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BBEJIEHUE

C 2008 . B cocraBe MHCcTUTYTa MpobieM skosoruu 1 sBomonuu M. A.H. CesepiioBa
PAH pa6oraet [TocrosiHHO neficTByromas sxkcnenuims PAH no u3ydyenuto sxuBoTHbIX Kpac-
Hoii kaurH Poccuiickoit denepanmy U Apyrux 0cod0 BaKHBIX KUBOTHBIX (ayHbl Poccun
(cM. http://www.sevin.ru u http://www.sevin-expedition.ru). B pamkax 3To# SKCIIeAUITNT TIPU
nojiepkke Pycckoro reorpaduyeckoro o0mecTBa MpoOBOAATCS PabOThI 110 U3YUEHHIO Pejl-
KHX 1 0c000 BaKHBIX BHJIOB KPYIHBIX MJICKOMUTAIOIINX: aMyPCKOTO THTPa, JaIbHEBOCTOU-
HOTO M MepeIHea3naTCKoro Jieonap/oB, upouca (CHexxHoro Oapca), Oenoro MeaBest, Oery-
xu. Bce aTH Buibpl, KpoMe Oerryxu, HaxosTCsl Ha TPaH! MCUYe3HOBEHHS U 3aHeceHHI B Kpac-
Hyto kHUTY Poccuiickoit @eneparmu (2001) u KpacHeiii criucok MexmynaponHoro Corosa
Oxpansl [Tpuponst (MCOII). B nocieanue rofbl YMCIEHHOCTh B IUKOW MPUPOJIE aMyPCKOTO
THUTpPA, TATFHEBOCTOYHOTO JICOMapa M UpOHca COCTABISIET OT HECKOIBKUX JECSITKOB 110 He-
CKOJIBKMX COTeH oco0Oeil. bemyxa He OTHOCHTCS K MCUE3AIOIIUM WM PEIKHUM BHIAM, HO,
oburas BO BCeX APKTHUECKHX U OXOTCKOM MOPSIX, CITy’KHT Ba)KHBIM BHIOM-HHIHKATOPOM
COCTOSIHUSI MOPCKUX aPKTUYECKUX IKOCHCTEM.

Lenmpro mepeuncIeHHbIX MPOTPaMM SIBIISETCS KOMITIEKCHOE U3Y4eHHE BUIIOB: PACIPOCT-
paHeHHs W TUHAMHKH YHCICHHOCTH, C€30HHBIX MUTPAINHA, MPOCTPAHCTBEHHOW CTPYKTYPHI
MOIYJISIIMI, TEHETHYECKOTO CTaTyca W OJaromoiydusl pa3iMyHBIX MOIYIALUN, Oone3Hei
3Bepeit U IPYTUX BaXKHBIX ACTIEKTOB MX KU3HEAEATETHHOCTH. [IporpaMMer HalleieHbI Ha co-
XpaHEHHE PEIKIX BUIO0B MIICKOTIUTAIOIINX B HX €CTECTBEHHOH cpenie OOMTaHHS: BEISICHSIIOT-
s IpoOIeMBI M pa3padaTHIBAIOTCS] PEKOMEHAAINH 110 UX OXpaHe U PAlHOHAILHOMY HUCIIONb-
30BaHUIO. [IoMHUMO 3TOTO, IPOrPaMMBI TIPETyCMaTPUBAIOT MOITYISIPU3AIINIO CPEAN MECTHO-
TO HaCeJIEHH U MNPOKHX CIOEB OOIIECTBEHHOCTH HAYYHBIX 3HAHHI O OMOIIOTHH W BO3MOXK-
HOCTSIX COXPaHEHHUS PEIKUX BHUIOB.

[Iporpamma m3ydeHus: amypckoro tTurpa Ha Poccuiickom JlanmsHem Boctoke (ITporpam-
Ma «AMypPCKHUii TUTP») TIOCBSIIIEHA Pa3padOTKe HAyIHBIX OCHOB COXPaHEHHS aMypPCKOTO THUTPa
Ha Tepputopuu Poccuiickoro JlanmeHero Bocrtoka, mis 4ero HeoOXOIUMbI JaHHBIE O TPO-
CTPAHCTBEHHOH CTPYKType MOIMYISIANA aMypCKOTO TUTPa, TIEPEMEIICHUSIX 1 JHHAMHKE YHUC-
JICHHOCTH 3TOU KOIIKH, XapaKTepe UCTIOIH30BAHUS €10 TEPPUTOPHH, XapPaKTEPHCTHKE CPEIIBI
0o0uTaHUs, 0COOCHHOCTSAX PENPOJYKTUBHON OMOJIOTMH BHJIA, a TAaKXKEe O KOPMOBBIX pecyp-
cax. [locrennee moapa3symeBaeT M3yueHHE PACIpeNeNeHrs] U TMOMYIIUOHHON TUHAMUKA
OCHOBHBIX ITHIIEBHIX OOBEKTOB («BUIOB-)KEPTB») TUTPA, C YIETOM BO3ACHCTBUS HA HUX U
JIPYTHX XUITHUKOB — THIIEBBIX KOHKYPEHTOB THTPA.

B Hacrosimee BpeMst MOMyYIISIIHSL aMypCKOTO THTpa CYIIECTBYET B YCIOBHUIX OCTPOTO Jie-
¢UnMTa TPUTOITHBIX MECTOOOUTAHNH M CTaOMIBLHOW KOPMOBOM 0a3bI — JUKUX KOIIBITHBIX.
370 BEI3BIBACT yBEIMICHHUE TOIBIKHOCTH OTJCIBHBIX 0COOEH 1 MOSBIICHNE TUTPA 32 TIPee-
JJaMU COBPEMEHHOIO apeayia BUAa. BoT moueMy Ba)KHOM COCTaBISIOMIEN MPOrPAMMBI CITy-
KHUT U3y4eHUE CTPYKTYPHO-(QYHKINOHAIFHON OpraHn3aIiy MOIYISIINA OCHOBHBIX 00BEK-
TOB TIUTAHUSI aMyPCKOTO TUTPa — KOMBITHBIX JKHBOTHBIX, & TAK)KE COCTOSHS TOMYIISIIHI
OCHOBHBIX ITUIIEBHIX KOHKYPEHTOB — OypOTo M TMMajaiiCKOro MEABEACH, BOJIKA, U MEXKITO-
MYJSIIHOHHBIX B3aNMOACHCTBUI TUTPa U TAIFHEBOCTOYHOTO JIeoTap/a.

[Muranme amypckoro THrpa B o0IMHKX YepTax U3BECTHO MOCTAaTo4HO Xopomio. Hanbonee
o IpoOHO 3TOT BOMpoc u3yueH B CuxoTe-AJIMHCKOM 3aroBenHuke (3aymbiciona, 2005; Ctu-
BeHC U Jp., 2005; Mukenn u ap., 2005). I[Ipaktudecku Bce aBTOPBI, N3yYaBIIUE MTUTAHHE
aMypCKOTO THUTpa, B OCHOBHOM YNENISUTM BHHUMAaHHE BHIOBOMY M Ka4eCTBEHHOMY COCTaBY
no0brun (AbpamoB, 1962; Jlanuenko, 1981; Mukemt u zp., 2005), a Takke BIUSHUIO THTPa
Ha nonyJisiuio KonbITHBIX (Karranos, 1948; XKusotuenko, 1979, 1981a,0; [TukyHoBs, 1981,



1983; dynumenko, 1985; lOnako, Hukonaes, 1987). B.I. IOnun n E.B. IOquna (2009) B
cBoel MoHorpaduu Hanboee MmoIPOOHO MPOAHATU3UPOBAIN PA3IMYHbIE ACTIEKTHI TUTAHUS
aMypCKOTO THTIPa M BIMSHHIE XUIIHUKA HA CTPYKTYPY MOIYISIHNA KONBITHBIX.

OCHOBHBIMH 00BEKTAMH MTUTAHHS aMyPCKOTO TUT'PA SBISIOTCS KOMBITHBIE MIICKOTIHTATO-
mpe: kabaH, pa3InyHbIe BUBI OJICHEH — TISITHUCTHIN, U3I00ph, KOCyJs, kabapra. J{is omnpe-
JIETICHUSI BUA JKEPTBBI OOBIYHO TPOBOIAT CPAaBHEHHE COAEPIKAIINXCS B IKCKPEMEHTaX TUT-
pa BOJIOC € 3TaJIOHAMH IIEPCTH PA3IMYHBIX BUIOB MIEKONMHUTAIONINX, OOMTAIOIINX HA HCCIIe-
TyeMOH TEPPUTOPHH U SIBIISIOIIUXCS TTOTEHIMANEHBIMA O0BEKTaMH MUTAaHuS TUTpa. OHAKO
METOJ] U3yUIEHHE BOJIOCA B CBETOBBIM MUKPOCKOIIE HE 1aeT BOSMOKHOCTH ONIPEACTUTH BUIO-
BYIO MPUHAJUICKHOCTD M3F00PSI, MATHUCTOTO OJICHS, CHOUPCKOW KOCYIH M Kabapru. DTH de-
TBIPE BUJIA KOTIBITHBIX HMEIOT CXOXKYIO CTPYKTYPY OCTEBBIX BOJIOC, TOITOMY IpU 00paboTKe
PE3yJIBTaToOB UX BBIACISAIOT B 0OIIyI0 rpymimy «osneHu» (Hucromonora u ap., 2010), uro He
JIaeT BOSMO)KHOCTH aJIeKBaTHO OIEHUTH BIMSHHE THTPa HA MOMYIISIIMN BUIOB-KEPTB.

