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BBEJLEHHUE

OceTpoBhle — UPE3BLIUANHO LieHHHE B IPOMBICAOBOM OTHOLIEHHH Phi-
661 — NpeAcTaByfAIoT coboil oAy H3 HaHOoOJee JPEBHUX TPYMI KOCT-
nux pub (Osteichthyes). Onu Hpoko pacnpocTpaeHk! B ceBepHOM
noaywapuu Bhilue 30-§ napajJesH H B 3TOH 30He BCTPeYaloTCH MO-
BCceMecTHO 110 no6epekbio AtnantikH, THxoro okeana, CpeuseMHoOro
u UepHoro Mopefl, a Takxe B peKax, 03epax M BHYTPEHHHX MOPSX.
1130THOCTL HX pacnpelieJieHHsl B STOM OTPOMHOM apeaJle OueHb He-
pABHOMepHA: BO MHOTHX €r0 YacTAX OHH BCTPeUaloTCs TOJbLKO B BHIIE
N30JIHPOBAHHBIX MaJOUHCJIERHLIX MOMYJSUHH H 3HAUMTEeJLHYIO UYHC-
1GHHOCTb HMEIOT JHLIb B HeMHOrHx obnactsax. HauGosbas KOHLeH-
TPALHA OCETPOBLIX cyllecTsyeT B Mopsix [TonTo-Kacnuiickoit BnanH-
bl — KacnniickoM, AsosckoM u UeproM. Kacnuii npencrasasieT co-
6ol yHHKaJIbHEI BoZloeM — B HauaJie 1960-x rofioB oH faBaJl cBhHILUE
75% Bcero MupoBoro yJoBa OceTPOBHX K 10 90Y% yJoBa oceTpOBHX B
CCCP (Koxun, 1964).

Peakoe cOKpaluieHHe UMCJICHHOCTH OCETPOBBIX BO MHOFHX paiio-
HaX, a MeCTaMH TOJIHOe HX HCue3HoBeHHe MHOTHMH HecC/eJ0BaTesl MU
paceMaTpuBasioch KaK NPH3HAK TOFO, UTO OHH SBJISIOTCS PEJIHKTOBOR
Fpynnoii pub, o6peucHuOl Ha BLIMHpaHHe B PeC3yJbTaTe KOHKYPEH-
wnu ¢ BHcumMu pebaMu (cM. Magmin, 1959; I'epGunbekuii, 1962).
OaHaKo OCeTpOBHE, XOTH W ABJSAIOTCA JpeBHell TPYMNO# KOCTHHX
pBI6, MPEKpacHO NMPHCNOCOOJCHB K COBPEMEHHBIM yCJIOBHAM CYIIeCT-
BOBaHMS N JiaXe HMeloT GOJbliMe NMPEHMYIHeCTBA MO CPABHEHHIO ¢
KOCTICTHIMH pbi6aMH. K 9THM NIpeHMYINEeCTBaM OTHOCATCS: INHPOKHI
JI1ana3oH HCPCCTOBBIX TeMMepaTyp, Goslee MJIHTeJbHOe COXPaHeHHe
BEIMETAHHBIMH B BOAY CIEPMHAIMH H fIIlaMH CNOCOGHOCTH K OMJIOLO-
TBOPEHHIO, TPHCAOCOGJCHHOCTD JIHUHHOK NMPOTHB HCTOLLEHHS NPH CKa-
Te, PAHHSIS SBPHTAJIHHHOCTL MOJIOAM M IUHPOKMIl CMEKTP ee MUTAHHS,
33IUIUEHHOCTh MOJIOJM OT XHIMHMKOB XYYKaMM, SKOJOTHYECKas
IJIACTHYHOCTb — HAaJIHYIIE TYBOJHBIX M NPOXOAHBIX (OPM H MHOTHE
1pyrue. CHHIKeHHe YHCIIEHHOCTH OCeTPOBHIX PHI6 BO BCeM MHpe —
Pe3yJbTAT AeATEJbHOCTH YeJOBeKa: NPOMHC/Ia Ha NPOTHAKCHHH THICH-
lenetuil, a Takxke, B Hallle BpeM#, 3aperyJHPOBAHUA CTOKA PeK M HX
+arpsisHeHMs,, MaccoBOro HetpebieHHsi MOJIOJH OCETPOBHX B pe3ylib-
I4Te ee NPUJIOBA B MEJKOSUEHCTHE YACTUKOBHE ceTH M Ap. (Iep6uib-
chni, 1962; Maprh, 1964).

CemeiicTBO 0ceTPOBBIX Acipenseridae HacuKTHBaeT yeThipe poAa,
coflepxamux 24 BHAa; 17 M3 HHX NpHHaLJeXaT K POAY OCETPOB
(Acipenser), n1Ba — K poay 6enyr (Huso), gBa— K pojy JONaTOHO-
coB (Scaphirhynchus) u TpH — K pony JkenonatosocoB (Pseudo-
~caphirhynchus). Ha tepputopun CoBetckoro Corosa M3 HHX oOHTaeT
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13 Bupoe (Bepr, 1948). 310 nBa Buja, coctasasionme pox Huso,
HaHﬁ_o.nee KDYNHbIE NMPEACTABHTC/IH OCeTPOBHX pHG: kajyra Huso
dauricus (Georgi) B GacceliHe AMypa H Amypckom sumanc H 6el1y-
ra H. huso (L.) B Kacnufickom u Ucpronm mopsx, OTKYy/la OH3 BBIXO-
IHUT B PeKH. }( pop.y_Aglpenser OTHOCHTCS OCeTpR: pycckHit OCeTp
Acipenser giildenstddti Brandt, o6uraonmsi 8 Kacnuiickom MOpe,
OTKY[d NSt HEPECTA BXOAMT B PEKH, 1l er0 NOABMIE — yepHOMOPCKO-
azosckui oceTp A. gilldenstidti colchicus V. Marti u p KacrnniicKoM
Mope nepcuickuii ocetp A. giildenstadti persicus Borodin (B wo-
cilelHee BpeMfl HEKOTOPHE HCCJEIOBATENIH BO3BOAAT ero B paHr
caMocTOfATe/IbHOTO BHAA A. persicus Borodin — em. JlykpsineHko H
Ap., 1974, Aptiosun, 1979); cubupernii ocetp A. baeri Brandl — B
pexax Cubupy, uaunnas ¢ O61 u BHIOTHL 10 KOJWME, 1 ero MOA-
BHI — AKYTCKHH, WM cTepaianeBUAHblt oceTp A. baeri chatys Drja-
gin, obuTanolnii 8 6acceiinax Jlens n Koawwme; amypekuii  ocetp
A schrencki Brandt — B Gacceitne Amypa; 6anThiicknil nanarian-
Tiueckuit ocetp A. sturio L.— B Baartniickom 1 UepHoM Mopsix u HX
bacceiinax; caxammnckuii ocetp A. medirostris Ayres — B OX0TCKOM
u SlnoxrckoM Mopsix. K ToMy e poloy NpHUALTENKAT I CeBPIOTa
A. stellatus Pallas, o6uraiomas B KacnsiickoM, A3oBekom u Uep-
HOM MOpsiX U HX 6accefinax; wHn A. nudiventris Lovetzky - B Uep-
HoM, Kacnufickom, ApallbCcKOM MOpAX H Ix GacceiiHax; crep.asin
A. ruthenus L. B pekax 6acceiinoB Ueproro M Kacnuiickoro mopei.
B Gaccefinax Jlagoxkckoro n Onesckoro osep, 8,CeBepuoit  JBue,
O6n 1 Enncec. Mmerotcs ewe Tpu B2, OTHOCALIHECA K POIY JIKe-
JIONAaTOHOCOB, KOTOPHE O6nTaldT B Oaccefine ApajbCKOro MOpS:
Gonpuioft amMyiapbHHckH# JonatoHoe Pseudoscaphirhynchus kauf-
manni (Bogdanow), a Takxe pegso BeTpeyaiouiHecsi Manuil amy-
Japbunckuii sonartonoc P. hermanni (Kessler) u cepaapbuicku®
aonatonoc P. fedtschenkoi (Kessier).

3a pybexxom UHCJEHHOCTH NOAABJSIOWEr0 GOMBLIIHHCTBA BHIOB
OCeTPOBHX HeBesiHKa. COrJiacHO JaHHBIM, PHBOAHMEIM ()paHIy3CKHM
uxthosoroMm Manbenom (Magnin, 1957), B Cpennsemuom M Anpua-
THUECKOM MOPSIX B NOCJeJHee BPEMsi OCCTPOBBIE NMPAKTHYECKI HCHES-
2 M Jb HM3PelKa BCTPCYAIOTCA eAIHIYHEe SK3eMIsAph A. sturio,
A nacarii Bonaparte 1 H. huso. Ha AtaautHucckoM mnoGepexbe
EBponsr Betpeuaercs toabko A. sturio. M3 Uephoro mops B ynaii
3axoaAT Genyra, yepHOMOPCKO-a30BCKHH OceTp, CeBpIOra W LIHI; B
JlyHae BOAHMTCS Takke cTepasib. B 1oxkHoiH yacTH Kacnus obuTaor
6enyra, nepcHACKHUA OCeTP, CEeBPIOra M UM, 3aXoAsliiie A8 HepecTa
B PeKH 100XHOro nobepexba Kacnuiickoro Mops.

B AMepHKe HMeeTcs NfTb BHI0B OCETPOB: Ha TIXOOKeAHCKOM MO-
Gepexkbe — caxannHckuit ocetp A. medirostris H 6eawiii ocerp
A. transmontanus Richardson, Ha ATJaHTHUecKOM — YepHBIH OceTp
A. oxyrhynchus Mitchiil, kopoTkonochit ocetp A. brevirostris Lz
Sueur u B npecHBX BoAax — o3epHbiit oceTp A. fulvescens Rafines-
gue, a TakxXKe ABa BHIa cKa(HMpHHXOB, JonaToxoc Scaphirhyvnchus
platorhynchus Rafinesque u Gnenumit ocerp S. album Forbes-
Richardson.
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Harouen, na Asnarckom nodepexkne THXOro okeana BCTpeualoTes
NpeACTABUTEIH NIATH BILIOB oceTpoB: A. medirostris, B KnTae — eny-
HuYHBle 3K3eMnnApbl A. sinensis Gray n A. dabryanus Dumeril 1 B
slnonny — eme Gosece peakue A. micadoi Hilgendorf n A. kikuchii
Jordan et Smyder.

Bonbliias yacth MHPOBHIX YSI0BOB OCETPOBBIX PHI6 MPHXOAHTCS Ha
CCCP (90,5% B 1975 r.). OcHoBY npoMsicJia B Hallell cTpaHe COCTAB-
JAIOT PYCCKHit oceTp (H €ro MOABHAMY), ceBpiora H Geayra. Kpome
T0ro, 0ObeKTaMH NpPOMBICNa ABAAIOTCA CHONPCKHIT oceTp, wilm, ka-
.1yra i cTepasab .

3a pybe:kom GoJblic Bcero oceTpoBLlx nobbizact Iipan (8 IOx-
nom Kacnuy) — 5,5% MupoBHX ys0BoB. B EBpone oceTpoBbix (B He-
GOJIbLIMX KOJHYECTBAX) BBUIABANBAIOT B PymbinMH, Bosrapun H
IMopryraauu. B CepepHoit AMeprke (Koxuu, 1964) o6bekTamMH npo-
MBICa SBJSIOTCH aTJaHTHUECKHH, CaxXajJMHCKHA, OeJbifi, O3epublii
oceTpH! H JIONaTOHOC.

OceTpoBee pHGH AeJNATCH HA NPOXOMHLIX (KHBYIIHX B MOPe H
3aXONAIIKX B DEXH AJS HepecTa), MOJyNpoOXoAHbX (KoTophle GoJb-
LIYI0 YACTb XKH3HH NMPOBOAAT B peKe M COBEpPIUAIOT MHIPAINH B Npel-
yCTbeBOe NPOCTPAHCTBO, HO HE BBIXOAAT B OTKPHITOE MOPE) H XKINBIX

- (TYBOLHEIX), MPOBOAAIIMX BCIO 2KH3HbL B peKe. Y HEKOTOPHIX BHIOB,
KaK, danpuMep, y cNGHPCKUTO OCETPa H CTePAALH, HMECTCS KaK 1104y~
NpOX0iHas, TaK H TyBo.luas hopMa.

B macTosliee BpeMs B Halieil cTpaHe €TOK GOJIbLUMHCTBA pek, B
KOTOPHIX MPOHCXOIIVIO Pa3MHOXEHHE OCeTPOBHIX pHIO, 3aperysupo-
BaH, H 0CeTPOBbIe JIMIIHJNCH GOJIbLIEH YacTH eCTeCTBEHHBIX HepeCTH-
nunl. B cpa3n ¢ 3THM L8 coxpaHenis MHOrooGpasHs BHAOB 0CETpO-
BHIX 1l MIOAAEPXKAHHSA YHCAEHHOCTII 3THX BH/IOB NCPBOCTENEHHOE 3Ha-
YeHlle HMeeT HX HCKyccTBeHHOoe passefienile. ITocronbky Habnroznaio-
ILieecs CHMZKEHHE UICJEHMHOCTH OCCTPOBHIX lie fBJSACTCH CJeACTBHEM
HeJ0CTATOUHOH nplCnoco6JenHoCTH HIH KOMKYPEHTHDLIX OTNOIUCHHE
€ KOCTHCTHIMH PHIGaMH, 33/1aya BOCCTAHOBJICHNA X 33aMacOB MyTeM
33BOACKOrO paspeieMHsi PasHBIX BIJIOB OCETPOBHIX I 3aCEJICHHS BO-
IIOCMOB B Mpezneslax MX apealla NMpejCTaBJseTCHA BNOJHE pealbHOM.
HayuHble OCHOBBI 3aBOACKOrO pa3BefieHHsi OCETPOBHIX PHI6 GBUIN 3a-
JIOXeHBl MHOTFOJIeTHUMH HccllefoBanussmu Hukonas JIbBoBHua [ep-
6HIILCKOrO M ero yueHHKoB. FiMu 6b1 paspa6oTan Meton rHnogusap-
HBIX HHbeKUHH A58 CTHMYJISIHA CO3PeBaHHA NPOH3BOAHTEJel 0ceTpo-
BuX puib. ITpumeHente 3Toro MeTONa NO3BOJKIIO NONYYATh B MaCcCo-
BOM KOJIIYeCTBe MPHTOIHYIO AJf PhIOOBOACTBA HKDY OT CaMOK, OT-
JIOBJIeHHBIX B Npe/lHePecTOBOM COCTOSHHH. Bes Tahoro MeTo1a 3aBoj-
CKOe pasperneHHe OCETPOBEIX PEIO GbI0 6Bl HCBO3MOXKHLIM.

CoBpeMeHHOe COCTOsIHItEe OCETPOBOACTBA \apaKTEPH3YCTCHA 3HAUN-
TeJLHbIM pacuilipeHHeM 3aBOJCKOrO BOCIPON3BOACTBA OCETPOBBIX H
COBepLIeHCTBOBAHHEM ero OHoTexMMKH. B pa3paboTky GUOTeXHHKM
Gombiuoit Braan Brec Ilerp CeprecBuu IOuienko, TaAaHTANBHIE 130-
Gperatenb 1 31Ty3nacT 3aBOACKOrO OCeTpoBoACTBA. MM Gblan co3aa-

! o naunum LIHITOPX.



MBIl MlepBbe CaJKIl JJ5 BLIlePXKHBaNHA npoussoAuTeteil B HECKONLKO
Mo,ienefi HHKy6anHOHHbIX annaparTos. Annapats [1. C. IOmeHKO BbHI-
IepXKaiu HCILITAHKE BpeMenenm H J0 CUiX I0p € yClexoM paboTatoT 1a
OCETPOBBIX phIGOBOJHBIX 3aBOAAX (cM. 5.1).

Hapsily ¢ 604bLIHMH YCIeXaMIl OCCTPOBOACTBA HEOGXOLMMO OTME-
TITb, YTO B GOCJENHHE TOIB BOSHHK.IH 3HAUHTEbHBle TPYAHOCTI B
[0 YUCHHH NPHTOAHBIX A5 priGOBOACTBA NPON3BOIHTCAEH: YHCO Ca-
MOI, He OTBEHAIOLIHX 118 JIeHCTBHE FOHaI0TPONHLEIX TOPMOHOB rurogu-
3a cO3peBAHIeM, Pe3Ko yBeJuuIoch. Benencrsie saperyaupoBanis
CTOKa peK H H3MeHEH!A MX FIPOJOTIYCCKOrO PeKMMa H3MCHILIICY
MHIpaIHOHHO® TOBe1eHNe OCeTPOBLIX PHIG, ANHAMKKA X0A3 STHX pud
H CTPYKTYpa MX nouyasunii, a Tatxe ¢QU3NOJIOTHYECKOE coCTOsile
nponasonnreaeit (Bapannunosa, 1979). B macrosiliee BpeMsa Mcpe L
OCETpOBOIaMIl BCTAMH NUBLIE 331au, HAJ PCLICHHEM KOTOPLIX patGo-
TaeT GOJABLIION KPYF HAayulLIX paGOTHIKOB i PHIGOBOJAOB-NPAKTIKOE
K 3THM 3a7ayaM OTHOCATCA: pa3spaboTKa cnoco6oB pROOBOIHOIO OC-
BOEHHS BCEro BIIOBOTO 1f TOMY-ISLIOMHOTO MHOTOOGpa3ts 0ceTPOBLIX
pHI6, OOHTAIOLINX B HAIINX BOTOEMAX, HIBICKaHye cnocoGOoB MPHIKIL3-
HeHHO# OLEHKI COCTOSNIIS 3PCAIOCTI1 11X FOHA 11 0T60Pa NPoN3BOHTC-
Jlefi, a Takike yCTpafeoiiiie NOTePh UKDEI, 3apoOjisiiieli, MPeATHINHOK,
NMHUNHOK H Manbkos. OCTPO CTONT npofaeMa YHCTOH BOJBI, Tak KaK
3arpA3HCHHC BOALI 1edTHIO 1 HEAOCTATOUHO XOPOLIO OYHIIENILIMI
CTOUHBIMI BOAAMIl \ XV AeT COCTOsIHIe MPOH3BOAUTCACH 1 Heplio,H-
YeCKH BBIBHIBACT HA 3aBO1AaX MACCOBYIO rHbeb NpeiL1HdIIoK. Oyenb
BaXKHOil 3ajauefl ABIACTCA Tahme COXPAHclle eCTCCTBCIMOTO Hepec
Ta, MEANOPAIs CONDAHIBIUKACS i CTPONTCALCTBO HICKYCCTBEHHLIX
fiCpecTUANLL.

3¢PeRTHRIOCTL 34BUICKOFO BOCIPON3BOICTBA B HACTOAWEE BPE
MST He MOMKET BBI3WBATL COMICHNI: nauancs saxoa n3 hacnus 8 Boa-
rv # Ypaa Genyr u3 NOKOACHU{ TCX JeT, KOTAA (X ¢CTCCTBEHHEIC HE-
pecTuama yike oLl yTpaucul, T. . GeyT, BLIPAIICHHBIX HA pLiGo-
BOAILIX 33BOAAX: OTMCUCHO PE3KOE yBeuyeH!e KORIeH TPl MO.10-
mu Geavrn 8 Cepepitom Kacrnit. 3anacer ocCTPOBLIX B A30BCROM MOpC
YBeJIYIIHCh TAIKC 33 CYCT 3aBOLACKOTO BOCHPOUSBOICTRA, NOCKOAL:
Ky CCTCCTBeHHDIT itepeeT ua JloHy nowTi OTCyTCTB CT.

OceTpoBrie PLIGOBOIbIE 3ABOAEI €REFOHO  BLINVCA.IIOT Gonee
100 v TMOIPOMICHHOM MOJOjH GellyTi, OCeTpa, CeBpIOrH Il IHIMa.
o tanubiv [ 1aBphi6GBOLa MIHKCTEPCTBA PHIGIONO \n ssificrea CCCP,
Ha susapb 1980 r. B cTpane paGoTaer 20 oceTpoBLIn PHGOBOIHLIX 38~
Bonos (cemb Ha Boare, Tpu Ha JloHy, ueThpe Ha KyGamt. Tpn ua
Kype, ofus Ha p. Ypaa n Asa B CHOHpH). KpoMe 10r0. HeTLIpC 3aB0-
na crposares: Ha Boare (y popooTAennTesn), ua Tepere, Puonn n Ha
oacpe Balinasa; naanupyercst CTPONTENLCTBO CUIC TPEX aBOA0B Ha
pekax Cynak, Ypa.a n Jlienp. BobwimeTBo 0cCTpoBLIY 34BOI0B pac-
NONVKEHO B YCTHAX pek 1l y naotun, a B Cuduplt - 1o pyciy pek.
OHi oGecleyliBaloT Bee 3BCHLS PHEGOBOANONO Mpoliecea - paboTy ¢
NPON3BOANTCIAMIL, oceMeneune n nnky6amuo ukphl, noipalisanne
NPCAAIYHHOK, BHIPALLNBANKE MO.10A1I B NPYJAaY, VUeT Il pa3Meniente
MO.104H, 4 TAKKe passeleHne xIBHX kopmoB. Ha muoriux sasopax
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pa3BOIAT TPI BIAA OCCTPOBLIX, HA HEKOTOPHIX — ABA. Jluisl BLi1CPHKH-
paHIls NPoN3BoANTe el Ha 3aBOLAX HMEIOTCA OTCAZOUHble NO3AICTBE,
a4 ma Tpex 3aBoiax — tepMoperyaupyemue nexa b. Ho Kazanckoro
191 JIATENBHOTO COLEpPIKAaHUA NPONM3BOIHTENCIl. ITH COOPVIRCHHUSE
1 I3BOJISIIOT BHIEPIKHBATL PHIG IO Mepexofia UX B 3aBepuueHnyio IV
aauio 3pesoctu (cM. Tpycos, 1964a), T. €. 10 COCTOSHHSA. KOF.1a OHII
HHOOPETAINT CacoCHOCTL PCATHPOBATH HA FUNO(PU3APHYIO HIILCK-
110 CO3PEBAHIEM, A TahzKe 3a7epPRIIBATL HX B »TOM COCTOSIAN NP1
JKIX TeMNepaTypax B Teyellle ABYX-TPeX MCCALCB I TanuM afpa-
M YATIHATD NCPHOA. B TCUYCHIIC KOTOPOIO X MOMKHU HCNOIb30BATH
18 puosoacTBa (Kasancnuit, 1963; Kasancknii. Moaouos, 1974).

Oanofl 13 OCHOBILIX 3a7au ceifyac ABASCTCS pLIGOBOANOE OCBOE-

It PA3HBIX GNOJOFIYCCKIX FPYIN OCETPOBLIX, Pazammalor caciyo-
Lne rpynnul. Pycckiii oceTp npejacTaBacu pauuci sposoii gpopaoil
Boara, Ypaa, Kyoaus, [lon), o36Moil detiero xola (Boara, Ypan)
.- oanMoi ocenitero xoxza (Bodara, ¥Ypad. Jon); nepeitackuii ocerp —
aeri siposoit (Kypa, Ceduapy ). noviueii aposoii (kypa, Boara,
} pan), spoBoit acensiero xoaa (Kypa, Ceduapya) n osnwvoii actHe
»xota (Kypa); Geayra — panneii aposoit (8 Bosry n Jlon ona et
*IHC MOAO JBAOM. & B YpzJae uvcer OoJec pacTAHYTHIT XOI) 1 03H-
~oii (Bonra, Ypas); ceBprora— sipoBoit  BeCeHHe-JICTHErO  Xoja
(8 Boare wenpepbiBHRIL 11 eMewanubifl xon. a B [lon n Ky6aub sipo-
Je CEBPIOr JeTIero Xoia 3aX0 18T, NO-BILIIMOVY, OT1CIBHO 0T ¢CB-
vior ecentiero xoxa) u osumon (Ky6ann, Jow, Boara, Kypa).

Tlns HAYyuoro 06OCHOBAHIA PHGOBOMNBIX MePOUPUATHIE HE0OX0-

1MMO H3YYElHe MeXAHH3MOB TUPMOHABNOH  PervAsUIE Nepe\oaa
510 U3 MPEeIHePeCTOBOTO COCTOSHIS B IIEPECTOBOC. 3AKOHOMCpHOCTEf
33PeBaHHS OOLUITOB, OIJIOIOTBOPeHUS. DPAsBHTHS 3apOIbliici H
| PEIANUNUOR, a TAKKE HCTOYNHKOB OTAO1A I MPUYNH BOINIKHUBE-
SHS PA3MMUHLIN ANOMASIHH B MEpnofnbl 3apoibliieBoro M IPCLIirH-
1ounoro passutis. B npeaaaraeMoil kuire nsaaracTcs COBpPEMCHHOe
COCTOMAHIEC MANIIN 3HANNIT 1O 3THM BOMPOCAM NOX  MIIOM  3peHNs
PaKTHUCCKUX 33184 OCCTPOBOICTBA. B HCll cyMuupoBaHb! pe3vaib-
1TLI MHOTOJCTHIX HCCICAOBAHIIL ABTOPOB 11 KOAMIERTIBA COTPY 1HU-
8 JladopaTtopun sxcnepumcnTaabHoil sMopiogornn un. J. I1. Pu-
tagoBa Mucturyra Onosornn  passutus um. H. K. Koabnosa AH
CCP, a Taxke COOTBCTCTBYIONUIC LANHEE 10 AUTCPATY PIUbIM 1CTOU-

‘I RaM.

CJlenyer noTYEPRHYTD, UTO CTPOEHHE 3aPOALIMICHt I IPeLTINHOK
{HBRIX BILIOB OCCTPOBHY PHO BecbMa ¢XO4HO. [Tosromy ctatun pai-
THS ¥ HHX MOTAT OBITh OXapaKTePU3OBAKL €} MMOIT HPU3HAKOB, 06-
IN A% N3\HMEeHHM\ aBTOpAMil BILIOB - OCCTPA, ceBproru n Geavi.

Paitec B 3apoABIIICBOM PA3BITI OCCTPOBLIN PLIG GBLI0 BLIIEICNO
HUCICIOBaTeALIBIN ¢TAINI. LTIOCTPUPUBANHLIN - (PCTOrpapUAMH
POxLILCH CeBPIOFN 1 114 cpaBuclis (GoTorpadusy { oTCILILIX
a-uii passuTis 1apoasiuieii ocetpa n deavin (leraad, Inusovpr,

1954). B Hacrosulcil kBNIC ONUCANIE TeX Xe CTaIufl passuTis 1ano

IpUMEPE YepHOMOPCKO-a30BCKOTO OCETPA; OHO IIIOCTPHPOBIHO

copucit puevnkos, suinoaneuustx A C. Fnusdéypr u F. H. Cuunpnosoi
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H onyGJHKOBAHHbIX panee (uactuyno — letaagp n ap., 1963; T'uns-
6ypr, Hernag, 1955, 1969; noasocTbio — [HE3Bypr, JleTnad, 1975).
B npennaraemoit KHHre OMHCaHHe 32POLILICBOrO pa3BUTHSA LaCTCH
nNpeHMyLICCTBEHHO MO BHELIHHM (IPH3HAKAM. Psin JOMOJHHTEJILHBIX
cBeaeHHii 0 BHyTpeHHEM CTPOEHHH 3apoxkliei OCCTPOBBIX PG COAED-
sxures B knure T. A, Iletnad u A. C. I'mus6ypr (1954), & KOTOPO#t
MEL M OTChlIIaeM unTaTens. TaM Xe paccMOTPCHE NUTEpPATYPHBIC AaH-
HHE, XapaKTepH3yIollie OCeTpoBoe XO38HCTBO B MepHOJ 10 3apery-
JMpOBAHMS DEK, UTO MO3BOAAET CPABHUTL CrO cocTosiHEe B elle He
OueHb AaJeKOM MPOLIJIOM M B 11aCTOSAIIEE BPCMS.

B pa3BHTHH NpeJIHUHHOK OCETPOBLIX pbi6 6BLI0 BBELIENEHO 10 cTa-
IHii, ONHCAHHBIX paHee 1J5 sapoabiliell 6esyru K NPOHIIIOCTPHPO-
Banibx QoTorpadusmu (Imanvrayses, 1968). B s70ii KHHre OIMH-
canme pasBHTHS NMpEAIHYNIOK, TAK XKe Kak I 3apojbilueii, 120 Ha
npHMepe YCPHOMOPCKO-330BCKOr0o OCeTpa H CONpOBOKAACTCS PHCYH-
kamy, sunodHennbimu O. FL. [lmanscrayset (1975) ; xpowme TOrO, 115
CpaBHEHNA JaI0TCA pailec He 1y 6HKOBABIIHECH PHCYHKH MOCJICI0BA-
TeJIbHbIX CTAJHH Pa3BHTHA NPEVIHYIHOK Geqyry.

B KoMlle KHHTH HMeeTcA JeBATb nMpHAOKeHHUT, CONCPIKALINX KOH-
KpeTHEE PEKOMEHIAUHH 15 NPaRTHIECKOro HCMOMb3OBANHSA Ha OCeT-
POBHLX PHIGOBOJHMBIX 3aBOAAX.

B 3aknouerte Heo6XOIMMO CKa3aTb O TOM, 5TO aBTOpPbl COOHpA-
JM MaTepuaj M NPOBOJMJH SKCTCPHMEHTANILHYIO pabory, HauuHas ¢
1949 r., Ha pA3THUHBIX PEIGOBOIKBIX MYHKTAX H OCeTpoBHIX PHOOBOL-
MBIX 32BOAAX: B TeyceHlie MHOFUX JCT Ha Jlony (B xyTope POrOXKHHO
i ua POrOXKHHCKOM OCETPOBOM PHIGOBOJHOM 3aBoze) W Ha BoJre
(ra BoarorpanckoM H VIKpAHIIICKOM OCETPOBHX PHIGOBOJIHBIX 32BO-
nax H Ha Gase CapaTOBCKOTO OTAC/ICHHA BHMPO), a B oTaelbHBE
roab — 1na KyGaun (B Kanyrixuue), Kame (B Pui6uoit Cao6one) i
Kype (B MuHreuaype, Ha KypHHCKOM SKCepHMeHTaNLHOM H Yerb-
KypHHCKOM OCETPOBBIX pbI6OBOIHBIX 3apoaax). MeenenosaHsa npo-
BOAWIHCH TIpH TIOCTOSMHON TNOMOLLHM COTPYAHHKOB T'naBpniGBOaa 1t
ero OTZEJeHH M NPH AKTHBHOM COEACTBHH pabOTHHEOB PLIGOBOL-
HEIX MpeanpHaTHii, 33 YTO BCCM {IM @BTOPH BHIPAKAIOT F1yGOKYI0
621ar01apnOCTD.
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1. CO3PEBAHHE OOLHTOB H OBYJISILLKA

1.1. CospeBsaHHe fMI[ ¥ OCETPOBHX pbiG B npuposne
U TpH 3aBOJCKOM BOCIPOHM3BOJICTBE

>aMiil IPOXOAHBIX BIIOB OCETPOBHIX 3aXOANT 3 MOPA B PEK! € elle
Je3peLIMH MONOBLIMI KACTKAMIL Sliillexnerky (OOLNTH) y HUX HA-
(OIATCH B AHUNHKaX (AcThIKax). B ycnoBHsiX HesaperyJlHpOBaliHOrO
LTORA DK uacTh pbi6— TaKie, KAk ApoBble Geayra, pycckHit i nep-
‘UACKH{i OCETpLI, CCBPIOTa - 3aXofAT B PCKY € TOHANami B 3aBep-
wennoft 1V cTazus 3pesiocTi; B X AHYHHKAX 3aKAI0YeHbl Kp)NHble
LOLUETH, 3AKOHMHBLUIC CBOI POCT. DTN CAMKH HEDeCTATCA B TOM XKe
voxay. JIpyrue ppibbl 32aX0A5IT B pekH ¢ FOHanami B HHT—IV u B He3a-
sepiuciiHoii 1V cTannax 3pesloCTH, 3a/1eraioT B AAMBI, B KOTOPLIX TPO-
BOAAT HECKOJIbKO MeCHIeB, I HePeCTATCH JIHLUEL B CEYIOLICM Foay; K
HHV OTHOCHTCS, HANPUMep, O31MH{l BOIKCKIH OCCTP JICTHErO X018 It
o3uMble 6CAYTa M CEBPIOTa.

OceTpoBhie, FOHAIH KOTOPHX NOCTHIAN 3aBeplucHuoit 1V craiun
e:10CTH, ABMFAIOTCA K HEPeCTHJIHILAM, e It NPOHCXONT co3peBa-
Hile OOUMTOB. B NPHCYTCTBHH TEKYUYNX CAMUOB y CaMOK MPOHCXOIHT
Ay TSR OOUHTOB (OOIHTH OCBOGOXKAAIOTCA OT (OMIHKVASDHOR
000104KH), H CAMha BEIMETbIBAET HKPY B BOLY.

[Tpouece nepexoia phiGBl B UEPCCTHOE COCTOAHIC MOXHO NMpel-
¢TaBuThL cebe cremyomum ob6paszoM (puc. 1): 6aaronpuATHLIe BHel-
Hile yCNOBHS (TeMIiepaTypa, TeueHle, FajieqHoe JHO 1t 1p.) AeficTBYIOT
yepes opraHbl UyBCTB Ma LIEHTPALIYI0 HCPBHYIO cucteMy DhIGbl—
#a 061acTh FHOOTAJaMyca, KOTOPblil B CBOWO OYepelb CTHMYy/IlPYyeT
KJICTKH FHTNO(H3a — MeJe3bl BHYTPEHHeli cenpelH, aexaulet B oc-
HOBAIHI MO3ra-— K BHAEJEHNI0 B KPOBb FOHANOTPONHBIX FOPMOHOB.
TH rOpPMONH HFPAIOT BaXHY10 POb B pasmuoxenin pub (Fep6ub-
Ciiit, 1941); oMd CTHMYJHPYIOT CO3PEBaHiie OOLHTOB H 1IX OBYJIALIIIO.
OsyauposaBuiie crnoco6HbE K OMVIOIOTBOPEHHIO OOLUNTHI HA3HBAIOT
siiiamn, CaMka BHIMETHIBaeT Aiilla B BOAY IO Mepe TOro, Kak OH!l OBy-
NPy 10T, HeGOBIIMI NOPIHAMI, H NOSTOMY BhIMeThBAHNe Beeil co-
speBiedl uKpH MPOAOAKAETCH JOBOJILHO 10Ar0. ONHOBPEMCHHO CaM-
bl BHIGpacHBaOT B Bogy cnepmy. HepecT mponcxoant npi yeloBH-
X, GAaronpUATHHIX KK A8 CO3peBaHHs NKpLl, TaK Il AJs ee nocne-
'+ IOILEro pa3BUTIS.

Tlpu 1CKycCTBCHHOM pasBCACHHMH OCCTPOBHX PHIG  cospeBanue
OOIMTOB 11 OBYJSAINS OCYLIECTBJIAIOTCH, KaK I NpM cCTeCTBCUNOM He-
PecTe, o BJHsHIEM FOMaI0TPONHBX rOpMOHOB runograa. Io cpas-
HeHNK C eCTGCTBEMHBIM CO3PCBAalHeM Pa3HULa COCTONT B TOM, HTO
yBeaHueHile KOUUEHTPALNIH FOPMOHA [HNOpK3a B hpOBI CaMKH npo-
HCXOTNT He 103 BAUSIHIEM [CPECTOBH X Y CAIOBHI, CTHMYANPYIOMHN BbI-
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Puc. 1. Cxema mpoueccop, NPHBOARAILKEX K CO3PEBAHKI0 OOUKTOB OCETPOBBIX pHIO
(TuniGypr, Hernad, 1969)

A — 3KONOTHUECKHE YCNOBHA 112 HepecTHnuwle; 5 — Moar oceTpoBoR pHIOL. pEarmpYIOIHA Ha

P! Y ropMoRa T & B KpoBb; B —QOUMT K3 RAUNHWKE HA 1w
aabeplicHHON CcTamuu 3penocTd: I — oBynupopaRLmR  oousT (3apence mfiuc); &.— runoua;
2un.— THTIOTaZaMyc; 9.1 — 38poRbimeswf nyswipex; s.01 — 11; ¢.0— g

Han o6070uka

JleJleHHe TOPMOKA M3 COGCTBEHHOTO rHnog3a CaMKH, a B pesyJbraTe
BBeJleHHS eii CycTeH3ud IMNodU30B, BIATHX OT APYTHX prb. 3710 OT-
JIHYHe OueHb cyliecTBeHHO. OHO 03H@YaeT, UTO B YCJIOBHSX 33BOACKO-
IO BOCNIPOM3BOACTBA PHIGOBOL CaM AOJNKeM OGeCNeulTh ONTHMAJb-
HBle YCJOBHA [ CO3PeBaHHsl OOLMTOB B TeJle CAMKIL. YTo6H BHIOJ-
HHTb 3Ty 3alady peGOBOLY Heo6XOIMMO 3HATH YCJIOBHS NeEpexola
SIHYHMKOB B 3apepluedHyo IV cTafuio 3pesIOCTH, OCHOBHBIE 3AKOHO-
MEpPHOCTH MpOIECca CO3DeBARMSI COLMTOB M €ro 3aBHCHMOCTL OT
BHELUHHX yC/OBMiL.

1.2. H3MeHenns OOLUMTOB B NpoOIECCE CO3PEBAHMS

B npolecce cospeBanns AP0 OOLHTA H ero IHTONIa3Ma NpeTepnesa-
10T ry6OKHe I3MeHeliHs], Ha KOTOPHX Mbl OCTAHOBHMCH HIDKE. B nop-
Me cO3peBaHHe OOLHTOB NPOMCXONMT B SHYHHKE caMKM, ONHako B
SKCIlepHMeHTE 3TOT NPOLECC MOXKET MATH M B (UIHOJOTHYCCKOM CO-
JleBoM pacTBope (pactBope Prurepa), colepixalleM FOPMOHLI, 5TO
3MAUHTEJLHO pacluHPsieT BO3MOXKHOCTH HM3yueHHS 3aKOHOMepHOCTEH
npollecca cO3peBaHHs OOIUTOB.

Crpoerue ooyutra GehurUTUBHO20 pa3mepa. B snyHHKe, JOCTHr-
mrem IV eragus spesioctl (pc. 2), HMEIOTCS KPyNible MUrMeHTHPOBAH-
HLle OOINTH ACHUNHTHBHOrO pasMepa; KpOMe HHX MPOCTHIM [V1a30M
PAa3JIHYMMbl MEJIKHE HEMHrMEHTHPOBAHIbIE NOJYNpo3pauHbie COLHUTHL,
HAXOLANNeCA HA HAyaJbHBIX CTaJHAX pocTa —BTOpas reHepalis
OOLKTOB, KOTOPblE HAUHYT IHTEGHCUBHO DACTH NocJe BHIMETHIBAHISA

10



OOLUHTOB TIePBOil reHepaunn 1 GyAyT BLIMETaHbl IPH CJACAYIOLIEM He-
pecTe.

Kakabiii OOLHT OfET TOHKO# (OJIIHKYAIAPHOH 0605:0uKOH, COCTOS-
mefi B3 NPHJETAIONIEr0 K €ro NOBEPXHOCTH CJIOA KAETOK (OJIIHKY-
JSPHOTO SIKTEJHS H COCAHHHTENLHOTKANHOTO CNof (TekH), B KOTO-
pOM TNPOXOZSIT KPOBEHOCHLIE COCYIBL Oount, opeThifi GONABKYIAP-
Ko 060J0uKol, HaskBaercss GOJHKYNOM. DOJJHKYJ HA CTOpOHE,
o6palleHHOl B NOJIOCTh TeJNa, NOKPLIT NEPHTOREAJbHEIM SMHTENHEM.

Cam ooUHT npejicrapisier co6oii (pHc. 3) KpynHyro KNeTky, IH-
TONJAA3MA KOTOPOf COZEPIKHT G0JbllIoe KOJHYECTBO 3aNACHBIX MHTA-
TeJIbHLIX BEIIeCTB, HCNOJAb3yEMLIX B Mpollecce 3apoAbllIeBOro pasBH-
Tus. Oouut 06JafaerT HETKO BLIPAXEHHEIM MOJADHEIM CTPOEHHEM:
BEreTAaTHBHAA YACTb €r0 3aN0JHEHA 3ePHAMN XKeJITKA H KaneibkaMH
3KHpa, TOTLA KaKk B aHHMANbHOH YaCTH COAEPXKHTCH OCHOBHAN Macca
LHTOMJIA3ME], 3AKJIONAMAA—B 3HAUHTENLHO MCHbIIEH KORLEeHTpa-
LHH — TOJLKO MEJKIE XKCJATOYHLIE 3€PHA H JHUDHANLIE BKJIIOYEHNS
He6oabLIOTO pa3Mepa. ¥ MOBEPXHOCTH OOLHTA B LIMTOMNJAa3Me pac-
noJiaraeTcsl cJoil HeGOoNBLIHX TeNel, HA3hBACMLIX KOPTHKaJbHHIMI
rpaHysaMH, rayGxe nexat Gosee MeNKHe NHIMEHTHEIE TPARYJIBI.

S1po OOLHTA CMELIENO B AHHMaJibHY10 06JacTb, MPHYEM Cro no-
JI0XEHHE T103BOJAET CYAMTh O TOM, AOCTHIJIH JH roHagu IV sasep-
ILIeRHOH CTAJIMH 3PeOCTH, HA KOTOPO# (OJUTHKYJIE npROGPeTaloT cno-
cOBHOCTb pearkpoBaTh Ha BO3ZeHCTBHE TOPMOHA THNO(MH3a CO3peBa-
nueM. [pu nepexone ronan ot IV HesaBepuichuoi k IV 3aBepluek-
HOI CTAJHMH 3PEJOCTH AP0 B OOLMTAX CMeLlaeTcs B HanpasJeHHH
AHHMAJDLHOTO NOJKCA H OKa3biBAeTCA MOJHOCTbIO KM NOYTH MOJHO-
CTHIO OKPYXXEHHEIM MEJIKO3epHHCTLIM Ke/ITKOM aHHMalbHO# obaacTi
(Tpycos, 19642, 6, 1975; Kasanckuit u ap., 1978; cm. pric. 3 u Ilpu-
JexcHue 1).

Slapo npeAcTapnsieT cobof KpYNHLIA Ny3bipek OBAJNBHOH (OPMLL
B oonmurax nepuoma Goablioro pocTa M AchHHHTHBIOrO pasMepa y
OCCTPOBHX pLIf, Tak ke kaK M y GOJBIIMHCTBA APYTHX XHBOTHEIX,
SUIPO 1O pasMepaM BO MHOTO pa3 NPEBOCXOJNT siipa COMaTHUECKHX
KJIETOK M HMeeT cBoeo0pas3Hoe CTPOCHHEe; €ro Ha 3THX CTafHAX NpI-
UATO HA3LIBATH «32PONHIIEBLIM NY3HpPbLKOM» —Tak 150 neT  TOMy
Ha3a1 Ha3saa Aapo oounta §1. 3. [lypkunse.

3aposkieBLlit Ny3LIPEK 3an0JHEH AACPHLIM COKOM (Kapron.ias-
MOIf), B KOTOPOM B3BelIeHO HCGOJbIIOe MJIOTHOE TEeJBLE, 3akJIoYalo-
niee XpoMocoMH,— Kapuocdepa. Ha 3710l cTalIH OOLHT COAEPXKHT
JIBOHKOE (NHNAOHAHOE) YHCAO XPOMOCOM, OOBLEANHEHHLIX B TeTpaikl,
COCTOfIIME M3 ABYX BPCMEHHO COGAHHHBIUNXCH (KOHBIOTHPOBABLIHX)
FOMOJIOTHYHHX XPOMOCOM OTLOBCKOTO H MAaTepHHCKOTO TeHOMOB,
KaxJiafi H3 KOTOPLIX, B CBOIO OYepelb, NOApA3LeNsieTCA Ha JBe CC-
CTPHHCKHe XpOMATHAH. B TAKOM COCTOAHHH XPOMOCOMHLIl annapat
COXpaHfieTcs N0 Mepexofa oOLUHMTa K co3peBawnio. B kapHomiazme
33POALIICBOT0 Ny3HpbKa HMEIOTCA MHOTOYHCJEHHEIE HHTCHCHBHO
Kpacsilkecs aapuiuke, Onn pacno:aranotes 6mpke K axeproil 06o-
Jiouke B TOH 4acTH sapa, KoTopas o6palieHa K BereTaTHBHOMY NoJIo-
cy. Slnepnas odoouKka 3aech 06pa3yeT MHOXKECTBO BLINAYHBAHHK; B
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/] 2 LM

PH;.)Z VYuactor suunnka cespori B 1V cramun spenocti (Hernad, Imnsbypr,
1954

K.0. — XpynHble, 3aBEPIIHBIIKE POCT COUMTH B (OVIMEKYJIAX; M 0. — MEJKHE OOUHTH B Hadane
nepuoaa pocra

57T0i1 06JIACTH B IMTOMJIA3MY NPOCAYHBAETCA He6OJbIIOE KOJIHYECTBO
KapHOIIa3MBl, KOTOPas He PAaCTEKAETCA H Ha Cpe3ax OOLHTA BHIIA-
JIIT KaK NpUJEXKalas K APy CEpnoBHAHAS JIAKYHA, 3aNOJIHERHAs
JIMILICHHHM KeNTOUHHX BKAIOUeHHH MaTepHanoM (cM. puc. 5, A).
Iop $oATHKYJSPHEM 3NHTEAHEM OOLHMT OAET sHIeBHMH 06o0y-
KaMy — JByMsl XKEJTOUHEIME H CTyneHHcTol. IlocnenHas seasiercs
NPOAYKTOM CCKPELHH KJeTOK (POJIHKYJIAPHOIO 3NHTENHS M HA 37O
CTaju¥ eule MENOCPEACTBEHHO CBH3aHA ¢ HHM. Ham zapopmimesem
Ny3bpbKOM, B LEHTPEe aHHMaJlbHOH 061aCTH OONMTA, B AllLieBHX 060-

JIOUKAX HMEIOTCA KaHajbi, 3aHATHE BLIPOCTAMH HECKOJBKHX Kpyn-

HBIX qJOJIJI]leJIﬂprIK RJIETOK; 3TO ﬁyﬂyullle MHKpOnuJa Hl -
P fIPH
1 ) € KaHa
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Puc. 3. Oonut, 3aBepumMBIIHH pocT (paspes N0  aBHMAJbHO-BErETATHBHOR ocH)
(T'un36ypr, Jdernad, 1969)

.9, — KENTOUHBIC 3EPHA; 2.K. — KHDOBME KALMH; .0. —HAPYXRAaf MeJATOHAR o6onouxe;

LO0mm

.0./] — puyTpeHRAs XeaTowian o ; a.n — f myshpeK: K.2. — KOPTHKanL~
HHEE FpaHynsl; A K. — MUKPONHJSPRbIE KAHAMBLLI: £ 2. — OATMERTALIE TPAMYNE; C.0. — CTYAS-
UHCTAR ; &.5. — do. snuTenuil; 8. — AIPHIURE

Hamenenus ooyutos npu ux cogpesanuu 8 teae camki (in vivo).
Aas Toro yTo6H H3yYHTL H3MEHEHHS OOLMTOB, H3 AHUHKKA HEpEes oI~
pefesieMnEe UHTEPBANE BpeMeHH HaBJeKanH GOMIHKYAH (¢ mno-
MOULIBIO LlyNa HJH Yepe3 paspe3 B CTEHKe Tea), HHKCHPOBAJH KX H
HCCACA0BAH HA THCTOJOTHUECKHX npenapaTax (Boruros, 1947; Ka-
3anckuil, 1975a, 1962; lernad, asbinoBa — cm. Dettlalf, Skoblina,
1969; Jletnag, 1977a). B onnirax T. A. Jlernag u C. H. [asrnosok
ONNHKyYJIB, NapanebHO ¢ (GHKCANKel, NOMEIIAJIH B PACTBOP Puu-
repa AJs XOJOAHOKPOBHEIX H H3yYaJlH HX cnoco6uoCTb pa3BHBATHCH
BHe Tesa caMkH. C NMOMOLIbIO TAKHX ONMETOB OBUIO BHICHEHO, HTO
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NpH CO3PEBAHHH OOIIHTOB OCETPOBHIX PHIO, Tak ke kak H aMPubHil
(Tchou-Su, Wang Yu-lan, 1958), MOXHO BHEeJHTL ABA MEpHOAA —
FOPMOHO32BHCHMH{ H TOPMOHOHE3ABHCHMHI, HJIH NEPHOJ HHEPIYH
cospeBapHsi. QOIHTH], NEPEHECEHHBE B T€UEHKE rOPMOHO3aBHCHMOTO
neprozna B pacreop Purrepa 6e3 ropMoHoB, He co3peBaiwor. Haunnas
C OTPEfIe/IERHOTO MOMEHTA, KOTJla OOLHTE BCTYMHAH B rOPMOHOHE32-
BHCHMHI! NEepHOJ, H3BJEYCHHE HX H3 TeJa CAMKH yXK€ He npephiBaeT
IpOIECCa CO3PEBAHHS, KOTOPHII 3aBepliaeTcs B COJEBOM PacTBOpe.
Takne cospesliiHe BHE OPraHH3Ma OOIHTH! NOCTIC NIEPEHECERNA B BOAY
MOTYT GHITL OIJIOLOTBOPEHE; OHH HOPMAJLHO PA3BHBAIOTCH H NAIOT
JKH3HECTIOCOGHKX NPETHYHHOK, KOTOpHle EPEXOAAT Ha aKTHBHOE NH-
tanre (Hernad, 1970a).

Puc. 4. Paspes wepes anit-
MaJNbHYIO o6JacTb OOUHTA
ocetpa (mukpodororpabis
H. E. INecepuair)

8. — BHpOCT saMuKaowch
KneTkH (ONAMKYASPHOTO SOH-
Teaus; a0 J— BapyxH&asa xcel
Tounan obonovKa; .0.71—
BRYTpEHHAA xenTogHas ofo-
JICUKA;, K €3, — KOPTHKANLHLIY
cvofl oconuTa; M K. — MEKPONH-
NApALIR KaHan, S8HATHA B-
POCTOM 32MBKaIOLled KNeTKH:
€.0. — crynenycTas  ofonouka;
.5, — QonNEKYNAPREIR  SNH-
Tenuil

I1pono/nKHTENLHOCTH TOPMOHO3ABHCHMOTO NMEepPHOAA MOXKET CHJIb-
HO pazjnyaTbCsi B 3aBHCHMOCTH OT HCXOZHOTO COCTOAIHHSL CAMOK.
B onurax Jleraag v JaBnnoroil y camox ¢ roHagaMu Ha IV 3aBep-
IIEHHO# CTAAHH 3PEJOCTH TOPMOHO3ABHCHMBIIl NEPHOJ 3aHHMAaJl OKO-
JIO TPETH BCETO MEPHOAA CO3PeBaHHf, T. €. MEPHOAA OT HHBEKLIH
CaMKe CYCNI€H3HH THNO(H30B A0 OBYJALMH OOUHTOB H B3ATHA HKPHI.
K KOHLly TOpMOHO32BHCHMOTO NEPHOAA OOLMT NPHOGPETAET HHEPLHIO
co3peBaHHA, HO CTPOGHHe €ro eule Majio H3MeHfcTca  (CpaBHH
pec. 5, A u 5, B): sapoinieBHfi Ny3LIpeK CMellaeTcA HeMHOTO 6Jn-
e K MOBEPXHOCTH AHHMAJILHOH 06/JacTH, H B HEM HCUE3AKT AApHIL-
ku. Uepes BHINAYHBAHUA fiflepHOIH OGOJOUKE 3apOALIIEBOrO NY3HPb-
Ka HAa CTOPOHE, 06paLIeHHOR K BeTeTaTHBHOMY MOJIOCY, B LHTONJA3-
My NepexoaHT GoJblIe KapHOMJIA3ME, OHAKO PasMephb 3apOiHILIeB0-
r0 NV3HPbKA €lle 3aMETHO He YMEHBIIAIOTCH.

K KoOHLly nepBoji NoJOBHHK NEpPHOJA CO3PCBARHA 3apOIHIUEBHH
Ny3pipex MOYTH BIVIOTHYIO NOAXOAHT K MOBEPXHOCTH OOLHTA
(pHc. 5, B), a 3aTeM, B TeYEHHE OUEHb KOPOTKOTO BPeMeHH, 060J104Ka
€T0 pa3pylliaeTcsl H BCE COAEPKHMOE — KAPHONJA3Ma M XpOMOCO-
MEl — NePeXOAHT B LHTOmIasMy (pHc. 6, A). B mepHOA paspyiuenus
sneprow obosouxn (pHc. 5, I') B 0IHOM yyacTKe AMYHHKA MO COCEACT-
BY HMEKOTCA OLXHOBPEMEHHO OOLHTH ¢ GOJBUINM 3aPOAHIIEBHM Mmy-
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3LPHKOM H OOIIHTH € PCSKO YMEHBIICHHBIM NMYSHPbKOM IJIH C yuact-
KaMH CTIaBIIGHCA elie NOYTH He Pa3pylieHHOR 0BOJIOUKH, pAAOM C
KoTOpO# JIEXAT BHNABLIHE B LHTONJIA3MY XPOMOCOMBL

[o Mepe pa3pyllieHHst 0GOJOYKH 3apOABIIEBOr0 Ny3kipbka KapHO-
ia3Ma NOCTENeHHO pacnpeesercsi B LHTONAa3Me aHuMalbHO# 06-
iacTH ooLMTA H 06pasyer B Helt TycTylo CeTh JIaKyH (pHC. 5 I, ).
B 3T0 BpeMs CBOHCTBA OOLHTA PE3KO H3MEHAIOTCA: NOBepXHOCTHBII
/106 LHTONNA3MB PHOGPETAET COKPATHMOCTD, a4 BO BHYTPEHHHX €
yaCTAX MOSBJAOTCSH 38€3/b (LUHTACTEpH).

Ecan Heo6xoquMo GHCTPO OLEHHTh, HACKOJBKO JAJIEKo 3alliel]
IpOLECC CO3PEBAHHSA OOLMTOB, 8 HMCHHO, MPOH3OLLIO JH y HHX yie
paspyLueRHe 3apOAHIIEBOTO NySEIPbKA, TO AJIS STOTO MOXHO NPEME-
HHETL OuEHb NPOCTOH NpPHEM: AOCTATOYHO GPOCHTb OOLMT B KHNALLYIO
poay Ha 1—2 MHEH H 3aTeM paspe3aThb €ro Je3BHEM 6e3onacHoil GPHT-
BBl TIONOJAM BJOJbL AHHMAJBHO-BEreTATHBHON OCH; €CJH 3apOoAHIe-
BHII NY3EIPCK elue He pa3pyllieH, To ol GyAeT XOPOLIO PasiHiuM faxke
HCBOOPYXKEHHBIM IJ1230M, 6€3 Jiynbl.

Bo BTOpO# NOJOBHHEE NEPHOLA COPCBARHA B OOLHMTE MOXKHO Ha-
6u01aTh OGHCTPO CIEAyIOLIHE APYr 3a APYroM ¢ask Mmeilosa —npo-
Lecca, UMEIOLIEro BaXKHeHliee OHONOTHYECKOE 3HAYEHHE, TaK KakK
OH NPHBOAHT K PenyKuKH (yMEHbIIEHHIO BJIBOE) YHCJA XpOMOCOM B
siinekjerke. Boaplias uacTs MeHo3a NpoTeKaer B TO BPEMs, KOraa
OOLMT HAXOJAHTCA ellle B AHYHHKE, HO 3aBepIIAeTCH OH y OCETPOBHIX
pHI6, KAK K y APYrHX NO3BOHOUHHX JIBOTHEIX, TOJLKO MOCJE OnJio-
JOTBOPEHHSA AHLA.

B nuTonaasMe OoLMTa (HOPMHPYETCS H NEPEeMElaeTCs K NoBepx-
HOCTH BepeTeHo | nenenus cospeanus (puc. 6, A—B). Cnauana
XPOMOCOMH ({TeTpajill) Ha HeM pacrlpeseseHbl GecnopAIouHO (npo-
Meragaza I HelleHHs cO3peBasiHs), 3aTeM OHR pacnojaraloTcs B
SKBATOPHAILHON MJIOCKOCTH BepeTena H 06pasyior MeTadasnyo nia-
cTHEKy (puc. 6, B). Besien 3a 3THM BepeTeHO HAYHHAET yAJIMHATLCA,
a nape XpoMaTij H3 KXol TeTpajhl PACXOAATCH K PASHHM TOJIO-
caM Bepetena (anadasa, puc. 6, I') . Koraa oru noctaralor npoTHEOMNO-
JIOKHBIX TIOJIOCOB BepereHa (tenogasa), mepugepHyeckasi rpynna
ApPOMOCOM BMeCTe ¢ HeBOJbIIHM KOJTHIeCTBOM LHTONJA3MBl OTAESET-
cq or ooumta (puc. 6, ZI) u obpasyer nepsoe NOJAPHOE TEJDbLE. Oc-
TABLIASICA B QOLMTE Tpynna xpoMocom 0e3 3aJIePXKKH NEPEXOANT KO
Il nenenmo  cospepamus, KoTopoe JocThraer Meragasu Il
(puc. 6, E). Ha s1ofi craguu nejieRHe afpa ocTanasausaercs (6o-
KHpyeTcs1), u oonuT opyiupyeT. [Tocsie oByJsILHH OH MpencTasiser
ccGoil apesioe, cnoco6HOE K OTWIOAOTBOPCIHIO AHIIO.

Ha puc. 5 u 6 npeacrassieBbl paspe3bl Uepe3 OOLMTH OCeTpa Ha
NOC/Iel0BATEIbREIX CTaHAX CO3PEBaHHfA. BpeMsi HACTYNJIEHHA HX
BHPZa)XXEHO B OTHOCHTEJbHHX €IHHHIAX NPOAOJDKHTEJNBEOCTH pasBH-
TS — B T,. ['peueckoii 6ykBoii T ¢ nuaekcom 0 (Hyne) (Tay HyJIeBOE)
Guna o6o3uaucua (fleraag, detaad, 1960; Dettlaff, Dettlaff, 1961)
NPOAOJKUTENLHOCTD OTHOTO MHMTOTHYECKOTO IHKJIA B NEPHOA CHH-
XPOHHHIX pejeHHHl ApoCJeBHA, paBHAs BPeMEHH MEXIy NOABJICHHEM
Ha nosepxHocTH Aliua G6opoan I u 11 nenennit (cM. 2.4). CnennanbHele
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Puc. 5. Crpoesne annmansiofl o6aacti
OOUHTA OCETPa Ha NOCAELOBATEMNBIBIX
CTaausX cospepannst (TunsGypr, Ier-
nag, 1969). B ckobkax ykasano spems
OT WHBEKUHH CAMKe CYCTIeH3WH THNOghH-
30B 0 HACTYIU/IEHHs YKA3aHHBIX CTapMil
B HHCJE Tp (CM. HuXKe)

A — nepex unnekined ranodH30s (HcxomRas
crannn); 5 —Ha CTEOHH NOREJERHs MAEpLRI
Co3peBaHus (8,4 To); B — MOMEHT M2KCHMAMb-
HOTO o p
K OOBEPXHOCTH coumta (137o); It — Iy —Ha
cTaguu paspy o
nyaoipeRa (14.2 %): [ — pocne paspywenns
060JI09KH 3apOABILIEROSO Ny3nipbra (15,7 1o);

S6.0. — HeAToRHBE 0B0NOUKA; 8.1 — aapoaml-
IEBHR nNyshipeK: K. — KapHONJaaMa, mnepe-
meinas B URTONJA3MY; A.K.— NaKyHH KapHo.

DnasMBl B LHTONNA3ME: C.0, — CTYAEHHKCTaRn
0607109Ka; ¢h.0. — HOAMKYTRPHAR O6OMNOUKA;
XP. — XPOMOCOMBI

HCCJCJIOBAHHA NOKasaJik, UTO 3Ta BEJNYUHA MOXET OLITb HCIOJb30-
BaHAa KaK Mepa NpoAODKHTENBHOCTH pa3HHX MNEPHOJOB Da3BUTHSA,
BKJIIOYAS H NIEPHOA CO3PEBARMS, NOCKOJIBKY NPH H3MEHEHHIl TeMnepa-
TYPH B Npefejiax ONTHMAJbLHHX TEMNEpPaTyp NPOACTKHTENLHOCTD
3THX NEPHOJOB HM3MEHAETCH NPONOPLHOHANBLHO. 3Hafl BEJAHUKHY T,
NpH PasHHX TeMnepaTypax (pHc. 26), MOXKHO MyTeM HECJ0XKHOTO Ne-
pecueTa OnNpelesuTh abCOJNIOTHYIO MPOLOJKKTENLHOCTh HHTEPECYo-
IIETO HAC NMEepHoja B Yacax H MKHYTaX npH Jio6ofi TeMnepaTtype B
npefesax ontemyMa. IIpE 3TOM Heo6X0AHMO, OAHAKO, YYHTHBATD,
YTO NMEPHOL OT HHBEKLHH THIO(H30B IO pa3pylieHHs 33apOALILEBOro
Ny3HPbKA OOLMTOE y Pa3HKIX CAMOK MOXKET BapLHPOBATh, TOTAA Kak
TNPOJIOJIKHTENBHOCTD TIOCTEAYIONX (as AAepHHX NpeoOpasoBaHuit
y HHX pa3nHYaeTcs MaJo.
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OaroBpemMenHo ¢ sipeputMu npeoBpasoBaHuAMY NPOAOKAIT H3-
MEHATLCH CBOHICTBA UNTONA3MEl OOLMTA: ORA OBOAHSIETCH, €€ TYprop
YBCJUNIUHBAETCS, IT OHA CTanoOBHTCS GoJlee HYBCTBUTENLHON K NeHCTBHIO
HebaaronpusTrEx Temnepatyp (Kasanckail, 1953a; Iletnag, 1977a).
TepmouyBeTBUTCABLHOCTD OOLHTOR OCeTPa Ha CTajAHI MeTada3u BTO-
POTO JiesieHns O3peBARHSA BO MHOIO Pa3 BHIIE, YeM HA CTALHH MeTa-
$askl nepsoro nenenus co3peBanns (Baceuxwni, 1966).

C pri6oBoHOI TOUKH 3peREs GOJbILOE SHANCHHE HMEET BONpPOC O
CHHXPOHHOCTH CO3peBAHKS OOLKTOB B PASHHX OTHCNAX AHYKKKA, May-
HEHHE 5TOro BONpOCa Ha OOWHTAX, NPHCTYNHBIIHX K ICJCHHAM CO3pe-
BARIA (T. €. B NEPHOJ, KOTA MOMKHO € 60JbIION TOUHOCTBIO onpene-
JINTD CTanHI0 HX Npeobpa30Bants), NOKA3ANO0, YTO PA3IHYHS MeXIy
OOLNTAMH, B3ATHMH H3 NCPEHEIO, CPEAHEr0 H 3AIUEro OTASNOB
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AHYHHUKA, HEBEJINKK H HE MPEBLILIAIOT PA3JHUHI MCKIY OOLUHTAMU
onHoM obnacte argrnka ([ernag, 3yhuenko, 1963; Baceuxni
1970). INpencrasierHe 0 pa3Maxe 3THX Pa3JiHuMil Aa€T CAELYIOIL
NpUMEp: €CH Y yacTH OOLHTOB €llle HMEETCH 3apOALILIEBHH Ny3h
PEK, TO OCTANIbHHE, KaK NPAaBHJIO, HAXOAATCH HA CTaAuK npoMeradal
3hl IEPBOTO ACHAECHHA CO3PEBARKA.

HauGosee nponsuryBliHecs B CBOHX Npeofpa3oBaHHAX OOIUTI
JIOCTHTaI0T KOHEYHOH CTaJuH, HAa KOTOPOi# OHM CNOCOGHLI K ONJIOJIO
TBOPeHHIO (CTalHsl MeTaga3s BTOPOTO AEJEHHS CO3PEBaHHsA) 32 2
3 4 o HacTynaerEs oyaauuH (Kasanckuii, 1953a; feraad, 3yiiue
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Puc. 6. TlocnejoraTesnbhbie cTa-
e npeobpa3oBanKs HApa OOUH-
Ta B FCPHOA MHEDLHH CO3pecanus
(Iun36ypr, Hernad, 1969)
A—p G
B — paulss npoMetadasa, B — Mera-
¢asa, I — anadaaa, A — nospunn Te-
notpesa I Rejeuns coipesanus, E—
b 11
{apenve fARLO)
8] — BepETENO | NENCHANA COIPEBanHz;
ol — pepeTero Il peneuns cospems-
Ruf;  6.C.— BODOHKA  CO3peRaHHEA;
2¢.0.]] — BRYTDEHHAR KeATOSHan 060-
Jiouxa: n.7. — NONIAPHOE Tenwle; Xp. —
XPOMOCOMBI

Ko, 1963; Baccuxnii, 1966). Takofi npOMEXyTOK BPeMEHH OCTATOUEH
;ﬂﬂﬂcéﬂ())l;(;.auroﬁu K MOMEHTY HayaJia OBYJISILIHY 3TOH CTAHA AOCTHIIH
> JIBHBIE OOLIHTEL.
. é’(‘)’:’;eHU}l OOYUTO8 npu ux co3pesanuu sne Teaa camry (in vit-
. oorilu:eﬂﬂo TaKHe )K€ MOpP(OJOrHYeCKHe H3MEeHeHHsl Iperep-
s T THl, KOrAa HX HEKY6HDYIOT B pacTBope PuHrepa pis xo-
78 lo/blx (npr pH oxosio 8 no Foruaposy, 1978 nim ¢ ,H.OﬁaB:
B s AIHYHOrO anbbymuna no Crobuaunod, 1968), korophil
npore YCINEH3HI0 rUNOQH308 0CceTpoBLIX pHb (10 Mxr/mMa) uan
CTEPoH (5 Mrr/ma).
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IpH co3peBaHHH OOLHTOB NOA BJIHAHHEM rOHAROTPONHBIX FOPMO-
HOB runocdmusa in vitro, Tak Xe Kax B in vivo, HMeeTCs NepHo/, B Te-
yeHHe KOTOPOro Heo6XOAHM KOHTAKT (POJUIHKYJa ¢ TOpMOHOM (rop-
MOHO3aBHCHMLIHI NCPHOA), H NMEPHOA, B TEUEHHe KOTOPOro NpHCYT-
CTBHA FOPMOHa B cpefie 6o.1ble He TpebyeTcs (mepHoA MHEpLHH Co-
3pesanun). [lpy 3T0M co3peBanHe OOLHTOB OJHOH CaMKH, NOMeELLEH-
HHX B pacTBophl PHnrepa, cofepaiilie pasHble KOHICHTPALNH Ma-
TepHaNia alleTOHHPOBAHHLIX TMNO(QH30B, NPOHCXOANT 32 pa3Hoe Bpe-
ma (l'onuapos, 19716). Taxum o6pa3om, NpOAOIKHTENBHOCTL TOP-
MOHO3aBIICHMOTO MCPHOAA 3aBHCHT He TOJBKO OT TNMOATOTOBJEHIOCTH
CaMKH K HepecTy, HO H OT KOHUEHTPAIHH (II axKTHBHOCTH) TONajuo-
TPONHOTO FTOPMOHA B PACTBOPE.

B otanuiie 0T roHaJOTPOMIOre rOPMOla IHNOMI3a IpOTCCTCPOH,
NPOYHO CBA3HBAETCA C NOBCPXHOCTBIO OOIHTA YK€ B NepBLle MUHYTHI,
a npu GOJBUION KOHLCHTPALHH faXe B NEPBHE CeKyHAL MOCJAC ero,
o6 aBJlelinsA; TAKOTO KOPOTKOIO NPOMEXKYTHa BPEMEHH AOCTATOMIO
OAA TOTO, 4TOOLI OOLMTH JPYXXHO cOo3peBajH B pactBope Puurepa
6e3 ropMOHa.

B03MOXKHOCTb MOJYYHTH CO3PeBaHHEe OOLNTOB OCETPOBLIX PHO in
vitro no3poJifieT NpocaeHTb XPOHO.IOTIIO 3TOIO NpoLecca ¢ ropasiol
6osbllieii JErKOCTBIO, HeM 3TO OLLI0 BO3MOXKHO PAaHbIUE, NOCKOJABLKY|
OOLHTHI AOCTYNHH AJf (PHKCAaLHI yepe3 J060e YHCI0 KOPOTKHX HH-
TepBaJioB BPEMEHIL.

STHM MCTONOM HA OOIMTAX BO.IXKCKOI! CeBPIOTH 6LLI0 Y CTAHOB.ICHO
(F'un3bypr, HuxngopoBa, HeonyGanKoBauHLIe AAHKLIE), YTO B 11ap-
THAX HKPLI XOPOLIEro KauecTBa, B KOTOPHX MPOLECC pa3pyLUCHILs sa-
POALIIIEBOr0 Ny3HpbKa HAYHHAETCH OTHOCHTENLHO paHo (uepes 8 —
12 1, nocne noMeuLleHHA B PacTBOp NPOTECTEpPOHa) It HACT APYAKIO,
OT HayaJsa pas3pylleHus 3apoALILIECBOro Ny3HpbKa y €AHMHHYHLIX OOLUI-
TOB O €ro pazpyuiernst y 95—100% oouutoB npoxoant okoJo 2 .
B Takux napTHAX Bech MPOLECC CO3PEBAHHKS OOLHMTOB OT paspyLieHis
3apOAHILIEBOro Ny3LIpbka A0 NofABiaeHns MeTadasn H 3arumact oro-
J0 13 1o, npuyeM Meragaza [ o6HapyKuBaercs uepe3 7—8 1o, a NEpPH-
o1 MexAy nosiBieHnem Metapaszu I n meradasu II aautes 5—6 1o
MeHee nosHbe LaHHEE B ONKTE in vivo Ha caMKe CeBpioTH, noayuis-|
el HHBEKIII CyCnen3in runodH3os, NOKaskBalOT, YTO CPOKH 114
CTynJietifl ONpeAENEHHLIX CTaAlH cO3peBaHHsl (NPH OTCUETE BPENEHI
OT MOMEHTa HauaJa pa3p)LUeHHS 3apoJblUEeBOro Ny3HpbKa) npH co-
3peBaHHN in vivo NOA AefiCTBHEM TOHATOTPOIHKX TOPMOHOB PHIIO-
¢H3a H in vitro nox gelicTBiicM nporecTepora cCOBNA1a0T.

CornocTaBUMBEE pPe3yJbTATH NOJYYCHE B HCCAENOBAHIAX, NPOBe-
[EHHBIX HAa OOLHTAX JOHCKOTO OCETPa B OMLITAX € HUbChLHCH caMKe
CyCneH3HE runogu3os H nuxybaumell OONMNTOB, B3ATLIX N3 ANUINILNA
nocJie NpHOGPETEHNS LIMIT IICPIMK co3peBatng, in vitro (Bacennuit,
1970). INpoaosmK#TeNLHOCTS NepHoJa MCZKAY NOABICHHCM MeTacdasbl
I u Meradasn Il cocTaBasna, Tak XKe Kak i1 y CeBPIOTi, okoJa0 6 T.
TTpopoMKHTENBHOCTL NEPBOro MefloTHYeCKOro JesleHis OYeHL BeJii-
Ka — oHa pasna ~ 8,0 t,. [IpopomxureabHOCTb OTACABHLIX a3 | ge-
JIEHHfl CO3pEeBAHHA OOLHTOB OCETPa COCTaBJAET: npoMeTadasnl
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2,2 1, meradpasel ~ 3,7 1,, aunadazel ~ 1,7 1, n Tesodasw

~ 1,0 7,. Taxum 06pasom, nporo/KHreasnocts | genenis cospeBa-
% ¥ OCETPOBLIX DPEIG 3UAuNTEILIO GOJLUIE NPOAOANKITCALHOCTH
loro pesicnus Apobnenns, pasuoii 1 1,

3. Osyasums oounros M obpazopanue noAoCTHOIN
HHIKOCTH

5060 JEHHIO co3peBLIero ooulta u3 QoAAHKYJIAPHEIX o6ojoueK
*AWECTBYIOT II3MEHEHHS] KJAeTOK (OJNHRYJAPHOrO MHTEIHS], MpPO-

yISIIMe B NEPHOJ 3aBeplleHHs NMEepBOTO N Hayana BTOPOro jene-
i cospesanns oounta (Kasauckuit, 1952, 1957a). @oaauxy.sp-
» KJETKH B 3TO BPeMsi VBeAIYNBAKTCS I CeKPeTHPYIOT haklle-To
uecTsa, 0 YeM MOXKIO CVINTL IO NOYBJCHINO nal\yoneﬁ MeZRIY
SNIKYJAAPHBIMA hJATKaMI M CTyZAeHNcToll ofoJoukod oonnTa.
C0 TAKNX Bakyo.deli NOCTeNeNHO BO3pacraeT; B KONIE KOUIIOB
WIICXOMT NOoAHOe pazofilenne GOAMIKYISPHOTO 3NITENS K TNo-
’XHocTH oounTa. IlpH 3TOM OTTOPraioTcs I KpYMILIC (OnjHKY-
1plble KACTKH B O6JacTI almMajdsLHOro Nodioca ooUlTa, a B Tex
"Tax, rie pacnoaara’iichb HX BBIPOCTB, B SHLCBBLIX 060J0YKax
2I0TCA NoAbe MIKPOINASPULIE Kanaabl. 3aTeM CTCHKA (POAANKY -
paspbiBaeTcs, 11 OOUNT Bbiajaet B no’docts Teda (oBy.alpyer)

K Hauaay omyJjsiuun, kak Npapiio, Bce OOUUTIY ¥ OCETPa I CeB-
ol HaXOAATCH Ha crailm veradasn BTOPOro I€JCHHS co3pena-
is. OHaKo OBYAsMS HX NPOICXOAHT HC OIHOBPEMEHHO: OOHYHO

1 HayHHaercsl B HIDKHIY OTJ1eNax fHUHHKA H NMOCTENEHHO pacnpo-
PAHAETCH K BePXHilM OT1edaM.

Ogy.npoBapiilie giina nonajaioT B OPIOWHYIO NOJOCTL CAMKIL,
W« K Hayady OBYJISIUIH HAKANINBAETCS 3HAUHTE ILIIOE KOUYECTBO
aocTroll KunkoctH. Ilponcxoxienue 31oii KuUAKOCTH 10 CHX nmop

prisicieHo. Tlockoabry oHa MosBASETCs! 3370410 A0 HayaJda OBY-

LHH, @ HE B PE3VALTZTE Pa3PbiBa CTeHKH (OIAHKYI0B, HET OCHO-
J1IIfi HA3bIBATL €e OBAPHAJBHOI KILIKOCTBIO, KAK 3TO JeaaloT He-
ropble HeclledoBaTe an.

INosocTHas KHIKOCTH NOAYNPO3payuna H nueeT Goiee AN Menee
3KyI0 KOHcHertenuo. H3asecTHo, Y4To olla COT1EpAKNT YRJIEBOIb, 110

XHMIIYecKuii cocTaB Y oceTPoBHIX pHG He nsvucn. IMokasano, yto
ollecC ORY.ISIUIN, HAYARNIINCH B TeJe CAMKI, MOMKET YCMCILHO Ja-

)INAaThCS BHE OPraHI3va, ecatt KYChIl LCTHRA NMOVECTITH B NOJIOCT-
W kuakoets (Kasauncknii, 1952). Ilotoctuast AnihocTs ssaseTcs
noke GaaronpusTHOll cpelofi s co3peBaHisl K OBYASIIIN OOLIITOB
€ oprasrnsMa noi JIeficTBIEM roHa IOTPONHBIX ropMoHoB (Chod-

Ha, 1968) 1 115 BBUIEP:KHBAaHIA 3pe.blX OBVAIPOBABILIY S
neil sifila COXpPaHAIOT CNOCOGHOCTL K OIL10 TOTBOPENNIO NPIl Hepe-

WHIX TCMNEPATYPAN JHAUNTEILHO A0Jbile, HeM B (MINOTOrHue-

M CONMeBOM pacTsope UK npecHoil oje (Fmuadypr, 1968).

Oinano npedblBaHIEe OOUNTOB B MOJOCTHON KIIIKOCTI Iie fB.sl-

1 HCOGXOMIVLIM YCJIOBHCM 3aBepluenilsi HX CO3DeBAUNsA: OOLUNTH,
LicucHLIe I3 SNMYKNAA J1d CTALN IIepUNI CO3PCRANNSA, MTO3PCR-
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IIIC BlIE TeJa CaMKH B COJIEBOM PAcTBOPE 1l HMKOTAA lie NPHXOMIB-
1I1e B KOHTAKT C NOJOCTHOH JXHAKOCTLIO, MOFVT GbiTh ONJAONOTBOpE-
HLl ¥ AaIoT Xuanecnocobubix 3apoaplwedt (Lemragp n ap., 1968;
Heraad, 1970a).

1.4. TopmoHaJibHas CTHMYJSUHS CO3PEBAHHS
H OBYJSI{HH OOLHTOB

CruMymmipyiolee BANSHHE TOHATOTPONHBIX TOPMONUOB THNOMI3A Ha
CO3PEBAHNE OOIMTOB M HX OCBODOKIEHHE H3 (GOJUIMKYISPHEIX 06O-
JIOUEK H3BECTHO C [ABHHX MOp X yXke ¢ Konua 1930-x roaos, Gaaro-
naps pa6oram H. JI. T'ep6uibekoro H ero yuennkoB (IepOHILCKHIL.
1938, 1941, 1947), nerno B OCHOBY 3aBOACKOTO BOCIPOH3BOACTB.
oceTpoBHIX pui6. HoBbie CBefexHst 0 AEHCTBHH roHafOTPOMHBIX FOP-
MOHOB Ha CO3peBaHIie H OBYJSAIUIO OOLMTOB B NOCAEAHHE AECHTHIE-
THA OBUIM MOJNYYyeHbl MpH H3YYEHHH BAMSHHS TOPMOHOB Ha (o:JN-
KyJbl BHE Tefa caMkH, B (QusnojoruyeckoM pactsope. Cnayaaa Hu
ampuonax (Masui, 1967; Schuetz, 1967), a 3a7eM ¥ Ha OCETPOBHY
pei6ax (Hetsiagp n mp., 1968; CxobG.una, 1968; Ieriad, 19706)
6BI10 NMOKA3aHO, YTO OOUMTH pearHpyloT Ka JeflcTBIE FOHaZOTPOl-
HEIX FOPMOHO3 CO3DEBAHHEM TOJIBKO B TOM CJyYae, ecH OHH OfeTH!
(OJUTHKYJSAPHLIMI  OGOJIOUKAMH; €CAH e 3TH OOCOJIOYKH YIafHTh.
TO, HECMOTPS HAa MPHCYTCTBHE B PAcTBOpPE FOHAZOTPONHBIX FOPMOHOB.
OOIMTH OCTAIOTCS HA HCXOAHOH CTalun M cOXpaHsaloT GoJsblioi 3a-
POABILIEBLIH Ny3bipeK. B To e BpeMsi Ha NPUCYTCTBHE B PacTBOpe
NpOrecTepPOHa OOLMTEl BCer[a pPearupyioT Co3peBaHHeM, He3aBHCHMO
OT TOTO, OKPYXEHbl JIil OHH (POJLIMKYJIAPHEIMH OOOJOUKAMH HJIH K€
3TH o6oJiouKkH viaJerbl. B nactosiiee BpeMsi ME! C/eAVIOIHM O6pa-
30M npejcTaBasieM cefe MEXaHH3M, MOCPEACTBOM KOTOPOTrO FOHaj0-
TPONHbiE FOPMOHBE!I THNO(H3a BBLI3BIBAIOT CO3PEBAHHE OOLMTOB: STII
FOPMOHLI OKAa3LIBAIOT BO3AEHCTBHE Ha NPHMBIKAOIIHE K OOIUITY
KJIETKH (ONIHKYNSPHOTO SMHUTEJHS H BBI3BIBAIOT B HHX OGpa3oBaHHC
nporectepona (HJH NPOFeCTEPOHONOAOCHOrO BelllecTBa), KOTOPBIH.
B CBOIO ouepeib, NCHCTBYET Ha IHMTONJIA3MaTHYECKYIO MeMOpany
OOLMTA K NOGVIKAeT ero NepeiTH K CO3PEBAHIID.

Bo3HMKaeT BONpPOC, MOMKHO JIH TNOJAYYHTL CO3PEBAHHE OOIMTOL
OCeTpOBHIY pbI6 NMyTeM NHBEKIHH caMKaM BMECTO CYCINEH3MH THIO-
¢u3oB nporectepona. Ilpensaputesbuble ONBITH, NPOBEAEHHBIE b
STOM HanpaBJIEHHK COTPYAHHKAaMH Hallel J1a6opaToOpHH, He MK MO-
JIOXHTENbHBIX pe3ysbTaToB. ONHaKo HAa JOCOCEBBIX W KaprNoOBHIX pHl-
6ax ymajioch BhI3BBATL CO3PEBaHIie H OBYJSIHIO QOLHTOB NpH IOMO-
X KOMOUHHPOBAHHOFO BBENEHHS CAMKaM OAHOH NECATON OOHYHO
ICTIOJIL3YeMOll 103bl FOHANOTPONHHOB, a 3aTeM cteponia — I7arni-
pokcu-20panrnaponporectepona (Jalabert et al., 1976, 1977). Bze-
JleHWe OJHOrC 3TOro cTepowaa y camok dopean (Jalabert et al..
1978) n mykn (Montalambert et al., 1978) Bui3biBasio mosiHOLEHHOE
CO3peBaHHe OOUHTOB, OAHAKO OHH JHOGO COBCEM HE OBYJIHpPOBAJH,
J1H60 OBYJIMpORAJA JIMIL OYeHb HeGOMLIIAs HX YaCTh. TOJABKO B OF -
Hoil paGote ([lonos, Bynapnn, 1976) npy HHBLCAUKH NPOrecTepon
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caMKaM Kapna ¥ caszana OblUIH NOJYYEHbl CO3PCBAMNE H OBYJISIINIA
3HAYHTEJIBHOIO NPOIEHTA OOUMTOB. YuHTHIBaS 3TH JanHble, laMm
NpeACTABIAETCS, YTO BONPOC O BO3MOXHOCTH HCIIOJIL3OBAHHS NPO-
recTepoHa, HAu HeGOMBUINX 103 CVCMEH3HH THNOMH30B B COYETAHII
¢ NPOFrecTepOHOM, MJISi CTHMYJISIIIHH CO3PEBAHMS U OBVJSIIMK OOII-
TOB OCETPOBBIX PHI6 3aC/TyKHBAeT CIENHAJILHOTO H3YUEHHS].

O cnocoGe BJMsiHASA FOHAIOTPOMILIX TOPMOHOB FHNO(H3A HA OBY-
JIAUAIO OOIHTOB HMEIOTCS OTpanuyenHne manubie. Ha ampubusx
yeranosaeno (Anderson, Yatvin, 1970), uto romazotponusle rop-
MOKE! IEHCTBYIOT HA KJAETKH NEPHTOHEAMBHOTO SMHTEJIMSA H BLI3bBa-
JOT B MHX CHHTE3 BCIIECTBA, KOTOPOE DACTBOPSET COELNINTEIbHO-
TKaHHblE BOJIOKH2 TEKH H, TaKMM O6pa3oM, JHLIAET ee NPOYHOCTH.
ABTOpEI NPEAMNONaraioT, 4TO STHM BellecTBOM MOXeT 6biTh (hepMenT
KOJJareHasza. AHajloriyHble H3MEHEHHS B COENMHHTEJLIOTKANHOM
croe (OJIHKYNa oNlcankl My KOoCTHCThix peib (Jalabert, Széllosi,
1975; Jalabert et al., 1978). D1n u3menenHs NPOHCXOAWIIH NPH HHDB-
ek caMKaM He6OoblINX 703 FOHAZOTPONKEA I noziHee 17arui-
POKCH-20PAHIHAPONPOTECTEPOHA; B CAYYAE HHBEKIHH TOABKO TO-
CAEAHErO BEMICCTBA H3MEHEHHS B COEIMHHTE/LHOTKAaHHOM CJioe oJi-
JinKyJda HaGJiofajguch Aulb Y cavoK, GJIH3KMX K CO3PEBAaHMIO, B
COUHTAX KOTOPbIX 32pOIABILIEBHIH NMy3bipeK NpuGIM3HJCH K NOBEpX-
HOCTH anuMasLHO o6nacTH. OBYJASILKIO CO3PEBLINX OOLUMTOB Y KOC-
THCTHIX PBI6 MOJTyyaliy TaKiKe MPH NOMOLIK HHBEKUNH NpOcTarilaH-
auna Fp. (0,1 mr/kr — Jalabert et al., 1978).

Y oceTpoBbIX pbi6 H3MEHENNsi KJETOK NepPHTOHEAILHOTO SMHTENHS
Il COEANHUTE/IBIIOTKARIIONO CJIOR (POINKYJIA He H3yuasmn, HO OMHca-
la HIAYUHpYEMas FOHANOTPONULIMH TOPMOHAMH CCKPETOpLas aK-
THBHOCTL KJETOK (osiukyaspuoro snutenus (Kasamckuii, 1952,
1957a), B pesysbTaTe KOTOpO# CTyAeHucTas 06Oa0YKa 0CBOGOIKI1a-
€ICH OT NPOYHOH CBA3M C 06pa3OBABIIHMH €€ KieTKaMH (GOAANKY-
AspHOro amtenus. Biarolaps 3TOMy OKpyKeHHbiE sHLeBbIMI 060-
J0UKaMH OOLMT TepseT cBA3b € (GONKYSpHOH 06010uKol, uTO
ABJIFETCs HEOGXONKMBIM, XOTS M Ile €IHHCTBENNLIM YCIOBUEM OBY-
Jsuy. Jlns Toro yTo6bl NPOK30IIIIA OBYJIAINS, HEOGXOIIMO TaKKe
CHIXEHHEe NPOYHOCTH TeKH. MoxHO npeanosiarath, 910 ¥ OCETPOBBIX
PBIO, TaK ke Kak y aMHONi, 1n OBYJRUHE NOA ACHCTBHEM FOHa-
AOTPONHHX FOPMOHOB THINOpK3a HEOOXOINMO YYaCTHE KJIETOK NepH-
ToHeajibnoro anutesns. Ilpy coapeBanun B pacTsope, cosepxalieM
TOJILKO MpPOreCcTePOH, OOLI'TH OCETPOBBIX PbI6, TAK e KAK H OOLHThI
ROCTHCTHIX pBI6 NMPH CO3PEBAaHHH NOX BJMSIHICM CTEPOMIOB B TeJje
CaMK, oGBIYHO JHGO HE OBYJNMPYIOT, JHOO OBY/MIpYET HeBOJBLION
NPONEHT U3 HHX.

Hpnsenennvie nannHble NOKA3LIBAIOT, YTO XOTH KaK co3peBanue
OOLATOB, TaKk M 1X OBYJSLHS KOUTPOJHPYIOTCS HeHCTBHEM rOHAMO-
TPONHLIX TOPMOKOB FHMO(H3A, NYTH BJI¥SHHS STHX FOPMOHOB HA CO-
SPEBAHIIC 1 OBYJIRLUHIO OOLHTOB PAIJIHYIIL.

Hozuposra zornadorponnsix 20pmoros eunopusa. Unbexunn cyc-
fIEH3HH aneTONMPOBaNHLIX FHIOGHIOB JUlH CTHMYJSIHK CO3PEBaHHs
OOIUTOB OCeTPOBLIX PHO NPUMENSIOTCS HA OCETPOBHIX PHIGOBOAHLIX
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3aBo1ay yxe Goiee 40 jer. Cnauasia pacyer A03bl BeJIH B UHCJE I'Tl
101308 Na 0AHOTO NPoH3BOAHTENS. OJHAKO, NOCKOIbKY FHNOMUIL!
Y PasHBIX BHIOB OCETPOBHIX H [aiKe Y PasHHX 0co6ell OAHOTO BHA
HMeIOT PasHbie PasMephl, 103y CTAJH YKasbiBaTh B MP NMOPOLIKA ane
TOHHPOBAHKILX FuNo®K308 Ha Npouspoiuteis. Ilpu sToM 3mMnvpn
ycCKy ObLIM YCT@HOBJNEHbI NO3bl 75 OcoGei pasHBIX BHAOB M [l
PasHbIX TCMIEPATYPHBIX YCJIOBMH: caMKaM AT CoJbliee Koiye
CTBO NOPOLIKA ALETONNPOBANHBIX FHNOGH30B, Yew camuawm, esryre
GoJibliee, yeM oceTpy, a nocaeaHemy — Gosniiee, YeM ceBplore, i
IJs KaXKAOro BHAA NpH HH3KHX TeMAepaTypax Hemnoro GoJibiiee
ueM 1px Gosee BBICOKHX. B mocienHne roibl HMEeTCs TeHAeHIMs
CHIZKEHHIO NI03BI FTHNOhH30B HA HWBeKIuMio. Tak, nanpuMep, B 1962—
1964 rr. Ha Poro:xKHAckoM OCeTPOBOM PHOOBOAHOM 34BOJE CAMKE
oceTpa HHbeIHpPOBaH 80 Mr NMopoUIKa aleTOHHPOBAKKLIX THIOPH3Y
H caMkaM ceBpiord — 60 Mr Ha npOTAIKEHHH BCEro pHIGOBOLHOTO Ce
3ona. B nactosiuiee BpeMsi, B COOTBETCTBHH € PEKOMEHIAIHAM
Y. A. Bapannukosoil 1 A. A. Boea (1977), na Hmxue#t Boare BBO
[T, B 3aBHCHMOCTH OT TeMNepatyps, camkam Genyru 250—500 mr
caMkam oceTpa 40—70 Mr u cespiorn 25—40 mr (Boes, ApTioxun
1978), a camuam — ot 1/3 o 1/2 stux mos.

s manbHEHUIEro YTOUHEHHsi TO3HPOBOK FHIO(H30B HAJO 3HATE
HX TOHALOTPONHYI0 aKTHBHOCTb, YTO OCOGEHIIO BAXKHO, €CJH 3Ta aK
THBHOCTL B PA3HBIX NapTHSX FANOGHIOB CYLIECTBCHHO PasiHyacTcs

Iinodusel, 3arotasimsaembie npx CeBkacnprmiGsoae, ¢ 1970 1
TECTHPYIOT Ha CaMiax 03epHOil JIATYWIKH MO PEAKIHH CHepMHALNE
B 6o:bluMHCTBE TECTHPOBAHHBIX NAPTHil MOPOIIOK AIIETORHPOBAKHDI
rHNOMN30B HMea cxoiHyio akTusrocTh (Boes, Aptioxun, 1978), It
p3yauaer, 4To JH60 aKTUBHOCTH MX AETICTBHTENLAO MaJjio pasianuael
cs, K60 NpHMEHsieMblil METO] TECTHPOBAHHS HEOCTATOYHO TOHE!

B nactosiiee BpeMs HCNOJL3YIOT TPH METOAA TECTHPOBAHHS It
HAZOTPONHOH AKTNBHOCTA THOOQU30B: NPH ONHOM TECT-OOBEKTUN
CJ1yKaT CaMKN BLIONA, NP BTOPOM — CAMIIBL JIArYIIEK H NpH TpeTk
eM — GOoJIIKYJIbl OCETPOBEIX PHIG.

MunuMajibhas HaBecka MOPOUIKA aleTOHHPOBAWHBIX THNOPH30
KOTOpas, 6yIvuy BBeJEHA caMKaM BbIOKA C TOH4ZAaMH B 3aBeplieH
uoit 1V cranum 3pesiocTH, BHI3BIBAET Yy HHX OBYJALMIO OOUHTOB, Ha
3BIBAETCS BLIOHOBOI €1HHIIEH FOHAJOTPONHOR aKTHBHOCTH, BE (Ka
3anckuii, Hycenbaym, 1947); o6ruso 1 Mr nopollka aleTOHHPOBAK
HBIX FHMOGN30B HMeeT akTHBHOCTb, paBHylo 2 BE. Muunmanb
KROJIYECTBO TAKOFO MOpOIKA, KOTOpOE NpH BBEIEHHH caMuam Ji
FYIIEK BBHI3LIBAET Y HHX NOSBJEHHE B MNOJOBHX NYTAX aKTHBHbI
CNEPMATO30H0B, HA3bIBAETCS JATYIIAULEil eanuneit — JIE (Anna
ToB, Ctporanos, 1950). Ycranosseno, 9T0 FOHANOTPONHAS AKTHE
HoCTh | MP MOpOIIKa ANeTOHHPOBAHHBIX THNOGMU30B OGHYNO panh
3,3 JIE (Bapaunnxosa, boes, 1977). Ilpn Hcrionb3oBaHuy ITHX ME
TONOB TECTHPOBAKHS CTPOFO CONOCTABHMBIE PE3YJILTATH MOTYT OHIiE
NOJIYYeHb TOJBLKO eCJH HCCKOJBKO NpenapaToB TeCTHPOBATh HA Of
HOl NapTiH CaMOK BbIOHA WM CAMIOB JATYUIEK, NMOCKOJbKY 4Y#=
CTBHTEALIOCTH K FOPMOHAM Yy XXHBOTHBEIX H3 PasHbiX paHoOHOB, a Tak
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#e€ H3 OJIHOTO PaiOHA B PasHble CE30HBl MOXKET CYUICCTBEHHO pas-
su4aThCs. UTOGL! 1OBBICHTL CONOCTaBHMOCTL PE3YJLTATOB TeCTHPO-
BAHUS, €0 U3 rOfia B FOA NPOBOSIT B CTPOTO ONPENEAEHHEIE CPOKH
1 B OANNAKOBHIX yciyoBHsX. [lpn TpetheM mertoie oueHka ronamno-
TPONHOH AKTHBHOCTH THIOGH3A NPOBOIHTCS MO PEAKIHK CO3PEBAHUS
QOUHTOB OCETPOBHIX PHIG BHE T€Na CaMKX B pactBope Purrepa c
pasHbiM KOJIHYeCTBOM 3TOro npenapara (Ionuapos, 1972). Metog
noapo6ro onvican B [lpunoxennn 3. IToT MeTox noaBoAseT nNOJY-
YITL CONMOCTABHMEIE DE3YJbTATHl TONLKO TIPH TECTHPOBAHHII Npena-
paToB IHNO(KIOE Ha (OMIHKYIIAX OJHOH CAMKH OCETPOBHIX, TaK KAK
(POJIIHKYJIBl PASHBIX CAMOK OT:IMYAIOTCS MO YYBCTBHTEJBHOCTH K TO-
nagotponnuam. Ha naw B3rasin, nocnennuii meron obianaer psRAOM
NPENMYIIECTS nepen JIBMsi APYTHMH: aKTHBHOCTb TOMAJOTDONHBIX
TOPMOHOB FHMO(K3A TeCTHPYETCH MO HX AEACTBHIO Ha CO3pEBaHHE
OOLHTOB OCETPOBBIX PEIG, T. €. MO TOMY CaMOMY AEfiCTBHIO, ALK KO-
TOPOFO 1 NMPOH3BOANTCH TRNOGKIAPHAS HEBEKIMS; NPH HCIIOJIB30BA-
HIE STOFO METO/IA JJ1A KaXKAOrO MCNBITAKHS MOXHO 6paTh Goslblioe
uICaA0 (OIIHKYNO0B H, TakHM 06PasoM, NOAYYATH CTATHCTHYECKH [0-
CTOBEPHBIC PE3YJbLTATHl; HAKOHEN, 3TOT MeToj o6Janaer W 3Waym-
TenLHo Boibiuell uyBcTBHTENbHOCTHIO (Conuapos, 1972). Ero meno-
CTATKOM HBJ/IFETCH OFPAHHYEHHOCTh MPHMEHEHHS PHIGOBOIHBIM CE30-
oM. OnHaKo B cilyyae HEOBXOAMMOCTH 3TOT METON MOXET GBIThb npu-
MeHEH H B JIPYTHE Ce30Hb, eCJIH HCNOAb30BATL B KAYECTBE TECT-06h-
exToB Qo LanKybl ambubuii (Fonyapos, 1971a, 6), Kotopsie XOpOoLIO
CO3PEBAIOT MOJL NeACTBHEM TOHAZOTPONHBIX TOPMOHOB TIHNO(Hza
OCCTPOBHIX PHIG.

Crenuanbioro BHHMANNs 3aC/yKHBAET BONPOC O BJIHSHHH NO-
BLILIEUHBIX 103 TONANOTPONHLIX FOPMOHOB HA KAuecTsO NMKPHL XOTs
B JINTEPATYPe MHOrMa YKasbLIBAKOT Ha TO, YTO NEPefO3NpOBKa FHIO-
{u30B yXymwaer kauecTBO MKDH, HHKAKHX CTPOTHX AOKA3ATENBCTE
[PaBRALHOCTH 9TOr0 yTBepKicHus Het HaoGopot, umelorcs sce
OCHOBAHH5 NOJIAraTh, YTO 2- K fake 4-KPaTHOE NpeBBliLere 3(dek-
THAHOI! 103b] He BEI3LIBACT HHKAKKX HAPYIIEHIl CO3PEBaHIs OOIMTOB
Il He CHILKaeT phiGOBOAHEBIR NOKa3zaTesu HKpH. [To naunbim A. A. Boe-
Ba u E. H. Aprioxura (1978), n03el runodasa or 20 1o 60 mr (v
ot 66 no 198 JIE) onunakoso 3 GEKTHBHEL 15 CAMOK PAHHEro sipo-
BOro ocetpa pasHoro Beca npx TeMnepatypax or 9 no 15° torma
Kak fosa B 15 mr (50 JIE) yxe He cTuMyaupyet cospesanus. B Ipy-
TOM OnbiTe Tex JKe aBTOPOB BCE CaMKH OCETPa CO3DEJH NpH BBEfle-
e 1M o7 18 0 36 mr ranodusa (wan or 60 o 120 JIE). Onnaxo
Mpy mose B 60 JIE camky cospeBasn mensieHuee, yem Te, KOTOpLIe
MoyunAn GGilbiiKne 103bl. Ha OCHOBAHHH 3TMX JAHHBIX ABTOHI CUl-
Taior, 470 No3a B 60 JIE sBisiercs noporosofi H yTo B HAacTosIee
PPEMsi pHIGOBOAHEIE 3ABOAB IPHMEHSIOT 0SB NPHMEDHO B 2 paza
Gonbiuye, ueM MHHHMAJBLHO 3(PeEKTHBHbIE (aBTOpLI Ha3LIBAIOT MX
ONTHMANBHBIMK) . YKa3aHKE Ha TO, YTO NMPH HCOBITAHHLIX UMH 103ax
KauecTBO MKPH pasjiHuaercs, B paGote wer. B 1962—1964 rr. mm
CTENANILHO H3yyaly BIHMANKE [O3El Npenapata IUNO(pK30B Ha cpo-
Kl co3peBaHNA H KAueCTBO MKPHl CAMOK HIOHCKIX oceTpa 1 CeBpIOTH

25



8 NpOM3BOACTBeHKbIX yenosrsix (TnH3GYpr, Letaad, 1969). Tlpn x
3ax npenapara, NpeBHIUAIOIIKX T€, KOTOPEE NMPHMEHSIOTCH Ternep
(a5 ocetpa 80 Mr n #as ceBpiorn 60 Mr), caMK# HOpMANLHO CO3P
BaJy M AaBaiu Xopouwyio Hkpy. He Gbii0 06uapyXeno Kakoi-jiH
KOPPEJISIIMY MEXAY pHIGOBONHBIM KAuecTBOM HKpHl H pasMepam
caMoK;  ABYKpaTHEe Pa3JyuMs B J03¢ MNpenapata runo¢H3oB H
e[IKHKILY BEGA Tena CaMKH, fla¥e OpPH CTO/b GOJIBUIHK J03aX BBENCH
HOro npenapara, He OKa3blBAJIX BAMSIHNAS HY 113 NPOJOJIKHTEBHOC
CO3pEBaNKs, HH HA KauecTBO HKPHI.

