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Moyemy Mbl BbIFISOUM TakK, Kak BbIrnaguM? YT1o obuiero Mmexxay 4enoBevyecknmm
pyKamu 1, onycTuMm, Kpbiibilkamu 6abo4kun? N Kak cBsisaHbl Mexxay coboin BONOCHI,
MOJI04HbIE XeJsle3bl U CZIOXKHOE YCTPOMNCTBO Hallero yxa? 3Tu BOMPOChl TOJIbKO
Ka)KyTCS Mpa3gHbIMX - Ha Aefie 0TBETbl HA HUX NO3BOJIAT HaM lyylle NMOHATb
CTPOEHNE Yesl0BEYECKOro OpraHmsMa, a, 3HaunT, HANTWM NPUYNHY ero cnabocten u
bonesHen. Hun LWybuH, npodeccop aHaTOMUKU, N3BECTHLIN MaseOHTON0r N OANH U3
NepBOOTKpbIBaTENEN JIEr€HAAPHOIr0 TUKTaaIMKa (MPOMEXXYTO4YHOr0 3BeHa Mexay
pblbaMn 1 Ha3eMHbIMU XXUBOTHbLIMK), NpeasiaraeT YnTaTeslo CoOBEPLINTb
yBJieKaTesIbHOe nyTelwecTBMe K UCTOKaM 3BOJIIOLMN N NOCMOTPETh, KaK Ha
MPOTSXKEHUN TPeX C NOJIOBUHON MUNMAPLO0B NeT (hopMMpoBanocCh n
COBEpLUEeHCTBOBAJIOCh Halle Teno.

Hun Wy6unH
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MNepeBon ¢ aHrnunckoro MeTpa lMNeTpoBa

N3poaHue ocylwecTBneHo npu nogaep>xke doHaa HeEKoOMMepYeCcKnX nNporpamMm
OMnTpna 3mMmnHa «AnHacTusa»

Xyhno)xecTBeHHoe ohopmMiieHne n MmakeT AHapesa boHaoapeHKo

OvHacTus

doHL HeEKOMMepYeCcKMx nporpamm “AnHactuna”

ocHoBaH B 2002 rogy Amutpuem bopucosmyemM 3MMNHBLIM, NMOYETHbLIM MPe3NLeHTOM
KoMnaHun “BeimnenikomM”. NpuopuTeTHbie HanpaBJieHNa aeatenbHoCcTn doHaa -



pa3BnTUE PyHOAMEHTaNbHOW Hayku n obpa3oBaHunsa B Poccun, nonynapmsaumns Hayku
N NPOCBELLEHNS.

B paMkax nporpamMmmsl No nonyasapmnsaumm Haykm ®oHOoM 3anyLleHO HECKOJIbKO
MPOEKTOB.

B nx yncne - cant elementy.ru, cTaBwnn 0o gHUM U3 BeOyLNX B PYCCKOA3bIYHOM
MHTEepHeTe TeMaTUYeCKUX PECYpPCOoB, a TakXXe NpoekT “bubnnorteka “AnHactumn” -
N34aHMEe COBPEMEHHbIX HaYYHO-MOMNYNSAPHbLIX KHUT, TWaTesNbHO 0TOBpaHHbIX
3KCnepTaMu-y4eHbIMn. KHUra, KOTOpyto Bbl Aep>XUTe B pyKax, BbiNyLleHa B paMKax
3TOro npoekTa.

Bonee noapobHyto nHdopmaumnio o doHae “AnHacTma” Bbl HANOeTe No agpecy

www.dynastyfdn.ru (http://www.dynastyfdn.ru/).

NMpeoucnosune

dTa KHUra nosiBuiacb B pesysibTaTe 04HOro HeobblYHOro Ansa MeHs obCcTosATeNnbCTBa.
N3 MeaANUMHCKON LWIKOJbl YNKArckoro yHUBepCUTETA YLLIJIN HEKOTOPbIE
npenogaBaTenn, n3-3a 4Yero MHe NPULLJIOChL BECTU Y CTYAEHTOB-MEANKOB aHAaTOMMIO
yesnoBeka. Ha 3aHATUAX N0 3TOMY NpeaMeTy HEPBHbIE NEPBOKYPCHUKN BCKPbIBAOT
TPynbl, MapajisienbHO 3ay4mBast Ha3BaHUA N CTpoeHne BobLLINHCTBA OPraHoB,
€CTeCTBEHHbIX OTBEPCTUN, HEPBOB 1 COCYA0B YEJIOBEYECKOro Tena. OTOT KypC BBOAUT
CTYyLEHTOB B MUP MeAuLUWHbI, 4aeT UM onbIT, 6€3 KOTOPOro Hesb3s CTaTb BpavyoM. Ha
nepsbI B3rnag, CJI0OXKHO NPeAcTaBUTb XyALIero kKaHanaaTta Ha OO0JIKHOCTb
HaCTaBHMKa HOBOrO MOKOJIEHMS BPayei: No CneumanbHOCTLX A MajleoHToNor 1
3aHMMasICA B OCHOBHOM U3yYeHMEM NCKOMAEeMbIX pbib.

Ho, oka3biBaeTcs, 6bITb MaseOHTO/I0NOM O4Y€Hb MOJIE3HO A1 NMpernonaBaHns
aHaToMun Yyenoseka. MNoyemy? Jlyywasa KapTa YeN0BEYECKOro Tena - B Tenax apyrux
XKMBOTHbIX. MpocTenwmnn cnocob gaTb CTyAeHTaM NpencTaB/ieHne 0 HepBax B rosioBe
4yesioBEKa COCTOUT B TOM, 4TOObI MOKa3aTb UM, KaK YCTPOEHbl HEPBbI aky/. Jleryanwas



[opora K No3HaHWUIO HALLIUX KOHEYHOCTEN - n3y4yeHune pblb. PenTnnmm o4yeHb nomoramoT
pa30bpaTbCs B CTPOEHMWN Mo3ra. Ml Bce 3To NOTOMY, 4TO Tefla 3TUX CYLLEeCTB 4acTo
npeacTaBnsioT coboi ynpoLleHHble BEPCUMN HalMX COBCTBEHHbIX Tel.

B xone netHen skcneamuumn B ApPKTUKY Ha BTOPOM rofly MOero rnpenogaBaHnsa 3TOro
KypcCa HaM C KoJiJleraMy noc4yacT/INBUIIOCbL HAaWTN NCKOMaeMyto pbiby, OTKpbITNE
KOTOPOW NPOJINI0 HEMAJIO CBETa Ha BbIXO[ MO3BOHOYHbIX Ha CyLUY, COBEPLUMBLUNNCA
6onee 375 MMNANOHOB NeT Ha3afd. OTa Haxo4Ka BMeCcTe C MOUM BTOPXXEHNEM B
ob6nacTb YesnloBe4YeCKoM aHaToOMUKM Npobyanna Bo MHe xenaHue pa3obpaThbCs B
rnybuHHOWM CBA3K, CyLLECTBYIOWEN MeXay ABYMS 3TUMN 06bekTamMun. Tak 1 BO3HUKIIA
3Ta KHura.

naBa 1l

B nonckax Halwen BHyTpeHHeN pblbbl

C Tex Nop Kak A CTan B3pOC/biM, MOe NeTo 06bI4HO NPOXOAUT Cpeaun CHera u CNsaKkoTu
[aneko K cesepy OT MOJIAPHOI0O Kpyra 3a packasibiBaHMEM KaMHeW. BonbLuylo 4acTb
BPEMEHU A MepP3HY, HaTUPa MO30JIM U HEe HaX0XXy POBHbIM CHETOM HM4Yero. Ho ecnun
HEeMHOro rnose3eT, MHe MonafarTCca KOCTU apeBHUX pblb. Tak cebe cokpoBuLLe ons
OONbLUMHCTBA Ntogen, A8 MEHS OHU - JOPOXKe 30J10Ta.

KocTn apeBHMX pblb MOMOratoT NOHATb, KTO Mbl U Kak Mbl CTasin co6oin. Mbl MoXXeM
y3HaTb YTO-TO HOBOE O HalleM COBCTBEHHOM TeJle U3 CaMbiX CTPAHHbIX Ha NEpPBbIN
B3rNa4 NCTOYHUKOB - HA4YMHas OT MCKOMaeMbIX YepBei 1 pblb, KOTOPbIX MOXXHO
06Hapy>XNTb B KaAMHAX Mo BceMy cBeTy, U Mupa OHK 1 3akaH4YMBas B CyLLHOCTU
KaXXAbIM XXNBOTHbIM, HaCceNsALWNM CeroHs Hawy niaHeTy. Ho cHavana Heobxoanmmo
06BACHUTL, MOYEMY S TaK yBepeH, 6y ATO CKesleTHble OCTaTKN BblibIX BPpEMEH - a
WMEHHO OCTaTKM pblb - 0al0T HaM KJIOYM K MO3HAHUIO OCHOB CTPOEHMS Hallero Tena.

Kak MoXKeM Mbl NpeacTaBuTb COObITUS, MPOUCXOAVBLUME MUJIIMOHBI, @ BO MHOTMX
clyYasx U MuaaMapabl neT Hazan? K coXXaseHUto, HeNlb3s PacCnpoCUTb OYEBUALLEB -
HMKOIO U3 Hac He 6bIs10 Toraa Ha ceeTe. bonblyo YacTb BPEMEHU He 6bISI0 HEe TONbKO
HW OJHOTrO rOBOPSLLEro CyLecTBa, HO U HWM OHOI O CyLLIEeCTBaA, KOTOpoe nmesio 6bl poT
N Daxke rosioBy. Xy>Ke TOro, XX1UBOTHbIE, KOTOPbIE XWX B T€ BpEMEHa, yMepJn U



norpebeHbl Tak AaBHO, 4TO OT TeN JINLb HEMHOIMX U3 HUX BOOOLLLE XOTb YTO-TO
ocTanocb. Ecnm 3agymaTtbcs o ToM, 4TO Bbonee 99 % Bcex Korga-nmbo XXMBLLMX BUOOB
K HaCTOSLLEMY BPEMEHMN BbIMEPJIO, YTO JINLLb OYEHb Manas UX 40N COXPaHMNach B
NCKOMAaeMoM BUOE U YTO eLle MEeHbLUY 00 OT 3TOW A0AM yAaeTcs HauTun, To
MOXKET MoKa3aTbCs, YTO NoObie MONbITKN NO3HAaTb Halle MPOLLUJIOe N3HavYasIbHO
obpeyeHbl Ha nposar.

[JobbiBaeM nckonaemblie - BUANM caMmumx cebs

Bnepsble 5 yBuaen ogHy n3 tex pblb, 4T0 COXPaHUANCE BHYTPU HAC, CHEXXHbIM
NIONIbCKUM OHEM, nccnenys nopoAbl Bo3pacTtom 375 MUIJINOHOB sieT Ha OCTPOBe
ancmup, okono 80° ceBepHOM WINPOTLI. BMecTe ¢ Konneramu s aobpancsa oo 3Toro
hanekoro 6e3N04HOro oCcTpoBa, YTobbl OOHAPYXXUTb OLHY U3 KJOYEBbIX CTagunmn
nepexofa oT pbld K Ha3e€MHbIM XWUBOTHbIM. /I3 CKasbl TOpYana pblbbs rososa - N He
NpoCTO roJioBa, a yamBuTesibHO rnsiockas. EaoBa yBuaes ee, Mbl MOHAIN, YTO HaLLIN
YTO-TO Ba)KHOe. ECc/in BHYTpU KaMeHHOro CKJI0Ha HaM yaacTCs OTbICKaTb Apyrue
4acTun cKeneTa 3Ton pblbbl, OHM OTKPOKT HaM TalHbl PaHHUX CTaAUN Pa3BUTUSA
Hawero 4yepena, HaWewn Wen N ga ke Halmnx KOHEeYHOCTEeN.

Y10 3Ta nnockas rosiosa coobulana HaM o BbiIxoae pblb Ha cywy? nan, ecnim roBopuTb
0 MOUX CobCcTBEHHbIX 6e30MacHOCTN N KoMgopTe, NnoYyemy 5 6bil1 B APKTUKE, @ HE Ha
aBansax? OTBETUTb Ha 3TW BOMPOChl MOXKHO JINLWb pacCKa3aB O TOM, KakK Mbl HaX04UM
ApeBHME NCKoMaeMble OCTaTKN N Kak UCnosib3yeM nx, 4Tobbl pa3obpaTbCs B HaleM
NPOLUJIOM.

ickonaeMble oCTaTKN - OANH U3 BaXXKHENLLINX NCTOYHUKOB AaHHbIX, MO3BOJIAIOLWMX HaM
no3HaTb caMux cebs. Apyrme ncTto4HMKM nogobHom nHpopmMmaunm - reHol u
3apoabIln, 0 HUX pedb nongeT nosxke. Ho HeMHorve 3HatT, 4TO NOUCK UCKOMAaeMbIX -
[OBOJIbHO TOYHAsA HayKa M Mbl HEPEOKO MOXKEM MNpeAcKasaTb, 4TO U rae obHapyXum.
B ropoae mbl paboTtaem Hag TeM, 4Tobbl B nosie y Hac OblIM MakKCMMasibHbI€ LWAHChI
npeycneTb. A 3aTeM rnosiaraemMcs Ha yaady.

9TOo NapajoKCasibHOe COOTHOLLEHMe pacyeTa 1 ciyvas slydlle BCex oxapakTepunsosal
HdyanT dn3eHxaysp B U3BECTHOM m3pedveHun: “'oToBACb K CpakeHnaMm, 1 Bcerga
ybexxgancs, 4To nnaHbl 6ecnonesHbl, HO NJaHMPoBaTbh HEOBXoAMMO”. TN C/I0Ba Kak
HeNb34 Nyylle BblpaXkalT CyTb NoneBon paboTbl ManeoHToN0ros. Mbl fenaem



BCEBO3MO)XHbI€ pacyeThl, Kak f06paTbCsa A0 MHOroobellatoLmnx MeCTOHax0X AeHN N
NCKOMaeMblX, HO, KOorJa Mbl NPUObIBAEM Ha MECTO, OKa3blBAeTCs, YTO BCE HALLUW NaHbl
MOJIEBbIX NCC/IEA0BAHNIA MOXHO CMOKOMHO BbIOBPOCUTL Ha CBasKy. MNpu3emMsieHHble
(hakTbl MEHSIOT CaMble HnecTswmne pacyeThl.

Ho BCe XXe Mbl MOXKeM 3ayMbIBaTb 3KCNeANLMN C LLeSiblo OTBETUTb Ha KOHKPETHbIe
Hay4YHble BOMPOCHI. IcXxoaa N3 HECKOJIbKMX MPOCTbIX UAEN, O KOTOPbLIX A pacCKaxy
HM>XXEe, Mbl MOXKEM MpencKasblBaTb, FAe MOXXHO OBHapYXNTb Ba)KHble NCKOMAEMble
OCTaTKW. KOHEYHO, Y HaCc HUKOr4a HeT CTOMNPOLEHTHOM rapaHTUM ycrnexa, Ho, ecnu
noBe3eT, MOXKHO HaWTM YTO-TO NO-HACToAWEMY NHTepecHoe. Bcs mos Hay4Has
Kapbepa bblsla NOCTPOEeHa MMEHHO Ha 3TOM: A UCKal APEBHUX MJIEKOMUTAIOLLNX,
4TOObl y3HaTb O MPOUCXOXKOEHNN MIEKONMTAKOLWMNX, OPEBHENLLNX NAryLUIEK, Y4TOObI
Y3HaTb O MPOUCXOXKAEHUN NATYLLUEK, N HEKOTOPbLIX U3 APEBHENLLNX YETBEPOHOInX,
4T0ObI y3HaTb O BbixoAe pblb Ha cywy.

B Hawun oHN obHapy>XMBaTb HOBblE MECTOHAXOXAEHUSA CTasI0 3HAYUTESNIbHO MpoLLe,
4yem npexae. bnaronapsa reosorM4eCcKUM NCCNeaoBaHNsaM, MPOBOANMBIM MECTHbLIMN
BJIACTAMMU N HedTerasoBbiMM KOMMAHMSAMUW, HAM CTano 60sblUe N3BECTHO O FeosIornm
MHOIMX PAioHOB. IHTEepHeT AaeT BO3MOXXHOCTb OnepaTUBHO paboTaTb C KapTamu,
JaHHbLIMW a3poPOTOCHEMKM N MaTepUaiaMn pasnnyHbixX nccnenoBaHuin. Iae 6bl Bbl HYA
XKWUNN, CErofiHA A, He BCTaBas U3-3a HoyTOyKa, MOry onpeaennTb, eCTb Jn
NnepcneKTUBHbIE MecTa AOJ1s MOUCKa UCKOoMaeMblX Yy Bac BO ABope. HakoHel,
KOMMbIOTEPHbIE METObI MOCTPOEHMS N306pa’KeHnin BMecTe C paamorpadunieckmumm
yCTPOMCTBaMM NO3BOJISIIOT HAaM BUAETb HEKOTOPbIE NOPOAbl HACKBO3b U N3Yy4aTb
3aKJIOYEHHbIE B HUX KOCTM.

Ho, HeCMOTpS Ha BCe 3TU AOCTUXKEHMSA, OXOTa 3a LLEHHbIMN NCKOMNAeMbIMU BO MHOIOM
oCTaj1laCb TaKoW XXe, Kakown oHa bblna neT cTo Ha3aa. ManeoHToNI0raM No-NpeXxHeMy
NPUXOONTCA N3y4aTb FOPHbIE NOpoabl, B OyKBasibHOM CMbIC/1€ NOa13as N0 HUM, W
HepenkKo BPYYHYIO U3BJIEKATb CKPbITbIE B HUX MCKOMaeMble 0CTaTKN. Pa3biCKMBas 1
nobbiBasfA Takme oCTaTKK, HaM NPUXOANTCS Ha MeCTe NMPUHUMATb TakK MHOIO PEeLUEHUN,
4YTO 3TU NPOLLECCHI NO-MPEXXHEMY CJIOXKHO aBTOMaTU3MpOBaTb. KpoMe Toro, CMOTpeTb
B MOMCKaX UCKOMAeMbIX Ha 3KpaH MOHUTOpPA - 3aHATME AasIeKO He Takoe
yBJleKaTesIbHOEe, KaK CBOMMU pyKaMun obbiBaTb UX B Npupoae.

3aHSATME 3TO XUTPOE, MOTOMY YTO MECTOHAXOXAEHUS NCKOMAEMbIX AOBOJIbHO PeOKMU.
Y706bI LIAHCBI Ha ycnex 6bsI MaKCUMasibHbl, HAM HY>XHO, 4TOObl COLLUANCHL TPU
hakTopa. Mbl MLLEM Takue MecTa, rae 3aseraloT Nopoabl onpeaeneHHoro Bo3pacrta u
ornpeaeneHHoro Tuna, KOTopbie MOryT COAEepP>XXaTb NCKOMaeMble OCTAaTKN OPEBHUX



XXUBOTHbLIX, N FAe 3TN NOpOoAbl BbIXOAAT Ha MOBEPXHOCTb 3eMAN. ECTb 1 YeTBEepThIN
haKTop - Be3eHune. IDTO 4 NOKaXKy Ha npumepe.

3TOT NpUMeEp - OANH U3 Ba>KHENLLNX NepexoaHblX 3TarnoB B UCTOPUM XKN3HU Ha 3emie
- BbIXO[a MO3BOHOYHbLIX Ha Cylly. YeTblpe MunnmMapaa neT Ha3afg Bce Xusoe obutano
TOJIbKO B Boge. 3aTeM, okosio0 400 MUNNIMOHOB NIeT Ha3aj, XXUBble CyulecTBa Ha4anum
ocBauvBaTb cyuwy. [Insa )XU3HM B 3TUX OBYX cpefax TpebyeTcsa pa3Hoe. [na AbiXxaHus B
BoAe TpebyloTCa COBCEM He TakKue OpraHbl, Kak ANs AbIXaHMA Ha cywe. To xe
OTHOCUTCS K BblAENIEHNIO, MUTAHUIO U NepeaBMXeHnto. YTobbl BbINTK Ha CyLUY, XXWUBbIM
opraHm3mMam NnoHaaobmnocb paanKanabHO NEPECcTPOUTb CBOe Teno. paHnua mexay
BOAHOW U HAa3eMHOW Cpefon Ka>KeTCs Ha NepBbin B3rns4 NnoyYTn Henpeogonmmon. Ho
Hay4Hble baKTbl MO3BOMIAIOT YBUAETL 3Ty Nnpobnemy B gpyrom ceete. To, 4TO MOrno
MoKa3aTbCs HEBO3MOXXHbIM, CJIy4MSI0Cb Ha CaMOM ferne.

B Hawmx Nnonckax ropHbIX Mopoa onpeneneHHoOm 3MNoxXm Ham NomMoraeT O4HO
npuMeYdaTenbHoe 06CTOATENLCTBO. VICKOMaeMblie OCTaTKK B Nopoaax 3eMn
pacnpeneneHbl gaseko He caydanHblM obpa3om. MecTononoxeHne cogepxawimnx
Takue OCTaTKM Mopoa N XapakTep 3TUX OCTaTKOB - BCE 3TO MOAYNHAETCA CTPOrnm
npaBuaaM, N Mbl MOXXEM MUCMOJIb30BaTb 3TN NpaBua, NJaHUPYs CBOU 3KCNeaAnLun.
MeHSaBWMICA 3a Munanapabl net obnnk 3eMmnm oCcTaBua cneabl B BUAeE
nocnenoBaTe/IbHOCTU N3 MHOXKECTBA Pa3/IMYHbIX C/I0EB FOPHbIX Nopoa. JlIerko
nposepsieMoe paboyee NnpennonoxeHne, N3 KOTOPOro Mbl UICXOAMM, COCTOUT B TOM,
4YTO CJZION, PacnosIoXKeHHble Ban>Xe K NOBEPXHOCTU 3€MJIN, MOJIOXKE CJI0€EB,
3aneratowmnx rnybxe. ObbI4HO Tak 1 6bIBaeT B paioHax, rae caoun 3aneratoT POBHO,
obpa3ysa 4To-TO BpoAe cnoeHoro TopTa (Hanpumep, bonbLwon KaHbOH). HO ABM>XeHNS
3EeMHOW KOpPbl NPUBOAAT K MOSABAEHMIO Pa3/IOMOB, KOTOPbIE MEHSAIOT B3aUMHOE
pacrnosioXxeHne C/1I0eB, MHOrAa NepeBopaymBas UX Tak, 4To bonee gpeBHne
oka3blBatoTcAa Hag 6onee monoabiMun. K cHacTblo, ecnm pa3obpaTbCs, KAK UMEHHO
npowuen ToT UM MHOW pa3JsioM, HepeLKOo NepBOHaYasIbHYIO NocaefoBaTesIbHOCTb
CJI0EB MOXXHO BOCCTAHOBUTb.

3aKJIl04EHHbIE B 3TUX NOPOAaX NCKOMaeMble TakKXXe COOTBETCTBYIOT onpeneseHHON
rnocsie4oBaTesIbHOCTU. B HMXXHNX CNOSAX 3aXOPOHEHbI COBCEM He Te BMAbl UCKOMNAEMBbIX,
4YTO B BEPXHUX cnosax. Ecnm 6bl Mbl Morainm gobbiTb €eANHYI0 KOJTOHKY U3 FOPHbLIX Mopoa,
OTJ/IOXKEHHbIX 3a BCe 3Tanbl UICTOPUN 3eMan, nepen Hamm npencTtano 6bl HeobblvYanmHoe
pa3Hoobpa3ne NcKonaeMbliX OCTaTKOB. B CaMbIX HMXXHUX C/I0AX BUANMBIX
CBMAOETENbCTB CYyLWEeCTBOBaHMSA XN3HN Bb110 Obl HEMHOr 0. B 6os1ee BbICOKMX
Habnoganncb 6bl 0TNEYATKN CaMbiX Pa3HbIX XXMUBOTHbIX C MAFKMM TEJIOM - BPOAE
Meny3. Ewe Bbilwe 3aneranm 6bl Q0N C OCTaTKaMUN CKeNleTHbIX OPraHN3MOoB, Y



KOTOpPbIX BbIIM pa3nnYyHble NpUaaTKN N OpYyrne opraHbl - Hanpumep rnasa. Hag HUMm
ne>ann bl C/IoM C NepBbIMN MO3BOHOYHLIMN XUBOTHbLIMU. VI Tak aanee. Cnoun ¢
ApeBHENLWNMM NoabMK 3anerann 6l HAGMHOro Bbiwe. PazymeeTcs, e AMHON KOJIOHKN
N3 Mopon, OTJIOXKEHHbIX 3@ BCe 3Tanbl NCTOPUX 3eMIN, He CcyllecTByeT. B kaxgown
TOYKe 3eMHOI KOpbl 3as1IeratoT nopoabl, OTpaxkatowme N1ilb HEKOTOpPbIE,
CPaBHUTENbHO HeBONbLUME OTPE3KM BpeEMEHN. YTOObI Moy4YnTb 00LLYI0 KapTUHY, Mbl
COCTaBJIIEM 3TN OTPE3KM BMECTe, CpaBHMUBAsA N CaMM NOPOabl, 1 3aXOPOHEHHbIE B HMX
NCKOMaeMble OCTaTKN, Kak bbl cobnpas rmraHTCKMn nasn.

HeyanBnTenbHO, YTO B KOJIOHKE FOPHbIX MOPOA COAEPXXMUTCA Noc/ieoBaTes/IbHOCTb
NCKOMaeMbIX OpraHn3mMoB. MeHee 04€BUAHO, YTO HA OCHOBAHUWN CPaBHEHUS
NCKOMaeMbIX BUAOB C COBPEMEHHbLIMU Mbl MOXXEM [0BOJILHO TOYHO NpenyraabiBaTh,
KakK byayT BbIrsSiA4eTb OPraHn3Mbl, KOTOpPble Mbl OBHAPY>XXUM B TOM UJIN MHOM CJ0€.
HakonneHHble 3HaHMSA OalT HaM BO3MOXKHOCTb 3apaHee npeaBuaeTb, Kakne
nckonaemsble 6yayT oOHapy>XxeHbl B onpeaeneHHoOM cjioe ApeBHMX nopod. bonee Toro,
NnocnenoBaTe/IbHOCTb UCKOMAaeMbIX MOXKHO BO MHOIOM NpefCcKa3aTb, OCHOBbLIBASCh
JNLWb Ha CPABHEHUWN HAC CAMUX C XXMUBOTHLIMU U3 KAaKOro-HMbyab 300Mapka uamn
aKBapuyma.

Kak nporysika rno 300MapKy MOXXeT NMoMoYb HaM Y3HaTb, B KAKUX Nopogax UCKaTb
0co060 LeHHble NCKOMaeMble OCTaTKKU? B 300Mapke eCTb MHOMO XXMBbIX CyLLECTB, Mo-
pa3HOMY OT/INYAOLWMXCA APYr OT Apyra. Ho oTBneyemMcs oT nx pasnanymin: 4Tobsol
CMpPaBUTbCA C NOCTaBJ/IEHHOW 3a4a4yen, HaM HY>XKHO COCPefoTOUYNTbCA Ha UX CXOACTBE,
4TOObI BbIIBUTb MPpU3HaKu, obuwme ong MHOrMx BUAOB, U BblAENUTb FPynnbl XXKUBOTHbIX
CO CXOOHbIMW MPU3HaKaMun. Bcex XUBbIX CYyLLECTB MOXXHO pacnpenennTb No TakuM
rpynnam, 3aKJIlO4eHHbIM Of4Ha B APYron, Kak MaTpeLKu, TakK 4TO MeHbLUME rpynnbl
HaxoOsaTcs B cocTaBe bonbwux. Coenas 3TO, Mbl YBUOUM OAHO pyHAAMEHTaIbHOE
CBOWCTBO XKXVUBOW NPUPOablI.