Llens HACTOSIIIIETO UCCIIEAOBAHUS COCTOSIA B pa3paboTKe TOCTYITHBIX METOJOB M/ICHTH-
(uKaru BUIOB OJICHEH, KOTOPBIE CITy’KaT MUINEBOM 0a30H JJIsi aMypCcKOro TUrpa — Kabap-
T, TIATHUCTOTO OJICHS, U3I00Ps, CHOMPCKOM KOCYJIM U JIOCS — 10 ()parMeHTaM BOJIOC U3
9KCKPEMEHTOB XHIHMKA. MaenTudukanus Boinoc kabaHa, KOTOPBIA TakXKe SBISETCS MHIIe-
BBIM OOBEKTOM ISl aMypPCKOTO THTPa, HE MPEACTABISET TPYAHOCTEH.

Boo06ime, npobiiema TUarHOCTUKHA BHIOB-TIHIIEBBIX OOBEKTOB, TI0 CTPOSHHIO BOJIOC, 00-
HapyKEHHBIX B AKCKPEMEHTaX XUIIHBIX MIICKONUTAIOUINX U IITHII, BEChbMa aKTyalbHa, TaK
Kak ITO3BOJISIET pelIaTh pa3HOOOpa3HBIE SKOIOTHUECKHE 3aJa4l, B TOM YHCIE ONpeIeICHIe
0COOEHHOCTEH MUIIEBOTO pallMOHa XHUIITHKKA (cM., Harpumep, Day, 1966; Wolfe, Long, 1977).
XoTs1 00BEKTHI MUTAHUSI AMYPCKOTO THTPa XOPOIIO MU3BECTHHI, OJJHAKO OCTAETCSI HEN3BECT-
HBIM, KaKyIO JIOJIIO KaXK/IBIH U3 3TUX BUIOB KOTIBITHBIX 3aHIMAET B IMUIIEBOM PALlHOHE XHIII-
HUKa. MeToanKa pa3IndeHus BOJIOC IMEHHO 3THX BHAOB paszpadboraHa HemoctatouHo (Ku-
cuH, 2001), X0Ts ©X MaKpo- ¥ MUKPOCTPYKTypa xopoio u3ydeHa (Coxoinos, 1973; UepHoBa,
Lenukosa, 2004). [Ipeanoxena cuctema auddepeHnuanyy mo CTpoeHUI0 BOIOC CeMeHCTBa
Cervidae Ha moncemetictBa Cervinae, Mintiacinae u Odocoilinae (=Alceinae), ocHoBaHHas
Ha COBPEMEHHBIX METOaX BapPHAIIIOHHOW CTATHCTHKH, ITyTeM aBTOMAaTH3MPOBAaHHOM 00pa-
OOTKH JJaHHBIX MOP(HOMETPHH YellyeK KyTHKYIbI Boloc (Meyer et al., 2001). Bmecrte ¢ Tem,
CPaBHUTEIHHO-MOP(OIOTHIecKoe N3yYeHNE BOJIOC BUIOB OJICHEH, CITy>KaIiX OCHOBHBIMHU
MHUIIEBEIMA 00BbEKTaMH aMyPCKOTO THTPa, 10 CHX TIOp HE MPOBOXMIOCE. BOCTIOMHHTE ATOT
npo0en — 3a/1a4a HACTOSIIIETO UCCIIEAOBAHUS, KOTOPOE TPeIaracT MPOCThIe KPUTEPUH M-
arHOCTHKH TISITH BHIOB OJICHEH MO AETaJIIM TOHKOTO CTPOCHUS MX OCTEBBIX BOJIOC. MBI TO-
CTapajiCh COBMECTUTH M3yUCHHE C TIOMOIIBIO CBETOONTHYECKON U ANIEKTPOHHOM CKaHHUPY-
OIIeH MUKPOCKOITMH STaJOHHBIX 00pPA3IOB OCTEBBIX BOJIOC U TECTUPYEMBIX (pparMeHTOB
BOJIOC, TTOTYYEHHBIX W3 OKCKPEMEHTOB aMypPCKOTO TUTPa.

ABTOpBI ONaroiapHel coTpynHukam IlocTosHHO AericTByromiel sxcrieauiun PAH, Tocy-
JTAPCTBEHHOTO MPHUPOTHOTO 3aroBeanrka «Yccypuiickuiny nm. B.JI. Komaposa /IBO PAH,
Hayuno-nccienoBaTe»CKoro 300JI0THYECKOro My3est MOCKOBCKOTO TOCYIapCTBEHHOTO YHH-
Bepcurera M. M.B. JIoMOHOCOBA 3a MPEIOCTABICHHBIN 111 UCCAEAOBAHMS MaTEPHAIL.



OBIIUE CBEJAEHUA

Turp (Panthera tigris Linnaeus, 1758) oTHOCHUTCS K po[y KPYIHBIX KOIIEK: Macca Tena
camioB gocturaet 320 kxr, camoxk — 180 kxr; mmHa Teina camioB — J0 290 cM, caMoK — 110
190-200 cMm, gnuHa xBocTa caMiioB — 115 cm, camok — 110 110 cm.

Amypckuit urp (Panthera tigris altaica Temminck, 1844) — onuH U3 caMbIX KPYITHBIX
1 CaMblIif KpacHBBIN OBU TUTpa — obuTaet B [Ipumopckom 1 XabapoBCKOM Kpasix, AMyp-
CKOM oOmacTy. YNCIEHHOCTh MOMYIISIAY 110 pe3yJIbTaTaM IOJHOTO yIeTa aMypPCKOTro TUTPa,
npoBeneHHoro B 2005 1. cocrariser 400-500 ocobeii. M3mo0neHHbIe MecTOOOUTaHUS —
HEBBICOKHE TOPHI, JONUHBI PEK, Ma i, TOPOCIINE PACTUTEIbHOCTHI0 MAHBWKYPCKOTO TUTIA C
npeobnamanueM Keapa u 1yoa. OCHOBa MUTaHHS aMypCKOTO THUTPa — KPYIHBIE U MENKHE
KONBITHBIE. CUNTACTCS, YTO TUTP BEIET OAWHOYHBINA 00pa3 KM3HHU U IPOCTPAHCTBEHHAS CTPYK-
Typa €ro MOMYJISAIUY MPEICTaBIeHa CUCTEMOI B TOW WIIM MHOW CTETICHN HAJICTAIOUINX JIPYyT
Ha Jpyra y4acTKOB OOMTaHUsI OTAEIbHBIX 0cobei pazmepom 10 1000 km? u Gosree. Ha Bemu-
YUHY Y9acTKa OOUTAHUS U €T0 CTPYKTYPY OKa3bIBAIOT BIMSHUE LEIBIN Psi (PAKTOPOB: TOJIO-
Basg MPUHAIJICKHOCTb THUI'PA, FIIY6I/IHa CHEYXKHOT'O TMOKPOBA, MIOTHOCTH l'IOl'[yJ'ISI]_H/Iﬁ KOIIBbIT-
HBIX (KabaHa, KOCyJH, U3I00ps, IISITHUCTOTO OJIEHS ), aHTPOIIOTEHHBIX BO3/IEHCTBUH (BBIPYO-
KM JIECOB, OPaKOHBEPCTBA, HATMIHUH JJOPOT, HHTEHCHBHOCTB OXOTHI Ha KOTIBITHEIX). [1m0mans
ydJacTka OOMTaHHs CaMKH TUTPa, TOWMaHHON B YcCypHIICKOM 3amoBeIHIKe, Ha fore [Iprmo-
pbsi, coctaBmiaa okoio 870 km? (PokHoB u ap., 2010, 2011), uTo mouTH B ABa pasa OoJbIIIe,
9YeM 3TO OTMEUYEHO ISl CAMOK THTpa Ha ceBepe CHUXOT>-ANHMHS, ¥ COIOCTaBUMA C pa3mepa-
MU Y4aCTKOB OOUTaHHUs caMIloB B 3ToM parione (I'ympud u ap., 2005). D10 BaxHO NOTYEPK-
HYTh, TaK KaK pa3Mepbl y4acTka OOUTaHHUS CIIy>KaT OCHOBOM pacyeToB BO3MOXKHOW YHCIICH-
HOCTH aMypcKOTO THUTpa Ha poccuiickoM JlampHem Boctoke. Takue paznuuuist MOTYT ObITh
CBSI3aHBI C XapaKTEPOM U COCTOSTHHEM KOPMOBOH 0a3bl B 3THX paiioHax (Mukemn u ap., 1999).

W3ydenHble BUIBI OJ€HEH MPECTABIISIOT HECKOJIBKO CEMEHCTB U MOICEMENCTB oTpsiaa
Artiodactyla. Kabapra (Moschus moschiferus) odpasyeT caMOCTOSTEIbHOE CEMENWCTBO
Moschidae; nsataHucTbii osieHb (Cervus nippon), n3toops (C. elaphus xanthopygus) u npyrue
npezacrasuteny poaa Cervus BxonsT B cemeiictBo Cervidae, moacemeiictBo Cervinae; cu-
oupckas kocyins (Capreolus pygargus), nock (Alces alces) — B noaceMeicTBo Alceinae
(=Odocoleinae) (ITaBmunoB, 2003). IToncemeiictBo Alceinae (=Odocoleinae) HEOTHOPOIHO
u pacnanercs Ha aBe kinajabl: Odocoleinae [ (onenu Craporo Ceera: Capreolus, Hydropotes,
Alces) u Odocoleinae II (orean HoBoro Ceta: Odocoleinus, Rangifer) (Meyer et al., 2001).

