM gencTBmeM (0COGEHHO MHOTO y MIOTOSAHbIX),
6enkun (6enkn nnasmbl, UMMYHOTNOBYNNHBI, PEPMEHTbI), aMUHOKMC-
NOTbl, aMMUakK, MOYEBMHY, MOYEBYIO KUCMOTY 3NEKTPOSUTbI (KaTuno-
Hbl Na, K, Ca, Mg- u anuonsl HCOs, CI, H,P0, u gp.). CnioHa co-
OEepXuT amunasy u manbTa3sy, paclennslme Kpaxmar, 4EKCTpu-
Hbl M ManbTO3Yy OO MOKO3bl. Y YenoBeka B CrHe coaepxutca 2/3
OopraHn4Yeckmx BeLlecTB U 1/3 MUHepanbHbIX.
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®DYHKUUMN CNIOHbI

. Paamsryexune kopma.

. PopmMupoBaHue 1 npornaTbiBaHUe NULLIEBOrO KOMa.

. BaktepuunagHasa n ges3nHdbuymnpyowas.

. DKCKpeTOpHasi.

. KpoBoocTaHaBnuBatoLee gencreue.

. DKCTparnpoBaHne BKYCOBbIX BELLECTB KOpMa.

. ®epmeHTaTMBHas.

. BytbepHasa (perynauusa KMCNOTHO-LIENOYHOr0 paBHOBECHUS,
HenTpanuayeT n3bbITOYHYIO KUCITOTHOCTD).

9. TepmoperynsitopHas.

10. BawutHasa (ocBoboxaeHne OT MHOPOAHLIX HE MULLEBbIX
BELLLECTB).

Ocob6eHHOCTU CMIOHOOTAENEHNA Y KBaYHbIX:

1. ObunbHoe cntoHooTaenenue 90 -190 n.

2. HenpepbIBHBIN (CNOHTaHHLIN) xapakTtep cekpeumn. Okono-
YLIHbIE Xene3bl BbIOENAT CrOHY HEMPEPbLIBHO, YBENWYMBAs €€ BO
BpeMs eabl U XBa4dku. TO 0OYCNOBMEHO HAaNUYMeM B Npeaxenyakax
XUMycCa, KOTOpbIM pasgpaXkaeT MexaHo- N XeMOopeLLENTOpbI.

3. Bbicokas weno4HocTh (8,1-8,8)

4. Bonblwoe copepxaHue BukapboHatoB (0,6-0,8%), docdo-
pa, SNeKkTponuToB, asoTcoaepxalwmx sewecTts (36 Mr% M3 HUX MO-
yeBUHbI 20-25 Mr%).

5. OTcyTcTBME HEPMEHTOB.

6. Hn3koe NOBEPXHOCTHOE HaTsPKEHNE.

7. Hannune ButamnHa C.

ONO PR, WN -~

Puc. 68. CntoHHble Xeneabl
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Ocob6eHHOCTU CrnoHOOTAENEHUA Yy nowanen

1. CnoHa BbigensieTcs Nepuoanyeckn (Co CTOPOHbI KEBAHNS).

2. KonunyecTtBo cekpeTmnpyemon crntoHbl o 40 .

3. CnabouienoyHas peakuus (pH 7,3-7,5).

4. CopepxaHne hepMeHTOB He BbICOKOE.

Oco6eHHOCTU CNOHOOTAENEHUA Y CBUHEN

1. CntoHa BblaensieTcst nepnoanyecku.

2. Konun4yecTBo cekpeTupyemomn crntoHbl Ao 8 n (npu noegaHum
cyxoro kopma ao 12 n, a BnaxHoro 3-4 n).

3. CnabouuenoyHas peakuus (pH 7,2-8,4).

4. Bbicokas ammnonutnyeckas akTMBHOCTb.

CnroHooTaeneHne - pednekTOpHbIA akT, KOTOPbIN OCYLLECTB-
naeTca nog BnusiHUEM Ge3ycrnoBHbIX (M3 MOMOCTU pTa) U YCIOBHbIX
(B, 3anax MuLM, MECTO KOPMIIEHUS 1 Bpems) pasapaxeHui. LieHTp
CMIOHOOTAENEHNSA pacrnonoXeH B NpogonroBatom Moare. AddepeHT-
Hble (YyBCTBUTENbHbIE) UMMYIbChI MOCTYNAKT B LEHTP CIOHOOTAENE-
HUst No TporHudHomy (V napa), nuueBomy (VII napa), Asbikorno-
ToyHowmy (IX napa), bnyxapatowemy (X napa) HepBam.

V3 CnoHOOTAENUTENBHOIO LIEHTPa K CIOHHBIM Xeresam nM-
MynbCbl NOCTYMNAKT MO CUMNATUYECKMM Y NapacuMnaTM4eCKUM HeEpBaM.

Cumnatnyeckue HepBbl, UHHEPBUPYIOLLME CITHOHHBIE XEne3bl,
otxogdat ot |I-IV rpyaHoro cermeHta CnMHHOrO Mo3ra M MayT K
BepxHeMy LWeWHOMy (KpaHuanbHoOMy) raHvrnuio. llog BnusiHuem
CYMMNAaTMYECKOW CUCTEMBI BbIAENAETCSA Maro CrntoHbl, HO OHa GoraTa
opraHmyeckumun BellectBamu. Mog BnusiHMEM napacuMnaTU4ecKon
HEepPBHOW CUCTEMbI BblaenseTcs O0nbLIoe KONMMYECTBO XUOKOW BOASI-
HWCTON CIHOHbI C MarnbIM COAEPXXaHNEM OpraHM4YecKnx BeLLEeCTB.

MogyentocTHble M NOABA3bIYHbIE XEne3bl WHHEPBUPYHOTCSA
nuueBbIM HepBOM (OapabaHHasa CTpyHa BeTOYka 3TOro HepBa), OKO-
NOYLWHbIE Xenesbl - TPOMHUYHbLIM (YLUIHO-BMCOYHbBIA HEPB BETOYKA
3TOro HepB.a).

BoneBble pasapaxeHus, CTpax, THeB, TOPMO3AT CEKPELINIO CIHOHbI.

XapakTtep ceKkpeuun 1 COCTaB CrOHbl 3aBUCUT OT KOHCUCTEH-
U1K 1 coctaBa Kopma. Ha cyxyto nuiyy BelaensieTcs 6onbLue CrtoHbl,
yem Ha BnaxHyt. lNpyn BBeOEeHUM B POT OTBEPraeMbiX BeELLECTB
(peyHoM MNecok, pacTBOp KMCMOThI) BblgensieTcs Oonbluoe Konuye-
CTBO Xuakon (6edHOM OpraHNYecKMMM BELLECTBAMU) CIIOHBLI (OT-
MbiBHasi). Mpu KopmneHun nuwiern OGoraTtor kpaxmarnom B CrHOHe
yBENUYMBAETCS COAEPKaHNEe aMmnasbl.

M3 menkux kenes crioHa OTOENseTcs HenpepbiBHO, Npefo-
XpaHssi CrIM3UCTYI0 pTa U FMOTKM OT BbiCbixaHusl. Bo BpeMsa npvema
KOpMa CeKpeuusi CrioHbl pe3ko yBenuyuaetca. [pu gocrtatovHomn
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cune pasgpaxeHus CrHOOTAENeHNe HacTynaet vepe3 1-3 cekyH-
abl, npu cnabown yepes 20-30 cekyHa. CntoHooTAeNneHne Npogoska-
€TCH B TeYeHMEe BCEro BpEMEHW Noka AeNCTBYET pasapaXKuTerb.

XKenyook - gBnseTca BaXHbIM OpPraHoM MULLIEBAPUTENBHON
CMCTEMBbI 1 BbIMOMHSAET cneayowme pyHKunm:

1. Pe3epByapHasi (HakonmeHne nueBom Macchl).

2. Xummnyeckas (HCI) n oepmeHTaTnBHas nepepaboTka nuLm
(mencuH, XMMOo3uH, nunasa).

3. Ctepunusaums nuweson maccol (HCI).

4. MexaHudyeckasn nepepaboTka (pasbaBneHue cnusblo u ne-
pemeLLVBaHMne C Xenyao4YHbIM COKOM).

5. BcacbiBaHue (Boaa, conu, caxap, ankoronb v T.4.).

6. OQHOOKPUHHAsA (racTpWH, CEPOTOHUH, MOTUINH 1 Op.).

7. OKckpeTopHas (BblgeneHve M3 KpoBWM B MOJIOCTb Kenyaka
amMMmnaka, MO4YEeBOW KMCMNOThI, MOYEBMWHBI, KpeaTUHWHA U Ap.).

8. BoipaboTka aHTnaHemuueckoro cpakrtopa (daktop Kactna),
6e3 KOTOpOro CTAHOBUTCH HEBO3MOXHbIM BCacblBaHME BUTaMuHa
B1,, HeOOX0AMMOro ANA HopmarnbHOro remonoasa.

PasnnyaloT ogHokamepHble (NPOCTble U CIIOXHbIE) U MHOMO-
KamepHble xenyakn. OgHoKaMepHbIn NPOCTON (NNOTOAOHbLIE XUBOT-
Hble) B Cnn3mcTon obonoyke nmeeT xenesbl, BolpabaTbiBaoLLme xe-
nyaoYHbIn cok. OaHOKaMEPHbIV CITOXHbIA (Nowagwn, CBUHbMW) B Crn-
31MCTON 0BONOYKE MMEIOTCH YYaCTKM, NIULLEHHbIE Xenes.

- . a‘ 5 n
Puc. 69. Xenygku: A - cobaku; b - nowaaun; B - cBuHbY; T -
»KBaYHbIX
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Xenypok (rp. gaster, gastor) MycKynuCTbIi MELLOK, Haxoas-
LLUMIACA Mexay NULWEBOAOM 1 KuweyHnkom. CTeHKa xxenyaka coctomT
N3 Tpex CINoeB: CEePO3HOro (HapyXHOro), MbIWEYHOro (cpeaHero
COCTOSLLEro M3 MpPOJOJSIBHOTO, KPYroBOrO W KOCOro Cosi FhagKkux
MbILLIL) U CAU3UCTOro (BHyTpeHHero) cnoes. Ha 1 MM Xenyaka no
100 >kenesuncTbIX KNeTok. B cnmaucton obonoyke nmetoTcs xenesbl,
COCTOSILLME M3 IMaBHbIX, 0OKNagoYHbIX U 40OABOYHbIX KIETOK.

naBHble kneTkn BbipabaTbiBalOT hepMEHThI, 0OKNago4HbIe
(mapueTanbHbIe) CONsHY KACNOTY, Ao06aBOYHbIe cnu3b (pH cnuan
7,8-8,4).

Tabnvua 6 - CooTHOLEHWE Xenyaka, TOHKOro U TONCTOro Ku-
weYHuka, %.

Otgen KopoBa Jlowagp CBuHbA
Kenygok 70 10 30
TOHKU KNLLEYHUK 18 30 35
ToncTbIN KNLLEYHWUK 12 60 35

B kapowanbHoWn 30He (BXo4 B XenydoK) umeroTcs pobaBou-
Hble KneTkW, B pyHAanbLHON (4HO Xernyaka) rnaBHble, OOKNaaou-
Hble 1 [OGaBOYHbIE, B NUNOPMYECKON (BbIXOA M3 Xenydka) rna.-
Hble 1 06aBO4HbIE KIETKM.

XenynoyHbin cok - 6ecuBeTHas NPo3payHas >XUOKOCTb KUC-
now peakumn (pH 0,8-1,2), cogepxut 99-99,2% BOAbI, NNOTHOCTb
1,006-1,009, kncnoTtHocTb 0,45-0,6%. »KenygoouHbIn COK coaepXut
OpraHu4yeckme n HeopraHuveckue BelecTtsa. M3 opraHmyeckuii 6en-
ku (pepmeHTbl), nonunenTnabl, aMMHOKUCIIOTbI, KpeaTH, MOYEBMHA,
MOYeBas KMCNoTa, MOMoYHas kucrnoTa u ap. 13 HeopraHnyeckmx co-
naHas kucnota, katnoHsl (Na*, K, Mg*™, Ca™), anuonsi (CI, HPO,
S0,, HCO3).

PepMeHTbI XXenyao4yHoro coka

1. MencuH - BbipabaTbiBaeTcsl B HeakTMBHOM hopmMe B BuAe
nencuHoreHa, akTMBUPYETCs COMSHOW KMCNOTOM (MpW STOM Mnpouc-
XOAUT OTLWENneHne nentuaa, cogepxallero apruHuH). Cumtaercs,
YTO MEnCUHOreH SABNAETCS CMECLIO HECKOSbKMX NenTuaas, u3 KoTo-
pbix 0bpasyeTcsa ABe rpynnbl nencuHos: nencuH-1 (pH ontumym 1,8-
2,2) n nencun-1l (pH ontumym 3,0-3,5). NencuH BbI3bIBaET rmaponma
nenTuaHbIX ceasen 6enka. MNpyn 3Tom 06pa3yloTCa B OCHOBHOM MO-
nvnenTugpl, 0T4ACTU HU3KOMOMEKYNsApHble nentuasl U HebonbLloe
KONM4eCTBO aMWHOKMCHOT.
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2. XMMO3MH (CbIYy>XHbIi (DEPMEHT, PEHHWH) NO CTPYKTYpe Xu-
MO3VH 630K K nencuHy-1, Ho B OTnM4YMe OT MencuHa AenNCcTBYeT B
CcnaboKMCMoN UM HewTpanbHOW cpefe. XMMO3WH BbI3bIBAET CTBO-
paxuBaHue OernkoB monoka. [log ero BNMSHWEM pacTBOPUMEBIN Oe-
NOK MOMOKa Ka3ewHoreH, B NpucyTcTeum moHos Ca™’, nepexoaut B
HepacTBOPUMOE COCTOSIHME M MpeBpalaeTcsi B kaseuH. XUMO3WH
SIBNSAETCH 3aKBACKOW MpU CbipOBapeHuu.

3. XKenyno4yHasa nunasa (pyHKUMNOHMPYET B OCHOBHOM Yy MO-
NoAHsKa B MOACOCHbIN Nepuod) pacliennsetT B OCHOBHOM 3MYyrbri-
pPOBaHHbIE XNPbl MOMOKA, 40 MMUUEPUHA U BbICLLNX XXUPHbIX KACMNOT B
Kncnowm cpege.

4. XXenaTnHasa - rugponmayeT 6erok coeanHUTENbHON TKaHu
XenaTuH.

Ponb HCI xxenygo4yHoro coka:

1. AKTMBMpPYET NENCUHOreH.

2. Co3pgaeT Kncny peakumio cpefpbl, B KOTOPOW akTUBHbI BCe
hepMeHTbI Xenygo4HOro coka.

3. CnocobcTByeT HabyxaHuo 1 aeHaTypaunm 0enkoB.

4. baktepuumngHas. lNogaengaeT pasBntTve MUKPOopbI,
npegoTBpaLLaeT rHUIMOCTHbIE MPOLECCHI B XKenyake.

5. PacTBopeHune HEKOTOPbLIX MUHEPATTbHbBIX BELLECTB.

6. CnocobcTByeT BblpaboTke cekpeTnHa B 12 NEPCTHON KULLIKE.

7. ObecneunBaeT nunopuyecknn pednekc (packpbiTue nuno-
puYYeCcKoOro cuHKTEPa M BbIXOH, Xenyao4yHoro xumyca B 12 nepcrt-
HYIO KULLIKY).

LleHTp perynsaumm cekpeuun XenyaoyHoOro coka pacrionoXeH B
npogonroBaTtoM Mo3are. PasnuyaloT HepBHYIO M rymoparnbHyo ¢asbl
perynsumMm cekpeuun xenyaodHoro coka. HepeHasi casa nogpasge-
naetcsa Ha 6e3ycrnoBHOPENEKTOPHYIO 1 YCIIOBHOPEMIEKTOPHY!HO.

Be3sycnoBHopednekTopHasa hasa npoucxoaut B pesyrnbTare
pasgpaxeHus peuenTtopoB nonoctn pra. o addepeHTHbIM NyTam
(A3bIYHbBIN, A3BIKOTMOTOMHbIN HEPB M AP.) pasgpaXeHusi NoCcTynawT B
npogonrosaTbin Mo3r. M3 npogonroBatoro mosra WMMynbCbl MO
OnyxgatrowemMy HepBy MOCTynalwT K WHTpamypanbHbIM TaHrvMam
CTEHKM Xxenyaka. OTa ¢asa HaunHaeTcs y 330charoToMMpoBaHHOM
(rp. oisophagos nuweBog + tomé paspes, pacceyeHue) cobakun ve-
pe3 5-6 MUHYT nocne npuema kopma u anutcsa o 40 MuHyT. 37O
nogTeepxagaetcsa onbitamu W.I. MNaBnosa ¢ 33odaroTamMmpoBaHHON
cobakon «MHUMOE KOPMSIEHUEY.

Mpu nepepeske Bnyxaatowwero Hepea (BarotToMus aHat. ner-
vus vagus obnyxpatowuin HepB + rp. tome paspes, pacceyeHue) y
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930(haroTamMpoBaHHOW CoGaKkM CeKpeLusi XenygoYyHOoro coka npe-
KpaluaeTcsi.
CuvmMnaTnyeckne HepBbl TOPMO3AT CEKPELIMIO XKEMyA04YHOrO CoKa.

Puc. 70. 93odarotommpoBaHHasa cobaka ¢ pmcTynom xenyaka
Puc. 71. Cobaka ¢ n3onumpoBaHHbIM ManeHbKUM Xerya04YKOM
no W.MN. MNMaenosy

YcnoBHopednektopHaa ¢asa npoucxoguT B pesynbraTte
pasgpaXkeHusi LEHTPOB Kopbl GoNbLIMX NOnywapun Yyepes 3putenb-
Hble, CrnyxoBble U OBOHATENbHbIE aHanu3aTopbl. Cekpeuus xeny-
OOYHOro coka HauymHaeTcsa obbl4HO OO Havana npuema kopma. Cok,
otgenuelmica Takum nytem, W.I. lMaBnos Ha3san "3ananbHbiM".
MpogonmkutenbHOCTb 3ToM hasbl 1-2 yaca. XKenygouHbl COK, Bbl-
aensiiowmiica B aTy dasy, MMeeT 60SbLLIYI0 KUCITOTHOCTb Y COAEPXUT
GonbLIOE KONMMYECTBO NPOTEONUTUYECKUX (DEPMEHTOB.

Mop BNMSIHMEM CUINBHBIX 3BYKOBBIX pasgpaxutenen, 6onesbix
OLLYLLIEHUI NMPOUCXOAUT TOPMOXEHNE CEKPELINM XKENYA0YHOro CoKa.
OTO TOopMoO3siLLee BMMSHWE OCYLLECTBIISETCS Yepe3 CUMNaTUYECKYHo
HEPBHYIO CUCTEMY.

FymopanbHasa perynsunsi npoucxoauT Nof BrMSIHUEM XUMMU-
YeCcKMX BeLecTB KopMa M MpOAYyKTOB MX paclienneHud. Ota dasa
HacTynaet cnycta 30 MUHYT nocne npuema KopMa u npogormkaeTcs
bonee 10 yacoB, HO MpOTEeKaeT MeHee WHTEHCMBHO. [lokasbiBaeT
Hanuume 3Ton gasbl OMNbIT MO BBEOEHUIO rONOAHOM cobake KpoBM OT
HaKOPMIEHHOWN coBakKu, YTO BbI3bIBAET CEKPELMIO XKENyOOoYHOro co-
ka. BBegeHne yepes oucTyny xenygka KopMa Bbl3bIBAET CEKPELMIO
Xenyao4Horo coka cnyctst 30 MUHYT.

Mpn pasgpaxeHun aHTpaNbHOM 4acTu xenyaka (rp. antron
NnonocTb, NPEMUITOPUYECKUIA OTAEN XKemnyaka, npunerawnwmi K
COUHKTEPY M 12 NepcTHOM KULLKE) XMMmyeckumu BellectBamn G
KneTkamu BblpabaTbiBaeTcsi ocoboe BELLECTBO - raCTPUH, CTUMYMK-
pytoLLEee CEeKpeLMIo Xeryao4YHOro Coka.
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[MpOTMBOMONOXHOE BNUAHME HA CEKPELMIO XXenyao4HOro coka
OKa3blBaeT raCTPOH 1 SHTePOracTpoH.

Mapgkas MyckynaTtypa xenygka obpasyeTt 3 cros: npogonb-
HbI, KPYroBOM W KOCOW. Y BXOAa B XeNyAoK pacnofoXeH Kapanarnb-
HbI COUHKTEP, @ NPW BbIXOAE NUNOPUYECKUI COUHKTED.

MoTopuka 3aBUCUT OT BPEMEHWN KOPMIEHWUS N CTENEHN Hamnorn-
HeHus xenyaka. [pu npueme kopma pasgpakeHue peLenTopoB nu-
WweBoda BbI3blBaeT pedrnekTopHoe packpbiTMe KapauarnbHOro
cchuHKTEpa 1 paccnabneHne myckynaTtypbl xenyaka.

Pasnu4aloT ToHUYecKne N puTMnuYecKue cokpalleHus.

ToHunveckue (OnuTenbHbIE) BbI3bIBAKOTCSH COKpaLLeHNeM Mmy-
CKynaTypbl OHa >xenyaka. B pesynbTaTe Takmx COKpalleHui co3pna-
eTcs AaBneHne, CrnocoOCTBYIOLLEE OTXKMMaHUIO COAEPXKUMOTO.

Putmuyeckne (nepuogmnyeckme) HaumMHaKTCA B KapAnarnbHOM
YacTu M pacnpoCTPaHATCA NO HamnpaBfeHUIo K nuropudeckon. B
KapauanbeHOW 4acTu MycKynaTtypa cokpaiiaetca crabo, a B nunopu-
YEecKon - cunbHO. Putmunyeckme cokpalleHnss obycrnoBneHbl Cokpa-
LWEeHWEM KPYroBbIX MbILL, HA OrpaHWMYeHHOM yyacTke. Putmunuyeckue
COKpaLLleHMs CnoCcOBCTBYOT NPOMUTLIBAHMIO MULLK XKENYLOYHBIM CO-
KOM, ee nepemMeLUInBaHnIo U NPOABWKEHMIO.

Mpn npueme BOAbI NPOUCXOAMT COKpALLEHME KOCbIX MbILLL,
YTO CNOCOBCTBYET COMMKEHMIO KapaManbHOW U NMUITOPUYECKON YacTu
xenyaka. CokpalleHns BO3HUKAKT B pe3ynbTaTe pasgpaxeHus pe-
LenTopoB xenyaka u 12 NepcTHOWM KULLKWU, NULLENA, CONMAHOWM KUCNO-
TON U XMMUYECKMMU BeLLLeCTBaMMU, HAXOAALLMMUCS B KPOBW.

Mepexoa coaepXMMOro u3 xenyaka B KULIEYHWK (OTKpbITUE
NMNOPNYECKOro CAHNHKTEPa) MPOUCXOANT B pesynbTaTe BO3AeNCTBUS
HCI Ha xemopeLenTopbl CIM3UCTON NMUIOPUYECKOW YacTu Xenyaka v
12 nepcTtHOM KMWKK. [MpK NOCTYNNEHUU KUCNOro XMMyca B NUNopu-
YEeCKYI0 YacTb Xernyaka CUHKTEp OTKpbIBAeTCs, U YacTb COAEPXU-
MOro nepexogut B 12 nepcTHy kuwwiky. Peakums B 12 nepcTHOM
KMLLKE CTaHOBUTCHA KUCIOW, YTO BbI3bIBAET PePrIEKTOPHOE 3aKpbITNe
nMNopmnyecKoro cPuHKTepa.

Ocob6eHHOCTU NULWEeBapeHUs B Xenyake CBUHbM:

YKenynook CBMHBM NULLIEBOAO-KMLLEYHOIO TWMa, UMeeT AMBEp-
Tukyn (6ezxenesnctoin crienon mewok, 10% ot obbema xenygka).
KapguwanbHas 30Ha coctaBsnseT 40%, dpyHaansHas 30% u nunopwu-
yeckas 20%.

1. Obbem 6,5-9,0 n.

2. KonnyectBo coka 4,5-6,0 n B CyTKu.

3. Cok kapauanbHOW 30Hbl LIENIOYHON peakunn, COOaepXKuT
CNn13b M HeEBOMbLLOE KONMYECTBO NENCUHOrEHa.
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4. Kopm nepemelunaetcs cnabo u pacnonaraeTcs NOCONHO.

5. B OuBepTUKYNEe N BEpPXHEN 30He KapauanbHOW 4acTu Xe-
nygka vgeT 6akrtepuanbHas pepmeHTauus ¢ obpasoBaHMeM MOMOY-
HOW, MacrsHOW, YKCYCHOW KUCMNOThbl M ra3oB, a Takke paclienneHue
Kpaxmarna 3a cyeT depMeHToB cnioHbl (20% BCex yrmeBodoB pac-
LLEeNNIAETCS B Xernyake).

6. 2KenyaooyHblii COK BblAensaeTCs HenpepbIBHO.

7. KNCNOTHOCTb KEenyao4YHOro Coka Huxe, YeM Yy NnoToaaHbIX
XMUBOTHbIX U cocTasnseT 0,35-0,45% HCI.

8. Munopnyeckuin chUHKTEP 3amMbIKaeTCst He NOMHOCTLIO.

9. OnopoxHeHune >xenyaka HaduHaeTcs yepe3 1 yac nocne
KOpMIeHnst n 4epes 4-6 4yacoB NOMOBMHA KOPMa MepexoaunT B Ku-
LLEYHUK.

Ocob6eHHOCTU NULLEeBapeHUs B XKenyake nowaau

>Kenygok nowaay nuweBOLO-KMLLEYHOrO Tuna, umeet 0orb-
won Geaxeneauctobih cnenon mewok 40% oT obbema xenyaka.
KapananbHasa 3oHa coctaBnseT 10%, dyHaansHas 30% v nunopwu-
yeckasa 20%.

1. O6bem xenyaka Hebonbwown - 10 - 15 .

2. KapavanbHblil C(OUHKTEP COCTOUT M3 OBYX MOLLHbIX Mbl-
WeYHbIX neTtenb. MMo3ToMy OTXOXAEHWEe ra3oB MPaKTUYEeCKN HEeBO3-
MO>HO.

3. Kopm noctynaeT XopoLuo M3MENbYEHHbIN 1 OCNFOHEHHDIN.

4. Kopm pacnonaraeTcsi NOCIONHO.

5. MoTtopuka xenygka cnabas. CogepXvMoe xenyaka MearneHHo
NPONUTLIBAETCA KeNyAOYHbIM COKOM.

6. B crnenom meluke uayT npouecchl 6poxeHua ¢ obpasoBa-
HMEM MOJSTOYHOW, YKCYCHOW, MacnsHOW KUCMOT U ra3os.

7. KneTtyatka B Xenyake npakTU4eCckn He pacLlennsaeTcs.

8. Cekpeuus XenygoyHoOro coka uaeT HenpepbiBHO (BO3pac-
TalLLas nocrne npyema Kkopma).

9. Huskas koHueHTpaums HCI 0,24% HCI.

10. Boga noctynaet B KMLLEYHMK (MO Marion KpMBU3HE XKenyaka).

MuweBapeHune B xenyake )KBavyHbIX

Kenygook xBayvHbIX COCTOUT M3 YeThIpEX Kamep - pybua, ceT-
KW, KHUXKKW 1 cbivyra. [NepBble Tpu Kamepbl Ha3biBalOTCA Npeaxenya-
KaMu, a Cbl4yr UCTUHHBLIM >XenyakoM. B cnusmncTton npepxenyankos
OTCYTCTBYIOT Xefe3bl, BbipabaTbiBaloLmne NULEBAPUTENBHBIN COK, a
B Cbluyre umeroTcs.

Cnunsuctasa pybua nokpbiTa MHOTOCIIOMHBLIM MAOCKUM (Oporo-
BEBaOLLMM, OPOroBeBLUMM C MNOBEPXHOCTW) anuTenveM U UMeeT
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MHOrOYMCNEHHbIE BbIPOCThI (cocouku) anuHon 0,5-1,0 cm, koTopble
yBENNYMBAOT MOBEPXHOCTb.

Cnmanctaa obornoyka ceTkn o0bpasdyeT S4YeucTble CKNagKw,
HanomuHaroLme nyenuHsle cotbl. BeicoTa cknagok gocturaet 1-1,2 cwm.

B cnmancton o6onoyke ceTkn pacnonoXeH MULLEBOOHbIN Xe-
no6, obpasoBaHHbIN crivaucTon. XKenob npeacrtaBnseT 3amMKHYTYHO
TpyOKy, MayLiyo oT BXoda nuiwiesoda B npepasepue pybua ao BXo-
Oa B KHWXKyY. B rybax xxenoba pacnonoxeHbl MblLLLbl U HEPBbI.

CnmancTas KHKKM obpasyeT Gonblune CKagku B BUAe JINCTOY-
KOB Pa3fnNyHOW BENMMYMHbI. Ha NOBEpPXHOCTM JIMCTOYKOB UMEHOTCS pY-
Oble KOPOTKME COCOYKM, KOTOPbIE 334EePXKMBAIOT MIOTHYIO Maccy.

Cnuancrtaa nokpbiTa MHOTOCMOWHbLIM MJIOCKUM 3MUTENMEM C
LUMPOKUMM MEXKITETOYHBLIMU NMPOCTPaHCTBaMn. Ha noBepxHOCTH
anMTeNuManbHbIX KNETOK MMEKTCA MHOrOYMCIIEHHbIE BbIPOCTbI, KOTO-
pble 3HAYNTENBHO YBENUYNBAKOT Er0 MOBEPXHOCTD.

Cbluyr UCTUHHBIV xenygok. Cnmanctas nokpbiTa LUIMHOPU-
YeCKUM anutenuem, obpasyeT cknagkm n CoOOepXUT MHOTO Xenes.

O6beM MHorokamepHoro xenyagka coctaensieT 140-200 n nnu
70 % obbema nuweBapuTensHoro Tpakta. O6bem pybua coctasns-
eT 80 % oT obbema xenygka (110-160 n). Y osey n ko3 13-23 n.

OpHako obbeM cogepxmmoro pybua obbl4HO He npeBbilaeT
90-110 n. O6bem ceTkm 5% (5-10 n), kHWXKN 7% (6-14 n), cbivyra
8% (10-15 n). KopoBa B cyTkn cbepaeT 70 u 6onee knnorpammos
kopma u BbinuaeT 80-120 nuTtpoB BoAbl. [py ckapmnuBaHun ceHa
yepes 24 4 B pybue ocTaeTcs eLle NoNoBMHA CbeAeHHON NopLun.

Bonblwure pa3smepbl pybua 3BOMIOLMOHHOE NpuUcnocobneHne
XBa4yHbIX K noTpebneHuio M nepepaboTkm GOMbLIOrO KonM4yecTea
rpyobiX, ManonutaTeflbHbIX PacTUTENbHbIX KOPMOB, COAEpXKaLLMX
MHOFO KNneT4yaTKu.

Py6ey orpomHas 6poaunnbHasi kamepa, 3aceneHHas MUKpoop-
raHMamamu, npocrtenwmmm n rpubkammn. B pybue, 3a cyet gedarens-
HOCTU MUKpOOpraHusmoB, nepesapuBaeTca 0o 70%, opraHu4eckmx
BELLECTB pauunoHa.

Konnyectso MukpoopraHusamoB B 1 Mn pyOLOBOM XWOKOCTU CO-
ctaenseT 10° -10™. Yucno Bugos GakTepwit gocturaet 150. Mo
cdhopMe 3TO NanoyKkK, KOKKK, CMPOXEThI, BUOPUOHLI, CENeHOMOHabI.

OcCHOBHbIMU rpynnamu GakTepun sIBNSIOTCA NpoTeonutTuye-
CKMe, LIeJUTIoNIo30/IMTUYECKMEe, JIMNONUTUYECKUe, MOJTIOYHOKUC-
nble. O6bwas 6uomacca 6akrepui coctasnset 10% cyxoro cogep-
Xnmoro pybua.

UuncneHHOCTb npocTenwmx B 1 M cogepxmmoro pybua co-
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ctaensieT 10° - 10°. Buomacca NpocTeNWnX paBHa bGuomacce MUK-
poopraHmamoB. O6HapyxeHo okono 50 BMaoB npoctenwmx (B oc-
HOBHOM pecHuTYaTble NHGY30pUm).

V3 rpuboB B pybLie BCTpeyaloTCa APOXKW, NIIeCEeHU, aKTu-
HoMuueTbl. [pubbl obnagatoT LEennnNo30UTUYECKON aKTUBHO-
CTblo, COpaxMBalOT caxapa, y4acTBYIOT B CUMHTE3€ [MIMKOreHa, amu-
HOKMCNOT, BUTAMMHOB rpynnbl B.

B pybue cosgatoTca bnaronpusTHblEe YCrOBUS AN XU3He-
0eaTenbHOCTU MUKPOOPraHU3MOB:

1. Temnepatypa 38-41 °C (38-39°C gHem, 39-41 °C HOubIO).

2. Cnabokncnas nnu cnaboulenoyvHas peakums (pH 6,4-7,3).

3. HenpepbiBHOE NocTynneHue cybecTpaTos.

4. MNMocTosiHHOE BCacbiBaHUE NMPOAYKTOB PacLUENeHusI.

5. BnaronpnsaTHoe NOBEPXHOCTHOE HaTsXKeHWe, co3faBaemoe
CIIOHOWN.

Ponb MMKpoopraHM3smoB U NPOCTENLLNX:

1. NepeBapunBaHue KneTyaTKu.

2. CyHTe3 MukpobuanbHbIX GenkoB, NUNMAOB, MMKOreHa, Bu-
TamMuHOB rpynnbl B.

3. MexaHndeckast 06paboTka kopma (pasmernbyeHre, paspbixreHne).

4. MNMepemelumBaHue kopma C Cokamu.

K asoTucteim BellectBam oTHocATcA 6enkn n HebenkoBble
coeavHeHus (nenTuapl, aMUHOKMNCIOThI, a30TUCTbIE OCHOBaHUSA, MO-
YeBMHA, HWUTpaTbl M Ap.). Benku pacTUTenbHOro MNPOUCXOXOAEHUS
HEMoJIHOLEHHbIE, T.e. B HUX COAEepXaTcs HeLoCTaTO4HOEe Komnude-
CTBO 4N OpraHu3ma >XUBOTHOTO OTAESNIbHbIX HE3aMEHUMbBIX aMUHO-
KMCHOT.

Mop pewnctBveM MukpoopraHusmos 70-80% nocTynuBLUNX B
pybeL asoTcogepallmx BelecTB npespallaetca B ammuak (NHs).

Hebonblias 4acTb ammuMaka BCacbiBaeTCsl B CTEHKe pybua B
KpOBb, a Oonbllas 4actb yTunuanpyetcs (MCnonb3yeTcs) MUKPOOP-
raHnsmamu. benok Tena mMukpoopraHmamMoB Ha 75% CuHTe3npoBaH
13 ammumaka n Ha 25% n3 cBoBOAHbIX aMUHOKUCTIOT.

Bronornyeckasi LeHHOCTb Oerka GakTepuin U NPOCTENLLMX BbiLLE,
YeM pacTUTENBHOIO U COCTaBMSIET COOTBETCTBEHHO 65% 1 70%.

B pybue npovcxoant «obnaropaxveaHue» benka.

PactutenbHbin 6€Nok  —» aMMuMak —p aMUHOKUCAOTHI

—>» 0enok MMKPOOpraHM3MoB.

BaxHon ocobeHHOCTbI0 OOMeHa a3oTa y KBauyHbIX SABMSIETCSA
HanuMuvMe UMPKYnsuMM asoTa (pyMeHo-renatuydeckas LMpKynsiums).
O6pasytoLymincs B pybue a3oT BCacbiBaeTCs B KPOBb U B NMEYEHU Mpe-
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Bpawaetcs B moveBnHy CO(NH,),.. Mo4yeBMHa CO CMOHON UK Hemno-
CpedCTBEHHO Yepe3 CTEHKY pybLa 13 KpoBu NoCTynaeT B pybeL.

B pybue mo4yeBnHa nog OENCTBMEM MUKPOOPraHm3moB (ype-
asa) npesBpaLllaeTcs B aMMUaK M MOBTOPHO UCMOSb3yeTCs.

B uensix akoHomMuu Gernka XBayHbiM A00ABMST B pauMoH
kapbamug (MouyeBMHY) C cogepxaHuem asota 45%. B pybue nopg
aencteneMm epmeHTa MUKPOOpraHnm3moB ypeasbl kapbamug pac-
wenndetcsa o NH; n CO..

B pauwnoH kopoBam kapbamupg [oGaBnAwT NocCTeneHHo, yBe-
nnuueas gosy go 80-150 r. CkapmnusatoT kapbamug B 2-3 npuema,
TwaTensHO nepemewwmBas ¢ kopmom. lNpn ncnonb3oBaHun kapba-
MUAa B pauuoHe AOMMKHO COoAepXaTbCs OO0CTaTOYHOE KONM4ecTBO
nerkonepeBapyMbIX YrieBOAOB, T.K. CUHTE3 6enka TpebyeT 6onbLumnx
3aTpaT SHepruu.

B pactutenbHbix kKopmax 50-80% opraHM4Yeckoro BeLlecTBa
npeacTaBrnieHo yrnesodamu. YrneBoAbl NpeacTaBneHbl MoHocaxapu-
Oamu (rnmoko3a, hpyKkTosa 1 ap.), avcaxapugamm (caxaposa, nakrosa).

Mop pencTBMeM MMKPOOPraHM3MOB Monuvcaxapuabl rMaponu-
3yl0TCA A0 MOHocaxapugoB. Llenntonosa pacuwenngetca Ha 70%,
kpaxmarn, 80-90%, caxap 100%.

Knetyatka —» OEKCTpUHbl — Lennobnosa —p rnoKosa.

O6pasoBaBLuMecs MOHOcaxapuabl O4eHb ObICTPO cbpaxkusa-
IOTCA A0 NETYYUX XUPHBIX KMCIIOT YKCYCHOM, MPONMUOHOBOM, Macrs-
Hou 1 gp. un rasoB CO,, (okono 70%), CH,4 (okono 30%), n HeGonb-
woro konuvectea Oy, No 1 Hy).

O6bwee konuyectBo JIKK 3a cyTkM cocTaBnseT y nakTupyto-
Lwnx kopoB 2,5-4,5 n, a konn4yectBo rasoB o 300 B CTOMMOBLIN ne-
puog n 700-1000 n B nacTOMLHbI Nepuog,.

Ha ponto ykcycHon kucnotbl (CH3;COOH) npuxogutea 65 %,
nponunoHoBon (CH3;CH,COOH) - 20%, macnaHon (CH3;CH,CH,COOH)
- 15%, n3omacnsaHon, BanepuaHosBon n ap. 2-5%. CooTHoLeHue OT-
aenbHbix JPKK 3aBMcKT OT cocTaBa pauuoHa. KnetyaTtka cnocobereyeT
00pa3oBaHUI0 YKCYCHOWM KUCMNOTbI, Kpaxmar 1 ferko nepeesapumble ca-
Xapa - NMPOMUOHOBOM KWUCMOTbI, KOHLEHTPMPOBAHHbLIE KOpMa U CUIOC
(Mpn HepocTaTke IErko NepeBapuUMbIX YINEBOAOB) - MACHSIHOM (4TO
MOXXET NPUBOAUTL K BO3HUKHOBEHWIO KETO30B).

Bonbliasa yacte JDKK BcacbiBaeTcs B npemxenyakax. bonee
90 % JTXKK B kpoBM NpeAcTaBneHo YKCYCHOW KMCoTou (aueTar).

B cTeHke npempkenyakoB MPONUMOHOBAs KuCMoTa npespalla-
€TCA B MOJIOYHYHO /I MUPOBUHOIPAAHYHO KMUCIOTY, @ MacnsaHas 4a-
CTUYHO B KETOHOBble Tena ([-oKCcumacnsHylo U aueTOYKCYCHYIO).
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MponuoHoBas kucnoTta (MPonNuoHaT) ABnsAeTCa NpeaLlecTBEHHUKOM
rnioko3bl. MacnsiHaa kucnota (6yTupaT) ucnonb3yeTcsa Ang cuHTesa
nMNuaoB Tena, MOMOYHOrO XMpa, N NCMONb3YETCA B SHEPTeTUYECKOM
obMeHe. YKcycHasi KucnoTta (auetaT) MCnonb3yeTcs Kak WUCTOYHUK
3HEPIUN 1 XXUPOBOM OOMeEHE (CMHTE3 MOOYHOTO XMpa).

3a cyet JIXKK xBayHble nonyyatTt 70-80% aHeprumn. Mukpoop-
raHnambl notpebnsiT 10% asHeprum yrnesogos, u 10% 3Heprum
yaanseTcs ¢ razaMu nNpu OTPbIKKE.

B pactutenbHbIX kopmax XxupoB cogepxutca 4-8% oT cyxoro
BewlecTBa. Cbipon Xup npeacrtasneH Tpurnuuepuagamu, cBOOOAHbI-
MM KMPHBbIMW KUCIIOTamMu, BOCKOM, cTepornamu, cocconunuaamu,
achmpamn xonectepuHa. PactuteneHble xupbl cogepxat bonblioe
konunyecTBo (A0 70%) >XMPHbIX HEHACbILEHHbIX KUCAOT (NnHonesas,
NMHONEeHoBas).

Mop BNMSIHMEM NMUNONUTUYECKUX OaKkTepun nunuapl pacluen-
NAKTCA Ha FMULEPVH U XNPHbIE KACMOTLI. [NuuepuH cOpaxnBaeTcs
c o6pa3oBaHMeEM MPOMNMOHOBOWN KUCMOTBHI.

HeHacbllweHHblEe XUPHbIE KUCIOTbI MoABeprarTca B pybdue
rmgporeH13auuu, T.e. OHM NPEBPAaLLaTCs B HAChILLEHHbIE.

B ceTke ugyT Te e npouecchl YTO 1 B pybue. CeTka BbInon-
HeT (YHKUMIO COPTUPOBOYHOIO 1 3BaKyaLMOHHOro opraHa.
Mexay ceTkon 1 npeaasepvem pybua umeeTtcs cknagka, kotopas Bo
Bpems cokpalieHus pybua YacTMYHO 3aKpbiBaeT OTBEpCTUEe Mmexay
HUMU. Yepe3 3TO OTBEPCTME MNPOHMKAET TOMbKO W3MEerbYeHHas,
pa3XmKeHHas mMacca, a rpybble KpynHble 4YacTuupbl ocTalTcs B pyo-
ue. Mexay ceTKOM M KHWKKOM MMeeTCsl y3Koe OTBepCcTMe, No3ToOMy B
KHUXKKY W CblMyr nepexoguT roMoreHHas (ogHopogHasl) Macca ¢ 4a-
cTuuamm He 6onee 2-4 mm. OTBEPCTUE MEXAY CETKOW N KHUXKKOWM 3a-
KPbITO M OTKpbIBAeTCHA BO BPeMsi cokpalleHus ceTkn. CeTka yyacTBy-
€T B OTPbIrMBaHUM XBadku. [pornoyeHHbIe NHOPOAHbLIE NpeaMeThl
CKannnBalTCs B CETKE.

KHmxkka nmeeT okpyrnyto copmy. EMKOCTb KHWXKM Yy KOPOB
coctaenseT 7 % (8-14 n), y oBeL, OTHOCUTENbHbIE pasMepbl 3HAYU-
TenbHO MeHbLue (0,7-1,9 ). KHukka BbINONHAET pyHKUMIO hunbTpa
(omkumHon nomnbl). MpumepHo 1/3 MOCTYNMBLLUErO COOEPXKMMOrO
(knpokas pasza) cpasy xe nepexoauT B Cbivyr, a 2/3 3agepxuBaeTcs
mMexay nuctkamu. [pu cokpalleHun Xuakasi Macca BbKMMaeTcs, a
npu paccnabneHnn BnutbiBaeTcs. B kHMXKe npogomkaeTcsa nepesa-
pvBaHWe NuTaTenbHbIX BELLECTB NOA BMSHUEM MWKPOOPTraHW3MOB.
B KHWXKE mMOyT MHTEHCUBHO Mpoueccbl abcopbuumn (BcacbiBaHUS).
3peckb BcacbiBaetcsa o 50% H,O 1 muHepanbHbIx Bewects, Ao 70%
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JOKK, n 6onbwas yacte NH3. OTBepcTMe N3 KHWXKKU B Cbivyr BCerga
OTKpbITO.

Y HOBOPOXAEHHbLIX TenaT (MOSoYHbI nepuod 3-4 Hepenw)
COOTHOLLEHWE NpemXenyakoB K Cbidyry coctaBnsieT 1:2, B Tpexme-
Cs]MHOM BO3pacTe (nepexogHbivi nepuog - 3 mecsua) 2:1, a B 7-8 me-
CsILieB 3TO COOTHOLLEHME Takoe Xe Kak 1 'y B3pocnblx 11:1. Baktepumn
B nNpempkenyakax nosiBnsiloTCa B nepsble OHU XU3HW. B aTOT nepmopa
npeobnagatoT MOMNOYHOKUCHBIE M MpOTeonuTu4eckme Gaktepuun, a
OObIYHBIN COCTAB MUKPOOPraHM3MOB YCTaHaBNUBAETCH B BoO3pacTe
1,5-2 mecsua.

XBauka y Tendart nosiBNAETCS B KOHLE MOJIOYHOrO nepuoga B
3-4 Hegenu. lpuyyeHne TenaTt B paHHEM NepPUOAE K pacTUTENbHbIM
KOpMam CTUMYNMpyeT pa3BUTUE NpeKenyaKoB.

Mono3uBo BbinamBalT He no3gHee 5-6 YacoB Mmocrne poxae-
Hus. B nepBble cyTku cnamBatoT 3-4 nutpa mono3usa (3-4 pasa B
cyTkun). Bo Bpems noTpebneHusi Monoka, npu pasgpaxeHun peuen-
TOPOB A3bIKa, MMOTKU, UMMYNbChI MOCTYNAKT B NPOAOSTOBaThIA MO3T.
M3 npogonroeatoro mosra no 6nyxpgawoLwemMy HepBY UMMYNbCbl A0-
CTUralT rnagkor MyckynaTypbl NULWEBOAHOro xenoba, u npoucxo-
OnT cmblkaHue ry6 nuwesogHoro xenoba u obpasoBaHue TpyOku
(npopomkeHus nuLLIeBoaa) No KOTOPOW MOMOKO MONaAaeT B KHWDKKY U
Cbldyr, MUHYS pybeL, u ceTky. EMkocTb nuuieBoagHoro xenoba mana,
NMO3TOMY MOJSIOKO MOXET MPOXOoAUTb MO HEMY TOSbKO HEOOoNbLUMMUK
nopuusiMu.

Puc. 72. MuweBoaHbIN xenob MonoaHsaka XBadHbIX

C BO3pacToMm ry6b| nuLLIEBOOHOrO kenoba rpy6er0T N CMbIKa-
IOTCS1 HE MOSHOCTbLI. B Cblvyre TendT B MOJOYHbIN nepunoa MHoOro
XUMO3UMHA.
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MoTopHasa gyHKUMA npedxenyakoB obecrneynBaeTca COKpa-
LLIEHWIO FMafKov MyCKynaTypbl.

Bbnarogaps coKpalleHuio NPOMCXOAWUT MOCTOAHHOE nepeme-
LUMBaHME COOEPXKMMOro, ero nepeTnpaHne n aBakyauus. Npekpaile-
HMEe MOTOPUKM (aTOHUSA) BbI3blBAET HapylleHWe AeATENbHOCTU MUK-
podriopbl, pacCTPONCTBO NULLIEBAPEHNS U AaXe rmbenb XXUBOTHOTO.

CokpalleHne npoucxogut B criegyrolen nocrnenoBaTenbHo-
CTU: ceTka, npeaasepuve pybua n gopcanbHbI MELLIOK, BEHTParnbHbIN
MELLOK, crienble BbICTYMbI, KHWXKA. [MpoaomKnTensHOCTb LMKna co-
cTtaBnset 1 MUHYTY, a nay3a mexay umknamm 20-25 c. Korga gop-
canbHbI M BEHTpanbHbIA MELOK paccrnabnsTcs, HavuMHaeTcd
MOLLIHOE COKpalleHne KHuxkn. Co3gaeTcsi BbICOKOE [aBrieHne wu
XWAOKOCTb NPOTaNKMBaeTCs MEXQY JIMCTOYKaMU.

Perynupyetca mMoTopHasa yHKuua pedriekTopHo. LleHTp pe-
rynsumMmM pacnonoxeH B npogonroBaTtom mosre. AddepeHTHble u
abdepeHTHbIE MYTM NPOXOAAT B Onyxpatowem Hepse. lNepepeska
Onyxgarowero Hepea NpMBOAUT K HaPYLUEHUO KOOPAMHUPOBAHHbBIX
cokpaweHun. [NapacMmnaTnyeckass HepBHas cucTema ycunvMBaeT
COKpallleHns1, a cuMnaTu4eckast TOpMO3uT.

Mpu npveme KopMa, Bayke cokpalieHus ycunusatotcs. [Npu
HaMOMHEHUN Cbldyra, TOHKOrO U TONICTOrO KULLEYHMKA COKpPaLLEHUS
TOpMO3ATCS.

b4} 22 :F -

O
Gl "

Puc. 73. PasgpaxeHne npeaasepus pybua vyepes uctyny

XBauka - oTpbIrMBaHvMe ¥ NMOBTOPHOE, TLATeNbHOE Mnepexe-
BblBaHWE paHee NpPUHATOro kopma. XXBauka npomcxoauT B pesynbTa-
Te pasgpaxeHus Crim3ncTon oborovkn CeTKM M npegasepust pybua
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rpybbiM cogepxuMmbiM. LleHTp perynsiummn XBaykm pacrionoXeH B
npogonrosatom Mo3are. [lepepeska Onyxgawwero HepBa BedeT K
NpeKpaLleHmIo XBadKK.

>KBayHbIN npoLecc cocTouT M3 XBayHbiX nepuogos. lNMpogon-
XKUTENMbHOCTb KaXaoro xBayHoro nepuoga 30-50 muHyT. B cyTkn 8-
16 >kBa4dHbIX nepunonos. YKBayHblli nepuod Bo3HukaeT yepes 30-40
MUHYT nocne kopmneHusi. 3a 3To BpeMsa KopM B pybue HabyxaeT u
pasmdaryaetcsa. 3a CyTKM MPOLOMKUTENbHOCTL XBaykm 6-8 vacos.
MpoooMKNTENBHOCTL OAHOM XBa4vkn ()KBAYHOro LMKna) npumepHo 1
MuHyTa. [Npn ogHowm xxBayvke kopoBa nepexesbiBaeT okono 100 r co-
aepxumoro pybua, a 3a cytku 60-70 kr. OTO NPUMEPHO CTOIMbKO,
CKOIbKO NOTpebnsaeT kopoBa B CYTKU B pacyeTe Ha CyxOe BeLLEeCTBO.

3Ha4yeHue KBa4Ku:

1. WamenbyeHune n paclienneHune YyacTuy kopma.

2. VIHTeHCMBHOE BblAeneHne CrtoHbI.

3. YBenuueHue 3BakyaLum CoOOEPKMMOro B KHVDKKY U CbIYyr.

CbIYyr - UCTUHHBIN XeNnyaoK, BbICTNIAaH OOHOCIONHBIM LUITNH-
apvdeckum  (Mpuamartmdeckum) anutenuem. [MpoaomKUTENbHOCTb
npebbiBaHWsl KOpMa HeBenuka okono 1 yaca (o 3 yacos). MoTopuka
cnabasi. B cbiuyre BbipabaTbiBaeTCs OOMbLIOE KONIMYECTBO ChIYyXK-
Horo coka Ao 50-60 nutpos. Cok BbipabaTbiBaeTcs HenpepbiBHO.
UmncTtbin cbivyxHbln cok umeet pH 1,0-1,5, u cogepxut 0,1-0,2%
ceobogHon HCI. B Hem copepxatcst Te e hepMEHTbI YTO U B OOHO-
KaMepHOM XXenyake, MyLIMH 1 MUHeparbHble BELLECTBA.

TOHKMI OTAen KuweyHuka cocTtouT: 12-nepctHon (duode-
num), Towen (jejunum) 1 NOAB3OOLIHOM KULLIKK (ileum).

[nuHa TOHKOro oTAena KuleYyHuKa cocTaensieT: y kopos 40 -
49, y osey 24 -26, y nowagen n cauHen go 20, yenoseka 4o 5 met-
poB. OTHOLLEHME ANVHbI KALWEYHWKA K ANMHE TynoBuLla cocTaBnseT
y oBel 25 : 1, y KPC 20 : 1, cBuHen 14-20 : 1, nowagn 10-12 : 1,
kponuka 10 : 1, cobaku, kowku 4-6 : 1, yenoseka 3-4 : 1, ntny 3 : 1.

BepxHun otgen 12-Tu nepcTHOM Kuwkun umeet Bonee passu-
Tble BOPCUHKN U CIOXHOTPYOUYaTble BpyHHEPOBBI Xenesbl, pacnorno-
XeHHble B nogcnmanctom crnoe. CekpeT GpyHHEpPOBLIX Xenes npea-
cTaBnsieT cobon rycTyr XUAKOCTb, COAEPXKaLLY0 MYLIVH.

B 12-nepCTHyI0 KMULLKY OTKPbLIBAKOTCA OOLLMIA KENYHbIA NPOTOK
N NPOTOK NOAXeNny4ouHow xernesbl. Cok 12-TM NepcTHON KULLKK cna-
6oulenoyHon peakumn pH 7,2-8,0.

ONUTENnn TOHKOW KULIKM LMMUHAPUYECKUA N coaepXuT Boka-
noBuaHble KNeTku. Ha npoTskeHnn Bcen Cnn3ncTon (Kpome BepxHe-
ro otaena 12-Tm NepcTHOM KULLKW) pacrnonoxeHbl NMOepKIOHOBbI Xe-
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nesbl obpasyolime KiweYHble KpunTbl (yrnyoneHust) BOKpyr BOpCU-
HOK (Ha 1 BOPCUKHKY 1-5 kpunT).

Cnunsuctag obonoyka TOHKUX KULLIOK cobpaHa B cknagku. Ha
CNN3UCTON UMEKTCS MHOFOYMCIIEHHbIE BOPCUHKM (Ha 1 cm® 1500-
3000 wrT. n yBenunuymeatoLme noBepxHocTb B 10-25 pas). [InuHa Bop-
cuHkm 0,2-1,5 MmMm. B UeHTpe kaxaon BOPCUHKM umeeTcs numdatu-
YecKkuin cocypn, Kanunnsapbl, HEPBbl U MagKOMblLIEYHbIE BOSOKHA.
CHapyxu BOpCMHKa MOKpbITa OAHOCMNOWHLIM LIUAVHAPUYECKAUM 3MNun-
Tenvem obpasyoLLMM BbIPOCTbI LUTOMMAa3Mbl - MUKPOBOPCUHKU (06-
pasylowmnmn weTodHyto kanmy, go 3000 Ha oaHOM KneTke, A0
300000 Ha ogHOM BOPCUHKE), yBENUYMBAIOLLME MOBEPXHOCTL Bonee
yem B 30 - 60 pas.

B cnuancton knweyHnka pacnonoxeHsl 60KanoBuaHbIE KreT-
K1, BblgensaoLwmne cnmsb.

MopxenynoyHas xenesa (pancreas) CrnoxHas anbBeosnisipHO
- TpybyaTas cTpykTypa (COCTOUT U3 CUCTEMBI KOHLIEBbIX XENE3NCTbIX
OTOENoB auMHYCOB U BbIBOOHbLIX MPOTOKOB).

CaHTOPHHKEB NPATOK
BHPCYHIMaHoB NpaTok

BRIXO/, CNUAHKA
BUPCYHTHAHOEE W N,
obLyern xénuHoro

npotukos A JINK

XeocT MK

KpIouKOBMAHBIF OTPOCTOK

Puc. 74. MopxenynoyHas xenesa

Cok nomxenyooyHon >xenesbl - npo3padHas, OecuBeTHas
KUOKOCTb WenovHon peakuun 7,2-8,0. NnotHocTtb 1,008-1,010. Co-
aepxut oo 10 % cyxoro BellecTsa.

OpraHuyeckne BellecTBa COka NpeactaBfieHbl B OCHOBHOM
depmeHTamn. MuHepanbHble BellecTBa B Buae katuoHos Na®, K,
Ca"", n annoHos 6ukap6oHaTta HCO'; n xnopuaa CI'.

KornunyecTBo coka y KpynHoro poratoro ckota 7-7,5, nowagewn
7,5-8,5, oey 0,5-0,6, cobak 0,2-0,3. Y yenoseka nomkenynoyvHas
xenesa BblpabartbiBaeT 1,5-2 n coka.
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®depmMeHTbl CoKa NOAXKEeNyA0o4YHOMN XKene3bl:

MpoTeonutu4yeckue:

1. TpuncuH BbipabaTbiBaeTCsl B HEaKTMBHON (hopme B BuAe
TPUNCUHOreHa 1 akTUBMpPYyeTCA (PEPMEHTOM KULLEYHOTO COKa dHTe-
pokuHason. Pacuwennset 6enku 0o nentMaoB M aMMHOKUCOT.

2. XumoTpuncuH BblpabaTbiBaeTcs B HeakTUBHOM ¢hopme B
BMAE XMMOTPUMNCUMHOIEHA N akTUBMpPYeTCHa TpuncuHoM. Pacuiennser
6enkv 1 nonunenTuasl 40 aMUHOKUCIIOT.

3. Anacrasa (naHkpeaTtonenTugasa) - OencTByeT Ha Oenku
COeOUHUTENBHON TKaHW (3NacTuH, KonnareH).

4. Kapbokcunentugasa - Ae/iCTBYeT Ha Nonvnentugpl n oT-
LennseT aMMHOKUCIOTbI CO CTOPOHbI CBOGOAHOW KapbOOoKCUNbHON
rpynnei.

5. AMMHonenTuaasa - OTLWennseT aMMHOKUCNOTbI CO CTOpO-
Hbl CBOOOZHOWM aMUHOTPyMMbl.

Nunonutuyeckue:

1. Nlunasa (naHkpeaTuyeckasi) paclennseT Xupbl 40 rhuvue-
pVHA U BbICLLMX XMPHBIX KMCIOT.

2. OcTepasa - kaTanuaMpyeT peakuuu pacluenneHus agump-
HOW CBSI3MW.

3. ®ocdonunasa - paciienneHne dochonmnngos.

AmMmunonutuyeckue:

1. Amwunasa - pacliennsaeT Kpaxman 40 ManbTo3bl.

2. ManbTasa - paclwiennsgeTt ManbTo3y A0 roKO3bI.

3. JNlakTasa - pacluiennsieT MOSOYHbIA caxap OO0 [MoKo3bl U
ranakrosbl.

4. MUuBepTasa (caxapasa) pacliennseT caxapo3y A0 [FHKO3bI
N ppyKTO3bI.

Hykneasbl:

PuboHykneasa n ge3oKcupuboOHyKrneasa - Bbi3blBalOT MMa-
ponNun3 HYKNEeMHOBbLIX KNUCIOT A0 HYKNeoTUAOB U POCHOPHON KUCMO-
Thbl U yrnesoaa.

Perynsauma cekpeuun coka NOMKENyAOYHON >Kenesbl OcCy-
LecTBnseTca HenporymoparnbHo. PasnnyaloT pednekTopHyo n ry-
MopanbHyto dasy. LieHTp perynsummn cekpeumm coka nogxenynoud-
HOW >xene3bl PpacnosioXeH B MPOAONIroBaTOM MO3re.

BesycnoBHopeddnekTopHasa ¢asa HadMHaeTcsa npu pasgpa-
XEHUWN peuenTopoB MOMOCTM pTa M rMOTKU, a ycnoBHopednekTop-
HasA - npu BuAe, 3anaxe kopma. Npu pasgpakeHun GnyxgawoLlero
HepBa CeKpeLMs CoKka Bo3pacTaeT.

F'ymopanbHasa ¢asa nNpoucxoauT noj AeWCTBUMEM FOPMOHOB
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XKenyao4yHO-KMLIEeYHOro TpakTa cekpeTuHa (obpasytowerocs B cCrv-
sucton nog BnusHuem HCI), racTpuHa, XenyHblX KUCMOT, XOoneuu-
CTOKMHUHA.

Xenub (rp. chole) - cekpeT neuveHun. MNeveHb (hepar) camas
KpynHas xenesa. Macca y KPC ot 3 go 10 «r, y yenoseka 1,5 -1,8 kr.
KonuuyectBo xenuun y KPC 7-9, nowapgen 5-7, ceuHen 2,5-3, oBel
0,8-1,5, cobak 0,2-0,3 nutpos. Y yenoseka 0,5-1,2 n.

Kenub BblpabaTbiBaeTCs KreTkamMyM MeYeHU renaTtoumMTaMm
HenpepbIBHO. BHe npouecca nuuieBapeHus XXen4yHbI NPOTOK 3aKpbIT
COUHKTEPOM, U Xen4yb MO Ny3bIPHOMY MPOTOKY MOCTYMAET B >XENYHbIN
ny3bipb. Y nowaau, Bepbntoga, oneHs XXen4yHbIi ny3blpb OTCYTCTBYET.

Bo Bpems nuweBapeHuss nNo oOLEeMy XEeNYHOMY MPOTOKY
Xenyb nocTynaeT B 12-TW NEPCTHYIO KULLKY, KaK U3 MeYeHun, Tak 1 u3
XKEeNYHOro nysbIpsi.

PaznuyaoT ne4eHoUHY0 1 Ny3bIPHYHO XXEmNYb.

MeyeHo4yHasa xendb 6onee xugkasa (96-99% H,0), NNOTHOCTb
1,009 -1,013, pH 7,5-8,0, a ny3bipHas 6onee rycras (80-86% H,0),
nnoTtHocTtb 1,026-1.048, pH 6,0-6,8.

B coctaB xenum BXOOAT OpraHMyeckue n HeopraHuyeckue
BewectBa. W3 opraHudeckux: 6enkn, ammHOKMUCNOTbI, MOYEBUHA,
MO4Y€EeBas KMCNOTa, NYPMHOBbLIE OCHOBaHUS, xupbl, hocdaTnibl, Xo-
NecTepwH, BUTaMUHbI, XeMN4YHble NMrMeHTbl (bunupybuH n bunmneep-
OWH), Xen4yHble KUCMOTbI (XoneBas, XeHoO4e30KCuxornesasi, rMnKOXo-
neBasi U Taypoxornesasi) U Ux conu.

>KenyHble KMCNOTbl ABMNSTCA KOHEYHbIM MPOOYKTOM obmeHa
XornecTepuHa.

>KenyHble NUrMeHTBI - KOHEYHbIE MPOAYKTLI pacnajga reMorso-
OuHa 1 remcogepxawux 6enkos (MMOrnobuH, LMTOXpOMbl 1 ap.). Y
NNOTOSAAHbIX XXMBOTHBLIX M YENOBEKA OCHOBHBIM MUIMEHTOM ABMsieTCS
OuNUpPyYOGMH, NpuaaLWNIA Xen4yun 30N0TUCTO-XKENTbIN UBET. Y TpaBo-
AOHbBIX KUBOTHBLIX U MTWL, FMaBHbIM XXENYHbIM MUIMEHTOM SIBNSieTCS
GunuBepAnH, NpUaALWNIA Xendyu TEMHO-3eneHbI LBeT. YacTe 6u-
nMpybuHa BCOCABLUErOCS B KPOBb BbIBOAWUTCS C MOYOW B BUAE YpO-
6unuHa, a 6onbluasa YyacTb C KarnoM B Buae cTepkobunuHa.

V13 HeopraHM4eckMx BELLECTB: CONMU HaTpus, Kanus, kKanbuus,
Xenesa, MarHust u ap.

DPYHKLUM XKenuu:

1. 3Mynbrupyert Xupsl.

2. AktuBMpyeT epMeHTbl KULIEYHOro M MaHKpeaTuyeckoro
coka (ocobeHHo nunaay).

3. CnocobcTBYeT BCaChIBAHMIO XKUPHBIX KACHOT.
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4. Ctumynupyet xen4yeobpasoBaHue 1 xen4esBblaerneHune.

5. YcunvneBaeT MOTOPHYIO U CEKPETOPHYK OESATENbHOCTb Ku-
LIEeYHUKa.

6. CnocobcTByeT BCacbiBaHMIO XMPOPACTBOPUMBIX BUTaMu-
HOB, aMWHOKMCIOT, XONieCTeprHa 1 ap. BELLECTB.

7. Obnapaet OGakTepuocTaTMyeckumu cBolcTBamMu. 3apgep-
XUBAET rHUNOCTHbIE NPOLECCHI B KALLEYHMKE.

8. HemntpanusyeT kucroe cogepXmmoe, nocTynaroLLee 13 xenyaka.

BblaeneHue xenum perynmpyeTcst HeMporyMmoparbHO.

