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OT ABTOPOB

HacekoMble — 00s13aTeIbHble ¥ BeCbMa CYILIECTBEHHbIE 3Jle-
MEHTb! NIPAaKTHYECKH BCEX IPUPOAHBIX dKocHcTeM. COBEPIIEHHO
OYEBUIHO, YTO U B XU3HU 4YEJIOBEKA OHHU UIrPAIOT KOJOCCATb-
HYI0O pOJb. DTH OGeClO3BOHOUHbBIE XWBOTHBIE W TIDOAYKTBI MX
KU3IHENESTENbHOCTH HAxXOASAT LWIMPOKOE TIpUMEHEHUE B MenU-
LIMHE, XUMUYECKOH, TTULIEBOU U NIErKOH NpoMmblliieHHOCTH. [1pu
3TOM JESTEJIBHOCTh 4EJOBEKA BLIXOAMUT 3a Mpeaesibl MpOCTOTO
cobupaTenbCcTBa, Mepepactasl B cleayolui TexHOa0ru4ecKui
3Tan — passeneHue. [lyena MeaoHOCHas MOXET CAYXHTh KJac-
CUYECKUM MPUMEPOM NOMECTHKAIIMU XHUBOTHBIX, JOCTUTLIEH
YPOBHSI XO35MCTBEHHOM OTpac/u.

TTyenbl — U3HAYANBHO JIECHBIE XXUTEIU, K 3TO HEOOXOAUMO
YUMUTBIBATH MPH UX COAEPXKAHUY Y pa3BedeHUU. IIpUYNHON BbI-
COKOW BOCMPUUMYMBOCTH IT4eJa, HANPUMEDP, K MHOIUM 60J€3-
HSM MOXET SIBSITbCS, ¢ Halled TOYKH 3peHus, Oosbluoe yna-
JIEHHE TAaceK OT JIECHBIX YroAWil. 3HaueHMe XKe caMUX M4Yea Kak
OTBITMTENAEH 1Sl IECHBIX 3KOCUCTEM, OCOOEHHO NP HUCKYCCT-
BEHHOM Jiecopa3BeneHUU, orpoMHO. MMeHHO nuenbl-onbUIUTE -
JIX CIOCOOCTBYIOT €CTECTBEHHOM CEJNEKIMM ApeBECHO-KyCTap-
HUKOBBIX MOpPO[, OOECNEYMBAOT MPOLECCHl MX ajalTallMu K
¢hakTOpaM OKpyXawulei MPUPOIHOH Cpelbl.

Kypc «IT4enoBoncTBo» B KOMIUIEKCE C APYTMMU TUCLUTUIH -
HaMU JIeCOXO35IMCTBEHHOTO Npodusi GopMUDPYET Y CTYACHTOB,
00y4JaoiMXcsl 1O crenuanbHOCTH «JlecHOe XO3sIHCTBO», KO-
CHCTEMHbIE TTPUHLIUTIBL [TPOdeCCUOHANIBHOIO MUPOBO33peHust Oy-
IYIIUX 3KOJOTOB-eCOBOIOB. TeXHOMOTHYECKas e COCTaBIsII0-
i11ast Kypca 3HaKOMUT ux ¢ 3G PeKTUBHBEIMU CIocobaMy KOMII-
JIEKCHOrO BEJIEHUSA XO351CTBA, HAMpPaBAEHHBIMU HaA TOJAy4YeHUe
Pa3HOOOPa3HbIX 1APOB Jleca, B TOM YUCJIE BBICOKOKAYeCTBEHHO-
ro JeCHOro Mena.



BBEAEHHE

TlepBBIM CBHAETENLCTBOM TOI'O, YTO YEJIOBEK YXKe B IPCBHUE Bpe-
MeHa 3HaJT THeJI, SIBJSIETCH PUCYHOK 3II0XHM IMaje0nuTa Ha cteHe ITay-
TUHUCTON Trewuepbl (Cuevas de la Arana) Henaneko oT cena bukopra
(Bicorpa) B Ucmanun. Ha HeM M306paxeH UeoBek, oToUpatroumit men
W3 AyIia, 3aceJCHHOTo nuenaamu. CreldaiucTsl OTHOCHT 3TOT pUcy-
HOK K 15000— 20000 rr. 10 H.3.

IMyenbl M3HaUaNbHO OOUTANU B slecax. ZKHanLaMi UM CIYKHIM vatlle
BCErO AyMnia ACPCBbEB, PACILENUHBI CKAJ, @ TAKXKE HOPLI B 3eMJIE.

Jlyria 1epeBbeB, B KOTOPBIX CENUINCH TTYEsIbl, HA3bIBAIUCD Oopnis-
Mu. 13 9THX BopTeii T10au HaydMIuch OTOMpaTh y M4es MeL IIPU IOMO-
LM AbIMa, OTHS YU BOALL. BOPTHUYECTBO MPUIILIO HA CMEHY OXOTE 3a
MelIOM, KOrfla MYejUHAs CeMbsl 3aKypUBajach MOAHOCTbIO. Hailas B
JieCy AEPEBO C AYIJIOM, 3aHATBIM MYeaamMu, OOPTHUMK METHA cro. MeT-
Ka 0003Hayana, 4To OOPThb YXKC UMEET BAaAeAbLUa. Y MUC CTalu OTOu-
paTb He BECh MEJI, ITPU 3TOM CEMbIO He YMEPLUBISIM, YTO OLLIO Bonee

NPOrPECCUBHBIM CNOCOOOM MOTYYCHUSI POAYKTOB MMUeT0BOACTBA. bop-
TPRﬁP TIUETIOROIACTRO) — TDVIQEMKOe U HCHaneXHoe, FPMU"I(‘ QHO cCQ-

C8OC UHCN0OBOLALIB0 APYAOCMRXOC A RURdALAHY OMIMAC ORHQ

XpaHUIOCH JIMIIL B HEKOTOPLIX palioHax Bawikupuu 11 AiTasi.

IMosnHee (y cnapsaH XII—XIV BB.) uenoBek noragancsl Bbipe3aThb
YacTh EpPCBa ¢ IYIUIOM, 3aHSTHIM [MUe1aMM, TICPEHOCUTD €TI0 BIMXKE K
CBOEMY JIOMY U CBEPXY YKPbIBaTb KOPOM, JMCTbSIMH, COJIOMOM I T.M.
Takoe Xuidie NUes cTany HasplBaTh K020004.

TonuimHa cTeHOK 6OPTH WK KOJOAbI 00biaHo cocTarmst1a 80 — 100 M,
TaK YTO OHU B AOCTATOYHOI Mepe 3aulMilain myes OT HeOAaronpusT-
HBIX [TOFOAHBIX YCIOBHH. CTCHKY ¢ Hapy>KHOM CTOPOHBI OT AOX/s 3alIv-
UJIaj1a Kopa, Moa KOTOPOW pacrofarajics cioi nyba, a noi HUM — cloit
3/10POBOM IpEBECHMHbBI, BHYTpEHHMI ClIOH MpeacTaBsit COO0H NPOrHHB-
U1YIO IPCBECUHY, KOTOPYIO NUC/bI TOKPBIBAIYW MUEIHHDIM KICeM (IIpo-
noiucom). Takue CTeHKM KOMOabl WM GOpTH O0eCneunBaIn MUeau-
HOW ceMbe XOPOILYIo 3aMTy. CrnenyeT 3aMeTHTh, YTO MUKPOKIUMAT B
Jiecy OTJIMYAETCS! CPABHUTCALHOM MAIKOCTBIO U CTaOMIBHOCTBIO. TTo-
3TOMY NMOTpedyIeHUE KOPMOBBIX 3aM1acoB 311MOil B TAKUX YCIOBHSX 10-
CTaroyHo 9koHOMHoe. [1pyu BO3MOXHOCTH BbIGOPA MECT A5l FHE310Ba-
HHS MELOHOCHDBIE 1IYENDBI IPEATIOYMTAIOT CENUTLCS B LAIMHIPUUECKHE
TIONOCTU B apeBecuHe o6bemoM (70 £ 10) Teic. cM>, 4TO YKA3LIBAET Ha
UX BPOXAEHHDIE MEXAHU3MbI OLIEHKW COOTBETCTBUS MOJOCTH OHOJIO-
TUYECKUM [TOTPEOHOCTIM CEMbH.

K XVI 5 cnasaiie ctany nniianiam HBaTh HCKYC
i AV B, CJlaBAHC CTal BbLIAJIOAHBATD T
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Hax KWIMLLUA JUTSL TTIYEJl YacTO U3rOTORJISIIM U3 COJIOMEHHBIX XIYTOB,
MBOBbBIX IIPYTheB WM KaMbita. Clon KaMbluia, COMOMbl HIX UBOBBIX
MPYTbEB CKPEIISAM JILIKOM, apMUpOBani HICTIKAMHU, NPYTUKaAMU U
T.1. TonumnHa cTeHKH OOLIYHO cocTansia 20— 50 M. DTH ruieTeHblE
XWIMIIA HAa3blBaMu canemkamu. Haille BCEro careTky UMesTu BHI me-
TEHDLIX 11apo00Pa3HbIX KOHCTPYKIHIA.

Bo Bcex noAOOHBIX KUANIIAX ITUe/Ibi IPUKPEILIsIM COThI K CTEHKAM
M BEPXHel yacTU Xuauia. BHyTpu 6opTeil 1 Komon HaxXxoqujiuch oc-
TATKW BETBEil, apMUPOBABIUKX COThI. B AyrisHKax 1 caneTkax cneum-
aNbHO NMPUKPETUISIIM HECKOJBKO Nanoyek (€70BbIA KpecT — CHO3a),
CRYXXUBILUX OTIOPOW U1 COTOB. 3TO OBITM HCPA3GOPHBIE KOHCTPYK-
MU, TTIO3TOMY COTbl HENb3sl OBUIO BBIOMpPAaTh, HE HapyLIUB UX LEJIOC-
THOCTU. COTBI € MEJIOM BBIpE3anu OOGBIYHO B MapTe, KOTAa B CEMbSIX
HaxXOAUTCsI MEHbIIIE BCEro Nuea ¥ pacruioaa. ITepBoHayanbHO BbIpesa-
JIM CTELMaNbHBIM UCKPUBAEHHBIM HOXOM ONHY MOAOBUHY COTOB, a B
CIIeIYIOLLIEM Oy — BTOPY10. TakuM 0Opa3oM, Ycpe3 Kaxable ABa roma
obecneynBagach CMeHa COTOB.

B xoHue XVII B. HAUMHAOT M3rOTaBAKBATDL XUIMLLIA U [T4esl B
BUJIE JOUIATBIX OHOCTEHHBIX, HEYTEIIEHHDBIX, HEPa30OPHBIX SLIUKOB.
Hepa300opHOCTb 3TOI KOHCTPYKLIMU TAKXKE OCIOXHANA OTOOp Mesa.

B koHue XVIII — navane XIX B. ctanu genarh pa3sOOpHBIE YibH.
Cosnarensimu pa3bopHblx yiseB cuuratoTes O. 'ydep (1759), 1. U Tpo-
konoBuy (1814), H. M. Bursuukuii (1828) C. . BZU]bBaTbCB (1843),
J1.J1. lasircTpoT \10.)0) A. dzexen \10.)7) L. Janax \1000)

Pa30opHOCTD ynbeB CHavana JOCTUranach TeM, YTO B HUX BCTaBIsi-
JIUCL OOBIKHOBEHHbIC TUIAHKW — JIMHEHKH, Ha KOTOPbIX MYEJbl CTPO-
unu coThi (yneit BanbeaTbena, /13exeHa). Ho ans Toro yToOsl BEIHYTD

T"/ULIPI/IV\I I'ed n'rr"rnnpuumu COTOM W VIILA uPnﬁvnnuMn OLino oTne-
AinlyHRY L O polnnbiM LOUIUM s _yuu“, aCOUVAVLMMO UblAaU Uipc

3aTh NPUKPEIUIEHHbIN MTYe1laMU COT OT DOKOBBIX, @ HHOTIA U OT HUX-
Hell cTeHOK yabs. [lo3aHee JuHefika Obina NOMonHEHa GOKOBBIMH
TJIAHKAMK ¥ HUXHMM OpYCKOM, B PE3YAbTaTe Yero BO3HMKIIA TIPU-
MeHfeMas cedvyac pamkKa. B OCHOBY KOHCTpYKUHM DAMOUYHOYO Yilbsi
MOJIOXKEH 3aKOH MYeJUHOro NpocTpaHcTBa, oTKpoiThlit JI. JI. JlaHreT-
POTOM.

32 U300peTeHHEM PAaMOUYHOIO Yibs 10CEA0BATIO CO3AaHME BOLIM-
Hbl (M. Mepunr, 1857), BanbueBOd MalUMHBl, CTAMECKM, ABLIMAapsl
(A.U.Pyt, 1875), menoronku (M. Ipywika, 1865).

bronorus, GU3MONOrUsi, STOJOFUS TTYENbl MEIOHOCHOI M3yueHbl
cpaBHUTENBLHO HepaBHo. Jnmb B XVI . JI. M. ne Topeccy yaanoch ycTa-
HOBUTL, YTO LAPMIA MYENHHON ceMbM BBIIOJHSET PellPOAYKTUBHYIO
¢yHkuuio. B Hayane XVII B. I'. batnep BbIsICHM NOOBYIO IPUHALTIEX -
HOCTb TpyTHei, a P.PaMHaT ycTaHOBMI MOJOBYIO MPUHALNEXKHOCTH
paboumx nuen. Bompocol ¢pusnonoruu, nopeleHUECKUe peaklimy ocTa-
BaTUCh HeW3ydeHHbIMM BMAOTh 10 XX B. MenoHocHas nyeia no cei
AEHD siBAsieTCsi O0BEKTOM MPUCTANBHOTO BHUMAHUS KAaK YYEHBIX, Tak
U MMUCJIOBONAOB-IPAKTHKOB,
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HexrapoHocHble yronbs Poccuitckoit @enepaninu oTnuyaoTcs 0oH-
JIMEM Y pazHooOpasueM, [1nouanu, Ha KOTOPBIX PACTYT HEKTAPOHOCH,
COCTaBJISIIOT MUJJIMOHBI FeKTapOB. OJHAKO HEKTAPOHOCHbBIY TTOTEH M-
aJ 3TUX YroAui 4acTO UCTONb3YETCH He IMOJHOCTbIO MW COBCEM HeE
3a€CTBOBAH.

AHaNIN3 COBPEMEHHOrO COCTOSIHUSI U JUHAMUKHW Pa3BUTHUS IT4EJIO-
BOACTBA KaK OTPAC/in MO3BOJSET Jyyllic MIMaHnpoBath paboTy ¥ npo-
SICHSITh HepelueHHble Bonpockl. B Poccuiickoi Meaepauuu umeeTcs 1o-
psnka 6,4 MIH MYEAUHBIX ceMeid, U3 HUX Gosee 4,8 MJIH HaxoAsTCS B
JINYHOH CODCTBEHHOCTH IrpaxaaH. Yucio moOUTEeNbCKUX MaceK cOCTaB-
nsieT 400 — 450 Thic. DKOHOMUYECKU PeHTA0eNhHBIMH CUYUTAIOTCS TONBKO
KpYMHBIE MYesoBOAYECKHe X03siicTBa. [103TOMY 3a MocaeqHUE roabl
MPOBeAeHbl MEPOTIPUATHS MO YKPYITHEHU O NaceK. [laceka B cpenHeM
cocTouT U3 180 cemeit.

B HacTostiiee BpeMst MueIHble CEMbU COMEPXKATCS B PAMOYHBIX Yilb-
AX, LWIMPOKO MCIONb3YIOTCS MELOTOHKHM, UCKYCCTBEHHAsl BOLUMHA U
Masible cpelcTBa MexaHu3auuK. TTUenoBoabl MPUMEHSIIOT HOBblE KOH-
CTPYKIIMH, CO3[laHHble U3 COBPEMEHHBIX MAaTePUAIOB, U TEXHOJOIUH.
CpenHuit TopapHBIi Menocbop cocrasisieT 16,2 KT Ha MYETHHYIO Ce-
Mb10. B Kpasix ¥ 001aCTsIX, MACEKH KOTOPBIX HMEIOT MEAOBO-BOCKOBOE
HampaBsieHUe, MeNoCcOOp 3HAYUTENbHO Bhillle (40 — 45 Kr Ha nuesnoce-
MbI0). Bo Bcex Kpasix M o06nacTsx, rie pa3BoasiT l4yena, uMetortcs obna-
CTHblE (MM KpaeBble) KOHTOPBI nuenopoacTsa. B Poccuiickoit Pene-
paLuK 3a MOCACAHME TOAbl OpraHiizoBano cebiiie 100 KpymHbiX ciie-
UMATH3UPOBAHHbIX [TYENOBOAYECKUX XO3SUCTB (B TOM yncie 9 — pas-
BEICHUYECKOTO HAMpaBJieHUs1), KOTOPble UMEIOT MO 4 — § ThIc. MUenoce-
Mme#l ¥ Oonee. [14en0BOACTBO B 3THX paifoHaxX sIBASETCH IJ1aBHOM OTpac-
B, R TAKUX Y(YXQM(‘TR’\Y CO31aHE! ﬁnqrnqpum‘uble yCJ’IOBMH st mvmn-
KOI'O UCITONBb30BaHUS JOCTUXEHHMI HayKu U MEPEIOBOTO ONbITA, Me-
XaHU3ALUU MPOU3BONCTBCHHBIX TIPOLECCOB, NpOBeaeHUs 3B DeKTHB-
HOHM IUIEMEHHOH paboThl M YAYUYILUEHMS KayecTBa Npoaykuuu. HMmes
0K070 20 % MUeNUHBIX CEMEI, CIIEIIUATU3MPOBAHHbIE MTUENOBOIYECKUE
X03s1iicTBa naoT ropsiaka 35 % TopapHOro mMeaa OT obilero ero Mpou3-
BoacTBa. Okono 40 % ToBapHOTO Mejla Jai0T YacTHbIE MACEeKH.

OcobeHHO yCIelllHO Pa3BUBAETCA MUEJOBOACTBO B XabapOBCKOM
u [IpuMopckoM Kpasix, baluKUpUM, LieHTpasibHbIX palioHax Poccuu.
B bawikupuu yicio nuenmHsix cemeit 3a nepuoa 1990— 2000 rr. yse-
JUYMIIOCH ¢ 64 ThIC. 10 92 ThIC., B 2000 r. caaHo 5700 T mena. B 20 kpyn-
HbIX TTuesioxo3siicTBax [IpuMopbs 3a MocaeaHue 3 roga YMCio Mueam-
HBIX ceMel yBeanumaoch B 1,2 pasa, exerogHolid 00beM Mela NpPeEBbI-
cui 48 Kr Ha cembio.

3a py6exoM MuesoBOACTBO Kak 0Tpacib Hanbonee pa3suto B CLIA,
Tepmanun, Mtanuy u gp. ONbIT MUENOX034iICTB 5TUX CTPaH BecbMa
unTepeced. B CHIA pa3paGoTaHbl ¥ BHELPEHBI npncnocoGneHmi " 060-

NVUIORAUUE TTa vAUuanail anrattvaasrrr arannsnth~na R Tanwarnium arren
PYAVDANAL iyiz1 AULbun Upt dnM3ali MLAagULLUpa. L 1 vpMalinir alipu=

GUPOBaHBI 1 OAMM XOPOLIME Pe3yibTaThl Npenaparbl NPOTHB MHGbeEK-
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LIMOHHBIX ¥ rPUOKOBbIX 3a000eBaHuit. MTanus cnaBuTcsi reHeTHKO-Cce-
JNEKIUOHHLIMY Pa3paboTKaMu,

15 nanbHERIEro pa3BUTs MUEN0BOACTRA NPEACTOUT PEUIUTD Pl
CTOXHBIX 3a1a4. K HUM, B YACTHOCTH, OTHOCSITCS: paclilpeHue Kop-
MOBOH 0a3bl MYEJOBOACTBA 3a CUET BBEAEHUS B JIECHBIE OMOLIEHO3bI
MEPBOKIIACCHBIX HEKTAPOHOCOB; 3M)EKTUBHOE UCTTOL30BAHME UMEIO-
IIMXCSl HEKTAPOHOCHBIX YrOAUM MyTEM KOUEBOW OpraHu3aluy Meao-
cOOpOB; COKpalleHHe TPYIOBBIX U MaTepUaJbHBLIX 3aTPaT Ha MPOMU3-

BOLCTBO MPOLYKLUU.



Inaga 1
MOPO®OAHATOMMUS TTHEIILI ME,[IOHOCHOFI

1.1. MOP®OJIOTHA TEJA U Er0 IIPMJATKOB

[Muyena menoHocHas! (Apis mellifera) BxonuT B cocTan Hancemeii-
cTBa muenuHble (Apoidea) cemeiicTBa Hactosilime muens (Apidae),
oTpsiza nepenoHyarokpeisix {Hymenoptera) M OTHOCHTCH K Kjaccy
HacekoMblx (Insecta). Knacc HaceKOMBIX BXOIMT B THIT “ICHMCTOHOTHX.
Ilo cBoeMy CTPOCHMIO fTYeNia MESOHOCHAs! HEMHOTMM OT/HYAETCs OT
ApYTUX HaceKombix (puc. 1.1).

