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Axkan, H. H. ILIMAJIbIAY3EH

3oonorngeckuii wHcturyT AH CCCP

HaseMHble NO3BOHOUHBIE MIBLIIIAT, KaK H3BECTHO, JErKHMH, a pbIOb —
xkabpamu. OnHaKo, ¢ O/IHOH CTOPOHBI, JierKHe B KayecTBe NOOAaBOUHBIX Opra-
HOB JIbIXaHHSl HMelOTCsi U Y HekoTopbix pei6 (Polypterini, Dipnoi), u, ¢ apy-
roM CTOPOHBI, HH3UIHE Ha3eMHble NMO3BOHOYHbIC — aM(UOHH AbIIIAT B.JHYH-
HOYHOM COCTOSIHMH XaOpamu. ITH xKaOpH, BOpoueM, He IOXOKHM Ha »KaOpw
6oabureil yactH pei6. CoBpeMeHHbie MOP(}OJIOrH PacCMaTPHBAIOT MX KaK BTO-
pHYHHIe, YHCTO KOXHble o6pasoBaHus. OHH JeXar y aMuOui B 3a1uci
YaCTH roJIOBEl BHe XalepHBIX Ilesell U Haja HHMH, MeXAY TeM KaK «BHYTpeH-
HHe» Kabpbl peI6 JieXaT B CaMHUX 2KaOepHbIX IIEJsiX H CHApPYXH TNPHKPBITH
KOXHBIMU CKJaAKaMH (y cesJaxuil) HaH OAHOI o6lleil KaGepHOH KpLILIKOH.
Y nuuuHOK GecXBOCThIX aM(puOHii HapyKHble KaOpbl MPUKPLIBAIOTCS KOMXKHOI
CKJIAAKOH M, HECOMHEHIIO, BTOPHYHO 3aMEHSIOTCA «BHYTPEHHHMH», KOTOpble
No CBOEMY CTPOEHHIO Pe3KO OTJIHYAITCA OT puibbHx xabep. Pasauune mexay
HapyXHbIMH Kabpamu am¢pubuii W BHYTpeHHHMH Xabpamu phi6 eme 6Gogee
noAyYepKHBaeTcss TeM OOCTOSITEILCTBOM, YTO Y JIMUYMHOK ABYJIETOYHBIX JBOSIKO-
AbIIAIUX pei6 HMEIOTCS OAHOBPEMEeHHO H BHyTpeHHHe Kabphl puibbero Tuna,
H COBEpIUIeHHO OT HHX He3aBHCHMble HapYyKHble KaOpbl, CXOAHbBIC C KabpaMu
amMpubui.

[Tostomy siBasieTcs BMO:HE JIOTHUHBIM BbIBOJ, K KOTOPOMY MPHIULIH COBpe-
MeHHble 300.10TH, paccyarpuBaiouide xabpbl aMpuOuii (M ABOSAKOABIMIALLEX
pbi6) KakK BTOpHUNBLIE, CMELHAJLHO JIMHIIOUHLIE OpraHbl AblXaHus. Mexay
TeM yxKe JaBHO H3BCCTHbI HEKOTOpbic (PaKTbl, 3aCTaBJSAIOUIAE C OCTOPOXKHO-
CTBIO OTHOCHTBCS K 3TOMY BbiBoay. HapyxXuble xabGpbl ambuOnit CHAST BCe
JXe Ha BepXHHUX KOHIaX >Xa0epHbIX Ayr, OHH NMPUBOASITCS B JNBHIKEHIe BHCILE-
paJbHBIMH MbIIIIAMH Ka6epHOro ammaparta M CHa6XaloTcs KPOBLIO OT apTe-
pHAJMbHBIX AYr, nmoago6HO BHYTpeHnHHM xab6pam peid. Ilostomy eme Boac
(Boas, 1882) Bbickasas mnpeanosoxeHne, K KOTOPOMY TIPHCOENHHHJICS H
Il'eren6ayp (Gegenbaur, 1901), uto HapyXHviec xabpsl aMbubuit npeicrae-
JSIOT MO CBOEMY INPOMCXOXKIOHHIO HApy’KHLIT BLIDOCT BHYTPEeHHHX Kabep
puib. Ilpennosmoxeniie boaca we 6bl10 NogaepKaHO IMOPHOJIOraMH, KOTOpHIE,
HayuHas ¢ Maypepa (Maurer, 1888), npotuponosaranu xabpsi aMbuOHi,
KaK 3KToaepMa/ibHble 06pa30BaHHsl, SHTOAEPMAJbHBIM kKabpaM psib. Baras-
Al Maypepa OblIH BOCHOPHHSTH GOJIBIIMHCTBOM MO3JHEINHX ABTOPOB H BO-
LIH B coBpeMeHHble cBOJKH u yyeOnukH. Ognako I'érre (Goetle, 1878), a
satreM 1 MopoB (1902) noxasanu ¢ noJHOH yOeAMTEJbHOCTbIO, 4YTO Kabpi
puI6 HMEIT 3KToAepMajibHOe MPOUCXOXKAeHHe, U 3TO OblJI0 TMOATBEPXKIEHO
obctoaTensubiMi  HccsenoBaHusasMu A. H. CeseprioBa (1948). 3rtum, oana-
KO, BONMPOC O 3HAYEHHH HAPYXKHBIX Kabep am¢puOuii paspeuieH He ObLI, H,
nlanpuMep, B cBoake $IkoGcxarena (Jakobshagen, 1920) xorsa u npusnaercs
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5KTOlepMaJibHOe NPOHCXOxIeHHe Kabep pelO, HO BMecTe C TeM IOIYep-
KHBaeTcs caoeoﬁpaane pa3BHTHS H ocoboe ~ OJIOXKeHHe HapyXHBIX kabep
aMuOHii.

Bonpoc o nmpoucxoxjenunn xabep am¢pubuii Boobuie He noaBepraJcs o6-
CTOATEIbHOMY HccienoBanHio. He TobKO OHTOreHeTHueckoe pa3eHTHe Kabep,
HO Jla)ke HX CTPOEHHEe H3YyYeHO JIHIIb B caMoH ofiuieid ¢opme. McrTouHnkom
HallMX CBeJEHHH MO HHAMBHIYaJlbHOMY pPa3BHUTHIO JO CHX IOp SBJASETCSH
paGora Maypepa, r1aBHOe BHHMaHHe KOTOPOro Gblio OOGpallleHO Ha pa3BH-
THe 2KaOepHoro kposooGpauienus. CTpoeHWe HapyKHbIX »Kabep omnHcaHO B
pabore Kuemenca (Clemens, 1894), ogHako 310 omucanue HOCHT KpaiiHe
MOBEPXHOCTHBIH XapakKTep, XOTsl M OXBarThiBaeT BecbMa pPa3HOOOpa3HbIi
MartepHaJ.