BesycnoBHo-pednekTopHas asa BblAENEeHUS Xendm Hauu-
HaeTca 4epe3 5-10 MUHYT nocne npuema KopMa unu NoCTynneHus
COAEPXKMMOrO Xenyaka B KULWEYHMK, U NpoJospkaeTcs B TevyeHue 6-8
Yyacos.

YcnoBHo-pednekTopHasa ¢as3a HauMHaeTcs npu Buge, 3a-
naxe kopma.

l'ymopanbHasa perynsumsi CeKkpeuunm OCYLLECTBSETCS MNoA
Oe’CTBMEM XONEeLMUCTOKUHMHA (CNOCOBCTBYET COKPALLEHUIO MYCKY-
naTypbl XKEn4yHoro nysblps), XUPHbIX KUcnoT, ractpuHa, HCI,
EN4YHbIX KUCIOT, 3KCTPAKTUBHbIX BELLECTB KOpMa.

KnweyHbIn cok - 6ecuBeTHas XnOKOCTb LLENOYHOW peakumm
(pH 7,5-8,5) cekpeT NnnbepKOHOBbIX Xerne3 1 60KkanoBUAHbIX Kie-
TOK, @ B 12 NepcTHON K1LIKe BPYHHEpPOBbIX Xefe3, COAepPXUT 2,5 -
3 % cyxux BeLlecTB.

KonunyecTBo KMLLEYHOrO coKa B CYTKU COCTaBMseT: y KOpoB 25-
30, nowagen 10-15, cBuHen 4-6, oel, 2-4. Y yenoseka 1-3 nutpa.

KuweyHbii cok 3aBepluaeT xumudeckyto 06paboTky kopma,
NnoaToMy B HeM npeobrnagatT hepMeHTbl, AENCTBYOLNE Ha NpoMe-
XKYTOYHbIE MPOJYKThI pacLuenneHms 6enkoB 1 yrneBoaoB.

PepMeHTbI KULLIEYHOro CoKa:

1. Cmecb nenTmMpas (amuHononunenTugasa, gunentupasa,
amuMHOTpUNenTuaasa u Ap.), Bbi3bIBAKLWUX MAPONM3 Nentuaos 40
aMMWHOKUCIIOT.

2. ®epMeHThI pacLLennsaLme gucaxapmuasl 40 MOHOCaxapu-
noB (ManbTasa, nakrasa, caxapasa).

3. WenoyHasa c¢ocdaTasa - BbI3bIBAET r’MOPONN3 B LLENOY-
HOW cpefe CnoXHbIX 3hnpoB (oTennsaeT oT HuX ocdart). BoidbiBaeT
docchopunnpoBaHue yrneBoAoB, aMMHOKUCIOT, obecneunBaeT uX
BCacblBaHue.

4. DHTepoOKMHa3a - kaTanuaupyeT npeBpalleHne TPUMCUHO-
reHa B TPUMCWUH.

Perynsumsa cekpeuumn KMLWEYHOro coka OCYLLECTBNSAETCS Hen-
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po-rymopanbHo. Cekpeums KULWEYHOro coka NPOVCXOAUT HeMNpepbIB-
HO. MexaHu4yeckne pasgpakeHusi CIM3NCTON KMLLEYHUKA YyCUNmnBaT
cekpeuuto. PasgpaxeHune Gnyxgarollero Hepsa CrnocobCcTByeT yBe-
FIMYEHMNIO CEKpeLnN.

'ymopanbHasa perynsumsi OCyLlecTBnseTcs No4 OencTBMEM
NpoayKTOB nepeBapuBaHusa 6ernkoB 1 yrnesogos.

MpucteHo4YHOE nNuUWEBapeHNe OTKPbINT PYCCKUA  YYEHbIN
Anekcangp Muxannosuy Yrones B 1956 rogy. MNpucteHovHoe nuue-
BapeHue - nepeBapvBaHue nuTaTerbHbIX BELLECTB Ha NMOBEPXHOCTU
CNN3nCTOM OBOMOYKM TOHKOrO OTAeNna KuleyHuKka 3a cdeT pepMeH-
TOB CTPYKTYPHO CBSI3aHHbIX C MeMOpaHOn MUKPOBOPCUMHOK. Crnnau-
cTas KMWeYHMKa MMEeET OrpoOMHOe KOnn4ecTBo BopcuHok (1500-3000
wT./cm?).

Ha noBepxHOCTM BOPCUHOK pacrosyioXeHO OrPOMHOE Konunye-
CTBO MMKpoBOpcMHOK (4o 3000 Ha opgHOWM anuTenuarnbHOW KneTke).
MuvikpoBOpCHHKIM 0Bpa3ytoT LLEeToYHYo KaiMy. Ha memGpaHe MUKpo-
BOPCUHOK PacnosioXeHbl (hepMeHTbl, aKTUBHbIE LEHTPbl KOTOPbIX
OpPUEHTUPOBaHbI B HanpaBneHUW MOCTynawLwmx BellecTB. 3a cyeT
NMPUCTEHOYHOro nuweBapeHus nepesapuBaetcd o 50-80 % nura-

TelbHbIX BELLEeCTB.

Tonoctuoe IueBapeHue

Mewm6pantoe
TIHLIEBApEHKE

Puc. 75. A. SnutennansHas kneTtka Puc. 76. Cxema nonocTHoro n
C MUKPOBOPCUHKaMMU. MeMOpaHHOro nuuieBapeHust

B. MMKPOBOPCUHKM LLLIETOYHOW KaMbl.

Buonornyeckuin CMbICN NPUCTEHOYHOIO NULLEBAPEHUS:

1. Hanu4yne orpomMHoM peakuMOHHOW MOBEPXHOCTU B panoHe
LWeToYHOM KanMbl. 2. locTeneHHbIn npouecc rmaponvsa nutaTesb-
HbIX BewecTB. 3. ConpskeHHOCTb NMPOLIECCOB rMaposin3a 1M Bcachl-
BaHus. 4. CTepubHOCTb NPOLECCOB BCACbIBAHMS.
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MepuctanbTuka KMweyHnka obycnoBrneHa HanmuMyvem rnag-
KOW MycKynaTtypbl (NpogoSibHOM 1 NonepeyHom). MblLLbl KULLIEYHMKa
obrnagaloT aBTOMaTMen, Kotopas OOycroBreHa Hanvinem B Mbl-
we4yHom croe AyapbaxoBa HepBHOro cnneteHusi. B cnnsmcron o6o-
NoYKe K1LeYHrka nmeeTtcs MencHepoBoO crineTeHue.

1. NepuctanbTU4ecKne cokpalleHusi (YHepBeobpasHbie) BbI3bl-
BalOTCA COKpaLleHMeM KpyroBbiX Mbiwl,. OBpasyeTcs konbLeBon ne-
pexBar, a Bnepeam Hero nomnocTb KULWKU paclumpsietcs. CnocobeTeyoT
NPOABKEHNIO XMMYCa MO KULLEYHUKY (CO CKOPOCTbIO 1-2 cMm/C).

2. CermeHTapHble COKpalleHusi (PUTMUYECKOE) BbI3bIBAKOTCS
CcoKpalleHVeM KPYroBbIX MbILLL, B pedynbTaTe obpasyloTcs nepeTsax-
KM (Ha paccTosHum 6-8 cm), pasgensowme KAWKY Ha MHOXECTBO
cermeHToB. CnocobCTBYIOT NEPEMELLMBAHMIO XMMYyCa U BCACbIBaHUIO
nuTaTenbHbIX BELLECTB.

3. MasaTHukooGpa3Hble COKpalleHWUs (TOHMYEeCKMne) Bbi3biBa-
eTCH COKpaLLeHMEM NPOAOSbHBIX MbIWL, HA OMpeaeneHHOM y4acTke
KMWKKM. Kuwka yonvHAETCs M CyKMBaeTcs, 3aTEM YMEHbLUAeTCsa U
pacwupsietca (10 cokpaweHun B 1 MuH.). CnocoGeTByOT nepeme-
LUMBaHUIO XMMYCa 1 BCACbIBaHWUIO MUTATENbHbIX BELLECTB.

1. Mepuctanbtnyeckne 2. CermeHTtapHble 3. MasTHMkoobpasHbie

Puc. 77. CokpalleHus KuwedHnka

CokpalleHne KueyHrka npoucxoamt Ha OHe MOCTOSIHHOMO
TOHyca. Ha cokpaliueHue kuwedHon myckynaTypel Bnuset LIHC, me-
XaHV4YecKne n xmMuyeckue pasgpaxuntenn. Mbllubl KALLEYHUKa UH-
HepBMPYITCA ONyXAaoLWmnM 1 CUMNaTUYECKUM HEPBOM.

Bnyxgatowmnn HepB YCUNMBAET MbIWEYHbIE COKpaLLEHNS |
noBbIWaeT ux ToHyc. CumnaTuyeckas HepBHas cucTema (YpeBHbIN
HepB) CHWXaeT MbILLEYHbIN TOHYC. [HeB, cTpax, 60Mb yrHeTalT MO-
TOPUKY.

YceunusaloT MOTOPUKY aueTUNXONuH, Xenyb, OKCUTOUMH, ra-
CTPVWH, MTMCTaMuH, NpocTarnaHanHbl, CEPOTOHUH. TOPMO3UT MOTOPUKY
agpeHarnvH 1 HopagapeHanvH.
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BcacbiBaHMe nUTaTenbHbIX BELWECTB NPOVUCXOAUT Nocrne mx
paclienneHuns. benkn BcacbiBaloTCA B BUAE aMUMHOKUCHIOT M YacTuy-
HO B BMAE HMU3KOMOMEKYNSAPHbIX NeNTUAOB, yrneBodbl B BUOE MOHO-
caxapuios, Xupbl B BUAe rMuLEPUHA U BbICLUMX XMPHbBIX KACMOT, a
Takke B BUAe HepacLLenieHHbIX 3MyNbrMpoBaHHbIX XUPOB. Beiclune
XWNPHBIE KUCIOTblI COEOUHSIIOTCS C >XENMYHbIMWU KucroTammn n obpaasy-
0T MULennbl, CNOCOGHbIE K BCacbiBaHWIO. B cnuancton kuweyHvka
MULENnbl pacnagalTcs Ha BbICLUME XMPHbIE KUCMOTbI U Xemn4yHble
KMCNOTbI. XKenyHble KUCNoTbl BCACLIBAKOTCA B KPOBb W MOCTYNaloT B
CHOBa MeYeHb, YTO CTUMYNMPYeET xenyeobpasoBaHne U xenyeotae-
neHuwe. B anutenvoumutax KveYHWKa NPOUCXOAUT PECUHTE3 XXMPOB
n obpasoBaHMe XUITOMUKPOHOB (Menb4YaillMe XUPOBblE YacTuLbl,
3aKmMYEHHbIE B NUMONPOTENHOBYIO MeMbpaHy) KoTopble BcacbhiBa-
t0TCS B NMMAy.

B nonocTtu pTa BcackiBaHMe MNOYTU HE MPONCXOONT.

B xenyake BcacbiBaeTcs BOAa, rMOKO3a, aMUHOKUCIOTbI, MU~
HeparnbHble BellecTBa B HEOOMbLUNX pasmepax.

B npemxenyankax BcacbkiBaeTcs Boga (8o 60-70%), JIXKK, rnto-
KO3a, aMVHOKMCMOTbI, MUHEeparbHble BELLECTBA.

OCHOBHbLIM MECTOM BCaCbIBaHWUS ABNSETCA TOHKUIN KNLLIEYHWK.

B 12-TM nepcTHOM KMLWKe BCacblBaHWE HEBENMMWKO (T.K. KMULLKA
kopoTkas). CaMmoe MHTEHCMBHOE BCacbiBaHME MPOUCXOOUT B TOLLEN
kuwke. Tak yepe3 AyoAeHalnbHbIi aHacTOMO3 NPOXOAUT Y KOPOBbI
180 nuTpoB xumyca B CYTKWU, a 4yepes3 uneouekanbHbli 40 nuTpoB
(T.e. BcacbiBaeTcs 140 nuTpos.).

B ToncTtom kuwweyvHuke BcacbiBaHWe HeBeNuMko. 34ecb Bcachl-
Batotca JIXKK, Boga. BcacbkiBaHue nponcxoauT B pesynbtate unb-
Tpauuu, anddyanm, ocMmoca U akTUBHOW OEeATENbHOCTU KIETOK anu-
Tenusa cnuancton. CnocobCcTBYeT BCAChbIBAHWIO TOPMOH BUMSMKUHUWH
(obpasylownincd B CAM3UCTON KULLEYHUKA), KOTOPbIN ycunusaeT
OBWKEHNE BOPCUHOK.

ToncTbin oOTAENn KWLIeYHUMKa COCTOWUT. CJlenoM  KULLKK
(intestinum cecum), o6ogo4HoM (intestinum colon), npsimon (intesti-
num rectum). O6bem cnenow knwkm y nowagn 32-36 n. Cnenas Kvw-
ka y KPC n cBnHen passuta crnabo. OTpOCTOK Crienom KULLKW - anneH-
avike (appendix vermiformis) gocturaet y Yenoseka go 8 cm. O6bem
TOJICTOrO KuleYHuKa Yy KopoB cocTaBnsieT o 50 n (22% obwvema
XKKT), y nowaam 120-130 n (35% obbema XKKT), y osew, 6-8 n.

1. OnuHa ToncTtoro knweyvHunka y KPC 6-9 meTtpos (cnenas 70
cMm, obogouHast 7 M, npsmas 40 cwm). Y yenoseka 1,5 m. MNpoceeT
TOJICTOrO KMLLEYHUKA 3HAYUTENBHO LUMPE, YEM Y TOHKOIO KULLEYHWKA.
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2. B cnnancTon 06onoyke HeT BOPCUHOK. HeT KpyroBbIX CKIadok.

3. MHoro 6okanoBMaHbIX KMETOK, BbIAENSALLNX COK LLESTO4YHON
peakuuy ¢ 60MbLUIUM KONMYECTBOM CITU3N.

4. BoipabaTbiBaloTcs Te e hepMeHTbl, YTO U B TOHKOM OTAe-
ne, HO B MEHbLLEM KOMNNYeCTBe.

5. Y kopoB nepeBapuBaetca o 30%, y nowagen go 40-50%
negesalg)mmoﬁ knetyatku. bonblioe konnMyecTBo MMKPOOPraHU3MoOB

0°-10"" B 1 rpamme cogepxumoro. Moyt npoueccol 6poxeHns ¢ 06-
pasoaHuem JIXKK n rasos.

6. Hapsagy c 6poxeHnem nayT rHUNOCTHbIE NPOLECChl ¢ 0bpaso-
BaHuem NHjs, CO,, H,S 1 amuHoB (kpeson, heHor, ckaTon, MHaon), Ko-
TOpble BCAcCbIBalOTCH B KPOBb M 0BE3BPEXMNBAIOTCH B NEYEHN.

7. OKCKpeumsi MOYEBMHbI, MUHEparnbHbIX U NEeKapCTBEHHbIX
BELLECTB.

8. WHTeHcmBHOE BcacbkiBaHve BOAbl M (hOpMUpPOBaHME Kamo-
BbIX Macc.

Oco6eHHOCTU NULEeBapeHns y NTuL;:

AHaToMunyeckme ocobeHHoCTH:

1. Het 3y6oB, wek, ry6, HagroptaHHuka. CroHHbIE Xenesbl
pa3BuTbl cnabo. Mano BKyCOBbIX COCOYKOB.

2. NimeeTcs 306 (pacwmpeHne nuwesoaa). 306 BbICTNAH MHO-
FOCMNOVHBIM MNIIOCKMM 3NMTENNeM 1 He NMeeT xenes. Bmewaet y kyp
70-120 r 3epHa.

3. [Ba xenyaka (»KenesucTbl U MblLLUEYHbIN).

4. MblILWeYHbIN XenyaoK BbICTNaH KyTUKYIOW.

5. KopoTkui knwedHuk (B 5 pas onvHHee TynosuLLa).

6. XOpoLLOo pa3BnTbl MeYeHb U NoaKenyao4Hast xxenesa.

7. [Ba cnenbix oTpoCTKA.

8. HeT 060404HOM KULLKWN.

9. VMimeeTcsa knoaka (Kyaa OTKPbIBAOTCSA MOYETOYHMKW, MOMO-
Bbl€ NMYTU U NULLEBAPUTENBHbIN TPaKT).

®dunsunonormyeckme ocobeHHoOCTH:

1. Cnabas pornb CrlOHHbIX Xenes3 B nuwesapeHuun. Bkyc pas-
BWT crnabo.

2. lNuwa He nepexeBbIBAETCS.

3. lepeBapuBaHue nNuUTaTeNbHLIX BELLECTB HAYMHAETCHA B 306e
(3a cueT Mukpodnopsbl, PepMEHTOB CMOHbI U (hepMeHTOB KopMa).

4. Yepes Xenesauctbln Xenygok nuuia npoxoauTt TpaH3UTOM
(3apepkmBaeTCcst Ha HECKOMBKO MUHYT).

5. MepeBapuBaHue B MbILLEYHOM Xenyake MpoucxoauTt 3a
cyeT hepPMEHTOB MOCTYMMBLLMX U3 XXENE3UCTOro Xenyaka.
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6. bonbluoe KoNMMYecTBO MOOXKENyOOYHOrO M KULIEYHOro Co-
KOB, Xemn4u.

7. B crnenbix KMLWKax NPOUCXOOUT CUHTE3 BUTaMUHA By,.

8. YUepes crnenble KULIKM MPOXOAMT NULLIb He3HayuTenbHas
YacTb XMMYyca, NO3TOMY KrneTyaTka KopMa pacLLenseTcs YacTUYHO.

9. MuweBapuTenbHbIN TpakT NTUL, NpucrnocobneH ans ObicT-
poro nepeBapuBaHUsi KOHLIEHTPUPOBaAHHOrO kopma. KnetyaTtka ne-
peBapuBaeTCs MI0X0, NO3TOMY B pauuoHe ee AO0MMKHO ObiTb He 6o-
nee 9-10 %. Kypbl nepeapusatoT 3epHo 10-12 yacos.

Pwuc. 78. Cuctema opraHoB nueBapeHus ntuy,

Tema: O6bMeH BelLecTB U 3Heprum

OTanbl o06MeHa BellecTB:

1. MNoaroToBUTENbBHLIN (NULLEBapeHUe).

2. TpomMexXyTOYHBbIN.

3. 3aknountenbHbIN (BblAeNeHNe KOHEYHbIX NMPOAYKTOB 06-
MeHa).

OOMeH BeLLecTB 1 3Heprnm - OCHOBHOE CBONCTBO >KMBOMO Op-
raHnama. ObmeH BellecTB (MeTabonmMamM) COBOKYMHOCTb NpeBpaLle-
HAM NPOUCXOASLLUX B XMBOM OpraHuame m obecrnedvBaroLmnx ero
XN3HeeaTeNnbHOCTb BO B3aUMOCBA3U C BHELLHEN Cpeaon.

OOMeH BelLecTB COCTOUT U3 ABYX B3aMMHO OOYCIOBMEHHbIX
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npoueccos - accumunauum (aHabonnsm) n guccumunAumm (kata-
6onmam).

Accumunsauua (nat. assimilatio ycBoeHue) - COBOKYMHOCTb
MPOLIECCOB CMHTE3a, ACCMMUNALNSA BKITlOYaeT B cebs noTpebneHne m3
BHELUHEN cpedbl NUTaTeNbHbIX BELLECTB, UX nepepaboTKy u npespa-
LWeHns B Heobxogumble ONs XU3HEAEeATENbHOCTU COedUHEHUsT (HyK-
NEeVHOBbIE KMUCNOTbI, Benku, >xupbl, YrneBoabl U Ap.) U CTPYKTYpHbIE
eaVHMLbI KNeTKU. ACCUMUMALMS NPOUCXOAMNT C 3aTPaToN SHEPTUM.

AHabonusawm (rp. anabole nogbem) - MeHee LUMPOKOE MOHATUE
YeM acCUMWMALNS U BKITHOYAET TOMbKO Te MPOLIeCcChl, KOTOpble Npo-
TEKaloT BHYTPY opraHmama.

Ovccumunsauma unu katabonuam (rp. catobole cbpacbiBaTtb
BHM3) COBOKYMHOCTb NMPOLIECCOB pacnaja XWBOW Matepun C Bblge-
neHnem cBOOOLHOWM 3Hepruu. 3Heprus, nonyvyaemas opraHu3Mom B
pesynbTate AUCCUMWUMALMKN, UCMIONb3YyeTCs AN NoAAepXaHus TeM-
nepaTtypbl Tena 1 OCYLLECTBIIEHUSA BCEX XM3HEHHbIX PyHKUMIA (peak-
UM cuHTe3a, AblxaHue, paboTa opraHoB U T. 4.).

Benku (MpoTeunHbl rp. protos nepsbii, rMaBHbIN) - NONMMEPHI,
COCTOAILLIME M3 aMUHOKWUCNOT, COEAMHEHHbIX B OMNpeaeneHHon no-
cnepoBaTenbHOCTN nenTuaHon ceaAsbto (M.m > 6000 nnmn 6onee 100
aMMHOKMCIOTHBIX OCTaTKOB).
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Puc. 79. YpoBHuM opraHusauum 0enkoB: 1 — nepBUYHbIN;
2 — BTOPUYHBIN; 3 — TPETUYHBIN; 4 — YETBEPTUYHBLIN

Benkn coctaBnsawT 16 -18% maccbl Tena XuBoTHoro. B xu-
BOTHOM OpraHM3Me Ha OOJH0 MbIEYHOW TKaHW NPUXoauTCsl CBbILLE
40 %. PasznnyatoT NpocTble 1 CNOXHble BEnKu.

MpocTbie 6enkn COCTOST TOMbKO M3 OCTAaTKOB aMUHOKMCIOT
(MpoTaMuHbIl, TMCTOHBI, anbOyMUHbI, rMOBYNNHBLI, NPONaMUHbI, NPOTe-

WHa3bl, MMIOTENNHbI).
CrnoxHble 6enku BKMoYaloT HeGENKOBYO rpynny (XpoMomnpo-
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Teuapl, rmwKonpotenabl, docdonpoTenasl, NMNonpoTenabl, meTan-
nonpoTteunapl, Hykneonpoteunapl).

MepBuYHaa cTpyKTypa - nocrnenoBaTenbHOCTb aMUHOKUCIOT
B NONMMNENTUAHON Lienu.

BtopuyHasa CTpyKTypa - nokanbHoe ynopsiaoumBaHue dpar-
MEeHTa NonMnNenTUaHoOW Lenw,

TpeTu4YHasa CTPYKTypa - NPOCTPAHCTBEHHOE CTpPOEHMEe Monu-
nenTUOHOM Lienu.

YeTBepuyHasi CTPyKTypa - B3aVMHOE pacrofioXeHWe He-
CKONbKMX MONUNENTUAHbIX Lenen B cocTtaBe eauHoro 6enkoBoro
KoMnnekca.

Mo cTpoennto pasnuyatoT: GubpunnspHsle, rmobynsapHbie K
MeMOpaHHble 6enku.

dunbpunnsapHbie 6enkn - 06pasyoT NoNMMeEpbI, UX CTPYKTypa
NoaAepXuBaeTCcsd, B OCHOBHOM, B3aMMOAENCTBUSAMU MeXAy pasHbl-
Mu uensiMu. OHM 06pasytoT MUKpoUIamMeHTbl, MUKPOTPYOOUKH,
unbpunnbl, NOAAEPKMBAIOT CTPYKTYPY KNeTok n TkaHen. K dunbpun-
NApHbIM 6enkam OTHOCATCS KepaTUH W KonsareH.

FnmobynsapHble Genku - BogopacTBopumble, obuwas dopma
Monekynbl 6bonee unm meHee cepuyeckas.

MemOpaHHble Genku - MMET Mepecekarlime KNeTovHY
MembBpaHy AOMEHbI, HO YacTu MX BbICTYNarT 13 MembpaHbl B MeX-
KNeToYHOEe OKpyXeHue M uutonnasmy kneTku. MembpaHHble Benku
BbIMOMHSAOT (PYHKLMIO PELLENTOPOB, TO €CTb OCYLLECTBNAIOT nepena-
4y cMrHanoB, a Takke obecneynBatoT TpaHCMeMOpPaHHbIN TpaHcnopT
pasnu4yHbIX BELLECTB.

PyHKUUM OenKkoB:

1. TMMnactuyeckas (oOpas3oBaHWe pasnUYHbIX KIMETOYHbIX
CTPYKTYP).

2. DHepreTnyeckas (ocBoboxaeHUe aHeprum nNpu Ux paclien-
neHun).

3. PerynaTtopHas (ropmoHbl 6enkoBon npupoabt).

4. Katanutuyeckas (pepmeHTh!).

5. BawmTtHaga. dusmnyeckasa 3awmra: KonnareH, kepatuH. Xu-
Muyeckas 3awmTa. IMMyHHas 3awmTa.

6. ObixaTenbHasa (remornobuH, MnornobuH).

7. CokpaTtutenbHasa (MModnbpunnsl) u ap.

He3ameHMMble aMMHOKUCNOTbI - aMWHOKUCMOTLI, KOTOpbIe
He MOryT CMHTE3MPOBATbLCA B OpPraHM3me B W [OOIDKHbI MOCTynaTtb C
niwern (BanuH NeNUuH, W3ONEeNLUH, METUOHUH, TPEOHWUH, Nnu-
3uH, TpunTodaH, heHnnanaHuH).
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YacTtuyHo (YCNOBHO) 3aMEHMMble aMWUHOKUCNOTbI (apru-
HWH, TMCTUOWUH, LUUCTEUH, TUPO3UH).

3amMeHMMble aMUHOKUCIIOTbI - MOTYT CMHTE3UPOBaTLCA B Op-
raHn3amMe B OOCTaTOMHOM KONMU4ecTBe U3 APYrMX aMUHOKUCAOT WUNu
OpraHU4eckMx CoeauHeHW (amaHwH, acnaparwH, rmyTamMmuH, rnu-
UMH, NPONMH, CepUH, acnaparMHooBasi KUCMoTa, rnyTaMmHoBas
KUCIOTA).

MonHoueHHbIN 6enok - 6Gernok, B COCTaB KOTOPOro BXOAAT
BCE HE3aMEHUMble aMWHOKUCIOTbI B AOCTAaTOYMHOM ANS opraHu3ma
konn4yectBe. K nonHoueHHbIM Benkam OTHOCATCS Genkn >XKMBOTHOMO
NPOUCXOXKAEHUS.

HenonHoueHHbIN 6enok - 6enok, B KOTOPOM OTCYTCTBYET MUnn
HaxoAUTCA B HEAOCTATOYHOM ANSA OpraHM3ma Konudectse ogHa unum
HECKONbKO He3aMeHUMbIX aMUHOKUCIOT. K HENonHOLLEHHbIM Bernkam
OTHOCATCA ©O€enku pacTUTenbHOro npoucxoxaeHus. Hanpumep, B
Genke Kykypy3bl (3eMHe) cooepXXmUTca Mano TpuntodaHa v nuanHa, B
Oenke 3nakoB - NM13nHa, B 3epHe 6000BbLIX - METUOHMHA.

Buonornyeckas LHeHHOCTb OenkOB onpefenseTca Ux amu-
HOKMCMNOTHLIM COCTaBOM U u3MepseTca KonuyectsoMm 6Genka opra-
HM3Ma, KoTopoe MoxXeT ObiTb cuHTe3mposaHo u3 100 r 6enka kopma.
Uem Onvxke aMMHOKUCNOTHLIN cocTaB Oenka Kopma K aMUHOKUCIIOT-
HOoMmy cocTaBy 6enka Tena, Tem Bbille ero buonormyeckasi LLEHHOCTb.

Buonornyeckas LeHHOCTb BEMKOB 3TO OTHOLLEHNE YCBOEHHOIO
asoTa K nepeBapeHHOMY, BblpaXeHHOe B MnpoueHTax. Hanpumep:
MpuHato ¢ kopmom 100 r N, BbigeneHo ¢ kanom 60 r N, ¢ moyon 10 r
N. lMNMepeBapeHo 40 r N, ycsoeHo 30 r N. buonornyeckas LLeHHOCTb
coctaBuT 70,5%. Bronornyeckas LeHHOCTb 6enKoB XXMBOTHOIO MpPo-
ncxoxaeHus coctasnseT 75-90%, a pactutenbHbix 60-65%. Buono-
rmyeckas LleHHOCTb Oenka onpegensieTcd NMMMUTUPYIOLLEN He3aMe-
HMMOW aMWUHOKUCNOTOWN, HaxodsLWenca B MUHUManbHOM KONUYecTBe,
HeJOCTaTOK KOTOPOW BbI3bIBAET HapyLLEeHNe CuHTe3a berka.

Mpwu oTcyTCTBUM OOHOWM HE3AMEHMMOW aMUHOKUCIIOThLI B KOpMe
(onbIT Ha Kpbicax) HacTynaeT guctpodusa 1 rmbens opraHn3ma.

Pwuc. 80. Ouctpodus
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B npakTuke >XMBOTHOBOACTBA OOBLIYHO NMMMUTUPYIOLLMMU SAB-
NSOTCA: NU3UH, METUOHUH, TpUNToaH, FIMCTUANH.

B opraHmsmMe nocTosHHO vaeT pacnag TKaHeBbIX GenkoB u
CMHTE3 HOBbIX 6enkoB. [pyMepHO NonoBuHa Bcex GENKOB MIEeKonu-
TalLWMX NOMHOCTLI0 OBOHOBRseTcsa 3a 6-7 mecdues. lNepuoa nony-
OOHOBNEeHnss GernkoB KpOBM Mpoucxoaut 3a 6-7 aHen. BHyTpukne-
TOYHbIN pacnag GenkoB NPOMCXOAUT 3a CYET NpoTemHas, nenTuaas,
COCPeAOTOYEHHbIX B OCHOBHOM B NN30COMaXx.

KoaddmumeHT M3HawmBaHnA 6enkoB - HaMMeHbLuasi note-
ps 6enkoB npu MOMIHOM MOKOE B nepecdeTe Ha 1 Kkr macchbl Tena B
cytkn. 3a cyTkm (npu 6enkoBOM ronofgaHwu) YenoBek BbiaenseT
okono 3,7 r a3ota. M3 aTux gaHHbIX cnegyet, 4To macca 6enka, noa-
BeEprierocs nosiHoMy paspylueHuto, coctaensaet 3,7 x 6,25 = 23 r,
nnm 0,028 - 0,075 r asoTa Ha 1 Kkr maccel Tena (KoadpdpuLneHT nsHa-
wmBaHua no M. Py6Hepy).

BcemupHon opraHusaumer 3gpaBoOXpaHeHNsi peKOMeHOyeTCst
notpebneHune 6enka He MeHee 0,75 r/kr B cyTkn (4na YenoBeka Mac-
con 70 kr He meHee 52,5 r nonHoLueHHoro 6enka).

Ons pacyeTta npuHaTo, yto B 100 r 6enka cogepxutca 16% N
(100 : 16 = 6,25), noaToMy npu pacyeTe konmyecTBa Gernka ymHO-
XatoT KONMMYECTBO a3oTa Ha ko3 uumneHT 6,25.

BcocaBlimecs B KMLIEYHWKE aMUHOKMCNOTLI MOCTynaKwT B BO-
pOTHYIO BeHy (95%), u nuwb Hebonbwas Yactb (5% B cocTtaBe nu-
NMONPOTENHOBOIO KOMMMEKCA - XUITOMUKPOHBI) - B UMY .

MapeHTepanbHOe BBeAeHMe sAu4Horo Genka (obnagatowero
AHTUreHHbIMU CBOWCTBaMU) BbI3blBAET OTBETHYIO UMMYHHYHO peak-
uuto. MosiBnseTca 03HOO, MoBbILWAETCA TemnepaTypa, HapyllalTcs
dmamonornyeckme yHKLMKN, BoipabaTbiBalOTCA aHTUTENA, U NPOUC-
XOAWT CeHcMbunumaauns opraHnama (MoBblEHNE YyBCTBUTENBHOCTU
K A@HHOMY aHTUreHy).

Mpn noBTOPHOM BBeAeHMU 3TOro 6enka HacTynaeT aHadunak-
Tuyeckun Wok (ana npotus; phylaxis 3awmTa) nageHvwe aptepuanb-
HOro AaBneHusi, cnasm GPOHXOB, 3aCTOM KPOBU B MEYEHU U NErkuX,
napanuy cocygonBuratesisHoro 1 AbiXxaTterbHOro LLEHTPOB.

BenkoBbIN MWUHUMYM - MWHUMAanbHOE Konu4yecTBo Oernka,
HeobxoouMmoe [Ans nogdepkaHus a3oTUCTOrO paBHOBECUSI B opra-
Hu3me. benkoBbIi MMHUMYM ONs nakTupytoLllen koposbl paseH 1,0
r/kr, a ons He naktupytowen 0,6 - 0,7 r/kr.

CyToyHasa noTpebHoCTb YenoBeka B benke cocrtaensiet 80-130
rpammoB. M36bITok Genka B opraHname BefeT K HENPOU3BOAUTENb-
HOW TpaTe (aMWHOKUCIOTbI Ae3aMWHMPYHOTCA M UCMOMb3YTCA B
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aHepreTmdecknx uensx). MNpu aTtoMm yBenuunBaeTcsl cogepxaHue ke-
TOHOBbIX TEM, YTO MPUBOAUT K aumao3y, ayTOMHTOKCUKALUU, CHUXKE-
HWIO NPOAYKTUBHOCTW.

[ns xapaktepuctukn 6enkoBoro obMeHa n onpegeneHus no-
TpebHocTn opraHuama B 6enke onpegensatoT 6anaHc asoTa.

BanaHc a3oTa (bp. balance Bechl) - pasHuLa mexay npuHs-
TbIM @30TOM C KOPMOM W BblAENEHHbIM U3 OpraHn3ma.

BanaHc N = N kopma — (N kana + N moun).

BbanaHc a3oTa MOXeT ObiTb MONMOXWUTENbHbLIM (KONMYECTBO
as3oTa NPUHATOrO C KOPMOM MNPEBbLILIAET KONMUYECTBO a3oTa Bbie-
MIEHHOrO U3 oOpraHvM3Ma), ypaBHOBELUeHHbIM (KONM4ecTBO asoTa
MPUHSATOrO C KOPMOM PaBHO KONMYECTBY a30Ta BblAENEHHOro U3 op-
raHMama) U oTpuuaTenbHbIM (KONMYECTBO a30Ta BblOENEHHOMO U3
opraHmama npeBbILLaeT KONIMYECTBO a30Ta NPUHATOIO C KOPMOM).

MonoxutenbHbIn GanaHCc oTMevyaeTca B nepuog pocta u
pa3BUTMSA OpraHn3Ma; BO BTOPOW MONoBMHE GepeMeHHOCTW; nocne
roriofaHusi Unu B Nepyog, BOCCTaHOBMNEHMS nocre 6onesHu.

YpaBHOBeLIEHHbIN GanaHC OTMEeYaeTCs y XKUBOTHbIX cpeaHe-
ro Bo3pacrTa.

OTpuuartenbHbin 6anaHc HabnwogaeTcsa y CTaperowmx XnBoT-
HbIX, Y BOMbHbIX XMBOTHbIX, B HAa4Yane nakrauuu, Npyu HeLOCTaTOMHOM
WM HEeNonHoOLeHHOM 6erlkoBOM KOPMIEeHWU, NPY ronogaHum.

AMWHOKUCNOTLI, MOCTYNUBLUME B NEYeHb, UCMOMb3ylTcs 4NN
cuHTe3a 6enkoB KpoBu (anbOyMuHbl a 1 B rNo6ynuHbl, MPUOPUHOreH
N Op.) B TKAHAX NOET CUHTE3 TKaHEBbIX HEmMKoB.

Heucnonb3oBaHHble AN cUMHTE3a GenkoB amMWHOKMCIIOTHI NOA-
BEpratTcsi B NeYeHn Ae3aMMHUPOBaHUIO (OTLLENNEHNE aMUHOpyM-
Mbl) ¢ 06pa3oBaHMEM KETOKMCIOT (MUPOBMHOrPagHON, LLaBEneBoyK-
CYCHOI), OKCUKUCIOT (O- KETOrNMyTapoBOW, MOMIOYHOW) N amMuaka.

B npouecce nepeaMMHUpPOBaHMS B MeYEeHU MPOUCXOOUT CUH-
Te3 3aMeHUMbIX aMUHOKMCIIOT U3 KeToKUCNOT Lmkna Kpebca.

Bes3asoTucTble OCTaTKM TNUKOTEHHbIX aMWHOKUCIOT WCMOSb-
3yl0TCA AN CUHTEe3a YrneBoAOB U XXMPOB.

FnukoreHHble aMWMHOKMUCANOTbI (anaHuH, acnaparmHoBasi
KWCroTa, FiyTaMuH, FMUUMH, CepuH, TPEOHWH) Npu de3aMUHUpoBa-
HUM MpeBpaLLaTca B NUMPOBUHOTPAAHYK KUCIOTY U3 KOTOPOW CUH-
Te3npyeTcs rnokKo3a.

KeToreHHble aMMHOKMCIOTbI (NeWUuH, deHnnanaHuH, TMpo-
3UH) NpeBpaLLaloTCs, B KAYECTBE NMPOMEXKYTOUHbIX MPOAYKTOB, B KETO-
HOBble Tena (aLEeTOYKCYCHYIO U [3-OKCUMACISIHYIO KUCMOTY), KOTopble
nogsepratotcs okucrneHuo o CO, n HO, ¢ BblaeneHnem aHeprum.
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B TkaHsAX Hencnonb3oBaHHbIE aMWUHOKUCIIOTbI NOOBEpPralTCs
pekapb6okcunupoBaHuio ¢ obpasoBaHMeM BUOreHHbIX aMUHOB (Ka-
TEeXONaMWUHbI, TMCTAMMWH, CEPOTOHWH, Y-aMWHOMACIISIHOW KUCMOTbI U
Ap.) v yrnekncnoro rasa.

OcobeHHOCTH 6eNIKOBOro o6mMeHa y XBayHbIX:

1. PacwenneHue pactutenbHoro 6enka B pybue nponcxogaut
B OCHOBHOM A0 ammMuaka (70 %), KOTOpbI UCMONb3yeTCs ANA CUHTE-
332 aMUHOKUCIIOT (B T.4. HE3aMEHUMbIX) 1 MUKpOBManbHoro 6ernka.

2. bonee apdekTuBHOE MCnonb3oBaHWe a3ota Grnarogaps py-
MEHO-renaTnyeckon Luupkynauun. YXBayHble B MEHbLUEN CTeneHu 3a-
BMCMMbl OT aMWHOKMCIIOTHOrO COCTaBa pauuoHa, YeM MOHOracTpuy-
Hble XMBOTHblEe. OAHAKO Yy BbICOKOMPOAYKTMBHBLIX KOPOB 3Ta MoTped-
HOCTb HE MOJTHOCTBIO MOKPLIBAETCS MO HEKOTOPLIM aMUHOKMCIIOTaM.

Perynsuua 6enkoBoro obmeHa

Perynsaumsa obmeHa 6enkoB HeviporymoparnbeHasi. LieHTp pery-
NAUUK PacnosioXXeH B NPOMEXYTOYHOM Mo3re (B runotanamyce).

CvmMmnaTnyeckas HepBHas cuctema CTUMynupyeT kaTtabonuye-
CKue npoLiecchl, a napacumnartuyeckasi — aHabonmyeckue.

AHabonuyeckum genictBuem obnagatot CTI (ctumynupyet
cvHTEe3 Gernka, TpaHCMoOPT aMUHOKUCIOT Yepes KNneToyHble membpa-
Hbl, cuHTe3 n PHK B sape), aHaporeHbl (CMHTE3 MbILLEYHOW TKaHWM),
3acTporeHbl (CUHTE3 Oernka B penpoayKTUBHbBIX OpraHax M MOMOYHOM
Xenese), UHCYNUH (CNocoOCTBYET TPAHCMOPTY aMUHOKUCIOT Yepes
KNeToYHble MemMbpaHbl, NOCTaBNSAET 3HEPIUIO ANA CUHTE3a), TUPOK-
CUH Y MOJIOAbIX XXMBOTHbIX CTUMYNuUpyeT cuHTe3 6enka n passutue
opraHmama

Katabonuyeckum gencresmem obnanaroT rinOKOKOPTUKOM-
Abl (akTMBMpYlOT depmeHTbl, obecnednBaroLne Ae3amnHMpoBaHne
aMUWHOKUCIIOT M MpeBpalleHne KX B [Moko3y), B Gonblumnx gosax y
B3POCIbIX >XMBOTHBIX TUPOKCUH (MOBbILIAET aKTUBHOCTb aMMHOOK-
cvaas B pesyrnbTaTe yBeNnMuYnBaeTCs 4e3aMUHUPOBaHME).

K nunuaam (rp.lipos Xup) OTHOCATCA HeWTpanbHbIA XUpP
(Tpurnuuepapl) 1 xuponopobHble BewecTBa (nunovabl) docda-
TMAbI (MNn pochonnnuabl), Bocka (CTepounabl, XONeCTEPUH) 1 Ap.

0
CH,— 0 — C—R,
0
CH—O0—C—R,
O
CH,— 0 — C—R,
Puc. 81. CtpoeHue xunpos
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XXnpbl XXKUBOTHOrO NPOUCXOXKAEHUA COAEpPXKaT HaCbILWEHHbIe
XWpHbIE KNCnoTbl: onenHoByto Cig Hzy O, , nanbmutuHoByo Cig Ha,
O,, cteapuHoByto CigHss O, , naypnHOBYO, MUPUCTUHOBYHO M Ap.

Xupbl pacTutenbHOro MPOUCXOXAEHUA COAepXaT HeHa-
CbILLIEHHbIE XXMPHbIE KMCNOThI: NMMHoneByto Cig Hix O,, NuHONEHoBYy0
Ci1gHzp O, , apaxugoHoByto Cyo Hs, O,

Mpn OTCYTCTBUM HEHACBILWEHHbIX XXWUPHbIX KUCIOT Y KPbIC
HacTynaeT HEKPO3 KOXW (BUTaMuH F).

Ha ponio nunupoB B opraHvMame 4denoseka npuxoautca 11-
25% macchl Tena. Y CBUHEW, BanyxoB, BONOB, MepeneTHbIX NTul,
KypatouHbix oBey oo 35 - 50%. CogepxaHue xupa B nedyeHn 5%, a
npu nepepoxaeHun 4o 50%. MHOro »upoB B knetkax mMo3ra B Nomno-
BbIX Xenesax. CogepXaHue Xupa B KPOBM YerioBeka COCTaBnsieT
500 mMr% (150 mMr% - HewnTpanbHbin xup, 200 Mr% - docdaTtugl,
150 Mr% - xonectepuH).

XonecTepuH (TETPAUMKIMYECKUA HEHACHILEHHbBIN CIVPT) SB-
nseTca maTtepuarniom, M3 KOTOPOrO CUHTE3UPYIOTCS FTOPMOHbI KOpb
HaZno4Ye4HMKOB, XeNYHbIE KNCNOThI (Y YenoBeka rmvKoxonesasi, rmu-
KOA4E30KCMXomneBasi, Taypoxornesasi, TaypOoAe3OoKCcMxornesas), BuUTa-
MuH D v gp.

Yenosek notpebnset B cytkn 0,1-0,3 r xonectepuna. OgHako
bonbwasn yacTtb (4o 80%) xonectepuHa uMeeT 3HAOrEHHYK MpUpo-
ay. MHoro xonectepuHa B MO3re, Hagno4yeyHukax, HepBax.

B neyeHM Heuncnomnb3oBaHHbLIV XOMNECTEPUH NpeBpallaeTcs B
XenuHble KUCNoTbl. Y 4YenoBeka B CYTKM cuHTesupyetca 5-10 r
XKEMNYHbIX KNCNOT.

Mpy HapyweHun obmeHa XxonecTepuHa BO3HWKAeT aTepo-
CKnepo3 cocynoB, oOpa3oBaHMe XONEeCTEPUMHOBLIX KaMHeWh B
XKEenN4yHoMm nysbipe.

Mpu geduunTe xonectepuHa HapyllaeTcs CTPyKTypa B KneT-
Kax HEPBHOW CUCTEMbI, HAPYLLIAETCA CUHTE3 CTEPONOHBIX TOPMOHOB.

b o
Puc. 82. KypatoyHas oBua Puc. 83. KpynHasa 6enas nopoga
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Bonblasa 4YacTb XUPOB HaxOAMTCA B OpraHW3Me B KreTkax
XMPOBOM TKaHW (aaunoumnTax), pacrnofioKeHHbIX B NOOKOXHON KneT-
yaTtke, BpbbKenke, canbHUKe, OKONONEYEHOYHOW M OKOJNOCEPAEYHON
Kancyrnax u mexgy MbILLEYHbIX MyYKOB.

MeHbluas YyacTb BXOAMT B COCTaB KIETOYHbIX CTpyKTyp. Konu-
YeCTBO 3amnacHOro Xupa 3aBuUCUT OT BMAa, Bo3pacTa, nomna, paunoHa,
TemnepaTypbl OKpyXaloLlen cpedbl, Xxapakrepa NuTaHus, Konn4ecTea
M KayecTBa NULLK, KOHCTUTYLIMOHANbHBIX OCOBEHHOCTEN U T.4.

Peseps oTknagbiBaeTcs, ecnu notpebneHne kopma npeBbl-
LIaeT aHepreTuyeckme NnoTpebHOCTN opraHnsmMa.

Y XMBOTHbIX pa3HbiX BWOOB CyLUECTBYeT OTHOCUTENbHOE Mo-
CTOSIHCTBO COCTaBa M CBOWCTB CTPYKTYPHbIX XMUPOB (T.e. CylecTByeT
BMAOBas CNeuM@pPunyHoOCThb).

Mpn ANUTENBHOM MWUTaHWK, KakMM NMOO O4HUM BMOOM XMpa
N3MEHSETCS1 COCTaB XWpa, OTKNagblBAEMOro B OpraHmsaMe u OH
HanoMuHaeT, Mo psay CBONCTB, NULLIEBOM XUP.

Y cobak, nocne AnNUTENbHOrO roNofaHnNs, U KOPMITEHUsT B Te-
yeHue 3 Hepenb JbHAHBIM Macnom unu 6apaHbMM carnom, B XUPO-
BOM Jeno HakannMeanucb Xupbl ¢ Todkon 3amep3aHusa 0 °C, n coor-
BETCTBEHHO C To4kon nnaenexuns 50 °C.

PYHKLMMN XKNPOB :

1. MnacTtnyeckas (BXoOAT B COCTaB KMNETOYHbIX CTPYKTYP).

2. OHepreTuyeckas (npu okucnenum 1 r xupa obpasyetcs
9,3 kkan 39 k[IX). Y MOHOraCTpUUHbIX XXUBOTHbIX XUp nokpbiBaeT 30-
50 % noTpebHOCTU B 3HEPTUN.

3. ®ukcauus 1 3awmTa BHYTPEHHUX OPraHoB.

4. TpegoxpaHeHne KOXW OT BbICbIXaHWUSI (KUPOMOT, KOXHbIN
XWpP Y BOZOMNaBaOLWNX MTULL).

5. WctouHuk Boabl (npu okmcneHun 100 r xumpa obpasyetca
107 r Boabl).

6. PactBopeHue u BcacbiBaHue ButammnHoB (A, D, E, K).

7. MNpeawecTBeHHMKN BUONOrMYECKN akTUBHbIX BELLECTB (CTe-
POVAHBIX FOPMOHOB, MPOCTarnaHAMHOB).

PaclienneHve XvpoB NpOUCXOAUT B OCHOBHOM B KULLEYHUKE
nog OEeWCTBMEM NnMnasbl KULIEYHOTO COKa W COKa MOMKEerygodHON
Xenesbl (Npy 3aboneBaHny NOSXKENYA04HOW XKenesbl U nepeBsiake
npoTtoka 6onee 50% XMPOB BLIBOOUTCHA C Kanom B HEU3MEHEHHOWN
dopme).

Benylee 3HaueHve B pacLLensieHny 1 BcacbiBaHWUWN XUPOB Npu-
HagnexuT xenuu. JKenyHble KUCNoTbl 3MYNbIMPYIOT XUPbl, akTUBMPY-
0T Nnasy n cnocoOCTBYIOT BCAChIBAHWIO BbICLUMX XKUPHBIX KACTIOT.
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Mpyn BOCMANEHUN Xen4yHOro Mysbips (XONEeuMCTUT) UIKn 3aKy-
MOPKe >KeMn4YHOro NpoToka Gorbluas YacTb HEAIMYNbrMPOBAHHBIX XXK-
pOB pacLlennaeTcsd M MNPOXOAUT Yepe3 MULLEBAPUTENbHLIA TPakT
TpaH3nToM. Kan coaepXvt MHOro HepacLlenneHHbIX XUPOB U HEBCO-
CaBLUMXCSA BbICLUMX XXMPHBIX KWUCAOT MMeeT cepoBaTto-Oypbin uUBeET
(axonuueckun ctyn).

Mpn xonmeuucTute pacTBOPUMbLIA XONECTEpPWH BblinagaeT U3
Xenum B Kpuctannuyeckonm cdopme n obpasyet kamHu. XKenuyHble
KamHu coctosaT Ha 90-99% 13 kpucTannoB xonecrepuHa m Ha 1-10%
N3 KanbLMeBbIX CONEN XenYHbIX KUCMOoT.

Mo gevcTBneM nunasbl, B KMWEYHUKE, XUPbl pacLLEnnaTes
Ha BbICLUMNE XMPHbIE€ KACMOTbI U FMULEPUH.

MuuepunH pacTBOpUM B BOJE, M XOPOLLO BCacbIBaeTCA.

BbicLune XUpHble KUCNOTbI COEANHAIOTCH C XXENYHBLIMU KUCIIO-
Tamu 1 06pasyloT MULennbl, CNOCOOHbIE K BCACbIBaHWIO.

B cnusncton kuweyHvka muuensesl pacnagaroTcs Ha BbicLIMEe
XMPHbIE KUCMNOTbI U Xemn4yHble KUCHOTbl. 2KenyHble KUCMNOoThl Bcachl-
BalOTCA B KPOBb W MOCTYMalOT B CHOBA MeYeHb, YTO CTUMYNuMpyeT
xenyeobpasoBaHue 1 XenyeoTaeneHve.

B anutenun knweyHunka o 70% ravuepuvHa v BbICLUKUX XUP-
HbIX KMCMOT CUHTE3UPYITCA B XMMOMMKPOHBbI (rp. chylon cok +
mikros manbii) - YacTuLbl HENTPANbHOrO Xu1pa, 3akrioYeHHas B nu-
nonpoTenHoByo 060M04Ky, gnameTpom okono 0,5 -1 Mkm, pecuHTe-

3MPOBaHHbIE B ANUTENMOLUTaX KMLIEYHWKA MPU BCaCbiBaHUN XMPOB,
koTopble 3atem (0o 80%) BcackiBatoTCs B NMUMAy.

Kupbl B cocTaBe XMNOMUKPOHOB MMEIOT BUOOBYIO cneunduny-
HOCTb. OflHaKO CUHTE3 CneundmUIHBLIX XUPOB B CITU3NCTON KULLEYHU-
Ka orpaHu4eH.

OctanbHas 4acTb XMPHBLIX KACMOT (B OCHOBHOM KOpOTKOLe-
MOYHBIX) MOCTYNAET B BOPOTHYIO BEHY N NEYEHb.

YacTb HepacLlenneHHbIX B KULWEYHUKE XUPOB B BUAE MeEnb-
YauLen SMyrnbCcuMmM MOryT BCacblBaTbCA U NOCTyNaThb B NUMAY.

M3 numdobl nunuabl NOCTynakT B Manblid Kpyr KpoBoobpalwe-
HWS 1 nerkue, rae OHW 3a4epXUBaloTCH, YaCTUYHO PaCLLENISOTCS U
OKUCNSATCA NEroYHbIMU rncteounTammn (NpeaoxpaHsis KpoBb OT XKU-
poBow ambonun).

M3 nerkux nunuabl NOCTynatoT B NeYeHb, TKaHU 1 XUPOBOe Aeno.

B nedyeHn npoucxoouT rMApPONU3 XWUNOMUKPOHOB U CUHTE3
cneunduyecknx Ans opraHusma Tpurnmuepuaos, ocdonunuaos,
XornecTepuHa, KETOHOBbIX TeM 1 Ap.

B >kMpOBOM €M XMP CUHTE3UPYETCS B OCHOBHOM U3 IMIOKO3bI.

Kvpbl B opraHv3ame MOryT CMHTE3MpOBaTbCs M3 YrNeBOAOB U
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©enkoB, O4HAKO 3aMeHUTb MX yrneBofgamMu u 6enkamm Hemnb3d, Tak
KaK Takme BbICLUME XUPHbIE KUCMOTbI Kak, NMHOMeBas, NMHONeHoBas
N apaxugoHoBasi B OpraHM3mMe He CUHTEe3NpYoTCS.

Mpy HEOBXOOMMOCTHU XKMPHbIE KMCIOTbI OKUCHIAKOTCA B TKAHSIX.
Mpn okMCNeHUM XNPHBIX KNCNOT (P -okucneHne) obpasyoTcs macns-
Hag, B -okcMMacnsaHasi, aueToyKCyCHasi U YKCYCHasi KUCMOTbl, KOTO-
pble okucnsilotca B ganbHenwem go CO, n H,O c BblgeneHuem
3HEpruu.

KeToHOBLIe Tena (B-okcMmacnsHasi, aueTOykCycHas M aue-
TOH) - NPOAYKT HEMOJIHOrO OKMCMEHUS XMPHbIX KncnoT. [pynna npo-
OyKTOB OOMeHa BellecTB, KOTOpble 0DOpa3ylTca B neyeHu u3 aue-
Tnn-KoA.

Mpn HapyweHun yrneBopgHoro obmeHa (caxapHbil avaber)
UNu Npy oNMTENbHOM rofiogaHun (Npu HexeaTke YrineBOLOB) B KPOBU
HakanmMBatTCA KETOHOBbIE Tena BCreacTBME MCMONb30BaHMS B Ka-
YecTBE UCTOYHMKA SHEPTUUN XMPHbIX KMCIOT 1M 6enkos (npu okucre-
HUWN KETOr€HHbIX aMUHOKUCIIOT, NenunH, heHmnanaHuH, obpasyTtca
KeToHoBble Tena). B kpoBu nosiBNsSeTCs aueToH, KOTOpbIM BblAens-
€TCA C MOYOW, MOTOM 1 BbiAbIXaeMbIM BO3ayxe (3anax aueToHa). 3710
NPMBOANWT K aLumao3y n Kome.

B Hopme y yenoBeka B KpoBu 1- 6 Mr % KeTOHOBLIX TS, a Npu
3aboneBaHnM caxapHbiM gnabetom mx konmdectBo gocturaet 300-
400 mMr%. C mo4oin B HopMe Bbigensietcs 40 Mr KETOHOBbIX Tefn B
cyTKku, a npu 3abonesanum 10-50 rpammosB.

Y xutenen KpainHero Cesepa, nUTaloWmMXCad B OCHOBHOM MS-
COM U Xupamu, CyLLeCTBYET MEXaHU3M MO3BOSSAOLLMIA UCMONb30BaTh
KETOHOBbIE Tena ANnd 3HEepreTUYeckux Lenen u He NpuBOAUT K NO-
BbILLIEHWNIO COOEepXKaHMs KETOHOBLIX TeN B KPOBW (KETOHEMUU) U MO-
ye (keToypumn).

LleHTp perynsaumm XupoBoro obmMeHa pacrnosfioXeH B rmnoTa-
namyce.

PasgpaxeHvne BeHTpoMeananbHbIX S4ep Be4eT K yBENTUYEHUIO
anneTuTa M OXUPEHMWIO, a pasfdpakeHne BEHTPO NnaTepasibHbIX Bbl-
3biBaeT acparuto (rp. a- otpuuaHue + phagein ectb, noegats - 0Tkas
OT KOpMma).

CumMmnaTtuyeckaa HepBHasa cucTtema (YpeEBHbIN HepB), agpe-
HanwuH, CTI, AKTT, rniokokopTMKouadbl, TUPOKCUH, FMOKaroH crnoco6-
CTBYIOT MOGMNIM3aLIMM XKUpa M3 XNPOBOro Aeno (MMnonus).

Mpu runodyHKUUKM runodusa, LWNTOBUAHON Xenesbl, NonoBbIX
Xenes nNpovcXOAuT OXMpPeHMe. Y KacTpaToB M XKEHLMH BO BpeMS
Knumakca nosiBNnsieTcs Ty4HOCTb.

VIHCYNVWH 1 NponakTuH ycunuearT obpa3oBaHue xupa U3 yr-
NeBOAOB (NMNOreHe3s).
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MapacumnaTuyeckasa HepBHas cuctema cnocobcTByeT Aeno-
HMPOBAHMIO XXMPa B XXMPOBOE Aeno.

Ocob6eHHOCTN OOMEeHa XXUPOB Y XKBayHbIX:

1. CuHTe3 BbICLUNX XUPHbIX KACMOT MaeT u3 yKcycHonm (aue-
TaT) U MacnsaHon (byTupar) KucnoT. Y kopoB 6onbluas 4acTb XKMPOB
MOMOKa CUHTe3upyeTcs M3 aueTtaTa, B - OKCMMAacnsiHOW KUCNOTh,
rTHOKO3bl.

2. Jlunugbl kpoBu Ha 75% npepcTtasneHsl poconunuaamm u
XOMNeCTEPUHOM.

3. CuHTes B npepxenygkax BbICLUMX XUPHBIX KUCHOT C HU3-
KM cogepxaHnem atomoB yrnepoaa (C<14) - kanpuHoBas, naypu-
HOBas, MMPUCTUHOBAS.

YrneBoabl oOpraHuMdeckue BellecTBa, C oblien dopmynon
Cn(H,O)n. YrneBoapl ABNSATCA OCHOBHLIM UCTOYHUKOM dHeprum (Y
MOHOraCTPUYHbIX XMBOTHbIX 65-75% noTpebHoCTM opraHuM3ma B
3Heprumn obecnevmBaeTcs yrnesogamu, y xBadHbix 80-90%).

Yrnesoabl MOCTynalT B OpraHM3Mm B Buae nonucaxapupoB
(uenntonosa, kpaxmar, rmMKoreH), onurocaxapuaos (ManbLTo3a, nak-
TO3a, caxaposa) 1 MOHocaxapuaoB (r1oKo3a, PPyKTo3a, ranakrosa).

OCHOBHbIM WUCTOYHWKOM YrfeBOAOB AN YernoBeka ABMSeTCH
Kpaxman. B myke n kpynax cogepxaHue kpaxmana coctaenset 70-
80%, B kapTodpene - 20%.

CooTHoLeHre GenkoB, XUPOB 1 YrNeBOAOB B pauMoOHe Yero-
Beka coctasnset 1:1:5.

Buonormnyeckas ponb yrneBogoB OnpeaenseTcsa ux aHepretTuye-
CKOWM LIeHHOCTbIO, CMOCOBOHOCTBIO K BbICTpOM MOBUIM3aumMu npu Mbl-
LueyHow paboTe, MpU CHUXKEHUN TeMnepaTypbl OKpy>KaroLLeln cpeabl.

CoeguHssch ¢ 6enkamu, nunuaamMy oHW obpasyroT CTPYKTYp-
Hble KOMMOHEHTbI KMeToK. BXoasT B COCTaB HYKMEMHOBbLIX KUCMOT
(pnbo3a, nesokcmpnbosa).
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CopgepxaHne yrneBodoB B Tene XMBOTHbIX HeBennko. Coaep-
)KaHue [MoKo3bl B KPOBU XBayHbIX cocTaBnsieT 50-60 mr%, y MoHo-
ractTpuyHbix 100-120 Mr%, y ntuy go 300 mMr%. O6wun 3anac rnto-
KO3bl B KpOBM YenoBeka cocTaBnsieT 5-6 rpammos.

CopgepxxaHve rmvkoreHa B nedeHun yenoBeka 5-6% ot obwen
macchl (150 - 200 rpammoB), B Mbiwuax gocturaet 1% (200-300
rpammoB). O6wuni 3anac sHeprum yrnesoaoB coctaBnsaet 5001 « 4,1
kkan = 2050 kkan.

MoBblileHNe ypoBHS rNoKo3bl 6onee 120 mMr% - runeprivke-
Mus, noHmwkeHne Hmwke 70 mMr% runornukemus. [Npu NoBbILWEHWM
ypOBHs caxapa B kpoBu o 170-180 Mr% oTmevaeTcs rnoko3ypus -
NnosiBfieHne caxapa B KpOBW.

Mpwn notpebnerHnn 50-100 rpaMmmoB caxapa oTMedaeTcs yme-
peHHas, KpaTKOBPEMEHHas rMneprivkeMus, a npu notpebneHun
150-200 rpamMmoB caxapa OTMe4aeTcsl anumeHTapHas (nuLieBasi)
rIHOKO3ypuUsi.

Y MOHOracTpu4HbIX XUBOTHbIX 70% yrneBogoB OKUCNAETCS B
TkaHsx oo CO, + H,0, 25 % npeBpaluaetcs B xup 1 5% B rMUKOreH.

BeayLiee 3HaueHve B 06MeHe yrneBoaoB NPUHAANEXMNT NeYeHu.

1. nukoreHes (CYHTE3 MMUKOreHa) 1 rMMKoreHonus (pacnag
rAYKOreHa).

2. T'mokoHeoreHes (rp. glycos crnagkui + neo HOBbIV + genesis
3apoXKOeHne) — CUHTE3 KO3bl U3 NMPOBUHOrPaZHOW, NPOMMOHOBOW,
MOJSIOYHOW KMCIIOT, MMUEPUHA, MTHOKOTEHHBIX aMUHOKMCITIOT.

3. TpeBpalleHre pasnunyHbIX YINEBOLOB 1 OKUCIIEHME TTHOKO3b.

4. CwHTe3 Xupa u3 yrneBoaos.

5. CuvHTe3 rmnioKypoHOBOW KUCNOTbI (YPOHOBLIE KUCIOThLI BXO-
OST B COCTaB MHOTUX NMPUPOAHbIX MONMcaxapuaoB renapvHa, ruany-
POHOBOW KMCMNOTbI, FEMULENIION03 1 Ap.).

Ouccmmnnaums yrneBoLoOB OCYLLECTBSAETCA B TpU aTana:

1. MoaroToBUTENbHLIN (NULLEBApPEHNE) NPOUCXOAUT B Xeny-
JOYHO-KMLWeYHOM TpakTe, lMog gencTBMeM amunonuTuyeckux dep-
MEHTOB nonuvcaxapuibl pacLLennsaTca 40 MOHOcaxapuaos (rmKo-
3a, (bpykTO3a, ranakrtosa, MaHHO3a, Kcunosa, apabuHo3a u ap.).
BcacbiBaHne yrneBogoB MPOMCXOOUT TONMbKO B BMAE MOHOCaxapu-
[oB, nocne nx gochopnnnupoBaHus.

depmeHTbI
Monuncaxapugbl (kpaxman) rnoKo3a

I'Ipw 3TOM ocBOOOXaaeTcs HebonblLloe KONMMYEecTBO SHEpruu,
KOTOpasaA paccenBaeTcd B Buae tenna.
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2. AHa’poOHbIN (rnNukonus) GeckucrnopogHoe (HemnornHoe)
paclienneHme rniokKo3bl Mo AENCTBMEM KIETOYHbIX (hepMeHTOB A0
NMMPOBMHOIPAAHOWM KUCMOTbI, KOTOpPas B aHa3pOOHbIX YCMOBUSIX BOC-
ctaHasnueaetca (npucoeamHseT H') 4o monouHomn kucnoTbl. Mpu
aToM obpasyeTcs aBe mMonekynbl ATO.

hPepmMeHTbI
miokoza —» 2MBK —» 2 laktat —» +2 AT®

MonoyHas kucnoTta (nakrtaT) BO BpeMsi OTAbIXa PeCUHTE3NpPY-
€TCA B NeYyeHn 1 Mbliliuax B rnukoreH 85%, 15% okncnsietca ao nu-
poBuHorpagHown kucnotel, CO, u H,0.

HakonuBLuasdica monoyHasa kucrorta BO BpeMsi paboThbl Bbi3bl-
BaeT rMNepBeHTUNALMIO Nnerkux (4ns nukBugauumn KMcropogHon 3a-
OOJDKEHHOCTU 1 aumngosa).