[Tuyensl, KaK U BCE HACEKOMBIE, MMECIOT CJIOXHOYCTPOEHHBII KOX-~
HbIF MOKPOB — Kymukyay, NpeacTasnsiolmMi coboit HapyXHblii cKe-
5ieT. Ol He TONBKO 3aLMIIAET OPraHbl K TKaHU Muesibl OT Hebnaronpu-
SATHLIX BHELIHHMX BO3NEHCTBHE, HO W CAYXHUT [UTsl NPUKPETUIEHUA M
ONOpH BHYTPEHHKX OPTaHOB M MYCKYNOB. B cOCTaB KyTUKYILI BXOAUT
XUMUH — BEIECTBO OYEHL CTOMKOE M O[ITHOBPEMEHHO MSITKOE M TMbKoe.
[To xuMMYeCcKOH NpUpone XUTHH — 3TO NOJIMCaXapul, 0DpazopaHHLIN
ocTaTkaMHi aMmHHOCaXapa aueTHITNHKO3IaMUHA. B MecTax cousicHeH M
OTOENLHLIX y4HaCcTKOD TeNa KYTHERYIA oﬁpa3y€r TOHKYI MNEPENOHKY C

Puc. 1.1. Buelxee cTpoeHme
pabouch mueini:

I — ronoea; 2 — rpyas; 3 —

Opowko: 4 — anTeHnu: § —

NpocToil raas; 6 — CHoXHHI

ma3; 7 — nepXusis eaocTs (MaH-

nnbyna); § — xoborok; ¥ — A3kl-

qoK; 10 — HMXNAf HeNCTDL
(vaxcnana); Il — nepeonee Kpoi-
no; 12— zanuec kpuuio;, 13— opi-

xaneue; 14 NCPCAHAH HOTA;
15 — cpepmna nora; 16 — san-
His nora; 17— 19 — rpyvancie
cerMenTH; 20 — nponooeym
(nepnuit OpiOIINOIT CerMenT,
BOUICALIMIH B COCTAR TpVAR);
21— 26 — BPIOUIILIE CETMEHTHI;
27 — ¥ano




Puc. 1.2. F'onona nuenu:

A — nin cnepems; B — nun cawun: T — pepxusis veniocTs; 2 — yenkn; 3 — npocreie
rna3a; 4 — CAOAMLIC Ta3a; 5 — pepxussa ryGa; 6 — wWeKH; 7 — KhHneyc; § — HUuXHAs
ry6a; 9 — xoGoTKoBas BeleMKa; [0 — 3arninovioe otiepere; /] — HuAHBE YeTocTH

fonplnM conepX)aHueM XMTHHA; NMepenoHKa obecreyusaeT BO3MOX-
HOCTL CcrubaHusl U pasrubaHus YIeHHMKOB Tena.

Teno nuensl MOKPLITO BONOCKAMU Pa3IMUHON (OPMBI U HA3HAYE-
Husl. O0HK M3 HUX CIYXaT ISl YUCTKH TeNa, APYTue — YyBCTBHTEJIb-
Hbie BOJTOCKH — [LTA BOCNIPHATHS KoieOaHUil Bo3Ayxa, napneHus (1ak-
TWILHDBIE), T.€. BLIMOAHSIOT (BYHKLIMIO OPTaHOB YYBCTB.

TonoBa — nepenuuii, 060cobaEHHBI OTAC, HA KOTOPOM pacro-
NOXEHDI B2 CIOXHLIX W TPM NPOCTLIX 171434, YCUKH (MM aHTCHHBI,
CSPKKM) C OpraHaMM vyncTs (miaBHLIM 0Opazom, oboHsIHKUA U Ocsi3a-
HUSI), POTOBOE OTBEPCTHE C POTOBLIMH MPUOATKAMM W 3aThIIOYHOE
otsepcTue (puc. 1.2).

B rosone HaXoOATCsl BadKHEillIMe YaCTH HEPBHOIf CHCTEMbI — ro-
JIOBHOH MO3T W MONIMOTOMHBIIE HePBHLH y3ell. [onosa uMeet BHYT-
PEHHUHA CKeNET (TEHTOPHMYM) B BHIE MPOYHBIX XUTHHOBBIX DanoK.
WIYILMX OT €€ MepenHeil cTeHKH K 3anHei. OHM npunaT Heobxonm-
MY NPOYHOCTL TONOBHOM Karicyjie, 0COOEHHO B €€ HHXHEN YacTH, W
SIBJISIOTCA MECTOM TMPHKPEIUICHUST MBILILL, ODeCTeunBaoIuX BUXKE-
HHE rojioBbl, POTOBOrO anmnapara, a TAKKe CNYXaT onopoi AIsi HEKO-
TOPBIX BHYTPCHHUX OPraHoB.

I'pyns (puc. 1.3) cocTOMT U3 YeTHIPEX CErMEHTOB, WK KONeLl (CKJe-
PHMTOB), CIMBLIMXCS Apyr ¢ Apyrom. Kpome Tpex CerMeHToB rpyLHOTO
OT/IeNA — NCPENHErPYaH, CPEJIHETPYIU U 3ANHETPYAM — B COCTaB Tpy-
IM BXONMT NEPBLIA CermeHT Opiolika — npononey™. Kaxnoe konolio
COCTOWT M3 YETBLIPEX yacTeit: CMUHHOM (TepruT), OpiolHoil (CTEpHUT)
H IBYX DOKOBLIX (MICHPHTDI).

IepBbiit CErMEHT CYXKUT W11 MOABVKHOTO NMPHYIEHCHUS! [ONOBE
K rpynu. Teprut 310ro Kosbia rjioTHO COEMHEH C IPYIbIo, a feHpu-
TH U CTEPHUT — C TojoBoil. bnaronapsi 3ToMy ronopa okasniBaercs
COeMHEHHOH C FPYILIO KonblieoGpazHoil MemMbpaHoii (nyieHkKoit), obec-
neyHBarollied BLICOKYIO MOIBMXHOCTL OJIOBLL, 4To HeoBxonMo nue-
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Puc. 1.3. Tpynb nuens (nepeulii 0 TPETHI WICHHMKYW 3aLTPHXOBAHDL):

I — crytym: 2 — cKyTesnym; 3 — nexansue; 4 — nponoaeyM; 5 — GprowwHoi crebe-
nex; 6 — TepruT; 7, & — uneuukn 6piowka; 9 — crepHuT; 10— 12 — HOXKKH nuens

ne s paboThl B yibe W Ha LBeTKax. BTopoit rpynHoi cermeHt —
CHUILHO Pa3pOCILMIACA, OH MOKPHIBAET BCIO CMUHHYIO YACTD TPYAM. ITOT
CErMEHT CJIY)XXMT BMECTHIIHUIEM JUlSI XOPOILIO Pa3sBMTLIX MYCKYJIOB Op-
raHOB [IBMXEHUS (HOXeK, KpbuibeB). [pyldHbie CErMEHTLI HECYT IBE
napol KpbUILEB, MPUKPENIEHHBIX KO BTOPOMY U TPETLEMY CETMEHTaM,
M TPU Napbl HOXKEK, NMPUKPEIUIEHHBIX MEXy MAeMpUTaMU W CTEpPHU-
TAMM TMEPBOrO, BTOPOro M TPeThero cerMeHToB. ITuena obnanaer xopo-
el feTaTesibHOoil crnocobHocThio. CpenHsisi CKOpPOCThL MoJieTa myest
okono 24 km/fu.

Bpromko Muens COCTOMT U3 LIECTH SICHO paz/IMuMMBIX Konell (puc. 1.4).
Mopdonoruuecku neppoe OprOIIHOE KOMBLO SIBASETCS BTOPLIM (Mep-
BOE BOLLIO B COCTaB rpynHoro otaena). Ouo obpasyer 6piotiHoi cre-
OesieK, KOTOpHM Tpynb coeaunHeHa ¢ Oprowkom. Kaxaoe OprowsHoe
KONBIO COCTOMT M3 nonyKoneil. CruHHBIE NOJVKOJbLA HA3biBAKTCS
TeprutamMu, oprowHbie — crepHutamu. oo nocieoHMMHM KonbLaMM
OproLLKa MaTKK K paboueil Mmuesibl pacnosioxXeH XaJJOHOCHBIH annapar.
B ©protuke TpyTHsI 7 Konell; Ha KOHLe OpioliKa — IBe Napsl XMTHHO-
BLIX TJIACTHMHOK, OrpaHH4YHBaOHX MOJIOBOE OTBEPCTHE. KanoHocHmit
annapar y TpyTHS! OTCYTCTBYET.

3 OproHOM oT/iene HAXOAATCH TNABHLIE OPraHbl CLCMeMbl KpoeooG-
PAlYeHls, RUIYeeaPUMensHOl, ObXamenbHol, CUCIEME! 8bi0efeHUst, NOA0-
60U, a Takxe DPIOLIHAS HEPBHAS! LIEMOYKA — YaCTh HEPEHOL CHCIMEMBI.

Kasxnoe GpioliHoe KONbilo COENWHEHO C COCEIHUM TOHKHMMHM XH-
THHOBBIMU MEPETIOHKAMH TAKUM 00pa3oM, 4TO KaXALIK MOCHENy-
UIMH CErMEHT 3aXOAUT CBOEH MNepenHeil YacThIO MO 3aMHUH Kpai npe-
noinyuiero. Takoe ycrpoiicTtso Gpiowka npynoaeT eMy GobLIYI Mnoa-
BHXXHOCTb, U €10 00HEM MOXET U3MEHSITLCSl. BprolliKo B LIEJIOM MOXeT
PacTArMBaTLCs! B MPOI0JILHOM HanpasieHuH Ha 1/8 WiuHby, a ocobeH-
HOCTb COENMHEHHS] CMTMHHOTO M OPIOLIHOTO MOAYKONEIL 13T BO3MOX-
HOCTh paclUMpsTh OpIolIKO B MonepeyHoM HanpasieHuu Ha 1/20 nua-
MeTpa. CriocobHOCTB OPIOLIKA YBENIMUUBATLCS B OOHLEME UMEET BAXHOE
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Puc. 1.4. bpowko nuensl:
A — npononelell paspes; b — nonepeunblii paspes; £ — coealtHEHME CErMEHTOB
Bpiotwka: | — BOCKOBLINENHTENLHEIE XeNe3b!; 2 — AuiXansue: 3 — Teprur: 4 — crep-
HHUT; 5 — Myckynsl; 6 — naciipnr

3HaueHHe: 3T0 HEOOXOMUMO, HAMpPUMED, NPU HAMOJIHEHUHU HEKTAPOM
300MKa, MpH ABIXaHUM MYENTBl, HAMOJIHEHWHM 3a/HEH KHMIUKH 3KCKpe-
MEHTAMHK BO BpEMSA IMMOBKM. HOCDCJ].CTBOM CYXHMBAKILMXCH NMEpeqHHux
Konell, obpasyiollkx crebenek, OpIOLIKO MOABHXHO COENHHSIETCH C
TPYIHLIM OTOENOM, YTO MO3BOJSIET Muesie BHIMOMHATD CIOXHBIE H pa3-
HoobpazHule (hyHKUUK (paboTy Ha LIBETKAX, OTCTPOMKY COTOB, yXa-
JNieHHe | T.1.).

Pabouast nuena Mmeer psil OPTraHOB, CHYXAlMX TSI BHITOIHEHMS!
CJIOXKHLIX ¥ pa3zHOODpa3HbIX neficTBUit. DTO, HampuMep, BOCKOBLIJIE-
JNMTensHLIe Xesesnl. OHM HAXOMSITCS! Ha TPEThEM, YETBEPTOM, MATOM U
eCcTOM OPIOLIHBIX CTEPHHTAX, M0 Mape Ha KaxIoM NMofiykonslie. Bock
Yyepes Mopel BRIIENSIETCS HA MOBEPXHOCTE KYTHKYIIH, U 3aTBEpNEBaeT B
BHJIE HYELIYEK HA JIMIIEHHLIX BONOCKOB Y4ACTKaX, Ha3blBACMBLIX BOCKO-
BBIMHU 3epKaipliamu. [Tuefia iMeeT TakKe KOP3MHOUKY H LLIETOYKY Ha
nocnenHeil mape Hoxek (JUist cOopa MEUILLBL), XOPOLLO Pa3BHUTLIN
xoborok (mns cbopa HekTapa v Ap.). TNonosole opraHnt pabo4yeif mye-
Dbl HELOPA3BUTHI, MO3TOMY OHA HECNOCOOHA crapuBaTLCS C TPYTHEM.
¥ MaTkM OTCYTCTBYIOT BOCKOBBIE 3epKajiplia W npucrocobneHus Juis
cbopa 1BeTOuHOI NLUILLLT, X060TOK ee Kopoye, yeMm y paboueii nue-
7bl; 00beM MENOBOTO 300MKA MEHDILIIE.

CrpoeHue Tena pasHblx ocobeit muenuHoii ceMbH — MarkH, pabo-
4el MYeNbl, TPYTHS — HAXOAMUTCs! B IMOJIHOM COOTBETCTBHM C BBIMON-
HSIEMBIMKU MMM (DYHKLIMsIMK. B cBsa3n ¢ Mopdonornieckoit 1 (hyHKIM-
OHaIBHOH nHdepeHUMPOBKOI OTneNibHBIE OCODH MUYETHHON CeMbH
YTpaTUIK CNocoOHOCTB K CAMOCTOSITE/IBHOMY CYHIECTBOBAHHIO.

Opranp gpuxenns. K HUM OTHOCSITCS 1BE napel KpbUibes (fiepen-
Hue — Qonbliike W 3aJHHE — Mallble) M TPH Napbl HOXEK (MEepenHHE,
CpenHHe H 3a1HHE).
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Kporawsa (puc. 1.5). ¥V nuennt eCTh 1BE Napbl KPLUILED, COCTOHLIMX 113
PA3BETRICHHOI CETKH MPOJIOALHLIX M TOMEPEYHBIX XIVIOK, MEXIY
KOTOPLIMKY HaTHHYTa TOHKad XHMTHMHOBAA IJICHKAQ. ﬂJlHHﬂ MCpeaHero
kpbina 9,2 mMm, wupiHa 3,1 M. 3aaHie Kpbuisst npiimepuo Ha 1/3
kopoue nepenuix. CowleHeHue Kpoina ¢ rpynbk (puc. 1.6) urpaet
BAKHYIO PONL — 0HO obecrnenusaeT GBICTPOTY B3MAXA U CTpoOro Onpe-
OENEHHBIH YIoJl MoBopoTa MpH B3Maxe, a TAKKE AACT BO3IMOXHOCTD
CKIIANLIBATL KPLUILSL.

MDOPMUPYIOTCSI KPbUIbST HAa CTAJIMH KYKOJIKH KaK BBIPOCTLI TMITO-
nepmMbl CpeiHe- U 3UTHEPY/H, HMEIOUIMX BHIL MEIIKOB, 3aMOJHEHHDBIX
reMOoNMM(QOIi, 31eCh Xe HAXOAATCH Tpaxen U Hepool. [1nockocTs KpLina
CoeJIMHEeHa C MOMOCTLI TeNa IIMPOKHUM BXOAOM Y OCHOBAHHS 3aUaTKa
Kpbiiia. B mpouecce pasBUTHs TMIoAepMa Kpbifia HAMMHACT BLENsITh
KYTHKYJIY, MEPBOHAYATLHO MSITKYH. 3aTeM BEpXHsisl M HWOKHSIS Miac-
THMHKH 3a4aTKa Kpbijia CONMXKakoTCs, a BMOCAENICTBUN MIOTHO COeH-
HAKTCA. B MecTax npoxoxiaeHHs Tpaxeil U Hepron 00pa3yrTes XKeno-
6o06pasHble BLICTYIL!, ODpallleHHBIe MONOCTBIO BHYTPL Kpbia. [To-
CKOJbKY XeJIoOK11 BepXHeil M HHXHCH CTeHOK r'MNoaepMabHOro Melll-
Ka pacnojioXeHbl Apyr MPOTUB JIpYra, B MECTax MX COELMHEHUs 00-
pasyioTcs nonipie TpyOKM — XHMIKK KPbiJia, COCTABNSIIOIIME €0 Kap-
Kac. B Hux uumpkynupyet remosinmda, oMBIBAKOLLASL TPAXEHM U HCPBBI
KpbUia, uTo obecrneynBaeT HOPMaILHBIE KU3HEHHBIE MIPOLIECCHI ITOTO
oprada. Kunku, NpOHU3LIBAIOLLME KPbUIO B MPOJIOJILHOM W MOMNepeY-
HOM HANPAaBJEHUSIX, COEIMHEHH TOHKHMU MPO3PAYHLIMHA TMCPENOH-
karr, Takoe crpoeHMe KpuinbeB obecrneyMpaeT MX MNPOMHOCTE H JIer-
KocTh. Pacnonarasicb B onpeneneHHOM MOPSIIKE, XHAKH CO3NAKT

P
Puc. 1.5, Kprabs mienb: Puc. 1.6. CowieHeHue
A — nepeanee;, b — 3aaHee;, | — cknanka; 2 — Kpouila ¢ rpyibio:
KpPIONOUES I — npoponsHee xunku; 2 —

AKCHANAPHLE NNACTHHEY, Crno-
cobeTryOuHe nepeMelleHH IO
KPLLUTa BO BpeMA NONeTa ¥ ckna-
ABBAHHK KPBEUILER HA CITHHKE
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cnenndyuuecKitii PUCYHOK Ha MOBCPXHOCTH KPbUTA, XapaKTCPHDI Ui
KaKA0F0 BUIL HACEKOMbIX.

¥ nuen oT oCHoBaHHs BONLWIOro Kpbliia OTXOMAT HCTHIPE KpyMn-
HbIC NPOAOIALHBIE XKILIKH, KOTOPLIE COC/IMHAIOTCH MeXay coboil Ko-
POTKMMH KIUIKaMM — TMEPEMBIMKAMHM, B PC3YJILTATE Yero popmMupy-
OTCS H4eiikM Kpbiaa. Tluenam pasHbIX NONynsumrii CBOUCTBEHHO Ofl-
HOTHITHOE PACTIONOMEHME XHI0K H, CIACAOBATENBHO. ONMHAKOBLII
PHCYHOK, OAHAKO COOTHOILEHME PA3MEPOB OTACNLHLIX YYACTKOBR X K-
JIOK (S1M€EK) PATIMMHO U JOBUNILHO NOCTOSHHO A5 KAXI0H NOMyJs-
L. 2Ta 0co6e HHOCTL KUNKOBAHIS KPLUILER B KOMITIEKCE C APVIM-
MU 3KCTEPLCPHLIMHE MPU3HAKAMHY MCTIONL3YETCH B MOP(PONIOTUYECKOM
OMUCAHNM PA3HLIX TIOPOS MYCI.

B cnokoiiHOM COCTOSHHI KPLUTBS Y TTHCTLI IEXAT BAOJL TENA, NpH-
yeM repesiHie npukpoinaroT 3aaaue. [lpu noserte nuennl nepenHee
KPLINO CLEMJNeTcs ¢ 3aaHMM, obpazys eanuyio nonactb. Coenmiin-
TeBHLI anNnNapaTt KpeiLes COCTOMT 13 Xe-
no0Ka, MPOXONslEero No jiHe#d rpaHuue
nepenHero kpoina, U 17—23 (28) kprovou-
KOB (3alenoK) Ha NepclHeM Kpae 3a/Hero
Kpouta. JIpixeHne KPoUibeB OCylec] BasicT-
€31 3a cdeT paboThl TPYAHBIX MBULILL

Bce MuIlilel, yuacTpyioliue B MoneTe,
PA3ACHSOTCH HAa e rpynnol. bomnbliyio
rpYIny COCTABJSIIOT MBIIILL HEMPAMOTO
AECTBHSA — MPOT0ALHLIE CTTMHHBIE H BEP-
THEATBHLIC. OHM HE MPUKPenieHbl K Kpbi-
Ty, a4 NeHCTBYKOT Ha y4acTKC XMTHHOBLIX
MNacTHHOK, obecnevnpas JBHMAXEHME KPbi-
JILER BCHEJCTRUE OCODOTrO COUNIENEHUN UX
¢ rpynbio. BTopas rpynna moiuit, — npsi-
Moro geficTeist. OHM NeHCTBYIOT HEMOCPe/i-
CTBEHHO Ha KPBLUIO MEPe3 CYXOK WIS 1 XH~
THUHOBLIE NnacTuHky, Jlysuue Bcero v nye-
7Ll PA3BUTH MPOAONLHBIC CIMTMHHBIC MLITL-
LLL1, PACTIONIOXEHHDBIE B BEPXHEIT YacTH rpy-
M, Noa TepruToM. Takux MBILULL IBe Napot
(puc. 1.7).