Tak Kak apixarejsbHas (QYHKUHA »Kabep OCYLUECTBIsieTCS uepez Kpose-
HOCHYIO CHCTEMY, OpraHH4YecKH BXOAflUIYyI0 B cocTaB xkalepHOro ammapa-
Ta, TO BOINPOC O IMPOHMCXOXKAEHHH xKabep ampuOuit HeJab3ss peliats 6e3
U3YyUeHHsT pa3BHTHs1 KabepHOro KpoBooOpallleHHs, W, C APYroi CTOPOHHI,
HCCJIeIoBaTeJIH, HM3y4yaBUIHe pa3BuUTHe KabepHOTo Kposooﬁpam,ermﬂl KaK
Boac u Maypep, He MOIJIM He 3aTparuBaTb H Bollpoca O TIPOHCXOXKIEHHH
xabep.

Camble 371eMeHTapHBIE AaHHble 06 3MOPHOHAJBHOM Pa3BHTHU KaGepHOro
annapata amMuOuii roBopaT O 6eCCIOPHOM CXOACTBE TAKOBHIX C phIGaMH.
Ha >M6pHOHa/NbHBIX CTafuaX pa3BuTHaA Y aM(uOMH, Kak ¥ y pbi6, HaMeya-
10oTCA 1Mo G0KaM roJIOBbI MOJ CJAYXOBBIM INy3bIPbKOM H JaJiee Ha3ad BHAHMDIE
CHapyXH MoNepeuyHble BaJUKH ¢ Oosiee wiu MeHee TITyOOKMMII Gopo3akaMii
Mexay HHMH. IlepBble COOTBETCTBYIOT 3auaTkaM MepPBHUHBIX BHCIUEPaJbHLIX
MeperopojoK, BTOpbLle ONpeleJslOT MOoJIoXKeHHe OyayliUX BHCLEpPaJbHLIX
wesaeil. B KaxZoM H3 BaJMKOB pa3BHBAIOTCA: 1) LEHTpaJbHbiH KPOBEHOCHBIH
COCy — NepBHYHAs aprepHaJjbHas Ayra, Hecylllas KpPOBb H3 apTepHaJbHOIO
CTBOJIa B CIHMHHYIO aopTy, 2) Ayra BHCLEpPaJbHOTO CKeJera, Jiexallas B
BHJle CT'YIEHHS Me3eHXHMbl MeIHaJbHO OT apTepHaJjbHOH AYIH, H 3) 3auaTKH
BHCLepaJbHOH MYCKYJaTyphl, Jexalie CIVIOIHOH Maccoii MHOO6JacToB Ja-
TepaJbHO OT apTepHasbHOH AyrH. Mexay 3ayaTKaMH BHCIEPAJbHBIX IyT
OT TOJIOBHOH KHILKM BKJIHHMBAIOTCH 3HTOAepMaJibHbie CKJIadKH, pacTyline
HaBCTpPeuy YNOMSIHYTBIM HAPYXKHbIM, 3KToAepMaJiblibiM 60po3jikaM, ¢ KOTO-
PHIMH OHM H COENHHSIIOTCS. DTO 3auaTKU BHCUEpaJbiibix Mclnxon. Handomee
PasBHTBIE ~BHCLEpa/bHBIE —MELIKH — JKabepHble — MPOPLIBAIOTCA  HAPYKY,
oﬁpasyﬁ y ampubHii 10 YeTblpex map xkabepublx wLiesed. [lepsoiii BHCLEPAJIh-
HbIf MEILUOK — CNHPaKYJSaPHBIH — pPa3BUBAeTCs MeXJy YeJHOCTHOH H THOW-
HOI AyraMu, HO y amMduOHiI HApYXKy HHKOrZa He OTKphHIBaercsi. Hakonel, BO
BceX BHMCLEPAJbHBIX Ayrax, 3a HCKJIKOUYEHHeM JABYX IMepBHIX (YeJIOCTHOH H
THOMHON), pPa3BHBAIOTCS B HAPYKHOH HX 4yacTH XKabepHble IeperopoikH H
COOCTBEHHO KaOphl.

Bo Bcem 3TOM MBI BHAHM mporeccsl o0uike Kak piasg aMGuOui, Tak U 114
puI6 (CnHMpaxkyJasipHas liesib PaHO 3apacTaer y BCeX BBICIIHX PLIO M BOBCe Iie
mpopbiBaeTcss y ABosiKoabiuamux). Onnako, HaunHas ¢ MOMEHTa 3aKJalKH
coGCTBeHHO Kabep, MyTH pa3sBHTHS JbIXaTeJbHOrO annapara amubHii U peI6
yke 3aMeTHO pacxonsitcsi. Kak ormeuaioT 3MOPHOJIOrH, Hapy»KHble 2KaOpbl
ambubuii (1 ABOSIKOABIIIAIIMX PBI6) pa3BHBAKOTCA Kaxjaad M3 oaHoro Gyrop-
Ka Ha HapyXHOH CTOpOHe NepBHYHOH KabepHOH NeperopojikH, a BHYTPeHHHE
®abpbl pbl6 — M3 IBYX PAAOB OYropkoB. DTOMY pas3JHuHio npunaercs 60.1L-
uroe 3Hauenne (Jakobshagen, 1920). Ono, onHaKo, OCHOBAHO HAa CPAaBHEHWH,
MPaBHJIBHOCTH KOTOPOro TpebyeT IMpelBapHUTeNIbHOTO noKasaTredbcTBa. J[las
YCTAHOBJIEHHS TOMOJIOTHHM 3a4yaTKOB Kabep y pbl6 U amMbuOHH Helb3s orpa-
HHYMBATbCS CPAaBHEHHEM HX BHeIUHero BHJAa M MOJOXKEeHHS — HYXKHO YYecTb
BCE€ CBSI3H ¥ COOTHOLLUEHHS.