3. A3poOHbIN (ObIXxaHWe MPOUCXOAUT BHYTPU MUTOXOHOPWUIA
npy ydactmm pepmMeHTOB BHYTPUKNETOYHbIX MeMOpaH M maTpukca
mMutoxoHapuwn). Mpu aTom obpasyetcs 36 monekyn ATO.

2 Naktat — 2 MBK— 2Auetun KoA — uukn Kpebca
—» 6CO,+ 6H,0+ 36 AT

CyMmapHas peakuus

CsH;, O + 60, —» 6CO, + 6H,O0 + 38 ATO

Perynsuus yrneBogHoro oomeHa

BnusiHne HepBHOWM CUCTEMBI Ha YrneBOAHbLIN OOMEH BrepBble
obHapyxun Knog BepHap. OH cTaHoBun, 4TO ykon B gHO IV mo3ro-
BOrO Xernyaoyka Bbi3blBaeT MobmnM3aumio yrneBoAaHbIX 3anacos ne-
YEHW U MPUBOAMUT TMNEPIIMKEMUN U TNIIOKO3YPUN.

LleHTp perynauum yrneBogHoro obmeHa pacrnorfioxeH B runo-
Tanamyce. [Mnotanamyc okasblBaeT BNUSHWE 4Yepes3 runous Ha
BbligeneHve psga ropmoHoB (AKTI, CTI, TTIN) n yepes BeretaTus-
HYIO HEPBHYIO CUCTEMY.

AppeHanuH akTmBupyeT depMeHT dhoccopunasy, KoTopblii
BbI3bIBaET pacnap riukoreHa B neyYeHu U MblLlLax.

FnoKaroH v CTUMynNUPYIOT IMMKOreHonu3 (pacnag riavkoreHa).

nmoKkokopTUKOUAbLI CMOCOOCTBYIOT ITIOKOHEOrEHE3Y.

TUPOKCUH CNOCOGCTBYET BCACLIBAHMIO MTHOKO3bl B KULLEYHUKE
N ee OKMUCMEHNE B TKaHSIX.

MHcynuH okasbiBaeT rynornMkeMu4eckoe Oencreune, cnocob-
CTBYET CMHTE3Y [MMKOreHa.
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CoMaToTPONHbIA FOPMOH CHWMXaeT UCMONb30BaHUE [MHKO3bI
B KQYeCTBE UCTOYHMKA SHEPrMU N yCUnNmnBaeT pacnag Xupos.

MapacumnaTuyeckasa HepBHad cuctema depes dnyxgaroLuim
HepB OKa3blBaeT BNMSIHUE HA MOMKENYyOOYHYI0 Xernesy, YTo cnocob-
CTBYET BblAENEHNI0 MHCYIMHA.

Cumnatuyeckasa HepBHad cuctema (cumnaTtoagpeHarnoBas
cuctema) cnocobCcTBYET BbIAENEHMIO B KPOBb KaTexonamuHoB (ag-
peHanvHa u HopagpeHanuHa).

Ocob6eHHOCTH YyrieBoAHOro ooMeHa y XXBa4vHbIX:

1. OCHOBHbIM UCTOYHWKOM YINIEBOAOB ABMASIETCS KreTyaTka.

2. OcHOBHbIM MeTabonuMToM yrresogHoro obmeHa senstoTes JIKK.

3. Huskun yposeHb rmoko3sbl B kposu (40 - 60 mMroo).

4. CwuHTE3 rMKo3bl U3 HEYTNEBOAHbIX NPealeCTBEHHUKOB.

OHeprusa B opraHv3am >XXMBOTHbIX MOCTyNaeT B cocTaBe GernkoB,
XnpoB u yrnesogos. ObMeH aHeprum n obmeH BellecTs, ABa B3au-
MOCBSI3aHHbIX 1 OAHOBPEMEHHO NPOTEKaloLWMX NpoLiecca.

OGMeH 3Heprumn NogYMHAETCS 3aKOHaM TEPMOOUHAMMKMN:

3aKoH CoxpaHeHWsi 3Heprnn (3Heprus He nc4esaeT U He BO3-
HVMKaeT BHOBb, OHa 1LLUb MEPEXOaNT M3 OAHON hopMbl B OPYryio).

HanpaBneHve npeBpalleHns aHeprnn (3IHeprusi MoXeT nepe-
XOAWTb TONbKO ¢ 6onee BbICOKOro ypoBHSA Ha 6onee HU3kun).

HesHaunTenbHOe KOnM4ecTBO aHeprnn obpasyeTtcs npu nepe-
BapuBaHuW NuTaTenbHbIX BewwecTs B XKKT.

OcHOBHOE KONMMYEeCTBO 3HEPrun ocBobOXOaeTCs B X04e Mexy-
TOYHOro obmeHa (obpasoBaHusi METabONUTOB U UX OKUCHEHUS B
LMKe TpMKapOOHOBbLIX KUCIOT M OKUCIEHWUs] BOAOPOAA B AblXxaTenb-
HOW uenu - okucnutenbHoe docopunmpoBaHme).

YacTb sHepruu (30-40%) , BblgensemMon npu OKUCNEHUN nuTa-
TenbHbIX BELLECTB pacceuBaeTcsd B BuAe Tenna, a octanbHas (60-
70%) akkymynupyeTcs B Xummnyeckunx ceassax ATP, obpasytoLleiicsa B
OCHOBHOM MpU OKUCNUTENbHOM ochopunmMpoBaHun B AbiXaTerb-
HOW Uenu.

AT® - yHuBepcanbHbIl UCTOYHUK SHEPrum MoXeT npeBpa-
lWaTbCs BO BCe Apyrme opmbl SHEPrun (MexaHu4eckyl, Xummude-
CKYH0, 3IIEKTPUYECKYIO).
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BanoBas aHeprusa kopma

— S

MepeBapumas sHeprus OHeprus kana
O6meHHas aHeprug OHeprus moun

(CBobGogHas aHeprusi, UCnonb3yemasi OpraHM3MoMm)

MopnepxaHne xnsum (50%) Mpoaykums (50%)
(TennonpoayKkuus, oCHOBHOM 06MeH)  (MOMOKO, LLEepPCTb, NpMpocT, paboTa)

O6OMeHHas 3Heprus - 3Heprusi, KOTOPYK OpraHN3M MOXeT UC-
nonb3oBaTb AN MNPOLECCOB XU3HEOEATEeNbHOCTU U 0bpasoBaHus
NpOAYKLNN.

Mpun onTMManbHbIX ycrnoBusix npumepHo 50% obMeHHoI aHep-
rn ncnonbe3yetcsa Ha obpasoBaHne NPOAYKLMN.

PasnnyatoT OCHOBHOW, NPOAYKTUBHbIA 1 00LWMIA 0OBMEH SHEPTUN.

O6wwit obmeH cnaraeTcs U3 OCHOBHOTO M NPOAYKTUBHOTO.

O6MeH aHeprun ABMSIETCA MHTErpanbHbIM MoKasaTtenem oo6-
MeHa BellecTB. [Ns XxapaKTepucTUKM YpOBHs OOMeHa BeLlecTB
onpegensioT 6anaHc aHepruu.

OCHOBHOM OBMEH - KONMYECTBO IHEPIUM, 3aTpayMBaeMoe Op-
raHnU3MOM B YCMOBUWSIX MOMHOro nokos (npu Temnepatype 18-20 °C,
nexa, Hatowak) ona obecneyeHnss MMHUMAaNbHOrO YPOBHS obMeHa
BELLECTB U (PYHKUMOHANbHOW aKTUBHOCTWU, HEOOXoaumon gns nog-
OepXXaHUst XXU3HU.

YpoBeHb OCHOBHOIo o6MeHa 3aBUCUT OT MOpOAbl, nona, Bo3-
pacTta, U3NoNOrM4eckoro COCTOSIHUSA, BPEMeEHM roga v ap. akTo-
poB. Y caMLOB OCHOBHOW OOMEH BbILLE, YEM Y CaMOK, Yy pacTyLLMX
Gonblue, YeM Yy B3pOCHbIX, LHEM BbILIE, YEM HOUBLIO. Y NaKTUPYHOLLNX
KOPOB OCHOBHOW 06MeH Bbiwwe Ha 30%, YeM y CyXOCTOWHBIX.

OcHoBHOM 0OMeH y YenoBeka paseH 1 kkan/ Kr )X1BOW Macchl B
yac. Y yernoseka 70 kr - 1 kkan - 24 yaca = 1680 kkan.

Ona mopgen (18-29 neTt) ymcTBeHHOro Tpyda noTpebHOCTL B
3HEPMN COCTaBMT: XeHLWmHbl 2400 kkan (10,1 kx), Myx4unHbl 2800
kkan (11,7«x0x). 1 kan = 4,187 Ox., 1 gXK = 0,239 kann.

3akoH noBepxHocTu Tena M. PybHepa (M. Rubner,1854-1932
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HeM. couanonor). MIHTeHCMBHOCTL OOMEeHa BeLLecTB, NPsIMO Nponop-
LMoHanbHa NOBEPXHOCTM Tena u obpaTHO NponopuuoHaribHa macce.

Hanpumep: CooTHOLWEHME MOBEPXHOCTU K 06beMY COCTaBUT
npwv ArMHe CTOpOHbI Kyba 1, 2 n 3 cM cooTBETCTBEHHO: 1/6 , 1/3 n 1/2.

L 1cm 2cm 3cm
V 1cm® 8cm® 27cm®
S 6c¢cm® 24cm® 54 cm®
VIS 1/6 1/3 1/2

YeM mMenbye XMBOTHOE, TEM MeHee 6naronpmusitTHo COOTHOLLe-
HMe NOBEPXHOCTM Tena k Mmacce (T.e. Bbile noTepwu tenna). B pacue-
Te Ha 1 Kr MblWwb TepseT bonblwe Tenna, Yem 4yenosek B 20 pas, ObIk
B 30 pas.

Mpoaykuus Tenna B pacyeTe Ha 1 M” MOBEPXHOCTW Tena Be-
nnunHa, 6onee mMeHee, NOCTOSHHASA Hexenu Ha 1 kr maccel Tena. Y
yernoBeka aTa Benu4yMHa pasHa 948 kkan/m? (850-1250 KKaJ'I/MZ).

lMoBepxHOCTL Tena Ans My>4nH pasHa 1,9 MZ, KEHLLMH 1,6 M°,

MoTepwn Tenna yepes NOBEPXHOCTb Tera cocTasnsoT bonee 80%.

MpoAyKTUBHbLIN OOGMEH - KONUYECTBO 3HEPrUWU, UCMOSb3ye-
Moe A5t NPOU3BOACTBA NPOAYKLUUN 1 BbINOMHEHNST paboThl.

BanaHc aHeprum (¢p. balance Bechbl) - pasHuUua Mexay Komnu-
YeCTBOM 3Hepruv NocTynarwLLen Cc NULLEN U 3Heprnen pacxoayemomn
OpraHnU3mMom.

YyeT aHepruu, BblAenseMomn XUBOTHbIM, OCYLLECTBASAIOT C Mo-
MOLLIbIO MeTOA0B MPSIMOM U HenpsiMon kanopumeTtpuu. Kanopumet-
pua (nat. calor Tenno + rp. metreo U3mMepsATb) - U3MepeHne Bblaens-
eMOoro (Mnu nornoLwaemMoro ) KonuyecTesa Tenna.

Kanopuyeckyto LEHHOCTb nuTaTenbHbIX BELLECTB XapakTepu-
3yeT Kanopu4eckmn KoapuumeHT.

Kanopuyecknin koadduumneHT - KONMYecTBO Tenna, OCBO-
boxgaemoe npu cropaHum 1 T BellecTBa, coctaBndeT: benka 4,1
kkan (17,6 kOx), »kupa 9,3 kkan (38,9 k[x), yrnesogos 4,1 kkan (17,6
kx). 1 kan = 4,187 Ox., 1 k= 0,239 kan.

KanopumnHocTb nuTaTenbHbIX BELWeCTB (husnyeckas aHeprms)
onpegenseTcs B Kanopudeckon 6oMbe (3aMkHyTasi kKamepa B Bogs-
HoW BaHe) C YNCTbIM KUCITOPOOOM.
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Pwuc. 85. Henpsimasa kanopumeTpus Puc. 86. MNpamas kanopmumeTpus

3akoH nsoauHamum (M. PyGHepa) - nuTaTenbHble BelecTsa
MOryT 3aMeHATb ApYr Apyra B COOTBETCTBUM C UX KaNOPUYECKMMU
koadpdurumeHTamu. [NpaBnno n3oguHaMmmm yuntbiBaeT TOMbKO 3HEp-
reTmyeckue Hyxapl opraHnsma. Tak 1 rpamm xupa MoXeT 3aMeHUTb
2,3 r yrnesogos, unn 1 rpamm yrnesoaos 0,44 rpamma xupa.

dusmndeckas aHeprns npesbiiaeT PU3NONOTMYECKyto, Tak Kak
B TKaHAX He MpOMCXOAUT MOMHOro OKUCMNEHWs nuTaTenbHbIX Be-
LecTB.

Mpsamasa kanopumeTpusi - onpenerieHne Konmyectesa npoay-
uMpyemMomn opraHn3mMoMm SHEPrum ¢ NOMOLLILIO cneunanbHbIX Kanopu-
METPUYECKMX Kamep, MO3BONSALMX M3MEPUTb MPOAYKUMIO Tenna
XUBOTHbIM. [JNs1 3TOr0 MCMNbITYEMOE XMBOTHOE MOMELLAKT B Kamno-
pumeTpuyeckyto kamepy, KanopumeTtpudeckas kamepa TepMUYECKM
n3onupoBaHa oT BHellHen cpeabl. B cTeHkax ee HaxoasaTcs pagua-
TOPbI, Yepes KOTopble TeYeT BoAa C MOCTOSIHHON CKOPOCTb0. Temne-
paTtypa BOAbl onpeaensieTcs npu BXode W BbIXOO4e U3 paanatopoBs
Kamepbl. 3Haa KONMMYECTBO BOAbI, MpOTeKLIee Yepes paauaTtopbl, U
CTeneHb ee HarpeBaHUsA MOXHO onpeaenuTb KONMyecTBo Tenna.

Henpsimasa kanopumMeTpusa OCHOBaHa Ha onpegerieHun npo-
OyuMpyemor opraHn3MoM 3HEpPrnn no razaoobmMeHy. MasoobmeH nsy-
YalT C MOMOLLbLIO pecnMpaTopHbIX (NaT. respiratio gbIxaHWe) Macok.
Y XMBOTHBIX M3MEPSIIOT BbIJOXHYTOrO BO3AyXa 3a OnpedeneHHoe
BPEMsi, CoOepXXaHne B HEM YIMeKUCcrnoro rasa u kucnopoga. Ha oc-
HOBaHMN COOTHOLLEHMSI MOTPEONEHHOro >XMBOTHLIMW KUCMOpPOAa W
BblESIEHHOro YrNeKUcnoro rasa onpeaensatT AblXaTenbHbl KO3d-
PULNEHT U Kanopu4eckuin SKBUBaneHT KUCIOPOoAa.

ObixaTtenbHbin KO3 (PULUMEHT - OTHOLLIEHME BbIOENEHHOrO
opraHmamom CO, k noTpebneHHomy O,.

Mpn okncneHun yrneBofoB AblXaTemnbHbI KOIMMULUMNEHT pa-
BeH 1, 6enkoB 0,8, xxupoB 0,7, Tak Kak B cocTaBe OEKOB U XXMPOB
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COLEpXUTCS MeHbLUe Kucrnopoaa, Yyem B yrnesogax. CgHi,06 + 6 O,
=6 Hzo +6 C02 002/02: 1.

Kanopu4yeckuin akBuBaneHT KMcnopopga - Korm4ecTtBo 3Hep-
rmn, ocBoboxagaemoe npv UCMONb3oBaHMKM 1 nMTpa Kucropoda Ang
MOTHOrO OKMUCNEHMS, kakoro nnbo cybcTpaTa.

Kanopuyeckuin akBnBaneHT kucnopoga no tabnuue (npu Abl-
xateneHoMm koadduuneHTte 0,99) coctasut 21,076 k.

MMocToAHCTBO TemnepaTtypbl Tena SABMSIeTCHS OCHOBHOW (PM3no-
niorn4yeckon koHcTaHTon. CHUXKeHWe TemnepaTypbl Tena Huxke 25 °C u
noBbilleHve Boiwe 42,2 °C npuBoauT K NOTepe CO3HaHWS U Bbi3biBaeT
rmbenb opraHn3amMa (HapyLuaeTcs KOnnongHoe coctosiHue 6enkos).

Hanpumep, noHmwkeHne Temnepatypbl Tena go 32°C Bbi3blBa-
eT 03HOD, HO He npeacTaBnsieT OYeHb Cepbe3HOW onacHocTu. [Mpu
27°C HacTynaeT Koma, MpoMCXOOWUT HapylleHue cepaevHon pes-
TENbHOCTU M AblXaHus. TemnepaTypa Hwke 25 °C kpuTudeckas.

B oTnnumne oT Xx0nogHOKPOBHbLIX (MONKUMOTEPMHbIX) >KUBOTHbIX
TemnepaTypa Tena TenmoKPOBHbIX (FOMOMOTEPMHbIX) >XMBOTHbIX
(MnekonuTaowue, NTULbI) HE 3aBUCUT OT TeMmnepaTypbl OKpyXato-
e cpeabl.

Y XONoAHOKPOBHbIX (MOWKMNOTEPMHbIX) Temnepartypa Ttena
npesbliwaeT Ha 1-2 °C TemnepaTypy BHELUHEN cpebl Ui paBHa en.

YcuneHne TennoobpasoBaHnsl OTMeYaeTcs, Korga remnepary-
pa OKpyXawLllen cpedbl CTAaHOBUTCHA HWXE OMTMMarnbHOW (30HbI
koMdopTa). B 0bbluHONM nerko ogexae aTa 30Ha HaxoguTcs B npe-
penax 18-20°, a onsa obHa)xeHHoro YyernoBeka 28°C.

Haubonee vHTeHcMBHOe Tennoobpa3oBaHWe B MbiLax npu
nx cokpaweHum OTHOcMTeNbHO HebomnblUas ABUraTeNU akTMBHOCTb
BeLET K yBeNnuyeHuto TennoobpasoBaHusa B 2 pasa, a Tshkenasi pa-
6oTa B 4-5 pa3 n 6onee. OgHako B 3TUX YCMOBUAX CYLLECTBEHHO
BO3pacTaloT NoTepu Tenna ¢ NoOBEPXHOCTU Tena.

Mpn NPOOOIMKUTENBHOM OXNaXOEHUN OpraHu3ma BO3HUKAKT
HENpPOM3BOSbHbIE NEPUOANYECKMNE COKPALLEHNS CKENETHOW MyCKyna-
Typbl. [lpn 3TOM nNo4YTM BCA MeTabornuyeckasi 3Heprus B MbillLe
ocBobo)aaeTca B BUae tenna.

AKTMBaUMA B YCMOBUAX XONoda CUMMNATUYECKOW HEePBHOW CU-
CTEMbl CTUMYNUPYET NMMNONM3 B XUPOBOW TKaHW. B KpoBOTOK Bblae-
NAKTCHA U B NOCreayoLweM OKUCNATCA ¢ obpasoBaHMeM BOMbLIOrO
Konm4yecTBa Tenna cBob6OAHbIE XUPHBIE KMCIOTbI.

FOpMOHBLI HaAMOYEYHMKOB U LUUTOBUOHOMW XXemnesbl, ycunvmeas
06MeH BeLLEeCTB, BbI3biBalOT MOBLILLEHHOE TeNNoobpasoBaHme.
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Temnepatypa Tena BaXHbl NokasaTerb KIWMHUYECKOro UC-
cnegoBaHus.

TemnepaTtypa Tena XuBoTHbIx °C:

KpynHbii porateii ckot 37,5-39,5, nowagu 37,5-38,5, oBubl,
Kosbl 38,5-40,0, ceuHbM 38,0-40,0, kypbl 40,0-42,0, ytkn 41,0-43,0,
rycu 40,0-41,0, cobaku 37,5-39,5, kowka 38,0-39,5, kponukn 38,5-
39,5, ex 35 (B cnauke 6°C).

BbIsicCHUNOCh, YTO BO BpeMs CMsiYKM CKOPOCTb OOMeHa BeLLecTB
y MeaBend nagaet Ha 75%, Toraa kak Temneparypa Tena - BCero Ha
5-6 rpagycoB. Temnepatypa Tena ymeHbLumnach npumepHo 1o 30 °C.

Y GOnblUMHCTBA XMBOTHbIX MeTabonuam 3amennserca npu-
MepHO BOBOe Ha kKaxable 10 rpagycoB CHWXEHUS Temnepatypbl.
Kpowme Toro, elle ABe-Tpu Hegenu nocre npodyxaeHns metabonuam
MeaBeden Jaxe npu HOpManbHOW TemnepaType Tena ocTasarcs
3amenneHHbIM nodtn Ha 50%. Yactota ceppuebueHms Bo Bpems
cnavkn nagana ¢ 55 ygapos 00 OeBATU, a YacToTa AblxaHuus - A0
OZIHOro-ABYX pa3s B MUHYTY.

TemnepaTtypa HapyXHoW obomnouvku Tena (koxa, CKerneTHble
MbILWLBI) -HEMOCTOSHHA, a AP0 Tena (opraHbl rpyaHon, GproliHon
nonocTu, Tasa, rofloBHOr0 MO3ra) MMEET MOCTOSIHHYO TeMnepaTypy.
PasHuua mexay TemnepaTypon BHYTPEHHNX OPraHoB, MbILLLL U KOXKW
MOXeT cocTaenaTb 4o 5 - 10°C.

TennonpoAyKUUs - XMMUYECKUA NPOLLECC MPOUCXOOUT B MU-
TOXOHAPWAX Bcex opraHoB. Hanbonbluee KonnyecTBo Tenna B pac-
yeTe Ha 1 Kr Tena obpasyeTcs B neveHn (TemnepaTypa NevyeHun y ye-
noseka 37,8 - 38,0 C°), cepaue, Mo3re, 3HOOKPUHHbLIX xernesax. [1o-
CKOmnbKy Mblwubl coctasnswT 35 - 50% oT maccel Tena, TO
Hambonbllee KonMyecTBO Tenna obpasyeTtca B HuX. lpu paboTe B
Mblwyax obpasyetca go 80% Tenna.

Tennootaaya (husmdecknii npouecc) NPONCXOaUT NyTeEM:

1. Paguauuun (TennousnyyeHue). NanydeHme WHpakpacHbIX
nyyen (40 - 55 % notepu Tenna). Bce npegmeTsl, MMeloLwmne Temne-
patypy Bbiwe 0 °C wmanydatoT uHdpakpacHole nyy4n. MHdpakpacHoe
n3nyyeHne - obractb Mexay KpacHbIM KOHLOM BMAMMOIO CBeTa C
AnuHon BonHbel 0,74 MKM 1 MUKPOBOSHOBBLIM M3nydyeHnem 1-2 mm. Ko-
nMYecTBO Tenna, pacceMBaeMoro opraHM3mMoM B OKpYXKaloLLLyo cpefy
C M3ny4yeHuem, nponopuuoHanbHO NNoLlaaM NOBEpPXHOCTU Tena, Ko-
TOpble ConpukacaroTcs C BO3AYyXOM, U Pa3HOCTLIO TeMMepaTyp KOXU U1
oKkpyxatowlen cpefbl. OTgada Tenna usnyyeHveM npekpallaeTcs, ec-
Ny BblpaBHMBAETCA TeMNepaTypa KOXM U OKpyKatoLLen cpeabl.

2. UcnapeHune XMOKOCTM C MOBEPXHOCTU Tena (noT) u abixa-
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TEnbHbIX NyTen. Y 4enoBeka Mpu TemnepaType BHELIHeW cpegbl
20°C ucnapsietcsa Yepes noToBble xenesbl okono 600-800 r Bogpl B
cyTku. lMoTteps Tenna coctaenset 20-30%. VicnapeHune Xnakoctu ¢
MOBEPXHOCTN MPOUCXOAUT MpU BNaxHOCTH Bo3ayxa meHee 100%.

3. KouBekuumn (nepeHoc asuxyuienca cpepon). lNepepava
Tenna OBMXyLlencs maccon Bosgyxa (unu Bogpl). Teno corpeBaet
CMNON BO3ayxa Mnu BoAbl NPU HENOCPEACTBEHHOM KOHTAKTE C KOXEN.
Tennbi Bo3ayx nogHUMaeTcsi BBepx. B Boge nocpeacTBom KOHBEK-
umm Tepsietcsa 90% Tenna. TennoemkocTb Boabl B 4 pasa 6onblue
YyeMm BO3[yxa, a TEennonpoBOoAHOCTb B 25 pa3. B 6e3BeTpeHHyo no-
rogy notepu MuHumarnbHble. Obbl4HO noTtepu Tenna 15 - 20% (npwm
CKBO3HSIKax NOTepW 3HAYUTENBHO BbILLE).

4. KoHgykummn (aHrn. conduction npoBoAMMOCTb) - nepenada
Tenna pasnuyHblM uandeckum npegmeTaM, C KOTOpPbIMU TENO
HenocpeacTBEHHO comnpukacaeTcs (B OCHOBHOM nexa). NMotepu He-
3HauvnTenbHble 5-10%.

5. HarpeBaHue kopma 1 BOAbI, XONOQHOrO BO3ayxa, noTepu ¢
BblgeneHvamu (kan, moda, mornoko) 10%.

LleHTp perynaumm TemnepaTypbl TeNa pacrnosioXeH B runoTa-
namMyce 1 COCTOMT M3 LIEHTPa TEMMOOTAAYMN U LIeHTpa TENONPoaykK-
unn. B rmnotanamyce pacnonoXxeHbl TEPMOPELENTOpbI, pearmpyto-
LUMe Ha TemnepaTypy OMbIBaoLLEN NX KPOBM.

MMpu CHwxeHWM TemnepaTtypbl Tena runoTanamyc ycunmsaet
CEKPELMIO KANOPUreHHbIX TOPMOHOB LUMTOBWAHOW Xerne3bl U MOBbl-
LaeTcs TensonpoayKums.

MHorouncrneHHble TENMOBbLIE U XONOAOBLIE PELEnTopbl (Tenb-
ua PyddumHu, konbbl Kpayae) Koxu nockinalT MMNYNbCbl K LEHTPY,
OT KOTOPOro uayT MMMYMbCbl K COCYOOABUraTENbHOMY LIEHTPY NpoO-
OOMnroBaToro Mosra B pe3yrnbTaTe Yero Cy)XalTcsa Unn paclumpsarTcs
COCYyAbl KOXMN U N3MEHSAETCA TennooTaavya.

Ha KoXHOW noBepxHOCTW TemrepaTypHble TOYKU pacnorioxe-
Hbl HEpPaBHOMEPHO W 3anerawT Ha pasnuyHon rnybuHe. Xonogosblie
peuenTopbl pacnonoxeHol 6onee nosepxHocTHO (0,17 mm), Yem
Tennosble (0,3 Mm). Camoe Gonblioe KONMYECTBO TEPMOYYBCTBU-
TenbHbIX TOYEK HAaXoQUTCH Ha nuue, B obnactu ryd n Bek. TennoBbix
Toyek npuMepHo B 10 pa3 MeHblue, YeM XONOAOBLIX, @ HA HEKOTO-
pbiX y4acTkax TensioBble TOYKM OTCYTCTBYIOT (Nepudepusi poroBuubl
N KOHBIOHKTUBA rnasa).

Mpucnocobnenune k xonody y TEMIOKPOBHbIX XMBOTHbLIX MPO-
NCXOOUT B OCHOBHOM 3@ CYeT TeMnon3onsLMOHHON CNOCOOHOCTH KX
Tena (LWepcTb, onepeHne, NOAKOXHbIN Xup). CyxalTca cocyabl Ko-

175



Xn. BcTonopwmBaeTcs wepcTb. ['ycMHasa Koxa, BONIOCKM CTAaHOBATCH
Obloom. [Jpoxb (TPEMOpP) MblleYHble COKpaLLEeHMWsl, YBENMYNBaKOT
Tennonpoaykuuto.

Mpu runotepmun (MOHWXeHUN TemnepaTypbl Tena Hmwke 35 C°
B MOOMbILIEYHON BNagvHE) BHadane npoucXoauT Bo30yxaeHue
CMMNaTU4YecKon HEpBHOW cucTembl. Pe3ko ycunmeaeTtcs Tennonpo-
aykuus. NossnsaeTcs MbllleyHasa ApOoXb.

Mpu cHWxKeHnn TemnepaTtypbl HUXe 35 C° BO3HMKAET COCTOsIHUE
nogobHoe HapKo3y: uc4esaeT YyBCTBUTENMbHOCTb, NOHMXaeTcst BO30y-
anmocte LIHC, ocnaGesaloT pedneKkTtopHble peakumu, NOHUXKaeTcs
WHTEHCMBHOCTb OBMeHa BeLLeCcTB, 3amennsercs AbixaHue, nagaet
aptepuanbHoe aasrneHue (18 - 24 mm pT. CT.), cHmkaeTca YCC.

Mpn CHWXeHUM TemnepaTypbl Tena CHWxaeTcs NnoTpebHOCTb B
Kucropoge. 3To UCMOMb3YOT NpK onepaumsax Ha cepaue u moare. Mpu
OXMaXOEeHUN MPUMEHSAIOT HENPONMErMKM U MUOPENaKcaHTbl B6rnokmpy-
lowue nepegavy MMMNynbCOB C CUMMNATUYECKOW HEPBHOM CMCTEME Ha
cKeneTHble MbIWLUbl (4N9 NpegoTBPaLLEHNs] YCUMNEHUST TENMONPOAYK-
umm). Teno yenoseka oxnaxpgatT 0o 24 -28 C°. Moar BbiaepXnBaeT
obeckposnusaHue B TedeHne 20 MUHYT BMECTO 3-5 MUHYT.

Y 4yenoBeka npu Temnepatype 24 -28 °C HacTynaeT noTteps
CO3HaHUs, HapyLLlaeTcd aBToMaTus cepgua v HacTynaeTt CMepTb.

JletanbHaga Temnepatypa y cobak 18-20 °C, y kowek 14-16
C°C, y kpbic 13 -15 °C.

FnepTepmMus - NoBbILLEHNE TemnepaTypbl Tena Bbiwe 40- 41
°C npmvBoaMT K TennoBoMy yaapy. TemnepaTypa oKpyxatllen cpe-
abl 35°C npn 100 % BnaXKHOCTW SIBASIETCA NpeaenioMm nogaepaHus
NMOCTOSIHHOW TEMNepaTypbl Tena.

MuHepanbHble BellecTBa y4acTBYHT BO BCEX hmsmonormye-
CKUX npoueccax. Bxogat B coctaB Bcex opraHoB U TkaHel. B kade-
CTBE KaTanu3aTopoB y4yacTBylOT B oOMeHe BellecTB. Heobxoaumebl
ONs KPOBETBOPEHMS U CBEPTbIBaHUA KpoBU. [logaepxmBatoT BOOHbIV
BGanaHc 1 ocmMoTMYecKkoe AaBreHne BHYTPEHHeN cpefbl opraHv3ma.
YyacTBylOT B MNOOAEPKAHUU KUCMOTHO-LLENOYHOMO pPaBHOBECKS.
MpyHMMalOT yyacTue B reHepauumn GUONOTEHLMANOB B TKAHSAX U CO-
KpaLeHUn MblLLL.

B 3aBMCMMOCTM OT coAepXaHusi MuHeparibHbiX BELLECTB B
KPOBM pasnuyator:

MakpoanemeHTbl (cogepxartca B Mr % T.e. mr B 100 mn kpo-
Bn) HaTpuin (Na) 270-350; xnop (Cl) 350 - 370; kanun (K) 20-25;
kanbumn (Ca) 9,5-12,0; cdoccop (P) 4,5-6,5; marHun (Mg) 2,5-3,5;
cepa (S); xeneso (Fe) mr %.
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MukpoanemeHTbl (cogepxatcsa B MK %, T.e. mkr B 100 mn
KpoBW) UuHK (Zn) 200-400; megp (Cu) 70-100; mapraHey, (Mn) 15-25;
kobanbT (Co) 3-5; nog (J) 2,5-3,5; ceneH (Se) 5-8 mkr.

YnbTpamukpoanemeHTtbl ypaH (U), 3onoto (Au), 6epunnun
(Be), ptytb (Hg), uesuin (Ze), pagui (Pa), n gpyrmue. VIx KoHUeHTpa-
uuns He npesbiwaeT 0,000001%. dusnonormyeckas posib MHOTUX U3
HUX He ycTaHoBneHa. BonbLUMHCTBO 3TUX 3NEMEHTOB Takke Heob-
XOOMMBbI ANS HOPManbHOro yHKLUMOHMPOBAHWS OpraHn3mMa.

MakpoaneMeHTbl.

Hatpun copepxutcss NpeMMyLleCTBEHHO B MEXKIETOYHOM
xuakoctn. CosgaeT ocMoTuYeckoe aaBneHne, obecnevmBaeT nepe-
X0[, BOAbl M pacTBOPEHHbIX BELLECTB Yepe3 MeMOpaHbl. YyacTByeT B
reHepaumm GuonoteHumanos. [MoBbilaeT aKkTMBHOCTb (PEPMEHTOB.
BxoauT B coctaB 6ydepHbIX CUCTEM KPOBMU.

Kanun copepxutcs npenmyLecTBEHHO BHYTPU KNETOK (BHYT-
PUKIMETOYHBbIN KaTWOH). Y4yacTByeT B reHepauuu OuonoTeHumnanos.
lMoHWXaeT TOHYC MbILWL, 3aMeanseT pUTM CepAeYHbIX COKpPaLLEHWUNA.
Y4yacTByeT B nogaepXaHum OCMOTUYECKOro AaBreHusl, KUCMOTHO-
LLIENOYHOro paBHOBECUS, CUHTE3€E aLeTUNXon1Ha.

Kanbumm Bxoaut B cocTtaB KocTel, 3yboB. lMpuHUMaeT y4ya-
CTME B TpaHCMopTe HaTpus n Kkanusa Yyepes MembpaHbl U nogaepxa-
HUM HOPManbHOW BO3GYAMMOCTN HEPBHOW U MbIEYHON TkaHw. lo-
BblLLUAET TOHYC HEPBHOW CUCTEMbI U KPOBEHOCHbIX cOCyaoB. [OHM-
XKaeT MPOHMLaeMOCTb KanunnsipoBs. NMoBbIWaeT 3alWNTHbIE CBOWCTBA
opraHmama. Y4yacTByeT B COKpaLLEHUWN MbILL, U NpoLeccax CBepThi-
BaHWUs KpOBU. AKTUBUPYET psag hepMeHTOoB.

Mpu HepocTaTke y MONOAHSIKA pa3BUBaETCHA paxuT, y B3pOC-
NbIX XMBOTHbLIX OCTEOMNOPO3 (paccacbiBaHME KOCTHOW TKaHW) U
ocTteoMmanauus (pasmaryeHne n gecdopmMaums KocTen).

®doccop BXxOAMT B COCTaB KOCTeW, 3yboB, MmembpaH KNeTok,
HYKNENHOBbLIX KUCMOT, CIMOXHbIX GErnkos, NMNMAOB, YrneBo4oB, MakK-
poaproB (AT®, kpeaTuHdocdat, auetnn-KoA n gp.), depmMeHToB,
OydepHbIX cuctem kpoewu. Npu HegocTaTke y MOMOAHsSIKA pa3BuBa-
€TCS paxuT, Y B3POCIbIX XXUBOTHbIX OCTEOMNOPO3 M OCTEOMansLMs.

MarHuim BXxoauT B COCTaB KOCTeW. Y4acTBYeT B OKUCIUTEIb-
HbIX peakuusix. AKTUBUPYET psa PEPMEHTOB, HEOOXOAMM ANS Mbl-
LIEYHbIX cokpaleHunin. CnocobCTBYET NOBLILLEHUIO PE3UCTEHTHOCTU
opraHuama.

Cepa BXOOUT B COCTaB aMUHOKMUCIOT (METUOHWH, LIUCTUH, Lu-
cTeunH), 6enkoB, hepMeHTOB (KOdpepMeHT A), rOPMOHOB, BUTAMUHOB
(TMamuH, BUOTUH).
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Xrnop BXOAMT B COCTaB COMSIHOM KUCMOThI XeNy4O4YHOro Coka.
YyacTtByeT B noggepXaHuv OCMOTUYECKOro AaBreHusi. AKTuBupyeT
depMeHTbl. HopmanuayeT pyHKLMIO HEPBHOW CUCTEMBI.

Xene3o BxoguT B cocTaB remornobuHa, muornobuHa, dep-
MEHTOB, Y4aCTBYHOLIMNX B peakumsax BUonormyeckoro okmcneHus (ne-
pokcuaasa, katanasa, LMTOXpPOMbl). Y4YacTByeT B npoLeccax KpoBe-
TBOpeHus. [pn HegocTaTke BO3HMKAET aHEMUS.

MuKpoanemeHTbI.

KobanbT BXoguT B cocTaB BUTamMuHa B-1,. Heobxoamm gns
HOpManbHOro KpoBETBOPEHMS. AKTUBUPYET paad pepMeHTOoB. YyacT-
ByeT B 0bmeHe a3ota u buocuHtese 6enkos. CTumynupyeT pasBu-
TMe MUKpoMdnopbl B Npeaxenyakax XBayHblx. HegocTaTtok Bbl3biBa-
eT aHemuto. LLlepcTb cTaHOBUTCA MaTOBOW M FTIOMKOW.

Meab BxoauT B cocTaB 6enkoB, epMeHTOB. AKTUBUPYET psg
depMeHTOB. Y4acTByeT B CMHTE3e remorriobvHa, 6enkoB coeguHu-
TENbHOW TKaHW, NUIMEeHTauum n Kepatusauuu LepcTn U nepbes,
dhopmMmpoBaHUM KOCTHOM TKaHu. OKa3biBaeT BNusHME Ha OOMEH Be-
WecTB M BoOcnpoussoauTenbHyo yHKumo. Mpn HegocTatke Hapy-
LIaeTcst pocT, AeATEeNbHOCTb HEPBHOM U MbILLEYHOW TKaHW, KpoBe-
TBOpPEHME (pa3BUBAETCS aHEMUS), MPOMCXOOUT AenurMeHTaums no-
KPOBHOroO Bosioca.

MapraHeL, BXOOUT B COCTaB HEKOTOPbIX hepMeHToB. UrpaeT
BaXKHYl0 ponb B oOMeHe BellecTB. [loBbillaeT akTUBHOCTb MHOIMX
PEepMEHTOB, Y4aCTBYIOLLMX B OKUCIUTENbHO-BOCCTAHOBUTENMbHbIX
peakuusax. [Mpu HegocTaTke NPOUCXOANT 3aJepXkKa pocTa 1 HapyLle-
HMe BOCMPOU3BOAUTENBHON PYHKUMUM (CHMXKaAETCA CUHTE3 MOMNOBbIX
rOPMOHOB).

LUuHk BxOAMT B cocTaB psiga (pepmeHTOB. YyacTByeT B 06-
MeHe 6enkoB, XMPOB YINEBOAOB, HYKIEUHOBBIX KACMOT U MUHEpPanb-
HbIX BellecTB. OkasbiBaeT cTabunusmpytollee BNusHMe Ha membpa-
Hbl KIETOK, pOCT, pa3BMTUE, BOCNPOM3BOAUTENBHYO (PYHKLMIO, NpO-
ueccbl kKocteobpasoBaHus, KpoBeTBOpeHUs. Heobxooum gnst Hop-
ManbHOro pasBUTUA anuTenuanbHblX TkaHen. [lpu HepocTaTke
yXyALaeTcsa NULeBapeHMe U BCACbiBaHME B KULLEYHMKE, MPOUCXO-
ONT 3aepxKa pocTa U CHKEHUE BOCNPOU3BOAMUTENbHOWN (PYHKLMW.
OTtmevatoTcs noBpexaeHunss koxu. Koxa nokpblBaeTcs ChbiNblo Y
CTPYNbEBUAHLIMU YNNOTHEHUSIMU, @ NO3OHEe Ha MOBPEeXAEHHbIX
yyacTkax Bo3HUKaeT bakTepuanbHas nHeKUus.

Non BXOOMWT B COCTaB rOPMOHOB LLUNTOBUAHON Xerne3bl. Hego-
CTaTOK BbI3bIBAET CHWXKEHME MHTEHCMBHOCTM OOMEHa BeLLECTB U Kak
cnefcTBMe NpPOAYKTUBHOCTWU. PasBuBaeTca aHaemuuveckuin 306. Y
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BGepeMeHHbIX >XMBOTHbIX MPOMNCXOASAT BbIKMABILLW, POXAEHNE MEPTBO-
ro npunroaa, 3afepxka nocneaa.

CeneH perynupyeTt obmeH ButamuHa E n genoHnpoBaHue ero
B OpraHuame. Y4acTByeT B OKUCITUTENbHO-BOCCTAHOBUTEIbHbIX pe-
akumsix. CoBmecTHO ¢ BuTamuHom E B coctaBe membpaH MUTOXOH-
APV BbINOMHAET 3alUNTHYIO PYHKUMIO. ABNSEeTCA aHTUOKCMOAHTOM.
Mpn HepocTaTke BO3HMKaeT OenombiiedHas GonesHb, auctpodus
neyeHun, AereHepauns SUYHUKOB, paspylUeHWe dpUTPOoLMTOB, aHe-
MUs 1 ap.

®dTOp cogepkMTCH B KOCTSX, 3ybax, cnepme. NMpu HegocTtaTtke
oTMe4vaeTcs noTeps anneTuTa, gedopmaums ckeneta. BosHukaeT
kapuec 3y6oB. [Npu n3bbiTke HapywaeTcd obmeH BelecTB U OTMe-
YyaeTca yTosnuieHue cyctaBos. PTop BMeCTe C Kanbuuem n gocdo-
poM npefoTBpallaeT pa3BuUTUE Kapueca OH NPOHMKaeT B MUKPOTpPe-
LLMHBI Ha 3yOHOW 3Marnu u crnaxvBeaerT ux;

ButaMunHbl — HN3KOMONEKYNSAPHbIE OpraHWyeckMe coeavHe-
HWs, obnagatoLme BbICOKON BMONOrMyeckon akTMBHOCTbIO. Butamu-
Hbl He SABNSAOTCA MNNacTUYECKUM MaTepmanom Unm UCTOYHUKOM 3HEp-
MW, OQHAKO OHW HeobxoanMbl ANs HOPMarbHOro obmMeHa BeLecTs U
XN3HeOesaTeNbHOCTU XUBbIX OpraHu3MoB. MHorme ButaMuHbl ABns-
I0TCS MpeALecTBEHHUKaMU KOPEPMEHTOB U NPOCTETUYECKUX rpynn
depmeHTOoB. PasnuyaloT XupopacTBOopvMMbleE U BOAOPACTBOPUMbIE
BUTaMWHbI.

XupopactBopumblie BUTaMuHbl: A, D, E, K.

ButamuH A — rpynna XnpopacTBOPUMbIX COEANHEHUI: PEeTU-
Hon (BUTaMuH A;), gerMagpopeTuHon (ButamuH A,), peTnHanb (peTu-
HeH, anbgerns BuTamvHa A;), peTuHonesas Kucnora.

McTouHMKN: MOMOKO, Macrno, nedveHb pblb, anua. B pactu-
TenbHbIX KOpMax (KpacHbl nepewl, nnogbl LUMNOBHUKA, LUMWHAT,
XBOS1, 3€reHbl NyK 1 Ap.) COAePXUTCA NpeALleCcTBEHHUK BUTaMnHa
A KapOTWH, U3 KOTOPOrO CUHTE3NPYETCS B CTEHKE TOHKOMO KULLEYHW-
Ka 1 nevyeHu BUTaMuH A.

Puc. 87. KepaTOKOHBIOHKTUBUT NpW HeAQOCTaTke BUTaMmnHa A
Puc. 88. MosgHaa ctaguss aButammHosa A (B3bEPOLLEHHbIN
BMA, BblOENEHUS 13 rnas)
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3Ha4yeHue: yyacTByeT B OKUCMUTENbHO-BOCCTAHOBUTENbHbIX
npoleccax. cnocobcTByeT HopmanbHOMY OOMeHy BellecTB, PYyHK-
UMW KMNETOYHbIX MembpaH, anddepeHUNpPOBKM U pasBUTUS anute-
1S, HopMarnbHoro pocta. Heobxoanm Ansa cUHTE3 podorncuHa - 3pu-
TENbHOro NMrMeHTa ceT4yaTku rnas.

MMnoBUTAMMUHO3: BbLI3bIBAET CYXOCTb POroBuLUbl (KcepodTans-
MUIO), OPOrOBEHNE POrOBULbI (KEPATMHM3ALMIO), pasMsryeHme poro-
BULbI (KepaTomansumsl) CHUKeHNe CONpOTUBASEMOCTU K UH(PEKLIMOH-
HbiIM 3aboneBaHunsiM. HapylleHve TemHOBOW agjantaumu (KypuHyto
cnenoty). HapyweHne dyHKUUA penpoayKTUBHbBIX OPraHoB.

ButamunH D (aHTUpaxmuTuyeckui) - rpynna KupopacTBOPUMbIX
coeguHeHun: aprokanbuudepon D,, xonekansumdepon D;, amrna-
po-aprokansundepon Dy, atunxonekansundepon Ds, aurngpoaTtun-
kanbundepon Dg.

2008.01.08

Pwuc. 89. Paxut y cobaku Pwuc. 90. VickpuBneHne no3BOHOYHMKA

UCTOUYHMKN: XM 1 NEeYeHb MOPCKMX Pbid U MNEKoNUTaLLMX,
MOJIOKO, CIMBOYHOE Macno, avua. CuHTe3upyeTcs B KOXe Mof BO3-
OelcTBMEM ynbTpadnoneToBbIX NyYei U3 xonectepona.

3HayveHue: yyactByeT B perynsauum muHepanbHoro (cnocob-
CTBYET BCacCbIBaHWIO Kanbums n docdopa B KULLIEYHUKE N OTNOXe-
HUIO UX B KOCTHOW TKaHW) U 3HepreTudeckoro obmeHa (cnocobcreyeT
MCMONb30BaHMWIO a30Ta U YrieBoAoB B OpraH1Mame).

F'MNnoBUTaMMHO3: y MONOAHSIKA BbI3bIBAET PaxuT (KOHEYHO-
CTel CTaHOBATCA MATKAMMU UM AedOpMUPYHOTCS), ¥ B3POCHbIX OCTEO-
Manauuio (pasMsirdeHne KocTen) U 0cTeonopos (MopuUcTocTb U NoMm-
KOCTb KOCTeW).
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Puc. 91. Paxut y peten

ButamuH E (aHTuCTepunbHbI) — Tokodepon (rp. tokos poapl,
noToMcTBO + pherd Hecy, NpuHOLWYy + nat. oleum macno).

Puc. 92. AButamuHo3 E y kpbIC. a - HOpManbHbIi SMOPUOH C
nnaueHTon Ha 21-n aeHb pas3sBuTus, 6 - pe3opompyroLLnAcs SMOPUOH
KpbICbl C MraueHTon Ha 21-1 aeHb 6epemMmeHHOCTM Npu aBuTammnHo3se E

UcToYHUKM: 3apobilin 3NnakoB, pacTuTelibHble N XUBOTHbIE
Macrna, MorokKo, sifila, neYyeHb, MSICO, 3efleHble OBOLLMU.

3Ha4yeHue: yyacTByeT B OoOMeHe BelecTB, npegoTBpallaeT
OKMCNeHMe Xupa (aHTUOKCUAAHT), CnocobCTBYET COXpPaHEHUIO B Op-
raHMame BuTammHa A.

MvnoBuTamMunHo3: Becnnogune (aTtpodms CEMEHHUKOB, rMbens
1 paccacblBaHue MnoAa), MblleyHas ANCTPodus, HEKPO3 NEYEHMN.

ButamuH K (aHTUremopparmyeckuii BUTamMuH) - rpynna xupo-
pacTBOPMMbIX COEOUHEHUI, NPOM3BOAHBIX HAPTOXMHOHA. PUNoXu-
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HOH (BUTaMuH Kj), MynbTUNPEHUNIMEHAXMHOH (BUTaMuHbl K,), MeHa-
OnoH (ButamuH Kg,).

Puc. 93. AsutamnHos K Puc. 94. KposounsnunsaHus
KPOBOM3NWSHWE Ha Kpbine ublnmeHka Ha KoXe 4YernoBseka

McTouyHMKN: CcuHTEe3NpyeTCa  MUKPOMMOPON  KefnyaouHO-
KMLLEYHOro TpakTa, COO4epXWUTCA B MOMO3uBE, neyeHu, HebonbLioe
KONMMYeCTBO B TPaBSHOWN MYKe.

3HayveHue: yyacTne B cuHTe3e npoTpombuHa (daktop Il) u
Apyrux akTopoB CBEPTbIBAHWSA KPOBW.

M'MNoBUTaMMHO3: MHOXECTBEHHbIE TOYEYHbIE KDOBOU3MUSHUS
(remopparuun) B NOAKOXHOW KrneTyaTke U BO BHYTPEHHWX OpraHax.

BopopacTBopuMble BUTaMUHbI.

ButamuH C (aHTUUMHIOBBLIA, aHTUCKOPOYTHLIN rp. scorbutus
uuHra) -ackopbuHoBasi knucnora.

UcToYHMKN: 3eneHble KopMa, Mnoabl LUMMNOBHUKA, rpeukune
opexu v ap.

3HayeHue: BxoaANT B cocTaB (hEepPMEHTOB, Y4YacTBYHLINX B
OKUCNUTENbHO-BOCCTAHOBUTENbHbLIX peakumsix. CnocobcTByeT no-
BbILLEHWNIO PE3UCTEHTHOCTY OpraHu3mMa, ydyactve B obmMeHe BeLLecTs,
KPOBETBOPEHWUU, Perynsaumst npoHuuaemoctu kanunnsipoB. Okasbl-
BaeT NPOTMBOBOCMNANUTENBHOE 1 MPOTMBOANMEPrniyeckoe ENCTBUE.
CTMMynupyeT CuMHTe3 konnareHa, HeoOXOAMMOro ONs 3aXMBIEHUS
paH. MOLHbIN aHTUOKCUAAHT.
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Puc. 95. Mo3aunyHbin HaneTt Ha sa3blke  Puc. 96. KpoBOTOUMBOCTb AECEH,
BbinageHue 3y6oB

fMnoBUTaMMHO3: KPOBOTOUMBOCTb AECEH, BbinageHne 3y6oB,
BO3HUKHOBEHMWS CUHSIKOB, MIIOX0€ 3aXWUBIEHME, paH, BANOCTb, NoTe-
psS BOMOC, CYXOCTb KOXMW, PasfpaxuTernbHOCTb, oblias 6onesHeH-
HOCTb, CycTaBHasi bonb, Aenpeccus.

ButamMuH B | (aHTVHEBPUTHBIN) - TUAMWH.

McTouHMKM: copepxuTca B ApoxoKax, 3apofpiiax u o6onoy-
Kax MweHuubl, OBCa, rpeunxu, B xrnebe, U3roToBNEHHOM K3 MYKM
npocToro nomona, kaptodene, rpeuknx opexax, nedeHn. CuHTesu-
pyeTcst MUKPOIIOPOI XKenyAoUYHO-KULLEYHOTO TpakTa.

Puc. 97, 98. ABntamnHos B ; (3aboneaHne «bepu-6epun”)

3HauyeHMe: ABNSETCA COCTaBHOM 4acTblo KodpepMeHTa Tua-
MUHMIMpodpocchaTa BXOAsSLLEro B COCTaB nNupyBaTAekabokcunasbl,
TpaHckeTonasbl M psiga ApYrux (DepMEHTOB, y4acCTBYHOLIUX B yriie-
BOOHOM 0bMeHe. UrpaeT BaxkHylo posib B HOPMasibHOM (DYHKLIMOHM-
POBaHMU KOPbI FOSTIOBHOMO MO3ra.
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PerynvpyeT o6MeH BelLecTB B HEPBHOW TKaHW, y4yacTBYeT B
CUHTE3€e aLeTUnXosmHa.

Puc. 99. 3anpokugpiBaHue ronoebl K cnuHe npu B, — aBuTa-
MUHO3€e

MMnoBUTaMMHO3: HapyLleHUO YrneBogHOro obMeHa M Hakor-
NEHVI0 B TKAHSIX MOJTOYHOM M MUPOBMHOINPAAHOM KUCMOTbI, YTO B CBOIO
ovepenb MOXET MPUBECTU K HAPYLLUEHWIO CEPAEYHON AEATENBHOCTM U
hyHKLUMI HEPBHOW cucTeMbl (NonuHeBpuThbl). NonHoe oTcyTcTBre Tna-
MWHA B MULLE BEAET K NCTOLLEHMIO, MbiLLEeYHOM cnabocTtu, atpodum 1
napanu4yy KoHe4YHocTen (3aboneBaHue “6epu-6epun”).

ButamuH B ; - pubodpnasuH, nakrocnasuH.

MCTOYHMKN: MOMOYHbIE U MSICHble NMPOAYKTbI, APOXCKWU, Me-
YeHb, A1La, CeMeHa 3/1akoB, TOMaThbl, 3ereHbln ropoLuek, nyk. CuH-
Te3npyeTcs MUKPONOpon KULLIEYHUKA.

W foos

il e

27

Puc. 100. M'mnosutamumHos B, Puc. 101. OepmatuT (B, aBuTammHose)

3HauyeHue: BXOOUT B COCTaB (DEPMEHTOB, KaTannaupyroLmnx
OKUCINUTENbHO-BOCCTAHOBUTENbHbIE peakuun. Y4YacTByeT B oOMeHe
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GenkoB, XvpoB W yrnesodoB. HopmanbHoe gyHKUMOHMpPOBaHUE
HEPBHOW CUCTEMbI, NOSIOBbIX >Kerne3.

fmnoBuTaMMHO3: 3amenrnieHne pocTta, MblleyHas cnabocTs,
napanuyu, gepmaTuT 1 BbiNageHne LWepCcTu, HapyLueHne penpoayk-
TUBHbIX (DYHKLINA.

Butamun B ; (PP aHtunennarpuyeckui, adrn. pellagra pre-
venting npeaynpexgalowuin nennarpy) - HWKOTMHOBasi KMCRoTa,
HWaLMWH, HUKOTMHaMuA,

MCTOYHMKN: OpOXOKM, NeYeHb, MOYKM, MEeHUYHble oTpybw,
xneb, kpyna, 3epHob6o60BLIE, rpNbbl, NOMUAOPDI.

3HauyeHune: BXOAMT B COCTaB HWALMHaMWOaAeHWHANHYKNeo-
Tmga (HALO) v HnauuHamupgapgeHnHavHykneotugdocdata (HAOD)
ABMAOLWNXCA KohpepmMeHTaMn  germgporeHas, KaTanusvpyroLwwmx
OKMCIUTENbHO-BOCCTAHOBUTESbHbIE Mpouecchl. CTUMynupyeT cek-
peumio NuLeBapuTenbHbIX COKOB, paboTy cepaua.

M'MnoBMTaMMHO3: LiepoxoBaTas Koxa (nennarpa), pasbea-
owne s3Bbl, AepMaTuT, Anapes, HapylweHne gyHKUMA Kopbl 6onb-
LUKX nonywapui, beicTpas yToMnsaemocTb, cnabocTb Mblwl, 6onb B
KOHEYHOCTSIX, NoTepsa anneTuTa.

Puc. 102. LibinneHok cnesa norny4van HUKOTUHOBYH) KUCIIOTY B
HOpPMe, LbINIIEHOK CrpaBa - HeT

ButamuH B 4 (xonwuH; rp. chole xenyb).

UcToYHUKK: 3eneHble NUCTbs, OPOXCOKM, 3Maku, 3epHobo6o-
Bbl€, XXMbIXW, LUPOThI, NEYEHb, pblIOHAA M MSACOKOCTHast Myka. MoxeT
CMHTE3MPOBAaTLCA B OPraHM3me N3 METUOHUHA.

3HayeHue: yyacTByeT B 0OMeHe xupa u cuHtese cocdonu-
nMOoB B NeYeHU. YckopsieT BcacbiBaHWe xupa. Mpeaynpexaaet xu-
POBYIO MH(MNbTPALMIO (MOBbLILLIEHNE COOEPXKAHMSA XUpaA) MEYeHM.
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Bxogut B cocTtas neuntnHoB (docdonmnugel), y4acTByeT B CUHTE3e

aueTUnxonvHa, ycunmBaeT MOTOPUKY KULLIEYHMKA. SBRNsieTcs OOHO-

POM METUIIbHBIX FPYMMN B peakumsax MeTUIMpOBaHUs.
F'MnoBMTaMMHO3: XNpPOBas AUCTPOUS NEYEHM.

W

/ : 4 a .
Puc. 103. >Kuposasa guctpodumsi neyeHu

ButamuH B 5 (aHTugepmaTtutHbIn hakTop) - MaHTOTEHOBas
kucnota, rp. panthoten otosciogy.

Puc. 106. MNaHTOTEeHOBas HeQOCTAaTOUHOCTb Y CBUHEN. fABne-
HUSA OCTpPOro gepmaTuTa
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UcTouyHUKK: 3eneHble pacTeHus, 3nakn, nevyeHb, NoYkn. CuH-
TEe3NpPyeTCs MUKPOOPraHN3MaMm XernyaoyHO-KMULLIEYHOro TpakTa.

3HauyeHue: yyacTByeT B OOMeHe BellecTB, BXOOUT B COCTaB
Kopep-meHTa A.

M'MnoBMTaMMHO3: 3amefneHMe poCTa, MOPaAKEHUS KOXU
(aepmatuTbl), BbiNageHWe LLIEPCTU, NOPaKEHNa CnM3MCTON 1 aere-
HepaTMBHbIE W3MEHEHWS BHYTPEHHUX OPraHoB, MOpaXKeHue LeH-
TpanbHOW HEPBHOW CUCTEMBI.

ButamuH Bg nupuaoKkcuH (agepmuH).

UCTOYHMKKN: OpOXOKM, ANYHBLIA XKENTOK, MKpa, 600bl, ropox,
dacornb, KyKypy3sa, nueHuua.

3HauyeHue: HeobxoaMM Onsi HOpManbHOro YHKUMOHMpPOBa-
HWS LeHTpanbHON 1 nepudepnyeckon HEPBHOM CUCTEMbI, y4acTByeT
B CUHTe3e HewpomeguatopoB. ObecneuvBaeT npoueccbl Aekap-
OoKCMNMpOBaHWS, NepeaMyHMPOBaHWS, Oe3aMUHUPOBAHUA aMUHO-
KACNOT, y4yacTByeT B CuHTe3e ©Oenka, epmeHTOB, remornobuHa,
npocrarnaHanHoB, obMeHe CEepOTOHMHA, KaTeXonaMMHOB, FyTamu-
HoBoW kmcnotbl, FTAMK, ructamumHa, ynyywaeT MCnofib3oBaHWE He-
HaCbILLIEHBIX XXMPHbIX KACINOT, CHUXKAEeT YPOBEHb XOSIECTEPUHA U NK-
NMOoB B KPOBM, yrnydllaeT CcOKpaTUMOCTb Muokapda, cnocobcTByeT
npeBpaLLeHno PONIMEBOM KUCIOTbI B €€ aKTUBHY opMy, CTUMY-
nmpyeT remonoas.

FMnoBMTaMMHO3: HapylweHne yHKUUN LEHTpanbHON HepB-
HOW CUCTEMbI, CYZOpOru, mapanuyum, notepsa annetuta, cnabocTb,
aHEeEMUS, CHWXEHME KONMYecTBa NEeMKOUUTOB, BOCMasrieHne KOXWN n
nopaxeHue HepBOB.

ButamuH B, — ponuneBas kucnora; nat. folium nucrt.

McTouyHuKK: cBexmne oBOLK, canaT, kanycta, MOPKOBb, MOMMU-
O0pbl, NeYEHb, AUYHbIN XXENTOK, OPOMCKU.

3HayeHue: cnocobCTBYET MyylleMy YCBOEHUO BUTamMuHa Bi,
B XXenyake, y4acTByeT B KDOBETBOPEHUN (CTUMYNUPYET 3pUTPONO33),
B XXMPOBOM M 6erkoBOM 0OMeHe.

F'MnoBUTaMMHO3: aHemusl, 3agepXkka pocTa, XUpoBasi MWH-
dunbTpauma  HapyleHue LeATENbHOCTU  KEeNyAOYHO-KULLEYHOrO
Tpakra.

ButamuH B, (aHTMaHemuyecknin) - LmnaHokobanamuH.

McTo4YHUKN: neYveHb, NoYKkK, cbip, pbiba, MSCO - KOCTHas Myka,
obpar, CbIBOpPOTKa.

3HauveHue: Y4yacTByeT B npoueccax TPaHCMETUITMPOBAHWS,
nepeHoce BOAOpoOAa, B KPOBETBOPEHMUN (CUHTE3 reMornobuHa), cuH-
Te3e HYKMEUHOBbLIX KUCIMOT, METMOHWHA, xonuHa. ObnagaeT Bbipa-
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XKEHHbIM NUNOTPOMHBLIM AENCTBUEM, MpeaynpexaaeT XUPOBYH WH-
dunbTpaumto neveHn. Ctumynmpyet 0enkoBbii OOMEH.

F'MnoBMTaMMHO3: HapylleHne KpPOBETBOPEHUS W aHemus,
paccTponcTBo GenkoBoro obmeHa, (YHKUMA nevYeHn (CMMMITOMBI
CXOAHbI C aBUTaMNHO30M B).

ButamuH B ;5 (aHTMaHOKCMYECKMI) - NaHramoBas KucnoTa.

McTouHmnkK: neyeHb, Anua, MOMoko, 060MOYKN CEMSIH 3NaKkoBbIX.

3HayeHMe:  OKUCNUTENbHO-BOCCTAHOBUTEMbHbIE  peaKkuuu,
yCUNMBaeT KUCIOPOAHbLIN OBMEH B TKaHAX, npeaynpexgaeTr Xupo-
BYIO MHWUNbTpaUMio nedveHn. CTUMynNupyeT OKUCNUTENbHblEe npe-
BpalleHUs B OpraHuMame, MOXEeT CMyXWTb AOHOPOM MeTarnbHbIX
rpynn B peakumsx MeTunmpoBaHus (nogobHO XOnwuHy), ¢ Yem cBsA3a-
HO eé NMNOTPOonHoe AenCTBuE.

FMnoBMTaMMHO3: XNPOBOE NepepoXxgeHne neyeHu.

ButamuH P (BUTaMnH NpoHNL@EMOCTH) - LUTPUH.

McTouHuKkn: BuHOrpaa, CMOpPOAMHA, LUMMNOBHUK, (PYKThI.

3HaveHMe: yKpennseT CTEeHKU KanwmnspoB M perynupyeTt ux
NPOHMLAEMOCTb.

MMnoBUTaMMHO3: MOBbILEHHAA MPOHWLAEMOCTb Kanumnnispos
(TOYEeYHbIE KPOBOUSINUSHUS Ha KOXE), CriabocTb M BbICTPoe yToOMNeHue.

ButamuH U (NpOTUBOSA3BEHHbBIN (hAKTOP) - S METUITMETUOHMH.

McTouHuku: kanycta 6enokayaHHas, Tomatbl, NeTpyLUKa.

3HauyeHue: okasblBaeT OGnaronpusaTHbIA 3dEKT Npu SA3BEH-
Houn BonesHu Xxenyaka U ABeHaauaTUNepCTHOW KULLIKW, racTpuTe, KO-
nute, renatute. ObnagaeT aHTUrMCTaMUHHOW aKTUBHOCTbHO.

MMnoBMTaMMHO3: XPOHMYECKNI racTpuT, A3Ba enygka.

ButamuH H (aHTuceboperHbii) - BUOTUH.

McTOoUYHMKN: NeyeHb, NMOYKY, XKenToK, Apoxokn, 600bI, LuBeTHas

KanycTa.

Puc. 107. Cebopes. HapyweHne ¢yHKUMIA CamnbHbIX Xenes.
LenyweHne koxun n obpasoBaHne NNOTHbIX KOPOYEK
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3HauveHue: BXoOAUT B COCTaB (PEPMEHTOB, KaTanu3upyoLwmnx
KapOOoKCMIMpoBaHMe 1 TpaHckapboKcunupoBaHue.

Puc. 108. ABneHunst ocTporo gepmaTtuta

MMnoBUTaMUHO3: LienylleHne 1 BOCNaneHne KOXHbIX MOKpo-
BOB (OepMaTuTbl), BbiNageHUe LEPCTH, YCUIIEHHOE BblOENEHUe Xu-
pa canbHbIMM Xenesamm Koxu (cedopest).