[epBas npononbHas crMHHAs MBILHIA
JOCTMraeT TAKOro OTPOMHOro pasMepa, uto  Prc. L7, Muiwunt rpyiu
MPUKPETISIETCA KO BCCi H3OTHYTOMH NMoBep- e b
XHOCTH BTOPOIO IPpYIHOIO TEPruTa. Muitii- 4 — npofonsHbii paspes; b —
1@ 3Ta JNTMHHEE CPEJIHETPYIM U MPOHUKaA-  Noneped it paspes; / — npo-
€T B [1ONIOCTDL YETBCPTOro MPYIHOrO CerMeH- ‘;“""g:;_yiﬂ “}‘“"‘zkﬁﬁ‘;‘;}
Ta.“l'lpn COKpAaUEHHH MPONOJIbHOM CMUH- 4 S_Cwm‘m A
HOIi MBiLILb 00a KOHU@ TepruTa cOMMXa- - 6 — xpunss; 7 — none-
KTCSl, TEpruT BbirubaeTcss KBepxy, FpH PEUHBIE CIMHHBIE MBILLILbI
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3TOM OCHOBAHME KpblJIa MOIHUMAETCS, a €r0 I'PEGHast yacTh OTycKa-
etcst. CrnegoBarebHO, 3TU MBIHLLBL CAYXAT VI oNycKaHUsT KpPbLIa.
BTopast mapa NpodoabHbIX CMIMHHBIX MBILIL — 3HAYUTENbHO MEHb-
Iasg — TakXe yyacTBYeT B OTIYCKAHUM Kpbula. UMeeTcs HECKOIBKO
BEPTUKAIbHbIX MbILILL. TlepBast NPUKPENAAETCA K TePruTy U CTEPHHTY.
[Mpy ee cokpalleHUU TEPIrUT NMPUTATHBAETCS K CTepHUTY, BCISICTBUE
Yero OCHOBAHUE KPHIIA onyckaeTcsd, a ero rpebennag vyacth NOgHU-
Maercs.

K MbilI1aM NpsMoro A€HCTBUST OTHOCSITCA MilefipajibHble U aKCHII-
asipHeie. TInefpaibHble MbHLIbI Bbi3bIBAKOT HAKIIOH KpbLIa BO BpeMs
ero IBUXEHUST; MepelHUi Kpail KpblJla ONYCKAaeTest. DTH Ke MBILLILIbE
YYacTBYIOT B CKJIaIbIBAHUH KPbUIA U B IBMXEHUY HOXKH. AKCHIISIP-
Hast Mbllla UTpaeT OCHOBHYIO POJIb MNPH CKITAAbIBaAHUN Kpblia. Bo Bpe-
M OHOTO B3Maxa KpbIIO MUeJibl COBEPIIAET ABHKeHUsT TPOSKOTO POfa:
1) nonbeM u omnyckaHue; 2) ABUXEHUE BNEPEI W Hazal OTHOCHUTEIb-
HO Tefa; 3) U3MEeHEHUe HaKJIoHa MIOCKOCTH Kphiia.

Bo BpeMst nonera nuena aenaet 200 — 440 B3Maxos B cexyHay. Ipu
OTyCKaHMM KpbUTa CO3MACTCS ITAaBHbIM 00pa3oM nogbeMHblil 3ddeKT
(noxaep>xxaHue Tena B BO3AyXe) 3a CUET COKPALUCHKS MOLUHBIX CMTHMH-
HbIX MPOAONBHbIX MblLULL. [1pK 3TOM MIOCKOCTL Kpbila — ero padoyas
TOBEPXHOCTH — [TEPITEHANKYISIPHA HAMPABICHIO ero NBUKEHHMS, 4TO
obecneynBaeT MaKCUMaJIbHYIO NTOIBEMHYIO cUnty. [Ipyu nombeMe Kpbiia
CO3[aETCsT IOCTYNATENLHbIA, MPOABUTAIOILNI Teo nuenbl Briepen 3¢-

(beKT 38 CYET ABMAKCHNMA Kpblta cnepean Haszal. Ta}('yiM 06pa30M, noa-

IepXKaHWe Tena B Bo3myXxe ofecreumBaeTcsi HWKHeH MOBEPXHOCTHIO
KpbiJIa, @ MOCTYNaTebHOE IBUXKEHUE — BEpXHEI],

HaneHocTh nonera Moxer nocturath 12— 15 km. Onnako noner Ha
TaK1e PACCTOSTHUS CRA3aH ¢ GObLUIMMU SHEPTOTIoTePIMU U He SIBNISI-
eTcsa >(PdexTuBHEIM. C rpy30oM Muyeina MOXET JIeTeTh CO CKOPOCTbIO
20— 30 kM/4, a BO BpEMst aTAKN CKOPOCTb NOJETa nocTuraeT 70 KM/4.
Kpome cBoero HemocpeaCTBEHHOTO MpPeAHA3HAYEHUS KpbUibs Y Muel
BBITOMHSIIOT PSIT JOMOMHUTENbHbIX (DYHKIMA:

C NMOMOUIBIO KPBUIbEB TPyIIa MYei MOXET CO3naTh HaTnpaBIeHHbHA
MOTOK BO31yXa B yieil, obecrieunBasi NPUHYIUTEBHYK BeHTHIALMIO,
YTO HEOOXOMMMO IJIsI TIOAJAEPKAHUSI TEMNEPATYPHOIO U BJIAXHOCTHO-
ro peXXUMa B YIbE;

JABUKEHHA KPbUIbEB UCMONb3YIOTCA NMYedaMHU-pa3BeqYULAMH B MO-
OMIN3ALHMOHHBIX TAHLAX, YACTOTA B3MAXOB OKa3biBaeT BO3ByXAaloliee
AeficTBHe Ha OKPYXAIOUIUX pa3Bedyully M4el, Mpu 3ToM yeM GIiKe
HCTOYHUK KOPMa, TeM GoJibllIe YaCTOTa B3MAXOB Y cUTbHee BO3OYKie-
HUE TIYen.

Hoxcxu nuenst (puc. 1.8) pacnonoxeHsl Ha IpyaHOM OT/eNE M CO-
CTOSIT U3 HECKOJIbKUX UJIEHUKOB.

HenocpencTBeHHO K IpyIM NMPUKPETUICH KOHYCOBMIHbI TIOABHXK-
Hbi#l UAEHHK — Ta3uK, NPUUYCM CYCTaBHOE COCAHeHUe obecrneynpa-
€T BO3MOXHOCTb ABHUXEHMsI HOXKH BO BCE CTOPOHEL. 3a HIUM CIEAYIOT:
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Puc. 1.8. Hoxku nuenst:

A — nepeausiaz | — Ta3NkK;
2 — wveprnyr; 3 — Benpo;
4 — roneds; § — nanxa
(Tap3yc); a—0 — 4YneHIKN
nanku; b — cpeauns:
1 — umnopent, 2 — KOrorxu;
B — zaauan: | — Kopau-
Houka juia cGopa oGHOXKI

MafeHbKHI YNEHWK — BEPTNYT, MIMHHBIT YIEHMK — Genpo, 6onb-
1O BEITSTHYTBIA YWINEHHK TpeyronbHoil (hopMBl — IGpey b, Jjlalika, co-
CTOsILLAsT M3 MATH YJIEHHKORB. [1epBblil YleHNK Nanky — camblit Gonb-
IO W HA3BIBAETCS! MSITKOH, OH MMEET BUIL LUKMPOKOMH, ouTn Kpaapat-
Holt nnacruHKK. K nsTKe npuKpeniedst 4 4wicHMKA Janky. 3akaHdMBa-
€TCSl HOXKKa CJIOKHO YCTPOEHHBIM KOTOTKOBRIM 4iieH»KoM (puc. 1.9).
Korotrkopblit uneHrk oGecrneynBaeT BOSMOXHOCTE repeBHXeHH s
[TYeNBl [10 LIEPOXOBATOM M [Maakoi (CKOob3Koi) NogepxHoctsiM. OH
COCTOHT M3 IBYX MPOYHBIX Pa3IBOEHHBIX KOTOTKOR M MsIrKOft 3J1aCTHY-
HOH MONYLIEYKH, PACTIONIONKCHHOM MeXIy HUMH. Kaxnawlii Kororok
MMEET D RANHVILIY KUY 00Ty X008, KOororeass Dvens auennsercs
3a n0Oble HEPOBHOCTH cyOCTpaTa, YTO MO3BONISET €ff mepelBUraThes
MO BEPTHKAIBHOI 1 HAKJIOHHO# mockocTsiM. C BEPXHeii CTOPOHEI HAl
MONYLUEYKONH HAXONSTCA NATh JUTMHHBIX 3alHYTHIX WeTHHOK, OTXOSI-
LIIHMX OT OMOPHOMN MJTACTHHKU W CYXallMX Ul 3alHTE] TOHKHX CTEHOK
nonyweyku. [Tpu nepensuxeHnu o WepoXoBaTol HopepXHOCTH MO-
Aylueyka oTrubaeTcst KBepxy, M Mnyefa LerUIsieTcst 3a opepXHOCThb KO-
rotkamu. Korna ona nepenprraercsi o rnaakoil NOBepXHOCTH, KOTOT-
KH OTKJIOHSIKOTCH B CTOPOHBI M Hasall, @ KOHEU nonylieyKi olycKaer-
Csl KHU3Y, K TTOBEPXHOCTH. BHYTpH Nonylueukn NpoXonsT 2 cTepsHs,
COENIMHEHHBIE HEMONBUXHO ¢ KOroTKamu. Mexay mopepxHOCTBIO K
NOAYLIEYKOH CO3M1aETCsl BaKyyMm, 4TO 0OECNeYHBAET mpurcachlBaHHC

Puc. 1.9, KoroTkoBbiii wneHink
paboueii nuensi:
A — Bun cBepxy; & — B CHu3y;
B— puncboky; | — KOTOTKOBRs! [U1a-
cTHHKa; 2 — wetHHEN; 3 — nony-
ieyka; 4 — KOroTKM




HOXKHM K cyberpary. [TpH NONHUMAHWK HOXKHM CTEPXHH OTTATHBAIOT
MOAYIIEYKY KBEPXY, M KOHEYHOCTD OTiensieTcs or nopepxnocri. On-
HaK0, BO3MOXHO, YTO OCHOBHYIO pOJib B MPHCACHIBAHMH MONYIIEYKHK
MTPaIOT BEICTYNAIOIIME Ha Heit wiefikiie puinenenvst. Cuia, KOTopyio
Myesa MOXET PasBHUTh NPH XOXKJIEHHH, OYeHDL BeJIMKa (110 OTHOLLICHHIO
K ee Macce). [pu NBKXEHHK NO WEPOXOBATONH MOBEPXHOCTH MYEna
crnocobHa TSHYTE TPy3, B 20 pa3 nNpeBbILUAIOLIMI Maccy ee Tena.

Y HOXEK NYesbl UMEKOTCS! TP TNABHLIX COYJICHEHMSL: TYJIOBHLIIHOE,
obecneyunBaloliiee NepeABHXEHWE HOXEK Brepen — Ha3an, MojBepT-
JNYXHOe, NMo3BoJIsiolIee el NMepeMeIaThbcst BBCpX — BHH3; KOJIEHHOE,
JIAK0111EE BOZMOXHOCTD OTPAHHYEHHO BBINPSIMAATE U crHOaTh HOXKY.
OcranbHble YWieHHKH UMEIOT MEHBLUYIO MOJIBMXXHOCTB: MX COYJICHEHMS
MO3BOMSTIOT HECKONBLKO COrHYTh M BBIMPSIMUTEL YIEHUK.

C HOXKOi1 CBSI3aHBl MBILLLIBE IBYX BUIOB. OJIHIM U3 HHX HAUMHAIOTCS
B IPYOHOM CErMEHTE M 3aKAHYKBAKOTCS B HOXKE, JAPYTHE pacrliojoxe-
HBl B ocienHeit uenukom. [epsasi rpyrina MbILUL NepeiBUracT HOXKY
Briepei — Ha3aa. MBILULLBL, HAXOSIIMECS B HOXKE, COCTARJISIIOT AHTA-
FOHMCTHYECKHE Mapul: OHK NPUKPETISIIOTCS ONIHUM KOHLIOM K CTEHKEe
YJIeHHKa, a JIPYrMM — K Mepe/lHeMY Kpar MochelyIollero wWieHHKa
(crubarenu u pasrudarenu). B 6enpe kpome npyx yNOMSIHYTHIX MBIUL
PAcroNiOXeHa ElE OHA, OT KOTOPOil OTXONHT [UITMHHOE CYXOXMIIME.
Nnpoxofsiiliee najee Yepe3d rofeHb M WIEHKWKH NAanku ¥ IoCTUIaKouce
KOrOTKOBOIO YieHuKa. B Beprnyvre HaXOOWTCsl TOMLKO OfMH MATCHbKMI
MYCKYJl, BLI3biBaKOWIK BpaleHie oenpa.

HoxXKH TakKe BBIMONHSOT JOMOJHUTENbHBIE (DVHKLIKK. Y pabounx
TMEN HOXKK MMEIOT npucnocobneHns s coopa nuubiikl,. HapyxnHas
TNOBEPXHOCTD IoficHU 3aaHeil HoxKY (puc. 1.10) y HHX HEMHOIO Baan-
JIEHa W JIMIUEHA BOJIOCKOB: XMTHH ee Majknil ¥ Onecrsiumii. 31o yr-
nybneHHe, OKPYXCHHOE pSIIOM 3arHYTHIX BHVTPb XECTKHX JUTMHHBIX
BOJIOCKONL, 06pasyeT Kop3uHoyKy, B CePEIMHE KOTOPOIl HAXONNTCS OHA
JUIMHHaA NPpoyHast wieTHHKA. B kopan-
HOMKY Nuesia cobMpaeT MsUIbLY B BUIC
NOBONBLHO DONBLLIMX KOMOYKOB — 0f-
Hoxcex. [Nepsoiit uneHKK nanku (nsT-
Ka) y nuesnibl CHILHO YBCJIMYEH U Npe-
BpauleH B MJIOCKYIO YETHIPEXYIONbHYIO
MIACTHHKY, IMPHHA KOTOPOM paBHa
IIMPHHE HWXHETO KOHLIA rofieHn. Yae-
HIIK JIaTIKI COENIMHEH € TONIEHBIO JIKILL
OIIHUM YIIIOM M 0Dpa3yer Ha 3alHEM
KOH1€ VIIKO — OTTSHVTHIl Hazan
MNIOCKHK BHCTYN, NPHAEPXHBAOLLNIA

Puc. 1.10. 3auusis HOXKA: CHM3Y KOMOYEK coOpaHHOIl NbUbLEL.
1 — werouxa: 2— ronews; 3 — nep- HapyxHas cTopoHa nepBoro 4aeHUKa
BLIM UncHUK anks (naTka); 4 — kop-  JIANKHK MOKPBITA ODLIMHBIMI BONOCKA-
3MMOMKA, 5 — BOTOCKM; 6 — y3leyka MM, KaK W BCE NpPYrHe YNeHWKH, ¢
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BHYTPEHHEN CTOPOHbLI 1epBbli WIeHUK nanku umeeT 9— 10 rnonepeu-
HO pa3MellleHHBIX pSIoB MPOYHBIX BOJIOCKOB, COCTABISIOLLMX 11IETOM -

KYy. Takiie Xe 1LECTOYKA HaXOAsITCs ¥ Ha BHYTPCHHEHW CTOPOHC IEPBOTO
YBENMYEHHOTO YleHKKa JIaNKK BCeX OCTAIBHLIX HOXeK. MaTka u Tpy-
TeHb 1meToueK He uMmetor. LleToukamMuy nmyena cyulaeT nbibUy ¢ Tena.
Ha nepeanux HoXKax BOJOCKM LUETOYEK pa3MellneHbl HeCKOJIbKO
BKOCL, UTQ 0QJIETYAET OUUCTKY OT bbb TONORLI U OCODEHHO Tha3.
CpelHUMM HOXKAMH ryeia OUMLIACT TOJIOBY U I'Pylb, NOUechBast UX
cnepenn Hazan. [LleToukaMu 3alHUX HOXCK OHA ITPOYeChIBAET OpIOLL -
KO B HallpaBJieHUH c3aay Bleped. Ha minpokoM KoHue rojieHu nueJisl
HAaXOIMTCA psf OCTpBIX JUIMHHBIX 3yOU OB, 00pa3yolX TaK Ha3blBa-
eMbIll TpeOeHb, KOTOPBIA CNYXNUT ANsl cYECHIBAHWS NbINBLLI CO LIE-
touek. [Tpu cbope Nbinblbl TYea pa3pbliBAET YCIIOCTAMM MBUIBHUKH
UBETKOB, W IbUIbUEBBIE 3¢PHA OOCHINAIOT €€ Teno, MNaBHbBIM 06pa3oM
TOJIOBY M Tpyab. [Tyena coOMpaeT 3Ty NbLIbLY WETOYKAMU MEPEAHMX
HOXEK, C HUX OHA CYMLIIALT €€ WETOUKAMH CPeaHUX HOXeK. ITpu aTOM
¢ JIEBOM HOXKM TbUIbLA NOMagaeT Ha 1MeTOUKY npaBoi, u HaoOopoT.
Jlanee wieTOUKM cpefHHUX HOXEK MMOOUYEPENHO MPOTACKUBAIOTCS MEXIY
LIETOUYKAMU 33AHUX (33AHUMH HOXKaMU MYE€Na MOXET CUMIIATD MblIb-
1y ¢ G0KOBbIX cTeHOK Opioiiika). O6HOXKA Ha KOp3MHOUKAax 3a[HHUX
HoXeK dopMupyercs Bo BpeMs neta myensl. Korna Ha meroukax Haoe-
peTcsl JOCTATOUHO MHOIO MbUILLbI, MUena 1o OplouiKoM cOnuxaeT
3aJHUe HOXKH TAKUM 00pa3oM, UTo IpeOEeHb OAHO HOXKHW AOTparu-

BAETCA A0 LUETOUKM ApyTOH. 39.CTpE‘.BHJV.€ MCXAY BOJIOCKaMH NbUIBUE-

Bble 3€pHAa BBIYECHIBAIOTCA U COOUPAIOTCS K HAPYXKHOM cTopoHe rped-
Hs. [loouepenHo noyecbiBalOTCs IETOYKH TO MPABOI, TO NEBOH HOX-
ku. [Teiibya yBnaxHsieTcsl myTeM NOAMEIIHMBAHN HEKTapa U CeKpeTa
XKeTe3, OTYETO OHA cTaHoBHTCS JHnKoit. Cobpasiiiuiicst Ha rpebHe KO-
MOUEK MbUIbLBI JAJee CABHTAETCS B KOP3MHOYKY {ITpY ABUKEHUM Nar-
KW BIEpEN M Hazan) v NpUKIEHBAaeTCs K HaxoAslehcs Ha ee JHE
uietunke. [Tpuneres B yieid, miena copacblBaeT OOHOXKY B sUEHKY C
MOMOIIIBIO 1ITIOP — OCTPbIX NMPOUYHBIX LIMNOB HA BHYTPEHHEH CTOpOHE
HAPY>XHOTO KOHUA ToNeHU cpeaHux HoxeK. LeTouxkn 3anHux Hoxek
cJlyXaT nueJsic elle M [Tt U3BNEYCHUS BOCKOBBLIX TNIACTUHOK M3 KapMa-
HOB MeXJy KpassMy CTepHUTOB Opioiuka. [Tuena HakaIbIBaET TOHKYIO
BOCKOBYIO MNACTHHKY HAa BOJIOCKM ILETOYKH W 3aTEM NEPEHOCHT €€ K
YeJTIOCTSIM.

Ha nepennnx Hoxkax HAXOAUTCA anmnapar JUIst YUCTKH YCUKOB (MMe-
€TCS1 Y BCEX TpeX 0cobcii mueMHOU ceMbu). OUMCTKa Tena nyensl nMe-
eT Goabluoe 3HadeHue. Bo BpeMs paGoTel NMUEibl B MoJie €€ MOKPOBLI
0oONMMAacT YBETOYHAS MbUbUA, TIBUIL U T. 1., UTO 3aTPYAHsET, a MHOTAA
U [enaeT HEBO3MOXHBIM BOCTPUATHe BHELHUX pa3apaxuTelled uyB-
CTBUTEJLHLIMK OpraHaMU. ATNINapar [Uisi YUCTKH COCTOMT M3 ABYX Yac-
Tell — IMOJYKPYINOTo BeIpe3a U MOABMXHOIO OTpocTKa ronelu. Buipes,
Haxo4siouica Ha BepXHEM BHYTPEHHEM Kpae MepBOro “iCHMKa Jian-
Ku (MATKW), ycaxeH NPOYHBIMWU XUTUHOBBIMH BONOCKAMM B BMIE

17



rpedHs. Hanbonee MHHBIC BOJIOCKH pa3MellieHBb TIO KpasiM BbIpe3a,
B cpefiHei 4acTH oHM Kopoue. TToABMXKHBIH OTPOCTOK, OTXOAsALLUM
OT 3AJIHCTO BHYTPCHHCIO Kpasi rojicHM (OH Ha3biBacTCs KJalaHOM),
TIPH COTHYTOM TIONOXEHHH HOXKH HAXOIUTCA NPOTHB Bhipesa. [Mucna
BIJIAJIBIBACT B BLIPE3 YCHK, MPUXKMMAET €ro LINopoit rojeHyu u npo-
TACKWBAET HCCKOJIEKO pa3 Mo LUETOYKE, OYHLIAsA OT MbUAbLbLI W Ibl-
NMHOK. Ha rofeHK nepeHux HOXeK UMECTCS PSll KOPOTKHX XKECTKHX
BONOCKOB, O0pasylollMX LETOYKY, NMpeAHa3sHauCHHYK JUIA YHCTKH
CJIOXHBIX TN1a3.

