NPOUCXOXAEHUE U 3BONOLUUA
«MATUNANOU» KOHEYHOCTM



K Teopmn NponUcxoxXaeHmna «naTmnanom»
KOHe4yHOoCTH, no K. NereHbaypy

humerus
[‘ereHbayp Hawen cnocob Uina
NpencTaBUTb CXEMY TakoW ,

radius —

KOHEYHOCTW B Ka4yecTBe

YHUCEPUAnbHOro apXunTepurms. Intermedium
radiale

Ho ero peweHue e

HeoQHO3HAa4YHO: OH Jonyckan u

Opyrov BapuaHT NpoxoXxaeHus

MeTanTepurmanbHOU OCU — He

yepes ulna, a Yyepes radius.



Bepcna Tomaca [ekcnu

[locne OoTKpbITUA aBCTpanMUCKOU ABoAKOAbILIALLEN
pbIObI (TOrgawHum Ceratodus) Thomas Huxley nbiTancs
pacno3HaTb B NATMUNANON KOHEYHOCTMN bucepuanbHbIn
apxXmnTepurun.

Ho nony4ymnockb 31O He rMaako, NOCKOSIbKY OH MpOBeEn
YNEHMUCTYIO OCb C NepPepLIBOM — MexXay ny4yeBoun u
NMOKTEBOW KOCTAMM.



[MpUHATbIE A1 HA3eMHOM KOHEYHOCTU 0B me NOHATUSA

Obuwne TepMUHDI

YacTHble TEPMWHDbI

Ana nepeaHei Ana zagHen
KOHEYHOCTH KOHEYHOCTH
Stylopodium  Brachium: Femur
humerus famur
Zeigopodium  Antebrachium: Crus
ulna tibia
radius fibula
Autopodium: Manus: Pes:
Basipodium carpus tarsus
Metapodium metacarpus metatarsus
Acropodium phalanges phalanges
digitorum digitorum
[NpeakcnanbHas [NocTakcuanbHan
CTOpOHa CTOpPOHa
CrubatenbHas CTOpoOHa:
nanbmapHas, nnaHTapHas
BONApHas

PasrnbatenbHas CTOPOHa - AopcalribHa#A



[TponcxoxageHmne 5-nanou
KOHe4YHOoCTU, no [. Knaauy

NCTOYHUK — rpyaHOn nnaBHUK Polypterus



[TponcxoxaeHne 5-nanon

MCTOYHUK — MHTEepnpeTauuns XrytToBnaHOW KOHEYHOCTU
Lepidosyren B ka4yecTBe ogHoMNasnou.
[Mpeanonaraemasi Pabnem nocnenoBaTeribHOCTb:
Proteus, Amphiuma, Siren, Necturus, Siredon



[lpeacTaBneHUA
A.H. CesepuoBa n N.U. LLimanbrayseHa

Mcxoounu s npegnoxeHus ['ereHbaypa. ' [

Onupannucb Ha CTPOEHMEe NnaBHUKa PUNNONCTUN, YXKe
OTKPbITOro B Havasnie XX BeKka, 1 Ha pa3BUTNUE KOHEYHOCTEN
COBPEMEHHbIX TeTpanoa — XBocTaTbix amdpunbun (LimansrayseH,
1915) n pentunuin (rekkoHa, Cesepuos, 1908).

[To CeBepuoBYy, NepBUYHast KOHEYHOCTb codepKana He
MeHee 7 nyden, yCuneHHo pasBmBaeTCsa NOoCTakCUarbHbIU Kpau.

[1o LLimanbrayseHy, onepexano pa3Butue npeakcmasribHoro
Kpasi.