Y BCex XMBOTHbIX B 300MapkKe UM akBapuyMme eCcTb rosioBa v napa rnas. Hasosem
TakuX XNBOTHbIX “BCceMN”. B npenenax aston rpynnbl byget nogrpyrnna XXMBOTHbIX C
rOJI0OBOM W Mapon rnas, y KOTOpPbIX €CTb YeTblpe KOHEYHOCTN. Ha3zoBeM Takunx
XKUBOTHbIX “BCE€MU C YeTblpbMsa KOHeYHoCcTAMKU". Tlognoarpynna 3TUX XXUBOTHbIX,
HaAdesIeHHbIX FOJI0BOW, rla3aMu U YeTbipbMSA KOHEYHOCTSaMU, byaeT BKAKOYATb
OpraHmM3Mbl C OrPOMHbIM MO3roM, XogslmMe Ha OBYX HOrax v pa3rosapueatoLime. 3Ta
nognoarpynna - Mbl, Ntogn. TakmMm cnocobom Mbl MOram 6bl, KOHEYHO, BbIAENNTb U
HaMHoro 6onblue rpynmn, HO Ja)ke 3Ta TPEXYPOBHEBAA CXeMa MMEET HEKOTOPYIO
npencKkasaTesibHY cuny.



Nckonaemble oCTaTKM, 3aKJIIO4YEHHbIE B TOPHbIX NopoAax, 0bbI4YHO COOTBETCTBYIOT
MMEHHO TaKoWu nocsiefoBaTeNIbHOCTU, U Mbl MOXXEM C ee MOMOLLbIO MJIaHUPOBaTb
HOBbIe MaJieOHTOoJIorn4Yeckne akcneanumn. Bocnonb3syemcs npuBeneHHbIM BbllLe
npumepomM. lNepsble NpegcTaBuTenn rpynnel “Bcex”, cywecrtsa C rosoBOMN 1 napou
rnas, BCTpe4valTcsa B uCKonaeMoM sunae B bonee rnybokux cnosix, 4em rnepsble 13
“BCex C 4eTblpbMS KOHEeYHOCTAMU”. ToBOps ToYHee, nepsble pbibbl (MONHOLEHHbIE
npeacTtaBuTenn “Bcex”) BCTpeYaroTCsa paHblle, YeM NepBble 3eMHOBOAHbIE
(NnpenctaBuTenn “Bcex C YeTblpbMSA KOHEYHOCTAMU”). O4EeBMOHO, 3TY CXEMY MOXXHO
yCOBEepLEeHCTBOBaTb, paccMaTpmMBas MHOMMX APYrUX XXUBOTHbLIX U MPU3HaKK, no
KOTOPbIM NX MOXHO 06beAVNHNTbL B rPpynnbl, @ TakXe oueHnBas abCoNtoTHbIN BO3pacT
rOPHbIX MOpOA.

CyLLI,ECTBa, KOTOPbIX Mbl BUOMM B 300MapKe, OTPpaXXatkoT nocsienoBatesibHOCTb
3aJieraHna NCKormnmaemMbiX OCTAaTKOB B TOPHbIX nMopoaax Hallewn NaaHeThbl.

AMEHHO 3TO Mbl U AenlaeM B CBOMX NabopaTopusix, UCNOJb3ys ThICAYN U ThiCAYU
NMPU3HAKOB U BUAOB XXUBOTHbIX. Mbl 06palllaeM BHUMaHWE Ha MenbYyanlune pasianyus
aHAaTOMUYECKMX YEPT, @ HEPEAKO TaKXXe M Ha KpynHble Kyckn OHK. daHHbIX
HAKOMJIEHO TaK MHOI0, Y4TO HaM 4YacTO HEOOXOANMbI MOLLHbIE KOMMbIOTEPLI, YTOOLI X
obpabaTbiBaTb U MoJly4aTb AJIMHHbIE NOC/EA0BATE/ILHOCTU FPYNM, 3aKYEHHbIX
ofHa B APYron. 3TOT NOAXOM JIEXKUT B OCHOBE BCel 61Monornum, noToMy YTo OH
NO3BOJISET HaM BbIABUIraTb FMMNOTE3bl O TOM, B KAKOM POLCTBE XUBblE CYLLECTBa
COCTOSIT ApYr C APYrom.

ickonaeMble 0CTaTKN, HAKOMJIEHHbIE 38 COTHU sieT cbopa, He TOJIbKO MOMOralT HaM
rPyNNUpoBaTh XXUBbIE OPraHNU3Mbl MO CTENEHN POACTBA. bnarogapsa KONNEKUUAM 3TUX
OCTaTKOB Yy HaC B pacrnops>XeHunn nmeetcsa obwmnpHaa bubnnorteka, nnm katanor,
pPa3HbIX NEPUOLOB NCTOPUN 3EMJIN N XKN3HU Ha HEN. Tenepb Mbl MOXKEM
NPUGNN3NTEsNIbHO OLLEeHUTb, KOrga Nnpoucxoanan BaKHenLwmne naMmeHeHuns. Bobl
NHTepecyeTecb NpoucxoxaeHnem miaekonutarwmx? ObpaTntecb K nopogam
BpeMeHW, Ha3blBAeMOro paHHe Me3030MCKON 3p0on. [eOXNMUYEeCKUN aHan3 roBopuT
HaM, 4TO 3TUM NopoAaM rae-To okoso 210 MMINMOHOB neT. IHTepecyeTech
npoucxoxaeHnem npumaTtos? ObpaTnuTecb K MENOBOMY Nepuoay, K nopoaam,
3ajieraloLLmm Bbile, BO3pacT KOTOpbIX nopsigka 80 MUAIMOHOB NeT.



MopsanoK 3aseraHnsa NCKOMaeMbiX OCTAaTKOB B FOPHbIX MOpoAax 3eM/in AaeT HaMm
boraTbin MaTepman AN N3y4eHUsa Hallen CBA3M CO BCEW OCTasibHOM XKU3HbIO. Ecnm 6bl
B NopoAax, KOTopbiM 0K0J10 600 MUAAMOHOB NET, Mbl HALLWJIN OCTAaTKN OPEBHENLLNX
Meny3, 3aseratoume no CoCeacTBy CO CKesleTOM CypKa, HaM NMpuLLIIoCh Obl
nepenncaTb HalwKn y4ebHNKN, MOTOMY 4YTO 3TO O03Ha4as0 Obl, HTO NepPBbLIN CYPOK
MOSIBMJICA B MaJIEOHTOJNIOrMYECKON NEeTOMNCU paHblue APEeBHENLUNX N3BECTHbIX
MAeKoNUTaLWmMX, penTuann n polb - ga>ke paHblUue NepBbiX YepBen. bonee Toro, 3To0T
OPEBHUIN CYypOK NokKa3an bbl HaM, 4YTO 3HaYUTENbHAs YaCTb TOrO, YTO, KakK HaM
Ka)KeTcCs, Mbl 3HaeM 06 nCcTopmm 3eMam N XXU3HN Ha HEWN, HE COOTBETCTBYET
nencteuTenbHocTn. OQHaKO, HECMOTPS Ha TO 4YTO Aoaun yxe bonble 150 net nwyT
NCKOMaeMble OCTaTKN OPEBHUX OPraHN3MOB Ha BCEX MaTepUKax N BO BCEX AOCTYMHbIX
C/I0X FOPHbIX MOPOA, HNYero nogobHOro 3ToMy CypKy HUKOrga He Haxoguau.

Tenepb BepHeMCSA K nNpobieMe NOUCKa POACTBEHHUKOB NePBbIX Pbib, KOTOPbIE BbILWLAN
Ha cywy. B Hawewn TpexypoBHEBON CXeMe 3TN CylecTBa A0/KHblI HAXOAUTbLCA rae-To
Mexxay “BceMmun” n “BcemMun C 4eTblpbMA KOHe4YHoCTAMU”. COOTHecCeM 3TO C TEM, 4YTO
HaM N3BECTHO O NOPHbIX NOpoAax, N NPUAEM K BbIBOAY, YTO reosiornyeckme AaHHble
YKa3blBalOT HaM Ha NpoMeXxyTok BpeMeHu oT 380 no 365 MUNIMOHOB sieT Ha3ag.
Bnanskune aToMy npomMexxyTky bosiee Mmosioable NopoLbl, KOTOPbIM 0K0J10 360
MWJIJIMOHOB J1IET, COAEepP>XaT NCKOMaeMble OCTAaTKU Pa3/INYHbIX XXUBOTHbIX, B KOTOPbIX
BCe Mbl y3Hann 66l ampnbuin (3eMHOBOAHbLIX) M penTuani (NpecMmbikatowmxcsa). Mos
kKosnera I>xeHHn Knak n3 Kembpmna)>Xckoro yHuBepcmTeTa U HEKOTopble gpyrue
NasieoOHTOJIOMNM HalWAW oCcTaTKM aMmpndbuin B N'peHnaHgnm B nopogax, KOTOPbIM OKOJ10
365 MunnnoHos netT. Nx wes, opraHbl CayXxa WU YeTbipe HOMrM AenatT UX HEMOXOXKUMMU
Ha pbl6. Ho B nopoaax BO3pacTOM OKOJ10 385 MUJIMOHOB JIET Mbl HAX0AUM OCTaTKMU
HacToAWMX pblb, KOTOPbLIE N MOXO0XW Ha PbIb. Y HUX BblNK NNAaBHUKK, FON0BA
KOHUYeCKOoN hOpMbl N Yewys, a wen He Bbi1o. Y4nTbiBas 3Tn 06CToATENbCTBA,
HeyaAMBUTEsIbHO, 4TO Mbl 0bpaTuin ocoboe BHMMaHMe Ha NOPoabl BO3PacTOM OKOJI0
375 MNUNNNOHOB n1eT, 4TOObl HAUTKU NepexogHble GopMbl Mexxay pblibamMm N Ha3eMHbIMU
MO3BOHOYHbIMU XXUBOTHbLIMU.

NTak, Mbl onpeaennamncb C MPOMeEXXyTKOM BPEMEHU, KOTOPbIN XOTUM UCCNenoBaThb, a
3HAYUT, U C TEMU CJIOAMU FE€0JSIONMHYECKON KOJIOHKMN, B KOTOPbIX HY>KHO UCKaTb. Tenepb
Halla 3af4a4a COCTOUT B TOM, 4TObObI HaTN NOPOAbl, CHOPMMPOBABLLUMECS MPU TaKKX
YCNOBUAX, YTO B HUX MOrYT 3aseraTb MCKOMaeMble OCTAaTKM XXMNBbIX OPraHN3MOB.
BynkaHn4yeckme nopodbl HaM B LLeJIOM He noaxoasaT. Hu ogHa n3secTHast HaM pbiba
XXNTb B /laBe He MoXXeT. [laxke ecnm 6bl Takaa pbiba cyuwiecTBoBasla, OCTaTKN ee
KOCTEeN He Bblaep>xaan bbl CTpalwHOro neperpesa, Heobxogmmoro gas GopMMpoBaHNSA
6a3anbTOB, PUOINTOB, FPAHUTOB U APYIrMX MarMaTUYeCKMX Nopon. Mbl MOXKEM Takxxe
oTOpOCUTL MeTaMopdUyYecKmne Nopoabl, TaKne Kak KpUCTasINYECKMA CNaHew u



MpaMop, NOTOMY YTO C Ha4asa cBoero obpasoBaHUsa OHW NpeTeprnenn nan
nepeHarpes, UM BO3AeNCTBME KpalHe BbICOKOro AaBsieHUs. Kakume 6bl nckonaeMble
OCTaTKW B HUX HW 3asierasan, OHW AaBHO Nponanu. iaeanbHO A1 3aXOPOHEHUS
OCTATKOB XKWUBbIX OPraHNU3MOB MOAXOAST OCafA04YHbIe MoOPOoAbl: U3BECTHSKN,
nec4YaHMKW, aneBpPOSINTbI U FTMHUCTbIE cNaHubl. N0 CpaBHEHNIO C BYJIKAHUYECKMUN U
MeTaMophUYeCKMMN NOPoaAaMM 3TN MOPOAbl BO3HUKIIM B MEHEE SKCTPEMAJIbHbIX
YyCNOBUSIX, B TOM YUC/Ie Ha OHE peK, 03ep U Mopen. B Takux cpenax moryT obutaTb
>XMBOTHbIE, N, YTO HE MEeHee BaXKHO, B HUX NPOMCXOOAT NPOLECChl 0CalKOHaKoMJaeHus,
B X04e KOTOpbIX 1 06pa3yloTcs ocafo4Hble Nopodbl, rae ¢ 60/bLLION BEPOATHOCTbIO
COXPaHSATCS NCKOMaeMble ocTaTKU. K mpumepy, B OKeaHe Uan B 03epe 13 ToLWN
BOJbl HA AHO NOCTOSIHHO OCeAaloT pasMyHbie YacTuubl. Co BpeMeHeM, No Mepe
HAKOMJIEHMS 3TUX YacTuUL, UX HAYMHAIOT CAABMBAThL HOBLIE, 6oslee BbICOKME CIIOMN.
MocTeneHHOe CcAaBMBAHNE B CONETAHUM C XUMUYECKUMN NpoLeccamu,
NPOUCXOASALMMM BHYTPU 3TUX MOPOJ B TEYEHNE OONT0Oro BPEMEHUN, AAEeT CKesleTam,
3aKJII0YEHHbLIM B TaKMUX NOpPoAax, HeMJoXne WaHCbl COXPaHUTbLCS B BUAE MCKOMAEMbIX
0CTaTKOB (hoccmnmsmpoBaTbcs). CxoOHble MPOLLECcChl MPOUCXOOAT B peKax 1 B UX
nonnHax. Obulee NpaBuio 34eCb TAaKOBO: YEM MellJIEHHEe peKa UK pyvyen, Tem
Nyylle COXPaHSTCA NCKOMAEMBbIe.

Y Ka)K[4oro nexxallero Ha 3emJsie KaMHS eCTb CBOSl UCTOPUSA - NCTOPUSA O MUpPe B Te
BpeMeHa, Kkorga cpopMmmpoBanacb nopoaa, U3 KOTOPOM 3TOT KaMeHb COCTOUT. BHyTpu
KaMH$ XpaHATCA cBefeHUs 0 OblIoM KaumaTe 1 06 yC/ioBUsX, 4aCcTo CUJSIbHO
OTJINYAKLWNXCA OT TeX, B KOTOPbIX OH HAX0AUTCA cerogHs. NMponacTb Mexay TemMun u
APYrMMU MOXKeT BbITb MOYTU HEMBIC/IUMO rNyboka. Bo3bMeM Takon UCKNYUTENIbHbIN
npuMep, Kak ropa 3sepecT, Y BepLUMNHbl KOTOPOW, Ha BbICOTE NOYTU AEBATHU
KWOMETPOB, 3aJieratoT nNopoabl, KOraa-To HaxogmMBLLUMECHA Ha AHe ApeBHero Mmops. Ha
CeBepHOW CTeHe, NpaKTUYeCKN B npenenax NpaMon BUANMOCTU CO 3HaAMEHUTON
CTyneHn Xvnnapu, MOXXHO HaWTU UCKONaeMble MOPCKME PakKoBUHbI. MOA0OHbLIN
KOHTPACT MeXAy HaCTOoALLNUM U MPOLLbIM eCTb U B ApKTUKe, rae Mol paboTaem.
31MMOIN MOpPO3bl 34eCb HepeaKo AOCTUraldT MUHYC COpOKa rpaaycos no Llenscuto.
OOHaKO B HEKOTOPbIX U3 FOPHbIX MOPOL B 3TUX KPasX 3aKJIl04eHbl OCTaTKM
opraHm3moB, 06UTaBLUMX B APEBHEN TPOMNYECKOWN AeNbTe, YEM-TO MOX0XKEN Ha
nenbTy AMa3oHKN. PacTeHuns u pbibbl, OCTAaTKN KOTOPbIX Mbl 3ieCb HaX04AuUM, MOTJIn
XXUTb TOJIbKO B TEMNJIOM U BJIaXKHOM KJinMaTe. HaxoOKW Ha OrpOMHbIX BbICOTax U Ha
KpanHem CeBepe ncKomnaembix BUAOB, MPUCNOCOB/IEHHbIX K XXU3HW B TenJe,
CBUAETEeNbCTBYIOT O TOM, KaK CUJIbHO MOXXeT MEeHATbCS Halla njiaHeTa: Ha Hen
BblpacTaloT U pa3pyLLalTCs ropbl, KIMMaT CTaHOBUTCA TO Tersiee, TO NpoxJagHee, a
KOHTUHEHTbI HenpecTaHHO ABMXXYTCA. [Nofly4eHHble Ha cerogHsa npencrtaBiieHns o
TOM, 32 KaKoe OrpoMHOe BpeMs NMPOoUCXo4nN 3TN Heobbl4anHble N3MEHEHUS,
NO3BOJIAIOT HAM NCMNOJIb30BaTb TAaKOro poJa CBeAeHUs, OpraHn3ys HOBble SKCNeanuumn



O OXOTbl 3a UCKOIMNMaeMbIMA.

NTak, ecnm Mbl XOTUM pa3obpaTbCA B MPOUCXOXKOEHUN HA3EMHbIX MO3BOHOYHbIX
XXNBOTHbIX, HAM Hago obpaTuTb ocoboe BHUMaHME Ha NOpPOabl, BO3PAacT KOTOPbIX
cocTasngeT npumMepHoO oT 375 no 380 MUIIMOHOB N1eT U KOTopble CHOPMNPOBAJINCL B
OKeaHax, 03epax nnun pekax. ICkio41umM U3 pacCMOTpeHUs BYyJIKAHNYEeCKue v
MeTamMopduyeckmne nopoabl, U Kpyr MecT, rae Mbl MOXKeM HafeAaTbCA HAaUTU TO, 4TO
nuwiem, euwte 6onblie Cy3nTcs.

Mbl npoaenann Noka NMb Y4acTb paboTbl, HeO6Xx04UMOWM ANSA NMNAAHUPOBAHUSA HOBOM
akcnegmumn. Ham He NogxoAAT oCafoYHblE NOPOAbl YKa3aHHOro Bo3pacTa,
3aneratwouwme rnyboko nog 3emnen nnuv rae-Hmbyab non NossiMu, TOProBbIMU
KOMMJIeKcaMn nnm ropogamMun. 3gecb HaMm Npuwaock 66l KonaTb BCaenyto. HeTpyaHo
npeacTaBuUTb, HACKO/IbKO MaJjla BEPOSATHOCTb yCrexa, ec/ii Mbl MPOCTO NMpMMeMCs
6ypuTb 3eMJ1t0 B NEPBOM MOMaBLUEMCS MeCTe B pacyeTe 0OHapyXUTb NCKOMAEMBbIE.
9TO NPUMEPHO KaK CTPENATb NO MULLEHW B MNOJIHON TEMHOTE.

Jlyylle BCero nckaTb UCKOMAEMbIe B TAaKUX MecTax, rae MOXXHO MHOIrMe KUJ1oMeTpbl
naoTn No obHa)keHHbIM rOPHbLIM MOPOAaM B MOUCKAX YYaCTKOB, U rae us-3a
BbIBETPUBAHUS Ha MOBEPXHOCTM 0KA3a/IMChb 3aKJIIOYEHHbIE B Fr€0JIOrMYeCcKMnX C/osixX
KOCTU. ickonaeMble 0CTaTKM KOCTEN HEPEOKO TBEPXKE, YEM OKpYy»Katollas ux nopoaa,
NO3TOMY X pa3pyLUeHne Nnog AeNCTBMEM 3P03UN MAET HECKOJIbKO MedJIeHHee 1 Ha
NMOBEPXHOCTW Nopoabl MPOCTYNAOT BbINYyKJ/ble 04epTaHUs 3TUX KocTen. Mas no
0OHa)KeHHOM Nopojie, Mbl MOXXEM HAaWTK Ha €e NMOBEePXHOCTW C/iefibl KOCTEN N HavyaTb
PACKOMKM B 3TOM MecCTE.

BOT Mbl M nony4mnu peuenTt HOBOW 3KCNeANULMNM 32 NCKOMNAEMbIMN: HY>KHO HaNTn
nopoAbl onpenesieHHoro Bo3pacTta, ornpenesneHHoro Tuna (ocago4vHble) v 3anerapowime
OTKPbITO, N MOXXHO BpaTbCsa 3a Aeno. [na 0XoTbl 3@ UCKONAeMbIMU UaeasibHbl PanioHbl,
roe Masio No4sbl, PaCTUTENIbHOCTU U C/Ief0B AeATesIbHOCTU YesioBeKa. [puHuMasn Bce
3TO BO BHMMaHWe, pa3Be yAUBUTENbHO, YTO 3HAYNTENbHAA YaCTb OTKPbITUN
coBepLuaeTcsa B NyCcTbIHAX? B nycTbiHe [0obu. B nycTbiHe Caxapa. B wtaTte KOTa. B
MOJIAPHBLIX NYCTbIHAX - HanpuMmep B [peHNaHanN.

Bce 3T0 3By4MT BMNOJIHE JIOFTNUYHO, HO He Byaem 3abbiBaTb 1 ewe 06 ogHOM hakTope -
Be3eHunu. o npaBae roBopsi, UMEHHO BE3eHWE NOMOI /10 Hallen rpynne BblnTK Ha
cnepn To camon pbibbl. Hawm nepsble Ba)KHble OTKPbITUS Bblnn coenaHbl He B
NycTbiHEe, @ Y 0604MHbI Aoporu B NeHcnbBaHUN, rae NOpoAbl OTHIOAb HE 3aseratmT
OTKpPbITO. /1 BA0O6ABOK HaM NPULLINIOCE UCKATb TaM JiNlb NOTOMY, 4TO Y Hac 6biS10



OOBOJIbHO MaJio geHer.

YT106bl OTNpaBnTbLCA B TpeHNnaHgnto nam B Caxapy, Hy>KHO AOBOJIbHO MHOIO A€Her 1
BpeMeHW. A Ha uccienoBaHns roe-HMbyab Henoganeky, HanNnpoTme, He TpebyeTcs
00/IbLUMX HAaY4YHbIX TPAHTOB, TOJILKO A€HbIN Ha BEeH3MH 1 NNaTHble aBToCTpaabl. N4
acnupaHTa uian MoJsIo4oro npenogasaTens Kosenxa 3TOT PaKToOp MOXKET UrpaTb
KJII04EBYIO pOJib. Korga s ycTpousics Ha CBOK nepsyto paboTy B dunagenbumn, MeHs
ocobeHHO nHTepecoBana rpynna ropHbiX NMOpPoA4, U3BecTHas noa cobmpaTenbHbIM
Ha3BaHMeM “neHcunbBaHCKaa popmauma Katckmnn”. 3Ty popMmaumio MUHTEHCUBHO
n3y4yatoT yxe b6osee 150 neT. Ee BO3pacCT XOpPOLLUO U3BECTEH, OH OXBaTbIBaeT MO34HUN
OEeBOHCKU Nepuof. KpoMme Toro, 3T nopoabl MpeKpacHoO NoAXoOAAT A8 Toro, 4Tobsbl
B HUX COXPaHWINCb APEBHENLINE HAa3EeMHbIE NO3BOHOYHbLIE N NX BanXxanwmne
POACTBEHHUKWU. YTOObI MOHATL NOYeMY, HaLOo NpeacTaBUTb cebe, Kak Bbirngaena
NeHCcnNbBaHUA B 4EBOHCKUA nepuog,. daBanTe BbIGpoCcuM 13 ronosbl 06pasbi
dunagenschun, NnuttTcbypra n Nappucbepra n npencTtaBuM 4YTO-TO Bpoae AeNbThl
AMa30HKW. B BOCTOYHOWM HYacTu WTaTa pacnofiaraaocb Haropbe. Heckonbko 60abLLINX
peK CTeKasinm C 3TOro Haropbs Ha 3anag 1 Bnaganan B obwmMpHoe Mope, KoTopoe
njaeckanocb TaMm, rge cenm4vac ctout MnTTCOYpPTr.

Ins Nnoncka NCKoMaeMbix Nyylle He NMpuayMaellb, €C/IN He CHMUTaTb TOro, YTO CeroaHs
NMeHCcnNbBaHUSA BCSA MOKPbITa HAaCENIEHHbIMWU MYHKTaMK, necamm n nonamm. ObHa>keHus
FOPHbIX MOPOA BCTPEYAOTCA B OCHOBHOM NNLLb TaM, rae paboTHMKN
NeHCMIbBAHCKOro AenapTaMeHTa TpaHCNopTa pewwnan nocTponTb bonbLine aoporu.
A nons cTpouTenbCTBa AOPOr OHM NCMOJIb3YIOT B3PbIBbl, U 3TW B3PbiBbl 0OHa>atoT
ropHble nopoabl. O6bIYHO 3TO He CaMble NoaxoasLne obHa)>KeHNs, HO 3a HEUMMEHUNEM
NYHWNX NPUXoaANTCA N0JIb30BaTbCA MMU. 3aHMMasACb HEQOPOroM HayKon, NonyYaellb
TO, 4TO MOXXelb cebe No3BONNTD.

Mo obo4ymHam gopor B NeHCUIbBaHUN Mbl UCKaIN TO, 4TO OCTa1I0Cb OT APEBHEN
0enbTbl PEKX, BO MHOMOM MOXOXXen Ha CeroHALWH0 AMa3oHKy. LUTaT MNeHcnnbBaHUA
(BHM3Y) 1 cxeMa ero Tonorpacgun B LeBOHe (BBEPXY).