ZKanoHOCHBIH aNNapaT — cHCTeMa OPraHoB, BHITIONHSIOWNX (DYHK-
LIMIO 3alUUTH MHEAUHONH CeMbH OT pa3fMYHLIX BparoB. DTOT annapar
HaxoMTCs MO NMOcNCAHIIMH KONbLUAaMH DpIOLIKa M OTHOCHUTCS K KaTe-
TOpHH MePBHYHBIX TTIOMOBHIX MPH3HAKOB, B CBA3M € YCM HMeeTCH TOMb-
KO Y KEHCKHNX 0cobeit — paGouux nuen v MaTku. OH COCTOMT M3 Xana
W cucTemul xene3 (puc. 1.11, 1.12).

2Kano npeactaBageT coGoil gifliekan, Npeobpa3oBaHHBII W TIpH-
cnocobneHHbit JUs BripeickuBaHKs sana. CocTouT M3 cala3ok, cBsa3aH-
HbIX € HMMH ABYX CTHJIETOB M TPCX Map MIacTHHOK (MpOJIONroBarsix,
TPEYrOAbHBIX W KBAJIpATHBIX), MBILLCYHON TKaHM WM ABYX LUYITHKOB
($hyTnspoB) — ocsizaTeNbHLIX OPraHoOB.

Canaski UMCIOT BHAL XKelo6Ka, o6pallleHHOro KHH3Y, W OCHALLEHBI
JIBYMSi IIPOAONBLHBIMK BATMKaMi. CTHIICTH — 3TO JUIMHHBIE TOHKHE Hro-
NIOYKHU ¢ BBIEMKOH B cepe/iMHe, 3a0CTPEHHasi 4acTh KOTOPbIX Harpag-
NcHA K KOHLYy Opolika. CTUAETEI Ha OCTpbIX KoHLax umeloT 8—10
3a3yOpHHOK, 00pallleHHBIX KOHLaMH Ha3an. CTUNETH! MOABHXHO CO-

Puc. 1.11. Pazsurie XaloHOCHOrO anfiapara Myen;
3avatu: | — monopklx opradon: 2 — ctnetor; 7 — dyrspa; 4 — canasox

Puc. 1.12. TonoxeHme XanoHoc-
HOro annapara B OPIOLIKE TTYeTh:
1 — wmanas snopuTas xenesa; 2 — pe-
sepeyap GOnblUION SUOBMTON XKENe3H;
3 — 3anman Kmuka; 4 — CTHNeTH; 5 —
MIACTHHKY Kana
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€MHEHB C BaNHKaMK CANA30K
M MOTYT JIBUIaThCs B3l M Bre-
peil, 0Opa3ys MonocTh, No Ko-
TOPO#H 13 pe3epByapa sIoBUTO#M
seneswl crekaet an (puc. 1.13).
Pabouue nyensr MCNonb3yioT
KAMO TONBKO B 3aliMTHHIX Le-
Ngx, MaTKa — nNpH OTKIAIKe
AN W B Gopbbe ¢ OpyrMMm
MaTKaMu. 2Kano y Hee IUTMHHEE,
yeMm y paboueif nyenel, U Do-
Jiee XKECTKO 3aKperIeHo B Xa-
JIOHOCHOW Kamepe, a calas’ku
HMEKOT H30rHyTYI0 QopMY. Puc. 1.13. XKanoHocueiii annapat

C xaloM CBA3aHLI TpM CHC-  paboucii nucibl (B paspepHyTOM Biuie):
TeMBI XKenes. boabluas A006UIMAA | — peseppyap GONbILO SIOBHTOI KENe3L:
Jicene3d B BHAE IUTMHHOW TOH- 2 — Manas stIonnTas xenesa; 3 — Npososiro-
KOH prﬁoq}(“‘ pa.']-ﬂ.BOEHHOﬁ BATAS NMACTHHKD; 4 — TpeyronnHas NiacTHH-
HA KOHLIE, HAXOMMTCA B TIONO- XA 3 — KBAIPATHAS MAGCTHiKa; 6 — ymnsi-

G i G Pl (MIYNUKH) ¥ana; 7 — criner: & — AVKKa
CTH OPIOUIKA] BHIPADATBIBAET  (on5a0x: 0 — nyswa eritnera: 10 — KoHte-

CLRpCT KHCI0# peakuil, Ko- Baf YACTH CTIIETA € 3a3yBpHHamMy
TOPLIH CTEKaeT B pe3epByap,

rae HakaruimBaeTed. Masas sdoeumas Meene3a B BWIE KOPOTKOI Tpy-
60uKH BripabaThipaeT ceKpeT LilenoHol peakunH. XKuakocTH, Bolje-
nsieMble O0EMMHM XKene3aMM, CMELLKMBAIOTCS, W CEKPET npuobperaeT
AnoBUTLIE cBoilicTsa. Camasounan ycenesa Koxceenurxosa (napHasi) Ha-
XONWUTCH MEXJ1y KBalpaTHOM INIACcTHHKOI Xana ¥ 60KoBoil nnacTHH-
KOi1 3aUaTOYHOro CceNbMOro Teprita OplollKa, COEAMHSSACH ¢ HUMU
TOHKOIH XUTHHOBOI meperoposikoil. OHa UmMeeT Bl rpyLIEBMIHOIO
6es10ro Tesibla, COCTOSILLETO W3 TPYNMbI MHOTOYHC/IEHHBIX XETe3n-
CTHIX KJIETOK, CEKPET KOTOPBIX, CTEKAdA MO AYXKKAM Ca/la3oK U OCHOBa-
HHUAM CTHMJIETOB. CMa3bIBAET MX.

IMpy yxanenun nuena noarudaer OPIOLIKO, W KOHIIL CTHIETOB
BOH3A10TCS B KOXY, TONEPEMEHHBIMH IBHXEHHAMH YIYOIsisich B paHKY
M NpOoYHO 3alepXHBasick B Hel. BHenpenme Xana conpooxiaercs
BHECEHHEM B paHKY SUIOBMTON XMIKOCTH, CTEKAILIeH 1o XeaobKy
MEXY canaskami ¥ ctinetoM. [lbiTasice yneteTs, NYena oTpbIBaeTCH
OT Xana, W XanoHOCHLIM amnnapar BMECTE C MNOCJIENHMM Y3IOM He-
PBHOIt LIEMOYKH OcTaeTcsl B TeJie aTaKOBAHHOIO XHBOTHOTO (4eNoBe-
Ka). OTopBaHHOE OT M4e/bl XaT0 aBTOMATHYCCKH TIPOIOIKAET yriyD-
NATLCH B paHKY 3a cueT paboThI TOCAEIHErO HEPBHOTO y3jla M MyCcKY-
natypsl. 2Kajno Moxet yHKLUHMOHHPOBATL OTAENBEHO OT MUENbl B Teye-
nue 20 muH. Mocsie yxaneHUs TeNNOKPOBHBIX MHENA NOTHGaeT U3-3a
YTPaTHl Xajla, B C/y4ac Xe€ € HACEKOMBIMH CTMJIETHI MpOJaMblBaXOT
XHTHH W He 3acTpeBaloT B HEM, HTO MMO3BONAET MY€lle MHOTOKPATHO
HCIONb30BaTh XAano.
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MMpy yxaeUuK Y OCHOBAHMS Xl paboumx nucn puigensicres Qe-
POMOH, BLI3LIBAIOTHHIT Y IPYTHX TYeJ] COCTOSTHME TPEBOTH M N0BYXk1a-
WLLHA X K HanaleHio, Cam s He cONepXKUT KOMNOHEHTOR, TIPHBO-
ISILLMX K AMPCCCHBHOMY NOBCAEHMI0. ¥ MUEN BeCceHHEro nepHona xi-
JIOHOCHULI dTNapaT HATHHAEeT (DYHKIMOHHMPOBATL CO BTOPHIX CYTOK
SKM3HU, BHAUMWIE S BBLAEMMETCY B HEGONBIUOM KOJHMECTRe, Ha wiee-
TOH—CEALMOI AeHb 3aMCETHO €ro CKOMIcHHue B peaephvape. Makcu-
MaNnbHOE CCKPETHPOBAHME SIAOBHTOM Xeneskl | HanoJHeWHe pescp-
pvapa npoucxoasat Ha 10— 16-¢ cyTkn. TNocne 30 cyToK Xu3HKU o11e-
JIeHiE siaa Mpekpailaercs. ¥V OCEHHEro NOKONEHHs MUen JIcaTelib-
HOCTDL Xenesbl HaulHaeTes Ha 14— 15-e cyTi XHU3HI ¥ 3aKaHYnBa-
ercs K 20-M cyTKam.

OnHUM M3 CPEACTDB 3aLUTH OT YXaneHHi npv paboTte ¢ nuenami
CAVKHT ABMAPh. JIBIM HapyllaeT HOPMATLHYIO AeSITeILHOCTE CCMbH.
MHCTHHKTHBHO BOCTIPHHHMas HbIM KAK CHIHAT TOXapa, NYesib 1Ha-
TIOJIHAOT MEAOM CBOM 300MKH, YTO HE MO3BONSCT MUEHIC PEIKO NONTrH-
DaTh OPIOIIKO U181 YXANCHHS, M FTOTOBATCH NOKHHYTh OMACHOE MECTO.

1.2. [TMIIEBAPUTEJIBHAS CHUCTEMA

IMuiueBapUTeaLHAs CHCTEMA — COBOKYMHOCTL OpraHoB, obecrneyn-
BAKOIMX NEPEpaboTKY MUK, HEOOXOAMMOM 15 XKU3HEAEATCILHOCTH
oprannama nmuenbl. s HopManbHOM K M3HH, paBoTHl M PA3MHOXCHHS
nyenam TpeOyeTcs KOpM, B cOCTaB KOTOPOTO BXOMSIT BEAKM (npoTei-
HB1), yrnesojibl (KapOoruaparsl), Xuph (nunuabr). Kpome Toro, Hy»x-
HEI e B HEOONBIINX KOTMYeCTBAX BUTAMHMHLI M HCOPTAHUYCCKHE Be-
LECTBA (MMKPOIJEMEHTHI).

beaku — BLICOKOMONEKYSPHLIE A30TCONEPKALIHE OPraHUHecKHe
COCAMHCHI, KOTOPBIE PACXOAYIOTCA [NaBHLIM 0Opa30M Hd NOCTPoOe-
HHUC TeNa (BXOAST B cocTas HMTormasmst U T.1.), Moatomy kopm, Go-
ratulii Genxkavi, ocobeHHO HeoBXoANM MYENaM BO BPEMS YCIIEHHOTO
BLIpalliMpasds pacniona (wist GeicTporo pocta nuuynHOK Tpebyercs
MHoro Ocnka). Jlng peineneHUs Bocka muciabl Takoke HYXAatoTes B 6en-
KOBOM KOpMe.

Yeieaodv (caxapa. KpaxMan, TAMKOTE€H W T.1I.) pacXonyioTcs B OC-
HOBHOM Ha cO3/IaHMe Tenna # paboty MyCKYNoB. Yrnenonst Kax 0ol
CropatoT B OpraHusmMe, obpasys XMBOTHoe Terso. OcobeHHO MHOTO
VIIEBONOB NOTpetIseT Nyesia BO BpeMH MOJIETA.

AKupvr — cMecy cnoxHbIX 3O1poB, 06Pa3OBAHHBIX BRICLIIIMHI XUpP-
HBIMM KHCNIOTAMH H TPEXATOMHLIM CITMPTOM — FAHLIEPHHOM. 2KMpbBI,
TAK K€ KAK M YINEBOJBI, PAcXOVIOTesl Ha obpasoBanue Tenna. 2Kupbt
OTKJabIBAsICh B OPraHKU3Me, 00pasyroT pe3eps NUTATCABHLIX BELIECTR.

Murepanvhble coau BXoisiT B COCTaB KJIETOK Tena M remMoarmgbl
(xpoBH). OHM HeODXOMMMBI IS POCTA M HOPMATLHOTO TeueHUs 0b-
MEHHDIX NIPOLIECCOB.
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Bumamunbr — CHOXHBIC A30TCOAEpPXAlliMe BelliecTBa, HEODXOnn-
MBIC /1151 HOPMATBHOM XH3HCIEATCABHOCTH U Pa3MHOXEHHS XHBOT-
HbIX. M3BECTHO HECKONBKO TPYIN BHTAMMHOB: OIHM H3 HUX BIMSIOT
Ha pocT, Apyrue — Ha MeTaboJIM3M, TPETbY — HA HEPBHYIO CHCTEMY
W T.J1. be3 BUTAMMHOB XMBOTHOC HE MOXCT HOPMATBHO pacTH, pas-
MHOXATHLCS. JIaBaTh MPONYKIMIO.

Jng nuen xapaktepHa aHmoOUAUA — NMUTAHWE MCIOM M NbUIBLLIOI.
Bee rnepeusicieHHBle BEUIECTBA TMHEJBI MONYHAKOT W3 3THX IIBYX TIPO-
JIYKTOB. KOTOPHIE SIBMISIKOTCA [UISI HUX CCTCCTBEHHOM THLUEH.

[MuiiepapyTeAbHAS CUCTEMA Y IMTHEJ, KPOME MepeBapHuBaHMsl MHLLH
W BCACHIBAHMSA MUTATE/IbHBIX BELUECTB, BHITONHACT (DYHKLHIO pesep-
Byapa [UTSl BPeMEHHOTO XpaHEHMs HeKTapa M Mena npu ux cbope u ne-
peHoce, a TakxXe BoOb. TakuM obpaszoM obecneunpaercd HOPMATBHOC
MUTaAHKE MYesi B TEHEHHE JUTMTETRHOTO 3uMHero niepHona. INMuilieBapy-
TeNbHBIM KaHan (puc. 1.14) Hauu-
HAeTCsi ¢ POTOBOIO OTBEPCTHS C
POTOBBIMH MPUAATKAMM M 3aKaH-
YHMBAETCS 3A[HETIPOXONHHIM OT-
BepcTHeM (aHyCOM).

KuuedHuk nenutes Ha 3 oT1-
Iiena; nepeaHunil, cpenyuit U 3an-
Huit. [NepenHuii ¥ 3agHuit oTne-
bl 00pa3yTes B npotecce IMG-
PHOHAIBLHOTO Pa3sBHTHH M3 Ha-
PY>KHOTO 3apofbIlLIEBOrO AMCTKA
(aKTONEPMBI), MO3TOMY C BHYT-
PEHHEN CTOPOHLI OHM BLICTIAHBI
XMTUHOBbIM MOKpoBoM. CpenHuii
OTIeN KMILIEYHHMKA pa3BHBacTCH
M3 BHYTpEHHETO 3apoablllieBOro
JTUCTKa (IHTONEPMbL) W TOKPBIT
anurenvem. K nepeavemy orneny
KHMILICYHHKA OTHOCHTCH pPOTOBOM
annapar, ri0TKa, MUILIEBON, Me-
JNOBHI 300MK M MPOMeXyTouHas
KHIUKA (KJanaH), obGpasyoiive
MEPEAHIOI0 KHILKY, K Cpe/THEMY —

CpelHssl KMLIKA; K 3aJHEMY — 0

TOHKAs U TONCTAs KMILKHM, 06pa-

IYIOILME 3ATHION KHILKY. Puc. 1.14. MunieBapyTeipHas cHcTeMa
PotoBoit anmapat — cucrema pabotch nuens:

OpraHoOB, PACMOJOXEHHBLIX B I — miotka; 2 — nuueson; 7 — n;t)'rowan
o : 5—rpyn-
HUXKHEH HACTH TFOJOBbI muenpl, K& 4 — 3ANHETONOBHAS Xenesa; 5 — rpy

Han wenesa: 6 — MenoBwM 306KMK: 7 — cpen-
OKOIO EXOJia B POTOBYIO MONOCTD. ., KMKa: § — ToHKas KHluka; 9 —

PoroBoit annapat (puc. 1.15) toncran xkmwka: 10 — pekramsumie xere-
npencraeieH Bepxuei ryboit (1ag- 3 ] — ManbnuUrHeBs CoCymIbI
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pPYM), MAPHBIMH BEPXHUMM YENHOCTAMM
(knaipl, MaHnudynbl), MapHBIMH HIX-
HUMM HENOCTAMU (MAKCHITB) M HHX-
Heil ryboit (nabHMHyM); OTHOCHTCH K J1H-
KyLlle-TPbI3YLIEMY TUTTY.

Bepxuas zyba — wenapuHast nposon-
ropsaTasi TUIACTHHA, NIPHKPETUIEHHAs OC-
HOBAHMCM K HHXHel (hpoHTanpHOIl 1a-
CTH TONOBLI M TIPUKPLIBAOLIAS BXOJ B
porosoe orsepcTue. C BHYTpeHHEH cTo-
pOHLI BEPXHASA TYGa U pacnoNnoXeHHBIH
Han Hel ornen (Kauneyc) noKpbiTol
TINEHKON M O0pa3yloT EnuHYI0 NOBEPX-
HOCTE, KOTOPasl CNy3KWUT nepenHeil creH-
KOH pacliMpeHHOoi nonoctid (LMGapuy-
Ma), HaxomsILeCs Ccpasy 3a pOTOBBLIM OT-
pepcTHeM. LinbGapuym paciivpsiercsi npu
COKpallleHHH NTATH KOPOTKHX MYCKYJIOR,
COCOMHSIOLMX €0 TMEPENHION CTEHKY C
ronoBHo# Karcynoii. OH BmecTe € pac-
IUMPEHHOM HaCTbIO IOTKK 0bpasyer r1o-
; , ) ; TOUHLII HACOC, CNYXaliMit sl Bcachl-

— pocea, £ — Naparnoced; S —  paypg }UAKON MU,
ﬁ;‘:;";“i":mﬂ? w‘;'gpi;: Mo oGe cTopoHbI BepxHei ry6bi pac-
7 — Kapao; § — cTunec: 9— pak- TONATAIOTCS @epxhue 4earocmu — LeNb-
cuApHLil (HMXKHeYenlocTHoil)  HBIE, CHJIBHO XHTHHH3HPOBAHHbIE I1ac-

LIYTIHK THHKH, CYAXEHHLle B cpefHEM yacTH W

pacllMpeHHbIE K KoHuaMm (puc. 1.16). OHu

COCNIHHANOTCA € rofoRoil TakMM oOpa3oM, YTO MOTYT COBEpLUATh Kaua-

Te/IbHBIE JIBUXKEHHS] B BEPTHKAIBHOM MAOCKOCTH, B CTOPOHB OT BEPTH-
KanbHOH OCH FOJIOBHI.

Iprxenus obecneunparotea paboToll ABYX MBILIIE OTBOIALLCH,
MPUKPETIEHHOM K 3aIHEMy COYJIEHCHHMIO BEPXHE YeNntocTH € rofon-
HO#i Kancynoit, U npuBonsiieil, Gonee cUNbHON MbILLILEN, COCTMHSA-
10LLEi BEPXHIOW YeNlCTh C FOJIOBHOI Kancynoii B TOYKE TNEPEAHEro
couneHenusi. Ha conpukacawouinxes noBepxHOCTAX BepxHEi Henioc-
TH pa3HyaloT BHYTPEHHMM, N KOPEHHOI, Kpail M HapyXXHBIH, WIKH
pe3LOoBLIt, Kpail (CHaBXeHHBII ITHHHBIM ocTPEIM 3y61ioM). Ha BHyT-
peHHell NMOBEPXHOCTH MaHAMOY/IBI (B ce HMXHEN yacTH) MMeeTcs
KeNoOOK, CBA3aHHLII ¢ BBHIBOASLLHM OTBEPCTHEM MaHIHOYIAPHOK
XKene3sbl, 1o KOTopoMy BeiBonMTes ee cexpeT. ITo crpoeHmio U crene-
HM pasBMTHS BEPXHMe yemocTH pabouell myenbl, MaTKU M TPYTHS
HECKOJILKO pas/iiyaloTes, 4TO CBA3aHO CO CrneuMdMKoil paboTsl,
BHLINONHAEMO# 3THMH 0coBsimM B cembe. BepXHue yentoct paboueit
MueJIbl MMEXOT OCTphill pe3LIoBbIi Kpail, a HA BHYTPEHHEI XeBaTelb-
HOI1 TIOBEPXHOCTH BUIIHBI XOPOLILO PA3BUTHIE TPEOHU, KOTOPbIMM MYe.1a
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Puc. 1.16. TosioBa 1 BepXHME YeK0CTH NYe:

A — paGoueii nuenvl; 5 — Matku; B — TpyThs, J — BEPXHIAA MENIOCTL B BHYICHEHHOM
suse; [ — ronona (B pa3’pese NoKasaHu MBILULLL, IBUTIIOIHE BEPXRHeE YemoeTh); [ —
BepxHas ryGa; 2 — pepxuss vemacts; 3 — pe3uonbiit kpaii

Pa3sMHHAET BOCK MPH CTPOUTENBLCTBE COTOB U KOMOYKH TbISIbLBI MITH
Meprd NpH NUTaHud M KopmieHuH nuuuHok. Kpome toro, nuena
BEPXHHMH YEJIIOCTAMH MOXET IPLI3Th NEPEBO, BLIHOCUTL COP M3 YL,
TIONB30BATECH HMH TIPM CXBATKE C YYXHMMHM TTHENaMH W JIPDYTUMH Hi-
CEKOMBIMM, HAMABLUMMH Ha cemblo. BepxHMe yenctu matku — 6o-
Jlee KpYnHeie (COOTBETCTBEHHO pa3Mepam Tena), Ha MepejHeM Kpae
OHM MMCIOT XOpOLLUO pasBHTHIl 3yDell, KOTOPEIM MdTKa Tofb3yercs
JU1S1 TPOTPHI3aHUS KPbILUIEHMKH MaTOUHHKA TIPH BHIXOME W3 Hero. Bepx-
HME YeNIOCTH TPYTHS HEOpa3BUThI, HO TOXE C OCTPBIM 3yOLIOM.