Bonpoc 0 BemiuMMe MpHMEXsieMbX O3 OpenapaTta runo¢iso
HMeeT elle u ApYrofi acnekT. B cBfisu ¢ pacuipenneM o6BeMa ocer
POBOACIBA, @ TAKMKE C YXYALIEHHEM OTBETA NPOH3BOAHTENef Ha Tif
NO(QHU3aPHYI0 HWEEKIIHIO, CHIILHO YBCARYHAOCH HICIO HHBELHPYEMb
pBIG W COOTBETCTBEHHO Bo3pocia notpe6octs B runoguzax. B s10
CBfI3H NGCTAHOBKA BOMPOCA 06 3KOHOMHOM PacXOIOBAHKH IMIOMH3
Briosise onpasaanna. ONHAKO HH B KOEM CJIyuae HEJIb35l CHHIKATh X
SNPOBKY 70 MHXKHHX Tpandil 3(hGEeKTHBHHX 703. JTO MOXET Ipif
BECTH K TOMY, YTO yacTh CaMOK He GyJleT pearspoBaTh Ha HHBEKIH!
cospeBallHeM BCJIENCTBHE PasNHuMi B NX DEAKTHBHOCTH M ¥e nol
NAIOLIKXCS TOUHOMY Viery koseGamwil BHelHKX ycmosuii. C npyro
CTOpOHHI, TIPIl HCNOJIL30BAHHH HHU3KHX JO3HPOBOK HEOOXONHMO Bl
CHTh TONPABICYy Ha BEC CAMOK H PACCUMTHIBATH AO3Y B EANHHIAX AL
THBHOCTH ¥a KWJIOrpaMM Beca Tejla; Meay TeM ONpeliesieHHe Bec
phi6, 0COGEHHO KPYNHBIX IK3EMIUIHPOB, NPEICTABIACT 31aUNTENbLHLY
TPYAHOCTH ¥ MOXKET NPHBECTH K HX TpaBMupoBaHuio (Bapaxunkos:
boes, 1977).

Bce BHIIECKa3anHOE OTHOCHTCS K JO3HPOBKAM NOPOIIKA aleT
HHPOBAHHEIX FHIOQH30B NPH OJHOKPATHOH WHLEKLUHH €r0 CaMKé
¢ ronafiamu B 3aBepiueHnoit 1V craanu apenoctn. Htobb mosyuw
HKpPY OT CaMOK, Y KOTODHIX FOHaZlbl HAXOASITCSl HA He3aBepILeHIIU
IV CTanmM, NpHVEHSIOT NOBTOPHBIE «rpajlyanbrble» HHBEKIKK (Ka
saickuil, 19576, 1962; Mononuos, 1972; Kasauckuit u ap., 1978)
Jlas NpousBOIKTEJNEH, HAXOASUIKXCH B YTHETEHIOM COCTOSHUH H H
pearupylouMx ua OAHOKpaTHyro Hubewimio, M. A. Bapannnkos
NpeioKKIa Meron npoOuelx mubexunit (Bapanunkosa, Bypennn
1971; Bapaunnkosa, 1975, 1978).

Tpn HCroJib30BAaHKK METOAA TpaldyajibHbiX HHBEKLKA CHayaj
BBOJAT B HECKOABKO NPHEMOB OueHn HeGOMbiuNe O3Bl THNOMI3a, KO
TOpHE YCKOPSIOT NOJISPU3ANMIO OOLHTOB H NEPEXOX TOHAL B 3aBeD
wennyo IV ctanmio 3pedoctd, a cnycTs 24 u MHBBUMPYIOT Cpasy
6oNLIYI0 [03Y, NPUHATYIO IJIA AAHHOYO BKAA, KOTOPAas BLI3bIBA!
co3peBaHHe Il OBYJSUHIO OOLUHTOB.

Tpn npuMeHeHuH MeTofla APOGHLIX MHBEKIHH OOLIYIO 103y FH
nousa He VBEJHYHBAIOT, @ Pas3fe/sioT €6 Ha [1Be YaCTH; CHayaJl
BBOJAT MEHDLIYIO YacTh (B ONHTax Ha cespiore 5—8 mr), a enyci|
6—8 u — 6oaBIyD (32—35 Mr).

JLis THIOQH3aPHLIX HIbEKIT B pei6OBOACTBE UCNOIL3YIOT TOJb
KO NPEnapat aleTOHHPOBAHKbIX THIO(H30B. B nociennne roasl npo
BOIATCH PaGOTLI MO OMICTKE FOHAJOTPONHKLIX FOPMONOB K3 runodu
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30B OCETPOBHIX pBHIG, BLISCIENHIO XHMIYECKOTO CTPOEHNS 3THX rop-
MOHOB, MX ‘BHIOBOH H NoJoBoii creunguunocty H ap. (Burzawa-
Gérard et al., 1975a, b; Touuapos u ap., 1976, 1980; 3eukesuy, Jla-
ue, 1979; Bapannnkosa u np., 1981; cm. TFowuapos, 1977, 1981).
MOXHO HameAThCsl, YTO PE3VJIbTAThl ITHX HCCIENOBaHWA OKaXKyTCH
NONE3HHMH NS OCeTPOBOACTBA.

1.5. MeTonm paGoTel C NPOH3IBOIMTERSMH
Pa3HBIX GMOJIOTHYECKHX TPYNn OCETPOBMIX PHIG,
3aXONSIMMH B PEKH B pa3Hoe BPeMsi roga
H HEepecTAILHMHCH B TOM Ke WAM B cJeflylolleM ropy

TlepBbie yCNeXH B HCNOJL30BAHHH DPa3NbiX GHOJOTHYECKHX TpyNI
OCeTPOBBIX JIS1 3aBOACKOFO BOCNPOK3BOACTBA GbliH NOCTHTHYTHI €lIe
s navase 50-X romoB npu paboTe ¢ 03NMOK CEBPIOTOH M MO3IHHM
SIPOBHIM OCETPOM JIETHErO H OceHHEro xona Ha Kype (Iep6uniibckmii,
1951; Ka3sancknit, 19536). B nocsenyiolive roibl akTHBHO Huayvanim
OHOJIOTHYECKYIO AH(QEPEHITPOBKY OCETPOBEIX, BPEMsi HEPeCTa M
BO3MOXHOCTh NOJYYeRHsi PbIGOBOAHONPOAYKTHBHOH MKPHL OT PHIG B
pasHble ce30MBl MX pasmuoxenus (cM. Bapanunkopa, 1957; Kazan-
cxuit, 1956, 1962, 1963; Ilonosa, 1973). B Hactosimee BpeMs Io-
CleiHsAf 3aflaya CUNTAETCH NPAKTHYECKH DPEIIEHHOR st BCEX TH-
I0B MHFPAHTOB OceTpPoBuIX pri6 {Kasanckuit, Mosonuos, 1973, 1974;
Kazancknit, 1979). [lan pbi60BOANOrO OCBOEHHS PAZHBIX GHOJOFHYE-
CKHX TPYNN ¥ YIUIKHERNs NepHoia NoJyyenusi NPHIOAHHX IS phi-
GoBosicTBa NOJIOBBIX NPOLYKTOB NPHUMENSETCH G0J€e WM MeHee [JH-
TeJIbHOE BBUEpXKUBaLKe Npon3BoINTedeR B HaccefiHax OTCaLOYHOrO
2038/CTBA C peryiiHpyemoit Temnepatypoit (uex Kasamckoro). [las
TOr0 YTOOH pEIGEI, OTHOCHIINECS K Pa3HBIM GHOJOTHYECKHM TpyI-
NaM, ApHOGpesH (WIN COXPAaHHIH) CMOCOGHOCTh pearmpoBaTh Ha CH-
NOGH3APHYID HHBEKIMIO W [aBaTh 3penble NMOJOBBIE NPOAYKTH, B
Gaccefinax cO3AAIOT pa3Hbie YCJIOBMS. LS CTHMYJISIHK CO3pEBalNs
PbI6 pasublX GHONOFMUECKHX TPYNN NPHMEHSIOT TAaKXe pa3uble Ba-
PIAHTH METOAa THNOPHIAPHBIX HHLEKIMH (CM. nuxe).

S posbie epynner ocerpossix peib. Siposbie BECEHHEHEPECTYIOLIHE
Genyra, OCETp, CEBPIOra M LIHN HA HU30BBIX 3aBofax Bourn, Kyps,
Jlona w Ky6auu no 3aperysHpoBaHMs cTOKa 9THX peK GLiIn OCHOB-
HEIMH OOLenTaMH pa3Belenusi. IlpoM3BOAMTE/H, OTHOCSIIHECH K
9THM rpynnaM, OGBIYHO NepBBIMH 3aXOAHJH B PEKIl H NPH HEpecTo-
BHIX TeMrepaTypax XOpOWIO OTBEYAJH Ha THNOMHIAPHYI0O HHBEKIIMIO.
Tocsie 3aperyupoBanus CTOKa pesKo HIMEHMICH FHAPOJIOTHYECKH
PexumM pex. Becoi, BcrefcTBHe 3alepKH, a HEPEAKO K HECBOE-
BPemennoro c6poca NaBOAKOBBIX BOJ 9epes IUIOTHHE HapylMacs
HOpMaJIbHEIT XOA ocetpoBblX. CHM3HAach HU3GMPATCILHOCTL 3aXona
Ha cTpylo NaBOAKOBLIX BOA NPOUSBOAKTEJNEH C ronajiaMH B 3aBep-
Wennoh IV ctafum 3peiocTs, H3MEHILIOCh (hIBHONOMIYECROE COCTOS-
Hlie peI6, 3aXOAAIINY BECHOH B PeKH, M CTPYKTYPa HEPECTOBHIX MO-
Nviisunit (Bapannnkoa, 1972a, 6, 1979). Tak, HanpuMmep, B Mae
1973 r,, koraa Ha6monancs muk Maccosoro 3axona cesprore B Ky-
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6aun, y 60% camok ronanb GeLIH B 1V nesaBepiieHHOH CTa 3pe-
JnocTH M TosbKo y 40% —B 1V 3aBepiueHHOH CTalxK, 3 B HIOHE
BCTpEYaJHCh TaKKe CaMKH € FOHAnaMH B HI—IV ctanun 3peJiocTH
(Bazenko u ap., 1976). B MasnoBoAHBIE FOIBl PE3KO COKpalliaercs
YHCAO pbi0, 33XOARUKK B PEKH, OCOGEHHO B Ky6anb, lon u Kypy;
B CBH3M C STHM BCTAJ BONPOC 06 HCTIOJB3OBAMMM Milsl neslell peibo-
BOJACTBA NpPOH3BOAMTEJEN CEBPIOTH, BBHIOBJEHHBIX B NPEYCTLEBBIX
paiionax Mopsi, 1 K3 MOPCKIIX yJIOBOB (Maunsn, Anexnepos, 1977).

OGliee yMCHBIUIEHHE K PACTHEHYTOCTh 3aX0Aa npou3BoAHTENEH B
DEKH, 8 TaK:Ke YACTHUHOE COBMCIIEHHE BPEMEHH 3aX0Aa MpelCTaBH-
Tedell pa3HBIX GHOJIOPKYECKHX FPYNIN PEIG MPHBEJH K TOMY, 4TO MPO-
H3BOAWTENH, KOTOPHX GEpyT Ha TOHAX AJs 3aBOICKOTO pasBelenlid,
OKa3bIBAIOTCH OYCHb HEONHOPONHEIMH, uTO CHIXaeT 3(ipeKTUBHOCTS
pribosonubix MeponpusTuil. Tax, B 1975—1976 rr. na WH30BLIX PbI-
GOBOAHBIX 32BOAAX BOJIrH HAa TMNOQH3APAYI0 HHEBEKUHIO pearHpo-
Bajio 78% camok oceTpa K 59% camok cesprorn (PomaHos, 1979).

B syulem no:iOXemNH NaX0IATCs TOAbKO 3aBOME], CTORLIKE BbI-
le no Teuenxio pekw. Tak, B NPEMJIOTHHHOM yuacTke Bosrorpal-
ckoit IDC (B paiione HepeCTHJIHII CEBpIOTH) B CTaje CEBPIOr OKOJO:
9Y, cOCTABJSIOT TEkyuKe NPOK3BOAMTETH, 8 OCTAJbHBIE HMEIOT TOHA-
1 na aapepienwoit 1V cramuu spenocty (Beiues, 1979) . CooTBeT-
cTBenHo Ha BoJrorpaickoM 0CeTpoBOM PrIGOBOAHOM 32BOAE NpaKTI-
yeCKM BCC CAMKIl CEBPIOFH DEArHPYIOT Ha FHIOQH3APHBIE NHBEKLHI
I NaKT HKPY XOpouUero KauecTa. B HIuKHeM 6nepe DeropoBCKON
naotkbl na KyGavu B Mae CKanjHBAIOTCS CAMKH CEBDIOTIL, 607b-
wHcTBO KOTOpHY (90%) HAXOIATCH Ha 3aBEpLICRHOM IV cranmn
spesocth (bazewko 1 1p., 1976) . Cozsanye B 3TOM paiioHe HCKYCCT-
BCHILIX 1IEPECTILTII B MHOTOBOIHEE ToAbl OGeCNeuxBacT yCIOBHT
n1s ecTecTBennoro Hepecta cepptorn (Bapannykosa m Ap., 1979).

Takum o6pa3oM, npx paboTe ¢ APOBLIMH BECEHHEHEPECTYIOMHMH
OCETPOBBIMH 112 HH3OBBIX 32BOAAX, PACTIOJIOMEHHBIX K2 pekax € 3a-
PeryJHpOBAHILIM CTOKOM, OYCHL BaXHO YMETh BHIGpPATh Ha TOHAX
CpPENM PA3HOPOANLIX NO CBOEl NOATOTOBJIEHHOCTH K HEPECTy CaMOK
Tex, KOTODbIE CHOCOGHE OTBETHTH lla INNOpU3apyylo HEBEKLIo H
MOTYT HaTh IIKPY XOpOLIETO KAUECTBA. YOOHLIX H HANEKHKIX METO-
[I0B, KOTOpLIE NO3BOAWIN Gbl 370 CHenath, NoKa He CyLICCTBYCT.
Pa3mepHO-BECOBbIE KDUTEpIH OLEHKH CaMOK (Banenko, 1967; ba-
ferko u ap., 1971, 1972) nospoasior 6to6paTh TOJBKO IPynny 936
CO CPElHHMH Pa3MepHO-BECOBbIMII NOKa3aTelsiMH, BEPOSTHOCTL CO-
3peBaHysi KOTOPHIX Bhillle, YeM 1Jisi KpaHlnX BapHaHTOE.

J1a15 onpezesienHs COCTOSHUSA OOLMTOB H CTAANK 3PEJOCTH TOHAIL
cefiuac MPaKTHKYETCs IUIYNOBOM SKCNPeCc-MeTOoH (Tpycos, 19646,
1967; Kazauckuit n 1p., 1978). CyTb ero 3aKiliGyaeTcsi B TOM, UTO
uynom GepyT u3 suuHIKa (QO:AJIHKYJEl, (PHKCHPYIOT MX KHNAYCHHEM
N paspe3aloT BAOJL AHIMAJbHO-BEFeTaTMBHON OCH MO METONY
T. A. Jletnad, C. I'. Baceuxoro n C. H. Jlasbizoso# (1965). Ilpis
nepexoe SHYHUKOB M3 Hesamepiuentioft 1V B 3aBepuiennyio IV cra-
IO 3PETOCTH 3aPOABILIEBLIH My3bPeK OOLHTA CMELLACTCS B HANPaB
NEeHHN AHIIMAILIOFO NOJIOCA, B OOJACTh MEJIKOICPHICTOTO KenTKa.
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PaccTosinHe MEXY HIIM H 0G0JIOUKOi B 06J1aCTH aHUMaJIbHOTO MOoJlio-
ca [IPH 3TOM OKa3LIBAETCsi PABHBIV WJIH MEHbLINM, ueM 1/2 gnametpa
sapojipllieBoro nyablpbka wian 0,07 Gosbuioro [pnaMeTpa OOUMTA
(cm. Tlpmsioxenne 1). Takum o6pa3oM, NMo MOJOMKEHHIO 3apOAHIIE-
BOFO MY3BIPHKA MOXIIO OTAGJIHTh SPOBHIX BeCCIHEHEPECTYIOMX PO~
G2BOIHTCACH OT SPOBBIX JETHCHCPECTYIOUUIX H 03HMBIX.

B npemenax rpynnul npoH3BoAMTeNEH C rOHafiaMK B 3aBeplLIeH-
Hoii 1V ctammy 3peslocTH BCTPEYAIoTCsl CAMKH, KOTOpHle He peardpy-
10T Ha THNOMH3APHYIO HHBEKIHIO W Aa0T HeNOGPOKAYECTBEHHYIO
HKpY. HacTh H3 HEX MOXHO OTGPAKOBaTh, HCNOJIB3YH MOAMGMUKALHKIO
WYIOBOr0 MeTOfa ONpeleJieKHsi CTENEHH 3PeJIOCTH TOHaj, mpepJo-
Kennyw B ®. Fonyaposeim (1976). BasiTele ¢ noMolinbio myna ¢oJi-
THKYSIbl 1120 NOMCCTHTD B pacTsBop PHHrepa c nporectepoHoM M ye-
pes 18t, cBapHTh, pazpe3aTb M ONpPeAE/IHTL, COXPAHWICH JIH Y HHX
3apoAbiiesbift Nyspipek. CaMOK, B OOLMTaX KOTOPBIX 33pOALILIEBBII
Hy3bIpeK coXpausiercsi aonbile 187, He cienyeT MCMOAB3OBATh AJ15
pbi6oBOAHEIX edel (cm. [puaoxkenne 2).

Kpome TOro, npH mMoMoIH LIYNOBBIX NPo6 MOXHO BHOpaKOBATH
CaMOK, OOIIHThI KOTOPBIX HMEIOT NPH3HAKH JerenepaumH, NnposiBJsio-
IUMECH, B YACTHOCTH, B HapyulenHH nurmentaimd (PaJieesa, 1979).

Jas nosbiuenusi 3¢ QekTHBHOCTH PabOTH C SIPOBEIMH BECEHHE-
[IEPECTYIOLNMI NPOH3BOAHTENIAMII H YAJHHEHHS NepHona, B TEYeHHe
KOTOPOFO OT HHX MOXIO N0Jy4aTh HKPY, no npemjoxennio B. H. Ka-
3anckoro (1962, 1963, 1975) pri6 oTnaBIxBalOT B CAMOM HauaJie HX
XO0/la NpH TeMNEpaTypax HHXE HePECTOBLIX, NOMEIAIOT B TEPMOPETY-
JipyeMele 6accefiHBl ¢ NPOTOYHOM BOMOH ¥ BHIACPXKHBAIOT NPH TEM-
nepatype 2—3° B Teyenue Pa3HOro BpEeMeHH, 10 Tpex mecsines. Onu-
caH cijlyyali, KOria yAaJoCh NoayunTh A06POKaYeCTBEHHYIO HKPY OT
PON3BOIHTENEH CEBPIOTH, OTJOBEHHEIX B PEKe y2Ke NPH HEPECTOBBIX
TEMIIEPATYPAX H NEpPeBefleHHBIX [JIfi BHIAEDHHBAHHS B YCJIOBUAX
nu3kux Temnepatyp (Monoanos, 1975). °

K Tomy BpemenH, Koria Hafo NOJy4YaTh MOJIOBBEIE NMPORYKTH, B
CGaccefinax noctenelHo (Ha 1—2° 3a CYTKH) NOBBILIAIOT TEMNEPATYPY
10 HEepecToBOH M HIBELHPYIOT CAMKaM KW CaMIlaM CYCNEH3HIO aleTo-
HUpOBakHbIX THnogu3os. Ha aaBonax, rie nMeercs oTcajzouHoe Yo-
39HCTBO H TepMopery.aHpvembie GaccediHel (uex Kaaanckoro), Ha-
npumMep Ka AjlekcanapoBcKOM M BepTionbcKoM, Takim o6pasoM yna-
eTCsi 06ecneunT MaTepHasoM BTOPOH IHKA phiGOBORHBIX paboT B
ToM xe roay (Kasauckuii, 1979).

Jlas noJiyuenHsi HKPBl OT CAMOK CEBPIOTH, €MIe 1€ pearlpyollx
& runo@u3apHy0 HHBEKIHIO, H2 TeMPIOKCKOM 3aBOfe B HII30BbE
Ky6anu ¢ ycnexoM NpHMEHSIOT Bbiiep:KHBAHHE CaMOK, OTJIOBJIEH-
HBIX B peKe WJIH B NpHOpeXHOH 30He MOpS, NP HCPECTOBBIX TEMIe-
paTypax OT leCKOJLKUX AHel 10 Mecsna (1978—1980 rr.).

Osumbie epynnst ocerpossix poifi. K 5THM rpynnaM OTHOCHTCS
O3MMBIH pyccKHil OceTp JETHETO M OCEeHHero xoxna B Boare, o3nMas
cepiora Kypei, Bosrh, lona H Ky6anu n oanmas 6enyra Bosrn x
Ypana. Osumblii OCeTp NETIErO XOAa cocTapasier Goleiie 50% Bce-
Fo crtana oceTpoB BoJiril; ecTecTBEHHO, YTO €ro PEIGOBOIHOE OCBOE-
Hije HMeeT 60MbLIoE 3HAYEHHE.
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CyliecTsyIOT pa3HLIe METOMb! NOJYUCIHS HEpb! OT 03HVMbIX HOPM
OCETPOBBIX — 9KOJIOTHUECKNit B coyeTaHly C OAHOIl FHMOQU3aPUOH
WILEKINEH W METO NOBTOPHBIX TPafyaibHbIX WHBLEKIIHH CYCTEHSIH
RNOGH30B.

[1pu 3KOMOTHYECKOM MeTONe BOCMPOR3BOAAT HOpMaduHble YC/lo-
BHsi 3UMOBKH. O3HMOFO OCETPa OCEHLIO OTCAXIBAIOT B 3UMOBA.LHBIE
npyast (Tep6uincknii, 1951; Bapanunxosa, 1954), B Tepmopery.l-
pyemble Gacceiinbl, B KOTOPbIX NOAACPKHBAIKT TEMUEPATYDY 2-3°
{Kazanckuii, Mosoauos, 1974), nau B Gacceiiknl ¢ HePery/1pyemoii
TeMnepatrypol, B KOTOPLIX NPOH3BOANTENH SUMYIOT NpH TOfi e TeM-
nepatype, uto K B peke (Mooanos, Meiepskos, 1972; Mosonnos,
1979). B 5THX YCJOBHAX MPOUCXOAHT 3HAUHTEJLHLIX POCT OOLNTOB,
u uepe3 9 MecsUeB roHabl JOCTHIAIOT saseplucnnoii IV cTaaun 3pe-
socti. B oneltax A. H. MoJioanoBa nocjic NOCTCNEHRHOrO NMOBBILICHHSA
B Gaccefinax TeMnepaTypbl oT 2-3° 10 HCPECTOBOH K MATH CYTOK
azantanut npu 18-19° caMKn B OTBET Ha THNOQI3APHYIO HHEEKUILO
APYIKHO CO3PEJNH, AaJH KKPY XOPOUIEro KauecTsa, H3 roTopoil 6ui1a
BHIpaIeHa NoJAnOLenas Mook, Tax /e XOPOUD CO3PEaHn I CaMKH,
3WMOBaBLINE NPK TEMIEPaType BOAL B peKe.

TlepBbifi yaaumblil ONBIT NOAYNCIIS NKDbl OT O3UMOf Cespiorn
npH TOMOLIK COYCTAHKSA AJMTENLHONO BBLIEPHHBAHUS NPOUIBOTHTE-
Jell 1 nocaedyroleit runodusaproii NHBEKIHH Gbl1 OCYLIECTBICH
B. H. Kasaucknm emme 5 1950 r. (TepOnabckuii, 1951). B nacros-
ee BpeMs paspefeHne O3UMOH CeBpIOTH VCNEUIHO OCBAMBACTCA B
3aBOACKHX yeaosusx na Kype (Mavenos, 1977) n Boare (Moaod-
uos, 1978).

B nocsiefnve ronbl yaajiocs NOJYYHTL UKPY XOpOLIEro KauyecTsa
TaKke oT O31MON Gejyru B penpTe Board, myTeM AANTCABLIOLO ée
BhLiepKuBanua (5 Tevenne 180—220 CYTOK) B 3IIMOBaJLIILIX [Py
ax 1 cnemuanbHblY facceifiHax [THTEJILHOTO BbUIE[RKHBAKHSA NPOH3
pomnreneil (IMonosa, 1978).

CTuMyaMpoBaTh NEpeXofl FOHAI U3 liesaBepluciioll B 3aBCPLICK-
nyro IV cTazuo 3pesiocTH ynaeTcs He TOALKO NP NOMOIH IIITe. 1L
HOFO BBIIEPMHBAHKSI CAMOK, HO H 3@ OTHOCHTEJLIIO KOPOTKOE BPEMs
NpH TOMOIIH NOBTOPHEIX TPafya’dbHbIX HIGEKWHl CYCNEH3MI THIO-
¢macs. Tak, HanpiumMep, caMkam O31ABIX OCETPOB, HAXOAUBIIIMCH B
HesaBeplleRHol 1V CTajuy 3peqocTH, KIBEUnpoBall B ABa-Tpl
npuema 15 Mr w ucpes 24 u ewe 40 mr npenapata runopuson. Lly-
noBble MpoGHL NOKA3aJll, YTO TOA BIHFHIEM NEPBLIX IHBCRIMIT yCu-
Awsach NMOMAPHU3AIUS OOLMTOB, TOT1a KAK NOCHeNHsS 1034 BLI3BAJIA
HopManbHOe HX CO3peBanie H OBYJISIHIO (Kasaucknii 1 Ap., 1978)

1.6. PbiGOBO/IHOE OCBOEHHE PA3HBIX BHIOB OCETPOBHIX PHID

MEI yiKe TOBOpHJN O TOM, YTO O7HOH I3 OCHOBIKIX 33.1a4 COBpEMCH-
OTO OCETPOBOACTBA SBASETCH COXDAHEHIIE 11 PAIVIOREHHE BCEro
MHOro0GPa3Ks BILIOB OCETPOBHIX Phib, a TAKKE PACIIHPCINC HX apea-
na (bBapanuuxoBa u Ap., 1979). OcuoBHLIMI OGLCRTAMI 33BOACKO-
ro pasBeleHls B HacTosuee Bpemst ABIsiOTCs Genyra, pycckuit
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OCCTP, CEBPIOTA H B 3HAYNTEILHO MEHBbINEM MAcTale nepcHIChiil
ocerp Ryprr i itn. OCBOEHO NoAyyeHNe NOHOUEHHOH IKpE! OT nep-
CILICKOro ocetpa Boarn H 06CyKAaI0TCsT NEPCNCKTHRL! €I0 NCN0Ib30-
nauns B ocerponoictee (Bapaunnnosa, 1957, 1970; Aprioxun, 1979)
Hweerest onuT pHGOBOIHONG OCBOGHHST aMy PCKOTO OCCTPA K KAMyTH
Ceupeknit, 1967, 1970, 1971), onHako MaTounoe NOTOJOBBE NX B
ANYpe ouenn HCBOJIIKO, NIOITOMY NPH3HANO HEOGXOANMBIM NPOAIITH
NPT HA JOB OCCTPUBLIX B 3TOH PChe, KOTOPLIl CYIICCTBYCT yike
*aet (Kpeivrm, 1979).

B nocietupe roas Goiuluofi wHTEpeC NpHBAEKAIOT cubupexii
‘€D 11, B 0COGENHOCTH, €ro NOABIL, TYBOAHLI SIKYTCKuil (NeHCKIi)
‘erp (Conoaos, 1965; Bepanuescimii n ap., 1979). Herexnii ocerp

Y BeeS CTatmsin pasBUTHST OYCHL YCTOHUNB K HeDJaronpusITHLIV
“I0BHAV H B Botuemax cBponeiickori yactn CCCP npu Gomee pul
OnIN. wew B slene, tewnepartypax, GHCTpO pacTeT; 3TOTC OCeTpa
HTAIOT O 12 paufioace nepenekruBHM 00BCKTOB 145 ToBap-
ro OCCTPOBOICTBA B 31y Boloemax. Ilpn nowoww neykpatuoir
IBEKITE CYCTCNI THIOMHIANE Y JEHCKOTO 0CeTpa MOJYUHIN co-
‘PCBANNE HKPLI, KOTODAA a2 BHICOKHI MPOUEHT ONI0TOTBOPEHIs
{97--99%). Paspadoraua texmika MePeso3IkH HRPB HAa CTalugx
*ILMOTO-BOCLMOTO 1C€H il 1pOGIiieHHs Ha CETKAX BO BAaKHCH cpe-
le npy remieparype 7-8° OTxon MRPH 33 2 CYTOK TPAHCNOPTHPOB-
t e npesouan 10% 1 3a necaeayomyio nurydamuo — 30%  (Hu-
toanckas, Coitima, 1978; Bep iumesckuit u ap., 1979). Cront 3ana-
14 €O31aifl MaTOYHLIN CTa7 JEHCKOTO OCETpa BO BHYTPENHIIX BO-
ICeMax PasiLx reorpaduucchuX 30H.

CHBHPCRATi OCeTP, HECMOTPST Ha OYCHb LIHDOKOE pacnpocTpane-
Ui, HEeNPHXOTANBOCTL 1 DOJBIIYIO NAACTHUNOCTL (Hajnyhe NoTy-
IPONOTHHX. MICTO PEUHSIX H O4epPHO-peuHbIX (hopv), elle ¢ cran
YGBEKTOM HCKYCCTBEIHOMO DA3BEICHHs DBCACICTBHE MaJloro uncaa
10:10L03pPETHIN O0COGel . elne MEHbUIE UNCACHHOCTL CHOUPCKON cTep-
s (Borunos, Kachsnos, 1978, 1979) Y061 ucnpasntn cvuie-

BYIOLI€C NOJOMKEHHE, NEO6XOWIMO perviipoBarh INPOMLICEd Cli-

MIPCROTO OCETPA I CTEPAS T M HCKTIOUNTE TIPILIOB HENO.IOBONAITHY
1cobeii.

Ocoboe BHINMARHE 10.07KHO GLITE YAEJIEHO COXPAHCHIIO 1 yBein-
'ICITHIO YHCICHHOCTH aTAAH LIYECKOTO OCeTPa, NOCKOAbKY NpPetcTaBl-
“JH 3TOTU BIAA OTINYAIOTCH OYCHL BAXKHON B COBPEMEHHBIX Y. 1n-

151X CTOCOONOCTHIO ANTL B BOAE BBHICOKO (OneaHHyeckoii) ¢nite-
wri B nacrosee Bpeyss B CCCP coxpanniack TOALRO uedodn-
asl NOMy.IAIs 3Toro wertpa B Haccefine penn Puown, ru crpon-
JLCTRO THIDOCTANINH HAPYILAET VCIAOBISI, HEOOXOTHMBIC « § el

1ectachioro nepecta (Hunya, 1976). B covan + stav npe taara
(s CPOYMHO HCNO.IB30BATL BCC\ OTIaBANBASVDLIN NPCIE3BOIATC 1ol

IAHTHYCCROTO OCETPa iR UEICH NCKVCCTBEHHOLO BOCTIPON3 | -
sa (bapaunnnosa n ap., 1979).

Pe3no cHB3MIACH rakike 4HCICHHOCTE NIEMUKO| AMViaphi
AILLIOTO 1T MAJOrO aMy TaPbIHCREY JONATONOCOB, Tdk 4TO M PO
T OHACHOCTL HOJHOTO scuesitorenits (Komun, 19706), Hvewen
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csi cBeneHHs 1O ONOJIOTHH KX PasMHOMEHHA H CO3pEeBaHHUIO rOHAL
[O3BOJIAIOT CTABHTL BOMPOC 06 HX HCKYCCTBEHHOM passenenmn (Ma-
keeBa, Carnros, 1979).

HeonHokpaTHO CTaBHACSH BOMPoOC O Heo6X0AMMOCTH 3aBOJICKOTO
pasBeicHHs CTEPNsIH H 11c/16C006PA3HOCTH € HCNOJIB3OBAHHA NSt
TOBApHOro OCETPOBOACTBA (Ilepcos, 1963; IlInaos, Xasos, 1971,
1979; Koxun, 1970a). Ilocne 3apery/HpOB2HHS Board ¥ CTPOUTEb-
crBa UeGokcapchoit 1 HimxuekaMcKoit I'3C coxpaHHTCSL JIHLIB 11€-
60/1b11As YACTH HEPECTHJHII CTEPJIALH, H YCOBHSA €€ eCTeCTBEHHOIO
BOCIPOH3B0/CTBA B BoJire CHIILHO yXyainarcs (Jlyxun, 1979). Cepp-
e3Hbiii yulep6 €CcTecTBEHHOMY BOCIPON3BOJCTBY CIEpNAAH HaHOCHT
MACCOBLI OTJIOB CaMiOB JUISi MpOH3BOACTBa Gectepa. Ha ouepeaut
CTOST BOTPOCH! O CTPOUTEJILCTBE 32BOAA ISt BOCIIPOH3BOACTBA CTEp-
J5JlE M O €e BCEJeHHH BO BHYTPEHIIME BOJOEMbI H BOJIOXpaHHJIHILA,
rae ona GyneT HaryJHBaTLCs, a B PeKax, Bnajialounx B BOJIOXpAaHH-
NHllla, BO3MOXKEH TaKXKe H €e ectecrpennblii Hepect (Bpaieniok.
1974; Jlyxuu, 1979).

BmecTte ¢ TeM IJf PAROHOB, Tie CTEpJAAb HMEET obigye Hepe-
CTHJIMIIA C APYTHMH OCETPOBLIMH M € UHCNEHHOCTD €€ BeJINKa, CO-
XpaHsier CBOC 3HaYCHHE NpeAnoxerie 1. 1. TnusGypra (1967) o uac-
THYHOM OT/OBE CTEPJISLHE HA MOAXOAaX K HEpECTHIHLIAM BECHOH, 70
Hauana mcpecta GeJIyrH H OCeTpa. B mae 1963 r. B xeJyike CTep-
nsneir on naxoana or 900 no0 9750 mkpiHOK Ge1yrH H OCeTpa. Ovye-
BHIHO, YTO pa3pereHHe NONyJsmHH CTEpJsaH Ha HEPEeCTHIHLIAX
YMEULUIHT HHTEHCHBHOCTD BHIEAAHHA HKPEL

BuiepBble HKpY CTEpJIfH METOUOM runo¢n3apHbIX MHbEKIHH T10-
syuna I. M. Tlepcos (1957); um GblJ1 OPTaHH30BAH NYHKT MO HCKYC-
CTBEIIHOMY pa3BeJIeHHIO CTepJIsiii Ha Kame, B patione Pri6uoit Cio-
6onb1. [1o3sHee HKpY CTEPJSH HEOAHOKPATHO NoJyyan H HHKYOI-
posany Ha UKpSIHIHCKOM H BoJrorpajckoM oCeTpoBbIX pLIGOBOAHLIY
3aBoAaX, NpHMEHAS Aas paGoTHl C Helo GHOTEXHHKY, pa3paboTaHHYIO
Ha NPYFHX BHIAX OCETPOBBIX (Bekos, 1nios, 1974; JIbBos, 1976;
1ilnaos, Xa3os, 1979).

OfHHM H3 OCHOBHEIX OGDLEKTOB TOBapHOrO OCETPOBOACTBA B MNO-
cnenniie roasl cran Gecrep — MMOpHI NEPBOTO NOKOJEHNUS OT CKpe-
LIMBaHHS GEJIYTH CO CTepinjpio, GLICTPO jocruraioimii ToBapucro
Beca {Hnkoniokun, Bypues, 1969; Bypues, 1967; Pomanniuesa, 1976,
1979). T'uGpunsl BTOPOro TMOKONCHHS Gecrepa He MOTYT ObITh HC
NoJIp20BaHE [Jisi TOBAPHOFO OCETPOBOJACTBA H3-34 BHICOKOH cMepF
HoctH (cm. BepamueBckuit v Ap., 1979). Takum ob6pasoM, NPOH3BOAL
¢TBO GecTepa B HACTOfILIEE BPEMs BENETCs 32 CHET COKpaLIeHHsT pa
GoT no BOCNPOU3BOACTBY OellyrH M CTEp.IsiiH. Ins Toro utobul 1
Ayuenne GecTepa He MELIAJNo BOCIPOU3BOACTBY YHCTLIX BHAOB OCET
POBLIX, HEOGXOIHMO CTPOUTEJILCTBO crelranu3yu pOBaHHOTO 3aBOL
H monNHAs H3OJISUIHS BOJOEMOB, MCIOJL3YEMEIX L1 BHDALHBAHM

Gectepa, BO H30eMKAHIE CKPEIIUBANHS €0 C UHCTHIMH pHIAMH OCET
poBuix (BepauueBCKHil H Ap., 1979). 3naueinne H AOMyCTUMBIH 06D
eM npon3BojcTBa Gecrepa B HACTOsILIEE BPEMS noABEpraloTcsi nep
OlICHKE, MOCKOJBKY Bpel, HAHOCHMEIR HM BOCHDOM3BOACTBY OCHOB
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HBIX BHI0B OCETPOBLIX PLI6, HH B KOG Mepe HE KOMIICHCHPYETCs!
110;1b30H, H3BJCKACMON H3 NpoMbllLTIEHHOro Noayucnus Gectepa. O6
3TOM TFOBOPHTCSI B pELICHHSX LEJOro psiia KOMIETEATHLIX coBelia-
wuit 1 KOHCYALTaTHBIOIO COBETA MO OceTPOBLIM pribam npu Mxrno-
Jornueckoli xomuccnp MuuuctepcrBa puibnoro xossiictea CCCP.

Hecomuennbii Hayunblii viTepec RpeACTaBIAIOT NPOAOJKALD-
LIHEeCs B TEUEHHE PAAa JeT HCCNCOOBaHHsI BHTENNOTEHe3a, aHOMa-
JHil pa3BHTHA 3apoblllefi H NpPeANHYHHOK, XPOMOCOMIUBIX Hapylie
nHii v ruGpHaoB pasublix nokondenudi (Bypues, 1967, 1969, 1971;
Kpeuiora, 1970; Bypues, Cepebpsikosa, 1980), a Takke npeanpuus-
TOe B MOCJEINHe roibl Ha 3apoiblliax fectepa H3yyEHHE BPEMEHH
BKJIOYEHHN B PA3BHTHE OTLUOBCKMX FEHOB MO TOABJEHHIO KOAHpYe-
mbix umu Genkop (IO. B. Lieetenxo, A. C. Unxaues, AnyHOE CO06-
LICHHE) .

1.7. BausHue BHELIHHX YCJOBHHA Ha CNOCOGHOCTH CaMOK
pearupoBath Ha THNOQH3apHYI0 HHBEKIIHIO
U Ha pHIGOBOJIHOE KaYeCTBO MKpLI

TToMHMO HCXOOHOrO COCTOfIHHSI CaMOK, 6ONBLIOE BAHSHHE HA PE3Y.b-
Tar rHnohH3apHOH HHBEKIHH H PHIOOBOLHOE KAuyeCTBO MhPLl OKa3bl-
BAlOT BHEIIMHE YC]OBHs, B KOTOPHIX CAMKH CONEPIKATCH A0 HHBLEK-
MK H B NI€pHOj co3peBanHs. K 3THM YCJIOBHMSIM OTHOCATCS NPOTOY-
HOCTE, COflep»RaHHe KHCJ0DOIA B Boze H Temnepartypa. B nacrosuiem
pasfene Mbl pPacCMOTPHM BJIHfIHHE TJIaBHbIM OGpa3oM TeMneparyp-
HOro ¢aKkTopa Kka COCTOSHHE CAMOK H HX PEaKiHIO Ha AeHCTBHE ro-
HaAOTPONHbIX TOPMOHOB, a TaKXe BJHAHHE HeUJATONPHSITHLIX TEM-
repaTypHLIX YCJIOBHI Ha OBYJALHIO H KAUECTBO MKpEL.

Bellle Mb! FOBOPHJIE O TOM, YTO NPOH3BOJKTENEH, HE OTBEUAIOLIHX
Ha THNO(H3APHYIO HHBEKINIO, B HEKOTOPLIX CNYYanX BHIIEPKMBAIOT
HPH HEpECTOBEIX TeMIEpaTypax H TakHM CNocoOOM noJyyaloT oT ua-
CTH CaMOK NMPHrOAHYIO ISl PLIGOBOACTRA HKPY.

CoBeplIeHHO HHAYe PCArHPYIOT Ha BHIACPKHBAHHE IPH HEPECTO-
BLIX TeMNepaTypaX CaMKH, HCXOIHO CoCOOHBIE OTReuaTh HA [HIO-
(H3aPHYI0 HHBEKIUHIO CO3PEBAHHEM OOLHTOB. YXXe KPaTKOBPEMEH-
Hoe (1ByX — ueThlpexiHeBL0e) BLLICPIKHBaHHE TAKHX CAMOK B cai-
Kax MPH UEPECTOBLIX TeMMepaTypax 0 MUBEKUHH HM CYCIEH3HH
rPNOMIZ0B BHI3LIBACT Y HHX NOTEPIO CNOCOGHOCTH OTBEYATh Ha AeH-
¢TBHE [OHAAOTPONIHLIX TOPMOHOB CO3PEBAaHHEM OOIUMTOB; YCM BBILIC
TCMIEpaTypa BOALL, TeM GHICTPee CaMKH TCPAIOT 3Ty CNOCOGHUCTE.
Takoe e BJHAHHE, KAK BHICPIKIBAHHC, OKA3LIBAIOT HA HHX H HE-
GaaronpHsATHLle TeMNCpaTypHble YenoBus. B rnocicanee Bpemsi HA
CaMKax CeBpIOrTH yAaJIoCh MONYYHTh HEKOTOpHIE JIAHHLIE O MEXaui3-
Mt BAHSIHHS 3THX (PARTOPOB U O BO3MOXHOH OOpaTIMOCTH HX [EfiCT-
Bus. Hipke Mbl 0CTaNOBHMCS HA 3TIX NAHHLIX nojipobuee.

Bausintie Hebaa2onpuaTHelx TeMnepaTypHulx ycaosui it evidep-
MUBAHILA CAMOK NpPL NEPECTOBBLX TeMNepaTypax HO nepexod ooyu-
TO8 K cO3pesaniio nod OeilcTauem 20HOOOTPONHBIX 20PMOHO8 2UHO-
¢uza. U3necTHO, YTO Kak NMPH €CTECTBEIHOM Pa3MHOACHIH B PCKe,
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Tak Il NOCJE HILEKIHH CAMKaM CYCMEH3HH THIO(MH30B HAa OCETPOBOM
pHIGOBOJHOM 3aB0fIEe OOLATEI IEPEXCASAT K CO3PEBAHHID TOJBLKO MPH
nepecToBLlX TeMnepatypax. CaMkH CeBpIOTH NPH TeMAepaTypax BO
Apl Huzke 12—13° mnn Brie 25—26°, Kak NPaBuyIo, NepecTaoT pea-
rHpOBaTh Ha THNOQU3apHYI0 HHBEKIHIO co3peBanheM ooiuToB. OT
yero 3To 3aBicHT? OrBeT a 3TOT BONPOC GBIN TNOJYYCH NPH H3yuC
HHII BJUSIHAA PA3HBLIX TEMIEPaTYPHHX YCJIOBHI Ha cnocobHOCTh o~
JHIKYJIOB CEBPIOTH PearHpoBaTh HA& FOHANOTPOMHLIE TOPMOHBI THIIO-
¢H3a B NPOrecTepOH BHE TE4a CAMKH, B (PHIHOIOTHYECKOM PacTBO-
pe (Hasbiaosa, 1972; Iletnad, Nassinioa, 1974, 1981). ®onnnkynw,
B3fITHIC OT OJIHOH CaMKH, HHKYOHpOBaJIH B pacTtBope Puurepa c ro-
HalOTPONHLIMK FOPMOHAMH TIHMOhH3a WJIH C TPOTeCTepOHOM H B
pacTBOpe 6€3 rOpMOHOB NIpPH TEMNEpaTypax HIKE ONTHMAIBHBIX
(9—10°), ontumanbubix (17—18°) H Bolwe onTHMyma (28—30°).
Uepes conoctaBMOe AN DA3HBEIX TEMMEPATyD BPEMSE, H3MepseMoe
OIHHAKOBLIM UMCIOM T,, QOJAHKYNL], HHRYOHPOBaBLNIECS NP HH3-
KX I BLICOKHX TeMIiepaTypax Ha npoTsxenHu 2— 101, nepeBoinnu B
ONTHMAJIbHEIE TEMIIEPATYpUbE VCIOBHS. Te GoNInKyIL, KOTOphle 10
3TOr0 MOMEHTA HHKYOHDOBaNHCh B NMPHCYTCTBHH FOPMOHOB, MOMEILA-
aH B pactBop Puurepa 6es ropMoHOB, a Te, KoTopuie HHKY6NpoBa-
JECh B pacTBope 6c3 ropMOHOB, NOJBEPrany ACHCTBHIO CYCICH3HH
runou30B Han nporecrepona. Okasanock, YTO B BapHANTAX ONLITA C
HCNOJIb30BAHHEM I1POreCTEPOHA OOLNTEl CO3PETH NMPH BCEX HCMBITAH-
HBI\ TEMIEpaTypax H He6oJbluasi HX yacTh OByJHpoBaJsia. Osynu-
poBaBlie OOUHTH OLUIM OCEMEHENBl H H3 HHX NOJYYEHb MKI3HCCNO-
cobuble NpelHYHMKK. B oTnHYKe OT 3TOr0 B ONBITAaX C HCMOJB30OBA-
HHEM CYCTEH3HH THNO(H30B CO3PEJH TOJBKO T€ OOLUHTH, KOTOphie
HHKYOHPOBATHCh NPH ONTHMAJABLHBIX TeMepatypax. PoNIuKynLl, Hi-
kyGupoBapwuecs: nipu 8—10 u 28—30° n nogsepruyTele Bo3neficT-
BiII0 FOHAIOTPONHEIX TOPMOHOB KaK BO BpeMsi NpeQLiBaHHs MpH He-
6naronpUATHLIX TEMNepaTypax, Tak H NOCJe NepPeBEACHHS B OITH-
MaJBHYI0 TEMIEPATYpPY, HE PearipoBaJIH HA FOPMOHA/ILHOE BO3HE#-
CTBHE: BCE OOLNTHI OCTaJHCh Ha HCXOIHON CTalu¥ H COXPaHH 14
60nb1110# 3apoALIICBLI NY3BIPEK.

Takoii e pesysbrar GLIl NOJNYYEH, KOTA OXNAMKACHHIO NONBEP-
raji He H30JHPOBAHHLIC B (PH3HOJIOrHYECCKOM PacTBOpe (POJIHKYIbL,
a Bcio caMky. Ilocne peskoro oxaaxnenus caMky (CHMKeHHE TeMIe-
patypul ¢ 20—25° no 4--8°), BuinepxuBanus ee B TeueHne 2—4 y
TNpH UH3KOH TEMNCPaType M BO3BDALICHHS B HCXOAHMbIE TEMIEPATYP-
HEIE VCJIOBHS (OJIJKKYNBl VTPAUKHBAJIH COCOBGHOCTE PearHpoBaTh Ha
A€HCTBHE FOHANOTPONHLIX OPMOHOB FHNOMH3a CO3PEBAHHEM OOILH-
TOB (IPH HHBEKIHH CaMKe CYCIIeH3HH THNOGH30B HIIH NpH ee 106aB-
NeHHll B cpeny HuKy6amuu in vitro). Bmecre ¢ TeM oouatn Takny
CaMOK cO3peBalik B pactBope PrHrepa ¢ nporecrepouom.

Ananorsuneie OnbITH GLIH NPOBEICHB ¢ CAMKAMH CEBPIOTH, Bbi-
ACpHAHHEIMH B CajnKaxX B TEYCHHE TPEX—CEMH CYTOK IPH HEpPecTo-
BLIX TeMIlepatypax. ¥ caMoK Kamubie cyrku Opans mynom oinu-
KVJAbl, OJHY YacTh M3 HUX HHKyOGHpoBanu B pactBope Pumnrepa ¢
CycrcH3Hell THNOGH30B, a JPYrylo —B pacTBope ¢ NpOrecTepOHOM.
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B pactBope ¢ runoH3oM OOUHTE NCPECTANH CO3PEBaTh yiKe Nocie
Tpex-ueThIPCX CYTOK, a B PacTBOpe NPOrecTepoHa CO3peBasid H Ioc-
e CeMH CYTOK BLIIEDXHBAHHS CaMOK B caxkax. Takum oGpasom,
noTepsi caMkami CNOCOBGHOCTH cO3peBaTh NOJ BAHAMAEM THIOGH-
3apIOH NHBLCKUIH B pe3yibraTe BO3AeHCTBIS HeGNarONpPHATHBIX
TeMIepaTyp HAH BbLICPXKHBAHEA IpH HEPECTOBLIX TeMNepaTypax
00yCliOBA€HA MMOJABJIEHHEM CIIOCOGHOCTH KNETOK (OJLNHKYJIsIPHOTO
SNITEMIA BHIIENATH Nporectepol (mporecTepoHOnofoGHOe BEIECT-
BO) Il TeM CaMLIM BHI3LIBATh CO3PEBAHHE OOLHTOB.

BaxHoe 3HaueHlle MOXeT HMETb TOT (AaKT, YTO CROCOBHOCTH
KJCTOR (POJTHKYNAPHOrO 3NHTCJINSI pearnpoBaTh Ha [elCTBHe ro-
HAIOTPONHBIX TOPMOIOB B HCKOTOPLIX YCJOBHAX MOXKET OblTh BOC-
cTanoBACHA. B SRCNepuMCHTANLHBIX YCIOBHSAX TAKOH pe3yAbTar Obln
NONVYCH HaMIl NPH NMOMOINH HHBEKLUHH pe3epBHPOBAHHBIM HJH OX-
JaXIEHHLIM CaMKaM FOPMOHA 1LUHTOBHAHOH Kenesbl — TpuilonTH-
ponnna. OT 3THY CaMOK NocJle HHLEKUHH HM CYCIEH3HH THIO(QH30B
6uliia mojiyuena 3peaas AKPa, KOTOpas B HECKONBKHX CIydanx Onula
HCMOAL30BAHA AN NPOMBILLJIEHHOK MIKYOallHl H W3 Hee pa3BHJAICH
xKu3necnocobume npeasmunnuky (Heraad, Hasbinosa, 1974, 1981).
Caenyer, onHano, NOAYEPKHYTh, YTO, NO HaluM nanHbiv ([etsad,
JapblaoBa, 1979). na pLIGOBOAHOE KAUECTBO CAMHX OOLUMTOB TpH-
AOATHPOHHH He OKa3LIBaeT JeHCTBHA M HE CHHMAET HAuaBIUKXCS FB-
JieHuii AereHepauHH OOLHMTOB. JlaHHble, NOKA3LIBAIOLIHE BO3MOX-
HOCTh HCMOJIb30BAHHS TPHHOITHPOHMHA B NPAKTHKE PLIGOBOAHLIX
3aBOJIOB A TONYYEHHS HKPLl OT CAMOK, IIOXO pearHpyionux Ha
FUNOGU3APHYI0 HHBEKIUNO, NpexncraBiens B [punoxenun 4.

Tenepn Mbl MOXeM OTBETHTH Ha BOMpOC, NIOCTABAEHHLI B Haua-
Jle 9TOFO pasznena: yem o6ycaoBleH TOT (aKT, YTO CO3peBaHHe Cca-
MOK IIpll €CTECTBEHHOM HIEPecTe M NocJ/e HHBEKIHU CYCIIEH3HH THMO-
(H30B NPOMCXOANT TONLKO NMPH HCPECTOBHIX TeMiepaTypax? Ilpu-
4pHA 3TOr0 (NpH €CTECTBCHHOM HEPECTe, BEpOSTHO, HE €JHHCTBEH-
nas) 3aKJOYaeTcs B TOM, YTO NPH TEMIepaTypax, JeXanHx 3a
TPaHHIAMHE HEPECTOBLIX, MPOMCXONHT OOpaTHMOE mNoxABJEHNe CIOo-
cobHOCTH KNETOK OJJIHKYJIAPHOTO 3NHTENHA pearHpoBaTh HA neii-
CTBHE FOHANIOTPOINHBIX TOPMOHOB CTHMYJISIHEE CO3DEBAHHS OOLMTOB.
To obcronTenseTBo, uTo NOC/IE NMONABJIEHHS 3TOH CHNOCOGHOCTH mox
AeHicTBHEM HEOJArONMPHATHEIX TeMIEPATYPHLIX YC/IOBHH OMa MOXKeT
JHITb CHOBA BOCCTAHOBJCHA, MMEET O0JIblIOE 3HAUCHHE, TAK Kak
onpeselineT BO3MOXKHOCTL CO3PEBAHHS OOLHMTOB IpH Nepexoae poibul
H3 YCJIOBHMii HM3KHX (WM BLICOKHX) TeMIIepaTyp B ONTHMaJbHbie
HepecToBbie. B M3JIOXEHHBIX Bblllle ONBITAX HAM yHajloch BOCCTAHO-
BITh CHOCOGHOCTH KJAETOK (hOJUTHKYJISIPHOTO 3HTENHS PearHpoBaTh
Ha JeiiCTBHE TOHAZOTPOMILIX FOPMOHOB FHNO(GH3a NPH MOMOLIM
HHBEKIIIE Pe3epBIHPOBAHHLIM H OXJIAXKICHHBIM CAMKaM TPHHOLTH-
pounia. Cnejtyer ckasaTh, 4TO CTHMyJMpYIOLlee BJIHSIHHE FOPMOHA
IWATOBH/NIOH KeNe3bl — THPOKCHHA HA CO3peBaHNe CAMOK CEBPIOTH
TOA BJANSHHCM FOHAJIOTPONHLIX TOPMOHOB THNOGH3a paHee GHUIO
nokazano I. H. Kanamunkosuim 1 C. H. CkajoBckum (1940). He
HCRJIIOUEHO, YTO FOPMOHBI LIHTOBHHOM KeJe3bl yYyaCTBYIOT B NOATO-
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TOBKe Nepexoia pLb B NEPECTHOE COCTOAHHC M B HopMe. B noassy
TaKoi BO3MOKHOCTH TOBOPHT COIVIaCOBaHHOCTh nepHOAa akTHBHOTO
COCTOAHYSI UIHTOBHAMON 2KeJle3bl C HEPECTOBOH Murpaiieii m muepe-
crom (Ckanosckuit, 1949; MiBanoBa, 1954).

Bausnte HebrazonpuaTHEIX TeMNEpaTYPHLIX YycAOBUL HA 0BY-
254U 0oyuUToB L pbib0BoOHOe KauecTso Ukpsl. JleficTene HeGnaro-
NPUATHLIX TEMMEPATYPHLIX YCI0BHA Ha (OINHKYIE BO BTODOi IO-
JIOBHHE NeploAa CO3pPeBanis OOUHMTOB CYMIECTBCHHO OTIHYAETCH OT
¥\ JEHCTBUA BO BpeMs fepexona OOUMTOB K co3peBaHnio. Ecan npx
nepexoze K CO3PEBAHHI0 Halfo.e€e uyBCTBUTEJBHBLIMH fABJIAIOTCS
KACTKH (OJJINKYJIAPHOrO 3NHTENHs (0OUMTLI He oOHAPYKHBAKT
NPH3HAKOB TIOBPEIKAEHHA), TO B KOHIle NIEPHOJA CO3PCBAHHA OUCHE
qyBCTBHTENBHLIMH K HeACTBHIO HeGJIaroNnpuaTHLIX TEMOepaTyp CTa-
HoBsitcs oounTel. IlpH 3TOM Hepenko HapylaeTCs HOpMAalbHOE CO-
OTHOLICHHE MeXy cO3peBaHHeM M oBYJsuHel oonutos. M3secrro,
YTO CO3PEBAHME OONKTOB M HX OBYJISlliA lpejAcTaBAsAioT coboii ABa
OTHOCHTENLHO HE3aBHCHMLIX NpoHecca, KOTOPhle MpH HOPMAaJbHBIX
yeJloBIAX JUlubL corlacoBaHpl Bo Bpemeny (Wright, 1945; Kasan-
ckuit, 1962; Hemiad, 1970a). Ilpn HeGnaronpusiTHBIX YCJOBHSYX, B
nepByIO Ouepellb TEMNEpaTYPHBIX, 3TA COrNACOBAHHOCTL J€TKO Ha-
pYIlaeTcsi, H B Pe3yJbTaTe €lle He CO3PEBLINE OOLUMTHI MOTYT OBY-
JIIPOBaTh, a CO3PEBlIHE 3a1epXKHUBATLCS B (OJJIKYAX, YTO NPHBO-
I¥T K HX noBpexenuio. ITosyuenne umkpbl npa HeGiaronpusTHEIX
TeMNEpaTypax BEAET K PC3KOMY CHHIKEHHIO pbIGOBOJHOrO KauecTBa
HKPEL H GONBLIEM €€ NPOH3BOACTBENHLIM NOTEPSIM.

H3yuenre BiusuHs TeMilepaTypnl BO BTOPOH NOJIOBHHE MEPHOAA
CO2peBaHiA OOLUHTOB OUEHb OOJleryaercs TeM o6CTOSITENBLCTBOM, UTO
rocjle HACTYNJIEHHS HHEPLUHH CO3PEBAaHMsi OOLHTH OCETPOBBIX PLIG
croco0HBl no3peBaTh B (PH3HOJOFHYECKOM pacTBOpe. 370 NMO3BOASET
H3yuaTh BSIHfIHHE Pa3HLIX TEMMePaTyPHHIX YCIOBHH Ha CO3PeBaHHE
Il OBYJISIIKIO OOLHTOB ONHOH H TOH iK€ CaMKH BHe OpraHu3Ma H
MOTOM COMOCTABJATL NONyuaeMmble HaHHbIE C XapaKTepOM CO3peBa-
HHfl H OBYSILMH OOLHTOB iN VIVO B TeJie Pa3HLIX CAMOK, HHBLEQHPO-
BaHHBIX MpI Pa3HLIX TeMIepaTypax.

CaMkaM HHBELMPOBAJH CYCNEH3HIO aileTOHHPOBAHHLIX rHNOMH-
30B I, MOCJE HACTVILICHIA HHEpilll CO3peBaHus, BhIpe3anil y HHX
KycKH siqunKoB. HeGonblille yyacTKH SIHUHHKOB Kaxnofi caMkn
rioMcnlajil B pacTeop PrHrepa npH pasHbix TeMmepartypax JIfl HO-
3peBanlisi ¥ oByJaupn. [lo mepe OBYJIAIUIN OOUMTH OCCMEHSITH H
CJICIHTIH 33 HX Pa3BHTHEM.

Ha puc. 7 npHBeneHbl pe3yJbTarthl TAKOro ONHITA C OOLITAMH
JBYyX CAMOK BECEHHEHEPECTYIOLIEro NOHCKOFO OCETPa H OIHONH CaMKH
OCEHHEHEPECTYIOLIEro KypHHCKOro ocetpa (nompobuee cm. Hernad,
1970a), oicHHBaeMble MO NPOLCHTAM OBYJSIHUH, ONJIOOTBOPEHNS 1
aKTHBAIIH HeolJlofAoTBopuBINKXCs sinl. O6pawaer Ha cebs BHIMA-
Hue GoJibll0e CXOJICTBO B IIOBENEHHH OOLHTOB BECCHHE- H OCEHHEHe-
PECTYIOIHX CAMOK OCETPa MpH OXHHAKOBLIX TeMIlepaTypax.

Temnepatypnl HudXe HepectoBbIX (4—7°% puc. 7, A, B) obpath-
MO NOAABJAOT NPOLECC OBYJALKH, HO HE NPEISITCTBYIOT CO3PeBaHHIO
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oouuTtoB. IlpH 3ToM OHH OKa3sbl-
BaIOT HA CO3PEBIIHE OOLUHTL aK-
THBHpYIODlee feficTBie H NOOYXK-
1310T BX K MapTeHOreHeTHYecKo-
MY Pa3BHTHIO BHYTDH (OANHKY -
aspnbix o6osaouex. Ecam ooum-
Thl, 103peBmue npu 4°, GricTpo
NMEPEHeCTH B YCJOBHA HOPMAaJl-
HLIX HEPecTOBLIX TeMIepaTyp, TO
OHH ZPYXKHO OBYJHPYIOT, HO OIl-
JOAOTBOPAIOTCH TOJBKO TE€ H3
HIIX, ROTOPLIC HC yCIeRll AKTHBH-
poBaThCs 32 BPCMSI NpeShiBanHs
npu HH3KHX Temneparypax. He-
Mmporo Gosee BLICOKas TeMmmepa-
vypa (8% cm. puc. 7, A) yie ne
UPENATCTBYCT OBYJSAILKH, HO Cpe-
1H  OBYJNHPOBABLIIN  OOLNTOB
HMEETCs €nle BLICOKIHH MpOIeHT
AKTHBHPOBANHLIX, HECMOCOBHBIX K
OIJIOAOTBOPEHHIO s, MBI TyT
BCTPEUAEMCSI CO CIyyaeMm pauHck
AKTHBALKH siHll, KOTOpas Ipej-
cTaBasieT CoB0H ONHH H3 OCHOB-
HBIX HCTOYHUKOB HX HEOMJIONO-
TBOpsSIeMOCTH  (moxpobuee  cM.
Hetaad, Tunzbypr, 1954).
Hance, B uHTepBanc teme-
paryp or 10 10 21—22°, Hau-
GoJbluee YHCNO OOLNTOB HOpP-
MaJIbHO JIO3pPEBACT, OBYHpPYET 11
onnonoreopsetcs. M3 Takux
OOWITOB MONYYCHE! HOpPMAJbiLIe
UPEIMYHIKE H MAaJIbKIIL.
Ipu temnepatype oxono 24°
il BBILIE OOUITHL yXe 3aMeTHO
MOBPEXAAIOTCA: PE3KO CHHIKAET-
€5l TPOUEHT  OIUIOAOTBOpEHHA
H YBEJNHUHBAETCA CpyNNa Heon-
“101I0TBOPHUBINNXCS (TJIaBHBIM 06-
Da3s0M HeaKTHBHPOBAHHLIX) Sl
CPenH ONJIONOTBOPHBILHXCH sHIL
MHOTHE pa3BHBAIOTCS YPOIJIHBO.
MECTE C TCM CHHIKAETCS Mpo-
UEHT OBVJINPOBABLIHX sHil,
CxofHbIC H3MEHEHNUS HeMBITH-
BalOT OOUNTH, CO3peBale B
Tesie CaMKH; OPH nonbeMe Tem-
NepaTypul BOALI B cajgkax 10
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Puc. 7. Cozpenaniie OOLHTOB OceTpa BHe
Teaa caMKH B pacteope Puurcpa ([nns-
6ypr, Hernad, 1969)

A, B — qepHOMOpCcKo-a30BCKHR, B — KypHH-
CKHR OCeTpht

H3aMeHEHHA NpOLEHTa OMNOAOTBONEHHBIN ({),
(2} H axT 3
AW, @ TaKKe NPOLEHT OBYTHPOBABILHX FRHIl
(4). KoWTpoas —Te xe mnokeaaTeln 18
HKPHl, CO3peBLleili B Tene CaMku

HeaKT
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25-26° OOUMTE! NOBPEXKIAIOTCA [ OBYJALHS NPHOCTANABJIHBACTCH.
Tlpn ecrecTseniom HepecTe TakOR MOMEBEM TemnepaTypbl NPHBOLHT
K TOMY, UTO CAMKH YXONAT C HEPECTHIInY ¥ 3ajeraioT B AMbl (Jlep-
wasnH, 1947; Oernad, 1970a).

Pe3yapTatl ONMCAMOro BLIIIE ONLITA € OOUHTAMH BECEHHC- H
OCEHIEHEPECTYIOLHX OCETPOB TNO3BOJIAIOT IpeinoJaraTh, YTO FPaHll-
LBl TeMnepaTyp, OnarofpHATHLIX JNA 3aBEPUICHHS HX CO3DPEBaHIIs
Il OB} JsiUIH, y 3THX OCETPOR CXofiHbl. Takoe npeanosaoxeHHe, Ka-
3anoch 6bl, NPOTHBOpEUNT NpaKTHKE PaloThi pHIGOBONOB, TAaK KakK
XOpOIUYIO HKPY OT Becelilie- H OCCHHEHEPEeCTYIOWX OCEeTPOB MOAY-
ualoT ofLuiie Npy pasHeIx Temnepatypax. Oanako B JefiCTBHTEIID-
HOCTII TYT HeT HHKakoro npotiBopeuus. Mssectno, yto anurenbioe
BBUIEPKIBAHNC CAMOK NpH HEPECTOBLIX TeMmIeparypax yXyAllaeT
KaycCTBo Kpol. IlosToMy y cceHHeHepeCTYIONUMX OCeTpoB, HaulHa-
IOIHY PA3VIHOXKATLCA NOC/I€ CHHIKEHHAS TEMIEPATYPLI BOALI A0 BEPX-
HIIX TPanmil HEPECTOBLIX TEMIEpaTyp, BLITEPXKHBAHHE BLI3LIBAET
yxyalleHlle haucCTBa HKPLI PAHBLIE HACTYIVIGHHS! HHMKHIX TPaHHil
Temrnepatyp, 6JaronpusTHEIX AAsi CO3DeBalls. Y BeCeHHEHCPECTV-
IOLUN OCCTPOB, KaK H y PAIMHOXAIOUIMXCA BCCHOH O€AVri H CeB-
pIOIN, BBLLePIKIBAHHE NPH [EPECTOBHIX TCMNEPaTYpax, HaNpPOTHB,
TPUBOTNT K CHHMACHIK KayecTBA HKPLl A0 [ACTYN.JEHIS BCPYHHX
IpalHI HCPECTOBLIX TeMACPaTyp.

Pe3yvavTaTel npuBeACHHBIX BHILIE ONLITOB HO BAHSHHIO PasBIY
TEMDEPATYPHLIN YCAOBHI Ha (ossuky.s, HHRYOOpyevble B conc-
BOM P TBUpE, XUPOWIO COTAACYIOTC € AAHHLIMH 00 H3MCHEHHH
GOAINKYI0B NOT ICHCTBHCM HU3KHN TeMACPATYp B Telde CaMKil
(Her1 ¢, JaBuiosa. 1978). Camnam CEBPIOTI C TONajiavH B 3aBep-
wen 0 1V cTa.uly 3pesocTi HHLEUNPABAMN CYCNeH3HIO FIHO(H30B
I BBLL pAuBadH BN DPH HOPMaAbHOI HepccTOBOIT Temmepary pe
(7.5 211 1 npuoGpertenusi oounTami HHepunn cospeBanis. 3a-

TeM 11 p ol bIY CPOKAN Mepiala HHepUHHl CO3PeBAIHA CavoK Moi-
BepI LT BU CIEHCTBHIO HN3RHN TCVIIEPATYP: OIHOMOMEHTHO CHIZK AT
ey pvoBoas ma 1115, peuaepmnBasn camxy npnu 3—- 6° B
Teuc 3 4 u OBleTpPo noBpATH TemmepaTypy na 12 177
Ha NUABEPIHYTHY  TAROMY BO3_CIICTBHIO HE3a1oiaro 1o
pasj 171 B OOUHTAN 3ADOBILIEBO. 0 NV3BIPbR 1, M0.00HOe H3Me-
HeHIt QIepAND 10 URA3BIBA 10 BAHSINS — OOUGTH HOPMAJLHO
CO3Perall I BN HIPOBAIN: IIKPY TH. CaMOK HCNOAb3OBAJAH 148
NPOHSE W | HHOIE  Hiny Sawm HOJIVHILTL  AH3HeCTICCOBHBIN

Ipe s, Tpn oxaaskiennn camon B 10 BpeMs, KOrAa QOLHTH
HAXUAILIRL H CTAAHAX fipoMerade bl n MeTadasn BepBoro acie-
IHST COSPCHANNST, V' 4aCTH H3 HHX Had/i03ad0och CHIKEHHE 10.4H
OBY.IHPOBABLIY  ouuiitoB. OXidamAeHHE, 0CYUECTBICHHOE HECKOJb-
KO NosAHEe, nepel HavaloM OBYJSULI OOUHTOB WM B Hayane IX
OBy AAIUM, NPUBOAMAG K BoacC IMNI MCHEE HOAHOMY NONABJIEHHIO
nporecca oByimig. B obons nocaeammx cayuasy cpean OBY.HpO-
BaBUIIX OOUHTOB CHEYKANCH NPOLCHT CMOCOGILIX k OUAOAOTBOPEHHED
i Hopmaabhowy paseutiio. HeGaaronpusitioe temneparyproe Bo3-
ACHCTBHE 1A 3AKNOUNTCABHLIX CTAINNX CO3PEBAHNST Bhi3BAA0 H3Me-
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HEHHsl, KOTOphle PHGOBOALI HA3LIBAIOT <«3aTBEPIAEBAHHEM» CAMK.
) OLHOI H3 TAaKHX ¢3aTBEPIEBIIHX» CAMOK (OJNMKYIb name npo-
GHBaJIMCL yepe3 rPoxoTky. IloJiyueHnble naHHMBIe NOKA3LIBAIOT, YTO
CHHI(CHHE TEMNEPATypLl HHXKe HEPECTOBHIX B KOHLIC NEPHOLA CO3pe-
BaHHST TOPMO3HT OBYNALMIO H NOBPCK AT OOLHTHL.

Corlocrasienue NanHbIX O TEMIICPATYPHBIX rpaHuilax ecTecTBeH-
Horo Hepecta (cwm. 4.2), co3peBannn HHDBELIPOBAHHBIX CAMOK U JO-
SPCBAHHH OOLUNTOB OAHOH CAMKH BHE OPTaHM3Ma NpPH PA3HLIX TeM-
HepaTypax NpIBOAKT K BLIBOAY, YTO B KOHKE IepHOIA CO3PCBaHIs
(OILITOB, KOrfla OHH OCOOCHHO YYBCTBUTEALHBI K NEHCTBHIO Hebia-
CONPHATHBIX YCJIOBHA, 0COGEHHO BaHO, 4YTOGH TeMnepaTtypa BOJBI
B CanKax C NPOU3BOIMTEIAMH He BBIXOKAA 32 MPeNeNbl HepPeCTOBBIX
TeMreparyp.

1.8.  BuiMeTHIBaHMe MKDL! BO BPEMSI eCTeCTBEHHOIO HepecTa
H NoayyeHnHe MKPHI Ha PHLIGOBOAHOM 3aBOje

TIpu ecrectsennom mepecre, B NPHCYTCTBHH CaMila, cavka He 3a--
LepKUBACT NKPY: NO Mepe OBYJANVH MOPIUHH AHI[ BMECTE C [040CT-
HOH 7KHJIKOCTBIO BBITENSIOTCH B BOAY. AKTHBIBC IBHMEHIH CAMKH
CNocoGCTBYIOT OBYASIUNN OOIHMTOB, PaABHOMCPHOMY BLIAEICHHIO fHL
YEpC3 NMONOBYIO MOPY M B\ PACCEHBANHIO B BOZE. Y TEKYUHX CAMOK,
BHIIABIHBACMBIX HA HEPECTIUINLAX, B TIOJOCTH TeNa, KAK MpaBIlo,
GLIBAET MaN0 OBVIPOBABLIIN JHIL

B onwitax O. B. Yepubimesa (cM. Canos, 1957; Kasauckuii,
1957a) u I1. C. Kwenno (nuHoe cooblLenHe) aHaJOTHUHLIM 06~
Pa30M Benn cefs caMkn, co3peBine rocde THNOMH3aPHON HHBEKLHH
H MOMEDICHHEIC B BOAOEM BMECTE C CAMUOM; OHH He 3a11epKHBANK
UKDl B MOJOCTH TeNa If NEPCXollml K HEpecTy, KOTOPLIH pJMacs
HECKOJBKO YacoB.

Ha priGoBoaurix 3aBozax camox n camiuos Tiocsle MHBEKLHN AM
THINOMU30B BBITEPIKUBAIT OTIACABHO, B pasHbIX cazgkax. B sthx
YCJIOBHAX Y CAMOK He BUSNMIKACT HepecTOBOro TIOBEJICHHS, U OBYJII-
POBABLIIHE OOUHTH B GOIBLINY KOJHYCCTBAX CKAIUIHBAIOTC B NOMO-
CTH TCA3; ML YaCTb W3 HIX CAMKA BLIGHBACT B Bony. Ko Bpemenn
SaBepLICHHs OBYAALHI OOUNTL!, KOTOPLIC OCBOBONHJNCL OT onan-
FVISPHLIX 00oJlouek B nauazse 3T0To mnpouecca, yCrneBaoT nospe-
ANTLCS.

Ecan y cavkr nepnoinuecnn cuexusats BCIO OBYJIpOBABLIVIO
HIPY, Rah 3TO ACAAN B ONBITaX Ha CTepAsAN (ITepcos, 1957), To
ALl B MOCJAENOBATENLIO BIATHIX NOPLNAX ONJIONOTBOPAIOTCHA OH-~
1akoBo xopoto. Ecan e silua 3atepxats B nonocrn tena u 6patb
H4CPC3 PASHEIC CPOKH TOC/Ie HAayana UBYAALME (OMBITEL Ha oceTpe H
cespiore — Bepunny6, Kucenepa, 1953; Bepinay6, 1957 y HeonyG-
<IIKOBANHLIC AaNlble aBTOPOB), TO NMpOLEHT OIVIONOTBOPEHIST bl
CTpo cuikaercs. Ilpu stom yeenmnunsaertcs Tpylna HeakTHBHpPO-
BAHHBIX $IHI, HECNOCOBHMBIX K OI10A0TBOpeHHI0. CaMble nocneipue
HOPUHH HKDLI COnEpXar NMoBpexeHHLe fiina U nycroie 060.10uK,
3 KOTOPHX BLITEKNO BCC COaepXMMoe («nepe6hTas uxpa»). Takie
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n3MeHenis fHI B MOJOCTH Tela HAOTAa HACTYMAIOT €lle A0 MOJHO-
ro 3aBeplleHHsi OBYJIAILHI; OOLMTHI, «ClON3aloniHe» B 3TO BpeMsi ¢
ACTBIRA (T. €. TOAbho uUTO OBY/NHpPOBABIUKE), enle MOTYT JaBarb BHI-
COKHil upoUeHT onaonorsopehns. TaknM o6pa3oM, BHYTPE (oJJI-
RVISIPHLIN 000.10u€K OOLMTH Jyyllle COXPaHAIOTCA, ueM B NOJOCTH
teda. OxHano caelycT HMETbh B BHIY, UTO «licpeGHTasn» HKpa BO3-
HHKaeT He ToJbKO LIPH NepelepiKKe OBYAHPOBABLIIX OidlHTOB B I10-
SOCTH TeTa CaMill, HO } B TCX CJAYUAfR\, KOTAA B OOLHTAX CAMKH yiKe
Ha NCNOAMO{ CTAIHn Hauanuch nerencparuibie n3meuennst (Paie-
esa. 1970)

Ilpir nocTeHenHOM NOPUHOHHOM BHIMETHLIBAHNI HKpPLI CaMKOM pa-
CTAHYTOCTL NPOLECCa OBYJISLHH OOLIITOB SBJSIETCS BAYKHLIM IPH-
cnocuBaennev, Gaaronapa KoTopoMy BO BpeMsfl HepecTa He TPOHC-
XOANT 1ANTeIBHON 3a1ePIKKH OBYSIIPOBABIUHX fHLY B NMOJOCTH TeJsa
camkd. Ha pLiGuBOANEIX 32BOjlax BCIO 3pedyio HKpy GepyT onHO-
BpevekHu. B 3t ycaIoBHAX pacTAHYTOCTL OBYJISIILNI OOLHTOB Te-
pAeT CBOE NMPHCNOCOONTENbIIOE 3HAYEHIIE H CO313eT H3BeCTHLIE TPYI-
HOCTHI, KOTOPEIC PHIGOBOAY HA10 yMETh MPeOA0IeBaTh.

Ecnn npaBuibHo BHIGpaTh BpeMs 1715l BCKPHITHS CAMKH, TO MOX-
HO 34CTaTh TAKO€ COCTOSINE ee, KOTAa YacTh MLl yXe OBYJIHPO-
BaJa H HAXOAHTCS C MOJIOCTHOH KHAKOCTBIO B sHUCBOJAX H B MO-
JIOCTH T€Ha, a8 OCTAJIBHBIE OOLUHTLI JICTKO «CIOJ3aI0T € SCTLIKA®, T. €.
OBY.NPVIOT NpH No.beMe caMki. Ha 3Toil cragun paspuiB ¢osnk-
KyasipHbIX 0060/109€K, YACPXUBAIOLIMX OCTABIIHCCH B SIMYUHHKE OOLH-
Thl, YK€ BIIO/IHE TIOATOTOBJICI, H TPeGYeTCs TONbKO MHHHMAJIBHOE
yciLine 1as uxX ocsobox iennsn. Onuit pabothl oceTpoBuX peiGoBOA-
Hbly 3aBoA0B (B uyacTHocTH, Poroxuuckoro n Bodrorpasckoro) u
cnenpaapisle nccneloanus (Beprniay6, 1957; Kasawckuit, 1957;
Heraad, 3ybosa, 1962; Hernad n ap., 1965; Mrymuosa, 1974) no-
KasblBAIOT, YTO NPH B3ATUH NKPH OT CAMOK B TAKOM COCTOSIHHH, KaK
TNpaBJIO, NMONYYAOT BHCOKHI NPOLEHT OMAONOTBOPEHHS fHIL H HOP-
MaJILHOTO Pa3BUTHS 3apoabiliei.

Cospesaliiie OOLHTOB B fIYHIKe K HAYaly MaccOBOH HX OBYJs-
Uiy NOArOTOBJEHHOCTh  (HOJNHKYJASPHBIX 060J0UEK K pasphiBy
A€I1AI0T, TAKHM 00PAa3OM, BO3MOXKHEIM €IHHOBPEMENHOE NOJyueHHe
Beell HKPHI 110 3aBCPLISHHS NPOLECCA OBYJIALHH.

CpoKy CO3peBaHIR U 0BYARYLL OOYUTOB L BPEMA NOAYUEHUS LK-
pblL Ha poibosoOubly 3a800ax. B mpeiviiynwx pasgenax 6buIo To-
Ka3aHO, UTO KAaueCTBO HKPHLI 3aBHCHT HE TONLKO OT HCXOIHOrO CO-
CTOAHNA CAVIOK II TEMICPaTyp, INpH KOTOPEIX HX COfepXaT nocie
THNOGH3APHON INbCKILN, HO H OT CBOCBPEMEHHOCTH TOAYYCHHS
HKpEL Jlas Toro uro6bl 3HAT, KOTAA CACIYET NPOCMATPHBATL CAMOK
Asl TIOJIYYEHHS! OT HHUX XOPOUIeH HKPbI, BAKIO 13yuHTh 3aBIICH-
MOCTb CO3PEBaANHfl CAMOK PA3HBIX BIJIOB OCETPOBLIX PLIG OT Temrme-
patypol (Ilepcon, 1957; Hernad, 3ycosa, 1962; Hernad w0 ap.,
1965; Cemcnos, 1965; Hrymnosa., 1974, 19756).

[lepnos oT uibenilnn CaMkaM THNOGH3OB A0 NOJYUEHNA OT MY
3peJoil MKPEL MBI HA3bIBaeM MePHONOM CO3PEBAHHS; AJIST KPATKOCTH
STOT Hepio:L 0Go3HaueH 1peueckoll OYKBOH Tay ¢ HIACKCOM C — ..
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W~ Puc. 8. PacrpesesieHlie caMOK ©ceTpa

A (4) u cespor (B) no oTHocHTeBHON
MPOAOMKHTEALHOCTH KX CO3penaHns
(Funabypr, Hernad, 1969)

Ha OCR opAMHaT NPOLEHT C2MOK, Ha ocH abc

L~ LHCC — TEAbHOCTh coape-

BaKH® (Tc) B ONAX OT NPOACHIKHTENLAOCTH

38POALILEBOra Pa3BHTHS (rV“)

v A >
am 017 018 019 020 021 022 023 2% 025 027ty

5 INponomxuTeanHOCTE €ro 3a-
BHCHT rJaaBHbiM 06pasoM oT
TeMnepaTyphl, NpH KOTOPOH
BLIIEPXKUBAIOT  [POM3BOANTE-
Jefi  nocne  runoduapHoi
UHDEKLMH, 4 TarXC H OT MC-

7 XOAHOrO COCTOSTHUSI CAMOK.

Conocrasjense  NpoAoJ-

JKHTEJILIIOCTH TlepHOAa Co3pe-
P / 24 BaHMA M NepHOia 3apoabiile-
g17 0w 019 G20 021 (<2 0,23 0257,  BOro pasBHTHS MOKA3aJ0, YTO

pH OAHHAKOBEIX CPEAHHX TEM-
nepaTypax NepBblifi MHOTO KOpOdYe BTOPOTO H Y CAMOK, CO3pEBLUHMX
Epil HU3KHX 1I€pecTOBEIX TemmepaTvpax, coctasasct ot 0,17 1o 0,23
cro (0AMHAKOBO Y OCETpa, CeBpIOTH, Geiyru).

Ha punc. 8 noxasano pacnpejedieHHe 10 CpOKaM CO3peBaHHS
210 camok ocetpa H 87 caMok ceBplord, HabMaOJeHHs Haj KOTO-
peIME npousBoadanc, B 1962—1964 rr. na PoroxkHuCKoM ocetpo-
BOM pbI60BOAMOM 3aBOje. Jlas oceTpor GmJaa noaydesa CHMMeTpHY-
nas kpusasi ¢ nHkoM Ha 0,19 7y H paBHOMEPHO H KPYTO COyCKalo-
muvnes naeyamH. 70% Bcex caMok cospesio B uHTepBane 0,194
+0,01 7y u 100% B unrepeaae 0,1940,02 tvy. Jlas ceepiorn
MOJY4HJ1aCh HECKOJILKO acHMMeTpHulas KpuBas; B HHTepBaJe 0,194
0,02 1v;r cospeno 78% caMOK M [0 CpaBHEHHIO € OCETpPOM YBEJH-
yuJace Tpynna camok, co3peBiuHX B Gosee nosauue cpoku (0,22—
0,24 Tvir). OnHako o6l xapakTep pacnpenedeHHs: CaMOK N0 cpo-
KaM CO3PEBAHHS y OCETPa H CEBPIOTH CXOAeH. DTO MO3BOAHAO HaMm
NUCTPONTEL TpadHKH BepPOSTHLIX CPOKOB CO3peBallHsi CAMOK OCETpa,
ceppiord W Gesyrd NpH pasublX TeMNepaTypaX, OCHOBLIBAACH Ha
AaHHBIX MO0 NPOAOMKHTENBIOCTH 3apoibiiieBoro passutusi (detnad,
1965): 3nasi BeAMYHHY Tyiy MPH PAa3HBIX TEMNEPaTypax, MOXHO
GHJIO BBIYHMCANTD J0J1IO €€, COOTBETCTBYIOLLYIO NMPOIOIKHTENbHOCTH
epHOAa CO3pPEBANHS, Tc-
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ITu pacyeTnl ObLLAH CAe/aHbl MO MAaTEpPHAAM, HOJYUCHHLIM ia
Poroznnuckom 1 BoarorpaickoM oceTpoBhX puiGOBOAHLIX 3aBOAAX
B HPOUI3BOACTBEHHLIX YCAOBHSX HMa SIDOBBHIX BCCEHHEHEPECTYIOLIHX
pbibax, XOpoll0 pearnpoBaBUMIX HA THOOGH3ADHYIO HHBEKLHIO
(Iletnag n 1p., 1965; I'nusbypr, Meraad, 1969). Onnako BCKOpe
BhIsichisiock (Cemenos, 1965), uto B 30ne 60/ee BHICOKHX TeMIe-
PAaTyp 4acTb CaMOK CEeBDIOTH H OCETpa co3pcBaer B Gosec mosaHue
CPOKH, ueM 370 ObIO yKa3aHo Ha HawHX rpagukax. B nocneanue
roALl, B COOTBETCTBHHM € YBCJHUEHIEM uHCIa UCNOJL3yeMBIX MJIst
pBI6OBOICTBA NpPOH3BOANTE/IEH, YBEANUINIOCh H YHCAO CAMOK, CO-
3pepamounx B OoJlee nmo3jknc cpoku. Kpome Toro, na HHM30BLIX 3a-
Bolax Board 66110 0TMCUEHO, YTO CAMKH CEBPIOTH CO3pEBAIOT Cy-
LlecTBeNNO A0JbLIE, 4€M 3TO YKa3aHo Ha rpaguke, Bo Beeil 30He HC-
PeCTOBLIX TevnepaTyp. B ¢BA3N ¢ 3THM BOMPOC 0 NPOZOAKHTEb-
HOCTH Co3peBallisi CAMOK CEBPIOrH, oceTpa ¥ Geayrn Gul1 mepernc-
CAC10BAH.

B Hacrosuledl KhMre MBI NPUBOANM YTOUHEHHGle rpadukm Ans
onpe.lesieslis BpeMeHH NPOCMOTpa CaMOK OCeTpa, ceBpiors H Geny-
TH Noclde THNOQH3APHON HHBEKUMH NpH pasHbIX TeMnepaTypax (cm
puc. 62). TIpn ux NOCTpOEHNH ML{ yuiH HOBBle AAHHEIC Boarorpaj-
CKOTO OCeTpOBOTO PHIGOBOANOTO 3aBOAA O CPOKAX CO3peBaHus ca-
MOK CEBpIOTH H O3HMUTO DPYCCKOTO OCETpa, NpeACTaBJCHHBIE
JI. B. MryMHoBol, a Takxe nalHele o CpOKax co3peBalillf caMok
CEBDIOTH i1 APOBOTO PYCCKOrO oceTpa Ha TeMpPIOKCKOM OCCTPOBUM
priGoBo1HOV 3aBosc B Aenere Ky6Gamu 3a 1978—1980 rr. u ua
CcpriescsoM oceTpoBOM psIGOBOIHOM 3aBoic B aeanTe Boarm 3a
1979 u 1980 rr., moGe3Ho coobltenkble Ham CTapiiuMH priGoRO1a-
MH 371X 3aR0,108 C. I'. Muxcepoii u T. H. BeapyhoBeim.

T'pahukn nOCTPOEHE! Ha OCHOBAHHH MCPECYETa BCEX HMCIOLIHX-
€A \ 11aC IAHABIN B YHCAC Tg, @ HE B JIOJIAX Ty, KaK panblie. Tanoii
cnocoG pacueTa no3poana s Geayrd NPOIANTL KpHBHE B 30HY
HILRIIIN 1IeDCCTOBBIN TEMNEPATYP, Ads KOTOPbIX HET AAHHHX O Be-
JIHYKHE Tapr, @ AJIS OCETPA — YTOYHUTH MOJIOKEHIE KPHBEIX B 30HE
GoJee BLICOKHX TeMmepatyp. Jlas CeBPIOTH INOCTpOeNbi B3amen
NPpeHIN HoBble rpaduKH, B KOTOPLIX YyTeHh Gosice UHPOKMil ana-
[1430H BAPbIPUBAKHS CPOKOB HX CO3peBaHMSI.

Ha ocunoBatkuu anamusa naumbix Boarorpanckoro 3asoia 3a
FAL JIeT, Brilovast 1979 r., JI. B. UryuxoBa ycranoBuaa, 4to Godo-
IHHICTBO CAMOK, AAI0UNY XOPOLYI0 B PEIGOBOHOM OTHOLIGHIIN HKpY,
CO3DEBAIOT B HHTEpBaJde oT 25 a0 38 1), a eINHHUHLE CAMKIH (oKo-
no2%)—s uHutepsane ot 38 no 40 1,.

Oamny 13 aBTOpOB HacTOsILLE]i KRN (T. A. Hetnad) 6oia che-
73l NCPCCYET NAHUBIX O CPOKAX CO3PEBAHHA CAMOK CCBPIOMH 11a
Tempiokckom 1 Cepruesckom 3apozax B uncie T, Pacyer nokasan,
MTO 12 TeMpIOKCKOM 3aBOjie BCe CAMKH CO3DEIH B uuTepsane or 28
Ao 42 T, 1OCJe HHBEKUMH HM CYCHEH3HH runogusos. U3 storo cre-
AYyeT, uto Ha TempIOKCKOM 3aBose nepBhle camin CCBPIOTH CO3pc-
BaoT ua 3 7, nosanec, Yem na Boarorpaackom u, B HPOULIbE TO,IH,
Ha POroXKkuHCKOM 3aBoTe B AedbTe Houna. B nuteppanc ot 38 ac
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42 7, na TeMpiokckom 3aBoe co3pedo 20% €aMOK, I OT NOJOBHHLL
¥3 HOX OLUIA NoJdyvyena NpHroAnas Adsi pelGOBOXHLIX uedeli Hkpa

Takum o6pasom, Ha Bonrorpagckom 3aBole CO3peBalme CaMOK
CEBPIOTH, OTJIOBJEHHBIX HAa YPOBHE HNEPECTHJIIN, HAYHHAETCH H 3a-
haUYMBAETCH HEMHOrO paHblle, 4eM CO3PEBAHME CaMOK CEBPIOTH, Bhl
J0BJeHHLX B yeTbe KyOaHu Wil B MOpe, y IEPEKONCKOIO H roay-
6utickoro nodepexnst. ONHaKO pas.Inuls 3TH He CTOJB BEJIKN, KaK
3TOTO MOXHO OLLIO Obl OXH1ATb, YuIThIBAsi Pa3HOKAYECTBEHHOCTD
CaMOK, IICNIO/B3YyeMbIX ANS pbl0OBOACTBA HA HI30BHIX 3aBoiax. B To
#e BpeMs 11a CeprilcBChoM 3aBOjte, HECMOTPS Ha To, MTO OH pac-
nojoxen B AcibrTe Boary, ns Tex camok, koTupbie pearnpoBadin Ha
THNOMI3APHY 10 HHLEKLHIO CO3peBakieM, GuAbIHKCTEBO (oroa0 60Y%)
€O3peaO B HHTCpBade oT 25 1o 38 1, I TONBKO CAMHHYHLIE - OT 38
20 40 7, T €. B Te Xc cpokn, 4To 1 Ma Boarorpaackom 3asoge. Ha
OCHOBAHHI MPIHBEICHIbIX AAHHBIX MOXHO PEKOMCHAOBATH NpOCMAT-
PHUBA1L CAMOK CCBPICTH Ha BCEX OCCTPOBLIX 3aBOJAAaX Haulunas € 25n
Ao 42 7, noeae HIFLCKIIL KV CYCTIeH3I THu(H30B.

Tlepecuer B wucae 1, AaBHBIX O CPOKAX CO3PEBAINS CAMOK apo-
BOTU PYCCKOTO 0CETpa, MOAYYEHHBIX HAMI panec Ha POromKinHCKOM
3aBOIC, A TAKXKe JaHHEIX O CO3PEBAHHM caMOK na BepTiinckom 3a-
Boge ([letnad u ap., 1965) nokasan, uto GOALIHHCTBO CAMOK CO-
3pcao B hHTepBase o 24 70 32 1, NocAe HHBEKWHU CYCHeN3Hi Ci-
NOMU30B I TOMLKO He6OAbLIOE YHCIO CAMOK —— B cpokn 23—24 u
32—35 1,. B Te xc cpukn co3penu Bce camkm PYCCKOTo oceTpa na
Temprokckom u CeprueBckoM 3aBoaax. Takum ofpa3oM, caMkH
PYCCKOTO oceTpa co3peBaloT B Godec CKaThle CpUKIL, 4eM CaMKI
cespiorii. Ha puc. 62, 5 npe.tctaBietsl rpaduky, nosBoAsiolUle orn-
PCAC/IHTL BpPEMsi MPOCMOTPA CaMOK (pH Pa3HEIX TeMmepaTypax B
uurepsane ot 23 no 35 1, B uacax.

Tlepecaer B uHCde T, AaHHLIX O CpoKay CO3peBanlsl BUJAKCKOMH
Geayrd na Boarorpasckom 3aBoxe 3a psix Jder noseonia NOCTPOHTL
rpauKn 4451 BCEro aManasoua TCMIEPATYp, NpH KOTOPEIX HA phHl-
GOBOHBIX 3aBOAAX HOJY4AIT HKpY Genyrn (Hrymuora, 19756,
1979; cm. puc. 62, B). Io 3TuM panubm nepBLic camKkn Geayru co-
3peBaloT 4epes 19 1, a nocaexnse — vepes 34 1, nocne HHBEKIMI
CyCleH3un runogusoB. B atoM xe HHTepmane BpEMENH CO3pEBAIH
I CaMKN 10HCKUH Oedyrn hHa POroXKMHCKOM 3aBoje (Jleraagp
u 1p., 1965). Camkn Geayrn naunnaior CO3peBaTh 4Yepe3 MeHbilee
HHCIO Ty, MCM CAMKH CEBPIOTH H OCCTpa, a NpOLOMKHTEAbHOCTD Me-
pHoAa (B uncse t,), B TeyeHile KOTOpOro CO3pEeBAIOT BCE CAMKH, 1a-
IOLLHE UPHTOANYIO AN pHiGOBOLCTBA HKpY, y Geayrn Goiblue, wen
Yy OCeTpa, U NONTH HC OT/IHYAETCS OT TAKOBOH y CeBpIoTH. OnHcak-
HLIC pa3:IH1Iisl B CPOKAX CO3peBANNs CAMOK CCBpIOTH, oceTpa n Ge-
JyTil, OO-BHANMOMY, XapaKTepH3YIOT DPa3/IH4Hsi HCXOAHOTO COCTOS-
HIsl CAMOK K MOMEHTY BBCICHHS MM CyCHEeH3Hu rHNo¢H30B.

3acayXuBaeT cnenHadLHOrO BHEMAHNS To 06CTOATENBCTBO, YTO
POH3BOLNTENH, OTHOCALUHECS K PasnbiM GHONOIIYECKHM rpynnam
OAHOTO BIL1A B DASHEIX PEKaX H JaMe K pasihkiM (6nuskIM) BugaM,
CO3pCBAIOT B OHH M Te Xe CPoKH. Tak, Tpad¥K CPOKOB co3peRanus
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AOHCROTO OCETpa yJIOBJETBOPHTENbHO NPOTHO3HPYET CPOKH CoO3pe
BaHHS He TOJLKO AOHCKOIO OCeTpa, 110 Il fpOBOTO H O3HMOTO OCET-
poB Boarn. O3umplii oceTp €O3peBaeT B 3TH CPOKH KaK mociae BbL
JAEPWIBAHIS €ro B 3aBOACKMX YCJIOBHAX B LeXaxX € peryialpyemoil
Temncparypoil B feaete Boarn (Moaoauos, 1971), Tak u nocne 3u-
MOBKH B peke Ha Bosrorpagckom 3apoie (aaunsie 3a 1979 r., co-
o6uietnste J1. B. Urymuopoit). Uto KacaeTcss nepciickoro nosanero
sIpOBOTO OCeTpa, To Ha ToM Xe Bonrorpaickom 3asoge B 1979 r.
uacTh CAMOK CO3peJia B Te e CPOKH, UTO H PYCCKHH OCETp, a ApY-
rie (oroao 50%) — cyuiectBento nosahee. Camkn JClCKOrO OCET-
pa, no aanneiM K. K. CMonbsikoBa, co3peBaloT B Te 3Ke HHTEpBA.IbI
BPEMEHH, 4TO H CaMkH pycchoro ocetpa (cM. Depauyesckhii u ap.,
1979), 1 TOAbKO B 30HE HHM3KHX Temmepatyp, npu 8—10°— GricT-
pee (Nakmvynamn, 1979). Eaunnuknle faHHBIE 1O NPOIOMMKHTEN b=
HOCTH co3peBanusi oGckoro ocetpa (Botuhos, 1963) u amypcroro
ocetpa (CBupckHi, 1967) TakKe yKIanblBAIOTCA B 3TH CpokH. CaM-
ru Geayrn u3 Jlona, Kypsl 1 Bonty npy ofHHaKOBEIX TemnepaTypax
CO3PEBAIOT 332 OAMHAKOBOE BpEMS; eAMNHUHBEIE NAHHEIE MO OpOLOJ-
JKHTENBHOCTH CO3peBaHus kanyrn us Amypa (Ceupcknit, 1967)
COBNAAAIOT €O CPOKAMH, YCTAHOBJAEHHBEIMH /i1 Gesyru.

Bonpoc o mpuundax BapuaGesbHOCTH CPOKOB CO3pEBakls pas-
HBIX CAMOK B TIpe/ieJiax MHTepBala, orpakMyeHHOro KpHeuimu [ u /1,
TpelyeT cneuHaNbHoro H3yYeHHsI.

Jlast Toro yToGel HMeTb CONMOCTABHMbIE JAHHBIC O CO3PEBAHHH H
OBYJ/ISILNIII OOUNTOB PA3HEIX CAMOK B MOMEHT B3fITHH HRPLL, HaMIl
(1 uusbypr, Jletaad, 1969) 60 npeasiokeno pasanyarts rpymi
CaVOK 1O CEAYIOLHM NPH3HAKAM:

I. Bes nkpa B ACThikax (OOUMTE Ge3 3apOABILCBOIO Ny3bIph-
Ka); OOIHTLI HEe CYMLILAIOTCS.

2. Hkpa B acTuikax (oounTs! 63 3apoABILIEBOTO Ny3LIPLKA); He-
GosibLUast 4aCTh OOLHTOB «CNOJ32ET» MJH CYHLILACTCS.

3. HacTe nkpul oBynHpoBasa M TeueT, GOJbINAS 4ACTb CHOI3ACT
€ ACTLIRA IIH JIETKO CHHUIAETCS; OCTATOMHOLN HAPEl B ACTLIRAN MAJQ.

4. Boanwas yacTs HKpLl OBY/MpOBANa H TEYET, OCTANbLHASA CHOJ-
3aeT C ACTLIKA HJIF JICTKO CYHLLAETCH; OCTATOYHOH HKPL B ACTHI-
Kax het.

5. Best Mxpa OByJHpOBala; NOBPCKAEHHLIX STHL HET HJH MAJo.

6. Besi HKkpa OByMIpOBasna; MHOTO NOBPEXACHHEIX sHL (mepe-
Guras Ihpa).

7. Bénbuias win Menbluas 9acTb HKpH B SICTHIKAX € Npu3Haka-
MH NOBpEXKeHHs, HHOTAa jlereHepaTHBHLIMH H3MEHEHNSMH ITHTMEHT-
HOro pHCYHKa HJM C 3apOAbIUEBHM My3HpLKOM; CpelH OBYJHpO-
BapLIHX fHL TaKXKe BCTPEYalOTCs MOBPEX ACHHLIE.