BanaHmne Kocon no3numm nanku Ha ee
KOHPUrypaumto y ameombumnimn n pentunmnm

revmrpterene



[Mpeanonaraemble paHHUE CTaAnM 3BONOLUN
5-nanon KoHe4yHocTn, no U.N. Lmanbray3seHy

Humerus

Femur
Fibula
Tibia

Ulna

i di .
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Postminimus Radiale
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Tibiale
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Prehallux
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Apxnxumpmnaunm [TTepuroxpmnanmn

Obwwas YyepTta — MOLWHbIM Basunognym
(BKNKOYAET MHOIO KOCTEW, MPUTOM - KPYMHbIX)



Bbibop nonoxeHns metantepurmanbHom ocu (13
NBYX anbTepHaTUB, UcNpoboBaHHbIX [ereHbaypom)

Bepcusa ['peropu
(MNaBHUK CTOUT
NnagoHbIO BHYTPb)

Bepcua Pomepa
(NIaBHUK CTOUT
NagoHbIO HapYXy)




AprymeHTbl Pomepa

1. Y coBpeMEHHbIX pblD rpyaHOW NNaBHUK (HO HE
OpHOLLHOW) Yalle NOBEPHYT BEHTPAlIbHOW
CTOPOHOMN HapPYXy.

2. [lepegHaAs KOHEYHOCTL NepPEKpPyYMBaAETCA B 00nacTu
INTIOKTEBOrO CyCTaBa, a 3agHAs — B 001act NATOYHOro
crnoa.

[ToaToMy gaxe y Hac gopcarbHble NOBEPXHOCTM beapa u
roONeHn HENpPepbLIBHO NeEPEXOOAT ApYr B Apyra 4yepes
KONEHHbIW CyCTaB, Toraa Kak B JIOKTEBOM CyCTaBe
BEHTpPanbHYK CTOPOHY nsieva (MapKMpoBaHHYIO
buuencom) npoaosrmkaeT TbiflbHasi CTOPOHA
npeanneyss (raoe pasmelleHbl pasrmbartenm).



dopmmnpoBaHME KOHEYHOCTEN HA3EMHOTO TUMAa U3
rPyAHbIX U BPIOLWHBIX N1aBHUKOB pbl600OpPa3HbIX
npegkos TeTpanoa (no Romer, Byrne, 1931)




AprymeHTbl [peropwu

[ pyaHOW NnaBHUK pUNUONCTUA
CKopee CTOoAN BONAPHOU Humerus Ulna
CTOPOHOU BHYTPb, KakK U
OPHOLLIHON.

Ha TunoBom ak3emnnsipe S \
Sauripterus rpyaHou nnaBHUK ~
HeC OeHTUHOBLIN LUXM, COrMacHoO “ %

npeacrasneHuam [ peropu, —

[JeHTUHOBLIN WKN
MapKep npeakCcmalribHoro Kpa4.



B nonb3y npeacrtaBrneHnd Nperopu

3aknagaku metapterygium

3aknanku radialia
Puc. n3 A.H. CeepuoBa

B cBeTe gaHHbIX NOo Pa3BUTUIO MITaBHNKA
MeTarnTtTepumnrmalsibHad oCb NCXOAHO NMPUMbIKAET K 60Ky
pbl6bl, cnenoBaTesibHO, pacnosiaraeTcd noctakCnasibHoO.



Sterropterygion brandei, obpa3seu,
n3yyeHHbln Pakodpom (1980)

3Ha4varnbHbIN BUA.
Yewyn (ocobeHHo,
obTekaTenb Haa
NS1aBHUKOM)
CBUOENLCTBYIOT B
Nnosnb3y
€CTECTBEHHOro
Xapakrepa nossbl




ToT ke obpa3sey. OTnpenapmnpoBaH
CKeneTt rpyaHoro naaBHUKA

OTnpenapnpoBaHHbIN
CKeneT rpyaHoro
nriaBHUKA MOBEPHYT
nHave, YemM oxugan
Powmep.
MeTanTtepurnansHas
OCb pacnosioXeHa
BEHTpanbLHO.

Pa3Hornacumsa
ynaXeHbl.




NHTepnpeTauma ¢opmbl OCEBbLIX OKOCTEHEHUWN Y

PUNUANCTUN
Humerus
Femur |
T|b|a
Ulna
,Vﬁ FlbU|a //
Radius MbiLLbl- pOTaTOpr

TonkoBaHne PakodoM OTPOCTKOB Ha YfieHUKax
MeTanTepuranbHOU OCU : 3TO MECTO KpensieHUA MbILLL-

poTaTopoB (MPOHATOPOB), NOMOraBLUMX BOABNNBATbL B
FPYHT NMpeakcuanbHbIX Kpan nnaBHUKA .