B BostocsiHOM MOKpOBe oneHel muddepeHnrpoBaHbl BOIOCH ABYX OCHOBHBIX KaTETOPHIA
— ocTeBBbIe U IMyxoBble. COOTHOIIEHHE BOJIOC 3THX KaTErOpUil B BOJIOCSHOM ITOKPOBE, M UX
MOp(OJIOTHYECKUE MPU3HAKH MTOJIBEPKEHBI Ce30HHBIM BapuanusM (Cokonos, 1973; Kucus,
2001). JImst TuarHoCTUKY HATUBHBIX BOJIOC HEKOTOPBIX BHJIOB OJICHEH MOYKHO MCTIOIB30BaTh
psix MOp(HOTOTHIECKUX PU3HAKOB, OJHAKO MX OTIIMYMS MEXK/IY BOJIOCAMHU BCEX ISTH BHIIOB
OJIeHeH He3HAYNTEIBHEI (Ta0I. 1) M MTOJIB30BaTHCS STUMH IPH3HAKAMHU 3aTPYIHUTEIHHO, 0CO-
OEHHO B CTyJae, KOT/ia BOJIOCH M MX (pparMeHTHI CHIIBHO MOBPEXKICHBI B PE3yNbTaTe Mpo-
XOXKJICHUS TI0 MHUIIEBAPUTEIHLHOMY TPAKTY XHITHUKA.

OcTeBble BOJIOCHI OJICHEH rpyOble, JIOMKHE, BOJHUCTBIC (3UMOM) B CPEIHEH U BepxHEU
qacTsIx crepikHs. OKpacka MperMMyIIeCTBEHHO 30HapHAst TMO0 OMHOTOHHAS C IpeodIiagaHm-
eM OypbIX U PEDKUX TOHOB. CTep)KeHb BOIOCA IMIMHAPUIECKUH, HECKOIBKO CYKAIOIIUICS K
BEpIINHE, IMEET BRIPAKEHHYIO «HOXKKY» — CHIBHOE Cy>KEHUE HI)KHEH YacTH CTePIKHS, W
«HOXKa» OTCYTCTBYET. Y 3UMHHUX BOJIOC UMEIOTCS MEPETSHKKH U CYKEHHS, PUIAIONINE UM
W3BUTOCTD. [lomepeuHrKr NMEIOT OKPYTIIYIO MITH HEeMPaBHIBHO-0BANBHYIO hopmy. KyTuky-
J1a Ha BCEM MPOTSHKEHUH CTEP)KHS YeITyeBUIHAS, KOTBLIEBHIIHAS WA HEKOIBIIEBUIHAS (OIHA
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Yelryika He TIOTHOCTBI0 000paunBACT CTEPKEHB), HHOTA JIEHTOBHIHAS B BEPXHUX OT/IENIax
BoJI0c. KOpKOBBIH €101 TOHKUH, TMTMEHTUPOBAH B pa3HON CTENEHH, AUarHOCTUYECKOIO 3Ha-
yeHus: He umeeT. CepalieBUHA pa3BUTa CHIbHO, 3aHMUMaeT 10 80-95% TommmHbI Bosoca,
00pa3yeT HeMpephIBHBIN TSDK MOCEPEANHE CTEPIKHS, IMEET COTOBOE, aJIbBEOSIPHOE MITH CET-
4aToe CTPOCHHE.

[TyxoBble BONOCHI TOHKHE, LIMIMHAPUYECKUE, U3BUTBIE C MPOCTON KYTHKYJIOH KOJjbLie-
BUIHOTO (OZIHA YeTITyiKa MOJHOCTHI0 000padNBaCTCs CTEP)KEHb ) M HEKOIBLIEBHIHOTO THIIA,
YelyWKH KyTHKYJIbl MHOIZA PAcIoararTcsl He CTPOro MOIEepeK JUIMHHOM OCH BOJOCa, a
IO OCTPBIM yTJIOM K Hell. CeplieBHHA OTCYTCTBYET HITH HMEET BHII O€CCTPYKTYPHBIX OBaJIb-
HBIX OCTPOBKOB (B CBETOBOM MHUKPOCKOIIE).

MATEPUAJI U METOJbI

OTanoHHble 00pa3Lbl CaMbIX KPYIHBIX 3UMHUX OCTEBBIX BOJIOC (IIEPBOrO MOPsIKA) 3ar-
PHUBKa B3pOCIBIX 0COOEH MATHUCTOrO OJIEHS, N3t00ps, Kabapru, Jocs U CUOUPCKON KOCYyn
MOJTyYeHbl U3 Koyiekuu HayuHo-1ccinen0BaTeabekoro 300JI0rH4eckoro My3esi MocKoBCKO-
ro roCyapCTBEeHHOro yHuBepcureta uM. M.B. JlomoHocoBa.

Tectupyemblie 00pa3Lbl SKCKPEMEHTOB aMypCKOro TUrpa coOpaHbl Ha TeppuTopuu locy-
JapCTBEHHOTrO MPUPOAHOIO 3anoBeaHuKa «Yccypuiickuit» um. B.JI. Komaposa JIBO PAH B
2009 1., mpuveM 3aperucTPUPOBAHO, OT KAKOW KOHKPETHO 0coOu. [TpoObI 3KCKpEMEHTOB
TIIATENBHO MPOMBIBAJIN TOJ] IPOTOYHON BOJIOW B TEUEHHE CYTOK, 3aT€M BbICYIIMBAIH. [1Jis
MHUKPOCKOITMYECKOTO aHaJlh3a ¢ MOMOLIBI0 CKAaHUPYIOLIETO 3JIEKTPOHHOTO MHUKPOCKOIIA
(COM) 1 CBETOONTHYECKOM TEXHUKH OBLJIO B3ATO HECKOJIBKO MP00. dparMeHThl CaMbIX KpyTI-
HBIX OCTEBBIX BOJOC OOHApPYKEHbI B 9KCKPEMEHTaX B3pOCIIOro camiia rno kinudke «IIpodec-
cop» (c6opbl E-018 1 E-019 o1 22.02.2009 1.) 1 B3pocioii camku 1o kinuke «Cepbray (coop
E-26H ot 20.04.2009 r. u c6op E-12Z ot 6.02.2009 1.). DTt 0cOOM COCTABISIOT CEMEHHYIO
napy ¥ UMEIOT TIOTOMCTBO.

N3yuenue ocTeBbIX BOJIOC U UX (PParMeHTOB MPOBOIMIIH MOJ] CBETOBBIM MUKPOCKOTIOM «AM-
wmBaid» (VEB Carl Zeiss, Jena), a Taoke «Leica DMLSy ¢ mmdpoBoii Buneokamepoit «Leica
DMLS» (I'epmanusi) ¢ ucrnions3oBanueM okyisipa x 10 u 00bexktBoB x10; x40; x63. Mukpodo-
Torpauy OpraHU30BaHbl OJJHOTHITHO: MOTIEPEUHbIE CPE3bI BOJIOC B 00IACTH HAMOOMBLIETO pac-
LIUPEHHUS CTEPKHS (YCIOBHO — IPaHHBI), CEpPeIMHA CTEPIKHS HATMBHOTO BOJIOCA C MPOCBEYHBA-
IolIel CepALEBUHOM; OTIEYaTKM OpHAMEHTA KYTHKYIIbl PA3HbIX YYACTKOB CTEPXKHA HAa MaHU-
KIOPHOM J1ake (CHUMKH 00paboTaHbl B miporpamme «Adobephotoshop 7.0»). IlpenapoBaibhyto
TMO/ITOTOBKY BOJIOC MPOBOJIVJIM, Cleysl OOIIenpuHsIThIM MeToankaM (Cokonos u ap., 1988; Ku-
cuH, 2001). OuniieHHble 1 00e3KUPEHHBIE BOIOCHI U3yYald B CyXOM BHJE O3 MOKPOBHBIX CTe-
KOJI, YTO JIaeT oll1iee npe/cTaBieHre 00 OpHAMEHTE KYTHKYJIbI, a IeTaIbHOE UCCIIEI0BaHNE Op-
HaMeHTa MMPOBOJMIIM Ha OTIeYaTKaX Ha MaHUKIOPHOM JIaKe, HAHECEHHOM Ha MPEIMETHbIE CTEK-
na. CepALEBUHY UCCIEIOBAIN, IOMECTUB ()parMEHThI BOJIOCA B KCHIION MM IIMIIEPUH, KOTOPbIE
MIPOCBETIISIIOT X U BBITECHSIOT U3 CTEP)KHS BO3AYX. JJJIs OMyyeHus monepeyHbIiX cpe3oB BOJIOC
MPUMEHSUTH TEXHUKY MaHyanbHOro Mukporomuposanus (Kucun, 2001). Bonocs! unu ¢gparmen-
ThI COOMPAJIX B IYHYOK (J10 5 MITYK) U CKJIEUBAIN MAaHUKIOPHBIM JIAKOM, TTOCJIE BBICBIXaHHUS MPH-
JKMMAJIM Ha JIEPEBIHHON OCHOBE U pa3pe3ay MyTeM BCTPEYHOTO JBHKEHHUS BYX JIE3BHUM, 3aK-
JFOYAJI B MPOCBETIISIONIYIO CPEY, 3aKPhIBAIN MOKPOBHBIM CTEKIIOM.