8. Best MKpa B sicTEIKax (OOUHTL! € 3apOABILIEBHM Ny3bIPbKOM ) ;
¥ 4acTH OOUNTOB MOTYT GEITh IPH3HAKH [ereHeparHHy.

9. Besi MKpa B sICTHIKAX; B COANHUTENBHON TKAHH SICTHKA MHOTO
KHpa (XKHPOBHE CBMKH).

l-51 Tpyuna Brewre cxomha ¢ 8-fi; uTOGH HX pasAHUMTD, HAZO
B3sit, 20—25 ooumMToB, cpapute HX (cM. 1.2) u onpenenuts, ume-
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©TCH JH B HIX 3apoibileBHi Ny3ppex. l-s rpynna oGbeiunser ca-
MOK, 3a6IThIX CAHUIKOM paHo, IO Hayaja OBYJSIUMH OOLMTOB; IX
HKpa He MOXeT ObITh HCMONBL30BaKa A5l pLIGOBOAHEIX ueneir. Bo
2-10 TPyNIy TaK»<e BXOAAT MPEXAEBPEMCHHO BCKpLITHIE CAMKH. He-
cKO/bKO 60Jce NPOBMHYBIIHECS B CBOEM CO3PCBAHHH; TOIBKO HC-
60b1UAsT YACTE MKPHl 3THX CAMOK, KOTOpasi CNo/i3aeT MM CyMllaeT-
¢fl ¢ AICTIRA, MOMET ONIOAOTBOPHTECSA. Hauayyuine pe3yJnTaThl
AZI0T CaMKH, oTHoCsLecs K 3-il W 4-ii rpynnam. CamkH 5-if rpyn-
{Iul, B 3aBHCHMOCTH OT TEMNEpPAaTYpLl BOAbI B NEpHOA CO3peBAKHS K
NAHTENLHOCTH 3a7epKKH OBYJHpOBABIINX AHIL B MOJOCTH Teaa, MO-
ryT napath Goiee HH MeHee NMPHrOAHYIO Ansi pHOOBOARBIX Hedeii
wkpy. HIKpY oT camok 6-if rpymner o6bi9HO He HHKYGHPYIOT, TaK KaK
OHa A3CT OYEHb HH3KHH BHIXO1 NPEiJaiyiHOK.

7-51 ¥ 8-5 rpynmsl oOHuno MadounciehHu. B HEX BXoasT cam-
ki, AH60 COBCEM He pearnpylollHe Ha THOOMH3apHYI0 HHBEKUHIO
(rpynna 8), anbo pearupyloliue Ha Hee HEnoJHOLEHHO (rpynma 7).
B 9-10 rpyuny BXOASIT CAMKH O3UMBIX Tpynil, KOTOPHIX He ClefoBa-
J10 HHBELHPOBATh.

Ha puc. 9 npeACTaBneHO pacnpeie/ieRHe CaMOK 1o COCTOSIHHIO
SHYMIKOB NPH pA3HLIX Cpokax 3a6osi— B kuTtepBasie ot 0,16 1o
0,22 1Tyy. MoXHO BHAeTb, 4TO OOJBLIHHCTBO CAMOK, BCKDHITHIX B
cpoku 0,16—0,20 tvi5, oTHOCHTCst K 3—5-if rpynnaM. Cnenopatesn-
HO, CYUISCTBYIOT pealpHLe pa3jiHuHsl B CPOKax CO3peBaliMs Camok.

Moxno 6610 6L 0KKZATB, YTO y CAMOK, 3a6HTHIX MO3[Hee, OBY-
asiuns Gyaer Goaee moanoit. Onnako storo He Habmoaaercs. Cpean
HHX NPOTPECCHBHO YBEJIHUYHBAETCA WICAO TAKHX CAMOK, HKpa KOTO-
PEIX OBY/HpOBaJa Mchce NOJHO MJAN COBCEM He OBYJHpOBana.

Enunnuiibie caMkl, He OOHApYXKIBalOLlHE K [OCJACAHEMY CPOKY
HPH3HAKOB co3peBaris (cM. pHe. 62), kak npasiio, BooOLIC He cospe-
BAIOT MJIH NAI0T HKPY HH3KOTO KauecTBa. JTH CAMKH OTHOCATCH K
7—9-ii rpynnam.

TNpuunubl pasindiii B CPOKAX CO3peBaHHA caMOK ObliM npeame-
-TOM CleLHaJbHOro ucciegoBakus. [lokasano, yTo 3TH CPOKH He 3a-
BHCAT OT M03H runo¢nsa, B npeneiax npHEATEX B 1962—1964 rr.
11a pLIGOBOAHLIX 3aBOAAX A03HPOBOK (80 MI aLETOHHDOBAHHLIX TH-
no¢u30B Ha caMKy ocetpa H 50—60 mr Ha camKy ceBpiord 6e3ot-
HOCHTCJBHO K HX BeCy) OIHOBpPEMEHHO co3peBajH GosbliHe H Ma-
JleHbKHE CaMKH, pHueM GoJbIlKe HepeAKO CO3peBaNH AaX(e paHblle
MajlenbkHX. TakWM o6pa3oM, ABYKpaTHbie pasiHyHs B J03e [pe-
napata runoQH3oB HA CAHHHLY BECa CaMKH He OKa3HBAWT BJHSA-
1S HAa CPOK CO3peBAHHS CAMOK H KaueCTBO MKpol. B mocseanne ro-
ZAul Ha Boarorpaickom 3aBojie NpH MHBEKUHHI CAMKaM CEBPIOTH No
35—40 Mr aueTOHHpOBaHHBIX THNOGH3OB TaKkxke He HabIOAasOCH
3aBHCHMOCTH CPOKOB CO3peBaHHSI H KayecTBa HKphl CaMOK OT JI03hl
cycrneH3nu runoGH308: B 0K H Te Xe CPOKH co3peBall Kak GoJee
KpyNHBlE, TaK I Go/lec MeJKHE CAMKH, PHYEM M OT Tex H OT ApY-
rHX, KaK NpaBuJo, NoAyYalii XOPOLIYIo HKpYy.

Bepuemcsi cHOBa K BONPOCY O BOSMOMHBIX NPHYHHAX, JeXALIXX
B OCHOBE PaCTAHYTOCTH MNepHoja CO3peBaHHs pasHLIX CaMOK IpH
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,OF Puc. 9. Xapakrep coapesatiist 1 ORY.JIR-
= ¥ ' LUH OOLHTOB y CaMOK UCL1Dd, BCKPBITHIX
TP Pa3HOH OTHOCHTCJIBUOH NPOAOAMKN-
| 7/¥4 TeIBIOCTH NepHoga cospesanns (Fins-
[m3 6ypr, Iletnad, 1969)
51 BEA4 ! — cGopuan rpynna, n KOTOPYK ©A0anT | am-
i [ 1 XH. OTHOCHiUIECA K d-ff rpynne o npemvywe-
? 7 cioende K 8-B u 9-ft rpyonay. 2 — 1 fupuan
L: V46 TDYNNZ. B KOTODYIO BXOJAHT 1 1% TlocH
& OiiecA Ko 2-f # raaBHLM o6p 7-1 rpyn-
uaM: % 3-51 rpynna: € —d-» caynma; 5—
Fl[] 5-8 rpyuna; 6§ - &8 rpynna
B
Puc. 10. Pacnipeseneuie camok oceTpa
(A) u cespiorn (B) mo o teonTe RO
TIPOAOAKHTEALHOCTH  COIPEBAHNS, TNpu
B PailiblX cpoKax HX pei2pHauny  (THH3-
6ypr, Hernad, 1969)
Cpokn  pescpRaumi: i — o
or 3 30 6 cyT; 3 —or 8
no 26 cyr
W % &
4 <
ey ~
p>
-
bl
GE 07 qr g Lz2° e Gp

OANHAKOBBIX TCMNCPATYPHBIX YCJAOBHAX. BOJBIIOE YHCIO chewnasb-
HBIX HCCnexoBaHnl (cM., Hanpumep, Cemenoe, 1965), a Takxe
IPAKTHYCCKIUI OUBIT, HAKOMMCHHBI HA PLIGOBOAHBIX 3aBoias, CBHS
ACTEABLCTBYIOT O TOM, YTO y CAMOK, HaXOISILlxcs B 3aBCpUICHHOf
IV ctanun 3penoctn, CYLECTBYET HECOMHEHHasi hOPPEALNA \ex-
JIY CPOKOM U\ BBbIEDXKHBAHHS NPH HEPeCTOBLIX TeMNIEpaTVpax B
HE10CTaTouNo GAArONpHSATHEIX YCJAOBHSX M NPOACIKUTEALHOCTBIO
COSpCBAHHS MOC/Ie THOOMU3APHOH HHbLEKUNN. CBCKEBHIAOBAENHble
CAMRI WL DE3CPBHPOBAHHbIE MeHee ABYX CYTOK CU3pPEBAIOT mep-
ELIMH, YeM loabuwe GbUIH pe3epBHPOBANEL CAMKIL, TOM MCIJCHHEe
OHII CO3PEBAIOT H TeM XYXe Moaydaemasi OT HUX Hkpa (pue. 10).
Taxkam o6pazom, pacupene/etne caMOK 1O CPOKaw co3peBaHis
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JI03BOJIAICT B M3BECTHUH Mepe CyAHTb 00 YC/IOBHAX CO3peBaHHs H 06
HCXOHOM COCTOSIHIN CaMOK. BO3MOXHO, YTO H MeXJy CaMKaMu,
HAXOLSALUNMHCS B 3aBepileHHOH IV CTaiHH 3pe/oCTH, HMEIOTCS He-
KOTOpBIE PasfHulsi, Bbhlpakalolliecsi, B YaCTHOCTH, B pa3sHOii Npo-
NOTKATEABHOCTH TOPMOHO33aBHCHMOrO NEpHOZa y OOLHTOB,

Jlas pelleHnsi BOMpoca O TOM, KOrja BCKpLIBATL CAMOK B Ipe-
JeJax YKasaHHOrO NHTepBana, MexAay / u I/ KpuBeMH Ha pic. 62,
A—B, Haio pyKOBOACTBOBATLCS NPHHATLIMH B OCETPOBOACTBE KPH-
tepusimn (Kasanckuii, 1951). ITokasahileM K BCKpBITHIO CAMOK siB-
JI0TCA  clegylolilie NpH3HaKH: GploXo Msirkoe, HKpa BHOHBaeTCs
CIIBHOM CTPyeH, IpH NOAbeMe CAMKH 3HAYNTENBHO 3anmajaer Gpionl-
1as CTeHKa.

¥ caMok, He CO3PCBIUHX B CPOKH, COOTBETCTBYIOLUHE rpacdukam,
[IMECT CMBbIC, fipeX7e yeM KX 3a6HTb, HCC/EJOBATh CTPOEHHE OOLH-
TOB B SICTBIKaX, B3B3 LlynoM npoby. Ecnu B oountax mmeercs 3a-
POABILEBLIT MY3BIPCK, TO CAMOK ciieayeT 3abuTh M caaTe. Ecan 3apo-
ZBILICBOTO NY3kIpbka HET, TO MOXHO MONpo6oBaTh MOJOKAATE elle
IIEMHOTO, XOTSl BEPOATHOCTb MOJYYeHHsi OT TAKHX CAMOK HKph Bbi-
COKOro pei6OBOIHOTO KAYECTBA OUElb MaJa.

INpusoaumere B Ilpunoxennn 6 na puc. 62, A—B KpHBHE nO-
3BOJISIIOT PAaCCYNTATL BPEMs! MHDBEKLHMH CaMKaM THNOQH30B TaKHM
o0pa3oM, uTo6Ll MOMEHT HX CO3peBaHIls NpHXOAWICH Ha yrobioe
aaa paGotel Bpemsa. Oun obaeruaor paboty, oCOGEHHO ¢ TakHMN
KRpymuuiME pLiGaMu, Kak Oedyra, Tak KaK [MO3BOJSIOT COKpPATHTH
Y0 ne06X0AHMDBIX NPOCMOTPOB CaMOK (pambll€ CPOKOB, COOTBET-
CTBYIOUIIX HHXHeil KpHBOH, HX MOXHO He CMOTpeTb) H [OMOraloT
Gonee TouHO oNpelealTs MOMEHT 3aGosi. IlpK CBOEBpeMEHHOM B3si-
THH UKDBl 3HAUYNTELHO CHHXAWTCS ee HOTEPH 33 CYeT nepe3peBa-
HIS M HE103PeBaHNs QOLNTOB B TCJE€ CAMOK, Il HKpa 06aajaeT ayy-
LHVH pbhlOOBOIHLIMM TOKA3ATENSIMH.

IaThatuaTHACTHHIT ONBIT HCMOAB3OBAHHS 3THX PEKOMEHI1auHii
Ha OCCTPOBLIX PHIGOBOIHEIX 3aBOAAX MOKA3aad ueaecoobpasHocTh
NX mpHuMenenns, Ho NOTpe6OBaj HX VTOYHCHHSA, YTO CHeJIaHO B Ha-
ctosiulefi kuure (cM. Ilpunoxenue 6).



2. 3APOJABIIIEBOE PA3BUTHE

Pa3spuTHe 3apoabilla HAYNKAETCS C ONNOAOTBOPEHHS, T. €. CO CJHS-
HHSI TOJIOBHIX KJIETOK: MEHCKOH — siila B My»XCcKoit — cnepvaro-
3ouAa uAM cnepMus. OmnoioTBopeHoe HHLO — 3TO yXe HOBBI
OpraHii3M, 3apoihlll, KOTOPHIH, HAXO1sick B GJaronpHsTHEIX YCIO-
BHfIX, 4CpE€3 psil NOCACAOBATCNbHHX npeobpasvBaHnii npespaula-
CTCA B NPEANIUNHKY, JHYHHKY, MaJbka I B3POCAYI phify.

OnnoxotBopennoe siituo npeicrapaser coboii 01Hy K.JeTky. OHo
MHOTOKpaTHO feJHTcst (nepnonl apobietus). Mex/y BO3KHKAIOULH-
Mil KJIeTkami (61acToMepaMil) noCTencHHO o6pasyeTcs MoA0CTb, H
OII0JOTBOPCIHOE AHUO NpeBpallaeTcsi B MUOTOKIETOMNEN IapHK
€ 0OAOCTBIO BHYTpH — Gaactyay. B pesyabTaTe cJOKHbIX nepeme-
LUK KIETOK CTeHKH 6nacTyJnl GpopMupyeTcs HEepBHYHAS KHIUKA
H 33pOfRII CTAHOBUTCA JIBYX-, @ NOTOM H TPeXCJOHHBIM (mepHOA
ractpynsiunu). B aanbuefiiueM BOSHHKAOT 3aKA31AKH BaMHERLINUX
CHCTEM OPraioB — HEpBHOH, BEI1ENITENbHOI, MBIIEYHOH, KpoBeHoC-
HOl (mepuon opranorexesa). Bckope Cepile HAYMHAeT NyJLCHpO-
B2Th, MbIIUUB COKPALLATBLCH, 3apOABII CTAHOBHTCH IMOABHAKHBIM.
Buletpo pacrer xBoctoBo# oTaed, 3apoasit npnoGpetacT cnoco6-
HOCTDb 1€iiaTh [W1aBaTedbHLIE NBHMEHHs, KOTOpble CHAYAJIA CTCCHEHBl
oGonoukamu. Hakonen, 3apoanim paspeiBaeT fHuUeBbie 060M0URI H
MOKIIAeT HY, MPCBPALIAsiCh B MpeiTHYHHKY.

Ipeammunuxa sener cpoGoamnii 00pa3 XH3HN, HCHOML3VS 3a-
TACH! MHTATENbHLEIX BEUIECTB, KOTOPHIE COEpKATNCh B siilite, 3aTen
OHa HAYMHAET AKTHBHO 34XBATRIBATD MHNlYy H3BHE H CTAHOBITCS JH-
YHHKOIl, KOTOpasi pacTeT M MOCTeneHHO npeofpasyercs B Masibka,
¥IHE CXOAHOTO Mo OCHOBHLIM 4Y€pTant CTPOEHHS CO B3POCof puiboit.

3apoanlnieBoe pa3puTHe OCETPUBbIX TaK e, Kak H APYTHX pH
i ampubuii, moxer 6bITh noApase/ieHo 114 AT NOCJACI0BATENb-
HHX TepHOAOB: OI1010TBOpeNNe, ApoG/ekHe, racTpyasuus, pa3BH-
THE OT hoMLA TaCTPyASUMK A0 HAuala NyNbCAIMH CEpIUA M OT Ha-
Yaja uyancanmn cepaua n0 Belaynaeunsi. Jlns yio6cTsa onmncanms
B 33pOILIIEBOM PASBHTHH OCETPOBBIX PG NaMI, KPOME TOTO, GELIO
Bolieneno 36 craauiv (Heraad, Tunsbypr, 1954; Fuusbypr. Hetaagd,
1955, 1969, 1975).

PasenTue saponsiuefi u3yyennux namu BI[JJOB OCETPOBLIX pHIG —
Geayru, pycchoro ocetpa, cespiorn CTep.I.11l — OYeHb CXOAHO.
INosToMy nuxke ono Oyner onucano B obuicii ¢dopme; Mu  Gyiem
YNOMHHATB 00 OTIeNBbHBIX BHA3X TONBLKO B Tex CIyyasx, KOTAa Mex-
Ay HHMH OOHapyXHBaloTCs CKOAILKO-HHOYAL CyLIeCTBENHDBIC pasaii-
YHS.

Hutepecno, uto crpoenne 3apOAHILIEH Bec/OHOCA — BHAA, Ha-
cesollero pexn u osepa Cesepnofi Amepuku u GJH3KOTO K OCeT-
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pUBLIM, HO OTHOCSILUETOCsE K APYrOMy CeMcHCTBY OTpsida oceTpoob-
pasubiX, HOYTH BO BCeX AETalsX COBNAAAET CO CTPOEHHEM 3apOjibl-
weil oceTpoeeix puib (Ballard, Needham, 1964).

Ha npuBoAMMEIX B KHHIe pHCYHKax H300paseHn 3apOisiuii H
NpeJIHYHIIKH 4ePHOMOPCKO-230BCKOTO OCETpa, MOJyYEHHBIC B HH-
3osbe Jlona (3a MckaliouenHeM auup puc. 40, A, B, Ha ROTOPBIX
NpCICTAB/CHL 3apOBIUN CeBPIOTH H cTepasiaH). Bce pucynku 3a-
poABIUCH BHIMOJAHEHE! NPH OZHOM M TOM Xe yBenHueuny (vaciurat
Jan nog puc. 12).

Tlpexne uem nepelfTn Kk onkcanHio PasBHTHS 3apOAHILA, pac-
CMOTPHM CTPOEHHC 3PEJIOrO situa U crepmaTtosonna (cnepMus).

2.1. flonoBuie KNEeTKH
2.1.1. S$lityo

Hucno snu, BHMETHIBAGMBIX CAMKaMi OCeTpoBWX PG, ouenb pe-
KO, ¥ CTEpAsIH, UMEIOLLeli OTHOCHTEJbHO HeGOMbIIHe pasMepnl, B
‘uunkKe GeiBaer ot 8 no 119 twc. uxkpunok (Bepr, 1948), y CeBpIO-
ri ot 35 A0 363 u y pycckoro oceTpa ot 84 10 837 Tuic. HKPHHOK, a
V KPYNHLIX OCCTPOBBIX OHO MOMET TOCTHIAaTh HECKOJALRHX MILIJHO-
HOB — 0 2,8 maH. y Genyru u 4,1 MaH. y Kanyrn (JlepxaBun,
1922). B penkux cayuasx mioioBHTOCTD OCETPOBBIX MOXET A0CTH-
rat, eme Gosbwnx Bennunu: B 1924 r. 8 Cesephow Kacnun 6ela
BLITOBNeHA CaMKa Oenyrn Becom 1228 kr, Kotopas nafa 245 ki
WKPEBL; YHCAO HKPHHOK Y Hee Oulio pasho 7,7 man. (BaGyuminmw,
1947).

Brewnui; 6ud u crpoenue aiiya. ¥V OCCTpOBBIX ,prI6 sifiLa uMeloT
OKPYIAYIO HJH, uallle, HECKONBKO yiIHHEHHYl dopmy (pHc. [1).

VIx pasvep y pasubX BIjOB Baphupyer B CHelyIOINY Npetenax
(cm. uns6ypr, 1968):

Bénuumi fuame1p Bénsuwmii auamery

HEOMRONOTROPEIIOrD HeonyofRoTRopell-
Lux silna BMecTe ¢ ubo- Brg Horo sfita pMecre

JIO'IKAMH, MM € oBoNouKaMu, MM

Benyra 3.6—4.0 Pyccruii ocerp 3,0—3.5
Kaayra 3,6—4,0 Cenpiora 2,7—3,2
YepHomopcro- 3,2—3,8 Cu6npernii ocerp 2.5—2,7

a30BCKufl OceTp Crepanan 1,9-2,5
Liger siun KOpHuyHeBaTo-cepuifi. Okpacka pasuelx obaacTeit sifina
HeoAunaKoBasl, OHa OTPaXkaeT LOASPHOCTb €r0 BHYTPEHHEro cTpoe-
misi. Hacte sifina, o6pamensas nocne OIJIOAOTBOPEHHA BBEPX H Ha-
3bIBACM AR aHHMAJLHOI, 06bIYHO CBeTce HHMHel PaBHOMEpPHO OK-
PaUICHHOII BercTaTHBHON YACTI; B TCHTPE €e HMEETCS CBeTIOC TIO0-
J9PIOE NATHO, OKPYKCHHOE TeVHEIMH KOHLCHTPHYECKIIMI KOJbIAMH.
TunnanLlii 2151 ocetpa pHCYHOK anmManbhof o6yacTi NPCACTARJEH
Ha pHC. 12: N0JApHOE MSATHO OXBAUCHO TCMHBIM MHIMEHTHEIN KOb-
LoM, Apyroe KoJbLO 00pa3oBasioch HA TPAHHMIE C BEreTATHBHON 06-
AacTeio. Mexay AByMS TaKHVH KOJMbUAVE Yy HEKOTOPEIX ANl (pexe
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Puc. 11. Sliiwa Genyrr (4), ueproMopcko-asosckoro ocetpa (5) u cespiorn (B),
s cboky (Ietaad, [un3bypr, 1954)

Puc. 12, lleonsionoTeopentoe #ALo ocetpa (cT. /); Takof Bua HMeeT SANO It B nep-
BLIE MHHYTH TIOCJIC OCeMeHeHHsT

1«6 — pun cboxy. B ofonoukax; / oK — BHA CBEpXY. €O CTOPOIN AHHManLHOR obaacTH?
GH.4,— aHNMANLUAR YacThbi B62.¥.— BEFETaTHBHAA #1acTh ARUa; 00.— 0GOTOYKH. OTAETIbIbE CNOH
MCPAITHYHME; NLZ.K — NHIMENTIIE KOJBUA; M04.1 — CBETIOE MOAAPROEe NATHO

y oceTpa ¥ yauie y GeJlyTH H CEBDIOTH) HMEETCH eLle O[HO, TPOMeKy-
TOYHNOE MHrMEHTHOE KOJbLO. JIHAMETp NOJMfAPHOro nsiTHA, HWINPHIA H
HHTEHCHBHOCTb MTMrMEHTaLMH KONLEHTPHYECKHX Kodell H GoJec CBeT-
Abix 06aacTeli MexAy HIMH BADLHDPYET B IMHPOKHX Npeienax B HKpe
He TONBKO Pa3HLIX, HO M OfHOH CaviKH, B fAfiuax yepHOMOpCcKo-a30B-
CKOro oceTpa aHHManbhasi 061acTb HHOTAA HACTOABKO CHJLHO ITHT-
MEHTHPYETCsl, YTO CTAHOBHTCS TeMHee BEreTaTHBHOI; B 3THX Cyqasx
OT/le/IbHBlE KOJbLA GBIBAIOT HEpa3NHYHMEI, Il TO/IBKO B LEHTPE COXpa-
HsleTcst HeGonblioe Gosee cBeTIoe mnsTHO. IlpoBoaMBLIeecs HaMH
HHIHMBH/yaJbHOE BHIPALIHBAHKHE KL C PA3HBIM PHCYHKOM aHHMalb-
HOH 06J1aCTH NOKA3aN10, YTO BCE ANLA C OTHHM, ABYMS B TPEMS [HT-
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NICHTHLMH KROABLLAVH. a TakXe ¢ CAUKOOOpa3HOM TeMHOIT OKpacKoit

AHIMAIBIO] 06aacTH cnocobiibl K OTUIOIOTBOPCHHIO B MOT'YT aBaTh
IYHHOK HOPMAJIbHOTO CTpoeHHs. 'HHoria. no oueHh peiko, HKpa
‘BIBACT COBCEM JIHLIEHA TEMHOTO ITHFMCHTA H NMeeT 6JeTHO-AKenTyio
kpacky (TaKylo KPY HaXOMlUJIH Y puI6-ainGHEOCOB).

3pesioe AiiLO Mo CBOEMY CTPOEHHIO HMEET MHOIO OBLICTO C OOLH-
LN Ha CTalHH, KOTa OH NPHCTYNaeT K co3peBaHH0. B uiitonnasme
oypansercss TOSAPHOE pacrpenesierlic  KeATOYKHX  BRJAKYCHIHI.
1 1113KO K MOBEPXHOCTH JIEXKHT C0H KOPTHKAJIBHLIX rpany.a (pHc. 13,
1. B) u nop HHM pacnonaraioTcs MHOTOYHC/IEKHDbIE MEJTKHE [THTMEHT-
ible TpaKyJibl, 60ablian WK MeHbllass KOMUEHTPaLHA KOTOpHIX 06yc-

OBJIMBaeT XapaKTCPHYIO THrMeHTalHo siina. OcHOBHOe OT.IHuHE
penoro fiina OT OOLATA 3aKJIIOYaeTCad B TOM, YTO 3apoibilieBHIT y-
BIPEK OTCYTCTBYET H, NOCJIe pa3pylieHHst AnepHoli o80J0uKH B Npo-
lecce CO3peBallllA, KapHoljJa3Ma paclpciellHiach B LHTONJa3Me
HiIMabHOfl 06JacTii, He CVeUBAACh ¢ Hefl NOJHOCTLIO: OHa ofpa-
\eT Pa3BeTBJCKIYIO CeTh JIaKyH, 3aKAIYAILLHX OCTATKH CONep:Kil-
I0T0  3apoAblleBOrv MNy3wippka. Ilpn  onpeneneHHbIX MeTORAX
WipaboTKH A1l B JaKyHaX MOXKHO BILAETh OKPYT.JLIC 0OpasoBaHHs —
1106yALl THAPOQHABHOrO KOIJIOK A,

B 3penom site sapo saxonntes Ha meraase 1. Bepereno BTO-
POTO ICTICHI CO3PCBAKHA JCHKHT V IOBepXHOCTH Afina BOJI3H aKH-
\@JbHOTO T0J1H0Ca, NIO COCENICTRY € NMEPBLIM TNOJASPHLIN TEMbLCM (CM.
puc. 6, ).

CHapy:in sifill0, TaK AC KaK H OOLUHT B SINUHHKE, OIETO TpeMs
dfilleBbIMH 00OJMOUKAMH — ABYMS MKCJATOYHBIMH o TIOBE€PXHOCTHOI}
cTyaeducToli (cM. pic. 3), HMEIOIHME XapakTepHoe cTpocHne (Map-
woB, 1975). ¥V HeonanZOTBOPEHHOrO siii@ OKIF OYEHb TOHKH H TECHO
(IpHAEraloT OflHa K APYTOH, TaK YTO HX VIAeTCH pPa3JIHYHTb TOJIbKO
07 MIKPOCKONIOM, NpH 60/1blioM yBeaiyeniH. Jlo onnoaoTBopeHns
1O0JIOYKH He 06J1aNa10T CKOMbKO-HIIOY b 31aYHTEIbHON 11POUYHOCTBIO
1 a{illo MOXKeT JIeTKo noBpexaaThes. O6 310V Ouelib BaKIO HOMHITH
npH padoTe ¢ UKpofi, B YaCTHOCTH TIPH NOJYYCHHI HKDPBI OT CaMKH.

OB60J10uKH NIPOTHB aHKMAJILKOrO NMOJIOCA fillla HECKOJIbKO TOHb-
Lie, yes B APYrHX MecTaX. 37eCh B HHX IIMEIOTCS MHKPONIIsplLle
KaHaJbl, Yepe3 KOTOPLIE NPH OIVICIOTBUPEKHH CIIepMaTO30IIL MOXKeT
NPOKNKHYTh B LUnTOmiasMy siina. Cavi e 0600UKH  HACTOJLKO
NJI0THBI, YTO CTIEPMATO30H] He B COCTOSTHHHI MpoiiTh yepe3 Hix (Kak
3TO NPONCXOAKT, HAIpMep, TpPI  OIVICNOTBOPCHIH Yy  JIATYLICK).
O6rvKO B oboqaoukax siina umcercss 5—10 MHKPONHASAPHBIX KaHa-
0B, HO HNOraa HX GbiBaeT 3HAYHTENLHO O6OJbUIC, Y YepHOMOPCKO-
Q30BCKOTO OceTpa N0 Tpex-uerThlpex necsitkoB (puc. 14; cM. Funs-
oypr. 1968).

Pa3sepbl 3pedbiX sl OCETPOBBIX PHI6 MOTYT, KaK yzke OTveua-
J0Ch, JIOBOJIBHO CYLIECTBCHHO BaphbHPOBaTh. JTil pasiHuKA He OKa-
iLIBAIOT CKOJILKO-HHOYIb 3HAUMTENLHOTO BJIHAHNA Ha XH3Hecnocol-
HOCTh JIMUHHOK. B crellHa/lbHOM  Hcc/leloBaRiil, TPOBENEKHOM Ha
KPYDHOH H MEJKOH HKpe BOJXKCKOTO OCeTpa W CeBPIOrH, BIATOH OT
CAMOK pAasHOro pa3Mepa I Bo3pacTa (3a HMCKJIIOHEHHCM BliepBbie
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IO, YTO IICPBOHaYaJsibHbie pas,H4YHs B KOJIH=
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HOK, Pa3BHBLUHXCS 113 KPYNHOH H MCiKoifi HKpL, yepe3 10 cyr nocie
ILX IEPEX0/la Ka aKTHBHOe NHTaHie OKA3bIBAIUTCS OlHaKoBbLIME (Bo-
rosiBjieHcKas 1 Ap., 1972).

CnocobHocTe auty K onao0oTeopeHito. ClIocoGHOCTL 3penbiX OBY-
1HPOBABLIKX SHIL K OINIONOTBOPEHIIO IIPIl 3afepiXke HX B NOJIUCTH

Puc. 13. CTpoenne KOPTHKANBHOTO CJIOS 3PEXOro HEOMJIOAOTBOPEHHOrO ffiLa CEeBpIo-
I ¥ ero H3Mcllellysl NocJe OfNI0A0TBOPelis (KOPTHKaJLiAs peakllif) B CBeTOBOM
(A) u snentponHoM (b — I') mikpockonax

1 — nocncroBaTEIbHNE CTafMH KOPTHKaNkHON DesKUHH BepXuss doTorpadkHs — NEONIOAOTED-
pennoe nfo); 5 — KOpPTHKanbubl caof HeonsoiOTBOpeHHoro nfila; B —Havano npouecca
CEKPELUHH COAEPMHMOrQ KOPTHKaJbHWX TrpaHyn (5 CEeR nocne
HOPTHKAJAbARX TPAHYJA BLiACIEHO A3 LIHTONAAAMB M CAHAOCH B EAHHLID naacT (180 ceK nocae
uceMeHemm)

K. 2.— BL co. KOp' nbuux rpany.n: o 0.1 — BuyTpEHRAA MenTouHas

K2— NbHULE T 718.7 — NEPHBHTCILIHIIOROE

nDOC‘I’DaHCTB : M2 — NUIMEHTHBLIE [PaHyJbl; r—‘ {i] ofp NpH
silna B Mecrax CEKPEIlHH COLEPXXHMOI0 KOPTHKaNaHBX rpaHysn

53



Puc. 13 (oronuanne)

Puc. 14. BxogHuie OTBepcTHS MHKpPOTHJSIPHLIX KaHaJOB B SALAX MCPHOMOPCKO-
a3oBckoro ocetpa (4 —rpynna H3 31 Mukponnne) u Genyrn (5) H cxeMaTHueckHil
PHCYHOK CTpOeHIIst MHKporHne y ocetpa (B) (IuiaGypr, 1968)

2.0.] — RapymnAan menrounan obonouka: 0. — BUYTPEHHFR KCATOYNAA OGONOUKA, KK —
KONUEBOll Kananel MHKPONHAE; €.0.— CTYAEHHCTan oflolouka




Tesla CAMKH, a Takre MNpH Bhl-
JlepAKHBAHHHI BHE TeJsla CaMKH, B
NOJIOCTHON ACHAKOCTH HJIH B BO-
Zle, TIOCTCMEHHD CHHAKaeTcs, a
3aTeM M NOJHOCTbIO YTPauHBaeT-
cs1. B BOTe Y MHOTHX KOCTHCTBIX
pr6 3TOT Tpoulecc MNpOTEKaeT
o4YeHb OpICTPO: TaK, Hanphmep,
NpH TIOMCIICKHE B BOAY SIHLL Ly~
KH 11K pbibua oun yepe3 1 MHH
0 stiilla KeThl, YyaBHIYH, CEMTH, pPS-
NYIIKH — Yepe3 HeCKOJIbKO MH-
HYT OKAa3blBAaWTCH IOJHOCTBIO
HecrmocoGHBIMH K OIMIONIOTBOpE-
Kno. B oT.anune ot 3THX poiG y
oceTpa H CeBPIOTH YacTb SIHL MO-
XeT ObiTh ONMOIOTBOPEHa TocJe
HEeCKOJILKIX HJAH IaXe MHOIHX
4YaCOB BHUIEPAHBAHHA B Boje.
OnKako cHHXeHHe NPOLEHTA 0T~
JIOJIOTBOPEHHS] HauyHHaeTCsi Tro-
pasziv padbiie: y oceTpa Hepell-
xo cnyctss 1 u, a y ceBpiors —
elle 10 HCTEYCHHS MCPBOTO yaca
BHiepXXuBaKKA {pHc. 15, A, B).

3HAYHTEILKO N0JbLIe, YeM B
BOJle, COXpaHsieTcsi OIMJIOLOTBO-
PACMOCTb 5HL B (PH3HOJOTHYE-
CKOM COJIEBOM PacTsope H, B 0CO-
6GeHHOCTH, B TIOJIOCTHOH XKHIKO-
cti. Mxpa ocetpoBbix puib B mo-
JIOCTHOH  XXHIKOCTH BHEe TeJa
CaMKH MOXET COXpaHsiTh BBICO-
KYI0 CnocobHocTh K ONJIOIOTBO-
pPermo Ha mpoTsKennu 4—6 y
(puc. 15, A’, B').

2.1.2. CnepMaT030HR

Ecan camra BriverwlBaeT 6ouib-
LIoe YHCJIO fHL, TO YHCJO Crep-
MAaTO30KNIOB, HJIH CMepMHEB, Bbi-
IeJigeMblX caMUaMH, BO MHOTO
pa3 Gonnme. OHO KOJIOCCANBHO:
CaMLBl OCETPOBLIX PHIG BheNs-
10T €JHHOBPEMCKHO HECKOJBKO
NeCATKOB HJIH JlaXKe COTeH KYOH-
YECKHX CaNTnMeTpoB cnepMsl (y
ceBprori — 1o 200, y uepHOMOp-



Onnodombopennvie siua, %

!
4 8 2 1520 4 8 174 15 20 24
Bpems budeprcubanus suy b bodey Bpems Bodepmeubunus suy 8
NOROCTHOL  HCUOKICTIL, ¥

CKO-a30BCKOT0 oceTpa — 10 500 i y KaxyrH— g0 1000 cm®), mpH-
yem B 1 oM® ciiepmbl  colepxutes 1o 10 Mapn.  cnepMaTosoMAos,
o6uuno ot 1 1o 4 mapa. (cm. Tuuzbypr, 1968).

CncpmaTo3ona (puc. 16) nvieeT y3kyio NaJOUKOBHIKYIO [OJIOBKY,
C/ICTKa pACUHIPAIOLLYIOCS C3aM, OTHOCHTCIbIO KOPOTKYIO CPEIHION
yacTh LHJIHIIPHYeckoli GopvEl B AJMITHHLL TOHKH{I XBOCTOBOfl OT-
e, nain Kryuk. [o cpaBrenino ¢ siilloM, 3arpyIKeHHEIM OrPOMIILIM
3amacoM THTATEJBILIX BEUIECTB, CHEpMaro3oii HvieeT HUNTOXHBIE
pasMepbi: 061as ero Ramia oko1o 0.05 MM, Tia FOAOBKIN — MCHEE
0.01 my, a ee mipiHia — 0.001—0.002 nv (7. €. B HECKOJIBKO THICAY
pa3 MeHblIe AuaMcTpa Aiina).

H3-33 cTOMb MaJBIX Pa3MCpOB  CICPMATO30HMAA H3YYHTh €ro
CcTpoeliie MOXHO TOJLKO € MOMOILLIO  37EKTPOHHOIO MIKPOCKONa
(Cunabypr, 1968, 1977a). Ha mepeaneM KOHile rOJOBKH pacnoJjara-
ercsi aKpocoMa — ocoBoe Teblle, IPHCYILCC CICpM IS 60NLLITHCTBE
JKHBOTIIBIX, KOTOPOE IIrpaeT BaXHYIO POJb NPH NPONHKIIOBE!IHH CIICP-
MaTo30HAa B siiilo. Ha paspesax CliepuHeB OCETPOBLIX pui6 aKpoco-
Ma IIMeeT B CIVIIOILEHRNOrO 1y3biphKa € HepaBHOMEPHO YTOJLLEH-
HLIMH CTCHKaMil. BOJIbINAS YaCTh TOJIOBRI 3alATA SINEPHBIM  MaTe-
praaoM. B sigepHOfl 9acTH pasiHyHMbl TpH CIGPabho U3BHTBIX
KaHaia, B KOTOPbIX 3aK.JI0YeHbl INIOTHLIE HHTH. [losagn TONOBRH
pacnonaraloTCi [BC LENTPUOJH, H3 KOTOPBIX OAla NPHMBIKAET K
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Puc. 15. Coxpanciliie siHLaMi
ocerpa (A) n cespiorsi (5)
¢nocoBHOCTH K ONJIOAOTBOPC-
HHIO TNIpI HX ﬂl:l,’_lEp)KllHall“I'!
p Bone (a, 6) ¥ B NOJOCTHOA
axunkoctit (a’, 6°) (Tuusbypr.
1968)

Llndpet Na KpeBbIX 00031 ualOT
novepa CaMOK

-

Puc. 16. Cnepmuit  yepHOMOP-
CRO-230BCAUrO OCeTpa. JdALK
TPOIILO-VIIK POCKONRYECKas
dororpatus

a.n. — BUpC: T N iMATHUECKO]L
MeMOpaHnl;
2. — ronOBKAa;
2.4, ~ 1aBIaY YacTb XBOCTa;

£.4. — CPCAHRH HacTb CUEPMBA

Puc. 17. Coxpaneniie criepuvi-
fiMl oceTpa On-10TOTBOPSIIO-
LcH  cnocofuocTd B BOJe
(Tnuz6ypr, 1968)

OnBITLl CO ciepMOR MATH CaMIlOB.
Pa3Beetlie 39Ky TATa ROIOH B oT-
Howcnuy 1 : Y, Tewncp 1P
17.4°

Onaodembopesnwe siua, %
=y
=]

g \ ) Al
(Y
3 o= —— —+—
P B il et e S S | .
Tz 3 & 5 & 7 8 § W 1 2 13 &

Bpems Bvidepmubasus cnepmsr,

fiAePHOMY MaTepHaay TOJIOBKH, a BTOpasi JeXHT no3ali nepBoil H
cayxnt 6asanbHbIM TeaoM XryTika. O6e HCHTPHOJH CHApYXIl OX-
Bayellbl KPYTNHBLIM MHTOXONAPHAILHBIM TeJIoM ([IPOLYKTOM CJAHSKIS
MHOT{IX MHTOXOHAPHIT), XKOTOPOE reHepHPYeT 3Ueprui A5 IBHAEeHIS
AKTYTIHKA; BMECTC OHIl 06pa3yioT CPCAHIOIO YacCTh ClICPVHA. XBOCTO-
BOil OTACJ CNICPMATO30NRE COACPAKIUT OCCBOfi  Kovndexc (ubpHaa
THNNYIOTO CIPueHiis: JIBe LCHTPablible OIHHOYHbIC (IOPIIAL Ok-
PVIKCHBI ROJBLOM 13 ICBATH NEpHCPHYCCKHX ABO{IHBIX  (QuGpHII.
Takoe crpoeriie iMect GUOPHIAPUHIT KOMILIEKC XBOCTa CTiepyileB
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OTPOMIIOTO UIICAA XKIBOTIEBIX, & TAKXKC KTYTIKH H PCCHIUKH  OJHU=
KJeTOYIIBIX NPpoCTefiiiiIX XUBOTHBIX H COMATIMCCKHX KJICTOK MHEOTO-
K/1eTouHbiX. BRonk %ryTika 1o 6okaM 0T 0CCBOTO KOMICKCA ¢ub-
PHJAJI pacnoNaraioTes ABa CKAaxyaThiX BHPOCTa

FonoBka cnepwiia aakiiowaeT B cebe noostnnoc {ralionaioc)
YHCIO XPOMOCOM.

Todsumcnocte cnepuues i ux onaodoTEOPUOILUR CHOCOMHOCT
Ecin B3nTh KanenbKy CBEXCHSKYAHPUBAHHOI CHEPMBH HA 1Ipe1vCT-
HOe CTEKJO I OMECTHTb €€ NOX MUKPOCKOM. TO 1PIF GOALION Y Bedl-
YEHHH Mbl YBHIUIM, YTO CHEPMAaTo30IALl  HenoaBimub. Ho ctour
TOJILKO 106ABHTb HEMHOMO BOIBI, KaK CIEPMIN  HAWINAIT OHCTPO
11aBaTh, JeHCTBYS CBOUM XBOCTOM, Kak Guuou. CHauana oHnl coBep-
LWIA0T GHICTPbie NOCTYnAaTedbKble IBIEHHS: B TO Bpeus cuepmuit
Benyru nporinsaet 0.1 MM B CeKYKALY. 3aTCV 10CTY 1aTCILHOC NBI-
XEHHe CrepMHCB NOCTENEHHO 3aMeJJIACTCH, I1ePe\0IHT B KoJeba-
Te/IbHOe M, HaKOHell, NOJAHOCTLIO mnpekpamiactes. CrepuaTosong
ofianaer OnJOAOTBOPAIOLIENl CIOCOGHUCTLIO TUIbKO B TO BPEVS,
noka OH CrnocofeH K NOCTYNATeqbHOMY JABUZKCHID H MOMCT, HOA-
IVIBIB K MHKpOTIHJIC siilla, TPOHHKKHYTL B Hero. KoacbaTeannne nsu-
XeHHe CIIepPMHs na MecTe He 06ecriCYNBaeT OILTOI0TBOPEHHS.

CriepmHn 0CeTPOBLIX PHIG MOrYT COXPaHSiTL B BOIE NOIBHAKOCTb
pasHoe BpeMsf, OT HECKO/NBKIX MHHYT X0 MHOTHYX yacus. [lpi stou
HMel0TCs oueHb GOJpLIe PAs/IyusA He TOJAbKO MCKTY CICPMHSAMII,
ITPOHCXONSIUHMH II3 3AKYNATa PA3HBLIX CAMIOB KAKIAOro BIU1A. HO H
B Npeflenax onuoii Kaniu cnepMbl. Habaiodenns, nposeneniuie Ha
cnepMe 20 caMUOB HePHOMOPCKO-a30BCKOTO OCETpA, MOKa3adil, TO
nocTyHaTeNbKbie ABHkeHHs OOJBILHICTBA  CnepMaToioHI0B B CYyC-
TIeH3HH NIPEKPALLAIOTCH, KaK NpaBiL1o, cnyets 5—10 mMiiH nocae go-
6aBnetns BoAbl. OfHaKo HEGONBHIAS YaCTh CNCPMICE NPOTOIKACT
AKTHBHO 1iJ1aBaTb clle goaroe Bpcmsi. Ao 20—60 viHH ¥ 1a#e He-
CKONBbKHX yacoB ([uua3bypr. 1968). B cooTBeTCTBIIE € 3TIM 0ILIOAO-
TBOpsiOUlasi CriocoGHOCTD CIEPMB OCeTPa 1 CeBPIOri BO MHOTHYX CJy-
YasfiX Pe3KO CHIzKaeTCs B nepBble 10 MUK 1iocde ee  PasBeACHHSA
BOZOK, OIAKO KC YTPAuliBAaCTCA HOANOCThIO. B BHIe HCRAWUCHNS
OIIOAOTBOPSIOILAST CHOCOONOCTL Pa3BeAelNoll Crepybl COXPAHACTCA
114 BLICOKOM YPOBIIC KA NPOTSKCHIN MHOMHY "acoB (pHc. 17).

Takum o6pasov, cnepMaTo3onILl OCCTPOBBIN  PLIG COXPANSIOT B
BOJle MOABHXHOCTh 3HAYITCJALHO AOJBUIC, YCH y OOILITHHCTBA KOC-
THCTHIX PBI6, HEPCCTHALIMXCS B NPCCHHYX BozocMax (Tak, HampHMep,
cliepMKH ropbyuid, Jococs. ¢openn, ciira, BoGabl, Jella. Kapacs,
Kapra H MHOMHX APYriX BHIOB NAABAKT B BoIe TOALKO 1—3 MHH).

CBoiicTBA 110.10BHX HPOIYKTOB 0OCETPOBLIX phi6 (npe6ripamie sHI
H CNEPMHEB B BOLE B TCYEHHE 311aYlITCJALHOIO BPeVieKH 6e3 yTpaTH
CIOCOOHOCTH K OIIOAOTBOPEHINO) CNOCOGCTBYOT  Goubiien 3(h¢ek-
THBHOCTH €CTECTBCHHOTO HEPeCTa. KOTOPLIl IIPONCYOTIT HA y9acThax
PEKH C CHALHBIM TeycHHCM, OHCTPO paccenBalOUIM HKpY 1 ClEpMy.

Bea nobasneniis Bo1bl, 0cTaBasiCh HCNOABHAHBIMIL, CHEPMINI €O-
XPaHAIT XH3NECNoCOOHOCTh OYEeKb NOJATO, OCOGEHHO It IH3KHX
Temiicpatypax (1—4°). [MosTomy cnepmy nasi XpatteHus codupaioT
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I CoCy 1 IOMELiaioT Ha act. [Ipn ocevenenti nxpul ciiepMoii.
aepzRallHo B TakX yCI0BHIX B Teuciile NSITI-NICCTH  CVTOK. B
1 CIYYdCB Y TABAINCH TIOVHHTH TaRGil ZRe IPOICHT 0ILIOA0IBO-
1S IERPBL 1F BLINOA THUIHG A, hak H P ocedenenntn 10ALho Hro
noccnmofi cnepyott, Tlokaano, 4To B BILL nCAIOUCHIS ClHep

LI TIPIE T oM crocoie XPACIHIS Moyt oCTaBaT! 51 Al (e

Wuenn 21 cyron (Wwunron, 1936; Mepeon, 1941a, Lin

. 1968)
\paHcnic B (AU ¢ cHepy i, nodyaelioil oT HeosodbKH
OB, VKOPaulll e 1 ([ Ha UPOTSRCHII £o10pory CuepPMINE oc-
s 7knsncs oo Oanvin (Hiaras, 1936y Hor wire o ecoxpast

D0 1€ KVERE €OV OB e YBCHMAANCL VCIUNON ™ )
evTkil Bee cnepuyi noradaau (llepeon, 1914

Jlasi nedoro pAAa HBOTHLY APCKpAcisls peoinTarl Ll
T VY XPAHCIITIO € 1ep B o BVICHBY & e St la 1
AMop - aBannst (B rBep o v e upie 70

IKOM a0Te (pi 1967y DTOT eToT HuTeHC ! o Paspafia biBa-
*Si IPHMCINTEIBHO h CIEPNE CCiCRONO ST BLIL * ZRITBE THBIN
1ACTOSILICC BPe W5 VIRC HHIPU L0 TPHNeHsieTest Bo Bee'l Mipe

1ONLITKH PHMCHIEL METOXL TAY OO OTU 3d W PAANBIHEA K L wp-

CTHCTHIX PLI0 1atll o0HAT ANBAIONIIC  Pedy THTATH Hil HCT0M

[ BHI0B: B (/(THOCTH, BBLICOKIE [IPOUCHT G/1TOIOTBOPCHIIA

1M NOAVYCHBL HPH OCCMENE (1PBl 3aMODO SeHHO v TepVuil
WOV, KIAYHA, HEPKH, CTJILION JIOBOrY J0Cucs, pamyKioil |

ut. xapiuyca (ear. Horton, Ol 1976,

B iepnon pafioTe 1o 3amopas IBaHHIO CHICPVLL oueTPOBLIX pbiG B
nwon azote (Bypues, Cepebpsinosa, 1969) nipn ficnoansuBanun
CIOABITEISI, COTEP/RaBLICTO CATapUsy LN JdahTosy. sHMIBIL &Ke-
iC H NRIHOEPHH, B ol2eIblibiy oidtax 2 80% cnepn nes Getvrd i
1007 cuepyic® Raavril CoONpatistIil CHOCOBIOCTE AnTUBIPIBATLCS
1o (nocie  apanenis B Teyelne 34 1 16 €T CoOTDETCTBCHIO).

L IARO PCIVALTATE 3AMOPAANBANNS CICPMBL OBLTI HENOCTOS L
i a1 oceMerenia Hhpoi ObL1a 1HCI0TLIOBAIIG cnepva, colepzRan-
151 mocae orTansaiiiss 20 407, (OABHXHBIN CHEPVWICE; 1POICHT
J0T0TBOPCIHS OKA3AICH OYCRL HI3KHM (OKodw 1))

Bugee Bplce i TPOLEHT  0TI0I0TBOpens  Gbl1  HOJAYUeH Tpl
MOPAZKHBAMI | “TCPNMBL OCCTP: I CCRPIOTH npi 53" 11 TipINCHenn
10ABHT A5, 1 CP/RABLICTO 1NHEPHH. 3KCTPAKT SHYHOTO MCITKA,
OPAArNAPAT N1 MOUEBHHY N0CTC 2-4aCuBOTO BLIACPRIBAHI Ciep-

Bl IpH TaKof TeulepaType OHJIOTUTBOPHAOCH  Ohodo 337, sIHIL
Kacumos 1 ap.. 1974

B nocaeruue 1o1sl Ho C. Thvikapn, 10, . 1o, E. @ Koneii-

. E. A Topmnenno, B. 71 Bpoumrenn n T. A, Fmvuke (1978) paa-
Laboanil MeTo1 T GokOTy 33MOPARUBAIIS  CUCPMLL  (/CCTPOBBIX
0. KOTOPHIT \ me 18€T ) 10BI1eTBOPHTCALHLC H AOCTATOYHO CTa-
HabHBle peayabratsbl. Cuepay saMOPRRNIBAIOT B Mapax  KIHIKOro

ota 10 196 . paz6asuteas conepxkut tpic-HCL fvdep. anveria-
CILPORCHT 1L SIHYHLITT ZKCATOK,
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B cnepme cespiornl H 4epHOMUPCKO-a30BCKOro  0cCeTpa, 3aMopo-
XEHHOH 3TV MeTOOM 1 XpanuBuiciics npi —196° B TeueHHe He-
CKOJIBKHX CYTOK, Kak npaBmiao, 50—60% cnepmMHeB coxpansiiu
CrocoBHOCTL K NIOCTYNATE/BHOMY ABIDKeHH0. [1pi oceMeHeHII HKPh
ceBpiOril cnepmoii 4 caMuoB nocae 7—23 cy1 xpaneris npu - 1967
ONAOAOTBOPHAOCh B cpeareM 63% s, 3HaunTeAbHBLIA  IPOLEHT
OTIOAOTBOPEls HKPHl GBI NOJdYYeH TaKiKe Hpil UIHTeNbHOM XPaHe-
HIHI CriePMBbl, 3aMOPOZEHIIOll No 3T0MY MeToIy: DKPY Tpex CaMoK
CeBPIOTH OCEMEeHH.TH crepMoil, xpanuBueics npH —196° B Teuenne
1 rona. n noayunan 49, 58 u 70% onaonoteoperns npx 88, 83 u 98Y%
omnonoTeopenns B kontposne (IMywkape n ap.. 1979; E. ®. Komneii-
Ka, JJH9HOe cooblleHIie).

Tanaum o6pa3om, Mbl cefinac yxe pacnoiaraeM MeTONOM HH3KO-
TEMTIEPAaTypHOIl KOHCEpBaLiill CliepMLI OCETPOBHX Phib, KOTOPLI MO-
XeT GbiTh HCIIDIL30BAIl B OCETPOBOMCTBE.

Kauecrgo cnepmsi, CnepMa pasHblX CaMLOB 1l Aare TOPLIIH
ClepMbl OAHOTO {1 TOrO XK€ cavlla. TOJy4YeHHLIe B PasHoe BpeMms.
CHJILHO OTJIHYAIOTCS IO CBOHM CBoficTBaM. Ilpe#ie BCero 3HauyHTeNb-
110 BapblpyeT KOHLUECHTPALHS CIePMHCB B eauilitle ofbeMa 35Ky 1574,
YTO MOXKUO YCTAHOBHTL YiK€ M0 BHEWIHCMY By CICPMBI: BOINSHIIC-
Tasi CTICPMA LBETA CLIBOPOTRII COAEPKHT metiee 1 mapi., cuepua
IlBeTa CHATOTO MOJOKa— 1—2 MJIpA. B cnepMa LBeTa LeJbHOro
MOJIOKA, C XKeJITOBaThiM OTTeHKoM,— fonee 2 wiapi. crnepuHeB B
1 cv®. Huakas KoHUeEHTpaLlisi CliepMiieB B 3AKYJIATE elle He CBHIe-
TeALCTBYET O €r0 HCINPUTOHOCTH JJ1si OCeMEeHeHHsi: HePEAKo cliepva-
TO30H[Ll TAKOrO 35KYJsTa XOPOWO aKTHBHpyIOTcs Bonod. lipu wne-
NOJL3OBAIIHI AOCTATOUHBIX KOJIHUECTB AHIKOM CepMbl [isi HCKyC-
CTBEHKHOIO OCEMEHeHHs sl B 1a60paTOPHBIX YCAOBHSAX Mbl NOJIyYani
BLICOKHI] TIPOLEHT onaogoTeopents. OnHaxko B «IIHcTpykitnn mo He-
KYCCTBEHHOMY OCCMEHEHHI0 HKpsl OCCTPOBHYX pri6» (Fuuabypr.
1963) nasi NPOH3BOACTBEHHOTO OCEMEHCHHA HKPLI HC PenoveliTyeTcs
6e3 kpaiinteii Heo6XOMMOCTH 6paTh BOAAHHCTYIO CIICPVY: Npil ONHO-
BpeMeHHOM HCHOAL30BaHHH Gosee rycToil CnepMel IPYTHY caMLOB e¢
noBaBieHile TPHBeIeT K TPYAHO YUlITLIBAEMOMY CHIIZKEHHIO KOHLEHT-
palH{ CICPMICB B CMeCH O3KYJATOB HECKOJbKHX CAMIOB H TeM
CcavblM 3aTPYIHHT NPaBHIbHYIO TO3HPOBKY CICPMLL, MTO MOXET AaTh
OTPHUATCNLKLIT 3((exT.

Crepva pa3aHuaercss NO CBoeil CNOCOOHOCTH  AKTIIBHPOBATLCS
Boaoit. Ilocae moBaBienHs BOALL ABIRKCHNE CIEPMICB MOXKeT ObTb
SNCPrityKbIM H AJIHTCALHBIM HAH Xe CI1abuiM H KPATKOBPCMCHHBIM.
Hepeako 60asmas BAH MeHbUIag YacTh CIEPMHCB COBCCM He aKTHBH-
pycTcs, a B OTACJLHBIX Cayuasix BCe CIepMIl OCT&I0TCA HemoABHN-
neivil. Takue Bapuauun HaGa0Aadalch Npik HCRHTANHI He TOAbKO
SFHAKOI, 110 B rycToii, xopoweifi Ha BHI CICPMbL.

Jlns OLCHKH KauecTBa CIIEPMbI OCCTPOBLIX PbI6 10 ee crnocubHO-
CTH aKTHBHpOBaTbecs BOAOIF Gbiia npenanoxena ([lepcos, 19416)
cAcaywiias naTiGannpHas mKana.

bana 5. Buictpoe nocrynatenbHoe ABHXeHHE BCeX CTicpvileB.

Bann 4. BHCTpue 1HI0CTYHATCALHOC ABHACHIE BUILIINECTBA criep-
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MileB, HO B NOJ€ 3Peiils MHKPOCKONA BCTPEUAOTCH TaKIKe CNEpMith C
SaMeICLINGIM, 3Hi3aro06pasHbiv, H ¢ KOJeOATC/AbHBEIM [ABIXKENHCM.

bann 3. Brictpoe nocTynateibHoe [ABIXKEHHe YaCTH CrepMHEB,
npeobaanaer anraaroobpa3Hoe n KoaebaTesbHoe. Hverorcs Henon-
BHXKHbIE CIIepMi

Baaa 2. TloctynateabHoe HBHXKEHNE PEIKO, Y HaCTH  CrCpMIeB
konc6atenuroe. Okono 75% nenomBIKHLIX cliepMieB.

Bann 1. Bece cicpmiis HeloABIKHLL

3Ta 1wKaia MoxeT GLITb 110Je3Ha AJNS CPAaBINTENBION  OLENKH
Crepvb pasHbIX CaMIUOB B HCCJCNOBaTe 1bCKoll paGoTe. Jlas npaxTn-
YeCKHX 1leJefi — MPH 1ICKYCCTBeNIHOM  OCeMEHEHIN NKPH OCeTPOBbIX
pLi6 — perovenayeTcs, yunThiBas GoNblly1o BapHa6eNbHOCTb KauecT-
Ba CMEPMDI, NMOJb30BATLCH CMECHI0 CMEPMbl  HECKOJBKNX CaMIlOB.
B stow cayuae momuno obontics 6e3 BHANBIAY2JAbHOI OLCHKN TOX
MIKPOCKOMOM KauecTBa cllepMbl  kamfioro n3 Hux (cm. Ilpnioxke-
HHe 7).

B 3aBucnMocTH OT KauecTBa ClIEPMbi CPOKH COMPaHCHNIA CrniepMH-
AMH 2KI3HECTIOCOBNOCTH LipN ee BbIAEPKHBAHHH BeCbMa PasanyHbl.
Tak, B «cyxoil» cnepve upH Hu3KHX TevnepaTypax B HEKOTOPbIX
cayuasx, Kak Vbl yKe FOBOPIJIH, OlIOACTBOPAIONAs CrocOGHOCThL
COXpaHAeTCs Ha BLICOKOM YPOBHE HA 1IPOTSXKeHHH NMATH-LICCTH CyTOK,
a B ApyriiX 3Ta CIIOCOGHOCTb MOJIHOCTBIO YTPAuHBAETCA Yike B nep-
Bbi€ HJH BTOPbIC CYTKH.

2.2. HcKycCcTBeHHOE OCeMeHeHHe MKpbl

Ilpu pasBenentn oceTpoBbiX PLIG BCTPEuy stHIL €O crniepMisun obec-
neyxsaeT peiGosos. C 3T0il neavo paspaboransl cOCO6b! B3ATHSA HK-
PHl 11 ClIepMbl H MCTObI HCKYCCTBCHHOTO OCEMEHERHs.

Co3peBinylo CaMKy OIVyIIaloT yAapoM XKOJAOTYW KN 1O To10Be
nepepe3aioT KabepHbie COCynbl (YTOGH CTEKN2 KPOBb M 11PN B3ATHI
HKpPbl MECTO pa3pe3a MeHhlle KPOBOTOUINO0) H BCKPLIBAIOT GPIONIKYIO
CTEHKy OT MOJOBOTO OTBEPCTHA JIO YPOBHH TPYJAHBLIX [JIaBHHKOB,
Npe/BAPHTEIbIO NOACTAaBUB Ta3. BeA oByJHpoBaBluas HWKpa BMecTe
€ MOJOCTHOI KHIKOCTBIO cTeKaeT B Hero. Ecay yacTb sni K MOMeHTY
BCKPHITHS CaMKH ellle 3aKAl04eHa B (PONIHKYIb, [0 NOArOTOBIEHA K
OBYJISUHHA 1 JIETKO CMOJ32eT ¢ ACTHKa, PH6OBOA OTAENSCT HX pyKa-
MH, HpolycKas NOJAbKH ACTHIKa Mermiy naiabuamu. IIpH noanoi osy-
JALHN UKPBH B IICPBOfi Ce NOPLUHH HHOTJa NUNajiaioTcst KOMKI CIHI-
LWIHXCA MKPHHOK; 9TH KOMKH clelyeT YAalHTb 7O OCEMCHEHNs.

Hannyuuiiie pe3yJbTaThl /laeT 0CEMCHCHHE, 11PON3BCieNHoe cpasy
e nocne noJydceHs nkpbl. Tlepen nobapnenneM  cnepMbl ¢ HKPb
HYAII0 CAHTb H3GLITOK IIOJOCTHOH JKIIAKOCTI. TaK KaK Ol MewlacT
onaonorsopenio. Ecan Bo3HuKaeT Heo6XOAMMOCTb BLIANAATD HEKO-
TOpoe Bpevs (manpumep, NpH HeJocTaTkKe CaMiuoB, KOrjia npHxoanT-
cf Cpa3y MojyuaTh HKPY OT MHIOTHX CavoOK), IKPY cienyer RepKaTb
1O CI0EM TOJOCTHOf XKuAKocTn (B cpexe, Hanbonee 6:1aronpusaTHOI
A8 coXpaneHilfi ee OMJIOAOTBOPSICMOCTH) M CJBaTh H3OBLITOK TO-
NOCTHON KUAKOCTH TOJILKO HCNOCPENACTBCHHO MEPEe]l OCEMCHEHHCM.
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Conpukacasch ¢ BO3LYXOM H NOACHXad, HKPa NOBOJbHO GbICTPO YT-
pavHBaeT crnocobHOCTL K OMNOAOTBUpeHHI0. Takoe e JeACTBHe
MOTYT OKa3biBaTh NMpsIVEIE COJHEuNble Jyul H BblcOKas TeMneparypa
(Bbilie 20°). Io3ToMy COXPaHATb HKPY MO OCeMeHEeHHs M TNpOH3BO-
IIHTb CAMOE OCEMEHEHHE HYXHO B TEHH, 110l HABeCOM, HJH B 3aKphl-
TOM NOMEIIEHHH, a B KapKyio NoToly Haberath Kakoii-nH6o 3anepxk-
KIi C OCEMeHeHHeM.

CriepMy cOGHpPa1OT B CYXHC COCYMbl, OT Kam/Oro Camua OTiaeidb-
50. OceMeHATb HKPY CJeyeT CMCCbIO CIepMbi HEeCKOJbKNX, JKena-
TeJbHO TPCX — IAATH CaVLOB, TaKHM 06pazoM ynaeTcs H3bexkaTb
HeyJlayH OCeMEHEeHHs H3-3a IJIOXOTO KauecTBa crepMhl.

Korna HKkpa ¥ cmepMa moJy4eHH, TNpPHCTYNAKT K OCEMEHERHIO.
B ocerpoBo/icTBe H3faBHA NMPHMEHAJIHCh pa3Hbie CIOCOGH OCeMeHe-
1115 — CYX0ii, noaycyxofi H Mokpbiil. [1pH nonycyxom cnocobe oceme-
HenHs (paspa6otannoM B. T1. BpacckHM Ha HKpe JNOCOCEBHIX pHO
emle B 1856 r.) Hkpy M cnepMy cobuparwT B CyXHe COCY/H, HO He-
NOCpeACTBEHHO Nepen 1o6aBIeHHEM K HKpE CriepMy PasBojisiT BOAOH.
Tpu cyxom cnocobe (BHmoH3vVieHeHHOM cnocoGe Bpacckoro) cnepMy
[IPHAMBAIOT HEMOCPENCTBEHHO K HKPE, CMOYEHHOH MOJOCTHOH XHA-
KOCTBIO, TUlATENLHO HX MepeMewtBaoT H JHIUb NOC/Ae 3TOro no6as-
asitor Boay. Ilpn Moxpom criocoGe, nnst OCETPOBHIX PHO NMPHMEHEH-
HOM BriepBhIe B Hauaje Hamero cronetdst A. H. JlepxxapHuEM (cM.
Taxke Macsos, 1919; KacimoB B ap., 1964), HKpY 10 OCEMEIICHHA
TIlaTeAbHO NMPOMBLIBAIOT BOAOH M TaKHM 06pasoM yRansioT BCIO MNO-
JIOCTHYI0 KHIKOCTb; TIOCJIE 3TOr0 B BOLY NPHAHBAIOT CriepMYy.

CpaBHeHHe 3QEKTHBHOCTH 5THX TPeX CNOCOGOB OCEMEHEHHH,
NpoBELielHOe Ha HKpe GelyrH, oceTpa H CEBPIOTH B NPOH3BONCTBEH-
HEIX YCJOBUSAX, MOKA3aJ0, YTO JYYIIHE H HaH6O0Jee MOCTOAHHEIC pe-
3ynbTaTh faer noaycyxofl cnoco6 (puc. 18) (cm. Imuabypr m ap.,
1963; Tunabypr, 1968). Sror cnocob B 1963 r. 661  peKOMEHLOBAH
I'naBpuiGeosiom TocymapCTBEHHOro KOMHTeTa MO priGHOMY Xx03siicT-
sy npt CHX CCCP (cu. THua6ypr, 1963) H ¢ ycnexoM npHmeHsier-
€7 na OCCTPOBLIX PHIGOBONHEIX 3aBofax (Pomaros, 1979).

MeHbllasi TPHTOLHOCTD IJ1st OCETPOBLIX Pbi6 CyXoro criocoba oce-
McHeHnsl 06yCJIOBAeHa TeM, UTO B 5TOM cJlyyae CriepMy rnepeMeliHpa-
10T CHauana C MOJOCTHOI XHUAKOCTBIO H JIHIIL NOCHE 3TOr0 € BOAOM.
Mesny TeM criepMHH OCETPOBLIX B OTJIHUHE OT CIepMHEB MHOTHX
KOCTHCTBIX PHI6 HE TONLKO He aKTHBHPYIOTCA TIOJIOCTHOH JKHIKOCTBIO,
HO B CMECH C HEI0 3HAUHTEJbHO XyXKe aKTHBHpYIOTcs Bojoil. Hebna-
TOMNpPHATHOE BJAHSHHE NMOJOCTHOH XXHIKOCTH OCOGEHHO CHIIBHO CKasbix
BaeTCsl NPH OCEMEHEHHH CyXHM €noco6oM HKpbl oceTpa (y KOToporo
NONOCTHAA KHIKOCTL HMeeT Gonee BSISKYI0 KOHCHCTEHNIO), 2 TaKiKe
HKPH BCEX BHIOB OCETPOBHIX PHIG NpPH MajoM KOJHYECTBe HJIH Helo-
CTATOYHO BLICOKOM KauecTBC CHepVbi.

Ilonycyxofi cnoco6 Mwveer NMpeHMYIICCTBA HE TOJNbKO nepen €y-
XHM, HO TaRAKe 1l nepea MOKpbiM cnoco6oM. OCHOBHHIM HELOCTATKOM
MOKpOTO €rocoba siBAsieTcs TO, YTO TPH €ro NPHMEHEHNHH HEePexKo
4acTb M1l AKTHBHPYETCH clile A0 OCEMEHEeHHs — NOA BAHAHHEM BOJbI
1 MCXAHNYECKHX BO3IEiCTBUil IpH TNepeMClUMBAHHH  HKpbi; TakHe
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Puc. 18. PesynbraTel oceMeHennsi Mkpbl Geayru (A), cespiorn (5) u ocetpa (B}
pasHeIMH cnocobamA (na6ypr, 1963)

1 — cyxoh, 2— noaycyzoil B 3 — MOKpLft cnocoGk OCeMeHeNna

Afla yTPaunBaT CNocoGHOCTL K OnAoAoTBopentio. Oco6erHO 3Ha-
YHTE/bHOE CHHIKEHHE MPOLEHTa ONJIOAOTBOPEHHSI O6biI0 OTMEUEHO
Npyd OCeMEHEHHH MOKpbIM crioco6oM HKpHl ceBpiorH. IToMHMO yka-
3aHHOTO HENOCTaTKa, IMEeETCH elle H JPYroi: NpH NMOMELIEHHH Heon-
JIONOTBOPEHHOH MKPHI B BOAY fliilla, KOTOPbi€ AKTHBHPOBAJIHCH ewie B
Tesle caMkH, NpHO6peTaloT KaeiikocTs. EciaM napTHiO HKPH, HMelo-
HIYI0 3HAYHTENbHbII MPULEHT TAKHX fIMLl, OCEMEHHTb MOKPHIM CIO-
co60M, TO B Mell MOXKeT 00pa30BaTbcil MHOXKECTBO KOMKOB, H 3TC
clesaeT MKpPY HeTpHroiHoli Jus pui6oBoAHbIX Lenefi. [IpH noaycy-
XOM cnocoGe aKTHBHPOBAHHLIE Rfl1]a, NONafasi B BOAY, TAKKe NpPHOG-
PeTanT KNEHKOCTb, HO KOMKH He yCNeBaloT 06pa3oBaThCs, TaK Kak
3TH Afila 06ecKkNeHBalOTCsi OHOBPEMEHHO ¢ ONJIOAOTBOPEHINBIMIL

Ilpy nposeneniH oceMeneHiin OUeHb BaxkKHO, YTOGH cnepMy pas-
6aBasaH BORON HENOCPENCTBEHHO nepel ee noGaBieHHEM K HKpe,
TaK Kak Jlake KpaTKoBpeveHHoe npe6GbiBanie cIepMieB B BOAC MO-
KeT COTNPOBOKAATLCH CHIKEHNEeM HX TNOABHIKHOCTH H COOTBETCTBEH-
HO ONJOAOTBOPHAIONIEl CNOCO61OCTIS.

CyulecTBeHHOE 3HaueHne [l Pe3yabTaToB  OCeMEeHeHHst HMeeT
A03HpoBKa crnepmul. Ecin B3ATh HEZOCTaTOYHOE KOJHYECTBO CNIEPMbI,
TO 4acTb FIHIL OCTaeTcsi REONNONOTBOPERHof (cM., HanpuMep, ITep-
cos, 1953). Ilo-BHAHMOMY, B Majd0 KOHLCHTDHPOBAHHOI CYCHEN3HH
CTNEPMHEB JMllib HEMHOTHE H3 HIIX OKa3biBAIOTCA B HEMoCpeACTBEHHO#H
6/1H30CTH OT MHKPONHJASPHBIX KaHANOB AHL, TOTAa KaK OCTaJbHble
He YCNeBa10T NPEORoJeTh OTJAEAfIOUlee HX PACCTOSAHHE 32 Te He-
CKOJIbKO MHIIYT, B TeYEHHE KOTOPHIX JUIHTCA NMpPOLECC OCEMEHERHH.

Ecan xe B3STh CAHLIKOM MHEOrO CNEpMbl, TO GPOLEHT OMIOROTBO-
penusi 6yJIeT BEICOKHM, HO HEXKOTOpasi YacTh fHL (Te, B KOTOPbIE NMPO-
HHKAET MO HECKOJbKY CNepMHeB— NOJHCHEPMHble sifina) oKaeTcs
HeXKH31ECHocobHol (cM. 2.4); OTXOR 3a CueT TaKHX Sl MOXKET [0-
crirate 15—20%.

KoHKpeTHbie peKOMeHAaMN MO TexHHKe OCEeMEeHeHns NaHb B
Tpuaoxennn 7.
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2.3. OnaonotBopeHHe

Kak ye roBopnaoch, 3apoiLilicBOe pasBHTHC HaulNacTcs € ONAo-
JOTBOPCHKS 11711 CALSAHHS JRENCKON H MYXCKofi NMOJOBbIX  KJETOK.
Ipofias uepe3 MHKPOHMASPHbI KaHad, CNepMaToO30i ROCTHTAeT
nopepxHocTH Aiijla, NPONNKAET B HCTO, H, NOCJC CIOKHHIN Npeohipa-
30BaMliii, OTHOBCKHII TANNOHAHBI HA60P XPOMOCOM, COACPKaBiLii-
Cfl B TONOBKE cHepMusl, 06benHACTCH ¢ MaTepinickiM. B pesyabra-
Te ONJOAOTBUPEHHOE diillo (3MroTa) npHoGpeTaeT HOpManbHOE, JTHII-
JIOBAHOE YICI0 XPOMOCOM. 3TO YHCJIO Yy OCETPOBBIX OYEHbL BCJANKO —
y pa3Hbix BIIOB OHO BapbHpyeT oT 60 o 240; 6enyra, oceTphi (pyc-
ciani, 6anTHICKHIT, CHOUPCKNTT, aMyPCKHIi) H cTepAaffb HMEIOT 0K0J0
120 xpomocom (cM. Bacunben, 1980).

Hauaabheil nepHoa 3apoikILICBOTO Pa3BHTHS — [epHo ONJIo0-
TBOPEHHS — OXBATHIBAET BPeMs OT NICPBOrO CONMPIKOCHOBCHHA Ciicp-
MaTO30H/a C HLOM [0 COeNIIEHIs MYXKCKOrO H XEHCKOro sillep B
e/lnHoe AAp0 3uroThl. [ny6onie npeoGpa3obaiiia cnepmis n silua o
3TOT NCpHON ymaeTcs H3YUHTb TOJbKO Ha pa3spesax raver ¢ rno-
MOHIBIO CBETOBOTO 1 3JICKTPOHHOrO MIKPOCKOMNOB; Mbl OCTZHOBHMCH
cpauana ma STHX TNpOLEeccaX, a MO3Mice pacCMOTPHM H3MeneHis
fileBLIX 060J0UEK B OMICHBACMLIIT IepHos.

Il pecbpasosanun cnepmus npu KOHTakTe € Riyom (GKPOCOMHAR
peakyus). Vsyuenne npco6pa3opanuii crnepwns, HacTynaiouinx B
pe3ysbTaTe €ro KOHTAKTa C HIiLOM, METOIOM 3JIEKTPOHHOil MHKpO-
ckommn (detnad, Tnnz6ypr, 1963; T'unsbypr, 1968, 1977a) nokasa-
J10, 4TO B TIEPBbIE JKe CCKYHALI NPONCXOAAT rAy6oKHe H3MEHEHHs ero
CTPYKTYpPbi, HOCSILIE HA3BaHNE akPOCOMHOfI peakunH. 3Ta peakuus
y 60abLI0ro MPOLEKTa CNePMHEB HACTynaeT TakXKe, eCAH B BOLE HMe-
eTc H36LITOX HOHOB Kaiblisi, UTO 3HAYHTENbHO 0BGJeryiio ee H3y-
yenne. [Ipn ocyurecTBaAeHNN aKPOCOMHOI peakuny UNOTHbIE HHTH
32KJ110Y€HHbIE BO BHYTPHSEPHbIX KaHAJdaX TOJOBKN CHCPMMH, Bbi-
6pacbiBaloTCs Briepell, PACTArLBAIOT akpocomuyio Meubpany, B B
pe3yabTaTe Ha KOHLE TOJOBKH obpa3dyeTcs NLANHHBLL 11 Y3KHil aKpo-
coMHbif BuipocT (pnc. 19, A). OceriM cTepsiHEM aKPOCOMHOTO Bbi-
pocTa ABASIOTCH TPI ylIpyTiie HHTH, KOTOpHe Kak YCeXJI0M ORETLl
TuRYanWell npo3paunoii Mewdpanoi. llepenko Mem6pana Ha 6odb-
uiev HaM MeNnlueM NPOTAACHNN  pa3pywiactes, OGHaKas HUTH
(pic. 19, 5), koTopbie MOryT MpH 3TOM OTXUINTbL ONHAa OT APYroil.
AKpocoMHHI BLIPOCT 11MeeT OO6bLUHO aanmiy, O6au3Kkylo K Aalne na-
NOYKOBHIKOI To10BKN criepmusi (46 vKkv y cespiorit B 5—8 Mxv
y ocetpa), HO Huorga GLIBaeT 3NAYHTCIBHO AJHINEe, AOCTHTas Y
ocerpa 14 Mxm. Ounobpeverino ¢ 06pasoBaHieM AKPUCOMHOTO Bbl-
pocTa MHTOXNOHAPNANbHOC TCJIU CPCHeil 4acTH TepsieT TCCHYIO CBA3b
€ OCCBLIM KOMIIJIEKCOM JKIYTHKA i Ju60 npHoGpeTacT B1apoBHiHYI0
(Gopvy, OTXOAs OT 3TOro Kowmackea BGok (pue. 19. A), an6o noa-
HOCTBIO OTAensieTcs oT Hero u vrpayHsaetcs (puc. 19, B). Bronoru-
4eCKiil CMbiCA 3THX H3MEHeHRi CTPYKTYPHI CIePMIIA OueBllIeR: € No-
MOLBIO @KPOCOMHOTO BLIPOCTA OILIVAOTBOPAIOLINI CIIEPVII IPOYHO
HPUAPCIIACTCH K NUBEPNHOCTH  INTOITa3Mbl Aiua, ()!IHOBPEMEIIHO
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axkTHBNpY4 cro. C 3T0ro MOMeHTa criepMitii y»ke He coBepiliacT nocTy-
NATEAbHLIX JIBHKEHI H COOTBETCTBENHO He HY:KIacTcs B coxpaiic-
VIHN TecHOf CBA3H MCKJY MHTOXOHAPMaJbHBIM Teaov  (remcpartop
SHEPTHN AN [ABHMKEHNA XKIyTHKa) H OCCBLIM KOMIIJIEKCOM XBOCTOBO-
TO 0TAeAa ClIepMHS.

Axpocomnasi peakuus CNepMHEB OCETPOBHX PhI6 TPHHUMIHATHEHO
CXOIHA € XOPOLIO H3YHEHHBIMM AHANOITHYUHLIMH H3MEHEHNUsMH cuep-
MHEB MHOrHX MOPCKMX 6ecilO3BOHOYHLIX, a Takke MHHOTH (Cu.
Inu36ypr. 19776). ¥V 3THX XHBOTHBIX 2KPOCOMHAs peaklHA ABAseT-
Csl TeM MEXaHH3MOM, [OCPE/ICTBOM KOTOPOTO CNEPMHH IPe0ioneBaeT
6apbep, OTAEAAIOUIHI €T0 OT UMTONAA3Mbl Aillla,— ARLUCBLIE 060J0Y-
Kii, 8 3KPOCOMHBIil BLIPOCT CJIYXHT MECTOM TIPH.A0KEHIS CHJl, BOBJC-
Katounx crniepmnii B witonaasvy. OceTposkic puriul COXpPaHHN 3TOT
JIpeBinii MEXamn3M COE/MHEHHA raMeT. HeCMOTps Ha TO, YTO y HUX
060J04KI He NPEICTABAAIOT NPENATCTBHS A5 NPORNKHOBEHHUS cliep-
MIHfl, KOTOPbIl CBOGO/AHO JOCTHT2eT NKTOIA3Mbl IO VHKPONNASPHO-
My karany. B cnysae Gonee crielnasin3npoBaHHKIX KOCTHCTHIX pbi6,
Y KOTOpLIX stiilleBbie 060J04KH TaKAKe cliab&KeHb MUKPONNie, B Npo-
1lecce 3BOAIOLKI NMPOH30LINA 110/HAs PEAYKINS aKpOCOMDL.

Koprukaavhas peaxyus  siiya u 3amjuta e20 ot npoxuxHogenus
COEPXHUCACHABIX ciepmues. KOHTAKT OMiI0d0TBOPSIOLIETO criepMust
¢ IL1a3vaTiyeckod MeM6paHoil  fillla NPHBOAHT K BO3HHKHOBEHHIO
BOJIHH BO36YXK/IEHHH, PacNpuCTPaHAIOUICHcs B KOPTHKANLHOM cloe
UNTOMAa3vMel (HMIyJbC aKTHBALUHH), KOTOpasl, B CBOIO OYepe/b, BLI-
3biBACT CehPELnIO COACPHHMOTO KOPTHKaAbHLIX TPanys (KOpTikanb-
Has peakilHsl) B CTHMYJNPYeT 3aBepuiexiie BTOPOro JeNeHHst co3pe-
Bauus, 6JI0KIPOBAHHOrO B 3penioM sfile Ha cTaank MeTtadasbi.

Yme Hepe3 HeCKOMbKO CRKYHI NMOCAE OcCMeneHns, cpasy rocie
TOTO W@k CrEpMuil B T1y61He MIKPONHASPHOTO kaHala C NOMOLIBIO
4KpOCOMNOTO BLIPOCTAa BCTYNACT B KOHTAKT ¢ UHMTONJA3MOfl  Aiila,
KOPTHRAIBIILIE [PAHYJbI B 061aCTH MHKPOIMHIE PACKPLIBAIOTCA H HX
cofcpAKuMoe Beraeascres nom o6onouky (pue. 13, A, B). 3tot npo-
Lecc BONNOOGPA3NO pacmpocTpaHseTcss BO BCe CTOPOHB H  3a
2—5 muH 1 dofec (B 3aBHCHMOCTH OT TEMICPaTyphbl) OXBaTbiBaeT
BCIO NMOBCPXHOCTH Aiila.

KopTiikanbHas peakunsi BHIOJHACT O4€Hb BaXKHbie  GHOJOTIe-
ckne GynKIMN — B NpoLecce 3Tofl peakiiil H3 HHTONAA3Mbl BbIACAH-
10TCA BelLecTBa, KOTUPbiE BbI3LIBAIOT N3MEHCHHA CBOHCTB  SiileBbIX
060I04€K 0 AAI0T HAYano 06pa30BaHIIO NMEPHBHTCJAHIHOBOIO TPOCT-
pancTBa, a TakkKe 3auHuialoT Ailllo 0T NPORNKNOBCKNA CBEPXLHCIEH-
nbix cniepyneB (cv. Funs6ypr. 1968, 19776).

Kak M yKe roBopuai, CrCpMHIi MPOHUKAET B SfiLO yepe3 Milh-
pormnae. lnameTp KoHUeBoro Kavanslla MHKposnne (puc. 14, B) ue
HaMHOMU TIPEBOCXOJHT LINPHNY [AJIOYUKOBIAHOI FOJ0BKH CICPMIUS,
MO3TOMY Hepe3 Hero B Afilo MUXKET TPOHHKHYTb TOJABKO OJINH CTiep-
Muil. Oanako y oceTpoBbIX pui6 HMCETCS HeCKONbKO., HHOrNa aaxe
MHOTO MUKPOINHJIE, Yepe3 KOTOpbi¢ MOTAH 6Ll MTPOHUKNYTh HECKOJIbLKO
cnepMnes. JTo MpeAOTBpamaercs cenylouiv o6pasoud. Ilocne Toro
Kak MNepBeiii criepwnii, Boiias B MUKPONMJIAPNLIT KaiaJ, akTHBHPYeT
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Puc. 19. CriepMHH ueplOMOPCKO-a30BCKOTO OCETPA MOCJe OCYLIECTBJAEHHS aKpOCOM-
Hol peakus (3eKTPOHHO-MHKXPOCKONHIECKKe oTorpachhi)

A — 06pa3oBascA AKPOCOMILIA BHIDOCT, MHT! NLHOE TENO YACTR

5— "0 BHIPOCTE pa3py . M ABMOR TENO yTpaue-

HO; @ 8.— BKPOCOMHMLIl BLIPOCT; 2.— IO/IOBKA; M.M.T.— MECTO, Ha KOTOPOM HAXOAHJOCH MMTO-

XOHAPHEJBHOE TEM0; M T.— MR ALHOE TENO HacTH H.— HHTR, €O-
oceBoft p ]

#Aiio, KOPTHKaIbHas PeakUHst O4eHb GHICTPO OXBaTbiBaeT BClo 06-
JaCTh pacrnofoxicHuss MHkponHie. C 3Toro MOMEHTa CrepMiiav,
3axo[suy B J1060e MHKPONHJE, BbiIEJeHHOE cOoiepKuMoe KOpTH-
KaJbHBIX TPaHyn NperpaxpaeT nyTb K umronaasme (puc. 13, IN).
Kax 6bi10 10Ka3aHO IKCTIEPHMEHTANBHO, NP KOHTaKTe ¢ 3THM MaTe-
PHANOM CNEpMHH AITAIOTHHHPYIOT — HX NOBEPXHOCTb CTaHOBHTCH
Knefikofi, XBOCTHl CIHNAOTCH, 0Opasysi MeTJH, H OHH TepsioT Crnoco6-
HOCTb K NMOCTYNAaTelbHOMY [BHXKeHHI0. B pesysbrate cylliecTBOBaRHSA
TAKOrQ MeXaHH3Ma OMJI0/0TBOPCHHE GBIBACT MOJHCMEPMHLIM TOJbKO
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B PEKIX CNyuasiX, KOTNa B UHTONAA3MY NPORHKAET ONHOBPEMEHHO
HECKOMIBKO CIICPMIIEB, H KOPTHXa/bHAA peakuns He ycmeBaeT ocy-
LeCTBHTb CBOIO 3aLINTHVIO DYIHKIHIO.

TIlpolenT noaHcnepMHbIX SIHL BO3pacTaeT TIpHi OCEMEHEHHH HKpLI
CyCreH3iieli CnepMieB BLICOKOIT KOHUEHTPALHH; OH MOXET BhiTh 3Ha-
YHTENLHBIM T2KXKE, €C/M PaCrpoCTpaHeHie KOPTIKANbHON —peakiHH
3aMeJTIeHO, YTO Ha6JI0AAeTC IIPH NJAOXOM  DH3HONOTHYECKOM CO-
CTOHHHH fIHI, T. €. B HKPe HH3KOro Kayectsa. [ToaxcnepMuoe onnopo-
TBOPECHHE, KaK Mbl YBHJIHM [albiue, IPHEORHT K aTHIHYHOMY pa3BH-
THIO 3aPO/LILIEH, KOTOPHIC OKA3biBAIOTCH HeXKHIHECIOCOBHbIMI,

S0eprote npeobpasosunus 6 nepiod ona00oTsopenus. OHOBpe:
MCHHO C KOPTHKaJILHOH peakuneil HaunHaoTcs npeobpasoBanus sif-
pa stilua H cnepMus (puc. 20). Criepmuii y oceTpoBbIx NoTpy’Kaercst
B LHTON/Ia3MY slfilla 1EJHKOM, BMECTE C XBOCTOM, 3aTeM ero ToJIoBKa
oTiAensercs, cosepliaer noBopor Ha 180° u HaGyxaer. KomnaktHoe
AIpO TOJIOBKH CIIepMHS IIpeofpasyercss B CBETJbl  My3biPeBHIHDIL
MYXKCKoil porykneyc (pHc. 20, B, 2, 3). PsiloM ¢ HHM BO3HHKAeT
CEMEHHas 3Be3fa, OPMHMPYIOUIAACA BOKPYT LEHTPHONH CrIEPMHSL.
Benen 3a stum MyskcKoit npomykaeye, mocrenesHo yBeNHuHBasch B
Paswepe, BMecTe ¢ ceMeHHOIl 3Be3L0i NMepeMeiaeTes no HanpaeJfe-
HIlIO X UEHTPY anuManbHOll 061acTa Afila, 3aNONHEHHON MenKo3ep-
HHCTLIM XKEJITKOM, M€ Z0JXKHA MPOH3OITH ero BCTPeya ¢ KEHCKHM
nponykaeycom (puc. 20, 5, 4, 6). Tlapa;aneabHo ¢ 3THMIO H3MCHEHs-
MH MVXKCKOTO s1ipa 3aBepiliaeTcst BTOPOe Me/ieHHe CO3peBaHus, npo-
HCXomMT oTAcnenue |l modsipeoro Tenbua, a oCTaBLUAsics B LHTO-
NAa3Me rpynna xpoMocoM (rarsionassift Ha6op) npeobpasyercsi B
JKeHCKHii nponykneyc (puc. 20, A). IMocaennnit Takke HMcer cTpoe-
Hlle CBCT/IOTO My3bIPEBHHOTO sifipa. JKeHCKufi npoHykneyc norpy-
KaeTcs B r/yGb UHTONAA3ME aHHManbHO 06aacTH (puc. 20, B, 7),
¥ B UEHTPE €€ NMPOHCXOUHMT €ro BCTpeda € MYXKCKHM NPOHYKJIeyCOM
(prc. 20, B, 8).

Ha npoTsixxenHn HeKoToporo BpeMend 06a MpOHyKJeyca oCTAIOT-
Csi B TeCHOM KOHTaKTe 6e3 pacTBOpeHHs silepHbIX o6onouek. Ilent-
PHOJIb CEMENHOH 3BE3/bi, NO-BHAHMOMY, IEAHTCS HA JBe; BO3HHKAIOT
JBe 38eannl (pHc. 20, B, 5), KoTOpHie CBOElt NYYHCTOCTbIO OXBATHBA-
10T 06a MpPOHYKJeyca. 3aTeM LpPOHYKJEYChbi YTPauHBaIOT MpPaBIlb-
HEIE OYepTaHNs, B HHX CTanOBATCA YETKO PasiHYHMBI XPOMOCOMBI,
pacnonararouuecs ByMsi OTAEJbHEIMH rpynnavu. Hakoneu, sasep-
iaeTcsi POPMHpPOBAUIIE BEpeTEHa NEPBOTO JIeACHHS NPOGICHHS, H B
€ro 3KBATOPNANILHOII IIOCKOCTH PACMNOANATaloTcsl XPOMOCOME! OTLOB-
CKOTO 11 MaTCPHHCKOTO npoHcxoxpuenns. Ha stoft crapmn npowcxo-
AMT BOCCT2HOBJIEHHE HOPMANLHOH /i BIJIA TEHETHYECKOH CTPYKTY-
PBl fl1pa, H MEl MOXKeM CYHTaTh NPOUECC ONJIONOTBOPEHHsI 3aBeplileH-
HbIM. i

fTosopor siya 6 oboaouxax, obpasosarue nepusuTeAAUHOB020
NPOCTPANCTEO U L3MEHEHNE NUZMEHTHO20 PUCYHKG aHUMAAbHOL 06-
AacTi, B pesynbTate KOPTHKANbHON PeakUHH MEkiy NMOBEPXHOCTbIO
UUTONNA3MBl 11 OGOJI0YKAMH BOSHHKaeT TOHKAsl TIPOCAOHKA BbiIe/EeH-
LlOTO MaTepniada KOPTHKaNbHBIX rpaHys (ee TOJAIIHHA BCEro He-
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Puc. 20. $lzepHun npeofpaiiiania B Npouecce ONJIOAOTBOPEHIs

3 — aaBepmiiae 11 pe wtHEA cospeBsnus ¥ hopMuponaiiie meMtxulO NPOHYKA: o

pa (! aradazn 2 - Tenm va Il aenewns 71— o (CNEHNE BTupu |

Teabl s # — chopMHpOBa AEHCKHIl NPoHIK ¢ GAu3 > K NOBr v
5

e npeabpasci M OINICI0TRODERHH y Genyrn JTHe3aGypr. |02 1

B LuTOMAN3MY (1 L 4#RZ HaxoAMTCA B BOudPUHMMBIOW=N Oyrenwe}, [ —Kidbis

CKoff MPCHYKLIYC, | — My &inofl npesykneyc nauan Habyxaib, OGDasUBANACE veMUll
My#cKofl NPONYKAEYC YBEAHUHACK B PA3MePax i nolpyiyicd ray6Xxe B our
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Puc. 21. TTonoxenne gfua Ao ocevcne
HIIS H B MepBble MHHYTH NOCJe OfN00-
TBO[elinsl (4), moOcKe MOBOpPOTZ  aHu-
MasnpHO# oGnacTeio Boepx (B), ma cra-
Aui cBeTsoro cepna (B) n panwed rac-
Tpyael (') (Hernad, Muna6ypr, 1954)
Crpeqnn YKalnBaeT HanpaslIeHHe NOBODOTA.
a aHNMAaRLIIO RereTaTuPHan och Alua;
J!Cl MecTo, rae nosnnee Oﬁpaij1CH caer-

Aent cepn; cn2 — cowebas ryba Gaactonopa:
t-¢.— cBeTawA cepn

choabko  Mitkpon — puc. 13, 1),
Lo BbicBOGOXKNAaeTcH BHYTPH
o6oN0YeR M 1HaYIHACT OBOPAUH-
BATLES B COOTBCTCTBHH C NOJO-
JKenfieM CBOCTO LICHTPA TAXeCcTN
borarbiM JXE€ATKOM BereTaTHB-
HbIM MOJAYIIApHEM BHH3 M aHH-
ManbHON o6nacTeio Bsepx. [Toso-
poT sllla BauHHAeTCsl Yepe3 He-
CKOJIbKO MHHYT rocie oceMeHe-
HHfl, OCYLIECTBAACTCH MEJIEHHO
M nocTeneHno n oObluHO 3aKaH-
ynBaercs cnyerst 15—20 muH
(puc. 21, b).

Ko Bpemenii 3aBeplIcHHA MO-
BOPOTa B BEPXHCH YacTH HKpuu-
K1, Mexay aiiuom H ofoaoukoii,
CTAHOBHTCA pasaiiyHMoll  (ccam
cMOTpeTh 11a AHIO c6OKy) Yy3kas
Hielb, KOTOpas 3aTeM mnocrencti-
uo pacumpsicres. B 310 Bpemst
U3 UnTonaasMbl noi 060:a0uky
BbIIENAETCH OCMOTHYECKH aKTHB-
ubiil KoanoHp (paunee cofepab-
iics B CETN JaKYH aHHMalb-
uoii 06aacti), kotopuil Habyxa-
€T, iPURJIERas BOAY 13 ORpY¥Ka-
IoLtell cpebl; NMOBEPXHOCTh aHil-
MaJibHO 0GaacTn fiRla ynjaoua-
eTcs Il MeXAY Helo 11 o6onouxamn
o6pa3yeTcs JOBOALIIO  3HAYH-
TelbHOC NMPOCTPANCTBO, HA3KIBae
Moc  HepuBHTeINNOBLIM - (pHC.
22, 2c0).

CBoeo6pastiblii PHCYIIOK ami-
Maibnoit odnacrti sifila — cBeT-
J0e noasplice NATHO B UENTpe 1
TEMHDBIC T MEHTHbIC KOJblla BO
KPYT HETO - - 1i0C1e OIJIOI0TROpe-
HHf u3mcHsercs. ITlormenr no-
CTCTMIEHHO CTArMBACTCH K LEHTPY
amiMadabnoi o6aactn, obpasys
31eCh TeMHOE CchorieHne (puc.
22, 2 aH); cBeTIOe  NOJaspHOE
MSITHO HCYe3aeT 1. eCi  OHO
Oblio ouenb GoaslmM (MTO ua-
cto HaGJawoxaercs y Genyrh),
CIJILHO  YMelubludaercs B pas-
Mepe.



Puc. 22. §liino nocie MoBOpOTa H BHACJCHHS [iIpodliesoroe kossonga {«r 2)

M Ha CTajKK CBETJIOTD cepna (cT. 3)

Lndpu non p 31€Chb H B n1a COOTBETCTBYHOT HoMepaM craanit

GH — BHA CO CTOPOHLI AHKMANLHOTO NOJKCE; €6 — BHA cﬁoxy; o0l — HapyXHas XehTounzs

ofionouka; 3.0/ — BHYTpeHHRA WeaTouHas ob: L MK KaHanu; ne.n.—
npocT €.0 — cTyAeHNncTan ofonoSKa; € ¢ - cBeTALfl cepn

Hekoropoe Bpems cnycrst (y cespiori npn 20° uepea 1 y nocsye
ocevMeHeHns!, y ocerpa npu 11° vepes 3,5 u) Ha Kpalo aHUMaJIbHOM
00J1aCTH NOSIBJIAAETCS OYellb CBETJasi, HHOTna CoBeplleHHo Gesast mo-
JIOCKa MPOTAXEHHOCTLIO OKOJIO TIOJIOBHHE OKPY/XHOCTH, KOTOpas
NIOCTENIEHHO pacliHPACTCS U MpeBpamactest B ceeTabi cepr. Muorna
cepn GLIBaeT ApKHM, C weTKHMH rpaHiuavin (kak na pe. 22, 3 ¢6 u
3 ax), B APYrux cayyasix rpaHuibl MeHee ONpenesiCiHbl, B HEKOTOPhIX
NAaPTHAX €r0 COBCEM HC YAAETCS PA3NHYHTL.

CneuHanbHo npoBeleHuble HaGuioieHHst H onutel  (Heraad u
I'uu36Gypr, 1954) nokazasu, uto ctopoHa sfina co CBeTJILiM CeproM
CT@HOBHTCH 3aTeM CIHHHON CTODOHOH 3aponbiiia, HpHyeM BooGpa-
JKdeMas IJIOCKOCTb, NPOBENEHHAs Ycpes CepedHHy Cepla M HEHTPH
aHHMaJabHOINl M BereTaTuBHoil obJacTell, cooTBeTcTBYeT Oynvileil
cpeaHecHinioll mJockocTn 3apoabnua. Taknm o6pasoM, 3apoAbILl
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npHodpeTaeTr ABYCTOPOHIE-CIMMETPHYHOE CTpoelnie’ B caMOM Haua-
Jle pasBUTHs, elllc A0 TOrO Kak siito npuctynut k apobnernto. Hu-
TEPeCcHO, YTO NAOCKOCTL CHMMETPHI VCTAHABJNBAETCS B COOTBCTCT-
BiIl € ILIOCKROCTHIO NOBOPOTA, COBCPILAEMOTO SHIOM BHYTpH 0600~
YEK B MCPBLIC MHHYTHI IIOCJE OCCMEHEHIs; MpH 9TOM CePI BO3HUKa-
er na Ttoii cTopoHe ffina, Kotopas do noBopora 6nna obpalucHa
BBCpX (puc. 21, B, c.c)).

Hasenenus siujesnix obovaowek. B nepion onjodoTBOpeHHs: sifi-
1neBric 060JI0UKN CTANOBATCS KACHKIMH, HadyXaloT 1 npHobperaioT
3HAUNTCALHVEO TIPOYIIOCTD, HEoGXO MY 0 MPH PasBUTHH sl Ha He-
pecrianie. PoiGoBoily oucHL BaxXKHO 31aThb, KOTEA H Kak 370 NPOHC-
XOAUT. NMOCKOJbKY NUMCHHO B 3TOT Nepuo;i IPHXOAHTCH sfina obec-
KJEHBATh, NOXTOTABAIIBASA UX 115 HHKyOauu.

3a u3McHCHIAIMII AICBHY 060A0YCK JIETKO MPOCACIUTL KaK Iic-
BOOPYEHHLIM T1a30M, Tah I 1CNOJL3YA Heboablulle yBEAHueHHs
MHkpockona. BosbmeM HeMHOro 3pesoit nipnl 6eayrd, ocerpa HAl
CEBPIOTH B CTCRJSHIYIO yalneyky H J06aBIM K Heil pasBCHCHHYIO B
Boze criepMy. $liina oceTpPUBLIX HIMCIOT OOBIYHO HCCKOJBLKO yIJHIcCH-
Hy10 QOPMY I NO3TOMY, NONAAARA B BOIY, JUKATCH, Kak NpaBiio, Ha
6on (puc. 21, A). Mix o6o.10ukn MyTHOBATLI, OTACALILIE CIOH Hepas-
mmanMel (puce. 12, [ ¢6). flitua cBoGoano Jaexart na miue yauleyhi 1
VIKe 1pH JeThOM TOJYKE CIBUTAIOTCH € MecTa.