AnbTepHaTnea moaenn Pomepa n bepHa

1. Obe napbl KOHEYHOCTEN OANHAKOBO ODOpallleHbl B
CTOPOHbI crnbamm BBEPX.

2. Knctb 1 ctona ognHakoBo noBopavmBaloTCcA nanbLamMmu
Brepen, HO NIOKTEM U1 KOJIEHOM — B NPOTUBONMOSOXHbIE
CTOPOHbI. OTO bonee nNo3aHmne NPUobpeTEHMS.

[1o KMHOKagpaM KOMOACKOro BapaHa




[MpouncxoxkgeHne KOHeYHOCTU U3 NMAABHUKA
punuanctnm, no sepcmm Gregory, Raven (1943)

[1na nocTtaHOBKM NagoHU Ha
rPYHT NanbLuamu Briepeq
NNaBHUK, CTOALLMNIN
BEHTpanbHON CTOPOHOU
BHYTPb, cCrnbaeTcs B
NS1I0CKOCTN, pOopMUpYy4A
NOKOTb.
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[lepegHue ny4yn, Kkpome
NepBOro, BbITECHAKTCH.
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OcHoBa rmnoTesbl — KOHEYHOCTL KapboHoBOro crerouedana Eryops,
nMmetoLLas NOKTeBOW Crnmd 1 Kockle psiabl KOCTOYEK 3aMNACTbS



MCTOYHUKM noaaepKKn
Teopumn 'peropn n PemsHa

MiccnenoBaTenen BneyaTtnnna aKkcnpeccugd
roMmeobOKCHbIX reHOB, «HapybatoLwiasa»
CKENETONEHHYI0 ME3EHXMMY B MOYKE KOHEYHOCTU
aMOpunoHa Ha nanbubl (Sordino et al., 1996) n
oDHapy)XeHHasi Kak pa3 B 30HE PacrnofioXeHus
nocTakcunasrbHbIX ManbLeB, Kak 9TO npeanosfiaranm
yKa3aHHbIE aBTOPbI.



EAMHBbIM 06NN NNAH CTPOEHMUA
KoHe4yHocTu (no Shubin, Alberch)

TpyAaHo BbiSIBiIdeMble CKOMMNEeHUd
CKerneToreHHou

Me3eHXUMbI, 3aKapTUPOBaHbI
NMMYHOTMCTOXUMUYECKMM METOLAOM MO
pacnpeaeneHnto nx Mmapkepa, XoHapomTnHa
-6-S0O,,.

[TpogosikeHne metantepuranbHON OCU —
nanbueBas gyra, nyTem cermeHTaumu
doopmupyoLLas 3adaTkm nyyen, Ha
NPOOOIMKEHNN KOTOPbIX 3aTEM pPa3BMBaOTCSH
(HaYMHasa ¢ nocTakcuanbHOro Kpas)
aNIeMeHTbl MeTanoausi U nanbLbl.




YepTbl nepexoaa K 5-naaion KOHEYHOCTU B
nnasHuKax Tiktaalik roseae (no Shubin)

[TonoxeHune rpaHuy, mexay
YrieHKamMuy coBnagaer.
dopmMunpyoTCA NonepeyHble
rMOKMe 30HbI, YTO NO3BOSIANO
TUKTaanuKy oTXUMaTbCs Ha
CBOUX rPyAHbIX NNaBHUKaxX OT
rpyHTA.

Pasnnyna qgoopmbl CycTaBoB
B rpegenax rnorepe4vyHoro =
TMOKOro wBa no3BongaoT | /
CKpy4MBaTb NI1aBHUK.




PeKOHCTPYKLUMA CKeneTa
nesoHcKon Acanthostega

B ayTonoaunax no 8 nanbLUeB



BeposTHbIN NyTb Npeobpa3oBaHMA NA1aBHUKA
B 5-nanyto KoHe4yHocTb (no Shubin)

Glyptolepis

Panderichthys Tiktaalik Acanthostega Tulerpeton
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