[TpoBoaunu menouHoi Tepmoruapoau3 ¢pparmeHToB Bosoc (Kucun, 2001). @parmeHThI
Bosioc moMentaiu B 10—15% pactBop enkoro HaTpa u BelaepkuBain npu 80—120 °C B Teue-
Hue 5-20 MMH. 10 TeX [Op, [10Ka CEpILEBUHA HE pa3/eisilach Ha OTAENbHBIE JUCKU, XapaK-
TEPHOM JId BUJA (POPMBL.



OcTeBbIe BOJIOCHI M3YYalll B CKAHUPYIOIIEM 3JeKTpoHHOM MuKpockorie JSM 840A (Sro-
HUs) 10 obmenpuHsToi Metoauke (CokonoB u np., 1988). Bomockl oTMbIBaH B pacTBope
MSITKOTO IIAMITYHsI, IPOMBIBAJIM B AWCTHUIMPOBAHHOW BOJIE, BHICYIIIMBAIN, OCTPBIM OpHUT-
BEHHBIM JIC3BUEM JeNIalId MPOJOIBHBIC M TOTEPEYHBIE CPE3bl, KOTOPHIE MPHUKICHBATIA HA
MPEJIMETHBIE CTOJIMKH C MIOMOIIBIO OECIIBETHOTO MAaHUKIOPHOTO Jlaka. [1oroToBIeHHbIE Tpe-
napaThl HAIBLISUIA 30JI0TOM METOJIOM MOHHOTO HamblIeHus: Ha yctaHoBke Edwards S-150 A
(BenmukoOpuTanus), mpocMaTpuBaiid U (oTorpadupoBalid B CKAHUPYIOMIEM 3JIEKTPOHHOM
MUKPOCKOIIE TIpH ycKopsitoieM HanpsokeHuu 10 kB. M3yuanu npu paznuyHbIX yBeIHMYEHH-
sx (0T x100 1o x600). DeKTpOHOTPaMMBI TIOTYYaJIH C TIOTIEPEYHBIX U MPOJOJILHBIX CPE30B
B 00JIaCTH T'paHHBI OCTEBBIX BOJOC, & TIOBEPXHOCTH KYTHKYJBI — Ha Y9aCTKaX CTEPIKHS OT
CaMOTr0 OCHOBAHUS J0 TPAHHBI BKIIOYUTEIBHO, & B HEKOTOPBIX CIIy4Yasx — U A0 BEPIINHBI
CTEPIKHSL.

BUJIOBBIE PA3JIMYUA MUKPOCTPYKTYPbI
OCTEBBIX BOJIOC OJIEHEA

OCHOBHBIMH CTPYKTYpPHBIMHU 3JIEMEHTAMH BOJIOCA SIBISIFOTCS KYTHKYJSIPHBIN (nanee —
KyTHKYJIa), KOPKOBBIN (KOpa) U CEp/IIeBUHHBIN (Cep/lieBUHA) CIIOH (CM. TIoApoOHO: YepHo-
Ba, llenukosa, 2004). Jlnarnoctuyeckoe 3HaUE€HHE KOPBI Y BOJIOC OJICHEH HE BBIPAKEHO, U
TIO3TOMY MBI COCPEAOTOYUM BHUMAaHUE Ha NMAaTTCPHAX CEPAUCBUHBI U KYTUKYJIbBI.

CEPALHEBUHA

[To nanupiM COM Qopma nornepeyHuKoB (B 00JaCTH I'PaHHbI) 3TaJIOHHBIX 00pa3LoB OC-
TEBBIX BOJIOC M3MEHSETCS HE3HAYMTENbHO, Y OOJIBIIMHCTBA BUAOB OHA — MpaBUIIbHAS OK-
pymias (puc. 1 a, B, %) HJIM HEMHOTO YIUIolleHHas (puc. 1 1), a y jgocs U kabapru BOJIOCH
HE3HAYUTEbHO YIUIOIIEHBI B JOPCO-BEHTPAIbHOM HampaBieHUHd U Gopma MmomnepevHrKa
OBaJIbHasA, a B 00JIACTH «HOXKKW» — 0000BHIHAA, TaK KaK [10 BEHTPAJIbHON CTOPOHE CILIIOC-
HYTOTO CTEPKHS MPOXOAUT IIMPOKas U Her1yookas 6opo3nka (puc. 2 a).

Ha nomnepeuHsix cpesax 3TaloHHBIX 00pa3lioB BOJIOC CTPYKTYpa CEPALEBHHBI IOBOJIBHO
CXOZIHA y BCeX MATU BUIOB ojeHel (puc. 1, 2). CepaueBuHa KpynHosyencras (ajabBeosp-
Hasl), ceTyaTo-ajbBeoisipHas Win cotoBas. Ee monocTu (sueu, aabBe0bl, COThI) pa3iesieHbl
OTHOCHUTENILHO IMaJKUMU (0€3 BBIPOCTOB M IIUIIOB) U HEPABHOMEPHO YTONIIEHHBIMU IJ1ac-
TUHYATBIMU MIEPEropoaKamMu. Pazmepsl Moja0CTel CUIIbHO BapbUPYIOT, YBEIUYHUBASACH 110 Ha-
MIPaBJICHUIO OT Nepudepun K LUEeHTPY cTepxkHs. [lepudepuilHplil psa MENKUX KBaJIpaTHBIX
WM TPSMOYTOJIBHBIX, BBITSHYTBIX TI0 OKPY>KHOCTH MOMNEPEYHHUKA MOJIOCTEH XOPOILO BhIpa-
JKEH, a UEHTPAJIbHYIO YacTh MOMNEPEYHHUKA 3aHUMAIOT OY€Hb KPYITHbIE TIOJOCTH HEMPaBUIIb-
HOI (hOpMBI, C HEUETKUMH IpaHULlAMU. Y Kabapru, u3to0ps u jocsd nepudepuidHbi croi
COCTOUT U3 ABOMHOrO psia MOJOCTEH, MpUYeM BHYTPEHHHUN psill U3 Oosee KPyHHbIX MOJI0C-
TE€il HEMOJHBIM, Pa3BUT HE MO BCEH OKPY)KHOCTH TOIEPEYHUKA BOJIOCA, U €ro MOJOCTH He
CTOJIb MTPAaBUJIbHBIE KBaJIpaTHbIE, KaK MOJIOCTH CaMOTO KpaiHEero CIios.

Ha nmpoosibHBIX cpe3ax BOJIOC CTPOCHUE CEPIIIEBUHBI CXOIHO Y Kabapru (puc. 1 0), u3100-
ps (puc. 1 e), xocynu (puc. 1 3) u B rpanHe y jiocs (puc. 2 B; 3 a). XOpoIo pa3inyuM OJHO-
JBYXPSIHBINA TIepUQEepUITHBINA Cl10i Ooee METKUX MOIOCTeH U TOJCTIM HEHTPaIbHBIN CIION
Y3 BBITSIHYTBHIX TMOMEPEK CTEP)KHS YIUIOMIEHHBIX MHOTOTPAaHHBIX MOJIOCTEH HEMpaBHIIbHON
¢dopmbl. [InacTuHYaTHIE IEPETOPOJKU MEXKILY MOJOCTIMHU HEPABHOMEPHO YTOJIICHHBIE U HE
nepdopupoBaHHbIE y BceX BUIOB, KpoMe Kocyiu (puc. 13) u nocs (puc. 2 B), Ha Ieperopo-



Kax IOJIOCTEH KOTOPBIX MMEIOTCS KPYITHBIE OBalbHBIE Tepdopanun. PazHoe KOIHMIecTBO
KPYTHBIX MTOJOCTEH YKIIaIbIBACTCsI MOTIEPEK CTEP KHS B TpaHHe: y Kabapru — 2-3; y u3100-
psi — 4-5; y KOCYJH TIOJIOCTH CHITBHO YIUTOIIEHBI M BBITSHYTHI MOMIEPEK CTEPIKHS, MX YUCIIO
HE mpeBblmaeT 2—3; y jocsa — 4—5. Pa3zMeps! mosocTeil CUIbHO BapbUPYIOT Y BCEX 3THX
BHJIOB, HO MX MaKCHMallbHas BbICOTA (BIOJb CTEP)KHS) MPUMEPHO CXOJHA Y BCEX BHJIOB U
nocturaet 20-30 MKM.

VY MATHUCTOTO OJICHS B TPAHHE CTEPIKHA M y JIOCS B OCHOBAHHH BOJIOCA CEPIILIEBUHA MIMe-
et Bua coT (puc. 1 r; 2 6). B Takoii cepaueBune neprudepruitHbIi €10 HE BhIpakeH, U BCE
MOJIOCTH UMEIOT OoJiee MEHee CXOIHbIe HeOOJIbIINe pa3Mepsl (TruaMeTpoM He Oonee 10-15
MKM) U MHOTOTPaHHY0 (opMy (ITOTEPEYHUK MOIOCTH OOBIYHO 4—5-yTONBHBIA CO CTIaKEeH-
HBIMH yIIaMH). Y TISATHUCTOTO OJNEHs MOMEpPeK CTEPKHS BOJOCA YKIAABIBACTCsA 5—6 TaKUX
MOJIOCTeH, a y ocs — 7—8 coT. CTEHKH paBHOMEPHO YTOJIICHHBIX ITEPEropPOIOK HEe3HAYH-
TeNBHO Tep(OopHpOBaHEL. B OTAENTBHBIX MOJOCTAX MMEETCs c1ad0 Pa3BUTHIM BHYTPEHHUI
KapKac M3 HECKOJBKHX MOMepeyHbIX 0anok. Hamo oTMeTHTh, 94TO CTpOEHHE CepaeBUHBI
CHIILHO M3MEHSETCS Ha BepIlrHe Bojoca Jiocs (puc. 2 T; 3 0). 31ech KpyIHbIe MOJOCTH He
MMEIOT YETKUX OUSPTaHUH, HX TIEPETOPOIKH CHIBHO Tep(opHpOBaHEI, HEPABHOMEPHO yTOI-
[IEHHBIE, C XOPOIIO Pa3THYNMBIM BHYTPEHHIM KapKacoM.