Huxcnue wearocmu Takoke napHbie, OHH COCTOAT M3 ABYX HJICHHKOB!
Kaplo, COENMHSIOLIETO HHXHHE HEelocTH € TOJOBHOI Karcynoil M
HUXHe#l ryboii, U cTUNMca, Nepexofsilero B JUIMHHLIE cabneBHIHbIE
nonacti — ranea. B Mecre nepexopa cTHnca B rajiea HaxoauTes PynM-
MeHTapHbIi wynuk. Slonacti ranea o6eux yenocTell, coeMHssCh, 00-
pa3yioT MEPENHIo M HacTHYyHO BOKOBBbIE cTEHKM Donblloro KaHanla
Xo6omka — 4aCTH POTOBOIO amnaparta, COCTOALUEN 13 HMXHel Hento-
CTH BMECTE C HIDKHEN TyDoH W chyxXallieit U8 3acachlBaHus XHIKORN
numu (puc. 1.17).

Huxcnasa zyba cOCTOUT M3 NOCTMEHTYMa — OTAENA, KOTOPBIM OHA
COYNEHAETCS C TOJIOBHOM Karncynoil (coenMHEHUE MPOUCXONHT Yepes
CyOMEHTYM — COCTABHYIO 4acTh MOCTMEHTYMA, — HJIH NOPYM, KOTO-
PBIil COYNIEHSIETCS € Kapno HUXHUX uenmocreit). Jlanee cnenyer Tpey-
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Puc. 1.17. XoGoToK nyenwi:

! — nonpGoponok; 2 — nonnoaboponok; 7 — HILKHSA

YEJTHIETH, 4 — OCHOBHOR YWIEHWMEK, 5 — NOOLA3LIYHHE,

& — HuKDHS Nonacth; 7 — unbaneua; § — s3LY0K;
9 — nokeuxa

FONIbHB YICHHK — MCHTYM, BEpLUMHA KO-
TOpPOro TAOTHO OXBATLIBACTCS JOPYMOM, a
HMKHHIT KOHELL COSIMHSICTCA € NPEMEHTYMOM.
B croponry or npementyna (B KORIEBOIT €ro
HACTH) OTXOAAT LLIYNMKM, a caM OH MNEPExo-
IMT B s13R40K, 00pazoBaHHBI cpacraHHeM
MIBYX Mnap jonacteil — HapyXHbiX (naparnoc-
Chi) K BHYTpPEHHUX (roccsl). Tpu coenliHe-
HHI LYNTHKH 00pa3yioT 3aHI0K M YacTHYHO
GokoBbie cTeHKH GONbLLIOrO KaHaa xoboTka.

Szumox (pue. 1.18) npepcraBnser coGoit
JUTHHHY10, TOHKYHX, HECKONBKO CTUIIOCHYTYIO
B TIEPEIHE-3a1HEM HATIPARIEHHH TPYDKY U 3a-
KaH4YMBaeTcs YIUIOLICHHBIM NPUIATKOM — JO-

seykoid. Ero BHCLUHSS cTeHKa cOCTOMT M3 KOJEL MSATKOit M MIoTHOI
KNTHKYNBI, MO3TOMY OH rHOOK ¥ MoaBHxeH. B Tonlie s3uka MMeroTes
nsa Kanana (puc. 1.19). Onuy U3 HUX — MAICHBKNIT (KanmMUISIpHBLL),
OOpa30BAHHLIH BLITMYHMBAHHUEM CTCHKH OCCBOTO CTCPXHS, HA3LIBAETCA
CIIOHHBIM H HEeoOXOmIIM [UTsl BLUIENCHUST CEKPETA HMXHETYOHOI Xene-
3bl, BTOpoil — Gonee KpynHBii, HEOOXOAMM JUIs IPONBHXKEHUS TNTHLLM,
KOI/1d OHd CIM3LIBACTCS NOXKEUKOl (MpH TOHKOM KHAKOCTHOM CToE).

Flpi f0cTATOMHOI TOALLUMHE XMIKOTO C/OS, KOT/JA Muesia MoXeT

NOrpysuTh B HEro XpBOTOK, Mullia NOCTYNacT Mo GonblioMy KaHany

Puc. 1.18. Konelt s3uyka muenw:: Puc. 1.19. lonepeuHnit paspes uepes
I — noxeuka; 2 — cekperopHulil Kakan SI3LIYOK NYeibl:
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I— 3 — Kanansl A3uuka; 4 — ocepoil cTep-
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xo0otka. BocnpusiTve NMUILLM OCYILECTRIsETCH BKYCOBBIMM pelienTopa-
MM pOTOBBIX TPUOATKOB.

Kenesbnl — OpraHbl, BLIpadATHIBAOLIHE H BLINENSOLIME cricuH(-
YECKHE BEILECTBA, KOTOPHIE HECYT pa3iuuHble hH3nonornueckue QyHk-
LUMH K YHACTBYIOT B DMOXMMHUYECKHMX TIpOLIECCaX OpraHM3mMa MUCeb.

ZKeneswl BHYTPCHHEH CeKpelUMM, MM IHOOKPHHHBIC, HE HMEIOT
BBIBOIHBIX TIPOTOKOB M BHUIEASIIOT CEKPETHPYEMDbIE HMH TOPMOHBI (MX
MHOIAA TAKXKE HA3bIBAOT CEKPETAMM) HEMOCPEJCTBEHHO B reMonumdy.

Keneswl BHELIHEH CEKPELIMM, MW 3K30KPHUHHLIE, MPOAYLHPYIOT
CEKPEThI, KOTOPLIE BHUIENSOTCS HA MOBEPXHOCTh TENa MM B MOAOCTH
BHYTPEHHMX OpPraHOB Yepe3 BHBOOHBIE MPOTOKH.

OK30KpUnIBIe Mceaesbl PACTIONOXEHBI B pA3HEIX YACTAX TENA MYENLl U
AHATOMHYECKH IeIATCA Ha TONOBHEIE, TPYAHBIE U GproliiHLie. Buimensi-
K0T XENE3bl, NPUMBLIKAOIIME K NIEPEAHEMY W 3aIHEMY OTIIENam KHIley-
HuKa. K nepeaHeMy oTneny KMILEUHMKA NPHUMBIKAIOT YEThIPE XKEIE3bL:
BCPXHEUENIOCTHAS, IMOTOMHAA, 3a0HEroNoBHAA M rpyaHas (puc. 1.20).

Pont sxenes ype3puiuaiiHo pasHoobpasHa. Hekotophie xeneswt hyHK-
LIMOHHUPYIOT NHLIbL HA OTIpeaeNeHHbIX CTAIMSIX Pa3BUTHsI HACCKOMOTO.
Taxk, Ha AUMMMHOYHOIT CTAIMK B MEPHOM IMHBLKH NOBLILLaeTest (hu3no-
JNIOTHYECKast aKTUBHOCTh KOMCHLIX (BEPCOHOBLIX) Jiceine3, CEKPET KOTO-
PHIX pacTBOPAET KYTHKYAY NHYMHKHU. [1pu nepexone TMUMHKY B npel-
KYKONKY (DYHKUMOHHMPYET MpAOuAbHAA Jceaeza, KOTopasi y B3pOCcioro
HaCeKOMOro npeobpa3yercsi B HHXHEryoHy xenesy. Hekotopsie xe-
Ne3bl pa3BUTHl MLLE y pabounx nuen jubo y paboylix myen M MaTox.
UTO CBsi3aHO € UX (yuxuMeii. Hanpumep, 6ockosbie ncenesst, Heobxo-
NHMBbIE U151 CTPOUTENBLCTBA COTOB, ECTh JIMIIL Y paboumx nuen. Tonbko
y HUX (OVHKLHOHHPYIOT W 2unoha-
PUHzZeanbHbe Jicenezsbl (TNOTOUHBIE),
NEATENBHOCTE KOTOPbIX HeobXoaHma
NpH KOPMAEHUM NHYHHOK (Y MOSIO-
OBIX TIHen) W nepepaboTKe HEKTapa
B Mejl BO BTOpOI NEepHOn XH3HH
nYyenul, Korma oHa cTaHOBHTCH
COopIUMUEil: rMOTOUHBIE XENe3n
BBHIIENAKOT CEKPET, cofepXailiMil
uHBepTasy. unodapunreansHoie
KENE3bl PACTIONOXCHBI B NepeHeil
YACTHU TONOBH M MPCICTARISIOT CO-
Goit MuorouncncHHbE waposause  Pre. 1.20. Cxema pasmeiuenms xe-
CKOTUIEH ST KIETOK, JICKALLIMX IoNb-  J1I€3. TPHMBIRAOLIMX K HCPCAHEMY

KaMM BOKpYI OGIUErO ANMHHOIO OTACTY KHIEMHNKA MTICHEL:
TMPOTOKA. 1 — pepaHeueocTan weaeml: 2 — rio-
51‘9”(}”6}“9!,””8 Jeene3st (BepxHe- Towtias kenesd; 3 — HaaraoTounbli

- yv3EN: 4 — 3anNCroNonnas aenea; S —
HEMIOCTHEIE) OCOGEHHO PASBITHE ¥ 4 csorountaii viem: & — rpyatas #e-

MaTKH, V pabouux mnues OHH HE-  pey: 7 — pumeson; § — nunomioi
CKONBLKO MENkye, y TPYTHE 11e pa3- NPOTOK HIKHEryOHO xene st
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BHTBE. Haxonsites y OCHOBaHMS BEPXHEN uentocTH. Ponb HX B N€ATENb-
HOCTM MaTKH M pabouMx TM4esa pa3nuuHa ¥ 3aBMCUT, KPOME MPOYETO,
OT Bo3pacta Hacekomoro. ManaubynapHas xeneza cOCTOMT U3 TUIOT-
HOTO JIBYXJIOTIACTHOIO MELLOYKA ¢ Xene3ucThiMM cTeHKaMi. Cekper
ITOM XKENEe3bl y MONOION MUYENBl BXOAWT B COCTAB MOJIOYKA, KOTOPhIM
OH4 KOPMHT NIMMHHOK. Y Gollee B3pOCHBIX MUES XKejie3a BhIIENAET CeK-
PET LISl pACTBOpPEHMS] M COEAMHEHHs! YACTHLI BOCKA TNPH CTPOMTESNb-
CTBE COTOB. ApoMaTHuUeCcKHI CEKXpeT mMaHAHOYNAPHOI Xenesnwl y He-
MAOAHON MaTKy CHYXMT JUIsl TIPUBJEYEHMS TPYTHEI BO BpemMsa Opau-
HBIX TIOJIETOB. Y TUIOJIHBIX MATOK OHa BLLJIENSET CEKPET, BXOMALUHA B
COCTaB MAaTOHHOrO BELIECTBa, MIPAIOLLEro BaXHYIO poOib BO B3alMO-
CBA3SX MEXIY MATKOM M nuenamu.

Huxcriezy6ras (nabnanvHas) Jceae3a Ha3BaHa 1o MeCTY BRIXOJA ee
BBIBOJIHOTO MPOTOKA, B KOTOPKIi1 MOCTYNAOT CeKpeThl 3aIHETOJTIOBHON
M TpyMHO# XeNe3. Jadnezon06Has (OKCUNTUTATLHAN) Jcene3a Haunbonee
pa3BHTa Y MaTKM, XOpOLUO pa3BHTa y pabouyux mnuen U MeHee — Y
TpyTHei. OHa BLUIENSAET XUponofobHbIE BELECTBA A1 CMa3biBaHKs
TPYLLMXCS XUTHHOBBIX HacTel X0DOTKa 1 pacnoyloxeHa B BEpXHeEil ya-
cTH ronoBsl. Jlyulice passutHe 3Toit Xene3sl y pabouux nuen no cpae-
HEHMIO C TPYTHAMHK OOBsCHAETCH BONBLIMM obbeMoM paboT, KoTO-
pHIH OHW BEITTOJHAIOT € NOMOLLBI0 X000TKa. B ouHakoBoii cTeneHu y
Beex ocobeil muenuHoil ceMbi pa3BuUTa zpydHas (TopakalbHas) dce-
f1e3a, CCKpPET KOTOPOItl yHACTBYET B NULUEBAPEHUM AHATOTHHHO CIIIO-
He. 2Kenesa HaxonHTCsl B NepeaHeil 4acTH rpyau, BbiBOAHOH NpPOTOK
(oBLIMil © 33aAHETONOBHOI XKene30it) NPOHUKAET B TONOBY M 3aKaH-
YHBaeTcsl Y OCHOBaHHA HMXHEH rydnl. CeKpeThl HUXHETyOHOI xene-
361, YBAAXHASA A3BIHMOK M NOXeuKY XoDoTKa, crnocoOCTBYIOT pacTBoO-
PEHHIO KPUCTA/UTHKOB caxapa rnpu npueme MULM, a Npy 3ane4arbl-
BAHHH SYEEK UCMONB3YIOTCA TS pasMsirieHys Bocka. OauH U3 nono-
BbIX )EPOMOHOB BLIIENSETCA KPMITTOBHAHBIMH Xeie3aMH TOTOBOI K
CNapMBaHMIO MaTKH, pacroloXeHHBIMH HA CHMHHOI NMOBEPXHOCTH
OprolHoro otaena. HecKonbko xenes MMeeTcs B XaTOHOCHOM anna-
pate. [laxyuee BELIECTBO CEKPETA HACOHOBOI Jicenesbl CNYXUT st OpH-
EHTALMK THEJ BO BpeMsi noneta W poeHusi. bonbiroe 3HaueHue B
MXH3HH MUEJIMHON CeMbH MMEET BHIJIENSEMOE MNONHON MaTKoi Ma-
TOYHOE BELLIECTBO, COCTOSLLEE U3 CMECH CEKPETOB MAaHIMOYNsPHBIX,
TPYAHBLIX U OPOIIHBIX XKenes.

K 9K30KpMHHBIM Xefe3aMm, BhIIEASIOIINM CEKPETh! B TTOJIOCTH BHYT-
PEHHMX OpraHOB, OTHOCHTCSl PEKTAILHHIE W MPHUAATOUHBIE XENE3H
TIONIOBO# CHCTEMBY TPYTHEI M MATOK. PekmanbHble dcene3bl paCnoNoXe-
Hbl B CTEHKE 3a0HEH KUIUKK. OHM cnocobCTBYIOT CryLUEHHWIO KATOBHIX
Macc M BbiaensioT (PepMEHT KaTtallaly, KOTopasi NpenoTBpalliaeT Bpei-
HOE BIMAHHE HA OpraHM3M BELLECTB, 00pa3yloiiuxcd npH LUIUTENb-
HOM TNPCOBIBAHMH IKCKPEMEHTOB B KHILEYHMKE. AKTHBHOCTbL CEKpE-
LIMH KaTalasel ABISETCH MPU3HAKOM MOpofbl: Haubonkbllee Konnye-
¢TBO (hepMeHTa cuHTE3UpYeTCsi ¥ Donee 3uMMoCToliKHX mopon (GaLi-
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KupcKas nonynsauus). fpudamoutivie (MyKyCHBIE) Jceae3nt TPYTHEN Bhi-
pabaTLIBAIOT CEKPET, KOTOPLI BO BpEMS KOMyJISILIMKM TONANAET B ce-
MSTM3BEPraTeNbHbIi KaHal Beaen 3a criepMoii. Cekper nMpHaaTOuHBIX
Kene3 MAaTKM, CTHMYJIMPYIOHIMA NBHXEHHE CriepMaTo30HIoB, MOCTY-
maeT B BBIBOAHO NMPOTOK ceMsANpUEMHHKA.

CpoKH feTeNnbHOCTH Xefle3, MHTEHCHBHOCTD BhIIENIEHUs] CEKPETH-
pYEMEIX BELLECTB PETYJUPYIOTCH HEPBHOW cHcTemoi. BewwecTsa, cex-
PETHPYEMBIE OTAESIbHBIMM KENE3aMK TMYEbl, pazHHalTes Mo XMMK-
YEeCKOH MpUPOIE W 110 3HAYEHHIO, KOTOPOE OHH MMEIOT JLIS KU3HEIe-
ATENBHOCTH OPraHM3Ma, a TaKKe JUISl pasBUTHs! H HOPMAJILHOTO cyllie-
CTBOBaHHS MHENHHO CEMbBH.

Dndoxpunnsie Heaezvi OTIPENENSIOT MHOTHE TPOLIECCH, TPOHCXO-
nsiue npy Metamopdose nuenel. Broinensiemele MK rOpMOHBI BIIHSIIOT
Ha npolecchl pocta, THHbKHK, Ha NEpexol JUYHMHKH B CTAIHIO TIpel-
KYKONKH W KyKonku. K 3HIOKPUHHOI CHCTEME OTHOCHATCS 4ETHIPE
XENE3bl: HEHPOCEKPETOPHHE KIIETKH, KapJMaNbHbIE Tena, npuiexa-
11{Me TeNa W nepeaHerpyaHas xenesa. Helipocekpemopivie kaemku pac-
MONOXEHL! B MNEPEeNHEM OTACAE MO3ra, XOPOILO Pa3BUTH Yy paboHmMX
MYe U MaToK, B MEHbLIEH CcTeNeHH — Yy TPYTHE. DTH XKenessl cekpe-
THUPYKOT HEMPOTOPMOHH (AKTUBALIMOHHBLIM TOPMOH, TOPMOH TEpexoaa
K cTaaMu umaro). Kapduaasuvie meag HAXOLATCS NMO3a14 MO3LA Ha MH-
LIEBOIE, NMPUMBIKAKT K OOKOBLIM ctopoHaM aoptel. Ylpencrapnsitor
coBOM napHble KOMIIAKTHBIE [PYIIBI KPYIIHBIX 1 MENKUX KIETOK, 00-
NAAa0T Pa3HOCTOPOHHEH TOPMOHANILHON aKTHBHOCTBIO, PETYIHPYIOT-
co OBeHWIBHBIM TopMoHOM. [lpunexcaique meaa — napHasi Xenesa,
pacroNoXKeHHas 3a KapiuanbHeiMM TenaMu., Flpencrasnger coboit 3amk-
HYTBIE MYy3bLIPLKH, COCTOSILIME M3 KPYMHBIX MHOTOIPaHHBIX KJETOK,
BBIICJISIET IOBEHMUIbHBII TOpMOH. flepedrezpydnas sceaeza pacnionoxe-
Ha Mo/ MHLIEBOLOM HAM MEPBLIM IPYJAHBLIM FAHIIMCM, PA3BUTA TONLKO
y THYMHOK, HMEET BUI JUIMHHOIO MOJIYNpo3padHoro tensua. Buipaba-
THIBAET 3KAM30H — FOPMOH JIMHBKH.

Ipouecc nepepaGoTkK HekTapa B Mel MPOMCXOIMT B MEpeiHeM
ornene KuweyHuxka. HexTap conepxur no 70 % Bosbl, ero nepepabor-
Ka COCTOMT W3 Tpex 3Tanos: | — ucnapeHWe W3nHlIHel Bonel; 2 —
pA3IOXKEHUE IMCAXAPHIOB HA MOHOCaxapuibl; 3 — IpuIaHue meay
KUcnoit peakumu. JInsi McnapeHust THLIHEH Bo/ibl NMHENbl packilajbiBa-
KOT NIPUHECEHHBIH CBEXHIl HEKTap B A4EiKM, 3anofHAA UX JMLIL Ha
30 % obvema, Gnaronapst ueMy YBEAMYMUBAETCS TUIOLAAbL HCTIAPEH S
OnHoBpeMEHHO NMUeNBH BEHTHJIMPYIOT YNei, crocobeTBys yhaleHHIo
M3 Hero JiMwHeit Bnard. HeonHokpaTHo nyensl NEpeHOCAT HEKTap M3
OIHHUX syeeK B JIpyrue, pacnonoxeHHwule peille. lNpu atom. Habpan
Karulio HeKtapa, OHM HECKONBKO pa3 BbINYCKAOT €& Ha A3bIYOK I
3aTeM CHOBA BCACHIBAIOT B MeOBbIE 3001K. HexTap cmelnBaetcs co
CNIOHOM nuesnbl, cofepxXKatileit epmeHTH HHBEPTa3y W amunaly. flon
BAMSHHEM WHBEPTA3Bl CaXapo3a HEKTAapa NPEBpallacTcs B [KKo3y W
(pyxTO3y, aMHunasa paculerviger KpaxmMal. OnMHOBPEMEHHO B HEKTap
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nonanact GepMeHT, MPEBPALLIAIOUITH YaCTh INIOKO3B B MIOKOHOBYIO
Kicaoty. Jlist 31010 npouecci HeoOX0MMM KHCIIOpo, C© KOTOPLIM He-
KT4AD W COMNPHKACACTCS BO BPCMs CIO BBITYCKAHM3I H3 H3BINOK; KAk
noOOYHBI NMPOYKT BRIACNSCTCSH MHMAPOKCH]L BOIOpO/IA, HEHTPAAM3ye-
Mulil pepMeHTOM KaTanazoil. B pesynktaTe 3penwii Men Bcerjia umeet
KHCIYIO PeaKkLinio.