ConyTcTBOBaJIO HaM 1 Be3eHMe Apyroro pona: B 1993 roay Ko MHe npuexan Tepq
Hdewnep, KOTOpbIN CTasa 3aHMMATbCA NANEOHTOJI0rMen nog MOMM PYKOBOLCTBOM. IDTO



COTPYOAHNYECTBO N3MEHWIIO XXNU3Hb Ka)K40ro U3 Hac. Y HaC COBCEM pa3Hble XapaKTepsl,
N MO3TOMY Mbl MPeKpacHoO AOMNOJIHAEM APYr APYra: MHEe HUKOrga He CUAUTCS Ha
MecTe, N 9 BCe BpeMs AyMato 0 ToM, rae Mmbl bygem nckaTb ganblle, a Ten Tepnenns v
3HaeT, Korga HYy>KHO OCTAaHOBUTbLCA N KOMNaTb, 4TOObI HE MPONYCTUTb 30JI0TYIO XUJY.
Mbl ¢ TeooM HavYanu nccnenoBaTb AEBOHCKME nopoabl B [leHCubBaHUM B Hagexnae
HaWTW HOBble MaTepunasibl O MPOUCXOXKAEHNN KOHEYHOCTEN HA3EMHbIX MO3BOHOYHbIX.
Had4anm Mbl C TOro, 4To OTNPaBASAJINCL HA MALUMHE YYTb JIN HE BO BCAKOE MEeCTO Ha
BOCTOKE WTaTa, rae npoBoAnsach BbleMKa rpyHTa nog gopory. K HemManomy Halwlemy
yOWUBIEHUIO, BCKOpEe Nocjlie TOro, Kak Mbl Ha4anan CBOU nccnenoBaHus, Ted Hawen
BEJIMKOJIEMHYIO UCKOMaeMyto ionaTKy. Mbl Ha3Banu ee obnapgatens Hynerpeton
(XanHepneToH), 4TO NepeBOAUTCS C FPeYeCcKOro Kak “mManeHbkoe rnoJsisatuiee Ha
bptoxe XMBOTHOe N3 XanHepa”. XanHep (Hyner) - 3To Ha3BaHMe banxxanwero
ropogka. Hynerpeton nmen o4eHb MOLLHYIO JIONATKY, N3 Yero MOXXHO 3aKJII04UTb, 4TO
y 9TOro CyLlecTBa, ckopee Bcero, 6bisIn CUsibHble KOHEYHOCTU. K CoOXXasleHUto, HaM Tak
N He yOanoCb HAWTWU NOJIHbLIA CKENET 3TOro XXMBOTHOro. KonmyecTBo obHakeHun,
KOTOpble HaM y[asiocb uccrenosaTb, 6b1710 orpaHn4yeHo. Yem orpaHnyeHo? Beol
yraganu: pacTUTesNIbHOCTbO, LOMAaMN N TOProBbIMU KOMMJIEKCAMMU.

Mocne oTKPbITUA XaHEPNETOHa U HEKOTOPbLIX APYrnX NCKOMAeMbIX N3 3TUX MOpoa
HaM Cc TegoM He Tepnenochb B3ATbCS 3a NMOPOAbl, KOTOpbie Bbinn Obl Ny4vuwe oO6Ha>KeHHb!.
Ecnn 6bl Mbl NOCTPOMIN BCHO CBOKO HAaYy4YHYIO AEATENbHOCTb Ha A06bIBAHNM XaNKNxX
hparMeHTOB, Mbl CMOrIn 66l paboTaTb Haf OYeHb OrpaHUYeHHbIM Habopom npobnem.
Mo3TOMY Mbl peWnInN AEeNCTBOBATb “Mo y4ebHUKY” - CKaTb XOPOLIO 06Ha)KeHHble
MopoAbl HY>KHOrO HaM BO3pacTa M TuUMa B NYyCTbIHAX. I HAOQo cKa3aTb, Mbl HUKOraa 6bl
He caeflann Ba)XHENLWero OTKPbITUSA B CBOEN XXN3HU, ecnn Bbl He y4ebHMK N0 OCHOBaM
reosiornu.

MoHa4vany Mbl cobupanncb NoexaTb B aKCNegnunto Ha Anacky nnm B KKDKOH, BO MHOIFOM
NOTOMY, YTO B MHTEpecCyloLen Hac 061acTn TaM y>xe Bbin caenaHbl OTKPbITUS
ApYruMin rpynnamMimn NaaeoHTOosIOroB. B nTore y Hac pa3ropesics Criop 0 HEKOTOpPbIX
330TepUYecKnX reoslorn4ecknx 3HaHUaX, 1 B Nblaly Cnopa oAuH U3 Hac B3s1 CO CToNA
TOT CHACT/MUBLIN y4eOHMK reosiormn. NMponucTtoiBas ero, 4Tobbl y3HaTb, KTO M3 Hac
npaBs, Mbl HATKHYJIUCb Ha OAHY KapTy - 1 NpsiMo ocTonbeHenn. Ha Hel 6bIJ1I0 HaHEeCEeHO
BCE, 4TO Mbl UCKAN.

Mbl TYT Xe nepecTtasim CNoOpUTb U CTasIM 3aHOBO MJIAHNPOBATbL CBOKD 3KCNeaunLmIo.

Mcxonos n3s nsBeCcTHbIX Ha TOT MOMEHT Haxo4oK, cAeslaHHbIX B HEMHOIO MeHee
OpeBHNX nopoagax, Mbl CHUTaJIN, HTO Hally OXOTY Jiy4Hlle BCEero Ha4aTb B OTJIOXKEHNAX



ApeBHUX pek. Ha kapTe B y4ebHuke 6b1sin nokasaHbl Tpyn 061acTtn 3aneraHuns
AEBOHCKUX MPEeCHOBOAHbLIX OTJ/IOXKEHUN, KaXKA40€e U3 KOTOPbIX COOTBETCTBOBAJIO
cucTemMe pedHblx genbT. MepBas obnacTb - BOCcTo4HOe nobepexbe ['peHnaHgnu.
30ecb )xeHHU KN3K Hallia cBOe UCKOoMaeMoe - O4YeHb ApeBHee CyLeCcTBO C
YeTbIPbMA KOHEYHOCTAMU, OOHO N3 APEBHENLINX N3BECTHbIX Ha3€MHbIX MO3BOHOYHbIX
(nnn TeTpanoA, TO eCTb YeTBEPOHOrnx). Bropas - BocTo4yHoe nobepexxbe CeBepHOMN
AmMepuKkn, rae Mol yxe pabotanu n Hawam nonaTky xanHepneToHa. Ho 6bina ewwe n
TpeTbsa 06nacTb, obWwmpHaa TeppnuTopus, NPOTAHYBLUAACS C BOCTOKa Ha 3anag rno
apKTU4YeCKMM ocTpoBaM KaHanbl. B ApKTuKe HeT aepeBbeB, Mycopa U ropogoB. ITO
[aeT XopoLune LWaHCbl Ha TO, YTO NOPOAbl HY>XXHOIro HaMm Bo3pacTa byayT oOHa)KeHbl
Ha 6osiblion Naowagn.

ObHa)keHns B KaHaOCKon ApKTuKe Bblsin y>Ke XOpOoLIO U3BECTHbI, 0COBEeHHOo
KaHaACKUM reosioraM n naneoboTaHMKaM, KOTOpPbIE K TOMY XK€ 3aKapTUPOBaInN 3T
obHa)keHuns. bonee Toro, WTOH DMOpPU, pyKOBOOUTENb HECKONBKNX Fpynmn,
BbINOJIHNBLLUNX 3HAYNTEJIbHYIO YaCTb 3TOW paboThkl, N1can, 4TO MO MHOIUM
reosIorm4eCcKUM xapakTepucTuKamM KaHaackme 4eBOHCKME NMopoabl HAYEM He
OT/INYAIOTCA OT Nopoa, 3aseratowmnx B NeHcnnbBaHMn. Mbel ¢ TegoM rotosbl 6bi1n
cobupaTb PIOK3aKKN B TY XXe MUHYTY, KakK NpoYnTanm 3Ty ppasy. YPOKU, BblyHEHHbIE Ha
noporax NeHcunbBaHUKM, BNOJIHE MO NpUrognTbcs HaMm Ha KpanHem Cesepe
KaHagbl.

NMpMeYyaTenbHO, 4YTO KaHaACKMe OeBOHCKMEe NMopoabl fa)Ke CcTaplue, 4eM nopoabl
peHnaHanm n NeHcnnbBaHUK. Tak 4TO 3Ta 0bs1laCcTb NOAXOAWIA HAaM MO BCEM TPEM
KpUTepusam: Bo3pacT nopoa, UX Tun n nx obHa>keHHOCTb. A elle, 4To 66110 1 BOBCE
3aMeyaTesibHO, 3Ta TeppuTopua He bbisla nccnenoBaHa NaaeoHTOI0raMu-
“No3BOHOYHMKaMKN” (cneunannucTaMmm no NO3BOHOYHLIM XXMBOTHbLIM), @ MOTOMY U He
pa3BefaHa Ha npegMeT UCKoMaeMblX.

Hawwn HoBble 3ag4a4n CUIBHO OTAIMYaNCh OT TEX, YTO CTOAIN Nepen HaMu B
MNeHcunbBaHUN. PaboTas y aBToCcTpand B NeHCUIbBaHUN, Mbl PUCKOBaIN NOrMBHYTh
noa KoJsieCaMu rpy30BUKOB, KOTOPbIE MPOHOCUINCL MUMO, MOKa Mbl MCKaN CBOUX
NCKoMaeMbiX. B ApKTuKe Mbl puckoBain 6bITb CbeaeHHbIMU BenbiMn MeaBensimu,
N3pacxonoBaThb 3anachbl NN UKW OKa3aTbCA OTPE3aHHbIMU OT JIIOAEN MN3-3a MNJIOXON
noroabl. Tam y Hac 6onblie He byaeT BO3MOXXHOCTU HabpaTb ¢ cobon byTepbpoaos u
exaTb Ha MallMHe 3a UCKonaembiMn. Tenepb HaM NPUAETCA TPAaTUTb HE MEeHbLUE
BOCbMW AHEN Ha NJIaHUPOBaHWE KaXkaoro AHSA paboTbl B Noae, MOTOMY HYTO A0 HY>XHbIX
HaM MopoAa Ternepb MOXXHO A0BpaTbCs TONLKO MO BO3AYyXY, a bamkanwasn 6a3a
cHab)xeHunsa HaxoauTcsa B 400 knnomeTpax. Mbl MOXXeM NpmnBe3TK C cobon NnLb



HeobxoamMoe KoM4ecTBO efibl 1 0bopynoBaHUA MOC HebosbLIOoN
HEeNPUKOCHOBEHHbIN 3anac. U, 4To ewe 6osnee BaXXHO, CTPOrme orpaHUYeHns Ha Bec
camMonieTa rno3eosAT HaM 3abpaTb ¢ cobon NMWb Manyo 000 0OHaPY>KEHHbIX Ha
MecTe nckonaemsolix. NpnbaBbTe K 3TUM OrpaHNYEHUSAM TOT KPaTKUA NPOMEXYTOK
BPEMEHU, B T€4EHMNEe KOTOPOro Mbl MOrin HOpMaJibHO paboTaTb KaXkabiv rof B
yCcnoBuax ApKTUKK, 1 Bbl ybegnTechb, 4TO HaM NPeacTOoAIN COBEPLLUEHHO HOBbIE U
BeCbMa obecKkypakmBawLime TpyaHOCTN.

KapTa, C KoOTopou BCe N HaYanocb. Ha 3Tonn kKapTe CeBepHON AMEPUKK MOKa3aHO Kak
pa3 To, 4TO Mbl UCKaNN. Pa3IM4HON LWUTPUXOBKON 0603HA4YeHbI MOPOAbl 4EBOHCKOIO
nepuoaa, Kak MOpPCKmMe, Tak N MPecHOBOAHbIE.

CTpenku yKasblBatloT Tpu obnacTu, KOTopble KOrga-To Obisin pe4yHbiMU gefibTaMu.
Bocnpoun3BeneHo ¢ usmeHeHmnamMmu no puc. 13.1 n3 kHuru: R.H. Dott and R.L. Batten,
Evolution of the Earth (New York: McGraw-Hill, 1988).

NybnukyeTcs ¢ pa3peweHns ndgatenbctea McGraw-Hill.

34ecb B Aes10 BCTYNUA MO BbIBLLUMIA Hay4YHbIN pyKoBoAUTENb U3 [apBapaa, 4OKTOpP
Os3punw yKeHKNHC-Mnaawmnin. OH MHOMo SieT BO3riaBnaa akcrneamuum B 'peHnaHanoo
n obnagan onbIToM, He06XOAMMBIM 15 OCYLLECTB/IEHNSA HaLWEero pMckoBaHHOro
npeanpuatusa. M BOT BCA Hala KoMaHaa B cbope. lNMpeacrtasurtenun Tpex
aKaeMmnyecknx nokoneHum - Tea, mon 6bIBLLUNIA CTyAeHT, ®apuwl, Mo BbiBLLNIA
pyKoBOOUTENb, U A - COBMpanncb OTNPaBUTLCA B APKTUKY, 4TOObI MOMbITaTbCA HANTN
NCKoMaeMble cBuaeTeNbCcTBa Nnepexona oT pbld K HA3EMHbIM XXNBOTHbIM.

MpakKTN4YeCcKoro pykoBOACTBA MO 3aHATUIO NaJlIeoHToN0ornen B ApKTUKE He
cywecTtByeT. CHapsiXKasiCb B 3KCNeAuLMo, Mbl MonaraJnuck Ha COBEThI Apy3en n
Konner. Mbl Tak>Xe YATaAM KHUTU, KOTopble b y6exxaanm Hac B TOM, 4TO
pewnTesnbHO HAYTO He MOMOXKET HaM NOAroTOBUTbLCSA K HENOCPEACTBEHHOMY OMbITY
Takon paboTbl. HUkKorga nogobHble BeLWM HE OLLYLLLa0TCA CTOJIb XKe OCTPO, Kak Korga
BaC BMNepBble BbICaXXNBAKT C BEPTO/IETA B KAKOM-HNOYAb Borom 3abbiToM yroske
ApkTuKN. MepBas MbIC/b, KOTOPas TYT XKe NMPUXoANT Ha yM, - benble Mmeasean.
HecuyeTHoe 4ncno pa3 a 0603peBan OKPECTHOCTM B MOUCKaX ABMXKYLLUNXCA 6enbix



NATHbIWeEK. Ecnn Bce Bpems 06 3TOM AyMaTb, MOXXHO 4TO-HMbYOb 1 yBUAETHL. B
nepByto Heagento Hawen paboTbl B ADKTUKE OOUH U3 YJIEHOB HalLen rpynnbl 3aMeTu
OQHO TaKoe MATHbLIWKO. Mo Bnay 31o 6bin 6enbin MegBenb Ha PacCTOAHUM rae-To B
nonkuaomeTpa. Mbl, Kak repon NOJINLENCKON KOMeann, B CyMaToXe CTaim XxBaTaTbCA
3a OpyXXMe, CUrHajibHble pakeTbl N CBUCTKK, NOKa He pa3rngaaenu, 4To Haw Measenb
Obls1 Ha caMoM gene 6esibiM NoASPHBLIM 3alLeM MeTpax B LUeCTUOEeCcATM OT Hac. B
ApKTunKe HeT 4OMOB N AepeBbeB, 4TOObI NMPaBUIbHO OLEHUTb PACCTOSHNE, N 3PEHNE
Nerko Hac obmaHbIBaeT.

ApKTuKa - 601bWON N NYCTbIHHBLIA Kpan. OBHa)KeHNs HY>XHbIX HaM Nopo4
MPOCTUPATCA 34eCb Ha PacCTOAHME OKOJIO MOJIyTOpaA ThICAY KNJIOMETPOoB. A
NCKOMaeMble XXWUBOTHbIE, KOTOPbIX Mbl UCKanun, Bbian 4ANMHOW nopsagka MeTpa C
HebonbwKnM. HaM Hago 6bI10 Kak-TO HAWTK Ha 3TUX NPOCTOpPax HeBObLIOWN y4aCToOK
rnopoabl, CoAep>XXalnm Hy>KHoe HaM nckornaemoe. Cpean peueH3eHToB 3asBOK Ha
rpaHTbl NonagarTca aan coseplleHHo becnowanHble. OHM BCerga ykasbliBaloT B
CBOMX peueH3nsaX Ha AaHHoe 3aTpyaHeHume. Jlyduwe Bcex 06 3TOM Hanncan peueH3eHT
O4HOW 13 NepBbiX 3as89BOK P3puLla Ha nccnenoBaHusa B ApkTuke. Kak 6b1s10 CKasaHo B
ero peueHsnmn (0oKeH 3aMeTUTb, He ocobeHHO fobpoXKenaTeNbHOWN), LWAHCLI HANTU B
ApPKTUKE HOBbIX NCKOMaeMbIX “eLle MeHblle, YeM HaWTW NPEeCc/IOBYTYO UIFOJIKY B CTOre
ceHa".

Ham noHanobunock YeTbipe 3KCneamumMmn Ha ocTpoB IcMuMp 1 bosee wecTn neT
nccnenoBaHuin, 4Tobbl HANTU Hally UFOJIKY. 9TO K BOMPOCY O BE3EHUMN.

Haw narepb (BBEpPXY) KaXKeTCHA KpOLLEeYHbIM Ha (DOHE OKpYy>Katoulero naHawadgrta. Mon
NneTHUn oM (BHU3Y) - Hebosbwasa nanatka, 0bbIYHO 06710)KeHHasa KaMHAMN, YTOObI
3alLMTUTb €e OT BETPOB, KOTOPbIE MOryT AYTb 34eCb CO CKOPOCTbio Bosiblue ABagLaTH
MeTpoOB B CeKyHAy. POTO aBTOpAa.

CTapaschb YYUTbCS Ha CBOUX OLWIMOKAX, Mbl HALLX TO, YTO UCKaJN, NOC/e MHOMMNX
NonbITOK U Heynay. BHavane, B nonesoi ce3oH 1999 roga, Mbl fo0b6bIBaIM UCKOMNaeMbIX



[aJsieko Ha 3anaje KaHagckon ApPKTUKK, Ha ocTpose Mensuan. Torga Mol eule He
3HaJIM 3TOro, HO HacC BbiCaauaN Ha OHe ApeBHEro okeaHa. B nopogax 6b110 NoaHO
NCKOMaeMbIX, U Mbl HaLLIN B HEM OCTATKN MHOXXECTBa pa3HbiX pblb. bepa 6bisia B TOM,
4YTO BCE OHM OblN, NO-BUONMOMY, rNyDOOKOBOLAHbIE, COBCEM HE Takue, KakK HYy>XXHble
HaM obuTaTenn pevyHblX NN 03EPHbIX MEJIKOBOAUN, OT KOTOPbIX MPOM30LLIN
Ha3eMHble NO3BOHO4YHbIE. [10/1b3yACh AaHHbLIMWN FreosIorM4eCcKoro aHaams3a,
npoBeaeHHoro 3wTtoHoM dm6pun, B 2000 rogy Mbl pelunnn nepeHecTn Hawy
3KCNeguumnio K BOCTOKY, Ha OCTPOB DJICMUP, MOTOMY YTO TaM Mbl OXXMAanan HanTun
nopoabl, obpa3oBaBLUMECS N3 OTJIOXKEHUN OPEBHUX peK. BCKOpe Mbl Ha4yanm HaxoauTb
TaM COXpaHMUBLLUMECH B MUCKONAaeMOM BMAE KYCOYKN pblObUX KOCTEN pa3MepoM C
yeTBepTak[l - AnameTp MOHETbI B HeTBEPTb A0JJ1apa - 0KOJo 2,5 cM. - MNpumen.
nepes.].

HacToswmin npopbiB Npon3owen nog KoHew, nonesoro cesoHa 2000 roga. bbino 310
npsAMo nepen y>XMHOM, roe-To 3a Hefesto 40 TOro, Kak Hac AO/HKHbI bbinn 3abunpaTb
018 Bo3BpaLweHnsa goMmon. OTpag y)Ke BepHyJiCcsa B narepb, N Mbl 3aHUMAaINCh
06bl4HBIMU BeYepHUMU genamu: pasbupann cobpaHHble 3a AeHb MaTepuasbl, genanmn
rnosieBble 3aMEeTKN N Y)Ke Ha4YMHaIM OpraHmM30oBbIBaTb Y)XUH. [I)xencoH [layHC, Toraa
CTYOEHT KoJIslegxa, YBJI€4eHHbIN MasieOHTONI0rMen, B Jlarepb BOBPEMS HE BEPHYJICA.
9710 6bI21 NOBOA A5 TPEBOrM, MOTOMY HYTO O6bIYHO Mbl HE XOAMM MOOONHOYKE, @ €C/IN U
pacxoouMmcs, TO YHeTKO OOroBapmMBaeMcs 0 TOM, Korga v rae KaXkablh CHoBa AacT o
cebe 3HaTb. Henb3sa nonaratbCsa Ha Cly4an B MecTax, rae XmsyT benbie megsean v
HEOXXNOAaHHO MOXXeT HakaTuTb byps. MoMHNTCA, A cuaen B raBHOW NasaTke BMecTe
CO BCEMMU, N C Ka>KO0n MMHYTOW Halla TpeBora 3a [)kencoHa HapacTana. Korga mbl
y>Xe HaYvasan NJaHMpoBaTb NOUCKOBbIE PaboThl, A yCabllwasn 3ByK pacCTeruBaemMom
MOJIHUW Ha BXO4e B NanaTky. [epBbIM, 4TO 5 yBuaen, bbina ronosa [>xencoHa. Koraa
OH Becb 3abpancs BHYTpPb, Mbl Cpa3y MOHAAN, 4TO Aeno 6biio He B benbix MeaBeasx:
py>XXbe MNo-npexHeMmy BUCesio y Hero 3a rnsie4yomMm. Ham ctano ACHo, no4yemy oH
3ajepXxancs: TPACYLWMMUCA pyKaMy OH CTasl [OCTaBaTb rOPCTb 3@ FOPCTbIO
NCKOoMaeMble KOCTU, KOTOPbIMU BbiI HabUTbl BCE KapMaHbl €ro oexXAbl - KYpTKU,
Optok, pyballiky, - a TakXe ero MaJsleHbKNM pok3ak. [lymato, oH Hanmxan 6bl X n B
HOCKW, 1 B 60TMHKKM, ecnm Bbl CMOr B TakoM Buae nobpatbca 0o nareps. Bce atn
HebonbLne KocTn bblin cobpaHbl UM Ha NOBEPXHOCTU HEGOLLIOIO y4acTKa NMopoAabl
pa3MepoM C MeCTO AJ1 NAaPKOBKW MAJIOJINTPaXKKW, Ha PacCTOAHUW rMosayTopa
KWJIOMETPOB OT fareps. Y>XMH MOr No40XAaThb.

B ApKTuKe NeToM Kpyrible CyTKWU CBETJI0, MO3TOMY HaM He4vero 6b110 6ecnokonTbCs 0
HaACTYNNEHNN TEMHOTbI. Mbl MPUXBAaTUAN C COBON HECKOJIbKO MJINTOK LUOKO1aaa w
OTNpPaBUINCb Ha MECTO, KOTopoe Hawen [)xencoH. Pacnonaranocb OHO Ha CKJIOHEe
X0JIMa MeXAy ABYMSl MPEKPACHbIMU PEYHbIMU O0IMHAMUN U, KaK 1 TOBOPWU [>KENCOH,



OblJ10 KaK KOBPOM MOKPbITO MCKOMNAEMbIMUN PbIObUMN KOCTAMU. Mbl MPOBESIN HECKOJIbKO
YacoB 3a cbopoM hparMeHTOB 3TUX KOCTEeN, hoTorpacdpupoBaHmnem n obcyxaeHmem
AanbHEeNWnX nNaaHoB. 3To MecTo 061aaano BCEMUN HYXKHbIMN HaM CBOWCTBaMu. Ha
cnenyowmn geHb Mbl BEPHYJINCL Tyda C HOBOW 3afa4en - HAUTU TOT KOHKPETHbIN
CJI01 NOpOAbl, B KOTOPOM 3asierajm 3TN KOCTW.

BoT roe mbl paboTaeM: 10XKHasa 4aCTb OCTPOBa D/CMUp, Tepputopus HyHasyT
(KaHapga), nonTopbl ThICAYN KUJIOMETPOB K Oy OT CEBEPHOr0 MoJitoca.

CaMoe CJ10)KHO€e 3aKJ1104a/10Cb B TOM, 4TOObl YCTAaHOBUTb UCTOYHUK COBpPaHHbIX
I>xenncoHoM 06/10MKOB. TOJIbKO TaK Mbl MOF/IM HAAEATbCA HANTK LenbI ckeneT. Ho ¢
ycnosusimm KpanHero Cesepa npocto 6efa: Kakayto 3umMy TeMmrnepaTypbl 4OCTUratoT
MUHYC COpoKa no Llenbcuto. JIeToM, Korjia CoJIHLLE BOBCE HE OMYCKaeTCs 3a FOPU30HT,
TeMnepaTypa NoaHMMaeTcs noyTn ao natc 10. Takme UUKAbl 3aMep3aHuns 1
OTTauBaHUS NPUBOAAT K TOMY, YTO OOHa)KEeHHbIE FOPHbIE MOPOAbl U 3aKJIIOYEHHbIE B
HMX UCKOMaeMble OCTAaTKW pacTPecKmMBaroTCsA. Ka)kaylo 3MMY OHU OXJ1a)K4atoTCs U
CKUMAIOTCS, KaXK40€e JIeTO - HarpeBaloTCs U PacLUNPSAOTCA. 3a ThICAYN NTeT TaKux
pacCLINPEHNN N CKaTUIA UCKoMaeMble B MOpoae Y NOBEPXHOCTM pacrnagatoTcs Ha
dparmeHTbl. CTONKHYBLUUCH C BanswowWmMMncs B becnopsigke Ha CKJIoHe XosiMa
06J710MKaMu, Mbl HE MOTJIN C XO4Y CKa3aTb, KAKOWN MMEHHO CJI0 MOCY)XXN UX
NCTOYHMKOM. HeCcKosibKo AHel nogpsia Mbl NbITasIMCh OTCAEANTb NYTb 3TUX 06JIOMKOB,
Konaau npobHble Wypdbl, NOJb30BaINCh HALLMMUN FE€0NI0rNYECKUMN MOSIOTKAMK, KaK
N1030X0ALbl 10301, 4TO6bl pa306paThbCs B TOM, U3 KaKOW >XKe YaCTu CKJIoHa
NPOUCXOANIN 3TN KOCTU. Yepe3 YyeTbipe AHSA Mbl HAKOHEL, HalLIW 3TOT CJI0OA U B UTore
0B6HapPY>XXNM MHOXXECTBO CKEJIETOB MCKoMNaeMbixX pbib, Hepeako NeXxalinux oaunH Ha
npyrom. [1ea crnenyowmx neta 6ol BO MHOrOM MOCBALLEHbI TOMY, YTOObI N3BNEYb
3TUN CKeNeTbl U3 Nopoabl.

N BHOBb Heyfa4va: BCce 0bHapy>XeHHble HaMu pPbibbl OTHOCUINCHL K XOPOLLUO U3BECTHbIM
BMAam, cobpaHHbIM B MecTax, rge 3aneratoT 6/1M3KMe No Bo3pacTy NMopoabl, B
BocTo4Hon EBpone. A Kpome Toro, 3Tu pbibbl 6bIM 4OBOSIBHO AaNeKuMun
POACTBEHHUKAMMN Ha3eMHbIX NO3BOHOYHbLIX. B 2004 rogy Mbl pewinnu caenaTb ewe
OOHY MonbITKY. MosioXXeHne y Hac bbIN0 - K NaH, Uan nponan. Pacxogbl Ha HaLW
apKTMYeCKMe N3blCKaHUA OblsIn HENOMEPHO BbICOKU, N eCcan Bbl HAM He yaan0Cb HANTK
HMYero NpuMeYvyaTeslbHOro, OT AaJibHENLWMNX MONCKOB NPULLIOCH Obl OTKa3aTbCA.