Y KpbIC HaxoQsLWMXCS Ha ABYXMECSYHOM pauMoHe coaepKa-
wem 35% cbiporo auMyHoro 6enka NPoOMCXOAUIIO OTCIIOeHWE U Le-
nyLUeHne KOXW, BbiNaleHWe BONOC oTMeYanachk HeHopMarbHas nosa
XKMBOTHOrO.

Tema: ®usnonorusa OpraHoB BblgeneHunsa

B npouecce xu3HeOeATeNnbHOCTM B OpraHuame obpasykoTcs
KOHEYHble, A00BUTbIE MPOOYKTbI OOMEHa, KOTopble LOIDKHbI BbIBO-
antbesd. Mpy HapyweHUn BbIQENUTENBHON (OYHKLMM NeYeHn (B onbi-
Tax [aBnoBa ¢ nepebpocKkon BOPOTHOM BEHbI B 3a4HIOI0 MOMy0 Be-
Hy) cobaka normbana B Te4EHNE CYTOK OT CaMOOTPaBIEHUS.

K opraHam BblgeneHusi OTHOCATCS: MOYKW, Nerkue, XXenyaou-
HO-KULLIEYHBIN TPaKT 1 KoXa.

Moukun BblgensaT 40 75% KOHEYHbIX NPOAYKTOB OOMeHa Be-
wectB. [MoYkM BBIBOOAT C MOYOW KOHE4YHble MpOoAYKTbl pacnaja
6enkoB - a30TUCTblE LWNakM (MOYEBUHY, MOYEBYIO KUCIOTY, aMMU-
aK, KpeaTuH M Op.), M30bITOK BOAbI U COMEW, YYXEPOLHble Belle-
CTBa (NnekapcTBa, Kpacku u Ap.), KETOHOBLIE Tena. B Hopme B KpoBK
20-40 Mr% asoTUCTbIX LWMakoB, a npu 3abonesaHnn nodvek go 100
Mr%. 3a cyTku y Yyenoseka Bblgensetcsa 1-1,5 nutpos moun n 20-30
I MOYEBWHbI.
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Yepes nerkve yganseTcsa ns opraHnama 99% CO,, Boga u ne-
Tyyue BellecTBa.

Yepes Koy (MOTOBbIE U canbHble Xere3bl) BblAensaTcs Npo-
OyKTbl 6enkoBoro obmeHa, MnHepanbHble BelecTs, JIXKK, 1% CO..

Yepes xenyaoyHo-KULLIEYHbI TPaKT (B cOCTaBe COKOB) Bble-
NAKTCH YyKEepoaHble BellecTBa, MMHepanbHble BellecTBa, 0cobeH-
HO CONK TSHKENbIX METANMOoB, KACHbIE U LLENOYHbIE NPOaYKTEI 06Me-
Ha BELECTB, XeN4YHble KUCMOTbl U MUIMEHTbI, XONECTEPUH, nekap-
CTBEHHble BellecTBa, Boa.

3Ha4yeHne opraHoB BbIOENEHUS 3aKMYaeTcs He TOMbKO B
yAaneHun 13 opraHuama KOHeYHbIX NPoAyKTOB 06MeHa, HO yyactue
UX B perynsiuMm OCMOTUYECKOro AaBfEeHMs1 KPOBW, noggepkaHuu
WMOHHOTO cocTaBa, KUCIOTHO-LLENOYHOro paBHOBECUSl, perynsaumm
apTepuanbHoro AaBneHusl, perynsauum obmeHa BelecTs, BblpaboTke
BGUONOrNYECKN aKTUBHbIX BELLECTB (Y4acTBYHOLMUX B PasnmnyHbIX du-
3MONOrMYEeCcKUX npoeccax).
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aprepua |

loveqrsie
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/
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Puc. 109. Cxema cTpoeHuMs NOoYKK

Moykn (maT. renes) napHble opraHbl 6060BMAHON hopMBbI,
pacnonoXeHHble B MOSCHUYHOW obnacTtu 6prowHon nonoctu. CHa-
PYXW MOYKa MOKpbITa COEAMHUTENBbHOTKAHHOW ODOOMOYKOM - Kancy-
now. Ha meguanbHOW (BOrHYTOM) CTOPOHE PacronoXeHo yrnybne-
HMe - BOpOTa MoYeK, Yepes KOTopble MPOXOAMT MoyeyHas apTepus,
BeHbl, HepBbl, MMMdaTnyeckne Cocyabl 1 MOYETOYHMK. M3 BOpOT xo4
BeOEeT B NOYEYHYH JTIOXaHKY.

Moukn - NONNAYHKUMOHANMBHBIA OpraH Ux MopaXxeHue He COB-
MECTMUMO C XM3HbIO. [1OYKM COCTOAT U3 HApYXHOrO KOPKOBOIO U MO3-
roBoro crnosi. B Mo3roBom crnoe HaxoasiTCH KOHMYECKUe CTPYKTYpbl -
noyeyHble NUpamuabl. Bepxywku nupamug (COCOYKN) HanpasBneHb! B
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CTOPOHY BOpPOT. B cocouke MmMeeTcsi MHOXECTBO OTBEPCTUN, Yyepes
KOTOpble BblaensieTcs mova.

Macca noyek coctaBnset 0,45-0,7% ot macchbl Tena. Macca
oaHon novkn y KPC 500-700 r, nowagn 450-750, cBmnHbKM 200-250 1
(y yenoeeka 150-200 r).

B noukax o4yeHb BbICOKMIA OOMeH BellecTB (B 2 pasa MHTEH-
cuBHee, YyeM B cepgue). MNMoykm notpebnaot 10 % kucnopoaa.

B 3aBUCMMOCTM OT CnMsiHMS OONen pasnuyatoT rnagkue u 6o-
po3ayaTble nodku. [Magkne ogHOCOCOYKOBbIE (NoWwaapb, KOLlKa, Kpo-
nYK), rmagkne MHOroCOCHKOBble (CBMHbS, OBLA, KO3a, Yenosek), 60-
po3ayaTble MHOrOCOCOYKOBbIE (KPYMHbBIA poratbiil CKOT), MHOXe-
CTBEHHbIe (MeaBeapb, kKuTbl, BbiApa).

MHoxecTBeHHast Eopo3p,anaﬂ MHOIrococo4koBasd

Pwuc. 110. Tunbl novek

DPYHKLUUM NOYeEK:

OKcKpeTopHas. BblgeneHne KOHEYHbIX NPOAYKTOB a30TUCTOrO
obMeHa, 4YyKepogHbiX BELeCTB, M3ObITKa OpraHn4yecknx M MuHe-
panbHbIX BELLECTB.

NoppepkaHne ocMoTuYeckoro gaBneHus, obbema Xuako-
CTU B OpraHu3Me, MOHHOrO COCTaBa KPOBU U KUCHOTHO-LLENOYHOro
paBHOBeCUS.
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Perynsauus aptepuanbHoro gasneHus. BoipabaTtbiBatoT co-
CydoCyXuBalLLmMe 1 cocygopaclumpsiowme BewecTsa (peHuH, bpa-
OVKUHVH, NpocTarnaHavHbel) perynupytowmne KpoBOCHabXeHne noyek
N apTepuanbHoe aBrieHune.

Perynsauua kpoBeTBopeHuUs (remonoasa). CUMHTEe3MpyloT wu
BbIOENSAT 3PUTPOreHnH, NpeBpaLlaloLLMin NNasMeHHbIA 3pUTPONOa-
TUHOrEH B SpUTPONOSTUH.

YyacTBylOT B npoueccax cBepTbiBaHUA KPoBU. BeipabaThl-
BalOT (paKTOpbl remocTasa (TpombonnacTtuH) n pmbpuHonusa.

MHKkpeTopHasa ¢yHKUMsA. BbipabaTbiBaloT Ouonornyecks ak-
TMBHbIE BellecTBa (NpoctarnaHamHbl A, n E, obnagatowmx cocyno-
pacLmpsoLWnuM ENCTBUEM, SPUTPOMOITUH - CTUMYNMpyeT obpaso-
BaHWe 3pMTPOLIMTOB B KpPACHOM KOCTHOM MO3re, PeHWH, OpaanKuHWH
- BasogunartaTop perynvpyeT NnoYeyHbli KPOBOTOK M BblaeneHne Na,
n gp.). B noykax npovcxoguT npeBpatlleHne ButammHa D B Hanbo-
nee aktmeHyto dopmy 1,25 gurngpookcuxonekansundgepon Ds.

MeTtabonuyeckas dyHkuus. Perynauna obmeHa BellecTs.

KonuyecTtBo HehpOHOB B OAHOW MNOYKe YenoBeka okono 1MIH.,
KOPOB - 4 MIH., cBuHen 1,5 MnH., oBel, 1 MITH.
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Puc. 111. CtpoeHue HecpoHa

CylLlecTBYeT HEeCKOMbKO TUMOB HEMPOHOB, OTMNYAIOLLMXCA MO
CTeNeHn NorpyXeHusi KNyGoYKoB B KOPKOBLIA CIOW: KOpTUKanbHble
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HedpoHbI, nexalime BHYTpUM KopkoBoro crosi (~85%), rokctame-
BYynNnsapHble HEMPOHbBI, PACNOMNOXEHHbIE HA rPaHMLE KOpbl U MO3ro-
Boro cnos noyvek (~15%) n NoBepXHOCTHbIE, Nexalime CHapyXu
KOpKOBOro cnos (cynepduumnansHoie ~15%).

lOkcTtamepnynnsipHble HedpoHbl (juxta B6nu3m + medula
MO3r) y4acTBylOT B MO4YeOoDpasoBaHUM MeHee akTUBHO. VimeroT
AnvHHyto netnio MNernne. MNMpuHocsWwme n BbIHOCALLME COCYAbl UMEOT
OAMHAaKOBLIN AnameTp. BblHocAwMmMI cocya He obpasyeT BTOPUYHON
KanunnspHoOWm CeTu BOKPYr KaHanbLUeEB, a BNadaeT B BEHO3HYH CETb.
VimetoT rpaHynspHble (IOKCTarnomepynspHble) KNeTkn Mexay BbIHO-
cswen n npuHocsawen aptepmonamu. KOkcTamegynnsapHele Hedpo-
Hbl UrpalT Posb LWYHTA, NO KOTOPOMY MPOXOAMT YacTb KPOBU Yepes
MOYKM B YCNOBUSAX CUNIBHOIO KPOBEHAMNOHEHUS.

KOkcTarnomepynspHbIn komnnekc (juxta B6nuaun + glomeru-
lus knybo4ek) — COBOKYMHOCTb CTPYKTYP, PacroOfOXEHHbIX Y noyey-
Horo knybouka, mMexay NPUHOCSLLEN M BbIHOCALLEN apTEPUOSIMMU.
CoCTONT 13 rpaHynspHbIX KNEeToK. [paHymnbl loKCTarnoMepynspHOro
KoMnnekca BblpabaTbiBalOT PEHUH (NPOTEONUTUYECKUN (DEPMEHT,
UrparoLLMin BaXkKHYO0 poflb B BOAHO-CONEBOM 0OMeHe). PeHnH oTwen-
nset (B nnasme KpoBW) OT aHrMOTEH3UHOreHa aHrMOTeH3uH — | (co-
crodAwmn n3 10 ocTaTKOB aMWHOKUCIIOT), M3 KOTOPOro obpasyetcs
aHIMOTEH3WUH - || (cocToAWMN N3 8 OCTaTKOB aMWHOKUCAOT). AHIMO-
TEH3UH - I, ABNSEeTCS CUNbHOAENCTBYIOLLMM COCYAOCYXMBAKOLLNM
BELLECTBOM U CMOCOBCTBYET CekpeLmm anbaocTepoHa.

KopTukanbHble HedpPOHbI KOHTPONUPYIOT 06beM nnasmbl
KPOBM NPWY HOpMarnbHOM KONMMYeCTBE BOAblI B OpraHn3Me, a npu He-
JocTtaTke BOAbl NPOUCXOAMUT ycuneHHas ee peabcopbumsa B HOKCTa-
MegynnspHbIX HedpoHax. B 0BblYHbIX yCnoBUSIX (yHKUMOHMPYET
nvwb 10 % HedpOHOB.
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Puc. 112. FOkcTarnoMepynspHbIn KOMNNEKC

CtpoeHue HedpoHa:

1. Manbnurves knybo4dek - cogepXut okono 50 kanunnsipos.

2. Kancyna WymnsHckoro-boymeHa - MeeT OBONHYIO CTEHKY,
MEeXAy KOTOPOW HaxoauTcs MOrfocTb, nepexosuiasl B NofocTb Ka-
HanbLa.

3. N3BuTON KaHaneL nepsoro nopsaka (NPOKCUManbHbIN).

4. NMeTtnsa NeHne, COCTOALLYIO U3 HUCXOASALLEro N BOCXOASLLEro
KorneHa.

5. M3BuTON KaHaneL BTOpOro nopsaka (AuctanbHbIn).

6. CobupatenbHas Tpybouka.

HedpoHbl pacnonoXxeHsl B KOPKOBOM crioe, a netns ['eHne n
cobupatensHasa Tpyboyka B Mo3roBoMm. CobupaTenbHble TpybouKM,
cnvBasicb, 06pasyloT obLue BbIBOOHbIE MPOTOKM, KOTOPbIE NMPOXOAAT
K BEPXYLUKaM COCOYKOB. [JnMHa M3BUTLIX kaHanbLeB u netnu eHne
ofHoro HegpoHa 3-5 cm, a AnuHa BCEX U3BUTLIX KaHarnbLEB O4HON
noukn yernoseka 4o 50 k.

Ocob6eHHOCTU KPOBOOOpaLLEHNA B NOYKaXx.

Moykn UNbTPYIOT apTepuaribHYy KpOBb, MOCTYMaloLWyl Mno
noyeyHon aptepun. OBUNbHOE KPOBOCHAbXeHME NoYek. Y vernoBeka
Yepes noykn 3a 1 MuHyTy npoxoauTt 1,2 n kposwu (1500 - 1700 n kpo-
BW B CYTKM).
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MpuHocswas BuiHocswas
aptepus aptepus

Puc. 113. ManbnurneB knybodek u kancyna LUlymnsHckoro-
BoymeHa

MpuHocAWwas apTeprona umeeT AvameTp B 2 pa3a Gonblumi,
YeM BbIHOCsLLas. Bbicokoe gaBneHue KpoBW B Kanwunnsipax COCYAu-
cToro knyboudka B npuHocsiwen aptepuone 90 MM pT. CT., @ B BbIHO-
cawen 20 mm pt. cT. [1BOMHAs kanunnsipHas ceTb. ApTepuona, pac-
nagascb Ha Kanunnsapbl, obpasyeT knybo4vek (nepBuYHasa Kanunnsp-
Has ceTb). Kanunnapbel cocyguctoro knybouka, cnusBasicb obpasytoT
BbIHOCSILLYIO apTepuorny, koTopas pacnagaeTcs Ha CeTb Kanunnspos,
onrieTawLmnx N3BUTbIE KaHasnbLa (BTOPUYHASA KanunnsipHasi CeTb).

Moua npeactaBndeTr coOOM KOHEYHbI MNPOAYKT BOAHO-
conesoro n 6enkooro oomeHa. CoctouT 13 96% Boabl U 4% cyxoro
BellecTBa. [1noTHocTb Moun 1,02-1,04.

B moue copepxutca modeBuHa (1,8-2%), moyeBas kucnoTta
(0,05%), ammmak, a3oTUCTble OCHOBaHMWS, KpeaTWHUH, 00e3BpeXeH-
Hble B NeYeHn NpoaykTbl THNUEHUS GenkoB (MHOONM, CKaToM, Kpes3on,
deHon) n ap. HeopraHudeckue Bewlectsa Na (0,35%), K (0,15%),
Mg (0,04%), Ca (0,006%), ClI (0,35%), PO,, SO, n gp. Konnyectso
cornen B HeCKonbko pas Gonblie, 4em B kpoBu (kpome Na). Murmen-
Tbl YPOXPOM U YpoOunuH. benkoB u rntoko3sbl HeT. [pu n3dbiTke B
KPOBW TMHOKO3bl U @MUHOKMUCITOT OHWM MOTYT 9KCKPETUPOBATbCA C MO-
yon. Konuyecteo moum y nowagen 3-6 (go 10 n), KPC 6-12 (go 25
n), ceuHen 2-4, cobak 0,5-1, osew, 0,5-1, kowek 0,1-0,2, kyp 0,1-0,15
NMTPOB B CyTKW. Y 4enoBeka obpasyetca 1-1,5 n mMoum B CyTKW.
0O61bem moyeBoro ny3bips 200-300 mn (go 500 mn).

KucnotHocTtb (pH) mouun y nnotosagHbix 5,0-6,5, TpaBosaHbIX
7,7-8,7, nowapnen 7,2-8,7. LiBeT Mo4n 3aBUCUT OT BENMUYUHBI anype-

195



3a M 3KCKpeuMn NMUIrMeHTOB. [MUrMeHTbl Mo4ym obpasyoTca 13 Gunu-
pybuHa (y YenoBeka) B KnWe4vHuKe, rae bunmpyorH npeBpalwiaeTcs B
YPOOUIUH 1 YPOXPOM, KOTOPbIE YaCTUYHO BCAaCbIBAIOTCS B KMLLEYHW-
Ke 1 3aTeM BbIOENATCS NOYKaMMm.

Femoguanus (rp. haima kposeb + rp. dialysis otgeneHue) —
METOA OYMLLEHUS KPOBW MPU OCTPON U XPOHUYECKOW MOYEYHON He-
[OCTaTOMHOCTM, C LEenbl0 yaaneHWs u3 opraHmsamMa TOKCUYECKUX
npoaykToB obMeHa BellecTB M HOpManusauuv BOOHOMO M 3MeKTpo-
nutHoro 6anaHcos.

Pwuc. 114. N'emognanus

emognanua NpoBOAST NMpu NOMOLLM reMopuanusaTtopa (an-
napata «MCKyCCTBEHHasi NoYKa»).

BrepBble CKOHCTpyvpoBan annapaTt Ansi OYULLEHWUS] KPOBMU C
nonynpoHuuaemon membpaHon B 1913 rogy amepuKaHCKuiA y4YeHbIn
IxoH ABenb. M'emogunanus npogomkaetcd 6 yacos. 3a 1 yac us kpo-
Bu ygansetca 10-20 r moveBuHbl (3a 6 yacos 60-120 r).

Mouyeobpa3oBaHue.

B npouecce moyeoOpasoBaHus pasnuualoT gBe ¢asbl: Kny-
60u4koBYyl0 hunbTpPaUUIo 1 KaHanbLEBYH peabcopbuuio.

KnybouykoBas cunbTpaumsa npoucxoaut B CWMy pasHOCTU
rMApPOCTaTUYECKOrO OABMEHUsI B MPUHOCSLLEN U BbIHOCALLEN apTe-
pvone. M'mapocTaTtnyeckoMy AaBfiEHMIO B kKaHamnbLax Krybodka npo-
TMBOLAENCTBYET OHKOTMYECKOE [aBreHue GenkoB nnasmbl KPOBU U
rmapocTaTnyeckoe faBneHue B kancyrne knybouka. Mpu rugpocraTtu-
YyeckoM gasneHuun kposu 90 MM pT. CT., OHKOTUYecKkoM gasrieHun 30
MM PT.CT. ¥ BHYTPUKancynspHoMm gasneHun 20 MM pT. CT. BENUYMHA
unbTpaLmMoHHoro gaenexHunst coctasut 40 mm pT. cT. (90 - 30 - 20 =
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40). B aty ¢pasy obpasyeTcs nepBuyHaa mMoya, KOTopasi Mo CBOemy
COCTaBy CxofHa C nna3mown Kposu. B nepBuyHOM Mo4e cogepxarcs
He TOMNbKO LUMaKku, HO 1 HeODXOAMMbIe OpraHn3My BELLECTBa, MKO-
3a, MUHeparnbHble BELLEeCTBa, aMUHOKUCIIOThI, NeNT1Abl, BATAMUHbI 1
Op. Bnepsble ocyLwecTBMM NyHKUMIO Kancynbl U nonyyYun punbTpaT B
1924 rogy amepukaHckuin ydeHbin A. Pudapgc.

M3 1 nutpa kposu obpasyetca 100-166 mn dpunetpata (U3 6-
10 nuTtpoB kpoBu obpasyetcsa 1 NUTP NepBUYHON MOYM). 3a CYTKU Y
yenoseka obpasyetca oo 180 n puneTpaTa.

KananbueBas peabcop6uus NnpoMcxoauT B pesynbTarte ges-
TENbHOCTU 3NUTENUSA NOYEYHbIX KaHanbLeB U PepMeHTOB. AKTMBHO
peabcopbupyeTca rnoko3a, amMUHOKMUCNOThI, ocdatbl, conum
HaTpus. B M3BWTOM KaHanbLie NepBOro nopsifika MosTHOCTBHO BCAaChl-
BaeTCH [IH0KO3a, aMUMHOKMCNOTbI, BUTaMUHbl, 80% 3nekTponMToB U
BoAbl. 3a cyTku y 4dernoBeka peabcopbupyetca 1 kr conu u 0,5 kr
NaHCOs;.

B Hucxopdawem koneHe netnu 'eHne npoucxoant peabcopb-
Uusi BOAbl, @ B BOCXOASILLEM HaTpusl.

M3 90 nuTpoB nepBUYHON MOYM, MpOLUEALlen No cucTeme ms-
BMTbIX KaHanbLeB, obpasyetca 1 NUTP KOHEYHON MO4M (BTOPUYHOM,
aeduHntueHon). KoHedHas Moda no cobupatenbHbiM Tpyboykam
nocTynaeT B NOYEYHbIE NTOXaHKW.

Perynsuus mo4yeobpa3oBaHusa. LleHTp perynsumm pacnono-
XEH B MPOMEXYTO4YHOM Mo3sre. [MpogonroBaTbii MO3r, perynupys
KpOBOCHabXXeHWe NoYeK, OKa3biBaeT BNUSIHUE Ha OUYpes.

CumMnaTnyeckasa HepBHas cuctema (cTpax, 6onb, rHeB) Bbi3bl-
BaeT crnasM MNPUHOCALLEN apTepuosbl M CHWXEHME KiybOo4YKoBOW
dunbTpaumn.

MapacumnaTtuyeckasi HepBHasi cuctema (GnyxgaroWwmin HepB)
ycunveaeT auypes.

Begywasa ponb B perynaumm AeATenbHOCTM NnoYek npuHaane-
XWUT rymopanbsHon cucteme. Ha paboTy noyek okasblBaloT BAUSHUE
MHOIME FOPMOHbI, TMaBHLIMU U3 KOTOPLIX SBMASKOTCA aHTUAUYpeTu-
yeckuu ropmoH (AQl, nnu BazonpeccuH) 1 anbAoOCTEePOH.

AHTMANYpEeTUYEeCKMA FOpMOH, crnocobcTByeT peabcopbunm
BOAbl B AMCTanbHbIX OTAeNax HedpoHa, YTO MPUMBOAUT K YMEHbLLE-
Huo guypesa. MNpu n3bbitke ALl MOXeT HacTynNuTb NOMNHOE Mpekpa-
LLeHne Moyeobpa3oBaHus. YMeHblleHne cekpeumn ALl Bbi3biBaeT
passuTUe Tskenoro 3aboneBaHus HecaxapHoro guabeta (Hecaxap-
HOro mMoyensHypenus). MNMpu atom 3aboneBaHun BblaensieTca Gonb-
LLIOe KONMYEeCTBO CBETMOW MOYM C HE3HAUYUTENBHOMN OTHOCUTENBLHOM
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NnoTHoCTbIo (8o 25 n B cyTkn). MexaHuam genicteus ALl 3aknova-
eTCcs B aKkTvBauun hepMeHTa ageHunaTumKknasbl, KOTopbii y4acTBy-
eT B obpasoBaHun ULAMD uz ATP. uAMO aktusupyetr UAMO-
3aBMCHMblE MPOTENHKUHA3bI, KOTOPbIE Yy4acTBYOT B phocdopunmpo-
BaHWM MeMOpaHHbIX BenkoB, YTO NPUBOAMUT K MOBLILLIEHUIO NPOHULa-
eMocTn MeMbpaHbl ans Boabl. Kpome toro, AL aktuBupyet dep-
MEHT ruanypoHugasy, KoTopas AenonumepusyeT rmanypoHOBYIO
KMCMOTY MEXKINETOYHOro BeLlecTBa, YTo obecnevymBaeT NacCUBHbIN
MEXKNETOYHbIN TPaHCMOPT BOAbI MO OCMOTUYECKOMY rpagueHTy.

AppeHanuH B 60onblUMX A03aX BbI3blBAET CY>KEHWE KaK BbIHO-
CALMX, TaK U NPUHOCALLMX apTepUon, YTo NPUBOAUT K YMEHbLUEHNIO
avnypesa BnfoTb OO aHypun. B mManbix go3ax cyxuBaeT NpocBeT Bbl-
HOCALMX apTepuon, B pedynbTaTte Yero nosbIaeTcs rngpocraruye-
CKOe [aBlieHue, yBENMUMBaoTCs punbTpaums n amypes.

AnbpocTepoH yBenuumBaeT peabcopbunio MOHOB HaTpus U
CeKpeLMIo MOHOB Kanusi 1 BoAopoaa KrneTkammn NoYeYHbIX KaHarbLeB.

YMeHblaeT peabcopbumio Kanbuua n MarHust B Npokcumarb-
HbIX OTAenax KaHanbLes ycunusaeT peabcopbumio Na* u ysenuuu-
BaeT cekpeuuio (BbiaeneHne) K un H,0.

MapaTtropmoH ctumynupyeT peabcopbumio KanbLms n TopmMo-
3uT peabcopbumio hocdhaToB, YTO NPUBOAUT K NOBbILLEHNIO KOHLIEH-
TpauuM MOHOB KanbLMsA B Mna3mMe KPOBW U YCUITEHWIO BbIBEOEHMS
docaTtoB ¢ moyon. Kpome TOro, aTOT ropMOH yrHeTaeT peabcopb-
LMo MoHOB HaTpusi n HCO® B mpokcuManbHbIX KaHanbLax U akTyBu-
pyeT peabcopbuunio MarHnsa B BOCXOAsILLEM KoneHe netnu exHne.

PeHuH (naT. ren noyka) - NpOTEONUTNYECKUA PEPMEHT, BbI3bl-
BalOLLMI CY>KEHNE KPOBEHOCHbIX COCYOO0B U CTUMYMMPYIOLLNIA CeKpe-
U anbgoctepoHa. 9Ty ABa addekTa NpuUBOgAT K PoCTy apTepu-
anbHOro AaBneHus

AHIMOTEH3MH BbI3bIBAET B OCHOBHOM CY>KEHME BbIHOCSLLEN ap-
Tepuornel 1 yBenudeHve punbtpaumu. PasHoobpasHoe gencrene aH-
rMoTeHauHa Il mpAMO MM KOCBEHHO BeAET K MOBLILEHWUIO KPOBSHOMO
OABNEHUs1 U YMEHbLLUEHMWIO BbIBEAEHUA U3 OpraHn3Ma HaTpus 1 Boapbl.

KanbLuMTOHUH TOpMO3UT peabcopbumio kanbumst u dpocdara.

MHcynuH. HepgocTtaTtok aToro ropMoHa npuBOAWT K rMneprnu-
KEMMWU, TMHOKO3YPUM, YBENTMYEHUIO OCMOTUYECKOrO OABMEHUSS MOYM U
yBENUYEHIo guypesa.

TUPOKCUH ycunuBaeT 0OMeHHbIE NPOLECChI, B pe3ynbTaTe Ye-
ro B Mo4Ye BO3pacTaeT KONMYECTBO OCMOTUYECKN aKTUBHbIX BELLECTB,
B YACTHOCTM a30TUCTbIX, YTO NPUBOLMUT K YBEMNNYEHUIO auypesa.

MpocTarnaHauHbl yrHeTaloT peabcopbumio HaTpud, CTUMYnuU-
PYIOT KPOBOTOK B MO3rOBOM BELLECTBE MOYKM, yBENNYMBAIOT ONype3.
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B Gonblen mepe gnypes 3aBucuT oT peabcopbuum (T.k. 90 n
dmnbTpaTa BcackliBaeTcs), a He 0T unbTpaunm.

OcobeHHOCTU MOYeOobpa3oBaHUsS U MOYEBbLIOENEHUA Y NTUL.

Manbnurues knyboyek cnabo pasBeTBMEH.

HeT 13BMTbIX KaHanbLEeB BTOPOro Nopsifka, MoYeyHbIX COCOY-
KOB, FIOXaHKW, MO4YEBOro ny3bipd. MOYETOYHMKN HauMHaKTCHA B MO-
YeuHbIX OOMbKax W 3akaH4yMBaloTCA B knoake. Knoaka (nat. cloaca
noa3emHbl KaHan Ang CToka HeYUCTOT) - pacluMpeHHas KOHe4yHas
YacTb 3aJHEN KULIKW Yy HEKOTOPbIX MO3BOHOYHbLIX XWUBOTHLIX, Kyaa
BMazaloT NPOTOKM MOYENONIOBON CUCTEMBI.

HedpoHbI pacnonoXeHbl Kak B KOPKOBOM, TaK 1 B MO3rOBOM Crl0€e.

Hu3kasa nnoTHOCTb MOYMN.

Moua kucnas (pH 5-6).

KoHeuHbiM npogykTom 6enkoBoro obmeHa ABMsSieTCs MoYeBas
KMcnoTa, Kotopas cocTaBnseTr 85% Bcex asoT coAaepXaliuMx Be-
LLIeCTB.

DYHKLNN KOXKM.

Koxa coctouT 13 anugepmuca, gepMbl 1 MNOLKOXKHO-XNPOBOW
KneT4yaTkv (runogepmsl).

BbiaenutenbHasa yHKUMA Koxu obecnednBaeTcst gesTenb-
HOCTbIO MOTOBBLIX U CamnbHbIX xerne3. [1oToBble xenesbl pacnonoxe-
Hbl Ha MOBEPXHOCTM Tera HepaBHOMEPHO. Y coBaKk U KOLIEK OHU
pacnonoxeHbl TONbKO Ha 6e3BONoCkhIX yyacTkax (CTYMHsIX, HOC), Y
MTWL, OHM OTCYTCTBYHOT. Y KpPYMHOro poratoro ckota Ha 1 cMm” pacno-
noxeHo 700 -1000 wr. MNMoToBble »xene3bl 0COBEHHO XOPOLLO pa3Bu-
Tbl y nowagen go 1500 cm? .
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Puc. 115. CTpoeHune Koxu
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3awmTHaa (mexaHudeckasi, Ouonornmyeckas, Xumudeckas,
Tepmuyeckas). Y yernoBeka BblaenseTcs 29 r KOXXHOro cana B CyTKW.

TepmoperynsTopHas (4Yepes koxy Tepsietcs 60 - 80% Tenna).

PeuentopHas: TennoBble peuentopbl - Tenbua PydduHu,
XonogoBble peuenTopbl - Kondbl Kpayse. XomnogoBbix peLenTtopoB
pacnosioXeHbl B BEPXHEM CIoe AepMbl UX OornbLue, YeM TENMOBbLIX B
6 pas. OcsasatenbHble (TakTunbHble) — Ancku Mepkens n Tenbua
MencHepa. [JaeneHne — Tenbua [NaunHn. bonesble - cBOGOAHbIE
HepBHbIE OKOHYaHWS (HouupeLenTopsbl).

ObixaTenbHas.

Oeno kpoBu, 6enka, BoAbl, CONen.

CwuHTe3 BuTammHa D.

Yepes koxy (Mpu pmanyeckom nokoe) y noliagen Bolaensercs
2,5-3 nutpos nota, y KPC go 4-5, y yuenoseka 0,5-0,7.

MHOro NOTOBLIX XXere3 B KOXXe MSAKOTM NarnbLeB pyK WU HOr, Nu-
ua, nagoHe’h U MOJOLIB, MOAMBILEYHBIX M MaxoBblX CKNadok (B
cpegHem ot 140 go 300, a Ha koxe nagoHu go 1000 Ha 1 CMZ).

MoT copoepxuT 5-6% Cyxmx BellecTB (B OCHOBHOM MuHeparb-
HbIX 4-5%), 6enka 0,7%, mo4eBuHbl 0,15%, ammunak, MOSIOYHYO KUC-
noTy, Mo4deBylo kucnoty kpeatuHuH, JDKK n gp. Umeet cnaboue-
noyHyto peakumo pH 7,5-8,5, cneundmdecknii 3anax obGycnoBnex-
HbIi apOMaTUYECKNMIN OKCUKMUCIIOTaMM.

MoTtooTaeneHve, peMneKTopHbIn NPouecc, BO3HUKAKOLUNA
BCNeACTBUE pasfpaXeHus TEennoBbIX peuentopoB koxu. CekpeTtop-
HbIMW HEpPBaMM SBNSOTCA CMMNATUYECKME HEPBbI (YCUMBAIOT NOTO-
oTaeneHuve).

LleHTp perynsiuum noTOOTAENEHNUS pacnonoXeH B NpoAomnro-
BaTOM Mo3re. Ha moTooTaeneHvne okasbiBaeT BNusHWE Kopa 6onb-
LWKX nonyLwapun (3mMoLmm, cTpece, Ucnyr n 1. A.).

AJpeHanvH ycunvMBaeT NoToOTAENEHNE.

Y oBel NOT CMELUMBAETCA C CEKPETOM CarllbHbIX Xenes, B pe-
3ynbTaTe 0bpasyeTcsi XMponoT (HanoMUHaLLMIA TonneHoe cano). B
wepctn go 20-30 % xuponoTa KOTOpbIA AenaeT WepcTb MSArkon u
npoyHown. JlaHomnuH (naT. lana wepcTb 1 oleum macno) - WepPCTAHON
BOCK, XXMBOTHbI/ BOCK, NOfy4aemMbli Npy NPOMbIBAHUN LLEPCTH OBELL.
Baskast 6ypoBaTo-xénTtas macca. OtnmyaeTca OT Ap. BOCKOB BbICO-
KM COAEep>XaHWeM CTEPUHOB (B YACTHOCTM, XorecTepuHa). XopoLlo
BCacbIBaeTCs B KOXY M 00nagaeTt cmsaryaowmm gencremem. Lnpoko
NPUMEHSIETCA B COCTABE Pa3fMYHbLIX KOCMETUYECKMX CPeacTB - Kpe-
MOB 1 T.4. B MeguumHe ncnonb3yeTca Kak OCHOBa ANS pasfuyHbIX
Masen, a Takke AN CMAr4YeHUst KoXu (B CMecu ¢ paBHbIM Konunye-
CTBOM Ba3esvHa).
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Tema: ®usnonorms opraHoB pa3MHOXeHUSs

MonoBas 3penocTb — BpeMs HacTynfeHnsa Mmopdonornyecko-
ro un oyHKLMOHaNLHOro hopMmMpoBaHnsa NONOBOro annapara, Koraa
cameL, cnocobeH onnoaoTBOPUTL CaMKy, a camka — 3abepeMeHeTb.

lMpu3Haky NONOBOro CO3pEBAHNS:

1. TMonoBble opraHbl 4OCTUrAKOT MOMHOIO Pa3BUTUS.

2. B nonoBbix xenesax co3peBaloT MOSIOBbIE KMETKN U Bbipa-
GaTbIBalOTCA NOMOBbLIE FOPMOHBI.

3. dopmupyeTcsi NONOBOE NOBEAEHNE.

4. 'Y caMOK NposiBNAETCSA UMKIMYHOCTb B MOMOBbIX OpraHax.

Cpokv nonoBoro co3peBaHns 3aBUCAT OT Buaa, Nopoapl, nona,
YCIOBUI COOEPXXaHUSA U KOPMITEHUS, KNMMATUYECKUX YCITOBUN.

Y Spoykn poaMBLUENCS paHHEN BECHOW MonoBas 3penocTb
(oxoTa) HacTynuT OceHblo B Bo3pacTe 6-8 mecsaueB, a y SIpOYKM po-
OMBLLENCSA NO34HEN BECHOM nepBasi OXoTa HACTYNUT OCEHbIO criefy-
loLero roga.

Y Apoyek poMaHOBCKOW MOpoAbl NOoBasa 3penocTb HacTynaeT
B Bo3pacTe 4-4,5 mecaueB, a y ApoK KapaKybCKoW NOpoabl TONbKO B
B18 mecsueB. Y cobak nonosasi 3penocTb HacTynaeT B 6-8 mecsues,
y Bon4uy B 2 roga. Y camMok nosioBasi 3penocTb HacTynaeT paHblue,
yeM y camuoB. CamMku kapna co3peBatoT Ha OAWH rof No3xe CaMmLOoB.

Cpoku HacTynneHusi nonoBou 3penoctu: KpynHbin poraTbin
ckoT 7,5 mecsaues (6-9), oBubl, k03bl 7 MecsueB (6-8), CBUHbN 6 Me-
caues (5-8), kobbinbl 16-18 mecsaues, kowku 4-5 mecsaues, cobaku 6-
8 mecsueB, kponuku 3-3,5 MmecsLeB.

Wcnonb3oBaHue camok AN BOCMPOM3BOACTBA cpasy nocrne
HaCTynneHus MofoBOW 3pernocTM OTpuuaTenbHO CKasbiBaeTCd Ha
3[0pPOBbE, Kak CaMMX XMBOTHbIX, TaK U HA MX NOTOMCTBE. 3apobiLl,
B HE4OCTaTO4MHO C(HOPMUPOBABLLUEMCS] OpraHM3me mMaTepu, Hedomno-
nyyaeT nuTaTtenbHble BELLECTBa.

Y Monofpix camok HeJoCTaTOYHO pa3BuTa NosioBasi cucTema,
MOJIOYHbIE XXenesbl, KOCTU Tasa, YTO MPUBOAMT K TSDKENbIM pogam u
pasnnyHbIM POAOBLIM M NOCNEPOAOBLIM OCITOXHEHUSAM.

lMonoBas 3penocTb HacTynaeT B pes3ynbTaTte yBenuyusato-
LLeNCsa ceKpeuun roHagoTponHbiX ropmMoHoB runodgmsa (PCI w ).
B cdopmmpoBaHmu nonoBoro cospeBaHns 6onblias ponb npuHagne-
XWT rMnotanamMmycy u nuMbrnyYeckomn cucteme.

dusmonormyeckasa 3penocTb - 3TO COCTOSHME Korga opra-
HM3M npuobpeTtaeT popmMbl 1 NPONOPUNK, XapakTepHble AN B3pOC-
NbIX XMBOTHbIX AaHHOro Buga u nona. ®usmonornyeckas 3penoctb
HacTynaeT 3Ha4YMTEeNbHO MO3Xe NMOJIOBON.
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XKneoTHble gocturaoT maccel 70-75% OT cTaHgapTta no gas-
HOW nopoae wnwu Buay. [Ns Tenok YepHO-NecTpon Nopodbl XuBas
mMacca goJnkHa coctaBnatb 350-370 kr.

DU3MONOrMYECKY0 3penocTb onpeaensiT No COBOKYNHOCTU
nokasaTenen: BO3pacTy, XMBOW Macce, CTENEeHU pasBUTUSA NONOBbIX
OpraHosB.

Cpokn HacTtynneHusa cdusmonormyeckon spenoctu: Kpyn-
HbI poraTbiv ckoT 17 mecsues (16-18), oBubl, kO3bl 14 MecsLes (12-
18), ceuHbK 10 mecsaueB (9-11), kobbinbl 36 mecsues (36-48), coba-
Kn 12 mecsaues, kowku 10 mecsaues, kponuku 4,5-6 mecsaues.

K opraHam pasmHOXeHWsi CamUOB OTHOCSITCS: CEMEHHUKU C
npugatkamu, CeMsinpoBOAbl, MOYENOMOBOW KaHar, npuaaTtoyHble
nonoBble Xenesbl U COBOKYNUTENbHLIN OpraH.

CeMeHHMKM NapHble MOSoBbIE Kenesbl, B KOTOPbIX MPOUCXO-
OnT obpasoBaHMe NOMOBbLIX KNETOK 1 MOMOBbLIX FOPMOHOB. Y ObIKOB 1
GapaHoB Macca ogHoro ceMmeHHuka coctasnsieT 300-400. CeMeHHu-
KV 3aKnagbiBaloTc B aMOpMOHanbHbIV Nepurof B GPHOLLIHOWM MOMOCTH.
B nepBble MecsLbl NOcne poXaeHus BbIXOAAT U3 BPIOLIHON NOMocTH
N 3aKyaloTCsa B BbiNAYMBaHME OPIOLLHOW CTEHKM (MOLLOHKY). Ce-
MEHHWUKM MOKPbITbI CEPO3HON ODOMOYKOW, BHYTPU pasgeneHsl pagu-
anbHbIMW NeperopogkamMm Ha Kamephbl, B KOTOPbIX UMEKOTCHA U3BUTbIE
CEMEHHble KaHanbLa, Mexay KOTOPbIMU HaxoguTcs CoeauHUTEnb-
Hasg TKaHb C MHTepCcTUUManbHbIMK kneTkamu Jlemgura, Bbipabatbi-
BaKOLLMMU MYXKCKUE MOMNOBblE€ FOPMOHbI - aHAPOreHbI.

TemnepaTtypa B MOLLOHKe HWXe TemnepaTypbl Tena Ha 3-5°C,
4yTo BnaronpmATHO cka3sbiBaeTcsl Ha cnepmaToreHese. Ecnun cemen-
HUKW He ONyCTUNNCL B MOLLUOHKY (KpUNTOpPXu3M Kryptos cKpbITbi +
orchis aumyko + -iSmos naT. COCTOsiHWE), HapyllaeTcsa crnepmarore-
Hes, U camubl TEPSIHOT CNOCOBHOCTL K ONIO40TBOPEHUIO.

202



Puc. 116. Kpuntopxmam

B onbiTax Ha kKponukax, MOPCKMUX CBMHKAX, MbILLaX, COAepXKa-
LUMXCSI B TEYEHWNE HECKONbKMX AHEN B TepMocTaTe nNpy TemnepaType
37° C 6bIno ycTaHOBIMEHO, YTO cnepMaToreHes npekpaLlaeTcs.

MpV OAHOCTOPOHHEM KPUNTOPXM3ME CnocobHOCTb K Onnogo-
TBOPEHMWIO MOXET COXPaHSITbCA 3a CcYeT (hyHKLUUM OpYroro CeMeHHW-
ka. MMpu OBYXCTOPOHHEM KPUMTOPXM3ME HE MPOWUCXOOWUT CrepmaTto-
reHe3. [opMoHanbHas YHKUMS CEMEHHUKOB, Yy GOMbLUMHCTBA Kpun-
TOPXUCTOB COXPaHSAETCS!, 1 OHU MOTYT COBEpLUATh MOSIOBON aKT.

Puc. 117. MNMonoBble opraHbl caMuoB. A - xepebua; b - Oblka;
B - 6apaHa; ' — xpska
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Puc. 118. Cxema cTpoeHusa cemMeHHuKa 1 npugaTka. 1 - cnep-
MUonpoBoA; 2 - Teno npuaaTtka; 3 - ronoska npugaTtka; 4 - oTBOAS-
luMe KaHanbua; 5-ceTb CeMeHHUKa; 6-npsiMble KaHanbubl; 7 - U3BU-
Tble KaHamnblbl; 8 - coeAMHUTENbHOTKAHHbIE Neperopoaku; 9 - ce-
MeHHUK; 10 - XBOCT npugaTka

U3BuTble cemeHHble KaHanbua MNpeacTaBnsaloT cobon Tpy-
BGOYKM MUKpOCKONUYECKN Maroro pasmepa (anametpom 150-250 MKm
n gnuHon 30-70 cM) NOKPbITbIE COEAUHUTENBHO-TKAHHON 060MOYKON.
Ha 6asanbHOM mMembpaHe pacnonoXeHbl Merkue KIeTKW, Haxons-
LMeCH Ha pasnuyHbIX CTaausix OeneHUs CNepMaToroHUn U KpyrHble
KneTku nupamugHon dopmel, knetkm Ceptonu. Knetkm Ceptonu Bbl-
MOMHSAT TPOUYECKYIO, OMOPHYI U 3awuTHyo dyHkuun. Obecne-
YMBaIOT rEeMOTECTUKYNSAPHBIN Bapbep 1 nepesBapvBaHue (aroumTos)
AereHepypyroLLMX NOMOBLIX KNETOK.

Knetkn Ceptonu BbipabaTbiBalOT aHAPOreHCBsA3bIBaoLWniA be-
NOK, KOTOPbIN CBSA3bIBAETCA C TecTocTepoHoM. brarogaps atomy
NOAAEPKUBAETCH BbICOKAs KOHLEHTpaUWsi TECTOCTEPOHA B yyacTke,
raoe geT cnepMaToreHes.

Mexay kneTkamm CepTonu pacnosoXeHbl cnepmaTuabl.

MpuaaTok ceMeHHMKa COCTOWUT U3 TFOMOBKW, Tena M XBOCTa.
KaHnan npugaTtka npeactaBnsieT cobon CUMbLHO U3BUTYIO TPYOKY Anu-
How y xxepebua go 85 meTpos, y 6bika Ao 50, y xpsika go 30, y 6apa-
Ha go 20, y kobens 5-6 meTpos. NpocBeT npuaaTka B Havarne o4YeHb
y3kun 0,1-0,2 MM, a B KOHUe wunpe 1-2 MMm. BHyTpn kaHan BbICTNaH
UMNVHAOPUYECKUM 3NUTENUEM, BbIOENSIOWMM CeKpeT crabokmcrnon
peakuum (pH 5,8-6,6).

CemsBbIHOCALWME MYTU (CEMEHHOW KaHaTWK) COCTOUT U3 ce-
MSMPOBOAA, KPOBEHOCHBIX U NUMMATUYECKUX COCYAOB, U OKPYXKEH
COEOUHUTENBHO-TKAHHON 0DONOYKOWN.

CemsanpoBoa (NpoAo/mKeHNe kaHana npuaaTka) HaxoouTcsa B
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CEMEHHOM KaHaTuKe, KOTOpbIA Yepe3 MaxoBble KombLa NpoXoauT B
OprowHyto obnacTe 1 BnagaeT B MO4enonoBon kaHan. lNepen Bnage-
HVeM B MOYENOnoBON KaHan, cemsnpoBod obpasyeT amnyny, KOTo-
pasi Cry>kUT MECTOM HaKOMIeHMs CnepMaTo30Ma0B B Nepuof nomnoso-
ro Bo3byxaeHusi. XopoLuo pa3suTtbl aMmnynel y bbika, 6apaHa u ko3na.

MpupaToyHbie NonoBbie Xenesbl: My3blpbKOBUAHAA, Npea-
cTaTtenbHasi, TyKoBUYHas (KynepoBbl) 1 ypeTparnbHbIe.

My3bipbKkOBMAHAA xenesa napHas (xopowo passuta Yy Obl-
KOB, XpsikoB, GapaHOB, KO3MOB) BbipabaTbiBaeT XUOKUNA CEKPET, COo-
aepxalumi 6onbLuoe KonmyecTso OpPyKTO3bl U MIMMOHHOW KUCAOThI. Y
xepebLoB BbipabaTbiBaeT rycToW, TAry4uin cekpet. Y kobens atu
Xenesbl OTCYTCTBYIOT.

MpepcratenbHas xenesa HenapHas BblpabaTbiBaeT XWUOKWN
CEKpEeT, coaepXallmii MHOTO MUHEpasibHbIX BELLECTB M BELLECTB, Npe-
NATCTBYIOLMX arrmioTMHAUUM CrepmaTo3oMaoB. XOpowo pasBuTa y
»epebLoB 1 XpsIKoB, kobernen. Y BbIkoB 1 6apaHoB OHa pa3suTa criabo.

INykoBuyHas xenesa (Kyneposbl) nMapHas, pacnonoxeHa Ha
NYKOBWLE MOYEUCMNyCcKaTenbHOro kaHana. XOopowo pasButa y xe-
pebuoB n xpskoB. Y kobenen otcytctByeT. Y Oblka, 6apaHa, ko3na
BbIOENSAOT XUOKUA CekpeT. Y Xpsika BblAEnsAoT rycTon CekpeT, 3a
cyeT KoToporo obpasyeTcs npobka, NMPensaTCTBYHOLWAA BbITEKAHMIO
crnepMbl U3 NOMOBbIX OPraHOB CaMKMU.

Puc. 119. OpraHbl pa3aMHOXeHNs Xpska: 1 - MOLWOHKa; 2 - ce-
MEHHWUK; 3 - XBOCT npuaaTtka; 4 -npsimasi KUWKa; 5 - nykoBu4YHbIE (KY-
nepoBbl) Xenesbl; 6 - npeacTaTenbHas Xenesa; 7 -ny3blpbKOBUAHbIE
xenesbl; 8 - No4ky; 9 - moveTouHMKK; 10 - MoyeBoM Ny3blpb; 11 - ou-
BepTuKyn npenyuus; 12 - npenyuun; 13,14 - nonoson uneH; 15 - ce-
mMsinpoBog; 16 - ronoBka npuaatka; 17- Teno npuaaTtka CEMEHHUKA;
18 - Hayano cemsanpoBoga
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YpetpanbHble Xenesbl - MHOFOYUCHEHHbIE, PACNONOXEHHbIE
B TA30BOM YaCTM MOYENOSIOBOro kaHana. BeigensaoT xuaokun, cepos-
Hbll CEKpeT, KOTOpbIi CMOCOOCTBYET MPOMbLIBAHUIO MOYENOSIOBOro
KaHana

MpuaoaToyHble NOMNoBbIe Xenesbl BblpabaTbiBalOT CEKpeT, No-
CTynawLwuin B Ta3oByl YacTb MOYEMNONIOBOrO kaHana B MOMEHT
askynaumm. CekpeT NpuaaToYHbIX NOMOBLIX XXere3 crnocobcTByeT:

1. MNpombIBaHMIO N NOArOTOBKE MOYENOMOBOro KaHana K npo-
XOXOEHUI0 CnepmMaTo30MaoB.

2. YBenunyeHuto obbema asikynsata (cnepma, BblAeneHHas npu
O[HOM CrnapuBaHun).

3. MoBbIWeHWIO ABUraTENBHON aKTUBHOCTM CNepMaTo30Mao0B.

4. MpoTankmeaHuio cnepMaTo30Ma0B K BEPLUWNHE POroB MaTKU.

5. CnocobGcTByeT aHTMNepucTanbTUYECKMM  COKpaLLEHUsM
rmagkon Myckynatypbl maTku (6narogaps Hanmvumio npocTtarnaHauv-
HOB 1 aHOpPOreHOB).

CoBokynuTenbHbIN OpraH (MOMOBOW YNEeH) UMEET KOPEHb,
TEno 1 rofoBKy.

CocTounT 13 ABYX MeLlepucTbiX (KaBepHO3HbIX) Ter, NpeacTaB-
NALLWMX cobolr BUOOU3MEHEHHbIE KPOBEHOCHbIE COCYAbl U MOYeENo-
NOBOro KaHana.

Mpenyuui — KoXXHasa CKNagka, CKpbIBaloLLas KOHeL, NeHnca.

CnepmaTtoreHe3 npoucxoamuT B M3BUTLIX KaHamnbLaxX CEeMEH-
HWKOB. Y MOMNOBO3pPErbIX CaMLUOB 3TOT MPOLIECC NPOUCXOAUT Henpe-
PbIBHO, B T€YEHME BCEro PenpoayKTMBHOIO Nepuoda, HO HepaBHO-
mepHo. CnepmaToreHe3 anutcs y 6bikoB 54 aHs, xepebuos 40-42,
HapaHoB 49, xpsakoB 34 OHs.

CnepmaroreHes nget B 4 ctaguu:

1. Pa3smHOXeHue.

2. Pocr.

3. CospeBaHue.

4. dopmupoBaHue.
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Puc. 120. Cxema cnepmaToreHesa

Ctagusa pa3aMHoOXeHusA: B nepvog pasMHOXeHUs cnepmarto-
rOHMU MHOTOKPAaTHO AENATCA MUTO30M 1 YBENUYMBAIOTCS B YmUCTie.
YacTb KNeTok nepexoauT B CTaauio pocTa.

Ctagusa pocta: CnepMaToroHUn pacTyT U YBENMYMBAKOTCH B
pasMepe. [(OMOMOrMYHbIE XPOMOCOMbI pacrofiaralTcs napamu,
KOHBIOIMPYIOT, BCTYMNAKT B KPOCCUHroBep. B pesynbTate obpasytoT-
CS1 KpYNHble KNeTkn — cnepmatouunThbl - |.

Ctagua cospeBaHus: CTagns CO3peBaHUS COCTOUT U3 ABYX
nocnegoBsatenbHbIX geneHunn. CnepmartoumnT - | nopsigka genurces,
nytem menosa obpasysa Asa cnepmarounta - Il nopsgka, Kaxabiin 13
KOTOPbIX MOMy4yaeT No OAHOW yABOEHHOW XpomocoMe (Habop Xpomo-
coM rannoungHei). CnepmaToumT - || nopsagka genutca (He BcTynas
B MHTepdasy) n obpasyetca ABa cnepmaTuga, KOTopble nonyyatoT
no ogHon xpomatuge. Cnepmatuipl - NpeacTaBnsaoT cobon Kpyrible
KNeTKW, coaepxaLime MHOro LuTonnasmvel.

Cragusa c¢dopmupoBaHus: Ctaamst pOpMMPOBAHNSA NMPOUNCXO-
OVT B MrasmaTuyeckux oTpocTkax kneTok Ceptonu. B pesynbrate
Yero cnepmartubl NpeBpallaTca B cnepmato3onsl. B aToT nepu-
of, u3MeHsieTcst popma cnepmaTugbl, OPMUPYETCS akpocoma, ro-
NOBKa, LWenka, oceBasi HUTb U XBOCT.

M3 ogHow cnepmaToroHnn y Gbika obpasyetca 16 cnepmato-
3ongoB. CnepmaTo3onabl HaXOAATCH BHYTPU M3BUTbIX KaHanbLEB B
CcTyaHeobpa3HOM BeLLeCTBe CEPTONMEBa CUHLIMTUS.
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CdopmupoBaBLuMecs cnepmaTto3onipbl BbIAENSAIOT PEPMEHT -
rmanypoHugasy, KOTOpbI pasXimkaeT CTyAeHUCTOe BeLecTBO, U
cnepmarto3onabl B criabolyenoyHon cpeae M3BUTbIX KaHamnbLeB CcTa-
HoBATCS noABwkHbIMW. OHM NpoABUralTCA B MpsMble KaHanbua,
CEeTb CEMEHHVKa 1 Aanee B NpuaaToK CEMEHHMKA.

MpooBwxkeHne cnepmaTo3oMaoB Yepes kaHan npuaaTka npo-
ncxoaut Gnarogaps COKpalleHUIo MycKynaTypbl ero CTeHok. Yepes
NpUOaToOK CEMEHHMKa crnepmaro3onabl nNpoxoaar 3a 6-8 gHen. B
npuaaTke CeMeHHMKa cnepmmny AO3peBatoT, NOKPbIBAOTCA NUMONPO-
TemgHomn obono4vkon, npnobpeTarnT oTpULLaTENbHbIN SNEKTPUYECKUN
3apsA, NPenAaTCTBYIOLWMIA arrnioTUHALMM CNepMaTo30MaoB.

B xBoCTe npugaTtka cnepmaTo3ongbl HaXOAATCH B COCTOSHMM
aHabvo3a U MOryT COXpPaHsiTb CBOK OMNIIOOOTBOPSIIOLLYI0 CMOCO6-
HOCTb B TeveHue 1-2 mecaueB. OTOMy cnocobCTBYeT kKucnas cpeaa,
OonbLIOEe KONMMYECTBO KPOBEHOCHBIX WM NMMJ@aTuyecKkMx CocyndoB,
obecneuynBaroLLMX MUTaHME M OTTOK MPOAYKTOB obOMeHa u Gonee
HM3Kasi TemnepaTtypa, cnocobCTBylOLlasa CHWKeHUIO obmeHa Be-
LLIeCTB y CNepMaTo30Ma0B.

CocTaB cnepmbil.

Cnepma cocTouT 13 cnepmaTo3onioB Y XUAKOW YacTu nnasm
(cekpeT npugaTka CEMEHHMKa U NpUaaToYHbIX NOMoBbIX xenes). Co-
aepxunt 90-98% Boapbl 1 2-10% Cyxux BeLLecTB.

Cnepmarosoungbl cogepxat 25% cyxoro Bellectsa u 75% Bo-
Abl. bonbluas yactb cyxoro BewecTBa (85%) coctaBnsoT 6enku. B
HebonbLIOM KonuyecTBe cogepxartcs nunuabl (13,2%), MUHepanb-
Hble BewecTtBa (1,8%), yrnesoabl 1 Ap.

Tabnwuua 7 - KonuyecTBeHHbIe NokasaTenu cnepMbl

YKnBOTHbIE O6beM askynaTa, mn KoHueHTpauus, mnpg./mn
Bbikn 4-5 (no 15) 1,0-15

BapaHbl 1-2 (go 3,5) 2-4

YKepebupl 30-120 (no 600) 0,1-0,25

Xpsikn 150-300 (go 1000) 0,1-0,2

CopepxaHune 6enkoB B criepMe pasfiMyHbIX XXMBOTHbLIX Heoau-
HakoBO: y bblkoB 5-6, 6apaHoB 10, xepebuos 1-2,5 n xpsikoB 3,8%.

Peakuusi nnasmel cnepmbl (pH) y 6bika u 6apana 6,7-7,0, y
xpsika u xepebua 7,2-7,6.

Cnepmartosoun COCTOMUT M3 TONIOBKM, LUEWKM, Tena u XBocTa.
[nuHa cnepmaTo3omgoB y C.-X. XMBOTHbIX 60-70 mkm (0,06-0,07 mMm)
OnameTtp ronoskn 3-4 MkM. B ronoBke cocpegoTtoveHa Hacnegn-
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CTBEHHasl MHdopmMauus, Lerika, Teno U XBOCT ChyXaT ABUraTtesb-
HbIM annapaTom.

B nepegHenm yacTtu ronoeku cnepmarto3ouga pacrnorioXeHa
akpocoma (rp. akron BepLumHa 1 sdma Terno) - Tenble, cogepxallee
dbepMeHT rmanypoH1Maasy, pacTBOPSOLLMIA ANLEBYO 000M04Ky. ['Ma-
nypoHugasa OCyLlecTBNAET AeNoNMMepM3aumnio rmanypoHOBON Knc-
noTbl (Mykononucaxapug - OCHOBHOM cybcTpaT CcoeguHUTENbHON
TKaHW) 1 Takum obpasom NoBbILLAET NPOHULAEMOCTb TKaHEN 3a CYET
CHWKEHMWS BA3KOCTH.

Cnepmartosongbl npuobpeTaroT CnoCoOBHOCTL K MPOHUKHOBE-
HUIO 4Yepes anueBylo 0BONOYKy B AWUekneTky (kanauuTtaums nar.
capacitas cnocobHOCTb) B MOMOBbLIX MYTAX CaMKW MO4 BIUSHWEM
CEKpeToB, BblpabaTbiBaeMbIX CTEHKaMUN SWLIEBOAOB M MaTKW, a Tak-
e oNNUKyNSApHOM XNOKOCTU N KNETOK SANLEHOCHOro Byropka siue-
kneTkn. [ns kanauuTaumm crnepmarto3ongoB Tpebyetcst oT 2 oo 8
yacos. [pegnonaratoT, YTO CYLHOCTb (OU3MOSOTMYECKUX N3MEHEHWI
npy Kanauutauum 3aknoyaeTcsi B yAareHun C MOBEpPXHOCTU chnep-
MaTO30MO0B BELLECTB, GMOKMPYIOLLNX OCYLLECTBNEHNE aKPOCOMHOW
peakuuu, 4To cnocobCTBYET BblAENEHUNIO U3 aKkpOCOMbl PEPMEHTOB,
pacTBOPSIOLLMX ANLEBYI0 06OMOYKY.

2

Puc. 121. CnepmaTo3omabl AOMaLLHMX XUBOTHbIX: 1 Xepebua;
2 ocna; 3 6bika; 4 bapaHa; 5 ko3na; 6 xpsika; 7 kobens; 8 koTa

Mnasmanemma LleHTpuons

Akpocoma

MuTOXOHOPHH

XBoct

o
x|
lonoeka 3

“ledka_

NepexogHbIn

oTaen

Puc. 122. CtpoeHune cnepmaTo3ounga
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Mon pewcTBueM rmanypoHvMaasbl NMPOUCXOAUT pacTBOpPEHue
NYy4nCTOro BeHUa ANLEKNeTKM (CocTosALero n3 onnmKynspHbIX Kne-
TOK) M NPOHMKHOBEHME criepMaTo3omaa B AnLeKkneTky. TornbKo oguH
cnepmarto3ong MPOHWKAET Yepe3 Mpo3padHyld 30HY SNLEKMETKM.
lMpn NPOHWKHOBEHWUW criepmaTo3onia B sSIMLEKNETKy Lenka fomaeT-
CS U B AViLlEKNeTKe OCTaeTcs O4Ha rofioBka.

MonoBble pednekcbl camMUOB 3TO KOMMMEKC YCMOBHbIX W
0e3ycnoBHbIX pednekcoB, BO3HMKAKOLLMX NPU pasgpaxeHuu cooT-
BETCTBYIOLLMX pedriekCoreHHbIx 30H. MposiBneHne atux pedrnekcos
00ycrnoBneHo ropMoHarnbHbIM CTaTycom opraHu3aMa. K nonoBbim
pecnekcam camuoB oTHocaTca: 1. Apekums. 2. ObHnumaHme. 3. Co-
BOKynneHue. 4. 9aKynaums.

MonoBble pedprnekcbl camLUOB MNPOSIBASIOTCA B pesynbTarte
BHELLUHUX BOCMPUATUA CaMKU NMOCPEACTBOM pasfM4YHbIX aHanmusarto-
poB (cnyxoBble, 3puUTenbHblE, OOOHATENbHbIE, TAKTUIBHBIE) U BHYT-
peHHux cpakTopoB (KOHUEHTpaumn TecTocTepoHa). Kopa Gonblumx
nonywapui Ha OCHOBaHWW MOMyYeHHOW MHdOopMauun yepes nog-
KOpKOBbIE MONOBbIE LEHTPLI (rMnoTanamyc) nepegaet MMMymbChbl K
LEeHTpaM, PacnorioXXEHHbIM B CMIMHHOM MO3re Ha YpOBHE KpeCTLIOBO-
ro U NOSICHNYHOrO OTAENOB, OCYLLECTBIISIOWMM MOMOBbIE pedheKchl
(apeKumto n IAKYNALmio).

Pednekc apekuum 3aknoyaeTcsi B HaNofIHEHUN KPOBbIO MNe-
LLIepMCTOro Tena nosfioBOro YneHa camua u npuobpeTeHun nv ynpy-
rocTtu, 4to obecnevmBaeT BBEOEHUS €ro BO Brnaranuiie.

O6HumaTenbHbIN pednekc 3aknovaeTcs B ob6xBaTbiBaHUU
caMku ¢ 6OKOB NepefHUMUN KOHEYHOCTSIMMU.

CoBoKynuTenbHbIN pedneKkc COCTOUT U3 OJHOrO UM HECKOIb-
KMX TOMKaTemNbHbIX OBVXKEHWI NMPOMU3BOAUTENS, CMOCOOCTBYOLMX pas-
OPaXXeHWI0 NOSIOBOrO YSleHa U 00YyCNaBNMBaOLLUX SAKYIIALIMIO.

Pednekc askynsauum (Cemsm3BepKeHus) COMpoBOXOAETCS
BblA€NEeHMEM CMepMbl. IAKYNAUUSA MPOMCXOoaAUT B pesynbTaTe Cco-
KpalleHUs MbiLL, CEMSIBBIHOCALLMX KaHamnbLeB NPUAATKOB CEMEHHMU-
Ka, CNepMMONpPOBOAOB, NPUAATOYHbBIX MOSOBLIX Xerne3 u Mo4enoso-
BOro kaHana. CokpalleHne MbILL, Bbi3bIBAKOLNX ISKYNALUIO NPOnC-
XOoOUT nop [[EencTBMEM MapacuMmnaTuyeckmx HepBoB. OKCUTOLMH
YCUIMBAET COKPALLEHNSI.