[lo maHHBIM CBETOBOW MHMKPOCKOIHH, Y KaOaprH MOMEPEYHUKH OCTEBBIX BOJIOC UMEIOT
MIPAaBUIIBHYIO OKPYTIYIO (hopMy, Tepu(EpUITHBIN psT KBAJAPATHBIX ITOJOCTEH XOPOIIIO BEIPa-
JKEH, BCS TIOJIOCTh CPe3a COCTOUT U3 HEUETKUX KPYITHBIX CEKTOPOB MPSIMOYTOIBHOM MIN He-
MIPABHIBHON (POPMEIL, pa3AeIeHHBIX TOHKMMH, HHOT/IA IITPUXOBUIHBIMH IIEPErOPOKaMH (pHC.
4 a). B HEKOTOPBIX CErMEHTax MOMEPEYHNKA HaMEJaeTCs BTOPOH Sl KPYITHBIX MOJOCTEH,
Jexanmx Hax nepudepuitaeiM psaaom. Kimactepbl MUTMEHTHBIX TpaHyll HEpaBHOMEPHO pac-
TIPE/IeNIeHbI 110 Cpe3y, KOHIIEHTPUPYIOTCS Ha TPAHMIE MEXIY IOJOCTIMU MepuepuitHoro
CJIOSl 1 XaOTHYHO pa30pocCaHbl B IIEHTPAIBHOM YacTH CTEPXKHA. MIHTepecHO OTMETHTS, 9TO Y
MTOBPEXICHHBIX BOJIOC, CEPIIEBUHA KOTOPBIX pa3pylleHa U BHIIAACT, MepuepHiHBbIi CIoi
COXpaHsIeTCsl M XOPOIIO pas3iauduM (puc. 5 a). CXoIHy0 KapTHHY MbI HAOJIFOIaeM y 4acTHY-
HO Pa3pyIIeHHBIX (PparMeHTOB BOJIOC, MPOIIESIIINX 0 MHIIEBAPUTENFHOMY TPAKTy THUTPa
(cM. HEKE).

Ha ToTanmpHBIX MpenapaTax MoJ0CTH CepPIIICBHHBI 00pa3yroT COTOBBINM prcyHOK. [lomoc-
TH UMEIOT HEPABUIBHYIO YETHIPEX- METUYTONBHYIO (DOPMY € 3aKpYIIIeHHBIMA yIiamu. Paz-
Mepbl osiocTel BapsupytoT oT 10x10 g0 20x20 Mxm. Tleperoponkn Mexay MOIOCTIMH XO-
POIIIO BUHBI, UX TOJIIMHA COCTaBIseT He Oosiee 8 MkM (puc. 4 0; 5 B).

JMCKHU cepIleBUHBL, TTOMyYeHHBIE B Pe3yIbTaTe MIEIOYHOTO TEPMOTHIPOIH3a, OTINYa-
FOTCS1 OBTLHOW (POPMOIA, HEXKHOHM CETYATOCTHIO, KOTOpas IIOTHEE B epu(hepUISCKHUX OT/Ie-
nax, rje umeercs nepudepuiiHbIid CI0H U3 BRICOKUX CTOJIOYATHIX TIOJIOCTEH, a TaKke claboi
nurMenTanuei (puc. 4 B).

VY OATHHUCTOTO OJNEHS Ha IMOTNEPEYHHKAX BOJOC XOPOIIO Pa3MuMMEI Ba psna nepude-
PUHHBIX MTOJIOCTEN, KPYITHBIE PA3HOTO pa3Mepa CEKTOPa UEHTPANIbHOW YaCTH, pa3/IeIECHHbIE
CEThIO TOHKHX ITEPEeTopoI0K (puc. 6 a). Kimactepsl MUTMEHTHBIX TPaHYIT pACOaraloTcs Mex-
Iy TIOJIOCTSIMU TIepH(epUITHOTO psijia Ha TPAHUIIE C JIEKAIIMM BBIIIE CJI0eM 0oiee KPYITHBIX
moJyocTeil. B meHTpansHO# YacTH CTep KHS MUTMEHTHBIE TPAHYIBI OTCYTCTBYIOT.

Ha ToTanpHBIX mpemnaparax cepareBUHa HMEET COTOBBIH PUCYHOK, HO pa3Mep He3HAYH-
TEJIHHO BBITSHYTHIX TMOTEpPEK Bosoca monocteil HermoctosiHeH (10x15; 20x10 mxMm) (puc. 6
B). lHOTIa OMOCTH NMEIOT poMOOBUAHYIO hopMy. [Ieperopomku MeKIy OIOCTIMH OTYET-
JUBBIE, PABHOMEPHOW TOJIMHBI (IPUMEPHO 2—4 MKM).

JucKu cepAleBUHBL, OXYYEHHBIE B PE3yNbTaTe MIETOYHOr0 TePMOTHIPOIN3a, OKPYT-
JBle, pa3OUTHI HA OTYETINBO BBIPaKEHHBIE CEKTOpA, IIPHYEM, HanOoJIee XOPOII0 Pa3InIuM



PSI KPYIHBIX KYITOJI000pa3HbIX mepudepuitHbix ceKTopoB (puc. 6 6). CexTopa pa3jieseHsl
CBETJIIMH PaBHOMEPHO YTOJIIEHHBIMHU (70 2 MKM) Teperopoakamu. KiacTepsl mUrMeHT-
HBIX TPaHYJ PEIKH.

VY u3r00pst Ha MOTEPEYHUKAX PA3IMYNUM CIIOW MEJIKUX TIepU(EePHIHBIX MOJIOCTEH, HE pa3-
AOCJICHHBIX OTYCTJIMBBIMU NUTMEHTHUPOBAHHBIMU NEPETrOpOAKaMu U nemamnﬁ BBIIIE CJIOM
Oornee KPYMHBIX TOHKOCTEHHBIX TIOJIOCTEH MPSMOYTOIBHON MITH KBapaTHOH GopMbI (puc. 7
a). Kpynasie okpyTiisie KiaacTepsl MUTMEHTHBIX TPaHyI PEAKO pa30opocaHbl Ha TPAHHUIIE STHX
IBYX psAoB. LleHTpanpHas YacTh MOMEPEUHUKA 3aHATA YETHIPEMS-IITHIO PACIIUPEHHBIMU
MIOJIOCTSIMH, Pa3Mephl KOTOPBIX B HECKOJIBKO pa3 MPEBBIMIAIOT pa3Mepsl epu(epHIHBIX 1T0-
aoctei. [lurmenTanums 31eck MPaKTHIECKH OTCYTCTBYET.

Ha ToTanpHBIX mpemnapaTax BOJIOC CEpALEBHHA 00pa3yeT COTOBBIN PUCYHOK, COCTOUT M3
YETHIPEX-TIATHYTOIBHBIX TOIOCTEH, pa3Mep KOTOPHIX HE3HAYUTENBHO BapbupyeT (20x20;
30x30 mMkm) (puc. 7 B). Ileperoponku Mexay TOJOCTSIMHA PaBHOMEPHO YTOJIIEHHBIE (5—8
MKM).

Jlucku cepAleBUHBI OKPYIVIBIE, C HEKHOM CETUYATOCTBIO, KOTOpas OoJiee YINIOTHEHHAS U
CTPYKTYypUpPOBaHHas 1o nepuepuu aucka. [lurmenTtanus orcyTcTByet (puc. 7 0).

VY cubupckoit Kocyliy MOMEepeYHHKH BOJIOC OKPYTIION MIIM OBaJbHOU (POPMBI, C OTUYET-
JUBBIM PSIIOM METKUX MPSMOYTOIBHBIX, YIUIOMIEHHBIX M BBITSHYTHIX IO IEPUMETPY cpe3a
nmosocTed (puc. 8 a). Kmactepsl MUTMEHTHBIX TpaHyd B BHJIE «IIAMOYeK» HAKPBIBAIOT
MECTO COCIMHEHUs JNBYX nepudepuitHbix mojocted. Bropoi mepudepuitaeiii psg He
CIUTOIIHOM, a BBIpakeH MecTaMu. OH COCTOHT U3 KPYIMHBIX MHOTOYTOJIBHBIX TOJOCTEH C
TOHKHUMH CTeHKaMH. L{eHTpanpHyI0 9acTh cpe3y 3aHMMAIOT OUYEHb KPYITHbBIE TTOTUMOpPd-
HBI€ TTOJIOCTH, HE OTPaHUYCHHBIE TIEPETOPOIKAMHU CO BCEX CTOPOH. B meHTpaipHOM dac-
TH MIATMEHT OTCYTCTBYET.

Ha ToTanpHBIX mpemapaTax 3aMeTHO, UTO CEepAIeBHHA 00pa3yeT CKopee CeTYaThli, YeM
COTOBBII PUCYHOK, TaK KaK YETHIPEX-TISITUYTOIBHBIC MOJIOCTH BHITSHYTHI TTOTIEPEK CTEPIKHS
(40x20; 25x15 MkmM). OHU pa3zeneHbl TOHKAMH (IIPUMEPHO 2 MKM), PABHOMEPHO YTOJIIICH-
HBIMH TIeperopoakamu. [IurmMeHnTanust OTCyTCTBYeT.