Mbl HayHem Hallle ONHCaHMe C MNEPBHIX CTAAWH 3aKJAAKH HAPYRKHBIX
®abep M 3aTeM DPAaCCMOTPHM HX COOTHOIICHHs C KpOBeHOCHoﬁ CHCTeMOM, €O
CKEJIETOM M MYCKYJaTypoH.
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: 1. Mopdosoruyeckoe MOJO¥EHHe 3a4aTKOB HAapPYXKHbIX Kabep
y ampubuii

O6pa3oBaHHe 3aYaTKOB HAPYXHBIX xa0ep HauHHAETCs C YTOJILEHHS 3KTO-
AepMbl B GOKOBBIX YacTSX NMePBHYHBIX >KaGepHbIX NMeperopojioK, BbICTYNAOIIHKX
B Buje HebGoabluxX BaduKoB (pHC. 1 u 2). OGnacTh YTONILIEHHOH 3KTOIEPMDI
GEICTPO NpHNOAHHMaeTcsi, 06pa3ys OyropoK — 3auaTOK HapyXKHOH Kalphl.
[MonoxXeHHe 3THX 3a4YaTKOB HHKAaK HeJb3si Ha3BaTb AOpCajJbHbBIM — OHH pac-
nojaraloTcs no 6okam roJIOBbl MPHMEPHO
B CpeJHeil yaCTH NepBHYHBIX XKalepHBIX
neperoponok (puc. 2).

[Tosauee, koraa HauHHaeTcss o6pa3oBa-
HHEe TMPOXOHIAPAJbHBIX H 3aTeM XPAILIEBBIX
IyT Xa6epHOro CKeJjeTa, 3a4aTKH Hapy¥kK-
HBIX Kabep OKa3blBalOTCsA, NIpaBjia, Jexa-
IIMMH Ha YPOBHE BEPXHHX KOHLOB Xkabep-
HBIX ayr. OJHAKO CaMH-TO AYTH JIHILIEHBI
CBOHX JOpcaJbHbIX oTHesioB (epibranchia-
Puc. 1. Fonosa smGpuona Hynobius lia u pharyngobranchialia) u cocrosr

Kayserlingii 7 MM 1aRHOH TOJbKO M3 BeHTpasabHBIX (ceratobranchia-
BauvaTkn nepewunnx sucucpairuux ayr crerka  lig g hypobranchialia). Bepxune koHIBI
BHAENAKTCH B BHI1E BAaIHKOB ©
KabepHbIX Ayr aMmdubuii npeacTaBJsIOT
B JE€HCTBHTEJBbHOCTH JIHILb BEpXHHE KOHIIBI
ceratobranchialia, T. e. COOTBeTCTBYIOT 'CpeTHUM TOUKaM KaGepHBIX AYT Y
pei6 (mecto ux maruba). JopcajdbHbie OTAeNBI KabepHbIX AYT PeAyLHPOBA-
JIUCh ellle Y KHCTenmephix pelO, H 3T0 GblI0, OYEBHIHO, CBSI3aHO C IEpPexoiaoM
Ha ryaspHoe aeixanue (IlImanbraysen, 1951) npu yrpaTte NOABHKHOCTH
hyomandibulare. TakuM o6pa3oM, XOTd HapyXKHble Kabpbl aMbuOuit xei-
CTBHTEJIbHO CBfi3aHbl C BEPXHHMH KOHIAMH KabepHBIX AYT, MOP(HOJOrHYECKOe
HX M0J10KeHHe COOTBETCTBYET CPeIHHAM
xabepubix Ayr Oojiee TNPHMHTHBHBIX
pei6. 3OTo U o6Hapy:KHBaercs COBep-
LIEHHO SICHO B JIOKAaJH3aLMH HUX 3ayaT-
KOB Ha pPaHHHX CTaAHsAX HHIMBHAYaJb-
HOIO pa3BHTHS.

JKaGeprble IeNH  pa3BUBAIOTCS
no3fHee, yeM MOSIBJISAIOTCA  3aYaTKH
HapyXHBIX Xabep, M INpoOpe3bIBAIOTCSH
TOJIBKO B BEHTPaJbHOH o6aacthH. Onep-
KyJsipHasi CKJafKa pa3BHBaeTCs OJIHO-
BPEMEHHO C HHMH M TaKXe TOJbKO B
BEHTPaJIbHON 06JacTu. BepxHuM cBoum
KpaeM OMNepKyJIapHas CKJagka JHIOb Puc. 2. Tonosa smGprona Hynobius 8 mm
CIerka TMPHKPbIBaeT HHXKHIOI YacTb AIHON
Tega HEDBOﬁ Hapy}{{HOﬁ }Kaﬁpm. Bro- Ha 3awaTkax mnepeuynbX aTepHHX Teperopoiok,

BRAHBI BbicTynel [/, 2, 3 — 7aKJalKH HapPYXHHIX
pa;[ Hapy?lmaﬂ )Kaﬁpa JIEZKHUT HE TOJb- wanep, hy — MecTO 3aKnajJKH THOWTHOA JOVru,

pi md — 3aKJanKa 4eNOCTHOA AYrH € BHCTYMOM — 3a-
KO IIo3aay, HO U AopcaJjibHO OT IePBOH, 4yaTKOM GaJaHcepa, N—oGOHATEJbHad AMKa, OC— rJa3
4 TpeTbd —ellle Gosee HOpCabHO.
10 cnocobeTByer Gosee CBOGOAHOMY OGMeHY BOAB HA )kabpax, Tak KaK OHH

JIMIIb YaCTHYHO MPHKPBIBAIOT APYr Apyra (B JHUYHHOYHBEIX KaGpax OCETPOBBIX
3aMeyaeTcs TO Ke camoe).

COOTBETCTBEHHO MOMOMKEHUIO HAPYKHBIX xabep ® 3aTHIe KabepHble
e MOAHMMAIOTCH Bbllle nepeaunx. Ecau nepBas XaGepHas IeJb BCS
MPHKPBITA OMEPKYJNAPHON CKMAAKOM, TO BTOpas NPHKPHITA B CBOefi BepxHeil
uacTH MepBof HapyXHOI X)ab6poil, TpeTbs KabepHas Ieb — BTOPOHl HapyX-
HO# >XaGpo#, a uerBepTas — TpeTbeil KabpoOii.