Y XMBOTHbIX C BNaranuiliHbIM oceMeHeHneM (KpynHbIi 1 mer-
KA poraTbliil CKOT, ONEHU, KPOMWKU) KOUTYC KOPOTKWUA, 3SAKYNSLMS
CVMHXPOHHas, cnepMa nonagaeT Ha LWenKy. Y XUBOTHbIX C MaTOYHbIM
OCeEMEHeHVEM (CBUHbW, nowaan, cobaku, NUcUubl) KOUTYC 3Ha4u-
TENbHO ANUTENbHee, 3AKYNSALUMSA NPOTEKaeT aCUHXPOHHO, crnepma
N3nMBaeTCcs B MaTKy.
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Bpemsi ogHon cagku y xpsika anutcsa 7-15 (go 20) MuH, xe-
pebua 1-3 MUHYTHI, ¥ 6bika 2-10 cekyHa, Yy cobak 15-60 MUHYT.

CtpoeHue opraHoB pa3MHOXEHUS CaMKW:

K opraHam pas3MHOXeHWSI CaMOK OTHOCHATCS: SAWYHWKW, siAue-
BOAbl, MaTKa, Bnaranuilie U HapyXHble MONoBble OpraHbl — KIUTop,
npegasepvie Bnaranuila u nososble ryobl.

AVMYHMKN NapHble opraHbl OBasfbHOW (POPMbI Y KOPOB pa3me-
poMm 2-5 cMm. y kobbin 3-8 cm. CocToAT U3 coeanHMUTENBHOTKAHHOMO
ocTOoBa M napeHxumsbl. lMapeHxvma noapasgensieTcs Ha KOPKOBYHO
(dbonnNuMKynsapHy0) U MO3roByto (COCYAMCTYH) 30Hbl. B kopkoBon
30He HaxoasaTcs (PONMUKYNbl Ha PasnUYHbIX CTaauaX 3pernocTu u
xentele Tena. B sauyHuke koposbl o 100000-140000 ooumuToB - |
nopsigka. OgHako 3a BCHO penpoayKTUBHYHO XXN3Hb MPOXOAAT NOMHOE
pa3suTne He 6onee 300. OcTanbHble ONNMKYMbI AErEHEPUPYIOT U
npeTepnesaloT atpesnto (obpaTHoe pasBuTme).

(&
3\

20 Mkm 200 Mkm
MNpumopauansHLIR MepsuyHbIA BropuuHuiii
donnukyn donnukyn donnukyn 20w 22

TpeTnyHbIN onnukyn
(«rpaadoB Ny3bIpek»)

Puc. 123. PocT n passutue onnukyna

Pasmep 3pernoro gonnukyna coctaBnsieT B CpegHEM Y KOpoB
1,6 cm, cBuHen - 0,8, oBel - 0,6, kOObIN - 3-5 cM. B mo3roBown 30He
ANYHUKA pacnosioXXeHbl KOOBEHOCHbIEe COCyadbl N HEPBDI.
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Puc. 124. Cxema CTpOEHMS MOMOBbLIX OPraHOB KOPOBBI:
1 — anyHKkK; 2 — AanueBod; 3 — por MaTkn C KapyHkynamu; 4 — Teno
MaTku; 5 — Wwenka maTtku; 6 — Bnaranuuwe; 7 — npegasepue Bnara-
nuwa; 8 — BynbBa; 9 — knutop; 10 — npaAaMas kuwka; 11 — mo4eBom
ny3bipb; 12 — MoYeucnyckaTenbHbIN KaHan; 13 — AMBepTUKYN Moye-
ncnyckaTenbHoro kaHana; 14 — npoMexHocTb; 15 — BbIMSA

AnueBoAbl TOHKUE CUITBbHO MU3BUTbIE TPYOOUKM ANWHOM y KO-
poB 25-30 cMm. B Hauane anueson BOpOHKOOOpA3HO paclumpeH (BO-
pOHKa AnueBoaa).

MaTtka nonbIi MbIlWEYHbIA OpraH COCTOMT U3 poros, Tena u
LWenKn. Y KopoB AfMHA poroB mMaTkm o 25 cm, tena 3-6 cm, wenkn
10-12 cm.

Bnaranuwe TpybyaTtbii opraH, cnyxaiimMin opraHom COBOKYI-
NEHUS N PaCMONIOXKEHHbI MeXAy LUEAKOA MaTKu U MOYENOoSoBbIM
OTBEPCTUEM.

Knurtop aHanor nonosoro yneHa camuoB. OH Takke MOCTPOEH
13 KaBEPHO3HbIX Ter, HO pa3BuT cnabee (y KOPOB ANMHOM 40 12 cMm).

MpepaBepue Bnaranuwa 370 OOLWIMIA y4acTOK MOYEBBLIX U
nonoBbIX NyTew, NPOAOIMKEHNe BnaranumLa.

MonoBble ry6bl npeacTaBneHbl BYNbBOW MOKPLITON MOpPLLM-
HUCTOW KOXeEMN.

MonoBow UMk - KOMIAeKC MopdoNorMyeckmx u usnonoru-
YECKMX U3MEHEHUI NMPOUCXOASALLMX B OPraHU3Me camku B nepuog ot
OLHOW OByNsAUMM OO Apyron. PasnuyalT nonuuMKnmnyYeckmx, MOHO-
LMKITMYECKUX N CE30HHO-LMKITMYECKNX XKUBOTHbIX.

Monuumknuyeckne XMBOTHbIE, Yy KOTOPbIX LMKIbl MOBTOPS-
I0TC MHOTOKPaTHO B TeyeHue roga. OHM pa3MHOXalTCHA B TedeHune
Bcero roga (KPC, cBuHbM, nowaan).

Ce30HHO-LMKIIMYEeCKUE XKNBOTHbIE UMEKT NMPOMEXYTOK MEX-
ay umknamm (Beponoabl, 0BLUbI, KO3bl, ONIEHN).
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MoHouuKnuyeckune XX1MBOTHbIE UMEIOT OOUH PENPOAYKTUBHbIN
uukn B rogy (cobak, Kowku, 3Bepun). Y BONKOB GpayHbIN CE30H OAMH
pas3 B ropg, (sHeapb).

B ocHoBe geneHus nonosoro uukna Ha ctagum (no A.l. Cry-
aeHuoBy n B.C. WnnnnoBy) nonoxeHo NonoBoe noBefeHne XUBOT-
HblX, BHELUHEEe MpOsIBIIEHNE MOfIOBOM aKTMBHOCTW. JTO [AereHue
yOOBHO C MpaKkTUYecKoW TOYKM 3pEHUsT T.K. NO3BOMSET onpeaenntb
onTUMarbHbIE CPOKN OCEMEHEHUS.

B nonosom uukne pasnuyatoT 3 cTagum: Bo3byxaeHue, Top-
MOXeHWe U ypaBHOBelIMBaHue. [1pnyYnHON BCeX LIMKINYECKMX W3-
MEHEHWN NONOBOro NoBeAEeHUs SABMSETCS CMeHa (PyHKUMOHANbHOro
COCTOSIHUS SSUMHUKOB.

Cragmsa BO3OyXAEHUA XxapakTepusyeTcs NposiBrieHneM crne-
ayoLwmx eHOMEHOB: Teyka, NonoBoe BO30YXaeHne, oxoTa, co3pe-
BaHWe QONIUKYIOB U OBYNALUS.

CTtagns TOPMOXEHMSI HauMHaeTCsl cpa3y Mocrie OKOH4YaHus
cTagum Bo30yxaeHusa. OxoTa 3aMeHSeTCA SIPKO BblpaXeHHbIM OT6O-
em. Camka arpeccuMBHa MO OTHOLUEHWIO K camuy (MOXEeT YKyCUTb,
yaaputb, ybexatb). OTpuuaTtenbHasi cekcyarnbHasi peakumsi cCamku
Ha camua. B aTOT nepuog B opraHvM3me MPOUCXOAMT WMHBOSOLMUA
(obpaTHoe pasBuTne Mopdonormyecknx N U3NONOrMYECKUX npo-
ueccoB) nonosoro annapata. >KMBOTHOe ycnokauBaeTcsd, BOCCTa-
HaBMMBaeTCs anneTuT, pa3BMBaETCH XenToe Teno.

Cragusa ypaBHOBelwuBaHUs (NOKosl) xapaktepuayetca 6es-
pasnuyMeM Nno OTHOLLEHUIO K camuy. OYHKUNOHMPYET XenToe TEMo.

C TOYKM 3peHnsa hr3MONOrMM NONIOBOW LIMKIT YCIIOBHO OENUTCS
Ha OoBe ctaguu: ponmnuMKyNApHYO 1 NoTeanbHy. OTO 06yCnoBneHo
TEeM, YTO MOBEAEHNE XMBOTHbIX CBSI3AHO C (PYHKLMOHAaNbHbIMK U3-
MEHEHUAMN B ANYHMKAX W KOHLLEHTpaLMen ropMOHOB B KPOBMU.

PDonnuKynApHaa CTagus XapakTepudyeTcs YCWUMEHHbIM pPo-
CTOM (POMIMNKYNOB M BbICOKOM KOHLEHTpaLMen SCTPOreHOB B KPOBW.
3aHumaeT 1/3 nonosoro uukna. ¥ kopos aTa ¢asa anurtcsa 3-4 gHs.
OcCTporeHbl BbI3bIBAKT NPUAUTME KPOBU K MOSMOBLIM OpraHam, TeYKY,
nonoBoe BO30YyXAeHue, NOMnoBylo OXOTy. B koHue donnukynapHomn
drasbl NpoucxoauT OBYNALUS.

MoTeanbHasa cTagua xapaktepusyeTcs (POPMUPOBAHUEM
XKENTOoro Tena v BbICOKOW KOHLEHTpauuen nporectepoHa. 3aHMmaeT
2/3 nonosoro uukna. JltoTeanbHad ¢asa HacTynaeT cpasy nocne
OoByNSALUN.

B nepuog MHTEHCMBHOIO pas3BuUTUS (PONMMKYIOB NOSIBNSATCA
crnegywlwne B3aMMOCBSA3aHHble (DEHOMEHbI: TeYKa, NofioBoe BO3-
OyxAaeHue, oxota U OBynALUS.
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Teuka - uctevyeHme Crnvsm M3 MOMOBbLIX OPraHOB CaMku. JTO
KOMNnekc MopOdyHKLUNOHAMBHbLIX WM3MEHEHUI MNPOUCXOASLNX B
opraHax pasMHOXEHWUsi CaMKWM HanpaBreHHbIA Ha NPOABUXKEHWE, CO-
XpaHeHue, onnogoTBOPEHME ANLIEKNETKN U pa3BUTNE 3apoablLLa.

Cnnsb BbITEKAET Yepes OTKPbITOe OTBEPCTUE LLIENKN MaTkn. B
Hayane oHa >ugkas u nNpo3payHasi, 3aTeM CTaHOBUTCS, bonee BA3-
KO M MYTHOW M BblAensieTcsl M3 rnoroson wWenu B Buge wHypa. K
KOHLLY OXOTbl CNiN3b CTAHOBUTCS FYCTOW U FNNMKOW.

Teuka HacTynaeT Noa OAEWCTBMEM ICTPOreHOB, BblOENseMbIX
pacTywumm connukynamu. B pesynbtate npoucxogut nponudepa-
unsa (paspactaHue TkaHen) u runepemus (NepenorsiHeHne KPOoBbIO)
cnnsncTor obonoYvkn MaTku, ANLEBOAOB M Bnaranvwa. Y KopoB Teu-
ka grnutcsa 1,5-2 cytok (pexe 3-5 cyTok).

NMonoBoe BO3GyxAeHMe - Bbi3biBaeTCA AENCTBMEM 3CTpore-
HOB Ha HepBHY cuctemy. [lonoBoe BO3OYxaeHNe HacTynaeT Yepes
20-36 yacoB nocne Hadana Teuyku. BHelwHe nposiBnsieTcs 6Gecnokom-
ctBoM, Camka nposiBNAET MHTEpPEC K caMuy, BCMpbIrMBaeT Ha Hero
UNu Ha gpyrux camok, HoO cagKy camua He gonyckaet. B aToT nepuog
CHWXaeTcs anneTuT, YAOW, NoBbiaeTca Temnepartypa Tena. Mono-
KO CTaHOBUTCS CONTOHOBATBLIM M NPU KANSYEHUN MOXET CBEPHYTHCA.

MonoBas oxoTa - NONOXWUTENbHAsA peakuusi CaMKku Ha camua.
Camka ctpemMuTcs NnpubnmantbCs K camuy M NPUHUMaET COOTBETCTBY-
oLy Mo3y M JonyckaeT cagky. [MonoBas oxoTa NpouMCXoauT B pe-
3ynbTaTte AOMMHaHTbI PenpoayKTuBHOro LeHTpa yvepes 10-15 vacos
nocre Hayana nosloBoro Bo3dyxaeHust n gnutcsa y kopos 10-20 yacos.

Puc. 125, 126. Ctagus Bo3byxaeHus y KOpoB

OBynsiuUMA - BCKPbITUE CO3peBLUEro QONNMKyna v Bbixod U3
Hero AnUeKneTKn n OoNMKYNapHON XnaKkocTu. Hactynaet y Kopos
yepes 7-15 yacoB Nocre OKOHYaHUSA OXOTbl. Yalle HacTynaeT Beve-
POM UMW HOYLIO.
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Pwuc. 127. OBynsums

Y oBeL OBynAUUSA HacTynaeT cpasy Nocne OKOHYaHWS OXOTbl
(vnn yepes 24-36 4YacoB nocrie Hayana oxoThl), y CBMHEN Yyepes 24-
30 yacoB nocrne Ha4Yana oxoTbl, Y KOObIN 32 24-36 YacoB 4O OKOHYa-
HUA OXOTbl. Y KODbIN, OBYNALMIO ONpPeaensiioT C NMOMOLLbIO pekTarb-
HOW Nanbnauuun Sn4HrKa. Y Kponbymx OBynsLMS HacTynaeT pednek-
TOpHO Yepe3 10-12 4 nocne NofnoBOro akra.

Bo Bpems oBynsiumMM ycunvMBaeTcst NPUTOK KPOBU K AUYHUKY U
BOpOHKe siueBofa. BopoHka pacwvpsetcs, npubnuxkaeTtcs K auy-
HWKY 1 OXBaTbIBaeT ero. ATo obecneynBaeT NocTynneHne Ponnnky-
NSPHOW XUOKOCTU M ANLEKNETKM B anueso. OBynauust HacTynaeT B
pesynbTate yBENMYEHUS OABMEHUS HakannmBaloLllencs GOnunky-
NSAPHOW XNOKOCTU 1N OENCTBUS NPOTEoNuTMYeckmx epmeHToB. Ha
MecTe paspbiBa onnvkyna obpasyeTca xentoe Teno. onocts 3a-
MOMHAETCS CryCTKOM KPOBM U3 pa3opBaBLUMXCS COCYAOB, 3aTeM KpoO-
BSIHOW CTyCTOK npopacTtaeT (PONNUKYNsSpHbIM 3NUTENUEM 1 CoeanHU-
TenbHOW TKaHblo. B kneTkax obpasoBaBLUEliCa CETU OTKNagbIBaeTcs
XENTbl MUIMEHT - NoTeuH. Ecnn GepemMeHHOCTb HacTynuna, TO
Xentoe Teno yBenuyuBaeTcs B pasMepax U YHKLMOHMPYET Ha
NPOTSXXEHUN BCeEW BEPEMEHHOCTU (Y BCESIAHBIX, XBAYHbLIX U MOTO-
A0HbIX). Y KoObIn HauvMHasa c 5-6 mecsiua 6epeMeHHOCTM, XenToe
Teno paccacbiBaeTca. Ecnn 6epemeHHOCTb He HacTynuna, xenrtoe
Teno, AOCTUrHyB K 14 gHo Hanbonbllero pas3BuTus, paccacbiBaeTcs
(NpomcxoauTt ero MHBoNOLUUS).

Perynsiuus nonoBow LUKINYHOCTH.

[MepnoanyYHOCTb MOMOBbLIX UMKIOB WX MPOAOIHKUTENBHOCTD,
nocrneaoBaTenbHOCTb CTaAWn PerynmpyroTcs HEMPOrymMoparbsHO.

BHelwHWe pasgpaxuTenu yepes aHanu3aTopbl U BHYTPEHHWE
pasgpaxutenu nocpeacTBOM rOPMOHOB MOCTYNaT B LEHTP peryns-
UMM penpopykTUBHOW (PYHKUMM - runoTanamyc. B oTBeT Ha nocty-
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naroLme curHanbl B runotanamyce BblpabaTblBatOTCsl HEMPOCEKPETDI
(dbonnnbepuH 1 nonNnbepuH), perynupyoline Cekpeumto roHago-
TPOMHbLIX FOPMOHOB rnnogusa (PCI un J).

ocr ir
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Puc. 128. MopmoHanbHaa AeaTenbHOCTb rmnodusa u sndHu-
KOB B TeYeHe NofoBoro Lmkna (y XXeHLLUMH)

MoctynneHne ®CI B KpOBb BbI3bIBAET POCT M pa3BuTme on-
nukynos. Pactywme donnukynbl BblAensioT B KpOBb BCe Bonbluee
KOMNMYecTBO MOMOBbLIX TOPMOHOB - 3CTporeHos. Mo aencremMemM acT-
pOreHoB HacTynaeT Te4yka, MoroBoe BO30YXAEeHNE 1 oXOoTa.

Bonbluloe KonnMYecTBo 3CTPOreHOB B KPOBM TOPMO3UT Bblaerie-
Hne ®CI u ctumynupyeT BblpaboTky J1IT, BbI3biBAKOLLErO OBYISALMIO U
pa3suTue xentoro Tena. JII cTMMynupyloT BbipaboTky B dOOMMMKy-
NSIPHOW XMAKOCTU NpOocTarnaHAMHOB, KOTOpblE CnocobCTBYOT 06pa-
30BaHWI0 (PepMEHTOB PacTBOPSHOLLMX CTEHKY (Donnmkyna.

PacTtywiee xentoe Teno BbigenseT Bce bomnbluee KONM4ecTso
nporecTtepoHa, KOTopbln TOpMO3uT BblaeneHve JII. [OeatenbHoCTb
Xentoro tena nogaepxusaetcs y kopos JIIT n 3apogpiwem. Ecrnin
ONNoAoTBOPEHNE He MPOU3OLLNO, TO XenToe Teno paccachbiBaeTcs,
KOMNMMYecTBO MporectepoHa YMeHbLUIaeTCsl, U B SAWYHUKAX CHOBa
HauyMHaloT co3peBaTb HOBble PONNUKYMbl. HBONOLMSA XenToro Te-
na npoucxoauT nod AencTBMeM npocTtarnaHgnHa Foq.

MpoaBmxkeHWe cnepmaTto3ouMaoB 4yepes LUenky, Terno u pora
MaTKM NPOUCXOAMT B pe3ynbTaTe COKpalleHWUst rmagkon Myckynary-
pbl 3TMX opraHoB. CokpalleHne NpoAorbHbIX 1 paccrabneHne Konb-
LeBbIX MbIWL, CMOCOGCTBYeT 3acacbiBaHuio cnepmbl. CokpalleHue
MyCKynaTypbl MaTkvi yCUnuBaeTCcsi Nnog AeMCTBMEM NpocTarnaHguHoB
n okcutoumHa. lNpu ncnyre XuUBOTHOro rpyboMm m Heymernom obpa-
LLEeHUN U3 HaANoOYEe4YHUKOB BblAENAETCS agpeHanvH, nogasnsioLwmmn
0EeNCcTBME OKCUTOLMHA.
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Puc. 129. NckyccTBeHHOE OCEMEHEHNE KOPOBbI
Puc. 130. EcTecTBEHHOE OCEMEHEHNE KOPOBBI

OcemeHeHue - BBeLEHWE CNepMbl B MOJIOBbIE MYTU CaMKW.
PasnuyaloT ectecTBeHHOE M WCKYCCTBEHHOE ocemeHeHue. Wckyc-
CTBEHHOE OCEMEHEHME OCYLLECTBNAETCA MpU MOMOLLM MexaHuye-
CKux npmcnocobneHnn.

PasnuyaloT XMBOTHbIX C BRaranuiHbIM U MaTOYHbIM TUMNOM
OCeEMEHEeHUs.

BnaranuiHbIn TMN OCEMEHEHNS ¥ KPYNHOTO U MENKOro pora-
TOro ckoTa, cnepma nonagaeT nNpu cnapuBaHvy BO Bnaranuiie.

MaTto4HbIN TMN OCEMEHEHNA Y NoLIafen, CBUHEN, cobak, rpbi3y-
HOB, CepMa nonagaeT Yepes OTKPbITbIV KaHas LUENKN MaTK1 B MaTKy.

Y KopoB cnepmaTo3onabl MOryT AOCTUraTb BOPOHKK siueBoaa
yepes 2-4 MUHYTbI, a Y KOObIN B NepBble CEKYHAbI.

B maTke NpoAOMmKUTENbHOCTb XWU3HW CMEepMaTo30uaoB CO-
cTaBnseT B cpegHeM 36-48 vacos.

Cpepa Bnaranvwa (pH 3,5-4,5) HebnaronpuaTHa Ons BbbKUW-
BaeMOCTU CNepMaTo30MaoB, 1 OHM ObICTpo nornbatoT (Yepes 4-6 va-
COB), ECINN HE NPOHUKAIOT BriyOb MOMOBLIX NYTEN.

OnnoaoTBOpeHMe - NMpoLEeCcC CNSTHUE MYXKXCKMX U XKEHCKMX
MonoBbIX KMETOK, MPUBOAALLMI K 06pa3oBaHuio 3urotbl. Oouutsl -l
nopsiika XuByT B TedeHue 6-10 yacos, nocne 4ero, ecnu He npo-
N30LWMNO ONfoAOTBOPEHNE, OHM CMOPLUMBAlOTCS 1 nornbatoT. Moato-
My NPOBOAUTb CMapuvBaHWE HYXHO nepepd oBynsdumen bnwke K ee
Havany.
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Puc. 131, 132. lNpouecc onnogoTBopeHns

OnnoaoTBopeHne NPOMCXoaUT B BnvkanLlen K AUYHUKY TpeTu
anuesoga. ObGpasoBaBliasica nocrne OMMoAOTBOPEHMS 3Urota no-
CTEMNEeHHO NpoABMraeTcsi MO HamnpaBfiEHWIO K MaTKe M BbIXOOUT B
MaTKy Ha 4-5 CyTKu nocne oBynsumu.

MpooBwxeHne ANLEKNeTKM npoucxogut dnarogapsi koneba-
HUIO PECHUYEK N COKPALLLEHMIO MYCKYynaTypbl CTEHOK siiiLeBoda. dnu-
TENUA CNM3UCTON ANLleBOAA UMEET PECHMYKW, KOTopble Bnarogaps
konebaHuio co3[aloT TOK XKWOKOCTU, YTO CMocoOCTBYyeT MpPOABUXKe-
HUIO ANLEKNEeTKM No anMueBoay. STOMy CnocobCTByeT NyYuCThIn Be-
Hew. Pa3wmep anuekneTtkn okono 130-170 Mkm.

Anueknetka umeet 3 obonoukn: 1. Nlyunctbin BeHel (Hapyx-
HbI CIOW rpaHynesHbIX KNeTokK, OKpyXatoLmnx ooumT). 2. NMpo3payHyto
060noYKy (MPo3pauyHbIi CEKPeT rpaHyfnesHbiX KNeTOoK, pacronoXeH-
HbI MeXQy rpaHyne3HbIMU KIeTkaMu U XKenTo4HoW 060onoYkon oouu-
Ta). 3. XKenTo4yHyto 060M04Ky (nepBu4Hasi 000soyka).

Mpo3payHas obGonoyka Bbigenser (U3NONOrNYECcKN aKTUB-
Hble BellecTBa, CNOCOBCTBYOLWME yTpaTe akpOCOMHON W nnasmaTtu-
Yeckon MeMbpaHbl cnepmarto3onga v NpUKpenneHus K Hew 6onbLuo-
ro KonmyecTBa CnepmMaTo3onaoB.

CnepmMaTo30mabl OKpYXaloT AWLEKNeTKY U BHeOpPSTCs B Nny-
yncTbii BeHeu. [loa gencTBueM rmanypoHvMAasbl MPOWCXOAMT pac-
nag nyyYnctoro BeHua. 3aTeM cnepmaro3ouibl NMPOHUKaKT B Npo-
3payHyto 0605ouky. CKBO3b XENTOYHY0 0B60MOYKY MPOHMKaET MULLb
ogvH cnepmaTo3omng. Npu aToM y Hero oTnagaeT XBocT u HabyxaeT
ronoska. lNocne cnvsHWa sapa AVLEeKNeTkU N rofloBK1 crnepmMaToso-
npa obpasyertcs aurorta.

CnapuBaHve cnegyet Npou3BOAMTb Nepen OBYMAUMEN, Kak
MO>XHO Brivke K ee Hayany.

BepemMeHHOCTb - COCTOSIHME CaMku OT OMNNoAOTBOPEHUs A0
poxgeHus nnoga. Y kobbin, ocnvuy, Bepbnioguy, - )KepebocTb; KOpoB
- CTENbHOCTb; Y OBEL, KO3 - CYITHOCTb; Y CBUHEN - CYNOPOCHOCTD;
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Y KPOMMKOB - CYKPOJIbHOCTb; Y KOLLUEK, NbBULbI, PbICU, 3al4uUXM -
CYKOTHOCTb; y CObaK - LWeHHOCTb.
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Puc. 133. Anueknetka n ee obonoyku. 1 - 94po; 2 - AOPbILLKO;
3 - unTonnasma; 4 - nepBuYHas (kenToyHasi) obonouyka; 5 - BTopuy-
Has 0bonoyka (Ny4ncTbIn BeHew, U Nnpo3payHas obonoyka)

B nepBoe Bpemsa 3urota nNUTaeTca 3a CYET KIETOK Tpo-
c¢obnacTa npunerarOWmnx U3HYTPU K Npo3padyHon obonoyke. 3aTtem
HaunMHaeT 06pa3oBbIBATLCA XENMTOYHbIA My3bipb. OOHOBPEMEHHO
noeTt obpasoBaHue 3apofbilia W 3apoabieBbix obornodek. K mo-
MeHTY nmnnaHTauum (y kopos Ha 18 geHb) obpasyloTcsa 3apodbllle-
Bble 06onoykn. [1o obpasoBaHMs NnaueHTbl 3apoaplll MMTAeTCs Cek-
pPETOM MaTOYHbIX Xernea.

B ambBpuoHansHOM passutum pasnuyaroT 3 nepuoga:

1. 3apoabiweBbin nNepvog (U amMOpuoHarnbHbIN) - opMu-
pyetcsa bnactyna, obpasyetcs TpodobnacT, HadvHalT 3aknagbl-
BaTbCsl 3apofbllUeBbIE NUCTKM, 0Opa3yoTca 3avyaTkM OCHOBHBLIX Op-
raHoB. Y KOpOB 3TOT nepuog anutcs ¢ 1 oo 34 aeHb.

2. NMpeannopHbIN NEpUOA - 3aknagka BCex opraHoB. Y KOpoB
aToT nepuog anutcsa ot 35 go 60 gHs.

3. MnogHbI (MNW eTanbHbIA) - POCT U pa3BUTNE BCEX Opra-
HOB, ObICTPbLIV POCT Nfogda ¢ 61 AHs 40 pPO4oB.

MnoagHble 060M104KN:

1. BogHasa o6Gono4yka aMHMOH (rp. amnion) - 3awuMTHas
(BHYTpEHHss1) 3apoAabileBasi 060104ka BOKPYr 3apofbllla, COAEPXKNUT
oKononnogHble BOAbI.

2. MoyeBas o6ono4ka annaHtouc (rp. allantoeidés konba-
COBUAHBIN) - 3apodbiwieBasi 060o4ka, pas3BuBaoLLAsca U3 3agHen
KMLKN 3amMOpuoHa. Y4yacTByeT B razoobmMeHe 3apogbilia u Bblgere-
HUW XXNOKNX OTXOO0B.
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3. Cocyaucrtasa obonouka xopuoH (rp. chorion koxa, 060-
foYKa) - HapyxHas obono4yka 3apofpllla MIekonuTarolwmx, obpasy-
eTca u3 Tpodobnacta n meseHxumbl, obpasywolasi Ha cBoen no-
BEPXHOCTW BOPCUHKW.

MnauenTa (rp. places nenewka) - opraH, COCTOALWNA U3 W3-
MEHEHHOW CNU3NCTON 0BONOYKM MaTKM U HaPYXHOW nrogHon obo-
NOYKKN (XOpUoHa).

B 3aBucumMoCTM OT pasmMelleHns BOPCUHOK Ha MOBEPXHOCTU
anaHTOXOPWOHA pasnuyaloT crieayoLlme TUnbl NNaLeHT:

1. AnddysHaa (kobbinbl, CBMHBbW, Bepbnoabl, KATOOOpas-
Hbl€) BOPCUHKU PaCmnofoXeHbl MO BCEMY XOPUOHY PaBHOMEPHO.

2. KoTunepgoHHas (KBayHble, ONEHU) Ha XOPWUOHE KPYrHble
BbINsiYMBaHWA (KOTUMEAOHbI), HA KOTOPbIX PaCMONOXeHbl BOPCUHKK
cobpaHHble Ha OTAEeNbHbIX Y4acTkax XOpuoHa B BUAE NATEH.

Y kopoB konnyectBo kotunegoHos 80-100 wT. Ha cnmnsncrton
MaTKM XBadHbIX COOTBETCTBEHHO KOTUNEeAOHaM pa3BMBalTCA marte-
PVHCKME YacTu MNNaueHTbl - KapyHKymnbl, umetowme Bug rpmboBua-
HbIX, CMOSALLMX HA HOXKax 0bpa3oBaHUM C MHOXECTBOM YriyoneHuin
(kpynTamu). BopcuHkn BpacTaloT B KPUNTbI KAPYHKYI.

3. KonbueBugHasa (XuLLHble, THONEHW, MOPXW, CIOHbI) BOp-
CVHKW pacrornoXeHbl B CpegHen 4acTu BMae nosicka.

4. OmuckompanbHas (MpumaTbl, rPbI3yHbl, HACEKOMOSIOHbIE,
neTyyme MbllK, 3auLbl) BOPCUMHKM PacMoNOXeHbl B BUAE AOMCKA Ha
OLHOM pPEe3KO OrpaHM4YeHHOM Y4acTKe XOpWOHa, umerLiem copmy
OVcKa, ocTarnbHasi NOBEPXHOCTb XOPMOHa rnagkasi.
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Puc. 134. Tunel nnaueHT: 1 - auddysHas; 2 - KoTuNegoHHas;
3 - KonbueBugHas; 4 - guckomagansHaga npocrtas; 5 - guckonganbHas
CIoXHas
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B 3aBucumocTn OT cTeneHu NMPOHNKHOBEHUA BOPCUHOK B CJlN-
3UCTYIO 06onquy MaTK1 pa3nnyaroT:

NS

Puc. 135. Tvnbl ructonorn4eckoro CTPOeHns nnaueHT: A anu-
TennoxopuaneHas; b gecmoxopunansHas; B aHgoTennoxopuansHas:
" remoxopuanbHas; 1 anuTenuin BOPCUHKN: 2 coOeanHUTENbHAas TKaHb
n 3 3HOOTENUn KPOBEHOCHOIO COCya BOPCUHKU XOPUOHA; 4 anuTe-
NN CNM3UCTON MaTKW; 5 coeguHuTenbHas TKaHb, 6 KPOBEHOCHbIE
cocyabl CIM3NCTON 060104KM MaTKK

1. dnuTenuoxopuanbHas BOPCUHKN MWLb NpUKacarTca K
CNM3uncTor 060N04KE MaTKW.

2. lecmoxopuanbHaa BOPCUHKN MPOHUKAIOT B COEAUHUTEMb-
HYIO TKaHb CITM3UCTON MaTKW.

3. QHpoTenuoxopuanbHasa BOPCUHKM MpunerarnT Henocpea-
CTBEHHO K SHAOTENNI0 KPOBEHOCHbLIX COCYA0B CITU3NCTON MaTKW.

4. FlemoxopuanbHasi BOPCUHKWN NPOHUKAIOT Yyepes 3HO0Tenun
COCYJO0B CM3UCTON MaTKMU.

®dyHKuMM nnaueHTbl: [lnaueHTa dopmupyetr remartonna-
LueHTapHbIn 6apbep. ObecnevmBaeT NOCTOSAHCTBO BHYTPEHHEN Cpe-
bl nnoja.

1. Na3006MeHHas - KNCNopoA U3 KpOBU Matepu NPOHMKaET B
KpoBb Mnnofa no 3akoHam avddysmu, B 06paTHOM HanpaBneHun
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TpaHCNopTUpyeTCs yrnekucnbli ras. [ns sapoppila mrexkonuraro-
Lero nnaueHTa siBnseTcs cBoeobpasHbIM OpraHoM AblXxaHus.

2. Tpodmueckas - yepes nnaueHTy nnog nonydyaeT, nuTa-
TenbHblEe U MUHEParbHbIe BELeCcTBa, BUTAMUHbI, BOAY.

3. BoigenutenbHas - yganeHun metabonutoB (MOYEBUHbI,
KpeaTuHWHa 1 Ap.) NOCPEeACTBOM aKTMBHOMO M NaCcCMBHOIO TPaHC-
nopTta. MNogaepxmBaeT KUCNOTHO-LENOYHOE paBHOBECHE.

4. TopmoHanbHasa - UrpaeT ponb 3HAOKPUHHOW Xenesbl. B
Hen 0Bpa3yloTCa XOPUOHMYECKUI TOHAOOTPOMNWH, NOAAEPKMBAIOLLMN
YHKLMOHAmNbHY0 aKTUBHOCTb MAaueHTbl U CTUMYNUPYIOLWWIA Bblpa-
OOTKy nporectepoHa XENTbIM TEnoM, MNMaueHTapHbIA NaKTOreHbln
FTOPMOH, UIPaLLNIA BaXKHYIO POSib B CO3PEBaHUN U pasBUTUM MOMOY-
HbIX >xene3 BO Bpems 6epeMeHHOCTN 1 B X NOAroTOBKE K MakTauumm,
MPONaKTWH, OTBEYalLWMA 3a NakTauuo, NporecTepoH, CTUMYNMUpPYto-
LMIA pOCT SHOOMETPMS M NpeaoTBpaLLaloWwni BbIXO4 HOBbIX fANLe-
KneTok, acTporeHbl. NMnaueHTa cnocobHa cekpeTupoBaTb TecTocTe-
POH, CEPOTOHVH, PENaKCUH 1 ApYyrne ropMoHbl.

5. 3awmnTtHan (bapbepHas). MNMnaueHta obecnevmsaeT n3bnpa-
TEnNbHY NPOHMUAeMOoCTb. [lponyckaeT K nnogy aHTuTena marepw,
Tem cambiM obecneynBas MIMMYHOMOMMYECKYO 3almMTy. YacTb aHTu-
Ten nNpoxoasT Yepes nnaueHTy, obecneynsas 3awuty nnoga. na-
LeHTa urpaeT pofb B pPerynsauuv n passuTuM MMMYHHOW CUCTEMBbI
matepu n nnoga. B To xe Bpems oHa npeaynpexgaeT BO3HWKHOBE-
HVYe UMMYHHOrO KOHAMKTa Mexay opraHu3amMamMu matepu n pebéHka
- MIMMYHHbIE KNeTK/ MaTepu, pacno3HaB YyXepoaHbl 06 beKT, MOrnu
Obl BbI3BaTb OTTOpXeHue nnoga. OgHako nnaueHTa He sawmuiaet
nnog OT HEeKOTOPbIX HAPKOTUYECKUX BeLLecTB, fleKapcTs, arkorons,
HMKOTUHA 1 BUPYCOB.

6. NenoHupylowan. B nnaueHTe HakannMesaloTCA MHOINE He-
obxoammble Ans opraHn3Ma 3apofbllla BellecTBa - MUHeparbHble
COnK, X1popacTBOPUMbIE BUTaMUHbI, BUTamMuH C.
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Puc. 135. KposoobpalieHne y nnoaa

OT BOPCUHOK XOpMOHa apTepuanbHas KpOBb MO MYNOYHOMN
BEHEe NOCTynaeT Yyepes MyrnovyHoe KOMbLO B OPIOLLHYI0 NONOCTb MMo-
Aa v 0enuTcs Ha ABe BETBW.

OpHa BeTBb Yepes apaHumes (G.C. Aranzi, 1530-1589, utan.
aHaToM) MPOTOK HECceT apTepuarnbHyl0 KpOBb K NeYeHn, a gpyras B
3aHIOI0 MOMy BEHY, rae npoucxoauT CMeLLeHne apTepuanbHOn U
BEHO3HOW KPOBMW.

M3 neyeHn cmellaHHas KpPOBb MOCTYNaeT B 3aHIO MNONYyHo
BeHY, BNnagarwLLyto B NpaBoe npeacepane.

CwmellaHHasa KpoBb, MpuTekalwllas B npasoe npeacepave w3
3aHen rnomnow BeHbl, cneumansHOW 3acNOHKOW HanpasnseTcya Yyepes
oBanbHoOe OTBEpCTUE B feBoe npeacepave u ganee B NeBbli Xe-
nygoyek, aopTy, apTepum rofioBbl U nepegHer NonoBuHbI Tena.

OT nepeaHen 4acTu TyrnoBULLA KPOBb NOCTyNaeT B NepeaHio
nonywo BeHy. OTa KpoBb MonagaeT B MpaBoe npeacepave, HO
HanpaBnseTca B NpaBbli Xenygoyek 1 NérodHbln CTBOM, a oTcloaa
yepes 6oTannos (L. Botallo ntan. Bpay 16 B.) npotok (B 06xop ewwé
He (PYHKUMOHMPYIOLLEro NErOYHOro Kpyra kpoBoobpalleHusl) B HUC-
XOASALLYIO Q0OpTy U B apTEPUN HWXKHEN NOMNOBUHLI Tera. Takum obpa-
30M, NepegHssi NoNoBuHa Terna nrnoga nonyvaeTt Hanboree okcure-
HUPOBAHHYH KPOBb.

Poabl - n3rHaHwe nnoga v nnaueHTbl ¢ NnogHbIMM 060no4ka-
MW U3 MaTKW.
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Pwuc. 137. Oten y kopoBbl

HenocpeacTeeHHO nepen pogamu NonoBble opraHbl U MOoY-
Hble Xenesbl yBEenuYMBalTCA B pa3mepax, HabyxaloT. B BbiMeHM
HaunHaeTcHa cekpeuunsa mornoamea. Paccnabnsercs cBA30YHbIN anna-
paT poAonosioBbIX NyTEN NOA BUSAHUEM penakcuHa.

B npouecce ponos BbigensaioT 3 asbl:

1. PackpbiTve pofoBbIX MyTeN.

2. BbiBegeHuve nnopga.

3. Otgenenue nocnepa.

®dakTopbl, Bbi3blBaloLWMe poabl:

1. [iBuratensHas akTUBHOCTb MoAa Bbl3bIBAET pasapakeHue
MaTKu.

2. 'ameHsieTca ropmoHanbHbIN cTaTyc:

MoBbiWwaeTca ypoBeHb FOPMOHOB KOPbl HAANOYEYHUKOB U yBe-
NNYNBAETCH KONMMYECTBO NIaLeHTapHbIX 3CTPOreHOB, MOBbILLAKLLNX
YYBCTBUTEMNbHOCTb MaTKN K OKCUTOLINHY.

3. YMeHblUaeTCs KOMMYecTBO MporectepoHa (MHBOMOLUS
XKeNnToro Tena), Y4To BeAeT K MOBbILWEHNIO YyBCTBUTENBHOCTU U BO3-
6yOuMOCTU MaTKM K HEPBHBIM U ryMOparnbHbIM pasgpaxuTensm.

4. 3a 2 gHa 0o poaoB B GOMbLUMX KONMYECTBaxX BblaenseTcs
penakcuMH M BbI3blBaeT paccnabneHve CBA30K COuYMleHeHuW noga-
B3/OLLIHbIX W KPECTLIOBbLIX KOCTEN U pacluMpeHne poaoBOro kaHana.

5. Hesapgonro oo Havana pofos, nnaueHTa v runodus nnoga
HauMHaloT BblpabaTtbiBaTb cneuunduyeckme BellecTBa (B YaCTHOCTM
npocTarnaHavHbl U TOPMOH OKCUTOUMH). Bce aTo npmBoauT K BO3-
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HUKHOBEHWMIO POJOBbLIX CXBATOK (HEMPOM3BOJSIbHbIE COKpALLIEHUST MaT-
Kn) n NoTyr (CokpalleHne Mbil, GprolHOro npecca).

PopnoBble cxBaTkn ANSITCS HECKOJTbKO YacoB, B pe3ynbTaTte ye-
ro NPOUCXOANT pacKpbiTUE LLIEWKN MaTKX, paclUMpeHne podoBbIX Mny-
Ten. MNnoaHbIA Ny3bipb pa3pbiBaeTCsi, U BbIXOOAT MMOAHbLIE BOAbI.
BbiBegeHue nnoga y kopos gnutcsa ot 20 MuHYT Ao 1-2 yacos.

Puc. 138, 139. NMocnep,

Otpenexnvem nocnepa (BbIxod NiogHbIX 06onoyek, mynosu-
Hbl) 3aBepLluaeTca pogoBOM akT. 3a HOPMY CYMTalOT, €cnu nocnes
nocne n3rHaHus nnoga OTAENuICa y KOpoB B TeyeHne 6-12 vacos, y
kob6bin 5-30 MuHYT, y oBeL U1 KO3 - 5-6 Yacos, y CBUHEN B TedeHue 3
Yyacos, koLllek, cobak 2-3 yaca. Y yenoseka 4yepe3 30 MUHYT.

O 3apgepxaHun nocriea roBopaT B TOM chnydae, ecnv nocrneg
He oTaenseTcsa y KopoB Yepes 6-10 4, y Kobbin 4yepes 35 MuH, y oBeL
N KO3 Yepes 5 Y, y CBUHEN, CYK, KOLLEK U KPONbyux Yyepes 2-3 4 nocne
poXaeHNs NNoaoB.

3apepxka nocnega yawe 6biBaeT y KOPOB.

Popbl HasbiBaloTCs y KOObIN, ocnuy - BbiXkepebka; KOpoB -
oTen; OBeL, KO3, KOLIEK, Kpomrb4yux, 6enok, nbBuy - OKOT; cobak,
BOMYML, NUCUL, - LeHEeHUe; Y CBUHbW - ONOPOC.

OCco6eHHOCTU pa3MHOXEeHUS NTULL;

1. OOvH neBbIN ANYHKK U OOWH AnLeBoad. B nepuop snueknaa-
KN an4HuK gocTturaeT 55 r, a B nepnog nNuHbku 5.

2. AnvHuk npeactaBnsieT cobor rpo3ab PONNMKYnoB B pas-
Nn4HbIX cTaguax 3penoctu (3500-4000 wr.). B untonnasme 3peto-
LWMX OOUUTOB MHOro Xentka. B donnukyne HeT onnukynspHom
Xnakoctn. B simdHmnke Hecylwkun 5-7 kpynHbix donnukynos. Pasmepsl
oouwntoB oT 0,04 oo 4 cm. MNpukpenneHsl NPY NOMOLLM HOXEK.

3. OBynaumMA NpoucxoauT OOUH pa3 B CYTKU.

5. AnueBon noppasaenseTcs Ha BOPOHKY, GenkoBbI oTAen,
nepelleek, MaTky 1 Bnaranuwe. B BOpoHke anueBoda snuekneTka
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HaxoguTca 20-30 muHyT. 3geck OTkNaabiBaeTCsi NepBbI cnon benka
(40-50%), a ocTanbHOM B nepeluerke n matke. B 6enkosom otgene
AnuekneTka HaxoguTtca 3 Yaca. B nepeluenke anuekneTka HaxoguT-
cs1 1 yac, 3gecb hopMMpyeTcs HapyXHbI Crion xugkoro Gernka. B
MaTke obpasyeTtcsa ckopnyna B TedeHue 18-20 yacoe. Brnaranuuwie
CrnocobCTBYET BbITANIKMBAHUIO SIALA.

6. Y neTyxoB opraHbl COBOKYNneHus1 He pa3suThbl. Mpu cnapu-
BaHMM NPOUCXOANT BbINGYMBAHME Briaranuiia, u cnepma nonagaet B
nonoBble MyTU CaMKW, MUHYs Kroaky. NpoasuratoTca cnepmaTo3ou-
bl K BOPOHKe qiiLeBoaa B TeyeHune 4-5 gHen.

7. CnepmaTto3onabl MOFYT COXPaHsiTb OMMOAOTBOPAOLLYIO
cnocobHocTb 10-12 gHen. MHorga Kypbl HECYT OMNNOAOTBOPEHHbIE
anua go 3-4 Hepgenb.

8. MeTyxu moryT cnapuBatbcsa 25-40 pas B CyTKW.

9. MNpoJomKUTENBHOCTE AMBPMOHaNbLHOro passnTusa y kyp 21,
yTOK 27-28, rycein 28-31, nHaeek 27-28 aHen.

10. PasBuTue 3apopbilla NpoucxXoauT B KPYMHOM suue, 3a-
LWMLLLEHHOM PSAAOM 0BOSOYEK.

KonunyectBo auy B rog 260-270 (pekopg 366 auu). Kyp Hecy-
wek ncnonb3ytoTt 10-12 mecsues, Ha BTOpon ron anueHockocTb 230-
240 auvy. Macca anua 56-60 r, Ha BTopom rogy 6onee 67 r. CooTHO-
weHmne: benok 60%, xentok 30%, ckopnyna 10%. Anuo 6e3 ckopny-
nbl 74% Boabl, 12% 6enka, 12% >xupa, 1% MuHepanbHbIX BELLECTB,
1% yrneBogoB. B xenTke 50% Boabl, 16% 6enka, 32% nunugos, 1%
yrnesogos, 1% muH. BewecTs. Nlunuabl: 40 % HacbIWEHHbIE XUPHbIE
kncnotbl, 60% HeHacblILEeHHbIE XUpHble kucnoThl. B anue 0,3 rpam-
ma xonectepuHa. OgHo anuo (60 r) 420 kOx okono 100 kkarn.

Benok —34
MoackopnynHble
obonoukn — 14

| LA |
w W
b "':‘)“"‘ Ckopnyna — 18-19 4
Puc. 139. AnyHKK KypuLbl Puc. 140. dopmupoBaHme anua

dopmupoBaHme snya 24-28 vacoB (benka 2-3 vaca,
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noackopnynHon obonoykn 1-2 4aca, ckopnynbl 16-21 uJac,
HagckopnynHom o6onoykn 10 MUHYT).

Tema: NlakTaumsa

NakTaumua (nat. lactis monoko, lactatio monokootaeneHue)
npouecc 06pa3oBaHusl, HAaKOMMNEHNST U BbIBEEHUS MONOKa U3 MO-
NOYHBbIX Xenes.

NakToreHes - Hayano cekpeuuMn MONOKa B 3aKMIOYUTENbHbIN
nepuon 6epemMeHHOCTN.

NakTaumsa HacTynaeT nocne poaoB B pe3ynbTaTe CHWKEHWS B
KpOBW NporectepoHa (paccacbiBaHve XenToro Tena v yganeHue no-
crefa) v NoBbILLIEeHNS NponakTuHa. MporecTepoH CHUXaeT cekpeuuto
nponakTMHa rmnoun3oM 1 B6rokMpyeT ero AencTBue B arnbBeOnsp-
HbIX KreTkax MOSTOYHOM xene3bl.

NakTono3as - npouecc obpa3oBaHMa MOSOKa B Xode yCTaHo-
BUBLLEWCA NakTauuu.

MpoaomKUTENBHOCTL NakTaumm (nepuop, B Te4eHUe KOToporo
XMBOTHbIE NPOAYLMPYIOT MOSOKO) cocTasnseT y kopoB 305, cBuHen
60, osel 120-150, kobbin 180-210 gHen, y Bepbrroguy 300 gHew.

Haunbonbliaa cekpeuuss Monoka OoTMe4vaeTcs Ha 2-3 mecsaue
nakTaumm, nocre 4ero oHa cHwxkaetcd. 3a 1,5-2 mecsua go otena go-
eHue npekpaLLatoT, 1 KopoBa uAaeT B "3anyck" (CyXOCTOMHbLIN nepuos).

CepsBuc-nepuopn (aHrn. service obcnyxumBaHue) - nepuog ot
oTerna KOpoBbl 40 Nocreaylowero ee onnogotsopeHusd. Ontumans-
Has NpOAOPKUTENBbHOCTb CEepBUC-Nepuoda MOJSIOYHBIX KOPOB CO-
ctaBnsiet 2,0 - 2,5 mec.

Mpu cepBuc-nepunoae 21 AeHb NPOAOIKUTENBHOCTL NakTauum
cocTtaBuT 246 gHewn, a npu 80 gHsx - 305 gHewn.
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Mecaybr
Puc. 141. NaktaunoHHas kpusas
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3anyck 3TO MnpekpalleHne O0eHUs KOPOBbl nepes OTerioMm.
Heobxoaum aAnsa NoAroTOBKM KOPOBLI K OTENy, NOfly4eHns 340pPOBOro
npunnoaa 1 BbICOKMX yAOEB B Mocrnenyowyo nakrauuio >KMBoTHbIe
C HM3KOW MPOAYKTUBHOCTBIO MMEKT YKOPOUYEHHbIV Mepuog nakrauum
N nerko camosanyckatTtcs. KopoB ¢ BbICOKMMM yOo0siMX 3arycKaroT B
3aBMCUMOCTW OT COCTOSAHNSA 300pPO0BbS, YNUTAHHOCTK 3a 45 - 60 cyToK
0o oTtena. 3anyck NpoBOAUTCSA MOCTENEHHO: KOPOB C CYTOYHbIM YA0-
eM 2-4 kr B TeueHue 2-3 CcyToK, ¢ yaoem 6-8 kr — 3-5 cyTok, ¢ yaoem
15-20 kr — 8-12 cytok. [ina npekpalleHms obpasoBaHNA MOIOKa B
BbIMEHM CHWXAIOT YPOBEHb KOPMNEHUs (M3 pauMoHa UCKIHYalTCs
KOHLIEHTpaTbl U COYHbIE KOPMA), OFPaHMYUBAIOT NOEHNE, KPATHOCTb U
BpeMsi foeHud. VIHBOMoLmMs MONOYHOM xenesbl anutes 12-15 gHen.
Mpn 3TOM 3HAYUTENBHO YMEHbLLUAETCS KONMYECTBO CEKPETOPHbIX
KNeTok.

KaneHaapHblii roa 365 aHen

OnnogoTsopeHue 3anyck
Oren CyXOCTOMHLINA OtTen
nepwoa
Naxrauus ] - 305 auen 60 anen
| 3 S
Cepswuc-nepnion 5 =
B0 AHeg CrenuHOCTs - 285 gHeii
E MexoT M nepuon - 365 gHen =i

Pwuc. 142. PenpogyKTUBHbBIN LMKI Y KOPOB

CyxoCTOMHbIN Nepuoa BpeMs OT MpeKpalleHus nakrauum
(3anycka) no ovepeaHbix pogoB. CyxOCTOMHBIN nepuof Heobxoanm
AN coXpaHeHus 340pOBbSA U YNUTAHHOCTU KOPOBbI, NOMYYEHUS XKN3-
HecrnocoBHOro nMpunoga U BbICOKOW MOJIOMHOW MPOOYKTMBHOCTU B
npeacrodwyo nakraumo. CpeaHss NpoaomKUTENbHOCTbL CYXOCTOW-
HOro nepuoaa HopManbHO YNUTaHHbIX kKopoB 60 cyTok gns ocnab-
neHHbIX 70-75 CyTOK.

lMokasaTenem BOCMPOU3BOAUNTENBHON CMNOCOBHOCTU SBNSAETCA
MHOEKC OCEeMEHEHMUA - KONUYECTBO OCEMEHEHWU Ha OOHO ONMoao-
TBOpeHue. lMpoueHT onnogoTeoperns 60-70% nepBNYHO OCEMEHEH-
HbIX KOPOB - XOpOLIWIA nokasaTenb, bonee 70% - oTnuyHbIN. Haekc
OCeMeHeHUs MeHblle 2 - Xopowwuii nokasatens. B nepsbii mecsy
nocne otena B oxoTy npuxoaut 20% kopos, BO BTopo# - 50%, B Tpe-
™M - 20%, a 10% wnnu BoBCE HE NPUXOOAT UMK MPUXOLAT NO3XKE.
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AlnoBas KopoBa (ANOBOCTb XO3AWCTBEHHO 3KOHOMMUYECKOE
MOHSITUE) - KOPOBA, Y KOTOPOW B TeYeHUe Tpex MecsiueB He Obino
0XoTbl. [lpnynHamMu SNOBOCTU Yy KOPOB SBNSIETCHA: MEPCUCTEHTHOE
KenToe Teno, KUcTa SIMYHUKOB, MeaneHHas MHBOMOLUUSA MaTKW, nio-
X0€ KOpMJI1eHMe, OTCYTCTBME MOLMOHA.

BbiMA cocTouT 13 ABYX NONOBUH. JleBasi U npaBasi MONOBUHbI
OoTAeneHbl Apyr OT Apyra 3racTMYecKoW neperopoakour, KoTopas
CNY>XUT CBA3KOW nopaepxuvBatoller BbiMeA. Kaxagass nonosuHa fe-
nnTCA Nonepek Ha ABe vacty (nepegHio U 3agHow). 3agHue vet-
BEPTM Pa3BUTbI Nydlle nepegHux.

MHAaeKCc BbIMEHU — OTHOLLEHMNE BENUYMHBI YO0S U3 NepegHnx
yeTBepTEN K 0BLLEMY, BbIP@XXEHHOE B NPOLIEHTAX.

Kaxxgas 4eTBepTb NpeactaBnsieT cobon B PYHKLUMOHANBHOM
OTHOLLIEHMM HE3ABUCUMYIO eOUHULLY.

Y camok poxpgawowmx 1-2 petenbiwen (KPC, MPC, nowagn)
pa3BuBaeTcsa 1-2 napbl MOJIOYHbIX XXENe3 pPacrnosfioKEeHHbIX B Naxo-
BOM obGnactu. Y MHOronfoAHbIX XXUBOTHbIX passuBaeTca 10-16 xe-
nes, pacnosioXXeHHbIX NonapHo No obe CTOPOHbI Benon NMHUK XKNBO-
Ta (y cBuHen 5-7 nap).

Kaxkgas yeTBepTb COCTOUT M3 COEANHUTENBHO-TKAHHOIO OCTO-
Ba (CTPOMbI), BbIMOMHSALOLWEro hyHKUUIO KapKkaca, XenesucTon Jyactu
NapeHxMMbl, CUCTEMbI BbIBOAHbLIX MPOTOKOB M HEKOTOPOro Komuye-
CTBa Xupa.

B coegMHUTENBHONM TKaHM NPOXOOAT MHOIOYMCIIEHHbIE KPOBE-
HOCHble, MMM aTUYECKME COCYAbl N HEPBbI.

OCHOBHbIM (PYHKUMOHAMbHBIM 371EMEHTOM XENe3nCTON TKaHu
SABNSIETCA MONOYHas anbBeona.
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Puc. 143. Cxema CTpOEHWs BbIMEHM KOpPOBbl: 1 — KOXa;
2 — noBepxHOCTHasa dacuuns; 3 — rnybokas dacumsi; 4 — MONOYHbIE
anbBeOonbl C anbBEONAPHbIMU NPOTOKaMU; 5 — BbIBOAHbIE KaHambLibl;
6 — MONoYHble KaHarbl; 7 — MOJIOYHbIE X0A4bl; 8 — MONOYHas LMcTep-
Ha; 9 — cockoBbln kaHan; 10 — cuHKkTep kaHana; 11 — rnagkve
MbILWLbl CcOcKa; 12 — rnagkue MbllliLbl MOMOYHbIX X040B; 13 — HepBb;
14 — apTepus; 15 — BeHa; 16 — coegmHuTENbHAas TKaHb

AnbBeona npegcraBndeTr cobon 3aMKHYTbIA Ny3bipek Aua-
meTpom 0,1-0,3 MM, BbICT@HHbLIN U3HYTPU OOHOCNONHBLIM CEKpPeTop-
HbIM 3NUTeNMeM. YMCno CeKpeTOpHbIX KIETOK B anbBeosie CocTaB-
nset 50-90 wr.

Hasas! mambrana

Myoepithelial cell e

-

Puc. 144. AnbBeona (CWfbHO yBenNWYeHa W ynpoLleHa).
HapyxHass cTopoHa anbBeosbl MOKpbITa 3Be3gvaTbiMU KreTkamu,
CNOCOBHBLIMU COKpaLLLaTbCs

230



Puc. 145. AnbBeornbl MONoYHon xenesbl. CreBa - CekpeTop-
Hble KIeTKM YaCTUYHO 3aroriHeHbl MOSIOKOM, CrpaBa - KINeTKu nocne
BblOENEHMS MOJIOKa

CHapyxu anbBeona nokpbiTa CloemM MuoanuTenuanbHbiX (Co-
KpaTUTENbHbIX) KNETOK, KPOBEHOCHbLIX M NMMMaTUYECKUX Kanumnns-
poB. Kaxgas anbBeona umeeT CBOW MPOTOK, BbICTNAHHLIA Takke
KEene3ncTbIM anNnTenueM.

Heckonbko aneBeon (8-10) cobpaHbl B rpo3gbs, @ HECKOSbKO
rpo3gbeB 06beanHEHbI B A0NBbKM, UMEIOLLIME OOLLMIA MOSOYHbIA MPOTOK.

Kaxxgas gonbka cogepxut 150-200 anbBeon n nmeet obbem
okono 1-1,5 MM?. Heckonbko ponek (15-20) obpasyloT gonto, umeto-
LY KPYMHbIA BbIBOAHOW MPOTOK, KOTOPbIA BnagaeT B MOJIOYHYIO
LUUCTEPHY.

A. B.
Puc. 146. A. - AnbBeona B pa3pese: 1 - CEKPETOPHbIE KIETKY;
2 - BHYTpWY anbBeosbl BUAHbI IPO34bsi XXMPOBbIX LWAPUKOB; 3 - 3BE3A-
yaTble knetku. b. - AnbBeona B cxaTom (rnof OENCTBUEM OKCUTOLIU-
Ha) coCTOsIHUM
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Puc. 147. MVIOSI'IVITeJ'IVIaJ'IbeIe KJ'IeTKI/I MOJ'IO'-IHOI/I anbBeOoJibl

MonoyHble xofbl W LMCTEpPHa BbICTNAHbl ABYXCMOWHbIM
ctonb4yaTbiM (LMIMHAPUYECKUM) SMUTENNEM.

Heckoneko gonen (10-20) obpasyloT 4eTBEPTL, 3aKaH4YMBalO-
LLYIOCS1 COCKOM, B KOTOPOM WMMEETCS COCKOBasi LMCTEepHa M KaHarn.
Bokpyr kaHana pacnonoXeHbl 3anupartenibHble MbllLbl, 06pa3syto-
Lme cpmHKTEp cocka.

EmkocTHass cucrtema BbLIMEHU — COBOKYMHOCTb MOSIOCTEWN
0bpa3oBaHHbIX anbBeonamMm, MENKUMU NPOTOKaMU, MENKUMK, cpea-
HAMW W KPYMHBIMA MOFOYHBIMU XOA4aMW, LINCTEPHOM MOJIOYHOMN XKe-
nesbl N cocka.

CpefHue 1 KpyrnHble MOMOYHbIE XOAbl CHAPYXXM MOKPbIThI CIO-
€M rnMagkon MyCKynaTypbl, UMEHT B YCTbsX CMHKTEPOOOpasHble
yTonuweHus. EMKocTHas cuctema, y cpeHen KOpoBbl, COCTaBnseT 8-
10 n, y BbicokonpoayktnusHon 18-25, y pekopanctkn 30-40 n.

OT KOpOBbI FONLITUHCKOW Nopoabl OBa-IpuH-Bbio-Man 1326 3a
365 oHen nakTaumu nonyveHo 32735 Kr Moroka ¢ cofepxaHueMm xupa
3,86%. CpegHecyTouHbIN YAoK B NUK Naktauum coctasnan 102 kr.

OT kopoBbl Yope bnaHka (benoe Bbivsi) Kyba 3a 365 gHen 3-
M naktauum nonyumnu 27674 kr monoka xupHocTtbio 3,8%. Hausbic-
Ln cpe,qucyTqubm y,uovl coctasnsan 110, 9 Kr.

p s ¥ X

Puc. 148. KOpOBI peKkopancTKm
Puc. 149. Koposa 3Ba-I"'puH-Bbio-Man 1326 (CLLUA)
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EmMKocTHas cuctema 3anonHseTcss NOoCTEeMNeHHO, BHavane arnb-
BEOSbl M MOSIOYHblE MPOTOKW, 3aTeM CpedHUe W KPYMHble MOSIOYHble
xogpl M nocne umcrepHa. LinctepHanbHbI OTAEN HauMHaeT 3anon-
HATbCA Yepes3 5-6 yacoB nocne AoeHus. Mo mepe 3anonHeHWs em-
KOCTHOW CUCTEMbI pacTeT BHYTPUBbIMEHHOE AaBneHve. Npv gasnexHun
35-50 MM pT. CT. (daBneHve B Kanunmspax) CHUXaeTCs CKOPOCTb Cek-
peunn mornoka. Yepes 18-20 yacos, korga gaeneHue gocturaet 50 mm
pT. CT. 1 Bonee cekpeunsi MONOKa MNOMHOCTbLIO NpeKpaLLaeTcs.

PasnunualoT uucTepHanbHyl0, anbBeoNsPHYI0 M OCTaTou-
HYIO Nopuun Mosoka.

LiuctepHanbHasa nopuus MOMoKa HaxoauTCs B LUCTEPHE W
KPYNHbIX MOJMOYHBIX XO4ax U XapakTepusyeTcs HU3KUM COAepX aHu-
eM xupa. STy NOpLMIO MOSIOKa MOXHO MOMNy4YMTb NPU BBEOEHUN MO-
MOYHOro KaTeTepa B KaHan cocka. OTa nopums Morioka cocTaBnseT
ot 15 80 40 % ynos.

AnbBeonsipHas Nopuusi MOSIOKa HaxoA4MTCHA B anbBeonax, B
MENKNX N CpegHMUX MOMOYHBbIX MPOTOKax. OTa MOpUMS XapaKkTepusy-
eTCs BbICOKMM cofepXXaHueMm xupa. Ee MoXHO nonyynTb nuwb no-
cne npegBapuTenbHOW MOAroToBKM (Maccaxa) BbiMeHu. OHa co-
ctasnseT 60 n 6onee %.

OcTaTto4Has nopuust Morioka (4acTb anbBeonsipHon) 7-20 %
OCTaeTCs B BbIMEHU Jaxe Mnocre MOfHOLEHHOro JoeHus. JTa nop-
LUMs XapakTepu3yeTCd O4YeHb BbICOKUM codepxaHuem >xwupa. Ee
MOXHO MONy4YuTb NWLb Nocre BBeAeHWs BonbLumMx 003 OKCUTOouMHA
Unu NUTYUTpUHA.

Perynsaumsa pocta v pa3BuTUS MOMOYHBLIX Xerne3 (Mammore-
He3 faT. mamma COCOK, rpydb + genesis MopoXxaawLun) ocy-
LLeCTBIIAETCA KaK rymopanbHOW, Tak U HepBHOWM cuctemamu. Ha poct
N pasBUTME MOJOYHbIX XXerne3 oka3blBaeT BMSHWE FOPMOHbl AUYHU-
ka 1 runodumsa. Kpome Toro, Ha CTUMynsAUMIO MaMmMoreHesa BUSOT
FOPMOHbI NauUeHTbl, HaAMNOYEYHMKOB, WUTOBUAHOW N NnogXenynoy-
HOW Xenes.

Puc. 150. Cxema pa3BuUTUS MOJNIOYHOW >Kenesbl y TEerokK:
1 - poCT NPOTOKOB MOCSIE HACTYMNSIEHMUS NOSIOBOM 3pPenocTu; 2 - pas-
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BUTWE MPOTOKOB W anbBeOJ1 B Ha4alie CTeJibHOCTU; 3 - C(bOpMVIpO-
BaHHbI€ Xere3bl nepen otesioMm

Y HOBOPOXOEHHOW TENOYKM MOSOYHbIE Xerne3bl COCTOAT U3
3a4aTKOB CUMCTEMbI NPOTOKOB M LUCTEPHbI cocka. Ha mecTe Byaywien
napeHxMmbl HAaXOO4MTCH XNpoBas TkaHb. [JO MOMEHTa MOfoBOro Co-
3peBaHus xenesa HaxOAUTCHA B COCTOSIHUM OTHOCUTENbHOMO MOKOS.
HeT xxenesncTon TkaHu.

lMpn HacTynneHUn NONOBOM 3PENoCcTW Mo BIUAHMEM ICT-
pPOreHOB HauyMHaeTCs CTagus akTMBHOrO pocTa MOSMOYHOWN Xenesbl,
rmaBHbIM 06pa3oM MPOTOKOBOM M MONOKOCHGOpHOW cuctemsbl. XKene-
3ucTaa TkaHb (NapeHxuma) NpefcTaBrieHa OCTPOBKaMu, JoKanmso-
BaHHbIMW BOMNM3M NPOTOKOB.