Bce nameHunoch 3a 4yeTbipe oHA B Havase niona 2004 roga. {1 nepesopaymBal KaMHU
Ha OHe Kapbepa, rae Npuxoanaochb valle KosoThb sieq, 4em nopony. B ogHoMm mecTe,
NPoJIOMUB Nef, 1 YBUAeN KapTUHY, KOTOPOM HUKOr4a He 3abyay: y4aCcToK, MOKPbITbIN
yeluyemn, He MOXO0XKeN HU Ha YTO U3 TOro, 4TO Mbl 4O CUX MOP HAaXo4WAN B 3TOM
Kapbepe. o coceacTBy C 3TUM Y4aCTKOM S 3aMeTWJ1 BbINYKJ/I0CTb, TOXKE NOKPbLITYO
nbaoM. OHa HanoMmHasna 4eatCTu. Ho 3T YentoCTn He BbIIM NOXOXKM Ha YesTtoCTU HU
OOHOM 13 BUAEHHbIX MHOM pbl6. NoX0XKe, 4TO rosioBa, KOTOpas Hecsia 3TN YeNCTH,
Obla1a NI0CKON.

Ha cnepywowmnn aeHb mon konnera Ctme Nentcmn nepeBopaymBas KaMHN B BEPXHEN
4aCTW TOro e Kapbepa. 13 o4gHOro n3BIe4EHHOro MM KaMHS Ha HEro yCcTaBuioCh
pbIJI0 NCKOMaemon pblbbl. Kak 1y pblbbl, 0bHapy>XeHHOW MHOIO Ha OHEe Kapbepa, Y Hee
Oblna NNoCKasa rosoBa. Takoro Mbl PpaHbLLe He Haxoaunu, n 3To 610 Ba>kHO. Ho ewe
Ba>kHee Obls10 To, 4TO Haxogka CTuBa, B oT/In4mMe oT Mmoen, bbisla MHOoroobelaloLwen.
Nepen HaMmu BbIN NepegHNIA KOHEL Tena, a 3Ha4YnT, ec/im NoBe3eT, OCTaJIbHOW CKeneT
MOXKET ObITb 3aKJ/It04eH B rybuHe KaMeHHOoro ckjioHa. OctaTok neta CTuB npoBen 3a
nocTerneHHbIM U3BneYeHnem parMeHToB Nopoabl, YTOObI Mbl MO MPUBE3TU
NCKOMaeMblli ckeneTt B nabopaToputo n o4UCTUTbL ero. bnarogapsa MacTepcTBy, C
KOTOpbIM CTUB BbINONHUA 3Ty paboTy, 6611 A06bIT OAMH N3 NYYLWNX N3BECTHbIX
06pa3u0oB UCKOMAEMbIX, OTPaXKaloLWMX BbIX0 MO3BOHOYHbIX Ha CyLLY.

MpoLecc NoMcka MCKOMaeMbIX HAaYMHAETCS C MOCTENeHHOro U3BJe4YeHUs pparMeHToB
nopofAbl. Ha 3Tux poTorpadmsx nokasaHbl 3Tanbl U3BJIEYEHUSI NCKOMAEMbIX OCTAaTKOB
N X TPAHCMOPTUPOBKM C Nonsa B labopaToputo, rae obpasey TWaTEbHO O4YNLLAETCS
OT JINLLIHEN NopoAbl, U Nepen HamMmu NpeacTaeT CKeNeT XXUBOTHOIro, paHee He

N3BECTHOro Hayke. CneBa BBepXxy - (00TO aBTOpa, OCTasibHble Ntobe3HO NpeaoCcTaBu



Tepn Oewnep (AKagemMmns eCcteCTBeEHHbIX HayK ®dunagenspun).

Obpas3ubl, KoTopble Mbl NpuBe3nun ¢ cobon B nabopaTtoputo, B LENOM BbIrnagenm Kak
KaMeHHble rblbbl, BHYTPU KOTOPbIX Bbl/IN 3aKI04EHbI NCKOMaeMble 0CTaTKu. B
Te4YyeHne OBYyX MecsueB npenapaTtopbl NOCTENEHHO, N0 KyCO4YKaM yaansanam nopoay,
4aCcTo BPYYHYIO, ncnosb3lysa 3ybospadebHoe obopynosaHne n 3y6o4ncTkn. Kakabin
OEHb OTKpbIBaJ1 HAM HOBble NOAPOBHOCTN CTPOEHMA 3TOro uckonaemoro. Easa nm He
BCAKNI pa3, Korga obHa>kancsa HoBbIM 60bLION YH4aCTOK ero ckeneTta, Mbl Y3HaBau
YTO-TO HOBOE O MPOUCXOXKAEHUN HA3EMHbIX MO3BOHOYHbIX.

Nckonaemoe, KOTOpoe NnocTeneHHO OTKPbIBaJIOCh HalwnM B3opamM oceHbio 2004 roga,
npeacTaBnsano cobom NpekpacHyo NPoMeXyTouHyo dopMy Mexay pbibamu n
Ha3eMHbIMN NO3BOHOYHbIMU. MeXay 3TUMKU rPynnamMmn XXMBOTHbLIX eCTb HEMaJ1ad
pa3Hunua. NlonoBa y pbldb KOHUYECKas, B TO BpeMSA KaK Yy ApeBHENLLUNX Ha3eMHbIX
MO3BOHOYHbIX F0/10Bbl HbIIN MNOCKME, C F1a3aMn HaBEPXY, KakK Y KpoKoanaoB. Y pbib
HeT Wwen, Nx 1onNaTKn NpuKpeneHsl K 4epeny pagoM KOCTHbIX MIaCTUHOK. Y
OPEBHENLLNX HAa3EMHbIX MO3BOHOYHbIX, KakK U Yy BCEX X MOTOMKOB, LLes UMeeTCs, TO
€CTb rosioBa MOXET ABUraTbCHA HE3ABUCMMO OT JIONATOK U MJie4eBOro nosca
KOHEeYHoCTen.

EcTb 1 gpyrme cyuwecTBeHHble 0OTAn4YmA. Y pblb BCe TeNo NMOKpbITO Yewyen, a 'y
Ha3eMHbIX MO3BOHOYHbIX HET. KpoMe Toro, 4To HEMANIOBa>KHO, Y pblb eCTb NNaBHUKM,
B TO BPEMSA KaK Yy Ha3eMHbIX MO3BOHOYHbIX MMEKTCA OBE Napbl KOHEYHOCTEN,
OKaH4YMBAIOLWMNXCHA U 3aNA9CTbeM, U JIOAbIPKKOM (Ha KOHEYHOCTAX NepefHen N 3aaHen
rMapbl COOTBETCTBEHHO), 1 ManbuamMn. CINCOK OTANYUIN Pbib6 OT Ha3eMHbIX
MO3BOHOYHbIX MOXXHO MPOAOJIKaTb U AaNblue.

HO OTKpbITOE HaMK CYLLEeCTBO CTMPAJIO FrPaHb MeXAY 3TUMN OBYMSA rpynnamm
XXUBOTHbIX. Kak pbiba, oHO 6bI/10 MOKPbLITO YelLlyen n MMeNo nepenoHYaTbie NJAAaBHUKMN.
Ho ronosa y Hero 6bia1a NJI0CKOW, KaK Yy Ha3eMHbIX MO3BOHOYHbIX, a elle y Hero bbina
wes. BHyTpu nepeanHen napbl €ro naaBHNKOB HAaXo4UINCb KOCTU, COOTBETCTBYOLWME
nae4yeBomn, IOKTEBON N JIy4EBOM N fa)Xe HEKOTOPLIM KOCTSAM 3aMnsAaCTbs. 3TU KOCTH
Obl/IN K TOMY XXe coeiIuHeHbl CycTaBaMu: nepen HaMmu bblna pbiba € naevyeBbiM,
JIOKTEBbIM U Jly4e3ansAaCTHbIM cycTaBamu!

Mo4Tn BCe 4epThl, 0bLmMe ana 3Toro CyuwecTsa U A Ha3eMHbIX MO3BOHOYHbIX,
BeCbMa NPUMUTUBHLI. K NpuMepy, ero nyie4vyeBas KOCTb N0 (popMe N CTPOEHUIO



OTYACTM MOX0oXKa Ha pbibblo, @ 0THACTW - Ha NJIeYEBYO KOCTb aMpnbuin. To xe
OTHOCMTCS K CTPOEHUIO Yepena 1 JIoNnaToKk.

Ham noTpeboBasnoch wecTb feT, 4Tobbl HANTU 3TO UCKOMAaeMoe, HO 3Ta Haxo4Ka
noATBEpAM/Ia Halle NaNeoHTOoIornYeckoe npeackasaHme: oTKpbliTasa HaMu pbiba He
TOJIbKO 3aHMMaJs1a NMPOMeXXyTO4YHOEe MOoJIOXKEHME MeXXy OBYMSA pa3HbiMU rpynnamMm
XUBOTHbLIX, OHa TakXe bblna obHapy)XeHa B OTJIOXKEHMAX oNpenesieHHoro nepuona
ncTopum 3emMsn, ChopMUpoOBaBLLNXCS B onpenesieHHon cpene. Kak Mbl U 0XKnaanun, Mol
HaLUIM 3TO NCKOMaemMoe B Nopoaax BO3pacTOM 0K0J10 375 MUIJIMOHOB NeT,
o6pa3oBaHHbIX OTNIOXKEHUAMU OPEBHEN PEKMU.

PUCYHOK FrOBOpPUT caM 3a cebsi. TUKTaas MK - nepexogHoe 3BeHO Mexay pbibamu un
NPUMUTUBHBLIMU HA3EMHbIMU XXUBOTHbLIMU.

Kak nepBOOTKpbIBaTeNN 3TOro cywectsa Ten, @3pul n 4 nMenn no4yeTHoe npaso
haTb eMmy hopMasibHOE Hay4Hoe Ha3BaHue. Ham xoTenocb, 4Tobbl Ha3BaHWe
OTparkasio NPoUCXoXXaeHne 3Ton pbibbl C apKTUYECKOn TeppuTopmn HyHaByT, oTOoaBas
Hall 00T 9CKMMOCCKOMY HapoAay 3a npaBo paboTaTb Ha ero 3emse. Mbl CBA3a/NCh C
COBETOM CTapenwunH HyHaByTa, odunymanbHO Ha3biBatowmMmcs Inuit Qaujimajatugangit
Katimajiit, c npocbboin NpennoXXnTb Ha3BaHNE 3TOMY CYLLECTBY HAa 3CKUMOCCKOM
A3blKe NHYKTUTYT. KOHEeYHO, MeHs 6ecnokonao, 4TO COBET C TaKUM Ha3BaHMNEM
npennoXXnuT HaM C/I0BO, KOTOpOoe Mbl bByaem He B COCTOSAHUM NPOU3HeCTU. 9 nocnan nm
n3obpakeHne 3TOro NCKONaeMoro, N CTapennHbl NpenoXnan Asa BapuaHTa:
Siksagiaqg u Tiktaalik. Mbl Bbibpanu Tiktaalik - nOTOMY, 4TO 3TO C/IOBO CPaBHUTESILHO
JIErKO MPOU3HECTU YeNoBeKY, He FoBOpSALLEMY MO-O3CKMMOCCKU, a eLle 1U3-3a Toro, 41o
Ha SA3blKe MHYKTUTYT OHO O3Ha4YaeT “KpynHasa npecHoBogHas pbiba”.

Ha cnepywowmn aeHb nocne Toro, Kak B anpesie 2006 roga Mbl 069BUAM O CBOEM
OTKPbITUM, BO MHOIMX ra3eTax BbIWIN CTaTbW, MOCBALLEHHbIE TUKTAaIMKY, N faXXe B
TakKuUX CONMAHbIX n3gaHmax, kak New York Times, o Hem nucanu ¢ 6onbLLINMMK
3arojioBkamu. M3-3a Bceobuiero BHMMaHUA K Hallen HaxogKe MHe 00BeNoCh
nepeXXnTb CaMyto CTPaHHYIO Hegesto B Moel 0ObIYHO CMOKOMHOW »XXWU3HWU. HO oNns MeHs
CaMbIM SIPKMM MOMEHTOM BCEW 3TOW WYMMXU CTa/IN HE MOCBALLEHHbIE TUKTAaIMKY
KapukKaTypbl, HE peaaKUNOHHbIe CTaTbh N He BypHoe obcyxaeHune B 6n1orax. Camoe



Nydllee Bre4vaTtjieHne OblN10 CBSAI3a@HO C AeTCKMM Ca0OM MOEro CbiHa.

NMocpean NOAHATOrO razeTamMu WyMa BoCnUTaTe/IbHULLA MOEro CbiHa NOMpPOCuia MeHS
NMPUHEeCTN B OEeTCKMUIN caf 3TO MCKOoMNaeMoe N paccka3aTb 0 HeM. A NOCAYLLIHO NpuHecC
Ha 3aHATUA rpynnbl HaTaHWaNa csienok TUKTaaanKa, MbICJIEHHO FOTOBACHL K TOMY,
KaKOW XaoC MHe npuaeTcsa nepexuTtb. Ho ABaguaTb YeTblpexNeTHUX U NATUIETHUX
neten Benun ceba Ha yanBsieHMe XOpoLlo, NOKa A pacCka3biBajs UM, Kak Mbl paboTanu B
ApKTuke, 4T06bl HANTN 3TO UCKOMAeEMOe, N NOKa3biBasl €ro ocTpbie 3ybbl. 3aTeM A
3a4an um Bonpoc: “KTo 3To, Kak Bbl gyMaeTe?” MNogHA0Cb HeMano pyk. NepBbin
pebeHOK OTBETW, YTO 3TO KPOKOAUA nan annmratop. Korga a cnpocus no4emy, oH
CKas3aJi, 4TO Yy 3TOro XXMBOTHOIO MNJIoOCKasa rosioBa C riasamMm HaBepxy, Kak y
Kpokoguna. Ewe 6onblune 3ybul. [lpyrve netu ctanam BolpakaTb Hecoracue. Boibpas
OLHOro N3 TeX, KTO NOAHAN PYKY, S yCablwan: “He-He, 3TO He Kpokoaui, 3To pbiba,
Belb Yy Hee Yewys u nnasHukn!” A ewe ognH pebeHoK KpUKHy: “A MOXKET, 3TO U TO U
apyroe cpasy?” BoT 0 4eM HaM roBOpuUT TUKTaaJIMK - N TOBOPUT Tak
HeABYCMbICZIEHHO, YTO 3TO MNOHANN Aa)ke pebsaATa N3 AeTCcKoro caga.

Ho TMKTaanmk Mo)xeT noBedaTb HaM 1 He4yTo bonee rnybokoe. dTa pbiba Nno3sonseT
y3HaTb HOBOE He TOJIbKO O pbibax - B HEN €CTb TakXXe YTO-TO 1 OT Hac caMmux. B
nepByto o4epelb UMEHHO MOUCK 3TOW CBA3M U NpUBEST MEHSA B APKTUKY

MNyTb pa3BUTUA CKeneTa nepefgHnXx KoOHeYHocTen - oT pblb Ao cobak u nogen.

OTKyLa y MeHS Takas yBEPeHHOCTb B TOM, 4TO 3TO MCKOMAaeMoe YTO-TO FrOBOPUT O
MoeM cobcTBeHHOM Tene? PacCMOTpUM We TUKTaanka. Y Bcex pbib, XXMBLIMX A0
Hero, 6bi1 Habop KoCcTen, C MOMOLLbIO KOTOPbLIX Yepen bbi coeauHEH C nae4YeBbiM
MosiCOM, TaK 4TO BCAKMI pa3, Koraa pbiba noBopaymBana Tesio, BMECTe C HUM
noBopaymBaiaCb N rosioBa. A TUKTaaJIMK He TakoW. Y Hero rosioBa He coenHeHa C
naeyeBbIM NOSICOM. Takoe CTpoeHne obbegnHaeT ero ¢ ampubnamm, penTuansamm,
NTULAMN N MAEKOMNTAOLWMMN, K KOTOPbIM OTHOCUMCSA U Mbl caMu. Nepexon oT pbib K
3TUM XXMBOTHbIM Ha4yancs, Koraa pbibbl Bpoae TUKTaasnka yTpaTUan HECKOJIbKO
MaJIEHbKMUX KOCTOYEK.



Mo>XHO cx0A4HbIM 06pa3oM NpoaHaNM3nNpPoBaTb Pa3BUTME KOCTEN 3ansacTbs, pebep,
C/TyXOBbIX KOCTOYEK N OPYrnX YaCTen Hallero ckeneTa - BCe 3TW 4YaCTu pa3BUINCL U3
CTPYKTYpP pbib Bpoae TUKTaasmKa. 3TO MCKOMAeMOoe - TakKas e YacTb Hallen
NCTOPUN, KaK ahpMKaAHCKNE TOMUHNALI, HaNnpuMep aBCTPasIoONNTEK adapCcKui
(Australopithecus afarensis) - 3HamMmeHuTasa Jltocu. N3yydasqa Jliocu, mbl pazbrupaemcs B
NCTOPUWN HAC Kak NMPOABUHYTbIX NPpUMaTOB. 3y4as TUKTaannka, Mbl pa3bupaemcs B
NCTOPMKN HaC Kak MOTOMKOB pblb.

NTakK, 4To Mbl y3Hann? B HaweM Mmnpe LapuT TakoWn BbICOKUI MOPAAOK, YTO NPOryaKy
No 300MapKy MOXHO MUCMNOJIb30BaTb, 4TOObLI NpeAyragaTh, KAKOro poda MCKoONaeMble
6ynyT obHapy>XeHbl B TEX UJIN MHbIX CJIOSIX FOPHbIX MOPOA, 3aseratoLwmx no BCeMy
cBeTy. Takue npeackasaHnsa MOryT MO3BOJINTb HANTU NCKOMAEMBIX,
CBNAETEsNIbCTBYOLWMX O BaXKHbIX COBbITUAX B APEBHEN NCTOPUN XXMU3HWN Ha HaLUewn
nnaHete. Cnedbl 3TUX COBLITUI 3anNnCaHbl BHYTPM HaC B BUAE 4YepT Hallero CTPoeHus.

O yeM A elle He cKa3as, Tak 3TO O TOM, 4TO NPOCNEAUTb HaLly UCTOPUIO MOXKHO
Tak>Xe Mo reHam, To ecTb € noMouwbio AHK. 3Tn cBegeHnsa 0 HalleM MpPoLUJIOM He
XPaHATCA B FOPHbIX NOPOAaxX - OHU XPaHATCA B KaK[A0W KJieTKe Hallero Tena. Mol
BOCMOJIb3yeMCa N UCKOMaeMbIiMU, U reHaMmu, 4Tobbl pa3obpaTbCs B CBOEN UCTOPUU - B
NCTOPUN BO3HUKHOBEHUSA HaLLUUX Tes.

(naBa 2

OTKyOa Takas xBaTKa

YBnaeHHoe Ha NpakTUYeCKnx 3aHATUAX MO aHAaTOMUKN 4Yesl0BEKa HEBO3MOXXHO 3abbIThb.
MpencrtasbTe cebe, 4TO Bbl 3aX04UTE B KOMHaTy, rge BaM npengCctonT B Te4eHune
HEeCKOJIbKNX MecsL.eB pa36|/|paTb yenoBeYyeckume Tena no 4acTsaMm, CJI0M 3a CJI0EM,
OpraH 3a OopraHoM, a Tak>Xe Bbly4Tb OECATKWN TbICAY Ha3BaHWUN.

3a Mecsubl nepen TeM, Kak MHe BNepBble NPULLJIOChL NMpenapupoBaTb TEN0 YENO0BEKaA,
S CTapancsa NOAroTOBUTLCSA K TOMY, YTO YBMXKY, KaK Ha 3TO OTpearupyr n 4T1o
noyyBcTBYt0. OKa3asloCb, 4TO MUP Moero Boobpa>keHnss HUCKOIbKO He MoAroTOBU
MEHS1 K 3TOMY OMbITy. TOT MOMEHT, KOr4a Mbl CHSAJIN NPOCTbIHIO U BNEPBbIE YBUAEN
MepTBOE Teslo, OblJ1 COBCEM HE TaKMM HaNpPsSXXEHHbIM, Kak s oXXuaan. Ham npencrosno



BCKPbITb FPYAHYIO KJIETKY, MO3TOMY Mbl 0OHaXX1Unn ee, 0CTaBMB rOJIOBY, PYKU N HOT K
3aKpPbITbIMU MPOMUTAHHON (PUKCUPYIOLLEN XXNOKOCTbIO Mapsien. TKaHW 3Toro Tena
Ka3aJIMCb HE TaKNMKM YK Yenosevyecknmun. ObpaboTaHHoe pAAOM PUKCUPYIOLLNX
pPacTBOPOB, TEN0 HE KPOBOTOYMJIO B MEeCTax pa3pe30B, a KoXXa N BHYTPEHHME OpraHbl
NMeNN KOHCUCTEHUWUIO pe3uHbl. 4 Havan gyMaTb, 4TO Tpyn 6osiblue NOX0XK Ha KyKiy,
4yeM Ha 4YesnoBeka. NpoLo HECKOJIbKO Hefesb, B Te4EeHNE KOTOPbIX Mbl MCCief0Banmn
OpraHbl rPyAHON KNEeTKW 1 BPIOLWHON NoN0CTU. MHe Ka3anoCh, YTO S y>Ke A0CTUr
HeKoTOoporo npogeccruoHannsMa. lNocne nayyeHmsa 60AbLLINHCTBA BHYTPEHHUX
OpraHoB BO MHe pa3BuJiaCb yBepPeHHOCTb B cebe, OCHOBaHHasa Ha BCEM MOJIYHEHHOM
onbiTe. 4 y>Ke MHOIro pa3 CBOMMM pyKaMu pesasn u npenapmposas 1 Bbly4nsa aHaTOMUIO
00NbWNHCTBA OCHOBHbIX OpraHoB. Bce 3To Aenanocb MexaHn4yecku, becctpacTHo, no-
Hay4YHOMY.

STV NPUATHbIE UJTIIO3UN NOJIHOCTBLIO PYXHYIN, KOrga esi0 OO0 00 KUCTEN pyK.
Korga s ocso6oamn oT Map/aun nasblbl 1 BNepBble YBUAE CYCTaBbl, MOAYLLUEYKN
nasbLeB N HOFTU Tpyna, BO MHe BbICBO6OONINCH IMOLNN, KOTOPbIE HUKAK He
nposiBnsanm cebsa B nocsegHNe HEeCKOJIbKO HefesNb. ITO Oblsla He KyKJla, He MaHEeKeH -
KOrga-To 3TO Obl/1 XKNBOW YesI0BEK, KOTOPbLIN HOCUJ1 YHTO-TO B 3TOW PYKE N KOro-TO €10
nackasn! BHe3anHO MexaHn4Yeckoe 3aHAaTue, npenapupoBaHme, CTano YeM-To
MPOYyBCTBOBAHHbLIM U rNyOOKO JINYHBLIM. [0 3TOr0O MOMEHTa A HE UCMbITbIBas K 3TOMY
MepTBOMY TeJsly HU4ero. f y>xe foctaBas U3 Hero Xenynok, XXeadHblh Ny3bipb U
Apyrmne opraHbl, HO Kakon AYLEeBHO 340P0BbIN YenoBeK No4yecTByeT cebsa no-
4yesi0BeYEeCKM CBA3aHHbIM C APYrM Npu BUAE XKEJTYHOIro Ny3blipsa?

YTO TakKOro ecTb B PYKE, YTO OHA KaXKeTCs KBUHTICCEHLMEN Ye/10BeYeCKoro?
HaBepHoe, Ha 3TOT BOMPOC MOXKHO OTBETUTb TaK: PyKa - 3TO SIBHas CBA3b Mexay
HaMMn, 3TO CMMBOJ1 TOr0, 4TO Mbl €CTb U YEro MOXXeM A0CTUYb. Halwa cnocobHOCTb
XBaTaTb, Aep>XXaTb, CTPOUTb 1 BOMJIOWATb CBOW 3aMbICJibl 3aKJ/Il04EHA B 3TOM Habope
KOCTEN, MblIlLLIL, HEPBOB W COCYOB.

Obwmin NNaH CTPOEHNS KOHEYHOCTEN NO3BOHOYHbIX XXWUBOTHbIX: 04HA KOCTb, 3@ HeNn
OBe KOCTU, 3@ HUMU MaleHbKME KOCTOYKIN 3anACTbs UM NOAbIKKMN, 3@ HUMU MasibLbl.



MepBoe, 4TO HpocaeTcs B rnasa, Korjaa BUANLb YEJIOBEYECKYO PYKY U3HYTPU, - 3TO
€€ KOMMNaKTHOCTb. Bo3BhbileHWe 60/bLLOro Nasnbla (TeHap) COAEpPXXUT YeTbipe pa3HbIX
MblLWLbI. MoBepTMTe 60NbLLINM NasIbLEM N HAKNOHUTE KNCTb, U 0OHOBPEMEHHO
CNa)>keHHOo 3apaboTaloT AeCATb MbILL, U MO KPpaHen Mepe LWeCcTb KoCcTen. BHyTpu
3an5CTbA HE MeHblUe BOCbMW MaJIeHbKMX KOCTOYEK 3aABUratoTCst APYr OTHOCUTENbHO
npyra. Crnbas KUCTb, Bbl UCMOJIb3yeTe HECKOJIbKO MbILLL, KOTOPbIE HAYMHATCA Y
JIOKTS, MEPEXonT B CYXOXXUINSA U 3aKaHYMBAOTCA BHYTPU NanoHU. laxxe camble
NPOCTble OBMXXEHMS MpeanosiaraloT CJI0XKHOE B3aMMOOENCTBME Pa3HbIX CTPYKTYP,
3aKJII0YEHHbIX B HEOO0IbLLIOM NPOCTPAHCTBE PYKM.

CNOXXHOCTb 1 NopasunTesibHaa 4esIoBe4YHOCTb HalnX PYK Y>Ke AAaBHO Bbi3biBAlOT
WHTEepecC N BOCTOPr y4eHblX. B 1822 roay BblAAOLWMNCA WOTNAHOCKNIA XUPYPr C3p
Yapnb3 benn Hanucan Knaccu4eckyr KHUry ob aHatoMmum Knctenm pyk. Ee 3aronoskom
y>Xe BCe CKa3aHo: “Pyka, ee MexaHu3M 1 BaXkHeunwmne PyHKLUNN KaK CBNOETesIbCTBO
BbiCLLero 3ambicna”. o MHeHUto benna, cTpoeHne pykn cosepLleHHOo, MOTOMY 4YTO OHa
CNOXXHa N KakK Hesnb3a ny4dwe npucrnocobneHa ang Hawero obpasa XusHu. Emy
npeacTaBAsANIoCh, YTO TaKOW COBEPLLUEHHbIN 3aMblCesl MOl UMeTb JInLb BoxxecTBeHHoe
rnpoucxoxxneHue.