Hapyxnble kaGpel pacronaraioTcs, CJeg0BaTelbHO, MeXJ1y BepXHHUMH
KOHIaMH KaGepHbIX IeJeil TaKUM 06pa3oM, YTO Kaxnaas jkabpa NMDHKPBIBAET
850
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BeDXHHHA KOHel caeayioleil 3a Heio xkabepHoit mesau. Ilostomy HapyxHas
H JlopcajibHasi CTeHKH KaxKJOH »KaOphl CBf3aHbl CO CTEHKOH TeJia ¥ MOKPBIThI
00BLIUHOI KO3Keil C XapaKTepHbIMH JJI Hee NHIMeHTauHeld H Xeje3aMH. BHyT-
peHHsI1 U HUXKHSAS CTEHKH HAPYMKHOH 3KaOphl NMepexofsaT B CBOEH NPOKCHMAaJib-
HOH yacTH B obJsacTb KabepHbIX MNEeperopofoK H, MNPHKPbIBAs CJELYIOIIHE
nosanu kabepHble IIIEJIH, OTYACTH elle H (QYHKIMOHHPYIOT B KayecTBe xKabep-
HbIX Teperopofiok. Teso KaxKJAOH Hapy»XHOH XKaOpsl NPOKCHMO-BEHTPaJbHO
CBSI3aHO C a6GepHOH TNeperopoAKOH H SIBASETCS €€ HEeMOCPEeACTBEHHBbIM Mpo-
IO/IKEHHEM.

Mopdosoruueckn Tes0 HapyxXKHOH Kabpbl NpPEACTaBAAETCH HapPYKHbIM
BEIDOCTOM JOPCaJIbHOH YacCTH KabGepHoi Neperopoikd. TOT BHIBOJA NMOATBEPK-
JlaeTcsl MHOIOYHCJIEHHBIMH JaHHBIMH JaJbHefllero H3yueHus (CTpoeHHe
nepexoAHOH 00J1aCTH M pacmoJioXKeHHe B HeH XKabOepHbIX JiemecTKOB, pacio-
JIOXKeHHE KPOBEHOCHBIX COCYJIOB M MYCKYJAaTYphi).

2. Pa3BuTHe HapyXHbIX xKabep ambpHOu#

Kaxpnas wapyXHasi xkabpa HaMeyaeTCsi BHayaJe B BHJAE 3KTOJAEPMAJIbHOTO
YTOJILIIEHHST ¥ 3aMETHOTO CHAapyKm Oyropka B cpelHeHl 4aCTH 3aKJaIKH nep-
BUYHOM XaGepHoH meperoponku (puc. 2). DToT GYropoK BBHIpACTAE€T CHayaJja
B JlaTepaJbHOM HanpasjaeHMH (pHC. 3), a 3aTeM Ha3aj, o6pa3ys 3HAUHTeJb-

Puc. 3. Toaosa sm6Gpuona Necturus okoad 11 MM maunoi

3axTaAKH HAPYXHBX kabep c MepBHMH 3auaTKaMA abepHBIX

JIEMECTKOB: fal — 3a4aTOK MepPBOro JemecTKa mepejHero psaa,

NPOKCHMa/bHO OT Hero — HefoNs1ofi 6yropoK, 3a4aToK BTOPOro
JenecTka

HbIH BBICTYII, OBICTPO BHITATMBAIOLIMICA B AMKHHY. Ha 3TOM BEIpOCTE — 3akaanl-
K€ Tesa KaOpbl — NMOSABASAIOTCA B ONpPEJeJeHHOH MOCJeN0BATeJbHOCTH BTO-
pHYHBle GYrOpPKH, BHITATHBAIOLIHeCs 3aTeM B OoJjiee HJIH MeHee IJHHHBIE 3a-
4aTKH 2KabepHbIX JenecTkoB (pHC. 4).

YiKe Ha OueHb paHHeH CTaaHH PA3BHTHS HAPYKHOH Kabpbl MOXKHO 3aMme-
THTb NepBble 3aKJaJKH KabepHbIX JermecTKoB. TakK, Ha pHC. 3 Ha 3ayaTKaX
nepBHIX ABYX Kabep 3aMeTHbl HEOOJbIINE BBICTYNBI — OJHMH W3 HHX 3aHHMAET
KOHIleBOe MOJIOZKeHHe, APYroil JIeXKUT Ha IepelHeBeHTPaJbHOH CTOpoHe. DTO
3aKJagKu NMepBbIX ABYX KabepHbIX JjenecTkoB. Kak nmokaswiBaioT naJjbHeilIne
CTaJlMH PAa3BHTHSl HAPYXKHBIX Kabep, mepBble, CHAPYXH BHAMMBIE SaKJIaJAKH
KaOepHBIX JIEIeCTKOB NPENCTaBJAIOT 3a4aTKH JIeNeCTKOB IepeJHero psaa.
OuH 3aKJaABIBAIOTCA MO Hapy:XKHOMY (MOpgOJOrHyecku — mnepeaHemMy) Kpato
HIXKHed TOBEPXHOCTH TeJia HAapyKHOH Xabphl. ITo BHyTpennemy (Mopdouio-
rHYECKH — 3aJHEMY) Kpaio TOW Ke MOBEPXHOCTH 3aK/JIaJABIBAIOTCS BCJed 3a
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TEM JIeNeCTKH 3ajHero psaa. JlemecTkum mnepemHero psfia 3akJalbiBaKTCA,
TakuM o0pa3oM, paHbllle JIe[leCTKOB 3ajJHero psAa M IPHUTOM HayHHAs C
JHCTaNbHOI'O (MOpPQOJOrHYeCKH — JO0PCAJbHOI0) KOHLA Kabpbl B MPOKCH-
MaJIbHOM HamnpasJjeHHH. BCIOMHHM, UYTO Yy MaJbKOB OCETPOBBIX pbI6, Y
KOTOpbIX BHYTpPeHHHe XabepHble JIeMeCTKH HIPalOT poOJb «HApYMKHLIX» Ka-

{mt

Puc. 4. 'onosa smGpuona Hynobius 9 MM anunof

HED_V‘H{HHQ }Kaﬁphl ¢ HONLWHM NEPBHIM JIENECTKOM H HeJOIBUTHMA  3a=
MaTKaMHi cjaeaywuwnx; b — 6anaucep, fla, f2a — 3a4aTKu JcnecTkos me-
penHe. 0 psaia

Oep, BHauaJie 3aKJaJblBAalOTCS H BBICTYNAlOT H3-MOJ 3auaTka KabepHOH

KPBIMIKH MMEHHO JIelecTKH NepeaHero psiaa. 3aJHHe JIeneCTKH 3aKJadbiBaloTCs

HEMHOrO [03/IHee U BHAayaJ/Jle 3aMeTHO OTCTAlOT B CBOEM Da3BHTHH OT MepeaHHX
(puc. 5).