Jlucku cepaeBUHBI OTIINYAIOTCS MPUCYTCTBHEM Y3KOTO MTPEPBIBUCTOrO TepH(EpUITHOTO
0007IKa, HEXKHOHM CETUaTOCThI0, KOTOpas TUIOTHAS U pajJvaibHas Ha nepudepru, Ho Oecro-
psAmoUHas B IIEHTPalbHOM YacTh qucka (puc. 8 B). [To BceMy TUCKY penKo pa30pocaHsbl 1a-
POBUIHBIE KITACTEPhI MNTMEHTHBIX TPaHyIL.

VY Jiocsi Ha ToTiepeYHuKe Bosioca rnepudepuidHbId CIIOW MEJIKUX KBaJIPAaTHBIX MOJOCTEH
XOPOIIO BBIPAYKEH, MUTMEHT CKOHIIEHTPUPOBAH HA BEPXHEH TpaHHIle 3TOro cios (puc. 9 a),
Bermenexanuii ol KpyImHBIX TOJIAMOPGHBIX HITH KYTTOJI000Pa3HBIX MOJOCTEH PEephIBH-
CTBIi, a CPEIMHHAS YacTh HE PacagaeTCsl Ha OTYECTIUBEIC TIOJIOCTH, a COACPIKUT JIUIIB (par-
MEHTBHI TIEPETOPOIOK, 00Pa3yIOMINX CETUATHI PUCYHOK.

Ha toranpHBIX mpemaparax BoJoca CepareBHHa 00pa3yeT COTOBBIM PHCYHOK, XOPOIIO
pa3BHTa HE TOJIBKO B TPaHHE, HO U B «HOXKKE» Bonoca (puc. 9 B). OHa COCTOUT U3 YETHIPEX-
MSITHYTOJIBHBIX MOJOCTEH, JIUITH HEMHOTHE U3 KOTOPBIX BBITSIHYTHI TTOTIEPEK CTEpKHS. Paz-
MepbI IOJIOCTENH U3MEHSIOTCSA HE3HAUNTENbHO B rpaHHe (15x15; 20x20 MKM) U JIUILIB B «HOX-
ke» craHoBsaTcs Menbine (10x10 mxMm) (puc. 9 B).

JMcKu cepaeBUHBI OTAMYAIOTCS BOTHOOOPA3HBIMU KPasMH, HEYITOPSIOYEHHBIM PacIo-
JIO’KEHNEM KPYITHBIX TIOTMMOP(HHBIX OKPYTIIBIX CEKTOPOB M OTCYTCTBHEM ITUTMEHTAITHH (pHC.
90).
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KYTHKYJIA

Haubonbuine BUIOBbIE pa3nuurs 0OHAPYKHUBAIOTCA B OPHAMEHTE KYTHKYJIbl OCTEBBIX
BOJIOC, IPUYEM OHHM Hauboliee OYEBUAHBI B 00JACTH BBILIE CAMOTO0 OCHOBAHMS CTEPIKHS
BOJIOCA, KOTOPBIE U 1eJIeCO00pa3Ho OpaTh /sl CPABHUTEIHLHOTO aHau3a'. Beliie mo crep-
JKHIO KYTHKYJa CUJIBHO YIIIOIIAETCS] M CTAHOBUTCS JJIOBOJIBHO OJTHOTHUITHON — KOJBIEBU/I-
HOM WJIM MOTYKOJIbLIEBUIHOMN, YIIJIOLIEHHOH, IEHTOBUAHOMN C CUIIBHO U3PE3aHHBIM CBOOO/-
HBIM Kpaem.

s Bosoc kabapru xapakTepHa yIjMHEHHas (IIONepeK CTepkHs) poMOoBHaHAsS dopma
KYTHUKYJISIPHBIX HEBBICOKHX YellyeK, (POPMHUPYIOILIAs HEXKHBIN YellyiHyaTelii OpHAMEHT B OC-
HOBAaHUU CTEPXKHS W Tepel IpaHHOU, MONOOHBIN MeKoi psdu Ha Boxe (puc. 5 r; 10; 11).
UYemyiiky BBITSHYTHI Mornepek crepskHs. Mx BeicoTa 00b14HO nocTuraetr 10 MKM, B IMPHHA B
2.5-3 paza Gosnblie. B 061acTi rpaHHbI YeLTYHKHA CUIIBHO YIUIOLIEHBI, HAYT CTPOro MONepeK
JUIMHHOM OCH CTEPXHS, UMEIOT CIIaKEHHBbIE, €1a00 H3pe3aHHble alMKalbHble Kpasl.

VYV BOJIOC MATHUCTOTO OJIEHSI BHIIICONMCAHHBINA BOJHUCTBIN OPHAMEHT KYTHKYJbI OTCYT-
CTBYET M €€ PUCYHOK JOCTaTO4HO 0ObIdeH (puc. 6 r; 12). B caMoM OCHOBaHUM CTEP>KHS
KYTHUKYJISIPHbIE YEeLTYHKH BBICOKHE U ITIaJIKUE CO CBOOOIHBIM KpaeM BOJHUCTON KOH(pUTrypa-
uuu. Bricora yemyek nocrturaet 10 MM, a mmpuHa B 2 pasza 0oJblie. Brilie mo cTep:kHIo
YelyWKd CUJIBHO YIUIOLIAITCA, 00pa3yloT c1ado BOJHHUCTHIA OPHAMEHT; X Kpask OTHOCH-
TEJIbHO MajKue. B 061acTH rpaHHbl M HAa BEPLIMHE CTEP)KHS YEUIYHKH OY€Hb CUIILHO H3J10-
MaHbl; UX CBOOOJHBIE Kpasi OKPBIThl MHOTOUMCIIEHHBIMH MEIKUMHU 3a3yOpuHamu. Crenyer
00paTUTh BHUMaHHUE Ha TO, YTO B OCHOBAaHUH OCTEBOTO BOJIOCA MATHUCTOTO OJIEHS UMEIOTCS
HEMHOTOYHUCIIEHHBIE «BCTABOYHBIE» MENKHE YEIIyHKH TPeyroibHOW (hOpMBI ¢ 3aKpyIJIeH-
HBIMU KpasiMu (puc. 12), uro He HaOMoAaeTCs y JPYruX BUOB, 38 UCKITIOYEHUEM «HOMKKU
Bosioc Jiocs (puc. 16 a). CpaBHUBas JBa MOCIEAHUX BHIA, MOXXHO OTMETHUTH, YTO, XOTS Y
J0Cs M UMEIOTCA PEAKUE BCTaBOUHbIE YEHIYHKH, HO aliKaJbHbIE Kpas YellyeK KyTHKY/IbI He
CTOJIBKO POBHBIE, KaK y MSATHUCTOTO OJIEHS.

VY u3t00psi B caMOM OCHOBaHUM BOJIOCA OPHAMEHT KYTHKYJIbl HAalIOMMHAET TAKOBOW Ka-
0apru, HO BBILIE [0 CTEPHKHIO YEIIYHKH CTAHOBATCS BBICOKHMU, C TPEYTOIbHBIMU alluKalb-
HBIMH KpassMH — BOJHUCTOCTh Oojee BbICOKas (puc. 7 r; 13). Bricota uemryek paBHa MX
mupuHe ¥ gocturaet 2025 mxM. B 00macTu rpaHHbBI OHU BBITATUBAIOTCS MTOTIEPEK CTEPIKHS
Y YIUIOLIAIOTCSI, HO MHOTHE U3 HUX CO CBOOOJHBIMHU BBIPOCTaMHM TpeyroibHOW Gopmbl. Ha
BEpPILIUHE BOJIOCA KYTHKYJIa UMEET OOBIYHBIN BUJ, 00pa3yeT MOMyKOIbIIEBUIHBII OPHAMEHT.
Yemryiiku 3HaYMTEIBHO YIUIOLIAIOTCS,, MHOTHE U3 HUX OPUEHTHPOBAHbI HE CTPOrO TOINEpeK
JUIMHHOM OCH CTepiKH4, a 1o HebonbuM yrioM. Kpas yemryek ciabo u3pesaHsl.

VY BosioC CHOMPCKOW KOCYIIM OpHAMEHT KYTHKYJIbI 00pa30BaH MIECThIO-BOCEMbIO HE3HA-
YUTEJIbHO BBITSHYTHIMHU TOTIEPEK CTEPHKHS HEBBICOKUMH YellyHKaMu, KOH(UTYpaIus KOTO-
PBIX HE OTIMYAETCS MOCTOSHCTBOM, nojuMopgHa (puc. 14; 15). Xoporio BeipakeHbl Morie-
peuHble NEPErOPOAKHM WU CKJIAJKU MEXKAY denryiikamu. BeicoTa uemyek nocruraer 10-15
MKM, a [IMPHUHA Nonepek cTepkHs — 25-30 MkM. B BepXHUX 0T/ienax cTep:kHs BCTpeYaroT-
Csl MEIIKME OKPYIJIble BCTABOUHBIE YeLTYHKH (puc. 14, CHUMOK cripaBa).