OOHMM N3 BeAYLNX YHEHbIX, 3aHMMaBLLUNXCA NOUCKOM 60)KeCTBEHHOIr0 NopsaaKka B
Hawunx Tenax, b Bennkun aHaTom cap Puvapa OyaH. EMy noBe3no 6bITb aHaTOMOM B
cepenunHe XIX Beka, Korga Hayke eLle npeacTtossio OTKPbITh B YAAJI€HHbIX YroJlKax
3eMAn HeMano rpynn XXMBOTHbIX, COBEPLLUEHHO HEM3BECTHLIX paHee. 1o mepe Toro
KakK eBponenubl nCcnenoBaan HoBble paloHbl Halwen naaHeTol, B 1abopaTtopun n
My3en nonagasn caMmble pasHoobpasHble 3Kk30Tu4eckune cyuiectsa. OysH BrepBble
onmncan CTpoeHne ropusisibl NO 3K3eMNNAAPY, MPUBE3EHHOMY U3 IKCNeaAnUnn B
ueHTpanbHyo Adpunky. OH BNnepBble NpeasioXna TepMnH “anHo3aBp” - Tak OH Ha3Bas
paHee HEN3BECTHYIO FPynny UCKOMaeMbiX, 0OHO U3 KOTOpPbIX 6b1s10 06Hapy>XeHo B

AHr K. N3y4eHune BCceX 3TUX NMPUYYOJIMBLIX CO34AHUA MO3BOJINIO €MY YBUAETb
onpeneneHHbIn NopsaaoK B KaxKyLleMcsa xaoce buosnorn4yeckoro pasHoobpasus.

Oy3H OTKPbIJI, 4TO HALLUW PYKU N HOTU, B TOM YUC/E KUCTU U CTYMHW, COOTBETCTBYIOT
HEKOW obLLLen AN MHOMMX XXUBOTHbIX cXxemMe. AHATOMbl U 3aa0/ro o OysHa 3Hann
CXeMy CTPOEHUS CKesleTa YesIOBEYECKOM PyKM: oAHa NnaeyeBas KOCTb, BE KOCTU
npeanneybs, HAbop M3 AEBATU MaJIEHbKUX KOCTOYEK 3aNsCTbs U NSATb NaJbLEB,
COCTOSILMX N3 HECKOJIbKUX MOCsieloBaTENbHO COeANHEHHbIX KocTen. CKeneT Horu
YCTPOEH CX0AHbIM 06pa30oM: 0JIHa KOCTb, 1B€ KOCTU, MHOIO MaJIEHbKNX KOCTOYEK U
NATb NanbuesB. CpaBHMBASA 3Ty CXEMY CO CXEMOW CTPOEHUSA pa3Hoobpa3HbIX CKEeToB,
npuBe3eHHbIX COo BCero ceeTa, Oy3aH caena 3aMeyaTesibHoe OTKPbITUE.



FeHnn OysHa NPosBUIICS HE B TOM, YTO OH BbISABMJI Pa3/IN4NA MeXAy pPa3HbIMU
ckeneTamn. OH OTKPbIT U BMOCNEACTBUN NponaraHampoBal B CBOUX JIEKLMAX N
KHUrax 4epTbl UCKJIIOYNTENIbHOI0 CXOACTBA B CTPOEHUMN TaKUX HEMOXOXMX CYLLECTB,
KaK NArywku n nioan. Y Bcex npeactaBuTesnenn Ha3eMHbIX MO3BOHOYHbIX KOHEYHOCTH,
Oyab TO KpblibS, 1ACTbl, HOMW WU PYKU, MPUHUMMNNANBHO YCTPOEHbI oanHakoBo. OgHa
KOCTb, NnJsie4yeBas B nepegHnUX KOHeYHOCTAX U beapeHHasa B 3a4HUX, coeguHEeHa
CYCTaBOM C BYMS KOCTSAMU, KOTOPblE€ B CBOK 04epeb COEAUHAITCA C PpSAoM
MaJleHbKNUX KOCTOYEK, KOTOpPbIE COEANHSATCA C KOCTAMM NasbLeB. TakoBa cxemMa
CTpoeHns nobbiX KOHEYHOCTEN HAa3EMHbIX MO3BOHOYHbLIX. XOTUTE NOAYYUTb KPbIIO
neTtydyen mbiun? CoenanTte najblUbl 0O4€Hb OJIMHHBIMU. Hory nowaan? YannHure
cpefHunn naneu n cCoKkpaTmuTe ocTasbHble. HOry narywkmn? YaanHnTe KoCTu HOruv 1
CpacTuUTe HEKOTOpPbIe N3 HUX APYr C APYroM. Pa3nnymna mexay ckenetamm 3Tux
CYLLEeCTB COCTOAT B hopMe 1 pa3Mepe KOCTEeN, a TaKKXe B YNC/Ie NasibLEB U KOCTOYEK,
C KOTOPbIMW OHWN COEANHAITCA. HECMOTPSA Ha CyLWeCTBEHHbIE U3MEeHEHNA YHKLUA U
0611MKa KOHEeYHOoCTen, NPUHUWMNAbHbBINA NAaH NX CTPOEHNS BCerga oCTaeTcs OgHUM n
TeMm xe.

OTKpbITUe 0bLEero naaHa CTpoeHns KoHevyHocTen bbiio gng OysHa NULb NepPBbIM
3TanoM. Nccnenys 4yepena v NMO3BOHOYHUKMN, Aa U BECb CKeNeT Pa3HbIX XXNUBOTHbIX, OH
Be3ae obHapy>xun To e camoe. CyuwectByeT hyHOaMeHTaNlbHbIN MJ1aH CTPOEHUS
ckeneTta, o6WKnn gNsa BCeX NO3BOHOYHbIX. JIATYLWKN, IeTy4Yme Mbiliun, 104N U Awepuubl
npencrtasnaoT cobonm Bapnaymm Ha oaHy U Ty XKe TeMmy. Mo MHeHuto OyaHa, 3Ta Tema
eCTb He 4YTO UHOoe, Kak bo)xecTBeHHbIN 3aMbicen Co3paTens.

Bckope nocsie Toro, kak OysH onyb/nkKoBasi CBOM BbIBOAbI B KJ1IaCCMYECKON
MoHorpadgpuu “O npupoae KoHe4yHocTen”, Yapnb3 JapBuH Hawen 3TuM pakTam
n3sawHoe obbAcHeHne. MNMpnymHa, No KOTOPOW KPbIJIO IETYYEN MbILWN N PYKa YesloBekKa
obnapatoT obuien cxemMom CTPOEHMSA, COCTOUT B TOM, YTO NIeTy4Me MbIlLUn U N amn
nponcxogaT oT obuiero npegka. To e OTHOCUTCA K pyKe 4esiloBeKa N Kpblly NTULbI,
HOre 4yesniloBeKa M Hore NIArywKy - n K J1tobbiIM KOHEYHOCTAM N0ObIX Ha3eMHbIX
MO3BOHOYHbIX. Mexay TeopmnsamMu OyaHa un [JapBnHa eCTb NpUHLUMUMNXANIbHAA pa3HULa:
Teopuda [JapBnHa NO3BOSIAET HaM feslaTb AOBOJIbHO TOYHbIE Npeacka3aHund. Cnenys
[dapBUHY, Mbl MOXXEM OXXNOATb, 4TO ONMMUCaHHbIN Oy3HOM MJiaH MMeeT NCTOPUID,
KOTOPYI MOXXHO NpoCcneanTb BMAOTb A0 CyLWECTB, Y KOTOPbIX BOBCE He Obio
KOHeYHOoCTen. ['fe e HaM NCKaTb UCTOKWN 3TON cxeMbl? X HYy>XHO NCKaTb B pbibax 1 B
cKesleTax Ux rnJjaBHUKOB.



ObpaTumcs K pbibam

Bo BpeMeHa Oy3Ha 1 JapBuHa NponacTb MeXxAay njaaBHUKaMn pbib N KOHEYHOCTSAMMN
Ha3eMHbIX MO3BOHO4YHbIX Ka3aslaCb NOYTU HenpeogoaMmon. Mexxay 3TUMN opraHamu
HeT HMKaKOro o4eBmaHoro cxoactsa. CHapy>Xun NNaBHUKK BONbLWINHCTBA pbib
OTOpPOYEHbI NepenoHKOn. Hawm KOHEYHOCTN HE NMEKDT TaKUX NePErnoHoK, Kak 1
KOHEYHOCTN BCEX APYTrNX HA3EMHbIX MO3BOHOYHbIX, B TOM 4YUCJ1€ BTOPUYHO
BEPHYBLUMXCSA B BOAY. ECNM Mbl BCKpOEM MJIaBHUK U paCCMOTPUM €ro ckener,
CpaBHMBATb TO, YTO Mbl YBUAMM, CO CTPOEHNEM CKENEeTa HalIMX KOHeYHocTen byneT
HWUYYyTb He npoule. Y 60AbWNHCTBA PbI® HET HMUYEr0, YTO MOXHO 6bI10 Bbl CPaBHUTL C
BbliBJIEHHON OYy3HOM CXeMoWn (KOCTb - BE KOCTU - MHOIO KOCTOYEK - NasbLbl). Y BCEX
Ha3eMHbIX MO3BOHOYHbIX B OCHOBAaHUWN HAaXoaAUTCA oAHa AJIMHHAA KOCTb - nae4yeBas B
nepenoHMx KOHeYHocTax n begpeHHas B 3agHUX. Y pblb BeCb CKeneT BbIrNaguT COBCEM
no-gpyromy. B oCHoBaHNM TUNMNYHOro pbibbero nNaaBHMKa PacnosIoXKeHO YeTbipe Uan
bonee KocTen.

B cepeanunHe XIX BeKa aHaTOMbl BNepBble MO3HAKOMUANCH C 3arafoyHbiMU pbibamun,
XXUBYLLIMMW Ha IOXKHbIX MaTepukax. OfHa 13 nepBblX Takux pbib Oblsia OTKpbITa
HeMeUuKNMU y4eHbIMUK, paboTaswmmn B KOXXHoOM AMepurKe. OHa Noxo)Ka Ha 0bblYHYIO0
pblby C NNaBHUKaMM 1 Yelwyen, HO rayb>xe rnoTku y Hee nmerTca aesa 60abLwmx
COCYAMUCTbIX MeLlKa - sierkue! Nl Bce XXe y 3Toro cyuiectBa eCTb Yellysa 1 NJaBHUKMN.
NepBOOTKPbIBATENN 3TOr0 XXMBOTHOIO BbISIN CTOJIb 03aZa4veHbl, 4TO Aasn eMy
Ha3BaHWe Lepidosiren paradoxa, 4TO O3HaYaeT “napagokcasibHoe Yyewyn4yatoe
3emMHoBoaHoe”. [ipyrue pbibbl, TOXEe, Kak U IeNNaoCUpeH, HadeleHHble JIerkKumu,
Oblnn BCKOpe obHapyxeHbl B Appuke un B ABCTpannun. OHU NONy4Ynan HasBaHue
ABoskoablwalmx. ccneposatenn AQpUKN NpuBesnm ogHy Takyto pbidy OyaHy.
HekoTopble y4yeHble, Hanpumep Tomac Nekcnm n Kapn MNerenbayp, Haxogunm, 4To 3Tu
pbibbl NpeacTaBaatoT cobon 4To-TO Bpoae rmbpupa mexay amgpunbnen n poibon.
MecCTHbIe XXNTeNn CHUTANIN NX BKYCHbIMW.

CxeMa CTpOeHUs CKesleTHON OCHOBbI MJIaBHUKOB 3TUX pPblb, B KOTOPOM Ha NepBbii
B3rnsa4 HeT HM4Yero ocobeHHoro, ceirpasia B Hayke HeMasnyo pojib. B ocHoBaHUM nx
NJaBHUKOB HaX0AUTCA BCEro 0gHa KOCTb, KOTOpas KpenuTcsa K nonatke. Ansa nwoboro
aHaToOMa CXO0ACTBO C Ha3eMHbIMN NO3BOHOYHbIMN O4EBUAHO. Y HAaC TOXe eCTb BCero
o4Ha nsie4yeBas KOCTb, KOTOpas KpenuTcsa K sionaTke. Ctano bbITh, ABOSKOAbILLALLME -
3TO pbIbbl, Y KOTOPbIX €CTb nJjevyeBas KoCTb. [lpyMeyaTenbHO, 4TO 3TU pbibbl, KpoMe
TOro, obnagatoT nerkummn. YTo 370, NPOCTOE coBnageHue?



Korga ropcTka »XWByLLMX B HAWM OHWN BUOOB 3TOW rpynnbl CTasia n3BecTtHa Hayke XIX
BEKa, B pacnops)XeHne y4eHbIX CTaJin NoCTynaTb N CBUAETENIbCTBa MHOIo poaa. Kak
Bbl Y>K€, HaBepHoe, Aoragananck, pedb naet 06 nckonaemblx ApeBHUX pbibax.

OnHa n3 nepBbixX Takux pblb 6bina obHapy>xeHa Ha 6eperax nonyoctposa MNacne B
Keebeke (KaHaga) B nopoae Bo3pacTtoM okosi0 380 MUNMOHOB NeT. 3Ton pbibe ganu
Ha3BaHuMe Eusthenopteron. Y aycTteHonTepoHa Habnwganack yonsutesnbHas CMeCb
MPU3HAKOB pPblb 1 3eMHOBOAHbLIX. 13 onncaHHbIX Oy3HOM KOCTEN KOHEYHOCTU (KOCTb -
OBe KOCTU - MHOI0 KOCTOYEK - Masiblibl) MJIaBHUKN 3yCTEHONTEPOHA CoLep Kasn
nepeble ABa 3/ieMeHTa (KOCTb - ABe KOCTKn). CTano 6biTb, Y HEKOTOPLIX Pbi® NAABHUKK
OblNn yCTpoeHbl NOAOOHO KOHEYHOCTAM MO3BOHOYHbIX. OYy3HOBCKUI apXeTun He Obin
N3BEeYHbLIM 60XKECTBEHHBLIM CBONCTBOM XU3HWN. OH pa3BUJICA NOCTENEHHO, N CNefbl ero
Pa3BUTUSA COXPaHUINCh B NOpPOAax AEBOHCKOro nepmona, Kotopble obpa3oBanunch B
npomexxytke mexay 390 n 360 MnninoHaMmu neT Halapg. OTO Ba)KHOE OTKpbITUE
onpenensno HoBY NMporpamMmy Ana gaJbHenWwmnx nccnenoBaHnin: roge-Tto B nopogax
0EBOHCKOrro nepmoaa Hy>KHO UCKaTb CBMAETEeNIbCTBa BO3HUKHOBEHUS MasibLEB.

B oBaguaTblie roabl XX BeKa MCKoNnaeMble NpUHeCsIN HOoBble clopripun3sbl. Monogomy
weenckomMy nasneoHTtosiory N'yHHapy Case-Conepbepry noc4acTtamMBMIOCH
nccnenoBaTb BOCTOYHOe nobepexbe peHnaHann. B To Bpema Tam bbina
coBeplueHHas terra incognita, Ho CaBe-Coaepbepr ycTaHOBWII, 4TO 3Ta TeppUTOopms
Heobbl4anHO B6oraTta LEBOHCKMMU OT/IOXKEHNAMU. OH 6bl1 OAHUM N3 HEMHOI X
MaseoHTOJI0r0B-NOJ/IEBMKOB TOM0 BpEMEHU 1 bnarogaps HEYyTOMUMOMY AyXy
nccneposaTens U UCKAYUTENIbHOMY BHUMaHUIO K geTansaM cMor gobbiTh 3@ CBOO
HeOOorY0 XWU3Hb HEMAJO LUEHHbIX A/ HAaYKN NCKomaeMmblX. (K coXXaseHuto, ero »XmsHb
Tparnyecku obopBasiacb: OH yMep MOJsI0AbIM OT TybepKysie3a BCKOpe Nocsie Toro, Kak
ero akcneguunm NpuHeCIn Hayke psaa nopasnTesibHbIX OTKPbITUN.) B xone
aKcnegnuun, NpeanpuHaTbixX B nepuod ¢ 1929 no 1934 roa, komaHga Case-
Copepbepra oTKpbl/la NCKOMAEMbIX, KOTOPbIE B T€ BpeMEHa NPOC/aBUANCL KakK 04HO
N3 BaXXHENLINX HeaJoCTaloWnX 3BeHbeB NasleoHToI0rnyeckonm netonnucu. O6 sTom
OTKPbITUM NUCaNn ra3eTbl BCEro M1Upa, ero BbiICMenBasan B KapmkaTypax u obcyxganu
€ro Ba>XHOCTb B pefAaKLUNOHHbIX CTaTbAX. OTKpbITble rpynnon Case-Conepbepra
nckonaemble obnaganan HaCcTOAWMM KanenagoCKONoM NMPrU3HAKOB - r0J1I0Ba N XBOCT
HanoMmnHanm pbibbn, HO KOHEYHOCTU ObIIM BNOSIHE CHOOPMUPOBAHHbLIE, KaK Y
Ha3eMHOro MO03BOHOYHOI 0 (C pa3BUTbIMK NasibLaMKn), a NO3BOHKN HEODObIYANHO
MOXOXXWN Ha MO3BOHKM 3eMHOBOHbIX. [Tocne cMepTn Case-Conepbepra ero apyr um
Kosilera dpuk ApBuK onmcan 3TUX UCKONAeMbIX, U 0AHO U3 HUX NOJIy4YUJ10 Ha3BaHMe
Ichthyostega soderberghi (nxTunoctera Conepbepra) B 4ectb 'yHHapa CaBe-
Conepbepra.



Y 6onbwmHcTBa pblb (Hanpumep, y pbibbl-3e6pbl, BBEPXY) MIaBHUKN OKPYXKEHbI
nepernoHKomn, a B UX OCHOBaHNM HaXoAUTCA MHOIMO KOCTo4YeK. [lBoskoabiauime pbiobl
(BTOpasa csepxy) NpuBJIeKSN BHUMaHNE Y4YeHbIX TeM, YTO Y HUX, KaK U Y Hac, B
OCHOBAHWN KOHEYHOCTW pacronaraeTcs ogHa KOCTb.

JycTeHoNTepoH (BTOPON CHM3Y) NOKa3aJ, KakK 3anoJIHANCS MPOMEXYTOK Mexay
pbibaMn 1 Ha3eMHbIMUN XXUBOTHBLIMU: Y HEIO Y>XKe& MMEKTCS KOCTU, NoA0bHbIe HalleMy
nnedvy v npeanneybto. AKaHTocTera (BHMU3Yy) NOBTOPSAET CTPYKTYPY KOHEYHOCTM
3yCTEeHONTEpPOHa 3a TEM UCKJIIOYEHNEM, YTO Y HEE Y)KEe HA/IMYeCTBYIOT MOJIHOCTbIO
cthopmmpoBaHHbIe (hanaHr NasabLEB.

K co)XaneHunto, UXTNoCcTera He CUbHO NOMOraa pelleHuto Hawen npobnemel. Mo pagy
4yepT CTPOEHUSA rosioBbl M MO3BOHOYHMKA OHa U npaBaa Obisia BeCbMa rnpvMeyaTesibHON
NPOMEeXYTO4YHOMN (POPMOIN, HO MaJI0 FOBOPMUIIA O MPONUCXOXKLAEHUN KOHEYHOCTEWN,
NOTOMY 4TO Y Hee y>xe Oblin nasiblbl HA HOrFax, Kak y BCeX HacToALWMX aMpndmn
(3eMHOBOAHbLIX). HECKONIBKO AecATueTuin cnycTa gpyroe oTkpbiTtoe CaBe-
Copepbeprom nckonaemoe, KOTOpPoMy, Korga o HeM BbIN0 06bABAEHO, HE yOENNAN
0cob0oro BHMMaHM4, NO3BOJINIO CUJIBHO NPOABUHYTHCA B peLUeHUN BOMNpoca O
MPONCXOXKOEHUN KOHEYHOCTEN Ha3eMHbIX MO3BOHOYHbIX. DTOMY BTOPOMY
ncKkonaeMomy cy>xaeHo 6bi10 ocTaBaTbCA 3aragkon go 1988 rona, Korga Mos
KoJIlera-naneoHTosior )xeHHu Knak, npeacrasfiieHHas YuTaTenaMm B NepBon rnase,
BepHysiacb Ha uccnenoBaHHble Cage-Coaepbeprom MecToHaxoXX4eHus n obHapy>xuna
TaM HOBbl€ OCTATKN 3TOr0 APEBHEro cyuwecTBa. 9TO XUBOTHOE 6bIJ10 ONMCAaHO Mo
006bIThIM LUBEACKNM YYeHbIM (pparMeHTaM elle B ABajuaTble rogbl U Mosay4unno
Ha3BaHMe Acanthostega gunnari (akaHToCcTera N'yHHapa). HoBble Haxo4KM NO3BOJINAN
BbIACHUTb, YTO Y aKaHTOCTern To)ke 6b11M NOSIHOLEHHbIE KOHEYHOCTU C Pa3BUTbIMU
nasabuamMn. Ho OAVH N3 ee NPU3HaKOB 0Ka3aCAa HAaCTOAWMM CIOpPNpPU3oM: [I>KeHHU
Knak ycTaHoOBWUA, YTO KOHEYHOCTb aKaHToCTern nMmena opmy nnaBHukKa, nogobHoro
nactam TosneHs. cxons n3 3Toro )KeHHU NpeanosioxXuia, 4To gpeBHenne
KOHEYHOCTN Ha3eMHbIX MO3BOHO4YHbIX BO3HUKJIN KaK OpraH g njasaHuUs, a He Ons
nepensuXeHns No cywe. 3Tta naes bbia oWwyTUMbIM NPOPLIBOM, HO MO-MPeXHeMy
ocTaBaJsica 6e3 oTBeTa BOMPOC, KaKk MMEHHO BO3HUKJIN KOHEYHOCTU, BeAb Y
aKaHTocTern 6bln BNosaHe ChopMUpoBaHHbIE Nasblbl, @ Tak>XXe 3anAcTbe U NoAbKKa
N He BblN0 CBOMCTBEHHOW pbibbMM MNAaBHUKaAM NnepernoHKU. KOHEeYHOCTU akaHToCTerun
OblNN NONHOLEHHBIMU KOHEYHOCTAMU Ha3eMHOIo NMO3BOHOYHOI O, XOTSA N BECbMa



MPUMUTUBHOIO0. YTOObI Y3HATb, KakK BO3HUKN KUCTU PYK U CTYMHW HOT, 3ansCcTbe n
noabhxKa, Hy>KHo 6b1710 nckaTb 6onee apeBHUX NCKOoNaeMbiX. Tak obcTosnm aena
BM/oTb A0 1995 roaa.

OTKpbITVE NasbLEB U 3aNACTUIA pPbIb

Kak-To pa3 B 1995 rogy Mbl ¢ Tegom [lewnepom BeEpHYAUCb aomMon B dunagensduto,
rnocJsie TOro Kak rnpoexasau rno Bcen ueHTpasbHoM NeHCnnbBaHUM B MOUCKaX HOBbIX
OOPOXKHO-CTPOUTENbHbIX PaboT. Mbl HalWNM YyAeCHbIN y4aCTOK BbIEMKWN FPyHTa Ha 15-
M Tpacce K ceBepy oT YunbsaMchopTa, rae aenapTaMeHToM TpaHcnopTa bbin
COTBOPEH MMraHTCKMN 0BpbIB U3 NeCYaHMKa BO3PacTOM OKOJI0 365 MUAIMOHOB NeT.
NMec4aHMK 30eCb B3pbIBaIN ANHAMUTOM, N BAOJIb AOPOrM OblIM OCTaBNAEHbI Fpyabl
0onbLINX KaMHen. 9TO OblN0 naeasbHOE MeCcTOo AJ19 OXOThbl HA UCKOMaeMbIX. Mbl
BbILLJIN U3 MaLWWHbI U CTaJIM NOJI3aTb N0 KAMHAM, MHOIME U3 KOTOPbIX BblJIn pa3Mepom
C HebOobLUYD MUKPOBOJIHOBYO NeYyb. Ha NOBEPXHOCTN HEKOTOPLIX U3 HMX Nonagasnacbh
pbibbs Yewys, U Mbl PpeLnan 3axXBaTUTb HECKOJIbKO TakKUX KaMHeln ¢ cobon B
Ounnapgenbuio. Korga mbl npuexanu K Tegy AOMOW, ero YeTbipexneTHAa o4kKa [ensu
Bblbe)Kana BCTpeyaTb Nany u CNpocuaa, 4To Mbl HaLLW.

Haw HecpaBHEHHbIN NJaBHUK. K coXXaneHunto, HaM yaanoCb HaUTU TOJIbKO 3TOT
oTaesnbHbIN obpa3sel. PUCYHOK BBepXy BOCMpoOmn3BeneH c pa3speweHnsa Ckotta PonnHca
(YHnBepcuteT Apkaausa). PoTo aBToOpa.

Noka3biBas [len3n oanH U3 KaMHeWn, Mbl BHE3AMHO OCO3HaIM, YTO U3 HEro BbICTynaeT
parMeHT NJaBHMKA KPYMHOW pbibbl. B Mosie Mbl 3TOFo0 NO4YEeMy-TO HE 3aMeTUn.
Bckope HaM NpeacTosno y3HaTbh, 4TO 3TO He 00bIYHLIN PbIOUW NAABHUK: BHYTPWU €ro
ObIs10 HeEMano KocTen. NpenapaTopbl B 1abopaTopun NOoTpaTUAM OKOO Mecsla Ha
N3BJIeYEHME CKesleTa 3TOro NJaBHMKA U3 KaMHS, 1 Korga oH 6bis1 M3BneYeH, B3opam
nogen sBnepsble NpencTanm ocTaTku ckeneTa pbibbl, cooTBeTCTBYOWME cxeme OysHa.
Ban>xe Bcero K Ty/I0BULLY pacnoflaranacb ogHa KoCTb. K Hen Kpenunuck ewe ase. OT
HUX OTXO4WNAN WecCTb psafnoB HebonbLwnx KocTen. Mo BceM npnsHakam 370 bbina pbiba,
HaZeNleHHas najbuaMu.



MnaBHWK 3Ton pbibbl 06nagan NOMHOLEHHOW NEPENOHKON, ero 0OCHoBaHMe 6bi10
MOKPbLITO Yewyen, a fionaTKka OTHOCKUNACh K pbibbeMy Tuny, HO B rnybuHe naaBHMKA
HaxoOnANCb KOCTU, BO MHOIOM COOTBETCTBYHOLLME KOCTAM “CTaHAapTHon”
KOHEYHOCTN HAa3eMHOIro NO3BOHOYHOr0. K coXKasleHnto, B HalLEM pacrnopsi>XeHnmn Obin
NNWb OTAeNIbHbLIN NNaBHUK. Tenepb HaM Hago BbIJI0 HANTU MeCcTo, rae MoXXHO 6b110
0bHapyX1Tb MNOJIHblE CKEeNeTbl TaKNUX CyLWeCcTB. EAVMHCTBEHHbIN OTAENbHbIN MAaBHUK
HUKOrga 6bl He NMO3BOJIN HaM OTBETUTb Ha MaBHbIE BOMNPOCHI - KakK 3TO CyLEeCTBO
MoJIb30BaJI0OCb CBOVMMU MJIaBHMKAMM 1 Obl/In N1 B €ro njaBHUKaX CyCTaBbl,
COOTBETCTBYHOLWME HaWMM 1 paboTatowme no Tomy e npmHumnny. OTBET MOXXHO 6b1S10
HaWTW, TONIbKO A00bIB LeNbi CKeNeT.