JKaGepHble JenecTKH pa3BUBAIOTCS, KaK CKa3a-
HO, B JHUCTO-NIPOKCHMAJIbHOM HaMNpaBJIeHHH, U nep-
BHIM pa3BHBACTCl HaubGoJee AMCTagbHBIE (10p-
caJbHBIH) JenecTok nepexHero psiga. OH ocoGeH-
HO OBbICTPO BBITATHBAeTCs B MJIHHY, YILIOLIAETCH,
IIpUHHMAs AeHCTBHTEbHO (OPMY Y3KOro JIenecTka
¥, HECOMHEHHO, nepBbIM GepeT Ha cebs AbIXaTelb-
Hyi0 QYHKIHIO Bcer XKabpel. Ha craanax noasux-
HOH JIMYHHKH BHYTPH 000JI0YeK 3TOT MepBhlil Je-
MECTOK, OUEBHIHO, yKe (hYHKUIHOHHDYET B Kauecr-
Be »Kabpbl, H Cro YCKOpPCHHOE pa3BIiTHe, MOBUH-
MOMY, OfpenensieTcss 3Toi  paHHedH YHKUHeMH.
Jlaxke Ha CTaAWM BBUIYIVIEHHS] JJTHUHHKH H3 000JI0-
yeK y Takux GopM, Kak HaUIH TPUTOHBI, CHOHPCKHIH
Hynobius, a TakXe y akcosOT/s NepBHIil JenecTok

Puc. 5. IlepBas (A) u BTOpas
(B) wadpbl aMGpuona Hyno-

bius 9 MM AAHHOMN Urpaet Clle JNOMHHHPYIOLLYIO pOJb B  KaxXKJI0H
la — 4a — 1ayaTKM JenecTKOB me- }Kaﬁpe (pHC° 6)
peauero pana, Ilp —dp — 1avaTku PanHee pa3BuTHe JCMecTKOB NepeaHEro psijia,

JIENecTKOB 3aiHero psia
0COOEHHO NepBOro JienecTtka, noJydyarllero Bcjaen-

CTBHE 3TOTO KOHIEBOE MOJOMXKEeHHe, CO3MaeT HeKO-
TOPYIO aCHMMETDHIO B CTPOEHHH Kabpbl. 3auaTKH JIenecTKoB 06pasyioT, cob-
CTBEHHO TOBOPS, NMapHBIH PAL MO Kpasam OPIOUIHOH MOBEepXHOCTH *Kabpnl. Tak
KaK, OJHaKO, JIEMECTKH MNepeJHero psiza, OCOOeHHO mepBBIH M3 HEX, pas-
BRHUBAIOTCS paHblile, a JIEMEeCTKH 3aJHero psaa 3anasiblBaioT, TO 3aYaTKH 3a%-
11ero psila OKa3blBalOTCA CABHHYTHIMH B TNPOKCHMAJbHOM HaMpas/eHHH.
OTo co3llaeT KapTHHY 4YepelOBaHHMs JeeCTKOB MepPeIHero W 3ajHero psja.
Onnako mo Mepe NanbHefIlero pa3BHTHS JIEMECTKOB 3ajlHEr0 psiia pasJH-
UHSI MEXIYy HHMH CIJIa)KHBAIOTCSl H B pe3yJbTaTe YCTAHABJMBAETCS JOBOJbL
HO CTPOro nonapHoe pacroJjioxeHue JenectkoB (puc. 14) (nmapyuienus Ta-

KOro pacrofioKeHHs BCTPEYAlOTCs He TONbKO y amubuii, HO H y ph6.—
Mopos 1902).
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Ha puc. 5 uzoGpakeHa CTaausi pa3BHTHsA *KaOpel OYEHb MOJIOAOH JIHYHHKH
Hynobius ¢ OXHMM TOJBKO KOHIIEBBIM JIETIECTKOM. OTO IepBhlil JenecTok
nepeaHero psaa. ITepBblil JIeNeCTOK 3aAHEro psAAa JEeXHT B BHIE HeGOJBILOIO
6yropka y €ro OCHOBaHHS, MOYTH NMPOTHB 3aKJaJKH BTOPOro JemecTka mMepex-
Hero psifia. 3ayaTOK BTOPOTO JIENeCTKAa 3a/Hero psia JIeXKHT NMPOTHB MpoMe-
KYTKa MEXAY.BTOPBIM H TPeTbHM JIENeCTKaMu mnepexnero psiza. B caenyio-
HX NO3aju 3aKaajgkax 3TOT
CIBHI HE CTOJIb 3aMeTeH, H Jie-
nmecTku oO6pa3ytor Oosiee siBHbIE
napbl. Eme sicHee BBIpaXeHO
nomapHoe pacrnoJioKeHHe Je-
MecTKOB Ha 0OoJjiee TMO3JHHX
cTajusiXx, KOrja pasHHIa B
pasmepax JIeneCTKOB mepei-
Hero W 3ajJHero psga Hauu-
HaeT criaxuBaTthed. OpHako
nepBbI  JIEMEeCTOK elle J0J-
ro OCTaeTcsi CaMbiM KPYIIHBIM,
M ero mapa B 3aIHEM psay
BCerjia OcCTaeTcsi CIABHHYTOH
B NPOKCHMAaJIbHOM HarmpasnJe-
HHH.

Ko BpemMeHH BBUIYIJIEHHS
JUUHHKW M3 sileBblX 0060/10-
yeK Hapy’KHble XaOpbl J0CTH-
raloT y»ke JH0BOJbIO 6O/bLIOH
BeJWYHHBI H cjaoxHocTH. Ha
puc. 6 mnoka3aHa Takas cCTa-
Aus pa3BuTHs xKabep y coBceM
eme MoJIOAOH AHuHHKHA Hyno-
bius. Mexkny nomapno pacmo-
NOXKEHHBIMH TEePBHYHBIMHM XKa-
OepHBIMU JIeNIeCTKAMH HMeIOT-  Ppyc. 6. Bropas wabpa anunnku  Hynobius 12 mm
Csd 31eCh TaKxKe MonapHo pac- Aaunoi; A — su c3aam, B— Bu1 CHH3Y

[IOJIOJKEHHBbIE 3A4YaTKH BTOPHUU- /g — 5a — kadepibie JenceTki  nepeinero ps-a, Ip—d4p —
HbIX }Kaﬁepﬁblx JIenecTKOB B JenecTKH ~ajlcro psna, Jas, Zas W oaajec — 3a4aTKW BTOPHY-