Uepes 11eCKodbi0 MIHYT nocte ocevenendss (o1 2 a0 13 mun 8
pasibIx CAYYasx) Hapy:Kuas o6oJouKka SHI CTAHOBHTCH Kaefikoil, H
ILPIHKN HAYHHAOT NPIJANNATL Ko ANy Yalleykll M APYr & Apyry.
Buavane raeiihocts vboaouek caabast: ecan NOTPSACTH yaluedKy, siH-
ua orniaenBaorcs. [TocTeneHHo oGONOUKH CTaHOBATCH BCe OoJec
KJefikIIMH, iia IPOYHO NPHJAHNAIOT KO AHY 1 BCTPsI\HBAHHEM HX ne
yaar Tes oTdennts. Bbio nokasano (Mapnos, 1978), uto nielinocthb
HAPYIKHOI 1I0BEPXHOCTH CTYTenicTol obosouin uvdycnopiena oco-
GBIMII ce CBONCTBAMIL, @ He BLITCHCHUCM KhaKOTO-TO hJelikoro Beule-
ctBa, Kak 10 npeanodaraan A, 1L Caao 1 E. M. Koxaucnas
(1961).

C nossaciules kaeiikoctn 06oJ0ykn Hauwnnaor naéyxarn. Ipo-
ILCCd 3TOT NMPOAOAXKAETCS J0BOILHO N0ATO, MPHMEPHO 10 CTAANH nep-
BOrO (w.1cins gpoGiacHis, Koria ofoJsounll CTaHOBATCA B TpI pasa
Toame, yev Ao ocemcitenns. [To mepe nabyxanns myTHoBaTtne 0b6o-
JOURH CBETJeIOT 1l JeJaloTcsl COBCPILCHHO NpospauHeimu. Tenepr
yxe npn HeGONBINOM VBEUIYEHNN YCTKO BHICTYHACT HX  CIOHCTOE
cTpoennc: Mul BiuM (pie. 22, 2 ¢6) naoTHo npuaerapmwyio K Ay
TOHRVIO BRYTPCHHIOK JKEATOYHYIO 060JI0URY, OXBATHBAIOUIY |0 CC 11a-
PYIKHYIO MeJTOYHYI0 060JA0YKY 11 NOBEPYHOCTHM IO §oJiee  TOJCTY 10

! Tlpn 13vi TOpOHN MW TP MHEG T CTPOCINIE TIPABAR N JieBasi NOJOBNILL Tedld xil-
BOTHOID N¥2I0T LANIZKOBOC CTPDEHHE 1i OAlld MPeACTABISCT Kak Oul 2epranblice
oToO) KeHne Apyrod V TAOKNX MKABOTHUBX IIMESTCA TOJILKO O.AHa I30CH Th, 11T-

HOCI &AbIO KUTOPOR 4acTl CHVMETPIMNHLIL 3Ta NIOCKOCThH (ﬂ.’lOCI\OCTb CHMMeT-
Pllll) APNYDANT NO C['.,’.lll(}CﬂllHllOﬁ JNHHE 32poALILA, yee3 cepearRHy Mo3ra, Xop-
Au It T, a
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cTyacHicTyIo o6oaouny. Benegetsne kiefikoctn nocneiieii k ee 1o-
BEPXHOCTH UPHCTAIOT YaCTHYKH HJa H NCCHHHKH, NONZBIIHC B Yalil-
Ky C BOJO#.

Ecan norporars HaByxiuhe 06004kl HIVO0M 110 CTEKISHHOM Na-
JIOYKOI1, TO MOMXHO TIOUYBCTBOBATh, 4TO OHH CTaJH YNpPYTHMIL, TIPOY-
ubIMH. Mamepenns npn nomomn cneanaabioro npuéopa nokasnipa-
10T, ¥TO NOCJC OIVIOAOTBOPEHIIs NPOYHOCTL 060J0yeK OHICTPO BO3pa-
craer (3ormn, 1961 — puc. 27, B, c. 97). Hanpuwmep, nconnonorso-
peHHOC AHNO CCBPIOrN BLIACPXKHBAET HArpyaky uc Boie 15—20 r
(npu GoJbuici Harpyske OHO pasgaBanBacTcs); yepes 15 Mun nocae
OCEMCHEHHS OHO yiKe€ BHIAEPAHBAET IPY3 B IBA Pa3a, a Yepes yac —
B TpH-yeThbipe pa3a Gousblie. 70, KaK MBI Yie TOBOPIVII, CACAYCT
YuUTBIBATL NP OTMLIBKE HKPLI: II0Ka NPOYHOCTL OGOJOYCK ellle He-
BEMHKA, cAe1yeT ouclib GepersHo o6paIaTses ¢ HkPoH, YTOBLL HEe fo-
BpPCAMTDL €e.

Brictpoe yBeauuenne npoyHoctH 06oJIoNeK Noche  NOSIBAEHHS
KJIEHKOCTH H Hagana HaGyxaHusi umeer G0/IblUOe 3HAYEHIC NPH €c-
TECTBCHHOM pa3mMHozKeHHIl. BhimeTnIBacMasi CaMKOl HKpa yBJleKaeT-
Cfl W paccelBAETCs TEYEHIIEM, H OTAE/bHbIE HKPHHKH, 6YAyull HCMHO-
ro THAXeJce BOABL, MeAJieHHo ocexaloT Ha AHo. O60J0yKn HX B 370
BpeMsi Qle MArkiie, HeHble, HO SHIA He NOBPEXAAIOTCH, TakK kak
OHH TUJILIBYT, B3BELICHHLIE B Bofle. C nosBjieHHeM hJeHKOCTH HKPHHKH
NPHKPENJSIOTCA K KaAMHAM HJH rajibke, H 31eCb (€Cail TOAbKO HKPHH-
Ka He MonaJja B Kakyl-nubyab pacilenHHy) Ha IMX o6pylunBarorcs
yAapbi MCCYIIHOK, KaMCILIKOB, BCCTO TOFO, YTO yBJekaerT 3a coboi
MOLHOC TEeNCHHC peKlf; TOAbko Gsarogaps BO3pOCIUel  HPOYHOCTH
060J104CK HKPUIKH MOTYT NPOTHBOCTOATL TOJYKAM Il yAAPaM.

YxasanHoe cBoHcTBO oboJiouex no3sosisieT HkpHikaM 6c3607c3-
HCHHO BBIAEPHNBATL HEGOAbIIIC TOJYKH EPYT O JAPYra H O CTEHKH

pbIGOBOLHOTG anmapara. kOTOpHie Hen3bexHL npu HHKYOaunn obec-
IJIeeHHOM HKPHi.
Yro xe kacaercs ApYroit 0CO6eHHOCTH — KJIEHKOCTH 00OI0YEK.

TO B NMPHPOTE OHA NrPaeT BaXHylo posb: 6aaroiaps et 3apoIblili
JI0 CAMOTO BLLTYNJAEHIs] MPCAJHYIHOK Yy 1epXHBAIOTCA 1A ePeCTHIH-
1le, e BCACICTBIlE CILIBI TedeHHs 1 0co6eHHOCTell IPyHTa OHII Ipes-
OXpalieHbl OT 3aILAMBaHHA H v obecneyeHb GJAaronpusiTHeEe Yeao-
BHs pa3BuTis. [Ipn pasBegeHinl oceTpoBHIX HeoGxoAnvbIE 1715 Pas-
BITHA 1KPb YCJIOBHsT o6GCCHCUIIBAIOTCS PLIGOBOAOM, NOITOMY h.ck-
ROCTL 00OJIOYEK YTPayliBAET TO 3HAYEHHE. KOTOPOE OHA NMEeT 1Ipil
CCTCCTBEHHOM pa3MHoxenni, COOTBETCTBEHHO, B NpakTHKe COBpe
MCHHOTO OCETPOBOACTBA IIKPY NHRYGHPYIOT B CBOGOIHOM COCTOSIHIH,
JLAST HEero ee Npe;iBapiTeabHO 06 ChICIBAIOT.

Bonpoc o 10nycTuMocT iHKYGauin 06ecKICCHHOM HKPLI OB no-
CTaBJCH clic B hoHue npousoro seka (em. Jeraady, Mumsbypr, 1954,
c. 13) # BHOBL NMOAHAT TPyvnnoii nccaetoBarteneil B 1950-x rozax
3Tu 1nccIeJ0BaTEN NOJATAIN, YTO IPHKPENJCHIE SN SBAACTCS He
OGXOTHMBIM VCAOBHEM HOPMaJLHOTO PA3BHTIN 3apoabluledi I 104K
HO ObITL 0GA3aTEeNLHO COXpaHeHO MpH fIHkY6auHn AP 1asi peIbo-
Boaubix 1esaeft (Marsees, 195)1; Cajon, 1951; Ewmenbqnos, 1953,
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1961; Canos, Koxanckas, 1961). B nacrositiee Bpems 370T BOTIPOC,
B chue BPCMSl BBI3BABIIHI OKIBIAEHHYIO AHCKYCCHIO, CIAT C NMOBECT-
wH ans. Yke 10—15 jet Tomy nasajn GbuUIO OUEBIHO, YTO NPH HHKY-
6anHi OGCCKACCHNON IIKPLI XOPOILEro KayeCTBa NoJyyaloT JIHYHHOK
HOPMaNbIOTO CTPOCHIS M BLICOKOfl XKU3ZHECTIOCOBOCTH (cm. Tuns-
6ypr, Hetnad, 1969). Ocobenno AeMOHCTPaTHBEH cacayoWuil npH-
Mep: B PEKH HayHHaloT MPUXOANTL AJ5 HCPeCTa no.JoBO3peJibie 0Co-
6u Gesryri, BHIPOCIUNE H3 MOJIOMH, KOTOpasi Gbila BhinylieHa OCET-
POBEIMH PHIGOBOMIBIMI 32BOAAMI YXKe NOCIC 3aPCry:IPoBAHNS X
CTOKa H NpeKPAIICIIIA €CTECTBEHHOTO HCPECTa ITOTO Blijla; CEN0BA-
TEJbHO, STH TIPOM3BOTEH Pa3BIIHCL H3 OOeCKNeeHHOH NKPEL Ta-
KuM o6pasoM, GHoJornyeckas NOJHOUEHHOCTD ofeckieeHIION HIpLl
He BLI3LIBAET HITKAKHX COMHeHHIL.

B 370ii €BA3n Hesib3sl He BHIPa3nTh HCAOYMEHIs] IO NOBORY TOTO,
yro E. M. Koxanckas n cefiuac npoponixkaer HactrausaTh Ha Ipell-
MyLlecTBax METOfa HUKy6auln MKpbl OCCTPOBBIX pbl6 B NpHKJeeN-
HoM cocrosunn (Koxaucuas, 1980).

a5 uHKkyGaLHH HhPBl OCETPOBHIX pii6 3a nocaentye 30 Jier Gui-
JI0 Mpexno#xeHo 6oaec KecATHA PasHBIX THIOB HHKYGAIHOHHBIX dTl-
napatos (cM. 5.1).

Obeckacusaniie ukpol. BaxHEM 3J1eMEHTOM OHOTEXHHKH FIBJISCT-
Cfl NOATOTOBKA OCEMeHeHIIoi UKphbl K HHKy6anH nyTeM ee 06ecK.eH-
Bamns. PyuHoil cnoco6 oGeCKJIeMBaNHs HIPBI, NPUMENSIBUIKACH H1
oceTpoBLIX PHOOBOAHEIX 3aBojax cute 10—I15 ser Tomy Hasan, Te-
nepb NOJHOCTHIO BHIIIEJ N3 YNOTPeGJeHHs. 3710t €nocob 6nw1 ouclh
TPYAOCMKHM I TSKEJBIM /151 PHOGOBOAA: HKPY KAXNOH CAMKH NpH-
XOMIIOCH JUTTENbHOC BpeMsi (AHlb ¢ HeGOJIbLIMMH nepepbiBamii)
flepeMCIIHBaTL BO B3BeCH Hia PYKOH, 4acTo B XOJIORHON BOxE.

B Hacrosiliee BpcMs obceckiaenBaHHe NPOH3BOAAT —MEXaHHIHPO-
paHHLIM crocoGoM. Jlais 310l west ObUTH CKOHCTPYHPOBAHBI anma-
paru P. K. Jlatemosa — 0. H. JlsiTktina H 3. B. OpJiosa. Tlepaorit
K3 Hux npencrabasieT coboi GapaGaH, B KOTOPOM IN€peMelltBaHlic
MKpL B npouecce 0GeCKIenBantsl OCYLIECTBISETCS YeTbipexJionact-
ALMI PC3HHOBLIME Meluankamu (cM. MibmTeliy, 1972). Annapar
OpnoBa, NOAYYKBLIAE HauGoabLiee PACTIPOCTpAlCHIE, IIPEACTABISACT
coBoil MeTassaHyeckHit cocyn ¢ NBONHHBEIM IHOM, 0GBIYHO KOHHYECKOI
(opMBl, KOTOpBIi CHE3Y NPHCOGIHHCH K CHCTEMe TOAAYM  BO3AYXA,
NoJlyuaeMoro ot Komnpeccopa (cm. Muavuirefin, 1972). Anmnapar
3aN0JHAT CHENHAJLHO NPUTOTOBJENHON B3BECHIO TOHKOTO — MITHE-
PaNLHOTO 1112 WIH HHGY3OPHOH MYKIH, NIOMEL(AIOT B HETO OCTEMElIeH-
HYIO UKPY I NEPEMELHIBAIOT €€, IPONYCKas uepes CYCIel3Nio My3biPhKIL
€XaTOr0 BO3AYXa Ha mpoTsixenun 40—60 MuH. ObeckyeeHHYI0 HKPY
NIPOMBIBZIOT wHCTOH BOAOH H PA3IMELLAIOT B HHKYOauMOHHbIE anmna-
patu. CyuiceTByer psf MoJuHKauMii annapara OpJaoBa (cM., na-
npunep, Meepsikos, Bunbaes, 1973).

B kauecTBe OGECKJAENBAIOLIET0 MaTepliajia JJs HKPbl OCETPOBLIX
pLG GBLUIO TIPEAJIOKEHO TAIGKE HCIOJAL30BATL CYCTEH3HIO Mesia (3n-
reaprapar H ap., 1957). Jlasi obeckaeHBAHMS HKpPbl Kapna ¢ yclie-
XOM IPHMEHSIIOT TaJbK 1l MOJIOKO; TIpHl HCHBITAHHII TaJbKa LIS oGec-
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KJICHBaHA HKPbl OCETPOBLIX ObIIH NOaVYeHb XOPOLINC Pe3yAbTaThl
(Conn, 1977). 3tu cnocobbl He NPHMEHSIOTCH B NPAKTHKE OCETPO-
BOJACTBA, HO MOTyT IpEICTABUTL INTEpec AJIA 1CC/eROBATENLCKHX
pator. B uactHoctH, Ha Hkpe, obeckjiecHIoN MCAOM H TaJbKOM, B
MEHbILEH CTeneHH pa3BHBAeTCst CanpoferHuf; IpH obeckyeHBaHul
IIKpBl Kapna KOpPOBbHM MOJOKOM, pa3pefvHHLIM B 10 pas, siluesble
06OJIOYKH OCTAIOTCA NIPO3P AUYHBIMIL

Tlosedenue Heonao0oT80perAbIX SUY. Bee OnHCaHHble HI3MCHEHHST
NPOHCXORAT B pe3yJbTaTe omvlojl0TBopenna aiiua. Ho, kak npasmio,
B Ka)KIOHM MapTHN HKPBl YacTb fHL OCTAETCH HEOMNJ0NOTBOPeHHOIL.
Uto6bl HayyHTbCsl MX OTJIYAThb, BO3bMEM HEMHOro 3pefoi leoce-
MEHEHHOI! HKDPbl, TOMECTIIM €€ B BoAY Il 6ynem CpaBHHBAThL 3MeHe-
HHfl HCOTLIOAOTBOPEHHRIX FNL € T€M, yTo MLl HabJ1ad y oniogo-
TBOPEHHBIX. B OTJHmYHC OT ONAOIOTBOPCHHBIX 3TH fiila OCTAIOTCH
JexKaTh Ha GOKY' It He 3MeHsoT croell GopMul: aHnMasaLuas 06aacts
y HHX OCT2eTCs BHINYKJOH H NJOTHO npmaeractT K o6osoyke. O6o-
JIoykH 6o coBeeM He MpHOGperaroT KieiikocTd, Jub0 HauuHAIT
KJaeuTbes, Ho caabo. Oun MeaJieHHO HabyxXaroT, NpeliMyLIecTBCHHO
B BeretatHBHofi 067aCTH, HO NPH 3TOM OCTAKOTCA MYTHOBATLIMH;
CA0H B IIIX HEPA3JIHUIIMDL.

Opnako Hapsagy € NoA0OHLIMI ffiiaMil B HEOCEMCHCHHOIl HKpe MLY
BCTpeuaenm I JApyrie, KOTOphie BeayT ce6fl Tak e, hak OIIOLOTBO-
pennble. Obos0ukn nx npHodperaint KiciikocTe, HalyxaioT, B HIIX
CTAHOBSITCA Pa3JIMHMBIMI OTAeJbHLIe CJION. §liila NoBopauyuBaoTCst
aHHMaJbHOM 061aCTbio BBEpX, ¥ HHX 00pazyeTcsi NepUBRTEINHOBOE
npoctpancTeo. MaMenseTcst TakKe NMUIVCHTHEIIT DHCYHOK, XOTSl o
MeHee 33KONOMEPHO, YeM Y OMJIOAOTBOPEHHBIX SHI. JTH AHUA aKTH-
BHPOBAJHC, T. €. NPHCTYNHJN K PasBHTHIO, XOTH OHII H He ObLH OI-
JNIOXOTBOpENH. 31eChb MBI BCTPEUACMCSs € TAK HA3LIBAEMLIM /eBCTBEH-
HBIM, IJIH NapTeHOTEHeTU4eCKNM, pa3BuTHen. B HauanbHom mnepHo-
Jle OHO HMeeT MHOTO OGIIero ¢ pasBHTHEM OMJOIOTBODENUHLIX SAHIL
ARTUBHpOBaHHLIe filla MOTYT NMPHCTYNaTh K APOHJENHIo, 10 OHO
npoTekaeT PC3KO aTHNHYHO, BCKOpE NpHOCTAlABJIMBAETCs. I siiua
NOCTENEHHO OTMHPaIOT (cM. 2.4).

Tenepb NOCMOTPHM, YTO NPOUCXOIHT € TOH NOPUHCH HKPH, KOTO-
PYI0 MHL OCCMCHHJIN cpasy NocJc ce noJyyeHis or camki. B Heil Ha-
PAAY € ONJOAOTBOPIBLINMHCS HALAMI MOXET ObiTh GoJblice HJN
MEHBILICC YHCAO HeoNJOXOTBOPUBILNIXCH aKTHBUPOBAHULIX H HEAKTH-
supoBannbix s, [Touyemy xe 97i siua He omozoreopuicy? [pu
OCCMCHEIHI HKPLI XOPOoLUel cnepMoil IpHYKHHEl ITOTO Ha20 HCKaTh B
caMuX siinax: K MOMEHTY BCTpeull CO CIePMHSIMH OHH IV ellc He
npHo6pean cnocoBHOCTH ONIOIOTBOPATLCS (He HO3peJr) mam, Y7o
BCTPeUaeTCss TOPasio uallle, IO TCM HJH IHBIM NPHYNHAM  yTepsl
3Ty cnocobHocTb. 31€Chb ML BMJAOTHYIO CTAJKHBACMCH C BONPOCOM
nepeocTenennoii BaxuocTn — 0 pblGOBOJIHOM KayeCTBC HRPLL.

PoiGosodroe rkauectgo ukpol. Hkpa GbIBaeT pa3HOrO KauecTBa, H
3TO OTPaXKaeTcsi He TOJMbLRO HA ee CNOCOBHOCTH K OMJOAOTBOPEHII,
HO Il HA NOCJEAYIOLLEeN Pa3BHTINI ONAOIOTBoPEHHBIX all. B xoporuei
HKDe IPN OceMelnenl onJofoTBopsictest cBuite 80—90Y% suu; ccn
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3Ty HKpY uikyGupoBart, B GAArONPHATHEIN VCJAOBHAN, TO OTXO4A
nouTH He GLIBACT, M ANYNHKH HVEIOT HOPMAALHOE CTPOCHIIC.

O1Mano TaKyI0 HKpPY Y/IAeTCs MOJNYYlTh fajcko e Becerta. B k-
p€ IIOXOro KayecTBa HPOLENT ONJIOIOTBOPEHIIS HiXKe, a CPeam oli-
JIOMOTBOPHBILNXCA 5Ll YACTH Pa3BUBACTCH VPOAINBO # mornbaer o
nepioi HHKYGAUNH WIH [aeT e H3HeCNOCOOHBIX JUIYIIIOK; HHOTAZ
MaccoBble HapYVUICHIS pa3BHTHA HAOJIOAAOTCS B MapTHAX HKPH C
clile BLICOKIIM HPOLCHTOM OfI0A0TBOPCHHA.

Hkpa nJioxoro KawecrBa npedcTaBasier cofoii c6opiylo rpynmny,
B KOTOPYIO BXOAAT CJyyan NOBPCHAEHNS SHIL N0 PasHbIM IPHYHHAM.
B HewoTOphIX cIYManX OHA YCTKO OTJIHYAETCH OT XOPOILICH MO CBOEMY
BHCIIHEMY BHAY H cBoHCTBaM. 3To, B NepByIO OYCPCAL, «NepeGHTan
IIKPa»: HKPHUKI B Hefi MsITBIC, YACTh ANl JONHYJA H H3 HHX H3JH-
BacTest Mosouno-6esoe cogepximoc. Takyio HKpy Ansi oceMeleHHs
e Gepyr. B gpyrux ciyuasx HRpHHRH JIETKO MUYTCH Il pa3AaBjiHBa-
I0TCA MOy Najbuamy, HO caMil 1o ce6e e JIONAloTCsl — 3TO «CJa-
6asi ukpa». Ec HHOrzIa oceMeHsIIOT 11 HIKYOUPYIOT, OAHAKO XOPOLIETo
pe3yabTata OT HHKYGAlH Takoii HKPEl OXKUAAThb uenb3n. Cnabas
HKpa JIETRO TNIOBPEIKAAETCA NI OTMBIBKE H AaeT MHOTO 3apojibiiuei
YPOLINBOTO CTPOEHIIst; B el Hopeano HabmoxaeTcst BHICOKHH OTx04
cllic jIo BBUTYnUens Juyinok. KpoMe Toro, BerpeuaeTcs HKpa, o ko-
Topoii yXe no BHeluHeMy BHAy (B NepBylo ouepenb Mo XapanTtepy
NMUrMEHTHOrO PICYHKa) MOMHO CKa3aTb, YTO B HeHl HIYT IpoLeCccHl
Jleredepallin; Takasi HKpa OGBIYHO PAa3BHBAETCH YPOMIHBO HJIH COB-
ceM HecrnocoGHa K pa3BHTIIo.

Ho 6biBaer u Tak, 4T0 HKpa Mo BHEIUHCMY BHAy He OTJIHyaercs
OT HOPMAJbHOM, OXHAKO TIOCAC OCeMEHEHHS OKa3biBAETCH, YTO B HEH
0NJOAOTBOPHIaCh JHIL wacTb snu. Cpean HeOIVOAO0TBOPHBLIHXCS
Al MBI BCTpeYaeM T€ JKe ABC TPYIIb, YTO H B HCOCCMCHCHUO# NOp-
LHH HKPBl — AKTHBIPOBAHIBIC H HCAKTIBHPOBAHHBIC AiiNA.

AKTHBa[Hs Slll, KAK Mbl BIL1€J1I, MOXKET IIPOHCXOMHTL ellc B Te-
sie caMki. OcoBelHo 4acTo 3To NMPOMCXOAHT B TeX CJyyasx, Korga B
caike ¢ NPOH3BOAHTCAAMI K KOHIY NepHOAA HX CO3peBaHHs Npolic-
XOLNT BHe3alHoe H3MCHCHHE TeMIepatyphl Boabl. Ilpm peskoM cun-
SKCIHIN TEMIEPATYpPBl OBYJIAILHS TOPMO3NTCS, a JOCTHTLIHE 3PCJIOTO
cocTosinNsA fitna, Haxoaawccs B (OMIIHKYJIaX, aKTHBHPYIOTCS; akK-
THBAIIIO CO3PEBLIMX flll MOMKCT BHI3LIBATL TakikKe KPATKOBpeMeH-
1oc BO3jciicTBHe BLICOKOH TemTiepaTypel (cM. I'unaGypr, 1968, c. 93).
Kpowue Toro, sifina MOTYT akTHBUPOBATLCA B Pe3yJbTATE NOBpEXjle-
UHF NpH B3ATHN HKPbl HJH NOACHIXAHIH, €C/IH HKpA CTOSJIa HA BO3-
Ay Xe, He TOKPLITAR CA0EM NOJNOCTHON KUAKOCTH. OHH MOTYT aKTIBH-
POBATLCS 1l B TOM CJIydac, KOTL&a 3pCJyIo HKPY 0 OCeMeHeHHs Tome-
IIAl0T B BOAY; IIPH 3TOM B NapTHA\ GoJiee 3pesioil UKPb akTIBAUHS
NpONCXOANT 38 Gosnee KOPOTROE BpeMs 11y 60AbIIEr0 NPOUCHTA ANL,
yewm B MeHee 3pesioii gkpe. HmelHo NO3TOMY OTMBIBRE  NOJIOCTHOI
FKILTROCTH 10 JobaBieHnsi cnepmbl (NpH HCMONBL3OBAHIH  MOKPOro
cr:ocofa oceMeHeHIs) MOXKET MPHBECTH K 30aYUTCALHOMY CHIIAEIHI0
IPOLCHTA OMAOAOTBOPeHIsl, Bo Beex NPHBEACHHLIX CyuasiX akTHBA-
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15 AN 10 OCCMCHCHIS SBJSCTCH NPUYHHOH X HCONIOROTBOPSAEMO-
CTIL.

Bropyio Tpynny HCONMJIOAOTBOPHBLIHXCS SIHIL COCTABASIOT Hedh-
THBHPOBaHIblE sillld, BICIIHE HC OTJHYAONUICCs OT noGpokayect-
BeHuo#t 3penoii Hipbl. OGBYHO NPHYHHOK YTPATEl HMH CHOCOGHOCTI
} OMJIOKOTBOPEHHIO SIBJISETCS 3a/leprKKa NOC/Ae OBYJISUHH B TIOJOCTH
Tena caMmiil I1pn Gosee LIHTENLHOR 3aneprhe (a1 6oNec BEICOKHX
TemTlepaTypax Boibi) fiilla HAYIIHAIOT NOBPEXAATHCS. B penkux cay-
wasx HeOl1010TBOPSEMOCTb SIHL, ITOM TPYNIIE MOKET GbITh CAEACTBII-
eM HX HeocTaTouHol 3pesiocTH (Kak NpaBiio, HEl03peBlHe AU
He OBYJHPYIOT)

J11% TOTO 4TOGH! He 3arpyXaTh B HHKY6allOHHbIC annaparet 1710
XVIO HKpPY, HEOAHOKPATHO ACJAJHCh NOMLITKH (cw. Hernad, I'una-
Gypr, 1954) pa3spaboraTb cnocobbl OLGHKH KaYeCTBA HKPE! CILE 1O
ce oceMeHeHHsl (A% TeX TApTHil, B KOTOpHIX Afiua He oGuapyxusa-
JOT deTcHEPATHBHLIN II3MCHCHIA TIHIMEHTHOTO PHCyHKA HJH SBHOIO
cHiKeHun Typropa). Jlo ciux nop 371 NONBITKA He AalH yaOBJETBO-
pUTELHBIX Pe3y-IbTaToB — He yAaJ0Ch BHIPaBoTaTb HANCHKHBIX KpH-
TepIeB JUiA TAKOIl OLCHKIL

Omnako GOMLIIYIO BaXKHOCTL 1A PbIGOBOACTBA NPCACTABIsET HE
CTOALKO PAHHSS BBIOPAKOBKA NJOXIX NapTHi, CKOMbLKO yJyulICHHE
PLIGOBOHOTO KauecTBa NoJy4aeMoil HKphl. UssecTHEI nporpecc B
3TOM HanpaBJiendn JOCTHIHYT B TIOCJeRHHe TOAbl: BLISICHEHB OITH:
MaJniibie TCMIIEPATYPH BbiRep:KHBAHHS NpOH3BOHTEEHl  OCeTpa,
CeBPIOTH 1 GCJIYTH W ONTUMAJIbHLIE CPUKH TIONIYUEHHS] HKPLI NPH pas-
HbIX TEMTIEPATYPaXy, YTO MO3BOJSNET 3HAYUTELHO CHH3HTD NIOTEPH HK-
pbi 33 CYET HCOMVINAOTBOPAIOIHNCSA Al

2.4. Jlpobaenwue

B TecueHne nepioia ApodseHis fiiuo OCETPOBBIX peib6 TaK Xe, Kak
W APYrHX XHBOTHBIN, B Pe3yJibTaTe pfAa MOCACIOBATENLHLIX MHTO-
THYCCKHX fedeHHil pasjcasiercs na Bee Gosiec MEJIKHE KJCTRH, Ha-
apiBaeMble GJacToMepami. B peaysbrare ApoGJeniis oGpasyercs
MHOTOKJIETOMHBIH WIapHK € NOJIOCTbIO  BHYTpH—OGaacryia. B mpo-
uecce 1poGnenns sEpo kaxaoro Gnactomepa pazAc/seTCR Ha ABa
I MCXK1TY PACNOASILUMMIICA AIPaMH BO3HHKAET obnacTb paspexeHiis
LUTONAA3MB - 3akAaaka Gydymeli Goposiwl. Pasgenenne nouep-
HUX KJETOR HAYHHAETCH € NOBepXHOCTH; 0603HaYHBLIHCL Ha NOBEPX-
HOCTH OaacToMcpa, 60po3jia NOCTENEHHO NPOpPesaeT TOJIly —UHTO-
ynasMbl. T10CKOMIbRY B siilllaXx OCETPOBBIX PbiG COMEPHKHTCH OU€Hb
MHOTO HKCJITOUHBIX BKJIOYenni, 60po3abl ApoGaeHns pacnpocTpans-
JOTCH MCRICHIO, M PA3RCAEHHC UMTONNA3MBl OTCTAET OT QEJCHHS
sncp. HepaBHomepnoe pacnpeliesieHHe ReITOUHLIN BKJIIOUCHHTT 06~
YC/IOBAMBACT HCPABHOMEPHOCTD JIpOGJIEHHs OCETPOBLIX: B aHIMaJlb-
HOH 9acTH siiina., CoepHalLcil TOALKO MCTKO3EpHICTEI XKeJTOK, 06-
pasylorcsi meanie Gnactomepw, a8 B BercTaTHBHOM, 3aKJIOYaloWCH
KPYNUO3IePHIICTLIR KeJTOK H JHPOBBIC BRJIOYEHHS!, — GaacToMepbl
ropasnio Goapluero pasMepa. B cooTBeTcTBAH € o6uANEM HCNTOYHBIX
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BIJHOYEHHI! NOJHOe pa3jlesieHiie G1ACTOMEPOB B BereTATHBHON ya-
CTH siiua NPONCXOINT HAMHOTO NO3AHCE, YeM B AHHMAJLHON obaa-
CTH, HO K KOHLY nepHoga Apo6JeHHs OHO 3aBepluaeTcs 1 34ech. Ta-
KHM O6pa3oM, fpoGJiente SHIL OCETPOBHIX pHIG OTHOCHTCS K THNY
TIOJIHOTO HEepaBHOMEPHOTO ApoGJaenns.

Baaronapsi KpynHblM pa3mcpaM sl OCETpOBHIX PHIG  JeeHiist
ApOGJICHIA Y HHX MOXHO HaGJIiOAaTb HEBOODYHEHHBIM IJIA30M.
¥106Ho HabawAaTL apoGiecHHEe HA NPHKJIEEHHORN uxpe. C  370#
UCJILIO MOXCHO HCTOMb30BATL HKPY, KOTOPYIO MBI OCEMEHHJH B Yall-
Ke A/ H3yUYCHHS Npolecca ONOAOTBOpeHus. YUTto6H uxpa pa3suba-
J18Ch HOPMAJILHO, Aifa He NOAAHDI JeXAaTh CMILIKOM TeCHO, HYXKHO
MEHATb B Yalllke BOXY M JI€pKATb HKPY NPH GJaronpHSTHON TeMIle-
paType.

[TepBan Gopoana npobienusn MosBAseTcs B HCHTPC aHRMAanbHO#
oGnact. Buauase oHa HMeeT BH;L KOPOTKOH H y3Ko# Gea0fl nosocki,
3ateM Gopo3na IOCTENcHHO YrayGasieTcss M paclpocTpaHsiercss 1o
TNOBEPXHOCTH siHLa, Pa3fesssn CHAayala aHMMaibHylo obnactb (pHC.
23, 4 ax) M NOTOM Tepexofisi HHKe, Ha BEreTATUBHYIO €0  4acTh.
B nocaienneit Gopoana nponsnraercs ouens MeaIeHHO.

Ewe He ycnesaer Goposaa I fcdenns nocTHriyTh sksatopa sii-
1d, KaK B UCHTpe aHHMaJbHOH 0BJacTH NCPNEHAHKYJASPHO eff, Tak-
e B BHAE KOPOTKHX GesibiX MOJIOCOK, 3akJajbBaioTcst Gopoaabl 11
ACJIEHNs, H 3aTeM NOCTENEHHO aHRMaJbHas o61acTh 3aposblina pas-
AeJISIeTCsl Ha YeTBIpe YacTH CXOAHOl BesHuuHbl (pHc. 23, 5 aw).

Ipn II1 neaennn nauMnaercs pasjenente sifiua na BoceMp Gia-
cromepoB. B 3to Bpemsi 6opo3nga | nenenusi cMbikaercs B obaactit
BereTaTuBHOro MoJjioca, a Goposnkl II mesenns cnyckaiorcs 3Haul-
TEJILHO Hilze skBaTopa. Pacnono#ente saknagbBaouixcs 6opost
I nencuns Gupaer pasanyHbiM. B siiuax yaimHeHHol thopmbl 60-
PO3/bl 3aRJAfBIBAIOTCH TIOYTH NapaJuienbHo mepeofl Goposge wan
nox HeGONIbIINM YIVIOM K Hell, 06pa3yst xapakTephyio qHIypy B Biile
Gykeul K (puc 23, 6 awn; puc. 24, A, B); B siinax OKPYTAI0il dopMbl
GHIL OOBIYHO pacniosiaralores o paguycam (puc. 24, B). Pucyuor,
ofpasyembiii 60po3famMi npo6JenHs, KaK NpaBwiIo, He GLIBAeT reo-
MCTPHYECKI NPaBILIbIBIM, GaacToMephbl HMEIOT pasibie (opMy H
sequranny (puc. 24. I, [, E). Huoraa yxe npu 111 genennn Boiwen-
AAI0TCS MaJenbhie GAacToMepsl YIJITIeHHON ITH oKpyraoil dopME
{pHe. 24, K, 3. H).

Eue Goaviee passooGpasite B KapTHHe apoGnenus HaGmogaer-
csi npn IV nenennu, norna B Gosee y3kux Gaactomepax 60po3 /bl
pacrnodiaralorest NATHTYAHHAJIbLHO, OT/IeNSifA K UEHTPY aliMalbHoil 06-
JI2CTH KJETKI OTHOCHTCJILHO HeGOJbLION BeJuyuHLI, a B GoJce -
POKIX — KOCO 1M pajuaibHo (cM. pHe. 23, 7 an).

Bopozaw kaxaoro U3 sTHX JesieHHil NOSBASIOTCS B AHNMANbHBIX
YaCTAX pa3HHX GJACTOMEPOB NPAKTHYECKH OXHOBPCMEHHO, UTO $B-
ICTCA CIEACTBHEM CHHAPOHHOTrO HeseHus M\ sacp. Boum onpeiene-
1Bl IPOMEKYTKH BPEMCHI MEXY MOMEHTOM IOSIBAIeHIs 60pO3 nep-
BOTO H BTOPOTO, BTOPOTO I TpeThero gcientii apobscunst. [Ipn no-
CTOSIHHOIl TeMnepaType HHKYGALI OHI OKa3aillCh OUHAKOBBIMI 1I
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Puc. 23. Cranun nepeoro (c7. 4), BTOpOro (cr. 5), TpeThero (cr. 61 n ucTBEpTOrO
{cr. 7) pesenmit

OH — BHAL €O CTOPOHB! 2ZHMMAJBHOMO MOMOCA: €6 — BHIL cGoxy: 6,, [ i 6”’, 6",— Gopo3an
NEpeoro, BTOPOTO, TPETHETO W 9ETBEPTOrO neneHmfl npOGIEHUA, COOTBETCTREHHO

PaBHBIMI NIPOIOJKITCALHOCTH ONHOTO UMKJIA NENeHHs siaep apob-
JIeHHs, T. €. HHTepBa.1y BPEMEHH Mex1y BOSHHKHOBEHHEM OAHOHMCH-
HBIX (a3 MHTO3a JBYX NOC/IeNOBaTebHBIX Jesenkil apoGaenns, Ha-
npuMep OT BO3HHKHOBels MeTadasbl onMOro AeseHus 10 MeTada-
3Bl CJIEAYIOUIero HeJICHIS, IJIH 0T Hauajla pacXoXIeHus cecrpiii-
CKHX XPOMOCOM I NOJiocam BepeTeHa (T. €. paHHCH apacdasb) 110
TaNof e CTamunm ceAyiouero MuTOTHyeckoro mikna. Ha pue. 25
fpexcTaBieHb paspe3bl Yepe3 aHHMadbHYo 061acTb Al 0CETpa Ha
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Puc. 24. Pacnonoxenie Goposn Ha ctaani TpeTeero neftenst (Fuusbypr, Hetnad,
1955)

A, B —afua ynaunennol (opMH, PHCYHOK B BHie Oyxeul JK: B — afitlo OKDYINOE, PHCYHOK
panvanenwidt; I, [, E — anaunTesLEbE D B ¢dopme B oT; [ -
pop; )X, 3 —p uentpe aMuManbHoll b 6 H— nsa
ueGonulnx GracTtomepa &

nocsieaoBaTenbibix Qasax I genennsn npobachus. Ctporoe cooTset-
CTBHE IIHTCPBaJia MeX Iy TIOSIBJIEHHCM Ha NOBEPXHOCTH fiflua 6oposn
I u I peachnit npoGaeHHs B IPOAOIKHTENbHOCTBIO MHTOTHUECKOTO
UHKJIA TIOS3BOJIMJIO ONpefensiTh MJIHTEJbHOCTh NOCAEAHEro Ipi pas-
HBIX TeMNepaTypax 1o BpCMeH! 3aKJ1agKH 6opoait.

[Tpoao/KHTENbHOCTE MHTOTHYECKOTO IUIKJAA B ACPHOA CIIH\POH-
HEIX feJeHuil gpoGneHus — ty—, KaK MBI yKe TOBODHJI, MOXeT
ObITb 1ICTIONL30BaHA B Ka4yecTBe €NHHHLBI H3MepeHNs TNPOAOIMH-
TeJbLHOCTH PasHbBIX NepniofoB passhtius ([Jernad, Hernad, 1960;
Hernad, 19776). Ha pHe. 26 npencraBieHb 3HayeHusl T, IpH pas-
HEIX TeMNepaTypax y 3apojbilieii oceTpa, CeBpIOTH 11 Gedyr, hOTO-
PbIMH Mhl MOJbL30BAMICH NPH ONHCAHHH XPOHOJOTHH TPOLECCOB CO3-
peBaHiis OOUHTOB, a TaKXe MpH ONpeXesIeHHH CPOKOB NOJYYEHITs HK-
pH OT CaMOK OCETPOBBIX PBIG NOCJe HHBEKUHH HM CYCIIEH3HH THIO-
11308 H BpeMeHH HacTYIVIeHHsi pasHbBIX CTajlHil pasBHTHA NpH pas-
HbIX Temnepatypax (cM. INpmiaoxcenns 6 n 9).

Puc. 25. ®a3n MHTO32 BTOpOTO AcJehus apo6aenus y ocetpa {(fletnad, 1962)

A —npotase, B — npometadasa, B — Meradaza, I —awadasza, J —psHuar Tenodass,
E. X — noanuss tenodasa

P-4.— pa3pexcHire LMTONNa3Me B oGracty Gynymell GOpo3abl: X.71.— XPUMOCOMHEBIE MY ABLIPBKRH;
3.n.— IKBATOPNAJALHAA NNRACTHUKA
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Slnpa B anMMaJbHLIX G/acCTOMEPaX JGATCA CHHYXPOHHO € MOCTO-
{HBIM DHTMOM, PABHBIM OJIHOMY T., BI-I0Tb KO CTAANH paHHeit 61a-
vnsl (crapus 11 —cm. puc. 28, 11 ¢6, 11 ax). B ato Bpems aipa
pasppX GJactomMepax aHMMaJIbHOM 4acTH 3aponkiua B Kaxablit
MEHT HAXOASTCH Ha OAHOH H Toit e ase muroza. Ilocnme 11-ff
AHH CHHXPOHHOCTb JIGJICHHS SIIEP B aHHMaJbHBIX GaacTomepax
pymaeTcsi, a MO3JHEE, HE3aJ0JT0 A0 Hayaja racTpYJALHH, A1pa
UMHAIOT JEJNThCS ¢ GOMbLIMM HETepBaiom  (Uynunkas, 1967).
BEreTATHBHLIX GJacTOMEpaX JIECHHXDOHM3alMs NeNeHus snep H
NHHEHHe KJeTOYHOTO IMKJAa HACTYNaloT paHblie, yeM B aHHMallb:
X.
HepaBroMepHOCTb IPOGJIeHHs, CBOfiCTBEHHASl OCETPOBLIM, YETKO
icTynaeT Ha cragHsx 8—11 (puc. 27, 9 awn, 9 ¢6; puc. 28, 11 ¢6):
1acToMepHl, 060CO6NSIOLIHECS B BepXHeH, aHHMAJILHOH 4acTH 3a-
JIbIIA, HA BCEX CTANHAX HMEKWT 3HAYHTENbHO MCHLUIHC pa3Mephl,
M BereTaTHBHLIe 61acTomephl.

. 26. BesnunHa 7o (IPOLOMIKHTE/BHOCTH OANOTO AeNeHHS sflla B MeproA CrH-
\OHHEX fesenufi ApoGaennn) y ocetpa (A), ceppiorn (B) u Geayru (B) nps pas-
x remnepatypax (A, 5 — Dettlaff, Dettlaff, 1961; B — Urymnosa, 1975a)

120 7 _f_L |

Bpema, mud

200 22z 2% 3k
tpednag memnepamypa, °C



Yxe na ctamHax 16—32 Gnactomepo (crafinn 7 u 8) MEXIY
Gractomepamy HauHHaeT HAKAMINBATbLCS HHAKOCTb, Pa3BAraloMas
HX, i 06pasy1orcs HeGoJbLINe NOIOCTH HenpasHAbHOK (popmul. INo3a-
HCE B pesynbTate CNHSHHS 3THX FonocTedl o6pasyeTcsi efiHHasi no-
JI0CTh, ¥ 3aPOALILI NPHOGpETaeT CTpOeHHE, XapaKTEPHOe AJIst CTATHI
6nacTysnnl (paspesbl 3aponbiliell Ha 3THX CTANHAX CM. Hetnag,
Tuna6ypr, 1954). B cooTsercrBuH ¢ HepaBHOMEPHbLIM pacnpefieneHn-
€M XeNTKa B fillle, a 3aTeM U 3apOJIbiLie OCETPOBHIX PHIG MOJIOCTH
6aacrynnl (6nactonenb, HIM NoNOCTD npobnienus) pacrnodiaraercs
¥ HBX He IEHTPANIbHO, a GiiMxe K aHMMANbHOMY TOJIOCY, Ha TPaHH-
lle ¢ GracToMepami, 3aKMIOYAIOIMMH GOJbLIcE KOJHYECTBO KPYNHO-
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zepHicroro xedTka. Tocrenenno o6beM 370l MOJOCTH YBCJNYNBA-
eTC#l, @ KPHILIA ee YTOHYaeTCs.

Ha cranuu paHHed 61aCTynbl KICTKH aHMManbHof obnacty ewle
JIOBOJILHO BEJHKH ¥ HX MOMKHO Pa3NHUHTb [IPH HCOOMLUIOM yBeJHuye-
uun (puc. 28, 11 ¢6 H 11 an). HemHoro nosaHee, Ha CTa i nozaHest
6nactyan (puc. 28, 12 ¢6 v 12 an), OHB y¥Ke CTOIb MEJIXH, 4TO YBH-
JleTb HX MOXKHO TOJbKO NOX MHKpockomowm. Biactomepn B Berera-
THBHO#I 06JaCTH TaK¥Ke CHJIBHO YMEHBLLIAIOTCS B pasmepax, HO OHH
Bee elle 3HAUATEJIBHO KpyNHee aHHMaJbHBX. Mexay MeJiKHMH aHH-
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MaNLHEIMH H OTHOCHTC/IBHO RPYNHLIMH BercTaTHBHEIME GracTomepa-
MH HMeeTCst 30Ha 6J1aCTOMEPOB NPOMENKYTOYHOIO Pa3Mepa, HOCALLARA
Ha3BaHHe KpaeBoii 30HK (pHc. 28, /2 ¢6). Wmenno 3neck, B 1Ol ua-
CTH KPaeBO# 30HbI, KOTOPAs COOTBCTCTBYET OGJIacTH CBETJIONO cepna
HeipobuBIIerocs fiila, HaylHAIOTCS H3MEHEeHHs, NPUBUASLINEG K Ha-
CTYNJIEHIII0O HOBOTO NMEPHOAa B PA3BHTHH — NCPHOJAA TACTPYJIAIHA.

Pucynox 0pobaerun Kax KpuTepuil TUNUYHOCTL PA3EUTUS 3aPO-
Oouueili. BapnabenbHocTb pHCYHKA Apo6reHns NBITAJMHCh HCMONbL3O-
BaTbh /8 BEIpabOTRH KPHTCPHEB OLCHKH KadecTBa WKpL (Cazos,
Koxanckas, 1953, 1961); cciu HKRpy na crajuH 8 GnacToMepoB no
3THM KPHTEPHSAM OICHNBAJH KaK GHONOTHYECKH HEMNOJHOLEHHYIO, TO
ee NpeiNIaTanoch BHOPAKOBLIBATD.

Ilepeonauancio (Canos, Koxanckas, 1953) THOHUHBIM pHCYH-
KOM 1po6nenHs, CBOHCTBEHNBIM GHOMOTIYECKH IOITHOIEHHEIM 33 POJbi-
11aM, CYHTAJI TONbKO cuMMeTprunLii JK-o6pasneiil (puc. 24, A, b).
3aponeileii ¢ paanaibHbM pacnojoxenneM Goposn (pHe. 24, B) u
CcMelaHHLIM pHcyHkoM (yacTe 6Opo3p pacnonaraercst B COOTBETCT-
BHH ¢ )K-06pasHbiM PHCYHKOM ¥ YacTb— PafHaNbHO) PACIEHUBAIH
KaK MeHee MOJHOLEHHBIX, a 33POALIICH ¢ acHMMETPHUHBIM pacro-
Jioxenvem 6opo3n M ¢ pasnuuHBIMK Mo (opMe ¥ pazmepam 6iacrto-
Mepamu (pHc. 24, '—H) — kak apobsumixcs atHnuuno. [ocsnennre,
N0 AaHHBEIM LATHPOBAHHLIX aBTOPOB, B GONBIIOM MPOLEHTE ClyyaeR
ru6HyT eule B mepnopx HHKyGaumn. Iloznvee (Canos, Koxaunckas,
1961) kax )K-o6pa3sHbifi, TaK H PafiMaNbHBLIA H CMEIIAHHLI PHCYH-
KH 6Bty 06beQHeHE! B PYNNy THMHYHOrO AEJEHHS, TOTAA KaK 3a-
POABILH, HMetoullie 8 61aCTOMEPOB Henp aBUILHOR (OPMBI, NO-MpPeX-
HeMy NpPH3HABAJNCH HEMOJHOLEHHBIMH, HCTOYHHKOM o6pazoBaHus
BCEBO3MOXHBLIX OTRJIOHCHHH I ruGeNli Ha BCceX CTaaHAX PA3BHTH.

O HCO60CHOBAHHOCTH TAKOTO B3CJIsila CBMACTENLCTBYIOT MPsIMbie
ONBLITH HHAHBHAYaMbHOTO BLPALINBAHHSA 3apOABIEH OCeTpa M CCB-
PIOTH C pa3HLIM PHCYHKOM npoGnenws (I'mus6ypr, 1954; [ernag,
Iins6ypr, 1954). Ha cramnmn 8 6nacromepos 6uumu oTo6paHbl 3a-
popbILIN C KPAHHMM YKIOHEHHEM OT IPaBHJBLHOTO PaCMONOKEHHA
€oposn, nMeBiHe 060cOGHBIINECH B LEHTPe aHHManblol obnactn
6nactomeprr (pHe. 24, JK—H), a TakxKe 33pPOALILIH C NPABHABLHBIM
JX-06pasueim pacnonoxennem Goposn (puc. 24, A, 5). Stn s3aponbl-
1H GLITH NPORHKYGHPOBAINEL, H BBUTYNHMBILIHECS JIIYHHKH BHIPALICHE!
JI0 Hayajla akTHMBHOro nutanns. Okazanock, 4TO MCXKAY 3apoAbilla-
MH o6enx rpynn oTCYTCTBYIOT KaKne-TH60 3aKOHOMEPHEIE Pa3JHuYMs
B CTPOCHHNH, TEMIe POCTa HJIH XKI3HeCNOCOGHOCTH.

AciMMeTPHYHOCTL B PacrnofioXeHHn 60po3f Ha cTajgun 8 6nacto-
MepoB, pasfinyHa B (popMe M pasMepax MeXIy OTA€JbHBIMH GracTo-
MepaM¥ BCTPeyaloTces B Jo6oif mapTny ukpel. OuM siBnsioTCA BLIpa-
MEHHEeM €eCTeCTBeHHOH BapuaGesbHOCTH pHCyHKa APOGJIEHHS H OT-
HIOZb HEe CBHAETEJBCTBYIOT O HEMOJHOLEHHOCTH 3THX sl 3Ta Ba-
puabenbHOCTL HMeeT CBOefl OCHOBOH pasiHuus B (popme sl MoKa-
3aHo, 410 Hebosbnas aeopmania Aln 0 HaYana APOGJCHHA NpH-
B(g)l]HT K M3MEHCHHIO pacnoJgoxeHusi 6oposn (Jletnacd, I'mus6ypr,
1954).
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Puc. 27 ( ragun natoro (c7. 8) u ceapmoro (c7. 9) nemennfi; cTafuA TNO3AHero
pobrnenun fez. 10

© ETOPOIlb SHNMAJIBHONG NOAHCE; €6 — BRA COOKY.
14 BnacTomepn anumanbiofl o6sacTH: 6e2.6.— Kpynubie GacToMephl BEreTATHEHOMN

K co-canenio, HeeMotps na atu daxtul, E. M. Koxanckas (1980)
BHOBL 6.3 BCAKHX KOPPEKTHB H AONOJHHTENbHOro 060CHOBAHHA MO-
BTOpsiCT *TAphle PEKOMENJallHk MO OUEHKe KAayeCTBa MKPLI HA OCHO-
BaHuH [IICyHKa ApobieHus Ha craiun 8 Gaacromepos. Ilpn atom
ona [ax @ He pasiuyacT ffAlA C XapPAaKTEPHRIMH NMpH3HAKaMH nap-
TeHoreH CHYeCcKOro ApPO6UICHHS, MOJNcNepMHbe fANA ¢ U36EITOYHLIM
YHCIOM (W1ACTOMEPOB (M Te M ApyrHe JeliCTBHTeNbHO PasBHBAIOTCH
ATHAMYMC H pano nornGaioT) ¥ #ila, NPOABMsIVLIe eCTCCTBEIHYIO
papuabe (LHOCTb PHCYHKA APOGIcHNS, OGYCJOBICHHYIO Pas/yHAMHE
B HX (popME:

Haopyruenue npotiecca Opofaeniis. ona000TBOPeRNbLY AlY. Ot
papuall 1 GOPMBL H pacnozoxeniis 60posa B Apobsuemcs 3apokl-
e cie +eT OTJHYaTh NCTHHHBbE HAPYIleHns apoblenis, cpenn Ko-
TOPEIX © (1€ BCCTO BCTPCYAIOTCS HAPYIUEHHS, OGYC/IOBICHHLIE TIOMi-
CrICpMHBIM OMJIOAOTBOPEHICM (MX MOXHO HAHTH NOYTH B no6of nap-
T LK. ¢ Gonbiuei BAN MeHbucH yactotoit). Kak yxe 610 CKa-
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Puc. 28. Ctagmm pauueh (c7. /1) n nozane# (c7. 12) Gaactyau

GH — BHA CO CTOPOHK! AHHMaJIBHOTO NOJoca; ¢ — BHA CGOKY;

GH — MENKOKNETOYHAN aBERManbHas ofnacTh; ax.6.— GaactoMepk auuMantHoR oGiacTH; &e2 —
DereTaTHBAAA OGNACTH; 6¢2.6.— GracTOMEpPH BereTATHBROR OGIACTH; Kp — KpaeBas 30Ha

3aHO BBILIC, HOPMAJLHO B AHIO OCETPOBLIX PHI6 NPOHMKAET TOJLKO
ONIMH CrepMuil, OHAKO HHOrZA YCPe3 pasHble MHKPOMNJIE MOXKer
MIPOHNIKHYTh M HecKosbko cnepmites. Ilpw momHcmepMHoMm omiopot-
BOPEHHII Bce NOrpy3HBHIiECS B IHTONIA3My CllepMIM BRIIOYAIOTCH
B pasBiiTHe, H NpH | genennn ppoGnenus cpasy Bo3HNKact 3, 4 M
Goublte Gnactomepos (pic. 29, 8—03). Tonbko nUclepMHble Alna B
370 BpeM# elje HYUeM He OTJHYAIOTCA OT HOPMAJBHLIX MoHOcTepM-
HLIX— Y HHX B aHHMaJabHOH ofJacTn 3axnanbiBaetcs oana Gopo3na;
onHako npu Il fencHun B KaXaom M3 nepBLIX ABYX GJiactomepoB
BO3HHKAET M0 JiBe 60pOo3Abl, M aHMMaJbHAsA 06JacTh pasficisercs Ha
6 GnactomepoB (puc. 29, 6 n 6’). B nanpueiiinem NoJNCNEpPMHBIE
Aifila [eJATCS OXHOBPEMEHHO C HODMAaJbHBIMI, OT KOTOPLIX BCE OHII
HeH3MEHHO (HaunHas co craguu Il fgeneHns) oTJHYaOTCH HaJHYL-
eM CBepXulCIeHHBIX 6nactoMepoB (cp. pic. 29, a’ u 6'—0d’).
lNonncnepmnble sifflla pa3BnBAOTCS ATHNNIYHO ¥ Noru6awT MO
GoJnbluel! 4acTH elle A0 3aBeplieHHs] HUky6alull; JHINL HEMHOTHE N3
HYX MpPCBPAIIAIOTCS B HEXH3HECNOCOGHBIX JIIYHHOK  YPOMJIHMBOTO

87



Puc. 29. Hapyuicnus apo-
Guienin, CRR3aHNible C yCJI0-
pusiMl oceMeneRnst (I'mns-
Gypr, 1968)

Sfliina wHa CcTaguEX nepBoro
(a —@) w mtoporo (a' — 0’) ne-
nennlt; 6 M @’ — HOpMAIbHLIE
MOHOCNEepMHLe RALS, OCTBAbL-
Hbl€e — DNOMHCICDMEbIE

a’ Vi

ctpoenns (MausOypr, 1963, 1968; Inuz6ypr 1 ap., 1963). Tpu oce-
MeleHHu Xopoinefl HKpE NOTYCYXHM crnocoGoM 1 npaBIIbHO I03H-
POBKe CMCpMEl TakHe sifina COCTARAAIOT, KAK MPABHio, HE Gonee 4—
(Y% NpH MCPCAO3NPOBKE CIEPMEL MOAUCICPMIS Habnofaercs 3HAYH-
TenbHo ualle — GuBact ao 20% ANl co CBEPAUICIEHHBIMII 6aacTo-
mepamy. B naprisx HKPH HI3KOTO KauecTsa sfila ¢ xapAKTepHBIMI
ANISt OAHCMEPMHH HADYLICHHSME ApobJendsi BCTPENAaOTCs  MHOTO
yalle, 4CM B Xopolued nKpe.

Tny6okne napyleHns Apo6uieHns NPONCAOIAT NPH TeMneparyp-
HBIX MOBPEXACHNAX LHTOMA3MBl OOLHTOB: Gonbwofi pasHoboli BO
BpCMeHH 3aKJIAJKH OTACNLHEIX GOPO3JL, HCKaXKCHUS PHCYHAA npo6-
nenns. MHOraa 6os1biuas 1dil MeHbLUAs YacTh aiilia ocTaeTcs Hepas-
neqennoil  (Mo3anyHoe apo6aennc). Tlpu uukyGauun TahoH HRPH
HONVYACTCH BLCOKHE MPOUCHT Pe3KO YPONBLIX 32pPOJLILC. He-
pazjienvBLiasics YacTh Afila He TOJILKO CaMa He ydacTnyeT B passl-
THI 33POABILA, HO ABJISETCH MEXAUIUECKHM MPENATCTBHCM A HOP-
MAJBHOTrO NEPEMCLICHNS KJIETOUNbIX MaCTOB B NpoOLECce racTpy.is-
wun. TlonoBubie HAPYLIEHIs PAasBHTIIA OCOGCHIO UACTO BCTPCYAIOTCA
B CJlyuasX, KOFZa HPH BEICOKOIf TEMNCPaType BOXBL CAMIKY TO3MHO
BCKPBIUI 1l TPOH30LIIA 331epPKKa OBy ARpOBaRBILEil IKPLI B MOOCTH
Teta.

Iaprenozenerusieckoe Gpobierue. stiina, axTuBnpoBanHLie 63
OILTOZIOTBOPCHIIS, KK MpaBnio, apobarcs. Jipobnenne 06BYHO HAYH-
HAETCH CO 3HaYNTENLILIM 33aN031aHIHEM N0 CPABHEHIO C ApoGueni-
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€M ONI0ACTBOPEHNLIX SIHK I B JaJbHeHIleM TakXe CHJIbHO OTCTACT.
Onnako MHOrAa, €csill aKTHBALMA MPOM30LLTA ellle B TeNe CaMKI,
npobneniie akTHBHPOBAHHLIX SIHL MOXKET Ha4YaTbCsl paHblle, YeMm of-
JOJOTBOPENHHY, B HEKUTOPBIX CAYYasiy elle 10 NoJiyyeHHs HKPLI, B
ANYHMKEe WIH MoJiocTH Tena camku (Hetaad, I'nns6ypr, 1954).

IMapreHorenetyeckoe apob.ickite nporenaet GecnopsinoyHo (pHe.
30), 6opo3abl 3aKNaQBIBAIOTCH HEOAHOBPEMEHHO, Hepenko GO.abluas
o6aactb B fiille coBcem He ApoGHTca. B oamnx cayuasx apobJieHne
PaHO OCTaHaBANBAETCH, HOCHE 3akJIAAKH Brero HechOJbKHX 6Opo3i,
B ApYTHX MPOAOMKAeTCH A0 CTALNHM HeCROJMbKHX AECATROB Gnacto-
MepoB (puc. 30, B). r1a crajus — upelelbHAd, Nalblie NapTeHo-
reneTnyeckoe PasBiTHE He H/IET, 33POAHILN NHKOTAA He NMePCXOART
K TacTpyJsUHH I MeWICHHO oTMHpatoT. ['paHnuil KJIETOK mocTemncH-
HU HCYe3aloT, i 3aponil npuobperaer Gesccyio ¢ pa3BOnaMH OKpac-
ry (pnc. 30, I'). OTvMunpanne HeOMIOIOTBOPeHHEIX ARL (hak akTHBH-
POBAHHLIX II APOGUBILIXCS, TAK Il OCTABIUHXCH HCAKTHBHPOBAHHLI-
MIl) MPOMCXOMIT B TO BPCMS, KOr/la OTJIONOTBOPCHHMLIC fifilla H3 TOf
JKe MapTiN HKPLl racTPYAHPYIOT.

Tlpoyent onnodorsoperus. Onpeflenenite MpolleHTa ONJIOAOTBO-
penns MMceT B pLi6oBoicTBe GoJbluce 3HAyeHNE, OHO NMPOBOAHTCA
N5 KaXao0it HHKY GHpviouleics AapTHil RKPDLL.
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Puc. 30. [NapreHoreneTHYecKOe APOGJEHNE: HAUYMHAIOLEECS (A) u Hepaneko sallen-
mee (F); npegenbuas cTagus ApoGeHHA HEeonI00TBOPERHbIX SHL (B) u oTMHpaIo-
wres ReonnooTeopenHoe sino (1) (Tuusbypr, Mernad, 1969)

BLISICHHB NpOLEHT OMJIOAOTBOPEHIS, PelatoT, iesiecoobpasto JH
fanplie MHKYGHPOBATH JAMHYIO NAPTHIO KK K€, ECIH 3TOT TPOIEHT
OyYeHb HH3OK, Jyyllc ee BE6pakopaTh. Jlanee, MPOLEHT OMIOAOTBOPE-
HHs TIO3BOJISIET CACNATL MNpEenBapHTesbHbe MOACYETH PA3MEpoB
NpeACTOALIEro OTXOAA W YHCJIA JIMUHHOK, KOTOpOe MOXCT OLITB M0-
JIy4eHO B JAHHO# MaPTHH HKPHL, TaK KaK B xopotiei nKpe NpH HOp-
MaJbHBIX VCJIOBHAX OCEMCHEHHSI H HHRYGaLum! OCHOBHOH HCTOYHHK
OTX0fa COCTABMAT HEOMINAOTBOPEHHbIE AHILA.

Hauuuas co craann I denenns MOXHO yke TOYHO pasJjH4aTh Of-
JIOOTBOPERHLIE H HEOMIONoTBOpeHHule Aiiia, HO ONpeneasTh Mpo-
LleHT OMJIOAOTBOpeHNs Ayylue Ha cragny 11 pesenHs. Tlpexkne Bcero
Ip¥ 5TOM HAIEXHO O6CCMCUNBACTCS BhIfBJEHHE BCEX ONJIOJIOTBOPEH-
HBIX L, TOLAa KAk NPH (HACALNH npobn Ha CTAmNH 1 nenenvs 1€
sifiria, KOTOpBIE AEJSITCS C HCKOTOPLIM 3anosgaHiieM, MOTyT OCTaTbCs
HEYYTEHHBIMH. Jlanee, na cramun Il nenenns MOXHO ONPEAENHTD SH-
€J0 HeXH3HeCnocobubX MNOJNCNepMHBIX 3apojiblilel,, KOTOpHe MOJ-
HOCTBIO BHIFIBASIIOTCS He pailce 3Toil CTalH. INpoBoanTe onpenese-
Hite MPOLCHTA OMJIOXOTBOpenNsa Ha Gonee NO3AHBX CTANHAX npobie-
H¥s HEXENATENBHO, TaK KAK HAullnas co crauin 8 6macTomepos ak-
THBHPOBAHHEIE HEOMJIOKOTBOPEHHBIE afina OOBIYHO TNpHCTYNAIOT K
ApOGJENNIo, I X CTAHOBITCA TPYAHee OTANUHTE OT OTJIONOTBOPEH-
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HBIX; 715 3TOT0 TPeGYETCH HCKOTOPHIH HaBBIK (MapTeHOrCHeTHYCCK
Pa3BHBAMIIHECH #filla XapaKTepPH3YIOTCH aTHNHUHBIM PacrlosoxKe-
HueM 60po3n NpoGJeHHS H CHJILHBIM OTCTaBAHHEM B PA3BHTHH —
cM. Brue). Ecin noyemy-an6o He GBUIO BO3MOXHOCTH ORpeNeNHTbL
TIPOIIeHT ONIOROTBOPenHs Ha cranun I AeneHus, 10 nerue 510 cle-
NaTp He HA Gonee NO3AHMX cTaguax ApoOJieHHsd, 2 elle MO3[nHee, B
MepHOJ racTpy/IfliHN, KOra BCe HCOMJIONOTBOPHBWIHCCH ffila (Kak
HeaKTHBHPOBAHHHE, Tak H AKTHBIPOBAHHLIE) IETeHEPHPYIOT W YeT-
KO OTNHMNAIOTCS OT FACTPYJHPYIOLIHX 3apOABILIEH.

Tlpu pa36ope npoGbi, duikcuposannol va craaun 11 penerns,
Baxpo OOpaTHTh BHHMaHue Ha 3apOABIUE, HmeowWnX Gonble ye-
Thipex 6JACTOMEPOB; 3TO, KaK MBI yXKe CKa3ani, HeXH3HeCnocoGHLIe
NIOJIHCNepMEbe 3apolbiuH. [IpH HOpMasbHOM KauccTse HKPLL H CO-
GI0KeHHH MPaBILHON GHOTEXHHKH HCKYCCTBEHHOTO OCEMEHERHs! (CM.
Ipusioxkende 7) uHCAO TaKHX 3apopbilied He 0JDKHO MPEBHIIATH
4—69%. Ecni HX OKa3biBaeTCsi 3HAYHTENLHO GONbLIC, TO 3TO AOJXK-
HO TIPHBJIEYL BHIMAaHHe PHOOBOJOB K YCJIOBHAM COZlePIKaHHs NPOH3-
BOAWTENEH B NIEPHOJ CO3PCBAlM, TAK KAK Y AHI B IVIOXOM (H3HO-
JIOFHYECKOM COCTOAHHN (B HKpE MJIOXOTo KayecTsa) KOPTHKAIbLHAH
peakiust PAacnpocTpaHAeTCs MeJIelince, YeM B HOPME, B pesyJabTare
Yero OHH OKA3BIBAIOTCH MEHee 3aLIHUECHHBIME OT JIPOHHKHOBEHHS
CBCPXYHCJIEHHBIX CNEPMHCB.

Kak ofpefe/HTh BpeMs, KOrAa CieflyeT B3ATh NPOOY Ha MPOLEHT
OMJIOZOTBOPEHNSA, H KaK ee pa3bupath, CKa3aHo B ITpunoxenun 8.

2.5. Tactpyasuus

TlocJie TOro KaK OMNOAOTBOPCHHOC iilo, 6Jarofaps HCNPCPLIBHOMY
PARY HesieHHi, NpeBpaThIIOCh B 6NAacTyly, B HCM HAYMHAKTCH CJIOK-
HEIE TICPEMEILCHHS: MaTCPHa KPAEBOH 30HLI BBOPAYMBACTCH BHYTPD,
a CBeTJIblil MaTepHaJ aHuManpHoi 06JacTH paspacTaeTcsl H NOKPH-
BaeT CHApYXH TCMABe BereTaTHBHbIE KJICTKH, TaK 4TO 3apOAbIL
CTaHOBHTCH IBYXCJOHHBIM. 3aTeM H3 BHYTPEHIErO CNOH BLIYJEHSAET-
csl MaTcpilan KpacBoH 30HEI, KOTOPBIH OKA3HBAETCS NEKAUMM MeX-
Ay HapyHBIM TIACTOM KJETOK-— 3KTONEPMOH — H BHYTPEHHHM —
3HTOACPMOH, 06pa3ysi CPellHiii 3apOAHILIEBHIH JHCTOK, ME30AEPMy.
STH npouecchl Ha3bIBAIOT FACTPYJALUMEN, @ 3apOALILI B ONHCHIBaE-
MBIi 1IepHOI — racTpyJoi.

TacTpynsiuls BauliHaeTCs ¢ TOIO, 4T0 Ha OyAyulcH COHHHOM cTO-
poHe 3apOiHIIa B KPaeBOH 30He, NpUONM3HTENLEO HA yPOBHE SKBA-
TOpa, MOSBJAETCA WHTEHCHBHO NMHrMEHTHPOBAWHAs MOJIOCKA (puc.
31, 13 cn). Ha 370# cTagiu MOXKHO y2K€ ONPeAesHTh MOJIOKEHHE Ma-
TepHana Da3HHX OPFaHOB 3apOAHIIA, 3a9aTKH KOTOPHX OyayT
c(hOpMHPOBaHE B Nocliepyrowiii Neproa passurtHs. Jlns srtoro Ha
NIOBEPXHOCTH 3apONHIIA HaKNaAHBAalOT MalleHbKHe KYCOUKH arapa
UNH JKenaTHHB], NPONHTAHHEIE KPACHTENEM, H TaKHM 06pa3oM OKpa-
mHBaoT GOMbIIKE HJAN MCHLIUHE KAETOYHble TeppPHTOPHH. 3aTteM
NpOCACKIBAIOT YIepeMeleHiie OKPAIIeHHOT0 MaTepHana B npouecce
racTpyJifLI H ONPEAE/AIOT, B KakHe 3aYaTKH 3T0T MaTepHal BKJIO-
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Puc. 31. Hauano ractpvisiumn (r7 13), pawnsis racrpyra (cT 14); cpenuss rac
Tpyaa (cT. 15)

15¢n

1{udps NOX PUCVHKAMA ‘IOTRETCTBYIOT NOMCpaM CTazMii; Be2 — BRI CO CTOPOHH REreTaTHB
110ro moaWt », €1 — BHA €O CnHHHOA CTOPOHM.

fiz— sny— P KJTeTOURLI NAACT, MPOCBEYHBAIOWHA Aa CAHIHON €TO-
poNe, J.ap.— ¥ w1 NS npobxa, no.— 1] yepes mapym-
A kneTouHuft cofl

qicA Ha 6odaee nuanmnx ctanusx. Tanum o6pasoM, ¢ MOMOLILIO Me-
TOZA NpHKHIUEHHON MapKHPOBKH Obla COCTaB/ICHA KapTa pacno-
JOMKCHNS MaTCpHana paxiNyHbX 3aYaTKOB y 3apo;ullia OCeTpa,
IpeACTABJACHHAR Ha pic. 32

MOKHO BIAETb, YTO BHILUC IKBATOPA, 3AMHMAS NOAC LIMPHHOI B
30—40°, pacnonaraloTcs KJIETKH KPacBOil 30HBI, KOTOpEIE obpasy-
0T MO3IHCE XOPAY I COMHTLI, & TaKxKe MaTepiaJ caMoro nepegme-
o OTAEAAa KPHILH MCPBHYHOI KHIUKH; B TaJIblEfiLicM OHll, BMECTe C
KIETKAMH KpPaesoii 30Hbl GPIOWHON NO.IOBHHEI 3apOABILIA, obpasy-
I0T CKEJIET, MYCKYJIATYpPy, KPOBCHOCHYIO, BBIAGIHTCALHYIO W NOJO-
BVIO CiCTEMBI. BEIlUe nosica, 3aHHMACMOIO KJETKaMIE KpaeBoil 30HbI,
pacnoioxena Tepputopusi Gyaiylueii ShTO1epMbl, B COCTaB KOTOpOH
BXOJAT MaTCpHas HepBHOH NIACTHHKIL, obpa3syolliil B gajbHeeM
OpraHbl UEHTPaJhHOH HePBHOf CHCTEMEI, I MaTepHal NOKPOBHOTO
snuTenns (6osblias YACTb KOTOPOTO HAXOANTCS HA GPIOLIHOH CTO-
poHe 3apojpima). KaeTks BercTaTHBHOIO MOJYLIADHHA (nexaune
HHIKe 3KBAaTOpa) npeacTaBisiior coGOf MaTepiias SHTOACPMbI; OHH
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06pasyioT B jajbHeilieM CHCTeMY OPTaHOB MHILIEBAPEHHs H ec npo-
H3BOAHLIE.

B mecte, rie o6pa3oBaiach TeMHasi NONOCKA, KAETRH Kpaesoii
30HBI HAUHHAIOT NOIPYKATbCs BHYTPb, H OOpasyercs y3Kas LieJib,
HOCSI,a5 Ha3BaHHe NEPBHYHOrO pTa, Wi Gnactomopa. 3a yrayG.ae-
HHEM KNeTOK B 0621acTH TEeMHOH MOJOCKH C/ieiyeT BBOpayHBaHHC
NpHMBIKAIONIErO K Heil CBEPXY KJICTOUHOTO MyacTa (kJeTOK hpaeBoR
30MBI). ITOT MMIACT HAUNHAET CMEULATLCHA BIFH3; JOCTHTHYB IIENH,
on nepernbaercs u BBOpauiBacTcs BHyTpb. Kpaii nomsopauiiBaHus
B STOM MecTe HOCHT Ha3BaHHe CINHRON ry6el 6nactonopa. IMocre
NeHNOo Kk MECTy Mepernfa NOAXOAHMT BCe HOBBIH KJIETOUHBIH MaTcpuarn,
yXOIHT BHYTPb H TAM NpPOIBHIACTCA BBEPY, MOJACTHNAA H3HYTPH Ha-
PYXHYIO CTeHKy 3apoamiwua. CHauana mejp GnacTonopa KOpOTKas
(puc. 31, 14 ¢n). Mano-nomany ona pacnpoCTpaHAETCs B CTOPOHLI
(o6pasyiotcst GokoBbie Tydbl GaacTornopa) M OXBAaTLIBAET BCe 60sb-
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Puc. 32. Kapra pacnosioXeHns MaTepna/ia pasiiuHBIX 38YaTKOB y OCETPa 1l CLUpH-
ril Ka crapnu 12 (Ballard, Ginsburg, 1980)

Cnunnan ry6a GracTonopa NOABHTCR MO3IZHEC BACML Mapalineni U, or 15° cieBa no 15 cups-
Ba OT HYACBOIO METHAHAHA

93



18cn

Puc. 33. Ctanus Goapmofi (7. 16) n Maneuwkoit (cT. 17) xearounofi npoOxkly; cTa-
ans wmenesunuoro Gaacronopa (cr. 18)
OGo3uaennn oM. puc. 27, 31

LIYIO YacTh OKPYIKHOCTH 3apOABILUA, NOKA, HaKoHel, ¢ 06pasoBaHu-
eM OprowHoi ry6e GnacTomopa, He 3aMKHeTCs B koivuo (puc. 31,
15 cn, 15 see).

Ecnn cpaBHHTL HECKOJBKO 3apOAHIUCH, B3ATHIX Ha nocheioBa-
TeJbHBX CTaflHAX TacTpyJAsiLHH, HAH NPOCNEIHTb 32 H3MEeHEHHAMH
onpefiefleHHHX 3apoznkilieii, IPOCMATPHBAs HX KaxIble 3—4 u, T0
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MOXHO YBHAETb, YTO ORHOBpE-
MCHMO € YIJIHHEHHEM LicsH bJa-
cTonopa rpaHMila MexkAay CBCT-
JBIMH W TEMHBIMH  KJETKaMH
cMemaercst BHH3. Bepxusas cper-
Jiast YacThb NOBEPXHOCTH 3apOfbi-
na nocTeneHHo YBeJHYHBACTCS,
GoJice TeMHasi HHXKIisisi COKpa-
waercst  {cp. puc. 31, 4 cn,
15 cn, puc, 33, 16 cn). 310 npo-
HCXOAHT NOTOMY, YTO OAHOBpe-
MEHHO C BBOPauMBaHHEM KJETOK
KpaeBofl 30HB BHYTPb 3apojbiilia
CBeTJhII MEJIKOKJIETOUHBIH MaTe-
pHaJ aHHMaJdbHOH O6daCTH CHIL-
HO pacrarusaercs u obpacraer
TEMHOE BCreTaTHBHOC nNOJyLIa-
pHe.

Koraa wmeas 6snactonopa 3a-
MBIK2€TCsi B KOJBLO, OKpykas
TeMHBble KJeTKH HHKHeH YacTH
3apoaswinia, ata obaacts npuob-
peTaeT BHI TeMHOH npobxu B
CBETJIOM KPYIJIOM ITy3HIpbKe, OT-
4ero oHa U NOAYYHJa Ha3paHue
’KeaTouHoli npoGkH. Pasmepul
HKeJTOYHOH NpOGKH NOCTENEeHHO
ymenbwatotes {puc. 31, 15 see;
puc. 33, 16 see, 17 see), noka,
HaKOHell, ona sBcs He obpactaer
CHapyXH CBeTJIHIMH KJCTKAMH
(puc. 33, 18 cn, 18 gez). Becy
MaTtepHas MPOMeXyTOUHOH Kpae-
BOH 30HBI I BereraTHBNOH 06na-
¢TH GAacTy/ bl OKa3biBAeTCH Te-
nepb BUYTPH 3apOABINa. 3TOT
MOMENT MOXHO CYHTATb KOHLOM
racTpysLIHE.

Ecan 3apoauimweii ua nocne-
AOBATENBHBIX CTAINSIX FacTpyis-
une 6pocutn, B pactBop ¢opma-
JIHHA HJH KHNATOK, a 3aTCM Jies-
BHeM GesonacHoil 6PHTBH paspe-
3aTh MNEPNCHANKYJAPHO  LICAH
6.a1actonopa, NpHOARIHTCABHO MO
ec cepealHe, TO ¢ NOMOUIBIO NPO-
CTON JIynbl MOXHO PaccMOTPeTh,
KaK HM3MeHSeTCs  BHYTpEeHHec
CTpOEHIie 3apOfbilia B Pe3yJib-

Puc. 34. Paspesn yepe3 3apoabiluci Ha
craiuax panteft ractpyns (A), Goab-
woll weATouHof mpobkn (5) u mene-
Bugaoro Gnacronopa (B) (Tunabypr,
Jeraad, 1953)

6p — OpwolIHAag CTOPOHA SAPOAWIIA; HCA—
HAPYMHLI CAOf TacTPyak; 1 &— NoA0CTh
racTpyJib; €n — COHAHAS CTOPOHa SEpOALIIIA.
OcTtannane ofo3HAUeANA CN. puc. 31
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TaTe BCeX ONMHCAHHBIX NepemelueHHi. Ha puc. 34 cxemaTHyHo H30-
OpaeHbl B pa3pe3e 3apOAbiLIH HAa TPeX NOCNEAOBATENbHLIX CTAAHAX
racTpyasiLiii.

Paccmatpunas paspes uepe3 3apOfbilla Ha CTagHH paHHei ra-
ctpyas (puc. 34, A), MoXHO y6eadThesi, UTO BHAHMAs CHapYHKi
TemHan weds (puc. 31, 14 cn) pchictBuTENbHO NpeacTaBisieT coGoi
OTBEPCTHE, Y BEPXHEro Kpasi KOTOPOro NPONCXOAHT BBOPAaYiBaHHE.
OtBeperie GacTonopa BeAeT B Y3KYIO NONOCThL racTpyanl {#. &.).
B BepxHe# yacTH 3aponbllia MOMXHO BHAETL GONbUIYIO 3AMKHYTYIO
noJiocTs Apobaenns (n.0.).

INoannee, Ha cragun GonpLioH xenToynoH npo6kH  (pHc. 33,
16 cn), Ha paspeze (puc. 34, 5) MOXHO BHRETH, YTO NOABOPAYHBE-
HHE MPOHCXOAHT y»Ke MO BeeH OKpyxHocTH. B ToM Mecte (coorsert-
CTBYIOLEM CITHHHOH CTOPOHE 3apOAblLa), IAe OHO HayasloCh PaHb-
i€, BBEPHYBLUMIICH KJETOUHBLIH nJacT NPOABHHYJICH 3HAUHTENLHO
Jdanplie, yeM Ha Oprownoil cTopole 3apoibiuia. Buana xentouHas
npo6Ka, orpaHHyeHHaa medbio GaacTonopa (64.) H NpeacTaBAso-
mas co6oH YacTb KPYNHOKJIETOYHOIO MaTepHania HHXKHCH MOJIOBHHEI
GnacTysbl, OCTaBLIYIOCS Ha NOBEPXHOCTH. Béabluas yacTs ero Haxo-
IMTCH y*e BHYTpH 3apogpima. [losocrs ractpynn crana Gosblie.
Kpbilla ee cOCTONT H3 ABYX IJIACTOB: BHYTPEHHEro (BBepHYBIUHECH
BHYTpPb KJETKH KpaeBO 30Hbl) M HApy?KHOIO (CBeTJIbie K/IETKH BepX-
Helt noJioBHHEI 3apogbiia). [losocts Apo6JieHnsi waunHACT COKpa-
1iiaThCH, CC BHITECHAIOT KJACTKH, 6OraThie XeJITKOM.

B kouue ractpyssiuuH, kKorga 6nactonop npHobpen BHI KOPOT-
KOH BepTuKanbHOH wenu (pHc. 33, I8 gez), MH BHIMM HA pa3pe3e
(puc. 34, B), uro xenT0uHasi Npo6Ka MOTPY3INach BIlyTPh 33pPOAbl-
wa. K 3ToMy BpemeHH NOJIOCTL FAacTPYJbl CTana 3HAYHTeNbHO GOJb-
e, a NOJNOCTy ApoGaenis pcyeana. B pesyabtate sTHX H3Menenmui
HEHTP TAMECTH CMEeCTHJICH, I 3apoAblll NOBEPHYJCH BHYTPIl 060410-
uek. Teneps, MaccHBHasi, 6oratasi ¥eJITKOM CTEHKa racTpyJinl, paHee
ofpauicHHas BOOK, ONYCTHJIACh BHH3, a OTHOCHTEJLHO TOHKasi Kpbl-
a4 racTpajbHOil MONOCTH OKas3allach PAacnoOJOXKCHHOH cBepxy. Ta-
KHM 00pasoM, B KOHLe TaCTPYJsIUHH 3aDOibIl NOBOPaYHBAETCH
BHY TPH OGOJIOYEK CIHIION CTOPOHOH BBEPA.

Y 3apoabinia, 2aBepLINBLIErO racTpyJsiHio, MaTepuan Gyayiinx
3ayaThOB Pa3HLIX OPraHOB yXe 3aHIIMaeT OKOHYATENLHOE NOJOKe-
HHe ApYT OTHOCHTe/LHO Apyra. Tak, Ha CnHHHOH CTOpOHe CHAapyXKH
JIeXUT MaTepliajl HEPBHOH CHCTEMBI, B LEHTPE ero MOACTHJIACT Ma-
Tepiad MOpPAb H no GoKaM — MaTepHaJs COMHTOB, 8 NOA HHEMI Ha-
XOJINTCA 3aYaTOK KHLICYHOH TPyOKH.

OucHb BaxHOH OCOOGEHHOCTBIO NEpHOIa TACTPYJsALMN SBJISAETCA
TO, UTO B ITO BPEMs MEKAY YACTSIMH 3apOAHILIA OCYILECTBJAIOTCH
B3aHMOAEHCTBIS, KOTOPLIC ONpCACSIOT HAaNPaBJCHHE NX AajbLHEd-
urero paseuTusi. BeopaunBaiouluiicst uepes cnunnywo ryby 6.aacto-
HOpa MaTepHaJ XOPAbl H COMITOB MOICTHJIAET PACOJIOKEHHYIO HAT
HHM 3KTOAEpMy I OKA3biBAaeT Ha Hee HHAYUHpYOllee XeiicTBHe, B
pesyJbTaTe KOTOPOro ata 06J/1acTs SKTOZEPMEl npHobperaer cnocob-
HOCTb 00Pa30BaTh HEPBHYIO MJACTHHKY —3aYaTOK LCHTPaAbLHOR
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HepsHo#i cucTeMbl. CyulecTBOBaHHe TaKOIO JEHCTBHA MOXKeT OHITL
MOKA3aHO CJIeAYIONIHM ONHTOM: €CTH Ha CTajHH paHHeH FacTPyJH
BLIpE3aTh-MaTepHan CHHHHOA TyOH Gaactonopa u NEpecaiuTtb ero
Ha GPIOIHYIO CTOPOHY APYrOro 3apojhllia, TO B MeCTe YiepeCajKH
H3 S3KTOepMEl 3apOJHIIA-XO3fHHA pa3oBbeTCs NOMONHATEJbHAsA
Hepeias mnactuaka (Cun3Gypr, Iletnad, 1944; cm. Hetnad, Tuxz-
6ypr, 1954).

JIns HOpManbLHOrO DA3BUTHsL 3apoXklell HeOGXOAHMO, UTOGH
CTPOIO COIIACOBAHHBIE BO BPEMEHH H MPOCTPAHCTBE MOPQOreHeTH-
yecKHe NBHIKEHHS H HHAYKUHOHHBEE B3aKMOAEHCTBHS, OCYLIECTBJISAI-
luHecsi B Mporecce TacTPYARLMHK, He GHNM Hapyienn (cM. Hrhatbe-
Ba, 1979).

Hapyuenus eactpyasyuu. Bonbiias 4acTb yPOACTB, KOTOPHe MEl
ECTpEYaeM y 3apOofblllefi OCeTPOBHIX, BO3HHKAeT B pe3ysbTaTe Ha-
PYLIEHHS KJETOYHEIX NepeMelLeHHi B npoLecce racTpyJIsiupH.

Ecnn o6pacranie TEMHHX BereTaTHBHBX KJETOK 3aiepXKHBaeT-
€A ¥ 3apOAHII MEpPeXOfHT K CJenylouleMy NepHOLY Ppa3BHTHA, CO-
XpaHss KesToqHyIo Npo6KY 3HAYHTENILHOTO PasMepa, TO B AafibHedi-
meM y Hero 6yayT HaGaionaThes Te HIH HHbIE HAPYIIEHHs CTPOGHHS.
B chyuasx, korna Takas 3ajepxKa o06pacTaHHsi POH3OLLIA Ha Ha-
valILHEIX CTafHAX racTpyJsiuHH, 3apohll, KaK NpaBhHno, BCKope
noru6aer.

CyuiecTBYIOT HapylleHHsi FacTpPyJALUHH H APYroro poia, 3aTpa-
[HBAKOILHE He OOpacTaHHe BEreTaTHBHLIX 6JacTOMEpOB, a Npouecc
BBOpaYHBaHHS KJETOUHOTO MaTepnana. OcoGeHHO peakHe Hapyuie-
HS 3TOrO THNA BO3HHKAIOT y 3apoabliuell ¢ HeMoMHEM ApobnenneM
(cheacTBHe HeGNATOMPUATHHEIX YCNOBHH co3pesanus). B 3aBucumo-
CTH OT TOTO, HACKO/MLKO BEJHKA HepasipoOHBIIAfCH YacTh AHLa H
B Kakofl YyacTy 3apoJhilla OHA OKa3HBAeTCs, H3 MHX Pa3BHBAKOTCH
YPOABl PasHOTo CTPOEHHS — ¢ Pa3HOH CTeneHbI HENOpPa3BHTHA TIE-
PEAHIX OTAEJIOB TeNa HJH C Pa3ABOCHHEM OCEBLIX OPraHoB (cM. 2.7).

Hapyuiennst racTpylsiudn HaGniopalTcs Taxxke npH HeGnaro-
PHATHHX YCIOBHRX MHKYyOAalHH — CIIHLIKOM BHICOKOH HJH HH3KOR
TeMyepaType, HefOCTAaThe KHCNOPOAa (pe3y/bTaT neperpy3kH anna-
paTa, HeJOCTATOYHOTO OMDIBAHHA HKPH BOJOH, 3aH/HBAHHS HNH,
pexe, HI3KOro cojepalis KHCIOpona B Boae). Takne xe Hapylle-
Hiist MOTYT GHTH BHI3BaHBl H NOBHLIIEHHOH CONEHOCTHIO, € UeM, OaHa-
KO, MPAKTHYECKH B OCETPOBOICTBE HE TPHXOIHTCs1 CTalKHBATLCH.
Ecau BenencTBHE NJIOXOH OTMBIBKE HKpa CKJeeHa B KOMKH, T0 y 3a-
poabILIei, HAXONALIIXCA B LieRTpe KOMKA, XeNTouHbe npoGKH GhiBa-
JOT 3HAYHTeNbHO GoJblUero pa3mepa, 4eM y HKPHHOK Ha MOBEPXHO-
cTH KOMKa. To e OTHOCHTCS K HKpe, 33aHeCEHHOH MJIOM HJIH NECKOM.

B uKpe Xopolero KauecTsa npH 6JaronpHATHLIX yCJOBHAX ract-
PyAfuHsA HAET LPYKHO, B KOHLE ee MOTyTyBCTpeuarbes JIAIbL €fH-
HHYHBIE 3apOAbLIK ¢ GOMBIIHMA XKeNTOUHHMH NPoOKaMH HeNnpaskiL-
HOt (OpMB (TaKHe 3apOAHILIK OGHUHO Pa3BHBAIOTCH H3 MOJNHCIEPM-
HBIX suL). Ecam Xe npH pa3BHTHH HKPH XOpOLIEro KadeCiBa Ha-
GniofiaeTcs pa3nHo6oil B pa3Mepax XKelTourHOH NPOGKH y 3apogtLuet,
TO 3TO CBHAETENLCTBYET O HEJOCTATOUHO GaronpHATHHIX YCJIOBHAX
HHKyGAallHH, UTO AOJKHO cpasy NMpHBJeusL BHEMAHHE PHGOBOAA.
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2.6. Pa3puTHe 3apopbduell OT KOHUA TFacTPyIsUMH
RO Hawaaa TNyJbCAalMH Cepala

ITo okonwamin racTpyMsiHI y 3apOAsILIA NOCTENENHO GOPMIPYIOT-
CHl 334aTKH OCHOBHBIX CHCTEM OpraHOB: HEPBHOH, MILLEBapHTeNLHO,
BBIEINTC/LHON, KPOBEHOCHO!, 8 TAKXKe MYCKYJATypPhl H XOpabl. 3a-
PObIII B 3TOT NCPHOH PA3BHTHH NO-NPEXKHEMY HEMOABHIKCH, NHTA-
€TCs1 33 CUET »KeITKa H ABILIHT Beel NOBCPXUOCTLIO Tesa.

Meorue H3 TexX H3MeHeHHH, KOTOPbie NPOHCXOAAT C 3aporiLilieM,
MOMKHO NPOC/eHTh, HabJII0fax 3a pa3BHTHEM NPH MOMOLIH NPOCTOH
Jynel. [1oxpoBB 3apokia 0YeHs TOHKH H [I0JYNPO3paYHE, NOITOMY
BHYTpPeHHHe OpPraKbl IPOCBEYHBAIOT YEPEe3 HHX.

O5pasosanue ocrosnblx cucten opeanos. [leproe, 4To mpusie-
KaeT BHHMalllle BCKOPe noc.ie 3aMBKaHHs Gractonopa, sto o6paso-
BaHHe Ha CMHHIOH CTOpOHE 3apOAHIIA, B CBETJIOM HAPYKHOM cJioe
raCTpyJibl, VTOJIEHHOH NJACTHHKH, HA3LIBAEMOH HEPBHOH NAACTHI-
KOH, TaK KaK M3 Hee Pa3BHBAETCS LEHTpajiLHAS HEPBHAs CHCTEMa
(puc. 35, 19 en w 20 cn). Ilo xpasm 3TOM NacTHHKY TPUNOAHHMA-
H0TCA B BHie MNOAKOBH HEBLICOKHE BAaJHKH— HEPBHble BaNHKH.
Qcranshas yacTh HAPYKHOTO €051 3apObILIA 06pPa3yeT NOKPUBHEI
snuTennii. Bosee mmpokas nepegHsis uacTb HEPBHON IACTHHKH
upeacrasfsier cofofl 3ayaTok rosiopHoro Mosra, a Gosee y3kas
4acTb-— OyAYWMI CMHHHOH MO3r. B nentpe wHepBuoit naacTiHKH
NPONOAHT NPOAONBHBIA XKeN06O0K, HAa3LIBACMEINl HCPBHOH GOPO3IKOH,
KOTOPBIfi BO3NNKAET B PE3YJbTATE CPACTAHHS HADYXKHOIO NJacTa
KJETOK C NOACTHJAMIIIHM HCPBHYIO MJIACTHHKY 33aYaTKOM XOPABL.

TlocTenenno cpeAWHHas YacTb HEPBHOH NIACTHHKM yraybascTcs,
2 wpasi, OKaiMJerHble BaluKaMH, cOauxaotcs (puc. 35, 21 cn u
22 cn). TlaacTHHKa neNaeTcs Bee yIKe H yKe. Hakoticll, npasuii i
NeBBIil BANKH CMBIKAIOTCS, I HEPBHASH NJACTHHKA NPCBPAILAECTCH B
Tpy6ky. Ilo Mepe norpyeHnsi HePBHOH NJACTHHKH BHYTpL 3aPOADI-
1Ia Kpasi NPAMLIKAIOUIEro K Hell TOKPOBHOIO anuTeAHsA cOMNMKAIOTCS,
a 3aTem cpacratores. B mecte HX cpacTanHs B TeucHHE HCKOTOPOrO
BpecMenil OCTAeTCH XOPOLIO pasnuuuMbiii wos  (puc. 36, 23 z01).
B stoit o6nacti Hapg mepsHOil TPYGKOH KieTKH HEPBHBIX BaJHKOB
G6pasyioT ckonsernsi (raHr/HOHAPHLIE NAACTHHKH), H3 KOTOPHIX
NO3AHCC BO3HHKAT HEPBHLIC raurJilil, NNTMENTHLIE KJIETKH I CKe-
JIeT XK a6CPHOro i POTOBOrO annapara.

Korga Kpasn HepBHOH NJACTHHKI HAYNHAIOT cOamxarnea, no 6o-
KaM OT HCC CTAHOBATCA PasiHYUMBl HELIHPOKHE CBETABlE IOJOCKH
(puc. 35, 21 ¢nn w22 cn). Tloctemenno noJfiock YIJHHAIOTCH
(puc. 36, 23 cn). 310 — 3auarhii BHACIITENLHOI CHCTCMB 3aponbl-
113, KOTOPBIC MPOCBEYHBAIOT YCPE3 NOKPOBHI.

Onnano usMeHeHiis B CTPOGHHN 3apOIBIIA 1iC OrpPAHNYHBAITCH
TCMH, KOTOPLIC MOXKHO HabnoAaTh cHapYMH. UTO6b 03HAKOMHTHLCS
€ HEVIL ROJICC, PACCMOTPHM NONEPEeYHbIH Pa3pes uepes  sapoubin,
CIejauuLlii BCKOPC Nocne CMLIKANNS KPacB HCPBHON MJACTHHAE
(puc. 36, A). Kpome Toro, ¢ 3apoabilia MOMHO CHSITD TOK POBHDIH
SINTENHH, H TOr1a TC 3auaTkH, KOTOpLle ¢1a60 NPOCBEeyHBAH Yepe3

98



HiYX, 6yIyT BHANE coBepluenno otdyernuso (puc. 36, B). s storo
ABYMsl NUHLCTAMH C OCTPO OTTOUEHHBIMH KOHUEMH CHHMAIOT C 3a-
PORLILLIA HAPYZKHbIC OGOJIOYKH H {IOMEIIAIOT CI0 B MOAKICICHHYIO
yrcyenoii kicaoton Boay. [locse sToro non ayno# Jerso custh MiH-
LCTaMil BHYTPCHINOIO CATOUHYIO OGOMOUKY, KOTOpas OT npe6uiBa-
ISl B PACTBOPE YRCYCHOf KHCJIOTEl CTAHOBHTCS COBEPLIGHHO MSITkOii.
[lokpuBbl 3apofsiua, Hao6opoT, HCCKOBLKO YIWVIOTHHIOTCH, MX OTae-
JBIOT TPH MOMOLIN TOHKOI HIAB HJH OCTPOIO XHPYPLHYECKOIO HO-
HKHUKA.

Brytpernee cTpoerue 3apoloilia  HQ  €TAQOUN  30IKHYBUICHCR
repsroli Tpydku. Ha paspese (puc. 36, A) mMbl BILIIM TOUKHA CI0¥
[OKPOBHOTO UNTENNS, OACBAIOIIHH 3apPOABIL CHAPYXH, I HA CITHH-
HOM CTOpONE 1107 HHM HepepesaHHyio nomepex Hepsuyio Tpy6ny. [lo
GoKkaM OT HepBHOH TPYOKII € KajoH CTOpOHDbI HaXOAATCA COMITH
M 3a4aTOK BLLIENNTE/bIOH CHCTCMEI, a HOA HepBHoil Tpy6xRoii — xop-
na. Hixe xopabl pacnosioxxeHa Kuuieunias Tpy6Ka, mMmcronlas Toil-
KYIO KpHILIV If MAacCHBHOe JHO, KOTopoe o6pa3oBano GoraTuivii Xkelr-
KOM RJETKaMH HIDKHEl YacTH BHYTPEHHEro CMOsi  FACTPY.Jibl
(puc. 34, B). Koraa moJocts ractpy/ibl OKasbiBaeTcsl [OJIHOCTHIO
OKPYEHHOH 3IITO1epPMaabHBEIMH KJCThaMil, OHAa NPEBPAILAETCS B 110-
JIOCTh KHIUCUIIof TPY6KEL.

Ecau ¢« 3apofbilia CHATL MOKPOBL,, a 3aTeM yjaJilbh HEPBHYIO
TpyORY, To Nepel HAMH NpeAcTalieT CPeAHHH 3apOblLIeBH# JHCTOK
% TC 3a4aTkM, Ha kotopble ol pacuaexsercs (puc. 36, 5). [To cpei-
HECMUBHON JIHHHH BHIEJIACTCS] NPOIOILHBHE THK K/ETOK, MpeicTas-
JFIOUIH cofoil 3aYaTOK CNUHHON CTPYNBl WK A0p 1. OH HMCCT BHA
TOHKOTO CTCPXilsl € OKPYr/BIM ceyenieM (cM. Taknke pHc. 36, A).
3ayaToK A0paBl OYeHb GHICTPO CTAHUBHTCS MJOTHBIM I YMPYTHM; OH
ABACTCH eLIHCTBCHIbIM CKeJIETHEM 0o0pa3oBaHueM 3apoibllia.

IMo Gokau oT 3auaTha XOpAbl BHIUJICHSIOTCA COMHTEHI, NVielouHe
BIA H2007BLINN V3KIX NpsSIMOyroJbuiykoB (puc. 36, 5). 310 sauar-
RII MLILICYHBIN CEFMEHTOB I XPALICBOIO CKeJieTa JiYHHKH. Psiabl co-
MHTOB € Ka)K10il CTOPOHBRI OrpaHHyenbl 3aUaTKaMi BblACJANTCIbHOH
CHCTUMLI, KOTOPBIC NPOCBEYHBAJIH CKBO3b MOKPOBbI, KOIia MBI pac-
cMaTpuBaIn 3apoiniu cnapysxu (prc. 36, 23 cn). Ha nmonepeunom
paspese (pic 36, A) MOXHO BHICTL, YTO 3aYATKH BDLLIEMHTEJLHOMH
CHCTCMBI, NpelIcTaBAsolUme co6ofl IMHIHBE TAXKIE KJETOK, eunle He
umeloT nojdocti suyTpi. ITo cTopoHaM OT HHX Pacmo;OXeHH Hepac-
YWIEHsIOUCCS Ha CerMEHTBl YaCTH CPeIHero 3apofbllleBOro JHCTKa,
HucsiIHE Ha3Banne GoROBLIX nyacTHHOK (puc. 36, A. B).