[Mpoucce nuuIcBapeiis NPOHCXOMNT CNEAYIOLMM 06pazoM: nuia
yepes XoDOTOK NonalacT B POTOROE OTREPCTHE, & 3aTe€M B TIOTKY —
paclpeHHYIO YacThb nepeiHeil Kuwku. [oTka cyxaercs B fonlee TOH-
Kyl Tpybky — nuiueroj. Ee nepeansis uacrts obpazyer nonocts —
unbapuyM, Kotopasi cnoco0Ha pacluMpsTLes, BcachiBas nuuy. [1pw
CXHAaTHI OKOAOTAOTOMHEIX MBILILL TTHILA NPOTANKHRBAETCS! B NMMILIEBOM.
Mplwiner cTeHoK nuuleBona, obecneyrBas ero nepuCcTaNbTHYECKHE
JIRHXKEHMSE, NPOTANKIBAOT NHULY B MeNoBHI 300MK, 0OpazoBaHHBIN
paclHpeHHON YacThio MMILEROIA, TJle HAYMHAETCs MpoLlece nepena-
PHBAHMA MULLH — THIPOIK3 VIAEBOAOB NOJ BIHSIHKMEM CCKPETA ¢ (hep-
MEHTaMH, BbIAEASICMOro CrieiHalbHEIMH JXKele3aMH, ManHeM obpa-
30M roTouHOI ¥enesoil. [Tuena MOXET BMeCTHTE B Me0BOM 300uMKe
10 35— 65 Mr kKuIkoro kopMa (Hektapa uiu mena). OfHAKO BO Bpems
B3ATKA nMuenbl 06bIUHO BO3BPALLAIOTCA ¢ rpy30M 35—45 mr. C vapyx-
HOIi CTOPOHD! CTEHKA MCNOROTO 300MKA BHCTIAHA MBILIEYHBIMH CNOSI-
mu. Coxpaliasich, 3TH MBILIIIBL YMEHBLIAKT 06LeM 300MKa, TAKUM
oGpazom nuena MoXeT OTpLITHYTh CONEPXMMOE 3001MKa HeEpe3 NULLe-
Boa 1 x000TOK B spreiiky. JlabHence NpoABHXCHNME NHLIKM 1O IHUlE-
BAPUTENBHOMY TPAKTY PEIVAMPYETCS NIPOBCHTPHKVIIIOCOM (nMpoMexy-
TOUHONH KMUIKOH, COC/MIIIONIEH 300MK CO cpenHeii KHIUIKOIT). KOTo-
PRI NpencTaniseT coboii MyCKYAKCTHI «<KeBATEILHBIT KeNYIoK (Ciy-
KALHA TAKXKE fU18 PAcTMpaHus TBepaoid niniy). Kpome toro, nmpo-
BEHTPHKYIIOC CAYXMT choeobpa3HiuiM (HILTPOM, OYMLIAKLIMM He-
KTap OT NBJIBLEBLIX 3ePCH. W BLINMOJHACT POJIL KIanaHa. NpensTcTny-
iouiero odpaTHoMy ToKy mii. [TPORCHTPIKYIIOC COCTOMT M3 I'oNnoB-
KM Knanada ¥ pyvkaea (puc. 1.21).

lNonoska knanana npencraniser coBoli Mobl Iap, PACTIONOXEH-
HEBI CBOBOMHO BHYTPIT MCIOBOTO 300MKa. y ero 3aaucro Kpast. C BHyT-
peHHCH M BHCLIHCH CTOPOHBI FOAORKA MOKPHITA KYTHKYNOM, CONEpXKa-
el xuTuH. Ha sHetiteli ee cTtopone IMeloTes sa B3AUMHO NEpreH-
JMEYTSPHBIX TY0OKHX pa3pe3a, 00pasyioiiX KpecTORMIHYIO LIeb.
bnaronaps TakoMy CTPOEHILIO Ha roloske obpasyiorest yeThipe Bonb-
uiMe NOnacTH — ryObl, COCTOSILIME M3 HECKOJIBKIX MyCKVIILHBIX CNIOCE.
Ha BHYTpeHHei noBepxHOCTH 3THX AONACTCH PACTIONOXEHB XHTHHO-
BLIE IUMMMKH C OCTPLIAMK KOHUANH, 0OPaILCHHBIMM BHYTPL.

Kak tonbko Mefosblii 300MK HanoNHUTCS KMAKOCTLIO. J1ONacTH
KianaHa HauMHAloT HeNPCPbIBHO COBEPHIATL 30X BATH BAIOUIME JABMXKE-
HHS, pacKpbinast M 3akpsinast wens ronosky. [pu cxarnu nonacrci
KK HACTH KOPMA BLINIIBACTCS o0paTHO B 110T0CTL 300HKA, 4 TBEp-
OBIC "IACTINIGL (1TLIILUCELIC 3EPHA) 3RAEPARMBAINTCH B CCpPCilHe ro-
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Pitc. 1.21. CTpoeHNC (IPOMCKYTOMHOI KHLIKN (Menbi:

I — cponuas KHMEY, 2 — sefonniil 3001, 3 — roaoska knanana; 4 — pveas; § —
rENNAIBHBE KICTKL

JIOBKM W NPOABMTAIOTCS 32TeM YCPE3 PYKUB B CPCIHION KHUIKY. Ta-
KM nyTeM OOECTIEYMBACTCH OUMCTKA HCKTApd OT NONaBuiuX B Hero
aepeH noabUbl. [oN0BKA KAaNaHa nepexonuT B TpyBouky, KoTopas
NPOHHKAET YEPe3 CTEHKY MENOROTO 300MKA M BXOJMT BHYTPb Cpell-
Hell KMwkn. CreHkH TpyOOUKH — MSITKME N 3AaCTHYHEIE, 3TO Kave-
CTBO NO3IBOSCT cil BLINOAHATE ponk kKaanada. [pn cokpauieHry Mbiui
CPCIIHEH KHIIKH 3NACTHYHBIH PYKAaB NPIKIMACTCH K CTEHKE KIIIKI,
3AKpPBIBAS €C MPOCBET M ATHA HCKIKOUMs o0paTHOE nepeMelleHNC
M1,

Jlanee nuita npoaBHIdcTCs B CPCAHIOIO KIMIUKY (puc. 1.22), Beinon-
HTIOULYI0 QVHKIMIO NEpeBapuBaHiis M BUACHIBRHMS NUTATEIBHLIX BE-
wiecTB. Ito HaubosIee NPOTIKCHHBII OTIEN NMUILCBAPHUTENBHOIO KaHa-
na (y paboueii nuenst ero AHHa cocTarisier 10 man, v markn — 13 M,
y TpyTrsi — 19 mnt). Cpeansist KMIUKa HMECT TOACTBIC CTEHKH, 00pasy-
e smuorouucacHuse (o1 50 no 90) konsuenvie cknaaxkn (puc. 1.23).

Puc. 1.22. [Tponoaetusii pa3pes uepes cpeitiion KHLIKY MYCib:

— < MIYCCKAH MEMODaIa, — 30N H BCachit: 1] i OTaCT KHIIEN, —
1 — nepurpodniieckas Opana; 2 NHIH BUICBIBGIOMINT 1 KH 3
numa; 4 — nepenmil CCKPeTopibii OLICT KIUKN
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MHoOrouMclieHHBIE CKJAaJKH CPeMl-
Heil KMUIKM YBEAUYMBAIOT €€ NOBep-
XHOCTb. CHApYXH pacnojlaralorcs
TPM MBILIEYHBIX CIOAT: NTPONOILHEE,
KOCLIE U KOJIBLIEBHIE MEIUILIBI, KO-
TopBIE, NOCHENOBATENBHO COKpallla-
SICh, CXKMMAIOT KMILKY OT TiepeHe-
ro Kpasi K 3aHeMy (nepucTaisTi-
Yyeckue cokpaiienus). Mx nepu-
cransTHKa ofecnevMBaeT nepemMe-
LIMBAHHE M N1OCTENEHHOE NPONBH-
KEHHE TIHIIH.

BHYTpEHHHE CTEHKM KMUIKH BHI-
CTNAHBI CHOEM XENE3HCThIX 3MHTe-
JIMATIBHBIX KJIETOK, HEONHOPOIHEIX
Puc. 1.23. Paspes uepe3 CKAAIKY 1o (hopMe M BHIMOMHSIEMBIM MMM

CpenHeit KHUIKI MYe/ibl: dyukimam. CreHka KHUIIKH COCTOMT

I — cnon nepurpouucckoit mewb~ Y3 31ACTHYHON ONOPHON NNACTHH-

paHbl, 2 — SMMTEIHLILHLIE KNETKH; KW, K KOTOpPOI APHKpPETUIEHB 3TH-
J — KpMnTLl

TeJIMATbHBIE KJIETKH, cojepXauiue
6onblIMe smpa. BHeUIHsst MX noBep-
XHOCTh, 0OpallleHHas BHYTPb KHWIIKH, NOKpEITa BopcuHkamu. Hako-
NUBLIKMNCS B KJIETKaX CeKpeT o0pasyeT BaKyollo. KOTOpast 3aTeM OT-
UIHYPOBBIBAETCS] BMECTE C YacThio KJIETKH. B MecTax BnsiuMBaHus CTeH-
KM cpelHeil KHUIKHM HaxoaaTcsi Hebonbliie KOHYCOBH/IHBIE KIIETKH C
HECKOJIbKMMM siipaMH — KpunThl. [To Bokam OT HHMX pacnofoXeHb
LWIMHAPHYECKHE KJIETKH, KOTOPBIE NMOCTENCHHO YBEJIHYMBAKOTCS MO
Mepe ynaneHusi or HuX kpunt. Ha mecre oTpaBoTaHHBIX KIETOK M3
KPHMNT pa3BUBAKTCS HOBLIE MOJIONHE KIEeTKH.

[Muesast macca, Haxoasllascsl B CpenHeit KMIIKe, HE CONpPUKAca-
€TCsl € ee BHYTPEHHHMMM CTEeHKAMM, TaK Kak OTIEJISIeTCs] OT HMX CTyIe-
HUCTOIt obonoukoit (nepurpoduteckoii MemBpaHoii), KOTOpas CIOSIMU
BEICTHJIAET BHYTPH BCIO CPEIHIOK KHILKY, OTC/IAWBasICh W NPOBUIASICE
BMecTe ¢ upueit. [1o BLNoNHAEMBIM QYHKLIMSAM CPENHIOK KMILIKY MOXHO
pasieNNTh Ha JIBE YAaCTH! NEPEJHIOI0, T1e NpeodNANAT NpoUeccH BhI-
nejeHNsl NMUILEBAPUTENLHOIO COKA W OTCIaUBAHHS NEPUTPOPUIECKOit
MeMOpaHBl, ¥ 33IHION, Il NPOHCXOMAT HIABHBIM 0BpazoM NpOLECCH
BCACHIBAHMsI, B COOTBETCTBHM € 3TUM NEPenHsist HACTD KMLLIKM UMeeT 60J1b-
lile CKJIAoK W DoJslee KPYyNHLIE KJIETKH, HeM 3aaHss.

B neputpocguyeckoii MeMOpaHe muesibl ConepxUTes: DONBLLIOE KO-
JinuecTBO OejIKOBBIX BEILECTB, HEMHOTO XMpPOB, JIMTIOMAOB U COBCEM
HET XUTHHa (B MeMOpaHax Ipyrux HaceKoMbIX OH umeetcst). Bo nropoii
NONOBUHE CpeHENH KHMIIKW MemOpaHa ynnoTtHsieTcsl, TAK KakK conep-
XKAIUMNCS B Hell NMLEBapUTENBHEI COK NEPEXOIUT B MUILIEBYIO Maccy
W NpeBpAaLLaeTcst B NONYIPOHULIAEMYIO 000IOUKY, Yepes KOTOPYIO MIET
(QuAbTpanmMs pacTBopa MUTaTebHbIX BelllecTs. Ipoliecc xMmuyeckoro

30



Pas3IOKEHMNS CIOKHBIX BEILECTB MUILKM MPOTEKAET NOMA AeTiCTBUEM hep-
MEHTOB, BBUIEJISIEMBIX CEKPETOPHBIMM KITETKAMH MEPCIAHEr0 OTIEN:
cpenHel kuwwku. Caxaposza (TpOCTHHKOBHIT caxap) Mo NeicTBHEM
¢pepMEHTA MHBEPTA3b] pa3/laraeTCst HA MOHOCAXapHIbl — FTOKO3Y (BU-
HOrpaHbi caxap) ¥ QpykTo3y (nnonoswiii caxap). besku pasnaraior-
cs1 Toz1 BO3AeCTBMEM (hepMeHTa npoTeaswl, obpasys pacTBOpMMBIE B
BOJE AMMHOKMCJIOTEL. JKUpPHL NOI BO3AEHCTBUEM (PEPMEHTA JIMIMA3BI
pa3naraloTcst Ha XKMpHBIE KUCHOTHE (OEMHOBYKO M Op.) M DIMUEPHH
(okucastiouuecst coorserctBeHHo 10 CO, u H,0).

MHTeHCHBHOCTH 0OMEHHEIX TIPOLECCOB B CpefjHEN KMLiIKE Ccnocob-
CTBYeT OOUJIBHOE MOCTYIUIEHHE KHCJIOPOAA YEpe3 IYCTYIO CETh TPaxeit,
ONNETAIILYIO ee CTeHKN. BecackiBaHHe NUTATENBHBIX BELIECTB NPOUC-
XOJIMT B 3a/IHEM OT/ENe cpenHeit KMWKH. CpelHsst KUK cyXaeTcs B
3a/IHEM KOHLIE, 00pa3yst NWIOpHUYECKHI KJlanaH co chMHKTepoM (ryd-
KOM KOJBLEBBLIX MBblLLIL), TIPONYCKANOUIMM HelepeBapeHHble OCTATKH
MUILK B 3aJHIOK0 KULLKY. B 3TOH yacTH cpenHeil KMIIKK HaxomsTcs
MHOTOYMHC/IEHHBIE OTBEPCTHS BEIBOAHBIX NPOTOKOB MANBINMIHEBLIX CO-
CYIOB, BHIMOAHSIOIMX BRUIEJHTENBHYI) QYHKLHIO,

JanHuit oThoes KMUIeMHWKA HAYMHAETCS C TOHKOH KMLUIKH, BHYT-
PEHHME CTEHKHM KOTOpOH BBICTJIAHBI MOBOJILHO MOILHOH XMTHHOBOM
0bOOTOUKOI € MHOTOYHC/IEHHBIMH 3yOUMKaMM, HanpapBleHHBIMH Ha-
3a/1. OBoNoYKa BONONPOHUIIAEMA, TO3ITOMY CTEHKH KMLIKH MOIYT BCA-
CLIBAaTh BOMY W3 MpOXONsILei NKLeBoi Macckl. HapyxXuas nosepXHoCTh
KMUIKH NOKPEITA MOLHON KOJBLEBOH MycKynaTypoil. ToHKas KulIKa
MEPEXONMT B TONCTYIO (PEKTYM), MPENCTABAAIONLYIO cO0OI MEWoUEK ¢
MACTHYHBIMUK CKIa4aThiMM CTEHKAMM, OJarosapsi YeMy oHa MOXET
pe3ko yBeJlnuMBaThest B oObeMe (puc. 1.24). 3ta 0cobeHHOCTE BaXH:A
LISl 3MMOBKM NYeJ, KOr/a B 3aHeil KUILUKE B TeveHHe 5—6 Mmec Ha-
KAruIMBaloTCsl KaoBsle Macchl. C BHYTPEHHEN CTOPOHB! 3Ta KMLIKA TAKKe
BEICTJIAHA XMTUHOBOI 000N0YKOIL.

Puc. 1.24. Pa3pes yepe3 TONCTYIO 3a0HIOK KMIIKY N4ehbi:

A — Knka nyctas; b — To Xe, HANOQNHEHHAA 3KCKPEMEHTAMH; | — peKTatbHble
Keneawl; 2 — cknaayatas cTeHKa
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PUTMUYHBIE COKpalleHKs! KONBLEBHIX MBI 0DeCneuUBaloT nepe-
MELIMBAHHE 3KCKPeMeHTOB, 3aiHHIT KOHEeL, KMUIKH MMEET CHJIRHO pas-
BHUTHIE KONBLEBBIE ML, 0OPa3yIOUIME BOKPYT @HATbHOTO OTBEPCTHS
CPMHKTEDP, peryiupylowmii pedekauuio. Lllects pekTAUILHBIX Xenes,
pacrnosioXeHHbIX PABHOMEPHO TIO NEPUMETPY KMIIIKH, BbIAENsSTIOT (Pep-
MEHT Karanasy, Npenorepallaioiunii OpoxeHue H BPeIHOE BO3NEHCTBME
KanoBbIX MACC NPy QIMTensHOI 3ajlepkke B KiltlledHUKe (Mx macca y
nYensl 32 3UMHME GesobneTHblii nepuon MoxeT gocturats 70 mr, U
TOJICTas] KMUIKA NpP 3TOM 3aHMMaET MouTH Beck 0GbeM Oplolika).

XKeneswl npencrapnsior coboil yIIMHEHHBIE NONOCKH, K KOTOPHIM
NOJXOMSIT MHOIOMYC/leHHBIE PA3BETBAEHHbIE TpaxeH. JKesiean CHALHO
BAAKOTCS! B NPOCBET KULUKM, 0Opa3yst LiecTh BATMKOBWIHBIX BEICTYNOB.
Ha nonepeyHOM paspese xefie3bl BHAEH BHYTpW PE3EpByap, HapyX-
HAst CTEHKa KOTOPOro cOCTOMT M3 IIBYX psuloB HEOONBLIMX KITETOK —
HAPYKHOTO 3MUTEnus; BHYTPEHHSIsI CTeHKa, obpalleHHast B NpoCBeT
KMLLKH, COCTOMT K3 QOAbUIMX HHAWHIAPHYECKMX CEKPETOPHBIX KJICTOK
C KpYNHLIMH SUIPAMK. PekTanbHBIE XKele3bl YyUacTBYIOT TAKXKE BO BCa-
CbIBAHHH BOJIbI BMecTe ¢ PACTBOPEHHEIMM B HEll BELECTBAMU, CNO-
cobcTByst CryllieHH o kana. KonuuecTBo KamoBeIX MACC 3aBUCHT OT Ka-
yecTba Kopma.

IMureBapuTeNLyas cucTemMa AMYMHKH XapakTepu3yercst 0ObeMHC-
TOM CpenHel KULKoit (Tpybka ¢ 3aMKHYTBIM 3aIHUM KOHLIOM), 3aHH-
matouteit 75—80 % rena. Dro nossonser eil nepesapuBark 6obLLOE
KOJIHHECTBO KOPMa, nHTATENIbHBIE BE11ECTBA KOTOPOTO OTKJIANBIBAIOT-
Csl B KIETKaX XHPOBOro Tena U UCNONb3yKTCsl KAaK TACTHYECKUI U
pe3epBHBI MaTepyan. HenepeBapeHHble 3/IEMEHTHI KOpPMa CKanjiMpa-
I0TCS B 3aJIHCH YACTH cpe/iHeil KMUIKH. B KOHIe IMMMHOUHOM cTaimu
WX MACCa NPOPLIBaeT TOHKYIO CTEHKY MEXY CPedHE H 3aaHei KUll-
KOi1 M NPOTATKMBAETCS YEPE3 TOJICTYIO KMLIKY HADYXKY, T.€. NPOMCXO-
IMT NEPBBIH aKT Jedrekaunu. [MepestHss KUIIKA y JTHYHHKH pasBUTa
3HaunTeNbHO cnabee, B Heit umeloTest HeGOMbLIAST POTOBAsSI NMOJIOCTE,
KOPOTKis MOTKa u nuiuesoa. Menoemit 306uk otcyTeTByer. Bmecto
NPOMENKYTOUHOH Kpiiiky — HeBOJBLLIOH Cnoii KOJILUEBRIX MEILILL, KO-
TOpbIE, COKPALLAsEY, 3aKpLIBAIOT NPOCBET MUILeBosa. B 3aaHo0 Kuu-
KY BXOISIT 4 XOPOLI0 pasBUThIX MATLIHIMEBBIX COCYIA.