HblX Xa0€epHLIX Jiene!TKOB B MEPEAHCM H B 3a]HeM psiax

BH/I€ XOPOILIO 3aMeTHHIX BBICTY-

noB. Takoe BTOpHuHOe yBenu-

YeHHe YHcaa XKaGepHBIX JIEECTKOB V pei6, MOBHAHMOMY, HHKOraa He HaobJio-
naercst. OHAKO OHO He Bcerna NPOMUCXONMT M y amdubuit. ¥ Ranidens, Ha-
npuMep, B xkabpax pa3BHBAeTCs JHIIb MO OJHOMY MapHOMY psiLy H3 He6Omb-
WOro YHC/JIa OTHOCHTETbHO HIMPOKHX M KOPOTKHUX MEepBHYHBIX KaOepHHIX Jie-
nectkoB (puc. 16, 17, 20). ¥V Hynobius pa3BuBaercsi 3HaunTesqbHO GoOJIbIIee
YHCJIO MEePBHYHBLIX »KabGepHbIX JIENeCTKOB, U B AOMOJHEHHE K HHM — ellle BTO-
pHYHbIE, MPAaBWJIbHO Yepenyloluecs ¢ nepBHYHbIMH (pHc. 6). Y axkconotas
o6pasyioTcs, CBepx TOro, eile xo6aBouHble, Gojiee MexHajibHbie PSABI Jie-
NEeCTKOB.

[lepBoHaya bHBIM M WCXOAHBIM M5 aMDHUOHIl MBI JTOMKHBI CUHTaTh pac-
noJioXKeHne XKaOepHLIX JIEMeCTKOB B BHJAE MPOCTOr0 MapHOro psjaa, Kak OHO
Bcerna HabJl01aercsi Ha PaHHHX CTa/JMsIX OHTOTeHe3a M KaK OHO COXpaHserT-
Cl 0 KOHIlAa JIMYMHOYHON JXKM3HM y TaKHX NMPHUMHTHBHBIX (opM, Kak Rani-
dens.

Y 6ecxBocThlX ambnbuil 3auaTKu HAPYKHBIX Kabep MOABIAIOTCS B BHUIE
TaKHX e BbICTYNOB, KaK H Y XBOCTATBHIX. .OTH BBICTYIBl HE BBITATHBAIOTCH B
JJIMHY B Takod Mepe, Kak y GoJiblllel 4acTH XBOCTATHIX aMbuOHH, W MepBbIi
JIeTIeCTOK, XOTS M 3aHIMAaeT KOHIEBOE.MOJOXKEHHE, BCe JKe PA3BIBAETCS MOUTH
OZHOBPEMEHHO CO CJENYIOIHMH MO3aaH JeNecTKaMH, H pa3HHla Mex1y HIMH
weBesuka. HapyxHble xaGpbl GeCXBOCTHIX OCTAlOTC OTHOCHTEJbHO KOPOT-
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kumMu. Ha HEUX pa3BuBaeTcs TOJBKO OJMH NPOCTOH pPsill JIENECTKOB, KOTOpbIe
10 TOJIOXKEHHIO SMBJAIOTCS TNepeaHUMH. BrnpoueM, y JsrylieKk pa3BHBAETCs
Takxe (He BCeraa?) OAMH THNHUHBIN JenecTok 3aaHero psfa. Kak ofuiee
IPABHJIO, 3aJ(HEr0 psi/la JenecTKoB y 6ecXBOCThIX amMdu6uil He GbIBaeT, U €ro
CJeyeT CUMTaTh Y HHX PeNyunpoBaHHBIM. Tak Kak y 6eCXBOCTLIX HapyXKHbIE
Xabpbl MMEIOT JIMIIL KpaTKOBpeMeHHOe CYIECTBOBaHHEe Ha PaHHHX CTaaHAX
Pa3BUTHS, TO Y HHX, OUEBHIHO, JUIsi 3TOH paHHel QYHKIMH ObUIM HCMOIL30-
BaHbl TOJIBKO IiepBble JIEECTKH NepefHero psiaa, KOTOpble My XBOCTAThIX
aMm(pubuii pa3BHBalOTCA paHblle JIenecTKOB 3aJHero psia.

B HeKOTOpbIX CJydasx M y GeCXBOCTBIX HapyHbie M*KaOpbl MOCTHIAIOT
HECKOJIbKO GOJbIIero pasBHTHS, W TOTIa OHM HHOrAa OKa3bIBAIOTCS BecbMa
CXOOHBIMH ¢ xKabpamu xBoctaThix (Eupemphix).

3. Pa3BuTHe xKaOepHbIX JENECTKOB H KPOBEHOCHLIX COCYAOB
B HapyXHbIX xabpax

PaspuTHe xa6epHBIX JIENMEeCTKOB HauMHaeTcsi, COGCTBEHHO, paHblle MOfB-
JIeHHS. UX 3aUaTKOB B BHJIe OYropKOB Ha Tejie HapyXHo# xaOpbl. [losBiennio
BHENIHHX 3aYaTKOB MpeIllecTByeT oOpa3oBaHMe aHAaCTOMO30B MeXIY BbIHO-
: csilleit ¥ TPHHOCAILEH apTepHaMH
Hapy»XHoii »ka6psbl. [lepBbie anacro-
MO3bl Pa3BHBAIOTCA OT AOPCaJIbHO-
ro — BBIHOCSILIIETO COCyAa H Ha-
NpaB/sIOTCS BHH3 HA COeJMHEHHe C
BEeHTpaJbHEIM cocyLoM. OHH OGBIMHO
nyroobpasHo u3rnbarnoTcs, J0XKach
MO 3KTONepMoi mepeaHed (Hapyx-
HOIi) moBepxHOCTH Xabpel. HekoTo-
pble aHaCTOMO3Bl HAYT NPAMO BHH3
K BEHTPaJbHOMY COCYAy, a MO3/Hce
Puc. 7.TlnacTHyeckas pekOHCTPYKUHS cocy- HauHHAlOT H3rubaTbCcsi B HampasJe-
AoB BTOPOHR xaGpbl 9mMOpHOHA aKCONOTAS HHM 3aJHEH (BHyTpeHHel) noBepx-

G 20 xaanol, By cnepens (Crapyxs) HOCTH Xa6pbl. CHaya/la aHaCTOMO3HI
e e YTt ievess MMEIOT BHI MPOCTHX  BEPOCTOB.
BeTsR “;T:,E::.".;?;‘:“a;‘%'{;ﬁ.”:.;y&’:oi‘ TpRHoCqUAS X B panbHeiinieM OHH He TOJBLKO pas-