Mocne HacTynneHus nepeo 6GepeMeHHOCTU Non BIUAHUEM
nporecTepoHa, naueHTapHbIX TOPMOHOB Ha4YMHAET akTUBHO pacTu
XeneaucTasi TkaHb. B nepByto NMOMOBUHY CTENBHOCTU 3aBepLUaETCs
pasBUTME CUCTEMbI NPOTOKOB. HaumMHasa ¢ 5-7 mecsiua CTenbHOCTH,
dhopmMupyloTCA xenesncras napeHxvMMa, a kK 6-8 mecauy - Mvoanu-
TenvanbHbIE KNETKN.

3a 2-3 mecsua g0 poaoB HauvMHaeT BbipabaTbiBaTbCs CEKpET,
copgepxalmn xuposble Wwapuku. OgHako 3TO HE UCTUHHOE MOJIOKO
(v paxe He monos3meo). Monosnso obpasyeTcs Ha NOcnegHeM Me-
csiLe bepeMeHHoCcTu.

Mocne oTena MONOYHbIE >XEre3bl HAYMHAKT MHTEHCUBHO
hyHKLMOHMPOBATb.

Mo obpasHomMy BbipaxkeHuto W.I1. MaBnoea: "Monoko ectecTBeH-
Has NuLla HOBOPOXAEHHbIX, KOTOPYO MPUroToBMNa cama npupoaa”.

Mo Gronornyeckomn LIEHHOCTM MOJIOKO MPEBOCXOOUT BCE Mpo-
OYKTbl MUTaHWsA, BCTpeYatoLmecs B Nnpupoae.

B monoke cogepxutcsa 6onee 200 pa3nuyHbIX BELECTB B TOM
yucne, 6onee 60 XUPHBLIX KUCMOT, BCE aMUHOKMCNOThI, 40 40 MUHe-
panbHbIX BewecTs, 17 BUTaMMHOB, MHOTO hepMeHTOB (nakTasa, nu-
nasa, amunasa, cocdatasa, katanasa, nepokcuagasa v ap.), ropMmo-
Hbl (OKCUTOLMH, MPONaKTUH, TUPOKCWUH, (OONNMKYIWH, agpeHarnviH,
WHCYNVH), aHTubakTepuanbHble BellecTBa, obnagatrowmnx Oaktepu-
UMOHLIMW CBOMCTBAMU, MUIMEHTBI U Op.

KaseunH 1 naktos3a, B ApyrMx NpMpoaHbIX NpoayKTax He BCTpe-
yaroTcs.
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Tabnuua 8 - CocTtaB Monoka 1 Mono3smea Kopos, %

[Nokasatenu Monoko Mono3unso
Cyxoe BelLecTBO 12,5 25
XKup 3,8 5,4
Benok 3,3 15
Mono4Hbin caxap 4,7 3,3
MwHepanbHble BellecTBa 0,7 1,2
KanopuiiHocTb, Kkan /n 660 1252

MNoTHOCTb MOSOKa 3aBUCUT OT NSTIOTHOCTU €ro KOMMNOHEHTOB
n nameHsietcs ot 1015 go 1033 kr/m>,

XeHckoe Monoko copepxut 12% cyxux BewlecTs, 3,5-3,9%
xupa, 1-1,5% ©Genka (B Tom uncne kaseuHa 0,4%), 6-7% nakTosbl.
CopepxaHne He3aMEHUMbIX XUPHbIX KUCMOT (HEHACbILWEHHbIX)
Bonblle 4eM B KOPOBLEM MOJIOKe B 2 pasa. B Havane naktauum cbl-
BOPOTOYHbIE anbbyMuHbl cocTasnsoT bonee 90%, a kazenHa meHee
10%, a B cepeanHe aTo cooTHowleHne coctaensieT 60 k 40. KazenH
dopMUpyEeT CrycTok, KOTOpbI TPYAHO MNepeBapuBaeTcs, MO3TOMY
rpygHbIM OeTSM Henb3sl KOPoBbe U KO3be MONoko. bnvxke no cocta-
BY K )KEHCKOMY MOJIOKY KOObIfbe 1 OCITMHOE.

Tabnuua 9 - CocTaB MONoKa y pasfnMyHbIX XXMBOTHBLIX U YenoBe-
ka, %

Bua Cyxoe Kup Benok Yrnesoabl Mukep.
BELLECTBO BellecTBa

KopoBa 12,5 3,7 3,2 4.6

Kosa 13,1 4,1 3,6 4,6 0,85
OBua 17,9 6,7 5,8 4,6 0,82
OneHb 35,3 22,5 10,3 2,5

Bynson 17,8 7,5 4,5 50

Bepbrniog 14,7 53 3,6 51

Nowagb 10,4 1,4 1,8 6,5 0,3
3eby 15,3 52 4,2 51

CBUHbSA 19,3 8,6 5,0 4,8 0,9
Kponuk 26,4 12,2 10,4 1,8 2,0
Cobaka 20,4 8,3 7,1 3,7 1,3
HenbguH 49 44 4 1

KnT (cnHuni) 55 42 12 1

Benbii measenb 41,1 31 10,2 0,49

Yenosek 12,3 4,4 1,03 6,9 0,2

Haunbonblias XMPHOCTb MOMOKA Y CEBEPHbIX M BOAHbLIX MIle-
konuTarwmx (oneHb 18,7%, 6enbii megsenb 30%, kut 40%, TioneHb
53%).
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Benku Monoka HaxoasiTcs B KOMMOWOHOM COCTOSIHUM U npeg-
CTaBneHbl kasenHoreHoM 2,7% (4 dpakuuun: a, B, y, K) 1 CbIBOPOTOY-
HbIMK Genkamu nakroanbbymvHom 0,5%, (3 dpakuumn) u nakrorno-
oynuHom 0,1% (2 dppakuymm 3BrnodynuH n nceeaornobynuH). B mo-
noke kopoB 82% Bcex 6enkoB cocTaBnsAeT kasenHoreH, 12% anbby-
MUHBI, 6% rnoOynuHbI.

KaseuH - docdonporeng, Ha ero gomo npuxogutcs 80 %
6enkos Mornoka. B Monoke oH coeanHeH ¢ Ca™", obpasys ka3enHoBoO-
KanbLWeBbIA KOMMIEKC.

Y napHOKOMbITHLIX (KOPOBbI, KO3bl) MOMOKO Ka3eMHoBoe (60-
nee 75%), a HenapHOKOMbITHbIX (KOObINa, ocnvua) - anbéyMuHoBoe
(50-65%).

B 6enkax monoka 6raronpuaTHOE COOTHOLUEHME NU3NHA, Me-
TMOHMHA W TpunTodhaHa. MHOro cepocogepXalmx amuHOKUCIOT
(METUOHWH, LNCTUH).

HebenkoBble asoTcodepxallMe COeAVHEHWUs MpeacTaBrieHbl
MOYEBVHOWN, MOJIOYHOW KUCMOTOW, MyPUHOBLIMU OCHOBAHWUAMM, Kpea-
TUHOM ¥ Ap.

Xuvp Monoka npepctaBnsieT coOOM CMeChb MMULEPUMAOB WU
HaxoauTcsa B Buge menbyavwmx wapwukos (0,5 go 10 Mkm B cpegHem
3-4 mkm) B 1 Mn go 3 mnipa.

Kaxkgbin Wwapuk nmeet 000MN0YKy, KOTopasa npefoxpaHseT ero
OT cnvnaHusi. B oTnuune ot Apyrux XMPOB B KUPax MOSIOKa MHOMO
HN3KOMOMNEKYNSAPHbIX KOPOTKOLIENOYHbIX XUPHbIX KUCHOT (Cy4 - Cyy)
MacrsiHOW, KanpoHOBOW, KanpumioBOW W KanpuHoBoWn. X copepxa-
HWe B TeyeHue roga koneodnetcs ot 7,4 0o 9,5%.

Tabnwuua 10 - CocTaB MOMOYHOIO XuMpa

YKnpHble Konnyectso CopepxaHue

KUCMOTbI yrnepoaHbiX aTOMOB | B MOJIOYHOM Xupe, %
ManbMuTMHOBAA Cis 23,8
CrteapuHoBasi Cis 13,2
MwupuctnHoBas Cus 8,9
KanpuHoBas Cuo 3,0
JlaypuHoBas Cu 2,9

MonouHbin caxap (4,7%) - nNakTo3a COCTOUT U3 [MIOKO3bl U
ranakTo3sbl (OObIYHbIN caxap cnaiie nakTosbl B 5 pas).
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MwuHepanbHblie BewecTtBa (0,6-0,8 %) 6onee 50 anemeHTOB
B ocHOoBHoM Ca, P, K, Na, CI, S, Mg, Fe, Cu, Zn, Mo, Mn n gp. Onun
HaxodAaTCA B MOMOKEe B BUAE COMEN UNU MeTannoopraHu4yeckux co-
eguHeHun. MNpunyem npeobnagaet Ca (115-130 mr %), P (95-105 mr
%) n Mg 13 mr %, K 135-170 mr%, Na 30-77 mr%.

B Buage cBoGOAHOIrO MM MOHW3MPOBAHHOIO Kanbuusa 11 %,
docdaTtoB 1 UMTpPaTOB Kanbuus okono 66 %, CBA3aHHOrO C Kaseu-
HOM okono 23 %.

Mono3uBo - cekpeT MOSOYHbIX Xenes nepBbiX 5-7 AHen nak-
Taumm. Mono3mBo MMeeT XenToBaTO-KOPUYHEBBLIV LIBET, 00ycnos-
MNEHHbIN BbICOKMM COAEpXaHMeM KapOoTWHa, COMOHOBAaTbiA BKYC U
BSI3KYHO KOHCUCTEHLIMIO.

B MomnosmBe MHoro anbGymvHOB ¥ rnoOynuHOB, KOTOpble
yCBaMBalOTCA HOBOPOXAEHHbIMM nydwle, 4yeM kaseuH. OcobGeHHOo
MHOro MMMyHornodynunHos (okorno 11%) cnocobCTBYOLINX CTaHOB-
NEHUI0 NAcCMBHOIrO UMMyHuTeTa (70% MMMyHOrnobynmMHOB OT obLe-
ro konuyectea Oenka B Mornoavee nepBoro gHsA). OCHOBHbIM UMMY-
HornoGynMHoM mMono3uea aensieTcs Ig G.

Mono3nBo cogepXuUT WHMMBUTOP TPWUMCUHA, KOTOpbIM Mpeao-
XpaHAeT MMMYHOIMOGYNMHBI MOMO3nBa OT pacLUEensieHUs B KULLEYHU-
ke. MiMMyHornoOynunHbl MOrno3nea CnocobHbl BCacbiBaTbCA B KPOBb B
HaTUBHOM (NnaT. nativus BPOXAEHHbIV, MPUPOAHbIN) COCTOSHUM.

B monosuse copepxutcs MHoro coren Mg, KoTopble OKa3bl-
BalOT nocrnabngwowee gencreme, cnocobcTByolee 0CBOOOXAEHUIO
opraHmM3ma HOBOPOXAEHHOIo OT NEPBOPOAHOIO Kana (MeKoHus ).

NakTono3as - npouecc obpa3oBaHMA MOJSIOKa B Xode yCTaHo-
BMBLUENCA NakTaumu. [na nogaepXaHus YyCTaHOBUBLLEWCS NakTauum
Hapsgy C NPOMakTMHOM, HeobXxoAWMbl Crefylline NakTOreHHble
ropmMoHbl: comatoTponuH, AKTI, ropmoHbl Hagno4deyHukos, TTT,
FOPMOHbI LUMTOBUAHOM Xenes3bl, UHCYMH.

YpaneHne Hagno4yedyHVKOB BEAET K MpeKkpalleHuo cekpeuunn
MOJIOKa, a yaaneHue WUTOBUOHON K YMEHbBLUEHUIO CEKPELIMN.

B obpa3oBaHMK MOnoKa y4acTBYET HE TOMNbKO MOSIOYHAst ene-
3a, 9T0 PYHKLMS BCEro opraHmama. B Hem y4acTBYHOT CUCTEMbI NnLLEe-
BapeHusi, KPOBOOOPALLIEHNSs], AbIXaHWS, SHOOKPUHHAS, HEPBHAs U Ap.

Ons cuHTe3a 1 nuTpa Moroka HeobxooMMo YTOObI Yepes Kpo-
BEHOCHYIO cMCTeMY BbiMeHU npoLuno 6onee 500 nutpoB kposu. Mpu
yaoe 4000 kr monoka B rof, MOMoYHas xenesa cuHtesnpyet go 500
Kr cyxux BeLlecTB, u3 Hux 132 kr 6enkos, 152 kr xupos, 188 kr caxa-
pa n 28 Kr pasfmyHbIX CONen.

Mo cpaBHeHUIO C NNa3mMon KpoBU B Monoke cogepxutcsa B 90
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pa3 Gonble caxapa, B 26 pa3 xupa, B 14 pa3 kanbuud. OgHako
Oernka MeHbLUe B 2 pasa, HaTpusi B 7 pas.

Takve BewlecTBa Kak, KasewH, naktornobynuH, nakroanbby-
MWH, NakTo3a BoobLLe He 0OHapyX1BaKOTCA B Niia3Me KPOBMW.

CyLHoCTb npouecca MofTokoobpa3oBaHUA 3akno4aeTcs B Mo-
FMOLWEHNN M3 KPOBW KIETKaMMK >Kenes3ucToro anuTenusa npegue-
CTBEHHUKOB, @ 3aTEM CUHTE3 U3 HUX KOMIMOHEHTOB MOJIOKA.

Benku Monoka CUMHTE3MPYHTCA N3 CBOGOAHBIX aMWHOKUCIOT
1 6enkoB nnasmbl KpOBWU. HacTb 3aMEHUMbIX aMUHOKUCIIOT CUHTE3N-
pyeTcs B MOIOYHOW Xene3e, Npu 9TOM YrnepoaHbIn ckenet hopmu-
pyeTcsa 3a CYET [MKO3bl, YKCYCHOM U OKCMMACISIHOW KMCNoThbl. U3
nnasMbl B MOJIOKO MOCTYNalT CbIBOPOTOYHLIA ansbymMuvH © nMmmy-
HOrNoGYynuH.

Xupbl Monoka CUHTE3UpyTCS U3 rmuuepuHa u cBOBOAHbIX
XMPHBIX KUCIOT KPOBU. HEKOTOpbIE BbICLLNE XUPHBIE KUCIOThI (Ore-
WHOBasi, NanbMUTMHOBAsA M CTeapyHOBas), MOCTYNalT C KPOBbLO, a
Bonbluas YacTb XMPHbIX KNMCNOT (75%) B OCHOBHOM KOPOTKOLLEMOY-
Hble (C4-Cy4), CUHTE3MPYETCHA B MOMOYHOW xernese M3 aueTtarta (yk-
CYCHOM KWCNOTbl), MOMOYHOW, MWPOBUHOTPAAHOM W MPONMOHOBON
KNCNOTBI.

MonouHbIN caxap CMHTE3MPYETCH W3 [MHOKO3bl KPOBU U [THO-
KO3bl CUHTE3UpYyeMOW B MOSOYHOW Xene3e u3 npealleCTBEHHUKOB
(aueTata, NponunoHaTa 1 rnuuepuHa).

MuvHepanbHble BewecTBa M BUTaMUHbI OCTynawT Wu3
nnasmMbl KPOBMW.

OCHOBHOW TUN CEKpPEeLUU - MEpPOKPMHOBBLIA (Ip. Meros
yacTb, gons + krino BbiAenso) — BblgeneHne cekpeta 6e3 HapyLle-
HWUS1 KNETOYHOM OBOMOYKU M LMTOMna3mbl (T.e. CEKPET MOCTEMNEHHO
npocayvBaeTcs Yepe3 memOpaHy Mpu 3TOM KrneTka ocTaeTcs Herno-
BPEXOEHHON) N NeMMOKpPUHOBBLIN (rp. lemma obono4yka) — cekpe-
LMs, NPy KOTOPOW Kanmnu cekpeta YHOCHAT YacTuubl Nra3mMaTuyeckomn
MembpaHbl. 10 9TOMY TNy NPOUCXOAUT CEKPeLUs Xupa MorokKa.
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NNOTHOE KOMRNNEKC
COEAMHEHKE ronbmxK

MHATOXOHAPHA
BENKOBLIE MPAHYNIbI

IHAONNA3MA-
THHECKMA
PETAKYNYM

MUOSNUTENUAND-

BASANBHAR MEMEPAHA KAnANNAaP

Puc. 151. CuHTE3 1 cekpeunss Moroka

B MOno3suBHbIN Nepuoa cekpeLms NpoucxoauT No anokKpuHo-
BOMYy (rp. apo- npucTaeka, obpa3syeT, Hay4Hble TEPMUHbI C OOLUM
3HadyeHMeM ypaneHus + Krino oTaensiio) yvactka KreTKM B CeKpeT
(anukanbHasa YacTb KNeTkn BblbpackbiBaeTCsl B MPOCBET anbBeorbl).

B ctagun uHBOMIOUMKM, TUM CEKpeuun rONOKPUHOBBLIN (Ip.
holos Becb + krino Bblgens, OTAENs0) NPU KOTOPOM MPOUCXOAUT
npeobpasoBaHne BCEW KMETKM B CEKPET MOroka (e€ OTTOpXeHus
BMECTe C CEKPETOM OT INUTENus).

MonokooTAaya CNoXHbli pepneKkTopHbIA akT, BKMOYaoLLNA
HepBHbIe N r'yMoparnbHble 3BEHbS.

Mpun pasgpaxeHun peLenTopoB MOMOYHOMN Xerne3bl HEePBHbIE
UMMNYNbCbl MOCTYNAKT MO YYBCTBUTESMbHbIM HEPBHbIM BOMIOKHaAM B
CMUHHOM MO3r Ha YpOBHE MOSACHWYHOIO W KpecTLuoBoro otaenos. o
NPOBOAALLMM NYTAM CMMHHOMO MO3ra MMMYrbChbl MOCTYNAKT B MMNo-
Tanamyc v JOCTUratoT Kopbl 60MbLIMX NOMyLapun, rae ocyLlecTBns-
eTcsa ux aHanus.

Mpouecc BbiBeAEHUS MOSIOKa MOXHO YCMOBHO pa3fenntb Ha
OBe dasbl: pedrieKTOPHY N HEMPOryMoparbHYo.

PecdnekTopHasa casa npomcxoauTt npu JOCTUKEHUU UMMYIIb-
COB MOTOHENPOHOB (3PEPEHTHBLIX HENPOHOB) MOSACHUYHOIO W
KpecTLIOBOro oTAenoB CNUHHOro Mosra. B pesynbTaTe aToro npowuc-
XOAWT CHWXEHME TOHyca rMmagKkow MycKyrnaTypbl COCyOoOB, MPOTOKOB
LMCTEepPHbI, ChUHKTEPa cocka 1 Yyepes 2-3 ceKyHObl HaYuMHaeT Bblae-
NATbCA UUCTEpHanbHas Nopuunst MOSIoka.
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Puc. 152. MawwmnHHoe aoeHne kopoB

HenporymopanbHasa ¢asa npoucxogut nocrie OOCTUXKEHUS
nMmnynecoB rmnoTanamyca. OT runotanamyca vayT addepeHTHbIe
nyTM B 3agHiol0 Jono runodusa (Herpornnogpma). B pesynbrate
3TOro 13 Herlpornnogmsa NOCTynaeT B KPOBb FOPMOH OKCUTOLIMH, KO-
TOPbIN AOCTMraeT MoroyHoun xenesbl Yyepe3d 30-40 cekyHO W BbI3bl-
BaeT COKpalleHMe MMOo3aNUTEeNnuarbHbIX KIETOK anbBeOorn W MemKux
BbIBOAHbIX MPOTOKOB. B pesynbTate npoucxoauT BblaeneHue arnb-
BEOSIAPHON NOPLMN MOMOoKa.

MakcnmanbHOe KONMYeCcTBO OKCUTOLIMHA B KPOBM HabntogaeT-
ca yepe3 1 MUHYTY MOCRe Hayana NoAroTOBKM BbIMEHM (B NepBYO
MUWHYTY [JOEHMWS), MOCME Yero ero KoHUeHTpaumsa cHmkaetcs. Okcu-
TOUUH OYeHb ObICTPO paspyluaeTcs TKaHEBbIMU hepMeHTaMu n Ye-
pe3 5-6 MWHYT KOHLUEHTpauusi ero B KPOBWM Takas Xe, Kak u nepesg
JoeHueM. B neprop MHTEHCMBHOIO AENCTBUSA OKCUTOLMHA AaBrieHne
B MOSI04HOM Xeneae Bo3pacTtaeT Ha 10-25 mm pT. CT.

Mpwn rpybom obpalleHnun C XMBOTHbIMK, CTpeccax HacTynaeT
TOpMOXeHMne peduriekca MonokooTaaun. CHmKaeTcsa cekpeuns u Bbl-
OeneHne OKCUTOLMHA U BblAenseTcs agpeHanuH, KOTopbi Bbl3blBa-
€T CYy)XeHMe KPOBEHOCHbIX COCYLOB MOSIOYHOW >Kenesbl, cnasMm npo-
TOKOB, CHUXXaeTCsl YYBCTBUTENBHOCTb MUOINUTENUSA K OENCTBUIO OK-
CcUTOLMHA.
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Puc. 153. BoiBegeHne LmMcTepHanbHOM NOpuMmM Mofoka ¢ no-
MOLLIbIO MOJIOYHbIX KaTeTepoB

Puc. 154. Cxema pecpnekca MonokooTgaum

dusmnonormyeckne 0OCHOBbI MALUMHHOIO A0EHUSA

1. CobntogaTtb pacnopsiaiok aHs.

2. [loeHne HaumHaTb He paHblue Yem vepe3 30 MUHYT nocre
BO3BpaLLleHMS KOPOB C NacTouLia unm nporynku.

3. Joutb KOpOB Bcerga B onpeeneHHon nocriegoBaTeNnibHO-
cT1 (BHa4ane crnabofonHbIX, @ B KOHLE TYrOA0MHbIX).

4. CobntogeHue caHuTapHbix HopM. OOMbiBaHME BOAOW C
TemnepaTypon 40- 45° C.

5. Mpu nogxopne kopoBe ee HEOHXOANMO BHA4arne OKINKHYTb.

6. Mnyboko u TwarenbHO MaccMpoBaTh BbiMSA, YTOObI BO3AEN-
CTBOBaTb HE TOSIbKO HAa 3KCTEPOPELLENTOPbI, HO U Ha UHTepopeLen-
TOpbIl, PaAcMosoXeHHble rMyboKo B TKaHAX BbIMEHW. Bpems npeppo-
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WNbHOW MNOArOTOBKM BbIMEHM (0OMbIBaHWE, Maccax, obTupaHue)
OOJMKHO ObITb paBHO nateHTHomy nepuony (40-60 c), He Gonee 1
MuHyTbl. OTCyTCTBME Maccaxa BefeT k notepe 10% monoka.

7. CoavBaHue nepBbiX CTPYEK MOJSIOKa B CNeLManbHYH KPYKKY.

8. [oeHune HaymHaTb Mocne npunycka monoka (Bpemsa mexay
Hayanom NoAroTOBKWU BbIMEHWN U JOEHWEM OOJIKHO ObiTb He Gonee 1
MUHYTbI).

9. B kOHUE O0eHUs NPOU3BOAMTL MALLMHHbIN 4OO0WN.

10. CHumaTb OOoUIbHbIE CTakaHbl MOCMe OTKMIOYEHUS BaKyyma.

11. [JoeHne He OOMKHO NpeBbILaTh 5-7 MUHYT.

KpaTHOCTb OOeHWst onpeaensoT C y4eToM yaosl, SKOHOMUYe-
Cknx haKTopoB, MexaHn3aumm goeHus. TpexkpaTHoe goeHune bonee
a(PPeKTUBHO, YEM OBYKpaTHOE T.K. bonee yactad CTUMYMALUS MO-
NOYHOM >Kenesbl Bbi3blBaeT Oonbluee BblAENEHWE OKCUTOUMHA U
rOPMOHOB, CTUMYIMPYIOLLIMX MOMOKOOOpa3oBaHue.

Mpwn yooe 10 kr/cyTkn nepexof Ha 3-X KpaTHoOe OOEHME Cno-
cobcTByeT yBenuueHuto yaos Ha 3-5%, npu ygoe 15-20 - Ha 7-8%,
npu yaoe 20-30 Ha 20-30%.

HoBOTEenNbHbLIX U BbICOKONPOAYKTUBHBIX KOPOB OAT 3-4 pasa.

Tema: Bbiclwiasa HepBHasa fesATeNIbHOCTb

Bbicwas HepBHaa geatenbHocTb (BHL) aTo gesTenbHOCTb
oTAenoB Moasra, onpefenslolwmx nosefeHne. BaxHenwasa ponb B
3TOM MpUHAANEeXMT Kope bonbluMX NonyLapui u NogKOPKoBbIM 06-
pa3oBaHUAM.

HeAtenbHoCTb KOpbl OonbLIMX MONyWapun UMeeT YCMOBHO
pednekTopHbI xapaktep. Brnepsble npeactasneHna o pedrexkTop-
HOM XapakTepe BbICLUMX OTAENOB rOfIOBHOMO Mo3ra Bbickasan W.M.
CeyeHoB B cBoeW kHUre «Pednekcsl ronoBHOro Mosray: - «Bce akThbl
CO3HaTenbHON N 6ecco3HaTeNbHOM XU3HW eCTb pedrekcobl».

BH[ - obecneumBaeT TOHKOE, COBEPLLUEHHOE NpUCNocobneHme
opraHmama K OKpyxatollemn cpefe, No3BonsieT opraHn3My agekBaTHO
pearMpoBaTb Ha pasfiMYHble U3MEHEHWUs1 BHeLIHen cpefbl. Huswas
HepBHasa geatensHocte (HHO) B otnunyine ot BHI obGecneunBaet
nogaepXxaHue romeocTtasa W perynsumio OCHOBHLIX husnoriornye-
CKMX OYHKLUA.

OcHoBononoxHukoMm yyeHus o BHO ssunca W.I. lMasnos. B
OCHOBe yyeHus o BH[ nexar Tpy MaTepmanmcTU4ecknx npuHumna.

1. lMpuymHHOCTK, T.€. ANg ocywecTeneHus nboro pednekca
OOJKeH BbITb pasgpaxnTens.
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2. CTpyKTypHOCTU, T.€. BCE HEPBHbIE MPOLECCHI, MPONCXOOAT
B onpenerneHHblx cTpykTypax LIHC.

3. O6obwaTtb, 00beaUHATL BO30YXAEHWUS, BO3HMKAlLME B
pasnM4YHbIX y4yacTKax Kopbl Ornarogaps B3auMOLEWCTBUIO MeXAOy
HelipoHamu (T.e. oOpa3oBaHN0 BPEMEHHbIX CBSI3en). AHanm3 u cuH-
Te3, KaKk OCHOBHOW MPWMHLMN paboTbl KOpbl GONbLUMX MOMyLUAPUNA.
(AHann3 — cnoCobHOCTb BblAENSATb OTAEMbHbIE SNEMEHThI, CUHTE3 —
cnocobHocTb 0606LWwaTe, 06bLeAnHATL BO3OYXAEHUS, BO3HMKaOLWMe
B pasnuyHbIX yvacTkax Kopbl Bnarogapsi B3aMmMOOeNCTBUIO MexXay
HerpoHamu, T.e. 06pa3oBaHUIO BPEMEHHbIX CBA3EN).

OCHOBHbIMM MeTodaMu U3yYeHUst PYHKLUMI Kopbl BonbLumnx
nonyLwapumn SBAsIOTCS:

1. Metog HabnogeHus 3a NoBeAeHWEM XKMBOTHOMO B pasnmy-
HbIX YCINOBUSIX.

2. MeTopg pa3gpaxeHus Kopbl (AMEKTPUHECKUMWN NN XUMUYe-
CKUMW BeLLlecTBaMu).

3. MeTopg yoaneHust Kopbl Uy OTAENbHbIX €€ 30H.

4. 3anncb 6MOTOKOB KOpbI.

5. MeTopa ycnoBHbIX pedrneKkcos.

6. KubepHeTnyecku meton (ucnonb3oBaHMe MaTemaTunye-
CKMX METOAOB aHanusa).

OT1nunyume N CXoACTBO YCIOBHbIX U 6e3yCrnoBHbIX pedhriekcoB

YcnoBHble 1 6e3ycrnoBHble pedrnekcbl MMeKT eQuHylo MaTe-
pvanbHyl0 OCHOBY - pedfieKTOpHy Ayry. B noBegeH4Yeckux akrax
YCINOBHbIE N Ge3ycrnoBHble pedriekcbl B3anMOCBA3aHbl U pasnuyms
MeXOYy HUMU HOCHAT OTHOCUTENbHBIN XapakTep. Y B3pOCIbIX XUBOT-
HbIXx 6e3yCcrnoBHbIX pedneKCcoB (B YUCTOM BMAE) NPAKTUYECKU HET.

YCNoBHbIMU pa3gpaxntensamMmu MoryT ObiTb pasnuyHble BHELL-
HWE N BHYTPEHHWE pasgpaxuTenu. Hanpumep, 3ByK, CBeT, 3anax,
BKYC, U3MEHEHNE XMMNYECKOro COCTaBa KpoBU U T.A4.

Be3ycnoBHble pednekchbl:

1. BpoxaeHHble, Hacne4CTBEHHO NepeaaroLmecs.

2. Bupgosble, CBOVCTBEHHbIE BCEM NPeaCcTaBUTENAM JaHHOIo BMaa.

3. CTonkne, CTEpeOTUNHbIE, Maro N3MEHYUBELIE.

4. VIMetoT roToBYHO K MOMEHTY poXaeHust pedhNIeKTOPHYO Ay-
ry. OgHako He Bce Ge3ycnoBHble pediekchl NPOABMASATCA cpasy C
MOMEHTa poXaeHus (NonoBble, ABUraTenbHble U Ap.).

5. UeHTpbl pacnonoxeHbl B Hu3LWKnx otaenax LHC (nogkop-
KOBble siApa, CTBOM MO3ra, CMMHHOM MO3r).

6. Bbi3biBaloTCA cneumduyeckuMn Ans AaHHOW AesTenbHO-
CTW pasgpaxutensamm (kopm, 6onb, cBeT 1 T.4.).
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YcnoBHble pednekchbl:

1. TMNpurobpeTeHHble B MPOLIECCE XU3HWN (Ha OCHOBE >XU3HEHHO-
ro onbiTa).

2. NnavBnayanbHble, CBOVICTBEHHbIE OTAENbHOMY MHOMBUAY-
yMy Buaa.

3. He crovikne, OomkHbl MOCTOAHHO nogkpennsatbcs. MoryT
TOPMO3UTBLCH 1 UcHe3aThb.

4. He uMeT K MOMEHTY pOXAEHUS rOTOBON pechreKkTopHomn
ayrn. yra dopmupyetca B TedeHue Xu3HU ¢ obpaszoBaHuem Bpe-
MEHHbIX CBA3eN Mexay OTAENbHbIMW LeHTpamn Kopbl 60MbLimx no-
nywapun.

5. LleHTpbl pacnonoxeHsbl B kope 6onbLInx nonyLapumm.

6. He TpebytoT cneundmyeckoro Ans AaHHOW AeATeNbHOCTU
pasgpaxutens (MoryT Bbi3blBaTbCst UHAN(DEPEHTHBIM CUTHANIOM).

7. BbipabatbiBatoTca Ha 6a3e 6e3ycnoBHbIX pedeKkcos.

O6pa3oBaHMe YyCNOBHbIX pedieKCoB.

YcnoBHble pedekcbl 3TO pednekchl, BblpabaTbiBaeMble B
TeyeHne WHAMBMAYanNbHOW XW3HW Gnarogaps obpa3oBaHuio Bpe-
MEHHbIX HEPBHbIX CBA3el B Kope 6onblumx nonywapui. 3ambikaHue
BPEMEHHOM CBA3WN OCYLLECTBMNSAETCH BCTABOYHbIMU HEMPOHaMMU KOPbI
BonbLunx nonyLwapun.

YcnoBHble pedrekcbl BO3HWKAOT NUb Npy onpedeneHHbIX
YCNOBUSAX:

1. MHorokpaTtHOM codeTaHum (oT 3 go 10 pas) ycrnoBHOro (MH-
anddepeHTHOro) pasgpaxntens ¢ 6e3ycrnoBHbIM (Cneumdunyecknm)
pasgpaxutenem.

2. [eictBue ycrioBHoro (MHAUMEepPeHTHOro) pasgpaxuTens
OOMMKHO npedlwecTBoBaTh (onepexatb Ha 5-30 cekyHa) Gesycnos-
Homy (cneuuduyeckomy). Npn ogHOBPEMEHHOM COYETaHUKM UNU 3a-
nasgbiBaHMM YCIIOBHOMO CUrHana ycrnoBHbIN pednekc He BbipabaTbl-
BaeTCH Unu OH o4eHb cnabbin 1 BbICTPO yracaeT.
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Puc. 155. ObpasoBaHue ycrosHoro peduniekca. A. besycnos-
Hbln nuwesBon pecdnekc. b. YcnosHbin pednekc otcytcTByeT. B.
dopmmpoBaHne BpeMeHHOW CBA3M. . YCNOBHbIN NULLIEBON pedhnekc

3. OTcyTCTBME MOCTOPOHHUX pasfapakuTenemn, KoTopble MOryT
BbI3BaTb OPUEHTUPOBOYHbBIE pedbriekcsl.

4. [octaTtoyHas BO3OYAMMOCTb XMBOTHOrO K AencTBuio 6es-
YCMNOBHOTO NOAKPENMSIOWEro pasnpaxuTens.

5. YcnoBHbI pasgpaxutens pomkeH ObiTb cnabee 6es-
YCINOBHOrO.

6. bopgpcTeyollee COCTOSHWE XMBOTHOro. OTCyTCTBME ak-
TUBHOWN OEATENBHOCTH.

Ha BbIpaboTKy yCrnoBHbIX pedneKkcoB BMMSET Kak cuna ycrnoB-
Horo, Tak u cuna 6esycnoBHoro pasgpaxuTtens. Ha cnabble pas-
OpaxuTenu ycnoBHble pedrekchl BolpabaTbiBalOTCA MeAreHHee.

MexaHuam obpa3oBaHWsi BDEMEHHOI CBA3M [0 KOHLA He u3y-
yeH. MpegnonaratoT:

1. Mopdonormyeckyto CBsis3b — POCT OTPOCTKOB HEPBHbIX
kneTok, obpa3oBaHMe akCOHAaNbHbIX XONMMWKOB, YCTaHOBIEHME HO-
BbIX MEXKMETOYHbIX CBA3EN.

2. OyHKUMOHAnNbHYO CBSI3b — MOBbLILIEHNE MNPOBOAUMOCTU
CYLLECTBYIOLLUX CMHAMNCOB (KOHBEPreHUUs - CXOXAEHWe pasgpaxu-
Tenemn Ha OOHUX U TeX e HENPOHaX).

3. Xumwnueckyto - cuHte3d OHK n PHK 1 6enkos, dukcaTopos
BPEMEHHON CBA3M.

Crtagnm obpa3oBaHns yCNoBHbIX pedekcoB:

1. OpueHTUpOBOYHas peaKuus.

2. O606LLeHNe pasapaKeHWUN.

3. KoHueHTpaums n ynopsigoyeHne npoueccoB Bo30yxaeHWs
B COOTBETCTBYIOLLUX y4acTKax Kopbl.
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3Ha4yeHue yCnoBHbIX pedrekcoB

1. YcnoBHble pedrekcbl obecneynBaloT COBEPLUEHHOE TOH-
Koe npucrnocobneHne opraHuama K NMoCTOSIHHO MEHSIIOLMMCS YCro-
BMSIM BHELLHEN cpeabl.

2. YcnosHble pednekcbl cnocobCcTBYOT nepeaay MHgopma-
LM OT OOHOrO MOKOMEHUS K APYroMy (nogpaxaTernbHble pedriekchbl).

3. ObecneumBaloT 9KOHOMHBIA PACXOA 3JHEPTUU HEPBHbIX
KNETOK MU MbILLIL.

4. YcnoBHble pednekcbl cnocobCTByOT 3abnaroBpeMeHHO
NMOAroTOBUTLCS K 3alUTE M MNO3BOMNAOT n3bexartb rpossien onacHo-
CTu (3BYKM XMLUHUKA, 3anax, cneapl U T.4.).

[deaTenbHOCTb KOpbl FONTIOBHOIO MO3ra OCYLLECTBAsSeTCS B pe-
3ynbTaTe B3auMoencTBusi BO3OY)XAEHUS 1 TOPMOXEHUS.

Bbnarogaps TopMOXeHuio opraHuM3aM ocBobOXZaeTcs OT He-
HYXXHbIX, NOTEPSBLUMX CUrHaNbHOE 3Ha4YeHWe, YCIOBHbIX pedrieKcos,
OOCTUraeTcsl TOMHOE N COBEPLUEHHOE NpucnocobreHne K NOCTOSIHHO
MEHSIIOLLMMCS YCIOBUSAM CYLLECTBOBaHUS.

PasnuyaloT 6e3ycnoBHOE 1 YCNIOBHOE TOPMOXEHMUE.

Be3ycnoBHoe TopmoXeHue NoapasfensieTcs Ha BHELHee U
3anpegernbHoe TopmoXxeHue. besdycrnoBHoe TOPMOXEHUE CBHA3aHO C
BPOXOEHHbIMX CBOWCTBAMW HEPBHOW CUCTEMbI, T.€. MPUYMHbLI €ro
BbI3blBaOLLME HAaXoOATCS BHE pedrekTopHou ayru (cTpax, 6onb).

1. BHewHee TOpMOXeHMe BO3HUKaeT Mpu OEeNCTBUU MOCTO-
POHHUX pasgpaxuTtenen. Ecnv Bo BpemMs unu nepeq Hayanom
YCINOBHOIO NuLLEBOro pedfiekca BHe3anHbl NOCTOPOHHMI pa3gpa-
Xutenb (3ByK, 3anax, ocBelleHWe u T.4.), TO YCMOBHbIA pedriekc
CHWXXaeTCs UMK MOJTHOCTLI0 NcYe3aeT.

OTO CBsI3aHO C TeM, YTO HOBbIA pasgpaxuTernb Bbi3blBaeT
OPUEHTUPOBOYHLIN pedrekc, KOTOpPbI TOPMO3UT YCNOBHO pednek-
TOPHYI0 peakumto. Npu MHOroKpaTHOM MNOBTOPEHMU OPUEHTMPOBOY-
HbIn pedinekc ocnabesaeT u ncyesaer.

TopmoXxeHne MOryT Bbi3biBaTb pasgpaxeHusl, nocTynatoLme
N3 BHYTPEHHUX OPraHoB (T.e. MOCTOPOHHME, CBHA3aHHbIE C AesTenb-
HOCTbIO APYrMX HEPBHbIX LIEHTPOB), TaK Kak OHU Bbl3bIBAOT OPUEHTU-
pOBOYHbIN pednekc. Hanpumep, nepenosiHeHHbIM MOYeBOW NY3bIPb,
BOCManNUTEnbHLIN Npouecc, 6onb u T.4.

2. 3anpegenbHOEe TOPMOXKEHUE BO3HWKAET NPU yBENMYEHUN
cunbl (MY NPOLOIMKUTENBHOCTU OENCTBUSA) YCIOBHOMO pasapaxuTe-
Ns CBepx npefena, Koraa cuna pasfapaxuTensi NpeBblllaeT npeaen
paboToCNOCOBHOCTN HEPBHbIX KIMETOK KOpbI.

[aHHbI BUO TOPMOXEHNA UMEET 3almTHOe 3HadeHue. BeTpe-
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YaeTcs Yalle y CTapbiX XXMBOTHbIX W XMBOTHbIX criaboro Tuna. JTo
TOPMOXEHUE ABNSAETCH Pa3HOBMOHOCTHH0 BHELLHETO TOPMOXKEHUSI.

YcnoBHOe TOpMOXeHue (Mnn BHyTpeHHee). 3To Haubonee
BaXXHbIi BUA TOPMOXEHWs, UMELWNA aganTuBHoe 3HadveHue. lMpu-
UYMHbI €ro BbI3blBalOLLME NexaT B pednekTopHon ayre. B otnnune ot
6e3yCnoBHOIrO TOPMOXEHMWS, KOTOPOE BO3HUKaET cpasy Mpu NepsBoMm
aencteun pasgpaxutens (6onb, 3ByK), YCNOBHOE TOPMOXEHNE Bbl-
pabaTbiBaeTcsi CO BpeMeHeM. JTO crneumdunyeckoe KOpKoBoe Top-
MOXeHMe.

Pasnuyatot 4 Buaa ycnoBHOrO TOPMOXEHMS:

1. YracaHme — BO3HMKaeT B TOM Cly4ae, €CfiM YCIIOBHbIN
pasgpaxutenb He noakpennseTcs 6e3ycnoBHbIM pasgpaxeHnew.
Cnabble, HegaBHO BbipaboTaHHblE YCMOBHblE pedbriekchbl yracaroT
ObICTpO. YracaTenbHOe TOPMOXeHMe 3aluliaeT opraHuam oT bec-
nonesHblx agantauymin u BblICBOOOXAAET HEPBHbIE CTPYKTYpPbI ANs TO-
ro, 4tobbl obecnevnTb agekBaTHbIE pPeaKLMmn XMBOTHOMO Ha U3MeEHe-
HWS1 BO BHELLHEN cpege.

2. AOuddepeHUMpPOBOYHOE - BO3HMKAET Mpu OEeNCTBUM
CXOAHbIX (aHanorMyHbix) YCNoBHbIX pasgpaxuTenen. Hanpumep, ec-
nn BblpaboTtaTb ycrnoBHbIN pednekc Ha 100 ygapos meTpoHoMa, TO
CoK Bblgensietcs n Ha 60 ygapos (cxoxue pasgpaxuTtenn). Ecnu 60
yAapoB METPOHOMA He noakpennaTe 6e3yCcrnoBHbIM pasgpaxurenem
(Muen), To Ha 3Ty YacTOTy COK B JanbHenleM He Bblaensdercs, a
Ha 100 BblgenseTcs, T.e. XMBOTHOe pasnuyaeT (anddepeHunpyeT)
pasnuuHylo 4actoTy. XKMBOTHble MOryT pasnuyatb 4actoTy 97-98
YyA3apOB B MUHYTY.

3. YcnoBHbI TOPMO3 — BO3HMKAeT Npu KOMOWHauum oTpu-
LaTenbHOro YCrNoBHOIO CUrHana ¢ MOoNoXUTENbHbIM, 6e3 noakpen-
neHus. Ecnu BbipaboTaTb YCNOBHbBIA CIIOHOOTAENUTENbHBIN pe-
cdnekc Ha 3BYK METpPOHOMa, a 3aTeM AaBaTb ABa pasgpaxutens
(METpPOHOM 1 3BOHOK) M He NOAKPEeNnnsATb NULLENn, TO B AanbHenLeMm
npyM coyYeTaHunm MEeTPpOHOMAa M 3BOHKA CIOHOOTAENUTENbHbIN pe-
cdnekc oTcyTcTBYyeT (TOPMO3UTCH). 3BOHOK SBUNCH YCMOBHbLIM TOpP-
MO30M. (3BOHOK M1 METPOHOM [OJDKHbI JENCTBOBATbL OAHOBPEMEHHO)

4. 3anaspbiBalowee — BO3HWKAET MNpu oOTcTaBaHuM Oes-
YCIOBHOrO pas3gpaxuTens oT YCMOBHOro curHana Ha 1-3 MUHYTHI.
Hanpwumep, ecnu BHa4yane nocne 3BoHKa Yepe3 1-5 cekyHa KOpMUThb,
TO CrnioHa BblgensieTca cpady. A ecnu B JanbHeEWLeM KOopMIleHue
HauyMHaTb Yepe3 2-3 MUHYTbI, TO U CrlOHa BblAenseTcs He cpasy, a
yepes 1-3 MUHYTHI (T.€. 3ana3abiBaeT).

3HayeHne yCrnoBHOrO TOPMOXKEHMUS.

247



1. Tos3BongeTr um3bexatb Guonorumyeckn HeuenecoobpasHbix
peakuui Ha YCrOBHbIE pa3gpaxuTenu, nepecTtaBliMe NOAKPENnATb-
ca 6e3ycrnoBHbIM pasgpaxeHneMm, a Takke pasgpaxuTenu 6nuskue
(cxoXune) ¢ yCNOBHBIMU pa3gpauUTeNsMu.

2. ObecneunBaeT Gonee coBeplleHHOe npucrnocobneHune k
cpeae obuTaHus.

OnHamuyeckun ctepeotun (rp. stereos o6bLEMHbLIN + typos
obpasey) — KOMMMEKC YCNOBHbIX U Be3yCcnoBHbIX pednekcos, obpa-
3YIOLLMIACS NOA, BIMSIHWEM NOBTOPSIIOLLMXCS BO3AENCTBUIN BHELLHEN U
BHYTPEHHEN cpefbl opraHu3mMa.

B pesynbTraTte MHOrokpaTHOro coveTaHusi YCrOBHbIX pasgpa-
Xutenen ¢ 6e3yCcnoBHbIMU, Y XXMBOTHBIX POPMUPYETCH CTOWKUIA CTe-
peoTun NoBeAEHMUSI.

Ha cTepeoTunHble pasgpakeHust BHELLHeW cpeabl Bblpabathbl-
BalOTCA CTEepeoTUnHble (cneaylowme B CTPOro onpegenieHHom Mo-
psigke) ycrnoBHble u 6e3ycnoBHble pedoniekchl. BeipaboTka cTepeo-
Tuna obrneryaeTt AeATenbHOCTb KOPbI Kak PEryrnupytoLlero opraHa.

CncrteMHasa oeaTenbHOCTb MO3ra He SIBMSeTcsl CTPoro nocTo-
ssHHOW. [uMHamudeckni cTepeoTun BbipabaTbiBaeTcs B npouecce
ONpeaeneHHoro pexuma, U HapyLleHne ero BegeT K CpbiBYy HEPBHON
CUCTEMBI U CHUXKEHMWIO MPOAYKTUBHOCTW.

Mpn MHOrokpatHOM MOBTOPEHWMU CUCTEMbI pasapakuTenen
nocnegoBartesfibHas CMeHa COCTOSHUIN MKCMpyeTcs u obbeanHseT-
CA B eduHylo uenb pedrekcoB. BocnponssegeHne guHaMmnyeckoro
cTepeoTuna HOCUT aBTOMaTUYECKUIA XapakTep.

Tun BHL - cOBOKYMHOCTb BPOXAEHHbLIX U MPUOBPETEHHbIX
CBOWICTB HEPBHOW CUCTEMbI, ONPEAENSIOLWLMX XapakTep B3aumoaemn-
CTBWS OPraHn3ma C BHELUHEN Cpeon.

B ocHoBy yveHusa o tnnax BHO W.IN. MNaenos nonoxun cuny,
YPaBHOBELUEHHOCTb 1 NOABUXHOCTb HEPBHbLIX NPOLIECCOB.

Cuna npoueccoB BO30yXAEHUA U TOPMOXEHMS 3TO CMOco6-
HOCTb HEMPOHOB KOpbl GONbLUMX NONyLWapwui agekBaTHO pearnpo-
BaTb Ha CUMbHbIE U CBEPX CUMbHbIE pasgpaxuTenn (y XMBOTHBIX CO
cnabbiMy HepBHbIMK MpoLeccaMn Takne pasfgpakKMTenu Bbi3blBalOT
3anpegernbHoe TopmoxeHue). Cuna HepBHbIX NPOLECCOB onpeaens-
eTcad paboTOCNOCOOHOCTBIO KIETOK FOSIOBHOMO MO3ra, T.e. MX Cro-
COBGHOCTLIO BLIHOCUTD ANUTENBHYO U HAaNPsDKEHHYO paboTy.

YpaBHOBELEHHOCTb 3TO COOTHOLLUEHUE MPOLIECCOB BO30YX-
OEHUS 1 TOPMOXEHUSA B KOpe 60MbLIMX NONyLIapui.

MoABMXKHOCTL 3TO CKOPOCTb, C KOTOPOW BO3OyXAeHue cme-
HsieTCA TOPMOXXEHUEM (M HaobopoT). T.e. HEPBHbIE MPOLIECCHI MOTYT
ObITb NAOUMBbHBIMU UMM UHEPTHBLIMU.
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Knaccundumkaumsa W.IN. MNaesnoea coeBnagaeTt ¢ Knaccudukaym-
e [peBHErpeyeckoro Bpada M MbICnUTens («oTua MeauUMHBI»)
M'mnnokpara.

Toner B BICIHETT HEPBHDﬁ AeATeTEHOCTH:

CILILHEI B corad eI
YPABHOE eIIeHHEI e HeyPaEHOE eIIeHHEIH

L \L {DezymepaRHEI)

IONBIDKHEBIH HHEDTHBIH

|

CaHT BHHITEK [l].]IEI‘MﬂTHK XO0JIepHE NMEeJTa N 0JIEE

Puc. 156. Tunel BH

CunbHbIN HeypaBHOBELUEHHbIN (xonepuk rp. chole xenyb) —
OTNNYaeTcs CUMbHbBIM BO3OYAUTENbHLIM MPOLECCOM M OTCTaloLWUM
no cune TopMo3HbIM. pouecchbl BO3OYXaeHUs npeobnagatoT Hag
npoueccamMmm TOPMOXKEHUS.

BHellHe XMBOTHbIE C BbIPaXXEHHOW arpeccuMBHOW peakLuMen.
JKnBoTHbIE CMenble, ObICTPO OpPMEHTUPYIOTCA B HOBOM cpefe,
yCnoBHble pednekcbl BbipabaTbiBaoTCs ObICTPO, a8 TOPMO3HbIE pe-
chnekcbl BolpabaTbiBalOTCA C TPYAOM.

CvnbHO BO36YXOaloTCH, NErko AOXOAAT A0 HEBPOTMYECKOro
COoCTOsHMSA. T.e. paccTpanBaeTcs aHanuTudeckas (yHKUNUS KOpbl ro-
NOBHOro mMo3ra.

B cuTyauusix, TpebyroLWmX CUNIBHOIO U ANIUTENBHOrO Hanpsxe-
HUA TOPMOS3HbIX MPOLLeCCOB, MPOUCXOOAT CpbiBbl. He moryt anu-
TeNbHO COXPaHATb BHYUMaHWE U HanpsXXeHue.

CunbHbIA ypaBHOBELIEHHbIA NOABWXHbIA (CaHrBUHKK naT.
sanguisis KpoBb) — Hanbornee COBEPLUEHHbIV TUM UMEET OL4MHAKOBO
CUInbHble NpoLecchl BO30YXAeHUsT U TOpMOXeHUs. CNOKOWHO, BbICT-
po 6e3 cyeTbl M ageKkBaTHO pearMpyeT Ha U3MEHEHUE OKpYyXKatoLen
0BCTaHOBKM, NErko NepekrniyvarnTCca C OOHOro BMaa AeATEeNbHOCTM
Ha gpyron. YcnoBHble pednekcsl BolpabaTbiBatoTCs ObICTPO, NPOYHO
YAEPXKMBAKOTCA M NErko nepegensiBaiotcd. beicTpo nepexogsaTt oT
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KpamHero Bo30yXEHHOro COCTOSHMSA K HOpMmanbHomy. BHewHe cno-
KOMHble, MOOoNbITHbIE, OOWNTENbHbIE, OeATeNbHbIe, YCTONYMBLI B
TPYOHbIX cuTyaumsx. XKenatenbsHbli TUM.

Y XMBOTHbIX 3TOr0 TWMa MOSIHEE peanu3yeTcs reHeTU4ecKuin
noteHuman. OHM UMEIOT BbICOKYIO MPOJYKTUBHOCTb. Bonee paumo-
HanbHO UCMOMb3YIOT NUTaTeNbHbIE BELLECTBa, Nydylle npucnocabnu-
BalOTCS K YCMNOBMSAM BHeLLHen cpenpbl, 6onee ycTonumBbl K CTPECCO-
BbIM BO3E€NCTBUSIM.

Puc. 157. lNoBeaeH4eckasn peakuus nogen pasHbix TUMNOB

CunbHbIA YpaBHOBELWEHHbIA MHEPTHbIN (drnermatuk rp.
phlegma cnusb) — >XMBOTHbIE MMEIOT CUIMbHbBIE NpoLecchl Bo3byxae-
HUs 1 TopMmoxeHus. pouecchl BO30yXAeHUs 1 TOpMOXeHus cba-
NaHCUPOBaHbI, HO C MNMOXON NOABWMXHOCTBLIO. [onoxuTtensHble n oT-
pyuaTenbHble pednekcsl BolpabaTbiBaOTCA MeOSIEHHO, HO yAepXu-
BalTCA CTONKO. MegneHHO nepexoadaT ¢ OAHOro HEPBHOMO npoLecca
Ha Apyron. MoryT BblaepxuBaTb OENCTBUE CUIMbHbLIX pasgpaxuTe-
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nen, HO MM TpyaHO npucnocabnueaTbCs K ObICTPO MeEHSLWUMCS
ycnosusam. VIx TpyaHO BbIBECTM U3 paBHOBeCUS. XKUBOTHbIE CMOKON-
Hbl, MEONUTENbHbI, OTNYaKTCA YNOPCTBOM Y paboTOCNOCOBGHOCTLIO,
YCTONYMBBI K CTPECCOBBIM BO34ENCTBUSIM.

Cnabbin TMn (menaHxonuk rp. melanos TemHbin + chole
Xenyb) — npouecchbl Bo30yXOEHUA U TOPMOXEHUs] O4YeHb crabble.
Opu1eHTUPOBOYHbIE peakumMn HOCAT HanpsbKeHHbIW xapaktep. Jlerko
HacTynaeT BHeLLHee TOpPMOXeHue. YcnoBHble pednekcbl Bbipaba-
TbiBAOTCS C TpyaoM. [pu GOnbLUON NCUXMYECKOW Harpyske HacTy-
natT cpbiBbl BHL, ys3BUMbI B CTPECCOBbLIX cUTyauusix. IMeoT Hu3-
Kyt0 paboTocnocobHOCTb, BbIHOCMAMBOCTbL, C TPyAOM npucnocabnu-
BaOTCS K MEHSAOLLMMCS YCIOBUAM OKpyXatoLen cpenbl. KNBOTHbIE
6053nMBbI, HE peLnTenbHbl, HE MPUroAHbI ANs Apeccypbl U MNpo-
MbILLIIEHHON 3KCMyaTauumn.

CaHrBHHHK (t)flel‘MaTHK XOJICDH K eHaHXOJIHK

I CHnbHBIR j | CubHBI | I CunbHbIA ] I Crnabbin I
|

l VpaBHOBeELI €HHbI it ] I V paBHOBE1LI €HHBI I ] [Heypamloaelueﬂﬂbml ?

[ IMonBuxHbIA _l | HHepTHbIN I ?

Puc. 158. Tunel BH

B uncTOoM BuAe ykasaHHble TUMbl BCTpevyalTcs peako. Yaule
BCTPEYAKTCH XMBOTHbIE CO CMELUaHHbIMU TUNamu (nepexonHsble oT
ogHoro k apyromy). MpuHagnexXHocTb TOMY UMM MHOMY TUMY He s1B-
naetca noctosiHHbiM. OH onpefensieTcs Kak pesynbTaT Hacnea-
CTBEHHbIX MPU3HAKOB, TaKk N NPUOBPETEHHBIX B NPOLIECCe XU3Heaes -
TENbHOCTU. DTO CBSI3aHO C TeM, YTo Bonblune nonywapus obnaga-
0T NNacTU4HOCTLIO. MyTemM TpeHMPOBOK y cobak yaaeTcs HECKOMNbKO
MEHSITb TUMN HepBHOW cucTeMbl. [epegenaTb TeMNEPaAMEHT Henb3s,
HO BOCMUTaHMWE OKa3biBaeT BIUSIHNE Ha NPOSIBNIEHNE peaKLmWiA.
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CoH - OCHOBHaga buamonoruyeckass noTpedbHOCTb opraHusma
(kak mpuem nuww, gbixaHve u 1.4.). MNMpumepHo 1/3 Xn3HM venosek
NMPOBOAWT BO CHe. JIMeHne cHa nepeHocuTcs TpyaHee, YeM nuie-
Hue nuwm. WWeHkn norndatoT ot 6eccoHHMLpbI Ha 4-5 cyTku, a cobaku
yepes 10-12 cytok. Cobaku, nuweHHble nuwm xunm 20-25 gHen, Te-
pss npu atom o 50% maccel Tena. B OpeBHem Kutae npurosapu-
Barnu K CMEpPTHOW Ka3HW NULLIEHNEM CHa.

CoH, 3TO 3alMTHas peakuusi opraHusma, HanpasfeHHas Ha
3aLUMTY HEPBHbIX KNETOK KOpbl BOMNbLUMX NONyLWapun OT UCTOLLEHNS
1 cnocobCcTByOLaa BOCCTaHOBNEHUO Ux pabotocnocobHocTn. Bo
BpeMsi cHa 6onbluoe KONMYeCcTBO UHGOPMaLUM, NOMYHYEHHON OHEM,
nepepabaTbiBaeTCs U NEPEBOAMTCH B ONTOBPEMEHHYIO NAMSTh.

CoH u TopmoxeHue no W.I1. NMaBnoBy 370 OAWH U TOT e Npo-
uecc. CoH 3TO MpPpagMMpOBaHHOE (LUMPOKO pacnpoCTpaHEHHOE)
TOPMOXeHMe Kopbl OonbLUMX MOMylwapui, BbICLUMX MOAKOPKOBBIX
LLEHTPOB, Y4aCTKOB NPOMEXYTOYHOIO U CpeaHero Moara.

Bo Bpems 6ogpcTBOBaHMSA GOMNbLUMHCTBO HEMPOHOB HAaxXo4UT-
CA B COCTOSIHMM BO3DOYXOeHWsi, a Hebornbllasg 4yacTb B COCTOSIHWUM
TOPMOXEHUS (YaCTUYHbIV COH).

AKTUBMpPYET OeATenbHOCTb KOpbl M noggepxvBaeT ee ges-
TEenbHOE COCTOsHME peTukynsapHas dopmauud. MNpu paspyweHun
PEeTUKYNSPHON hOpMaL MmN UK BbIKITIOYEHUS ee DYHKLMIN HEKOTOPbI-
MW HapkoTMyeckummn BellectBamu (bapbutypaTt) HacTynaeT rny6o-
K coH. pun pasgpaxeHun peTUKynapHon dopmauumn anekTpoaa-
MW, CMALLMIA YenoBeK NpOCkINaeTcs.

PasnuyaloT crnegylowme Buabl cHa:

1. CyTOYHbIN COH - MOHOMA3HbIV U NONU@A3HBIN.

2. Ce30HHbIN COH (3UMHAA chsYvka) - 3aluTa opraHusma oT
HebnaronpusATHLIX YCIOBUA.

3. 'MnHOTMYeCKui CoH.

4. HapKoTU4YecKui COoH.

5. [latonornyeckuit CoOH Npwu ONyXomnsix Mos3ra, HapyLleHun
KpOBOCHabxeHns Moara.

Jletaprnyecknin coH (rnybokoe TOpPMOXEHWE) HacTynaeT
NPy UCTOLLEHNM HEPBHOW CUCTEMBI, MOCME TSXKENbIX NEepexXuBaHUn
(MHMMas cMepTb), Yalle NPOUCXOANT Y UCTEPUKOB.

ComHambynuam (nyHatusm) - Bo3OyxaeHue OBuraTenbHbIX
LeHTPOB KOpbl BO BPeEMS CHa (Yallle oTMevaeTcs y aetent). Bekpuku-
BaHWe, XOXAEHNE BO BpEMS CHa.

Bo Bpemsi cHa cHwkaeTcs OCHOBHOM oOMeH (Ha 15-20%),
UCC, kpoBsiHOe faBreHue, YactoTa AbixaHus, BO3byaumocTb opra-
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HOB YyBCTB, TOHYC MbILIL (Y CUAALEr0 ChsILEro YerioBeka cBUCaeT
ronoBa, OnycKatTCs PyKn).

s ASANAANAN A AN

o

Bt 111 st et 2oty

Puc. 159. Putmbl O3I. 1. Hdenbta BOMHbIL. 2. TeTa BOJHbI.
3. Anbda BonHbl. 4. beTa BOMNHbI

OTaenbHble LEeHTPbl KOPbl COXPaHAT BO3OyANMOCTb Aaxe BO
Bpems rnybokoro cHa. W.[N. [aBnoB HasBan Takve NyHKTbl «CTOPO-
XKeBbIMW», T.K. OHM NO3BONSAOT, NPV BO34ENCTBUN KUSHEHHO BaXKHbIX
pasgpaxutenen cBOEBpPEMEHHO M BbICTPO nNpobyxaaTbes (nnay pe-
BGeHka 1 MaTb NpocbinaeTcs).

Pyccknin pusmonor B.A. OJaHunesckun B 1876 rogy Bnepsble
NPUMEHUN MeTOA ranbBaHOMETPUYECKMX UCCEeAOBaHNIA anekTpuye-
CKOW aKTMBHOCTM Kopbl 6ombLloro mosra y cobak u gokasarn, 4to aT1a
aKTUBHOCTb CBSi3aHa C AeATeNbHOCTbIO MO3ra.

Havano anekTpoaHuedanorpaduyeckum nccnegoBaHUsm no-
noxun B. B. Npaeguy-HemuHckuin, onybnukosas 1913 rogy nepsyto
aneKkTposHuedanorpaMmmMy, 3anuMcaHHyl ¢ Mo3ra cobakun. B cBowmx
nccrnegoBaHUsIX OH WCMONb30Ban CTPYHHbIW ranbBaHomeTp. Been
TEPMUH 3nekTpouepebporpamma.

MepBas 3annce 33 Yenoseka MornyyYyeHa aBCTPUNCKMM MCK-
xnatpom laHcom Beprepom B 1928 rogy. OH nmpeanoxun 3anucb
OMOTOKOB MO3ra HasblBaTb «3NEKTpO3HLedanorpamman.

AnekTtpoaHuedanorpadua (33N (anekTtpo- + rp. enkepha-
los ronoBHoOM MO3r + rp. graphd nuLy) — 3anUcCb 3NeKTPUYECKon ak-
TUBHOCTM MO3ra, OTBOAMMOW C NOBEPXHOCTM KOXW roMNoBbl.

Bbino ycraHoBneHo, 4To BO BpeMs 60APCTBOBaHWSA B 3HLe-
hanorpamme npeobnagatoT ObICTpble BbICOKOYACTOTHbIE Geta (f3)
BOMHbI, @ BO Bpems CHa npeobnagatoT MeaneHHble BOMHbl a, 6, O,
YTO CBUAETENLCTBYET O TOPMOXKEHMUM.
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BetTta () BonHbl YactoTta 13-35 'y go 100 My n amnnutyda
30 MKkB oTmevatoTcs B MOBHbBIX M TEMEHHbIX AONSX.

Anbdpa (a) 10-13 Mu n amnnutygon 50 MkB BOMHbI OTMeva-
I0TCA Yy Nexallero 4YesnioBeka, C 3akpbiTbiMK rfasamu. BosHukatoT B
3aTbINOYHON 06riacTu (y CrnenbiX 3T BOSHbI OTCYTCTBYHOT).

Teta (0) 4-7 'y v amnnutygon 100 -150 MkB BonHbLI 0OTMeYa-
IOTCS1 B COCTOSIHUW NErkov ApemoTbl M HavanbHowm ctagumn cHa. OT-
MeyvarTCs Npu HegocTaTke Kucnopoaa.

DenbTa (0) 1-4 'y 1 HU3KoamnnuTygHble 20-30 MkB 1 BbiCcO-
koamnnutygHble 250-300 mkB oTMeyvatoTcs BO Bpems rnybokoro cHa
N B COCTOSIHUM HapKo3a 1 Npu KoMe.

Puc. 160. 3nektpoaHuedanorpad «Henposusop-6MM 40»

Pasnunyatot 2 casbl cHa:

1. MeaneHHbIn (opTodokcanbHbI rp. orthodoksos npa-
BWIbHbIN, MOCNeA0BaTENbHbIV) HACTynaeT cpady Nocne 3acbinaHns -
xapaktepusyetca npeobnagaHuemMm MenrieHHbiXx BOSMH (O BOSHBbI).
MpogonmxkutenbHOCTb MeaneHHoro cHa 1-1,5 yaca. 3a Houb 4-5 ha3
MeLeHHOoro cHa (npeobnagatT TeTa M AenbTa BOMHbI). [bixaHue n
nynbc cTaHoBATCH pexe. Jlioau, pasdyxeHHble B a3y cHa, coob-
LLalT O MEHEE AMOLMOHanbHbIX, bonee peanncTUYecKMx CHax, nNpo-
TeKkawLmx B opMe pasmblLLEHUs.