'Hccnemyst KyTHKYIy BOJIOC, HaJI0 MIMETh B BUJLY, YTO PA3JIMYUMBIIl HAMH B CBETOONITHYECKOM MHKPOCKOIIE
OPHAMEHT YCIIOBEH, TaK KaK BO MHOTHX CJIy4asix OH 00pa3oBaH BOBCE HE OT/IEIbHBIMH YelTyHKaMH, a CKO-
pee CKIaJKaMM Ha MX MOBEPXHOCTH, a HACTOALAs TIpaHHMLa MEXIy YellyiiKaMu MPOXOJIHUT COBCEM IO-
MHOMY, YeM HaM KaxeTcsl, U "IBbI" MEXIy uYelllyKaMH KYTHKYJIbl BOBCE HE COBMAAAIOT C Pa3IMYUMBIM
OpHaMEHTOM, 4T0 Xopouio BuaHO B COM (Hamp., cM. ctp. 368, Rangifer tarandus, B: Uepnona, Llenukosa,
2004).
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VY nocs B 0051aCTH HOXKKH YELTYHKH KPYTIHBIE, BRICOKHE C BOTHUCTO-U3IOMaHHBIM aITH-
KaJbHBIM KpaeM M PEIKUMHU BCTaBOUHBIMH demyiikamu (puc. 16 a; 19 nx). Beimme mo crep-
YKHIO YeIIYHKH YIUTOIAIOTCS, (OPMUPYIOT OPHAMEHT B BHAE HEXHOM psOH, MpHyeM Tpa-
HUIBI MEXK/y YelIyHKaMy pa3iaudaloTcs ¢ TpyaoM (puc. 16 0), a emne Bbllle — KyTHKYJIa
NpUHUMACT 06BI‘IHBIf/’I JJIs1 BOJIOC OJICeHEH BUA: TTOJTYKOJIbIECBUHAA, CUJIBHO U3PE3aHHasA U
ymomenHas (puc. 16 B, T). BeicoTa dyenryek n3MeHsieTcsl He3HAUYNTEIbHO BIOJIb CTEPKHS
— cocTaBisieT 10—15 MKM Kak B «HOXKKE» U HMIKHUX OTJEJIaX CTEPIKHsI, HO BbIIIE [PaHHBI
MOXeT AocTHrath 20 MKM B OTACIBHBIX TPEYTONBHBIX BBICTYHAX M3PE3aHHON KyTHUKYIIBI
(puc. 18).

NPUMEHEHUE MOP®OMETPUU

Kak yxe yka3pIBaqoCh, HCIOIB30BAaHIE MAaTEMaTHUYECKIX METOIOB 00pabOTKH MOp-
(oMeTprUeCcKOro MaTepuana, a UMEHHO MaTTEPHOB KYyTHUKYIIBI, C HCIIOIb30BAaHUEM CKa-
HUPYIOLIEH IEKTPOHHOM MUKPOCKOIIUY U CIIELIMaIbHOW KOMIIBIOTEPHOM TPOrpaMMBbl I'pa-
(uyeckoit 00pabOTKN M300paKEHUM, TTO3BOIUIIO AU PEPEHIIMPOBATH BOIOCH TPECTa-
urteneid Cervinae, Mintiacinae 1 Odocoleinae (Meyer et al., 2001). Hanpumep, nua-
METp CTEp)KHSI OCTEBOIO BOJOCA y KOCYJIM M MATHUCTOTO OJICHS 3HAUUTEIbHO MEHbLIe
(ne 6omee 100 MxMm), ueM y GraropogHoro oseHs (mocturaetr 250 MkMm) (cM. puc. 2 B:
Meyer et al., 2001). OTHOIIEHHE MIMPHUHBI KYTUKYJISIPHON YEITyWKH (ITOTIEPEK CTEPIKHS
— W) k ee BbicoTe (BI0Jb cTepkHS — H) B CpeITMHHOM ydacTKe BOJIOCA Y 3THX BHJIOB
CHJIBHO pasHHTCS: 1.5 y kKocynu, 2.5 y 61aropogHoro oyneHs U 4.5 y MATHUCTOTO OJICHS.
Jpyras KoppesroHHas 3aBUCUMOCTD BBISIBICHA MEXTy YHCIOM KYTHKYISPHBIX YeITy-
ex Ha 1 Mm? u W/H/1000 (cm. puc. 3 B: Meyer et al., 2001). B atom ciaygae R* = 0.96 mst
Cervinae u R? = 0.81 nu6o 0.99. Ilpuuem, npomepsl npeiaraercs 0paTh B HHKHEH
YacTH BOJIOCA BBHIIIE OCHOBAHUS MM «HOXKH» (PE3KOTO CY)KEHHUSI CTEP)KHs), T1Ie OpHa-
MEHT KYTHKYJIbI Hanbojee XapaKTepeH ISl BUA.

Hama nonbiTka MPOBECTH CXOAHBIC UBMEPECHUA U PACHCThI ITOKa3aJik, YTO IJid 6OJ'H>H_II/IH—
CTBa BHJIOB OHH BIIOJHE YKJIAJBIBAIOTCS B CXEMY, IpeIOKeHHYI0 MefiepoM ¢ coaBTOpaMu
(Meyer et al., 2001) (puc. 20). Ilpruem a1t AMArHOCTUKY BHJA BIIOJIHE OCTATOYHO OTIPEe-
JATh TOJIILMHY Bosioca 1 oTHolieHne W/H, a 3aTeM HaHeCTH 9TH 3HaUCHUsI Ha MaTPHILY CXe-
MbI (puc. 20). Harmpumep, 1715t IATHUCTOTO OJICHS HAIIIM PACUeThl, BBIMOIHEHHBIC HAa ATAJIOH-
HBIX 00pa3ax BOJOC, BIOIHE COBMAIN C MPUBOJUMBIMH STHMH aBTopamu. [lo Hammm nan-
HBIM, B HMKHEHW 4acTH BOJIOCA COOTHOIIEHHWE HMIMPUHBI YEITyHKH (ITOTIepeK CTEp)KHS) K ee
BbICOTE (BIIOJb cTepkHs) paBHO (7 = 10): 4.02 y MATHUCTOTO OJNIEHs (IUaMeTp BOJIOCA PaBeH
100 mxm); 1.44 y u3to0ps (muamerp 250 Mxm); 2.71 y xabapru (muamerp 300 Mxm); 2.67 y
cubupckoi kocynmu (quamerp 200 mxwm). JlaHHbIC Ui CHOUPCKOM KOCYJIH OTIUYAKOTCS OT
TaKOBBIX IS €BPOTICHCKON KOCYIIH, HO PaclonaraloTcs Ha OCH 3HAUYCHHH, XapaKTePHbIX IS
Odocoileinae (cM. Ha puc. 4, ock «C. capreolus — Hydropotes inermisy). JlanHbIe 17151 U3100Pst
(W/H = 1.44) ne yknaaeiBarotces Ha ochk C. nippon — C. elaphus (puc. 4), HO Bce e pacro-
JararoTcs B TOM XKe CEeKTope, 4To U nanubie 1ist C. elaphus. OCOOHSIKOM CTOUT Kabapra (puc.
20), kak ¥ M3y4eHHbI Meiiep ¢ coaBTOpamMu MyHTKak Muntiacus reevesi (CM. puc. 2 B:
Meyer et al., 2001). OueBuIHO, YTO B3aHMOOTHOIIICHHEM TaKWX TOKa3aTeel KaK IuaMeTp
Bosioca 1 W/H BIIOJIHE MOKHO ITOJIB30BATHCSA A1 BUAOBOM IMArHOCTUKH IISATH OJIEHEN 10 UX
HanOoee KPYIMHBIM OCTEBBIM BOJIOCAM.
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MPUMEPBI BUJTOBO TUATHOCTHUKHU OCTEBBIX BOJIOC
N3 SKCKPEMEHTOB AMYPCKOI'O TUT'PA

1. [Tpo6s1 E-018 1 E-019, u3 sxckpemernmos 63pocinoeo camya amypckoeo muepa no Kiuuke
«IIpogheccopy, cobpanvr 22.02.2009 . Cranupyrowas 31eKmpOHHAsS MUKPOCKONUSL.

[Tonepeunsie cpe3bl pparMeHTOB HanOoIIee KPYITHBIX BOJIOC, OOHAPYKEHHBIX B 3THX IPO-
0ax, OTHO3HAYHO TOKA3bIBAKOT, YTO ITH BOJIOCHI NIPUHAICKATN oneHsM (puc. 21 a). OHu
OKPYIJIOW WJIM YJUIMHEHHOM, HEMHOTO YIUTOIIEeHHOH (opmbl. HekoTopsie otaensl GparmeH-
TOB C COXpaHMBIIEWCS CEPILIEBUHON, KOTOpasi BIIOJIHE THUMHWYHA AJsi oneHell. Cep/iieBuHa
(hparMeHTOB OCTEBBIX BOJIOC (Hanboliee KPYIMHBIX B MPOOE, B3ATO 5 TPy BOJIOC) YaCTUIHO
paspylIeHa mpu IPOXOKIACHUH 0 JKETyTOYHO-KUIIEYHOMY TPAaKTy THTpa: KaK MPaBUIIO, CO-
XPpaHWICS JIUIIb TepUPEPUIAHBINA PSI METKUX OIHOOOpa3HbIX mosocted. OmHaKo 1o ooiie-
My XapakTepy PacloioKeHHsI M pa3MepoB ITHX TMOJIOCTEH MOKHO HACHTH(UIMPOBATH 3TH
BOJIOCHI KaK MpUHAJJIekKAIINE OeHsM (cpaBHuTe puc. 1 u 21 a).