Hasmenenus sapodsnua nocae o6pasosanis Hepsroll Tpybru. Ha
c1a7iH 3aMRHY BueHcst HepBHOiT TPYORH (cTaaHus 23) 3apoibill liMe-
e1 sannnconanyio ¢opmy. INocnepyronne W3MeHeHHs €ro BHewHeH
¢OpMBI XapakTepH3YIOTCH PAAOM OCOGeHHOCTeH, CBA3aHMBIX € 60JIb-
LIHM ROJIYCCTBOM KCJITKA B KJETKaXx CTEHKH KHIIKH H, COOTBET-
CTBEHHO, OTHOCHTC/BHO GOJIbIINMH pa3Mcpami OpIOLIHOIO OTAC/A
Tesa, cOaIzKauMMiE 3apoasillefi OCETPOBBIX NO BHELIHEMY BHAY €
3apoIsitiamli kOCTHCTEIX pEIG. ITo ananornu ¢ nocneaunmMu Gproni-
HOH OTAes 3apoghilieli OCETPOBHIX MLl Ha3biBaeM IKeJTOYHBIM Mell-
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21 om 22cn
Puc. 35. TlocnenoraTenbHue CrankH HeRPYNALMK: pantss nefipyna (cT. 19); cTanus
LUAPOKOF HepBNOl MNacTHEKH (cT. 20); cTaAnsl mauana COJMIKeHHMsi HEDBHHX BasiH-
KoB (c7. 21); cranus moanueR Hefpynu (c7T. 22)

€1 — BHI CO CNWHHOA CTOPORL; 686(0.— 3anaToX BB enbHOoR KO~ 60-
PO3Ka; H.8.— HEPEHRI BAJIHK; H I.-~ HEPBHAN NJAACTHMKA

KOM, XOT#i, B OTJIHUHE OT KOCTHCTHIX PHO, JKeNTOK y HIX HAXOZHTCS
He B NOJOCTH JKEJTOYHOIO MeLIKa, a 3aKJYeH B SHTOAEpMalbHBIX
KJIETKAX 3a4YaTKa KHLIEYHOH TpyGKH.

Bcxope Ha 3aiHeM KOHLE Tela BO3HHKACT BHCTYN, KOTOPBIii
npejcrasisict coboii NepBhil 3a9aTOK 3aAHECNHHHOIO H XBOCTOBOTO
orpenos (puc. 37, 25 ¢6); noCTENEHHO STOT BHICTYN YAJHHSAETCH
(puc. 38, 26 c6 — 28 ¢6). 3auaToK 3aHECTIHHHOIO OTAENA HA 3THX
CTajiNsAX 3aruyT BHH3; OH NOBTOPSET H3rHO OGPIOWHOA CTEHKH, K KO-
TOpPOH NpHAKaT 060JIOYKAMH, H HEe MOET PACIPAMHTLCS, JAKE eCJAH
custh obonouxu (puc. 38, 27 ¢6, 28 c6).

TonoBHoll 0TnEA fOATOe BpeMsi OCTAeTCA  HeoGOCOBICHHBIM —
OH paciJiacTaH Ha MOBEPXHOCTH OGPIOLIHOTO OTAeNa, MOCTENEeHHO OT-
AeNsifch OT Hel'o B CaMOM KOHLle ONTHCHIBAEMOTO NEpHOAA nyTev o6pa-
30BaHHs KOXHOIi cknafkn. OHOBpEMEHHO 3aKJa KK rOJIOBHBIX Opra-
HOB CTATHBAIOTCH K cpeiHecNHHHOM aunnn (puc. 38, 27 eon,28 zon),
H roJioBa NpHnoauuMaercs. Ha npoTsseHny 3TOro nepuoaa B rofios-
HOM OTACJIe NPOIICXOAAT OYEHD CYIIECTBCHHBIC 3MEICIHIs.
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Puc. 86. Cranus 3amMKmyBLIeRics HepBHOfi TPYOkn (€7. 23)

A — nonepesnnit paspes (cxeMa): B — BRL CO CRNRUORA CTOPORH MNOCTE YIaNeHKA TOKPOBHOTO
snuTeANn B REpEHOR TPYOkH (ThusGypr. Oetnad, 1955)

204 — BAA CO CTOPOHK TOJOBHOTO OTHENa; £n — BHR, €O CNAHRON CTOPOHEL

6.n.— GoxoBaf NAACTHHKA; #bi0.— SE9ATOX BLILEIHTE/NBHOA CHCTEMB; 201 M.— SANATOR ronoe-

Wora MO3TA; 2p.— [pAMuUA OSHANKeHAoR obaacty (mocse H Tpy6-
KA); HT.— RepBAAR TPYGKA; M.K.— MONOCTh KHUIKM; C.K.— CTEHXA KMIUKH COM.— COMMTLS
X.— XOPRA; Wi.—1LIOR B MeCTe C an— A smaTennk

T0/0BHOH MO3r yBENTHYMBAETCS B pasMepax #l MOADAa3[eNfiCcTCH
Ha TPH MOSTOBBIX Ny3ulpsi (pHc. 37, 24 20.4),— nepanHEH, CPEAHHIl 1
safHuil. B mepefHeM MOSrOBOM Tystipe B CBOIO ouepelb 00pasy-
I0TcS 1Ba OOKOBBIX BBHIPOCTa — 3a4aTKH a3 (puc. 37, 24 eon,
25 zon; puc. 38, 26 zos). B sajueM Mo3roBoM fysnlpe pacuilipsi-
eTCst 10J10CTh, XOPOLIO BHANMAsi cHapyXi (pric. 38, 26 202), W 1O
GOKaM OT 3a/iHero MO3TOBOrO My3Hpsi o6pasyioTcsi KapmaHooGpas-
Hble BISIYHBARHS [OKPOBHOTO SMNTEJIs — 3a4aTKH CJAYXOBBIX Iy-
3plppKOB. CHAPYXH HX MOKHO YBHIETb TOJILKO Ha 6oJlee NMO3ANNX
cTagusx. Crepefll K ro/IOBHOMY MO3Ty NDHMBLIKaeT CBeTJoe obpa-
30BaHHe MNOJYNyHHOIl GOPMBl —3ayaTOK XeJle3bl BBUIYTICHIS
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8,10,

25x8
25¢c0

Puc. 37. Crazus NORBACHNS IasiLIX BHPOCTOB M YTOJUIEHWS TEDEAHEro KOHIA
32YaTKOB BbIAEJHTENLHOR clcTeMB (c7. 24); cTanus cOaHMeHHs] GOKOBWX NAacTH-
HOK W 06pasoBalliisl yTOJeHHA B OGNAacTH 3a49aTKa 3afHETYJOEHIWHOTO OTAeJa
u xBocTa (cr. 25)

204 — BHA €O CTOPOHM TOJOBHOTO OTnena; €6 — BAA cOOKy (C 2apoinla DPR JRASRH GrA
CRATEI OGOAOYKK); €71 —BHA CO CRAHHON CTOPOHM; X8 — BHL CO CTOPOME XBOCTOBOTO OTAeNa;
6.1 — GOKOBLE MUTRCTHHKH. CMLIKAIOIINECH BNEPEIH TOJOBM: o&:d — SaUATOK BHAENHTENBHOA
CHCTEMH; 2un. —yrayGneune b Mecte oGpA3IOBAHHS sauaTka THOOBHSA; 24— 3a4aTOK I/aza;
O ]— 3a9aTRH NepBofl Napl BHCUEPAJLHNWX Nyr; Off— 3aNaTKA BTOPOfl Napsl  BHCIepaBHEX
BYT; .6.— 389ATOK JKene3n BHUTYTTCHKA; S.M — 3aHHA MOITOBOA NYy3WpL; 3.0.— oBWMA 3aya-
TOK 3aiRCTYy 0 H 0 OTACI08; 71 % — NEpPeAHHfi MO3IroBOR NY3RDB; C.M.— cpej-
MH[f MO3roBOf! MySBIpb
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(puc. 37, 24 zoa, 25 2ox). CnpaBa 1 caeBa 1o 60kaM OT TrOJIOBHOTO
Moara paajiHuliMBl CBeTJIble IyTH, KOTopbie 3arnbaiotes Briepen. [lse
nicpBule Napbl A¥T (Op # Ou) XOpOLIO BHAHBI CHADYIKH (pHc. 37,
24 20n, 25 zon; puc. 38, 26 204), 3T 3a4aTKH CKeJleTa YeJIOCTHOTO
annapata. 3anHHe AyrH ellle 4eTKO He 060cOG/eHEl APYr OT Apyra
(puc. 38, 26 roJ, 0in). OHM IPeACTaBASIOT co6oi 3auaTkn Kabep-
HBIX AYT.

OnHOBpeMEHHO TPOJOMIKAETCS PacufleHeHHe CPEJHEro 3apopkbl-
[eBoro JHcTKa. UHCI0 COMHTOB HeNpephIBHO yBCJIHYHBACTCH, H Cer-
MEHTai(Msi PAcNpOCTPaHsieTcst OT NepefMeTyJIOBHIIHOIO OTfesa Ha-
3afl, K XBOCTy; HOBbleé COMHTHl BLIWJIEHSIOTCS NO33/H paiee BO3HHK-
ILHX. B mepenHeTyJIOBIILHOM OT/efle HIeT AH((epeHUMPOBEa Mbl-
LewIbiX BOJOKOH, HO OHH ellie Hecrniocobiibl pearHpoBaTh Ha pa3jpa-
JKeHHe CORpalleRHeM.

BLICTPO HIET pasBUTHE BhIeJNTeNbHOH cucTeMbl. [lepelnss
yacTh KaxO0ro H3 3auaTKoB yTommaercs (puc. 37, 24 cn) H Bckope
noZpa3zensieTcs, 06pasys TNoueuHble Kanaspubl (pHC. 38, 26 cn).
3aTeM B 3ayaTke HA BceM TMPOTIKEHHH MOABJseTcs MNpOcBeT H
KOMDaKTHHI KieTOuBHH Taxk npeobpasyercst B TpyGouxy. K koHuy
ONICBLIBAGMOr0 NepHOAR, T. €. K MOMEHTY, KOTZa H3aYHHaeT MyJbCH-
poBaTh cepille, BHIENHTC/BHAA CHCTEMa B OCHOBHBIX Yeprax ye
cdopMHpoBana. Briepenn HMeeTcs wecTs HeGOMBIIHX MOYEUHBIX Ka-
HajlbueB, OTKPHIBAIOLMHXCS OJHHM KOHUOM B NOJOCTh Tena, a Lpy-
riM B o6uuit cobupartensublil Kanan (puc. 38, 26 cn), KOTOpHIA ne-
PeXOLUT B BHIBOLHON NMPOTOK, 06pasyst XapakTepHHii n3ru6. 3toT
NPOTOK TOCTeNeHHo pacTer Hasaf (cp. puc. 37, 25 6, puc. 38, 26 c6,
27 c6, 28 cb).

BOKOBLIe N:1aCTHHKH MelJleHHo pPacTyT M TIPOABHTAIOTCSt BHH3,
Ha GpIOIIHYI0 CTOPOHY 3apOABINA, H BMepel, rAC X KPHUIOBHAHbIE
BHIPOCTHI OKPYX 0T TONOBY M CMBIKaloTcst Bncpeau Hee (puc. 37,
25 204). Ha 25 v 26 cTannsix B roJIoBHOM OTJ/icJic GOKOBBle NJIaCTHH-
KU pasfeNsioTcsi Ha OBa JIMCTKA, HAPYXKHLI M BHYrPeHURM, MeXIy
KOTOpHIMH BlHa HeGoJblIAS NONOCTh — BTOPHYHAs NOJOCTh Tella,
nay nenoMm. B Mecte cpacTammsi GOKOBBIX HjaacTHOK (puc. 38,
26 20n) ofpasyeTca KopoTeHbhasi Tpybourka — 3auaTok ccpana
{puc. 38, 27 201), xoTopas 3aTeM ymaumsiercs (puc. 38, 28 zox).
OnHOBpeMeHHO C pa3BHTHEM CEPAua B CTEHKe TCJa Ha XKeNTOYHOM
MeILKe BO3HHKAET CeTh KPOBEHOCHBIX COCYNOB.

Hapyuenus passurus. Haubonee yactoc HapylieHHe THIHYHOTO
pa3BUTHS B 3TOT NePHOL 3aKJiouaeTcss B ToM, uTo o0pasoBaHue
HEPBHO# MJIACTHHKN HAYHHAETCA NPH HAMHYUMH KCJITOYHOH MpoGKHU
Gonbliero uan Menblilero pa3mepa (pHc. 39). Ecau xeatounas
npo6ka oyeHb BeJHKa, TO 3aPOALIL PAa3BHBACTCS PE3KO ATHIHYNO.
JakaafpiBaeTcs YROpOYEHHas H HCKRPHBJCIIAS HepBHAsh NJacTHHKa
{pc. 39, A), 1N Ke OHA € CAMOTO HAYaJa OKA3HBAETCH pasiesie-
HO/i Ha nBe NOJOBIHK, Pa3BHBAOLLNeECs] HE3aBHCHMO OHA OT APYroi.
Takoe pasiaBoeHile MOMKET 3aTparHBaTh YacTh HCPBHOH NAACTHHKM.
3apoALILWE ¢ OrPOMHO¥ OGHaMCHHOIl MKeATouHOl UPOOKOH 0GHYHO
BChope nornGaioT.
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26200 U 28cn

Puc. 38. Cramus cAMsHusi GOKOBHIX NJACTHNOK M Havana obocobrelHsi 3auarka
38[HETYNOBHILHOTO H XBOCTOBOTC OTLEJOB 3apofmuia (cT. 26); cTanMM KopoTxoR
cepaieutofi Tpy6xu (c7. 27) ¥ npaMoR yanMuenHof cepnedrofi TPYOKH (CT. 28)
8.n.— BLBOIHOA NoTedNHfi nporok: & i aauaTKH XaG6EpHEX nyr; 0.C.— 06AacTh CAMSHHE
(! rae pasyeTcH  SAaUATOK CEPRUS; rOY.K.— MOYEYHHE KARANBIM;
N.npod. X — NONOCTH MPOLOATOBATOTO MOAra; ¢— cepaue; cob.x.— coGHpawIHl noTewnkbil Ka-
HEJ, COM.— COMMTH; ocTanbHHe ofoinadenns cu. pre. 37
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Tlps MCHEILMX pa3Mepax enTouHo# npoGkn (puc. 39, B) pas-
BHTHe MOXKeT NPOLONKATECS A0Jroe BpeMsi, 10 CTalHH BHUTYIIEnHS,
HO XBOCT Y TAKOIO 3aPOJbILIA OKA3LIBAETCS YKOPOUEHHBIM H Mepe-
KO MCKDHBJEHHBIM.

Ecan k momeHTy 06pa3oBaHHsi HEPBHOH NJACTHHKH hMeeTcs CO-
BsCeM MaJslenbKas JKeJNTouHas Npobka, TO OHa NOCTENEHHO BTACHBA-
eTcs HJH XKe OTNajaeT, M pa3BHTHE NMpojoJukaercs Ges saMeTHEIX
YKJIOHEHHI OT HOPMBbL
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Puc. 39. OGpasoBaye NEPBUOH NNAaCTHIKK NPH A »eTOUKOM Npobxn pas
noro pasmepa (Tmua6ypr, Jletaad, 1953)

A — Gonemas Aearoynas npoGka. ! YKOP! [ li=
JKenTouHas npoﬁxa MCHLLICTO pa3Mcpa; a.np.— HKeATOYHan l’lpOﬁKﬂ; H n.— uepBHas JacTHHKa

[Ipu mpyrom Time HapylLeHmil racipyJsLud, 3aTparHBaloLeM
rpoliecc BBOPAYNBAIIKS, PA3BHBAIOTCA 3APOARILIM C HeLOpPa3BHTBIMH
nepeAHHMH OTACAaMI TCaa. V uux 3ak/iafblBaeTcss YKOPOYEHHas
HepBHAs IL1aCTHIKA, a TI03XKe OTCYTCTBYIOT MEpeiine OTZeJHl roJio-
Bol (pitc. 40, A), Bes ros10Ba Hilll J2)Ke r0:0BA i 4acTh TYJIOBHILA
(puc. 40, b). TlogpoGuce Ha onucaniy TAKHX YPOIOB MBI OCTano-
BiMes ixe (cM. 2.7).

Mnorsia (oueHs Pefiko) HAOMOAAIOTCS CyuaH YIBOGHHS, KOTAd y
3aponpilua GbiBaeT JiBe FOJAOBbI HIM pa3IBOEHHBIH XBOCT.

HepeZKo NPHNOLHTCA BCTPEYATHCS €O cBOEOGPa3NLIM  CIOKHBIM
YPOICTBOM, TiPH KOTOPOM COMETAIOTCA OAMNOBPEMEHHO HapylleHHst B
PasBHIHI TOJIOBH], TYJOBILIA H cepaua. T'oa0Ba y rasux 3apoiblileit
COBceM He 060coGNIseTcs OT KeJITOUHOro MellKa W obocobasercs
B ropasfo MeHbliefi CTEieHH, YeM NpH II0pPMaibHOM pAasBHTHH; 32/~
HETYJIOBHIIHBIA OTAC PE3RO YKOPOHEH. Cepale pa3BOEHO, HHOrIA
o6pasyetcs 1Ba cepiua (prc. 40, B); B HEKOTOPLIX CJyyaAX CepA-
e otcyreteyer (pic. 40, T). HeropMaJsibHOCTIL B pa3BUTHH cepiua
BHI3BANLL HapyLUeHHeM CpacTarHs GOKOBHIX N1aCTHHOK. Kagr MBI BH-
ZeJil, TipH THNIYIOM Pa3BATHH NpaBas il JeBas GoKOBLIe TJIACTHH-
i COAMIKAITCH BIEpCaM ronoBel M, cliiBasch, 06pasyioT eJIHHBII
3auaTok cepiewiioii TPyO6kH. Ecn MPOHCNOIHT Henoilice cansme,
70 oOpasyeTcst Bypa3lesdbHoe CepAlle, eCHH JKC CIAHIR He mpolc-
XOHT, TO BO3HHKIIOT JiBe CAMOCTOfITENbHEIE CCpledHbie Tpy6ouKil,
BN e coplle COBCCM He 00pasyetcst.

Omiicaniioe CACKHOe YPOICTBO MOSBJIAETCH B TeX ciyuanX, korad
3UPOABILI B KOIl: racTpyasiliy i B Nepiion oGpasoBaiis HepBHOI
NUIACTHHAI HAH 3Ke HENoCPeICTBEHHO nepen BO3UHKHOBEIHICM 3a4aT-
Ka cepllla NOABepraioTc HeGIaronpHsATHEIM  BHCLIEM BO3JeficT-
BHSIM.
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Puc. 40, 3apoabiliK aTHAHGHOIO CTPOEHNS HA cTausax 26 v 28 {Tun36ypr, Her-
aad, 1975)

A n B—ypoau Ha crazuu 26 € HeAOpa3BHTHIMK DEPeAMMME OTRRIaMH  Teja (A — nepennufl
MoaroBoft my3mips oTcyTCTBYET, B — orcyTcTeylor ronosHOf M NEpeHCTYJIOBHIUHER  oTREAH
OCEBLIX Opralios, Pa3BHTICH TONBKO 3aMaTOK Sapuery H o oTaenos); B u
I — yponut na cTegRM 28 C HADYMEHNSMM SaKnajKk cepana (B —passaioch 1Ba 3avatka
cepana, I” —3a4aToOK Cepala OTCYTCTBYCT)

2.7. Pa3puTHe 3aponsliell OT Hayaja NYJbCalKMK cepaua
L0 BbIAYMJEHHS

VnoBuTh mepBbie COKpAallleHHst cepiua TPYIHO, TakK hak OHH OYeHb
caa6bl H OT OANOIO CONPALUCHHSI IO APYTOTO NPONOIHT MHOrO Bpe-
menit. Ho IOBOABHO CKOpPO CcOKpalleHiisi CTaHOBSITCs CILIbHee, H
cepale HaulIaeT LyJAbCHPOBATH C ONpeAeNenHEM pHTMOM. UToGbl
HabaionaTs copAuebiieHHs, HYIKHO 3apOAbIL MOJOKITL 11a 4acoBOe
CTERJIO I/ B yauledKy H B TeueHiie HeCKOJBKIIN MHHYT N0 .1ynoit
BHHMATCJBLHO CJIe1iTh 33 CePALCeM.

[epeble eBa yJOBIMbE COLpalleHsl CCpAUa y CeBpiori MosB-
JISIOTCS ellle B CAMOM KOHIC MPeAbi1yulero nepuoia, Ha craann 28,
KOTZA OHO HMeeT B VAJAHHeHHOH npsmoH TpyGouxi. ¥ JLOICKOro
oceTpa, HepecTsIlerocsi BecHOH, cepilie HauHHAeT NyJbCHPOBATh
noafinze, Ha cTaaun 29, Korna cepaeunas Tpy6ouxa yxe obpasosa-
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Jlzon & . J16p

Puc. 41. Craznn o6pasoBalMs naru6a cepaeuHoR TpyGKH (cr. 29); cTanmu, Ha ¥o-
TOpHIX KOHell XBOCTA NPHOMINKAETCH K CEpALY (c7. 30) u nocTHraer cepaua (cr. 31)
6p — BEN ¢ GpIOWHOA CTOPOHR; 20— BHA €O CTOPOREI rOJOB, ¢6 — BHA cloky (c saponuima
NpH XHSHA GLUIH CHATH 0BONOUKA); €7 — BHA €O COHKHOR CTOPOHB; X8 —EBHRL €O CTOPOHH
XBOCTE

£4.— r783; S.6.— WeJesa BEIYDJCHEH; 5.7.C.— S24ATOK OJABHUKOBOR CKIAZKM; KA.— 3auaToOK
xnoaki; 006.8.— ofoRATeNLMRS RMKA; A.— nerns, ofpasy H no-
weqHLIMH KSHANAMH; C.0f.— CETh KDOBEHOCHHIX COCYROB JKENTOYHOTO MEllKa; Xd.— XBOCT;
ocTanbhbie o603HaveHHn, KaK Ha pHC. 38
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Jico

J1a HeGOABLION H3ri6; Ha 9TOlH cTallil ero COKpalleHHA MPOICXOAAT
emle peiko M Heperyaspuo. ¥ Gesyrs H CTepJsfi nepebie cOKpatile-
Hist cepalla 06HAPYKHBAIOTCS HEMHOTO MO3IHEE, UCM y OCeTpa, Kor-
13 cepAlie 1MeeT Y€TKO BhIPAXKEHHEI u3rH6, a XBOCT YIUVIOLIEH H
JileXuT Ha 6oKy.

BmecTe ¢ HAua/JOM NYJbCAalliH CepAlla HAUKHAeTCs KpPOBOOGpa-
1lleHHe B CETIl KPOBEHOCHBIX COCYJIOB MKEJTOYHOro MeLlKa.

HexoTopHble BHAOBLIE pa3fiHyis B CTalHM Hadaqa OyJbcalliil
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cepana i KpoBooGpanicHiis o6yCOBAEHE], BCPOATHO, Pa3filyisMH B
TeMIlepaTypax, NpH KOTOPBIX MPONCXOAHMT Pa3BHTHC 3apOABILLCH
pasHbIX BHOB. 3apOJBIIH CeBpPIOTH pa3BuBaipTcs npu nHainbonee
BLICOKHX TeMNepaTypax, 9T0 J0JKHO coueTatecsi ¢ 6oabLuedt noTpe6-
HOCTBIO B KucJyiopofe. [lo-BHAnMOMY, I8 yIOB/NETBOPEeHHs1 STO# Mo-
TpeGHOCTH 3aPOALILIH CEBPIOTH NMEPeXoAsT K 60jee HHTEHCHBHBIM
¢opMaM razoobMeHa HeMHOTO paHhlUe, YeM 3apOAbILL TPeX OCTalb-
HBbIX BHIOB. ¥ 3apofpiineil 6enyru U cTepJisiil, pa3BHBaIOLIKXCS Npil
Hanbosice HH3KHX TeMNepaTypaX, KpoBooOpaiieHHe HauMHaeTCs!
HEMHOTO N03e, YeM y oceTpa.

B nepuon ot Hauanla KpoBooOpallleHHs i 0 BBUIVILIEHHS 3HAYM-
1eJIbHO H3MCHRETCH BHeluHsisi ¢opMa 3apofniiia (cpaBHuTe pHc. 41,
29 ¢6— 31 ¢6, pHc. 42, 32 c6 — 34 c6, puc. 43, 35 b’ u puc. 47).
T'onopa o6ocobaneTcst H HEMHOTO YBEJHUHBAETCS; IPH STOM 3a4aTOK
Kene3bl BBUIYIVICHHSA, pacnoflaraBLIHics Brepeld I'OJOBHOrO MO3ra
(puc. 37, 25 eosn, 25 c6), cMemaeTcs Ha €€ NHXKHIOID TMOBCPXHOCTh
(puc. 41, 29—31 c6), a cepiue, paHee PacriofloKeHHOE BriepellH ro-
JOBbl, OKasLIBAaeTCst Noj Helo. 3afHeTyJOBHIIHBIA OTAeJ H XBOCT
CHJILHO BHIPACTAIOT B [UIHHY, PACOPSIMJASIIOTCS M IIpeBpaulalTcs B
MOLUHEIH OpraH ABIKeHHs JHYHHKH. Tonbko Gproumol otnen (mxen-
TOYHBI MeIUOK) H3MeHsieTcsl MaJjio; 6Jarofaps o6uiio XeaTka OH
coxpausict 60JblIHe pa3Mepsl.

INponomkaercst passuTiie rOJOBHOTO MO3Ta M OPTaMOB 4YBCTB
(cm. Hernad, M'unsbypr, 1954). o 60kam oT nepeanero Mosra cra-
HOBRITCS  PasjinyiMbl  ABa  yraybJeHHs — o60HATebHBHE SMKH
(puc. 41, 29 zon), roTOpHIE NMpeacTaBanioT co00H NONOCTH 3a4aTKOB
00oHsTeAbHBIX MellkoB. B Tom Mecte, rie 3ayaTok raasa (raasHoit
RY3LIPb) CONPHKACAETCS C MOKPOBHBIM 3SNNTe/HeM, 06pasyercs 3a-
yaToK XpycTanuka. CnyxoBble NysbIPbKH YBeJMYMBAIOTCS, CTeHKa
HX CTAHOBHTCA TOHbLUE, H OMH HAYMHAIOT MPOCBeYHBATH uepe3 Mo-
KPOBHBIH SOHTCAHA 10 GOKaM OT MpojoaroBatoro Mosra {pHe. 42,
32 eon).

Oyerb 3aMeTHbHl H3MeHeHHsi 3aAHETYJOBHLIHOFO 5 XBOCTOBOTO
oTaenos. B npenwaymem nepuofe pasputus ofwuil 3auaTok STHX
OT/€JIOB HMCJT MaJIOUKOBHAHYI0 $opMYy H OB CHABHO mH3orHyr. Ha
MPOTSKEeHHH PaccMaTpHBAEMOTO NCPHOAA 3TH OTAEJIL! 3HAYHTEAbHO
VAJIRHAIOTCS, pacnpsaMisioTcs H ymiomaiotes. [lo mepe ynamnenns
3aJHCTYAOBHILIIOTO OTAENA YAJHHACTCA H BLIBOJIHOW NOueulibiil npo-
TOK, KOTOpbHIl OTKPHIBaeTcst B KJoaky (puc. 41, 29 ¢6) — kapmano-
obpasioe yriyGsieHHe NOKPOBHOTO SIHTeNis. 37ech Xe Mo3IHce
(yxe nocsie BLIYNJieHHs) TMPOH30/JeT NMPOPLIE AHANBLHOIO OTBep-
CTHfl; TARIM 06pa3oM, MECTO PACHOJIOMKEHNsT KJA0akH COOTBETCTBYET
Gyayuwefi rpauulle MexIy 3afHECNHHHLIM H XBOCTOBHIM OT.IeJIaMi
Tesa.

Ha crnnuoii i 6prolHoii cTOpOHaxX 3afHeTY/OBHLIMOTO OTAea [
XBOCTa 00pa3yeTcsi KOXHasi CK/JaJOYKa — IUIABUHKOBAsl OTOPOYKA,
ROTOpasi ABJISICTCS 3aYaTKOM BCeX HeMapHHX MJaBHIKOB; TOJBKO Ta
4acTh ee, KOTOpas PacroJioXcHa Ha GPIOLIHOH CTOPOHE 3afHeTYJo-
BHIIHOTO OTZe/a Briepelli KJOAKH, BIOCJIEACTBUN peayuHpvetcs.. Ha
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NPOTS2KEHHH OMHCHIBAEMOrO NEPHOA NJIaBHHKOBasf OTOpOuKa GulcT-
po pacumpsiercs (puc. 41, 29 ¢6— 31 ¢b; puc. 42, 32 ¢6 — 34 c6;
prc. 43, 35, b, ¢6; puc. 47).

IMo Mepe yJOILEHHS 3aJHETYJIOBHILHOIO H XBOCTOBOIQO OTAE/IOB
OHH Jlo}aTca Ha 6ok M, 6yAyuH mpmxaThl 060JIONKaMH K XKeaTou-
HOMY MellKy, 3arifanTcs Ha GpoluHyio cTopoHy sapoasuua. Tlpu
3TOM KOHEL, XBOCTA TOCTeNeHHO focThraeT cepaua (puc. 41, 31 6p),
ronosel (puc. 42, 32 2oa) u 3aX0AMT Ha ronosy (puc. 42, 33 2oa.
34 zon; puc. 43, 35, B, cn).

IMoJioxKeHlle KOHYHKA XBOCTa sABJIfeTCH YAOOHBIM KPHTepHeM AJst
onpeliefiekNisl CTAaAHH Pa3BHTHA B ONHCHIBAEMLIA TI€PHOM; HYXKHO
TOJBKO HMETD B BI/lY, UTO MEXK/Y 3apOfiblniaMH PasHEIX BUIOB OCeT-
POBHIX pHI6 IO STOMY TPH3HAKY HMEIOTCS HEKOTOphle pasjHuHs:
y cTepJisiAH 3a1HETYJIOBIIUHbIA OT/el BMeCTe C XBOCTOBEIM OTHOCIE-
1ebHO JAHHHee, 4eM y GelyrH, oceTpa H, 0cO6eHHO y CeBpIOrk; mo-
3TOMY CJELYeT BCEIa OTMeYaTh, O KAKOM BRIe H/ET peyb.

Yro6ul onpefesiHTb, KAKOTO YPOBHA JOCTHFACT KOHELl XBOCTA,
AOCTATOYHO TOJA0XHTH 3apojibliell NOA Jyny H ocMoTpeTs HX. Ilpu
3TOM JIerko YBHIEeTb, JOXOJHMT JIH KOMNeL XBOCTa [0 cepeaubtl Gpro-
Xa, o cepAla, Haualla roJioBkl WK 3aXOAHT Ha roJiosy (B mocsien-
HCM cJlyuae — a YPOBIiC KAKOro OT/E/12 TOJIOBH Olf HAXOAHTCA).

TouHoe oNpejescHHe MONOXKCHHIS XBOCTa Ha NO3AHNX CTAAUAX
33PO/IbIIEBOr0 PA3BHTHS MOMKET NPeICTABUTb ONpeneneniblii npak-
THUECKIH HHTEPeC, TAK KaK MO 3TOMY NpPHSHAKy MOXHO CYINTH O TOM,
HACKOJILKO 32pOALILI GIISKH K BhUTYINIEHITIO.

BbLiyIJieHIc y CeBPIOrll HaulHaeTes, KOria hodel, XBOCTa I0CTH-
raeT sajveii rpaHHllbl CAYXOBLIX NYy3BPbKOB HJI 32XOAHT HEMHOro
nanviie (puc. 43, 35, A, cn), y ocerpa u 6enyrH — KOrAa OH JOCTH-
raet met.i, 06pa3oBaHHOIl COGHPAONIIM 0 BEIHOCALIIM TOYEYRBIMIE
xauanamu (puc. 43, 35, b, cn), y cTepisifii — KOria KOHEL, XBOCTa
3aXOANT €Ile Janbule, AOXOAs A0 Hayasa coGHPAKILero noyeuHoro
kanana (puc. 43, 35, B, cn).

Cneayer, OAHAKO, HMETb B BHMAY, YTO HENOCPEACTBEHHO rniepen
BHUIYTJICHHEM OOOJIONKH CHJIBHO DACTArHBAKOTCH, M 32POALIL B HUX
HEMHOTO pacnpsiMJseTcs, Nocse YCro NOJoKeHHe KOHLA ero XBocTa
y2Ke HC MOMKET CAYKNTH IS ONPEjeeHHst CTafili pasBuThi. B He-
KOTOPHIX CJyuasiX pacTsirkBaHHe 06oN0ueK HaullHAeTcs 33710JIro Ao
Hayala BEAYNJCEHA (3To ocobelrno yacTo HabioAaercs y oceTpa).

BropuiM OGKM KPHTEPHEM JJIA Oupefe/ieHHs! CTaAlH Pa3BHTHS
3apoAplLa B ONICHBAEMbIIl NMCPHOA MONKET CJYXKHIb CTeMelb pac-
NpAMJIEHIS 3a/IHETYJOBHILHOIO 0TAeda H xpocta. ITockobky st
€ro mpuMeHelln NPIUXOANTCA BEHYTH 3apOALIL U3 060J04eK, 2TIM
KpliTepcM 6yAyT, BEPOATHO, MOJb3OBATLCH MPEHMYILECTBEHHO ANA
BCCIICAOBATENbCKHX LieNeH, B cliyyasX, Koria Heo6XoAnMo coBep-
LeHIo TouHOe onpefeneniie cTaiud. OcBo6oauTb 3apoasiul 0T 06o-
JIOYEK Ha 3THX NO3ANHX CTaAHAX 3apPOALILIEBOro PasBHTHH HECJIOMK-
[10; 3TO Hajl0 AC/AaTh MOA JIYNOH € NOMOIbIO JBYX MHILETOB €
OCTPO3ATOUEHHLIMH KOHLIAMH.
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Puc. 42. Cranun, na KoTO-
PHIX KOHEIl XBOCTA KACaeT-
cs roioBu (cr. 32), we-
MHOTO 3aXOfiHT 33 FOJIOBY
(cr. 33) m pocrAract (v
oceTpa) Havasja MpPofoAroc-
BaTOro mMosra (cr. 34)

204 — BHJL CO CTOPOHH TOJOBHS
€6 —pRR cBoxy (c sapommima
npH WHIBE GHIE CHATH ofo-
JIOYKH), 24.— INA3; cA.M— cny-
XoBoft mysHpek: 7p00.M.— Opo
RONTOBAaTHA MO3r



yil

Puc. 43. CTaAMA BEJYIJEHHS eSMERuHLIX mpeannuMnok (cr. 35) y ceepiorn (A), ocerpa (B) u crep-
aaan (B)
«ts — sia cGOKY: €72 — BUL CO CMHHHOA CTOpoHLL



Sil

Puc. 44. Yposnuene 3apo-
JHUIA  OceTpa Ha cTagHK
35 (Tunsdypr, [Hersad,
1955)

A — oTcyTCTBYIOT Tepeauuit
NPOMEKYTOUHRA MOar; 5—Gea-
TONOBHR saposemy; B — pas-
BHIACH  TOABKO  pedexTHhe
SANHETYJOBKIUHLIE H  XBoCTO-
BoR otheaw; I'—ypon ¢ He
OONHOCTBIO OTREHBIIecH ro-
JIOBOR, ACKPHBIEHHBIMH YKOPO-
NEHABLIMH 33[FETY/IOBHILAKM H
XBOCTOBBIM oTnenamu; M, E—
YKOPOYERHME SaDOAIIM € HC-
KDHENEHHKIMH XBOCTaMH
€p-Nn.—3a9aTOK IPYAHOTO DJaB-
HHKa; O€.8.— Kefesa Buuyn-
JICHHRA; M.— nedexTHhie 3anHHe
OTREIH  TONOBHOTO  Mo3ra;
OK.n.— OKOJMOCEPAENHAs  WO-
JIOCTB, A.— METNA, ofpasyeMan
COGHPRIOUIMM B BRBOAHEYM NO-
HCYREIMH KaHANAMH; €.— CCPA-
0e; £n.X.—cnoHtHol Moar; xa.—
XBOCT



Tlapa/fielbHO ¢ pasBHTHeM HEpPBIOH H Mblllleylofi clcreM 3apo-
,lbllIA €Fo MOIBHKHOCTL yBesHuuBaeTcs. EcM  yKOJIOTh  3apoabiul
HIJI0fl, TO CHauana HaGMIOAAlOTCA TOJILKO MUIIIEYHbIe MOJeprHBa-
HUsl, TOTOM B OTBET Ha pasiparkeHHe 3aPOAbILI H3THOACTCS W MpH-
TATHBAET XBOCT K JKEJTOYHOMY MeIlKy, Jajlee OH HaUMHACT JBHMIaTh
XBOCTOM BTPABO H BJIeBO H H3rHOaeT Takie IOJIOBIOf KOHell. Ecny
B 3TO BpeMsl BHHYTb €ro H3 060J04eK, TO OH «TjaBaeT Ha MecTe» —
n3ruGaeT roJioBy BNpaBo H BJIEBO, jeJlaeT MasTHHKOOGpa3HEe MBI~
JKEHUS XBOCTOM. MO He MepeMeitaeTcs, TaK KaK TsKebR KeaToY-
Hblf} MoK yAepXHpaeT ero Ha mecte. HeMroro nosixe IBukeH:s
CTAHOBSATCS GoJlee IHEPTMUHEIMHM: 3apoJibilll, OCBOGOXKIEHHHI OT
o6osiouek, nepeBanuBaetcsi ¢ 6OKy Ha GOK, HO Bce ellle HE MOXeT
IIBMHYTbCs Briepe. TOJBKO HESa[oJro /[0 BhUIYIJIEHHS 3apOARIN
crnoco6eH yxKe NMo-HACTOSIEMY N1aBaTh.

Jpurasicb BHYTpH 060JI04€K, 3apOJtIll NepeMelIlIBAET HAXOAsA-
mylocst TaM XKHAKOCTB, YTO yJy4ilaeT YC/JIOBHS AbIXaHHA. JBHKeHHA
3apOfiHIla B MEpHOJ BEUYMJIeHHsl COAefiCTBYIOT €ro BHIXOAY H3 o6o-
Nouek. EC/n HKpa OKa3bIBaeTcs B HeG/IaronpHATHLIN yCloBHsX (npy
CJIMIIKOM BBHICOKOR MJIM CJIMIIKOM HH3KOR Temmepatype HJIH Heoc-
TaTKe KHCIOPOAA), NMOJABHKHOCTL 32PONLILeH PE3KO CHHIKAeTCs.

Crpoetiue aTunuunbly 3apodbiueil 8 KoHye unkybayut. YpouiH-
BEle 3apO/KIIK YACTO He MOFYT CaMH OCBOGOAMTbCA M3 ofoJoueK;
MeHee JiedeKTHLIE BEUJIYNJIAIOTCS, HO, K@K MPaBHJO, C HEKOTOPLIM
OMNO3IaHKEM MO CPABHEHHIO C 3aPOALILIAMH HOPMAIBHOTO CTPOEHHS.
TI03TOMY K KOHLY MepHOAa BHUIYIJIEHIIA Ha JHE MHKyGauHoHHOro
annapata, Hapsily € AereHepHDYIOIMMH HEOMJIOJOTBOPENHEMH Afi-
uami (a WHOTA@ H MOTHCIOLMME 3apOHIUamMH), B 060J0UKaX 0CTa-
10TCA 3aPOJILILIE YPOAJIHBOIO CTPOEHHH.

Ecuu yc/ioBHs HHKyGaumi GnarompusiThbl, TO B XOpoluefi HKpe
MOTNafAaI0TCs JIMIIEp ¢AHHHYHBE YPO/Ibl, B HKPE IJIOXOro KayecTsa X
HuBaer Goawe (10 20—25%). Ecau ukpa moppepraetcs HebJaro-
TIPHATHLIM BO3AEHCTBHAM, NMPOIUERT YPOJJIHBLIX 3apojibliiei CHIBLHI
Bospacraer. TakK, Korfia Mbl HHKYGMPOBAJH HKPY KYPHHCKOTO OCeT-
pa IpH BHICOKOf TeMNlepaType, BpemeHaMH BhIlle 26°, Gonee 90%
3apofiLiilell UMM YeTKO BhlpaKeHHHe Ae(eKTE CTPOCHHs.

Y71o6H MO3HAKOMHTLCS € PAsHLIMM THIAMH YPOACTB, HYXHO B
KOHLE MepHo/ia BHUIYTIJIEHHs B3sTh 3apojiuiitiefl, ocTaBlukxcs B 0Go-
JIOYKaX, H PACCMOTPETL HMX, CHSB NpeJBAPHTEALHO 0GOJOUKH. Mt
yBHIHM YPONOB pasinuuoro crpoeHus. Ilopofi npuXxoaMTes: YAMB-
JIATBLCSA TOMY, YTO 3apoAkIM ¢ r1y6ouaiiiiMe HapylIeHHsSIMH He 10~
rH6aloT A0 KoHLA HHKYGaunH; MEXALy TeM, €CJH BLIHYTh TAKHX ypo-
0B M3 060JI0YEK ¥ MOMECTHTb B BOAY, TO MHOTHE H3 HIIX TNpO#OJ-
IKAKT XNTb ellle J0Jiroe BpeMsi — JI0 TeX Mop, MOKa B KHIICUHHKe
COXpaHsAITCA 3anack XKeaTka, OctaeienHbie B 060J0YKax Ha Aue
annapata BMecTe ¢ noruGiieil MKpof, OHH BCRhOpe 3a[WIXAIOTCH H
noru6aroT.

OGHYHEIM THIIOM HApYIUeHHs pa3BHTHs, O KOTOPOM MH yXXe yIo-
MHHa/u paHblie, sBJseTcA HelOpA3BMTHe NMepeJiHlX OTARJIOB TeJa.
MozkHo nofo6paTh NOJHLIH PAJl 3apofbilliefi CO BCeMH rpaialHsiMi
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Puc, 45. CooTHoILENHE MEX1y H3MEHEHREM NPOYHOCTH o6onoqek, HaKonJieHneM dep-
MEHTA B XeJe3e BEUTYIVIEHHS H €ro BHJEJcHHEM B TNePHBHTENJIHHOBYIO JKHAKOCTh
NP PasBHTHH 3apoAmwel ocerpa (A. M. 3orny, 1953)

I — np! b Ha T€ IBHRIX B
X HX NPOYHOCTH Ha CTANMH 28, c p 2 — depmen-
TRTHBAAA Th Menesrl y BY . 3 — depMesTATHRHAA ak-

THBHOCTh NEPHBHTENHHOBOA MRIAKDCTH B TEX Ke eIRHALaX

3TOro ypoacTea. Y HaumeHee AePeKTHEIX H3 HHX TcPEAMHE OTHENH
TOJIOBHOrO MO3ra GHBAIOT TOJBKO yMeHblueHH. IIpy sHaunTenbHOM
HEIOPa3BUTHH 3THX OTIEJIOB MO3ra BMCCTO JIBYX OGOHATENBHHIX
MEIIKOB H JIBYX IJ1a3 MOXKET Pa3sBHTbCHA TOJBKO IO OAHOMY OpraHy,
pacnofnaraouiemycst LeHTpaluko. Jlalee cefyl0T 3apOANIIH, ¥ KO-
TOPHX MepefHHA OTAeJ TOJNOBH yXe MNOJHOCTEIO OTCYTCTBYET
(pHc. 44, A): HeT BN mepefHero, HM MPOMEXKYTOYHOTO MO3Td, HeT
Takke OGOHATENLHHX MEIKOB M [J1a3; roJloBa y HHX HAUHHAeTCs
€O CpeliHero WJH HenmocpeJCTBEHHO € MPOJOJIrOBATOIO MO3ra, 1o
COKaM OT KOTOPOTO JIEXaT CJYXOBHE Ny3HPLKU. ¥ APYTHX 3apOjibi-
el HeT n mpozxoarosatoro mMosra (puc. 44, 5), T. e. OTcyTcTByeT
BCSl r0.10Ba. B sTOM ciiyuae B nmepefiHeii yactu sapoanima, no Gokam
OT CNHHHOrO MO3ra U PANAOE MBIIEYHBIX CEFMEHTOB, MH HaXOAHM
NeTJIH NOyeyHEIX NpoTokoB. MHorfa y 3apoamiwell oTcyTcTByer H
THIepeAHETYJIOBHIBIA OTAE/: OT XKEeJNTOYHOrO MEIIKa OTXOISAT TOJBKO
ZeeKTHbIE SaHETYNOBHUIHKIA OTAEN U XBOCT (pHc. 44, B). ¥ 6oub-
'HHCTBA YPOJIOB TAKOLO THNA XBOCT GHIBAET YKOPOYEH H IICKPHBJIEH,
. MHOIHX OTCYTCTBYET CepiLe,
3apOoABILH € HeNlOPA3BUTHLIMH MEPe/IHKMH OTCNAMH TeNa AeaaloT
CYNOPOXHHEE IBHKEHUS XBOCTOM, HO, KaK NMPaBHJIO, HOPMAIbHO nJa-
BaTh HE MOrYT. 3apojkliM Ges NepefiHero OTAENA IOJIOBH M eLie
Gonee ne(erTHHC HENOJBHKHEI, 1AXe Ha YKOJ HIJIOH OHI He pearl-
PYIOT.
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Huoraa MoXHO BCTPETHTb 3apoaulnedl ¢ 6odec Hill MCHee Nosi-
HbIM Y/IBOEHHCM OCEBHIX OPraHOB; TAKHE 3&pOABILUH MOTYyT lIMeTh
IBE roJIOBH HJII JIBE€ rOJIOBH H Ba TYJOBHINHHIX OTAe]a HA OIHOM
JKeJTOYHOM MELIKE.

PacnipocTpakeHNblfi  THA  ypOiCTBa — HapylIeHHs  CTpOeHHs
cepAna, 4acTo COTMPOBOXKAAKIUHECST YKOPOUEHHEM XBOCTA H HermoJi-
HBIM 060cof1eHHeM ToJOBH. Y HEKOTOPRIX 3apoabiiief cepaue fiMeeT
BHJL NJHHHON R y3KOH TPYOOUKH, a OKOJOCepAedHas NOJOCTH CHIb-
HO paspyta (C/IeICTBHE MATONOLHUCCKOrO HaKOMJIeHis 2KHIKOCTH,
HasklBaemoro BoAaHkoi) (puc. 45, I'). ¥ npyrux cepiue pasaBoeuno
WIH 2Ke HMeeTcs ABa ceplla, Y TPeTbHX CepAle MOJHOCTHI0 OTCYT-
cyer. Takie 3apoabluH Ha €0Jiee PAHHIIX CTALUSIX PA3BUTHA GhinM
nipeacraeJentl Ha puc. 40, B, r.

BerpeyaioTesi 3apoAbIH ¢ MeHee 3HAYMTEbHLIMH HapylleHHs-
MH — YKOpOYEHHble, MCKDHBJIEHHbIE, C BOASAHKOH OKOJIOCEpAEYHOM
NOJIOCTH, BHPAKEHHOR B pasHOH CTenmeHH, @ Takxke 3apOABILIK C
pas/IHYHEIMIl H3bAHAMH B TNIABHUKOBOM OTOPOUKe.

IMpHynHa GOJMBLIMHCTBA YPOJACTB — Hapyllelusi, BO3HHKaKoIne
Ha caMbIX PaHHMX CTaIHAX, B NEpHOJ CO3PECBAlNS OOLHMTOB H OMNJO-
JOTBOPEHHS. DTH HaPYLueHlsi, B CBOK 0Yepeib, 0CYCIIOBJIHBAIOT aTH-
KFHYHOEe TeyeHHe TNPOLEeCCOB APOGJeHHsi, racTpyJsiuHi, a 3aTeM U
BCEro Moc/ieAyKliero pasputus. HckioueHusiMIL SIBJISIOTCA pa3HOro
pOfia HCKPHBJIEHHs!, KOTOpLIe MOTYT NOSIBJATLCA M Ha GoJiee NO3AHEX:
cTajusx, No-BIAHMOMY, BO MIOTHX c/lydyasX B pe3y/ipTaTe Mhllley-
HBIX napajnuel (HAacTYNawUINX TpH HeGJaronpHATIILIX  YCJIOBHAX,
B TIepBYIO OyYepe/lb NPH CIIILIKOM BBHICOKOR TeMnepaType B KOHUe
nepHoa HHKyGanHin).

2.8. Tpoao/KHTENLHOCTL NEPHOAR BRUIYIJIEHHA
W crocod ocBo6oxnenns saponhiuieii H3 o6osiouek

V pasHbIX BHAOB OCETPOBLIX pul6 (Gesyry, OceTpa, CEBPIOrH M cTep-
JififlM) 33apOABILIH OCBOGOKAAIOTCA M3 000JIOUCK HA CXOIHBIX CTaZAMAX
PasBUTHS. DTH cTaillk 0ANHAKOBH /S NAPTHH MKPHl, HHKyCHpylo-
LINXCH MPH PasvbiX TeMnepatypax B mpedeiax HepectoBbix ([ler-
nad, [rus6ypr, 1954; Hruatsesa, 19576). 3apoasiluy, NOKHAAIOLME
oGoJioukn nepeuiMi (cTaiust 35, puc. 43), HepeAKO He HMEKT eme
NHCMEHTHOrO MATHA B [J1a3aX, 3aYaTKH [PYJAMBIX IJIaBHHKOB Y HHX
GLIBAKOT €1Ba Pa3HYIIMBl HIH BOBCC Ile 3aMeTHbl, & KpoBe GecuBer-
112 HAM OKpAlueHa B XKeAToBaThil UBeT. BuaynuBlinecs nosanee, Ha
CTaAl MaccoBoro BhiynJennst (ctanus 36, puc. 45) Bceraa HMerOT
HHrMEHTHOE NIATHO B I/1a32X, YeTKO BLIPAXCHHBIC 3aYaTKH TPYAHBIX
II71ABHIIKOB H KPOBb PO30BOfi HJIM na)e KpacHOoBaTOl okpackil. B pe-
3yJpTaTe ABIDKEHIT 3apofibiielt BHYTpH 060JI0uKH dopma Gproiur
ro oTZena y HUX H3MECHSIETCH, CTAHOBHTCA 6oJiee YAJHHEHHOHN.

B nepuos BHUIYIJIEHIs 3aPOALIIE TPOAOIKAIOT pacTi B 060J104-
KaX, MOSTOMY 1A TPOTsi2KeHINH 3TOT0 TicpHoAa Hab/aaeTcs mporpec-
CHBHOE YBeJlHYeHHE Pa3Mepa BHJYIVIALWHKXCS NPEAIIYHHOK.
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Cuauaia BHUIYNASIIOTCH €IHHHYHbLIE NPCANHYIHKH (CTAAHS Bl-
NYNJEHUS eJHIRYHLIX TIPeIHYIIIOK), 3aTeM HHCJI0 TAABAIOIIHX B
nHKyGalloUHOM annapate TPCAJHYIHOK TIOCTENCHHO YBCJIHYHBAET-
€s1; MOMEHT, KOT12 B HEM YXKe lIMeeTcsi HeckOJbKO JEeCHATKOB Npefi-
JINUMHOK, MOXHO CYUMTATb HAYaJIOM nepHofa BulayrieRns. O6uluHo
nocsie 3TOro YHC/IO NMPENTHYNUHOK GBICTPO YBCJHYHBAETCHA, H HacTy-
I1aeT MaccoBOe BEIAYIJIEHHE npeaJiHuHHOK. Konllom meprozaa Beutyn-
JeHHs CICAYeT CYHTATh Bpems, KOMA2 Ha [IHe HIKY6alHOHHOTO
annapaTa, Kpome MorHfluefi HKphl, OCTAKTCA TOJNBLKO 3apOAbILIH
Y POAJIHBOT'O CTPOEHHS.

IposonxuTesbHOCTs mEPHOAA BELIYIUICHIS B PAasHBIX NAPTHSX
HKpLl H B OIHOM MapTHH NPl Pa3HOM 3arpyske HHKyGaLMOHHLIX afl-
NnapaToB MOXeT CHJbHO pasfiuuatben. Tak, y Genyrn (Mrymuosa,
1979) nepuon O BLUIYTUIEHHS eAHHIYHBIX TPEAJMYUIOK JO KOHLA
BBUTYIIJIEEHSA coctaBasieT ot 15 no0 30% uuTepeana Bpemenu oT oce-
MEHEHHS 0 Hayazja 3Toro mnepuoaa. PacrtsnyrtocTs BeUlynaenus
npeactapisner Goabuike Heyfo6cTBa [s PLHIOOBOACTBA, TNOITOMY
BaXHO 3HaTh, KAK NMPOHCXOANT Tipoliecc 0cBOGOKAEHHS 3aposiiedi
13 060/109€K H KaKHe YCJIOBIsi CNOCOOGCTBYIOT APYIKHOMY BBHIIyIJie-
HHIO NpeJJIHYHHOK.

OceoGoxete 3apoisiueii 0T 060/04€K NPOHCXOANT  CJeAyio-
wim o6pasom (3otun, 1953; Hrnatbesa, 19572). B xenese Bruiyn-
JIeH s, PACTIOJIONEHHOH Ha HHKHEl NMOBEPXHOCTH rON0BLI, 06pasyer-
cs ocoboe BerecTBo, epMeHT Bullymsienns, OHo nosBAseTcs B Me-
Jlee mnoclie Hayala NyJbCamHM CepAlla, 3aTeéM KOJHYecTBO ero
OBICTPO BO3pacTaeT BIUIOTH [0 CTAAIN, HENOCPE/ICTBEHHO NpejillecT-
Ryued BuaynieHmo (puc. 45, 2). Ha 310fi cranuu ¢epmeHt BHI-
DleJISeTCs M3 XKeJe3bl B NEPHUBHTEIJNHOBYK) KHAKOCTb, (epMeHTa-
THBH231 aRTHBHOCTb KOTOpOfi pe3ko Bo3pactaerT (puc. 45, 3),
a aKTHBHOCTDH KejJlesbl chuXaercs IlpouHoctsb sfiuesklx o6osouex ¢
NIOABJEHHEM (pepMenTa B NepHBUTETHHOBON JKHAKOCTH GLICTpO na-
naet (puc. 45, 1).

Heurasice B 0caa6.1eMHHX 060JI0YKax, 3aPOALIL Pa3pHBaeT HX.
Chaualla BhIJIC32€T €r0 roJI0Ba HJIH XBOCT, 2 3aTeM yXKe BeCh 3apo-
A Ecnu BHavane riceo6omkaaercs XBOCT, TO 32pOALINI SHEprHy-
HO JBHraeT UM H3 CTODPOIBL B CTOPOHY H TOCTENEHHU BLME3ACT 3
oGosioyek. Huoraa eMy He yaaercs cicaaTb 3TO cpasy, M TOTL@ OH
B TeyeHHe HEKOTOPOro BpeMellH NjaBaet ¢ 060J03IKaMIl, OXBATHBA-
IOIHMH TOJIOBY H XKeJTOYHGIA MewoK. EcaiH BrytienHe npoucxoaut
TOJIOBO/ BMepesl, 3aposbill ynHpaeTcs H3OCHYTHM XBOCTOM B 060-
JIOYKY H BLITAJIKHBAET YCPe3 OTBEPCTHE CHayasja roJIOBY, a 3afcM
U TYJIOBMWHBI OTAe/. TIpy 3TOM B TeX cayuasx, Koraa OTBepcTiie
B 060JIoNKaX MaJio, XKeNTOYHHH MEWOK CHABHO Ae(OpMEpYeTcs: OR
TiepeTArMBaeTcs Hanofo6blie BOCbMEPKH, a 3aTeM NpHOGpeTaeT rpy-

aBuAHy0 GopMy. OaHako, KOra 3apofibill BLICKOJL3HET HAPYKY,
PMalbHBI BHI KEJITOYHOrO Mellka GHCTPO BOCCTANABJHBAETCH.

BhizienieHe depMeHTa BhUIYIUIEMHA H MHLICYHAS AKTHBHOCTH,
HMewLlle NepBOCTCNeHHOE 3HAYECHHE A8 OCBOGOXKACHUA 3aPOALINIA
U3 ofosioyek, B GOJILLIOI CTENCHH 33BHCAT OT BHEWIHHX YCJIOBIIi.
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QHH CTHMYJIUPYIOTCH Yiy4nieHHeM YCIOBIT aspaliH, ABUKeHHeM Bo-
[IBl, TONYKaMM, HCOHTHIBaeMBIMH 3apoasiuamu (MruaTtseBa, 1958).
OueHp cyniecTBeHHO, YTO AeficTBHE CTIMYJHDYIOILKX areHTOB He
NPHBOJAHT K NPEXZeBPEeMEHHOMY BLLIYIJICHHIO, H 3apOJLILIK BCerjaa
BHIXO[AT H3 060J0YeK He paHbllle CTafll, XapaKTepHOR AJA Hadaa
nepuozia BrAymaeHns. Ilo-BuauMomy, »Kenlesa BbUTyTUieHHs! Y 3apo-
Libllllefi OCEeTPOBBIX mpHOGpeTaeT cnocoGHOCTb 'BHEpAaCKBaTh HAKOM-
JIeHHLIH GepMEHT TONLKO Ha CTPOro ONpe/leIeHHON CTaallH PasBHTH,
yeM H O6YCJIOBJIEHO MOCTOSHCTBO CTajMH BHUIYIJIEHHA Y 3THX pHO.

Ilpu orcyrcTBHM ycnoBHIE, 6aaronpHATCTBYIOIIMX BHIGpOCY dep-
MEHTa, OH BHIE/IAeTCH MeJjIeHHO, 060JOUKIE PAaCTACHBAKOTCS, H 3a-
poApill YacTHYHO pasrufaeTcs, NMpHYeM JaBJeHHE, OKA3HBaeMoe Ha
060JIOYKH €10 CBEPHYTHM KAaK MPYKHHA TeJIOM, cHHXXaeTcs. B Takux
clyuasix 3apOABILUH MOCYT Ha MHOrHE 4achl 3a/lepXHBATLCS BHYTPIU
060J/104€K. YBEJIHUEHHEe NPOJAOJKHTENLHOCTH BhUIYIJIeHHs BHI3HBAIOT
H Apyrue TpPHUKIL — HH3KOE KayeCcTBO HKPH H HeGJaronpHsTHEE
BHEIIHHE YCJIOBHS B MepHOp MHKYGallull, KOTOphie NPHBOAAT K 60.1b-
1IOMY pasHo60I0 B CTaAMSX PAasBHTHS 3apOabiiel.

ToBops 06 YC/IOBHAX APYXKHOI'O BHUIYNJIEHHS, CleyeT NOAYCpK-
HYTb, 9TO PE&XHM, obecneyHBamWMH HopMaJibHOe pasBlTHE HKphl B
TeueHHe NMOYTH Bceft MHKyGaLliM, MOXET OKa3afbcsi HeA0CTATOYHO
6naronplisiTHHIM B. ICPHOJL BLUIYTJIEHHH, KOI/la HeO6X0AHMEL CHJIbHAs
NPOYHOCTb M IHEPrHYHOE TepeMelBaHHe HKPHUHOK B IHKYOaLHOH-
HOM amnmnapare.

B yacTHOCTH, TpHMEHAEMEIE B HacToALlee BpeMA 1A HHKYyOalMH
obeckneeHHOM HKpHl annapath cHetemsl I1. C. FOmeHko He obecneun-
BaloT OCTATOYHO JIPYIKHOTO BLUIYILIEHIIS, KOTOPOE MOXET pacTsrH-
BaTbCsl Ha MHOTO yacoB. ITo-BHAHMOMY, C/ielyeT NPHMEHHTb KaKHe-TO
JIONOJIHUTE/IbHEE TipHcniocobneHns nsi 6oJee MHTEHCHBHOrO Tepe-
MELIHBAHHS MKPHl B MEpPHOA, NPe/LIecTBYLINA BRUYNJIEHHIO.

Eille MeHee 61aronpusITHH JJ15 BLLIYILIEHNS VCJIOBKSA B JOTOYHBIX
unky6atopax cucremsl M. A, Cazosa 1 E. M. Koxauckoii (Canos,
Koxanckas, 1961; Emenpsnos, Crituna, 1967). BrunynieHie B Bux
BO MHOTHX cllydasX HaunHaercs ¢ ouyeHb GOJIbLINM 3ano3faHlieM —
cTajiusl BLUIYNJIEHHS KYPHHCKOIO OCeTpa NPH ONTHMAalbHLIX Temre-
parypax (17—18°) xapakTtepusyeTcs BayanoM oOpasoBaHHA Tiepe-
MbIYKH HAPYIKHOr0 OOGOHATEIbBHOrO OTBEPCTHH, DHIMEHTHPOBAHHBIMH
I1a3aMH H TPHCYTCTBHEM 2KabepHLIX JiemecTKOB Ha XabepHLIX y-
rax (Canos, Koxanckas, 1961), 1. e. npu3snakamu, HOPMaJibHO BO3-
HHKAIOILMME He paHee yeM Ha 39 CTaiMH pa3BHTHA NPEAJIHYHHKH.
Ipy uHKY6auKH B JOTKaX BrOJHe A06pOKatecTBeHHOR IIRPhl BLUTY -
JieHIle HEpe/IKO PACTArMBaeTcs Ha JJIMTeJIbHOE BpeMs-— [0 ABYX-
Tpex cyTok (EmenbsiHop, CritiHa, 1967).

29. Xposoaorus 3apoibUEBOTO Pa3BUTHS

B nacrosiem pasfesie TIipUBOAATCA AaHHLle, MOJIyyeHHble Ha YepHo-
MOPCKO-a230BCKOM OCETpe, O MPOAOJIXKHTEJILHOCTI nepuoaoB OT OCe-
MEHEeHHH A0 HacTynJieHRnd 6oabLUIHCTBA CTaJlHl':I, BhleJIeHHBIX HaMH
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Tatmma 1
XpOHOJOFMR 32PONILILIEBOTO PAIBHTHS oceTpa

Bpems or oceMenesist

Craxis OTmmiImensine NpHagaky cTaguy
HaCH M MUBYTE! 1P|y om0 4o
Temneparype 18°
1 0 0 Slitno B MOMeHT OnVIONOTBOpEIHS
2 ~0.50 == Ceemioe nossipHOE NATHO HCUE3No; 06pasosa-
JIOCh MEPHBHTENIHIIOBOE NPOCTPANCTBO
3 ~1.40 ~32  TlHrmeHrHoe cKOMJIeHWe B aHHMAJGHOR O6Ja-
CTH DACNIO/IaraeTcs IKCUEHTPHUCCKH; 06pa3o-
BAJICA CBCTJIWIT cepn
4 2.55 3,5 Ammmanbnas ofaacrs pasfesena nepsofi Go-
po3aoi
5 3.45 4,5 AnumancHas obaacts pasnesiena Ha 4 6aacro-
Mepa
6 4.35 5,5 AniManbHas o6aacTh pasficiiena Ha 8 6aacTo-
MepoB
7 5.95 ¢,5 B anMManbHOR 06/1acTH serm 6oposam IV ge-
JIeHs
8 6.15 7,5 B autmancuok o6actH nersu Goposam V fe-
JCHHA
9 7.30 9,0 VII Zenenne; Goposnw noskocTbio pasfenstor
BErcTaTHBHYIO 06/1acTh
10 8.90 10,0 Haunnaercs oGpasosanse nosocTh ApoGJaeHHs;
" sinepime feJICHIA B aHHMAJbHOR OGAACTH elle
CHHXDOHHHIE
1 10.00 12,0 Paunan 6racryna; 6nactomepd B anuManbiof
’ 06712cTH XOPOLIO PasiHYAMH NIPH HeGOJBLIOM
Y BEJILNEINTH; NeCHHXPOHH3ALMS SAEDHIWX AeJe-
HIlll B anHMaJEnof 06JacTH
12 12.30 15,0 Tosauss Giactysnia; B aHHManpHOR 061ACTH
' OTAESBHHE KIETRH MPH HEGOJLLIOM YBeJIHue-
10 1lepasanIsMb
124 14.10 17,0 Tlepecrpoiika Knerouroro umkaa B GascTome-
" pax aHMmanbnO# OG/aCTH; MafellHe MHTOTHYG-
CKOTO HILZICKCa
13 16.15 10,5 Havano racrpynsuum; puiwe 3KBaTopa B 06-
X JiacT GyAyuwied cnHHAOR ry6u Gnactonopa o6-
Pa3oBasiack CHJILHO NHIMEHTHPOBAaHRasi MOJO-
cKa
14 17.05 90,5 Panusm racrpyna; comuuas ry6a GaacTonopa
" B BiLe Wlean A HeGOJBIIOM NPOTSKEHHH
15 29 55 27,5 Cpeansis racrpyna; aunmanbuwii MatepHan no-
. KpHBaeT 2/3 NOBEpXHOCTH 3apojiWIia; 6,1aCTO-
NOp 3aMKHYJIC B KOJbLO
16 25.00 30,0 XKearounan npobka sxauntensioro pasmepa
17 27.50 32,5 Manenbkast xeaTounas npo6ka
18 31.40 38,0 TacTpysiaums sakomvena, Gacronop iiesesusi-
. § HHF
19 32.30 30,0 PaWusin Mefipyna; Haumualor o6osHavaTbCs
q a,

MEpBHBE BaJHKH BOKDYT TOJIOBHOTO oOTAena
HEPBHOH NAACTHHKH
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Tabauua 1 (Mpolonkenne)

Bpems o1 OCEMEHEHHA
Crapun (o] IBHHE crap

qack M MMHYIBL 11DH] o
[remneparype 18° FUCTIOD

20 33.45 40,5 1lnpokas HepBHas M;aCTHHKA; HEPBHWE Balil-
KH BOKpYr TOJOBHOro OTAenad HepBHOR mna-
CTHHKH HCTKO 0603n24CiIH

21 34.4 41,7 Hauano cO/MKEeHHs HEepBHEX BanHKOB; BICp-
phie  0BO3HAYAIOTCH 3A4aTKM BHAETHTCIbHOR
CHCTEMBI

22 36.40 44,0  Toaauss Hefipyaa; Hepslible BajHKH B TYJO-

BHRIHOM OTACHE cHNMKeHB, 3a4aTKH BHICIH-
1eNBLHOH CHETEME y}lﬂ}(HH.’llle

23 37.3p 45,0  Hepnuan Tpy6ka 3avKHyJNach; WOB B obaacrH
CalsHHS HepBIBIX BaisKOB XOPOWO pasNHiHM

24 — — B nepcaHeM MO3roBoM Nysbipe 06pasoBantch
FAa3HWC BHPOCTH; B NMepejied 4acTH 3aKaa-
JIOK BHEJHTENBHOR CHCTEMB! BO3IHKIO YTOA-
WICHHE

25 — — BOKORbIE TJIACTHHKY JIOCTHLNH MEpejHero KOoH-
13 rOJIOBb], HX CY)XeHHBie KOHIH CG/HHalTCs
BIIEPE/H 3aYaTKa ¥KeJe3hl BbUIYNICHHs; obpa-
30B2N0CH yTOJLenHe B 06.4aCTH O6IEro 3auaT-
Ka 3a/IHCTYAOBHLNIOTO OTAENa H XBOCTA

26 50.00 €0,0 BoKOBHE MIACTHHKH C/HBAIOTCS, H B MECTE HX
CAHSHMS 06pa3yeTcs 3auaTOK Cepata; HavHuna-
oTcs 06ocobacuKe 3a4aTka 3aJHCTYJIOBKIIHOrO
H XBOCTOBOT'O OTACNOB

27 53.20 64,0  Cdopmupopascs 3a44TOK Cepaud, HMCIODIH
BHJ KOPOTKOM TpYOOUKH

28 57.30 9,0 3auatoK cepilla Hveer CTPOCHiHE NpAEMOR YA-
JIHHCHAOR TPYGOUKH; TYJOBHIINEE MBLITL ellle
Me OTBENAIOT HA Pa3fipazKeHHe COKpallCHHEM

29 10.00 72,0  Cepaessiast Tpy6oKa npuobpena S-06pasHbl H3-
FHO, HauHliAeT MyALCHPOBaTh, TV/IOBHUIHEC:
MULILUB Ha YKOJ OTBEYAoT NOAEPIHBAHHAMH

30 62.05 74,5 Y 3apoiniwa B 000/IONKAX KOHEW XBOCTA FpH-
GaMMkacTcs K roJOBE, 33JAHCTYNOBUUIHHA OT-
e M XBOCT WHAYaiH PacnpAMIsATLCH

31 - V 3aponnia B 060AOMKAX KOHEIl XBOCTA MpH
GaHMKAETCH K CCPALY; 3apOABIL MOXET ABH-
raTh roOJOBOIl H XBOCTOM

32 78.00 93,h ¥ 3aponnira B 060A04KaX KOHell XBocra Kaca-

CTCsi TONOB

33 Mocne yAanelns 06OA0NEK 3aNIETYJIOBHUIHEIR
OTAen H XBOCT MOANOCTBIO PacnpsiMisiorcs

34 3apoxmi, BhYTHI H3 060J0ueEK, crnocoben

MCAJICHHOMY MOCTYTNATEJILHOMY HBHIKEHNIO
35 104—10G.40 125198 DBbimmueiiic CANHHYHLX NPCAHIHHOK, nocs
yAadeHns 0GOJIOYCK 3apOAKIL enocofeH k Oni=
CTPOMY MOCTYNATEILHOMY JBHIKENHIO.
36 —4 - Maccosoc BBUTYNJICHIE; NPCAJHYHHKA clie 1l
HMeeT »xabepHlbX Llesefi Il POTOBOTO OTBED
CTHA; B IJa3y YeTKoe NHIMCHTHOC MATHO
KPOBE p030Bast
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B 3aPOALIIEEOM PA3BHTIH OCCTPOBLIX Phi6. STH /IaRHLIC BLIPaXKCHE
B Jacax H MIIHYTaX npn TeMilepatype uhkyb6awmn 18° a Takxke B uic-
se 7, (1aba. 1). [Mockoasky B 30He CPEAHEHEPCCTUBLIN TEMIlepaTyp
[POJOIAKHTEALHOCTD PA3HBIA NICPIOAOB PA3BHTHA, B TOM YlICJe I Be-
JHYHHA T, (MPOTOMKNTEALHOCTL MITOTHYECKONO IHKIA B neproa
CIHXPOHHBIX LQJICHIE NpOGJICHIA —cM. 2.4), H3MCHSETCA nponop-
unonaasho (Hetnag, Hetaag, 1960; Heraag, 19776), »1u paunbe
I03BOAIOT NPOrHO3IPOBATL BPCMSA HACTYNJICHHS [OCTENOBATENbHBIX
CTaauit pasBITHSA NPI PA3HBIX TeMnepaTypax. [lis 3TOTO HAZO ylc-
<10 Ty, COOTBETCTBYIOLLEE NPOAOKHTENLHOCTH HTEPECYIOUIEr0 Hac
NI€PHOLA, YMHOKHTDL HA BRJIUIIHY T, NP HYXHOH TeMIlepaType. 3Ha-
UEHHEC BEJTHUIHBL T, C/IAYET ONPE.ICAHTb NO KPHBOH 3aBHCHMOCTI co
OT TEMNEPaTyphl Y OCeTpa, KOTOpas NMpHBCieHa Ha puc. 26, A.

Creyer OTMETHT, UTO OTIOCHTENbHAR (BHPAKCIHAS B UNCAC To)
UPOIONKNTENLHOCTL MEPHOAOB OT OCCMEHCHNS! A0 NACTYIWICHs 110-
CACHOBATE/ILHBIX CTA LN PA3BHTHA Y CCBPIOrH COBIANAET € COOTBOT-
CTBYIOLUIMH BEIHYMHAMIN [151 OCETPA Ha NPOTSKEHIN BCETO 3aPOJLl-
LICBOr pa3BUTHA, 4 y GeIYTH — TONLKO 0 CCPEAHHEL 3TOTO NCPHOAE.
310 NO3BOMISET AaKIibie 06 OTHOCHTEALHOI IPOAOIKHTEALHOCTH paa-
HBIX IEPHOIOB PAIENTHSA ¥ OCETPA HCIOABLIOBATL AN MPOFHO3HPOBaA-
HHSL MTPOIOIXKITENLHOCTIE COOTBETCTRY IOLUIX TTEPHO/IOB B 3aPOABIILC-
BOM DasBHTHH CEBPIOrNl H B NMCPBOJi NOI0BHHE 3apO/BILIEBONO Pa3Bil-
A Geayri. Jlas 3TOro Hajio WHCAO T, NapakTCpu3yiolee npoaosi-
AHTEILHOCTB TOTO HaII HHOTO NEPHOLA PA3BHTHSA y OCETPa, YMHOMHTD
Ha BEJNHINY T, y cespiorn b Geayrk (puc. 26, 5, B) npn  uyxHOf
TeMneparype.

Heo6yomimo umets B Buiy, ut0 PasHBIC 3apoALIIUN B OfHOH nf
TOH K€ NapTin UKPbl Pa3BHBAIOTCS He BHOJHC CHIIXPOHHO: CpOKNI
N€pexona pasHblX 3apOALILICH OT O/HOH CTAHH K CeAyiolel BApLH-
py!ot B npeieaax no 10% obuielt nporomxnTeabHOCTH neproza pas-
BUTHS OT OCEMCHEHHA [0 ITUH CTaIHI;COOTBETCTBEHNO, B OHOH Npo-
6e MOKHO OHOBPEMEHHO ECTDETNTh 3apoAbliLefi Ha ABYX TlOCJ€f0-
BATEJIbNBIX CTAaAHAX passutus. [IpnBeienHble Hipke AaHHble ObIMN
ToJyyeHLl 1A «NepeAOBBIX»  3aposbllell — 1ecATKA 3aposbiLici,
HanGosee TNPOABIHYTHIX B CBOGM Pa3BuTHH (B npoGe ua 100— 200
WKPIKEOR). CHHXPOHHOCTL PA3BITHA B PA3HLIX NapTHAX HKPHl Bapbil-
PYET: B APYXKHO DasBUBAIOILHXCA NAPTHSIX HA CACAYIOLYIO CTAAINIO
NEPEXOIUT OAHOBPEMEHHO 3HAUNTEALHLI NPOLEHT 3apobiLiiefl.

HexoTopeie OTK/ONCHIA 0T CPOKOB, NPOTHO3UPYCMEIX 1O TIPHBO-
ANMBIM B HACTOALUCM Pa3neJC AaHHBIM, MOTYT OHTL OGVC/IOBJIEHD!
TEM, YTO HA CKOPOCTb PA3BHTHA NOMHMO TEMIIEPATYPHl BJHAIOT N
ApYTHE YCIOBHS Pa3BliTIif, Taklie, HANPIMED, KaK 3arpy3ka anmapa-
Ta H 1POTOYHOCTD.



3. PA3BHMTHME NPENJHYHUHOK

3.1. OcoGeHHOCTH NpefJHIHHOYHOTO NepHOAA pasBuTHe

[epnoz OT BBLIyNJEHHS 3apollbiLia [0 Hayana AKTHBHOTO (3K30TeH-
HOTO) THTaHHs OCOGH HMEET He MEHBLIYIO NpOLOJKHTENBHOCTD, Y€M
3aponsimiesoe pasputhe. CroeoGpasue STOro nepHOAa 3aKJI0YaeTCH
B CMEHE 3apOJBbILIEBLIX npucnocoGnenud u (YHKUMA Ha JeHHHTHB-
Hble. B mpoiecce TaKoi CMEHLI H3MEHAITCHA OTHOLUIEHHSI Pa3BHBAIO-
1lerocsi OpraHk3Ma co Cpesoil, 4TO CKa3hiBAETCH Ha €ro NOBEICHHA
(OTHOWIEHHH K CBeTy, Cy0CcTpary, TEHEHHIO H np.). Ha nporsKeHyu
3TOTO IepHOza (POPMHUPYETCs psifi MPH3HAKOB, IIMEIOIUX CHCTEMAaTH-
wECKOE 3HAYEHHE W XapaKTePH3YIOLIHX B3POCIBIX|PHO pasHbX BULOB:
obpasyercst (HaH He oGpasyeTcs) NOATOPJOBAS CKAANKA, BOSHHKA-
10T pasiuuksl B JVIHHE H PACNONOXKEHHH YCHKOE, NOJIOKEHHH CNHH-
HOTO NNABHWKA, CTPOEHHH pTa, HHXKHel TyGH A BEKOTOPLIX JIPYrHX
opranoe. CBoeoGpasue 3TOTO neprnoia sSBHAOCH NpPHYHHOA BHIETE-
HIIfl B Da3BHTHH OCETPOBLIX, TAK XK€, KaK 3TO 6LITO CHeNaHo ISt KO-
crHeThix pei6 (Pacc, 1941, 1946), 0coBOro Ipei1HYHHOUHOTO NEepHo-
113, KOTOpBI HAYHHAETCH € MOMEHTA BRIXOLA 3apoila H3 060a0UeK
¥ 3aBepIIACTCs NEePeXONOM NPEeTHYMHKH HA AKTHBHOE nuranue. On-
HAKO 10 CHX NOP HEKOTOpHIe HCCTENOBATeI NPOLOJIKAI0T Ha3bBAaTh
NpeAHYHHKY CBOCOIHBIM 3MOPHOHOM HJH NPOCTO JHYHHKOA, HIHO-
pHpYS TeM CaMbIM NPHHUMNHAJBHBIE OTIHYHA STOTO repHoia pasBH-
THA KaK OT 3aPONHLIEBOTO, TaK H OT JHYIHOYHOTO NePHO/IO0B.

B npeuliiNHOUHBIH NEPHON Pa3BHTHS HHTEHCHBHO HAYT Ipouec-
o GopmMooGpa3oBaHHs H K GePenHpoBLH, HTO 06ycOBJIHBAET HE
TOBKO CYUIECTBOBaHHE CnelHGHUECKHY A5 3TOro MepHoia JKH3HH
3aKOHOMEpHOCTE(l Pa3BHTHS, HO H BOSHHKHOBEHIC B HeONaronpUaT-
HBIX yCJOBHAX OCOOHIX HapyLIeHHii CTPOEHILs, XapaKTepHLIX 1A
NpeNaMyHHOK. Jl151 coBEpLIHCTBOBAHIIS GHOTEXHHKY NMOAPAalIHBaUHA
NPEATIMHUOK OUeHb BaXHO YMeTh OTIIYATL 3Ti HapyLIeHAA OT TeX,
KOTOpBIC BO3HHKAKT B 3apOALILIEBH NepHOs, H BBIACHHTD akToph
BHelBed cpelH, KOTOpLle MOTyT BEI3HBATE 06pa30BaHile ypolos, T. €.
©OKa3bBaTh TEPATOrCHHOE ACHCTBHE HA NPCAMIMITHOK, HIH naxce mnpu-
BOHTDL K HX THOEJH. DT BOMPOCH OCTPO CTOAT B HACTOAIIEE BpEMA,
MOCKOALKY NMOJAPAIHBAHHE NPEIJTHYIHOK [0 MEPEXoNa uX Ha aKTHE-
Hoe NHTaNHe SIBASETCS OAHHM W3 HauMenee pa3palbOTAHHEIX 3BEHBED)
pi6oBoaHoro npoitlecca. MimeHHO B 3TO BpeMs, 0COGEHHO B KOHILE ne-
pHOAa NPELJHUITHOYHOTO PAa3BHTHSA, HEPCARO HabJalogaeTcss 3Haul-
TeNbHBIH OTX0A MOJIOAH.

HenouuMatiie cnelidHRH NPeJHYHIOYHOTO NePHOAA PAasBHTHSA,
KaK MepHOjia HE3aBePLICHHOr0 OpraHorenesa, Ha MPOTAXCHAH KOTO-
POro 3a4aTKH MHOTHX OpPraHoB 0Gaanaior BHICOKOH YYBCTBHTENb-
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HOCTBIO K HEGNArONpHATHLIM BOSAEHCTBISAM, MPHBCIO HEKOTOPHIX
HCC/IefloBaTeiIe K OWHOOUHBIM NpeAcTasaenHaM. Hapymenus pas-
BHTHS NPEVIHYHHOK OHH OTHOCAT, Ge3 CKOJIbKO-HHOYIb CepbesHHX
AOKA3aTe/IbCTB, 33 CHET HeOJNarONpHATHBIX BHELIHHX BO3JeHCTEH Ha
HKDY B I€pHOJ eC CO3peBaHHs H HA 3apOJLILIEH B EPHON HHKY6aulH
(Canos, 1941, 1948a, 6, 1950, 1951; Canos, Koxanckas, 1961;
Emenbsanos, 1951, 1953, 1961; Koxanckas, 1980). Ha stom ocHosa-
Hilit Gbl1a MOABEPTHYTA COMHEHHIO (PAROMOYHOCTD TIPHMEHEHIs Tpo-
FPECCHBHLIX METOIOB COBPEMEHHOTO OCETPOBOLCTEA — rHIOQH3ap-
HBIX HHBCKUHH H OCeckieHBaHHs HKpH (cM. [lernad, Tuns6ypr,
1954).

4 2MM
i

Puc. 46. ATunuuHoe passuTHE opraua oGoMsHHs Y oceTpa NpH BHpalUHBAHHH Npef-~
JIHYHHOK B NpHCYTCTBHH JlaTyHHOﬁ CETKH

Jlwunuxu wepes 15 nuell mocie mepexons Ha akTHBHOE miramme: A ~— KOHTPOab, B — nnqkiKa,
PE3BEBEBIIARCA €O CTALMM BLAYOICHHS B UPHCYTCTBHH KYCOUKS JATYHROR cetku (OGORSTern-
HOE OTBEPCTHE He NeperopoKenc)

Huckycens, pasropesuasics BOKPYT 3THX BONPOCOB, noTpeGosasa
SKCNCPHMEHTAJILHEIX NICCNAOBAHNA 1/l BRISICHEHHS BOSMOMKHOCTH
BOSHHKHOBEHHs! ypOACTB B De3y/bTaTe HEOMATONPHSTHHIX BO3ZEHCT-
BHH Ha NpeilTHUIHOK. TaKoe Hecae 0BAHHe GBI NIPOBEJI€HO Ha NpH-
Mepe aHomaniit oprawa oGousmus (Lmaneraysen, 1957, 1962) —
TOTO THNA YPOUCTE, KOTOPLIK GHJ NPeIMETOM H3ydeHHs CTOPOHHH-
KOB M3JIOXEHHBIX BHLIC npelcTaBiaeknil. Buio nmokasawo, 4to Bos-
HHKHOBCHHE OTKJIOHEHHH B Da3BHTHH 3TOrO oprara (puc. 46) cpsisa-
HO HE € YCIOBMAMH HHKYOaumM, a ¢ HeGJaronpusTHHMH BO3JEHCT-
BHAMH Ha NPEAJIHYHHOK; OAHOBPEMEHHO BHIACHHJIOCH, YTO TAKHE BO3-
AeHCTBHS HAPYWAIOT Pa3BHTHE H LpyrHX OPraHoOB.

Takum o6pasom, 6ui10 YCTAHOBJIEHO, YTO B pAjie Cly4aeB HedeKT-
HOE pasBUTHE NPEIIHYHHOK MOXKCT OHITL pe3y/bTaToM HebaronpH-
ATHHIX BO37€ACTBIfI B nepHog mx noApawnBaHia. B cBA3H ¢ 3TuM
BO3HKK/IA HCOGXONMMOCTDL JETaNbHOTO H3yyeHiis HOPMAaJLHOTO pas-
BIITHA NPE/IHYHHOK PasHHIX BHIOB OCETPOBLIX PHG H BLIACHEHs
NMPIHKHH HADYUICHHA MX CTPOEHHS, @ TakKe NOCTAHOBKI ONBITOB A/
AHANH3a JeHCTBHS! 3arpPsI3HEHN BOAH H PAsMNYHBIX MaTePHAJIOB, 1IC-
TOIL3YEMLIX B BBIPOCTHHIX COOpyenusx. Hike npuBopstcs ocHos-
HBI€ Pe3yNbTAThl STHX HCC/IENOBAHMH,
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3.2, CrajuH pa3BHTHS NpPELJIHYHHOK

Onucanie cTaadil i XPOHOJOTHH NOPMaJILHOTO pasBITIA NPCAIHI-
HOK OCETPOBHIX pHIG IIMeeT GobLIoe MPAKTITHECKOE 3HAUCHIE, TaK
KaK NO3BOJSET CPABHHTb MPENYIIHOK W3 pa3HBIX NApTHii Npit pas-
HBIX YCJOBNSIX HX BHpALMBANNS, ONCHNTL X KauecTBO i MPHrol-
HOCTDL 145 AajbHefiurero passeseHns. OHO HYXKHO Takxke AJs NpoBe-
JICHHs 3KCIepHMEHTaNbLHBIX Hecnegoannh. Bes Tanoro ommicaHns
HEBO3MOKHO H CONMOCTaBJCHHE 0COOCHHOCTEl Pa3BUTHA TIPeAJIIHHOK
pasHBIX BHOB OCETPOBBIX PHIO.

OzHaKO CJeAyeT HMETh B BHIY, YTO AlaXe y NPEATNLNIIOK, N0y
YeHHBIX K3 Kbl O7HON CaMKH, BCeraa HaG110.1aeTCcs HCOHOBpEMCH:
1OCTHL MEPEXOa pa3HLIX ocobell Ha KaXivio AaHHYIO CTAHIO. Takoifi
pa3bpoc MOXeT OHiThL OGYCJOBJIEH PAIHUIAMH hak B HCXOAHLIX
CBOMCTBAX NI, TAK H B YCJOBHAX NOAPAINHBANHS; IPIYEM B Pa3HbIX
napTHAX NPeIMHYHHOK OH BBIpaXeH B pasHoit crenenin. Kpome Toro,
Y OHOBO3PACTHHX NpeJNHHIHOK, PAIBHBLIIXCA H3 HEpLI IHI3KOTO
KauecTBa HJH NONPAIIMEAEMBIX B HeOJaronpHATILIX YCI0BIAX, Ha-
Guio1aeTcs 3HAUNTEAbHAs H3MCHUNBOCTb B Pa3BITHI OTACALHEIX
NPI3HAKOB, B KPaiHHX CAYy4asax NPHBOIALLAA K BOSHIIKHOBEHINO YpO-
jo0B. O6 yBeJnueHun pasMaxa MHIHBHAYaJbHOH 3MCHUIBOCTI NPes-
JIHYHHOK OCCTPOBWX pbI6 npn HeGAarOnpHATHHIX YCIOBHSAX CPEAbI
rosopsat takke nanabic JI. B. Certunoii 0. B. Tamogeea (ChTH-
Ha, 1971a, 6; 1979; Curnna, Tumodees, 1973). Bonpoc ¢ npiiuHHax
HaGMonaeMblX YKJIOHEHI T B KaXIOM ciyyae TpebyeT CreuianHoro
aHaln3a.

Jas TOro 4TOGLI OTAYNTL H3MEHCHNA [IPN3HARUB, Jexalllie B
npenenax HOPMB HX PEarHpoOBaHHsl, OT NATOJOTIHCCKIX I3MCHeHI 1,
HeOGXOLNMO NpEex/ie BCero AaTh AOCTATOUHO NOJHOE T TOYHOE OfH=
caHiie CTa i HOpMaJLHOTO Pa3BHTIIA NPECAJIINIHOK.

IpenJHuKHOUHOE Pa3BHTHE OCETPOBBIX PBIG MOXET 6LITL NOTpas-
TlesleHO Ha Ba NEepHOia — OT BHUIYNJEHIIs IO 11a4ana aKTIBHDBIN Tbl-
XaTeLHEIX ABMXEHMA W OT HAauaja 3THX ABIDKCHIIG 10 nepexoia Ha
akTHBHOE (3K3oreHHoe) nutanne (1llvagprayses, 19558). Oast y106-
CTBA ONHCAHHS 1l H3YUYEHHS! NPEIJIHYIHOK BBIULCIEHO 10 cranuit —
craann 36—45 (UImanuraysen, 1968, 1975), xoTOpbic ABJSIOTCA
NpoZOMIKeHHCM PANA CTalRH, BbIEJRHHBX B 3apO-ILIIIEEOM pa3BH-
THII OCETPOBHIX (CM. 2. 38pOAHIIeBOE passutne). Hacte 3THX craatil
coBNAajAAeT CO CTaAHAMH pa3BUTHA MPeIJHUHHOK BOJITO-KacnH#HCKOTO
oceTpa, onucannbivi H. M. JlparoMipoBbiM (1957).

Pa3BuTHE BCEX H3YUEHHHIX OCETPOBBIX — OeJyrH, OCeTpa, CCBpIO-
I'H — OuEHb CXOZHO, UTO TIO3BOJHJIO NPH BBUAGICHINI OTAEIbHLIX CTa-
anii pa3BHTHS NPENVIHYHHOK B3SITh 33 OCHOBY NpU3HAKII, ofurne s
Beex 3THX BHIOB; MO3TOMY ONHCAHHE CTailli, AaHHOE HHXe na npi-
Mepe uepHOMOPCKO-a30BCKOTO OCeTpa (lImanbraysen, 1975), Moxer
6LITL HCNOML30BAHO U 15 ApyrHx Buaos. COOTBCTCTBYIOULIE CTAIY

pa3BNTHA MPEAINUIHOK GeayrH OBUIIN ONHCAHE! paHee (IlImanbray-
3eH, 1968).
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Paanuuna Mexay npennuunnkamu PasHbIX BHJIOB Ha CTajHH Bbi-
JAYIVICHISA OTHOCHTRABHO HeBeankn (Assenuna, 19516, Jlparomupos,
1953a, 19616); pasnuuns craHoBsiTes 6osiee BLIpaXKeHHBIMH K CTa-
AHH NCPCX0AA 1A AKTIBHOE NHTAHHE. DTHM Pas3JHUKSAM Oyllet noces-
LIEH cneunafabtblii passen.

Kaxayio craanio passutus XapaKTepH3OBaJH N0 MOphoJoTiye-
CKUM NpH3HAKaM, Da3/UIUHMEIM NPH HApPYXHOM OCMOTpe NnpeATHyYKH-
KH, & TAKKE N0 HEKOTOPHIM (QYHKUHOHAABHLIM TOKA3ATeIsM, Ipn
S5TOM IHTEPBAJ MEXAY INOC/e0BATeJLHLIMH CTANHAMH GLu u3épan
A0CTATOUNO GOMBLINM [/ TOTO, YTOGH B XapaKTePHCTHKY Ka)KJoH
H3 HIA BOUIeN XOTs Obl OAHH HOBHIA NPU3HAK, a HE OLHH TONBLKO KO-
JHHECTBECHRBIE H3MEHEHHs! NPH3HAKOB, BOSHHKUIHX Ha NpeaLAyInx
cTajansnx.

Jlanuble 06 H3MeHeHm X BHYTPEHHETO CTPOEHIISI NPELIHYHHOK Gbl-
S NOJy4eHLl € NIOMOLIBIO NPENapOBKK H OGBIYHLIX METO0B IICTON0-
THHCCKOIT 00paboTKi MaTepniada; GbLn H3YueHBl NpPeNJIHYHHKH He
TOJILKO 4epHOMOPCKO-a30BCKOTO OCETPa, HO TAKXKe BO.TO-KACHHHACKO-
r0 oceTpa, GeayrH H CeBpIOry.

Bpemenem nactynsennust xax ioi CTAlHH MBI CYHTAAH MOMEHT
dukcaunn npobel, B KoTopoit y NMPEANTHYHHOK BriepBule GbuiH OGHa-
PYMEHEL NPU3HAKH, XapaKkTCpHLIe IJsi JaHHOH CTAHH Pa3BHTHS.

Matepuan aas onmcauns Pa3BHTHS NIPEITHYHHOK 6Bl coGpaH Ha
Ilony, Ha Poroxkisckom OCeTPOBOM pHIGOBOAHOM 3aBogme. Ilpeas-
YHHOK Opajn Ha CTaauu MacCcoBOTO BRUTYIVIEHHA W3 annapatoB
IOuenko, B koTOpHIX NHKYGHpOBaNach 06eCKICEHHAs HKpa A5 npo-
H3BOJCTBEHHLIX UeJsiell, H NoApamNBagH B CTEKJSHHLIX cocynax B
1a6OPATOPHH NPH ONTHMAJBLHBIX Temneparypax. B wactaoctn, npen-
JHUHHOK 4epPHOMOPCKO-a30BCKOTO 0CETPa, NOCHYXKHBIINK MaTtepua-
JIOM AJISl PHCYHKOB CTAiMH HODMAJbLHOTO pasBHTHA, coaepxanan B
KPHCTa/IIM3aTOPAX C HeBLICOKHM CJ0EM BOLLI (OKoao 2 CM); Boly
MeHsIH exelneBHo. Cpe/Hsia TeMOepatypa BOAW 3a BpeMsl nofpa-
WNBAHHSA 3TO{t MAPTIH NPeIJIHYIHOK Gblaa 18,6°.

Mepeiigem Teneps kK onucawino [OC/IeI0BATEABHEIX CTaziii pas-
BHTHSL NpeJiyHHOK.

Cradus 36 no Hetnad T'unz6ypr (1954) — npeanuunnkn eo
BPEMs MAaCCOBOTO BHUTYNJEHIIS; POTOBOE OTBEPCTHE H xKabepHole nle-
JH He 06pa3’oBasNuCh, XKelc3a BEUYILIEHHA ele pasnnunMa (puc.
47—49).

Mpenamunnku numeror annry 9—10,5 MM (31ece u nanee yKa3a-
HBl PA3MCPLI 1O 1I3MEPEHHAM JINYIHOK, GIKCNPOBAHHBIX XKILIKOCTHIO
Bysna). Oun noBosbHO TeMmuble, TaK KaK B KieTkax 3NNAepMuca
liMceTcsl enle GOJBLIOR KOJINYECTBO MenaHHHA. ToJoBa Yy HIX Mana
OTHOCHTEJLHO TYJIOBHINA H NPHIHYTA K MACCHBHOMY OpIoLIHOMY OT-
Ieny (Tak Ha3blBaeMbIl KeNTOYHBf MELIOK) VAJIIHEHHO-AMIeBNA-
noii Gopmel. PotoBoe otBepcTHe OTcyTCTBYeT. Ha HinkHeli mosepx-
HOCTH rO710BLL BOCPEAN POTOBOIO VIJyGAeHHs €me BHAMA XKexesa
BBUIYIVICHISA. 3auaTKi YCIKOE He BLIPAMEHEL TynoBinme u xpocr
OKaiMJIeHB! NJIaBHHKOBOI CKAaiKOfl. Bepxusia i nuxuas sonactu
XBOCTOBO# NAABINKOBOK CRAAAKI PAaBHOH LIHPHHEL, T. €. XBOCT npes-
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Puc. 47. TIpef/HUHIKA OCeTpa NOCAC BWXOAA H3 0GOJIOYEK B MIEPHOS MAccoBOro Bhl-
nynachus {cr. 36)

6.1— BHBOAOR TOYCTHUR NPOTOK: 8.5.— BAYMBANHS DOKPOBHOLO SMMTENHs Ha wecre Oyay-
I{HX KaGepHBIX luenell; 2p.n.— 3AMATOK TPYAHOTO TNABHWKE; K. — KIOBBEPOR NPOTOK: X C—
MLIIEYANE CeTMERTH; Mz, n.— NMTMERTHOE DRTRO B I/13Y; /.npod.M.— HONOCTh MPOJO/TORATO-
o MO3rA; N C.— MIABBHKOBAR CKAANKA; ¥Pp.— XPYCTaNMK; ocTanbikle o6o3Baucunil, Kak Ha pHC.
11, 42



ANYHHKH Ha 3TOM CTAAHN elue NpOToHepKaNbublil. Mexly npeaHass-
1IOH U NOCTaHAIbHOH YAaCTAMH IUIABHHKOBOH CKJAIKH, KOTOpHE OT-
JiedieHbl ApYr OT Apyra HeGoJBbLIOH BHIGMKOH, HaXOANTCA 3ayaToK
KJ0aKi. B KOTOPHIi BNAaAaioT BHIBOJAHbIE NPOTOKH Npeiancuek. Ku-
uwieyHnk emle 3amknyT. [lpeanasbHasi nJaBHUKOBAs CKJAllKa HayH-
HAeTCA Ha 3alHcll MUBEPXHOCTH KEJITOYHOTO MEIWKa; 3TOT NepeH
yYACTOK CKIAAKH 3HAYHTEJILHO PACUIHPEH, HO €lle He 06pasyet
XapakTepHOro A NoCAeAYINNX cTadn# soictyna (kuis). CrinmHHas
NJ1aBHHKOBAS ChJIANKA NO HANMPaBJEHHIO K TOJOBE CYXaeTcs H CX0-
JNT Ha HET Ha ypOBHC MepeiHiX MBIIEYHBX CEerMEeHTOB. 3auaTKH
TPYAHBIX NIABHIKOB OTCYTCTBYIOT IJIH HMEIOT BHI €7Ba 3aMETHBIX
YTOMUICHIT KOKH, PACNONOXCHHBIX HEeNOCPeACTBEHHEO T03alH Ipei-
NOYER i BEPXHEH YaCTH KIOBLEPOBBIX NPOTOKOB. 3auaTKOB GpIOLIHBIX
NJIaBHHKOB €llIe HeT.

K 370l cTazgun sapepiena cerMenTamusi TYJOBIILHON MyCRyJsa-
TYPhI: HMeeTcs 0kos1o 40 MBlLIeyELIX cerMenToB. [Tepemiine cermenTa
06pasyioT GpIOUIHBIE OTPOCTKH; TeM CAMBIM NEPENYHO-CHMMETPpILY-
Has ¢popMa mnoroMos (Pemnsionckiii, 1939) Hauunaer HapywaThes
y*e Ha cTatnn BeLTyIvIeHNs. CerMenTalHa XBOCTOBOH MYCKY/1aTyphl
HemosHas (3anHAf 4aCTh ME30UEPMBl €IUE HE COTMEHTHPOBAHA).
3annnit KoHeL XOpAbl cierka sarubaetcsi Keepxy. Vimeiores napuuie
3a4aTKH YeJIOCTHOH, NOABSI3BIYHOM H NIepBofi xabepHoit Ayr. YKabep-
HBIX micaed ewe HeT. Ha mecte nepBbix nByx nap »xaGepHulX mieeii
BHAHLI GOPO3/kH. [lbIXaHHEe OCYILECTB/SETCS NOBEpPXHUCTHIO TeAa H
TOCPEACTBOM CETH COCYNOB, PAcNo;OKEHHHX B 3alHcll YacTH kKed-
TOYHOrO Melha. ITH COCYAB NOMYYA0T KPOBL U3 XBOCTOBOM H nOi-
KIILUEUIIOf BeH, 13 CETMEHTAJBHEX COCYIOB TYJIOBHIIA H GOpMHPYIO-
LIXCs! yacTeil 3aaHuX KapAliHaNbHLIX BeH. Bnepean oun ciuBatoTtes
B NapHbIe JXeJATOYHBIE BCHDLI, BNaZlalonie B cepiile PSIoM ¢ KiOBbe-
POBBIMII NpoTOKaMH. KpPOBB JKenTOBaTast.