Ha ero nonck ywno no4yTtn aecaTtb nNeT. 1 He MHe nepBOMY NOCHACT/IMBUIOCH YBUAETb
ero. NepsbiMK BbIIN ABa NpenapaTopa nckonaemoix, ®pen MannncoH n bob Mawiek.
MNpenapaTopbl y HAaC 3aHUMAKOTCA TeM, 4TO C nomMowbto 3ybospavebHoro
obopynoBaHnsa yaanaoT oparMeHTbl Mopoabl ¢ cobpaHHbIX HaMK B NoJsie obpasuos,
TeM CaMblM U3BJlIeKas Ha CBET 3aKJIlDYEeHHbIe B TOJIWe NopoAbl NCKOMaeMble OCTaTKMW.
MNpenapaTopy TpebyloTcsa Mecsubl, @ UHOr4a 1 rogbl Ha TO, 4TOObLI NpeBpaTUTL
00NbLWION KaMeHb, CoAep>Xalluin NCKoNaeMble OCTaTKN, B Kpacusbin obpasel,
OOCTYMHbIN ONS U3yYeHUS.

B xone akcneanunn 2004 roga mbl cobpann Ha OCTPOBE DACMUP TPU KPYMHbIX KyCKa
nopoAbl 4EBOHCKOro nepnoaa pa3mMepoMm ¢ 6onblion npegMmeT py4yHon knaaun. B
Ka)XAOM M3 HUX Bbl/IN OCTATKN XXUBOTHOIO C MNJIOCKOW rOJIOBOM: Te, 4TO 1 0OOHapyXun
noao NbOOM Ha OHe Kapbepa, 3k3emnasap CTmBa n ewle OAVH 3K3eMNAsap, HAaNAEHHbIN
HaMN B NOCJ/IEQHIO Heaeso akcneanymn. B nonesbiX yC/I0BUAX Mbl O4UCTUIN TOJI0BbI
3TUX UCKOMAEMbIX U U3BJIEKSIN OKPY>XXaBLUNE UX KPYMHbIe KYCKN NOpoAbl, 4ToObI B
nabopaTopHbIX YC/IOBUAX NCCenoBaTb CTPOEHME TeNna 3TUX cylecTs. 3aTeM obpa3ubl
OblNIN ynakoBaHbl B r'MNC Aasa TpaHcnopTnposkn. Korga B nabopatopum ¢ obpasuyos
CHUMAIOT FUMC, 3TO MOXO0>XKe Ha BCKPbITUE KarcyJibl C NOC/aHNeM U3 npoworo. B aTtom
rnnce 3ak/YeHbl hparMeHTbl Halen XXU3HU B APKTUKE, 0 KOTOPbIX Y HAaC TakXe
MMEeKTCA caeslaHHble B MoJie 3aMeTKN, NOCBSALWEHHbIE KaXKgoMy cobpaHHoMy obpa3suy.
Korga mMbl CHMMaeM runc, obpasubl NaxHyT TYHAPOW.

KocTu nepenHero nnaBHUKa TUKTaasIMkKa - pbibbl, Y KOTOPOW €CTb 3ansACThe.



®pen B Punagenspuuv n bob B Ynkaro ogHOBpPEMEHHO yaanaam nopoay ¢ ABYX
pa3Hbix 0bpa3yoB. M3 0gHOro 13 HUX bob n3Bnek ManeHbKYy KOCTOYKY, BXOAMBLUYIO B
COCTaB njaBHUKa 6onbLION pbIbbI (TOrAa Mbl ewe He Ha3BaJiM ee TUKTaaMkoM). Ho
BOT YTO OTJZIMYAJI0 3TY KYyOMYECKYI0 KOCTOYKY OT Nt0bon Apyron n3BeCcTHON paHee
KOCTOYKW pbibbero nnaBHUKa: Ha ee KoHuUe bbin cycTas ¢ yraybneHnsamMm gnsa 4etblipex
APYyrux Kocten. MIHbIMK CNoBaMu, 3Ta KOCTOYKa Bblla Nopa3nTesibHO MOX0Xa Ha KOCTb
3anacTbA. K coxkaneHuto, nnaBHMKKM obpasua, ¢ koTopbiM paboTan bob, cavwkom
NJI0OXO0 COXPaHUNCL, 4TOBbI MOXXHO ObINI0 CKa3aTb 4TO-TO 6osibliee. HoBble AaHHbIE
npuwwn Hegenen nosxxe n3 Gunagenshunmn. dpen, Nosb3yacb CBOUMU
3yboBpayvyebHbIMM MHCTPYMEHTaMK, Kak no BoswebCcTBY U3BJIEK U3 KaAMHSA OCTaTKK
Lesioro naaBHMKa. Kak pas Ha NpaBUJIbHOM MeCTe, Ha KOHLLe Ne4eBOon KOCTU, B 3TOM
naaBHUKe Bblsla Ta CaMasa KOCTO4YKa. 1 K TOM CaMOW KOCTOYKE KPEenuancb YeTbipe
cnepyowmx. Hawwvm B3opam npeacTano CBUAETENbCTBO MPONCXOXKAEHUS YacTn
Halwwnx cObCTBEHHbIX Tes, 3aKto4eHHoe B pbibe Bo3pacToM 375 MUAAMOHOB neT. Mbl
Hawnwm pbiby, y KoTopon BbIN0 3anacTbe.

3a nocseanyouime HeCKOJIbKO MecsiLleB HalwmMM B3opaM npeacTasa 3HaduTesbHas
4aCTb OCTaJIbHOro CKeneTa 3ToW KoHeYyHoCcTU. OHa npeacTasasana cobon HeYTo
cpenHee mexay pbibbVM MAAaBHUKOM U KOHEYHOCTbIO Ha3€MHOIro NO3BOHOYHOrO0. Ha
NJaBHMKaX Y Halwlen pbibbl OblNa NepenoHkKa, HO NX CKeneT npeacTasnsan cobon
MPUMNTUBHbBIA BapnaHT cxeMbl Oy3aHa: o4Ha KOCTb - AiB€ KOCTU - MHOI0 KOCTOYEK -
nasblbl. B NOTHOM COOTBETCTBMU C NMpefCcKa3aHueM, Ceayrwmm n3 Teopun
HdapBuHa, B onpefeneHHOM MeCcTe U B OT/IOXKEHUAX ornpenesieHHOro BpeMeHu Mbl
HawAn popmMy, MPOMEXXYTOYHYIO MeXXOy ABYMSA Pa3HbIMU FPyrnamMn XXUBOTHBbIX.

Haxogka 3Toro naaBHUKa 6blna NMLLb MEPBON YaCTblo Halero oTkpbiTus. Camoe
nHTepecHoe ans Tena, Papuia n MeHs Havasnocb, Korga Mbl CTanum pas3bupaTbcs C
dyHKUMAMU 1 paboToM 3TOro NJIaBHMKA N BbiABUIaTb FrMNOTE3bl O TOM, MOYEMY B HEM
BoobLLEe BO3HNK CyCTaB 3anacTbs. PewweHne 3Tux npobnem MOXKHO HaTK, n3y4yas
CTPOEHME KOCTEN N COEONHSAOLNX NX CYyCTaBOB.

Koraoa Mbl pa3obpain No YacTsAM CKesleT NJIaBHMKa TUKTaaJmka, Mbl 0O6HapyXXuam
HEeYTO BeCbMa NnpmMeYvaTesibHOe: MOBEPXHOCTUN KOCTEN B KaKAOM CyCTaBe O4YeHb
XOPOLLO COXPaHWINCL. Y TUKTaaaunka bbiam nonaTtka, naeyo, npeanseybe 1 3ansacTbe,
COCTOSILLINE N3 TEX XKe KOCTEN, 4TO N COOTBETCTBYHIOLLME HYaCTN YeNI0BEYECKOM PYKN.
3y4as cTpoeHne CyCcTaBoOB, COEAUHSOLWMX 3TN KOCTU, 4TOObI MOHATL, KaK OHU
ABUraJINCb APYr OTHOCUTESIbHO ApYyra, Mbl y6eounance, YTO KOHEYHOCTU TUKTaanKa
66111 NpucnocobneHbl 4N BbIMOJHEHNSA A0BOJIbHO HEOObLIYHOM hyHKLMK: 3Ta pbiba
MOrJjla OT)KMMaTbCS.



Korga Mbl OT)KMMaeMcs, 1afoHW HalIUX PYK NpuXXaTbl K 3eMJie, PyKU COMHYThI B
JNIOKTAX, U Mbl MOOHNUMaEM 1N ONMyCcKaeM TyJI0BMLLE C MOMOLLbIO FPYAHbIX Mbilwy,. Tesno
TUKTaaJIMka NO3BOJIANI0 eMy NPoLesibiBaTb TO XXe caMoe yrnpaxHeHne. KoHe4YHoCTu
MOran crmbaTbCs B IOKTSAX, KaK HallW PyKW, @ 3ansaCcTbe NO3BOJIASIO OTOMHYTh KOHeL,
NMJaBHMUKa B CTOPOHY, TaK 4YTO pbibbs “NafgoHb” Npm>Xnmanachb K 3emne. Yto e o
FPYOHbIX MbILWL, Y TUKTaasMka oHW Oblain, NO-BUOUMOMY, NMPeKpacHo pa3BuTbl. Ecan
Mbl MOCMOTPWUM Ha ero JIONaTKN N Ha HMXXHIOK CTOPOHY ero rnJjeyeBbiX KOCTEN B TOM
MecTe, rae OHW COeanHANNCL APYr C APYrOM, Mbl YBUOUM MaCCUBHbIE rpebHn n
6opo3abl, K KOTOPbIM, BEPOATHO, KPEMUANCH KPYMHbIE FPyAHblIe MblLlLbl. TUKTaannkK
yMen BbINOJIHATb N3BECTHbLIN NMpukKas “ynan-oT>xasnca”!

PEKOHCTPYKUMNSA TUKTaasMKa B HaTypaJibHYIO BEIMYNHY (BBEPXY) N PUCYHOK €ro
nnaBHMKa (BHM3Y). B 3TOM NsiaBHUKE eCTb MNJieyo, npeansedybe U NpoTo3anscTbe,
KOTOpbl€ M03BOJIANIN TUKTAAJINKY BbIMOJHATL YTO-TO BPOAE OTXKUMaHUN.

3a4veM pbibe MOrao NoHafobnTbCA OTXKMMaTbCA? YToObl pa3obpaTbCA B 3TOM,
paccMOTpuUM BCe ee Teso. [1ockasa ronosa C rnasamum Hasepxy u pebpa, no-
BUOVMOMY, FOBOPAT HAM O TOM, YTO TUKTaaJIMK MOI yCreLwHo nepeasBmuraTbCs no gHy
Ha MeJIKOBOAbAX PeK UJIN 03epPKOB 1 faXke wenaTb No rpasun sosne bepera.
MnaBHMKKN, NO3BONSOWMNE NOAAEPKNBATL TeNo, nomorann 6ol peibe coxpaHaTb
MaHeBpPeHHOCTb BO BCEX 3TUX Cpefax. dTa UHTepnpeTauns TakXe COOTBEeTCTBYeT
reoniornyeckmm ocobeHHOCTSAM MecTa, Fae Mbl HalliM UCKOMNAaeMble OCTaTKU
TUKTaanuka. CTpoeHue CNoeB 34eLlHNX FOPHbIX NOPOA U 3epHUCTAa CTPYKTypa caMux
3Tux nopof obnafatoT XxapakTepHbIMU NPU3HAKaMN OTJIOXKEHUWN, OCTABJIEHHbIX
Her1yboKom pekon, OKpyXeHHOW OOLMPHON, peryasapHo 3aimBaeMomn NonMon.

Ho 3a4em BoobLLe XnTb B NogobHom cpene? YTo MOrno 3actaBuTb pbiby NOKNHYTb
TOJILY BOAbI M MOCENNTBLCA Ha MeNKoBoAbAX? MNogymanTe BOT O 4eM: efiBa i1 He BCe
pbIObl, XXMBLUME B peKax B Te fanekune speMeHa, 375 MUInoHoB neT Hasag, bbinum
XULWHUKaMWN TOro WM NHOro poda. HekoTopble N3 HUX JOCTUrann B ANNHY MATH
MeTpOB - BABOEe HBonbLue, 4eM CaMbIl KpYNHbIM TUKTaannk. Camasa obblyHas pbiba,
OCTaTKM KOTOPOM BCTPEYaOTCA PAAOM C OCTaTKaMn TUKTaasIMKa, NpeBbilana ABa
MeTpa B AJIMHY U MMena rosioBy pa3MepoM C backeTbosbHbIN MaY. Ee 3yObl Obinn
pa3MepoM C KOCTbIJIN, KOTOPbIMU 3aKPensfioT Xesle3HOAOPOXKHbIe pesibChl.



3axoTenock 6bl BaM nonnaBaTb B 3TON ApEBHEN peke?

He 6yneT npeyBesiM4eHNEM CKa3aTb, YTO B 3TOW cpele La BOMHa BCEX MPOTUB BCEX.
CTpaTerumu, KoTopble NO3BOJIS/IN BbXKUTb B TaKMX YCJIOBUAX, BMOJSIHE O4EBUAHbLI: CTaTb
60/bLlINM, 0OETbCS B AOCNEXn unn BbibpaTbCsa U3 BoAbl. [T0OX0XKe, Haln ApeBHUE
npenku 6bin He N3 Tex, KTO Ne3eT B ApakKy.

9Ta CKJIOHHOCTb HalinX Npeakos niberaTb KOHOJNKTOB UMEET A/ HAaC OrPOMHOE
3HaYeHne. Mbl MOXXEM HaWTU UCTOKN CTPYKTYP HaMX COBCTBEHHbIX KOHEYHOCTEN B
naaBHUKax 3Tux pblb. NoaBuranTe KUCTbIO Pykn, crnbas un pasrmbas pyky B 3ansacTbe.
CoXXMUTEe 1 pa3oXXMUTe nasnbubl. [lenas 3To, Bbl N0JIb3yeTeCb CyCTaBaMu, BrepBble
BO3HUKLLUMMUN B NJIaBHMKAX PbIb Bpoae TUKTaanmka. JJo 3Toro Takux CyCTaBOB He
6b1s10. Mocse 3TOro Mbl HAXOAUM UX B KOHEYHOCTSAX HAa3eMHbIX MO3BOHOYHbIX.

Nepengem oT TUKTaasMKa K aMpunbnam v ganblle, K MAEKONUTAOLWMM, U HaM CTaHeT
COBEpPLUEHHO ACHO, 4TO ApeBHenwune obnagaTenn KOCTEN HalLero rnsjeya u
npennjeybs U Aake Hallero 3anacTbs U KUCTU PyKM obnaganm Takxe vyewyen um
nepernoHKOM Ha NJaBHMKaX. 3TK cywecTBa bbian poibamu.

YTo Ham faeT 3TOT nJiaH CTPOeHUs, 0fHa KOCTb - BE KOCTU - MHOIO KOCTOYeK -
nanblbl, KOTOPbIK Oy3H c4uTan 3ambicsioM Co3paTtena? Y HekoTopbIX pblb, Hanpumep
ABOSAKOAbIWALLNX, Y OCHOBaHNSA CKesieTa NJIaBHUKOB TOXXe MMeeTCs 0Ha KOCTb. Y
APYrunx, HarnpuMep y 3yCTEeHONTEPOHa, €CTb Y>Ke KOHCTPYKUUA “OfHa KOCTb - ABe
KoCcTu"”. Nanee naoyT cyuwecTBa Bpoae TUKTaasInKa, y KOTOPbIX eCTb OflHa KOCTb, ABe
KOCTW N MHOI0 KOCTO4YeK. B Halwmx KOHeYHOCTAX 3akJllo4eHa He ogHa pbiba, a uenbin
akBapuyM. dyHaamMmeHTanbHbIW niaaH OysHa bbin pa3paboTaH peibamn.

XOTHA TUKTaanaunk, no-euANMOMY, 0EeNCTBUTESIbHO MOI OTXKUMATbCA, OH HUKaK He Mor
urpatb B 6encbon nnm Ha hopTenmaHo n XoaAnUTb Ha ABYX Horax. [yTb OT TUKTaaJIMkKa
K YenoBeKYy 04eHb A0J10r. HO BOT BaXXHbIV U BO MHOIMOM YAUBUTENbHbLIA (DAKT:
O0NbLINHCTBO KOCTEN, KOTOPbIE NO3BOJIAT JIOAAM XOAUTb, nnn 6pocaTb 4TO-HUOY b,
NNn XBaTaTb YTO-HNOYAb PYKOWN, BrepBble NOABUINCH Y XKUBOTHbIX, XXUBLUNX OECATKMN
N COTHW MUIJINOHOB NieT Ha3ag. MNpefwecTBeHHMKM HawnxX niedvyesBbiX U begpeHHbIX
KocTewn bbin y pblib Bpoae sycTeHoNnTepoHa, koTopomy 380 MUIJIMOHOB NeT.
TUKTaaNnK OTKPbIJ1 HAM paHHMe 3Tarbl 3BOJIIOLMM Hallero 3ansAcTbs, NafoHU U
nasbues. NepBble HacToAWME Masblbl Mbl BUAUM Yy aMbpnbuin, kKotopbim 365
MWJIJIMOHOB J1EeT, TaKMX KaK akaHToCTera. HakoHeL, NOJIHbIA KOMMNJIEKT BCEX KOCTEWN
YelIoBe4YeCKOoro 3anacTbs U JIOAbDKKY BNepBble BCTPeYyaeTCcs y penTuinm Bo3pacToM
250 mnnnnoHos neT. CKeseT HaWnx pyK U HOr hopMmMpoBasicsa 3a COTHU MUIJIMOHOB



neT, crepsa B NMJjaBHUKaX pbib, 3aTeM B KOHEYHOCTAX ampunubuin n penTuann.

Ho B 4eM COCTOSIIM Te Ba)KHellle N3MeHeHNsa ckesieTa, KoTopble NO3BOJINAM HaM
NOJIb30BaTbCA PYKAaMU U XOAUTb Ha ABYX Horax? Kak oHu npoucxoannu? [laBante
obpaTMMCs K ABYM NPOCTbIM NPMMEPAM 0 KOHEYHOCTSX, 4TOObl 0THACTM OTBETUTL Ha
3TW BOMPOCHI.

Mbl, nI04N, Kak U1 MHOTrMe Apyrue MaekonmTaLime, MoOXXeM BpalwaTb 60bLnm
nasabLUeM PYKM OTHOCUTENIbHO npegneybs. 9TO HEXUTPOE YMEHME O4EHb BaXKHO 014
NCNO0JIb30BaHUA PYK B MOBCEAHEBHOW XXU3HW - NpeacTaBbTe, KakK C/I0)KHO HaM Obino
Obl eCTb, NMcaTb UK BpocaTb MAY, ecnm Obl Hawa KNCTb Oblsla 3aUKCMpoBaHa
HenoABM>XXHO. Mbl o61agaemM 3Ton CNOCOBHOCTBLIO MOTOMY, YTO O4HA U3 KOCTEN
npeanseybs, NyvyeBas, BpallaeTCsa OTHOCUTEIbHO OCU, MPOXOASLLEN Yepe3 JIOKTEBOW
cycTas. Ero ctpoeHue Ha yauBrieHne XxopoLo npucnocobneHo ansa storo. B KoHue
nJje4yeBon KOCTW pacnosiaraeTcsa wapuk. KOHYMK S1y4eBOW KOCTU, 3aKpenieHHbIN
30€ecCb, CHabXXeH KpaCuBbIM MasieHbKUM yrnybneHnem, B KOTOpoe BXOAUT y4aCToK
MOBEPXHOCTU LWIAapUKa. TOT LWApPOBON LWWAPHMP 1 NO3BOJIAET HaM BpallaTb KNCTbIO
pyKn. Takoe OBM>XXeHMe Ha3blBaloT “NMpoHaumns” (BpalwiatesibHOE OABMXKEHUE KUCTK
CHapY>XW BHYTPb - NpaBas pykKa npu 3ToM byaeT ABUraTbCHd, COOTBETCTBEHHO, MPOTUB
4aCOBOW CTPENIKM, NeBas - Mo 4YaCoBON CTpesike) n “cynnHauma” (B obpaTHOM
HanpaBAeHnn). Y KOro Mbl HAXO0AUM NCTOKN 3TON CNoCobHOCTN? Y CyLlecTB Bpoae
TUKTaasMKa. Y TUKTaaJinka Ha KOHLLe JIOKTEBOW KOCTW pacrosiaraeTcs yaJIMHeHHoe
yTOJILLLEHME, C KOTOPbLIM coeanHsaeTcsa yrnybneHmne Ha KoHue ny4yeBon KocTu. Koraa
TUKTaannk crmban KOHeYHOCTb B JIOKTE, KOHYMK ero paanasbHOWM KOCTU BpaLlacs
(NpoHaTMpoBas) OTHOCUTENLHO JIOKTHA. CTaanun COBEPLUEHCTBOBAHNSA 3TON
cnocobHoCTK Mbl Habngaem y ampmnbuin n penTuanin, y KOTopbiX KOHeL, nie4eBon
KOCTW NpeBpaLlaeTcs B HACTOALWMN LWWAPUK, MOYTN TaKOW e, Kak y Hac.

ObpaTuMcCH Tenepb KO BTOPOW NMape KOHeYHOCTEeN. 3a4eCb Mbl HaWAEM KJI0O4YEBOM
MPU3HaK, KOTOPbIA MO3BOJIAET HaM XO4UTb.

ITOT NPU3HAK €CTb He TOJIbKO Yy HaC, HO N y APYrnx MmaekonuTawowmx. B otanyme ot
pbl® 1 aMPUBUN y HAC KOJIeHU U JIOKTU CMOTPSAT B pa3Hble CTOPOHbI. DTO OT/n4mne
NPUHUMNManbHO: NpeacTasbTe cebe, KakoBo BbIIO Bbl XOAUTL, ecnun Bbl KONeHn
cMmoTpenn Hasan. CoBceM APYryo KapTUHY Mbl BUAMM Y pblb Bpoae 3yCcTe-HOMTEepPOoHa,
Yy KOTOPbIX COYJIEHEHWNS, COOTBETCTBYIOLLNE HALLUM KOJIEHAM U JIOKTAM, CMOTPAT Mo
CYTW B OLHY U Ty Xe CTOPOHY. B xone BHYyTpMyTPOOHOro pa3BnTUSA KOJIEHU N JIOKTU Y
HaC NOBOPAYMBAIOTCA N 3aHUMAIOT MONOXKEHNE, CBONCTBEHHOE YEJI0BEKY.



Korga mMbl XO0AMM Ha ABYX HOrax, ABUM)XeHUa Hawnx benep, KoNeHen, NoAbKEK U
CTYMHEWN HecyT Halle Tesio Bnepe B BbINPAMIEHHOM MOJJIOXKEHUW, COBCEM HE
MOX0XXeM Ha NMPU3EMJIEHHYIO MO3Y TaKUX CYLLECTB, KakK TUKTaanauk. MpuHUnnmanbHas
pa3HULIA 3aKJIl04aeTCs B NonoXxeHun beapa. Halm Horv He TopYyaT B CTOPOHbLI, Kak
HOrM KpokKoawuna nnnm ameubumn nnn NnnaBHMKM pbibbl: OHM HanpaBieHbl BHU3, No.
Tynosuule. Mono)xeHne HOr NoMeHsNoCb bnarogaps sMeHeHNaM TazobegpeHHOoro
cycTaBa, Ta3a un 6begpa: Haw Ta3 npmnobpen popMy Yalium, BepTay>KHaa BNagnHa
Ta3obenpeHHOro cyctaBa, B KoTopon kKpenutca beapo, yrnybunack, a camo 6egpo
0bpeno CBOO XapaKTEpPHYIO LLIENKY, KOTopas No3BonseT eMy bbITb HanpaBAE€HHbIM
BHM3, a He BOOK OT TynoBuLa.

O3HayvalT M 3TU PaKTbl HaLLEN APEBHEN UCTOPUN, YTO NIOLAEN HENMb34 CYNTATb
0COBEHHBIMU U YHUKAJIbHBIMU Cpean APYrux XmBbiX cylecTB? KoHeYHo, HeT.
HanpoTus, 3HaHMA 0 rNyboKMX KOPHAX YesnoBevyecTBa AenaloT hakKT Hawero
CyLWeCcTBOBaHMSA elle NnpuMeYvaTesibHee: BCe Halln 3KCTPaopAMHapHbIe CMocobHOCTH
pa3BMINCb HA OCHOBE NMPU3HAKOB, BbipaboTaHHbLIX B XO4€ 3BONOUUN APEBHUMM
pbibaMu 1 ApYyrnMun XXMBOTHbLIMU. N3 0OLWNX 0N MHOMMX XXUBOTHbLIX YacTen BO3HUKJIIA
MONCTUHE YHUKANIbHAA KOHCTPYKUMA. Mbl HE OTAesieHbl MPOoNacTblo OT MMpa NPOYUX
YXUBbIX CYLLECTB - Mbl ABISIEMCSH €ro 4YaCTbio 40 MO3ra KOCTEN U, KaK Mbl BCKOpEe
ybenmmcs, nake 40 reHoB, 3aK/II04EeHHbIX B HAalUKUX KNeTKax.

OrnsapbiBasCb Hasagd, 1 NOHUMalo, 4TO TOT MOMEHT, KOra s BnepBble yBUAE
3ansacTbe pbibbl, 03Ha4YaN 419 MEHS HE MeHblUe, YeM TOT, Korga s oceoboaun ot
Map/n Nanblbl TPYMa Ha NPaKTUYECKMX 3aHATUAX MO aHAaTOMUKN YesoBeKa. B obonx
c/lyydasix 1 OTKpbI Ans ceba rnybokyto cBsA3b MexXAy MHOW cCaMyUM 1 ApYrUM
CyLLeCTBOM.

(naBa 3

Py4Hble reHbl

B nione 2004 roga, noka mMbl C MOMMW Konsleramu 0obbiBann B ApKTUKe nepBble
obpas3ubl TUKTaanuka, PaHau laH, Monoaon COTpyaHUK Moen nabopatopuun, Tpyauics
B NoTe /inua B YnKaro HaZ reHeTu4eCKNMU sKCnepuMeHTaMu € 3apobiliaMn akys u
CKaToB. Ha MOpCKUX NAasi>Kax HepeaKo MOXKHO BCTPeTUTb HebonbluMe YepHble



ANLEeBble KOKOHbI, KOTOPble Ha3bIBAlOT “KoLlesibKaMun pycasiok”. BHyTpu Takoro
“Kolwlenibka” 3aKJIlo4eHOo coaep Kallee XeNToK A1LU0o, B KOTOPOM pa3BMBaeTCs
3MOpPUOH (3apoabill) ckaTa. 3a roabl paboTbl PAHAM NpoBes MHOrMe COTHU Yacos,
JKCMEepPUMEHTUPYSA C SIMOPNOHAMIN, 3aKJTIOHEHHBLIMU B 3TUX ANLEBbLIX KOKOHaX, HeEpenKo
npogoJsikas paboTy ganeko 3a NojsiHoYb. B To pewatowee neto 2004 roga PaHaun
3aHMMaAJICA TeM, YTO C MOMOLLbIO WNpuULa BBOAWI B UCCieflyeMble ANLa XUMNYECKNIN
aHanor BuTaMuHa A. lNocne 3Toro oH OCTaB/IsAN 3apoblln Pa3BUBaATbCA B Te4YeHue
HECKOJIbKUX MecAaLeB, NoKa OHWN He BbUTYMASAINCh U3 aiua.