2. BbicTpbIN (NapagokcanbHbIN) rMyBokui - xapakTrepusyeTcs
nosiBNeHnem BbICTPbIX, HA3KO BOSIbTOBLIX BOSH - COHHbIE BEPETEHA C
yactoton 12-15 'y, (kak npn 6ogpcTeoBaHun). CoH npu atoM bonee
rny6okun. 3T1a ¢asa kopoTkasa (10-15 muHyT). K yTpy ee npogomnmxu-
TenbHOCTb gocTturaeT 25-30 MUHYT. NMpOAOMKUTENBHOCTL Napagok-
carnbHON hasbl CHa 3a Ho4b cocTaBndaeT 1,5-2 vaca. NpumepHo 20 %
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BCEro BPEMEHM CHa MpUXoauTcs Ha 3Ty dasy. YBenumyeHne npogorn-
XUTENbHOCTU BbICTPOro CHa K YTPY BaXKHO Afst akTMBauMu (OyHKUUA
opraHmama K MOMeHTy npobyxaeHus. Bo Bpems atoi dhasbl BO3HU-
KaloT ranmiouuHaumm, CHOBUOEHMUS, Ha NULE MNOSIBNSAITCA rpumachl
(cokpalleHe MUMUYECKMX MbILIL), OTMEYalTCca nogepruBaHue pyk
N HOr, ABWXXEHUE rMa3Hbix 90M0K (B CBSI3W CO CHOBMAEHWUSIMM), y4a-
LLIeHHOE NMOBEPXHOCTHOE AbIXaHue, yyallleHue nynbca u yBenvyeHne
KPOBSIHOrO AaBneHusl. YCunmBalTCcsa BereTaTuBHble npouecchbl. PUtTm
BOMH kak npu 6ogpcteoBaHun. Jlioau, pasbyxeHHble B a3y ObicTpo-
ro cHa, pacckasblBatoT O SPKMX U haHTaCTUYECKNX CHOBUOEHUSIX.

B onbiTax Ha ntogax npu npepbiBaHNN CHa BO BPeEMS Napagok-
canbHOM pa3sbl AHEM OTMevanacb KpavHAs pasgpaxuTenbHOCTb U
yctanocTb. [Mpu npepbiBaHuM cHa B OpTOAOKCanbHOW dhase noau
YyyBCTBOBanu cebsa gHem 604pbIMM U XOPOLLO BbICMABLUNMUCS.

Mo BblpaxeHuto .M. CeuyeHoB: - «CHOBUOEHUS - 3TO HEObI-
Banas KombumHauusi GbiBanbix BrnevaTneHun». Y CnenopoXaeHHbIX
CHOBWAEHWNS] He 3puUTerbHble, a CIyxOBble, Ocsi3aTerbHble, 3BYKO-
Bble, TaK, KaK y X HET CINeA0B 3pUTESbHbIX BNeYaTeHuni.

MpoaomKNTENBHOCTb CHA Y C.-X. XUBOTHbIX: Jlowaab - 3 4, Ko-
poBa - 4 4, CBUHbSA - 8 4.

CoH HacTynaet npu:

1. YTOMNEHUN HEPBHbIX KNETOK.

2. [OnutenbHOM OeACTBUN MOHOTOHHbIX pasgpaxutenen.

3. YMeHbLUeHWM ABUraTeNbHON aKTUBHOCTMU.

4. CHwxeHUn adepeHTHONn nMmnynbcauuun, akTUBUPYOLLENR
P® u kopy BIN.

FMNHO3 - 4YaCTUYHbBIA COH, KOrda TOPMOXEHWEM OXBayeHbl
NVLWb HEKOTOpble OTAESbHbIE YacTu KOpbI, @ OCTallbHble HaxXoOATCs
B 60OPCTBYIOLLEM CTOPOXEBOM COCTOSIHWM, T.€. COXPAHATCS YacTuy-
HbI KOHTaKT C OKpyXarwLwmm Mmnupom. Ecnv yenoseka nog runHo3om
OCTaBMWTb, TO 3TO COCTOSAHME MepexoanT B OObIYHbIA COH. Bo Bpems
rMMHO3a 3aTOPMOXXEHHbIE Y4aCTKM KOpbl HaxoasiTcs B ¢pase napa-
JokcanbHOro cHa. oA rmnHoO30M NposiBNsieTcA OTCYTCTBME YYBCTBU-
TENbHOCTU K 60NN 1 MEXAHUYECKUM Pa3LpaKUTENAM.

Mpwn pasBUTUM TMNHOTUYECKOTO COCTOSIHUSI OTMEYAETCH:

1. CokpalleHne Mbill pasrnbdartenen.

2. BockoBasi purngHocTb.

3. ny6okui runHo3 (NoBbILEHHAsI BHYLLAEMOCTb).

MepBas curHanbHasi cMcTeMa - CUCTEMa KOHKPETHBIX, YyB-
CTBEHHO HenocpeacTBEHHbIX 00pa3oB AENCTBUMTENBHOCTU, (OUKCU-
PYEMbIX MO3rOM YesloBeKa W >KMBOTHbIX.

[na XMBOTHOTO [AOENCTBUTENbHOCTb CUrHaNM3MpyeTcsl MC-
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KMIOYNTENBHO pasapaxutensMu (3ByK, CBeT, TemnepaTypa) 4depes
peLenTopbl Ha Kopy 6onbLUNX NOMyLIapuin.

Btopas curHanbHas cuctema npucylla TOfnbKo YernoBeky —
cuctema o600LLEHHOTO OTPaXXeHUs OKpyXKatoLen AeNCTBUTENbHOCTM
B BWOE MOHATUNA, COAepXXaHue KOTOpbIX (PUKCUPYeTCs B CroBax,
cMMBonax, obpasax. CroBo BOCNPMHMMAETCH He Kak 3BYK, a Kak Mo-
HATWE, T.€. BOCMPMHUMAETCS ero CMbICIOBOE 3HaYeHune

Btopasa curHanbHas cuctema copmupoBanace B npouecce
coumanbHOro pasBuTUL, TPy40BOW AEATENBbHOCTU U 00LLeHNs noaen
Kak CpeAcTBO nepefadn 3HaHUMW ApyrMMm dneHam coobuectea. Ha
©a3e BTOPOW CUrHanbHOM CUCTEMbl BO3HMKITO YENI0BEYECKOE CO3Ha-
Hue. C pas3ButMemM BTOPOW CUrHanbHOW CUCTEMbI CBSA3aHO 0BydeHune
N TBOpYecCKas OedATenbHOCTb. B oTnuumMe OT XMBOTHbIX YenoBek
MbICIIUT NOHATUSIMU, EMY NPUCYLLIE aDCTPAKTHOE MbILLIIEHNE.

He3HakoMbIi MHOCTPaHHbIA A3bIK BOCMNPUHUMAETCA TaK Xe,
Kak 1 nobor apyron 3ByK NepBOi CUrHanNbHoW cuctemsbl. [ocne mnsy-
YeHus A3blka OH NpuobpeTaeT 3Ha4YeHNe BTOPOWN CUrHarbHOW cucTe-
Mbl. CnegoBaTtenbHO, CNoBO AEWCTBYET HE CBOMM 3BYKOM, a MOHSA-
TMEM, KOTOPOE B HEFO BIIOXEHO.

BTopasi curHanbHas cuctema 3HauYMTENbHO YBENUYMBAET Npu-
crnocobuTenbHbIe peakumnm opraHuama.

MamATb - cnocobHOCTE MO3ra coxpaHsaTb 0bpa3oBaBLUMECS B
npouecce obyy4eHns BpeMEHHbIe CBA3K. NamMsTb sIBMSEeTCS OCHOBOW
obyyeHusa n no3BonseT ny4ywe npucnocobunTbCs K cpeae obutaHums.
Mamatb BkNoYaeT 3anoMuHaHUe, XpaHeHue, y3HaBaHMe UM BOC-
npoussBeneHne nHdopmauun.

Pasnuyalo MrHOBeHHyH), KpaTKOBPEeMEHHYH 1 AonroBpe-
MEHHYIO0 NaMsThb.

MrHoBeHHass namsiTb 3aknyaeTcs B obpasoBaHuM criega
JencTBytoLLero CTMMyna B peLenTopHON CTpyKType. XapakTepusy-
€TCA BbICOKOW CKOPOCTbIK yracaHus (xpaHutcst He Gonee 100-150
MC, ecnn He nogkpennsieTcsl). 3Ha4yeHne MrHOBEHHOW namsaTn 3a-
KntoyaeTca B obecnedeHnn aHanmM3aTOpHbIX CTPYKTYp MoO3ra BO3-
MOXXHOCTbIO BbIAENEHNSA OTAENbHbIX MPU3HAKOB U CBOWCTB CEHCOp-
HOro curHarna K pacnosHaBaHuto obpasa.

KpaTtkoBpemMeHHasa (onepatuBHas)) mamMsTb - COXpaHeHue
BPEMEHHbIX CBS3el B TeYeHNe KOPOTKOro BpeMeHU (CeKyHabl, MUHY-
Tbl). B ocHOBe KpaTKOBpeMEHHOW NamATU NEXUT NOBTOPHAst MHOro-
KpaTHas UMPKYynauMs MMMYNbCHbIX paspsgoB No KPYroBbiM 3aMKHY-
TbIM LlensiM HepBHbIX kneTtok. ObycrnosneHa HeripoHamu V-VI cnoes
NOGHBbIX U TeMeHHbIXx obnacten kopbl Gonbwwux nonywapuin. WH-
dopmauus, umerowasa 3HayeHme (MnyM CoNpOBOXAAOLAACA 3MOLU-
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AMKW), NepegaeTcsi B AONTOBPEMEHHYIO0 NaMATb, r4e MOXET XpaHUTb-
CS1 BCIO XKM3Hb.

DonroBpemMeHHas namsTb obycrnoBneHa W3MEHEHUSMU CU-
HanTU4YecKon NPOBOAMMOCTU B pe3ynbTaTe XMMUYECKMX U CTPYKTYp-
HbIX n3meHeHun. MNMpouecc mkcaunmn NHpopmaLmm B HEPBHOM KNeT-
Ke mpoucxogouT B pesynbTaTe cuHTe3a 6enka, U COOTBETCTBYHOLLNX
nameHeHn B monekyne PHK. MNMepegaya kpaTtkoBpeMeHHON namsaTu
B JONTOBPEMEHHYIO, OCYLLECTBIAETCS MMNnokamMnom, a ee nseneye-
HMEe CBsiI3aHa C BMCOYHOW Jonen Kopbl GonbliMx nonywapui. Tak,
npy NopaxeHnn BUCOYHBbIX 30H KOPbI U CTPYKTYP runnokamna HacTty-
nalT paccTponcTBa NamsATW, Bbipaxarolmecs B notepe cnocobHo-
CTM 3anomMuHaTb Tekywue cobbiTua unum cobbiTua HegaBHEro npo-
LUMIOro MNPV COXPaHEHUWN NaMSTU Ha NPEXHWe, OaBHO CIy4MBLUMECS
cobbITHSA.

AmMHe3usa (rp. a + mnesis BOCNOMWHAHWE) - NOMHas Unn Ya-
CTUYHag yTpaTa namMaTn nNpu puanyecknx Unm XMMmMYecKUx Bosaemn-
CTBUSAX Ha MO3r unun 3aboneBaHUsix Moara.

Tema: Ctpecc u agantauus

BnepBble noHATMe cTtpecc BBen B 1936 r kaHaaCKun yde-
Hbin . Cenbe.

Crtpecc (aHrn. stress - HanpshkeHue) - COBOKYMHOCTb OOLLMX
CTEPEOTUNMHbIX OTBETHBIX PEaKLUMI OpraHn3Ma Ha OencTBMe pasnuny-
HbIX, CUIbHbIX Pa3apaXKUTenen - CTPECCOPOB.

CTpecc - cocTosiHue B KOTOPOM NpebbiBaeT opraHu3m BO Bpe-
M MOBOMMM3aL MK 3aLLUNTHBIX CUT.

Ctpecc - Hecneuudmyeckasa peakums opraHmama (O6wwmin
aganTauuoHHbIV CUHAPOM).

Ha opraHnam >XMBOTHbIX NOCTOSIHHO BO3AENCTBYIOT pas3HOO6-
pa3Hble hakTopbl (CTPECCOPbI) BHELLHEWN U BHYTPEHHEN cpeapl.

OT0 TexHonornsa Npom3BOACTBa, CMOCOO CoAepXaHus, nroT-
HOCTb, pa3MeLleHre, BENUYNHA TPYNM, MUKPOKIMMAT, TUM U YPOBEHb
KOPMITEHWsI, MOSTHOLEHHOCTb PaLMOHOB, CNOCOO MOAroTOBKM U pas-
Jayn KOpPMOB, Ka4yeCTBO BOAbl, BETEpPMHAPHO-MpounakTmyeckme u
300TEXHUYECKNE MEPONPUATUS (BakumMHaLmMsl, caHuTapHas obpaboT-
Ka, B3BELUMBaAHWE, KacTpauus, TPAHCNOPTUPOBKA, NeperpynnMpoBka
n gp.), 6onesHn, TpaBmbl, 60Mb, 3MOLMOHANbLHbLIE BO30YXAEHUS, Ne-
peyToMIeHne, MHTOKCMKaLUKS.

Mo cBoen npupoae BO3AEWCTBYIOLLME Ha OpraHu3M akTopsbl
nogpasgensatwTca Ha: MexaHuyeckue; dusnyeckme, XMMUYecKue,
Buornormyeckme, NCUXNYecKue.
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Mo pencTBMIO HA OpraHM3M pasnuyatoT:

1. dusmonormyeckmne — Takme KoTopble He HaHOCAT Bpeda opra-
HU3MY (ABRSIOTCA N5 HEro O6bIYHBIMUY, NOCTOSHHO AENCTBYIOLLIMMM).

2. BpegHble — bakTophbl, KOTOpbIE MO CUMe AEUCTBUSA 3HAYM-
TEeNbHO MPEBOCXOAAT (PM3NONOrMYECKME U BbI3biBAlOT HapyLLeHWE B
paboTe opraHoB U CUCTEM OpraHM3mMa, HaHoCs emy Bpe[.

CTpecco4yyBCTBUTENIBHOCTb - YPOBEHb PeakUun opraHuama
Ha BO34enCTBME CTpecCcdaKkTopoB.

CTpeccoycToM4nMBOCTb — CMOCOBHOCTL OpraHm3aMa agantupo-
BaTbCsl K HOBbIM YCOBUsiM (6e3 3amMeTHOM NOTEpPU NPOLYKTUBHOCTMK).

Haunbonee 4yBCTBMTENBHBIMU K CTPECCAM SABMSAOTCS CBUHBU 1
NTWUbI, 8 HAVMMEHEE KPYMHbIN poraTbif CKOT.

BbicokonpoaykTvBHbIE Nopoapl, 0bnagatowwme 6onee BbICOKON
3Hepruen pocta 6onee 4YyBCTBUTEMbBHbI K CTpeccam (T.K. cenekums
Benach TONMbKO Ha BbICOKYO MPOAYKTUBHOCTD).

OuyeHb YyBCTBUTENMBHbI K CTPECCaM HOBOPOXOEHHbIE N MOSO-
Oble XMBOTHbIE, TaK, KaK Yy HUX HE MOMHOCTbI0 pa3BuT aganTauuoH-
HbIA MEXaHN3M.

CTpeccoycTonunBOCTb TECHO CBA3aHa ¢ Tunom BHL.

TaK XXMBOTHbIE C CUSIbHBIMW, MOABWKHLIMW, YPaBHOBELLEHHbI-
MW HEPBHbLIMU Mpoueccamu obnagatoT HambonbLUeh YCTONYMBOCTLIO,
HambonbLWMMN aganTaLMOHHBIMU BO3MOXHOCTSMMU.

[Nns OLEHKM CTPeccoycTOMYMBOCTM WCMOMb3YIOT creayowue
nokasaTenu:

1. KoHueHTpauusas KOpTUKOCTEPOUOOB B KPOBM (HWU3KOE CO-
JepXaHne KOPTUKOCTEPOMAOB B KPOBM CBUAETENLCTBYET O GonbLuen
CTPECCOYCTONYMBOCTM).

2. KonunyectBo kpeaTtuHdocdokuHasbl (KPK) n nakratgerma-
poreHasbl (J14I) B kpoBM.

3. NNaktata (MOMOYHOW KMCNOTbl — OBpasyeTcsa B cneacraune
rMUKOreHonm3a B MbillLax).

4. [ NoKo3bl.

5. CBOOOAHbIX XUPHbIX KUCMOT U Ap.

[nsi oUueHKn CTPEecCOyCTOMYMBOCTM Yy CBUHEW MPUMEHSIOT ra-
nakTaHoBytko Npoby. ManakTaH — ras, HAPKOTUYECKOro AEeNCTBUS, CMo-
COOCTBYIOLLMIA YBENMMYEHNIO MeTabonuyeckon akTuBHocTu. [atoT
Hapko3 (MacouHbI 95% O, n 5% ranaktaH) 1-3 MUHYTbI, NOCIe Yero
HacTynaeT CTPeCCOBOE COCTOSIHNE, O KOTOPOM CYASAT MO HaMPSLKEHUIO
MbILWL,. Y CTPECCOYCTOYMBBIX OHO MPOXOAUT Yepe3 7 MUHYT, a Yy
CTPECCOYYBCTBUTESbHBIX Yepes 45 1 aaxe MOXET NPUBECTM K rmbenu.

CTpecco4vyBCTBUTENbHBIE XUBOTHbIE MMEKT Gonee BbICOKOE
copgepxaHnue Er, L, Hb, nokasaTtenb rematokpuTa n MeHbLUe coaep-
XaHune caxapa B KPOBMU.
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Msico cTpeccoyyBCTBUTENbHBIX XMBOTHBIX GriegHoe, MSrkoe,
BoasiHuctoe (PSE - msico) unm TemHoe, nrnoTHoe, cyxoe (DFE - ms-
co). Bce aTo cnepcteBme HapylleHuMsl, CKOPOCTM MocreybomHoro
pacnaga rnvkoreHa n obpasoBaHns MOJIOYHOW KMCNOThl B MbILLILLAX.

Mpn HopmanbHOM TeyeHun co3peBaHus (4epe3 6—10 yacoB)
MSICO JOMKHO ObITb CBETNO-PO30BOE, YNpyroe, codHoe. Takoe MsCco
obnagaeTt BbICOKOW CTOMKOCTbIO NMPWU XpaHeHUW, AONro yaepXuBaeT
BNary, meeT NpUATHbIA 3anax U MpaMOpPHbIN BUA.

PasnuyHble cTpeccopbl Bbi3bIBAOT B OPraHM3mMe CXOAHble OT-
BETHbIE peakunn — obLwmMin aganTauNoHHbIN CUHAPOM.

OTBeTHas peakums opraHusMa (aganTauMOHHbIA CUHOPOM)
npoTtekaet B 3 cTaguu:

I. Ctagua TpeBorn (Mobunmsaumm). ATa CTagusa KpaTkoBpe-
MeHHasa (6-48 yacos). BkniovaeT basy woka (aHrn. shock yaap) m
npotuBowoka. Ctagmsa woka kpaTkoBpemeHHas onutca 1-3 MuHy-
Tbl. B 3Ty cTagmio cHwxaeTcst pyHKUUSI pasnnyHbIX opraHoB. CHU-
)KaeTcs ypoOBEHb [MOKO3bl B KPOBW, OTMEYaeTCs MbllleyHas cria-
6ocTb, NagaeT TemnepaTtypa Tena. 3To CBSI3aHO C HeOCTaTOYHbIM
KONMMYeCTBOM TNIOKOKOPTUKOMAO0B B kposu. OBycnosneHa HeroTos-
HOCTbO OpraHvMama, He4OCTaTOYHOCTLIO AHEPreTUYECKMNX PECYPCOB.

$aza NpoOTUBOLLIOKA XapaKTepu3yeTcs YyCUNEeHHbIM BblaeneHu-
€M B KpOBb KaTexonamnHOB (ZodamuH, HopaapeHanvH, agpeHanu-
Ha) WM TNIOKOKOPTUKOMAOB (KOPTUKOCTEPOH, rMAPOKOPTU3OH). B pe-
3ynbTate NpPOVCXOAUT MOOMNM3aumsa SHEepPreTU4eckux pecypcoB op-
raHmama.

YcunuaeTca pacnag opraHM4eckux BellecTs (NnpeobnagaHve
KaTabonmnyeckMx NpoLeccoB), YTO MPUBOAUT K MOXYOEHUIO, CHMXE-
HWE NPOAYKTUBHOCTW.

MaMeHsieTCa kKapTHa KpOBMW.

OTtmevaeTcd nuMdo - 1 303UMHOMEHUS, NONMMOPdHOSAEP-
HbIN (HeNTpPOdUMbl) NenkoumTos (HenTpodunes).

MoBbiWaeTca NPOHULAEMOCTb KanunnsapoB, OTMeYaeTcs Kpo-
BOM3MUSIHUE B CMU3UCTON XENyAOYHO-KULLEYHOro Tpakra (4To BMo-
CnegcTBuM  nepexogut B £3Bbl). PasButue BocnanutenbHo-
HEKPOTMYECKNX NPOLECCOB.

Ecnu cTpeccop 04eHb CUNbHbLIA, TO XUBOTHOE MOXET normb-
HyTb B 3TOW CTAgUM Yepe3 HECKOSbKO YacoB, a €Cnv BbDKMBAET, TO
HauMHaeTcsa cneayowas gasa.

. Ctapna pe3nCcTeHTHOCTM (agantaumm) OIUTCA OT He-
CKOJbKUX YacoB [0 HECKOSbKUX Hedenb.

OTa cTagms pa3BMBaeTCs NpU NPOAOIHKUTENBHOCTU OENCTBUS
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cTpeccopa u xapakTepmusyeTcsl 3Ha4yMTeNnbHbIM YBENMYEHNEM MacChl
HaZAno4Ye4yHMKOB U ycuneHvem ux gyHkumn. MNpomcxoamt mobunmsa-
LUMsi 3HEpreTMyecKkMx pecypcoB (pacnaj XWpoB WM BbICBODOXOEHWE
XMPHBIX KMCINOT U3 >XMPOBOW TKaHM pacLuensfieHne rrvukoreHa u no-
CTYNSIEHNE B KPOBb [MHOKO3bl, YCUNTMBAETCS [TTIOKOHEOrEHE3).

YBenununBaeTcst obwas u cneumduyeckas pe3nCTEHTHOCTb
(yBenuumaeTcsa obpasoBaHue aHTUTEN).

YBenuumMBaeTcs KONMMYECTBO LIMPKYNMPYIOLLEN KPpOBU 1 apTe-
puansHoe JaBreHue.

MoBbiwaeTca TemnepaTypa Tena. YcunvueaeTcs Tennootaaya,
notootaeneHve. Hopmanunsyetca o6meH BelecTB. BoipaBHuBatoTCA
cOBUMM B romeoctase (HOpManu3yeTcsi COCTaB KpOBM, KONMYECTBO
NENKOLMTOB N KOPTUKONOB).

HaunHatoT npeobnagatb aHabonuyeckune npouecchl. Boccta-
HaBnMBaeTCHA Macca Terna u NpoayKTUBHOCTb.

Ecnu ctpeccop npekpaTun cBoe OeNCTBME, OpraHuam B 3Ty
cTagulo cnpaBnsgeTca ¢ HebnaronpusaTHbIMKM  MOCNEeACTBUAMU, WU
CTpecc 3akaH4MBaeTCs Ha 9TOW cTaaumu.

[ll. Crapusa ncroweHus.

HacTtynaet npu npopormkawwemMcss OENCTBUM CTPECCOPHbIX
aktopoB. [Mpyn aTOM aganTMBHas AEATENbHOCTb HaAMOYEYHMKOB
npekpaljaeTcs (MccsKaerT).

B aTy cTaguio oTmevaeTcs numdcoumnTos.

CHwxkaroTca 3anachl raukoreHa.

MoBbIWaeTcs B KPOBM KONIMYECTBO aMMHOKMCIOT (4TO cBUAEe-
TEnNbCTBYeT O pacnage OenkoB) U MOJIOYHOW KUCMOTbI. YBENM4YMBa-
€TCA MPOHULAEMOCTb Kanunnapos. B cnunsucton xenyaoyHo-
KMLLEYHOro TpakTa obpasyTcst KPOBOUIIUAHNS U A3BbI.

Hapywaetca obmeH BeulecTs. [Npouecchl katabonuama npe-
obnapatoT Hag npoueccamu aHabonuama. IHTEHCUMBHO MaeT pacnag
6enkoB 1 XnpoB. Pe3ko cHMxaeTcs xumBasa macca.

MoBbIwaeTca KPOBAHOE AaBneHne u Temneparypa tena.

Mpoucxogat HeobpaTuMble npouecchl B 0OMeHe BELLECTB, U
opraHuam normbaer.

Mpu3Haknm BO MHOroM HanoOMMWHAKOT NepPBOHAYarbHY CTafuio
TPEBOM, HO OHW PE3KO YCUNMBAIOTCS U MPUBOAAT K pasnnyHbIM ANC-
TPOPMYECKUM NOCNEACTBUSAM.

[axe He3HauuTenbHble, HEMPOOOIMKUTENbHbLIE CTPecchl (He
NpuBOSALLNE KO BTOPOM CTaguMu) Bbi3bIBAKOT HAMPs>KeHNEe 0OMEHHbIX
MpoLIeccoB, MOBbILLEHNE 3aTpaT 3HEpPruM Ha ctabunmsauuio pusno-
NIOrMYecKnx NpoLLeccoB (MoAAepKaHMe roMmeocTasa), YTo NPUBOANT K
YBEMMYEHMIO 3aTpaT KopMa Ha eAvHMLY NPOAYKLMN.
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Ha pencrteue cnabbix CTPeccopoB OpraHvM3m 3alluuiaeTcs
TOPMOXEHMEM, T.e. YMeHbLUaeTCs ero YyBCTBUTEIbHOCTb W opra-
HW3M NepecTaeT Ha HNX pearnposaTb.

CTpecc gencTByeT Ha OpraHuM3m TpeHepyloLle, Bbi3biBasi CO-
OTBETCTBYIOLLYIO MEPecTPorKy (YHKUUW, aKTUBU3UPYET 3alUUTHbIE
MEeXaHW3Mbl, T. €. OpPraHn3M CTaHOBMTCS Bonee yCTONYUBLIM.

Takas peakumsi NeXuUT B OCHOBE 3aKanvBaHWSA U MCNONb3yeT-
ca B NPOUNAKTUYECKNX LiensiX.

KnuHnyeckue npusHaku CTpeCccoBOW peakuun:

CHwxeHne unu notepsa annetuta. Mcnyr, 6ecnokoncTeo, no-
BblLLEHHas BO30YAMMOCTb, ABUraTenbHas akTMBHOCTb, MbleYHast
OpOXb (Tpemop), yJalleHHoe AbixaHue n cepguebrneHune, noBbIWeH-
Hag TemnepaTtypa, CHWXeHWe NPOAYKTUBHOCTU, BO3HUKHOBEHME Xe-
NYA0YHO-KMLLIEYHBIX pacCTPOWCTB (auapes).

Buoxmmunyeckne npmMsHaKm CTPECCOBON peakunm:

[MoBbilEHNe ypOBHS FIHOKOKOPTUMKOMAOB (MMAPOKOPTU3OHA
(M KopTM30M) M KOPTUKOCTEPOHA) B 2-4 pasa. YBenuyeHvwe agpe-
HanuHa Ha 50%.

YBenuunBaeTcs  KOMMYECTBO  NeVkouutoB  (nonmmopdus
HeunTpocdunos) B 1,4-1,5 pas, konuuectBo 6enka, y- rnobynunHoB,
FMOKO3bl. YBENMYMBAETCH KONMUYECTBO MOSIOYHOW, MMPOBMHOrpaj-
HOW KUCNOTbl. 303MHO (Ha 25%), numdoneHuns (Ha 50%) 1 moHone-
Hua (Ha 37%), 6asodunonenusa. HewnTtpodunes (nanovkosgepHbIx
Ha 70%, cermeHTOosAAepHbIX Ha 50%).

YBenuueHme coMaTuyecKnx KNeTok B MOMoke (B OeCATKM pas).

Tpuapa ctpecca:

1. YBenuyeHne maccbl Hano4ye4YHUKOB

2. ViHBontouust TUMyca, ceneseHkun 1 ap. MMMgonaHbIX OpraHoB.

3. BosHuKHOBEHME B XXenyake 1 12 NepCTHOM KULLIKE 3PO3UiA U S3B.

AHTUCTpeccoBble npenaparhbl:

1. Henponnervkun (rp. plege - yaap) nnm Henponentuku (rp.
leptos - nerkun) (ammuHasuH, ranonepuaon); JlekapcTBeHHble Belle-
CTBa, OKasbiBawLme ycrnokamsatowee aencrene Ha LUHC wn yctpa-
HSIOLWME CTpax, TPEBOry, HanpsXXeHue.

2. Ctpecc - npoTekTopbl: TpaHKBuUnu3aTopbl heHasenam, Ho-
3enam: CepatuBHble cpefcTBa (nat. sedatio ycnokoeHue) - nekap-
CTBEHHbIE BellecTBa, OKa3blBaloLLMe ycriokamBarllee AelcTBUE Ha
LIHC, cywiecTBeHHO He N3MeHsIst ee HopMarbHbIX YHKUMIA (Bpomu-
Obl, BanepuaHka, nycTbIPHUK);

3. ApanToreHbl (aKTUBUPYHOLUME HEPBHYID U 3HOOKPUHHYIO
CUCTEMY M NOBbILLIAKOLLLME 3aLUUTHLIE CUMbl OpraHn3ma K cTpeccy) —
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anbason, mMeTunypauun, aneyTepoKOKK, >KeHbLUeHb, Nnogbl JIMMOH-
HWKa 1 ap.

lMoBegeH4yeckas apanTauMs HanpaBfeHa Ha CcoxpaHeHue
XW3HU U peanuaauuio HEKOTOPbIX (PU3NONOrMYECKUX aKkToB:

1. MNutaHne (HaxoxaeHue, BbIOOpP, NOTpPebneHne num, Oxo-
Ta, nogKapaynvBaHue, 3anac nuwm v gap.).

2. 3awmTa oT HebnaronpuaTHbIX PaKTOPOB cpeabl (YKpbITUE)
n Bparos (6ercteo, NpaATaHbe U Ap.).

3. YnyduieHue cocTosiHus opraHmama (0TablX, COH, urpa).

B mexaHusme apgantauum Bepyllee 3HAYeHWE NPUHAANEXUT
rmnoTanamo-runogunsapHo-agpeHanoBon cucteme.

[HelictBne cTpeccopoB BOCMpUHUMAETCs nepudepudecknmm
peLenTopamu, OT KOTOPbIX MOCTYNakT MMMYNbCbl B KOpY 60nbLUMX
nonywapvi 1 HanpaensiloTca B rvnotanamyc (rge pacrnornoXeHbl
BbICLUME LEHTPbI BEFETAaTUBHOW MU S3HOOKPUHHOW CUCTEMBI).

B runotanamyce B OTBET Ha pasgpaxeHue BblaenseTcs
HelpoCceKpeT — PUNU3NHI PaKTOp KOPTUKONMOEPWH, KOTOPbIA CTUMY-
nupyet cuHTe3 n cekpeuunto AKTT runodursom. Yxe yepes 2 MUHYTHI
nocne genctens ctpeccopa koHueHTpaums AKTI pesko nosbiwaeT-
csa. NMopg genctemem AKTT B KpOBb BbIAENSAOTCS [MHOKOKOPTUKOUADI.
NaHc Cenbe HasBan 3Ty peakumio o6WMM aganTauMOHHbIM CUH-
AOpPOMOM.

M3 mmnotanamyca no CMMNaTMYeCKMM HEPBHbIM BOJIOKHaM
(4peBHBIN HepB) BO3OyXAeHME NepefaeTcsi B MO3rOBOE BELLECTBO
Haamno4Ye4YHVKOB B pesyrnbTaTe NpouCXoauT CUHTE3 N BblAeneHne Ka-
TEXONamMnHOB.

KaTtexonaMuHbl, BaXHeWMWwuMe perynaTopbl npucrnocobutenb-
HbIX peakuui:

1. JodamuH — npedllecTBEHHUK HOpadpeHanuHa u megua-
Top B LIHC.

2. HopappeHanuH — npeAllecTBEHHUK agpeHanvHa n megna-
Top B LUHC 1 cumnaTtnyeckon HEpBHOM CUCTEME.

3. AgpeHanuH — OCHOBHOW FOPMOH «TOPMOH TPEBOTM».
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PesyneTat

Ponb kaTexonamMuHoB.

ObecneunBaloT 3KCTPEHHYIO NepecTporky (DYHKUMA Hanpas-
MNEHHbIX Ha MoBblleHne paboTocnocobHOCTM OpraHM3mMa B Ype3Bbl-
YaWlHbIX YCrIOBUSX.

1. CtumynupytoT cekpeuuto AKTI 1 cnyxat ogHum 13 dakTo-
POB BKMNIOYAIOLWLMX KOPY HaAMOYeYHVKOB (T.€. agpeHanvH CTUMynu-
pyeT BblAerneHne rmoKOKOPTUKOMAOB).

2. MeTtabonnyeckass T.e. ycuneHvwe pacnaga [fMKoreHa Wu
yBenuyeHne cHabeHns opraHoB W TkaHeW rmoko3on (bbicTpo ycu-
nmBaloT 06MeHHble NpoLecchl).

3. YcunuealoT Mobrnmsaumio xvpa n3 XXMpoBoro Aeno u no-
BbILLAKT KOHLEHTPALMIO XMPHbIX KUCIOT B KPOBMU.

4. CTMMYNupYT CUHTE3 rMI0KO3bl U3 aMUHOKUCIIOT.

5. PaccnabnaiT myckynatypy GpOHXOB M ynydlakT feroy-
HYI0 BEHTUIIALMIO.

6. YBenuumBaloT 4acTOTy cepaeudHblX COKpalleHuin. Bbi3bl-
BalOT CyXXeHue nepudpepuydecknx apTepvon u nepepacnpegeneHue
KPOBM OT MEHEE XXM3HEHHOBaXHbIX K 6onee XM3HEeHHOBaXHbIM opra-
Ham. B pesynbTate pfgaBreHve KpOBUM B KPYMHbIX apTepusx
BO3pacTaer.

MoryT BbI3blBaTb COKPalLlEeHWe MbILL, KuLleYHuka — “menBe-
Xbs” BoNnesHsb.
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Pornb rnokokopTUMKONAOB.

OCHOBHbBIMU TMIOKOKOPTUKOMAAMU SBMNSAIOTCS KOPTUKOCTEPOH
(akTMBHOCTbL Bbile cOOTBETCTBEHHO Ha 30 1 60%) rmapoOKOPTU3OH
(kopTu3on, 17-rMapOOKCUKOPTUKOCTEPOH) MU KOPTU3OH — MNpPOAYKT
obmMeHa ropMOHOB.

[ NtoKOKOPTUKOMALI OENCTBYIOT KaTabonuMyeckn — ycunuearoT
pacnag 6enkoB B TKaHsiX, a obpasyoLimecs aMMHOKUCIIOTbI UCMOSb-
3yl0TCA AN rMioKOHeoreHesa.

MoBununaytoT Xupbl U3 geno (NOAKOXHOW KneTtyaTku) U noBbl-
LIAOT CoAepXXaHMe BbICLLMX XUPHbIX KUCIOT B KPOBW.

YBenuuMBalT YpOBEHb [THOKO3bl B KPOBU U yBENUYMBAIOT 3a-
nacbl rMMKOreHa B Ne4YeHn 1 MblllLax.

B noBcegHEBHOW XM3HWM 4erioBek ucnonb3yeT He Gonee 35%
BO3MOXXHOCTEN OpraH1M3ma, a B 3KCTpeMarbHbIX cutyaumsx oo 50-65%.

Tema: dTonorus

Aronorua (rp. ethos xapaktep, HpaB, NOBedEeHME) Hayka O
NoBEeAEHMUN XUBOTHbBIX (O B3aMMOOTHOLLEHMW OpraHu3ma co cpefown
obuTaHus).

Mo noBeAeHMEM XMBOTHbLIX NMOHUMAIOT ABUraTEmNbHYO akTUB-
HOCTb, HeobxoaMMyl0 ANS CBSA3M C BHELIHEeW Cpedon u agantauun
opraHmama.

OTtonorus BkntoyaeT B cebs pasnuyHbie Hayku: Guonoruio, 30-
Onoruio, reHEeTUKy, 300MCUXONOrnI0, (PU3NOMIOTUIO.

MNpeomeTom husnonormyecknx nccrnegoBaHnn B 9TONOMN SB-
nsetca udydyeHne opM MOBEOEHMSI XMBOTHbIX U MEXaHW3MOB WX
dopMnpoBaHMSI.

3HayeHne aTonorunu:

1. PaspaboTka 3KOHOMWYHbIX, aAeKBaTHbIX XXMBOTHBIM YCIIO-
BN CoaepKaHus1.

2. Pa3paboTka HOBbIX TEXHOMOrMN cnocobcTByOWMX Gornee
MOMHOW peanu3aummn reHeTNYecKkn 3anoXeHHOro noTeHunana.

3. lMpodwmnaktnka ©GonesHen, BbI3bIBAEMbIX HapyLeHVeM
aganTauuoHHOTO NOBEAEHUS XKUBOTHbIX.

4. PagpaboTka npMemoB MHAMBWUAYaNbHOrO BOCNUTaHUSA, Tpe-
HWPOBKMN 1 OPECCUPOBKM.

5. ®opmupoBaHue rpynn (ctaga) yoobHbIX AN aKcnnyatauum
B COBPEMEHHbIX YCNOBUSAX XNBOTHOBOACTBA.

6. lMo3BonseTr oTbMpaTb XUBOTHLIX OTBEYAKLLIMX TEXHOSOrM-
YeckMM TpeboBaHMAM MO TEMMNEPAMEHTY, CTPECCOYCTONYMBOCTM.

7. ToBbilWeHe MPOU3BOAUTENBHOCTU Tpyda, CHWXEHWe Mo-
Tepb NPOAYKLMU, COXPAHEHME 300POBbS XUBOTHbLIX.
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C nepexoaom XMBOTHOBOACTBA Ha MPOMbILISIEHHYIO OCHOBY
N3MEHWUITUCb YCINOBUS COOEPXKAHUSA N KOPMITEHUS XKUBOTHbIX.

PaHHUA OTbeM, 4acTble TPaHCNOPTUPOBKK, (OpMMpPOBaHME
rpynn u nNeperpynnupoBKKW, OrpaHNYeHHOe OBWMXEHWE, TMMOANHAMKS,
npoBefeHne MacCoOBLIX BETEPUHAPHO-NPOMUNAKTUYECKMX MEPONpPU-
SATUIA, BbICOKAs KOHLIEHTPALMS >XMBOTHbIX, MCKYCCTBEHHOE OCBELLE-
HWe, HOBble TEXHOMOIMYECKNE peXnMbl 1 Op.

B cBs13M C 4eM, BO3HUKITO psig 300TEXHUYECKUX U BETEepUHap-
HbIX npobnem. MNpuMeHeHne Hay4HbIX UCCneaoBaHM O NoBedeHUU
XXUBOTHbIX MO3BOSIUT 3HAYUTENBHO CHU3WUTb 3TU HeraTuBHbIE (CTpec-
COpHblE) BO3OEWCTBUS Ha OpPraHW3M M MNOBbICUTb MPOAYKTUBHOCTb
YKUBOTHbIX.

MeToabl U3y4eHNs1 ATONOMNN XKUBOTHBIX:

1. HabnogeHve 3a noBedeHNEM KUBOTHbIX B OObIYHbIX, €CTe-
CTBEHHbIX YCMOBUSIX 00UTaHWs. Perncrtpauusi BHELLHUX MPOSIBNEHWN
NoBeaeHYECKNX peakLmin, XPOHOMETPaX, KMHO U (hoTOCHEMKA.

2. Pagnotenemetpudeckuin meton. Bxuenewue (nnn) npu-
KpenneHne AaT4MKOB C LEeNb permctpauum Ux MecTOHaxOoXOeHWs,
nyTen murpauumn, u3nonornyeckux nokasarenen n 1.40. 3ToT MeToq
No3BONsieT CKPbITO HAbMIO4AaTL 33 XXMBOTHBIMU.

3. Metopg usyyeHuns tunos BH[ (T.e. cBA3b noBeaeHus ¢ WH-
anBuayanbHbIMU OCOOEHHOCTAMM XXMBOTHBIX).

4. MeTop YCNoOBHbIX pednekcoB Ans U3y4YeHUs MEXaHU3MOB
aganTaunm XMBOTHBIX K BHELLHMM YCMOBUSIM.

5. ®usnonornyeckne n dbMoxmmumyeckue metoabl. Ona usyde-
HWUS1 YPOBHS MPUCMOCOOMTENBHBIX PeakLuMin MPUMEHSIOT SMeKTpoKap-
avorpacduio, onpeaensitoT ypoBeHb FOPMOHOB HaAMOYEYHNKOB U OC-
HOBHbIE MOKa3aTenu romeocTasa.

CnoxHble hopMbl NOBEAEHMS NPeACcTaBnsioT cO6ON COBOKYIM-
HOCTb YCMOBHbIX N 6e3ycrnoBHbIX pednekcoB. Bce dopmbl noBepe-
HUS BKIOYalT B ceba HacneacTBeHHble (MHCTUHKTUBHBIE) peakuunm
1 npuobpeTeHHble B pesynbTate cO6CTBEHHOrO OnbITa.

PasnuuyaloT cneaytolime OCHOBHblE (OOPMbl NOBEAEHUS: MU-
LeBoe, 06OPOHUTENBHOE, TPYNMNoBoe (couuarnbHOe), NosioBoe, Ma-
TEPUHCKOe, KOM(OPTHOE, UCCcrneaoBaTenbCKoe, UrPoBoe (Y MOIoa-
HsIKa) U nogpaxaTternsHoe.

1. TMuuweBoe noBeaeHne BkNoYaeT B cebs BbIGOp M npuem
kopma. lNuweBoe noBeaeHUe NpPosiBNSieTCs HeNocpeaCcTBEHHO nocre
poXaeHus. Y HOBOPOXAEHHbLIX MIeKonuTarwmx nposiBnsieTcss bes-
YCIOBHbIN cocaTenbHbIn pednekc. [eTeHblln TAHYTCA K BbIMEHN U
aKTMBHO COCYT MOJOKO. PasgpaxuTenem atoro pedrekca siBNaeTcs
Tennasi NoBepPXHOCTb BbIMEHU, OOOHSIHME, 3peHue.
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MuileBble pednekcbl onpeaensaT KOMMYecTBo U COCTas No-
efaemoro kopma. Ha nactbuiie unBoTHble n3bupatensHo noegatot
Te WM WHble pacTeHus. lMpumeHeHne GpMKETVPOBAHHBLIX KOPMOB
YAOBHO C TEXHOMOrMYecKoM TOYKWM 3PEHWS, OJHAKO, XBayHble Cbe-
0aloT UX B MEeHbLUNX KonmyecTsax. [pn 3TOM cokpaLLaeTCcs )XBayHbIN
nepuon. dopmMupoBaHve NULEBOro NOBEAEHNS NPOUCXOANT B Teve-
HVE BCEW XXN3HMW.

2. ObopoHuTenbHoe nosedeHve. Pas3nuyaloT akTUBHYK Wt
naccuBHYl0O OBOpOHUTENbHYIO peakumto. [laccuBHas BKkmO4YaeT
HaCTOPOXXEHHOCTbL, 6ercTeo, NpsitaHbe, HEMOABMXHOCTb. AKTUBHAas —
HanageHue, arpeccus.

Jlowaan He XOTAT 3ax04uTb B CTAHOK, BarOH, MEHSETCS no3a,
NOSIOXXEHME rofoBbl, yuwen, Mbiwy,. Jlowaagn gblipkatoT, pXyT. bbikn
N30aloT NPUINYLLIEHHbLIN pEB.

3. 'pynnoBoe (counanbHoe) noBeaeHwe. BHyTpu rpynn vy
XMBOTHbIX YCTaHaBNMBaeTCs ornpefefieHHble B3auMOOTHOLLEHNS,
OCHOBaHHble Ha 3aKkOHax AOMWHUPOBAHMSI.

Nio6as rpynna >KMBOTHbLIX NpeacTaBnseT cobor He NPOCTO COBO-
KYMHOCTb OTAEMNbHbIX 0COBEN, a LIeNTOCTHYIO CTPYKTYPY — COOBLLIECTBO.

B ycnoBusx npuBA3HOro cogepXaHus unn B MariouMMCrEHHbIX
rpynnax rpynnoBoe noBedeHue He umeeT Bonblioro 3HadveHus. B
rpynne n3 20 n 6one XMBOTHbIX BHayane npoucxXoauT 3HAaKOMCTBO
mMexagy ocobsiMu, a 3aTemM BO3HWUKaKT KOHQIMKTbI 1 COMEPHUYECTBO
(3a nyywee MecTo y KOPMYLLKW, NMOWIKN, MECTO ANA OTAbIXa U T.4.).
B pesynbTate KOHNWMKTOB BbISBASAIOTCS 0CobWM Gonee BbICOKOro
paHra (Boxaku, nuaepbl) n 6ornee HU3KOro paHra (MOAYMHEHHbIE) T.€.
yCTaHaBnMBaeTcs couunanbHas wuepapxus (cuctema nogvYUMHeHus -
OOMVHUPOBAaHWSA), KOTOpas COXpaHseTCs [OCTaTOMHO ASfUTErNbHOe
BpeMsi 1 B COOOLLECTBE HaNaXvBalTCS MUPHbIE OTHOLUEHUSA Mpu
3TOM KaX[o€ >XMBOTHOE 3aHNMAaET CBOIO HULLY.

>KnBOTHOE HM3KOro paHra HuKorga He noJondeT K KOpMyLUKe
nepBbIM, He NHKET Ha camoe yaobHoe mecTo. IMpu HapyLweHun gocTa-
TOYHO YrPOXatoLLIEro ecTa CO CTOPOHbI XXMBOTHOIO BbICLLETO paHra.

B rpynne nmetotcst KpOMe MOOQYUHEHHBIX W KOHTAKTHbIE >KUBOT-
Hble, KOTOpbIE CTapalTCs MUPHO YXXMBATLCA (TPYTCH, 0OnMU3bIBatoT).

MHanddepeHTHbIE XUBOTHBIE, KOTOpbIE He BoproTca 3a nu-
[EePCTBO, HO U He BOSITCA BbICOKO PaHroBbIX XKMBOTHbIX.

M3MeHeHus coumarnbHbIX PaHroB B rpynne BO3MOXHbI NpW 3a-
6oneBaHuv nugepa unu ocnabesaHuu.

Mpn BBEAEHUN B rpyrnny HOBbLIX XXMBOTHbLIX BO3HMKAIOT CTbIYKM
1 apaku. [lpaynvMBocTb Bo3pacTaeT npu HeGNaronpuATHBIX YCIIOBUAX
cogepkaHus, 60MbLLIOM KONMYECTBE XXUBOTHbIX B rpynne.
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KOHMNUKTHBIE CUTyauun paspellarTca 4depes3 Apaku, u4To
NPMBOANT K TPABMUPOBAHUIO U CHDKEHWUIO NMPOAYKTUBHOCTU (OBbIYHO
BbICOKOMPOAYKTUBHbIX, CMOKOMHBIX XUBOTHbIX). OpaynuBblX, arpec-
CMBHbIX >XVMBOTHbIX BblOpakoBbIBaloT. HexenaTenbHa yacTtasi nepe-
rpynnmMpoBka n 6onblioe KonmyecTBo XUBOTHbIX B rpynne (KPC 20-
25, cBuHen go 20).

4. TMonoBoe MNOBeAEeHME HayYMHaeT MNpPOSBMATbCA B MNepuosg
nonoBoro co3peBaHusl. BbiCOKMIN ypoBEHb MOMOBLIX FOPMOHOB CMO-
cobcTBYET NposBNEHNO NONOBbIX pedrnekcos. [NosBngaeTcs nHTepec
K NpOTMBOMOMNOXHOMY nony. XXMBOTHbIe CTAHOBATCS fnerkoso3dyau-
MbIMUW, APAYNMBBLIMU, CHUXaeTcs anneTuT. C MOMeHTa NosfioBoro co-
3peBaHns XXUBOTHbIX COAepXaT pasgenbHO no nony (Tendar 6-8, xe-
pebaT 16-18, nopocaT 5-8 mecaues.).

lMonoBoe noBefeHwWe BKMKOYAET MOMCK M BbIOOp napTHepa,
O6opbby 3a ob6nagaHve, yxaxvBaHue, MNPOSIBIIEHWE MOMOBbLIX pe-
dnekcoB, HanpaBMEHHbIX Ha BOCNPOU3BEAEHNE.

B nepuoa nonoBon OXOTbl camubl U CaMK/ BbIAENSAOT crneyu-
dmyeckre NonoBble rOpMOoHbl — (PEPOMOHbI, KOTOPbIE YNaBNMBakTCS
opraHamun OBOHAHUA Ha OOMbLIOM PacCTOSTHUM U CTUMYIUPYIOT Mo-
NoBOe noBeAgeHue.

B nepvog pasMHOXeHus nonosble pedriekcbl pe3ko MeHSAT
BCe OCTanbHble NoBedeHYeckMe peakumun (TepseTcs YyBCTBO CaMo-
COXpaHEHUS, CHUXKaeTCsa anneTuT, yCunmBaeTcs arpeCCUBHOCTD).

5. MarepuHCcKoe nnn poautenbckoe NoBedeHne HanpaBneHo
Ha coxpaHeHue, BblpallMBaHne n obyyeHne notomcTea. bepemeH-
Hbl€ XXMBOTHbIE M30eratT KOHTakTa ¢ ApyrMMu XMBOTHbIMU. OHKM 60-
nee CrnokomnHble, MHOrO oTAbIXalT. 3a 2-3 AHS 40 poAoB OHU yXOaAaT
n3 ctaga, npsaAYvyTcs, roToBAT MecTO. [py NpMBSI3HOM coAepXaHun
cnepyeT pasMeLlaTth XUBOTHbLIX B MHOUBMAYANbHbIX CTOWMAX.

MaTepuHCKMEe MHCTUHKTbI BKITHOYaoT 00nm3biBaHne (FOPMOHbI
C ocTaTkaMu NMnoAHbIX BOA CMOCOOCTBYIOT OTAENEHWo nocrnena),
Maccax Tena, MOMOLLb B MOAHATUN HA HOTU U OTbICKMBaHUE BbIMEHM,
oxpaHy. MaTb 3anomMuHaeT BMA M 3anax CBOero geTeHbiwa. PaHHWIA
OTbeM (4Yepes3 2-3 OHS) B MOJTIOYHOM >XMBOTHOBOLCTBE He Xenarte-
neH. HoBble TeXHOMOrMN coaepxaHns npegycMaTpuBatoT MCNONb30-
BaHue kopoB kopmuney, (10 gHen aepxaT TeneHka ¢ MaTepblo, a 3a-
Tem 3-4 TeneHka K KOPoOBE CO CMOKOMHLIM HPaBOM M XOPOLLO pa3Bu-
TbIMW MaTEPUHCKUMUN MHCTUHKTaMM).

6. KomcopTHOE unn romeocratnyeckoe noBedeHVe BKITHO-
YaeT NoBefeHYECKNE ABUraTeribHble peakuun, HanpablieHHble Ha
co3paHve gnsa cebs 6naronpuATHBIX BHELUHMX YCIOBUIA CYLLECTBO-
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BaHuA (BbIOOp MecTa Ans OTAblXa, COMHEeYHOe MEeCTO, TeHb, Ccyxas,
MSArkas NOBEpPXHOCTb, yAoOHasa nos3a, KynaHve B BoAe, BansiHue B
necke, obnu3blBaHWe, MOYeCbiBaHNe, MoJAepXKaHue 4YUCTOTbl B
cTounne — MoyencnyckaHue n gedekaums B O4HOM MecTe U T.4.).

"lomeocTaTnyeckoe NoBeAeHNe HanpaBneHo Ha noaaepxaHue
MOCTOSIHCTBA BHYTPEHHeW cpedbl (MoyeucnyckaHve, Aedekauns,
noegaHve Tex KOPMOB, KOTOpble codepxaT Heobxooumble nuTa-
TenbHble BeLecTBa).

7. WccnepoBaTtenbckoe MNoBefeHWe MO3BONAeT u3dyvaTb U
OLeHVBaTb OKpyxatoLlyto cpeay. XKuBoTHoe ocMmaTtpuBaeT, OBHIOXK-
BaeT, 06nu3biBaeT 1 nepesopavMBaeT npegmeTbl, 3axBaTblBaeT WX
3ybamu.

8. UrpoBoe nposBnseTcs y XMBOTHbIX Yepe3 2-3 Hegenu no-
crne poxaeHus. XXMBOTHbIE COBepLUaloT peskue OBMKEeHWs, MoAcKa-
kmBatoT, 6eratoT, 6ogaroTcs, TPYTCA ronoBaMm U T. 4.

9. MNMoppaxaTenbHOe MOMOAHSK NogpaxaeT, konupyeT nose-
AeHne matepu. Bapocrnblie KonmpyloT noBeAeHNe ApYrux XUBOTHbIX.

lMoBeaeHWe XMBOTHbIX BKMOYaET BPOXAEHHbIE (hOpMbl (BUAO-
Bbl€) U MPUOBPETEHHbIN XU3HEHHbIV OMNbIT.

BpoxaeHHble hopmbl NoBeAeHWs (MHCTUHKTUBHbIE) FeHeTu-
YecKM 3anporpammupoBaHbl U ANS UX NPOSIBNEHUS HE HYXHO creuu-
anbHOro obyyeHus.

Ha pasnuuHbiXx 3Tanax 3BoOMlOUUWM BbIAENAT criegylolime
BpPOXOEHHbIE (aganTUBHbIE) peakunu.

1. Takcucbl — npocTtenwas dopma noBeaeHUs, onpeaensio-
LLas B3anMoencTBne opraHmama co cpeaion.

2. Pednekc — 6e3ycrnoBHO-pednekTopHas peakums.

3. UHcTuHKT (nat. instinctus noByxaeHune) komnnekc 6e3-
YCINOBHbIX pedeKkcos.

MHCTUHKT cnoxHas noBefeHYecKkas peakumsi, CBOMCTBEHHas
AaHHOMY BMAY XMBOTHbIX W Mepeparowascs no Hacneactsy. WH-
CTUHKT — NPOAYKT €CTeCTBEHHOro oTbopa 1 HanpaBfeH Ha CoXpaHe-
HVMe 1 BOCNPOM3BOACTBO BMAa (T.€. HOCMT aganTuBHbIV XapakTtep).

Bce dopmbl noBegeHus (nuiiesoe, poauTenbCckoe, NOMoBoe,
urposoe u ap.) 6as3mpyoTca Ha MHCTUHKTUBHOW OedTenbHoCTU. Kax-
Obl MHCTUHKT BKITtoYaeT B cebs 6onee NnpocTbie MHCTUHKTHI.

Bce dopMbl noBefeHus ABMAIOTCH pes3ynbTaToM B3aMMoaen-
CTBMSA FeHeTUYEeCKM 3anporpaMMypoBaHHbIX peakuui n cpeabl obu-
TaHWs. He Bce KOLWKM NOBAT Mblwen. KoTaTa AOMmKHbI YBUAETb, Kak
3TO Aenaet MaTb.

Y nMHKyOaTOpCKUX Kyp MC4e3aeT, CO BpeMEHEM, UHCTUHKT Hacu-
XVBaHUS AnL. Y HEKOTOPbIX NTULL UCHE3AET UHCTUHKT MUrpauuu.
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B peanusaumm MHCTUHKTOB BaXkHasi pofib MPUHAONIEXUT rMno-
Tanamycy n nMmMbu4eckomn cucTeme.

lMoBegeH4YeckMe peakumMm HOCAT aganTuMBHbIA (Npucnocobu-
TenNbHbIA) XapakTep, T.e. CNOCOOCTBYIOT MOAAEPKAHUIO roMeocTasa
N noaaepXaHnio OCHOBHbBIX (M3MONOrMYecknx pyHKLMNA.

K BpoxxaeHHbIM chopMam noBedeHns OTHOCATCA amouun (Boc-
TOpr, CTpax, rHeB M T.4.), KOTOpble COMPOBOXAAKTCHA TUMUYHLIMM
ABuraTenbHbIMU peakunamu (MMMUKOW, rofilocoM u ap.).

MprobpeTeHHble hOpPMbI MOBEAEHUS, T.€. MHOMBUAOYAlbHbIE
cknagblBatoTcs U3 06yHEHMS N MbILLMIEHUS.

O6yyeHune — cdopmMMpoBaHME MOBELEHUS XMBOTHOMO B MpO-
uecce uHAMBUMAOyanbHoro pas3sutusi. OcHoBHasi porfib B 0OYyYeHuM
NPVHaANeXnNT OKpyXXatoLlen cpeae.

B npouecce 0by4eHus Y XKMBOTHbIX BO3HUKAIOT 1 3aKPENIAIOT-
Csl HoBble ycrnoBHble pednekcbl. Hanpumep, npu 6okcoBom copep-
XXaHuM BblpabaTbiBaloTCa pediniekcbl Ha Wym Kopmopasgatymka. K
MEeCTy pasgadnM KOPMOB MOAXOAST MEPBbIMU 3[0POBbIE XKMBOTHbIE
Gonee BbICOKUX paHroB (6onbHble, ocnabneHHble XUBOTHbIE U Bo-
riee HU3KUX PaHroB OTTECHSIIOTCS).

Mpn rpybom obpaiieHun (nobowm, Kpukn) ocobeHHO BO Bpems
KOPMIEHMSI UNN OOEHUST Y XMBOTHbIX BblpabaTbiBalOTCs OTpuuaTesb-
Hble YCIOBHbIE pedirieKebl, YTO BEAET K CHUXKEHNIO MPOAYKTUBHOCTU.

UMnNpUHTUHSr (3aneyaTtneHune) - ogHa u3 bopM paHHen namsaTu,
pa3HOBUAHOCTb 00y4YeHMs. UIMNPUHTUHT 3anevaTieHne, 3anomMmmHaHue
OKpyXalLWwux npeameToB unu obctaHoBkM. OObIMHO 3anevaTneHve
OCYLLLECTBNSETCS B paHHEM AETCTBE M MOXET NPOU30NTU TOJNBKO B Te-
YeHue cneumanbHOro YyBCTBUTENBHOIO Nepuoaa, a, ecnu aToT nepu-
op 6yneT ynyueH, B 6onee No3gHNe CPOKU OHO YXKe He OCYLLECTBUT-
cs. Knaccuueckuin npumep 3anedatneHns — oopMMpoBaHUE peakumu
crneaoBaHMs 3a MaTepbio y NTEHLIOB BbIBO,EI,KOBI?IX nTuu,

B ¥ " ¥

Puc. 161. SBnieHne UMMPUHTUHIA y YTAT
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Cama no cebe peakuusi aTa BpOXAEHHasi, HO B TeyeHue nep-
BbIX YaCOB MOCMe BbINYNMeHMa Monoable NTULbI OOMKHbI «3aneyart-
neTb» 0bnuk matepu. Ecnn B 3TOT nepuoa ytata He yBMOAT YTKK, TO
BnocrneacTeun 6yayT ee 6osaTbCA. Ecnu ke B 9TOT nepuopa Ha rnasa
YyTEeHKy nonagjaeTt Kakow-HWOyAb ABMXYLIMWACA npegmeT, Hanpumep
pyTOONBHBIN MSAY UK UrpyLLeYHas MalluuHa, TO OH HauMHaeT pearu-
poBaTb Ha HEro Kak Ha CBOKO MaTb W1 BCIOAY CNefoBaThb 3a HUM.

Y kopoB 1 nowagev UMNPUHTUHT NO OTHOLUEHUIO K AETEeHbI-
Wwam passuT cnabo, 1 OHW NPVHMMAIOT Ha BOCMUTaHWE YyXunX geTe-
Hblwen. NMokopmue 1 06nM3aB geTeHblla, OHW CHUTAKOT €ro CBOUMMU.
Ha aTtom ocHOBaHO BbipaluMBaHue rpynnbl Tensat (kepebAt) nog
KOHTpOneM OgHOW KOpOBbl (KOBbIMbI).

VIMNPUHTUHT nMeeT Gonbluoe 3HaveHwe npu rpynnoBoM CO-
aepxaHun. Kaxgoe XMBOTHOE B rpynne 3anoMuHaeT APYrMX XUBOT-
HbIX 1 MX paHr (ocHoBa 6ECKOHMNKTHOrO NOBEAEHWS).

MoppaxaHue — popma 0byyeHms. MonogHak nogpaxaeTt ma-
TEpU UNN OpPYrUM XMBOTHBIM M TeM camblM obyyaeTcs npasBunam
noBeAeHWs B rpynne.

Urposas popma nosegeHMst CO CBEPCTHUKaMM UM B3POCHbI-
MW XMBOTHBLIMW NO3BONSET OoTpabaTbiBaTh 3NeMEHTbLI B3pOCMOro no-
BefeHus (oxoTta, 3awmTta u ap.). [peccrpoBka cobak NpouMcxoauT
nydwe, ecnu Ha nnowiaake nMmetoTcs gpyrme obyveHHble cobaku.

MHcanT (03apeHne) unu anemMeHTapHas paccygoyHas ges-
TENbHOCTb — MPOSIBNIEHNE Y XMBOTHbIX ONpeAeneHHbIX nosegeHye-
CKnx peakuun 6e3 npepBaputenbHbix Npobd um owmbok. XKusoTHoe
MOHMMaeT OTHOLUEHME MeXAy CTUMYyMNaMu UM COObITUAMU U Yy HEro
BO3HMKaeT HoBas peakuusi. XXMBOTHOe ynaenuealT MpocTenine
aMnupu4eckne 3akoHbl (MpuobpeTeHHble B XoAe COBCTBEHHOIO OMbl-
Ta) CBA3aHHbIE C SABMEHMAMU U NpeaMeTaMu OKpyXatollen cpedbl u
CNoCcobBHbI NCMOMBb30BaTh 3TO B CBOEM NOBEAEHUN.

MHOrne >1BOTHbIE MPU TSXKENbIX PAHEHWUSIX OOBEPSAIT Yerno-
BEKY OKa3blBaTb MM NneyebHyo nomollb. PaHeHas nocuxa cama no-
goLuna K nrogam 1 no3sonuna okasatb cebe nomoLp.

>KnBoTHble cnocobHbl ynaBnvMBaTb HaABWraloLLYyOCH onac-
HOCTb, T.e. MOTyT MpPOrHO3MpoBaTb, NpeaBuaeTb katacTtpody. Bo
BpeMs LyHaMu BCE >XMBOTHbIE (KOLLKW, coBakm) ywnu 13 30Hbl 3a-
TOMMEeHMs.

PaccynouHas gestenbHOCTb CKNaabiBaeTcs U3:

1. Bocnpusatue vHpopMauum CEHCOpPHbIMWM OTAenamu Kopbl
GonbLUMX MONYLAPUA N aHANMTUYECKON PYHKUMMN MO3ra.

2. OT16op Hanbonee cywecTBEHHON MHOPMALMN — CUHTETU-
Yeckas pyHKUMA Mo3ra.
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3. lpuHATME pelleHus T.e. ageKBaTHOIO B JAHHOMW cUTyauuu
noBefeHus.

Takum obpa3om, NoBeAeHME XNBOTHBIX CKINaablBAETCS M3:

1. BpoXaeHHbIX pOpPM (MHCTMHKTOB).

2. TpunobpeTeHHbIX hopm Ha HGa3e ycroBHbIX pedrekcoB.

3. Paccyno4yHoun geatensHOCTU.

MoBeneHue dopmmpyeTcss Ha OCHOBE HacneacTBEHHOCTU WU
YCIOBWUI BHELLHEN cpebl.

Hanbonee npoyHble HACNeACTBEHHO 3aKpenneHHble MHCTUHK-
Thbl, a 6onee n3meH4YnBbIE NPUOBPETEHHBIE peakuuu.

HacnepncteeHHble dakTopbl onpenensioT Te opmbl noseae-
HWS, KOoTopble 6a3npyloTca Ha 6e3yCnoBHbIX pedrekcax.