OpraHbl uyBCTB Pa3BHTH €1a60. 3a9aTKil OGOHATENLHEX OPraHOB
OKDYT:1bl€, C OJIHIIM HaPY)XXHLIM OTBEpPCTHEM; Iva3a He NITMEHTIPO-
BaHBl, 38 HCKIIOYCHIIEM HEOOJLUIHX o6sacTefl BBICOKOH CBETOUYBCT-
BIITGIILHOCTH B HX jIOHHOH yactH (Babypnua, 1972). Ilo panHbIM
E. A. BaGypuHoH npeaiHuHHKH HYEPHOMOPCKO-a30BCKOTO OCETPa,
TO.IBKO 4TO BBIUIEALIME M3 OGOJIOYCK, OTHOCATCH K CBETY Ge3passiny-
HO; 3Ty PEARINIO OHH COXPAMSIOT B TeueHHE BCETO NpelJHUHHOYHOrO
neprioia. [To GokaM OT MpoAOAroBATOrO MO3ra, XOPOWO PAITHIHMO-
ro 6aroiaps NpO3payHOCTH MOKPOEOB, JIEXKAT CAYXOBBIE MY3LIPHAI
(3auatkn JaGHPUHTOB); NOCAELHHE HE OGHADYKHBAIOT KAKHX-THGO
NPH3HAKOB pasnesiednst Ha orneanl. CedlcMocerncopHas (Jatepan-
Hasi) CICTCMA TOJIOBBI NPEACTABJEHA NapHBIMH 3aYaTKaMH Haar/a3-
HIYHBIX, MOATA3HNYHLIX U BUCOYHMLIX JIIHHA, @ TaKXe NapHbLIMH 3a-
"aTKaMil TIOMaHANGYIApHOro KoMmJekca opraHoe ([lucaep, 1949;
Hparomupos, 1961a). Tloarsasuuunble 3ayaTKH HAUMHAIOTCA N01
CJyXOBBIMI TY3BIPbKaMH, OPH63t0T IM1asa C3afiH H OKAHYHUBAKTCA Ha
yPOBHE HIKHEru Kpasi rfas. BoJsee KOpOTKue HAAIa3HNYHEIE 3ayaT-
KH pacroJoXeHbl Ha/ Faasamil.

5 T. A. Hetnad u ap. 129






Cradun 37 — cragns, Ha KOTOPOH HauHHAIOT OTKPHIBATHCA POTO-
BOE OTBEPCTHE H MepBasi napa KabGepHbIX Luescil; HMEIOTCS yeThHe
3auaTKI IPYAHDLIX NJaBHUKOB (puc. 48).

INperanunnkn umetor anuby 10,6—11,5 MM. B nokpoBax mecra-
MH elle COXpaHsieTCsl 3MOPHOHAMNBHBIH TNMHrMeHT. 'osioBa HaunHaeT
Boinpsimasitecst. PoT npopbiBaetcs: B cpelinedi uactn. Ha minkueii cto-
POHe ro/0Bb! BepeAn PTa HAMEYAIOTCS YEThIPe OKPYIJBIX 6Yropka —
3444ThH yCHKOB, pACrnoJoxeHHble Y nepesHelf rpauiiu pra; gopma
HeJNTOUHOTO MellKa H3MEHSIeTCS: OH YAJIMHFETCs, H ero OploluHas
MOBEpPXHOCTL CTAHUBHTCS MeHee BBInykJo#. Ha ofenx cropoHax
GpIOWIHOTO OT/ENA NPOCBEYMBAIOT KODPOTKHE CKAALKH, o6pa3oBag-
LInecst B CTEHKe 324aTha MHINEBAPUTENLHOTO TPAKTA, KOTOPhie MOJ-
P233eNsII0T WMUPOKYIO €r0 YacTh Ha 1Ba OTAeNa. ST CKAAAKM Ha-
TpapiieHbl Koco (CBEpPXy BHH3 U BrepeL) H COBNANalOT C nepemHeit
TpaHHULEH COCYAMCTON CeTH, PACMOJNIOXKEHHOH Ha MeJTOYHOM MEIlLKe.,
YBeNHUILIOCh pacCTOsHIe MEXLY STOH CeThIo H KIOBbEDOBBIMH TIPO-
TOKaMil. 3TO PACCTOSIHHC NPOAOKAET YBeJHUHBATECS H 1a/ce B Te-
YeHle BCero BPeMEHH CYIECTBOBAHMS eJTOYHOrO AbIXxaHusl. 3auaT-

Puc. 48. Tlpesumuniku ocerpa (A, B, A, JX — Iluancrayses, 1975) u Genyru (B,
I, E, 3) Ha nocaenopaTeabHBX CTaguax PpasBHTHA

Bup, cboxy. LIndpu! noa pHCyRKaMH cranuf
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Puic. 48, (npononkenue)



Puc. 48. (npononxenne)
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Puc. 48. (oxonvanie)



Prc. 49. IIpeannuunke ocetpa
Ha nocyenoBaTenbHHX CcTalf-
fiIX pa3BHTHA. Bro cHEH3y.
Iindpu nox pHCYHKaMH COOT-
BETCTBYIOT NOPAAKOERIM HOME-
paM cTanui

X.7.— KIOBLEDOB LPOTOK: 7.K —
HPOMEKYTOYHAA KHUIKA; /.71.— 3a-
98TOK MHJOPHIECKOTO NPHAATKE;
n.n.x— NepeaHnA nonepeuHan Ko-
MACCYpa; n%.— newenb; €.— cepli-
ge

45



Kl TPYAHHX [J1IaBHIKOB HMEIOT BHY OTYCTANBO BbIPAXKCHHBIX CKIa10-
yek. XBOCT MO CPaBHCHHIO C 3afHCH YacTbi0 TYJOBMILA pacTer
6LicTpee H Ha 3TOll H MOCJeNyIOLINX CTAaJHAX Pa3sBHTHA CTAHOBHTCH
OTHOCHTEJIbHO Bce AJinHHee. [lepeinnit Kollell mpeanasbHoOii yacTH
MJIABHHKOBOH CKJAJKH HayHHaeT 06pa3oBbIBATb BBHICTYI -— KILIb.
B 3agHelt yacTH TyJ0BHLLA MbillleYyHble CEMMEHTH HAaUHHAIOT paspac-
TaTbCH Briepes H KHH3Y; B NepegHHX cerMeHTaX 3TO pa3pacTaHHe Xo-
powo BuipaxeHo. OTkphiTa Neppasi xKabepHast Wedb. B cayxoBom
nysHpbKe HaMeuaeTcsl pazjelieHHe Ha oTnean. CTaHOBATCH pasiiH-
YHMLIMH KOPOTKHE 3aYaTKH 60KOBOH JIHHHH ceHcMOCeHCOpHOH CHCTe-
MHl TYJIOBHILA.

Cradus 38— cragns NosiplieHNns 3a4aTKOB »abCPHLIX JIEMeCTKOB
onepkyasipHoil xabpLl I JenccThOB Ha nepBoil kaGepHoil ayre
(puc. 48, 49).

Mpeaguyunku umetor ganny 11,6—12 mm. Ha Bepxwcii nosepx-
HOCTH TOJIOBbl MOXKIIO YBHeTb MPOCBCYIBAIOLLNE CKBO3b NOKPOBHBI
SMHTENHH eARHHYHLIE MeJKHe elle JI0BOJbHO 6GJefHblc MeJaHOUHTHI.
Takue e MCAAHOUHTL 0GHAPYKHBAIOTCSA HA CIHHHOHA CTOpOHe HCp-
BbIX TYJIOBHIUHBIX MBILIEYHBIX CETMEHTOB, a TaKXe Ha MbILIeUHbIX
cermMeHTax H I1aBHHKOBOH CKJajke B o6JacTH 6yayiiero CNHHHOIO
naaBuuka. BPOWHOK oTxen ynJaouleH ¢ GokoB H cHuly. Ckaanka,
nogpasfesiollas 3a4aToK MIILEeBAPITebHON CHCTEMB! Ha MKeJynoy-
HBI} ¥ KHIUGYHBIH OTAebl, AOCTHraeT cepeAHHb! OOKOBOF MoBepxHO-
CTH npepdHuYnHKH. XBOCT CJlerKa H30THYT KBepXy. YBeJHUYHAach BHI-
COTa MBIEYHbIX cerMeHTOB. MIX cnHHHBbIE OTPOCTKH B 06J1aCTH CIUH-
HOTO TJIABHIKA 06pA3YIOT XOPOLIO pasiHYHMble 3aYaTKH MYCRYJIbUBIX
noyek. Bpiowkble OTPOCTKH mepesHHX TYJOBILIHKX MbilIEYHbIX Cer-
MEHTOB ellie He [OCTHralOT HIDKHEro Kpasi 3auarouHoli xkabepHOfi
KpLIWKK. B o6nacTh rpyaHOro niaBHIKA OHH PAclpOCTPAHSIOTCA O
*ro ocHoBanus. Ha ypoBue 6yayumero anaibHOro NaBHERA OT Opiour-

BIX OTPOCTKOB MBILIEYHBIX CEFMEHTOB OTXOASAT €[Ba pas/NyHMEe
2UaTKH MYCKYyJbHBIX nouek. Ha 3auartounoli »xkabepHoli Kpbllike H
nepBoil xabepnol ayre nMeeTcsi N0 OJIHOMY PAZY elle KOPOTKHX 3a-
YaTKOB KabePHBIX JenecTkoB. B peayabTaTe H3MeHEHHS HalpabJe-
HHSl TOKA KPOBH B JXaGepHBIX cocylax NaunHaeTcs abepHoe Jbixa-
Hie npepiuunuok. OGousiTespHHE fIMKH caerka yamiusiorcs. Ha-
YHHaeTCs NHrMeHTAlHs pagyXHHH. Hagrnaswuynas anHasi ceficMo-
CCHCOPHOII CHCTEMB! YBEJHYHBAeTCA B AJIMHY H 3aKAHUNBACTCH HAX
ofoHsATenbHOH simkol . [MoarnasHnuHas JHAHS NPOXOANT CHAPYKH
oT GOKOBOTO YCHKA H 3aKaHYHBAETCS Y MepegHero Kpast ero ocHoBa-
Husi. BoKkoBasi JuuHs TYJOBHINA JOCTHTAeT 4—6-ro MBILIEUHLIX Cer-
MEHTOB.

Cradun 39— ctaausi, Ha KOTOPOH CKJIaAKa CTEHKH 3ayaTka MH-
eBapPHTEJLHOR CHCTEMB! DasjieqifieT €ro Ha JBa OTHella, JKeaynoy-
HBIA N KHWeyHLl (prc. 48).

[Npenavuuakn uMetoT AnuHy 12,0—13,2 mm. Ilnrmentaims nx
3HAYNTEJBHO VelUach. MesiaHounThl 60J€ee TeMHBIE B pacnpocTpa-
HEHBb! N0 BCeH MOBEPXHOCTH TYJOBHILHHX H YBOCTOBLIX MblIUEUHBLIX
cermenToB. B yraax pra o6pasyloTcs cliie MaJo BbipaXeHHble BallH-
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KH— Havajo guddepenuuposki ry6. 3auatok Bepxmeil rybbl aBy-
pasacnpubiil. [Toseasiores 3auatkn 3y6oB. Pacumpennas yacts 3a-
YaTKa NHIIEeBAPHTEAbHON CICTCMBI MOApPa3zfelieHa Ha [Ba OTAea —
XKenylounbiii M KHueunblir. Cocyancrasi ceTh JKeNTOYHOIO MeElUKa
COKpaiiaeTcs, JieBas XeJTOYHAS BeHa 3anyctesaer. C npasoit cTopo-
HH [PEAJIHYHHKE CTAHOBHTCS BHAHMbBIM KODOTKHII COellHHTEJBHO-
TKaHHBIH TS, HanpaBAeHHBIH KBEPXY OT KHIIEYHUKA M NEepeiHero
KOHIA CMHHHOIO 3aYaTKa MOAMeJNYJOYHOH XeJe3bl; Ol mepeceKaer
CaMyl0 3aJIHIOI0 YACTb MOBeDXIOCTH XKeAYJKa H YXOAHT nop 6pion-
HEIMH OTPOCTKAMFK MBILIEYHHIX CeTMEHTOB X CMHHHOMY Me3eHTEpHIO.
Bpionikble 0TPOCTRE Mepe:iHIX MBIUEYHBIX CETMEHTOB MOYTH JOCTH-
raioT HHXHEro Kpasi »abepHoii KPhIKA. I'PyaHKle NJaBHHKH yBeu-
YNBAIOTCA H HeCKOJbKO CMemaloTcsi KHH3y. [lnaBHuKoBas ckilagka
yXKe pacliHpeHa B MeCTe, Ie (JOPMHPYETC CNHHHOM 1AABHHK, H Ha-
YHHAET PACUIPATHLCH B 06JACTH aHAJEBHOIO MJAAaBHHKA It HIDKHedl J10-
NACTH XBOCTOBOTO NAapHuKa. IIpu 3TOM XBOCTORO! MABHUK OTHes-
€TCsl OT aHAJbHOMO H CHHIIOFO NJIaBHHKOB HErJyGOKIMH BbleMKAMH.
B mMectax, cooTBeTCTRYIOIMIX GYAYILHM GPIOLIHBIM 11aBIHKAM, NOS-
BHJANCH YTOJILUEHHST KOXH.

Btopasi xa6epHas LICAL OTKPLITA. 3a4YaTKH kabepHLIX Jenect-
KOB ONepKyJisipHOH noayXabpu (CHASINHX Ha 3a4aTouHoil xkabepHoil
KpHIILUKE) 1l 0epBoro psza neppo »#abpH cjerka yaJHHeHH, a Bo
BTOPOM DPfiZy nepsBod 2kabpbi OHH cClle KOPOTKNE. 3akjaibiBaercs
nepBbiil psAA JdenecTkoB BTopol xKa6ph. OBoHsTeAbHbIE IMKH Tpame-
uHeBHaHble. [TurMeRTalMa pajyXHHB! CTaHOBHTCA Gojee 3ameTHOIL.
Ilepennue KOHIB! NOATNIA3HIHYHBIX JHHHI CeHCMOCEHCOPHO CHCTEMH
[POIABHIAIOTCS Bepell I0 YPOBHS OGOHATENbHBIX OPraHoB H U3rHGa-
10TCSt HABCTpeuy Jpyr Apyry, o6pa3ys 3auaTKH HPeAYENIOCTHBIX JIH-
HHH. 32auaTkl GOKOBOH JIHHH TYJOBHIUA JOCTHI2I0T YPOBHS 3a7HEr0
Kpasi rpyAHbIX MAaBHHKOB. ITosiBasiores 3a4aTku 106aBovYHOTO paAfa
60KOBOH JHHUH.

Cradun 40 — cTagnsi NOSIBNEHHS 3aYATKOB GPIOLIHBIX MJIABHHKOB
H ft1ayana ABHXXeHHil HHXHefll yemoctH (pHc. 48, 49).

[pepanunukn HMeloT AJuHy okojo 13,0 Mm. IlurmenTamms ux
ycHauBaetcs. MeJaHouHTH 06pa3yloT PHIXJAble CKONJEHHS no Gokam
OT Cpe/lHero H MepejHed YACTH MPOJOJIrOBATOrO MO3TA, HA CIHHHOMN
CTOpOHE MePefHHX MBILIEYHLIX CerMEeHTOB, Ha rpaHillle MeXiy oce-
Boii H OpIONUIHOA MYCKynaTypoili (OKOJNO IpYAHBIX NJNABHHKOB), Ha
CNHHHOM MJaBHHKE H no BeceH GOKOBOM cTOpoHe 3anueli YacTH TyJo-
BHLIA H XBOCTa. 3auaTKH YCHKOB yannHmiHch. Haunnaer craaxu-
BaTbhCA cpellHHHOe yrayGaenne BepxHeil ryOu. CoelHHHTeNBHOTKaH-
HBIf TSK, MOAIEPXKHBAIOLIIN KHIIEYHHK, mepeMellacTes Bnepesl, Ho
JIeXKHT ellle Ha 3ajHel yacTn xeaysaka. Jlo 9TOro ypoBHSA BLITATHBA-
€TCH H CMUHHOHA 3a4aToK MOJXKeJy104HOI XKenesbl, Jexaluuil napa-
JIeIbHO KHILEYHHKY.

OcHoBaHisi TPYAHBIX [WIABHHKOB ellle He NOCTHFAIOT CEpEIHHbI
60KOBOl nOBepXHOCTH XKejynka. B nux mngdepenuupyores myc-
KyJibHble noukH. [osiBnsOTCA nepBhle NPH3HAKH PellyKLllH NepesHe-
TO KHJEBHJAHOIO BbICTYNa MpeaHasblloH NNABHIKOBON CKAAJKI, OA-
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HaKo OH ellle XOPOLIO BhipaxeH. 3auaThH OPIOWHLIX MJIABHIKOB IMe-
0T BHJ Y3RkHX NPOAOJBHBIX ckaagouck. Hixknsas nonacte XBocToBoro
nAaBHEKA NPOJOJKaeT paclHpATecA. Bprowubie OTPOCTKIL MbiLied-
HBIX CerMeHTOB 06pacTaioT GOKOBYIO MOBEPXHOCTD MKeJly/lKa 0 MoJo-
BHIIbI H COYCKAIOTCS HIDKe OCHOBAHWHH CPYIIBIX MJ2ABHIKOB.

Tpetbsi xabepHasi Llesb elle Hemoanas. )KaGepribie JenecTKH
onepKyasipHOfl noayxabpbi H NepBoTo pAfa nepBoit xabphl AoCTH-
raloT /I0 YPOBHS KIOBBEPOBA NPOTOKA. 3a4aTKH Xabeplblx JenecTKOB
BTOPOrO PSa NepBoi XKaGph! yIIHHeHH. XOPOIO pA3NHYUMb! 3a4aT-
KM xaGepHbiX JIenecTKOB NepBoro psijla BTopoi xabpu. Ha 3roit
CTaJHH HAYWHAIOTCS MepBbie ABIAATeJbHLIE JBHXKEHHS HHXKHEH Ye-
JIIOCTH.

OGonsTeabhble siMKH ellle 6ojgee yanunsiores. OT ux kpaes Ha-
YIHAIOT PACTH Be JIONACTH, MePeropaxHBalouye OTBepcTHe 06OHs-
TEeJBHOIO OpraHa; BepXHsis JOMACTb DPasBuTa cuibhee. PaxyxuHa
7123 XOpOLIO BHEJSETCS CBOeil CBETJIO-KOPHUHEBOH OkpackoH. Ye-
pea npo3paylbie NOKPOBB! MOPCBEYHBAIOT ellie Hle NO0JIHOCTBI0 060c06-
JleHHble MOAYKPYKiIble KaHnanw aabupuuTon. [lepennne Xouuwl npa-
BOH H JleBOil MpeAyesIOCTHBIX JHHH CeHCMOCEHCOPHO#H CHCTeMBl Ha
HHXKHeH MOBePXHOCTH IoJIOBLI COEIHHHJHCH H 06pasoBasi nepenHIon
nonepeulyio komuccypy. OHa pacnonoxena Ha YpoBHe 3ayaTKOB
ofonnATCAbBHbIX opranoB (puc. 49, 40). Bokosble JuHuN CeHCMOCEH-
COpHO#t CHCTeMb! TYJIOBHIILA HEMHOTO He JIOCTHIAIOT 323HeH IpaHuibl
WKeNyjlKa, NapHple 3a4aTkH 100aBOYHOIO psilla 3aKanYHBAlOTCA Haj
IPYAHBEIME MJaBHHKAMH.

Cradusn 41— crajus CMBIKaHKA Jonacreil, NeperopakHBAKUIHX
06OHSATeNLHOE OTBEPCTHE, H Haualla PHTMHYHLIX [IbIX2TeJdbHBIX ABI-
xeunit (pue. 48).

[penauunsukd HMetoT AnuHy 13—14 M. Ha KoHuax ycHkoB BH-
CTynaloT nepBble BKycoBble NMoukH. Bepxnsis ry6a B cpexHeii uactu
cyena. KopoThie GohoBbIE JIONAcTH HHMHeil Iy6Ll XOpollo BhIPa-
wenbl. Kpall nevens, mpuiexaiuuil K KHLIEYHHKY, nOApasjeseH Ha
nBe 4acTH. B npaBoii u3 HHX MPOCBEYHBAET 32YaTOK KEJNYHOro my-
3bIpA.

CoeAHHHTEIPBHOTKAHH B TsXK, HAYIIHH OT KHIUeYHHKA X COIHHO-
My Me3eHTEepHIO, MepeMecTIJICS KOepeill H JeXUT Tencpb MNonepex
XKeJyaKa, Ha ccPeiliHe PacCTOfHHA MEXKIY €ro KOHIOM H 3ajllHM
npaeM rpysHoro niaBuHka. OCHOBaHHs PY/IHBIX IJIABHHKOB pacno-
JaraloTcsl KOCO MO OTHOLIEHHIO K NMPOAOJALNON OCH TeJa H HAULHAIOT
cyxaTthes. KuacBuaubi#i BBICTYN NpcaHallbHOM NJAABHHKOBOH CKJAafl-
KH 3aMCTHO peaylnpoBaH. 3ajHfs 4acTh OPIOUIHBIX [JABHIIKOB pac-
wHpsieTcsi. XBOCT MAABHO H30THYT KBepXy. Bpiounite oTpocTkH Mbi-
LleyHBIX CErMeHTOB 06pocil Gosee MOJOBUHL GOKOBOM MOBEPXHOCTH
Tena. J)Kabepuas lenb MeXAY BTOpol H TpeTbeil xkabpoii npopsana.
O6pasosasicst BTOPO# ps/l 324aTKOB 2xa6epHEBIX JienecThOB HA BTOPNii
abpe H HaynHaeTcsi HX 06pa3oBaHie B NepBOM PRy TpeTbeil 2kKa6-
pBl. [IBIXKeHHS BHCLEpPAJbHOrO amiapaTta CTaHOBSATCS GoJjee Ciljb-
HEIMH H PHTMHUHLIMIL. JlonacTi, neperopaxHealouine HapyKHoe o6o-
HsITeJIbHOE OTBEPCTIe, CONPIKACAIOTCH, HO elile He cpaiucHul. Pany-
MiHa a3 crasna TeMHee. Ha BepxHIow 0GOHATEALHYIO JONACTL 32-
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XOANUT MepeHHH KOHey HAAIAA3HIYHLIX 3aYaTKOB CCHCMOCEHCOPHOI
cucteMbl r0A0Bbl. Ha umxnel cTopoHe pocTpyma 4eTKO BbIpaXeHO
coejlHHEHHe MNPeAYeJIOCTHLIX KaHaJoB, o6pasylouux nepeinioo no-
nepeuHyio KoMmiiceypy. Ilo Mepe BLInpsiMJIeHHs pOCTPyMa 3Ta KOMHC-
cypa nepeMelIaeTCsl KNepeil H MOYTH JOCTHrAeT YpOBHSA mepeiHero
Kpas o6oHsTeAbHBIX opraHoB. Ha »xaGepHoii Kpbilllke BHULI HH(-
(epeHIIPYIOIIHeCS YYBCTBYIOLIMEe AMKH (HeliposmiTesnabubie (oJ-
JIMKYJIH) onepryasipHOH rpynnui. BokoBast JiHuHSA JOXOAHT [0 ypOB-
Hsl CAHpaJbHOH KHWKH. Jlo6aBounblit pAil JaTepalibHOl ClCTEMbl 3a-
XOOMT 3a BePTHKAJb 3a1Heil rpaniub! rpyAHbIX naasHikos. [Tossas.
10TCS MapHbie 3a4aTKH CIIHHOTO PAga.

Cradus 42 — craans cpactauus Jionacrei, NeperopakHBaioNIKHR
000HATEAbHOE OTBEPCTHE, 1l NOABJAEHIIA 3a4aTKa NIIOPHYECKOro NpH-
JaTka Knueynuka (puc. 48, 49).

Mpepanunskn HMcior aauny 14—15 mm. [NosBasioress MeaaHo-
LHTH! HA HIDXKHEH NOBEPXHOCTH XKAGePHBLIX KPHILEK H nepefiHed ya-
ctH GpiowHoro otpesa. PoctpyM npopoixkaer BhinpamasTtbes. Ha
ryGax nosiBAsIOTCS BKycCoBble MoukH. Iletienp pasjlesiena Ha JBe J0-
au. Ot nepeaHero KoHlUA NPOMEXYTOYHOH KHLIKH C JleBOH ee CTOpo-
Hbl oOT4JeHsiercl HeGouabuiof OYropox —3ayaToOK MHJAOPHYECKOIo
OpHAATKa, XOpOLIO PasJHYUMEBIH CKBO3b elle Npo3payHbie NOKPOBH
6prouHoro oticna. CoeaHHHTENBHOTKAHHDIA TAX, fAeXallHi noBepx
JKeJy[Ka C MpaBoil CTOPOHBI, JOCTUr4aeT 3aJHer0 Kpas rpyAHOro
NA2BHHKA. 3[ech Xe pacnojoed nepegHHH KOHeIl CMIIHHOIO 3ayaT-
Ka noZXKeJlyA0YHOM Keje3nl. I'pyaHoil NJaBHHK cmycTiics 0 cepe-
JHHBI GOKOBOI! MOBCPXNOCTH MPCAJHYHHKII H NePeMeCTH:IACS Khepen.
Ero nepezunii rpaft kacaercsi xxabepHbIX JeneCcTKOB ONEPKYJAPHOMH
nosyxabpbl H NepBofi xaGpel. KuaeBUAHBIH BHICTYN NpeaHanLHOK
CKJI23KH NPOAOJIKAET CIJaXXHBaThCsA. Bplolble NAaBUHKH MEeHSIOT
cBoi0 opMy, B HX 3ajeil yacTH obpasyercs JonacTtb, XKoTopas erle
He JIOCTHraeT Kpasi MpeaHaJbHOll NJAaBHHKOBOH CRAAKI. Y OCHOBa-
HHSA GPIOLIHBIX IJIaBHHKOB AlddepeHuHPYIOTCs MYCRYJAbHbIE NOYKN.
B anajbHOM nyaBHHKE PACIUHPSETCs ero KayAajbHas uactb. Bpiom-
Hble OTPOCTKH MHILUEYHBEIX CerMeHTOB 00pacTaloT BCio GOKOBYIO no-
BEpXHOCTE Teja. IKIOBLCPOBE MPOTOKH, PpacnooXeHiuble BNEPEAH
[PYAHBIX ML12BHHKOB, CTAHOBSITCS HePa3JHYHMLI CHapy»H (OHH mpll-
KPHITh! CBEPXY CJIOeM MBI 1t XabepHbiMH Jcnectkamu). Ha Tpeth-
el xxa6epHOl Jlyre XOpPOUIO BhIpaXieHbl 3a4yaTKll KaOCpHBLIX HMTeH
nepBoro psiza. JIBH>keHHS BHCUepaJbHOrO annapaTta PHTMHYHbL

JlonacTs, neperopaXHBaIoLLlie HapyXHble O0OHATENbHbIE OTBep-
cris, cpacraiores. [Tepeinss nonepeunass KOMHCCYpa CeflCMOCCHCOP-
HOM CHCTeMHl JIeXXHT Brepelld 0GOHsTeNbHBRX opranos. Ha wmxueit
CTOpPOHE POCTPYMa HAUIHAIOT MPOCBEYHBATH 32YATKH HCHPOINHTENH-
alibHBIX (oNAHKYI0B. BoKoBasti AHIIMA TYJOBHLIA AOXOZHT JO YPOBHS
nepezueil rpaHHUK GPIOUIHOTO NJaBHAKA. [o6aBOUHLI psifl OPraHoB
60KOBO# JHHHH NPOCTHPAETCS 10 KOHUA Xenygka. 3a4aToK CIHHHO-
ro psfa opraHoB GOKOBOH JHHHH NepeceKkaeT MepejHHe MbILIEYHHE
CerMeHTH HAHCKOCh CHepellH Ha3aX H HayHHaeT 3arHbaThCsi K3afll.
Ha 3stoii craguy npesinuiHKy oce/laloT Ha AHO.
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Cradus 43 — craans NosiBIEHHS 3aYaTKOB BTOPHUHBLIX JIENCCTKOB
B nepBoitl kabpe; Gpioulnble NIaBHHKH NOCTUraioT Kpasl mpeaHa.ib-
HOJ N12BHHKOBOH ckaaAkH (pHc. 48).

Tpeanuunky uMeioT Annny 15—16 mM. PocTpyM npHHHMaeT ro-
pH3OHTaJIbHOE nojioxerte. [Tuaopuueckufi 3aaToK HaullHaeT MOL-
pasnensitbes Ha nomu. OTKpeIBaeTCsl aHajlbHOE OTBEpCTHE. Coenn-
HHTEJbHOTKAHHbIH TS, NPUKPEMVIKIOUHE NPOMEXYTOUHYIO KHIUKY K
COIHHOMY Me3€HTEpNIo, CHApYXH YK€ He BHJEH, TaK KaK NPHKPLIT
c06M MHIII ® CMelleH nop rpyfHoil maapHuk. JlonacT TpyAHBIX
NJ12BHHKOB PaCLUKPSIOTCS.

BproinHbie NJaBHHKH HOCTHCAKOT Kpast npeananbHON NJaBHHKO-
BO# CkianKy. Kb 5TOil CKAZAKI NOJHOCTBIO pelyunposaH. B nep-
BOil Xabpe NOABIASKIOTCH 3a49aTKH BTOPHYHLIX KabepHLIX JIernect-
KOB; BO BTOPOM PSIAY OHH MEHEE BbIPAXKeHbl, YeM B NICPBOM. B tpern-
efl xabpe NONBJAIOTCA 3a4YaTKH BTOPOro psiia abepHBIX nenect-
roB. [TpopuiBaetcs ueTBepTas MalGepHasi 1eJb. JKabeprbie KpbllUkl
NPHKPLIBAIOT Nepenuii Kpai IpyIHbIX [12BHIIKOB.

Panyxuua rna3 Temnas. [lepeanss nonepeunas KOMHCCypa ceii-
CMOCEHCOPHO#i CIICTEMBI MEePEMECTHIch HA TNepelHH KOHell pocTpy-
Ma, HO elle BHiHa ¢ OpioluHol cTopoHsl. BoKoBas JHHNA ceiicMoCeH-
COpHOII CHCTEMS! TyJIOBHINE JOCTHIaeT YPOBHS 3aIHEr0 Kpas 6protu-
HOTo T.I2BHNKA, H0G2BOYHBI pAA 32KaHUHBAETCH Hal CnHpanbHOf
KHIDKOIi; CITHHHOH PSiA HA 5TOH CTaNNH yXe N30THYT H ero 33 HIH
oTpe3oK napanednes Gokopoft JmHnu. Konen sToro pfna HaxoAHTCH
Haa rpyAHbLIM NA2BHHKOM.

Cradus 44 — ctaans, Ha KoTopoii Kpas OpIOLIHbIX NJ12BHIKOB Bbl-
XOAAT 32 IPAHHIlY NpeanakLHol NAaBIHKOBOM CKIAAKH; NOABIACTCS
o6uniii 3a4aTOK CHMHHBIX XKy4ek (piic. 48).

[MpeffHYHHKH HMCIOT AJHHY 16.2—17,0 MM. 3HAUHTEIBHO YCH-
JIHJ1ACH MUCMEHTAIHS NPEAANYIHOK. MeJaHOLUMTEl PaCnpOCTPaHAIOTCH
KHE3Y H MOKPLIBAIOT NOUTI BeCh GOK NPeAIHYHHOK. B o6nactn cnnubl
Haj TPYAHHIMI IVIABHMKAMI MENaHOUEThl PaCloJIOKCHDl NATHAMH.
Ha BepaHeii OBCPXHOCTH TOIOBBI NOSIBISIOTCS 324aTKH KOCTHLIX He-
wyii. OTHOCHTENBHEI pasMep TOJOBEL YBeIHUNBAETCH BCJACACTBIE
3HauNTCNBHOrO yauinienns poctpyma. Ilpy sTOM OcHOBaHHs YCHKOB
BLIHOCATCH Blepe, @ KOHIBI YCHKOB He AOCTHTAIOT ncpeiue rpaHn-
bl pTa; onee KOPOTKIE CPELHie YCHKHISAKAHUHBAIOTCR HA 66ap1IeM
PACCTOSIHIN OT pTa, ueM Gonee AHHNLIC GOKOBLIC.

TTHNOpHYCCKHH NPHIATOK MPOAOAXNAET MONPA3ANATLCH HE 0
21 uame Beero B HeM pasnuuuMbl Tpu Aoi. IIponcxoant MaCCOBHIH
BBIGPOC MIrMEHTHEIX NpoGor. B cnimHoi NJ1aBHRKOBOH CKJalKe Mo-
ABJASETCH Y3KIH MEe3CHXIMHBIA T5K, NPOCBEYHBAONIHIL CKBO3b MO~
KpOBHBIfi 3nuTeNHH — OOLi 3a4aTOK CIMHHLIX JKyueK. SHauNTeNbilo
}BEJIMUHBAETCS BHCOTA CNHHHOIO N7aBHHKA. INepenunit Kpai npe-
ANANBLHON NAJBHIKOBOH CKAAKH PE3KO CyKeH. KoHubl OpIOLIHBIX
I2BIHKOB ONYCKAIOTCS HIDKE Kpas NpeaHallbHOM J12BHHKOBOI
cknanke. KoHell XBOCTa yTOHYaeTcsi 1l HauMHaeT n3rn6aThbcst KHH3V.
CermenTaJpllaf MyCKyJdaTypa TyJoBNLa 06pacTaer Jactb 6proumoit
NOBEPXHOCTH NPeTHYINKH.
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B o6onx psaax sxaGepHuIX JeNecTKoB BTOPOl Ka0pPbl NOSIBASIOT-
CS1 324aTKI BTOPHUHBIX JlenecTKoB. [lepeausin nonepeuras komuccypa
ceficMOCEHCOPHO# JIMHKK TEpEMCCTHAACh AOPCANBHO H HE BIAHA C
GptowiHoii cropontl. BokoBasi MHHIs ceficMOCeHCOpHOT CHCTEMB Ty-
JIOBHLIZ 32XOAHT 32 YpPOBeHb 33a7HEro Kpas OpIOIIHOro MJiaBHHKA, a
AOMOJIHITENbHBI DS He LOXOAHT IO YPOBHS HX NepeaHeil rpaHHIILL
Konen 3ayatka cnunoro psaa foCTHraeT BepTHKAAM 33[HET0 Kpas
CPYAHOTO TJIaBHHKA.

Cradua 45— ctanns mepexofa Ha akTHBHOe nutaHne. [lpennn-
UHHKA CTOCOGHA K XBaTaTeJLHLIM BIKEHHSIM DTa, HMeeT pasjelib-
Hble 3auaTkH CIHHHBIX XKydyek (Y ocerpa H ceBpiorH) (pHc. 48, 49).

Ipennmynnky umetor manny 17—18 mm. 1o cragus mepexona
Npe/UIHYMHOK Ha akTuBHOe (3K3orenHoe) mutamue. Iocae stoii cra-
AHH MPeINHYHHOK CleAyeT HasblBaTh JHYHHKaMH. [lpeaniunukn uu-
TEHCHBHO NHIMEHTHPOBaHLL. PocTpyM ewe Gojiee ynJmHseTcs, H Te-
Nepb CpefHHe YCHKH OTOABHHYTH OT PT3 Ha 3HAYHTEJILHOE PACCTOS-
Hile. BOKOBHE YCHKH HeMHOro He JOXOAST [0 MePeAHero Kpas pra.
Haunnaior npopesatcst uesocTHble M HHXHETOTOUREIE 3y6br. [pya-
Hple TN2BHIKH CMELIeHb! Ha 6pIOLIHYI0 CTOPOHY, NpeaHalbHasi MaB-
HIKOBasl CRJI/IKa elle HMEeTCsl, HO Tenepp ee LUHpHHA MEeHbLie 101-
PliHBl 2HAJIBHOIO NJIABHHKA I CIHHHOH YaCTH MJI2BHHKOBOH CKAAZAKH.
B nocaenweil ye pasnHUNMBL ME3€HXHMHBIE 32uaTKNl OTAJBHLIX
CIHIHEIX XKYyyeK. CIHHOH M a1aJbHbli NA2BHEKH He NOJHOCTBIO OT-
Aenenbl oT xXBoctoBoro. KoHen XBocTa yTOMYEH N 3arnyT KHHS3Y.
Bpownas sonacts XBOCTOBOTO MNJaBHHKA, HauaBUIAR PACIHIIPATHCK
ele Ha 39-i cTanmu, Tenepk y>Ke MHOIO LIHpPe CNHHHON ero JonacTil.
3aBepuraetcs BHGPOC NHIMEHTHHX Npo6ok. CerMcHTalbHas MYCKY-
JaTypa npaBodf K JIEBOi CTOPOH MpPEAJHYNHOK elie He COMKHYJach
Ha GpIOLIHOI NOBEPXHOCTH TYJIOBHLIA.

Bphiaransiie y HeKOTOpHIX NPEAJHUHHOK npopBaHo. Haunnaetcs
06pa3oBanye CnHpaKyaspHol abpsl. Ileperie ABe xabpw rpebe-
uaTole. [TOABIAIOTCS 3auaTKH BTOPHYHBIX KaGepHBIX JeNCCTKOB B
nepsom psny tperneil xabpel. Ha uerseproii xabpe o6pasopanuch
3auatki KabepHbIX GYropKOB NEpBOr0 psina. PaiyKHHa rnias non-
HOCTbIO MurMenTHpoBana. Ha stofi craaun, mo E. A. BaGypuwoii
(1972), nosBasieTcs npeaMeTHOE 3peHNe H HAYHHAIOT PYHKIIOHIIPO-
BaTh rJa3oiABHraTelbHble MHEIIL. BonbuHKCTBO HeilposnnTenuans-
HEIX (GONIHKYJIOR FOJNOBH OTKPBLITO. KoHel 60KOBOH ;HHHE 32XOANT
3a YPOBCHb CpeaHefi YaCTH CHHHHOrO nnaBHuka. JloGaBounsii psi
CeHCMOCEHCOPHON CIICTEMB! IOYTH AOCTHAET YPOBHSA NEpeiHero Kpas
GPIOLIHOrO NABHIKA, a CIHHHON PR 32XOAIT 32 YPOBCUL 3aIHEro
Kpasi IPYAHOro NiaBHHKA.

3.3. XpoOHOJOTHS Pa3BUTHA NPEIIHYHHOK

Jlns onpejenennsi BpeMeHH HACTYNNEHHS 0XAPAKTEPH3OBAHILIX BEI-
e CTajlii pa3BNTisl NPEAJHYHHOK Obina HCMOJB30BaHA napThsi
NPCANNYHHOK YePHOMOPCKO-230BCKOIO OCETPa, KOTOPasl Pa3BHBAIACK
B naGopatopun mpH TEMNEpaTypax, KOJAeGaBLINACH B npeiedax of
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16,8 no 19,9° {cpenss TeMnepartypa 3a BeCh NepHOA NPeAJHYIIHOY-
HOro pa3BHTH# Gblaa 18,6°).

Yro6ul fath 6e3pasMepHYI0 XapaKTepHCTIKY BpeMeHH HacTynJe-
11Msl NOCJEA0BATENLHBIX CTAAHE pa3sBHTHS, BHUHCISIN CPEHIOI TEM-
nepatypy AJsl Ka[Oro MHTEpBajia MeXAy (QHKCALUHAMH (nponoa-
JKHTEABHOCTHIO OKOJIO CYTOK), ONPELENsiIH BeINUMHY T, JUIS 3TOi
TeMnepaTypyl 1O KpHBoOH Ha pHC. 26, A K IENHIH TPOIOJIKHTE/Db-
HOCTb Pa3BNTHs Ha BEJHYHHY T,. KpoMe 70TO, BHICHHTHIBAJIH, KaKofi
6blia 66l NPOAOIKHTENBHOCTh KajKJOro HUTepBaja Mexnuy (ukca-
uHSIMH npH nocTosiyoi Temneparype 18,0°. Ilonyuennbie pankble
npencrasiensl B 7261, 2.

Ila1s1 Toro 9TOOLI HCNOJAL30BaTh NPUBELEHHbIE NaHHBIE C LEJBI0
NPOrHO3HPOBAHHS BPEMEHN HAacTyIJIEHNA TeX XKe cTafnil npn APyrHx
TeMnepaTypax, Ba:HO 3HaTh, H3MEHRIOTCHA JH NPOACKNTENBHOCTD
pa3BUTHS NPEMIHIHHOK H BeJNMHHA T, NPH DaSHLIX TeMnepatypax
POHOPLUHONAIBHO. JIJI BRISCREHHS 3TOrO BONpPOCa MNPEIHUHHOK,
NOJIYYEHHbIX H3 MKpHl NATH CaMOK GeayrH, BRIpALINBAH, HauHHas
€O CTafHH MacCOBOro BLIIYIJIEHHS, NpH PasHelX TeMneparypax Io
nepexosa HX HA 3K30reHHoe MuTanKe. OnpefleNIsiy BpeMs HactynJe-
HHA ctaauift 40 (Hauado AbIXaTesIbHbIX [BIKeHHH) n 45 (nepexon
Ha aKTHBHOE NHTaHHE), BLIUMCJAIH NPOAOJKHTEJILHOCTb HHTEpBA-
JIOB BpEMEHH MexAy YKa3aHHbIMH CT2;IHsMH H NEpecuuThlBallll ce B
wHCAE T,. Pe3yNbTaThl NpHBEAEHH! B Ta61. 3.

MoOXHO BHAETb, YTO OTHOCHTEJbHAsi MPOXOJIKHTENLHOCTb STHX
MHTEPBAJIOB OUEHb CXOjHA, TOLAA KaKk abCOJIIOTHAs!, BEIpAXKCHHAR B
eANHNUAX ACTPOHOMHYECKOTO BpPEMEeHH, Mp¥ pasHblX TeMNeparypax
CYLIeCTBEHHO pasjnuaercst. VI3 3TOro CJCAYET, YTO MPOAOJIKHTENL-
HOCTb Pa3BHTIS C M3MEHEHHEM TEMICPATyphl MEHSeTCs Nponopui-
OHaNbHO HE TOJBKO B MEPHOAB CO3PeBaHMf H 32pOALILIEBOro pas-
BHTHS, HO H B NEpPHOX NpeJHIHHOYHOTO Pa3BHTHS. ITosToMy 3Has,
yeMy P2BHZ B YHCJE To NPOAOIKHTEABIOCTD HHTEPBAJIOB OT CTALHH
MaCCOBOrO BBIYTJICHHA [0 HACTYTWIEHHS NOC/IEA0BATENbHEX craaui
Pa3BATHS NPE/VIHYIIHOK OCETPa, MOXKHO, NMOJb3YACH KpHBOii 3aBHCII-
MOCTII BeJIHUHHBI To OT TEMIEPATypHl Y 3apolsiuieii ocerpa (cM. 2.4.),
paccunTaTb BPeMs HACTYIJIEHNS STHA cTaauil NpH APYrHX TeMmmepa-
Typax B Npejejiax HepecTOBbIX.

3.4. Pa3suTHe NPENJHYHHOK B MEPHON OT BHUIYNJIEHHS
00 Hauana PATMMYHBIX ABIXaTEAbHBIX DNBHXKEHR#

Bulle GBUIH 0XapaKTepH30BaHbl OTACIbHbIE CTAAHH pasBHTHA Npe-
JIHYMHOK 1l TIPHBEACHHI A2HHbIE MO XPOHOJOrNM HACTYIJIEHHS STEX
cramiii. Tenepb Mbl PacCMOTPHM H3MEHEHHs TIPELJINYHHOK HA NPO-
THKEHMH [BYX K2ueCTBEHHO Pa3JMUYHbIX NEPHOJOB HX DA3BUTHE B
LEJIOM, M1CTI0AB3Ys CBEAeHHS 06 KX BHYTpEHHefi opraHi3auHH.
OcHoBHOI 0COGEHHOCTBIO MEPBOrO M3 3THX NEPHOAOB — OT BLI-
JyneHusl A0 Hauala PHTMHYHBIX JHXaTEJbHBIX LBHXKEHN{i — fB-
JSICTCS] MOATOTOBKZ K ACMHUTHBHOMY CHoCoOYy ABIXZHNS. B sto
BpEMS MPOICXOAAT OHYEHb CYUIECTBEHIbIE M3MEHCHNH B :xabepuoil
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Ta6mma 2

XpoHosoTHA PasBHTHA NpEeAIHYHHOK OceTPa

Houep
CrazH

Bpeusi or BWaymiesua

Jnar HPHsH2KR crafiv

CyTiH, Hack

npy 18,0° eno °

36

37

39

40

41

42

0 0

23 u 28

2¢cyT3u 63

3cyr3q 93

bdeyrdw 123

Scyr4u 153

Bcyr 3 u 181

Tpeanuunuka wa crafun Maccosoro BHUIYILAE-
nns. Pororoe otmeperve  swaGephbie wiesu
orcyTeTeyior. Eme uana xesesa Brnynsenis

TosiBastoren sawatkn  ychyop. IpopuBaercs
poroBoe orBepctHe. Haunuaercs pasgedenne
HEITOUHOrO MEIIKA Ha JKEAYAOUHHI H Kulley-
HHH OTAIeAH. YeTKO BHpameHn 3auaTki rpyA-
HHX NJIABHHKOB B BHAE HEGOJBIIHX CKIaf0YeK
KOMH. 3auatki Ja6epHHX JienecTkos OTCYTCT-
BywT. IosiBisieTcs 3a9aTOK GOKOBOR NIHHA
CeACMOCEHCOpPHOM CHCTeMK

CrauoBaTcs pasmuunMm NepBhle MENaHONHTHI.
Suronepmanbuas ckaanka, OTHE/sIoIas xKe-
JIYIOK OT KHlleunKa, Henonmas. DopMupYIOT-
CHl NepBHe MYCKYJIBHBIE NOYKH B OGIACTH CITHH-
HOrO H auasibHOro nanHvKoB. [losBastores 3a-
HaTKH kabepHHIX JienecTKOB Ha abepHOH
Kpoike H I-i xa6eprofi ayre. Bokosas Mimns
ceficMOCEHCOPHOR CHCTEMH JlOCTHTaeT YDOBHR
KIOBBbEPOBA NPOTOKA

XKenynok oraenen or kiueunnxa. O6ocobu-
JHCh CIHHHOA M aHaNbHHA naaBunky. Bokopas
JIRHHS  CefiCMOCEHCOPHOR CHCTCMBl OCTHE@er
YPOBHR 33/IHEr0 Kpas TPYAHOTO IVZBIRKA; 1O-
AB/IAeTCH A06aBOuNBA psj ceficMoceHCopHOT
CHCTeMH

Pagnunm sanatok Gprowkoro miasuuka B si-
Zie y3EHBKOR CKAAAOYKH KOwmH. Bpiowsbe or-
POCTKH MEIIEIHLIX CErMelTOs B 06AacTH rpyi-
HOTO IIABHHKA CIYCKAKOTCH HILAE ero OCHOBa-
HHsg. Moxio mabmonarh nepeme leperyasp-
HBble [BIDKEHHs! HitkHeR uemocti. Bokosas qu-
HHA CCIICMOCEHCOPHOI CHCTEMH We JoCTHraer
YPOBHA KOHUA XKeNyaKa, RoOGaBOYHBIA psA 3a-
KallYHBAETCS HAJ IPYAHLIM IIABHHKOM

Kpas o6ousitennubix JIONACTER CMBIKAIOTCSH, HO
Cllle He cpaledl. JIBHAKEHHS HIKHeR uesocTn
vactele. Boxosas snuus CefiCMOCEHCOPHOR cHi-
CTEMBl 32KAHYMBAETCS Hajl CIOHPAABHON KHIU-
KOH, ce no6GaBouHLIA PSR 33XOAMT 33 3aJHIOK
TPaHHUy IPYAHOTO MJIaBHHKA; OGpPA3syeTcs Ko-
POTKHA 33a%aTOK CIMHKOTO psina

ﬂonannercn 339aT0K TNsAJI0pHIeCKOro npuaar-
ka. Jlonactu OGOHHTEJ'II:HOI'O oprana CpatleHbl.
Boxkopas JIHHHA CCﬁCMOCeHCOpHOﬁ CHCTEMB! R0-
CTHraeTt YPOBHs ncpeaHero Kpas GplOll.lHOl'O
NJ/IaBHHKA; CITHHAOH PAA HayHHaeT narnbatncs
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Tabmvua 2 (npononmenne)

Bpewa ot B ynienus

JLnarsocTigeckye npusraky cTapm

Pocrpym npunumaer TOPH3OHTAJEHOE NONOKe-
Hue. BpIowuoll naaBuiK foctHraer Kpas mpe-
2HANBHOR Ccrafku. TTOSBARIOTCH 3auaTKH Bro-
PHYHbIX JlenccTkoB B 1-A xabpe Bokosas ju-
HHsl  CeACMOCEHCOPHO! CHCTEMBM  focTHraer
YPOBHR 3ajmero Kpasi 6piowiHoro NIEABHHKA,
NOBAROTHHIL pAA 3akaHYHBaeTCH HaJl CHpank-
HOH KHUIKOH; CIIHKHOM DSl HSOTHYT M HauHHa-
€T PacTH napanjenbuo 60KOBOH JHHHYM
Ociiosanns ycHkoB pLuocsTCS BIIepEN, H KO-
UBl WX HE JIOCTHraloT nepesmed TPaHHUK pra.
MaccoBuIfl BROPOC MHrMeHTHbX npobok. Jlona-
CTH GPWIHLIX NNABHHKOB OMYCKAIOTCH HH3Ke
Kpasl npeaHa/bhOlH ckAankd. B cnusnofi mias-
HHKOBOH CKJ2/ike MOADJAETC Me3eHXHMsian
nonocka (OCLIHA 3a43aTOK CIKHHLIX HKyyek)
Tepenusisi nonepenas KOMHCCYpa ceficMoceH-
COpHOR CHCTEMH MepeMeCTHAaCH JOpCabeo
HE BHIHA ¢ Gpromuoh CTOPOHH; GOKOBAas JiH-
HHs 3aXONUT 33 YpoBeHb 3afHero Kpast Gpiow-
HOTO IVIaBUHKa, JIONOMMHTENBHL pAf He Jio-
XOLMT J10 MepeAHed PaHHIb GPIOWHOrO miap-
UHKa

Crapus nepexona ua aktupmoe nHTanne. Bup-
HH pasfiefbHHE 3a9aTkH JKY4eK B CIMHHOR
TNAaBUMKOBOR ckaanke. Bokomas summus cefi-
CMOCEHCOPHOR CHCTEMD 3aXOAMT 3a YPOBeHB
CpPeJHeR YacTH cnsiHHOro IUIaBHHKA, N06aBoy-
HBR PSI MOWTH nOCTHraer YPOBHS! nepenuero
hpasi GpIOWHOMO TAABHHKA, CIMHHOMN paa 3a-
XOMT 33 ypopewh 3agHero xpas rpyJuoro
NNABHHKA

Homep — . & ]
CTaHH
B [l
43 Teyr 5w 213
44 8cyr 2y 238
45 Scyrd 266
TaGanua 3

NMpononxureashocts paseumug 1
BRIyNJIeHksl A0 HavaJa fLiXare
aKTHBHOE MUTaHHEe (cT. 45)

PEATHYHHOK GeayrH OT CTAajHH maccoBoro
NBHBX  NBHXEHHA {cT. 40) u nepexona Ha

Npopoasurensiocys paymmim
Howel s;;ﬂ”:: ;m;—“z“ 1o cr. 40 Ao cT. 45
Camki | noppauursatikg
VEREVIRIEAT, CYTKH, qachl THESIO Ty CYTKY, Yach UHCTO Ty

1 18,8 | = 8cyr0u 224,5
2 16,0 4 cyr 18 v 100,5 10 0 225,2
3 16,7 5 6 106,8 9 6 222,0
4 17,3 4 18 103,2 9 18 237,0
5 18,5 i 12 106,0 8 0 217,0
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nbaactu (CeBepuos, 1948; Kpsixkanosckni, 1933; Kryzanovsky,
1934; LlImancrayses, 1952, 19552, 6, B; Tumodees, 1971).

BucuepanibHelil annapar y NPEAIHUIHOK Ha NpOTSMKEHHH pac-
CMAaTpHBAEMOr0 MEPHOAA ellle 33uaToucH. Ero myckyJaTypa 3akna-
AblBaeTcs paHblue cKenera. OHa pa3sBuBacTcs CHaua.a B nepeAHAX
sxabepHbIX pyrax, a 3aTeM B nojukadepuoit oGnacti (MOABAIBUNAK
Myckynarypa). HcrounnkoMm marcpnana, h3 KoToporo 00pa3yloTcs
MBIICURBIC SMEMEHTH MOLEA3LINHON MYCKYJaTyphi, SIBAAIOTCA HE-
CKOMBKO NEPEeAHHX Nap MEIICUNBIX CCTMCHTOB, TOrA2 Kak ocTalnb-
Hasl MyCKyJaTypa Pa3BHBACTCsl 013 Me3CHXHMEL BucUCpaibHOH  06-
JIacTH.

XpsileBble 3JEMCHTH yeIIOCTHOH JIYIH 3akNalblBAlOTCsl HA 38-ii
cTanMH, OLAHOBPCMEHHO B BepxHeil If HIAHC YedIocTl; OApSIIICBC-
HHe Moxbsi3bluHON AYrH HaulHAeTCH Ha 10-it cratom. Ha nnaueii
weJIOCTH, 2 BCKOPE 11 Ha BEPXHedl, 3aKNaAbBAITCs 3AUATRE 3yGoB.
JKabpul B Hauane nepHopa Clie OTCYTCTBYIOT, Ul JHAAHNC NPOROT-
3aeT OCyLIeCTBJATBCA NPH AOMOLLI CETIl KPUBCHOCHEIX cocy.1on
JKEJITOUHOTrO MELIKa, KOTopas pasBiBaeTcs M Haunhact by HRIUIO-
HHPOBATb 33[0JIT0 JIO BEITYINIEHHS 3aponmseit u3 vdotouck. B mo-
MCHT BBITYTIA€HHS He NPOHCXOMHT HIKAKHX MOP(OIOrHUCCKIN 113Me-
HeHHil, KOTOPHE yEa3sbiBaiu Gbl Ha nepecTpoiiky 1BXATCABHOTO an-
napata, OAHAKO HHTEHCHBHOCTD [BIXAHIS PESKO poapacract (Kop-
sxkyes, 1941), 1o-BHAMMOMY, BCJEICTBHC NOABIUIKHOCTH  HpEAJHYH-
10K, @ TaKxe GOJBLIEro COAEpMans Kuciopola B BOIC 10 cpaBHe-
HHIO C TEePHBHTEJHHOBOH MHAKOCTLIO, OKpyiKaBiuCH 32poiblil.

B nauane nepHopa Gosbluas uacTh BCHO3HO# KPOBI U3 \BOCTO-
BOil H NOAKHLIEYHOH BEH, CErMEHTAJIbHEIX COCYI0B TYIOBHINZ 11 (op-
MIHpYIOUWXCR 4acTedl 3aAHHX Kap(HHAJILHLIX BeH nonajiaer B CeTh
KPOBEHOCHBIX COCYZOB JKEJITOUHOro Mellhd. rié ona  OKNCHAAETCS.
BeHoaBas KpoBb H3 TOJOBHI H TIEpeiHeil uacTH Ty.10BNLla nocTyna-
¢T B KIOBbEPOBHI NMPOTOKIT 1l OTTY:a NpPsIMO B CEPALC. Takum obpa-
30M, B KPOBSIHOM pycJjie MPe[/INYHHKI B 3TO BPeMs Hupkyanpyer
cMelnaHHasl KpoBb.

MMocae BHUYMJEHHs] TPEAJIMYIHRIL  HPOHCIOANT nepecTpoika
KPOBEHOCHEIX COCYAOB BHCLEPANBHOIO ailapara. Vikc uepe3 He-
CKOJIbKO 9ACOB B NEPBHIX ABYX Napax »alepubiX HepCcropofox Ha-
unHaeTCR AH(b(hepeHIHpoBKa AYT 20PTH Ha NPUHOCAILNE 1 BLINOCH-
uie cocyasl 11 06pa3yIoTCs NETJH COCY AvB, BILCICICTBIN ppacralo-
e B 324aTKH KabepHbIX JIEeNeCTKOB. [Tpu 5TOM N3MCHSCTCH Ha-
npasJieHHe TOK3 KPOBH B KOMMICCYDE. CBA3EIBAIOUICH YENIOCTHYIO 11
NOABA3LIHYI0 AyTH aopTel (puc. b0); B pesyapTarc STOro 4CT0CT-
HOH COCYZ HIKE KOMHCCYpBI 3aflyCTCBAET. Tonosa, panbuie cnab-
JKABLIZACS CMCLIaHHOH KPOBBIO 113 CCPALA No 6piowHoil aopTe, Ha-
yupaeT Nojdy4arb OKHCJEHHYIO KpOBb H3 COCY.10B wadeplbX Jefic-
CTKOB, H NMPeAJIIUNHKI NepeXOAAT K MACCUBIOMY AabepHUNY JibINa-
kuto. IlocTenento npolecc o6pasoBanus )abepHBIX COCY10B pac-
NpOCTPAHAETCA HA OCTAJILHLIE AYTH mabepHOro annapara 1, Hako-
Hell, YCT2HABIKBAETCA ACQUHITHBHUC xabeproe KpoROOOpALLENTE
(Ilimanpraysen, 1952, 195506) .
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30. Hanpap:cuse Toka KPOBH (MOKa3aHO cTpesikami) B Habepunx cocyaav

MoK ceBpIoril Aa cTaausx 36+ (4), 38 (6) n 40 (B)
aopra; 2.8.—r (noabsiarunasn) Ayra aopTH;

1iccypa;  9.8.— xabGepran Lyra aopTth; M3

PHuil cocym; o -
1piol nonyxa6prs

&M K.— ruoMananty np
— Mannubynapuas nyra BOPTH, w4
I TKH COCYROB 3KAGEPHLIX JIENECTKOB; €.0.7.— 3882 THyy (o,
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Mo mepe pasBuTHsi »KabepHOr0 KpoBOOGPAIIEHHS PE3KO Manaer
3HayeHHe COTH KPOBEHOCHBIX COCYAOB JKEJNTOUNOTO MEUIKA Adsl Ibl-
XaHHsl NpeiJMyHHKH. 3TO NPOMCXOIMT BCJEACTBHE H3MEHEHHs Ha-
TPaBJICHHA TOKa KPOBH B 3afHell KapAHHalbHOH BeHe, TIpHYEM Bee
Gonpbluasi H Goablias YaCTh BEHO3HOH KPOBH ronajaer Hernocpex-
CTBEHHO B KIOBLEDOBH IPOTOKH M, COOTBETCTBEHHO, BCE MEHblIAs —
B COCYAHCTYIO CETh MKEJTOYHOrO MelKa, KOTopas HauHHaeT COKpa-
1aThCs.

W3menense HaNpaBJEHHS TOKa KPOBM B 33[HMX KapAHHAJbLHBIX
BeHaX NPOHCXOAMT MOCTENEHHO, T2K YTO B NOAKHIIEYHYIO BEHY CO-
GupaeTcsi KPOBb OT BCE MEHBIIEro YHCI2 CerMEeHTAJbHbIX COCYAOB 1,
H2KOHell, OHa COBCeM NepecTaeT Teds B 5Ty Beny. Best KpoBb U3 XBo-
CTOBO# BEHH TOCTYNAeT NpsiIMO B 3aAHHE KapAHHAJNbHLIE BEHH U OT-
TYZ2 B KIOBbEPOBH MPOTOKH, MHHYS TIOJAKHUIEUHYIO BEHY. IMoaxu-
\neunasi BeHa 3anmycTeBaer. Takum ofpaszoM, 66nbLIas YACTh BEHO3-
HOH KpOBH JINYHHKH NONajaeT B CEPALC, M Kabpbl MoJyyaioTr He-
oKHCeHHy0 KpoBb (LlIManbraysen, 19558).

B Hauaje ONHCHIBAEMOro NepHOAA 3ayaTKM Xabep MalJbl N He-
NOABIDKEL], poT OTKPHT. K Konily ero, na 40-i craann, HabnoganT-
csl MepBHe PEAKHE ABHMKCHHS HIDKHEH YeNioCTH, H poT npuobpera-
eT crnocoGHOCTE 3aKpbIBAThCA.

Bee onicaHeble M3MEHEHHsl BHCUCPAJbHOIO annapara W Kpoee-
HOCHOH CHCTeMBI CO3J2I0T MPEANOCHUTKH AJIS Tepexoja NpeasHul-
HOK K aKTHBHOMY XKaGepHOMY ALIXaHHIO, KOTOPBIH OCYUIeCTBIRETCH
B HayaJe CJenyIoLIero Neproaa pas3BHTHSA.

PaccMOTPHM H3MEHEHHs, MNPOHCXOAALUIE B NHIEE 2pHTEAbHOIl
CHCTEMC TNPEJHYHHKH (IlImanbraysex, 1968). Ha craann BeWJyD-
Jienns OHa COCTOMT M3 MHLIEBApNTENbHOH TPyOKM H 3auaTKOB ABYX
NAIEBAPUTENILHEX JKejle3 — MCYEHH H TNOLKeJyA0YHOll Kenesbi.
IMuueBapuTensyas TPyGKa Mojpasfenesa Ha ABE 4aCTH — PpacCILlis
peHHyi0 NEPEAHION, MKEeJATOYHbIH MeLIOk, M Y3Kylo 3aAHIO0. Or
3aMKHYTa: POT ellye OTCYTCTBYET H NOJOCTh FJOTKN OTACJEHZ OT 1
JIOCTH KHiueuHof TPYGKH MacCHBHOH NEPeropoakoH, Tak 4YTO Aadh.
nocie o6pasoBakusi POTOBOrO OTBEPCTHS Ha 37-if crauim coobLueiye
NHLeBaPHTELHOH TPYOKH ¢ BHEIKeil Cpejloil 3AcCh He yCTaHaBy
BacTCs; y3Kasl 3aJHSA 4aCTb MHLEBAPHTCABLION TPYOKN ele Jni
Ha NOJOCTH.

B TeucHHe ONHCLIBAEMOrO MNeploaa MNpONCXOAHT pasneier |
JKEJATOUHOTO MELIKA HA [Ba OTAEeN3, Nepeannii — KelyloK H 3ai-
HHIi—NPOMEXKYTOUHYIO KMIIKY. Pasjesenlic OCYyLIECTBIACTCH NMyTeM
BpacTAHHA KOCO HaNpaBJEHHOH CKAanKl CTEHKH AHIEBaPHTEILHOM
TpyOKH BriyOb; nepefHsisi CTEHKA STOH CKJaIKH CTaHOBHTCH HIXK-
yieil CTEHKOI! KeNyAKa, a8 3aAHAR — BEpXHell CTEHKOil NPOMEXYTOU=
HOft KwWKHE. [IpH 3TOM pa3feJeHHH ceTh KPOBEHOCHBIN COCYNOB OT-
XOOMT B 0612CTh NPOMEXKYTOYHO#H KILIKN H 4aCThb €C BBOpauNBAaCT-
csl BHYTpb. B AanbHeiilieM HeKOTOpblEe COCYAB! pelyUHPYIOTCS, APY-
rie CTAHOBATCH COCYAaMH KHIIEUHHKA.

O6ocobasiercs H (OPMHPYETCS CMMpaibHas KILIKa €O CHpaJib-
HbIM KnananoM. CJH3HCTAs BCETO KILICUMNKA NpnoGperaetr cxnan-
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4aTOE CTPOCHHEe 1 InddepeniiipyeTcs: Ha NOBCPXHOCTH HHAHHADH-
HECKHX KJeTOK, 00palleHHOH K 1oJiocTH, obpasyertcs HcuepyerHHb
a6copOupYOMMH Kpall; B CHPANBLHOH KHIIKE MEXKAY 3THMH KJeT-
KaMll [OSBJISIIOTCS] pecHUTYaTele fi GoxkasnoBHaHbie kAeTKH. Iomke-
JIYLOMHAs KEJIesa B S3TOT NEPHOA COCTOMT M3 TPEX OTHENBHBIX 3a-
4aTKOB. K KOHLY nepyofa HauHHaeT QyHKLHOHNPOBATL €e CHHHOI
3auatok. Ilevenr cramnoBuTes mBYXnonacruoii. QPopmupyeTcs Keny-
Hblil IPOTOK; B uacTH, MPHAEXKAIEH K NeYeHn, oH pacLIHpAEeTCH, fa-
Basl HAYaJIo KEJUHOMY MY3LIpIO.

Ilponecc BHYTPUKJIETOUHOrO nepeBapHBAHHS KeTKA OCETPOBBIX
PHI6 HAYHHAETCH OYEHb PaHO, €lIe B NEPHOA 332pOoJILIIIeBOr0 Pa3BH-
THA] TAK, YXKe Ha CTAAKH NO3HEH HeApYNbl KICTKH 3a4aTKOB HEPB-
MOfi CHCTEME! H OPI2HOB YYBCTB MOYTH TMOJHOCTBIO JNLICHE! $KEJTKA,
ITo mepe Mcnonb3oBaHHs KeaTKa COAEPIKALUIECH B HCM NHIMEHT-
HHe rpaHyJH BLIOpaCHBAIOTCH M3 KJACTOK. B mosiocTs MHILEBAPH-
TeJILHOM TPYOKH CKOIUICHHE IPaHys 3apoabllueBOro MUIMeHTa obpa-
3yeT MeJIaHIHOBYIO NPOGKY.

Bénbwast uacte entka notpebasercs Yie rnocsie BBUIYNJCHHSI.
Hapsiny ¢ Buytpiiietounsim NepeBapuBaKileM XKeNTKa, KoTopoe
UPOROJUKAETCs! I NocJie BHIXOAA 32poabiueii H3 06oJoyeK, pacuien-
JICHHE HKENTKA Y NMpeAINYHHKI NPOHCXOANT TAKKE B MOJOCTH MHLIe-
BapHTEJbHOH CHCTEMEL 3Ta NOJIOCTh 3aNOJHCHA neperpyKeHubMH
KEATKOM 3HTOAEPMaNbHLIME KICTKAMH, He BOWIEALIIMH B COCTZB
CTCHKH 32uaTKa MHLIeBAPHTEJbHOR cicteMmbr. Ilepesapupanne xeat-
K2 OCYWECTB/IAETCH C MOMOLUBIO BEINCCTB, CEKPETHPYEMLIX KJCTKa-
MH CTEHKH NHICBapHTE:ibHOR TPYOKM. Hakonnenne u soizcneHne
cexpera Habaionaercs: elle 10 06pa3oBalus xKedes Kenylika u fo
AnQbepenItMpOBKH HCUEPUEHHORD KPasi LINHHADHYCCKHX KJETOK KH-
weynnka. Ha rucrosormyecksx npenmapatax MoxmO NPOC/CAHTD
PaCLICIVICHHE JKEJTOYHBIX NAACTHHOK B MecTax HX KOHTaKTa Co
(CTEHKO! NHILEBAPHTEJILHOH TPYOKH ¥ 06pasoBaHHe [OMOreHHOro
Jiost xentka. Hexoropie Heeneposatenn (Bepunay6 u ap., 1971)
TaKKe HaGMIofann 3710 ABJEHNE H NpN ONHCAHWH €ro HCNOAB30BA
TEPMHH NPHCTCHIOYHOE NHLIeBapeHle, npemioxennslit A. M. Yrone-
=uM (1963). Heo6xonnmo, 0AH3KO, OTMETHTb, YTO Y NPEeAJIYITHOK

H M3MEHEHHs] HAYMNAIOTCH clue A0 00pasoBaHNsd B SHTOLEPMAJb-
BIX KJIETKAX LIETOUNOH KaeMKIl, C KOTOPO#i YrojieB CBS3LBAET STOT
pouecc. CornacHo YroJsiey, NpHCTEHOYHOE NHLEBAPEIHE CYLIECT-
BYET B T€X OTAENAX NMHIIEBAPHTENLHOrO TPAKTa, IAe HMEIOTCH yac-
THHHO THAPOJIH3OBaHNEIC NMPOAYKTH; CNENOBATENBHO, €My JIOJHKHO
NPEALIECTBOBATL NOJNOCTHOe nuuieBapexnce. o paunpm I1. A, Kop-
xyesa H JI. B. lllapkosoit (1967), nporeonntHueckne dbepmeHTH ¥
MPCANMIHHOK OCeTPa NOABJSAIOTCA B NEPBLIE CYTKN MOC]E BHIXOAA
NPEATHYNHOK K3 06OJIOUEK, T. €. yIKe Ha 5Tl CTafAlH Y HHX HMeeT-
C# MOJIOCTHOE NHuteBapeHie. B pacwennennn ¢ocdonporennos
HenTKa (COCTBJAIOUMX €T0 OCHOBHYIO Maccy) yuacrBYIOT, [0-Bll-
RHMOMY, T2KXe (PCPMEHTHI, 3aKIIUCHHBE B CAMHYX JKEATOUHBIX MJia-
CTIHKZX — NOAOGHO TOMY, k@K 3TO NPUNCXOANT Y APYIik NO3BOHOY-
HLIX MKHBOTHBIX, B TOM uHcae ambn6uii (Harris, 1946; Gross, 1952;

Deuchar, 1958).
149



Opranbl YYBCTB Y TOJBKO YTO BLIYNHBIIEHCS NPEIANUIHKH TaK-
e ewe CoBCeM Mano Ald¢epeHIHPoBaHb. 3a4aToK OOOHSTEIbHO-
IO Oprana Ha 3TOfi CTajHH Npencrasisier coboi MemoK OKpyrioi
opmBl, y KOTOPOro HOHHAs 4acTh 00pa3’oBaHa YTOJLIEHHLIM BHYT-
PEHHHM CNOEM 3nnTesns (MOBEPXHOCTHBIH CJIOH 3MHTENHS 3J€ch
yiKe aTpoHpoBaH); B KpaeBoi 30He coXpaHunuch o6a cjos snure-
misi, JTHo 0BOHSATENLHOr0 MEIIKA IMafKoe; B 0GUHATEJNLHOM SIHTe-
Jann AHGpEpCHIMPOBaHEL UyBCTBYIOLIME H ONOpHEE KaeTkn. Ofomns-
TeJIbHBIH MELIOK CBA3aH ¢ NEpPeAHHM MO3IOM KOPOTKOI BeTBLID 060-
HaTeabloro nepea. Ilonoctb Mewka (o6oHsTenbHAst sIMKa) coo6-
112eTCH € HADYiKHOH Cpefoli OKPYIJIbIM NEPBHYHBIM OOOHATENbHEIM
orBepctheM. C pocToM rosioBL B AJIHHY OGOHATENbIbIH 3aYaTOK Npu-
ofpeTaer yIHHCHHYIO (bOpMY, €ro Hapyx<HOe OTBEPCTHE CTAHOBHT-
csi oBaJbMbiM. K konuy neproaa nosiBASiCTCH KOPOTKHH 3auaTok
nepeoil Npoao/bLNoH CKNajkll, pasjieasiouleil AHO OOOHsITENbHOIC
MCILKA Ha JBa OTAeNa.

Ot xpacBoit 30HE! OOOHATCIBLHOIO OPraHa Ha CHMHHOH 1 Gprol-
HOM €ro CTOpPOHaX BO3HHKAIOT JBE JIONAcTH, KOTOPHE PacTyT HABCT-
peuy LpYr Apyry — Haualjo NeperopaxHBaHHs NEPBHYHOro OOOHsI-
TesbHoOro orepetnst ([LImanvraysen, 1962).

B raasy auddepenunpyiores: AedbHHHTHBHbIE pPelleNTOPHLIE KAeT-
KH 0 (GOPMNPVIOTCH CJION CETYATKH; OLHOBPEMEHHO DPOHCXOAHT He-
reHepanis MPOBH3OPHLIX (POTOPELENTOPHLIX KJETOK B 0OGJAcTH BH-
COKOH CBETOYYBCTBITCJILHOCTH. B KOHue mepnoaa y:Ke pasmunmbt
BCE OCHUBHHIE CJIOH CeTyaTKn (HapviKNblil SACDHbIM, HAPVKHLIH CeT-
uaTHIH, BHYTPEHHHI sIIEPHEI, BHYTPCHHII ceruaThbli, CJOi raHriH-
03HBIX KJIETUK, CJI0i HEPBHEIX BOJOKOH — CM. pHC. 55, A) H HauH-
naeTcs NHrMentamust palyxinbl. B rnasax noseasercs ryamHH
(Babypnua, 1972).

JInunn ceficMOCCHCOPHO# CHCTEMBI, KaK H y BCEX Db, 3aKaafsl-
B2IOTCH B BIAE YTOJLICHHII BHYTPEHHEro CJIOf MOKPOBHOIO 3MHTE-
aug. OHn pacTyT BMccTe ¢ 334aTKaMH COOTBETCTBYIOLIHX HEPBOB.
OcHoBHBI€ JIHHN TOJIOBLI OCETPOBHIX NPEACTABJCHLI NapHLIMH Haf-
[A23HHYABIMIE, NOAIMIA3HHYKLIME, BICOYHLIMI JIMHHSIMH, nepeaHei
1l 33THUIOYHOM MONepeyHbiMH KOMICCYPAMH H PAIOM NaPHBIX JHHKH
rnoMananbynsipHoro Komnnekca. Kpome toro, ceficmMoceHcopHasl CH-
cTe€Ma roJioBbl BKJOuaeT B ce6s OTAeNbHLlE TPYNNbl pPeLenTopoB
CANHHYHEIE PELENTOPH, a TaKKe uyBCTBYIOLHE MK (HeiiposnHTe-
NHanbHEe GONANKYJB) BTOPHYHRIX JONOJINTEIBLHLIX OPraHoB Ja-
TepaJbHOl clictemsl (JparoMupos, 1961a).

B nepBulii nepron pa3BHTHA NMpeAJMUNHOK NMOABAAIOTCH 3a4aTKH
BCEX NEPeuNCJEHHbIX KaHa/loB FOJOBLl, 2 TaKMKe NapHble 3a4aTki
60koBOIT JHHH 1l A06aBOYHOTrO P2 CEHCMOCEHCOPHOH CHCTEME
TYJZI0BHINA. 324aTKH HCHPO3MHTeNNaNbHEIX (OANHKYJIO0B B STOT Tle-
PIOA CHAPYXXH HE ONpeAeNAOTCA.

CnyxoBpe ny3sipbki AnddepeHLIPYIOTCS W K KOHIY NepBoro
[ePHOa HMEIOT YK€ HE MOJHOCTHIO cpOPMHPOBAHHBIE NONYKPYIKHbBIE
RaHasIbl.

Haunnacrest narMeHTaius MOBEPXHOCTH T2 INPCAJHYHHOK.
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3.5. Pa3sButHe npeaanunHoK
B [IEPHOJL OT HAYA1a PHTMHYHBIX BIXATENbHLIX ABHIKEHHii
70 nepexofia Ha AKTHBHOE MHTaHHe

Bropoii nepion passutust npensnyuHoR XapaKTeplisyercsi psiiiom
H3MEHEHHil, 0GecreYHBAIOLIX HX Mepexof K JeQUHHTHBHOMY cITO-
coly MuTaHHS. DTH M3MEHEeHUs| 3aTPArMBAIOT He TOJLKO TH1EBapH-
TEJbHYIO CHCTEMY, HO TaKe BHCLEpaIbHEI anmapar, npeobpaso-
BAIH5T KOTOPOrO CO3/Al0T BO3MOXKHOCTL 3aXBaTa OGN, H OpraHb
4YBCTB, NH(pdepeHHPOBKa KOTOPBIX MO3BOJsET NpeNJIUYHITRE OTHI-
CKIBATL IHLLY, H3MEHSIIOTCS TaKXKe AmXatelbHas M KPOBEHOCHAs
CHCTEMEI, UTO NPHBOIMT K JyYlIEMy CHAGKEHHIO OPraicB Ipeasu-
YHHKH KHCJIOPOAOM.

B 37t0T nepuoy entounbli Memok YTpayuBaeT CBoe IepBOHa-
aJbHOE 3HAYEHHE ANs ALXAHHS NMpeAnuyHEKE. OTHOCHTENbHOE 3Ha-
UeHUe ONePKYNAPHOH NOAYXKAOPhl TAKKe CHHIKACTCH. YCTaHABIH-
BAIOTCH PHTMHYHBIC JBIXATEIbHBIE [BHXKEHIS BHCLUEPAIBHOTO ama-
pata, CoryiacoBaHHLIe ¢ ABHKEHHAMI XKabepnoil Kpeiwukw. Ha Je-
HECTKAX NEepBhIX AByX iKabep MOABMAAIOTCS 3aYatkli BTOPHYHBIX Jie-
TECTROB, H OIlM CTAHOBATCS NepUCTEIMH. Ha ocrasbHbIX Ayrax tak-
JKe pasBMBAIOTCH Kalepubie ncnecTkH. Ilocie ycranousaenus pHT-
MHYHEIX JLIXTeJbHbIX ABHKEHRHH NPEeANMMIIIKY NEPeXoAsT K /BH-
KEHHUI0 y IHa.

Y ocetpoBrix pHG paspemarommii Hacoc )xabeproro annapata
PasBHT cnabo (BockoGoituiKos, 1928; Woskoboinikoff, 1932; Ta-
rapko, 1936; BanaGai, 1939). Meixatespunie JBHIKEHIIS] OCETPOBEIX
TNIPOHCXOAT MO NPHHLHIY HarileTaTeabHOro nacoca. OCHOBOH ero
paoTel SBAAIOTC NPHCHOCOGNEHHS K CKIMAHNIO BHCLIEPaNbHOH
TIOJI0CTH M BHITANKHBAKMIO BOAbI H3-MOA }KAGEPHLX KpHILIEK Hapy-
3xy. COOTBETCTBERHO, MABHYIO pOJb B paboTe HarHeTaTesbHOro Ha-
€0Ca HrpaIOT MBILIRE, CKHMAIIIHE BHCLEPANBHYIO IONOCTb, H po-
TOBHE KJANAHH, NPENITCTBYIOUIME O6PATHOMY BEIXOLY BOAH! yepes
POT. ¥ OCETPOBEIX HET POTOBBIX KJANAHOB TAKOIO THNA, KaK y KOC-
THCTHX pEIG. Mx 3aMelisier moTHO npmxuMalomasncs ko AHY 4cpe-
f1a XpslleBasi MIACTUHKA, K KOTOPOM NPHKPenJeHn HHKHIC KOHLE!
MOLDBASEIYHON H XKabepibiX nyr. JmxaHue no OPUHLIHIY HarHeTa-
TEJBHOrO Hacoca He MOMCT OCYLIECTBAATHCS NPH 3aKpPHITOM pTe.
Xabeprasi Kphimka y OCETPOBEIX PHIG, 10 CPABHEHHIO C KOCTHCTHI-
MH pLI6aMY, 3HAUHTEBHO PCAyRHpOBaHa, H ee Pa3BUTHe HAET Mea-
JI€HHee, YeM pa3BHTIie KaOepHWX JIENeCTKOB. JT0 SBAEIle B HaH-
Goabmief crelleny BHpaXeHo y cespiori. CootserctBenHo xaGep-
HEIE JIENECTKH LOJIOE BPEMsi OCTAKTCS HENpPUKPHITHIMH, OCOGEHIIO
B BepXHell qacTH XaGePHHIX Ayr, wTo croco6CTBYeT HENpEpEIBHOI
CMeHe BOAH y HX noBepxnoctil. Takum o6pasom, Bo BpeMs 3axXBa-
THBAHHST KODMA AEIXAHIle He HAPYLIAETCS, XOTS PHTMIMILIC JBiiKe-
1Kl BICLEPANbHONO anNapaTa u NpeKpalaIoTes.

Crewtnduueckoit ocoGeHHOCTHIO BICLEPANBLHOrO annapata oceT-
POBEIX SIB/IS€TCS. BEIABHKHOH POT, pa3BUBMIHHCS y HHX B CBS3H C
THTAHHEM JIOHHLIMH OpraHM3MaMH. B oTaMYHE OT KOCTHCTBLIX pLI6,
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y OCETpOBHIX BHUIBHI'AETCSl HE BTOPIMHAST BCPXHAS HEJIOCTb (pas-
BHBLIASICS U3 NMOKPOBHLIX KOCTe#), a nepBHullas 4eJIOCTHAs Ayra,
COCTOSILIAst H3 HEOHOKBAApATHOTC H MeKKeneBa xpsmeii. Uentoct-
Has Ayra He CBSI3aHA ENOCPEICTBEHHO C YepelioM, KaK y KOCTHCTHIX
puif, @ BHCHT Ha NOJBECKe, COENMHSISICH C HUM 4epes OTAEABHLIA
xpsamepofi suement. Ilonsecok B MecTe couJeHeHusi CO CJIYXOBO#H
Karcy/ioil YTOHYEH, YTO NO3BOJSIET eMY MPOHM3BOAMTL ABUXKEHRs He
TOJILKO BGOK, HO W CIIEpedil — Hasaj, 4To HeoOXOAMMO IS BBABH-
JKeHHS yeslocTel.

CoyJieHeHHC MEX/y BepxHeH M HUIKHER QeNIoCThi0 H NOLBA3ENY-
HOH Ayroli pasBiiBaeTcsi BO BTOPOM Iepuole NpeAINYHHOYHOH JKH3-
Hu. Torza Ze NOABECOK COYJEHSIETCH CO CAYXOBOH KancyJiofi H LOH-
Has yacThb JabepHoro anmapara oxpsiuepesaeT. Myckynartypa H co-
e/IHHTeIbHOTKAHHHE CBSI3KH NPHKPEMIAIOTCS K COOTBETCTBYIOLIIM
4aCTAM CheJeTa.

Pa3BHBalOTCs MYCKyJatypa M CKeJer 3ajHHX #aGCpHBIX AYT.
Ha nepso#i xaGepHoil Iiyre 3aKnaapIBAIOTCH 3aYATKU HIDKHENJI0TOY-
HEIX 3y6oB. Haxomen, mpopesalorcst 3y6H Ha HUIKHEH EeJIOCTH H
BHCUEPANbHEI aniapar CTANOBHTCA CIOCOCHBHIM K BHIMOJHEHHIO
CcBOEH BTOpOi BaXHOH (YHKLWMI — 3aXBaTy BHELIHEH niiy.

CrocobHOCTb K BBIIBHAKEHHIO PT@ Yy pasHbiX BHAOB OCETPOBHX
BBIPAXCHA B PasHOM CTENCHH; y OCETPA OHa MEHbLUE, YeM Y CeBpIO-
rH, Y IPEIHUIHOK Gesyrit pOT HECTIOCOGEH BELABHIATHCS.

TNanvrefimasn anddepenlpoBKa MHIEBAPUTENLHON CHCTEMH €O~
CTOMT B NOATOTOBKE K AeuHuTHBHOMY nuileBapennio (LLImManbray-
sen, 1968). B kapmiianbHofi yacTi kKesyika NOABAAIOTCA 3auarkH
Tpy6uaThX Heae3 B BHAE NOYEK, COCTOSILIMX M3 HEMHOTHX KIETOK.
Bckope B 3THX 3auyaTKax BO3HikaeT NPOCBET, H o6pasylorcs albBeo-
JIB, OTKPLIBAKOIMECS B NOJOCTH KeNyaka. 3auatky xene3 GBHICTPO
YBeIHUMBAKTCA B uKc/e I pasmepax. B xenyike auddepenLipyer-
¢ nuopHyecknil oraen. OtunensieTcs 3a4aToK IIIIOPHYECKIX MpH-
naTkoB. K Komlly nepuoja 3TOT 3a4aTOK COCTOHT YXKC W3 HECKOJNb-
KHX JoJeH.

B unniHAPHYECKHX KJIETKaX KIMUKIH, CHAGKEHHEBIX MCYEpIEHHEIM
kpaeM, Haunnas ¢ 41-fi CTajMil NOCTCNEHHO HAKAIUIMBAETCH HMD,
NOSIBUBLIMICS B NOJOCTII KHIIKH B pe3yJbTare paCLUelVIeHis XKeT-
Ka; 3TH KJCTRIl CIVILHO VBEJIMMBAKTCS B Pazvepax. HaxansiBaet-
cs1 kup i B neveun. Hakomuiciie iipa npoioAKaETCi Ha IMpOTsi-
JKCHWM BCEro OMACHIBAEMOIrC TNEPHOAa BILIOTH [0 Mepexola mpeisu-
YHHOK Ha aKTHBHOE NHTaple (1ocje Yero XUp HayMHaeT NOCTeneH-
HO Mcye3aTh, CHAYana U3 KAETOK KHIIKH, & 3aTeéM H H3 KJETOK ITe-
yeHn). 3anacel Xkipa ofecreylBaloT SHEPreTHYECKHE 3aTpaThl MO-
oAl 1IpH NOHCKaX KOpMa B YCJIOBIAX He;10CTaTOYHOH 06ecneyeHHO-
cTil nynredi.

KsieTkl, cHab)XeHHble PECIIYKaMH, BCTPEYalOTCs BO BCEX OT/E-
nax IHeBaplTeILHOFO TpakTa. MepuaresbHerH 3niTeaHA BBHICTH-
NaeT THIIEBOA H 3a[HIOK KULIKY. B enyake, 0COGEHHO B €ro Iu-
J0pHYECKOll YacTH, peclHTyaThie KJETKH INpETEpIeBaloT CJM3HCTOo.
IlepepOrKAeHile: B HIIX HAKhaILTHBAETCSA CJM3b, KOTOPas cOpacuBaeTcst
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B IIOJIOCTh KejJyaha BMeCTe C pecHiiukamH. THIHuHHC GOKaNOBHA-
uble KJIETKIl HMeloTcs B 60/1bLIOM yiicse B NHIIeBojie il B MCHbIUeM—
B CpEe/HEH M 3ajHel KuLIKaX.

Jlokanuaanusi pecHHTYATHIX H GOKANOBHAHEIX KJETOK NpelMyLle-
CTBEHHO B NHIUEBO1e U 3aJHCH KHIUKe CBsidana ¢ Qyukuiiei 3THX o7-
neJl0B — MpoBeieHHeM muu U fAedekannefi. CoOTBETCTBEHHO NH-
(hepeHLHPOBKa 3THX KNETOK MPOICAOAMT IO3AHEe, 4eM IHJIHHADH-
YeCKHX KJICTOK C HCUCPYEHHEIM KpaeM, KOTOpbLle yuacTBYIOT B mepe-
BAPHBAHHH KenTKa.

K KOHLly BTOporo meploaa MeJlaHIHOBasi Npo6GKa U3 NONOCTH CIH-
paJIbHOH KHLIKH mepcMeiaeTcsi B 3a/HIOI0 KIILIKYy. Mexay 3anueit
KHIKOf H HapyXHoli cpesoll ycTaHABAHBaeTCs cOOGUIEHHE — MpO-
PHIBAETCsl aHanbHOe oTBepctde. Benes 3a stuM HauiiHacTest BHGpoC
TMHCMEHTHBIX MPOGOK.

Mo BHITaNKHBaHNIO NHIMCHTHEIX NPOGOK YaCTO CYAST O BpeMe-
HH Mepexofa NpeANHYITHOK Ha akTiiBHOe nutaniie. [eifictBUuTCAbHO,
B HOpPME npoLecC BHIOpACHIBAHHS MHTMEHTHHX NPOOOK HOYTH COBIa-
JlaeT 110 BPEMEHH C NEPEXOAO0M NMPEANIMMHOK K aKTIBHOMY IHTaHUIO
W MOXKET CJAYXWTh XOpolmMM opHeHTHpoM. OpHako HeoGXONMMO
HMeTb B BHAY, YTO Npi He6NaronpHATHLIX YCJOBHSAX Pa3BHTHs NPE-
JIHYMHOK BHIGPOC MHIMEHTHBIX MPOGOK MOMKET MPOHCXOAMTL NpeXpe-
BpEMEHHO.

IMosausist AudepeHUHPOBKa NUIEBOAA ¥ 3ajHe# KHLIKkI, & Tak-
K€ M03[Msisl Pe30opOLHS MEPeropoaky MeXAY NHUIEBOAOM H IJIOT-
KkOit (CoXpaHsouefics NOYTH J0 CAMOIO KOHUE JKEJTOYHOIO IHTa-
is) moaTBepxaaKT BuiBoA, cpenawueit H. HW. Jparomiposuim
(19536, 19616) 1 H. JI. Tepbunsckum (1957), coraacHo koTopomy
HCT HEOOXOAHMOCTH KOPMHTH NPENTHYHHOK MIKPOIVIAHKTOHOM H
MUKpPOGEHTOCOM 710 KOHIla OMHCHIBAEMOro mepiiofa (nocae Hauana
LBHAKEHIT HHXHEH YeslocTH), Kak 3To 6blac npepyoxkeno B. C. Mat-
BeeBHIM (1953). [Nepexoa nuHyNHOK Ha 3axBaTHIBAHMC ITHIIH H3BHE
MOXKET OCYILECTBUTHLCS JIiLIb NOCJIC AOCTHXKEHHs MMH 45-f cramui
Pa3BiIiTis, KOrAa HX NILICBAPUTENbHAS CHCTEMA FOTOBa K YCBOEHHIO
3TOH NMUIH.

QYHKIMOHIIPOBAHIIE BCEX OTACIIOB NIIIEBAPHTCABHON CHCTEMEI
HAYIIHAETCS N0 T0JIHOH pe30pOLH #KeJTKa B KJIETKAX CTCHOK ee OT-
JI€JI0B H IiX IONOCTAX.

Crpoeniie BHCLePaAbHOTO annapara H NHUICBApHTeNIbHOM CHCTe-
MBI KO BPEMEHII TICpexcia NPeJJIHYHEKH Ha aKTHBHOE NiTaHHe TaKo-
BO, YTO OHO MO3BOJSET €ff Cpasy 3arJaTeBaTh NOBOJLHO KPYHHYIO
A06e1uy. 3TO OTHOCHTCS B HANGOAbLUEH CTENEHM K NpeiHYMHKAM
Genyri; B ycaoBiisix nabopaToplii OHH CNOCOGHLI CPa3y 3araathl-
BAThb MEJKIX JIINIHOK XHIDOHOMRHT, MPEAJUYHHOK Cydaka H Jame
TOJIBKO YTO BBUTYIMIBILNXCS MPELMIYIHOK OCETPa H CEBPIOTil.

B opranax uyBCTB Ha IPOTSKEHHII OIHCHLIBAEMOro NCPHOAA IPO-
HCXOAAT cnelylouliie u3MeHennsi. JlonactH, meperopaxHBaLIKME Ha-
PYHOe OOOHsITeNLHOE OTBEPCTHE, COMIKAIOTCH U 3aTeM CpPacTaloT-
cs. Lllos na mecte cpacTanust BCKope pe3opGlipyercs B pesyabrare
06pasyioTCsi BXOIHOE Ii BHIXOJHOE OTBEPCTISi OGOHSITENBHONO Opra-
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i1a — nepeamsis B 3aaHas Ho3apsi. Ha gHe o6onsiTesibHOro Mewika
pasBHBAETCs po3eTha CkJAaaoK. Ha Bepumnax 3THX ckaanok aud-
(epeHLIIpyeTesl TaRoit e MepuaTelbublii 3nHTeNHR, KaK U B Kpae-
Bo#i 30ne ofonsTeabnoi iMKH. OCTaNbHYIO MOBEPXHOCTL 0GORATEND-
HOLO OpPraka BHICTHJIACT YYBCTBYIOMIHI GGOHATENbLHEIN 3NUTENNT.

Hmxnu#t xpaii 3agueil Ho3gpy JIEXHT HIDKE YPOBHs COOTBETCT-
BYIOLLEro Kpast nepeiHeit Ho3npi. Kpait MexkHO3/peBoOli nepeMBuKH,
KOTOpHIH IpaHiuiiT ¢ nepeaneit HO3ApCH, YTOJLIEH W 3aKpyrnieH, a
Kpa#, rpaHiivamHii ¢ 3aancll Ho3xpeH, YTOHYCH U IPUIIOAHAT B BHiE
sxkpana. Tok BOAB! uepe3 OGOHATENLHEI OpraH TaKOTO CTPOEHHS
OCYIIECTBASETCS KAK II&CCUBHO IPH ABIDKEHHYW NpEANHUYNHKY, TaK H
AKTHBHO, C IIOMOILBIO PECHUYEK.

K nauany aKTHBHOIO MHTAHHS BCS PA/yXKHHA [1a3a HHTEHCHBHO
NUrMEHTHPOBAHA; IONHOCTLIO IMHIMENTHPOBAHO W rnasnoe aHo. Oc-
HOBHbIE CJIOII CeTYATKH U AeDHHHTHBHEIE $HOTOPELENTOPHHE KJETKH
Pa3BHTEL MO  BCEHl INOBEPXHOCTH IM1a3HOrO AHA. QPYHKIHOHHPYIOT
raasuele Mplnus. I'nas npuobperaer meduuuTuBHOE cTpoenne (Ba-
6ypuua, 1972).

IMpozoaxkaercs anddepeHLHPOBKa CeHCMOCEHCOPHOH CHCTEMB
(Hucnep, 1949, 1960; Hparomupos, 1954, 1961a, 1968, 1971). B 1y-
JIOBMUle NOSIBJSIOTCA NapHble 3aYaTKH TPeTbeH JIHHMH, (CNUHHOI).
Ha npotsikelinu BToporo nepuoga npoucXoiHT pasBHTHE HelipOSmHTe-
AHANBHLIX doanukynoB. Ha 41-bi cranuin Ha >kaGepHoi KpHILIKe
AnddepeHuiipyloTcs YYBCTBYIOIHE SMKH ONEPRYJSIPHOH CPyIfLl, a
Ha 42-ii ¥ Jpyric yyBCTBYIOUUIC SIMKH TOJIOBH, B TOM YHCJIE H Te,
KOTOpHIE PACIIOJIOKEHH HA HMMKHCIH CTOpOHe pocTpyMa; Ha 45-f cra-
Ay GOJIbUNIHCTBO (hONIMNKYJIOB OTKPHIBAETCS HapyXy nopamH. Ha
yCvKax u rybax npeiJHYHHOK pPa3BHBAIOTCSl BKYCOBEIE IOYKH.

Takum 06pa3oM, K KOHLY OIICHIBAEMOrO IIEPHOAA OpTaHel 3a-
XBATBIBAHMSl M TepeBapHBaHis INULIH, & TaKiKe OPraHH YyBCTB
NpEe/UINYHHKH BIOJHE TOTOBHl K NMUTANMIO NELIEH H3BHE; B 3TO Bpe-
Ml Y Hee eme COXPaHHNOCh HEKOTOpOe KOJNNYeCTBO XeJaTKa H HMe-
10Tcst GonblLIKC 3amackl Xiipa.

Herotoptic nccnenoBarenti BLILEAAIOT €IUE OLMH NEpHOJ, TPEX-
JIHYHHOUHOIO PA3BHTHA — NEPHOJ CMELIAHHOIO NIUTAHMS: OT Haya-
Jla 3K30T€HHOrO IHTaHIs A0 MOJNHOH pe3opOusR menatka. Opnako,
CReAyeT OTMeTNTb, YTO IPEAJIHYHHKH OCCTPOBEIX PHIG 06121210T
CnoCOGHOCTbIO K JOBONBHO JAHTeNbHOMY rosoaanuio (Borpamopa,
1967, 1969, 19726) 1 MOryT nepexoduTh Ha SK3Or€HHOe METHWE No-
cne pe3opOuIln CBOMX SHAOTeHHHIX 3anacoB (cM., Hanpumep, Yyco-
BiititHa, 1963). CunenoBatenbHO, CMELIaHHOe NUTAHIE HE SBJSETCH
00513aTeNbHEIM 3TANOM B Pa3BHTHH OCETPOBLIX PhIb.

3.6. Buaosnle pasiHuHs MeXAy NpPeliHuYNHKaMH oCeTpa,
ceBplorH 1 Oeayrn

Paznnuis mex:aiy npeasiuliaaMi ocerpa, CCBPIOTH 1l GeJayril Xo-
POLIO 3a@MeTHbl YyiKe Ha cTaiuil Boymjdennsi (Asnssunna, 19516;
Jparomiipos, 1953a i1 4p.), XOTA OHII HE HACTOJIBKO BEJIKII, YTOOR
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3aTPyAHHTL HX 06wmyio xapaxrepucriky. [lpexse Beero npepan-
QUHKII DA3HEIX BU/OB Pasfuaiorcs IO Pa3MepaM, a Takke 10 Ali-
He H dopMe eaTounoro Memwka (puc. 51). Tlpeamiuunkn ocerpa
HaMHOTO TeMHee NPEATHYIHOK Gesyrii 4 CeBpIOrH 3a cueT Godbuic-
ro KOJHUECTBA 3MODIOHAJLHOIO NMHIMEHTa B IIX IIOKPOBaX. 3ayat-
KH IJ1a3 Y HHX KPYNHEE H OTHOCHTEJbHO AMHHLI Tena GoJiblie, uem
Yy CeBpIOrH, & N0 abCONIOTHHIM pazMepaM — GoAblle, yeM y Gelyru.
IMpn 3toM y ocerpa 3auatku Ilas GoJblie 3a4aTKOB OOOHSTENbLHEIX
OpraHoB, y CEBPIOTH 3TH 3ayaTKH NMPHMEPHO PaBHOH BENNYHHEL, a y
GeJslyrH 3auatku a3 HAMHOIO MEHbLUE KPYNHEIX OGOHATENBHBIX 3a-
uaTKOB. Bce 3TH OTAHNNSA COXpAHSIOTCA M Iia NOCAEAYIOLUNX CTAanN-
SIX Pa3BHTHUS.

Puc. 61. KoHTyp xentoy-
HOr0 MeLlKa Y npesinviu-
HOK pa3sHbIX BHEOB OCeTpO-
BHX Ha CTafHH 36

Bun cOGoky. CnnollHag nH-
HER — Beayra, DYIKTHED —
©OCeTp, TOURH — CEBPIOra

Ornucanbl BUJOBHE pa3nuylisi B TOHKOM CTPOCHHM Tia3: y Npel-
JHYHHOK PA3HBIX BHACB OHM Pa3niyaioTcsi no OpPME H HHTEHCHBHO-
CTH NHIMEHTaUHH MHIMCHTHOTO ISITHA, IO CTPYKTYpC ceT4aTKH
(y MpesnHyMHOK CEBpIOTH, B OTJIHUHC OT NPEAJHYLHOK APYTHX BH-
JIOB OCETPOBbIX, HMEETCS JIMLIb OAMH THI (DOTOPELENTOPOB — KOJ-
GOuKH) H 10 psny APYrMX NPH3HAKOB. Pasanuuusi B CTPOCHNH Opra-
HOB YYBCTB TeClO CBSI3@HE! C Pa3/HuiiiMM B 3KOJOTHH PasBHTUS
Pa3HLIX BIJIOB OCETPOBLIX H CKA3LIBAIOTCS HA MOBCACHHI NPE/JIHYH-
Hok. HanpuMep, y ceBplori nosioxuteabHas peakis 1ia CBeT Bbl-
PaXKeHa cuJibHCe, geM Yy Oenyri; y pasHuiX BHAOB OCETP@ peakius
Ha cBetr JiGO ouenb caabasi, NGO OTCYTCTByCT, MUMGO OTPHUATEND-
Ha. COOTBETCTBEHHO 3THM Pa3JiiuHsAM Y NPEANHYHHOK OCETPa TaKas
0COGEHHOCTb MOBEAEHHS, KAaK OCeaHHE HA /IHO, BHIPAXEHA 3HAYH-
TeJbHO OTYerIuBee, WeM y Apyrux BiiosB (DaGypuua, 1972).