Takue onbITbl MOrYT NMOKa3aTbCA CTPaHHbLIM CNOCOBOM NPoBOAMTL BONbLLUYIO YacCTb
roga, Tem bonee AN MONOJOr0 YH4EHOro, NJaHUpyoLLero ycnewHyo HayyHyo
Kapbepy. [loyemy akynbl N ckaTbl? [oyemMy BUTaMuH A?

Y106bl 06BACHUTL, B 4EM CMbICJ1 3TUX SKCMEPUMEHTOB, Ha40 BEPHYTbLCA Ha War Ha3ajg
N MOCMOTPETb, HA KaKne BONPOChbl OHM MOryT OTBETUTbL. B 3TOM rnaBe Mbl HakoHel,
nobpanncek 0o peuenTa, 3anNMCaHHOro B Hawen OHK, No KOTOpOMYy 13 eAUHCTBEHHON
ANLEKNETKN pa3BMBaETCA BCe Halle Teso. B MOMEeHT onnof0TBOPEHUS ANLEKTETKMN
CrepmMaTo30MaoM Yy Hee HeT, HanpuMmep, MajleHbKUX PyK, N3 KOTOPbIX pa3BuanCh Obl
PyKun ambpuroHa. Pykn 6yayT noCTpoeHbl Ha OCHOBaHUM MHGOpMaunmn, Coaep Kallencs
B ANLEKNeTKe. 34ecCb Mbl NOAX0AUM K 04eHb rnybokon npobneme. OaHo geno -
CPpaBHMBATb CKeNEeT HalnX PYK CO CKesleTOM pbibbuX MNIaBHUKOB. HO 4TO MOXKET AaTb
HaM CpaBHEHMNE reHeTUYeCcKoro peuenTa, N0 KOTOPOMY (POPMUPYIOTCS HaALIW PYKU, C
peuenToM, N0 KOTOpPOMY hopMuUpyroTCca pbibbn NaaBHUKN? YTobbl BMecTe € PaHAW
HaWTW OTBET Ha 3TOT BOMPOC, HaA0 MO3HAKOMUTLCA C Yepenon OTKPbLITUN, KOTOpbIE
MO3BOININ YBUAETb 0OLME KOPHU HALLIUX PYK, aKyJIbUX MJIaBHUKOB N a>Xe MYLUMNHbIX
KPbl/bILLEK.

Kak Mbl y>xe ybeannmncb, NpopybunTb LUMPOKOE OKHO B Halle fajsiekoe npoLusioe
Mo3BONSIET OTKPbITUE CYLLECTB, KOTOPbIE HYaCTO AEMOHCTPUPYIOT YNPOLLEHHbIE
BapWaHTbl HALWNX Ten BHYTPU CBOUX. Mbl HE MOXXEM CTaBUTb SKCMEPUMEHTLI C AaBHO
BbIMEPLUMMW XXUBOTHBLIMU. A 3KCMNEPUMEHTbI - BEJINKas Bellb, MOTOMY 4YTO OHMU
MO3BOJIAIOT MaHUMNYIMPOBATb YC/IOBUAMU U CMOTPETb, KaK 3TO CKa)KeTCH Ha
pe3ynbTaTax. [1o a3Ton npnynHe mos nabopaTopusa pasaeneHa Ha ABa
noapa3sfesieHns: NosoBMHA 3aHMMAETCS UCKOMAaeMbIMU, a Apyras nosioBMHa -
3apoabiwamn n OHK. BoT Takoe y Hawen nabopaTtopumn pa3fBoeHNEe JINHHOCTMU.
3aKpbITOE Ha 3aMOK XpaHuauLe, rae nexxaT MCKonaeMble OCTaTKM TUKTaasINKoB,
CoCeacTBYET C MOPO3UJIbHOW YCTAHOBKOW, rAe XPaHATCA HallX gparoueHHble
obpas3ubl OHK.



9kcnepumeHTbl ¢ IHK obnagatoT OrpoMHbLIM NOTEHLMANOM A9 NMOMCKa B cebe pbibbl.
YTOo ecnm NoCTaBUTb TaKom 3KCNepumeHT: obpabaTbiBaTb pbibuin 3apoabill pa3HbIMN
XMUYEeCKUMIN BewecTBaMu U 0obutbcs, 4Tobbl ero NaaBHUK CTasl 0THACTM NOXOX Ha
Hawy pyky? Nnum skcnepmMeHT, KOTOpbIA Noka3an 6bl, 4TO reHbl, oTBeYatouwme 3a
dhopmMuposaHme pbibbnx NIAaBHUKOB, MO CYTU COOTBETCTBYIOT reHaM, OTBeYaloLWmMM 3a
opMUpOBaHME HALLNX PYK?

HayHeM c o4eBMOHOW 3aragkn. Hawe Teno COCTOUT U3 KJIE€TOK COTEH pa3HbIX TUMOB.
Pa3sHoobpa3une KneTok onpeaenseT CTpoeHmne n PyHKLUN Halnx TKaHeNn N OpraHoBs.
KneTku, n3 KOTOpbIX COCTOAT HallM KOCTU, HEPBbI, KALLEYHUK U OpYyrue opraHbl,
BbIFMAAAT U BeAyT cebsa coBepLleHHO No-pa3HoOMYy. HeCcMOTpAa Ha 3TW pasnydus, y BCcex
K/NeTOK Hallero Tesla eCTb 04HO (hyHAaMeHTaNbHOe obLiee CBONCTBO: B HUX
cooepXxuTtca coBepleHHo oagnHakosaa AHK. Ecnm B JHK 3anucaHa nHgopmaumna o
TOM, KaK OOJKHbl pa3BMBaTbCA Halle Teslo, ero TKaHW U opraHbl, MoYeMy e B TaKnx
pa3HbIX KNeTKaX, Kak Te, N3 KOTOPbIX COCTOAT MbILULbl, HEPBbI U KOCTWU, COOEPXKNTCS
oaonHakoBasa OHK?

OTBEeT Ha 3TOT BOMPOC COCTOUT B TOM, YTO B pa3HbIX KJIeTKaxX BKJO4YEHbI N paboTatoT
pa3Hble pparMeHTbl JHK (reHbl). KneTka KoXXn oTan4aeTcsa oT HeMpoHa (HepBHOM
KJIETKN) TEM, YTO B 3TUX KJNIeTKax paboTaloT pa3Hble reHbl. Korga reH BKJOYEH, Mo
3anncaHHOMY B HEM peLenTy cnMHTe3npyeTca 6enoK, KOTopbIn MOXKET onpeaenaTb
06nk n nosepeHne KNeTkn. NMoatTomy, 4Tobbl MOHATL, B HEM pasHULA MeXAY
KJIeTKOWN, BXOAALEeN B COCTaB rfnasa, n KJIeTKON, BXOOALWEN B COCTaB CKesieTa PyKWH,
HY>XHO pa30bpaThbCsa B TEX FEHEeTUYECKUX nepekvaTensx, KoTopble ynpasasaoT
AKTUBHOCTbLIO FEHOB BO BCEX KJIETKAX U TKaHSAX.

BOT 4TO 0COBEHHO BaXkHO: 3TU reHeTnYeCcKne rnepexkatovaTesnn n No3BonsaoT
opMmnpoBaTh Halle Teno B Xo4e pa3BuTUA. B MOMeHT 3a4aTuna Hal opraHusMm
BO3HMKaeT B BUAe eANHCTBEHHON KNeTku, cogepxxawen AHK ¢ nonHbIM peuenTom
ansa cbopkn byanyuiero Tena. MNnaH, N0 KOTOPOMY CTPOUTCA BCE Halle Teso,
peannsyeTca NoCpenCcTBOM UHCTPYKLUWIA, KOTOPbIe BCe 3anncaHbl BHYTPU 3TON
€QVNHCTBEHHON MUKPOCKOMUYECKON KNneTku. YTobbl NponTU NyTb OT NMPOCTON
ANLUEKNeTKN A0 BCero 4yesioBeka, COCTOALLEro n3 TpUJIMOHOB Ccneunasn3npoBaHHbIX
KJIeTOK, BbICTPOEHHbIX B MPaBUJIbHOM NopsaaKe, Ha CTPOro onpenesieHHbIX 3Tanax
Pa3BUTUA OOJIKHbI BKIIOYATbCA U BblKJIOYaTbCA Lenble 6aTapen reHoB. Kak
CUMPOHNA, KOTOpPasa NoJsiy4aeTcsa U3 TOro, 4TO MHOXXEeCTBO OTAeJIbHbIX MHCTPYMEHTOB
NCMNOJIHAET pa3Hble HOTbI, YesloBeYecKoe Tesio hopMupyeTcs 3a cHeT paboThl
MHO>XeCTBa NeHOB, BKJ1I0HAEMbIX U BbIK/1H0HAEMbIX BHYTPU Ka)K[A0MN KNEeTKN B Xo4e
Halwero passBuTuA.



eHbl - 3TO oTpe3ku HK, copoep>Kallencs B KaXX Ao KJeTKe Halero Ttena.

Bo3MO>XXHOCTb paboTaTb C reHaMu - HEOL,EHNUMbIN NOJAPOK ANS TeX, KTO usy4daeTt
CTpoeHue n paboTy XMBbIX OpraHN3mMoB. bnarogapsa 3ToM BO3MOXXHOCTU Mbl MOXEM
CpaBHMBAaTb AENCTBUE Pa3HbIX FTEHOB M BbIACHATb, KAKMUE U3MEHEHNSA NPONCXOAAT NoA4
Nx oencTemem nNpu opMmnMpoBaHMN HOBbIX OPraHOB B Npouecce pa3BuTua. Bosbmem, K
npumepy, KoHe4yHocTu. CpaBHMBas Habop reHos, paboTalLWmX B KNeTKax
dhopmupytowerocs poibbero naasHuKa, ¢ HabopoMm reHos, paboTatoWwmMx B KIeTKax
pa3BUBatOLLENCSA YeNIOBEYECKOW PYKN, Mbl MOXXEM YCTAHOBUTb, Kakue passinymsa ecTb
MeXAY MNIaBHUKOM U PYKOW Ha reHeTU4YeCcKoM ypoBHe. Takoe CpaBHEHMe no3BonseT
HaM BbISIBUTb BO3MO>XHbIX BAHOBHMKOB - FEHETMYECKME NnepeKkayaTenn, NU3MeHeHmne
KOTOPbIX MOr/10 NPMBECTU K MPEeBpPALLEHNIO MJABHUKOB B KOHEYHOCTU HAa3EMHOIro
NO3BOHOYHOrO. [locae 3Toro Mbl MOXXEM MU3Yy4nUTb paboTy 3TUX FrEHOB B OpraHmn3me
3MOpMOHa M NMONbITaTbCA BbISCHUTb, KAK UMEHHO OHU U3MEHUINCb. MOXKHO CTaBUTb
[aXKe TaKme 3KCNepuMeHTbl - MaHUMyaMpoBaTb paboTon reHoB N CMOTPEThb, Kak
MeHsleTCcs opraHn3m sMbpuroHa Noa AeNCTBMEM ONpefeneHHbIX YCI0BUA UK
BeLLEeCTB.

YT06bl pa3obpaTbCA B TOM, B KAKUX FreHax 3anucaH peuenTt opMUpOBaHMA HaLLUX
PYK N HOI, Mbl AOJIXHbI 4eNCTBOBaTbL MOA0OOHO KpUMUHaNNUCTaM U3 Tenecepuana
“C.S.l.: MecTo npecTynieHnsa” - Ha4nHaTb C Tesla U JOoKanbiBaTbCA A0 CyTU. Mbl
HaYHeM C TOro, 4To pacCMOTPUM CTPOEHME HaNX KOHEeYHOCTeW, a 3aTeM nepennem K
TKAHAM, KJIeTKaM U reHaMm, KOTopble 3TO CTPOeHMe onpenensior.

Co3naBasd pyku

Hawm KOHEYHOCTN TpeXMepPHbI - Y HUX €CTb BEPX U HMN3, CTOPOHA MU3MHLIA U CTOPOHA
60/1bLWLIOro NanbLa, OCHOBaHME N KOHeL,. KOCTN Ha KOHLEe KOHEYHOCTW - B NajibLax -
OT/INYAIOTCA OT KOCTEW BHYTPU nseda nam tasa. CTopoHa MMU3NHLA N CTOPOHA
60/1bLIOro NanbLa TOXXe OTAMYATCA ApYr OT Apyra. bonbwon naneuy yCTpoeH nHave,
yeM Mu3nHel,. OKOHYaTesIbHasa Lesb HalnxX NccefoBaHUi Pa3BUTUSA KOHEYHOCTHN, UX
CeaTon Npaanb, COCTOUT B TOM, 4TObObLI pa3obpaTbCs, KakMe reHbl onpeaenstoT



pa3nyna Mexkny 371eMeHTaMmn ee CcKeslieTa 1 4TO yrnpas/ideT ee pa3BUuTneM BO BCEX
Tpex namepeHuax. Kakne otpeskn AHK nenatoT 601bLLON Nanewl He TakuM, Kak
MU3nHeu? YTo geslaeT Haww nasjblbl HE TAKUMUN, KaK KOCTU MnJieda un npeanneybna?
Ecnun pa3obpaTbCsa B reHax, KOTOpble BCEM 3TUM YNPABASAIOT, Mbl MPOHUKHEM B TalHy
peuenTa, Mo KOTOpPOMY (hopMMpyeTCa Halle Teso.

Bce reHeTnyeckue nepeksayvaTenn, onpegensowme gopmMmmpoBaHme nasbLes,
3aMsCTbs, KOCTEWN Naeda v npeanseybs, cpabaTbiBaloT B NEpMof C TPETbEN Mo
BOCbMYIO Heflento nocsie 3a4aTus. B camMom Havyane CBOero pa3BuTus YenoBevyeckune
KOHEYHOCTW NMpencTaBnsioT coboM KpoLlleyHble 3a4aTKM B BUAE BbIPOCTOB Ha
NOBEPXHOCTW Tena ambpunoHa. [1Be Heaenn 3T BbIPpOCTbl YBENMYNBAIOTCS B pa3Mepax,
NoKa Ha KOHLe nx He obpa3yeTcs ynsoleHHoe paclumpeHne. BHyTpu 3Toro
pacliMpeHnst pacnosiaratoTcsa MUIJIMOHbI KNTIETOK, N3 KOTOPbIX B KOHEYHOM MUTOre
Pa30BbIOTCA CKeNeT, HEPBbI U MblLLbI, KOTOPbIMUX YesioBek ByAeT Nnosib30BaTbCS BCIO
OCTaBLUYIOCS XKN3Hb.

Pa3BUTNE KOHEYHOCTW Ha NMpUMepe Kpbiia LbinJieHKa. Bce knoyeBble cTaanm
Pa3BUTUS CKeneTa Kpbisla NPOXoAsT BHYTPU alLa.

Ina n3yvyeHns npoLeccoB OPMUPOBAHUS BCEX 3TUX CTPYKTYP HYXKHO UCCNenoBaTb
CTpoeHne 3M6PNOHOB N MHOM A BMELLMBATbLCS B MPOLIECC UX PA3BUTUS, YTOObI
BbISICHATb, 4YTO NPOMUCXOAUT, KOrAa pa3BuTne UOET Kak-To HenpaBuibHO. Kpome Toro,
HY>XHO MCCNefoBaTb Pa3IMyHbIX MyTaHTOB, UX BHYTPEHHEE CTPOEHNE N UX FeHblI,
WHOr la Ha MaTepurane creumanbHO BbiBEAEHHbIX MyTaHTHbIX Nopoh. KoHe4yHo, Henb3s
n3yyaTb TaKUMM MeTodamu noaen. FnaBHasa 3agava y4eHblX, KOTOpble NepBbIMA
HaYMHanNM NnoaobHble NccnenoBaHUs, COCTOSAA B TOM, YTOObI HANTU TaKMX XXUBOTHbIX,
nccnenoBaHMe KOTOPbIX OTKPOET HaM TalHy Hallero cobCTBEHHOro pa3BuTUs.
MnoHepbl 3KCNEPMMEHTaIbHOW 3MOPNOIOrNK, 3aHABLUMECS Pa3BMTMEM KOHEYHOCTEN B
TpMALaTble U COPOKOBbIE FOAblI MPOLUSIOrO BeKa, CTOJIKHYINCb C HECKOJIbKMMMU
npobnemamn. M Hy>XxHO 6b110 BbIOpPaTb OpraHn3M, y KOTOPOro KOHEYHOCTM 3apoabllla
6b111 6bl 4OCTYMNHbI OJ151 U3YYEHUS N SKCMEPUMEHTOB. TOT 3apoAblll AOJIKEH BbITb
CPaBHUTEJIbHO KPYMHbIM, MOTOMY 4YTO MHAYe C HAM Hefb3s paboTaTb XUPYpPrniyeckumm
MeTofamMun. TakXKe HEMaNoBaXKHO, YToObI 3TOT 3apoAblll pa3BMBaJICS B YCJIOBUSAX,
3alMLLAIOLWNX ero OT BO3AENCTBUSA COTPACEHUA U APYrNX BHEWHNX hakTopoB. Kpome
TOro, U 3TO COoBepLUeHHO HeobX0aAMMO, 3apoabILLN A0SKHbI ObITb AOCTYMNHbI KPYT /bl



rog n B 6051bLLIOM KONIMYeCTBE. BrosiHe 3aKOHOMEPHO, YTO y4YeHble OCTaHOBWIN CBOW
BblIbOp Ha 06beKTe, KOTOPbLIN Mbl MOKYMNaeM B MarasuHe, - Ha KypuHoM snue.

B nATuaecaTble n wecTngecsaTole rogbl HEKOTOpble 6B1uonorm, B TOM Yyncsae arap
LeuannHr n I>xoH CoHaepc, NnpoBenun psaga OCTPOYMHbIX SKCMNEPUMEHTOB Ha KYPUHbIX
Aanuax, 4Tobbl pazobpaTbCa B TOM, Kak hopMUPYeTCH CTPYKTYpa ckeneTa. KypuHble
3MbpUOHLI B TO BpeMsa BykBasibHO pa3bupann n cobupanm no Kycoykam. Nx
onepupoBaau, NepeMeLlas Ha gpyrne Mecta oparMeHTbl pa3HbiX TKaHEN, 4Tobbl
YBNAOETb, KaK 3TO CKa)KeTCs Ha pa3BuTum smbpuoHa. Takon noaxopn npeanosaran
NCMNoJib30BaHME TOHYaNLWIMX METOLOB MUKPOXNPYPIrUN N MAaHNNYIAUNA C KYCOYKaMun
TKaHen TONWMHON He Bonblie munamMmeTpa. MNonb3yacb 3TuMmn metogamm, UBnnavHr
n CoHAaepcC BbIIBUIN HEKOTOPbIE KJTHOYEBbIE MEXaHW3MbI, NeXallie B OCHOBE
hOopMNPOBAHNS TaKNX Pa3HbIX KOHEYHOCTEN, KaK MTUYbWN KPbiJbS, JIACTbl KNUTOB U
yenoBe4yeckme pyKu.

OHW OTKPbIIN ABa HEOOJbLUNX YH4aCcTKa TKaHW, KOTOpPbIE YNPaBAsioT BCEM Pa3BUTUEM
CKENIeTHbIX CTPYKTYP BHYTPU KOHEYHOCTM.

Bonee Toro, KpoleyHasi NoJI0CKa TKaHW Ha CaMOM KOHLIE 3a4aTKa No CyTu ynpaBasieT
BoObLE BCEM NPOLIECCOM Pa3BUTUSA KOHEYHOCTU. CTOUT yaanuTb 3Ty NOJIOCKY, U
pa3BUTMNE OCTaHaBAMBaeTCcs. Ecnm ynanuTe ee Ha paHHeM 3Tane, y 3apobllla
Pa30BbLETCA TOJIbKO MJeY0 UM ero YacTb. ECM yoanuTb HEMHOMO NMo3)Xe, Pa30BbEeTCS
naeyo n npegnaedvbe. ECAn yaanuTb elle no3xKe, KOHEYHOCTb CHOPMUPYETCS MOYTM
MOJIHOCTbIO, HO MasibLbl BYAYyT KOPOTKUMU N AedOpPMUPOBAHHLIMUA.

Ewe oguH 3KCNepuMeHT, BrepBble NocTaBneHHbIN Mapu MaccenuHr B nabopatopun
I>xoHa CoHaepca, OTKPbIJ1 HOBOE MEepPCrneKTUBHOE HanpasJsieHne uccnegoBaHun.
Bo3bmMeM HeEBONbLLOM YH4aCTOK TKaHW C TOM CTOPOHbI 3a4aTKa KOHEYHOCTU, rae
0OJIKHA chopMMpPOBaTLCHA CTOPOHA MU3NHLA, HA PaHHEM 3Tane pa3BuTusa n
rnepecagum 3TOT y4aCTOK Ha NPOTUBOMOJIOXKHYIO CTOPOHY 3a4aTKa, 4yTb MOHMXXE TOro
MecTa, rae A0JIKEH ChopMUpoBaTbLCA Nepsbin Naney. Jagnum 3apoablilly LbliNJeHKa
pa3BMBaTbLCSA Aajiblle U CPOPMMPOBATL KPbIJIO - U NOJYyYUM pe3ysibTaT, KOTOPbIN
Korga-To NoYTM N5 BCEX OKa3aJiCa OTKpPOBeHMEM. KpbIo LbliNJIeHKa pa3BuioCh
LLeSIMKOM, HO Y Hero 6bis1 MOJIHOCThIO YABOEHHbIN Habop nanbueB. Kpome Toro, 4To
eLe npmMmeyaTesibHee, AONOJHUTENbHbLIN Habop NanbuesB 6bi 3epKasibHbIM
oTpa)keHnemM HopmMmasibHOro Habopa. O4eBNUOHO, YTO-TO BHYTPW 3TOMO y4aCTKa TKaHM,
KakKoe-TO BeLleCTBO WKW reH, Hanpassisio npouecc hopmMmpoBaHmsa BCEX MasbLEB
KOHEYHOCTWN. DTO OTKPbITME BbI3BASI0 HACTOALLYIO JTaBUHY HOBbIX SKCMEPUMEHTOB,
KOTOpble MO3BOINAN Y3HATb, YTO TOYHO TAKOro »e 3chdekTa MOXKHO A0OUTLCA K



MHO>XeCTBOM ApYyrux cnocoboB. Hanpumep, MOXXHO B3ATb KYPUHbIA SMOPUOH U
BKOJIOTb HEMHOI0 BUTaMUHa A B 3a4aTOK €ro KOHe4yHOoCTU UM NPoCTO BBECTHU
BUTaMUH A B ANL0 U AaTb UbINJEHKY pa3BuBaTbCA Aanblue. Ecnn BBeCTU BUTaMUH A B
onpenesieHHOM KOJIM4eCcTBe U Ha onpefeneHHoOM 3Tane pasBuUTUsA, MOXKHO MONYYUTb
Takue XKe 3epkKasibHO yABOEHHble KOHEeYHOCTHN, Kak B onblTax MaccennuHr, CoHaepca v
LiBUASIMHIa € nepecagkon y4acTka TKaHW. DTOT y4aCTOK Ha3BaJin 30HOMN
nonspusytowien aktTuBHoCcTN (3MA). Mo cyTur 3MA 1 cny>XnT TeM PakToOpOM, KOTOPLIN
Aenaet CTOPOHY MU3NHLA OTJIMYHON OT CTOPOHbI Bonbworo nansua. PasymeeTcs, y
UblNJIeHKa HEeT HM HacToAWero MM3nHua, HM HacTosawero 60abWoro nasabua, NOTOMY
YTO Nasiblbl B MTUYBbUX KPbINbAX peayumnpoBaHbl. Mbl Mosb3yeMcs 3TUMN TepMUHaAMN
yCNoBHO, A5 0603Ha4YeHnsA Tex CTOPOH KOHEYHOCTHU, rae y HafiesleHHbIX NATbIo
nasibLaMuy NO3BOHOYHbIX 06pa3yloTCa NATbIA U NepBblA Najblbl COOTBETCTBEHHO.

Nepecanka HebONbLLIOro y4acTKa TKaHW, Tak Ha3biBaemon 3MA, NpuBOANT K
YLABOEHUIO MasibLieB.

OTN OTKPbITUSA Bbl3BaJIM HEMAsbIN MHTEPEC: NoJy4anocb, 4To 3IMA KakmM-To obpasom
ynpasnssia obpasoBaHueM nanbLeB. HO Kak? HekoTopble y4eHble CHUTanun, 4To
kneTkun 3MA Npom3BOOAT BELWECTBO, KOTOPOE 3aTeM pacnpoCcTpaHAETCAa No 3a4aTKy
KOHEYHOCTWN, YKa3blBasa KJeTKaM, Kakmne nanbubl UM popMmmnpoBaThb. [NaBHas naoes
Oblfla B TOM, 4TO B OCHOBE BCEro 3TOro AB/IEHNS MOrJ10 JiIeXKaTb AENCTBUE KAaKOro-To
Hen3BeCTHOro BewecTBa. B yyacTkax, 61m3kux K 3MA, roe KOHUeHTpauus 3Toro
BelleCTBa BbICOKA, KNETKN pearnpyroT opMmnpoBaHneM MmnsnHua. Ha
NMPOTMBOMONIOXKHOW CTOPOHE pa3BuBatoWencs pyku, ganexko ot 3MMA, 3To Bew,ecTBO
pa3baBneHo, N KNEeTKN pearnpytoT Ha 3TO popMupoBaHmnemM 6oabLIOro nasnbLa.
KneTku, pacnoslioXKeHHble nocepegnHe, ToXXe pearnpyoT COOTBETCTBEHHO
KOHLLEHTpaL MM 3TOro BewecTBa, POPMUPYS YKasaTesbHbIN, CPeaHNN U Be3bIMAHHbIN
nanbubl.

Npeto 3aBUCMMOCTN (POPMUPOBAHMSA NasibLEB OT KOHLEHTpaLum HEKOTOPOro
BelleCcTBa BMoJsiHe MOXXHO 6b1s10 NnpoBepuTb. B 1979 rogy AeHHuc Cammepbenn
BXXMBW KPOLUEYHbIN pparMeHT posibrv B 3a4aTOK KOHEYHOCTU LbIMJIEHKa MeXay
y4acTKoM 3MA 1 0CTasIbHOW KOHEYHOCTbIO. 3aMbicen Obial B TOM, 4TOObI
npeaoTBpPaTUTb MPOCayYMBaHne Kaknx-nmbo sewects oT 3MA Ha APYryto CTOPOHY
KoHe4yHoCcTn. 3aTeM Cammepbenn npoHabnogan, 4To NPOMCXO[UII0 C KJieTKaMn No



obe CTOpOHbLI OT 3TOW Nperpaabl. Knetkn Ha ctopoHe 3IMA chopMmpoBann nasnblbl.
KneTkn Ha Opyron CTopoHe He Bcerga hopmmpoBanun nasblbl, a ecnm hopmmpoBann,
TO Hegopa3BuUTble U AedhopMMpOBaHHbIe. BbiBoa Obl1 04eBUOEH: HEKOE BELLeCTBO,
Bblaensemoe 3MA, nencTBUTENIbHO ynpasnseT (hopMUpPOBaHMEM MasibLEB U
onpepenseT nx 06nk. YTobbl BblAENTb 3TO BEWECTBO, UCcnefoBaTesiaM MpuLLIoCh
obpaTntbca Kk AHK.