YcnoBuii OKpyXaloLwen cpefbl OKasbliBaloT BNMUSHWE Ha NoBe-
JeHune, HanpaBneHHOe Ha yAOBEeTBOPeHME BMonornyecknx notpeod-
HOCTEN XXUBOTHOTO.

B npouecce ogomallHWBaHWS HEKOTOPblE WMHCTUHKTbI MOTyT
ncyesatb (MUrpauusi, HaCcXMBaHue WL, MpU KNETOYHOM codepxa-
HWUM 1 gp.).

KnBoTHble pasHoro Tuna BH[ no-pa3sHomy nposiBnsioT cebs B
OAMHAKOBbIX CUTyauusix. Jlngep umeet CuMbHbIN, YPaBHOBELLEHHbIN
TWN, @ XXUBOTHbIE HU3LINX paHroB — cnabei Tun BHA.

Ot Tuna BH[ 3aBucuT GbICTpOTa BIPAabOTKM M MPOYHOCTL 3a-
KpenneHus YyCnoBHbIX pedrekcoB, OUMHAMWUYECKUA CTepeoTu,
YCTOMYMBOCTb K HEONAronpusiTHeIM YCIOBUSAM.

Ce30HHblIe M3MeHeHNs1 (OCBELLLEHHOCTb, TemMmnepaTypa, Hanu-
YMe M cocTaB KOPMOB M Ap.), CMEHA COAEepXXaHUsA OKa3blBalOT BIUS-
HME Ha MOBTOPSEMOCTb (HM3MONOrMYECKMX MNPOLIECCOB (PEenpoaykK-
TUBHbIX (PYHKLMI), CE30HHBIX PUTMOB.

MpoJoMmKNTENBHOCTL CBETOBOIO [HS, YepedoBaHVWE CHa U
6oapcTBOBaHMA (POPMUPYIOT CYTOYHBIV pUTM noBegeHus. dopmumpo-
BaHME CYTOYHOrO0 pUTMa 3aBMCUT TakK XXe OT pacnopsigka OHA, KpaT-
HOCTU KOpMIIEHUS, JoeHua u gp. B nTuueBoacTBE MCKYCCTBEHHOE
yBENMYEHNe NMPOLOIMKUTENBHOCTU CBETOBOMO AHA MPOAMNEBAET LMK
ANLEeKnagKu.

®dusmnonormyeckoe cocTosiHue (ronof, cbITOCTb, GepemeH-
HOCTb, DONEe3Hn, ycTanocTb U T.4.) TaK e OKasblBalT BNUSIHUE HA
noBeAeHNe XNBOTHbIX.

Tema: AHanusaTopbl

PeuenTop - cnoxHoe obpa3oBaHue, cocTosIme M3 (HEPBHbIX
OKOHYaHWIN) AeHOPUTOB YyBCTBUTENbHbLIX HEMPOHOB MNWU cneuuanu-
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3MPOBaHHbIX KNEeTOoK obecneynBaoT NpeBpaLleHne SHeprum pasgpa-
XUTens B HEPBHbIN NMMNYIILC.

B HekoTOpbIX peuentopax (BKYCOBbIX U CRYXOBbIX) pa3apa-
Xutenb HenocpeacTBEHHO BOCMPUHMMAaETCA crneunanu3npoBaHHbI-
MU KneTkamu (MnNu BUAOM3MEHEHHBIMU HEPBHBLIMU KNeTkamu ceT4yar-
KW), KOTOPbIE HE FrEHEPUPYIOT HEPBHBLIX UMMYMbCOB, a AEWUCTBYIOT Ha
WHHEPBUPYIOLLME UX HEPBHblE OKOHYaHWS, U3MEHSAS CeKpeuutio Me-
avaropa.

Mo nonoxeHuto pa3nuyaroT BHYTPEHHUE (MHTepoLenTopbl) U
BHELLUHME (3KCTepopeLenTopbl) peLenTopbl.

BHyTpeHHMe peuenTopbl pacrnonoXeHbl BO BHYTPEHHUX opra-
Hax WU BOCTMPUHMMAIOT BHYTPEHHUE CTUMYMbI (Hanpumep, MHopMaumio
O COCTOSIHUM BHYTPEHHEN Cpefbl OpPraHn3ma) O COCTOSIHUN BHYTPEHHMX
OpraHoB (BUCLIEpPOpPELenToOpPbI), a TakKe O MOMOXEHUN N OBMKEHUN
Tena v oTAenbHbIX ero YacTer B NPOCTpaHCTBe (BecTubynopeuenTto-
pbl 1 nponpuouenTopbl). MponpuopeuenTopbl - peLenTopbl onop-
HO-OBWraTenbHOro annapara, no3Bonglline onpeaennTb, Hanpsxe-
HME N CTEMEeHb PaCTSHXKEHUS MbILL, U CYXOXUIUA. FABNSIOTCA pasHo-
BMOHOCTBIO MHTepopeuenTopos. K nponpuouentopaMm OTHOCHAT, NOMU-
MO CBOBOAHBIX HEPBHbLIX OKOHYaHWN, Takke MbIEYHble BepeTeHa,
Tenbua [onbokn, COCPEAOTONEHHbIE B CYXOXMUNUsX, 1 Tenbua lMadu-
HW, pacnornoXeHHble B hacLUsiX, CyXOXMINNAX, CBA3KaX.

BHelHMe peuenTopbl, PacrnorfioXeHbl Ha MOBEPXHOCTU UMn
BOMM3N MOBEPXHOCTU Tena M BOCMPUHMMAOT BHELUHWE CTUMYbI
(curHanel U3 okpyXxatoLLen cpeabl).

Mo gencTeBuio pasgpaxuTens pasnuyaloT: XxemopeLenTopbl -
BOCMPUHMMAIOT BO3JENCTBUE PACTBOPEHHbLIX UMW NETYYUX XMMuye-
CKuX BellecTB. Ha xemopeuenumMm OCHOBaHbl BKYC U OOOHSAHME;
ocmopeLenTopbl - BOCMPUHUMAKOT M3MEHEHNA OCMOTUYECKOM KOH-
LeHTpaumm XUOKoCcTU (Kak npaBurio, BHYTPEHHeW cpedbl); MexaHo-
peuenTopbl - BOCMPUHUMAKOT MexaHuyeckue CTUMYIbl (MPUKOCHO-
BEHWe, AaBneHue, pacTskeHue, konebaHus Bodbl UNu Bo3gyxa u T.
n.) mMexaHopeuenuun - ocs3aHue, CNyxX W paBHOBecCue, a Takke
oLlyLleHNs MOMOoXeHUs Terna B NPOCTpaHCTBe; ¢hoTopeuenTopbl -
BOCMPUMHMMAIOT BUOMMBIN U ynbTpadunoneToBbIn CBET doTopeLen-
LUun — 3peHne; TepMOpPEeLeNnTOPbI - BOCNPUHMMAKOT MOHMKEHNE (XO-
nogoBble) MNW MnoBbiWweHVe (TEnoBble) TemnepaTtypbl; boneBble
peuenTopbl (HOLMLENTOPLI), CTUMYNALMS KOTOPbIX NPUBOANT K BO3-
HUKHOBEHWIO Bonu.

AHanusaTtop (MnM ceHcopHasd cucTema - faT. Sensus 4yB-
CTBO, OLUYLLEHNE) — COBOKYMHOCTb YyBCTBUTENbHbLIX HEPBHbLIX 0Opa-
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30BaHWN, BOCMPMHUMAIOLIMX, MPOBOAALMX W  aHaANU3UPYHOLLKX
BHELLUHME W BHYTPEHHWE pa3gpadkeHus.

W.IM. NaBnoB npeanoxun 3ameHnTb TepMUH «OpraHbl YyBCTB»
Ha «AHanusaTop» TaK Kak 3TO He COOTBETCTBYET AeNCTBUTENBHOCTH.
OpraHbl YyBCTB MM1LLIbL BOCMPUHUMALOLLASA, peLenTopHas YacTb, aHa-
nm3aropa.

MocpeaoctBOM aHanu3aTopoB OpraHW3M nonyvyaeT uHdopma-
LUMIO O BHELUHEWN W BHYTPEHHEW cpefe, YTO NO3BONSAET fydlle npu-
cnocabnuneBaTbCs K NOCTOSAHHO MEHSIOLWLMMCS YCIOBUSIM.

PasnuyaloT cnegylowme aHanmsaTopbl:

1. BHewHue — nonyyawowmne MHGoOpMaLno U3 BHELLHEN cpe-
bl (3pUTEnNbHbIN, CITYXOBOW, BKYCOBOW, OOOHATENBHbIN, KOXHbIN).

2. BHyTpeHHye — nonyyawowme vHgOpMaLnio O COCTOSHUK
Tena (BecTMbyNsApHbIN, BUCLEPanbHbIA, NPONpUopeLenTOPHbIN).

AHanusaTop cocTouT u3 3 OTAENOB:

1. Mepwudbepunyeckoro (peuenTopHOro).

2. TMpoBogsuiero (adepeHTHbIV NPOBOOHMK).

3. UeHTpanbHoro (kopkoBOro — CEHCOpPHbIE HENPOHbI KOPbl).

Mepudpepunuecknii otgen aHanusatopa obpasoBaH AeHOPU-
TamMu YyBCTBUTENbHbIX (addepeHTHbIX) HEVMPOHOB WKW cneunanb-
HbIMW BbICOKOCNELManM3npoBaHHbIMA PELENTOPHbIMU KreTkamu, C
KOTOpbIMUX CBSA3aH NepBbln adpepeHTHbIN HENPOH. B cBA3M ¢ aTnm
aHanusaTopbl NoApa3AenstoTCcs Ha:

1. TlepBMYHOYYBCTBYIOLINE - OOOHATENbHbIA, KOXHbIN
(TakTunbHbIE, TepmopeLenTopbl, GonesBble peuenTopbl), BUCLE-
panbHbIA (PeLenTopbl BHYTPEHHUX OpraHoB) ABUraTenbHbIA (Npo-
npuopeLenTopbl — peLenTopbl MbILLL, U CBA3OK).

2. BropuyHOYyBCTByIOWIME - 3pPUTENbHLIA, CIyXOBOW,
BKYCOBOW, BECTUOYNAPHBLIN.

O6uwme cBoncTBa aHaNM3aToOPOB:

1. BbiCOKas YyBCTBUTENBHOCTb - O4YEHb HU3KWIA NOPOr pasapa-
XKEeHUd, T.e. MMHUMAaNbHOE KONMYEeCTBO SHEprMn agekBaTHOro pas-
apaxuTens HeobxoauMmoe Ans BO3HWKHOBEHWS BO3bOyxaeHus pe-
LenTopoB.

2. CneundunyHocTb — gnuddepeHLMpoBaHHbIN OTBET Ha 3HEp-
rMI0 ONpeaerneHHoro Bmaa.

3. MNpopomknTenbHOCTL AENCTBUS - T.e. peuenTop nocbinaet
curHanbl, Noka AecTBYeT pasgpaxutersb.

4. CeHcubunusauusi — NOBbILLEHME YYBCTBUTENBHOCTM NOA
BMMAHMEM MHOTFOKpaTHbIX pasapaxuTenen.

5. BocnpoussegeHve nocnegyowmx obpasos — o6pasoBaHue
006pa3oB nocrie NpekpaLleHnst 4ENCTBUSA pasapaxuTenst.
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6. Agantauusa — npvBblikaHue (NpyMcnocobneHne) K eNCTBUiO
onpeaeneHHbIX pasgpaxuTenen.

Mpn nomoLn 3peHnst KUBOTHbIE OPUEHTUPYIOTCS B OKpY>Kalto-
Len cpene, BOCMPUHMMALOT UBET, pOpMy NpeaMeToB, paccTosHME.
o 90 % wHdopmaumm NnocTynaeT K YenoBeKy Yepes rnasa.

[wnanasoH Bos, BOCNpUHMMAaOLLMX rra3om, oT 380 oo 760 Hm.
KpacHbln uBeT ANMHHOBONHOBLIN (620-760 HM), 3eneHbin cpepgHen
BOIHbI, (PMONETOBbIN KOPOTKOBOMHOBLIN (380-450 HM). OBbIYHbIN CBET
COCTOMT M3 Ny4en C pasnuyHbIMU AMHaMU BOMH (OnbIT HbloToHA).

YnbTpadmonetoBble nyuu (naT. ultra cBepx) — HeBUAUMbIE
rnasom 3MeKTPOMarHUTHbIE U3Ny4YyeHus ¢ AnuMHOM BonHbl oT 10 go
400 HaHOMETpOB, pacnonaratwLlmecss B Cnektpe mexay cuonerto-
BbIMWU U PEHTTEHOBCKMMM Nydamn. OTAMYAKTCA CUSIbHBIM XUMUYe-
CKUM 1 Buonormyeckum gencreuem. LLinpoko npumeHsoTcs B Meau-
LUHE, CEeNbCKOM XO03AWCTBE, MPOMBbILLNIEHHOCTU U Ap.

UHdpakpacHoe nyum (nat. infra HWXe, nNoa) - anekTpomar-
HUTHOE W3ry4YeHue, 3aHMMalollee CreKTpanbHylo obnacte Mexay
KpacHbIM KOHLIOM BMAMMOroO cBeTa (C ANMHON BOMHbl 740 HM U MUK-
POBOJHOBLIM U3nydeHnem 1-2 mm).

3puTenbHbIN aHanNU3aTop COCTOUT U3 3 OTAENOB:

1. Nepudepuryecknn otgen (rnas).

2. NMpoBOAHUKOBBLINM OTAEN (3pUTenbHbIN HepB — |l napa 4e-
pPEenHO-MO3roBbIX HEPBOB U NMPOMEXYTOYHbIE HEPBbI).

3. KopkoBbI (LeHTpanbHbIN) oTaen (3putenbHasd 3oHa 3a-
TbINIOYHOM 40NN KOPbl BoNbLUNX NOMyLIapun).

Puc. 162. Cxema 3puTenbHOro aHanM3atopa YenoBeka:

1 - mas; 2 - nepekpeLlmMBaoLLaacsa YacTb 3pUTENbHbIX NyTew;
3 - HenepekpeLmnBalLLasacs YacTb 3pUTENbHbLIX NyTen; 4 - MO3roBon
KOHeL, 3pUTENbHOrO aHanu3atopa B 3aTbIIOYHOM 06racTu Kopbl
GonbLnx nonyLapun

Mna3 (rmasHoe s16510Kk0) PacrornoXeH B yriyGreHun KocTen yepe-
Mna - rmasHyLe 1 COCTOUT 13 ONTUYECKOM 1 hoTOpPEeLIeNTOPHOM HacTu.
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NmeeT 3 06onoyku:

1. BenoyHasa o6onouyka (sklera cknepa) nnoTtHas coefuHu-
TenbHas TkaHb, Ha NepegHeM KOHLEe npo3pavHas - poroBuua.

2. CocyaucTtasa obonouka (chorio idea) - 061MnbHO cHabxeHa
KPOBEHOCHBIMM cocygamu, nuTatowmmu rmas. B nepegHen yactu co-
cyauctaa obonodka nepexoguT B panyXHyr. [urmeHT pagyxHon
obonoykn obycnosnmeaeT LBeT rnas. Y anbbMHOCOB NUIMEHT OTCYT-
CTBYeT U BUOHbI KPOBEHOCHbIE COCyabl — paayXka kpacHas. B cepe-
OVHEe pafyXHOM ODONIoYKM HaxoOuTCA OTBEPCTUE — 3Payvok, yepes
KOTOPbIA MPOHMKAET CBET

3payoK OKpYy)XeH KOoNnbLEBbIMU U paguarnbHbIMU MblLLEMM
N perynupyeT KOMnM4ecTBO cBeTa, nagawowero B rmas. Konbuesble
MbILILbI MIHHEPBUPYIOTCA MapacMMnaTM4eCcKMMMU BOSTOKHAMU U Bbl-
3bIBalOT CY)XEHWe 3padka, a pagvanbHble — CUMNaTU4eCKUMU, Bbl-
3bIBAIOT pacLUMpeHne 3padyka.

Ha cBeTy 3pajyok cyxuBaeTcsi, a B TeMHoTe paclumpsietca. [Mpu
ucnyre, rHeBe Nog AeNCTBMEM agpeHanuHa 3paqoK pacLumMpsieTcs.

K cocyancton obonoyke npuneraet NUIMEHTHBLIN 3NUTENUiA
cofepXawun - OyCLMH, OKpaluMBaoLWMN COCyaucTyo 060MoyKy B
YepHbIV LBET (3padok YepHbIN) U NPensaTCTBYOLLMNA paccevBa-
HUIO N OTPaXKEHMWIO CBETOBbIX ITyYen.

B nurmeHTHOM crnoe cogepXuTca BuTamuH A (peTuHon).

3. CeTtuaTtas ob6onouka (retina) siBnseTca poTopeLienTOpHON
(cBETOYYBCTBUTENBHOW) YacTblo rrasa.

Xpycranuk

Cknepa

Papyxka
o\ CreknosuaHoe
Porosuua Teno

LleHTpanbHas
amKa

Cnenoe
BoasaHucTasn NATHO

Bnara

PecHuyHoe
Teno Cetyatka

3puTenbHbli

Cocyaucras HepB
obonoyka

Puc. 163. Cxema cTpoeHus rnasa

OnTuyeckas (Mpo3payvHas) YacTb rfasa COCTOUT:
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1. PoroBuubl — npo3spayHasi, NMeHHask KPOBEHOCHbLIX COCY-
OOB nepegHsas 4Yactb 6enovHon obonoykn. 3ameHsitoT npu Genbme
(oT Tpyna)

2. MNMepegHss 1 3agHAA Kamepbl — NPOCTPAHCTBO MeXAy poro-
BULIEN U XPYCTarnvKOM, 3anofiHEHHOE XXNOKOCTbIO (BOASHUCTOW Briarown).

3. Xpyctanuka (aBosikoBbinyknas nuH3a). Katapakta — no-
MYyTHEHUWe Xpyctanuka. Xpyctanuk (lens) 3aknoyeH B Npo3payvHyto
Kancyrny, K KOTOpPON KpENUTCS peCHUYHAasA MbllLa.

4. CTeknoBMAHOro Tena — nNpo3payvyHoe CTygeHUCToe Belle-
CcTBO, 0Opa3oBaHHOE TOHYAMLLUMMWU BOMOKHaMW, MeXAy KOTOPbIMU
HaxoauTCs XNOKOCTb.

Mpun BO3OYXOEHMN CUMMNATUYECKUX HEPBOB XpYyCTanuk pacLuu-
pAeTCS U YMeHbLIAeTCHA ero BbIMYKNOCTb, a Npu BO30yXaeHun na-
pacumMnaTUYEeCKMX BOJTIOKOH XPYCTalnuK Cy>KaeTcs 1 yBenmunBaeTcs
€ro BbIMyKMOCTb.

Bbnarogaps xpyctanuky usobpaxeHme Ha ceTdyaTke YMeHb-
LUeHHoe N obpaTHoe.

Puc. 164. Cxema cTpoeHus rnasa 4yenoBeka n nusobpaxeHue
npegMeToB Ha ceTyaTke: 1 - 6enoyHasi HapyxHasa obonouyka; 2 - co-
cyanctasa obonouka; 3 - ceTyaTtka; 4 - CTEKNOBMOHOE Teno; 5 - xpy-
cTanuk; 6 - pecHM4Hasl mMblwua; 7 - poroBuua; 8 — pagyxHasa 06o-
nouyka; 9 - 3pavok; 10 - BoasiHMcTaa Brnara (nNepegHas kamepa);
11 - 3puTenbHLIN HEPB

Akkomopauus rnasa — npucnocobneHme rnasa K sCHOMy BU-
OEHNI0 pas3Ho yAarneHHbIX npegMeToB (GPOKyCMpOBaHME Ny4veln Ha
cetyaTke). JJocTnraeTca akkomogauums nyTeM U3MEHEHUS KPUBMU3HbI
XpycTanuka.

B HopManbHOM COCTOSIHUKM XpyCTanuk MMeeT MAOCKyko dop-
MYy (PECHMYHbIE MbILLLbI paccrabneHbl) N XOpoLwwo BUAHbLI NPEAMETHI
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Haxodswmecs Boanu, a npegmeTbl Haxogdwmecs BOMM3N BUAHbI
pacnnbiByaTo.

Mpun paccmaTpvBaHMM NpeaMeToB BOMM3W, 3a CYET cokpalle-
HNSA PECHUYHOM MbILLLbI, XPYCTaNMK CTAHOBUTCS BbINYKIIbIM.

DanbHo30pKOCTL (rMnepmeTponusi) — (POKyCMpoOBaHUE ny-
Yyelr 3a ceTyaTKOM (MCMPaBMSOT OYKaMy C OBOSIKOBBIMYKIBbIMU JIUH-
3amMu). XOpoLlO BMAHbI yaaneHHble npeamMeTbl U NNoxo Haxoadlwime-
cs1 B6nunsu.

BospacTtHasa ganbHO30pKoCTb nosiBnsieTca nocne 40-45 ner:
3peHune Baanb 006bIYHO HE MeHsieTCs, HO BOMM3M yxyawaercd. OToT
npoLecc ¢ BO3pacToM nporpeccupyeT, NO3TOMYy npumepHo k 60-70
rogam XpycTanuk COBCEM TEPSIET CMNOCOOHOCTb MEHATb KPUBU3HY.

Bnusopykoctb (Mnonus) — pokycuposaHue nyyven Brnepeau
ceTyaTkn (UCMpaBnsAOT OBOSKOBOTHYTbIMM NMH3amu). [noxo BuaaTt
OTAanéHHble npeameTbl, OObIMHO AepXaT paccmaTpuBaeMbl npen-
mMeT 6nu3ko K rnasam. Brm3opykocTb pasBMBaeTCA OT AUTENbHOrO
HanpshkKeHus 3peHusi, HeJoCTaTOYHOro ocBelleHusi. BrnuMsopykocTb
0603HayalT 3HAaKOM «MUHYC», a 4arnbHO30PKOCTb — 3HAKOM «TITHOCY.

CeTyatka siBnsieTcs hoTOpeLEeNTOPHLIM OPraHoM M COCTOMUT U3:

1. ®oTopeuenTOpPHbIN CIOV - NANIOYKN 1 KONBOYKN.

2. bunonsapHbIX HEPOHOB.

3. MaHrNMo3HbIX HEWPOHOB - HEPBHbIE KMNETKU C MHOrouYuc-
NEHHbIMM OTPOCTKaMM (POPMUPYHOT 3PUTENBHbLIN HEPB).

Y HOYHbIX XMBOTHbIX MeXAy MUIMEHTHbIMW KrneTkamMu U ceT-
YaTKOW pacrosioXeH CIOW, OoTpaXarloluin CBET - ocobas nepenoHka
(TaneTtym), no3aTomy Ha oOTOpeLenTopbl OENCTBYHOT HE TOMbKO
npsiMble Ny4n, HO U OTPaXXEHHbIE, YTO NOBbILLAET BO3MOXHOCTb BOC-
npusaTUS ceeTa.

Xentoe nNATHO — UEHTpanbHOE none CceTyaTku, MEeCTo
HaUny4ywero BUAEHWS, B HEM CBETOYYBCTBUTENbHbIE KMNETKU npen-
CTaBMEHbl UCKITHYMTENBHO KonbGovkamMu. [Nanoyvku pacnonoXxeHbl Mo
nepudepun ceTyaTku.
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5 4 3 21
Puc. 165. Cxema cTpoeHuns ceTyaTku rnasa yenoseka:
1 - nano4ku; 2 - koNBouYkn; 3 - BUNonspHbIe HEWPOHBDI; 4 - raH-
FMNO3HbIE HENPOHbI, OTPOCTKM KOTOPbIX 06pasyloT 3puTENbHLIV HEPB
(5). CTpenku nokasbiBalOT HanpaBneHne CBETOBLIX Ny4ven

Mano4kun 4yBCTBUTENbBHBI K O4€Hb Cnabomy CBeTy U SABMAT-
cs1 annapaTtoMm cymepeyHoro 3peHus (B8 1000 pa3 Gonee 4yBCTBU-
TenbHbl, YeM konboukn). MNMepudepunyeckoe 3peHne obecnednBaeTcs
C NOMOLLbIO Nanoyek (Manas octpota u 6ecuBeTHOCTb BOCNPUATUS)

CopepxaT MUIMEHT POAONCUH, Haubonee 4YyBCTBUTENEH B
3eneHon yactu cnektpa (510 Hm). MNpu cnabom ceeTe, Npu nyHe na-
MOYKN BOCNPMHMMAIOT OCBELLEHHOCTb POPMY NpeamMeToB, HO LBeTa
He BOCMPUHUMAIOT (B CYMepKax Bce KOLLKU cepble).

Konboukn ABns0TCA annapatoM OHEBHOro 3peHus (Bocnpu-
HAMaIOT SPKUN CBET), B CYMepKax OHU He YHKUMOHUPYOT. WX
fonblle B LeHTpanbHOM YacTu cetyatkm (kentoe nATHO). Coaep-
XaT nurMeHT momoncuH. Konboyku pasnuualor menkve getanv u
YYBCTBUTEMbHbI K LBETY. Y YernoBeka NPUMEPHO 7 MIH. konboyek un
130 mMnH. nanoyex.

Crnenoe NATHO — y4acToOK, KOTOPbLIA HE MMEeeT CBETOYYBCTBU-
TenbHbIX KNeToK. K cnenomy nATHY CXOAATCA KPOBEHOCHbIE COCYyAbl
N HEpPBHbIEe BOMOKHA, 06pasytoLmne 3puTenbHbI HEPB.

Manoykn 1 KONBOYKN COCTOAT U3 2 YNIEHUKOB — HAPY>KHOTO 1
BHYTPeHHero. HapyxHbll YNeHWK COAEPXUT 3pUTENbHBLIA MUrMEHT,
YYBCTBUTENbHBIN K AENCTBUIO CBETA, @ BHYTPEHHUN UMEET S4po U
MUTOXOHAPWUU, KOTOpble obecneunBatoT aHepreTM4ecKke NpoLecchbl.

CBeToYyBCTBUTENbHbIE YNEHUKM ObpalleHbl B NPOTUBOMO-
NOXHYO OT cBeTa CTopoHy. OT hoTopeLenTopHbIX KNeToK BO30YxX-
OeHne nepefaeTcsi Ha GuNonsApHbIe HEPBHbIE KINETKM, @ OT HUX Ha
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raHrnMo3Hbleé HEepBHble KMNEeTKW, OTPOCTKM KOTOPbIX opmMupytoT
3putenbHbIN Heps (Il - napa).

Kaxxgas konGouka nepefaeTr curHan oOfHOWM OGunonsipHowm
KneTke, a Nano4Ku NpMCcoeanHEHbI rpynnamMm K obLiemy BONOKHY.

Moo genctememM cBeTa poAoONCUH pacnagaeTtcsa o 6enka on-
CMHa 1 KapoTuHomaa peTuHeHa (anbgerna ButammHa A) n B pe-
3ynbTarte yero Bo3Hukaet /.

Cget —» PoponcuH — PeTuHeH + OncuH

B TeMHOTe npomcxoouT BOCCTaHOBMEHWE (ONCUMH + peTuHON
— POAONCWH).

Mpn HepocTaTke BuUTaMuMHa A (peTuHOna) BOCCTaHOBMEHME
podomncuHa 3agepXxuBaeTcs u rnas TepsaeT cnocobHOCTb K TEMHOBOM
apganTtauum (KypvHas cnenoTa).

LiBetHoe (uBeToBOE) 3peHue. Teopuio LBETOBOrO 3peHus
Briepsble Bbicka3an M.B. JlomoHocoB 1751 T.

OpHako npuvopuTET 3TOTO  BbICKa3biBaHWSI  MPUHAONEXUT
Hemeukomy ¢umaunonory KOHry (cnycta 100 net nocne BbiCKasbiBa-
Hus JlomoHocoBa).

Hemeukuin cdmsmonor I'. FenbmMmronbL pas3susnl 3Ty TEOPUIO
(TPEXKOMNOHEHTHAA Teopus CMeleHUsi LBeTOB) W BbiCKasan
npeanornoXeHe O CyLlecTBOBaHMM 3 BUOOB KONGOYEK, BbICOKOYYB-
CTBUTESbHbIX K KPACHOMY, 3€/1IeHOMY U CUHeMY LIBETaM.

Kaxxgbin Bug, konboyek Bo3byxgaeTca onpeneneHHon AnnHom
BOMHbI. Bo30yxaeHne pasnuuHbix konboyek npuBOAWT K BOCMpPUS-
TUIO pa3fnUYHbIX LIBETOB.

Benbin UBeT pe3ynbTaT OAMHAKOBOW CTUMYNSAUMKM KONOo4vek
Bcex 3 TunoB. PaBHOMepHoOe pa3gpaxeHue 3 BMOOB KoOnboyek Bbl-
3bIBaeT oLlyLleHne 6enoro uBeTa.

Y KMBOTHbIX BeOyLMX HOYHOM 06pas XM3HU B ceTyaTtke npe-
obrnagaloT mano4ku (KOLLKW, COBbl, €XW), a Y AHEBHbIX KONOOYKM
(kypbl). Cpeau NO3BOHOYHBLIX HanNMuue LBETOBOrO 3pEHUs AoKasaHo
y pblb, narywek, Yepenax, Awepuy, y 6onblumnHcTBa ntuu. MNMpekpac-
HOE LBETOBOE 3pEHME Yy MYer, CTPEKO3 U OPYrMx HacekoMbliX. Y co-
Gak nnoxoe LBETOBOE 3peHMe - OHM CnocobHbl crierka pasnuyatb
KpacHbIN 1 cCUHUK uBeTa. He gokasaHo Hann4yve LBETOBOIO 3peHUs y
KOMbITHBIX )XMBOTHLIX. LIBETOBOro 3peHusi HET Yy XXMBOTHbIX, BEOYLLUX
HOYHOW 06pas >KN3HW.

Oxkorno 7-8% Myx4uuH n 0,5% XeHLWUH YaCcTU4YHO UNKU MOSHO-
CTbIO NULLEHbI LIBETOBOrO 3peHns. OHM He pasnmyaloT KpacHbIN U
3eneHbIN LUBET, UX OHW BOCMPMHUMAIOT Kak cepble ([JanbToHu3m).
[danbToHM3M He n3nevmM, nepegaetcs no HacneacTsy. CyuiectByeT
3 BMOa panbToHM3Ma.
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1) MNpoTaHonusa (AanbTOHN3M) crenoTa Ha KPacHbIN LBET.

2) entepaHonus NOHWXEHME BOCMNPUSTUSA 3€NIeHOro LiBeTa.

3) TpuTaHonusa He BOCNpUATME CUHEro 1 (hnoneToBOro LBeTa.

3awuTHbIN annapar rnas:

1. Bekn.

2. CnesHble xenesbl.

3. MuwuraTenbHble NEPEnoHKM — TPETbE BEKO.

PasnnyaloT gBa OCHOBHbIX TMMNa 3peHns: naHopamMHoe (MOHO-
KynsipHOe) n ctepeockonu4yeckoe (bnHOKynsapHoe).

MaHopamHoe 3peHue ¢ GonbLIMM MONIEM MO3BONSET MOTEH-
unanbHbIM XepTBam (CYpKW, CYCIMKK, 3alLbl, KOMbITHbIE U T. N.) BO-
BPEMSI 3aMETUTb OMACHOCTb, OHW fydlle BOCMPMHMMAIOT MPOCTPaH-
CTBO, pPacnonioXeHne 1 ABWKEHWE NpegMeToB, a Xyxe opmy u ge-
Tanu. Y rpbidyHoB none 3penHuns 360°, y konbiTHbIX 300-350°. O6-
nactb o63opa y kowek 250-280°, ceuHen 300°, kponukoB 360°, y ro-
ny6en 340, cobak 250°.

BuHoKynsipHOe 3peHne — 0gHOBPEMEHHOE BUAEHWE npegme-
TOB ABYMS rnasamu. BuHokynsipHoe 3peHne no3sonsieT BUAeTb Npea-
MeTbl O6bEMHBIMU U fyylle OUEHMBATb UX YOANEHHOCTb. Y BOJIKOB,
nuend, yron BUHOKYNSPHOro nons paeeH 65-75°, y measenen 80-85°.
Y Kolwek 3putenbHble ocM 060oMX rnas noyTyM napannenbHbl, 1 none
3peHus asyms rmasamm gocturaet 130° (y yenoseka 150°).

NMpoBoAHUKOBAA YacTb NpeAcTaBrieHa 3puTenbHbBIM HEPBOM,
KOTOphbIN B 06ractu nepekpecta (xmasma) 50% BOMOKOH HanpaBnsieT
B MPOTMBOMONOXHOE Nonylapve Mo3ara. locne nepekpecTa Kaxabin
HepB (Ha3blBaeTCs 3pUTENbHBIM MYyTEM — TPAKTOM) pasfaenserca Ha
2 kopewka. OQnH KOpeLIoK uaeT B nepegHee ABYXONMUE CpeaHero
MO3ra, a Apyrom K kofieH4yaToMy Teny Tanamyca.

LleHTpanbHas 4acTb 3pMTENbHOrO aHanu3aTopa pacnosoxe-
Ha B 3aTbINIOYHON Jore GoMnbLUMX NONyLapun (3puTenbHasi 30Ha).

CnyxoBoM aHanus3aTop BTOPOW MO 3HAYEHWIO aHanusaTop
yenoseka (5% — nHopmauun). Yenosek MoXeT BOCNIPUHUMATDL 3BY-
ku ¢ yactoToun konebaHunm ot 16 go 20000 My, cobakm go 80000, ne-
Tyume mbiwm 7o100000 Iy,

BonHbl ¢ yacTtoTon meHee 20 My Ha3biBalOTCA UHPaA3BYKOM,
a c vyacrortom 6onee 20000 Ny - ynbTpasBykoM. MuHumarnbHasi cu-
na 3ByKa, CMbILLMMOro YerioBEKOM, Ha3biBaeTCsl abCOMNOTHOM Cnyxo-
BOW YyBCTBUTENbHOCTLIO. [1Oporn CrnbllUMMOCTM U3MEHSTCA B 3a-
BMCMMOCTM OT 4acToTbl 3ByKa. MakcumanbHOM YyBCTBUTEMNbLHOCTbLIO
cnyx 4ernoBeka nexut B obnactu 4yactoTt oT 1000 go 4000 Iy, 4to
COBMagaeT ¢ AManasoHOM YerloBe4eCKoro roroca.

280



Cnyx un peyb TecHO cBfA3aHbl. Cnyx Heo6xoAuM ANns pa3BuTus
peun. Myxve ¢ poxgeHns (4acto) Hemble. CrniyxoBoWw aHanusaTop
obecneynBaeT nuLieBble, NOMoOBble, 06OPOHUTENBHBIE U NMPUCNOCO-
BuTenbHble peakuun opraHnsma.

CnyxoBon aHanu3aTop cocTouT uM3 3 oTAenoB: nepudepunye-
CKOro, mpoBoAsLlero u ueHTpanebHoro. [lMepudepuydeckun (peuen-
TOPHbIN) OTAEN CryXOBOrO aHanu3aTtopa COCTOMT W3 Hapy»XHOro,
CcpenHero u BHYTPEHHEro yxa.

HapyxHoe yxo COCTOWT M3 YLIHOW PaKOBWHbI M HAPYXHOro
CMyXOBOro npoxoAa (y HEKOTOPbIX XUMBOTHBIX YLUHbIE PAKOBWHbLI MO-
OBWXHbI). HapyxHbI cnyxoBowW Npoxod — y3kasa Tpybouka, no KOTo-
PO NPOXOAAT 3BYKOBblE BOSHbI. B KOXe M y OCHOBaHMSA yLIHOW pa-
KOBWMHbI PacnorfoXeHbl Xxenesbl, BblAensiolWwme YIWHYI0 cepy, npeao-
XPaHAIOLWYI0 YXO OT 3arps3HeHns 1 BbiCbixaHns GapabaHHoW nepe-
NMOHKW. HapyxHoe yxo oTaeneHo oT cpegHero 6apabaHHou nepe-
noHkou (0,1-0,2 mm).

Puc. 166. Cxema cnyxoBoro aHanusaTtopa 4yernoBeka:

1 - cnyxoBble peLenTopbl KOpTUEBa opraHa; 2 - CriyxoBble He-
pBbl; 3 - MO3roBble KOHLIbl CITyXOBOrO aHanusaTopa B BUCOYHOW 06-
nacTu Kopbl 60MbLLXX MONyLap1n

CpenHee yxo (npencrtaBnsieT cobon maneHbkuin 6apabaH) —
MONoCTb, B KOTOPOW PacMofioKeHO 3 CIyXOBbIX KOCTOYKM (MOFOTO-
YeK, HaKoBarnbHSA, YeuyeBnLeobpa3Hasi KOCTOYKa, CTPEMEYUKO), Npea-
CTaBNnALWMNX CUCTEMY pPblHaros. quKa MOJ10TOYKa npuKkpensneHa K
GapabaHHOl nepenoHke, a CTpeMeYKo K oBaribHOMY OkHy. Koneba-
Hus 6apabaHHON MepenoHKN nepenarTcs Yepes KOCTOYKM Ha OBarb-
Hoe okHo. [1aBneHve Ha MembpaHe oBanbHOro okHa Gonblie B 20—
25 pas, yem Ha GapabaHHOW nepenoHke. CTpemeyko BAaBMMBaeT
oBanbHOE OKHO Y Bbi3biBaeT konebaHmne XUOKOCTN BEPXHErO U HUXKHE-
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ro KaHamnoB YNUTKW, YTO BbI3biBaeT konebaHne membpaH (OCHOBHOM U
PeiicHepoBoii). B pesynbTate 3TOro npoucxoaut konebanwe 3sHOo-
NMMdbl N KOHTAKT BOMOCKOBBIX KMETOK C KOPTUEBOW MOKPOBHOW MEM-
OpaHow. [Npn KOHTaKTe BOSOCKOBbIE KMETKM BO3DYXOAlTCA U TpaHC-
hopMUPYIOT 3BYKOBbIE KOMebaHnsl B HEPBHbIE UMMYIBbChI.

B 3aBucumocTy OT cunbl 3Byka konebnioTcst BOMOKHa KopTue-
Ba opraHa, pacrnonoXeHHble Ha pasHbIX YacTsiX OCHOBHOM Membpa-
Hbl. [py BbICOKMX TOHaxX pasgpaxeHue nepedaeTcs TONbKO Ha
yyacTku 6nuxe K oBarbHOMY OKHY (T.e. Ha HayanbHyK 4YacTb KOPTU-
eBa opraHa). lMpn HM3KUX ToHax konebaHus XMOKOCTM pacnpocTpa-
HAKOTCS [0 BEPLUMHbI YITUTKN.

CpegHee yxo cooblyaeTcs ¢ aTMocdepHbIM BO3LYXOM Yepes
cnyxosylo (eBcTaxueBy) TpyOy, OTKPbIBaKOLWYOCA B HOCOIMOTKE.
OHa npepoxpaHseT 6apabaHHyl0 NMepenoHKy OT MOBPEeXAEeHWs Mpu
3HaYMTENBHOM AaBIEHNN.

CpenHsa necTHuua

Becmbynsapxas
nectHmua

HaxoganbHa /
MonoTouex ,

Osanbtoe
OKHO

Nepunnmba

BapabanHan necrinua

BapabatHan nepenoHka Kpyrnoe oxHo
\

Puc. 167. CxeMa CTpOEHNst Hapy>KHOro, CpedHero n BHYTPEH-
Hero yxa

B kocTHOM neperopogke, oTaenstoLwen cpegHee yxo oT BHYT-
pPEHHEro, UMeeTCH Kpyrnoe OKHO (OKHO YMWUTKM), 3aKpblTOe TOHKOW
COeAVHUTENTbHOTKAHHOW MeMBpaHom, kornebaHns KOTOPOW U3MEHSET
00beM BHYTpPEHHero yxa u obecneuvvBaeT BO30OYXAeHME KOpTUEBA
opraHa.

BHyTpeHHee yxo (unu nabupuHT) COCTOUT M3 YNUTKM (Cry-
xoBas (pyHKUUS), npeanBepus U Tpex MNONYKPYXHbIX KaHanos
(BeCTMOYNSIpHbIV annapar).

Ynutka — KOCTHbIM cnvpaneobpasHbin M3BuUTOM kaHan. Kanan

282



YIUTKN pasaerneH OCHOBHOW MeMOpaHOM, COCTOSILLIEN N3 HATAHYThIX Kak
CTPYHbl 3NacTUYECKUX BOJSIOKOH UM BecTUbynsipHom (mMembpaHa
PelicHepa) membpaHoi Ha Tpy kaHana: BePXHUM, CPeaHUN N HUXKHUN.

BHyTpu cpegHero kaHana Ha OCHOBHOW MeMbpaHe pacrofnioXeH
3BYKOBOCTPUHMMAIOLLMIA annapaT — cNupanbHbIA KOPTUEB OpraH, Ko-
TOPbIA COOEPXUT peLenTopHble BONOCKOBble KneTkn. OHU TpaHc-
hOpMUPYIOT MeXaHWYeckne konebdaHus B NoTeHUmarnbsl 4eNCTBYS.

Bonockn ombiBaloTCAa 3aHAONMMGON M KOHTaKTMPYIOT C Mo-
KPOBHOM NNAaCTUHKOM, PacronoXeHHON Had BOMIOCKOBbIMU KreTKa-
MM NO BCEMY XOAYy CpeaHero kanana.

Puc. 168. Cxema cTpoeHus ynutku (NonepeyHbin paspes):
1 - ocHoBHasa membpaHa; 2 - criyxoBoun HepB. BHu3y ctpoeHne kop-
TMEBOro opraHa: 3 - BOMOCKOBbIE peLenTopHble KMeTKW; 4 - NOKPOB-
Has MmembpaHa; 5 - ynMTKOBbIN HEPB

Mpn gencteuu 3BYKOB OCHOBHasd membpaHa konebnetcs, Bo-
MOCKM PpeLenTOpHbIX KIETOK KacaloTCs MOKPOBHOW MIACTUHKU U
0edopMmPYIOTCS, YTO COMPOBOXAAETCA reHepauuen peuenTopHoro
noTeHumana n Bo3byxgeHnemMm CrnyxoBoro HepBa.

K BOnockoBbIM (CryXxOBbIM) KNeTkaMm MOAXOOST OTPOCTKU
HEPBHbIX KMETOK, KOTOPblE PacnofioXeHbl B CIUpPasibHOM HEPBHOM
raHrnum ynutkn (nepBbii acdcepeHTHbIM HEMPOH) OT KOTOPOro
OepeT Hauyano cnyxoBoun HepB (VI napa). AKCOHbI HEMPOHOB CNy-
XOBOr0O HepBa 3akaH4YMBATCSA Ha KneTkax MpPoOAONroBaToro moasra
(koxneapHbIX sgpax), rge nokann3oBaH BTOPOM HEMPOH CITyXOBOrO
aHanusaTtopa. OTcioga Bo3OYyXaeHMe MOCTynaeT B 3agHue Oyrpbl
YeTBEPOXOJIMUS CpeaHero Mosra U meguarnbHble KoneH4yaTtble Tena

283



NPOMEXYTOYHOro Mo3ra (Tamamyc, rae pacnosiokeH TpeTun
HEMPOH CMyXOBOro aHanusaTopa), U Aanee B BUCOYHYIO OO0 KO-
pbl SonblIMX MNoOMyLwapuiA, COAEpXallyto CEHCOpHble (OeKoaupyro-
LUMe) U accounaTBHbIE HEMPOHDI.

BectnbynspHbin aHanusartop (nart. vestibulum npepase-
pue), obecrnedrBaeT OpUEHTaUUO B MPOCTPAHCTBE M paBHOBECUE.
ABnseTca yacTblo BHYTpeHHero yxa. [NpeacraBneH npepasBepuem
BHYTPEHHErO yxa C ABYMS PaclUMPEHUSMW - OBasibHbIM U OKpPYTr-
NbIM MELoYKaMn 1 Tpems MOJYKPYXHbIMU KaHanamu pacnorno-
XEHHbIX B TPEX B3aUMHO NepneHAMKYMSPHbIX MAOCKOCTSX nog nps-
MbIM YrIiOM ApYr K Apyry (ropuaoHTanbHO, POHTaneHO 1 carurtarnb-

HO). Kaxgbln KaHan nMmeeT Ha 0QHOM KOHLE pacwunpeHne amnyny.
44 5

Puc. 169. Cxema cTpoeHusa BecTubynspHoro annapara: 1,2,3 -
NONYKPY>XHble KaHanbl; 4 - OTONUTOBbLI MELUOYKN; 5 - YIUTKN

Puc. 170. Cxema CTpOeHuWsi BeCTUOYMSpHbLIX pPEeELEenTOpoB.
CneBa - peuenTopbl OTONUTOBa MeLLOYKa, cnpaBa - peLenTopbl Mno-
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NYKPY>KHbIX KaHanoB: 1 - BOMOCKOBblE YYBCTBUTESIbHbIE KIETKU;
2 - OMOpHbIE KNeTkW; 3 - BONOKHa BeCTUOYNSIPHOrO HepBa; 4 - cTyae-
HMCTas Macca; 5 — oToNUTbI

Okpyrnbin 1 oBarnbHbIN MELLOYKN U NMOMYKPY>XHbIE KaHanbl 3a-
MOMHEeHbl XMAKOCTbIO - aHaonumdon n cogepxat otonutbl. OTO-
NnTbl NPeACTaBnAlT cobow KpucTannbel yrnekucnoro n gocdgopHo-
KMCIOro KanbLus LIeCTUYronsHon ¢opmbl.

BHYTpPeHHsA1 NOBEpPXHOCTb MELLOYKOB M npeaasepusi obpaso-
BaHa CrioeMm 3nuTenuarnbHbIX KNeToK, C YyBCTBUTENbHLIMA BOFOC-
KOBbIMU KIeTKaMu.

B amnynax nonyKkpyXHbIX KaHarnoB pacronioXeH 4yBCTBU-
TenbHbIN annapaTt B Buae rpebHsA (oTonuToBasA cucTema), COCTos-
LLIero 13 OMoOPHbIX 1 peLenTOPHbIX KNEeTOK C BONTOCKaMu.

Puc. 171. CtpoeHne oTonuToBOro annapata: 1 - oTonuTbl;
2 - oTonuTOoBasi MeMbpaHa; 3 - BOJOCKM PeLEenTOpHbIX KNeTokK; 4 -
peLenTopHble KNeTKU; 5 - onopHble KNeTku; 6 - HepBHbIE BOMOKHa

YyBCTBMTENBHBIE OTPOCTKM PELENTOPHbLIX KMNETOK MOrpYyXeHbl
B TOHKWW CMNOW CTYOEHUCTON Macchl, B KOTOPOW NEXUT Bonbluoe Ko-
NINYECTBO OYEHb MESKUX KPUCTarnfMKOB YrNEKNCNOro kanbums - cTa-
TONUTOB.

K peuentopHbIM kneTkam BeCTUOYNsSpHOro annaparta Moaxo-
OST 6MNonsApHbIe HEPBHLIE KMETKW, akCOHbI KOTOPLIX 00pasyloT Be-
CTMOYNSApHYIO BETBb CNYXOBOro HepBa (MpeanBepHO-YNMTKOBLIN
VIl napa).

HepB cocTouT U3 ABYX YacTen CRyxoBOW U npepnBepHOM
(BecTMOYNsipHOW), KOTOpble MNPOBOASIT COOTBETCTBEHHO CIyXOBble
UMMNYNbCbl OT PELIENTOPOB YIUTKM 1 MHAPOPMALINIO O paBHOBECUM OT
peLIenTOpPOB MOJYKPYXKHbIX KaHANOB U MELLOYKOB NpeaaBepus
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Mpn noBopoTax ronosbl aHAoNMM@a NONYKPY>KHbIX KaHanoB
0aBUT Ha YyBCTBUTENbHbIE BOMOCKWU, YTO BbI3biBaeT BO30YXAeHWe
HEepPBHbIX KNETOK.

HepBHbLIM UMNYNbC NPOBOANTCA MO BECTUOYNAPHOMY HepBy
B COCTaBe NpeaaBepHO-YNIUTKOBOrO (CIyxoBOro) Hepea B BeCTUOY-
NApHOe S4p0 NPOAOSIroBaToro Mo3ra, rae nponcxoaut NepBUYHbLIN
aHanu3 MoJsloXeHus1 Tena B NPOCTPaHCTBE, CPEAHUA MO3r, MO3Xe-
YOK, TanamMmyc 1 KOpy TeMeHHOM A0y BonbLUNX nonyLwapuvn.

OGoHATENbLHbIM aHaNM3aTop OAVH M3 Hanboree APEBHMX aHanm-
3aTopOB (2 % MHJOPMaLMKM YeMNoBeK MOy4aeT NOCPEACTBOM OOOHSAHMS).

OB60oHsAHUE nrpaeT BaXHYHO porb B NPUCNOCOBUTENBHBIX peak-
UMsIX opraHuama, cnocobCcTByeT MOUCKY M BbIGOpPY NULLM, OpUEHTa-
UMM Ha MECTHOCTW, CNaceHuo OT BparoB, OOLUEHWIO >XMBOTHbIX
(OTbICKMBaHUIO MOSIOBOro NapTHepa).

OcobeHHO 6oMbluoe CUrHanbHOE 3Ha4YeHVWe WMMET naxyyune
BELLECTBA BblAENAEMbIE XNBOTHBIMU N HACEKOMbBIMW B OKPY)KatoLLLYIO
cpeay - PepOMOHBI.

OBOHSIHME XOPOLLO Pa3BMTO Y MIleKonuTarLmx, crabee y ye-
noeseka M NTuL. Y HEMELKKON OBYapPKM KONMYECTBO OOOHATEMbHbIX
knetok 6onee 200 MrH., y YenoBeka okoro10 MIH., @ y NTUL, OKONO
20 TbIcA4. Cobaka MOXeT onpegennuTb 3anax OgHOW Morekyrbl B 1
cm® Boagyxa. OXOTHUUBM coBaky OLLYLialoT 3anax AvunM A0 1 K.
Cobaka pasnunyaetr okono 500000 3anaxoB, y 4denoseka 10000
OLLYLLIEHU 3anaxoB.

OyeHb cunbHO pasBUTO OBOHSAHME Y HEKOTOPbIX HaCEeKOMbIX
(6abouek, nyen). Camubl HOYHOIO MABMMHBLETO FMa3a YyBCTBYIOT He-
OnNnoAOTBOPEHHYIO camky 40 10 Kwm.

Mepudpepuueckas yactb 0OOHATENBHOrO aHanu3atopa npeg-
CTaBrneHa OGOHATENbHbLIMM KNeTKaMu, KOTOpble HaxoOaTcsl B HO-
COBOW MOMIOCTU B 06r1acTM BepPXHEro HOCOBOro Xo4a W 3agHen 4va-
CTU HOCOBOW Meperopoaku.

OOOoHATENBHbIV ANUTENWIA pacnonaraeTcs B CTOPOHE OT rnaB-
HOro ObIXaTeNbHOro NyTu, U BAbIXaeMbli BO34yX NocTynaeT Tyda ny-
TEM BUXPEBbIX ABWXEHUN uUnu auddy3un. Takne BUXpeBble ABMXKE-
HUSi BO3HWUKAKOT MpU "MPUHIOXMBAHMK® T.€. NMPK KOPOTKMX BOOXax ue-
pe3 HOC M paclunpeHun Hosgpen. Yepe3 0GOHsITENbHYIO 0bnacTb
npoxoaut nuwb 5 -10 % Bcero Bo3ayxa.

OboHsTENBHAsA 06nacTb COCTOMT M3 OGOHATENbHbLIX 1 ONop-
HbIX KMETOK.
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MHKPOBOPCHHKH

NOVIeP/KUBAIOLIHIT (OTIOPHbII)
IMUTETHOUMT

000HATEILHBII HelipOH
(0BoHsITeILHAS HEHPOCEKPeTOPHASH KJIeTKA

INMHTETHAIBHBIH
niacy

Ga3aabHbI (CTBOJIOBbII)
INMUTETHOUHT
manoanddepenunpoBannbii
neiipon

=< |COCMHUTEIbHAS
-
TKAHb

Puc. 172. OGoHATENbHBIN 3NUTENUN

OboHsaTenNbHasA kneTka BepeTeHoobpasHon opmbl U MMEET 6-
12 nogBWXHbIX pecHuYek. NoBepxHOCTb OBOHATENBHON obnacTu no-
KpbiTa cnu3bto. Cnmsb 3awmwiaetT obOHATENbHbBIA ANUTENUA OT Bbl-
CbIXaHWs, CNOoCOBCTBYET pacTBOPEHMIO Naxy4ero BelecTsa, yaanseT
OCTaTKM Naxy4ero BeLLecTsa.

Monekynbl naxyyero BeliecTBa afcopbupyloTCs Ha MeMm-
OpaHe BOJIOCKOB U U3MEHSIIOT €€ MPOHULLaeMOCTb AN OTAENbHbIX
WOHOB, 3TO BbI3bIBAET €€ OEenonspmn3anunio 1 BO3HMKHOBEHME HEPB-
HbIX MMMNYIbCOB.

OboHATenNbHbIE KNEeTKN NpeacTtaBnAlT cobori GunonsipHble
HEMPOHBLI.

HdeHapuTtbl 06pa3yloT paclumMpeHunsl, OT KOTOPbIX OTXOAST TOH-
KMe BOSIOCKM (PECHUYKM) BOCMPUHUMAIOLLME MOJEKYMbl Naxy4yero
BeLlecTBa.

AKCOHBbI, OTXO4dLWMNE OT ODOHATENBHBIX KNETOK, 0ObeauHs-
I0OTCS B NMy4Ykn M OPMUPYIOT OGOHATENbHbIA HepB (I napa), koTo-
pbi UOET B OGOHATENbHbIE TYKOBULLbI.

OT o6OoHATENbHbIX FYKOBWL, OTXOAWUT HECKONbKO HEPBHbIX
CTBOMOB MAyLWMX B MNOOKOPKOBbIE LEHTPbl IMMONYECKOW CUCTEMbI
(nepepHee obOHATENBHOE AAPO U OOOHATENbLHLIN BYropok), oTkyaa
UMMYNbCbl MOCTYNaloT B JIOGHYI 1 BUCOYHYHO JOMNM KOPbI.

Mpu Hacmopke OBOHATENbHAA YYBCTBUTENIBHOCTb CHWDKAETCS.
MakcumanbHass oboHATenbHasi YyBCTBMTENbHOCTbL  OLLyLlaeTcs
TONbKO B MEpPBbII MOMEHT AEWCTBMA Maxy4yero BellecTBa. 3aTem
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O4yeHb ObICTPO pa3BMBaeTCs ajanTaums pPeLenTopoB, MU OpPraHu3m
nepecTaeT oLlyaTe 3anax.

CoBpemeHHas knaccudmkauma 3anaxos Bbligenset 10 pasnu-
YUMbIX TPYNMbl: (PPYKTOBLIE, apoOMaTHbIe, LBETOYHbIe, MYCKYC-
Hble, YeCHOYHbIe, ropesble, CblpHble, MOTOBbLIE, 3/IOBOHHLIE,
TOLIHOTBOPHbIE.

BkycoBon aHanuMsaTtop BMecTe C ODOHSATENbHbIM aHanu3a-
TOPOM MOMOraeT onpeaendaTb kKayecTBO nNuwin. Peuentopbl BKYCOBO-
ro aHanusaTtopa pacnoniaralTcsa B BbIPpOCTax CAM3NCTOM OOOMNOYKM
MonocTn pTa — BKYCOBbIX COCOYKax B MSIKOM Hebe, rnotke, HO
0COBEHHO MHOIO UX Ha NOBEPXHOCTM A3bIKA.

Mepudpepunuecknm oTgenom BKyCOBOro aHanusartopa SBhAstoT-
Cs1 BKYCOBbI€ JTYKOBULibl, PACMNOSIOKEHHbIE HA BKYCOBbIX COCOYKaX.

BHyTpu BKYCOBOW NYKOBWLbI HAaXOOATCS BKYCOBblE peLienTOpHbIe
KNeTKn. YyBCTBUTENbHBIE OKOHYAHUST PELIEMTOPHbIX KIETOK - MUKPOBOP-
CUHKM - BbIXOOSAT Ha MOBEPXHOCTb COCOYKa Yepes BKYCOBYHO MOpY.

BkycoBble nyKoBUUbI UMEKT pasnuuHylo dopmy. B kaxgom
Ccoco4ke pacnosnioxeHo Ao 100 BKyCOBbIX JTYKOBUL.

BkycoBble NyKOBULbI - 3TO My4YKN KNETOK, YYBCTBUTENbHbIX K
pacTBopaM BeLlecTB, 06ragarLmx BKYCOM.

Puc. 173. Cxema CTpOEHUs1 BKYCOBOW MOYKN:
1 - BkycoBas nopa; 2 - aNUTeNui A3blka; 3 - YyBCTBUTENbHASA
KneTka; 4 - onopHas kneTka; 5 - BKycoBoOW HepB

BkycoBasi nykoBuua o6pasoBaHa OMOPHbLIMU U peLenTop-

HbIMU KkneTkamu. PeLenTopHble KNeTkn MMEeKT BOJIOCKM (MUKpO-
BOPCUHKM).
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PasnuyaloT 4 OCHOBHbIX BKYCOBbIX OLLYLLIEHWS: KUCnoe, co-
neHoe, cnagkoe 1 ropbKoe.

BkycoBble COCOYKM MMENT pasnuyHyo copmy. Pasnuyatot
HUTeBUAHbIe, rPUOOBMAHbLIE, NIUCTOBUAHbLIE, 1 BaJfIMKOBUOHbIE
COCOYKU. Y XBa4HbIX TMCTOBUAHbIE COCOYKM OTCYTCTBYHOT.

Pa3nnyaloT yeTbipe OCHOBHbLIX BKYCOBbIX OLLYLIEHUS - FOpb-
koe, crnagkue, kucnoe u coneHoe. OuwyuieHne cnagkoro Gonblue
BOCMPUMHMMAETCS NepefHen YacTbio A3blka, FOPbKOro - ero OCHOoBa-
HMEM, KUCIOro - CpeAHeln YacTblo ero GOKOBOW NOBEPXHOCTU, Core-
HOrO - KOHYMKOM U BOKOBLIM Kpaem.
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Puc. 174. Cocoukn s3bika: A - nuctoBugHbld; B- rpmboBuna-
HbI; B ->xenoboBnaHbIN

>KBauHble XUBOTHbIE, Nolwagn, CBMHbM XOPOLUO pasnuyaroT
BCe yeTblpe Bkyca. OgHaKo CBMHbM OTAAIT NpeanodYTeHne cnagko-
MY, KPYMHbIA poraTbli CKOT 1 foLwaamn - CONIeHOMY.

FOPBKOE

KHUCAOE

COAEHOE

CAAAKOE

Puc. 175. BkycoBble 30HbI A3blka
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Monekynbl NULLEBbLIX BELLECTB PAcTBOPSAOTCA B CIoe Crvsu
Ha MOBEPXHOCTU AA3blKa M OOCTUraloT BKYCOBbIX KNneTok. Baanmopen-
CTBYIOT C peuentopamMmu, YTo NpMBOANT K UX BO3OYXOEHMIO N BO3HMK-
HoBeHuto M. OT peuenTtopoB BKyca UMMYMbCbl HANPaBMAKTCA MO
adhpepeHTHbIM BONOKHAM TPOMHUYHOIO, NIMLEBOro, bnyxaawoue-
ro N A3bIKOrMOTOYHOIrO HEPBOB B NPOAONTroBaTbIM MO3r, rae pac-
MOMNOXEH NEPBUYHBIN LIEHTP BKyCa.

M3 npoponroBaToro mosra MMNynbCbl MNOCTynakwT B Agpa
runotanamMyca, a 3aTemM BO BKYCOBYH 30HY KOpbl 6onbLuMx no-
nywapun, pacnosioXXeHHyl0 B TeMeHHOW aone (psigoM C coma-
TOCEHCOPHON 30HOWN).

Y TpaBOSOHbIX BKYCOBblE peLenTopbl PasBuUTbl OYE€Hb XO-
poLo (HECKONbKO AECATKOB ThICAY BKYCOBbIX JTYKOBML), Y XULLHbIX
HECKONbKO XyXe, a y NTuL, elle Xyxe (HECKONbKO COTEH BKYCOBbIX
NyKoBML).

BkycoBon aHanu3aTop TeCHO CBSi3aH C MULEBApPEHUEM.
OwyuieHne BKyca Bo30YyXaaeT NuLLEBAPUTENbHbIN LIEHTP U NOSIBIS-
eTcs YyBCTBO anneTuTa.

KoxHbIM aHanusaTop pearvpyeT Ha MPUKOCHOBEHME — Tak-
TUNbHAsA YyBCTBUTENBHOCTb, AEWCTBUE Tenna u xonoga - temnepa-
TypHas 4yBCTBUTENbHOCTb, OEMNCTBUE CBEPXMOPOroBbIX pasgpaxu-
Tenewn - bonesas YyBCTBUTENbHOCTb.

TakTMnbHasi YyBCTBUTENIbHOCTb XOPOLLO BbipaXeHa Ha Ko-
Xe ryb, Bek, LUEeK, OCHOBaHWsSI YLUHOW pakOBWHbI, B obractn naxa,
NPOMEXHOCTU, KOpHS XBocTa. OOQHO HEPBHOE BOJSIOKHO MOXET WH-
HepBMpOBaTb OT HECKONbKUX Mm? no 3cm’. Mpwn pasgpaxeHun OByX
TouYek B npegenax nnowagm UHHEPBMPYEMOW OOHMM BOSIOKHOM Bbl-
3blBaeT OLUyLeHne OOHOW TOYKM (MOopor NpocTpaHcTBa). Y nowanen
nopor mMan u YyBCTBUTENBHOCTb KOXMW Benvka mMeHee 3 cM. K Tak-
TUNbHBIM peLenTopam oTHocATcs Tenbua MencHepa, pacrnonoXeH-
Hble NOoA 3NUAEePMMCOM UMEKLLNE BN OLHOMO U3BUIIMCTOIO HEPBHO-
ro OKOH4YaHusl, ogeToro B kancyny. Tenbua Mepkens - Hekancynu-
pPOBaHHbIE pELIENTOPbl OABNEHUS PErMcTpUMpyoT MPOLOIKUTENb-
HOCTb faBneHus. Tenbua Parepa-layMHu oTBEYaloT 3a oLlyLleHne
AaBneHvs n Bubpauumn.
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Puc. 176. PeuenTopbl KOXK

TemnepatypHas YyBCTBUTENIbLHOCTb. YyBCTBO X0roga BOC-
npuHumatoT Tenbua Kpay3se, pacnonoxeHHble Ha MOBEPXHOCTU KOXMK
Mexay anuaepMuMcoM v gepmoi. Mx npumepHo B gecatb pa3 6onb-
Wwe, yemMm Tennosbix. Tennosble peuenTopbl - Tenbua PydduHn,
pacnonoxeHbl rnybxe, mexgy OEepMOW M NOOKOXKHOW KNeTYaTKOW.
Moatomy Ha xonog peakums boicTpee.

BoneBass 4yBCTBMTENBbHOCTbL BOCMPUHUMAKOTCS GoneBbIMU
peuenTopamu, UM cBo6OAHBIMU HEPBHBLIMU OKOH4YaHuAMK. Bonesble
peLenTopbl pacrnoroXeHbl He TONBbKO B KOXE, HO U B MbILLIAX, KOCTSX,
BHYTPEHHUX opraHax. Ha 1 oM’ nosepxHocTn okosio 100 6onesbIx To-
Yek, a Ha BCeW NOBEPXHOCTU KOXM MX OKONO MUNNunoHa. Ha koxe novtu
HeT yyacTka, rae He 6biro O6bl GoMneBbIX PeLenTopoB, HO PACMONOXKEHbI
OHW HepaBHOMEPHO: Oonblule B NOAMbBILLEYHOW 1 MaxoBOW y4acTkax U
MeHbLLE BCEro — Ha NoAOLBaXx, NTaJoHsIX, YLUHbIX PaKOBUHAX.

Bos3byxageHune, BoO3Hukalowme B 6onesbix, nepegawTcs Mo
LEHTPOCTPEMUTENBHBIM HEPBaM B BbICLUME KOPKOBbIE M MOAKOPKO-
Bble (B Tanamyce u runoTtanamyce) UeHTpbl 6onu, rae n dopmMmumpy-
IOTCS OLLYLLIEHUS] BONMM U CTUMYNUPYET BblAENEHNE B KPOBb 3HAOP-
cb1HOB, KOTOpbLIE ABMsItOTCA Bnokatopamu 6onu.
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