: HOOOpa3Ho wu3rubaloTcsi, HO U BeT-
BATCS WJIH, Ha060pOT, COEIMHSIOTCSH
Mexny co6ofi. Iloayuaercsi xapTHHa GecnopsiIOUHOrO PAacrHoJIOXKeHHs aHa-
CTOMO30B H HX paspeTsaeHnil (puc. 7, 8 1 9). OgHaKo MOHEMHOTY BeHTpaJb-
Hble YaCTH 3THX aHACTOMO30B BHITAITMBAIOTCH B JOBOJIbHO IMPAaBHMJIbBHO pacro-
JIOXKEHHble TeTJH, BXOASAIIHE 3aTeM B 3auaTKH KabOepHbix JenectkoB. Ha
puc. 8 u3o6pa)keHa PeKOHCTPYKUHMS COCYNOB MOJOAOM 2KaGpbl, B KOTOPOH
o6pa3oBajuch TakuM o6pa3oM 60.blIas KOHLEBas MeTJs, JOBOJILHO AJUHHASA
BTOpasi MeTiss W 3a Hel 4YeThipe MeTaH nepeaHero psaa. [locneanue yetsl-
pe MeTJIH COEeIHHSIIOTCS MOPCaJbHO B ONMH BeIHOCAmWMIT cocyn. [lo 3amueit
(MexManbHOI) CTEHKe 3TOi KaGpel MMEIOTCS JIIIb 3aYaTKH aHaCTOMO30B,
nMpHyeM, KpOMe BLIPOCTOB W3 BBIHOCALIEH apTepHH, HMeeTCS IeJasi rpynmna
BBIPOCTOB, COEAMHHBIIHUXCS MeXAy coboii MpOJOJbHBIM aHacTOMO30OM B
OMIVH COCYJ, BNaJalomuil B NpHHOCALLYI0 apTepwio. OQHAKO U M3 MPOAOJBHOrO
aHacToMo3a uner o6pa3oBaHHe HOBOrO BHIPOCTA — HECOMHEHHO, 3a'aTKa CoCy-
JHUCTOH NETJIH.

Takum o6pa3oM, paHbllle BCEero 3akJajbiBaloTcsl aHactomo3bl. CHauana
pPa3BHBAIOTC aHACTOMO3bl Ha IepelHell (/MaTepasbHON) CcTOpoHe Kabpol,
1mos3aHee — M Ha 3anHed (MexuasbHoH). IlepBble 3ayaTKM aHacTOMO30B 06-
pasyioTcsi KaK BBIPOCTbI M3 BbiHOCsIeH apTepur (puc. 8). ITosnnee wnabuio-
naeTcsi TakXe OOpa3oBaHHe BCTPEUHBIX BBIPOCTOB H3 MPHHOCsLIEH apTe-
pun. Ha puc. 7 nokasaHa MOBOJbHO PaHHSIA CTaAHsl Pa3BHTHA HapYXHOM
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XKabpbl aKCOJIOTJIsSA, B KOTOPOH HMeeTCss MOBOJIbHO 3anyTaHHast ceTb anacro-
MO30B 110 TepejHell CTeHKe W 3ayaTKH IBYX mNeTesab nepennero psiga. C 3ai-
Heit (MeaMasNbHOH) CTOPOHBI HMMEIOTCS TOJBKO 3auaTKM aHaCTOMO30B
B BH/JE BBIPOCTOB HE TOJIbKO OT BBIHOCSIILEH apTepHH, HO H OT NMPHHOCALICH
(puc. 9).

AHacTOMO3bl OKa3blBalOTCS 3a4aTKAMH BLIHOCSILIMX COCYHIOB- HapPYXKHbIX
®abep, KOTOpble TOBOJBHO CJIOXHO BETBSITCSl, @ TAKXe COeJHIISIIOTCS MEeXIy
co6oil, o6pa3ysi HHOTAA CIJIETEHHS] BBIHOCSLIHX apTepHil Kak Ha Mepenueil,

bre

anaf arad anaé anad m;m.? '
anal

Aar

Puc. 8. TlnacTHueckas PeKOHCTPYKUHA COCYIAOB TpeTheH
wabppl amO6puona Hyncbius 8 MM nanno#t

anal — anaj — 33KJa1KH COCYAMCTHIX MNeTedb MabepHBX JenecTKoB
nepefgnero psla, af W ef — npunocaulas M BbIHCCAIaA BETBH apTe-
pHaALHOH JYrH, bre — BhIHOCSIUIAas apTepPHA Hapy X HOH Xabpbl

Tak W Ha 3ajJHeil cTeHKe »Kabpbl. DTO OTMEYaJOChb MW JJs Ppbib, ¥ KOTOPBIX
BLIHOCSIIIIHE COCYABI JIEIECTKOB COENUHSIOTCS TPYNNaMH B OOILIHE BLIBOJHLIE
CTBOJIMKH M 00pasyloT MHOIZA Takxke Oonee MJHHHBIE MPONOJLHBIE AHACTO-
mo3bl (Boiino-Ponsesnd, 1936). C npyroli cTOpOHbI, INPHHOCSLME apTepuH
OTXOZAT y PBI6 MPABUIBHO TOMAPHO, NO
OJJHOMY COCYAY IJS1 KaXXJIO0ro Jienect-
kKa. 1 y am¢dubuii npuHocsitue apre-
puH kKabpel OTHAIOT MNEPBOHAYAJbHO
110 OXHOM Mape OTAeJbHBIX MPHHOCAILIMX
COCYNIOB JJISi KaXKJOH INaphl JIEIeCTKOB
(nanpumep, y Ranidens, Hynobius —
puc. 11, 14). Ha Gosee nosguux cra-
ausx HabJlonaeTcst HMHOrAa COelHHe-
HHE COCEJHHX TMPHHOCAIIHX COCYIOB
CBOHMH OCHOBaHHsIMH. IIpn o6pasoBa- p.. g To we, uto puc. 7, BHI Cc3amH
HHM BTOPHYHBIX KabGepHBLIX JIeMeCTKOB (H31YTpH)

# TIDHHOCALIHEe COCYABl PasfessioTcs H

06pa3yioT, HampHUMep y aKCOoJIOTJisi, HeGOoJblllHe COBMECTHbIE CTBOJHKH IS
rpynn coceaHux JenectkoB. OXHAKo 37eChb HHMKOTAAa He Hab/i0jlaeTcs TOH
CJOXKHOCTH BeTBJIEHHS, KOTOpasi UMeeTcss B BBIHOCSILUMX COCyAax HapyKHOH
Kabphl (puc. 19).