PeuenTt Ha JHK

9Ty paboTy BbIMOSHAIO Y>KE HOBOE NOKOJIEHNE YYeHbIX. [10 AeBAHOCTbIX rO40B
NpPoLJIOro BeKa, Korga ctasam OOCTYMHbl HOBblE MOJIEKYISIPHbIE TEXHOJIOM MW, YYEHbBIM
He y[aBaJloCb BbIICHUTb, Kakne reHbl yrpasnatoT gencremem 3MA.

Ba>kHbI npopbiB 66171 caenaH B 1993 roay, Korga 0XOTOM Ha 3TU FeHbl 3aHANCh B
nabopatopun Knugpda TenbuHa B Napsapae. Llenbto 3Ton 0XoTbl 6b1/10 BbIACHUTD,
KakKne MoneKkynsapHble mexaHusMbl gatoT 3MNA cnocobHOCTb AenaTb MU3MHEL
HEenoxXoXxnum Ha bonblion naney. K ToMy BpeMeHu, Korga rpynna TenbmnHa Havana
paboTy B Hayane OAeBAHOCTLIX, PSA SKCMNEPUMEHTOB BPOAE TeX, YTO S ONMcCa Bbllle,
MPUBEN YYeHbIX K y6exaeHunto, 4TO B OCHOBE BCEro 3TOr0 SABJIEHUS JieXXasio Kakoe-To
BeLecTBO. BennkonenHasa Teopus, eCam He CHUTaTb TOr0, 4TO HUKTO He 3Hasl, 4TO 3TO
3a BewecTBo. Jlioau npeasarasm Ha 3Ty poJib TO 0QHO CoeAnHEHMe, TO apyroe u
BCAKUIA pa3 ybe)xxganncb, 4To 3TM BelecTBa HE OKa3biBalOT NCKOMOIr0 AENCTBUA.
HakoHel, coTpyaHnKn nabopatopun TenbmHa npumMeHnAn apyron NoAxon, UMeLwmnii
HenocpencTBeHHOE OTHOLWLEHME K NpeaMeTy Hawen KHUrm. OHu pewwnnan obpaTtnuTbCcs
3a OTBETOM K MyXxaM.

eHeTn4yeckmne skcnepmMMeHTbl BOCbMNAECATbIX FO40B MO3BOJINAN OOHaAPYXUTb
nopasnTesibHbln Habop reHoB, No4 AEeNCTBMEM KOTOPbIX CJIOXKHOE Tesio byayuien Myxm
NenuTca U3 eAUHCTBEHHON aueksieTKN. Teno naogoBon MyLLKU APO30dusibl nMeeT
nepegHUn N 3afHUN KOHLUbI. Ha nepegHeM HaxoAuUTCs rosioBa, Ha 3agHeM - 6ploLko,
nocepenunHe - Kpbiibs. Llenibie baTapen reHOB BKJIHOYAOTCA U BbIKJIHOYAOTCA NO XO4Y
pPa3BUTUA IMHUHKN, N NOCNEe[0BaTENIbHOCTb UX BKJIIOYEHUS U BbIKJIIOYEHUSA NO3BOAAET
0hOPMJIATBLCA Pa3IMYHbIM HYacTaM Tesa dbyayuen Myxu.

TenbuH Torga ewe He 3Han 06 3ToM, HO B ABYX Apyrux nabopatopumsax - IHAM
MakmaxoHa n ®una NIHrama - ToXKe He3aBUCMMO APYr OT Apyra NpuLWanM K TOW Xe



camon ngee. PesynbTaToM 3TOro CoBrnageHusa CTaso O4eHb yCrewHoe
COTPYOAHNYECTBO Tpex pa3Hbix nabopatopun. BHMMaHne TenbunHa, MakMmaxoHa un
NHrama npmenek ogvH U3 MyLWWHbIX reHoB. OHM 3aMeTnaun, 4To paboTa 3TOro reHa
henaeT OOWH KOHeL, CerMeHTa Tesla MyXu OTJINYHbIM OT APYroro. FeHeTuKun,
paboTatowme ¢ aposodunaamm, Haseanm 3ToT reH “hedgehog” (To ecTb “exuk”). Pa3se
He HanoMuHaeT paboTa “exunka” B xoge OpMMPOBAHUA Tena Myxu - genaTtb O4MNH
y4acCTOK Tesla HEMOX0XXUM Ha apyrown - paboTty 3lA, KkoTopas aenaeT MU3MHeL,
HEenoxXoXx1um Ha bonbLion naney? OT COTPYOHMKOB Tpex JlabopaTopuin He YCKOJIb3HY 10
3TO CX04CTBO. Ml OHM B3A/1UCb 3a Aeso, pa3bickmBas reH hedgehog B KfieTkax Takux
XXUBOTHbIX, KaK Kypbl, MbILLN N PbIObI.

B aTux nabopaTtopusax 3Hann, Kak yctpoeH reH hedgehog y myx, n cpaBHuUBaAu ero c
reHaMmu Kypuubl, 4ToObl HANTK NOXOXXNIN. Kaxkabln reH obnapgaeT onpenesieHHON
rnocsie40oBaTesIbHOCTbIO COCTABASAOLWMX ero 3J1eMeHTOB (HYKN1eoTna0B).
MonekynsapHble MeToAbl MO3BOINAN UccaenosaTenam “npocmatpmeaTth” JHK Kypuubl
B MOMCKaX TaKoW »Ke NocsiefoBaTeNbHOCTHY, Kak B reHe hedgehog. MNocne gonrmx npob
1 owmnbOK MM HaKOHeL, yaanoCb HAaNTU KYpPUHbIN aHanor reHa hedgehog.

TOYHO TaK XK€, Kak MaJIeoOHTOJI0rM Aal0T Ha3BaHMSA HOBbIM OTKPbITbIM BUAaM,
reHeTUKWN OaloT Ha3BaHUSA HOBbIM reHaM. [eHeTUKK, 3aHUMaBLUMECS MyXaMu-
aposodunnamm n oTkpbliBwne reH hedgehog, HasBanm ero Tak NOTOMY, 4TO Y MyX, Y
KOTOPbIX B 3TOM reHe 6bina MyTauus, Ha Tesne Bbian WEeTUHKMN, HanoMnHatouwmne
KOJIIOYKUN exa. TenbnH, MakMaxoH n IHram Ha3Bas M KYPUHbIA aHasor 3TOro reHa
“Sonic hedgehog" B 4ecTb exxnka COHMKa - NepCoHa)ka BUAEOUTP, BbiNyCKaeMbIX
KoMNaHuen Sega.

HacTano BpeMsa ana caMoro MHTEPECHOro BOnpoca: 4To MMeHHO aenaeT Sonic
hedgehog B KoHe4yHOCTAX? B nabopaTtopun TenbuHa K Monekysae, NpucoeguHsoLLENCS
K 3TOMY reHy, npuaenann nurMeHT, KOTOPbI NMo3BosA HabngaTb, B KaKUX KaeTKax
3a4aTKa KOHEYHOCTW 3TOT reH paboTaeTt. K HeManomy yameraeHuto nccnegosaTenen,
OHN 0BHapPY>XnNAKW, 4TO 3TOT reH 3a4eNCTBOBAH NNLWb B HEOOJILLLIOM y4aCTKe TKaHK, a
nMeHHo B 3lA!

OTcrofa € 04eBMAHOCTBIO Cef0BaJslo, HTO HYXXKHO AenaTb Aanblie. [eH Sonic
hedgehog paboTaeT To4yHO Tam Xe, rae pabotaeT cama 3MA. BCNOMHUM, 4TO ecnu
obpaboTaTb KOHEYHOCTb PETUHOEBOW KNCNOTON (BUTaMUHOM A), To ewle ogHa 3MA
BCTynaeT B AENCTBME Ha NPOTUBOMNOJSIOXKHOM KOHLL,E KOHEYHOCTWU. HeTpyaHo yranaThb,
yTO bymeT, ecnm obpaboTaTb KOHEYHOCTb PETUHOEBOW KUC/IOTOM U MOCJIEe 3TOro
nocmoTpeTb, rae byneT gencreoBaTb Sonic hedgehog. Kak n cnepoBano oxxnpathb,



nocne o6paboTKn peTUHOEBON KNCNOTOM 3TOT NrEH aKTUBEH Ha 0b6enx CTopoHax
KOHEYHOCTU - MU3MHLUA 1 60NbLIOro nasbua, - TOYHO Tak e, Kak n 3MA.

3Haa CTpoeHne KYpuHoro reHa Sonic hedgehog, gpyrue nccnegoBatesnn 3aHAINCD
NMONCKOM 3TOro reHa y ApYrux XXMBbIX CYLEeCTB, Hafe/leHHbIX NasbuamMun, oT NAaryek
no nmopen. OKasasocb, YTO Y BCEX MO3BOHOYHbIX C YEeTbIPbMSA KOHEYHOCTAMU eCTb
Sonic hedgehog. N y Bcex nccnenoBaHHbIX K HACTOALWEMY BPEMEHU XXUBOTHbIX 3TOT
reH aktmeeH B TKaHu 3[A. Ecnm Sonic hedgehog He Bklo4YaeTCs Kak cnenyeT B
Te4YeHne BOCbMOM Hedenn pa3BuTus, y sMOpnoHa nam opMmnpyoTcsa AULLHNE Nanblbl,
nnun 60nbLIOK Nanew n MU3NHEL, OKa3blBAOTCH MOX0XW. B HEKOTOPLIX Cy4aax, Koraa
3TOT reH nospexxaeH, GopMupyeTcs pyka, Noxoxxas Ha LUMPOKoe BeCs10, ax C
ABEeHaAUATbo NOXOXXNUMU MasibLaMu.

CerogHs n3BecTHo, 4To Sonic hedgehog npeacTtasnsaeT cobon oANH N3 AECATKOB
reHoB, paboTa KOTOpbIX MNO3BOASET (POPMUPOBATHL HALLUN KOHEYHOCTM OT nJieda nam
benpa 1 0O KOHYMKOB MNasibLEB 3a CHET NUX NOCAe0BaTENbHOIMO BKJIIOYEHNS U
BbIKJIlOYEHWNS B onpegesieHHoe BpeMs. NpuMmedaTenbHo, 4To paboTbl, NpoBeAeHHbIE Ha
Kypuuax, NarywkKax n Mblllax, AaJn OAWHaAKOBble pe3yibTaTbl. 3anucaHHbIn Ha OHK
peuenTt hOpMUPOBAHUS MeYa, Npeannaeybs, 3ansiacTbs U NaNbLUEB MO CYyTU OAUH N TOT
»Xe Yy BCeX Ha3eMHbIX MO3BOHOYHbIX.

Kak Oaneko B NpoLusioe MOXXeM Mbl NPOCaeanTb UCTOPUIO reHa Sonic hedgehog un
apyrux gpparmeHToB JHK, koTopble ynpasaaoT pa3BUTUEM HALLMX KOHEYHOCTEN?
PaboTaloT nn Te e reHbl Npu popMmnpoBaHmnmn pbibbnX NIABHUKOB? VM HalW PyKU U
HOMM NPUHLMMNANBHO OT/INYAKOTCHA reHeTUYeCKU OT NJAaBHUKOB pbi6? Mbl HaLLn
4yepTbl PblObl B CTPOEHUN HaWNX PYK U HOr. Ho Kak HacyeT OHK, ynpasnsioLwen nx
pa3BuTuem?

34ecb 1 BCTynua B geno PaHaun laH co cBonMun “pycanodybMm KollesibkaMmmn”.

Danonm akyne pyky

PaHan OaH npuwen B Moo NabopaTopurto C NpoCTOn, HO AOBOJIbHO U3ALLHON naeen:
obpaboTaTb SMOPNOHBI CKATOB Tak Xe, Kak Knudpod TenbuH obpabaTbiBan KypuHblie
Aanua. 3ambicen PaHAM COCTOAN B TOM, 4TOBbl NPOBECTM Ha CKaTax BCE IKCMEPMMEHTHI,
NpoBeAeHHbIe HA KYPUHbIX ANLaX y4eHbIMN, N3y4aBLWMMN pa3BUTUE KYyp, OT



XNPYPrnyecknx onepaunm Ha TkaHax CoHgepca v LiBnaanHra oo reHeTn4eckux
akcnepumMmeHToB Knnudga TenbuHa. Pa3Bnture 3apoabillia CKaTa NPOXOANUT BHYTpKU
AnLa, NOKPbITOro cBoeobpasHOM CKOPAYNon KU cogep kallero 3anac xesnTka. K Tomy
»Xe SMOPUNOHBI Y CKaTOB 0BOJIbHO KPYMHbIE, CPaBHUMbIE MO pa3Mepy C SMOpMoHaMun
Kypuubl. Bce 3T cBoncTBa bbl/IM 04EHb KCTaTW - OHW MO3BONSAIN HAaM N3y4aTb
3MOPUOHLI CKATOB, MOJIb3YACb FTEHETUYECKUMU, XNPYPTrNYEeCKUMU U OPpYyruMun
MeTodamMun, pa3paboTaHHbIMU ANA U3YHEHUS KYPUHbIX SMOPMNOHOB.

YT0 Mbl MOrnm 6ol Y3HaTb, CpaBHWBaA pa3BUTuMeE NMNjiaBHMKa CKaTa NJIN aKyJibl C
pa3BUTMEM KpblJla WK HOMU UbIMJieHKa? W, 4To eule Ba)kKHee, 4TO MOramn Obl Mbl
Y3HaTb O cebe caMux N3 Takoro CpaBHeHI/Iﬂ?

KoHe4YyHOCTU ubinnaT, Kak nokasanu CoHgepc, UsnnanHr n TenbuH, npencraBnsaoT
cobon Ha yameneHue XopoLlyo Mogesib AN N3y4eHUs pa3BuTmMa Hawmx COOCTBEHHbIX
KOHe4YyHocTen. Bce, 4To oTKpbin CoHaepc v LIBUNAVHE, Bbipe3as U BXXUBJAA KYCOYKN
TKaHW, N BCe, 4TO yCcTaHoBUAN TenbuH n ero Konnern B ceomx onbiTax ¢ AHK, ¢ Tem
>Ke yCrnexoMm OTHOCUTCA M K HALIMM KOHeYHOCTAM. Y Hac Toxe ecTb 3[1A, ToXe ecTb
Sonic hedgehog, 1 ans Hawero HOpMaJZIbHOro Pa3BUTUSA OHU UFPaIOT TY XKe KJII0YEBYIO
ponb. Kak Mbl yxe ybeonnuco, HenpasuibHo paboTatowas 3MNA nam mytauma B reHe
Sonic hedgehog moryT npmBecTn K cepbe3HbIM gedopMaLnaM KOHEYHOCTEN, NMPUYeM
Ny 4YesioBeKa ToXe.

P3HAOW XOTen y3HaTb, HACKOJIbKO MexXaHN3M (DOPMUPOBAHNA HALLNX KOHEYHOCTEN
OT/IMYAETCH OT TAaKOro MexaHn3Ma y akyJsl 1 ckaToB. Hackonbko rinyboka Halla CBSi3b C
OCTaJIbHbIMU XXMBbIMU CcyLlecTBamMn? HoBbIM Nn peuenT obecnevymBaeT NpaBUJIbHOE
bopMMpoBaHME HALWLMX PYK, WX OH UMeEeT rnybokne KopHu B Apyrux cyliectsax? U
€Cc/ZIN UMeeT, TO HAaCKOo/bKO rnybokune?

AKYJNbl U UX POOCTBEHHUKN - CaMble OpeBHME CYLEeCTBa, Y KOTOPbIX MIaBHUKN NMeT
CKeneTHyl OCHoBY. B ngeane, 41obbl 0TBETUTL Ha BONpocC PaHAn, Hago 6b1s10 bbl
006bITb NCKONaeMyto akyny Bo3pactom 400 MUASIMOHOB NeT, NPUBE3TU ee B
nabopaTopuio, paspesaTb Ha KYCOYKN N NMOCMOTPETL Ha ee reHbl. 3aTemM Hago 66110
Obl NO3KCNEPUMEHTUPOBATL C SMOPMOHaMKM NCKONAeMoro, 4Tobbl y3HaTb, paboTaeT nu
B 3a4aTKaX UX MJaBHMKOB reH Sonic hedgehog n BKJOYaeTCa M OH TaM Xe, rge oH
BK/II0M@EeTCA B 3a4aTKaX HalMX KOHEYHOCTEN. ITO 6bin Bbl YyQeCHbIN SKCNEepPUMEHT,
HO, K COXKaJlIeEHUIO, NPOBECTM €ro HEBO3MOXKHO. V3 TakKuX OPEBHUX NCKOMAEMbIX Y)Ke
Henb3a n3enedb OHK, a ecnm 66l 1 MOXXHO ObINO, BCE paBHO HaM He yaanoch Obl
3anoay4nTb IMOPUOHLI 3TUX NCKOMNAEMbIX, YTOObI NPOBOANTL Ha HUX HALUW ONbIThI.



Mo3ToMy Mbl obpallaeMcs K cnefyolemMy rno KavyecTsy 06bEKTY - COBPEMEHHbIM
aKyJlaM 1 nx poacTBeHHUKaM. [1aBHUK aKyJibl HUKTO He rnepenyTaeT C YesloBe4yecKomn
PYKOW - CJI0OXKHO NpeacTaBnTb cebe ase bonee HEMOXoXXMX KOHEYHOCTU. He ToNbKOo
CaMU aKyJibl COCTOAT C YeJIOBEKOM B JOBOJIbHO fa/IeKOM POACTBE, HO N CKeJsleTHas
OCHOBa VX MJIaBHMKOB COBCEM He MOX0>Ka Ha CKeJleT Halunx KoHeYyHocTen. B
NJaBHMKaX aKyJibl HeJIb3 HAWTU HUYEro, fAa)ke oTAasIeHHO HanoMunHatlouwero
OY3HOBCKOEe “KOCTb - ABE€ KOCTU - MHOIO KOCTO4YeK - naJbubl”. BMECTo 3TOro BHyTpHu
aKyJbero rnJjlaBHMKa HaxoOATCHA KOCTU, MOXOXKNe Ha NPYyTbA: AJIMHHbIE N KOPOTKUE,
LWIMPOKME N y3KMe. Mbl X Ha3blBaeM KOCTSAAMU, HO HA CaMOM feJie OHW COCTOAT U3
XPAWEBON TKaHM (aKyN N CKaTOB UMEHYIOT XpALLEBbIMU pbibamMun, MOTOMY 4TO UX
cKefneTbl HUKOrga He 3aTBepAeBaloT 00 COCTOSAHMSA HAaCTOAWMX KOCTen). ECanm yxx Mbl
peLmnn BbIACHNTb, YHUKasbHbI 1N PYHKLUN reHa Sonic hedgehog ans HaseMHbIX
MNO3BOHOYHbIX, TO NOoYeMy Bbl HE MOCMOTPETL HAa XXUBOTHOE, BO MHOMMX OTHOLLUEHUNAX
cosceM gpyroe? Kpome T0ro, nodyemy 6ol He BoiIbpaTb NpeacTaBuTensa caMblx
NPUMUTUBHBIX U3 COBPEMEHHbIX MO3BOHO4YHbIX, Y KOTOPbIX BOOBLLE nMetoTCA NapHble
KOHEYHOCTN? AKYJ/bl MPeKpacHoO NnogonayT 1 Aasa Toro v Ans Apyroro.

Hawa nepeas 3agada 6biaa 40BOJIbLHO NMpocTa. HaM Hy>XeH 6bi1 HageXXHbIN UCTOYHUK
3MBpPMOHOB akya n ckaToB. OKa3asoCb O0BOJIbHO CJIOXXHO HAaWTW CNocob perynsapHo
nosly4aTb AML@ aKyJsl, HO CO CKaTaMu, nx 6nM3KMmMmn poacTBeHHMKaMN, gena obcrtosanm
nydwe. B utore Mbl Ha4yasm Halln 3KCNEPUMEHTbI C aKyJ1 1 NepeLLIN Ha CKaToB, KOraa
3anachbl aKyJ1 UCCAKAN. Mbl HalWM NoCTaBLMKA, KOTOPbLIN NPUMEPHO pa3 B Napy
MecsaueB NpUCbIsian HaM KOHTENHep C ABaAuaTblo-TpMaLaThio anuamMmm ¢ sSMbpnoHamm
BHYTPWU. Y HaC, KaK y Ty3eMLEeB-OCTPOBUTSAH, BblpaboTasicqd HAaCTOALWMNN Kapro-KybT,
Korfa Mbl Ka)XAblh Mecsil, C HeTepneHnem oXXnaanm NnpnbbiTUa AparoueHHbIX
3MBpPUOHOB.

Pe3ynbTaTbl, NONy4YeHHble TeMOMHOM U APYTrMMU FreHeTUKaMK, NoMoram PaHam
NMpPaBWbHO CNaHMPOBaTb IKcNepumMmeHTbl. Co BpeMeHn paboTsl TenbuHa 1993 roaa
reH Sonic hedgehog 6bI1 HaNAeH y>xe y o4eHb MHOMMX BUAOB NO3BOHOYHbLIX, OT pPbi6
0o nogen. 3Hasa cTpoeHue reHa Sonic hedgehog, PaHan mor “npocMmoTpeTs” OHK
CKaTa 1 aKyJibl B MONCKax 3TOro reHa. O4eHb CKOPO OH Halles ero - akysaun Sonic
hedgehogq.

Tenepb HY>XHO BbINIO OTBETUTL Ha ClieayloWmMe aABa rnaBHbIX Bonpoca. [ae B
aMbpuroHe akynbl paboTaeT Sonic hedgehog? U, 4To ewe Ba)KHee, 4TO MMEHHO OH
nenaeT?



PaboTas c anuamm ckaTtoB, PaHAM yCTaHOBWUA, FAe 1 Korga BKJ4YaeTcsa Sonic
hedgehog B xoae pa3sBuTnsa nx aMm6pnoHoOB. BHa4vase OH BbIACHWI, KOrga npoucxoanT
BKJIIOMEHME 3TOr0 reHa - Ha TOM e 3Tane pa3BUTUA KOHEYHOCTU, YTO Y UbINJIEHKa,
nnn HeT. OKasanocCb, 4TO Ha TOM »Xe. 3aTeM OH BbISACHWJI, BKJIKOYAETCHA JIN 3TOT reH Ha
y4yacTKe TKaHW Ha 3aJHeM Kpato njaBHUKaA, KOTOPbIM COOTBETCTBYET Hallel CTOPOHe
MU3NHUA. I CHOBa OKa3aloCb, YTO MMEHHO TaM. 3aTeM OH MNPOoBes SKCMEePUMEHTbI C
BUTaMMUHOM A. OT0 6bln1 caMbi 3axBaTbiBalOLWMn 3Tan. Ecnm obpaboTaTh 3a4aToK
KOHEYHOCTU UbINJIeHKa UM MJIEKOMUTAaoLWero 3TuM coeguHeHneM, To Ha CTOPOHe
6onbLWOro NasabLa NOABMUTCA ewe OAMH y4acTOK, Ha KOTOpPOM paboTaeT reH Sonic
hedgehog, n 3To NpuBeneT K yABOEHUNIO KOCTEN KOHEYHOCTW. P3HOM BBEN BUTAaMUH A B
3MOPUOHLI, MO0 AA1 OKOJIO CYTOK U 3aTEM MPOBEPWJI, Bbi3blBAE€T I BUTaMUH A 'y
3apoAblllen CKaTOoB, Kak 1y 3apojblllen KypuLbl, BKJOYeHne reHa Sonic hedgehog
Ha NPOTUBOMOJIOXXHOWN CTOPOHE KOHEeYHOCTN. OKa3anocChb, YTO Bbi3blBaeT. Tenepb Ham
NnpeacTosasio [ONAro XaaTb. Mbl y)Xe y3Hann, 4To Sonic hedgehog B 3a4aTkax
NMJABHMKOB aKy/l M CKaTOB Bes cebs Tak XKe, Kak B 3a4aTKaX HalnX PYK U KYPUHbIX
KpblibeB. HO Kakoe fenCcTBUe OKaXKeT BCe 3TO Ha popMupoBaHme ckeneta? OTeeTa
MPULLJIOCH X AaTb ABa Mecsua.

IOMOPUNOHBLI pa3BMBaINCb BHYTPU Henpo3pavyHon 0605104k auy,. Bce, 4To Mbl MoOrnm
Y3HaTb, - XXMB JIN 3MO6PUOH. TO, 4TO HAaXOANTCA BHYTPU €ro nNjiaBHMKOB, yBUOETb ObI10
Henb34.

Mosy4YeHHbIN B NTOre pesynbTaT ABUJ HaM NOpPa3nTEeNbHbIN NPUMeEpP CBOMNCTBA,
KoTopoe o6beamnHAeT Hac C akyslaMu N CKaTaMU: 3epKasibHO OTPa>KeHHbIN NJaBHUK.
BHYyTpeHHME CTPYKTYpPbl FPYAHbIX MJIaBHUKOB YABOUJNCH B HANpaBJIEHUWN FOJI0Ba-
XBOCT TOYHO TaK K€, KaK yABanBaloTCA B TAKUX SIKCNEPMMEHTaX KPblJibs LbIMJIEHKaA.
CTPYKTYpbl KpblJjla yABAaUBaOTCA, oTpa)kasa apyr gpyra. CTpyKTypbl NJaBHUKa aKy/, a
TaK>XXe N CKaToB AeslatoT POBHO TO e camoe. ['eH Sonic hedgehog pencreyeT
CXO0AHbIM 0b6pa3om npun GopMUPOBAHNN CKESTETHON OCHOBbLI CaMbIX pa3HOOBpa3HbIX
KOHEeYHoCTen.

Kak Bbl, BO3MO>XHO, MOMHUTE, 0aunH N3 3phekToB reHa Sonic hedgehog coctonT B
TOM, 4TO OH genaeT najblbl OAHON KOHEYHOCTU Pa3HbIMU, OTJNYHBLIMN APYr OT Apyra.
Kak Mbl BUgenn Ha npumepe onbiToB € 3MA, KaKko UMeHHO naJsiel, pa3oBbeTCH,
3aBMUCUT OT ero 6am3ocTum K mecTy, rae pabortaeT Sonic hedgehog. HopmanbHbIN
NMJaBHUK B3POC/IOr0 CKaTa COAEPXKMUT MHOXXECTBO HAaNOMMHAKOWMNX NPYTbS CKeJIeTHbIX
3/IeMEeHTOB, MOXOXXUX APYr Ha Apyra. Mo)xem 5in Mbl caenaTb Tak, 4ToObl 3TN NPYTbhA
OblNn pa3HbIMK, KaK HaWM Nanbubl? PaHAM B35/ HEOONbLLON WapUK, NPONMUTaHHbIN
6enkom, npon3BoanmMbiM reHoMm Sonic hedgehog,



KoHeL, 03HaKOMUTEJIbHOro pparMeHTa.

notes
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