IMo Mepe pasBiiTus NMPEAMuLIHOK [ONOBa y GEJYrH CTAHOBUTCS
Bce GoJice BHICOKOH H LIIPOKOH MO CPABHEHHIO C IOJOBOH ocetpa H,
B OCOGEHHOCTH, CeBpIOTiI; GoJblie BCEro OHa pACLUMPSIETCS B Kabep-
HOH o6aacTu. Pot y 6enyry oyeHb LINPOKIH, 3HAYNTEIBHO LIHDE, YeM
y ocerpa u ceBplorii. 3ayaTkii 3y60B Ha HIDKHEH yeniocti y 6enyru
NOSBAAIOTCS PAHbLIE, YeM Y JPYTHX BHIOB.

Bo Bropom nepHojie pasBUTISl MPeAJIIYHHOK HHMHSS YEAIOCTh Y
Genyrn o6pasyer Bce Go/iee 3aMETHRIN yroJi, HANPABJACHHbIH BEPLUI-
HOH Briepes. B 3T0M nepuoje NpCAMIMMHKN PA3HBIX BIAOB PasJiH-
YaIOTCA 10 TAKHM INPI3HAKAM, KaK JJIHHA Ii TIONICKEHIIe YCHKOB, pa3-
MepHl KabepHOH KpbiLUKH, pa3MepH! §i NOJOKEHHE IUIABHUKOB. 1akK,
IAHHZ OOKOBHIX M CPeAHIIX YCHKOB y CeBpIOTH IIOYTH ONMHAaKoOBa, a
HX OCHOBAHHSl PACHOJIOZKEHLI H& OJHOM YPOBHE, TOIJ@ KaK Y OCET-
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Puc. 52. Crpoense ronoBH y npenaHuniok 6eayrn (A) u ocetpa (5) ma cramum
nepexofia K aKTHBHOMY nHTaHmio. Bux cBepxy

pa GOKOBBIE YCHKH /iHHEe CPeIHHX, npHueM WX OCHOBaHN Pacno-
JNIOKEHbl NU32AM OCHOBaHNi CpeaHnXx ycikoB (Anssonna, 19516).
Y npensnysHOK ceBpiork sxaGepHasi Kpbillaa AOCTHTAET IJICYEBOTO
nosica yxe Ha 42-# cTagiH, a y oceTpa M CeBpIOTH M Ha 44-fi craguu
OHa eule He AOXOMNT 40 3Toro ypoBhs. Ha 43-fi cranuu passButus
Kpai MexiKabepHOH NepenoHKH Y Gefyrd CTaHOBHUTCH CBOGOAHBIM.
STOro He MPOMCXUAMT y oceTpa M ceBpiorH. CIuHHOMN NMAaBHIK y Ge-
JYTil pacrionoxen Gosee KpaHNajbHO, Yem y CEBpIOrH M ocerpa
(Oparomupos, 19616). Ha 44-ii craann ocHoBanus yCHKOB y OcCet-
pa u ceBpliory pacnosaralorcsi GJKe K KOHLY pOCTpyMa, TOrAa Kak
y GeJiy'i — IouTH NO CepeiliHe MeKI1y PTOM H KOHLOM pOCTpyMa.

Ha crapun nepexoia K akTHBHOMY IMTAaHHIO POCTPYM y CEBpIO-
TH [I/IVHHEE, YEM Y OCeTpa, a y INOCJeJHErc AJiHHee, yeMm y Genyru
(puc. 49, 52 u 53). YeHku y Genyri 1JdHHee, yeM Y /[ABYX Apy-
TiIX BUJIOB, ¥ CHaGXeHB! OYCHb KPYNHBIMH 324aTKaMH BKYCOBEIX HO-
yek (pHc. 49, 52 u 53). ¥ npennuuuHok Genyrd poOT (He BEINBUXK-
HOM, ¥ OCeTpa OH HEMHOTO BHIABIIFaeTCs, @ Y CeBPIOTi crnocobHOCTL
K BHUIBILKEHIIIO PT@ XOPOWIG BLIpAXKCHA.

YyscTByiomwne sIMKH HIDKHEH CTOPUHBI POCTPYMA y OCCTpa H CeB-
piorn Kpymiinie, GONbLIHHCTBO H3 HHX y»ke OTkpuTo. Hx mlcio
CTeNneHb pa3BITHS HAMHOIG IPCBOCAOAST TaroBuie y Genyri (Ipa-
romiipoe, HIMaabrayzcH, 1952).
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Puc. 53. Crpoeniie roJoBH
requnmaniok  Genyri (A, A°)
ceppiori (B, B’) na crapusx

(A, B) u 45 (A', B'); Bun

- nay

8.~ 3agaTKH 3y6oB: K.7.— KioBbe-
POB MPOTOK; # A.— SaYATOK MHAO-
PHYECKOro NPHAATKA; N%.—MeyeHsb;
£.— cepane
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CnunHas naBHUKOBas CKnanka y OCeTpa wmpoKas 1 B nieil BHA-
Hbl pasfe/IbHEIE 329aTKH JKYYeK, a y GeNyru OHH NPEefCTABICHH JIH-
00 eTHHEIM 3ayatkoM, Jn60 3auathii KYYeK elBa HaMeyalTcs.
I'pynxele nuaBruky y ocerpa sHauute.bHO Goabue, yem y Gemyry.

Hononnmtensusie M0APOGHOCTH 0 BIIOBHX OCOBEHHOCTAX npej-
JIMHVHOK OCETPOBEIX MOXHO Haiith B paGorax H. H. JparomMuposa
(1953a, 19614, 6).

Io BHeuHeMy BHAY npemulHOK Genyrs Ha BCeX CTaLHAX pas-
BIITHS JIETKO OTJIMMMTL OT NPEAJMUIHOK OCeTPa H CEeBpIOIH, TOrAa
KaK pasIvyuTh MNOCAEIHHMX MeXAY co6oi 3HauHTeabHO TpyIHee.
IMpexzae Bcero, takue miactuyeckue MPH3HAKH, XOPOLIO pas3sMuyH-
MBI€ Y B3POCJEIX Oco6efi, KaK IO0KEeHHEe OCHOBAIII YCHKOB OTHO-
CHTEJIbHO KOHLA puIa H Bepxuedt ry6H, OTHOCUTEILHAS JJIHHE [o-
JIOBE! H DEIIR, y NMPeaJIHHOK MEHSIOTCSl B 3aBHCHMOCTH OT CTAAHIL
PA3BHTHS ¥ HE MOIYT CIYKHTb KPHTCPHEM ISt ONPENeNeHUs BIL0-
BOH mpunainexxoctd. Kpome Toro, kak mokasas 5. U. Turs6ypr
(1939), no sTHM KoJMyeCTBEHHEIM NOKa3aTensiM pasJuyis MKy
HPCLAIIMYHKAMH M IHYUHKAMH OCeTPa H CeBPIOTH CTATHCTHYECKH He-
JIOCTOBEPHHI.

Takue mepuctuueckie npuanaku, kak uicao MYCKYJIbHLIX NOYeK
B II2BIHKAX, €lle He BHPAXKEHE! B NOJHOH Mepe H TIOTOMY HenpH-
ronuel 151 onpenenenns (Tuna6ypr $1. W, 1939). Mo naunsm Tirnz-
6ypra, Ha/e:XHHM HPUSHAKOM, OTIMUAIONLHM OCeTpa OT CeBpIOrH B
JII0GOM BO3pPacTe, SBJSETCS OTHOLICHHE WHPHHLl PTa K PacCTOsHIIO
MEX1y OCHOBAHHEM KDAHHEro YCHKa Ii NPOTHBOMOMGIKHEIM Kpaem
HIDKHEl NOBEPXHOCTH TOJIOBH! 10 JMHHIH, HAyuiel Yepe3 OCHOBAHHSA
YCHKOB. ¥ NpejJHUIHOK OCETpa POT IHpe 3Toro OTpe3ka, a y ces-
PIOTl, hak npasiio, paBeH emy. Bapuanuonnuie psaw mokazateneft
STOrO NPH3HAKA Y OCETPA K CEBPIOTH He conpukacaores. lpn s1oM

OTHOWleHWe ————2 =39, T e pasjauuns BHICOKO JIOCTOBEPHEL
+ Vmitm

TIoMiiMO BUAOBEIX Pa3iuuMil B CTpOCHNH npeAniyHHOK Genyru,
OceTpa H CEBPIOTil, MOXKHO OXXKHJATh HAIITH PasnHulls u B CKOPOCTH
WX passnysi. [lag 1oro y1o6ul Cyauts 06 stoM, HYXHO CpaBINIThL OT-
HOCUTE.ILHYIO NPOAC/KHTE/IBHOCTL BPEMEHN HACTYILIENIS MOCIEN0-
BATENLHEL CTALWH PA3BHTHS Y NPE/VIINHHOK Pa3HeIX BIZOB, [laH-
HEI€, KOTODBIMH MBI pacrnonaraeM, HEMHOTOYIICJACHHE! 1l NO3BONSIOT
Cleiate JUILb NpejBaputesibHEe BRBOAK. Hinke mpnBogkrest cono-
€TaBiCHile BpEMEHH HacTynnennsi 39—A45-fi crajuii pa3puTHs npen+
JIBUNHOK Y OCETpa H Genyru B yucJe T,

39 ° 4 2 43 #“ 45
Ocerp 93 123 153 181 213 238 266
Beayra 87 106 131 155 180 205 225

U3 sTux nammbix caenyer, uto Genyra mocrhraer OJUIHAKOBHIX C
OCCTPOM CTajuii PasBHTHS 32 MEHbLIee OTHOCHTENBHOE (B yHCIe To)
Bpems. 3710 cornacyercs ¢ pannmmi E. B. Urymuosoi (1979), no-
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kasaBulel, YTO BO BTOpOH IOJOBIIHE 3apOAHILEBOTO mepHoaa y Ge-
JIyTH OTHOCHTEAbHAsl MPOAC/KNTEIPHOCTE HHTEPBAJIOB MEXJYy O/-
HOIIMEHHLIMH CTAAMSAMH Pa3BUTHsSI MEHblIe, YeM y oceTpa.

3.7. HapywenHs pa3BHTHs NpPeANHYHHOK

BpcaHoe BnMsiHHE Ha PasBITHC pbi6 OKA3BIBAIOT IPOMBILIEHIEE
CTOYHBE BOjIbI H APYTHE 3arpsi3HeHHsi peK: HehTh, apOMaTHYeCkHe
COG/WMHEHHS!, NMECTHLIIAL], COMH Tskeawx MerainoB H ap. (Ilerpy,
1965; Jlykbsinenko, 1965, 19676; Metenes u ap., 1971; Miuponos,
1973; Hannibuenko, 1977). Cpean HUX QEHOJBHBIC 3arpsi3HEHUs 3a-
HHMAIOT O/HO H3 NEPBBIX MECT IO PACNpOCTPAHEHHOCTH H BpeaHO-
My BO3/cHcTBHIO Ha BofoeME! (Pnepos, 1973).

Hedicraue erona. OpauM 13 Hanbosee yacTo BCTPeYIOLINXCH
OpraiivdCCKuX 3arps3iiCHEH  ABJSAIOTCS (EHOJbHEE COE/MIIEHHS.
Hauisie no Bansiniio deHosTa Ha pasBliTie PEO HeMHOrOYNCIAEHHb!
(118 KoCTHCTEIX pui6 — Bosoauw v ap., 1965, 1966; BoJsonun, 1973;
145 ocetpoBuX — LlManeraysen, 1962, 1971, 1972, 1973).

TTpesJuuHHKY OCETPOBHIX PHIG OTHOCHTENLHO MaJO YYBCTBHTEJb-
Hel K oflLieMy OTpaBAsiioLleMy AeHCTBUIO (eHOaad, XOTsa N0 Mepe
pa3BUTHS NPEIIHYHHOK €r0 TOKCHYHOCTb GEICTpO Bospacraer. Kou-
uentpauusi derona 40 mr/a, cybaeranbHast AJS NPENJIHYMHOK, yOu-
BaeT IepelleAIINX Ha aKTHBHOE IHTAHHE JIMYHHOK 33 HECKOJbKO
munyr. ITpolecc oTpaBneHHs mpii 9T0M NMPOTEKaeT B Te Xke TpH da-
361, KOTOpbie OblJIH OmICAHH KaK CHMOTOMBI HEPBHOIO NOpPaXKeHHs
AR B3pOCNKX oceTpoBuix (Paepos, 1965; Jlykbsuenko, 1967a).
INo-BaAHMOMY, Ha JHYMHOK (GEHOJ [AEeHCTBYeT liHaue, YeM Ha npei-
JIHYHHOK, 2 HMEHHO KaK siJi, Cneut(pHIeCKH NMOpaKAaloIMi HeHTPaTb-
HYIO HEPBHYIO CIICTEMY.

OTHOCHTENbIds] YCTOIUHBOCTD MNPEAJHUITHOK K TOKCHYECKOMY
neficTBiio deHoaa NPUBOANT K TOMY, YTO OHH NMPOJOJIHKAKT Pa3BH-
BaThCA B BOJE C NpiMechlo (CHOMA, HO pa3BHTHE NPl 3TOM MpoTe-
kaet atumnuHo. IlpucyrcrBHe deHONa, Kak H APYTHX H3YYeHHEIX
TepaTOrelHLIX areHTOB, HApYUIaerT TeYeHHe HeKOTOPHIX OOMEHHBIX
npoueccos, HeoBX01HMEIX He TOMbKO JJIfl NOLAEPHAHMA HKI3HELes-
TENbHOCTHI NMPCAJIIYNHOK, HO H [Jsi OCYIIECTBJEHHS HOPMAJBHOIO
MopdoreHesa.

Konncntpauns denona 10 u 40 Mr/n  3HayuTeNbHO TOPMOSAT
apollecch  mmirmentanmin  npefnMumnok  (pHe. 54). [Tlokasano
(LWImansraysen, 1973), uro ¢enon o6paTiMO TOPMO3HT NHTMEHTA-
L0 NOKPOBOB 1I 06pa30BaHiie NIIrMEHTa B [JiazaX NyTeM IoaaBJie-
HIIL CUHTE3a MedaHlHa B MesaHoGiacTaX H IOBpEXJEHIs yxke
copMupoBanHbX MenaiionnToB. [IpH nepeHeceHnH JIMILEHHBIX IHHT-
MeHTa NpeLTHYIHOK B YHCTYIO BO1y 4epe3 Hekotopoe Bpemsi (1—
2 CYTOK) B hOXKe MOSIBJSIOTCS MEJAHOLMTE Ii YCHIHBRETCSl NMIITMeH-
Tauus raas. 70T GakT LOBOPHT O BPEMEHHOM TOPMOXKEHHH CHHTC-
3a menanuna ¢enonoM. OLHAKO JEHHTMEHTHDOBANHEE NpPEAJIYIiH-
KM BCe XKe He JOCTHTanil CTenens NHrMeHTHPOBAHHOCTH KOHTPOb-
HBIX O/IHOBO3PACTILIX ITPe/IINITHOK.
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Pric. 64. Bansinne denosa ua Pa3BHTHE Npep/uHOK oceTpa (LIManbraysen, 1971)

BHJ Dpen. Ha CTagMH nep Ra 8KTHBROE nHTaHHe: A — KOHTPONBHOM,
£ — pasBMBABINERCH Co CTagMM BHLIYNNeEMS B TIPHCYTCTBHB deHona (40 mrfn)

®@cenion B KoHueHTpaunn 40 Mr/a, momuamo YTHETEHHS MHIMEHTO-
00pa3oBaHis B IM1a3aX IOAOTHITHBIX NPCMIIYHHOK, BHI3LIBAET JIM-
SHC YaCTH KJIeTOK CeTyaTKn (pHc. 55, 5) i B pade.cnvyaes napyule-
Hiis KPOBOOODAIIEHHSt Il APOBOMIINSIHIS B rnazy (Llmaneraysen,
1973). IMo-BuaumMomMy, Bpemnce Bansmpe teHona ocymecTensercs
TyTCM MOAABICHNS OKUCIHTENBHEIX NMPOLUECCOB, © YEM MOMKHO cy-
AHTbL IO CBOHCTBaM (eHos0B (Yorepc, 1966) 1 naMcHeHMI0 HEKOTO-
PHIX DII3HONOTHYECKUX NoKazaTenedt (Solmann, 1949; Auppees
4 ap., 1979). Ha ropmorkerue TIPOLECCOB OKMCJICHIISL JIOJIZKHA OCO-
GeHHO CHABHO pearmpoBarhb CeTYaTKA, XAPaKTepUIYIOmMascy BLICO-
KiIM yPOBHEM Abixanusi (ITipH, Ban Fefuitnren, 1968).

Kpome nopaenenns cunresa Menanmua deHon topmosur y
NPEL/IMIINHOK HHPOBOK oOMen. B nepeoe Bpemsi nocse nepemenie-
HIIL MPEAJIYIIHOK B BOAy € (eHOA0M (B koHDeHTpamisix 10—
40 Mr/n) y Bux macrynaer TIepHO/] MOBHIIEHHOIT JBHrATENbHON AK-
TUBHOCTH, TpeCyIOLIIH YCHIEHHOrO paCXOnOBAHNS KHpa sl BO3-
MELIEHHsT 3HEPreTHUECKHX 3aTpaT. B manbuefiuem teHon BLI3LBa-
€T 3a1epXKLy pe3op6uuu XKentka, i Yacthb 3KHPA OCTAETCS B CBSI3aH-
HOM ¢ OenkaMu cocrosuun. IlopaBnsiercs TaKke n NPoLecc BCACH-
BaHils XIpa B Kiweynuk. B pesynbrare mpennuumnuxi OKa3kBAIOT-
CSl MONTH JUILIEHHBIMY 3311ACOB KHPA, HEOOXOAHMOTO B cjlyyae BO3-
MOXHOIO rosiofanisl B nepHoi ckata. Ilevenb Takix NipenHYHHOK
HEBENIIKa 1l KoMNlaktHa (puc. 56), B ee kicTkax oyeHb mMano JKHPO-
BEIX BKJIOYEHNH, MaJlo HX H B CTEHKAX CPe/Hel KHIUIKII (UImaneray-
3eH, 1972), uro, BEPOATHO, OGYCNOBJIEHO TEM, UTO deHon, Kak n
MHOTHE ADYi€ OpramHyeckue COeJHHENHs, YrHeTaeT neficTBile ps-
Aa QepmenToB XKIpoBOro o6meHa (Xonnen, 1934).

ITunopuyeckue npugatku (prc. 56) u cknagkm causucTofi ku-
WEUHHKA Y TAKHX (PEATHYHHOK He10pa3BHTHL, Y HHX 3aepKuBact-
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cf pe3upbuns NCPEropojkH, pasiessiiolled NOJOCTL TRUTKH M TMH-
weBoga. Buifpuc nurMeHTnbIX npo6oOK, BANPOTHB, TMPONCXOINT
NpeXJACBPCMeIlIO.

Y npeiinynHOK, pasBHBAIOLINXCE B BOJe C MPHMECHIO ¢eHona,
Obi  OGHApYXXEeHbl TaKikKe TOBpER/eHNs Xpsalleidl BHCHEPAJILHOTO
annapara. Bodibnie Bcero MOpaMalTCs XPSANIH  HHXHEH YesiocTH,
4TO NPHBOAHT K XapakTepHOMY ypoxcTsy pra (puc. 57, A’). 3ra
anoviaiig XOpowo Pa3iHYHMAa YXKe NMPU HapyKHOM OCMOTpe mpel-
AnyrHok. Huxkuss yentocTh Y HHX 32n3jaeT BHYTpb POTOBOi MOJIO-
cTi, B Pe3yfLTaTeé Hero BIYTPEHHAs MOBEPXHOCTb CBON2 BepxHeil
4EJI0CTH CT2HOBHTCH BHAHMOI CHapyKH.

Hiyyenre BHCLEPANLHOTO anNapata, BLAENCHHOrO TyTe€M Tpe-
NapoBkH N3 TOJOB HOAOTLITHBIX M KOHTPOJBLHBIX MPELMIYHHOK HA

Puc. 55. CTpoeHie raas MpeisuH- 00 mrm 2
HOK, pa3pusaBUMXCH CO CTAlHH BH- IL—-—-’ -
nynJeHHsi B NpUCYTCTBHi ¢heHosa, i
40 mr/n (B) ¥ Kycouka naTyuHoR
cethi  (B); A -— OmIOBO3PACTHHA
koutpoab na cragun 45 (A, b—
[Umanbrayaeu, 1973)

6 € C ~~BUYTPEHHHA CeTUATHR ciof; 6.7.0—
RHyTpeinult snepnufl caof; 2 c.— cnoh
FAHTAHO3LLIX KJCTOK, 3R— 3pu7c.nm{uﬂ |
HEPB; H.B.C. NEPBHLIC BOAOKHA CETYATKH;
H.C.C.—HADYHuBIE ceTvaTLifl caol; H.A.C.— 1
NApYXKHLIfl saepHb} caofl: n — nonocTH

Ha MCCTE JHIHPOBANHEYX KJICTOK: M.C.T.—
NOJOCTE CTCKJAOBHANOTO TeNa; n39.— NAr-
MeHTHLR  3nuTeTwl.  £.0.— cocynmceTas
oCoiaouKa, CK.— cKkJepa, u{.— INcib Me-

HAy paayxuuoR B XPYCTaAHKOM
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Puc. 56. IMimesapurensias CHCTEMa  TIpemiynuok OCCTpa, pa3sHBaBUMXCH co
CTAANH BLTYNACHHS B NpICYTCTBHY (henona (40 wr/a, B) nan xycouka AATYHHO]
CeTKH (B), u OAHOBOADACTHAS KOHTpOABHas APEAIHNIHKa HA cTaamn 45 (A) (1
E*U.IManbrayaeH, 1972)

K~ MONYNOK; .12 — eayumi OYy3HIDb; 3.K.— saninss KHUIXa; 7.5 — RonKenyrnodnan xede-
387 Nn.X — npomexytounas KRIKa; n.n.— 3ayatox NHAOPHIECKOr0  npupatka; n% — neyens;
‘14 — NHINEBOX; €.X — conpanbuas KRIKa

-
Puc. 57. Bansnne Genona (40 mr/n) na PaseiTiie BHCHEpanbHOro annapara npegp-
STHYIITOK oceTpa
1. B, B — kouTponsnue TIPELNHYKAKY HA cT. 45; A’, B, B’ — oaHoBoapacTHLEe TIPCANHYRIKR,
PA3BHBARINHECH cO CTaum BRUIYNIEHHS B NPHCYTCTBHR detioaa (40 Mrfn). A w A’ — BHJL roJo-
Bbl CH3y;, B u 5 OTnpenaposaHuLA BHCHepanbuLIl 80NapaT. eHn CAH3Y; B u B — ncpeas
xa6ps. Bug cBoky

oM X — THoMaunuGy nspnwid XPRWL,  2.x.— rHoHaHKG XpAL: W .— 4.y Xabepuas nyra:
M X.— MEKKeJieB Xpsin, MK X — HeGHOKPaRPATHEIR XpauL b — ceratobranchiakia I—3-A xa-
GepHux nyr; €p.— copula; hb.— hypobranchialia 13- *aGepHhx  pmyr; fth.— hypobyale;
ih — Interhyale; s.— sympleclicum
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CTA/IH 1ICPEX0/1a NOCAEAHHX K AKTHBHOMY NITAHMIO, nOKasaJio, y1o
¥ UAacTH TOIONHTHEX NPE/VIHYHHOK BCe XPHIUEBBIC SJeMEHTL! Heno-
PASBITLL, NPHYEM Pa3HEIC XPSMIN B PasHOil cteneHll; p pesyJbTaTte
COOTHOILCHHE MeXAy HHMN Hapyliactesi. HauGonee pe3ko noaae-
/I€HO pA3BUTHE NEPBLIX JBYX XPSIUEBBIX AYT, YeNIOCTHON it noAb-
#3pmnoil (puc. 57, 5%; m. x., HK. x.— yacTu HeJIIOCTHOH AYTH, em. X.,
e. x., hh, ih., s—uacTi NOABH3BIYHOH AyTh). Hapyuenue hoppe-
NSLUUA MeXIy 3JeMelNTaMu 3THX AYr npensitcTByer 06pasoBaHiio
X2PaKTEPHOTO JJIsi OCETPa U CEBPIOrH BBIABHKIIONO pra. ¥ npeaan-
HHHOK C TAKHM JIeDEKTOM YCNIOCTH HE TOJABKO Ie BBUIBHTAIOTCS, HO
neenocobubl flaxe K npoctomy XBATATEJILHOMY ABHXKeHWIo. Ilo-
STOMY TakHe NPELTHYNIKH NOCJe HCNONL3OBAHNS 3a0acOB HKeaTKa
noru6aior.

Cxonupte ypoancrea BUCLEPAJILHOrO annapata ObWIH ONHCAHB
Ansl hopedielt, BLIpaIBAEMBIX B Yea0BHsIX HCKYCCTBEHHOIO pa3peie-
Hug (Teichmann, 1957).

HseectHo, uto B ocope PAsHOro poaa xouApoaucTpoguii Jdexar
HapyieHHsi yriieBoAHOro obMcna. TakHe aHOomasun noayuadan |
JKCNEPHMEHTAIDHO Y P5iia NO3BOHOUHBIX IKUBOTIIBIX (Ancel, 1945;
Landauer, 1947, u ap.).

JlerenepatusHble HaMcHeHis OGHAPYXHBAIOTCS TAKXKE B CKeJeT-
HOl momepeuHonoocaTok Myckysnatype. OpiicHTaLs MBILLIEYHBIX BO-
JIOKOH MOMET HAPYIIATECS!; B BOJOKHAX MeXay MHOGHOpHAIaMH NO-
ABJISLIOTCA BAKYO.I, @ TAKKe NOJNOCTH B TeX MECTAX, rfle MblieyHas
TKaHb JereHepupoBana.

Henopassutsl tarxke coefuHNTeNbHOTKANALIC 1 MLILIEYHBlE 060-
JI0YKH opraroB. CpapHeille TOCJAEAOBATENLHBIX CTAILI pa3BuTHs
Kabep NOKAa3aJ0, ¥TO MaGePHBIe JeNecTKH MOMONLITIBIX npesuym-
HOK TIPOO/KAIOT pacTH B JUINHY J0/blUe, e y KOUTPOJIULIX, &
ZNdHEPeHUHPOBKA BTOPIMHBIX HAGCPHEIX NENECTKOB 110 CpaBHCHHIO
C KOHTpOJIEM Yy HuX 3anasjeiBaer. B pesyabrare Yy NpeiHYItHOK,
P23BIIBABLIIXCST B BOAE C NPHMECHIO (eHONa, KaBpPbl CTAHOBATCS
AnuHHee, yem B Hopme (puc. 57, B u B’), u He NPHEDLIBAIOTCA XK A-
GepHOIT KpLILLIKOE.

Ipu cosepxanun npepnuunnox CCBPIOTH B YCJOBHAX He10CTa-
TOYHOH 23paluH BOALI ANNHA XK AGEPHBIX JICNECTROB TAKXKe YBeJIuH-
Baercs (Llmanbrayscn, 1955a).

Kpome onncaunnix sbime nan6ogsee XapaKTePHLIX HapyIueHn
Pa3BUTHs NPEANHIHHOK OCETP2 W CEBPIOrH, Pa3BUBABLIMXCH B BOLC
C MpuMechio geHo/la, H Pa3NUUHMBIX yXKe NpH X HAPYKHOM OCMOT-
Pe —Ppc3koe ocnabeHue MICMeHTALHN, HADYILCHUS CTPOEHHsI BHC-
U€PAILHOIO annapaTa, NHIEBAPHTENALHON CHCTEMLI I /133 — Ha-
G:1101210TCA 2HOMAJIHH B CTPOEHHH OGOHATENBLHOIO OpraHa, yMeHb-
IICHIIC pA3MEpOB TeJ1a | iapyIlentst KpoBoLGpameHIIs.

ToBeenle npeAnunKOK Takxe H3MEHsETCH, INeppasi peaxuns
Ha npHCYTCTBHE (eHOJIa B BOJE BLIPAXKAETCH B Pe3KOM FOBLILCHHI
ABHIATENLHON akTuBHOCTH. HopMannHele peaxmui NpefNNYIHOK 11a
CBET, T€HEeHHe Il COTPACCHHC NPH 3TOM NOAABJSIOTCS, Bosbyxnennoe
COCTORHHE MNPEINNUHOK MOCTCNEHHO fePexOANT B JernpeccuBHOe.
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Ecad BepHYTb NPEVTHINHOK B YHCTYIO BOAY B HEPIOI BO36YMk.2eHIs,
OHO Cpa3y MpEKpallaeTcs, a WHOM[A ja)Ke CMCHSIETCH YIIIEeTCHiteM
ABUraTeJIbHOH aKTHBHOCTH.

Heticteue tazrceavix meTaAa06. XOpolo W3BECTHO, ¥TO COMH TS~
eAbiX MCTANI0B MOTYT OBITb TOKCHYHBIMH 1751 PbIO Y2Ke B 4pC3Bbl-
yaiiHO Manblx KOHHeHTpauiAx (corble H ThiIcAuHbe foau Mr/n). [pp
9TOM 06paTHMOCTb OTpaBfeHHs Pb6 oueHb HeBeJHKA (J1YKbsiHCHKO,
1967a) . IoMeuleHne B CoCYAb! ¢ NPeLJIHYHHKAMH OCETPOBBIX KYCOU-
Ka NATYHHOH CETKH 32KOHOMEPHO BLI3bIBAET yrHETEllHE HX pOCTa M
TOPMOK CHHE AH(QCpPeHIIPOBKH, CONPUBOXAAEMOE CHUXKEHUEM KH3-
nectoco6HoctH (LImanbraysen, 1957, 1962). Ilpu suipauuBannq
NPCAJIMHHHOK B COCYAAX B TNPHCYTCTBHH KYCOYKa JIATVIHOI CEThH
TOKCHHECKOE ACHCTBHE HOHOB TAMC/ALIX METAJNOB He MNpOSiBIRJIOCH
A0 NlepexoAa npeAdHuliiok Ha KabepHoe abixanue. Ha aTuix cragnax
HauHHaJach HX rH6esb. ONNAKO yrHETEHHE pOCTa CTAHOBHAOCH 32-
MCTHLIM BCKOpe TMocie BbUIVIVICHNs npeaaniuHok. [1pu stoM 3aMeln-
TCHHE pocTa Goablie Beero CKasblBACTCA HA JJIHHC TeX uacteil teda
NpCAJHUMNKH, AJs KOTOPHIX XapakTepen Haunbonec HITEHCUBHBIH
POCT B 9TOT MEPHOJ; B pe3ysbTarte ¥ npeisHunIioK HapyIialTes Npo-
NOPLHI TeJa, pasBUBAIOTCS HCKPHBJCHHS, 11€/l0PA3BHBAETCH MeX-
HO3/lPeBasi Meperopojika, YKOpPaullBaloTCs YCHKI, X a6epHble KpLilil-
KM, XabepHble JeNecTKH, HeIOpa3Bupalorcs nJapHukH (puc. 58).
[1pcnapoBka TaKNX TNPEAJHYHHOK BbifBHJI2 JAedeKThbl NHILEBAPH-
TeJIbHOH cucTeMbl. ITHIEBOA W cnupasbHas KHIIKA Y HHX 3HAUHTEb-
HO VKOPOYE€HBI, 2 TPOMEXYTOUHas KHILK2 YTJIOLLeHA Il BBHITAHYTA
RAOJb B31YTOTO XXENVAKa, 3a4aTOK NHJOPHYECKOTO NPUIaTKa OTCYT-
crpyer waH Masdo passut (puc. 56). HMccnenoBauue mokasano, uto
c.ili3lictan 060I04Ka KILIEYHHKA TOHUbLIE H €€ CKJAAKH BbiparKeHbl
caabee, uCM B LIOpME, JXeNe3bl JKeJdyiKa OTCYTCTBYIOT, pac-
I{EMJICHHE 2KEATOYNbIX TJACTHHOK B NONOCTIH KEJYAKa MAET MHOro
MeNeHHee, 4eM Y OIHOBO3PACTHbIX HOPMafbHBIX MPeISIHYHHOK,
Koraa xonTposibHLe NpeAJHYIHKH MePexOIAT Ha aKTHBHOE NHTalHe,
NOTONBITHLIE HPEAJHUNHKN 06J27al0T elle XeayakoM 60/bIioro
ofbema, 3aNONHEHHBIM XKeJTKOM. HepaculenjcHHuIR KeJaTOK npem-
craBasier co6oii  MeXauluecKoe TNPEnsTCTBHE JAAsi 06pasoBaHus
CKJIaJIKH, OTACJSIONICH KIIIEYHHK OT KCIYAKA, I I03TOMY GOpPMIUPO-
BaHHME KHIIEYHNKa NPOHCXOINT athnhuno (puc. 56, 58, I' u 59). Hau-
ible GHOXMMHYECKHX PaGOT MO3BOASIOT AYMaTb, YTO OAHOI W3 mpu-
YHH HApYUICHWH Pa3BHTHA, BbI3BAIHBLIX MPHCYTCTBHEM HOHOB THIKE-
AbJX METAJIOB, CJAYXHT WHAKTHBAUHS (PCPMEHTOB, VYACTBYIOLIUX B
pacmenaenny xeatka (Gross, 1954; Flickinger. 1956; Hewitt, Ni-
ckolas, 1963) B pesv.ibTaTe YMEHbIUAETCR KOJNMYECTBO MPOAVKTOB
3TOrO paciierieHns, HEOGXOAUMBIX 145 pocTa H AudQepeHUHPOBKH
NpeAJHYNHOK. Broc/ieCTBIE NPOUCXOAMT JIN3HC KENTOYHBIX Tra-
CTHHOK M camoil CTeHKH Keay:IKa. Il BCH Macca NH3UPOBaHHOro
MEeJITKA BHIBAJUBACTCH B NOJOCTb Tesd. Takne HpeIJIHIHHKI HCXKH3-
HCCNOCOBHLI.

Y npeasuyniok, pa3BUBABUIIXCS B NPHCVTCTBHI JaTYHHOIl COTKH,
nabaro1anicsy  AercliepaTiiBHBIE  H3MEHeHHs! MONCPCYUlofogocaTol
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MYCKYIATYPhI, HOAOGHEC TCM, KOTOPBIC GLIIH ONUCAHD! [0S NPEAN-
HIHORK, OTPABACHHLIX (GCHUAOM.

¥ TakHX npeanuuunoK Hapyien MopgoreHes rnas. B uux we npo-
HCXOLHT HOPMAaJbHOTO PACTSIKEHIS! Il YTOHLIICHHS CETYaTKH, B raa-
32X, OOBIYHO MCHLIUIErO pasMepa. MOJ0CTL CTEKJOBHINOIO Teda Hily-
TOXHO Majla U XPYCTAJHK TOYTH BINIOTHYIO TIPUACKHT K CeTYaTke,
KOTOPasi 3HAUNTE/LUO TOJLIC CETUATRH 143 KOUTPOJbLBIN HPCLIH-
uuHok. [epeauns kamepa rmasa Takmke cuanio peayutipopaHa. Ta-
KUV 06pa3oM 112PY1IAKTCH  HOPMAJLHBIE COOTHOIICHIS pasmMepoB
raasa u xpycranuka (pue. 55).

Bo miorux cayuwasx Ha Tene nMperdHuHHOK HMCIOTCH YU2CTRIL,
B KOTODBIX STlITeJUH HCKPOTH3HPYeTcs AN 06pasyeT HCOPraHu3o-
BUHHLIE pA3pacTAHUA IMHTCANANBHBIX KieTok. OcTaeTcsi Heauisic-
HEHHbIM, BO3HIIKAIOT JIll 3TH Pa3pacTaHHst B Pe3yNbTate XHUMULECKOTO
TOBpEeXellllsl I0OKPOBOB HAH 3Tu KaKoe-To BHPYCHOe 3260.1eBaHHe
ocnab.ieHnbl X Npe1aHulioOK.

lNoMetncHlle NPCLINNIHOK B BOAY € KYCOMKOM JIATVHHOR CCTHH
H2 pasubIX CTAAMsAX PA3BUTHA NOKA3a/10, YTO C BU3PACTOM TOKCIM-
HOCTb HOHOB TSXKCJbIX MCTA/JIOB 15 HHX YMEHbLIAETCH.

IoescHIle NOIONBITHBIX MPCATHYNHOK OTAHYAETCH OT NOBEEHIIS
KaK KOHTPOJIbUIBIX, TAK H T€X NPCAJHUIIHOK. ROTOPLIC PA3BUBAJIICH B
BOJic ¢ mpumecnio deuosa. Bekope mocie momellenusi B cocvi, co-
JepKAHE JATYHHYIO CETKY, ONN CTAHIOBSITCH MAJONO.(BIKHBIMH, &
3aTeM NOJOJATY JIeXKaT COBCCM HEeMOABHMHO na aHe. Ha ceer, TOkN
BOAB! Il COTPRCEHHS OHIl pearupyior caabo, a 3aTeM U COBCEM nepe-
CTAIOT pearupoBaTb. YTHETCHHE POCT2 H CHHXKEHHC BBDKHBAEMOCTH
NpH BLIDAUBAHKY NPCATHYNHOK B CAAKaX C JATYHHON CeThoill Ha-
Gaopanoch u aApyrumi ueeneaosarensimn (Cemenos. 1958: Kosox-
noBa, [lleBuenko, 1976).

Heiictene sewects, codeprcuuyuixca @ ceexceti dpesecurie. Boa-
JeMCTBHE BELUCCTB, SKCTPATHPYEMBIX H3 CBeXell JPEBEeCHHbI, TOXe
NPUBOAHAIO K JlepeKTHOMY opraHoreHe3y. O1HAKO TOKCHYHOCTb 3THX
BelllecTB OblIA HACTOILKO BEJIHKA, WTO NPeLJIUlHKH BCROPE MOTH-
Gaan Ha Teste Tawux npeafuyHHOK OGHapy:KeHbl MHOTOYHCJEHIIbie
Geiecble GYropkM, Taklle XKe, KAk H Y NPCAINYIHOK, pa3BUBaBULILXCH
B NPHCYTCTBHH HOHOB THXKEJbIX MeTaNioB (paspacTaHnsi SnuTciu-
anbublX KJAETOK). THRNYHBIM 1eeRTOM NpeaIHYUHOK, pa3BHBAlO-
IIXCS B TMPHNCYTCTBHH CBeXcl JpeBectiHbl, Gblia BOAAHRA.

Heo6x0nMO yunThiBaTh, 4TO ACHCTBHE PA3NUYHLIX BpeIHbIX Be-
1€CTB, NONAAMIOUIHX B PCKIl, CYNICCTBEHHO 3aBHCHT HE TONbKO OT
UX KOHLEeNTPauui, HO H OT 3KOJOrH4ecKuX GpaKTOPOB Cpeibl, TaKHX
KaK TeMrnepartypa, KOHUEHTPaUHA Kucjopoaa, pH, koHuewtpamus

Puc. 58. Pasputie npeannumiok oceTpa B NPICYTCTBHY NaTYHHOI! CETKH

1 — KoHTpoabNAR nOpCANKYMHKA HA cTaguH 45, 5 — pacTHaA npea . €n cTa-
LHH BHUIYIUIEHHS DAasBHBAGLIASICR B NPHCYTCTBAH KYCOYKa NATYNHOR ceTKH, B — oaHopospact-
Has NPCIIHTHIKR. PA3BHBABLIAACA B annapate YanukoBa B pexe, I’ — oTnpenapoBamias nuiLe
BapuTenbhasi CHCTCMa NCKPHEBJAENHON NPCANHYMNKK W3 annapaTa Yainkoba: MT — T Meiel-
TOPuR: ocTanbHbe 06o3HaueHHs KaK., Ha pHC. 56
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YreKHCOTRL, X EeCTROCTL BObI, CKOpocTh Tedcnust M Ap. (Doudoroff,
Kalz, 1953. Lloyd, 1961; Jlykbauienro, 1967a, 6, n ap.).

Haupumep, cymecrsyer obpartiasi 3aBHCHMOCTb TOKCHUECKOTO
DeflCTBIs coneil TAXCABIX METaNIoB Ha PhI6 OT CTENEHI 3KCCTKOCTH
BOJIbl. 3T0 OGBACHARTCS TEM, UTO COJH KaJblLHA CHHXKAIOT PACTBOPH-
MOCTb COMell TAMXENbIX MeTajioB, 06pa3ys ¢ HUMI HEPACTBOPIMDIE

v own ok en ¥

Puc. 59. Crpoenne npenauumkgi ocetpa, passusapwefics co cTamin BRUY1LTENHS)
B TPICYTCTBHIL KYCOUKa JaTynuoft cetkn (A) n 0ZHOBO3PACTHONR KONTPOABHOI mi-
WHHKH BCKOPC NOC]e MCPEX0SA Ha akTHBHOR MuTaHue (6)

kO Kopuonue obvekTH. Ocranbhtie o6oihavens, Kak Ha puc. 56

OCA'KH; KPOME TOTO, HOHDLI RaJbUHS BJMSIIOT HA KJIETOMHYIO NpPOHH-
U2eMOCTD, Y MENbIIast CTCNeHb NPOUIKHOBEHHS! OTPaBASIONLETO Bellle-
crBa B kiacthu (Jones, 1938, 1939; Jlykbanerko, 1967a, 6). Ha tok-
CHUHOCTb GOABLINHCTBA OPraliHYeCKHX COeIHeHIE XeCTKOCTb BObl
nouti He n.inser (Mcetedes u ap., 1971).

C 1pyroit cTopoHul, TOKCHUIOCTb STHX BELCCTB Pasauyna AAs
PA3HBI BILIOB pbi6. OHa 3aBHCHT OT BO3PACTHBIX OcobenHocTeii prib,
X ClloCOGHOCTH analTIpOBaThCsl K BPCANO# cpese, 1aKkoHel, OT BO3-
MOXHOCTIE NPOHHKHOBEHUR BPENHBLIX BCIECTB BHYTPb GPraMuaMa M
Apyrux ¢aktopo (Paepos, 1965; Jlykbsinenxo, ®aepos, 1965;
Jlynbsivenno, 19672).

HaJloxenHble B 5TOM pasieile JAaHHBIC CBHACTEILCTBYIOT O TOM,
4TO AeQenThl Pa3BHTHS NPELIIUHHOK 0GYCAOBJCHE, MIABHEIM 06pa-
30M, HCONATOTIPHATHLIMU BO3ZEHCTBHAMIL HA HHX B MepUOj MOApa-
wuBanusi. Ilpu yerpaucnuu spensuix ¢aktopop pHemell cpebt
Pa3BliTHe NPEAJNYHHOK HAET HOPMAJbIO H NEpexo;l K JHUIHOYHOMY
NIEPHOAY CoBepLIaeTCs 663 CYLIeCTBEHIbIX 1I0TePb. I\ TAKOMY Ke Bbi-
BOAY NPUNOIAT U ApYyrue uccaeiosatean (AdoHny u zp., 1971).



4. BHELWHUE YCJIOBHUS PA3SBHUTHSA

4.1. OO6uiHe MoJOXKeHUs

THonatue o nopoeux. )XUBOTHBIE H PACTE€HHs] HAXOAATCS B HENPEpbiB-
HOM B32UMOAENCTBHH ¢ OKpyXalolleil cpefofi. Mexay 1eM oHa He
6biBaeT AGCOMIOTHO FOCTOSHHOM B TeueHHe XOTb CROABLRO-HUOYZb
IINTENLHOTO BPEMEHH; BCC NOHKWIOTEPMHBIE MHBOTHBIC KIUBYT H
pasnHBaloTCR TpH  KoneGnomHXes TeMnepatypax, OCBEUEHHOCTI,
COAEPXKAHII KUCIOPOA2 K T. A. OAHAKO Kam1blil BHA KHBOTHBIX, B
COOTBETCTBHH C €ro 3KOJOTHeil, pa3MHOXKA€eTCs H Pa3BIIBA€TCH HOP-
MaNbHO TOJLKO B TOM CAYuac, €CJIH HMEIOTCA HeoOXOAnMble 1151 STO-
ro ¢anTopbl BHEWHCE CPesbl U €CJH OHH H3MEHSIOTCA B ONpE1eJIeH-
HbX rpannuax. EcaH npoHcxoisT Cojee Cilibilble U3MEHCHHS, TO
JKIBOTIblE TICPECTAIOT PA3MHOKATLCR, 3APOALIIIH TMOBPEKAAIOTCS, 2
3ateM H rHOHYT.

Benuunsbl, XapaKkTepH3yIONHe T€ HJIH HHble YCJOBHS, NPH KOTO-
PHIX HACTYN2€T NOBpEXJeHHe H rubesb, Ha3biBAKTCS TOPOrOBLIMIL
Pa3nnuaior BepXxHHH M HHXHUE MOPOTH H MeXJy HHMH 30HY OMNTH-
M2.IbHBIX H CyOONTHMANLILIX YCJIOBHE.

KOMIJICKC YCIOBHE, NPl KOTOPBIX OGBIMHO TPOMCXOAMT HEpecT,
Ha3bBacTCs! HepecToBbiM. [1peaentl HX KojieGaHuil o6bHIIO HEMHOIO
y2Ke NOpOroBbIX YCAOBH.

Hepectosoie ycaoeun. boabluasg 4acTb XKHBOTHLIX aKTUBHO HAXO-
ART GJaronpusiTHbIE YCJOBHs CYLIECTBOBAHHR. DTO NPOHCXOIMT B
cuAly BHpaboTaBuIErocst B AJMTEJbHOIl HCTOPHH BHAA BPOXIEHHOTO,
WJIH WHCTHIIKTHBIOrO noBeaeHWs. Toulo Tak e C NOMOLIbI0 MH-
CTHHKT2 POAHTENH 0GeCTIeuHBAIOT HOPMAJILHLIC YCJIOBHS! XKH3HH J15
NOTOMCTBA. DTH YCJIOBHR A/ PasHbIX BHAOB pbi6 CHJIbHO pasnuya-
1otcsl. Puifbl BEIMETHIBAIOT HKPY B BOJle pa3HOi CONEHOCTH — B OK€a-
HaX M MOpP#X. COJOHOBATLIX BOAAX HAH INPECHOBOAHBIX BONOEMAX.
OH# pasMHOKAIOTCH B Pa3HOE BPCMS rOA4; TAK HANPHMED, KaproBbie
M OKyHeBble phibbl HCPECTATCS B BECCIHC-JETHHE MeCslUbl, 2 MIOrHe
Jlococenbic — B oceHHe-3uMuue. Mkpa onHux pbi6 paspiB2ETCs BO
B3BELIEHHOM COCTORIIHH B TOJIIE BOAbI, ¥ APYTHX — B NIPIKDCNJIEH-
HOM COCTOSIHMH, TIPHK/NCEHHAA K CPYHTY HEPECTHNINA HAH K MOABO/-
HbIM PACTEHHSIM; WEKOTOPBIE Pbibbl OTKN2/ILBAIOT NKPY B T[HE3/A,
UHKYGHPYIOT €e B POTOBOH MOJOCTH WW MPOSIBIAIOT ApYTrHE dopMit
3a60Tb! O NTIOTOMCTBE.

OceTposbie PasMHOX2IOTCR B PeKaX H HONTH BCE OTHOCHTCH K
pui6amM, HepeCTAIIHMCS B BECEHHIe i JIeTHHC MeCHILbL. Onn noafieMa-
JOTCS! BBEPX TIO TEHEHHIO PekH, HHOMA HA MHOTHE COTHH KIJOMETPOB,
FIOKA He BCTPETSAT NOAXOASIIHX /IR HepecTa yeaoBuii. CaMKit BbiMe-
THIBAIOT HKPY HA NePeKarax, ric HMCeTCs CHJbHOE Teuenie H ivioT-
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HB, O6bIMHO rasegHLi TPYHT, 37€Chb UKPIHKHN NPUKICHBAIOTCSH K
Fa.dbke Ul HHKDYCTHPVIOTCS MCCHIKAMII 1 3abuBaloTcs B micmn
Meh 1y kaMuaMu (Xopouiko, 1968).

AocTiruye pafiona nepecTiLnmy, camiy BLINOST HA HEPECT TOJib-
KO TOr1a, horia TeMucpaTypa BOALI Gaaronpnsitia s Ao3peBaHus
OOLUTOB Il pa3BHTHsI 3apoabliicii. Ecan TCMIIepaTypa B LEePHOA He-
PCCT2 BHE3aMo NMOAHHUMACTCH BLIILC ONTIMAJIBHOIE, HepeeT npekpa-
LACTCR, CAMKH YXOAAT C UCPCCTHIIILL H 3aJ0ral0T B sivbl (e, Hder-
aag, 19702). Onncanw cayuan TIPEKPALLCHHS HepeCTa Npu Coxpake-
HILT HCPECTOBLIX TEMNEPaTyp, 1o PC3KOM ClIKen L YPOBHS BOAbLI Ha
Hepeetwinwax (dopoum, Tpouuknii, 1949; Xopowko u Aap., 1974).
Tanum 06pasoM, B koMILIeKCe HEDCCTOBLIX YCIOBII JUMHTHPYIOLI-
MI MOTYT B pa3HbIX CNyyasx GuiTh pasHble pakTopLL.

Hseectno, uto camky, OCTaHOBJIEHHBIE H2 MYTIl K HCPCCTILIHLILAM
HIoThiHaMN (Bonrorpa:cmﬁ, Humasinckoil u Ap.), He maiiis Hepe-
CTOBLIX YC/OBHI, BOOGIle He BLIMETLIBAIOT HEPLI; ¥ TAKHX CAMOK fpo-
HCXOAUT aTpesns doannkynos (Pagcesa, 1965, 1979; Bapauuuno-
Ba, 1968).

HepecroBeie yeaosus Y PA3UBIX BHIUB OCETPOBBIN PLIG CXOAHble
(XoT# ¥ He coBcem OAHNZKOBLIE), NIOITOMY HX MpeTCTABKTCIN HHOr 22
BCTPEUAIOTCH Ha OAHHX I Tex e HEPECTHJIHLLAX, W 3TO B peaKlix
C1y4asiX  NPHBOIHT K BO3HHKHOBENI MEXBHIIOBLIX THEPHAOB.
Y oceTpoBLIX Takile THGPILIBL BIOTHE X H3HECHOCOBHD! (Hukomoxuu,
1952). Oun H3peaka nonanaoTes B YI0BAX H XOPOIIO H3BECTIIH! pbl-
6aram 11 puiGonozam. Pasmax THOPIIN3ALNH B €CTECTBEHHBIX ycno-
BURX, 01HAKO, orpaHuYeH TeM, uro Bpems HCPECTd H HEePCCTOBLlE
TEMUCPATY PRI V PA3HBIX BHAOB COBNAXAIOT JNLIL B ¥3Kro# 30He. OnHa-
KO, B NOCAEIHIE oAb, NOcae 34pEeryJTupoBalilsi CTOka PeK, B Pe3yab-
TaTC CMEIEHIA CPOKOB 3aX0Ja NPOM3BOAHTEJEE Pa3ubIN BUAOB M
PA3ULIN GNOIOrNYECKHX TPYNN M yBeauueMns 1 ROHUEHTPANNN Ha
COXPANHBUUINCH HEPeCTIMNILAX, BepOsTHOCTH NCPEKPCCTHRIX Chpe-
WwuBanuil noseictnack. Cepbeanyio MTPO3y 1751 COXPAHCHHA YHCTHIA
BHIOB ocetpoBeix uptioGpea Gectep, KOTOPBIl Tenepb B GoJabLiom
UHCTe 06NTACT B OTKPLITHIX BOJOEMAX, Ocobenno muoro ero » Gac
ceifHe A3uBCKOro Mops, riie on HaryausacTesi W yxe Ha 7-ii roa [0
CTHiraet nodaosospenoctn (Gypuces, 1969). Heemotps Ha axtusnoe
TPOTHBOIEHCTBHE MUOTUN YNEHLIN Beedelio Gectepa B ocerpoBbic
Boluewbl (eM. Bapaunnkosa u ap., 1979), ara ouubka yxe conep-
IIEHA] Chodb CEPHe3HBIMH OKaXyTCs ce TOCACACTBUR, NoKaKeT Gy-
Ay uiee.

Orxowenne pazeusaougezocn sapodvuua co cpedott na pasHoL
cradusx pazsutus. B upounccce Pa3BITHS OTHOLICINISA 3apoablwa co
Cpe:1oii tenpepbiBHO n3MeHsA0Tes. OcoBeHio 3HAYUTEJIbHB! 3TIE H3Me-
HEHHs 3 Tex KHBOTHBIX I PaCTEHIl, ¥ KOTupLIx 3apoApiuleBoe pas-
BIlTIle WIPO10/KACTCR 0.ATOE BpeMS, 1, HAYHNANCH B 01HO Bpems
Fola, 3akaHuuBaeTcst B apyroe. B sty Cayuasx koMmicke Giaro-
VIPUATHLIN yCAOBUI 4751 PA3HLIX cTauui MOmeT GuLiTh COBCPLICHIID
pasauuHbiM,
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Y 0CeTpuBbIX 2TOTU He Na0MI01A€TCsl, TAK KaK BCC 32POLILICBO
pa3BIITHE HPOTEKAET Y HIX 3a KOPOTKIH cpok (ot 2—3 10 10 cyTOK,
B 34BIICIMOCTH OT TeMnepaTypul). KoseGanus BHeLIHHX yCIoBHii 3a
TAKOH KOPOTKIE MEPHOA HOCAT cAyuaflHLfi XapawTep, He MOrvT
HMETb ONPEIICHHOIG HanpaelieHdns, 1t QAKTHYECKH BCE pa3BHTHE
MPOTERAET B CXOAHWI YCJOBISX. Oanako, OTHOLIEHHs 3apoabliue
€O CPelOH H3MCHSIIOTCA B B TOM Cllyyae, KorAa caMa cpend MaJao Me-
HAETCA: B X0je PA3BHTHS H3MeHsIOTCS NUTPEGHOCTH 3apOAblia, ero
YYBCTBUTC/BHOCTD K HeGAaronpiATHLIM BO3A€HCTBHAM; O1lH I TOT
e GanTop BHELIHCH Cpelbl MOXKeT HIPaTbh PasfHYHYio pudb Ha pas-
HbIX CTainax co3peBaHus It pa3BHTHA. [ToCHIM 3TO HeCKOJNIbKHME
npHMEpaMIL, .

Ha nporsikcHHM 32pOALILICBOrO PA3BHTHH MPOHCXOAHWT HeVK.IOH-
woe Hapactadie notpebaennsi kucaopoia (Kopxyes n ap., 1960,
Tarapckan u 4p., 1958). 3a nepliof OT OMIOAOTBOPEHHA A0 BBUIYII-
JIeNusl NOTJIOLICHIC KHCAOpoAa OANNM 3apPOAbILIEM BO3PACTaeT B
20 pa3 y ocerpa, B 27 pa3 y cespiord 1t B 50 pas y wuna, a npi
nepecuere na | r Becca— B 15 pas y cespiorn, B 25 pa3 y ocetpa u B
39 pa3 y wHna (Kopxyes u ap., 1960).

H3meHscTcs It 4yBCTBHTENBLHOCTD 3aPOAblla K OAHIM H TeM ke
1eGaaronpHATHLIM BHELINNM BO3JeficTBUAM. Tak, BbicoKasl TeMne-
patypa (okos0 30°) B MECpHOZL OIMOAOTBOPEHIIS It B Hayane Apobie-
Hitsl yOHBaeT fiilo, B KOHLE TacTPyJIsilHi BhI3bIBAET Pe3KIle Hapylie-
Hltsl pasBuTUHs (BO3HMKAIOT YPOAH € HEHOPMAJbHbIM CTPOCHIEM
rOMIOBBI, CEpALla I XBOCTa), NoC/Ie Hauana NysbCalil CepAlua He Bbi-
3bIBAET 3aMETHBIN H3MENCHI CTPOCHIS, 4 B HEPHOA Mepei BLIIYI-
JCHHEM BLI3bIBaeT NapaJsHuiL.

C Apyrofl CTOpOHDI, OAHII H Te K€ BO3AEHCTBHS 11a pa3HbIX CTa-
IS1I% pa3BHTHS MOTYT IIMeTb pasanuiioe 3xadeHne. Haupumep, 6bi-
¢TpoE Teuellte 12 HEPCCTH/NILAX B MEPHOA HepecTa BJEHET 34 coboil
CHJbIIOE PACCElBAHHE IkPBI, B IEPHO/L PA3BHTHA 3a2pOjbiLueil HpensiT-
CTByeT OceiaHIio Haa 11 obecrneyuBacT JyyulHe YCJOBNS AblXauus,
a B MepHoj BbLIYMeHIs crnocobeTByeT Goslee OLICTPOMY BbIACJICHHIO
({epMeHTa BBUIYINIEHHS] H [IOBbILIAET NOABIKHOCTD 3apoaviuieii B
oGoJiouKax, coaeicTBys 60Jec APYHKHOMY BbLITYTUIEHILK.

HaxoHnel, notpe6ass KICIOPOid H3 BOjbl 1 BhLiefsisl B Hee yrje-
KUCAOTY H NPOAYKTH OOMCHa, 32POAbILIH MOTYT CaMH II3MCHSTb CBOIO
. cpeay oduTanus. Tak, ecqll B COCEIHIIX annaparayx, CHabKaiollHXcst
BOAOH H3 O6LIEro HCTOYHMKE, C OAHHAKOBON CKOPOCTBIO TCYEIs H
TeMnepatypoi, HUHKYOIIpOBAaTh pPa3fNHYHblE KOMINECTBa IIKpLl, TO
VC/IOBILSI Pa3BHTHA 3apojiblilel B HHX OKa3bBAKOTCH PasdiMyHbIMH,
C 3THM sBJdenHeM pbiGuBofbl xvpouo 3HakoMbl. Ileperpy3ka anna-
pata nKpoii Bjaewer 3a coOoii oTcrasaHHe B Pa3BHTUI, [OBbILIAET
[POLEHT YPOIUB M yBeamunBacT otxol. CacioBatedibHo, ONTIMAb-
Iasi 3arpy3ka amiapara Wkpoil TakKe SIBASIETCS] ONHIM H3 YCJIOBHI,
HeoOXOANMBIX /1A HOPMAJbHOIO Pa3BUTIA 3apoibilled

Hopma.ibHoe pa3ssiiTite ocobll MOMKET MPOICNOANTb TOMBKO B TOM
cayyae, ecall YCJIoBMSl, B KOTOPLIX OHO NpoTekaeT, GaronpusTHeI
LIS 33apoabllia HA BCeX CTaAlsIX ero PaspliTiisl, BKIIOYas M Hanboaee
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YYBCTBHTebHbIC. Takum 06pasoM, rpaHilun  HepecToBbLIX YCAOBII
ONPLAEsSIOTC GoMee YYBCTBHTEALUBIMII CTAANAMH, a B OpCAeax
HEPECTOBLIX yCJIOBUH B XUPOWICH HKDe 32POJbIUIN HA BCEX CTATHAY
Pa3sBIBAIOTCA THIMIYLO.

B KOMIJICKC HEPeCTOBLIX YCSOBIH, NOMIMO IIPHCYTCTBIIA CAMLOB,
BAOAAT ONpeleJieliHble KayecTBa IPYHTA Il BoAbl, TeMOepaTypHuf,
KUCAOPOAHDIH, CBETOBOH PEXKIIMBI, YPOBCHb BOLL H CKOPOCTH Teue-
HiR. Bosbliiimerso 13 stux yenonuii coxpannior coe 3HaueHme npu
HofydeHInt uKkpol 4 ee HHKyGalllH Ha OCETPOBLIX PLIGOBOLHLIX 3a-
BOAAX.

3HaHKE YCIOBUH, HEOGXOMIMEIX A1 PAIMUOKCHIS I HOPMaJIb-
HOTO PASBITHS Pa3HbIX BHAOB OCETPOBBIX Phi6, BaXHO Ai/151 [IPABILIL-
HO# UPTaHN3auNH PaBoThl ¢ HUMH BO BCCX 3BEHBAX PbIGOBOLIbIX MC-
poupusTiti. HauGosiee noaHoe npeacTaBsenuc o6 sTHX YCJIOBHAX
MOCYT 1aTh HAG/IOACHHS1 HA HEPECTILANIIAX B NePIOL eCTCCTBCHHOTO
Hepecta. K coxaneHino, Takux 1Zadmbly malo o B COBPEMEHHEIX
YCIOBISIX NX BPHA JI YAACTCA CYLLECTBCHHO AONOANMTL. TeM 60.b-
[LCE SHAUCHHE HMEIOT TAKOTO PO1a HAGMIONENNs TaM, TAE eule coXpa-
HHJICS €@CTCCTBCHHBII HepecT.

Jonoanutensuse CBCAemIs o rpaHnuax GaaronpusiTHLIX  ycio-
Bt MOTYT GHITh NOJIydeHbl NPH M3YHEHHN BINSHMS pasHbiX ¢aKto-
POB BHelIHeH Cpenbl H B Pa3HEIX 034X Ha cO3peBallie M pasBHuTIEC
OCETPOBbIX pbI6, KAK B CHELHANLHLIA OHLITAY, TAK M B I[POH3BOACT-
BEHIILIX yCA0BHsX. [loMHMO TaKIX yea0Bu#, kaw Temuiepalypa, Teue-
Hie, KUCJAOPOA M Ap., k KOTOPWM B IPAHHLAX HCPECTOBbIX pbifibi
HCTOPHYECKIL NPHCNOCOGJICHB, HMCIOTCA €Lle YCJIOBHS), He BXOASL
B KOMIJIEKC HEPECTOBLIX, KOTOPLIC UKA3LIBAIOT NOBPEAAalOUlee nef
CTBIIC (3Arpsi3HCHIE BOABI (CHOAAMIL, COJSIMH TSMKCABIN MCTAAI0
u np.). Jlns HHY BaXKHO BHIACHUTH MaKCHMA/LHO AOMVCTHMBIC 103,
€ille lle OKa3bLIBAIOLLIE TEPATOrCHHOTO JeHCTRILS.

4.2. TemunepatypHble rpaHMibl

Haunem ¢ sonpoca o temncpatypax, GIaronpusTHLIX M5 co3pesa-
ISl H pasBITHH PA3HBLIN BHAOB OCETPOBHIX Pbi6. O HHX MOXKHO cy-
AT 10 TOMY, [IPH haknX TeMNEPaTypax HaullHACTCH I MPCKpaula-
€TCsl €CTECTBEUHLIT HepecT, a TakkKe Mo rpaHHUAM TCMIEPATY P, B
fpeacaax KOTOPbIX BO3MOMHO HOPMAaNbHOE PA3BHTIE 3apOLHLIefi It
MPCAJIMLIHOK [IpH 1Y BLPALUNBAHINL B 3aBOACKIN H NaGOPATOPIbIX
VCJIOBHAX (NPH YCAOBHH COBTI0ACHNA NPOYHX ONTHMANBHDIY ycJsio-
BHil — npoTouHoCTH, cogepxamts O. u 4p.). O BepxHeii rpaHiie
ONTHMAILHLIN TEMIEPATYP MOMHO CYINTh TAKIKE Il 1O KPHEOH 3aBIl-
CHMOCTH 7, OT Temnepatypel (puc. 26). Temneparypa, npu KOTOpOi,
HECMOTPs Ha ee yBeJIHyellle, T, IePeCTACT YROPAUHBATLCH HJNl 1AM
VAJlHseTCS, ABJIAETCA [OBPCHK AAIOLLCH.

Crepasde. Ukpy crepasin Dosyqam npa TeMnepatypax o1 10,0
Io 13,9° (Tlepcos, 1957). Tpaunupi TEMINCPATYP, HPIl KOTOPHIX BO3-
MOZKHO HOJYHEIIe UKPhl, TOYHO HE YCTAHOBJEIIL].
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Hepect crepasan B Boire n Kame HaGaiofaincs npu temnepary-
pax or 10,3—104 no 15—16° (Apuosba, 1915; Jlykun, 1947;
§1. M. Tuua6ypr, 1967), B Hu30BbE BOJCH NpH 8.9—17,0° (I1. H. Xo-
POLIKO, JIHYHOE coobuiennc). MUMeercs ykasanue (Lmuaros, 1939),
4TO OTNTHMaJblIbIE TCMIEPATYphl, [pH KOTOPBIX IPOHCXOJAHT Macco-
Buiii Hepect cTepisan, 3to 13,5—17°. MakciMafbHbie TCMOEpATY-
pbl, IpHI KOTOpbIX eule HabJIofaNC HEPECT, 3TO 20,6° (bBabackuH,
1930) 1 20,7° (Limuaros, 1939). Tpn nosbilUeHNH TeMIEPATYpPEl 4O
21° Hepect mpekpatuadicsi. [1pH najenuu TemnepaTypbl A0 9,4° on
TaKKe NpHoCTaHaBaHBancs (JIykuH, 1947).

Beayea. TemnepaTyphble ycjoBhsi, GaronpHsTHele Juls cospe
BaHNA CAMOK Geqyril M IHKYGalnH HKpPBI JIeXKAT B HHTepBaJe 7—I7°
(MUrymHopa, 1974, 19756). [1pn 3Tux TeMNepaTypax IKpY YCOCIIHO
nonysaoT Ha PoroxkuHckoM, Boarorpaickom H KypHHCROM 3KClie-
puMeHTaILHOM 3aBojax. Beillle 17—18° sifina Xyxe OBYJHPYIOT I
CHHKaeTCs KauecTso nkpbl. [1pH elie 6oJiee BLICOKHX TeMneparypax
(20—22°) mabmopaercsi Godbluoil pasbpoc Touek, BbIpaxaloHX
BeJHUMHY To. YTO CBILIETEJLCTBYET O Pa3HYHON NOBPEXKA2eMOCTH
$IHIL pa3HbIX CAMOK NpH 3THX TeMiepaTypax.

OTHOCHTE/ILHO HEpecTOBBIX TEMIEPATYp N3BECTHLI TOJLKO HE-
ony6aHKoBanLic AatHbe b. I. Yaankoea (cM. Topamenko, 1953).
COT1ACHO KOTOPBIM HCPECT GeJYTH MPOICAOIHT MpH 815"

Ceeproza. baaronpuaTHeIe 18 HHKYGaUMH KDL CCOpIOTIN TeM-
riepaTyphbl JiexaT B npeneaax or 14—15 po 25—26° (TepGuabchitit,
1949; Hukmgopos, 1949; detnad, Mnsbypr, 1954) . lpu 29° nacrty-
naet TopMoxeitie passutns (Hikngopos, 1949; Nernag, Lnnsbypr.
1954). Te ¢ OTHOLICHHR K TeMnepaType yCTaHOB.eHbl A8 MOJOAI
cenpiorn ([lepxapn, 1947). [pn 12° na6moaaercs Goablioi OTXOA
1IKpL! H BO3HIIKZET MHOTO YPOIOB (Husngopos, 1949). 31y Temne-
patypy culTanT (Bepuuay6, 1952) aas BOJIKCKOSi M JIOIICKOH CEB-
piort noporopoii. Cospesanue HKpb! npl 51O TEMNepaType NpollC\o-
AnT HeHopMaabro (Hetaag, 1970a). EctecTBeHubiit llepecT CeBpIOTH
B HHmHeM TeueHHn Boary nabmiotafncs 1pH 16—25° (Xopolno,
1968), na Kybanu npH 15—25,4° (Kysnnuenno, 1939; JlopomtH, Tpo-
wuknir, 1949). Mo panneiv JlofiHNKOBa (1936), MHHMM&/LHAR TEM-
nepatypa, npll KOTOPoii Gbisia nofimana Tekydas camka B KyGannm,
6uina paha 13.8° a Mmakcumanbhan — 27°. Ha JloHy nepebie Teky-
ylte CAMKH CEBPIOTH MOSIBARIOTCH MPH 15°. a maccosblfi X BbIIOB
nabaoaaerca npu 17—24° (Hoiinnios, 1936; Mepxasiu, 1947)
B Kype npn 15—16° nopmitice yXe NOKATHBIE, OTHEpPECTHBLINCCS]
camin, npu 20—25 1t Bbile NPOHCROAILT maccoBbiii HepeeT (Ilepxa-
pun, 1922). Makcumadiblias Temneparypa, opu hoTOpOll 6bla OTME-
yeH HepecT KyplIHCKOil CeBpIOTH, paBHsaach 29,6° (HdepmaBiH.
1922) ; 0AHaKO BPAL AH 3Ty TCMICPATYPY MOXKHO CYIITATb HOpMaJb-
HOH TeMnepartypoit HepecTa CEBPIOTH. [lpotsB 3TOrO rOBOPNT TOT
$anT, 4TO BEJIHYNHA To IS JIOHCKOFT SIPOBOH ceBpIOTH (CM. pHC. 26)
NpH H3MCHEHIIL TeMNepatyphl OT 27 no 2% He TOJILKO NepecTaer Co-
KPAILATLCS, HO [MEET TCILIEMUHIO HEMIONo yeeanuusathes. Tlpu
Temneparype 29 n 30° silua ceBplori yKe noppexaatores. TakHm
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06pasoM, TeMnepatypel, 64aronpusTHEe A5 CO3pEBaHHsl CaAMOK If
32pPOALILIEBOTO Pa3sBHTHA CeBPIOTH B Boare, Iony, Kype n Ky6auu
OIHHAKOBO JIEKAT B IIHTepBase |5—25°,

Ocerp. Tockoneky B Booemax CCCP KIUBYT H Pa3sMHOKAIOTCH
P43HbIC BILLEL 1t paslible GHOJOTIYECKHE IPYNMLI 0CETPOB, TO caeaver
PACCMOTPETL 1l CONOCTABHTL HMEIOWHECH /ISl HUX [iAHHble,

Jins 3aposbiueii pycckoro spoporo ocetpa Ha JloHy temnepaty-
pet ot 10 no 20—21° 6aaronpustel, a 25° ssascres IHOBpe# Aawuleli
(Tep6uabckuit u ap., 1951; Bepuupny6, 1952; Hetnagp, 1970a). {an-
BHIX O TeMDepaTypax HepecTa 3Toro oceTpa B Jlony Her, a B Boare
Hepect ero Habmoaann npn 9—15° (Ansisanna, 1951a) u opi 9—16°
(Xopourko, 1968). Hepect PYCCKOTO O3IIMOro ocetpa JIeTHero xoja
8 Boare otMeuen upn 9—16° (cm. Apmioxin, 1979), a cospepaiie
PE€3€PBIPOBAHILIX CAMOK O3UMOr0 OCETPa NOCIAC IHBEKIU 1M cyc-
MIeH31tn THNOGH3OB HOPMANTLHO NPOXOAIAO NpH 18— 19° (Mo.oguos,
1979). Tlo panHbiM Moaoaunosa, 3aPOAMILIIL 3TOrO OCCTPa XOpOILG
pasBuBankce npu 18 -19°, a npeanuunnxn we NOBPCAUJIHCE NPt Gbl-
CTPOM NOBLILIEHHH TCMIlepaTypsl Boabl ot 19 70 24°.

3apoapiiy NepeILiCcKoro 51poBoro OceTpa BeceHHero xosa 5 Kype
HOpMaJiLHO passunaiorcsi npn 10—22° (Bepuuay6, 1952), a opi 25°
rospexjatorest (Fep6uasckuit v ap., 1951). Hanuwx o TeMnepary-
Pax ero HepcCTa B JIKTEPAType Mbl He HALLIH.

Hepecr nepchnckoro sipoporo ocetpa netuero xoia B Bosre na-
6ao1a0T npy 20—22 (AnsBamna, 195l1a: Bapanunkosa, 1970).
Tlepcuackuii sipoBoii ocetp ocelHero xona HepecTHTCH ToJbko B Kype
npw temnepatypax 14—23° (cMm. Bepuuay6, 1952), a npy 25—26°
Hepect ero npexpaunaetcs (Iepxasun, 1947; Hetnad, 1970a).

JleHckuil oceTp nper Ha nepect IPH TeMIEpaTypax lle HinKe
8—9°. Ilpn 14—18° xopowo pearipyer ua runoQu3apHyIO MHBEK-
o Tlpu 20° cospepanue ero nponcxoaut foablie, yeM npu 18’
(Bepasuesckuit u ap., 1979). TMo aanubim H. I'. Huxonncroit n
JI. A, Cermunoit (1978), passutie HKpLI JIEHCKOTO OCeTpa MOXeT
MPOXOAUTL NPH TeMNepaTypax ot 8 o 20, vo manbosee 6aaronpu-
ATuble Temnepatypbl ot 11 go 17°. Temnepatypbl Bbiue 21° Bu3LI-
BaJIH B HX OnblITax ruGedp 3apoabilieii.

Crnenyer oTMeTHTh, 4TO BeamumHa T, OMPpe/lcTeHHas Ha safiuax
PYCCKOro ApOBOry 0ceTpa BeceHnero XoAa B JIony (cu. pHc. 26), npu
TeMnepatype 22—23° noutu He cokpaiuaercs TPl YBEJIYeHHE TeM-
I€patTypsl, a npn TeMnepatype 24,5% 1iMeeT TeHACHLUIGO 1a%e HOMHO-
ro yaanuatecs. To ecTh 1t no atoMy nputepuio TeMNEPaTy Pbl Bbillle
22° sBASIOTCH AJIA PYCCKOTO oceTpa cyGonTuManbHbLIMHE, @ TeMnepa-
Typa 24—25° noBpeKAAeT 3apoAbILICH Ha caMbix Y)Y BCTBHTEAbHBIX
Kk AeACTBHIO HCGJATONPIATHLIX TEMNCPATYP CTAMAX OII010TBOpe-
Wi H nepBoro aescHis apo6aedns (Muusbypr, 1968; Hrymuopa,
1979). TlpescraBasiet IHTEPEC Takxe TOT (QAKT, YTO BCAMYIHA T,
onpejienennan A. C. Tunabypr na siiuax nepeuackoro oceTpa Jiet-
Hero xozia B Bosire, npu Temnepatype 20—22°, Toyro acria na Kplt-
BYIO 32BHCHMOCTIL T, OT TEMIEPATYPbl, NOCTPOCHHYIO /ISl YCPHOMOp-
CKO-a30BCKOTO IPOBOTO OCETPA.
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Taxum obpasoM, Temnepatypel ot 9—I10 g0 20—21°, no-Buanumo-
MY, ABJAIOTCA 6NaronpUsiTLIMH AJIA CO3PEBAHIISI U Pa3BIITHA 3apo-
Abliteii BceX BILIOB oceTpoB. IlpH 23° noBpex1alTcsi 3apoablium
PYCCKOTO $IpOBOTO It NepCILACKoro aposoro oceTpon. [lpu 25—26°
IIPCKPALLAETCS HePeCT NEePCHACKOro SIPOBOTO OCETPa OCCHHEIO XO/a.
ToJBKO A5 JEHCKOTO OCCTPa BCPXIIIC NOBPEHKIAIOULIE TeMICpaTy-
PHl, NO-BILAIMOMY, ICCKOJILKO HIKe. FIHTCpecHo, 4TO No AaHHLIM
. @. Bornanorofi (1972a) W npeidnyiHKI BCCX BHAOB OCCTPa CIIO-
COOHBI NEPeXOAHTh 1@ IK30TeHHOE MUTAHHE B TOM Xe nureppadc
Teunepatyp ot 11,0 no 21,5°, npiueM cTpoerne mileBapuTeastof
CIECTCMBI ¥ HIIX NIPIE 3TIX TeMNepaTypax 0aHIakoBo.

ITpoBeeHnHoe CONOCTABICHHE TEMMCPATYPIbLIX TPaHUL pa3Mio-
AKCHUA 1A PA3HBIX GHOJIOMHYECKHN TPYIIN OCETPOB HUka3bLIBAET, yTo,
\OTSl B NIPHPO1C OHH PA3MHOXKAIOTCA B Pa3Hoe BPevs 1E P HCChO.db-
KO PA3INYAKLLIHNCH TEMIIEPATYPIBIX YCIOBISIX, OAHARO H30JAAINIA HX
M0 3TOMY NPU3HAKY HOKA, HO-BIAIMOMY, He BO3HIKJa. TeM He Me-
HCE HaJdIue Takofi ilggepelHpoBKH HOMYASLHI OCCTPOBLIY HMCCT
G0IBLIOE 3HAYEHNE, Tak kak OLO 103BOASET WIIPe M MOJAHCC NCNOT-
30BATH VC/AOBHA B peKe /A5l Pa3MHOXKEeHHS! M MUTAHHS AUYNIOA 1l
vmodoan  (FepGuanceuii, 1962; DBapannnnopa, 1979; Kasauennii,
1979).

Takuv 06pasoM, MOXKIO MPCANOAAraTh, YTO TPalliLL TeMrepa-
TVp, 6aaronpusTULIN 4751 CO3PCBAHNA H NHKYGaUMl 3apoablucii, \
BCEX OCETPOB CXOHLI, & TeMNCPaTypPHbIE YCJIOBIS, NP KOTOPLIX pe-
4abIO Y.12ETCst NOAYYITL OT HIX HA PuiBOBOAHBIX 33BOAAN XOPOLIYIO
HRPY, PA3HYAIOTCA B 3aBHCUMOCTII OT TOTO, MPIL KAKIY TEMIEPATY-
pax Ha4IHACTCS H\ NEPeCT B peke 1l KaK J04r0 OHIL NA\O1ILIlch B
peke A1 B CAAKAX NPl HEPECTOBbIY TEMIICPATYPaX.

4.3. Kwucjopoa W rasosriii o6MeH y 3apoabillei

Ipu HezocTaThe KiicT0poia B BOIC CHAUAAA CHHAAETCS IHTCHCIB-
HOCTDL bINanisi 3apoiblieii, a MUTOM BO3ZHHAAIOT PA3aIYHLIC HAPY-
wenns crpoenttst (Fpusoabnes, 1947). Jdanuble 0 ROHLCHTpaLsIy
RIICAOPO.LA, UPH KOTOPLIX TAKIIE Hapyllemlst HACTYNAKT V 3apoibl-
el OCeTPOBLIN PLIO, OUCHBL NIEMHOTOUYIICASIHLLI.

OTMeuatocs, 4To CHIEKEIHC KOHUCHTPALNN KICAOPO1a B BOle
Hizke 80Y% nacwuweHust (6 Mr/1) Bpe.ano Cha3LiBaAcTCA Ha 3apoipt-
wax ocerpa, cespiorn i Geayru (Bepunayd, 1951)

Budee 1eTadbHO BANSIIE PA3HOTO COACPHANNS KHC10POda B BO-
Ac 6bI0 H3YYCHO Ha 3apOoAblIax KYPHUCKROTO H BOJMKCKOTO NCCTPUB
(}Oposiunnii, Pesnnuenko, 1961, 1963). Hurxy6atwmo nposoiwmt B
npoTouHoii Bode Hpi Teuncpatypax 16—20%, noHuenTpauum Kucao-
Po1a noLAepKUBAIN NPOIYBalleM ucpe3 Bo1y asora. Ilpn chume-
NIH KOHLEHTpanun kuciopoia 10 5—6 mr/a nadawtadoch oTera-
BaHIE€ B Pa3BHTIM 3apOALILCI, PACTAHVTOCTb BBLIYILIEHUS I MOAB-
JeHHe  3HAYHTENbHOIO MPOLEHTa Y POJAOB (FAaBHLIM 00pasoM ¢
rHHEPTPOMPHUPUBAHALINM CePIAlUCM I BOLSIHRON NCPHAAp.La); BLLIvI-
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JSIOILIIECH JUIMHHKIL HMeJIH MeHbLUIi BeC i pa3Mepsl [0 CPABHEHIO
€ TEMH, KOTOpbie Pa3BHBAINCHL NPH HOPMAALHOM HACHILLCHIN BOAHI
Kucaoposom (7,5—9,5 mr/n). B Bone, conepxauiels 3—4 Mr kicao-
poia Ha | Ji, pasBuTHe 3aposbluleli NpoTeKaso PE3KO aTHINIYHO, H
OHH NOrHGasH 0 3aBepIIeHHs] HHKYGaLHIL.

OTcyTcTBHE NPOTOKA OKA3LIBAMO Ha 3apogbilicii oceTpa Takoe
e fefiCTBHE, KaK H HEOCTATOK KHCIOPONA B NPOTOYHON BUjie (IOpo-
suuUkHE, Pesnnyenko, 1961). B ycnoBusix, korna sona V OBEPXIIOCTH
060JIONEK HE CMeHsieTCsl, Npouecch AndQy3i RICA0POAA U yrule-
KHCJIOTEL He 06eCTeunBaIOT HeOGXOAMMOUI MHTEHCHBHOCTH ra3006Me-
Ha, H 32pOABIL ICMLITLIBACT AIGQHLIT KUCIOPO/LA, HECMOTPS Ha HoOp-
MaJIbHOE HACLIUICHIIE HM BOAbL, B KOTOPUH NPOXOANT HHKYGALIIs,

IMpusescHuble JanHbIE COrACYIOTCH CO CBEACHUSIME 0 conepxa-
HHH KNHCJIOPOAA B BOJe Ha HEPeCTH/HLIAX. B nepHo1 ecTecTBEHHOro
HepecTa CeBproTH OHO KoJieGilercst Ha Ky6aun B npezenax ot 9,0 go
6,6 Mr/n 1 Ha Boare ot 9,3 1o 8,4 mr/an (Kysauuenko, 1939), a B ne-
PHOA HepecTa oceTpa — Ha Boare ot 10,1 10 8,2 mrfa (AnsiB1nHa,
19514, 1953) H Ha Kype ot 9,8 n0 7,2 mr/n (depxkasnn, 1947).

CooTBeTCTBeHI0, NP pa3BeseniH OCCTPUBLIX PbIG HHKYGalIIOH-
Hble annapathl AOIKHBI CHaGXKAaThCA BULOH C HACHILEHHEM KHCJIO-
poaom oxodio 100%; HeobxoanMa TakKe mocTaTouHas NPOTOYHOCTS,
06eCrneyHBaioLIas CMeHy BOLbl BOKPYT HKPHHOK.

Henibas gonyckath ckienBaHHe HKpB B KOMKH, B LEHTPC KOMKOB
CHauana NPOHCXOAHMT 3aMeAJIeHHe Pa3BHTHA 3apOAbIlieil, 3aTeM Bo3-
HIKAIOT PA3NHYHLIC 2HOMAJIHH, H 3aPOALIH 0L MOrH6alT ewle |
/10 HACTYIJIEHHS CTa/IHA BLITYIJIeHH .

Ouenb CyllecTBEHHO TakkKe /5 oBecrnedents HOPMaJIbHOrO ra3o-
0GMeHa CTpoOroe cobiIloieHHe HOPM 3arpyakit IHKY6GaLUHORHLIX anna-
PaToB uKpoii; meperpy3ka annapata cosnaer LeHIHT KICAOpOoAa,
YXYAWAET yCNOBHsI OGMEHA H BjieeT 3a co6OM, Kak Mbl YK€ roBo-
PHJI, OTCTaBAHWe B Pa3BHTHN, a TaKXe MOBHILICHIE NPOLCHTA
YPOAOB.

4.4. KauectBo Bojbl

Boaa, B KOTOpo# pasBuBalOTCS 3apoabimm OCETPOBLIX, He N0JKIIa
6LITh i KHCTION, WU wenouHok. B nepnog Pa3MHOXEHIS OCEeTPOBLIX
PCaKLIIA BOAbI HA HEPECTIIHILAN KOJe6JIeTCsi OKOJIO HeATpaJIbHOM
v cnatowenounoii: pH or 6,5 (Jlykun, 1947) u 6,6 (Ctporanos,
1938; Kynuyenko, 1939) no 7,7, a HHOria H jgo 8 (Aaseauna,
1951a). Humerorcn pannbie (Ba6ackun, 1930), urto npit pH nnxe 6,4
It Bbilie 7,5—8 3apoAwlunt cTepasiau yxe NOBPEKAAIOTCH.
Bpe:iHoe BinsiHHe Ha pasBHTIle 32POABILICH i MOJIOAI OCETPOBBIX
Pbi6 OKA3EIBAIOT NPOMBILIEHHBIE CTOUHBIC BObI, HedThb N Ipyrue
3arps3HenHs] PeYHOil BoAb. JIAs ikpsl, passiBaomeiicn Ha [HepecTi-
AluaX, 0coGEeHHO onacHa edTh, KOTOPas OCenaeT HA NHO pekn
BMCCTE C HacTHNaMh peylod B3BecH. Bpeanoe aeiicToic HegTie B
DONBLIIOH CTeNeHH ‘06YCHOBIEHO TOKCHYHOCTHIO PaCTBOPAIOULIXCS B
BOJE HAQTEHOBHIX KHCIOT. B onbITax 11a ikpe ceBprori 6bUIO NoKa-
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320, YTO KOHLEHTPAUHH HaQTCHOBLIX KICIOT Bbiue 20 Mr/a Gesyc-
J10BHO ry6uTesibhel (Mepxasin, Quryposa, 1951).

TTo apyruM jaHHBIM, TOBPEKAAIOULEC 1EHCTBIC HAQTCHOBBIX
KHCJIOT Ha IKPY GesIVIH, IHNa, OCETPa H CEBPIOTIl CKA3bIBAETCS yHKe
[pH 3HAYHTEJILHO MEHbLIN KONLEHTPAUHAX: KoHueHTpauun 0,5—
| Mr/a DNpHBOAAT K OCTaHOBKE Pa3BHTHH 3apOALILIEH A CTAAHAX
1O3/IHeH racTpyJsibl — HEflpYJibl; KOHUCHTpaWnn Bbinie 1 MU/ npu
BO3/1eHCTBHI Ha 3apojbilieil B NEPHO OT OMIIOAOTBOPEHUA 4O BHIYN-
JIEHHs1 BBI3BIBAIOT MX MTHOBEHHYIO rHbens (Pyctamosa, 1974).

4,5. OcBeleHHOCTH

JauHux o BAUSHIH PazHOf CTenenH OCBEIeNHOCTH Ha pasBITIie
ukpsl HeT. Mucetcs ykasauue, uto npn uHky6auun npbl B noJmoi
TeMHOTE Pa3BHTHE HECKObKO 3alepxuBaercs (Kysauwyenro, 1939).

B onbiTax, npoBeleHHLIX (1a MPEAMMNUHKAX 0CeTpa B neplof OT
BHIIYINIEHHS 10 Mepexoia Ha akTupHoe nnraitice (Cemcros, 1957),
BO31eACTBHE NPSIMOrO COJHEYHOTO CBCTa [PHBOLHJIO K YTHETEIHo HX
pocta H aldQepeHUHpOBKI;; BMECTC € TeM B G0JbLIOM OpOLeHTe
cayyaeB HAGAIOAaNCh Pa3jiMHble aHOMAJHN CTPOEIHSl, H KIIBHe-
Cnoco6HOCTL NPEAJNYHHOK Gblia 3HaUNTCIbHO CHiKeHa. [Ipn aues-
HOM CBETE HEBLICOKOH HHTEHCHBHOCTH H TO.JHOM 3aTEMHEHHIl Pa3BH-
THE NPOTEKaJIo B PABHOH Mepe THONYIO, & TeMN PocTa 6blJl 0AHRAKO-
BbiM M GoJsiee BbICOKIIM, YeM B CEPII C BO3XEACTBHEM OPSIMOTO COS-
HEYHOTO CBETA.

B ecTecTBCHHBIX YCJIOBHSIX HKPa pa3BHBaeTcA B GoJsiee I MeHee
MYTHOH BOJAE M Ha 3HAYMTCJBLHON TAYyGHHe, T. e. npu caaboM ocse-
ULCHIH.

Ipir HekyceTBeHOM pasBeieHinl annapaThl ¢ HKPOH CIEeAYeT 3a-
UHILATL OT NPSIMOTO COJIHEYHOrO CBETA, T2K KaK OH MOMXCT BLI3BATH
noBpexieHHe 3apojibiliell H NosIBJIEHHE YPOLIOB.



5. PE)XXHM HHKYBALHMH

5.1.  O6uwmHe noaoKeHus

Jo 1950 r. unpy oceTpoBLIX pbi6 HHKYGHpOBAMIL B peKe, B annapa-
tax Cec-T'pnna. Ilpn 3ToM pesyaurarel nuny6almH 3aBuceaH oT
CROPOCTH TeYEelNsi BOALI B peke, BbICOTH HABUKA, CTOHHLIX H HAroH-
HBIX BETPOB II IApPYrux (akTopoB, @ Y\OA4 33 HKpO# Obil  upes-
BH4Yatino TpynoemiiM. B 1950-—1952 rr. 1. C. 10wenro va Porox-
KIHICKO# cTanuim A310HrocpbiGBoia CKOHCTPYHpoBaJ nepsyio Gepe-
TOBYIO yCTAHOBKY AAst NHKYGauis o6eCKICeHHOH HKpPLI OCETPOBBIX
pbi6 ¢ annapaTamit THNa ceTyaTuix GapadaHos, a B 1953 r. uM 6buin
CO3.1a1tbl HHKYGaIOHIIble annapaThl ¢ NOABHKIOH JIONACTbIO, KOTO-
pbic HOAVYHAIL WHpokoe pacnpocTpaHetste. Mmenno takune anna-
patel (HOwenko, 1957) B nacrosiulee BpeMs NpCHMYLLECTBENNIO MpIi-
MCIISIFOTCH Ha BCEX OCETPOBLIX PHIGOBOUBIN 32B01aX.

Ka1uii annapar coCTONT M3 ABYX METANJIHYCCKHX AULIKOB; THO
BILy TPEIIICTO AUka 3aTAHYTO JaTyHuoll ceTKol. Annapartel cMoH-
THPOBAHBI NO YeTbipe LUTYAIL (A OXHOM CcToJde. BaxueilluuM 3neMen-
TOM 3TIIX HHKYGALUOWIbLIX annapaToB SBJAAETCH MOABIXKHAA pama
€ JIONACTSIMH, PACNOJ0MKEHHBIMH MOJ CCTYATHIM 1HOM BHYTPCHHHX
sunkoB. K sonactsim upunasusl Ha peGpo 3irsaroo6pasubsic MeTas-
JANueCKHe [OJOCKI, NPl NepeMellenilt KoTOPbIA CO34AKTCA BepTil-
Kaqablio NanpaslieHtible TOKH BO.L. MKkpuakH, noaxsayenibic 3TuMi
TURAMH, BCIJILIBRIOT BBEpX, & 3aTeM I[IOCTENCHHO OCEAAKT Ha 1HO
annapata; nepeMeileHlie HKPHHOK B ToJile BOibl ofecneuynBaet
Xopoluite ycaoBisl razoobmena. J(Bixkenne aonacteil OCyuLCCTBAsN-
eTCs Cicayiouttm obpasoM. [loa cToslomM HAXOINTCs 3anpemieHHLI
a2 KhOHLE pLl¥ara OTKRUANOH KOBWI, B KOTOPBI NOCTynacT Boia 13
annapatos. [lpn 3anonHexin koBia BoaoH OH ONVCKAETCR, HAKJIOL
phluara u3MCHsIeTCsl, W paMma, BMCCTE C [pUKPENeHnbMI K Heil
JIONACTAMH, MCpPCMeilaeTcss B OAuy CTOPoIy. 3aTeM, KOTAa Boaa
3ANOJIHIT KOBII, O ONPORHILIBAETCS, MNPOTUBOBCC BO3BPAILACT
PbiMar B HCXOHOE NOAOACHIC, I paMa NepeMellactcsl B oOpaTHy o
cTopoHy. IleploInuiocTs ABIRKEHIs paMLi peryJalpVIoT TeM, YTO
VBEIHNYHBAIOT NAH  yMeHLHIAT NOCTVIKICHHe BOIL B OTKILIION
KOBIL B Moanguraulim 3Toro annapara OTRIITHOH KOBII 3aMCHCIL
TypOunoli. KpoMe Tanny anmapatoB HHOTAZ NCNOAL3YIOT OLHHOU-
upic annapatel [1. C. IOueHko, KOTOpHE MUXKIO NCPEIBHraTh ¢
MEeCTa HA MECTO.

B 6mnkafiimem GyaylueM maaHipyeTcsl Bie1penile 11a ocCTPOBHX
PBIGUBUAHLIN 33BO1a\ annapaToB HOBOTO THNa cicTeMid AsHIITIPX
(aBropbl — B. M. ®eaucuko n JI. T. FopBaucsa). B atux anmapatax
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ALK € CEeTYAThIM AHOM, B KOTODbI MOMEWAIOT IHKYGHpYCMYIO
HKPY, 32KPEILIeH 1iaKJAOHHO I NEePHOTIMYeCKN [ePeMELLacTC B Bep-
THREIBHON  [MOCKOCTI (uTo  o6eciiedBaeTcs  nepeBopaylBaHueM
WAPHHPHO 3aKPEeNJeHHOTO KOBIIA 1PN 3aNOJHEHHI ero  BoAoi)
IMepemenienne siKa B BEPTHAANBHOH MAOCKOCTH CO312€T HHTEH-
CIIBHOE MepeMelIBAHIIC HKPbl N0 BCelf MoBep\IOCTH CeTYATOro AHA
ITpi 3ToM MepTBas HKpa, HMEIUAs MeHbLWHI YAeablbil Bec, ueu
AHBasl, KOHUEHTPHPYETCH Ha BHIXOJE H3 SIUIKA W MOXKET ObiTh
ACTKO  yAasieHa. Bultynusuimecs npeiimuluknn  BLINOART yepea
OTBEPCTHC B CTelKe sLlHAA, NOITOMY He HYXHO OTGHpaTh X Bpyu-

uyio, KaK 370 NPHXOANTCA ACAaTh NpH HHKYGAUMN NKpbl B aunapa-
Tax IOuleHko.
Kpome onHCaHHBIX THOOB MKYGALNOHHBIX aNnNapaTos  a4s

uHKyGausn ofeckineeHHOll HKPLI HHOTAa NPIHMEHSIIOT BOAOCTPYIHbIN
annapat B. H. Kasauckoro u Hekoropbie apyrie.

Hkpy oceTpoBbiX pHif B NPHKJICCHHOM COCTOSHIN B [pPON3BOA-
CTBEHHbIX Macuradax He IHKYGHPYIOT, OZHAKO /Sl HCKOTOPHIX
CMELHAIBHBIX 337124 3TOT MeTOJ, MOXKET OKA3aThCsl MoJc3HbIM. KoH-
CTPVKUIA JIOTOYHOTO annapata I8 HHKyGalil HKpPH OCeTPOBEIX
pri6 Ha cyGeTpate 6blaa paspaborana M. A, Cazoswim 1 E. M. Ko-
xaHckolt (Canos, Koxanckan, 1961, 1963; Koxauckas, 1965, 1980).

OchoBaHHeM 1115 pa3paGoTKH pexuMa HHKYGaumH B annaparax
Pa3HbIX KOHCTPYKLUHI AOJKHbI CAYKHTb MPIBEIEHHbIE BHILIE NOKa-
3aTeJlM, XapakTepH3yiowre GaaronpusaTHbie AJf PasBHTHSI OCETPO-
BBIX yca0Blisl. OAHAKO IMeloLiecs 1anHbie, kak Mbl BHIAEIl, AAJEKO
He NOJHBL 1L B psijic cayyaes TpebyioT fajsHeiluero yrounenns. Yro
KacaeTcs BOMNPOCOB O NOpME 3arpy3kH MKPbl [IpH TOM HJIM HHOM
ofbeMe annapara i O KOJHYCCTBE BOAbI, KOTOPOE HYKHO Yepes Hero
NponycKaTh B e1IHILY BPEMCHH, TO HX CAEAYET pPeliaTh 3aHOBO A5
KaXO0TO THNA NHAYOALNOHHLIX ANNAPATOB, NPUMEHHTENBLHO K KOH-
KPETIHLIM YCIOBIISIM.

BbipaGoTka NpaBIMBHLIX PEeXHMOB NHKYGAuUlM, NPl KOTOPHIX
noayyanace Obl HOpMalibuas MKH3HECOCOGHAN MOMOAbL, AONKHA
GuTh OCHOBaHA Ha NOHIMAHIH 3aKOHOMepuocTeli pasBuTHsA. Jlas
PazpaGoTkn HX TpeGyeTcsl yMcllte ONCHHTB VEJIOBIS MHKyGalnm 1o
XapakTepy pasBHTILS 3apOAbitleii.

Hyxuo urobu koneGamin ycioBuii BHelHell cpejitl B niepHo1
HHKVOALWN He BLIXOAWJIL 32 PaMKiH HEPeCTOBHLIX YCJAOBHH M IC
A0CTHraMM NOPoroBLIX 3HaueHuii. Toraa B Xopolueit HKpe 3apoabiluu
Ha BceX CTauNsX pa3BUBAIOTCH HOPMAJbHO H HeT HHKAKOH HEOGYo-
ANIMOCTH CcO37laBaTh VIR Pa3HeIX CTafnii ocobule ycnosHs. Ecan pas-
BIITHe npoTekaeT npH yCJAoBUSK, GJH3KHX K [OPOFOBbIM, Hajo
JUUTBIBATE YYBCTBNTCALHOCTL Pa3HBIX CTAANi H ocofeHHo Gepeub
3apoabiiuei B NEPBOH NOJOBHUC HUKYGAUHN H HE330.9T0 [0 BHIAVII-
Jenus. Oanako npapiibHee Boobule 1136eraTh Takux YCJAOBHE I He
Haunnate NIMKYGAUMIO 10 HACTYIUIEHIS HEPECTOBLIX TEMIIEPATYP.

Tlpn nonyuewmin wkpel, ocemeHeHIH, OTMBIEKe I WHKy6aw
eJaTeablo HE CMEIUNBATH KDY OT PasHLIX CaMOK, TaK KaK mpil
Pa3HoM KuuccTBe HKpLI BLINOA NPEAJIMHHOK H3 HKPL  JayuLiero
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KayecTBa B 9THX VCIOBUsX OGvIET WMIDKe 113-33 pPa3BHTHA Canpo
JICTHIH.