1.3. KPOBEHOCHAS CUCTEMA

KposeHocHas Gietema — KoMNaeke COCYIOB W NoJIocTel, No KOTo-
PLIM B TENE NUelib yupKyaupyeT kponi, — cemoaumpa. Temonnmda —
OecuseTHasi XUAKOCTb, MId3Ma, B KOTOPOil HAXOIATCS HeOKpalleH-
HbIE KPOBSHLIE TeaLUa — cemodumer. Temonumda He colepxuT Kpac-
HLIX KPOBHHLIN Tepnel — SpUTPOLHTOR, NO3TOMY OHa He crocobHa
NEPEHOCHTL KUchoHpos, lemomima obnanaet cnocoOHOCTLIO Moanep-
AMBATL NOCTOSHCTBO OCMOTHMECKOTO JaBAEHUS] UISI COXPAHEHUS KJle-
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TOK TEJa B HOPMAJILHOM COCTOSTHWM; OHA 0DECneuBaeT NOCTOSHCTBO
AKTHBHOM KUCIOTHOCTH, YYACTBYeT B OOMEHE ra3oB MEXAy KNeTKaMHU.
Iemonnmpa puanonorniecki oObeHHAET OPraHK3M MYENbl B ENU-
Hoe Lenoe. [eMOLMTEI BHIMOMHAOT 3alUMTHYIO (DYHKLIMIO: OHH OKpY-
xaT OAKTEPUM, OTMEPLLIHE KJIETKM M Da3HBIE HHOPOIHLIE BEILECTBA,
NOMaBLIME B TENO NueJibl, PACTBOPSIIOT H PACCACH BAIOT MX. JTa (yHK-
1Ml FeMONIMM(EI HOCUT Ha3BaHUe ¢hacoyumoza (NOTNOLLEHMS! KIIETOK).
bonblitas 4acThb reMOLMTOB OCEAET HA MOBEPXHOCTH BHYTPEHHUX OpP-
TaHOB, M TOJILKO HeOONblIOE KONWYECTBO X CBOGONHO IMPKYIMpYeT
B remosiumde. [eMOLIMTHI, MpHJIEralollMe K TKaHSAM H cepany, obpa3sy-
10T (paronMTapHeie opraisl. [1naBaollime reMOUMTE MMEIOT OKPYTAYIO
¢hopMy, NPUKPErJIEHHBIE Xe KpaiiHe paiHoobpasubl no opMe: rpy-
LIEBHIHBIE, 3BE3MAThie, OBAJILHBIE, BEPETEHOODpa3HLE M T. 1.

¥V nuen MoxHO MHOIIA HabnlomaTh pe3koe ymeHblleHWe cBobon-
HBEIX FEMOLIUTOB, YyTO ODBSCHSIETCST MEPEXONOM YAaCTH FEMOLIMTOB BO
BpPEMEHHO NPHKPENJIeHHOe COCTOSIHME Ha TKAHSIX BHYTPEHHHX opra-
HoB. ['eMonum@a MOKET BHITIONIHSTL CBOM (PYHKIIMH TOJILKO B TOM CJTy-
yae, €CJIM OHa MOCTOSIHHO NepeMeILaeTcsi BHYTpH Tejla (coBepliaeT
KpyrooGopoTthl). B1o nBuxeHWe reMoiinmibl obecrneyMBaeT cepie HilH
cnuHHOM cocya. KpoBeHocHasl cuctemMa nyesibl He3aMKHYTast: remMo-
Jumba NpoxonmT o cocynam (cepaly ¥ aopTe) TONEKO YacTbh NYTH —
ot OploLKa K roJloBe, a 3aTeM cBODOIHO M3TMBAeTCsl B NOJIOCTH TEa,
OMBIBAsl BHYTPEHHHE OpraHbl M TKAHW W y4acTBysi B OOMEHE BEILecTB
(puc. 1.25).

['emonnma pasHOCHT NUTATENBHEIE BEIIECTBA 110 BCEMY TEly nue-
JIBl M OCTABJISIET WX K KaXI0MY OpraHy, K KaxJiol kietke. OHa Takxe
BOMpaeT B cedsl NponyKTE MeTaboJIM3Ma — HEHYXHBIE W BpemHbIe JIs]
OpraHMu3Ma BellecTBa, — YToOB! 3aTeM YNATUTL MX W3 Tesa (3Ty (yHK-
LIMIO BHINOJIHSIIOT OpraHbl BeifeneHus). KpopoobGpauienue (IBHxeH1e
remonumMhbl) obecneyuBaeTcsl nyabcauueii cepaua M NOAAEpXHBAET-
cst paboToil cnuHHOM U OpioLLHOI Auad)parM, OTAENSIIOLUIMX OpIOLLHOI
(nepuBUCLIEpaNbHEI) CHHYC OT OKohocepaeuHoro (NepuKapaualb-
HOTO) M OKOJIOHEPBHOTO {NEPHHENPOHATBHOFO) CHHYCOB.

Puc. 1.25. Cxema KpoBooBpaLLeHHA THEib:

I— 35 — Kamepnl cepaua: 6 — aopra: 7 — cnuHHaa anagparma; & — Oprownas nua-
¢parma. CTpenkavy Nokasalno HanpapleH|e IBMXCHMA reMonuMQu B TCIC muenst
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Cepdge nuenyl — LiHHAs TpyOKa ¢ Mblley-
HBIMM CTEHKaMM, NpoXoasiilasi B CrMHHON vac-
TH GpIOLLIKA MO/ TEPrUTAMM U TIPUKPENJIEHHAsT K
CNUHHOI CTOpOHE MBILIEYHBIMW BOJOKHaMM
(puc. 1.26). CTeHKH Cepila cocTonaT M3 norepey-
HO-TIOJIOCATHIX MbILLILL.

Cepnue umeer 5 cooflIaOILMXCA KaMep —
KETYNOUKOB, M3 KOTOPBIX TATAsT — 3afaHssl —
3aMKHYTa. Bokpyr cepillta nmeeTcsi HapyxHas obo-
Jlouka, obunbHo cHabxeHHast Tpaxeosiamu. [le-
penHMil KOHEL| KaxJ0oH KaMephl, CYXasiCh, BXO-
OWT B Npensuiyllyo, obpa3ys MeXKaMepHbIi
KJIanaH, OTKPHIBAIOLIHITCA B OIIHY cTOpoHy. Cy-
Piic. 1.26. Cxemacipoe-  KEHHBIF YYAaCTOK MMEET TOHKME 3IACTHYHBLIE
HHUS cepaua Nnuensl:  CTEHKH, pacnafalolliMecsl Ha BOJOKHA,

1 — Kavepbl cepau; 2— Ilpy coKpalueHMM XeJylo4Ka 3TW BOJNOKHA
KPLUIOBHHBE MBILULL;  TIPHXKHMAIOTCS K CTEHKE KAMEpD!, 3aKPLIBasl Bbl-
J— MexkavepHbic K1a-  XOJI M3 Hee. D70 obecreuynBaeT LieneHanpaslieH-
Tambt; 4 — ocTin HOE JIBMXeHHe FeMoluMQBI, ocTyrawlleit B cep-
JIE Yepe3 OCTHM — IleNIEBUIHBIE OTBEPCTHSI B
OOKOBBIX CTEHKAX KAKIOH KaMephl, Kpasi KOTOPBLIX OTKPHIBAKOTCS TONBKO
BHYTPb. IIpH COKpallleHMM MBILULL XEAYIOYKA MO AaBIEHHEM TEMO-
Jiumel KIanaHsl 3aKpLIBAIOTCSl, NPeoTEpaLlan ee o0paTHHIM ToK. 3an-
HMIT paclUMpPEHHbIIH KOHELL CepJIlla PacnosioXeH TION IECTBIM TEPru-
TOM OpIOLUIKA, CTEHKU XEeNYIOUKOB 3€Ch TOAIUE, ¢ OOJIBIINM KONMHYe-
CTBOM MbiLiteUHBIX BoJIOKOH. TTepentuii noxonur 1o Broporo reprura,
3aTeM CYXUBaeTcsl B TPYOKY — aopTy, MPOXOmsiLylo HYepes OploLHoi
ctedenex (¢ NeBoii CTOpOHE OT NKILEBONA) B IPYAHYIO NONOCTL. B Optowu-
HOM ctebesibKe aopTa oOpasveT okono 18 netens, pacnoNnoXeHHBIX B
BHIE MPYXMHBL, OJ1aronaps YeMy Npy NoJeTe MYyejibl ¥ CHABHOM M3TH-
GaHuK OPIOLLKA cepllle OCTAETCS B CNIOKOHHOM COCTOSIHMHK. BTOT yya-
CTOK AopThi OTJIETEH CETHIO TpaXeoj, yepes KoTopbie reMoiaumda,
NBUXYILAACS K NOJIOBHOMY OTHEJY, NOABEPTaeTcsl akTHBHOMN a3pally.
B rpynu aopra npoxoanT Mexay 6obIHMH NPOIOJBHEIMH MBILITLIAMM.
[locTenenHo onyckasicek, aopra NpuOIMXKAETCS K NMILEBOIY M HETMoc-
pPEACTBEHHO HAll HUM MPOHHKAET B [OJIOBY.

DyHKUMA cepalla KOOPAHHIUPYETCH HEHPOoQU3NOIOTHYECKHMMH TTPpO-~
LeccaMH OpraHu3Ma nyesbl, a TakKe IHdoxpurnoi cucmenoi (Haubo-
Jiee BaKHYIO poJib MIpaloT KapauaisHuie tena). Ceprnue Haxonures B
TECHOH CBSI3U C pacnoJIOXEHHONH Moi HUM cnUHHOM auadparMmoii,
KOTOpast OTIHENSIET BBEpXY Tela MonoCTh, HA3BIBAEMYIO OKONOCEpIeY-
HeIM (NepuKkapanansHelM) cuHycoMm. CnuHHas nuadyparma Kpernurcs
K 60KOBBIM CTEHKaM OproLIKa ¢ KaX10# CTOpOHH! B NSITH MecTax. Mexy
MecTaMHM NMpUKpenaeHust obpasyrorcst ceobonHbie Kpas nHadparmsl,
OTCTYNALLKe OT CTeHOK Optoluka. B Takix Mecrax nojiyyarrcs nojiy-
KPYTJIBIE BBIEMKHM, YEPE3 KOTOpHE remofinmda noctrynaer M3 obuieii
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GpioliHoiil obsiacTi (repuBHCLe-
palbHbIl CHHYC) B OKOJOCEp/IeY-
HYI0 (NepUKapIMATBHBI CHHYC).

Cnuudag avadparMa MMeer
KyTioloobpa3Hoe cTpoeHHe; Cepii-
Le JIEXHUT Ha BEPLIMHE 3TOTO Ky-
nona. Iuadparma cocTout u3s co-
€NMHUTENBHO-TKAHHBIX M MHILLIEY-
HBIX 3neMeHToB. MuliueyHeie ane-
MEHTLI 0Opasy10T TaK Ha3bIBAEMbIE
KPHUTOBHIHBIE MBILLTIEL. OHM HauYu-
HAlOTCs1 HA NEPUQEPUUYECKUX yUac-
TKax Tesla M 3aTeM PAcXosTCs] Bee-
poodpasHO B BH/e BETBSILLIUXCS BO-  — nepHKApTATLHIE KIETKIL: 2— Cepi-
JIOKOH K CTCHKaMm CEpAA, THE U o 3 sguigeunie Taxm; 4 — Tpaxen;
3aKperuisiiores (puc. 1.27). 5 — BO3YWIHBIE MELIKH

B cepneyHoil neATENLHOCTH
myesisl paznvyaiorces nee passl: avactona (pacchabneHue) M cucTona
(cokpanienue). B neppoii drase MBILILE cepana pacciabiieHsbl, OKOJIO-
cepleqyHsIil CHHYC pacllMpeH; BCNe[CTBHE CO3aBLIerocs OTpULIATEN -
HOTO NaBJeHUsl YEpe3 YUacTKH, I/le cnNMHHas auadparMa oTcTynaer ot
MOA0CTH TeNa, U3 OPIOLIHOTO CHHYCA B OKOJIOCEpiey HEIIl HacackIBaeT-
cst remosinmQa, KoTopast Yepe3 OTKPHTHIE OCTHH NPOHUKAET B Cep/lLe.
3aremM NpOXOAMT BONHA COKpalleHusi (CMCTona), HauMHalollasics B
3a/IHei YacTu cepaua (MsIToM XKenylouke), H nooyYepeaHo Uayilas K
NepBOMY.

I'emonumda non neficTbiteM cos/apLUerocst IaBieHNsl HaNpaB/sieT-
cs1 Briepeft (CKOpoCcThb ABUKEHUsI NEPUCTATBTUYECKOIN BOJHBI 27 MM/C).
B ronoBHOM oTnene OHa BHIIMBAETCST M3 A0PTHI B NOJOCTH MEXY MO3-
TOM (Ha/ArNOTOYHEBIM Y3/10M) M NHUILIEBONOM. 3aTeM reMoiiMpa nocry-
NaeT B Pylb ¥ yepes crebenek OploliKa nonanaeT B NoJocTh Oprolika.
3neck ee TOK peryaupyercsl OproLIHON TuadparMoli, KOTopasi HauMHaA-
eTcsl B HMXHEH 4acTy 3aIHEH NOJIOBHHBL FPYOM M NPONCJIXKAETCS B
HWXHEH yacTy Oploltka nol KHLUEYHMKOM, Onaronapsi 4yemy remo-
JiiMpa OTHOCHTEJIbHO PABHOMEPHO pacnpelesisieTcst No BeeMy Opiolii-
KY, OMBIBasl KHIIEUHHK. 3T1a nuadparMa oTiesser TpeThlo NonocTh —
MEepUHEBPaJibHYIO (NepHHEIPOHATEHY0), BHYTpH KOTOpPOIi TaHeTcs
6piolliHas HepeHas Lenoyka. OGoraileHHas MUTATEILHBIMY BELIECTBAMM
M OYMILEHHAs] OT MPONYKTOB pacnaia, oHa NOCTyNaeT B OKoJlocepiiey-
HBII CHHYC, 3aTEM B ceplllle M BHOBB NEPErOHAETCH K TOJIOBE.

IMponBusenne remMonumdbl B y3KHE MONOCTH YCHKOB, HOXEK U B
KUIIKH KPBIJIBEB NPOUCXOINUT € NOMOILBK 100aBOYHEIX MYJILCHPYIOILMX
OpraHoB — TaK HA3BIBAEMBLIX 100aBOYHBIX cepliell. 3TO My3HphKH, HME-
I0ILIME OTBEPCTUE C KlanaHoM (OCTHIO), B KOTOpLIE reMonuMdia nona-
naet U3 NoJlocTy Tena. BHyTpeHHME CTEHKM My3BIPLKOR COKPauIalorcs
¢ noMollsI0 Mulu. Ilynbcupyoliine Ny3sIpbKHU pacnoiokeHb B TO-
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Puc. 1.27. CnunHas nuadparna i
KPBUIOBHIAHbIE MBILLULIB! [T4eJT:



JIOBHOM OTnejle Y OCHOBAHUSI YCUKOR, B PYJIHOM OTHENE Y OCHOBaHMS
HOXEK W KpbUILeB. Jlo6asotHble NynLCHPYIOLLHE OPraHBl COKPALLIAIOTCS]
HE3ABUCUMO OT MYNBCALMHU cep/ila, MX QYHKLMS CBA3aHA C EATENLHO-
CTLIO MONIOBHOIO MO3rAa, TaK KaK NpH TPEBOXHOM COCTOSIHHH Y HACEKO-
MOTO MEHSIETCSI PUTM KAk Cepaua, Tak ¥ nyasCHpYROUIMX OPraHoB.

B ‘recHoit cBA3M C reMonuMQoil HAXOIUTCS Heuposoe neno, B KOTo-
POM cojlepKaTcst 3alacHble NHTATENIbHBIC BELICCTBA — TNHKOTEH, XHP
u benok. Korna B remonumdyy nonanaior W3NMILIKK YIIERONOR, TO OHH
OTKJIaILIBAKOTCS! B XKMPOBOM TENC B BUIE HEPACTBOPUMOTO B BOJIE BELLE-
CTBa — MJIMKOreHa. B XXUPOBOM Tene OTKIAABIBAIOTCS TAKXE MINHILKH
Genka v xupa. N'lpy HelocTATOYHOM NMUTAHHMK NYESIBI NpoTekaeT 00par-
HLI npouecc. TTuratensHLle BellecTBA XMPOBOIO TC/d NepeBonsiTcs B
PacTBOPMMOE B BOIE COCTOSIHME M MOnagalT B FeMonnmdy, roanep-
JKMBast HENPEPBIBHOE NMUTAHKE BCEX KJIETOK, TKAHCH M OPraHOB NUeibl.

KonuiecTBo cepoedHBIX COKPALEHHI Y JIMUMHKN M KYKONKH NpH-
MEPHO OIMHAKOBOE: cooTBeTCcTBEHHO 12— 18 11 10—12 B MuHyTY.
¥ Bapociioit nuenwt cepiuie cokpaiuaetcst 60— 70 pa3s B MUHYTY, Y ABU-
xyuieiics nuensl — 100, a nocne nonera — no 150 pa3 B MmunyTty. fpn
NOBBILLEHUH TeMEPATYpBI okpyXatolueil cpenst Ha 10 °C ckopocts co-
KpauieHust CepiiLia BO3PACTAET BOBOE.

Cepaile 1HYHHKM cocTONT M3 12 KaMep, yepe3 OTBEPCTHS MEXLY
KOTOPEIMHM B HEro MocTynaer remonumda.

1.4. OPTAHBI BBIAEJEHUMA

ObpasylouMecs B opraiMiMe nuenkl B pesynbrare Metabonuima
MOUEBast KHCNOTa M CONM NONanaT b reMonuMdy M yIansioTcs 3aTeM
U3 TENA OpraHamM BblleneHHsi. DTy (YHKIMIO, KOTOPYIO Y BLICLUMX
JKHBOTHBIX BBHIMOJIHSIIOT [1OYKM, Y MYEN OCYLIECTBISIIOT Manbnueiess
cocyObi. OHM COCTOSIT U3 TPYGOUeK MNuHOI 0Kono 20 MM, M TONILIM-
Hoit ot 0,1 no 0,01 mm. Tpybouku pacnonaraiorcsl B nojocTH GpIOLLKa,
BONM3K 3a1Heit yacTu cpenHeil kMiuku. Bee OHM MONanaoT B IPOCBET
KHMLLUEYHHKA B TOM MECTE, Fie CpefHsisi KMLIKa NEPEXOOMT B TOHKYIO.
Yucno manenurueBbix cocynoB y Bapocnsix muen — 100— 150 (pexe
80). Bru cocynel co BCeX CTOPOH OMBIBAIOTCST reMoTMM(BOit.

CreHKn TpyboueK COCTOAT M3 OMHOCIOIHOTO INUTENINS, KIETKH
KOToporo objianator cnocobHocTLI0 BOMpaTh U3 TeMOAUMMDE MOYERYIO
KHCJIOTY M OpYTHE MPOAYKTH pacnaja M oCcaX/AaTb UX B BH/E 3epeH B
cepenrHe KieTku. B nanbHeiillieM 3epHa CHOBA pacTBOpPSIIOTCS] M 0OBO-
JNakuBatorcst oco0oil TUleHKo#, obpa3yst Karli BHYTPH KJIETKI. BTH
Kannu, 3aKJIOYEeHHBIE B TUIEHKM, OTHEISIIOTCS OT KJIETOK M MepeHo-
CATCSA BO BHYTPEHHWI KaHan TpyOOUKM, NO KOTOPOMY NMPOXOISIT K ee
KOHILY, [fe NonajiaiT B TOHKYIO KULIKY. OTTy/la BMECTE € KAJIOM Npo-
AYKTBI PAcMaja ygansiorcst M3 tena. Takum nyteM remonymda Henpe-
PBIBHO OCBODOX/1a€T OPraHH3M OT BPe/IHBIX BEILECTR.
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1.5. JBIXATEJIbHAA CHCTEMA

JbixaTenbHast, WM TpaxeilHasl, cMCTeMa — KOMIUIEKC OpraHoB,
obecneunBalolMX neiXxaHue (0OMeH ra3zoB Mex/y OpraHH3MOM NYesibl
H OKpyXatoulleii ee cpenoit). B kierkax tena nUTatesibHLIE BEIUECTBA
COENMHSIOTCS ¢ KUCopoaoM (okucnstores). [1pu oKMCHeHUH yraeso-
JIOB M XMPOB BHIIEJISIETCSl 3HEPIUsl, HeobXonuMas nueaam Lisi HOp-
MaTbHOM kuaHepesitenbHocTH. [lponykrammu pacnaga yrjiepooos M
JKHUPOB SIBASIIOTCA yriieKHesnblii ra3 v Bona. [1pu pacnane GenkoB, Kpo-
M€ TOro, obpasyloTcst erle CTOXHbIE COCIMHEHUS — MOYeBasl KHCIO-
Ta, CONM A30Ta M HEKOTOpLIE IPYyTHE.

ITpyu ObIXaHUK NPOUCXOINT NOCTYIUIEHUE KUCIOpONa KO BCEM KJICT-
Kam TeJla M yHaJieHHe W3 Tena yriieKHC/Ioro ra3a U u30biTka Bojikl B BU/IE
BOJISIHBIX NAPOB. BEICLINE XXWBOTHEIE OBILLIAT JIETKMMH, B KOTOPBIX KPOBb
OYMUIAETCS! OT YIIEKHUCIOTO Fadd, HACBILLAETCsl KHCIOpPOAOM M 3arem
pPa3HOCHT €ro No Bcemy Teny. ¥ nuensl reMonnMga He cnocobHa nepe-
HOCHThL KMCJIOPOIl, NO3TOMY BCE TEJIO
MYEJIbl IPOHU3AHO MEJIBYAMILIMMHA TPY-
Ooukamu — mpaxeamu, N0 KOTOPHIM
BO3MYX HENOCPENCTBEHHO NOJIXOINUT K
OpraHaM M KJeTKaM Tena.