CaMmblii nepBblii aHACTOMO3 3aHMMAaeT KOHIEBOe MOJIOKeHHe Ha THCTaTbHOM
KOHIle Kabpbl M NpeBpallaeTcss UETHKOM B MEpPBYIO COCYIHCTYIO INeTdio, coe-
JHHSAIOULYIO AHCTaJbHbIH KOHell BBIHOCSIIeH apTepun c obpasyloweics B 3TO
BpeMd NpHHOCsLlel aprepuel. OHa CTaHOBHTCS Yy XBOCTaThix aMduoni
CY>KeHHOH JHCTAJIbHOH 4YacTbl0 apTepHaJibHOH H3Jy4YHHBI, BAAIOLEHCA B 3a-
9aToK HapyxHoi ka6pel (puc. 8). IlepBasi cocynucras neTsis BBITATHBAETCS
B JJIMHY BMecTe ¢ oOpa3oBaHHeM 3ayaTKa MepBoro xabepHOro Jenecrka, B
KOTOpBIH OHa U BXoAMT. MHOr/Zla ofHOBpeMeHHO C mepBoi netyeil obpasyercs
€pasy H apyras mnetisi, MeAHaJbHO OT MepBOH, H 3aHHMAaeT TaKXKe ITOYTH KOH-
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uesoe noJoxenre. Ilepas, HanGosee AHuCTaJbHAsi METJs COOTBETCTBYeT 3a-
KJaJiKe MepBOro JiermecTka mepefiHero psima. Bropas, aexauass MemuasbHO
OT Hee, COOTBETCTBYET 3akKJiaJIke MepBOro Jenectka 3afHero psma. IJTo Ha-
6s01aeTCs, ONHAKO, JHLUIb B BHAE aHOMAaJHHW — B 3TOM CJyuyae pPa3BHBAIOTCSH
JiIBa KOHLEBBIX JIeTIeCTKa, NMPHHaAJeXKalux K ofHoi mape. OGbUHO KOHIEBOE
MOJIOXKEeHHe 3aHHMaeT JIHIUb OJAHWH MepBblii JIETIeCTOK MNepeiHero psja, a mep-
BBIH JIETIECTOK 3aJIHEro psila 3anasjblBaeT B CBOEM Pa3BHTHH H OKa3bIBAETCSH
CABHHYTHEIM OT KOHILLA KabpHl.

aes

A g \

Puc. 10. Pexonctpvkuun cpemieii (A) wu npokcuMaabioi (B) wacTu
3ayaTka nepBo# wabpnl 3MOpuona Hynobius okoso 9 MM aauno#,
o nonepeylbiM cpesaM. [lepsble anacToMo3bl H TNET/IH
aaf w aef — npuHocall as H BHNOCAIAA apTEPHH HapyKHOI #wafipbl, an — aHacTOMO?,

anZa ¥ an3a — BTOpas COCYAMCTAd NET/S H 3a42TOK TPeTbeH NeTJH mnepesHEro ps.a,
anp — 3a4aToOK MeTJIH zajiHero psaa, ef/ — BulHOCHILASg BETBb apTePHaJ IbHOH OYIH

Takum xe o6pasoMm, mocsiegoBaTeNbHO, B JAHCTO-NPOKCHMAIBLHOM MOpsiike
Pa3BHBAIOTCS BCE HOBbI€ aHACTOMO3bl, H M3 HHX BEHTPA.IbHO BbBIPACTAIOT
cocyauctble netau. IlocnenHue M3ruGaroTCsi MO HAMpaBICHIIO K 3KTOAEpMe
UepeHero Kpasi HHXKHell MOBepXHOCTH 3KaOpbl M BXOJST B 3aKialblBarolilie-
Csl OJIHOBPEMEHHO BBLICTYNbI — 3aUaTKH JemnecTKoB mepeaHero psaa. C ue-
00/ bIIMM 3aMo3laHHEeM TAaKOH 2Ke Mpoluecc 00pa30BaHHA COCYAHCTHIX METeJb
113 BHYTPEHHHX aHACTOMO30B NMPOTEKaeT M Yy 3ajHero Kpas HHXXHEH MoBepx-
HOocTH XKabep (puc. 10).

Camble paHHHe 3auaTKM »KaGepHBHIX JemecTKOB HMMeloT BH Oyropkos ¢
YTOJIILIEHHOM 3KTOAEepMOil. DTH 3a4aTKH BBITACHBAIOTCSI B OKPYT.1ble BBICTYTIHL,
MMelollle MOoMapHOe pacrnojioXKeHHe H BecbMa HaMoOMHHAlOUIHMe 3a4yaTKH
BHYTPEHHHX »aOepHbIX JieneCTKOB puIO — «Opanxuonel» A. H. Cesepuosna.
[To mMepe manbHeiillero pocTa 3THX 3a4aTKOB OHH Bce OoJiee YIJIOILAIOTCH B
JOpPCO-BCHTPAJIBHOM HampasjieHnu (MPOKCHMO-AHCTAJbHOM) H NpHOOGpeTaloT
tdbopMmy macTosiux JenectkoB. ITlo Mepe oGpa3oBanHs KabepHbIX JeMeCTKOB
OHH HECKOJIbKO MOBOPAYHMBAIOTCA CBOEH AHCTAJbHOH MOBEPXHOCTBIO HADPYKY
B NepeaHeM PSAy ¥ BHYTPb — B 3aJlHeM PsIy, TaK UTO JIEMeCTKH KaXKaoi
napbl, CTOsIBIIIMe BHayaJe B OJHOH MJOCKOCTH Tonepex Tesa 2Kabpsl, 06pasyior
JIPYr C APYroM HEKOTOpblil yroa (puc. 14).

Kaxnas mapa 3ayaTKOB pacrojiaraercs, CjeJ0oBaTeNbHO, CHMMETPHYHO MO
KpastM HUXKHEeH TOBEpXHOCTH HapYKHOiH Xa6pul (MopdoJoruyeckn COOTBeET-
CTBYIOILell Hapy»KHOMY Kpaio xKabGepHOil neperopoikd pel6, Kak 310 Gyner
nokasaHo B JajbHeiiweM), Ona cHaGxkaeTcss KPOBEHOCHBLIMH COCYJAaMH, HMeIo-
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