KpoMe Toro, npn onpejefietiiit KOJHYECTBA WNKPLl, KOTOPOQ
MOAHO 3arpy’<ath B ONNI anmnapaT AJA CEBPIOTH, OCeTpa H GeJyril,
HeO6XOMMO BHOCHTB TONPABKY Ha WHCIO 3apopsiueil B 1 rpamm
HEpbl, TaK Kak noTpebiieHHe KHCJIOpOAa M INITEHCHBHOCTL OGMCH:
HBIX [POLECCOB ONPENeTSIIOTCH He TOAbKO HABCCKOH MKPHI, HO B YliC-
JomM ocobeit. Tlocneanne roxbl HEOAHOKPATHO CTABHTCSI BOIPOC (
CO371aHHH MHKYGalOHHBIX 11€XOB C PEry;IHpPyeMoil TeMlepaTypoii 1
0 TOM, YTO KoJleGaHnsn TeMNepaTypbl BOABI NpH NHKYGAUMH HKpH
MOryYT GbiTh NpHUUHOH OTXOAUB H aHoMauil pa3BuTHs (CM. Hanpii-
mep, Pomanos, 1979). Ognako B creUlalbHBIX ONBITAX HA 3apo-
Abluiax ceBprorn u Geayru Oblio nokasaHo (MrymuoBa, 1979), uto
PE3KOE CHNAeHNE, a 3aTeM TNOBLILIEHHE TeMIEpaTypbl B Npejfesax
HepecToBblX (Ha 3,6—6,6° nan cesproru u Ha 7,0° aas Genyru) H
I3y4eHHblX CTagusiX Pa3BHTHA He BLI3LIBAET HIl NOBPEXKIAEHHH, HI
ri6esin 3apoasiweil. Bosee Toro, npi CiIRKCHINE TEMOEPATYPL HHM
HHXKHel panuibl HepecToBbiX (10 3,9 1 5,4°) 1 nocnenylonieM Bo3
BpAUIEHHH B HEPECTOBEIC TEMNEPATYpPH 3apOibLIl NOBPEXAAKTE
TOJALKO B NCPIOA ONJAOAOTBOPCHMS Il MNEpPBbIX dedettith 1po6ueHis.
B To xe Bpems, B HHKYGALNOHHOM Lexc Boarorpaickoro oceTpo
Boro peifoBosHOro 3aBosa KoscbaHitsi Temnepatypsl 3a 10 Jer ni
pasy He npesbiuaiit 3—4° B CYTKH It HC CONPOBOXKAAAICH MOBbIILE
HHeM oTY01a NKpbl. Takium o6pa3oM, roBOpHTL O BPEAIOM BIHALKS
TaknX Koaebanuii TeMnepatypn B NepHOA HHKYGALMIL HET MHKAKIL
ocHoBani, Co3afaHlle HOCTOAHHOTO TEMNEPATYPHOrO peiva I
ABASETCA OHOJOrHYECKN HEOGXOANMBIM YCAOBHEM THIMNIOIO pa3
BHTIISI 3apojbillefi oceTpoBuiX pui6. OAllako 3T0 He HCKJ0OUac
1e1ecoo6pa3nocTit TCPMOPEry:slli HHKYGaUIOHHOTO NeXa B Hest
pacuupenus ce3oHa paGoTkl K yBenHYelHsl NPONYCKHO! croco®
IOCTIE LeXa, 0COGEHHO Ha Tex 3aBolax, rie NMelTCH TepMoperv.ln
pyeMmsbic Lexa Kasanckoro /s BeiAEPAKUBAHIS [POH3BOANTENEH.

IpH pa3pa6oTke pexHMOB IHKYGALUHH A5 CVKACHHA O cTernemd
6.1aronpIsATHOCTH AaNHbIX YCIOBHI MOXHO PEKOMEH10BaTh CJefy
Lie hPUTEPHH: NPOLOAKITENLHOCTE PA3BITI Il APVKHOCTb BLLAY
Jeulsi, YUCJO U CTPOeltHe yPOLOB, PasMepbl H HCTOYHNKI OT\OAA
tepuol HHKY Galuin i 2KIIBHECNoCOGHOCTL MO0,

5.2.  TpososKHTENbHOCTL PA3BHTHA

[pu  6GaaronpusATHLIX YCJAOBHAX HUKYGALINI NPOAOCIKHTCIEHOC
Pas3BIITIIsl 3apOblILel 3aBUCKT OT TeMmmepatypbl. C noBuiLucHICH
TeMIepaTypLl pa3Butiie YCKOPAETCS, NPHYCM HepaBHOMepHo. B 30m
HISKHX TCMNepaTyp, G/H3KHX K HHXHEMY TCMICPATypHOMY Nopory:
(reMnepaTypHOMY MILHIMYMY), TIOBHILIENHNE TeMOCPATYPHI Ha O-LIH
TPA1VC OYeHb CILKILHO VYChOpHEeT pa3BHTHe (COOTBETCTBEHHO, MNOHI-
#EHHE Ha OAINI rpajiyc 3HaYNTEAbHO 3aMeIAeT ero); B 30He Cpel-
HEHepPeCTOBLIX TeMIepaTyp H3MeHEHIte CKOPOCTIE PA3BIITIS! C NOBHILIe-
HHEM TCMIlepaTypBl NPONCXOAIT Gojiee NOCTENEHHO I MMABUO, 2 MpI
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npHOANKEHHH K BePAHHM MOPOFOBHIM Tevnepatypam (remnepatyp-
IOMY MAaKCHMyMY) CKOPOCTh Ppa3BuTisi BO3pactaeT BCE MEeHbLe.
[Npu Temmnepatypax, GAH3KUX K BEDXHEMY HODOFY, HA pPAaHHHX CTa-
snsiX ApoGJeHHsl Pa3suTHE, HECMOTPSl HA MOBBLILICHIE TEMNEPaTYpLI,
Jlaxe 3aMejnsieTcst, a NpH elle GOJLLICM NOBLILICHIM HAacTynact
rubens. OcobelHo yopolo 3T0 BILHO Ha puc. 26. A, b, B, rie xpn-
Bhle TNPCACTABISIOT 3aBHCHMOCTL OT TEMMEPATYPLI NPOIOJIKNTENb-
HOCTH OAHOFO ieJiCHust ApoGiacHis (T,) 3apoikiueii 0CCTpa, CeBPIOFH
1 6enyri

Y pa3sHBIX BIAOB OCETPOBLIX B CBS3IL € TEM, UTO HEPECTOBHIE TEM-
nepaType y HEX HE BIoJHe COBNAlaloT, COOTHOMICHIE CKOPOCTeH
pasBuTHsi MPH Da3HEIA TemnepaTypax pasxoe. I1pu HH3RnX Temne-
paTypax ObICTpee pa3BHBAIOTCS! XOJAOTOOOUBLIE Biiibl, HAYHHAK-
e HepecTHTLCS paubule; NPH 6osee shCORNX, Ha060pUT, GuiCTpee
[a3BHBAIOTCH BHAbL, HepecTsiunecs mnodxe (puc. 60). Haupu-
Mep, TpH TemnepaTypax HHxke 15° oceTp paspupaetcsi OhicTpee
ceppIorn, a npu 18° 4 Bhiwe ceBpiora pa3Bupactcst GuicTpee ocerpa.
3apoauwn 6cayrid npu 13° pasgupaloTes € TOH XKe CROPUCTBIO, HTO
H 3apojniwy oceTpa, a npit 11 v 10°— Grictpee 3apoanieii ocetpa.

Ias 3apoakieii 0ceTpa, CeBpIOFH H 6eayril NUCTPoOENnb! KPHBHC,
oTpaxaroliie 3aBHCHMOCTb TIPOAOKHTENBHOCTH PA3HBLIX TNCPHOIOR
paspuTusi oT Temnepatyphl (puc. 65). Ha ropmusontaaeHofi ocu
oTaoXKena cpeamwsisi 3a Jalnblii NEPHOA Pa3BUTHSE  TCMNCPaTypa
(B rpaiycax), Ha BCPTMKAJNBLHOf — BPCMsi OT OCCMCHCHHS 10
HacTyndenus TOi WAN MHOH CTasuk y MepPeloBEN  3apojkiuei
(8 yacax). Kpusas | noka3biRaeT BpeMs, KOFia HaulHACTCs racTpy-
asunst (c1. 13, puc. 31); kpupasi I1 — ppems 3aBepHienist FacTpy.as-
uni (ct. 18, puc. 33); kpusasi 11— ppemsi HacTYnienns Craidn
cansfnns GOKOBLIX NJACTHHOK H Hayaja o6ocob.eHust 3ayaTka
3aANETYAOBHIIION0 B YBOCTOBOFO OTAedoB 3apoasima (cT. 26,
puc. 38); wpusas IV -Bpemsi Hayaiaa BrUJYIUlennsi NpH PasHbeX
Temnepatypax (ct. 35. puc. 43).

Kpuphie noCTpoens Ha 0CIHOBAaHHN YueTa BPeMEHH HACTYNJCHHS
yRA3AHHLIX CTATHI Pa3BuTHsl y NCPCIOBHY 3apojibillied oceTpa H
CEeBpIOFH, KOTOPHA  HHKYOnpoBanu B annapatax  CUCTEMB
TL. C. IOuienko B NPOH3BOICTBEHHLIN YCAOBHAX Ha Porudkunckom
oceTposoM pLIGOBOTHOM 3aRO1e, H 1ONOJHCHLI AambIMH, MOJYyeH-
HLIMH ads ocerpa u cespiorn Ha Boare. Jlas Bonxkekoii Genyru
Takne e kpusble noctpoern JI. B. Hrymiosoit (1979). VYcranos-
JIeHO, YTO OCeTp, cespiora i GeAyvra H3 pasHuX pek (Npi XopomeM
nayecTBe MKpbl K OGrarOnpHsiTHBIN  YCAOBHSIN  MHkyOauuu) npu
ONHHAKROBHX TEMICPATYPaxX HOCTHFAIOT OAHONMENHLIX CTaiiét B
OAHH NI Te ke cpoku. ITpu HeOAAronpUATHHY YCAOBHAN, IanpuMep
NPY HEAOCTATOMIOM TEUEHINI HJH TNeperpyake  HHRYOGALWOHHOrO
annapara, passuTue 3aMCLIsIeTCR, BhJYIJICHHE HauylHaeTCsl € Ono3-
JlaHiicM B NpoJoaxaetcs: Jodswe. B 3ToM nerko y6eantoesi, ecan B
Cocelllle annapatbl, NoJY4alllhe BOAY #H3 O06LIero HCTOYHHKE,
[IOMECTHTE Pa3HOE KOJANYECTBO HAPH — B OJIHH HEGOIbIIOE, a B ApY-
roft 3aBeiomMo uypeaMcpHoe —u  nabaoaaTh 32  NPOAOJIKHTC.Ib-
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Puc. 60. TponommiTenbHOCT: 3apoibiLiesoro pasesims ocetpa (O}, ceppiorn (C)
W Genyrn (B) or ocemeueHns no craanit 13 (1), 18 (I, 26 (/1N nw 35 (JV) npn
Pa3HBIX TeunepaTtypax

Kpuenie anst ocetpa w cospiorn no T. A. Hernad (Detilaif. Det(laff. 1961}. z1as Geayrn no
JI. B Hrymuoeot [1975a)
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HOCTBIO PA3BHTHS H BblaynaeHHeM. ONLIT MOXHO BHIOH3MCHHTL:
npi# OANHAKOBOM I HCOOJBLIOM KOJHYECTBC HKPLl B Ol annapar
,laTb HOPMaJbLHBi TOK BoAbl, a B Apyroii — ocnabaenubiii. B obonx
cTy4asiy B annapate, Ile YCJAOBHSI XYXe, pa3BluTHe 3apoablulefi
OVACT MWITH MeifelHee, BLUIYNAEHHE HayHeTcs Nosxe M Oyper
MEHEe ApYyKHKLIM.

B onwrtax, nocrasaeHHbix cosMectHo c¢ [1. C. lOuwesno n
E. §l. HecTepogoii anst yTouHeHNs HOPM 3arpy3kH HKpPH B annapartbl
[OweHkro, Mbl Habawpanu caeayowyro kaptiHy. Hxpa nocae
OTMHIBKH Oblla pasMenleHa B HeCKOJLKHX annaparax; B TOM anna-
pare, rie 6b10 OTHOCHTEABLHO HEMHOTO HKpbl 1 10CTATOYMHO CHJbLHAS
WHPKYAsILNST BOAH, BbLIYMJEHHE JHYMHOK Hawajoch 4depes 95 4
ocae oceMelrennsi, a yepez 110 4 BuyNAeHile NOAHOCTBIO 3aKOHYMH-
Jaock. B cocegrem annapate npu Toli Xe TeMnepaType nHKy6aumi,
110 npu GoAbiueM KOJHYECTBE HKPh M NPIi HEJIOCTATONHOH LHPRYIA-
KM BOAK!, NEPBLIC YKL NOSBIJANCH TOJABKO Yepe3 129 4, 1. e. ¢
onodjanucm 1a 34 4, uan 6vaec yeM Ha TPEThb nepHoAa HuKyOali,

Takium o6pasoM, ccan Hayalo BLLIYIVIENHS 3apojbllueii 3nayu-
TeABHO 33J€PXKUBAETCS HO CPaBHEIMIO C €r0 HAYaNOM Y KROHTPOAb-
HBLIX 3apoAbleii, pa3puBamluxcs B 6JaronpusiTHRIX  YCJAOBHSX
(1711 NO CPaRHEINIO CO CPOROM, YKA3aHHbIM Ha KpIBOil), TO caeiyeT
00paTiTe BINMAaHIE Ha YCAOBHH HHRYOALNN, B 4yaCTHOCTH Ha YCJIO-
Blisl Ta3o06MeHa — Ha KOJIHYECTBO HHKYOHPYeMOfl B annapate HKpbl
I OMbIBaHHE ee BOIOii.

[Tpo10AXATCILHOCTE  NCPHOLA  BRIYIJCHHS, T. €. BPEMCHII,
B TCYCHHC KOTOPOFO J3AKAHUIBACTCS MACCOBOC BHUJYNACHHE I H3
0Goda04en OCBODOK 1AI0TCSI BCE HOPMAJBHKIE 3apOLIY, ¥ OCETPa K
ceBpiori 06EYMHO coctaasieT oT 15 g0 20%, a y Geayru (Mrymuosa,
1979) or 15 1o 28% npoIoJKHTeALHOCTH BCEro NEpHojia 3apoibl-
ILEBOIO Pa3sHTHS (BPEMEHII OT OCEMCHCHHS 10 BRLAYTAEHHS NEePBbIX
Jn4iHOK — cM. pHe. G5). OaHaho HPOAOANKHTEILHOCTD CFO — BEJH-
4ilHA HEeNOCTOSIHHASl, Tah hah OHa 3aBICHT HC TOJLKO OT TeMNepa-
T\pel, Fa3oo0McHa Il APYrHN YCJAOBHH HuUKYOaunyu, HO M OT cneungH-
Yechny  ycaoBaii  (Teuchis, TOAYROB I Ap.), HEOOGXOIANMBIX AJS
OCYUICCTBIACHIS BhIEICHKHS (CPMCHTA BHLIYIACHHS H 0CBOBGOXKAC-
HHg 3apoininiefi 13 o6oaouck. HeM \yake yeaoBiHs, TCM 10blue NPo-
JOJKACTCSH BhIAVIICHIIE.

Ha puc. 65 npuBointcst BpCMs HACTYILICHHS, NPH Pa3ikiN CPCi-
HHX TCMNepaTypax, TC\ CTaAfii, KOTOPLIC NPelCcTaBASIOT HHTCpPEC
1151 puiboBojos. Tak, spuBbic 1 (er. 13) # 11 (cr. 18) orpamnuu-
BalT NEpHOA FACTPY.ISilliN, B TeYeHHE KOTOPOrO OTMHPAIOT HCOIIO-
1CTBOPEHHBI? AfiLa, I Y106HO yu4uTHIBATL OTNOJ, 06YyCI0BAHHDI
HpHCYTCTBHCM HeonnoioTeopennblx suu. Kpuswe I1 (cr. 18), I
(ct. 26) u IV (ct. 35) \apanTepu3yioT spemsi HACTyTIUleHIlst cTawiil,
Ha KOTOPLIN YA0GHO NPUBEPSiTh THRINIOCTD CTPOCHNST 3apojkiniesi
(cm. [Mpuaoxceune 8).

Kpnpasi IV naeT 1aHHble 0 BpeMeHl Hayana BbLUYTAEHHS 1 (1PO-
JOJXCHTCALHOCTH HHKYOAUHH NP Pa3RbIX CPeIunX TeMiepaTypax.
ITH AANNbLIC HYXHBI A8 YUC1a NMPONYCKHON CNOCOGHOCTH NHHKYGa-
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TOPOB; OHH HO3BOASIOT NPOrHO3NPOBATE BPCMS Havuajla BUYTLICHIS
n JalT BO3MOXIOCTE cyiAuTh 06 yciaoBusix HukyGauun. Peskoe
3aMejIeHNle Pa3BHTHA CBHACTCHLCTBYET O TJIOXHX YCAOBHSIX HHRY-
6auny 1Al 0 HH3KOM Ka4eCTRC HKPLL.

Has 10ro uTo6H NOJALIOBATLCS YKA3aHHLIMIE KPUBHIMI, HYXHO
TOYHO BLIYUCJHTL CPEAHIOK TeMnepaTypy 3a HHTCPeCyoluit Hac
nepioi uuky6aunn (cM. [Ipuaoxenne 6) n 3nath Bpemsi oceme-
HCHHS.

5.3. THnHuHOCTb pa3BHTHS 3apopblilieli M NPelJTHUNHOK

Henopmannhoe passuTie 3apojblilieil MoXeT GHITL 06YCAOBAEHO He
TOJBRO HAOXHMH WJHM HEAOCTATOYHO OGJaronpHiTHBIMM YCJAOBHSIMH
MHRY6aLuH, HO TaK¥e HH3KUM haucCTBOM HKPLl MAH HeNpPAaBMALHOI
6uOTEN HIKO# OCEMEKEHHS, MPH KOTOPOH 3HAYNTENLHLA NPOUEHT STHLL
OfI0A0TBOPHETCH MOAHCNCPMHO.

Cnabast ukpa Jerko NoBpeXIaeTcs W AaeT MHOTO ypoaos. Buein-
nie ycaopusi HHKy6auun, 61u3kue K TNOPOrnBLIM, HO elie 6aaro-
NPHSITHHIE AJSt HOPMAAbHOH HKPHI, C1a6yi0 HKPY y2Ke MOBPEXAaioT.
Taxum o6pasoM, rpankubl GNaronpHATHEIX YCJAOBUR AJsi Hee YiKe,
ueM 1asi xopoluefi ukpbl. [lns prisicHenis pexuma uuky6aunn pa6o-
TaTh co ca1aboit 1 nego6poraycCTBEHHO HKPOIT le caeayeT.

Uto xacaetcsi ypoIoB, NOSIBASIOLIHXCS B Pe3YJLTATE NPOHHKHO-
BEHHsl B fiila H3OLITOYHOTO YNCJa CNepMaTO30UAOB, TO HA MO3JHIX
CTAANsIX HX NPaKTHYECKH HCBO3MOXHO OTJMYUTE OT YPOAOB, BO3-
HUKWNX no Apyro#i npuyuHe. Jnsi Toro wyto6bl HMCKAIOUHTL 3TOT
HCTOYHUK BO3NHKHOBEHHS YPOACTB NPH OLEHKe YCA0BHI HHKY6al,
HYXHO B H3yYaemo# napTHHl UKPH Ha cTagHH yeThipex GjacTomepor
ONpPeAeNHTEL HPOUEHT noaucnepMmubiX sinn (cM. Tlpunoxkenwe 8) u
BbIYECTh €FO H3 NPOHEHTA OIL10A0TBOPEHNS.

Ecan npu muky6Gauus Xopowcii HKpH, oceMeHEHHOR MoAYCYNHM
cnocoboM ¢ cobGNIACHHEM pPEKOMEILAYEMBIX JO3HPOBOK CNEpMbl,
Hab.1102cTCs 3HAYHTENLHKIT NPOLENT HAPYILEHUll Pa3BHTHS], TO 3TO
CBHAETEALCTBYET O 11e6JaroNpUSITHLIX YCAOBHAX HHKYGalmH.

KonTtposb 3a THNMYHOCTLIO PA3BHTIISE MOXKHO TPOBOANTL Ha pas-
HBIX CTaamsix, o yio6Hee anas 3Tofi wean 6paTk npo6hl B KOHUE
FacTpyasiiin uaN nayane ueiipyasunu (puc. 33, 18; puc. 35, 19, 20),
ua ctainsax ¢opmipoBanus 3auatna cepana (puc. 38, 26, 27) w ua
CTaauu Hawajda Boiaynaennsi (pnc. 43, 35, A, 5). Ecam ycaosus
XOPOIIHC B FacTPyAsiuNst HIAeT APYKHo, TO y GoAbWNICTBA 3apOoabi-
uiell XKeJATouHHle NPo6GKY ObIBAIOT NPHOGIMIHTEILHO ORHHAKOBBIX
pa3MepoB K HePBHast MJIACTHHKA MOSIBJSCTCS TOTAA. KOTAA KeJATOY-
Hasi npobka yxe ucuessa n Kpas GaacTonopa coMkHyJsuch. Ecan
Ke B pa3Mepax XKeATOYHEIX Npo6ox Habaio1aeTcsi 60b1LOH pa3Ho-
6ot ¥ HepBHasi NnacTMHKA 3aKNaAKBaeTCsl NPH HAAMYNH KeNTOY-
HbIX NPo6ok Goabiefi BAK McHbLICH BednunHbl (cM. puc. 39), 10 3o
O3HaY4AeT, YTO YCIAOBHSI HHKYyGalil HEIOCTATOMHO OJaronpHsITHLI:
TeMNCpaTypa BOAK CJAHIIKOM HH3Kas, annapat Neperpyxes MKpoii
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JIH Majla CROpOCTb Teycnusi. Takoe Hapylwenle passnTus MOXeT
HACTYNaTL yiKe B pe3yJbTaTe KPATKOBPEMEHHOFO BLIKJIOUEHUS
noAaul BOAL B annapaT B NCPHOA FACTPYAsIUMH 3aPOAbILIES!.

Jlerxo pbisBastoTcs  ypoibl Ha craausix 26—27 (puc. 38),
B NCPHOJ 3aKJAAKH CepAua i 06ocobrers 3aYaTha 3aANCTy0BHIL-
Horo I ABOCTOBOFO OTAeN0B. Ha 3toil crammu acrko BuisBasoTCH
3aPOALILIH € HeAOpa3BHTHEM fICPEAHUX OTAEJOB Tela (cM. 2.7).
Takoro THNa YPOAkl AAPaKTEPUIYIOT BHCLIHHE YCJOBHS HC B NePHOJ
nHKky6alliy, a B NepHOM CO3PEBaHIsl NIPOK3BOANTEIICH.

Ipoba, s3siTast na 3THX CTAAHSX, SIBJASIETCS XOPOLINM KPHTEpHEM
151 OLCHKH KAuecTBa WKPBl, T2K KAK aHOMaJlHil ONHCAaHHOTO THNA B
IAPE YOPOLIEFO KAYeCTBa O4eHb PCAKH.

K craamy BeIIYNJeHHS 4acTb ypOAJNNBO Pa3BHBAIOLLNXCH 3apo-
Annueil 06bIYHO yKe nornbaer H U\ TPYAHO OTJAHYHTEL OT NMOFHGLIHX
HEONJOI0TBOPEHHEIX sl B TO Xe BpeMsi Ha 3THX CTaAusIX XOPOWIO
BHISIBJSIIOTCSL JIPYFHe YPOAibl: 3apoiblliy € BOASIHKONA TNcepeKkapia,
JeeKTaMH Cep.ila, HCKPHBJCHHHC 3apOAbIIHM # apyrHe. Menee
sameTIbie HapylleHusi CTpoeHNs 3apoibluiell Ha CTAaHN BHJYIUIE-
HHSI, YETKO BLIABISIOIINECS JHIIE B AadbHeHuleM, 8 Takxe Hapylle-
HHsl, 06yCIOBIEHHEE YCIOBUSIMM HHKYGallill, HO NpPOsIBASIOIMECH
TOABKO Ha JIHUNHOUHBIX CTaJusiX, He MOFYT OWTb yyTeHbl B 3TO
spems. Kazasock Gbl, 4To OlEHKA CTPOCHUST H XH3HECNOCOGHOCTH
NPeAAHYHIOK B NePHOA HX Bepalineannst (B 0c06eHHOCTH NpH nepe-
\0Je Ha aKTHBHOE NMNTAaHHE) MOXCT NOMOYL BHISIBUTH TakHC aHOMA-
JMH PA3BHTHS 1T TCM CAMBIM  MOXET COYXHTh JONOJHNTEALHbIM
KPHTCplIeM [Js1 CyMjCHIS 00 YCJOBHSIX CO3PCBAHHSI TPOM3BOIMTE-
deft n MHKY6aummn ukpul. OAHako B AeHCTBHTEALHOCTI NOJL30-
BATBCS] 3THM KPHTEPHEM MOXHO TOJLKO € 6OJBIOH OCTOPOXHOCTRIO,
TAK haK VCJAOBHA, B KOTOPHX TNPEIHYNEKIL KUBYT Nocde BHJYIJe-
HHfl, OKa3biBAIOT OYEHb CHABHOC BJMSIHHE 11a WX DOCT H pa3BHTHe
(cM. 3.7).

54. Otxop B nepwop WHKYGauMH, ero pasmMepsl H HCTOYHHKH

OcCHORHELIM HCTOYHHROM OTXO1a HKpPBl B MepPHOA HHKYGaLNK ABAS-
10TCA HEOMJOIGTBOPEHHEIE sifilla (AKTHBUPOBAHHLEIC U HEAKTHBHPO-
BaHHKLIE), KOTOpbLIe OTMIPAIOT B TO BPEMs, KOF1a 3aPOAbILIH FacTpy-
TNIPYIOT. JTOT OTXOA NapakTCPH3YCT KayecTBO HKPLI I ClePMBI, HO
HC 3aBHCHT OT ycaosuii nHkyb6awmin. B oranune ot storo ru6eans pas-
BHBAIOLLIXCS] 3apoibieil B XOpolwel NapTul  HKPbl  CBHACTCIB-
CTRYET O TJIOXHX YCJAOBHSIX pa3puris. [las Ttoro uto6bl no pas-
MEpaM OT\OAA CYAuTb 00 YCAOBHAX HHRYOALHI, HVIKIO H3 obuicii
BeTHYIHBl OTXOJa BLINECTh OTAOA, OOVCIORICHHBI MPHCYTCTBHCM B
1aHHO MapTHH HCOMIOTOTBOPEHHHY $HU (@ TAakXC NPOLEHT NOAI-
CNePMHBIX SHIL, €CJAH HX MHOTO).

Touno yuectb ofuiiie pasmcpul OTXOAA 3a Bech NepHol HKyHa-
il B BPONIBOACTBEHHEIN YCAOBHSAX OGLIMHO OUEHB CJOXHO: fqereHe-
pupyoLlile HeONNVIAOTBUPEHHKIE sHLLE, HayHlas ¢ CePealtbl HiKkyba-
Iy, nopamalTes rpiulrov canpojcrHied, i HX yIaA5I0T, Tak Kak,
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pa3pacTasch, CailpoAcriis MOXeT NOPaXaThb KHBbLIX 3apoAblLcH.
[TosTomy noicyer npoucHTa MOFMGLINX 3apoabllicit B npobe HepoI,
B35ITOI B KOHLE HHKYOaLll Tepe BLIKNEBOM, 13aeT 3aHHXEHHOE
NpeiCTaBICHIC O pa3Mepax OTxoAa. Ilpu mpuMeHeHn XUMHYECKHN
cnocofios Gopwbbl © canpodcruneit (yHuutoMeHnn ee nyteM oGpas
6OTHH HKRPH MaJaxHTOBOH 3€JACHBIO WAL APYTHMH BELIECTBAMUY
Takue upolhl MOFA# 6h OTpaXaTb HCTHUHHEIE pa3Mepbl OTX014,
011aKo W B ITHX CJAYYasix PpassBUTHE CanpodcFHUH OORMIO HE
NOAABASIETCH MOJNOCTEIO, H NO3TOMY NPAaKTHKYETCsl OTOOP 3apaeli-
HEIX Al

ChenyeT yunTLiBaTh TaKke M APYrofl MCTOWHNE owHOKN: npn
oT6upe 3apo.bliuell, NMOpaXeHHLX canpoJjerHiei, Tp# TNOMOLIH
cnona Bceria BMCCTe ¢ NOPaXeHHOHl MKpoll yBJeKaeTcsl U3 amnfna-
paTa HEKOTOpOe He YYuThiBaeMOe YHCJ0 HOPMAJBHBIX XKHBHX 3ap0-
Awnueii. [Tpyn OKOHYATENBHOM COMOCTABMAEHHN YNCAA BHJYNHBLINXCS
B annapare NpeAJiiYHHOK H 3aJ0XKEHIBLIX B HCFO OMJOAOTBOPEHHBIX
AL 3TH 3apOAbIILIL NONAajaloT B KaTeFOpHIO OTX0Aa, MPHYEM OTX0Aa
neobbsichumoro. Kan pas B 3THX cAyyasix BO3HHKAIOT NPeNnosoxe-
Hilsl 0 TOM, YTO OTX0A O6ycioBaeH KoaeHaHusiMi TCMICPaTypLl Al
ApyrumMi He6aaronpusTHRIMH Bo3defictBuamH. [losToMy npeicras-
Jenie 0 pa3Mepax oTXoAa B jAaHHOM napTHH MKpLI, Hanbosace 6.1113-
KOE€ K HCTHHHOH ero BeJiH4MHe, AaeT npoba, B3fTasl H3 HHKYOaLUOH-
HOFO annapaTa nepeji MacCoBbiM Pa3sBHTHEM CanpPOJCTHINL

Insi aHamIza UCTOUHHKA OTXOAA OfHOI Takoii NpobH HeaocTa=
Toyno. C 3TOM LEJBLIO Ayylle BCEFO HCNOAL30BATL TE XKC NPo6bI, YyTO
H IJI51 KOHTPOJISt 32 THNHYHOCTEIO Pa3suThsa (cv. Mpunoxceune 8).

[po6a, pasiTasi B KOHILC FACTPY/SILIN MM B Hayaje HelpyasiLuil
(ct. 18—20), BHSIBASET OCHOBHONH HCTOMHHK OTXOAA—3a CYCT
HEOMJIOAOTBOPHBIUNXCH SIHL, KAK HEAKTHBHPORAHHEIX, TaK M aKTH-
BHPOBAHHBIX, JefeHepaTHBHHE H3MEHEHHMSt KOTOPHIX K 3TOMY Bpe-
MEHHK 3aXO[AT yXKe jasiexo. B xopoiuefi Hipe u npy GaaronpisTHEIX
YCJOBHAX Pa3BUTHS K KOHLY TaCTPVASILMY Pa3sMCpBl 0TXOMA JOJXKHbI
ObITL TOFO e NOPHAKA, HTO §I YHCJAO HEONJOAOTBOPCHHEIN S B
nepuozn ApoGaennss (IIMENHO NO3TOMY HHOFAA TNPOUENT OIJ010-
TBOPEHHS! ONPCIACARIOT lie B Nepuoi ApobaeHHs, a BO BPCMS racTpy-
ALY, NOACYHTHIBAST 4ICAO XKIBHX 3apoaueit). OnHako ciciayer
HMETb B BIL1Y, 4TO B NapTHsix cnaboii HKPHl 1 NP MJOXMX yCAOBHSX
uHKybamim » OTMepuIMM HeONJIOAOTBOPeHBHIM siilam npubaeas-
I0TC TMOBpeX ieliuble siilla W 3apojkiuM, norkbaiouilie B Hayaje
HHKYGALHH.

Ecan npu unky6auus xopolueit HKpbl NPOUEHT OTX0AA B KOHIC
FACTPYJSIUHK 3HAUNTEABHO BHIIC MPOLEHTA HEOMJIOAOTBOPEHHLIX 1
HOJIMCTICPMUBIX SIMIL B A@HHOH NapTii. TO 3TO CBHJAETEJNLCTBYCT O
SIBHO ne6GaaronpusiTHbIX VCJOBHSIX Pa3BuTHS.

Bropas npo6a, B3atas Ha craiusix (GOPMIpPOBaHHs cepala
(c1. 26—27) nomna nokasarth, pacTeT Ji B Npouccce HHRYGAIMI
0Tx0i 3a CyeT rubein ONJOAOTBOPEHHBIX Pa3BHBANOILNNCH  SHIL
O6 sToM 6yaeT CBUAETCABCTBOBATL HE TOABKO GOABLIMH TpPOLEHT
MEPTROH HKpH MO CPaBHEHHIO ¢ NepBoii Npoboif, HO TakKe il NpH-
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C)TCTBHE TMOBPEHICHHLIN elIC He YCICBIMMX DPA3NOKHTECS 3aPOiLl-
weit. Tubenn 11X 06KYHO HAYHNAGTCS C PA3PHIBA CTCHKN KeATOYHOTO
MCIIKA, TpHYEM H3 HEro BhUiIc3aloT Oedkic Gurathic KeaTKOM
WJIETKH; TOJIOBA 3apO/biliid 1 OCEBLIE OPraHbl TYJAORMUIIONO OTIcAa
OCTAIOTCSl PAa3AHYUMbIME elile 10JF0e BPCMsi.

Tpeten npo6a, B3siTas B Hawajde NEPHOTA BHAYMJIEHHS, CAVIKIT
WSt TOFO, YTOOL! NPOBEPHTH, NPOHCNOANT JHI FIGeb 32aPOAKIWCH BO
BTOPOl MoJoOBHHE RHKYGammi. B npobe ciaeayer oTo6path mecsiTka
JiBa-TPH MCPTBHIX HKPHHOK I CHSITE € HMHX [OHHLETAMH HapyXHble
oGosounit (nocacimie OGHYHO CHABHO 3alJEHE M NOTOMY HCNpo-
3paunibl). Ecin CpPelil HuX HeT 3HAYHTENBHOFO wiCHAA TNOFNGIINY
3apoaviweii (y KOTOPHIX €lle paszJnuHMLl FOJ0Ba, CNHHLON OTAed
XBOCT), TO MOXHO CHHTaTh, HUTO CYLLECTRENHOFO BOPACTANHS
OTX0Aa He NPOUCXOINT.

B xopouicii nkpe h npn 6aaroupnsTHLIX YCJOBHSIX Pa3BHTHS B
NCPHOA HAKYGauui NorubaoT ANlL eAHHINHBIC YDPOIJNBLIE 3apo-
ABIWH. B NAOXHY YCAOBHAX YPOALI HAYMHAIOT OTMHPATL PaHbLue,
a NpH Ppe3koM YVXYALEHHH ycaosuii NOFHbalcT [ HOPMadbHLe
3aPOJbILLN.



NPHJAO)XEHUSA

1. 3Kcrpecc-MeToA oNnpejlesleHHs CTENEHH 3PENOCTH TOHAN,
y TNpOH3BOAMTEJIEH OCETPOBBIX

(no B. H. Kasanckomy, 10. A. ®enaosy, C. B. Tlonywke,
A H. Moaoauosy, 1978).

Mertog ocHoBaH Ha TOM, UTO NpH 3aBepUieHHN NPeAHCPECTOBOIt
IV craauu 3penoctu roHan (nepexoje oT He3amRepLIEHHON K 3aBep-
wennoit IV cTaguk) B ooudTax crapiueii FeHepalllli YCHJNBaeTcsl
noAsipH3anys, # 3apoAblleBLlil My3bipex, CMeLlasick No HanpasJe-
HHIO K alHMajkiOMY MOJIOCY, H3 30HB KPYMHO3EPHHCTOIO JKeNTKa
NEPEXOJHT B 30HY € MENKO3EPHICTLIMH XKEJNTOUHHMII BKJIOYEHUsIMIL.
[NToka3aHo, 4TO TOJBKO MO AOCTHKCHHH OOINTaMI 3TOH CTa;(IH OhK
NpHOOpeTaIOT CHOCOGHOCTL PearHpoBaTh CO3PEBAHHCM Ha OJHOKpAT-
HYIO HI'BEKIINO CYCRCH3HN THnogH30B. Metoa onpejesienus cTenen
NOJISIPU3aLil OOLMTOB ¢ 1eAbl0 oT6opa NMpon3soinTeleli oceTpa no
wynosemM npobam, npeanoxenHuit B. 3. Tpycosnm (19646, 1967),
ycorepleicTeosan b. H. KazaHckum H coasrt. (1978).

Ias onpejenenusi cTeneHH NOJsSPH3alUMH 0OUNTOB GepyT npoGbt
13 KaynanpHoit wactv simyHuka. Ulyn ssoast nox yrnom B 30°
Hapneycnnbie yioM QOANHKYJL B TeeHIe 2 MIH KMINSTAT B NPO-
6upie ¢ ROAVH W pa3pesaloT OCTPbIM JiezslieM Ge30nacHoi 6PHTBLI
TOYHO MO OCH, NPOXOJsiliell yepe3 aHHMaJbLHbIH H BereTaTHBHHI
nomock (no Heraad u ap., 1965). 3atem noa Guuoxyaspuofi aynoit
H3MCPHIOT paccTostklisi 1) OT pepxnell FpaHHmbl  3apObICBOFO
Hy3bipbka 10 o6oJodck oounTa B 06MacTh aHHUMAJBLHOFO HOJAKCA
(puc. 61, A) 1 2) oT aHuManLHOFO MOJdKOCAa [0 BETETATHBHOFU
(puc. 61, B). HensT seauyuny A Ha penuuny B 1 noayuaioT noka-
3aTenb NoJspusaumi oounra I=-. TakHe H3MepeHHsi Hajlo Tnpo-
BCCTH HA HECKOJLKHYX OOLNTANX KaxXKI0M caMuil.

Yem Membmic 3Hawene [, oM 6oJ€e NOAKPHIOBAH OOIMT H TeM
6nike k 3apepuicHiio IV €Taiusi 3peJocTiH TOHai. DKcnepuMel-
TajblO YCTAHOBJCHO, WYTO I1IOPMajbHasi peaklisi (QOMJIHKYJIOB
OCETPa Ha THNO(H3IAPHYIO HIBCKLHIO HACTYNAEeT B Cayyae, ecaH [
meubiie [/14, wan 0,07. Han6oavuas Noaspu3auilsi 0OUHTa 06LYHO
XapakTepu3dyercs [= T

30 40

Jasi npuGansuTenbHoii OPHEHTALIN MOXHO HCNOAL3OBAThL APY-
FOil KpuTepuit — oTHolleHne BeanuHb A K ANaMeTpy 3apoibinic-
80F0 Ny3uipbha. OounThl, B KoTopuX A pasHo win MeHblue 1/2 sep-
THKANBHOTO alaMeTpa 3apOAbINICBOF0 Ny3LIPbkA, OOKYHO YKC
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Puc. 61. CxemaTnucckinii pricyHov
pa3spe3a u€pe3 OOLHT H3 TOHaAH
1V cranun 3pesoctn

an— :lapo;hlmenun NY3LIPeK: OCTanb
Hule 0GO3HAUEHHS — CM. B TEKCTe

Imm

JIOCTATOYHO TNOATOTOBJACHBI K PEAKLKH Ha OAHOKPATHYI HHBEKLHIO
runogusza. OAHAKO, NOCKOALKY (OPMA 3apOILILIEROTO NY3HPhbha
BapbHPYET, 3TOT KPHTEPHi MEHCE HAaleXeH.

JlonoAHUTeNEHBIM KPHTEpHeV 151 OLEHKH cTeNeHH NoJisipH3alluu
00UMTa CAYKNT TNepPexoi BCCTO HAN MNOuTH BCEFO 3apOABILIEBOFO
1y3LIPEKA B 30HY MEJKO3ePHHCTOFO XKeATha.

K camkam, y KOTOpLIX [ MeHbllle yKa3aHHLIX 3HAUCHU, aBTOPH
1aHHOFO MeTOfa C YCMeXOM NPHMCHSJH IpajyalibHble HHBERLIHIL.

2. Ucnoan3zopanue nNpoaosKHTEIbHOCTH CO3PEBAMHS
OOLMTOB OCETPOBLIX poIG in vitro
KaK KpuTepHs AJjis oT6Opa NpOM3BOAMTEREH

(6. ©. l'oxyapos)

B oneTax Ha NMpPOH3BOANTEJNSIX CEBDIOFI. OTJOBJEHHHX B HU30BBSIX
Boarwk, 6bi10 Nokasano, YTO OOUNTLI Pa3HbIX CaMOK \apaxTepi-
3YIOTCSt pa3Hoil NPoAoJXKHMTENbHOCTLXO co3peBabus in vitro nox
BANssHUeM NporectepoHa. Buiio ycTanosnenio Takxke, uto B Tex cay-
4aax, Korja co3pesaHiie OOUMTOR Npoosaxaercs Goliee 18 1, camna
nocje rHNOGU3apHOR HHBEKIHN OOLIMIIO AAeT IKPY HM3KOFO pHIGO-
BOAHOTO KawecTBA. 3To HabaioneHue Jerio B OCHOBY METOXA MpH-
MKIIZHEHHOFO ONpeZesieHlt COCTOSIHNS FOHA C LeAbl BLIGPAKOBKH
HerOAuLIN AAf1 Uedelt puifopoicTea npoussoanTteneii (ToHuwapos,
1976).

Ouenky npousponuTtesell 3THM METOAOM NPON3BOIAT CACAYIO-
MV o6pasom.

3apasee TOTOBST MAaTOYHbIl CMHPTOBON PacTEOP NpPOreCTCPOHA
€ TakuM pacyetom, yTo6bl B 0,01 Ma ero cojepxaioch cTOALKO FOp-
MOHA, CKOJABLKO HYNHO L5l TOFO, 4TOObl B uallike, KyAa GViAVT NoMme-
leHbl (OAMIKYAL, CO31aTh KOHUEHTPALIHO NPOrecTepoHa 5 MRr/MJl.
Hanpumep, 10 mr nporectepola pacteopsioT B 2 ma 96° sTHAOBOTNO
cnitpra; 0.01 ma Tahoro pacTeopa coaep:HT 50 MKI ropMoHa, Tak
4To npy JoGapnenur B yaumky 10 ma pactBopa Puurepa Gyaer
nofyyeHa Hy»Hasi KoHUenTpauisi 5 mwr/mMa. MaToyHbiit cnupToBoil

189



pacTBop MNpOFecTCPOHA MOXKHO XPaumuTh NPH KOMHATHOH Temnepa
Type B Teyeinic Bcero puboBoniHoro cesona Hago toabko cacaur
3a TeM. uTOGLI COCYA 6L XOPOolO 3aKPHT (yI06HO AJsi XpaHeHits
MATOYHOFO PpAacTBOpa FOPMONA HCMOJAL30BATL NEHHIUIIAIHOBHI
Ny3LIPCK € pe3iniopoil npobkoit) .

HyXXHoe noAHYCCTBO MaTOMiOrO CHHPTOBOFO pacTopa Np
FecTepoHa NepeHocsiT MUKPONNAETKON 11a JHO CYXOil Yaliky B 1alo
CNUPTY TNOJHOCTLIO HCRApHThes. ToaLko NoCie 3TOro B yaluki
106aBasior pacteop Punrepa Adsi XoJOIHOKPOBHLIX, MOAN(HULLIPH:
Bauiklit 151 oceTpoBLix puib (cm. [Tpnnoxcune 3).

Hsracuenne ¢oaankysos H3 Tena camki, ycaopius HHky6auii o
cnoco6 yueta pesyanTaToB onucaunt B ITpuioxennn 3.

o npoxoxaesnn 18 v, (cm. 2.4) donnnkyan uKCHPYIOT King
HeHHEV. pa3pe3aT BAOAb aHHMA/bHO-BEFETATHRHOA OCH, peri
CTPHPYIOT HAIHYIE HJAH OTCYTCTBHC B OOLATAX 3aPOAKINEBON
Ny3ulpbha I ONPe1easlioT NPOHEHT co3perunx oouutop. Camok,
KOTOPHIX K 3TOMY cpoky co3peio 90—1009% oouwnros, MOXHO
Go.TbWwHME LIAHCAME HA YCNeX HCOOAL30BaTh B PHOGOBOANEN LeAsX,
Baaronapsi oasopoaocTn  cOCTOSIHMS  OOUMTOB  KaAoll CaMKH
Aoctatoino 6pate wynom no 15—20 oountos. Cpok ¢QHKeaui,
pasHeii 18 . Kan yKe ynoMunaioch, 6l onpeaeden Aasi CCBpIOTIL.
JL1si APYTHA BHIOB OCCTPOBLIX OH TPeOYET YTOYHCHHS.

CJeayer oTMeTHTh, YTO ONNUCAHIbIT MeTo1 0TGOPa NMpPOH3ROINTE:
Acil He ABASICTCS VHHBCPCAIbHUBIM, H € €FO TOMOIUBID HC BHISIRIS-
I0TCSl TC CaMKH. ¥ KOTOPLIX HH3KOC PHEGOBOIHOC KAYECTBO. NOJOBHI.
NPOIYKTOB ONPCACASIETCS AeFelePaTHBHLIMIE H3VCHEHHSAMIL OOLLHTOR.
[TosToMy 3¢dekTHBHOCTL 3TOFO McToia OyacT TeM BLIHIE, ueM
MCHBLIC B faniofi napTuii npou3pojnTesell GYACT caMOK €O Chpbi-
ThIMU J€FCHEPATHBHEIMH N3MEHEHNSIMI OOLITOR.

3. CpaBHuTeNIbHOE KOJHYECTBEHHOE OfipelesieHHe
TOHANOTPOINHON AKTMBHOCTH B THIO$H3IAX OCETPOBBIX pbIG
(no B. @. Tonuapory, 1972)

MeTon CPABHUTCIBHON KOTNYECTBENHOH OLEHKI COACDKAlMS TOHA-
AOTPONHBIN FOPMOHOB B Npenapatax runoisos OCCTPOBHIX pbIb
OCHORBLIBAETCS! HA@ WX CMOCOGHOCTH B OHPCIEAEHHOR CpeiC BRI3HBATH
CozpeBaHiie OOLHTOR.

Hasn nuky6auun GoaaNKYI0B OCETPOBHX PHO  npuMeHsiercs
Motnpuunposanuuit  pactop Puurepa  nasi  XONOAHOKPOBHHIN,
codepxamnit NaCl—6.5 r; KCl—230 wr; CaCl.—300 mr u
NaHCO, 2 r na 1 5 mucthankposantoii soan (Touuapon, 1978)
JKeaaTeabHeiM, HO He 06s3aTeNbHLIM, SIBASCTCH 106apicHile aHTH-
Guotihop: nennpamma —500000 ex n cTpentoMunina —0,25 r Ha
1 & pacteopa.

Jas TeCTupoBanist AUETOHHPOBANKKIX FHNO(H3OB U3 HHX TOTO-
BAT BO3MONHO G07€e TOHKO PacTEPTLIi MOPOLIOK H RO3MOXHG
Guice TOUNO B3BEUINBAIOT HYXKNOC KOJNUECTBO Npenapara. PacTsop
Puurepa B paccuntamiom o6neme A06aBASIOT OIHOBPCMCHIO KO
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BCCM TeCTHpYCVLIM npenapaTam. CyencH3NO NOpowKa aHneToHnpo-
BaHNbIX THHOMHIOB HCXOANON KOIUCHTPAUNH OCTABJSIOT NPH KOM-
naTHol Temneparype (20—22°) na 1 u 1451 SKeTpakumu roHazo-
TpolntoB. llocne 3Toro roTOBAT mnociciOBaTenLHbIC pPa3BCACHIS!
IICXOANOH CYCICH3NN ¢ TAKHM pacycTOM. YTOOL OHH OXBATLIBASHI
BCCh Psit KOHLEHTpaLMii, Iph KOTOpEIX co3peBaeT ot 0 10 1009
OOIUITOB.

HspiekaTs GOAINKYALL H3 SINYHHKOB OCeTPOBHIX phib ¥ 10610
MCTA/THYECKIM LU¥TNIOM uepc3 mpokod B Tede camkd. [lpn 3Tom
GOTAHKYAL OTIEAsI0TCst APYT oT Apyra. Jas BeiMbIBaHHs onan-
R}JIOB 3 yrAvOsieHist WYNa ero onyckawT B LINPOKYIO NPODIDKY,
3aHOJIICHHY 10 PacTBUpoM PHurepa, H nponsBomsiT wWynom kpvro-
obpasHble aBnXKcnusl. [locie Toro kak cofpaHo HyXKHOE YIHCAO
(GOANHKYJOB, HX TNPOMBIBAIOT HECKONBLKIMH NOPUNSMI  pacTBOpa
Punrepa lv Tex nop, Hoka oH He CTaHeT COBCPLUENHO NPO3PAYNbIM.
PonsIKky bl NepeRoesiT U3 HpoGHPKH B HaILKl € TeCTHpYeMLM#
pacTBOpaMH NpH NOMOLUN CTCKASNHHON HMNETRII C pe3ioBO py-
weH. JlnaMeTp NHNETKH He NO.XKeN HaMHOTO HPEeBBILIATb JHAMeTP
(oaankyaos. Ilpu 3roM ycioBHH (oaAnuKyabl pacnonaraiorcsi B
NHNEeTKC B O;UIH PSIA H X MOXKHO 6LICTpO NepecunitaTsb. B onuHako-
Blie O0beMbl TCCTHpPYeMbIN pPACTBOPOB HALO MNOMCIIATL paBHOe
ancno  goasukysios (we Gosmee nsti-iwecTn wa | Ma pactsopa).
BHOCHTL 1IX B YAlIKH CAEAYCT € MIHHUMAJBHLIM KOJHUECTBOM pac-
TBOpa PHHrepa, HH B KOoeM cCJyyac He TpHKacasch IHINCTKOH K
TIOBEPXHOCTH pPACTBOpA. COACPKALUero ropMoHadLHblii Npenapar.
lspneucntbie 13 Teda caMkin (OANHKYIH €O BpemelieM TCPSOT
YYBCTBHTC/ILHOCTL K FOHALOTPONHEIM FOPMORAM, NO3TOMY a0 MO
BO3MOXHOCTH GBICTPCE MOMEWAT) HX B TCCTHPYEMBIC PACTBOPLL.

[Npu BHecenn GoATHKYAOB Halo CCTHTL 338 TCM, YTOBE Ofil
60 paBHOMepiiu pacnpededcHbl N0 AHY YalKi H  NOJNOCTBIO
norpyxensl B pactop. Ha nporsukennn Beero nepirona unky6Gauiin
(hOIINKYJI0B TeMNepaTypa paCTBOPOB. B KOTOpHIX OHIl HAXOIsTCS,
He N0JKHA BBIXOANTbL 32 TPaHIbl HEPeCTOBLIX TeMnepaTyp. Uepes
24—36 u nocne nomewicHHsl (GOJINKYJIOB B TCCTHPYEMble pacTBOPLI
X (PURCHPYIOT KinsideHHem. 3aTeM NMOA GHHOKYASPHOH Avnoft X
paspesalor ocrpuiM Jsie3BHeM  6e3onacHolt  OpHTBLL  BROJL  aH-
MZJLbHO-BETETATHBHON OCH, VIepIKiBasi B 1oJje 3pelinsi [HIHLETOM,
I PETHCTPHPYIOT HAJHYHC ALl OTCYTCTBHE B OOHITAX 3aPOALILIEBOTO
ny3uipbka. Ecan na paspese sapoamiueBni nyabipek lie BHAEH, TO
CJICAyeT pa3pesaTb MNONOBHNKH OULNTa, YTOOM ObITH YBCpPEHHbIM,
YTO Ol He OCTal/ICsi B CTOpOile OT ILIOCKOCTH paspe3a. B wasoii
Npofe NOICYHTLIBAETCA MPOUEHT CO3PeBIIHX OOLHTOB, TO CCTh
OOLUTOB, B KOTOPBIX TPOHIOULIO PACTBOpEHIIE 3apOABINICBOTO
OV3bIPbKA.

Las ouetiki nocTOBepHOCTH passanuilii B Pe3y.bTaTax. MOMYHCH-
HBIX JUI51 pasiii\ pacTBOPOB, HCOGXOMHMO NPOBECTI CTATHCTHYECKYTO
00padoThy AaHHBIX. Pekoweliiyvercss HCnoAb30oBath MEroa NpoGhT-
aHannsa (Beacwwniiii, 1963). TNpu stom onpeiensiorT QpQeKTHBHYIO
-lo3y, Bh3biBawLylo codpeaniie 50% oouutoB (EDi). H noBepH-
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TeJbHble HHTEpBaJLl JUIs  BBIODAHHOTO YPOBHS  AOCTOBCPHOCTH.
Otromenne ED,, TecTHpyeMHX MpenapaToB XapakTepH3yeT OTHO-
CHTeNbHOE COJICPXKaHNe B HHX FTOHAaLoTpoNHOIl aKTUBIOCTH,
[Mochoabky 3aBHCHMOCTD MCXKAY BEJAHYHHOR 103bl TOHAnoTpo
IIHA H ero neHCTBHEM Ha Co3peBaHle OOUHTOB OCETPUBLIX pHIG B
pacTBope oGLIYHO BLIPAXKAEGTCS TOBONLHO KPYTOA KPHBOH, TO npH
HCNOJNb30BAIHH IBYKPATHLIX pa3peaeHH{i yaaercs NoJyyarb /iBe HaK
LaxKe OiHY 31aYyHMyl0 TOYKY (NpoLEeHT CO3peBLIIX OOLNTOB, OTANY-
vt o1 0 1 100). TosTomMy a4 noBLIileHNsT TOYHOCTH ONpCIeNeHHs.
MKCAATEIbHO HCMOMBb30BATL KOULCHTPAWiN NperapaTa, pasdiHdalo-
liiiecsi MCHee YeM B JIBa pa3a. flcHo TakXe, YTO TOYHOCTb TECTHPO-
Bannst GyieT Tem Bhllle, YeM Gosblie GyneT B3sTo QOATHKYAOB A5l
onpeienchiisi SGMCKTHBHOCTH KaX10H KOHLEHTPALHN Npenapara.
Oniicannblii Bhille MeTon NpeAnasiiayaercs A5 CPaBUHTENbHOM
KOJHYCCTBCHHOI OLenkH colepaiiisi roHaI0TPORHON aKTHBHOCTH B
runodusax ocerpoBblX phit. HeBo3amMoxHOCTL BLIpaXKeHHs AKTHB-

HOCTH B CTalllapTHLIX eaHNHHIIaX CBfi3aHa C TEM, YTO (lJO.’l.THle.'lbl'

PA3HLIX CAMOK Da3fil4aioTCsi NO YYBCTBHTEJBHOCTH K IOHATOTPON-
HaM. MOXHO, 0nHAKO, NOAYYATH CONOCTABHMBbIE TANILC B ONbITAX
Ha (GoaNHKYIAX PA3HLIX CAMOK, ec/lil B TEYCHHE 0AHOTO 3KCTIepHMCH-
TaJLHOTO Ce30Ha HCMOML3OBATH B KaYecTBe «CTaHIapTa® Mpenapar,
KOTOpBIH GVIET XPaHUTLCS B MAKCHMAJBHO IAISLUMY YCIOBHSIX —
B rePMeTHYEeCKH 3aKPhITOH NOCVAE B XOJOAHABHHKE,

Cnoco6HoeTb TOHALOTPONHHA OCETPOBLIX PLI6 BHI3BIBATH co3pe-
BaHHe OOUHTOB ambubnit (nsryilex u xab) naeT BUIMOXKHOCTE
HCIOJb30BaTh M 3TH BHALI B KayecTBe TeCT-00BEKTOR JUISi FlpoBene-
HHS OMILITOB N0 CPABHHTeILHOMY TCCTHPOBAHMIO.

4. HMcnonb3oBanye TPUiOATHPOHUHA
Junsi noBbiweHHs 3heKTHBHOCTH rHNoM3apHbIX HHbeKIHil
(no T. A. letnad, C. . lasnizioroii, 1979)

Tloka3ano, YTo CKOIBKO-HHOYNb LJHTENLHOE BHACPKHBAHHE CAMOK
CEBPIOTI B CaJIKaX NPH HEPECTOBLIX TeMmAepaTypax, TaK ke Kak Ii
pe3koe nepeoxJsaxKieHHe, MOAABASIET HX CNOCOGHOCTL PCAarHpOBATE
HE HHBCRIHIO CYCHEH3NH THNO(H3OB CO3PEBAHHEM OOLHTOB; 3T NPO-
HCXOANT BCCACTBHC H3MEHCHHSI PCARTHBIOCTH KAETOK (oM IRy SAD-
HOTO 3NNTeNHS K JICHCTBHIO TOHALOTPONHBIX TOPMOHOB, XUTSI CamMH
OOLHTEl ellC CNocoGubl CO3pEBaTh MO BJNSHHEM IpPOrecTepoHa
Hirbexunst TpuiioATHponiinG CaMKaM CCBPIOTH, HAXOISILUHMCS B Ta-
KOM COCTOSIHIIH, MOXKET BOCCTAIIOBHTL PCAKTIBHOCTb KJICTOK (hoJIiI-
KYJISIPHOTO SNNTENHS 1 TeM CAMBIM NO3BOJSCT B HCKOTOPLIX CAVYASN
NOJYYITL OT 3THX CAMOK XOPOIIYK, MPHrOANylo n4si pHGOBOACTBA
uipy. Taras cutyauis moxer Ha6.1104aToesl Ha PHEOBOIHLIX 3ABO-
lax B cnyyasix, koraa pub, cnocobinix oTBeyaThb Ha 1eliCcTBiEC ro-
HAJIOTPONHBIX TOPMOHOB, NOYEMY-NHGO Hesb3si HHBCUHPOBATH B
NEPBEIC CYTKH NOCE OTA0BA, HAH KOTAA HX NPCACTONT TPalCIOpTH-
POBaTb HA 3HAYHTENbHOE PACCTOSIHHC OT TOHH Ha pbIGOBOAHKII 3a-
BoA. TpuitonTipoHiin MoMxKeT GLITh PEKOMCIIOBAH TAKXKE 1451 HCMbl-
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tanua B nexax b. H. Kasauckoro npn nepceoae npoisBojiTencH,
focsie ITCALHOTO HX BEIJepXXHBaHHS NIPH 4°, B HEPCCTOBHIE TeM-
nepatyphl. [1o HHCTPYKLIK 3TOT NepeBon 3aHHMaer okoqo 10 nued.
MOXHO OXHJATb, YTO BBEAEHHE OXJaXKJEHHHIM pbi6aM TPHHAOLTH-
POHHHA NO3BONHT 3HAYHTEIBHO COKPATHTL 3TO BPeMSs.

JIna yKasawHBIX leseit MOXHO HCNOJb30BaTh aNlTeYHblit npena-
paT TpuHonTHpoHHHA (ay4we no 80 Mr B onHok Tabserke). Tab-
JeTKy clleJlyeT pacTooyb B CTyNKe, kK Tpebyemoii nose npH6apuTh
pacTBop PHHrepa ¢ aHTHGHOTHKaMH H HWDLELHPOBaTb €ro BHYTpH-
mblileyHo. B Hammx onbiTax HNOJOXHTENbHEIH pe3ysbTat Gbill Mo-
Jdyued NPH BBEAEHHH NepeoxXJaXKJleHHbIM caMkam no 600—800 mr
TpHHOATHPOHHHA Ha fIPOTSUKEHHHA CYTOK B TPH HJH YeThipe Tplema
(no 200 Mr B Kaxcnofl HHBEKUHH) H NOC/e 3TOr0 HHbEKIUHH CycneH-
ani runoguzoB. Ha camkax, BElepXaHIBIX NMPH IlePECTOBHIX TeM-
neparTypax, Xopoumil pesyabTaT GbUl NOJyYeH NpH BBEIEHHH HM
no 200—300 Mr TpHIHOATHPOHIIHA B CYTKI B TeUeHHe JIBYX — HeThipex
cyToK HX BhiicpxHuBanns. Onuokpathas Hubekunst 300 mMr Tphitoa-
THPOHHHA TNOKa3ana TakXe B c/yyae, €CH NPOH3BOAMTENH, Nocne
X JAOCTaBKH WA 3aBOJI, HaXONATCS B IJIOXOM COCTOSIHIIH — MaJo-
TIONBHXXHBI HITH NEePeBepThIBAIOTCH GpIOXOM BBepX.

Cnenyer moiyepKHyTb, YTO HHBEKUHS TPHHONTHPOHHHA MOXeCT
BOCCTAHOBHTL BOCIPOM3BOANITENIBHYIO CNOCOGHOCT CAMOK TOJILKO B
TOM cJyyae, ecdiH peakuysi (OJNIHKYJISIPHBIX KJETOK Ha JeHCTBHE
rOHAJOTPONIHLIX TOPMOHOB NofaBjeHa 0OPAaTHMO, a OOLHMTH ellle He
roBpexientl. [Ipu Gollee npono/MKHTENbHOM HAH Golce HHTEHCHB-
HOM IeHCTBHH HeGJaronpHATHLIX YCJIOBHI HACTYNAlOT HeoGpaTHMbIe
HAMEHEHNS, I B 3THN CAYYAAX HHBEKWIS TPHHONATHPOHIHA yXe He-
s(pdekTHBHA.

5. OTHOCHTE/ILHAA XaPAKTEPHCTHKA TPOLOJIKHTENBHOCTH
pPasBUTHSA

B Hacrosieii KHire Mol HCOIHOKPATHO HCNOJB3YCM OTHOCHTENLHYIO
XapaKTepHCTIKY NPOACTXHTENBLHOCTH PasHbIX MCPHOAOB pa3BHTHS,
TaK KaK Olla Mo3BosisicT 663 HONOJHHTENbHBIX HAGMIOLEHHH paccyn-
TaTh TNPOJOMKHTENBIIICTL 3THX NMEPHOJIOB FIPH PasHblX TeMNepaTy-
pax. I1ponoaxuTeNbiOCTE NEPHOLOB OT HauaJla nefiCTBHSI FOPMOHOB
10 OnpesencHHbIX CTaalil CO3PCBAHHSA, OT OCEMEHEHHSsI 10 HacTyH-
JCHHS NOCACAOBATENLIIBIX CTannil pasBHTHA 3apoisbillieli W OT Mac-
COBOTO BHLIYNAEHHS 0 Pa3HbIX CTali# NPeaNHUYHHOYHOTO Pa3BHTHSI
B KHIire YKa3aHa He TOJIBKO B elIHHHLaX acTPOHOMHYECKOTO BPCMC-
Hi (B CYThAX, yacax H MHHYTaX) NpH onpeleNeHHOR TeMnepaTtype,
10 H B WiiCje T, (T, PABHO NMPONOMIKHTENBHOCTH OLHOTO KJAETOUHOTO
HUKAA B NEpHOJ CHHXPOHHBLIX NeneHHH JipoGaenns — cM. 2.4). Tpu
onpencdeliii NPOACHIKITENBHOCTH CO3PCBAHHSI B KauyecTBe Mephl
BpemeHll OblJla HCNONB30BAaHA TaKXe MpOJOMKHTCABHOCTH NepHoja
33poABILIEBOr0 PA3BHTHS OT OCEMEHeHHs] N0 Hauania BHIJIYIACHHS
(vvi, eM. Iprnoxenne 8). Ilockosbky nokazawo (Hetaad, Her-
1ad, 1960; dernad, 1978; Urnatsesa, 1979), uto B 30He cpenHeHe-
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PeCTOBHIX TeMIepaTyp HPOoAOXKHTeABHOCT: Pa3nblx NEPHOJOB pas-
DHTHSI II3MCHAICTCA IIpONOPUHOHANILHO, TO MOXKIO, 3HAS, CKOJLKHM
7o PaBHA NPOJIOKHTENBHOCTh HIITEPECYIOLIEr0 Hac MNepHoga mpit
OJIHOM TeMNepaType, pacCuliTaTb €ro NPOLOKHTENBLIIOCTb TPpH APY-
ro#i. JI1s 3Toro Hago No KPHBOH Ha pHC. 26 nailTH BeJHIYNHY T, NpH
HHTepecyloLlIcii n1ac TemIlepaType il YMHOXHTH €C Ha YHCIIO T, COOT-
BETCTBYIOLEE MPOLOJIKHTELHOCTH JIAHHOTO NCPHOAA.

INpuMep pacuera: cTaghs 13 y 3aponbiliell oceTpa HacTynaet
uepe3 19.5 1, nocdle oceMenenusi; npu Temnepatype 18° 310 Bpems
paero 16 4 15 M. Cnipatuneaercs, ckoflbKO BpeMENH NpolijieT oT oce-
MEeHeHHs A0 JlanHOfl CTaJlnA NpH TeMiepatype 12°? Urtobul nonyunts
OTBET Ha STOT BOMNPOC HYXXHO NO KPHBOH 3aBHCHMOCTH BEJHYHHBI |
T, OT TeMAepaTyphl ¥ ocetpa (puc. 26, A) HaiiTh BeJHuHnY To TPl
12° — u3 Toukn wa ocu abcumce, cooTBeTcTBYMOweli 12°, mpoBecTn
feprIeHIHRYJIAP 10 NepeceyeHusi €ro C KPHBOH H M3 TOUKII Nepece-
YCHHS ONYCTHTDL NMEPNEeHUIKYJsSp Ha OCb OPANHAT; FOJYUYHM, UTO Be-
RUYNHA T, AN51 oceTpa npH 12° paBua 85 muu. Ymuoxus 85 na 19,5,
y3HaeM, UTO NMPOIOKHTEJNBbHOCTb 3TOr0 nepHoia Hpit 12° Gyner
paBua 27 y 37 M. '

6. OnpepeneHne BpeMEHH HHBLEKUHH CYCreH3HH runodH3oR
M TMPOCMOTPA CaMOK MOCJE THNOHHU3APHOIT HHBLEKIHH
A NOJYYEHHS OT HMX HKpbl B ONTHMAJILHBIE CPOKH
NpH pasHLIX TeMnepaTypax

Onpedetenue spemert UHBEKYUL CYCNEH3UU 2UNOMU308
cankam Oeayeu, oceTpa u cesprozu OAsi NOAYHEHUR UKDbL

8 Hauase paboueeo OHA

(no T. A. Nernag. C. I'. Baceuxkomy, C. H. JlaBeinosoii, 1965)

1. Onpepemniite CpeaHIO TEMNCPATYPy 34 CYTKH IO AMS IIHBEK-
1HH.

2. Ha ropn3oHTansHONH OCH rpaduka CO3peBaHHs SIHI HHTepe-
cywomero Bac Bupa (puc. 62, A — B) waiinite Touky, cOOTBerCT-
BYIOLIYIO STOH TeMAepaType H BOCCTAHOBHTE 13 Hee NEpHeHIHKYJIsp
Ao nepeceuenksi ¢ kpupoil /. M3 mecta M Nepeceyenisi OHNycCTiiTe
neprnenjiHKyAsip Ha BCPTHKAJBHYIO OCh H ONpCAENNTE 118 Hell YHeio
4acoB, KOTOpoe NpoiijieT NpH AaHHOH TeMNepaType OT HI'BEKLHH /10
Co3peBAHHS NMePBBIX CAMOK.

3. OTiMMHATe NOJYYEHHOE YHCJIO YacoB OT BPEMEHH flayana pa-
6ouero nms. Hafinennas BemuyWHa — 3To To Bpemsi, koraa Hajo
HHBEIHPOBATh CAMOK.

Onpedasenue 8pementt npocMOTPA CAMOK U 63ATUS UKPbL

1. Onpenenste cpeiHIOl TEMNEpaTypy 3a NEpHOA CO3pEBAHIS,
TAK KaK 3Ta TeMnepaTypa MOXeT OTJIHYATeCs OT CpelHed Temiepa-
TYpBl I0 HHBEKIHI. J1Jsg 3Toro B 19 4 HakamyHe IlHs HOJydYeHis
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HKpBL 11 B 7 4 yTpa B JIEHb NOJYYCHIS HKPhl paCCYHTAHTC CPElnion
TEMNEPATYPy, HAYHHAS C MOMEHTA HHBEKLIHH.

2. Haitante na ropnsoHTasbHOl OCH TOYKY, COOTBETCTBYIOLLYIO
CcpeliHell TeMnepaTtype 3a NEpHOJ CO3PCBAHHS, H BOCCTAHOBHTE H3
Hee NepNCHANKYJSp 10 NepeceyeH s ¢ KPHBBIMH.

3. Touka mnepeceuenHsi fepleHIHKyJsipa C KpuBoil I nokaxer,
yepe3 CKOJILKO YacUB CO3PEBalOT nepBble camkH. HaiineHnvoe uncio
yacoB NpHOGaBbTe KO BpeMeHH HHBEKUHH H NOJYYHTE BpeMsi, Korna
HAaZ0 HAYHHATBH NIPOCMATPHBATH CAMOK.

4. Touka nepeccuenlisi ¢ kpueoil /I no3eolsieT onpeLenTs Bpe-
M#l, Tocjie hOTOPOTrO CaMOK, He OGHAPYXKIBAIOLIWX MPH3HAKOB CO3-
PeBaHHs, MOXHO C1aBaTb.

5. las onpeaciaennss MOMEHTa BCKPBITHSI CAMOK B MpejiediaX Bpe-
MeHH Mex1y KpHBHIMH { W [/ Hazo NoNb30BaThesi IPHHATHIME B pLi-
60BOICTBE NpH3HAKAMH CO3peBaWHs: Msrkoe Oploxo, HKpa Over
CTpyeii, NpH NoabCMe CaMKH OpIOX0 CHJIBHO 3anajiaer.

Hcnonb3opanie FHPHBOJHMMBIX KPHBBIX COKpAllaeT UHCJAO Heob-
XOAHMBIX TPOCMOTPOB CaMOK (paHblle CPOKOB, COOTBETCTBYIOLLIX
KpfBoii /, HX MOXHO He CMOTPeTb) M nmoMoraet GoJiee TOYHO onpee-
NHTH MOMCHT CBOEBPEMEHHOTO B3ATHS HKPhl H TeM CaMbIM COKpa-
11aeT NPOH3BOJICTBCHHLIE NMOTEPH HKPHl BCAEACTBHE €€ HEXO3peBa-
HHS1 H epe3peBaHiisl.

Ilpusep pacuera cpoka cospesanust
1t 8peMeHy RPOCMOTPA CAMOK

CaMkn oceTpa 6blin iHbeunpoBanel S Masi B 8 u yTpa Npi TeMre-
patype 14,3° Ilo puc. 62, A Hajo Noka NPHOEIN3HTENBHO onpeje-
NiTb BPeMs, B TCUCHHE KOTOPOrO NpH 3TOf TeMIlepaType cO3PEBAIOT
nepBeie camkn. s sToro HaiijleM Ha ropH3oHTa/NbHOM OCH TOUKY,
cooTBeTCTBYIOLLYI0 14.3%, M BOCCTAHOBHM N3 Hee REPNENLIKY.ASIP JIO
nepeceyentsn ¢ HixkueRl kpHBofi (/). Touka nepecedyeHdsi COOTBETCT-
ByeT 26 4 Ha BepTIKANLHOH OCH. DTO 3HAYHT, UTO eC/IH Gbl  TeMme-
paTypa mocsie HHbeKUHN Obla Bee Bpemsi 14,3°, 170 Hano Gbno Gt
HauNHATb CMOTpeTh caMok 4epe3 26 u nocne wuubekuun. OnHako
obbiyiio TeMiepaTypa Mensiercs. Ecin  nocne  nnbekunH  TeMie-
paTypa Oyi1eT NanaTtb, TO 3TO BpeMs YBeJHUNTCS, eclH  oHa 6yner
TnoaHnMaTbesl, BpeMsi cokpaTHtes. [lostomy uepes 20—22 u mocae
HHBLCKLHN Ha0 PACcCYHTATb CPEIHIO TEMIEPATYPy 3a Nepiof co3-
PCBaHHsi H YTOUHITL No rpadHKy BpeMsi npPOCMOTpa CaMOK.
OnpencanTb CpeIHIO TeMNEPaTypy 3a 3TOT Nephiofl, YUHTHIBaS,
4710 Ha pbiGOBOXHLIX 3aBojax H3McpsioT ee B 7, 13 B 19 4, moxuHo
fpH NOMOLIH BLIYHCAEHHS! €€ CPeHEro apHGMeTHYCCKOTO 3HaYCHHs,
HO 1451 3TOr0 HVAAIIO BLIPOBHSITH NPOTSAMXKEHHOCTb HHTEPBAJIOB li3Me-
peHnil. 3To cieiyeT cielaTh CeaylolM 06pasoM: MeXay li3Mepe-
Hisivik B 19 4y 1 7 u yTpa CJENyIOWero aHsi Hagxo BBECTH CPENLHIO
Touky (¥), cootBercTByloulylo 1 u. HToGH nonyynts Tevnepatypy
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Puc. 62. 3aBiciMOCTb NPOJO/IKHTENEHOCTH CO3peBaNks camok ocetpa (A), cespio:
rit (B) u Genyru (B) or Temnepatypu (B — Hrymuosa, 1974)

Mo ocu abeumnce TYPH 33 NepROA cO3p: TO OCH OpAHHAT
BPEMH OT r Ro (8 wacax). Kpueas / — BpeMsa. K Ko-
TOPOMY CO3PEeBEKT NepBble caMkH: Kpueas // — BpeMs, nocne KOTOPOro OT caMoK. ne ofHa
Py y DDHTrOnHOR A7st PHIGOBOAICTRA MKPBI VIKE Mano-
BEPOSITHO

B 3TO BpeMsl, HAJlo CIOXKNHTL Temneparypy B 19 n B 7 1 pasaennts co
noniolaM. Kpome TOro, Haio CIOXHTb TeMNEpPaTypy KpaiiHiix cpo-
KOB (CaMoro NepBOro M CAMOTO NOCJELHEro [Hsl NAHHOTO Aepnoa
H3MEpeHHH), pa3ieNHTL ee AONOJaM H TOJYYeHHYIO BCJIHUHHY T10-
CTaBHTb BMECTO TEMINIEPATY Pbl MIOCIEJIHETO CPOKA, a NePBYIO HE CYH-
TaTe. 3aTeM HYXHO NPOCYMMHpPOBATh TEMNEpaTyphl I CYMMY pas
ACAITL HA YHCAO HAGAI0eH i,
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Bpema om uxbexquu CYCHERIUY 2uno@uins, ¢

10

| |

I

14 76 18

Cpednag

20

27

memneparmypa, °C

Pacuer Mok Ho 3anucaTth CJeAYIOIHM oﬁpaaom:

Jara Bpewsi, u ¢, °C

13 14,5
19 15,6
X 15,1

15,3

Jaia  Bpems, u ¢, °C
5/V 7 14,3 n‘::;:{;ﬂ' 6/v

7

13
19
X

14,6
14,8
16,0
15,7

/A4

4

7
13

Nara Bpeus, u i, °C

15,4
16,0

19 (16.3) amenurs pa

,3+16.3
LI

153,0:10=15,3

Cpennsisn temneparypa 3a paccMaTpHBAaeMblit MepiHold paBHa
o

B cnyyae ecan H3MepeHHsl TeMOepaTtyphbl NPOBOJHNCH Yepes
pasHble HHTEpBAaAbl BpEMEHH, STOT METOJL HE/Mb3Sl HCIOAB30BATE,
0co6enHo ecH TEMMEepaTypsl CHIIbHO passmualotcst. Jlas Toro uro-
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Gbl onpeneinTbh CpeRiiion TeMnepaTypy B 3TiIX YCJOBISIX. HA1O BbI-
YiiCJIHTh CYMMY IpainyCcouacoB H PpasjiesiiTh ee Ha CyMMYy 4YacoB.
CxeMa pacyera:

IpousreRenne cpeivefl 38 JaBkbf NPOMENyY-

Hara Bpewms,q ¢, °C  TOK BpeMEHH 1CMIEPaTYPH Kd MHC/ID 4acoB
MENY HIMEDCHHAMH {FPajycouuschl)

Y 9 14.3 8l T
e 10 14,9503 44.7
= e 15,6 8—194,8
v z %3 15,0% 11 - 165,0

Beero 22 y= 334,5 rpanycosacoB

Cpennsisi Temnepatypa Gysiet paBHa 334,5: 22=15,2°.

INpeanonoxuM, YTo Cpelnsis TemnepaTypa 3a BpeMs, mpoiuen-
1uee TloC/e HHBEKIHH, paBaa 15,2°. Teneps Ha rpaduke (puc. 62. 4)
HafiZleM TOYKI Mepeceyelisl NepACHIHKYJsipa, BOCCTAHOBJIEHHOTO
113 TOUKH HA TOPH3OHTAJLHOI OCH, COOTBETCTBYIOLIEH 15,2°, ¢ kpn-
Boivi [ 1 I1. Touka nepeceuennst ¢ kpngo#l [ coorBercrayer 24 vy,
a ¢ kpusoit 1/ — 35 u. 3To 3HaAUNT, YTO CAMOK Hal0 HaUHHATB CMOT-
petb yepes 24 u, a caMoK, He 0GHAPYKHBAIOIIHX MIPH3HAKOB CO3pE-
Banifl K 35 4, MOXXHO CJ1aBaTh.

7 TexHuka OCEMEHEHH HKPbl OCETPOBHIX PHIG
(no A. C. I'uus6ypr, 1963)

1. J1asi npoBenenNsi OCEMEHEHHS HYXXHBl CyXHe Taskl JUJISL HhpHI,
cyxme cocynbl s cnepMmbl (aJloM#iiHeBbIe HJIH. Jyyllie, 3Maanpo-
BAHHbIE KOBLIH), SMAJHpPOBaHHOE BellpO, MCPHBIA LINHIHAP HA
100 M1, MHKPOCKOI, HECKOJDLKO FHpelMeTHHN CTEeKOJ, CTeKJAHIIAasn
NajgouKa W NHNeTKa.

2. HUkpy cobpaTb B cyXHe Tasbl, OT KaXIOH CaMKll OT/ebHO.
CwmelUnBaTs HKpY OT PasHLIX CAMOK HeXeJaTeNbHo, TaKk KaKk kaye-
CTBO LKpHI fi€ BCCrAa MOXHO ONpEleNIHTb Ha TJla3, H Xopoiluas HKpa
MOXET OKAa3aTbCsl CMellaHHoi ¢ MJOXoil. xalomlefl HI3KHH NpoucHT
OIVIOAOTBOPEHHs; FIPH 5TOM YXYJIIAIOTCS VCIOBHS HHAYGally Xo-
pouiedl HKpHL H 6yneT ycloXHeH YXOI 32 HKpOii.

Hkpy caenyer nomccTuTh B MpoxJajiHoe Mccto H obeperath OT
coseqtioro ceeta. Uto6bl obecneunTh XOpoliHe pe3y/bTATH OCeMe-
HEHHSI, er0 Hailo NPOBOAMTL 6e3 AJHTEJIbHOMH 3aJiepXKil, keJaTedb-
HO He Ro3nHee YeM yepe3 10—20 MuH nocne NoONYUYEHHS HKPHI.

3. Cnepmy cobpaTb B CyXHe COCYZbl, XEJATeNbHO UT KaXI0ro
camua oTHesIbHO. JIJI oceMeHEHHS HCIOMb30BAThL CrepMy MOJOUHO-
6CJ10T0 HILH 2KeNTOBATOTV LIBETa.

B ycaoBHsiX peduuuTa caMIoB, KOTNA [Jsi OCEMEHEHHS AaHHOM
napTii HKphl MOXKeT OLITL 1ICNIOJb30BAHA CNepMa TOJBKO 0iHOTO
W JBYX N3 HUX, TPOBEPha KAYeCTBAa CNEpPMbl MOA MHKPOCKONOM
coBeplueHHo HeOOXOMHMA, TaK KaK JlaXce Yopoludsi Ha Bl CrepMa
HHOT/Ia OKa3blBaeTcs HeaKTHBHOH. ECAH nNKpY OCCMCHSIOT CMeChbio
TYCTOl CrepMbl OT TpeX — MsiTH CaMIIOB, To FIPOBEPSITE C€ KAYCCTBO
101 MHKDOCKONOM HeoGs3aTedIbHO.
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Ilpn octpoM AcuunTe caMUOB, B BHAC HCKJIOUCHHS, 1ONYCTAMO
Xpauetilie cnepMH Ha JbAy. [1pn noayueHdn cnepMel ¢ wedblo Xpa-
HeHHs oco0elHo BaXKHO HCKJIOUHTBL Nonanawie B Hee Boasl. Cnepmy
HAJNBAKOT B YHCTLIC CYXHC CTeKJfiHHbIE COCYAbl — LIHPOKHE Ipo-
6upkn may Ganoukn (OT KaXKIoro camlla B OTIeJILHLI cocyn), rep-
METHYEeCKH 3aKYNOpHBalT H cTaBsT Ha Jea. CnepMa XopoLuicro ka-
YecTBa B TeYeHie JIBYX-TpeX CYTOK, Kaxk NpaBIJo, OCTACTCS NPHTox-
Ho#t 1151 ocemeneHHs1. ITockoabKy NpH ApaHeH Il CnepMbl ee KauecTBO
FIOCTETNICHHO CHHXKaeTcs, nepel Hefofib3oBaHHeM HeobXoiHMO mnpo-
BEPHTB 101 MHKPOCKONOM €NOCOGHOCTL CIICPMATO3OHAOR K aKTiBa-
wini npi 206aBJIEHHH BOABL.

Ilposepra kauecreu cnepmet. Cyxol CTeKJsiHHOH DNasloykoi
B3SITb MaJIeHbKYIO KaIlllo CliepMbl, HAHECTH ee Ha NpeliMeTHOe CTeK-
JIO 1i NOMECTHTb HOJI MHKPOCKON. 3aKpbiTh HpHC-IHa(parmy KOH-
JleHcopa TakHM o6pa3om, utobbl cnepMaTo3onabl GbJH OTYETIHBO
BHAHLL. [piGaButh K Crnepvc HHAeTKOH KanJi BOabl, pasMellaThb
najourofl u TYT e MpoBOAHTL HaGalonenne. [pn xopolem kaue-
CTBe cllepMbl Bce HJH MOUYTH BCE CNepMaTO30HIBI NpHoGpeTaioT B
BoAe SHEPTHYHOE nocTynaTedbHoe JIBHXKEHHUC.

4. B3saTh cMech clepMbl TpeX — nsiTH caMLoOB 13 pacdeta 10 ma
criepMbl Ha | Kr nkpl H paspecT ee B 200 pa3 Bojoil, IlpakTthue-
CKH, fJ151 oceMeHeHHs A1060ro Ko.HyecTBa HKPH, He fIPeBLILLIAIOLIETo
4 kr. MoxHo Gpatb 40 MA «cyXoii» cnepMbl Ha BEPO BUIHL.

INpn MeaocTaTouHO BRICOKOM KauyecTBC criepMbl (KOrna NpH pas-
6aB.ientil ee BOIOH 3HAYHTCILHAS YACTb CIICPMATO3OHIOB OCTAETCS
HeMoABIXHOM) Hago 6path 100 Ma «cyxoii» crnepMbl Ha Bellpo BO-
Iibl. B Tex cayyasix, Koria B pacnopsikeHHn pei6oBona ecTb TOJIBKO
COBCEM XIIIKaf BONSHHCTAsi CepMa, HYXHO B3ATb MaKCHMallbHoe
€€ KOJHYECTBO H PasBeCTH CllepMY B TakoM o6beMe BOIbl, 4TOOH
OHa NOKPhIA HKPY.

OceMereHHe cliefyeT NPOBOLHTEL CleAylolluM o6pa3oM: u3 Tasa
C HEpOH ciTh H3GBITOK NoJocTHOH KuakocTH. OTMepHB MepHBIM
HHAIHAPOM HYXKHOE KOJHYCCTBO CHePMbl, BBIUIHTL €€ B BE1pPO C BO-
no#, 6LICTPO pasMellaTs H TYT e NpHANTL K HKpe. Mkpy Tiwartens-
HO nepemeilHBATb C pPasBeleHHOH cHepMoli B TeueHHe 3—5 MIH,
AOCJC Yero BOAY €O CHCPMOfl CJIHTE W NPHCTYNHTbL K o6ecKJyieHBa-
HHIO HKPBL.

8. Ipo6ipi A8 onpepeneHys NPOUEHTA ONJIOAOTBOPEHHS,
Pa3MepoB OTX0HA H THUIHYHOCTH PA3BHTHA

Onpedeaenue npoyenta onr0doTeopenus

U106L1 onpellesHTL NPOLEHT OOAOTBOPEHHUS, Jyuie BCero 6paTnh
npoGy #a cTaiuH BToporo InesenHsi 1pobJens (4 6aactoMepa, cT.7,
cM. puc. 63). Bpems B3sTHS npoGbl MOXKHO ONPEAENHTD 110 APHBLIM
Ha pHc. 64, BLIPaXKalOLHM 3aBHCHMOCTb BPEMCHII HACTYRJEHHS BTO-
POTO B TpeTbero JieneHHi Jpobliennss B AHLAX YEPHOMOPCKO-Aa30B-
ckoro ocerpa (A), ceBprorn (5) n Genyrn (B) oT TeMnepaTypbl.
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Puc. 63. INpo6a ukpb! Ha cTaaun proporo Aedenns (Mnuabypr, Hetaad, 1855)

a. - aK ARNO; H.— HCAK Riillo; HOpM.— gopMaibiloc ARWO; R - no-
amcnepmuoe AkLo (€ YNCAOM GAaCTOMEPOB, NPOBHLUIAIOLIHM HOpMAanbHOE ANR AaHMON CTapMH)

1. OnpenenuTe CPEAHION TEMIcPaTypy 3@ lepHOX BPEMEHH, Tpo-
we/iukii ¢ MOMEHTa OCEMEHEHHS] HRPbL.

2. Haiinute Ha ropusoHTadbHON ocu rpaguxa (puc. 64) Touky,
COOTBETCTAYIOLLY10 3TOfi TeMNepaType, I BOCCTAHOBITE H3 Hee mep-
AEHAHKYJsIp /IO LicpeceyeHnsl ¢ KpuebiMu. Bpath mpofy crneayer B
uuTEpBalc BpeMeHH, orpannyentom [ u /1] kpusbiMu, 6aKXKe K KpH-
Boit /1, T. €. Ha CTajHl 3aBEPLUICHHOIO BTOPOTO AEJIEHIIA.

Ilpu nuryGatu obeckiceHHOH HKPH, npexae yem Opath npoby,
TUIATEALHO nepeMellaliTe NKpYy B almapare M BO3BMITE M3 HEro
200—300 nxpHHOK.

3. Cneayer cuayana pasobpartb npo6y, pasfeanB Apobsiuinecs
i HeApOOGsIHecs fiilla, 3aTEM NEPeCYHTATh HX M BHHICINTL NPO-
LEHT OIVIOOTBOpELIHS], KOTOPLIH COBNAajaeT ¢ HPOLEHTOM 1Apubs-
LKXCs AWML, AKTHBHPOBAaHHbE HEOMJIOAOTBOPEHHbIE LA HAYHHAIOT
1pobuthest ¢ onosaanHeM (cM. 2.4) M B 370 BpeMs, KaK NPaBHJIO,
ellle HC IMel0T 60po3A Ha cBoel OBEPAHOCTH.

4. HMuoria Bo3HHKaeT HeoGAOMMMOCTE B ONpeleseHHH mpoLenTa
NOJIICTEPMHBIX ML, KOTOPHle passHBalorcs ypoisaneo (cm. 2.4) n
ABJIIOTC OJMHM M3 HCTOYHHKOB OTXOJa B IIEPHOJ HHKyOaLH.
B 310M cayuae npoGy Hkpsl GHKCHPYIOT B pacTeope opMadiiHa
(onua yactb 40%-Horo opMaibAerkia Ha JeBATL yacTeil BOIb).
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x 400 — —— Puc. 64. Bpems Bastia npo6
g o AJIA OTpejlefieHHA npoueHTa
N OMJIOAOTBOPEHIA ANl OCeTpa

3 350 (4), cespworn (B) u Genyru
3 (B) B 3aBHMCHMOCTH OT TeMIie-
= patypn mukyGawm (A, 5 —
s 300 Dernad, 1965a, B — Hrymso-
g Ba, 19756)
9
S KpHBHE MOKa3LBAIT EBPCMRE OT
S 250 - no noseaenus Go-
o poan sToporo {f) x Tpersero (1)
x N \ nenenuf ppoGnenus. [/ — aysues
X 200 DpeMA nAsl B3RTHH NPOGH
Q ey

150  —

—
7

100 [~7
a 4 16 18 20 22 24 26

- Cped emnepamypa, ¢

~—

B uutepsaine epemeny, orpanuyentom [ u /11 kpusbiMH na puc. 64,
HOpMaJibHble MOHOCTEDMHHe fiina umeior 4 Ciacromepa, a TOJH-
cnepmubie — 6 1 Gonbuie GnactoMepoB (cu. pHe. 29, o’ — 7). Tpu
NpaBHILHOR GHOTEXHHKE OCCMEHEHHs B XOpOIIei HKpe GhiBaET
o6HuHO He Gosiee 4—6% NOJHCIEPMHBIX AHIL

Onpedenenyie pasmepos oTxo0a
I 4uCAQ YPOOAUBO PA3BUBGIOWUXCS 3apo0biLet

PekoMenayercs 6paTh HeCKoJbko mpo6: 1) na cTaiHsX KOHLA ra-
CTpYJIRUKY H Hayana HefipyJisuun (ct. 18—19, puc. 33 u 35), 2) B
nepuos 3akaaiku cepaua (cr. 26—27, puc. 38) u 3) mnepel. Haya-
J0M sbutyndacuus (cr. 35, puc. 43).

Bpemsi B3sTHS 3THX Npo6 MOXKHO ORpPEleNNTh HO KPHBLHIM HA
puc. 65 (1as npo6 1 u 2-it —no /I w [/l xpuBLIM, 9yTh BHLIE HX,
a nas 3-n—no 1V kpueoit). Ilepen tem kak 6patb npoGH, HKPY
HYXIO TLlaTebHO MEepeMellaTh B annaparax, TaKk Kak noru6iuast
1kpa o6LINHO OTMelHBaeTcs. B mpo6ax AOMKHO GHITh HE MEHbLIE
200 -300 nKpHHOK.

Ipo6a 1 (c1. 18—19). K KOHIy TacTpyJsiikH MOTHO2KT BCE HE-
ONJIOAOTBOPHBILKECH #iilla, @ THOHYHO PAa3BHBAIOUIHECH 33POJHILIH
COBCeM He HMCIOT JKEJITOUHHX NMPOGOK My 3TH NPoOGKH oueHb Ma-
JIEHhKHE.

Urobu pasoGpath npoby, HA/0 TPexJe BCEro OTACNHTH nor:u6-
|uHe, 06HYHO MpaMOPHOro BHAA ffina K ONpPEIeNHTh NPOUEHT HX OT
obuiero ynejia HKPHHOK B npoGe (TMojyyeuuas UH(pa XapakTcpH-
3yeT pa3vep OTXO/d 3a CYET IJIZBHMBIM 06pa3oM HEOMJIOAOTBOPHE-
[IHNCH SIHLL).

3areM cpenu pa3BHBAIOIINXCA 3apoiblliell CJeNyeT OT/EJHTh
VPOATTIALIX 3apoaiuleii ¢ 60abwIOH JKeJATOYHOH NPOBKOi HCNpaBUJIb-
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Puc, 63. TIPOAOAKHTEIIFHOCTD 3aPOTHIIEBOrO PasBHTHS  UePHOMOPCKO-830BCKOTO
ocetpa (A), cesporn (5) u Genyrn (B) u ppemsi B3ATHA Npo6 AN onpeleaenus
THIIMYHOCTH DA3IBUTHA B 3aBHCIIMOCTH OT TeMnepaTypw WakyGamuu (A, 5 — Jler-
nad, 19656, B — Hrymuosa, 19756)

Bpemst o1 10 Hayana racT {cr. 13) — I, xonna racrpynsnvu (cr 18) —I1I,
€TaaHA cAufRHA GOKoBLIX I nepen savaTka ceppna (cr 26) — [I]
H CTAZHH BLIIYNICHNA EAHHWUHRYX NpeanusnHok (cr 35) — [V
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4o popMEL. Uneno MY 3aBHCHT OT KayecTBa HKPH M YCJAOBHi oceMe-
HCEIIf, HO HE OT YCJIOBHH HHKYGaLu.

B ocraabHO# yacTH MpoGH HAf0 NOCMOTPETh, MACKONBKO CXOj-
HO M THUHYHO CTPOeHHe pasHHX 3apoarnueii. Ecin 8 npo6e onno-
BPEMEHHO BCTPEYANTCH 3APOAHLIM € XKEJITOYHHIMH NPOBKAMH pas-
HOrO pasMepa, H HEHPYJALMS HAYMHAETCH N0 NOJHOrO BTATHBAHHS
HEJTOYHOl nPOGKH BHYTPb 3aPOJbILA, TO 3TO CBHAETENIBCTBYET O
HEJIOCTATOYHO GJIarONpHATHEIX YCAOBHSX PasBuTHSA (neperpyake
annapara MKpof, MI0Xofi MPOTOYHOCTH, HEGJIArONpPHUATHON TeMnepa-
1ype). Ilpu ynyuniennu ycaosuit Takue yknonenns MOTYT BHIPOB-
HATBCA.

Ipo6a 2 (ct. 26—27). Ecnu 1o HacTYNJeHHs 2THX cTanuil B an-
naparax ire BLIOMpanM canpoJerntio (OGHIYHO 3TOrO He Jeaior),
TO B NPOGE MOXHO ONPENIeNTb NPOUEHT OTXOAA. JLasl 3Toro HyHO
OT/EJHTL Lerenepupyionite fiina u noru6uux 3apoawniefi. Ocoboe
BHHMaHHe c/lelyet o6paTHTh HMa moc/lefinkxX (Y MIX 4acTo pasiHyM-
MH TOJIOBA H OCEBEIE CTPYKTYPH TYJIOBHIIOTO OT/eJa cpefid CBET-
JABLX, BUraTEIX XKEeJTKOM KJIETOK, 06PasyIomuy pHXYIo Maccy). Ilpu
XOpouNX yeNOBHAX NHKyGanyn oGRMHO NPOLEHT OTXONA BO BTOPOI
mpoGe paBeH WJH JILIL HEHAMKHOTO BHILIE, YEM B NepBOil.

Y XHuBLIX 3apoAbluieli HA STHX CTANHAYX JIETKO ONpPEAEHTb Hapy-
LIEHHs] B PA3BITHH TOJIOBb (YKOPOYEHHE, HEJOpa3BHTHE II IOJHOE
OTCYTCTBHE NEPE/IHHX OTAENOB TeJia). Uncio 3apojniuieli ¢ aHoMa-
JIHAMH TAKOTO THNA XapaKTEPH3yeT He YCJOBHs HUKy6aluni, a Ka-
YCCTBO MKpHL.

IIpo6a 3 (c1. 35). laist yueta yncna aapoabiuieii ¢ PC3KHMH allo-
MaJUAMH CTPOEHHE B KOHLE MEPHOJA NNKYGALK CAEAYET, mnocJe
THIATEJILHOrO NEpeMEIIMBAHMA MKpLl B annapate, B3gth 300—
500 sapoauiuefl H NoMeCTHTD HX B KPIICTAJUINI3ATOP CO CBEXKeil BOAOH.
B 3TuX ycnoBuSX BhulylieHHe JUIMTCS, Kak NPABHJO, He MEHEe cy-
TOK, TO3ITOMY HYXHO CMEHSITb BOAY KaXJHE HECKOJIbKO YacoB
(mpezBapuTeLHO OTCAXHBAS BLUIYNMBILMXCS npeasinyuHoK). Heo6-
SO[HMO H36erath meperpeBa BOAL, TaK KAk B ITOM ciiyuae MOTYT
BO3MHKHYTL Mapafuyd H 3apojbiid GyAyT HCkpuelJieHHbMH. Koria
66:1bMas YacTh MPCAJHYUKOK BLUIYNHTCS, KX HYXHO OTCAJMTh Il HC-
CJICLOBATL OCTABLIYIOCH B KPHCTAJIM3aTOpe HKpY. Cpefu Hee Beer-
& CCTb OTMCPIUHE HEOMJIOJOTBOPEHHbIE AfA, MOTYT BCTPeUaThCS
norHGuiHe 3apoabimi (06LIYHO PE3KO ypPOIHBOTO CTPOGHINS), a Tak-
JKe KHBLIC 34pObILH, OCTaBuIHeCs elie B 06ojiourax. Ecau srutyn-
JIEHNE He 3aROHMILIOCK, TO YACTL H3 NOCHEMNN MOXET [METh HOp-
MaJibHoe cTpoeHHe. Co BCeX HeBEUIYNMBIINXCH 3apojblwieli Hamo
CHSITb OGOJIOYKH TIPH TIOMOUIH OCTPO OTTOYENHBIX RIHUETOB M BIIli-
MaTeJIbHO HX PacCMOTPETh.

Cocyntas ofliee YHCJAO IKHBHIX APEMJINYHHOK H 3apoibiuiei,
OCTaBLIKXCSl B OGOJIOYKAX, CNeAYeT BLIYHCAHTh, KAKOH MPOLEHT OT
HHX COCTaBJIAIOT YPoAbl. IIpH XopoOLIeM HCXOHOM KOJHYeCTBe HKPHI
¥ GIAaronpHATHBIX YCJIOBUAX HHKYGALHH YPo1oB O6LIBaeT oueHk
Majio.
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g OnpepelieHne NPOJOJKHTENLHOCTH nHKyGauun
3apofibiweli 0CeTpa, CeBpIoTH u Genyrd
ApH PasKbiX TeMNepaTtypax M OlEHKa yCI0BMil MHKyGaumu
[0 CKOPOCTH Pa3BMTHA

1. OnpexesiiTe CPEMIol0 TEMAEPATYpy 3a NEPHON HHKyGaLl.

9. Haiianre na rpaduke (puc. 65) Ha TopH3OHTaNLHOH OCH
TOYKY, COOTBETCTBYIOLIYIO CPEAHEH TeMneparype 3a NepHOX HHKYGa-
IiHH, H BOCCTAHOBHTE 113 Hee NePReH/MKYJIAp 10 nepeceyenks € Kpii-
poii /V; U3 TOMKHM HX NEepeceyeHHs ONYCTHTE NEPreHAMKYJISIp HA Bep-
THKAJIbHYI0 OCb M ONpeJieJiTe Nno HeH YHCJO 4acos, KOTOPOE npof-
JleT npH J@HHOf cpeilHefl TeMmepaType OT OCEMEHEHIIs 0 Hauana
BLIIYIICHHs] €AHHIYIbIX 3apoAbILICi.

3. K noJiyueHHOH BeJilyHHE npHOABbTe Bpems, paBHOE 15—25%
OT HaiifleHHoro, H MOJYYHTE BPeMsl OT OCEMEHEHHR 10 KOHLA Macco-
BOTO BHAyMicnHs. [1poAO/IXMTENBHOCTD FEPHOAA  BRUIYNJICHHS
BapLIIDYET B PA3HLIX NAPTHSAX HKPH H HE MOXET 6bITH TOYHO Mpe-
ckaszana. Oua 3aBICHT Ie TOMBKO OT TeMNEPaTyphl, HO H OT Kadect-
Ba MKpH, 3arpy3kH annapatoB H, 0coGeHHO, OT CKOPOCTH TeueHils i
NepeMCIIHBAHNS HKPBl B NEPHOJI, HMENOCPEACTBERHO npeanIecTBy0-
LitH#l BBUTYRJICHHIO.

[MonyyenKble AauMHE MO3BOARIOT NPOIHO3HPOBATH BPEMs BLL-
JiynJieEis B MAPTHAX NKPHI, PA3BHBAIONUIMKCA MpH PA3HEIX TEMAcpa-
TYpax, il ONPeIeHTE MPOITYCKHYI0 e0cOGHOCTE unky6aTopa, a TaK-
>Ke BpeMsi TMEPeBOAa NPENIHYMHOK B BBIPOCTHBIE COODYMXEHIA.

4. 3arpyaka annapaToB CAHIIKOM GOJIBIIHM KOJIHYECTBOM MKDEL
H HET0CTATOYHBI OGMEH BOAB CO3/1al0T AEHUHUT KHCIIOPOAA; B pe-
ayJibTaTe 3apOfibllH Pa3BHBAITCH MEJJIEHHES, HEM MpH HopMaib-
HOM pexuMe nukybanuh. CpaBHEHHC NPORO/IKHTENEHOCTH Pastil-
T (B Aauioil NaPTHH HKPbI) C HOPMAJIbHOH NPOJOKHTENLHOCTLIO
pa3BNTHR NpH TOH Xe TEMIepartype, npeACTaBCIHON HA PHC. 65,
J1AcT MaTepialt 115 OLEHKH yCJOBHH HHKYGalHI.
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