JuixarenbHas CUCTEMa COCTOMT M3
TpaXelHBIX CTBOJIOB, BETReH M BO3ylll-
HEIX MellkoB (puc. 1.28). Oua takoke
BKIIIOYAET ObiXaabl{a, WK CTUIMBI, —
OTBEPCTHS, YEPE3 KOTOpHIE PEryiu-
pyeTcst NoCTYNNEHHWE B Tpaxen BO3y-
X& M3BHE, BBIXOL HapyXy HCNoJib30-
BAHHOIO BO3NYXa M YacTUUHas OT/aya
BOMLI OPTAHHAMOM. ¥ JIMUMHKY NYelibl
MMeeTcsl 2 napbl ObIXAnell Ha [pyaM
(nepBasi napa Ha 3alHEM KOHLE nep-
BOTO IPYAHOTO CETMEHTA; BTOPAsST MEX-
Iy BTOPBIM M TPETBUM CEMMEHTaMM) U
8 nap — Ha OPIOWHBIX cerMeHTax (B
nepenHel YacTy Kaxioro dprolHoro
cermenta). Ilocnennue nra cermenta
JIMLUEHE! [BIXATEN.

¥ p3pocibix nuen 3 napsl FpyaHbIX
NBIXanel; y MaTku 1 paboveii nuess
7 nap OpIOLUHBIX ObIXANEL, OfHA W3
KOTOPBIX HAXOIMTCA HA LIXaTeIbHON
MUIICTUHE XANOHOCHOTO AMMApaTa M | 5 | oop o (crusm):
B HOPMAJIBHOM COCTOSIHMM CKPBITA 4 0 _ Goioume nuxanbia; so3-
BHYTpH OpIOLIKA, ¥ TPYTHEH TOXE 7 pywmme smewxu: / — ronosnue:
nap asixanei. 1f — rpynuwie; I — Gproumbie
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Tlepeast napa aAvIxajlel HAXOMWTCS Ha 3aIHEM KOHIIe NepelHerpyan.
OTH ALIXANLLA MOJTHOCTLIO TIPUKPLITH OOKOBLIMM BLIPOCTAMM, W 110-
3TOMY CHAPYXKH HEe BHAHLL BLIpocTh Mo Kpalo ycaxeHbl TYCTHMU BO-
nockami. Iepennue npxansia uMerot Gonbiue pazMepot. Bropas napa
JbIXAnell pacTionoXeHa MeXAY BTOPHM W TPETBMM TPYIHbBIMM CerMeH-
TaMM, HEMHOTO Briepeny. 3TH AbIXannlia ovYeHb MATeHLKME, MMEIoT
BHIL 1LIeJI U UTPAIOT BTOPOCTENEHHYIO poiib. TpeThs napa — 3T0 caMbie
KPYIHLIE OLIXaNbLA MYelibi; OHM XOpOo1Uo BUAHLI Ha OOKOBOH CTEHKE
YeTBEPTOM CTIMHHOM TNACTHWHKH, NMPHUKPLIBAIOLLEH [PYILb c3aau.

BprotiiHbie nuixansila pacrionoxeHbi OTKPLTO Ha 1 —6 uneHnKax
no Gokam Tena, Ha MepelHWX Kpasix TeprutoB. TocnenHss, ceapmasl,
napa abxaien y paboucii nuessi M MAaTKW pacrofloKeHbl Ha OLIXaTemnb-
HOI1 MIACTHHKE XaTOHOCHOTO anmnapara, KoTopasi BTSIHYTa B GploiuKo;
3TH ALIXANbLA CHAPYXKH TeNa He BUIHLL. Y TPYTHsI, He MMEIOLLIETO Xana,
BCE ceMb TIap OPIOLIHBIX ABXaNel OTKPLIBAKOTCSI HA HAPYKHOK TIOBEpX-
HOCTH TeJsa.

Kaxnoe neixansie umeer BHYTPEHHMET 3aMuIKaTeNIbHLIM annapar.
CcHabXeHHLIH NBYMSsT MEILIIIaMI (OIHA M3 HUX SIBJISIETCS! 3aMLIKATeNeM,
BTOpasi — OTKphLIBaTeJieM), ¥ cUCTeMY (DMILTPALIMKM BO3NYyXa, KOTOpasi
COCTOMT W3 MHOXECTBA PA3BeTBICHHBIX LETHHOK, 0DpasytolmX Ghunn-
TpytoLliee cuto (puc. 1.29).

CHapy>XH JbIXQIblEe HMEeT CPABHUTENLHO HeOObILIOe MPONXOILHOE
OTBEPCTUE, Kpasl KOTOPOTO OFpaHHYeHBl 3aTHYTOI BHYTPh CTMTMalb-
HOI nnacTuHKoil. Yepes 5TH oTBepcTHS BO3AYX Nionanaet B cdepurtie-
CKYI0 TIONOCTEL — ObIXAMeAbHYIo KaMepy, BHYTPEHHUE CTeHKH KOTopoii
0OMJILHO TIOKPHTH BoNlockamMu. OT nepenHero Kpast ILXaTeNbHOM Ka-
MEpLI OTXOIMT BIEpes B KOCOM HampanrieHUH BeTBb Tpaxen. Otdepcrye
TpaxeH MMeeT BUI LeJiM. B MecTe ee oTxoma HAXOOMTCs 3anypaloLtnii
anrnapar, ¢ TIOMOLLLIO KOTOPOro MPOCBET TPaxey MOXET OTKPHIBATHCS
¥ 3aKPLIBATLCS,

JbIXa/bLa Y HACEKOMBIX BLITIONTHAIOT HeckonbKo dhyHKuMiA, [pexe
BCCIO, PUTMMYECKUE JAKPHIBAHWSI M OTKPHIBAHMUS OLIXANell perynmpy-
0T HHTEHCHBHOCTL 0OMEHA Fa3oB NMpH Abi-
XaTeNLHBIX ABHXEHUAX HACEKOMOTO0. 3aKpul-
Bast NLIXaNblla, HACEKOMOE MOXET MpeKpa-
THTb JOCTYTI BO3MYXA B TPAXEHHYIO CUCTEMY.
Boznyx, npoxons B AbIXalible Yepe3 ceTh
BOJIOCKOB ((DMILTPALIMOHHYIO pELUeTKY),
MOIBEPTAETCS OYUCTKE OT MEXaHMYECKMX
rpUMeceld H HEMHOTO HArpeBaeTCs.

Henocratok kucnopona win H3GLITOK

YINeKHCNOTHl PazapaXawTt ALXaTelbHbie
! — otsepctite XATBUG 2— o pmy ) HepBHOI CHCTEMB, YeM perynnpy-
aanupalownii annapar; J — !
Tpaxes; 4— sambikaiountii myc-  ©TCS1 OTKPLITHE M 3aKPLITHE ALIXATLLA. Or
KYN; 5§ — BONOCKM, MOKPbIRi- HQDBOI:! napsLl rpy/lHbIX OLIXaneu ﬁepYT Ha-
IOUIHE LIXATETLHYH0 KaMepy  YAUI0 [Ba [PYNHBIX MpaxeliHsix cmeond, na-
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JIBIXANELL MTHESTBE



IOLIHMX OTBETBJEHMS B MEPENHMI TPYAHOI BOZMYIUHLI MELIOK, OT KO-
TOPOro OHM, pa3BETBASSICL, OTXOAST B MEPEAHNE HOXKH 1 K MYCKYnam
KpoinbeB. [lepenHue rpynHbie TpaxeiiHble CTBOMLI, TIEPEXOMsE Uepes ek
¥ TONOBY, 00pa3yloT TPHM MAapHLIX BO3AYIUHLIX MELlKa, cHaGXaloumx
BO3YXOM BCE OpraHul rofoBel. TpaxelHBIM cTBOM, OTXOLSLUII OT BTO-
PO Napbl IPYAHBIX ALIXanell, ciabo pasBUT ¥ BNalaeT B FPYAHON BO3-
IyLIHbIEA Meltok. Or TpeTseil maps! IPYAHbBIX IbIXaell OTXOOST Tpaxeii-
HBIE CTBOJIBI K BEPXHEMY 1 HIKHEMY BO3OYUIHEIM MELLKaM, obecreyn-
Basl BO3IYXOM MYCKYNBl M JIpyTHe OpraHbl MpyiM. Tpaxeiinvie semen ot
TPYIHBIX MEUIKOB, COE/IMHSISICH B [1BA XOPOUIO pa3BUTLIX CTBOJA, Tepe-
XONST B OPIOILKO; TIPH 3TOM KX/ CTBOJI pACUIMPSIETCS B 1Ba pe3ep-
Byapa: Hebojb1110# nepenHuit OpIOLIHOI MeLIOK W GONBILOH IPOA0IL-
Huli1 GproniHoit Metok. TpaxeiiHble cTBONLI OPIOLIHBIX ABIXAJELL Briand-
10T B GplolHee Metky. OT CMHHOI NMOBEpXHOCTY MPOAOJILHBLIX MEIL-
KOB K CTEHKAM TeJla ¥ BHYTPeHHUM OpraHaM OTXOAAT CUILHO BETBALLIN-
ecst TpaxeH. CTeHKN Tpaxei cOCTOST U3 IBYX CJI0EB: BHYTPEHHETo, Bhic-
TNAHHOTO CNOEM XUTHHa B YOPME CTIMPAILHON TPYXHMHBI, M HapyX-
HOTO — OIHOCNOiHOTO TpaxeitHoro anurtenus (puc. 1.30). XuTtuHoBLI
Croii B Tpaxee SBJSIETCSI HEMOCPENCTBEHHLIM MPOAOIKEHNEM KYTHKY-
Jbl, @ AMUTEIHAIBHBII — nponomkeHneM runoaepmul. CTeHKH Tpaxeii
He comepKar MyCKyJioB. BHYTpeHHMIT XUTHHOBLII Coii obpa3yeT TOH-
KYHO IK30KYTHKYNY B BHIE CTIMPATLHLIX XMTHHOBLIX yTOmueHHit. 3o
NpenoxpaHsieT TpaxelHuie TPyOOUK) OT crianaHust BO BPEMSs! IBHXKEHMs!
nyessl ¥ crnocobeTpyeT NPOHMKHOBEHHMIO KUCTIOPOaa BO3yXa B caMble
OTHaleHHLIE BETOUKH TpaxeitHoi cuctembl. Hanbonee Menkue paspertn-
JieHust Tpaxed (auamerpom | —35 MKM) HaswiBawoTes mpaxeosamu. Ouu

Pue. 1.30. CrpoeHue Tpaxen muensi:
A — pasnereienue Tpaxeu; B — cTeHka tpaxe; B — pasneTmRAeHME TPaXeH B MyC-
KyNBHOM BONOKHE, I — 10 Xe, B ¥eneie; | — ChnupaibHEE KONbla; 2 — Tpaxew;
J — XenesucTbie KJIETKM
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Gonblleil YacThlo JIEXAT Ha NOBEPXHOCTH KJIETOK, WHOTIA NPOHKKasl
BHYTPbL MX. Tpaxeonul 3aKaHuYMBAKOTCS Mpaxelneimu knemxamu (ona-
meTp o 0,05 MkM), KOTopble NPOHK3LIBAKT BCE YACTU Tejla M OpraHbi
niuenbi. CTEHKH TPaxeoN ¥ TpaxeiHbiX KJIETOK OYEHb TOHKHE ¥ BO3AY-
xonpoHuilaemMeie. B HHX U NPOUCXOIUT rasooOMeH: Kucllopos NpoHHE-
KaeT BHYTPb KJIETOK, @ YIIEKNCHIBINA T3 M napbi BoAbi MOCTYTNAKT U3
KJIETOK B TPAXeoJbl.

B omnuuMM OT TpaxeHBIX CTBOJIOB, B BO3MYIUHBIX MELIKAX OTCYTCTBY-
FOT crHpanbHuie yroniueHusl. [ToaroMy ux o6beM B OpIOLIIKE MOXET YBE-
JUYMBATLCS M YMEHLILATECS. B ronone ¥ rpynu Bo3ayLIHbE MEILKK Me-
0T HEM3MEHHBIH 00BEM 1 TTOCTOSIHHO 3arOJIHEHbBI BO3OYXOM.

B ronoee nuenb MMeroTcsl 3 maphi 6030VIUHbIX MewKos, B rpyny — 4
NMapHbIX M 2 HeNapHLIX Melllka; Haunbosee KPYIHLIE U3 HUX HAXOMsTCs B
3anHei yacTy rpyny. OnHa rapa caMbix KPYTITHBIX BO3IYUIHBIX MEILKOB
pacroioxeHa CMMMETPHYHO Mo 6okaM BploilKa, NpU 3TOM HX HIUMPHHA
MOCTENEHHO YMEHDLILAETCs! K KOHLLY Oprolika. Boaaylixie Mellku npa-
BOIT M JICBOH CTOPOH OpIOIIKa coeaMHeHB! KPYIHBIMY TpaxesiMK, obpa-
3YIOLMMHY MECTHBIE PACHIMPEHHS, KOTOPLIX 0COOEHHO MHOTO B 3aiHUX
cerMeHTax Gpromrka. Meiuku Gproitika, rpy/ii M FONoBbI coefiMHEH B! IPYT
c apyrom. Bo Bpemst rioneta nuesisl BO3AYX B BOAYIIHBIX MELIKAX HArpe-
BaeTcs B pe3yiibTare paboTul MYCKYIOB, M OHH NpHobpeTaloT aspocta-
THYeckoe 3HadeHMe. Hannume Bo3nyUiHbIX MEIKOB JIEJIaeT TAKXKe BO3-
MOXHBIM H3MeHeHHsi 0GbeMa BHYTPEHHMX opraHoB (KUIIeYHHKA, sIHY-
HMKOB) De3 BIMSIHMSI Ha BHelHMe pasMepbi MUeslhbl.

Ilpouecc npIXanus H razoo0Men. Y nyesisl pasfinualoT nBa TUNA OLIXa-
HHsI — BHELIIHEe, OCYILECTRIsIeMOe NYTeM MEXaHWYECKOI BEHTHASILKK
BO3ayXa, ¥ BHyTpeHHee (nuddyanoe). Unpkynaums Bosnyxa no nuixa-
TENLHOH CHCTEME Mu4eNbl OCYLLECTBASETCS! TPaxesiMM M BO3NYUIHBIMU
MEIIKAMM OYTeM CITeLMANBLHLIX OLIXaTeILHLIX ABHXKEHUI (COKpalLeHust
M pacliupeHust OprolliKa 3a cYeT BXOXIEHWs1 KpaeB CTEPHUTOB 101 Kpasi
TEPrUTOB 1 TeNeCKONTMYECKOTO HAIBUTAHMS €r0 CErMEHTOB JIPYT HA 1pyTa).
Takye mBMXeHMSI CO3NAlOT BEHTMIISILIMOHHLIA LIMKJI, OXBaTLIBAIOLLIMIA
BIIOX, BLLIOX M Nay3y Mexny HumMu, HanpaBneHus ToKa Bo3yxa B Tpaxe-
SIX BO BpeMsi BEHTWISILIMOHHOTO LMKJIa OINPeelisiioTes 3aMBIKATe/IbHbi-
MM annapaTamy Juixaiell. BoanyluiHble Meliky crnocobeTBYIOT MeXaHu-
4YeCKOW BEeHTHISILMK TpaxeiHOM cucTeMbl, X TIepHOIUYeCcKOe Haron-
HeHMe BelIET K CMEHE BO3/yXa B Tpaxesix rpyau v Opiotuka myenst. [Ton
NeicTBYEeM MYCKYIIOB Y MYeNbl NPOUCXONUT COKpallieHHe Oproliika, Bbi-
3plBalOLlee BRIXOM Bo3ayxa (Buinox). Paciunpsierca Gploliko naccHsHo B
CHAY 2NIACTHYHOCTU KaK Hapy>KHLIX TIOKPOBOB, TAK W BHYTpeHHHX Opra-
HOB, KOTOPbiE YBeNTHYMBAKOTCH B 00ObeMe Mo TpeKpalleHuH Tpemiile-
CIBOBABLUETO CXaTHsl. BaxHylo poib urpaeT TpaxeiiHast eHTUsiuMsl. Bo
BpeMsl nojeTa B Haubosee KpyNHLIX TpaxeHHLIX CTBoNnax oGHoBIeHMe
BO3lyxa OOYCNOBIMBAETCS COKpAlleHMEM KPBLUTOBOH MYCKYJaTypol,
KOTOpast CHHXPOHHO ¢ KoJleDaHMsIMM KPbUTLEB HAKAUMBACT BO3MYX B
Tpaxeu U BHITATKMBAET €I0 M3 BO3AYUIHLIX MEUKOB K MbLILILIAM.
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Ta30006MeH B Tpaxeosax U TpaxeHHLIX KIeTKax OCYIeCTBIRETCH 1My~
TeM MEePUONHUECKOTO 3arlOIHEHHsI MX NIPOCBETAa MEXKIETOUHOM KK~
KOCTHIO. YaNleHue 3T0i XMAKOCTH Yepe3 CTEHKH TPaxeosibl BHI3bIBAET
MPUTOK BO3LYXA, 4 HANONHEHWEe — BHTATIKHUBAHWE BO3JYXa B KPYIHbiE
Tpaxew. [1pu JocTaToOuHOM cHaBXEHHH KHCJIOPOIOM XHAKOCTh 3anon-
HSAET 3HAUNTENLHYIO YacTh 9TUX 37ieMenToB. Korna xxe Kuciopon oka-
3LIBAETCS] HCYEPNAHHLIM, TO MPUJIETAIOMIAs K TPAXeoiaM TKaHb nepe-
XOMIMT B AKTHBHOE COCTOSIHME, XKHUIKOCTh BLIXOOUT K3 TPAaxeos, a BO3-
JIyX 3aXOIMT Ha ee MecTo.

Bo Bpems noBbilleHHO aKTHBHOCTH THeN TIpH MoNeTe BO3yX B Tpa-
XeifHO# cHcTeMe MpOABMIaeTcsl BIOL Telld, TIPOHMKAs yepe3 TepBoe
IBIXaJIble B IPYIM W Bee OpIoLLHbIe ALIXAJbLA 1 BHIXOIA Yepe3 60lbiLoe
TpeTbe IPyAHOE ObIXANbLLE, B MUHYTY npoxoauT 120—150 nuixaresib-
HbiX 1HKI0B. [Tpy 310M BO3NYIUHBIE MELUKN MOTYT YBENUYHBATBCS W
ymMeHsbinarbest Ha 1/3 obuiero oonema. Korna nuenia HaxonHurest B crio-
KOHHOM COCTOSTHMH, BO3IYyX TNOCTYNaeT yepes OPIOLIHbIE AbIXanbua, a
BBIXONWUT 4epe3 rpyaHue, npy 40 auxatebHEIX JIBHXKEHUSIX B MMHYTY.
CornacobaHHoe 3aKpHITHE ONHMX AbIXajel W OTKpHITUE ApYrUx obyc-
JioBieHb] paboTol HePBHBIX LIEHTPOB. I'0/10BHbiE BO3AYLUHLIE MELLIKH BEH-
TUIMPYIOTCS NOI NeicTBUEM JaBie-
Hus kposH. B peaynbrare Gonbiuas
YacTh BO3yXa B TpaxeilHoil cHereme
nyent NpUOJIMXaeTcs Mo cocTaBy K
HAPY>XHOMY BO3IYXY.

TpancnopTHpoBaHHe KMCIOpola
M yIJIEKUCAOTLE [0 TpaxeitHOM cHc-
TeMe ocylllecTnisetcs bnaronaps ra-
30B0H Angipy3un, Bo3HHKaOLIEN
BCJIEJICTBME Pa3HOCTH MaplLMalbHBIX
napjieHuit rasa B atMmoc(epe u B
KOHLIEBBIX Pa3sBeTBICHUSIX Tpaxein
(pwc. 1.31).

Bo3nyx W3 Tpaxed nonanaer B
TpaxeoJibl, OTKY[a KUCIIOpo MyTem
anchPy3uH MOCTYNaeT B KIETKH TKa-
HEeil, rne npoMcXonsiT OKUCIIUTENb-
HBIE TIPOLIECCHI, COTPOBOXIAEMbIE
BhLIENEHMeM yriekHcnorol. Yoansi-  Puc. 1.31. CrpoeHue W dyHKuUMO-
eTcs OHa (B Ta3006pa3sHOM cocTosi-  HUPOBaHHE TPAXeoN M TPaxeiiHbIX
HUM) TIO TEM Xe TpaxesiM 4depe3 KJIETOK:

Auixaneia, He Gonee 10 % ocBOGOX- A — cTpoenve TpaxeiHo# knetku; b —
naeMoi YINIEKHUCJIOTHL BBIBOOUTCS B €XeMa LBHXKCHHA BO3AYXa © Tpaxeosax v

PACTBOPEHHOM COCTOSIHMM uepe3 TPAXCHHLX KieTKax, | — TKaHb B BO3-
TreMonnmby Gy:KAEHHOM COCTOSHMM — 3/IEMEHTH] 3a-
) . DOAHEHB! BO3YXOM; 2 — TKaHb B Mac-
[TOTPeGHOCTE ITUENMHOM CEMBU B cyyriom cocTosHIM — Tpaxeons: 3anon-

KHcniopone CBfi3aHa C IKOQJIOTHYe- HEHB! XHAKOCTbIO
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