CTpyKTypa CepaeBUHBI HA MMPOIOIBLHBIX CPe3ax BOJIOC BIIOIHE CXOHA C TAKOBOH Y IIAT-
HHUCTOTO OJeHs (cpaBHUTE puc. 1 T u puc. 21 6). B rpanne yetkuil nepupepuitHbIi psix
COCTOMT M3 MEJIKUX U TOJICTOCTEHHBIX IOJIOCTEH, a IEHTPaIbHAS YaCTh BOJIOCA 3aHATA CXO/-
HBIMH T10 pa3MepaM HIH He3HAYNTETBHO PAa3IHYAIOMINMHUCS TTOJIOCTSIMU CO c1ado rnephopu-
POBaHHBIMH HEPETOPOIAKAMHI U PEAKMMH «OaKkaMm» BHYTPEHHETO KapKaca MoJocTei. O1tu
MIOJIOCTH HE BBITSHYTHI TTOTIEPEK CTEP)KHS, KaK Y APYTHX BUAOB (puc. 1) 1 ux KoHUTypanus
HAITOMHUHAET COTHI (IIUPUHA M BBICOTA YU CXOAHBI). B HIDKHUX OTHenmax crepkHs nepude-
pUIHBIE MTOJIOCTH HE BhIpaXKeHkI (puc. 21 6, cnipara).

@dparMeHTHI THX BOJIOC, OOHAPYKEHHBIE B SKCKPEMEHTaX aMypCKOTO THUTPa, UMEIOT JI0-
BOJIBHO XOPOIIIO COXPAHHUBIIYIOCS KyTHKYTY, JIUIIb B HEKOTOPBIX MECTaX YeITyWKHU OTOTHY-
TBI OT CTePXKHs (puc. 22). OpHAMEHT KyTHUKYJIbI U JIETAIN €€ CTPOSHHS CXOIHBI C TAKOBBIMHU
y ISITHUCTOTO OJieHs. B caMmoM ocHoBaHMHM cTepkHS (puc. 22 0, MepBbIii CHUMOK) YeITyHKH
KpYITHBIC U BBICOKHE (CPaBHUTE C pUC. 12). BrIlie 1Mo cTep:KHIO OHM YIUIONIAFOTCS, UX aIlk-
KaJbHBIE Kpasi — cy1a00 BOTHHCTHIE, OTHOCHTENIFHO POBHBIE. B rpaHHe KyTHKynaa CHIBHO
VIDIOIIEHA U U3II0MaHa. B caMoM OCHOBaHUH BOJIOCA PA3IMUMMBI HECKOIBKO «BCTABOYHBIX
yemryek» (puc. 22, 0, mepBbIii CHUMOK CJIeBa), ONTMCAHHBIX HAMH Y ATAJOHHOTO 00pasia
(puc. 12; 19 a).

[TonpiTKa OmpeneeHns B3aUMOCBS3M auaMerpa Bosioca 1 W/H ¢ HaHeceHHMeM 3THX
3HaYeHU Ha MaTpuily (puc. 20, 0003HaueHO 3HAKOM X1 M X2) 1Mokasalia, 4To 3TH IM0Ka3a-
TeNn ONU3KY K TAKOBBIM Y 3TAJOHHBIX 00pa3I0B BOJIOC ISITHUCTOTO oJeHs. [Ipu qnameTpe
Bosioca 120 mxm W/H = 4.38 (n = 5) (puc. 22 a); npu auamerpe Bosoca 130 mxm W/H =
4.4 (n=>5) (puc. 22 6).

Ha ocHOBaHMM TIPOBENECHHOTO CPaBHUTEIHEHO-MOP(OIOTHIESCKOTO aHATN3a MOKHO 3aK-
JFOYNTH, YTO B SKCKPEMEHTaxX aMypckoro Turpa mo xmmake «I[Ipodeccopy», cobpannoro B
(derpane 2009 r., IPUCYTCTBYIOT OCTEBbIC BOJIOCHI MIITHUCTOTO OJICHSI.

2. [Tpo6a E-26H u3 axckpemenmos 63pocnoii camku amypckozo muepa no kauuke « Cepb-
eay, cobpana 20.04.2009 o. Ckanupyrowas 31eKmpoHHAsE MUKPOCKONUS.

[Tomepeunsie cpe3bl PparMeHTOB BOIOC YOEKIAIOT, UTO OHU PHHAIIEKAT ONEHSIM, TaK
KaK IMEIOT COOTBETCTBYIOIIUE pa3Mephbl M KOH(DUTYpaInIo, M, HECMOTPS Ha pa3pylICHHYIO
LEHTPAJBHYI0 YaCTh CEPALICBUHBI, OJHOPSIHBINA CIIOH MEepUPEPUIHBIX MOJOCTEH XOPOIIOo
BBIpaXkeH (puc. 23 a), YTo 0COOCHHO XapaKTepHO JIsl Bosioc u3toops (puc. 1 e). Camu mosio-
CTH CEepIIeBUHBI YMEPEHHO BEITSHYTHI ITOMIEPEK CTEPIKHS, U UX (pOpMa U pa3Mephl BapbUpy-
IOT HE3HAYUTETHHO.
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Kytunkyna ¢parMeHTOB BOJIOC COXpaHHUIACH XOPOLIIO, €€ MTOBPEKICHNSI MUHIMAIIBHEI (PHC.
24). Hanbonee nHGOPMATUBEH yJacTOK PACIIMPEHHON YaCTH CTEP>KHS, HEMHOTO BBIIIE OC-
HOBaHUs (puc. 24, TpeTnuit CHUMOK ciieBa). OOIINI XapakTep OpHAMEHTa CXOJICH C TAKOBBIM
y 3TaJIOHHOTO 00pasiia BoJjoc u3to0ps (cpaBHUTE puc. 24 ¢ puc. 13).

[TombITKa OMpeneeHus B3aUMOCBSI3H ArameTpa Bonoca 1 W/H ¢ HaHeceHneM 3THX 3Ha-
YeHnH Ha Marpuiy (puc. 20, 0003Ha4eHO 3HAKOM X), TT0Ka3alla, YTO 3TH MOKa3aTean OJIU3KN
K TaKOBBIM Y ATAJIOHHBIX 00pa3ioB Bosioc u3toops. [Ipu nuamerpe Bosoca 250 mxm W/H =
1.32 (n=10) (puc. 20, 0603HaueHO X3).

BepositHo, BecHoit 2009 T. 10OBIYEH CaMKH aMypCKOTo THTpa 1o Kinuke «Cepbray crai
H3H00Pb.

3. llpo6a E-12Z u3 sxckpemenmos 63pocnoii camku amypcko2o muepa no kiuuxe « Cepo-
eay, cobpara 6.02.2009 2. Cxanupyrowas 51eKmMpOHHAsL MUKPOCKONUSL.

OCHOBHOH OTIMYUTEIBHON YepToil HparMeHTOB KPYITHBIX BOJIOC, OOHAPY)KEHHBIX B JIaH-
HOI TIpo0e, CITY’)KUT paclIeryiEHHas BepIIrHa Bosioca (puc. 25 €), uTo yKe CBUIETEeIbCTBYET
00 MX PUHAIUIEHKHOCTH K Bostocam kabaHa (Sus scrofa) (cm. Coxkonos, 1973; UepHoga, 1le-
nvkoBa, 2004, c. 355), i BOJIOC KOTOPOTO XapaKTepHbl HEMPABUIILHO OBAJIbHAS KOH(PUTY-
panus MONepeYHNKOB BOJIOCA U OTCYTCTBHE Pa3BUTON CEPALICBIHBI HIIH IeNIeBHAHAS (hopma
ee nonepeyHuka (puc. 25 a). Cnaboe pa3BUTHE W HEOTYETIUBOCTh CTPYKTYPhI CEpALIEBUHBI
BUJIHBI Ha TIPOJIOJBHBIX cpe3ax cTepxHs (puc. 25 0, B), a rpy0Oasi, olHOOOpa3Hast ¥ CHIILHO
W3JIOMaHHas KyTHKYJIa TIOATBEPKAAET HaIlle MPEINONI0oKEHHE.

OueBHUIHO, KepTBOK amypckoro THrpa B ¢geppasie 2009 roga crai kabaH.

3AK/IIOYEHUE

[IpensoxeHHbIE METO/BI UCCIEAOBAHUS BUAOBOM NMarHOCTUKH BOJIOC OJ€HEH W Ka-
0aHa M3 YKCKPEMEHTOB aMypCKOTO THIpa MPE/CTABISET HHTEPEC IS U3YUCHHsI TUTAHUS
aMyPCKOTO TUTPA, & BEISIBJICHHBIE 0COOCHHOCTH CTPYKTYPHI BOJIOC MATH Hanboxee o0brd-
HBIX €T0 KXEPTB MOTYT CIYXHUTH KIHOUOM JIA I/IIIGHTI/I(bI/IKaL[I/II/I q)paFMeHTOB BOJIOC U3
[IEPEBAPEHHON TUTPOM MUIIM C IOMOILBIO KAK CKAaHUPYIOLIEH 2JE€KTPOHHOM, TaK U CBe-
TOONTUYECKOH TEXHUKHU.

[Tockonbky Makpo-mopdonorudyeckoe cTpoeHue BoJjoc oyieHer (Tabdi. 1), 1 0COOeHHO
q)paFMeHTOB BOJIOC, TTpOIIEAIINX YEPE3 HHLHeBapI/ITCHBHBIﬁ TPaKT TUT'pa, HE CIYXKUT 10CTa-
TOYHBIM apTyMEHTOM ISl HACHTU(UKAINHN BUIA, TO JUIS 3THX ILeNedl HeoOX0AuMO MpHuMe-
HATH 00JIee TOYHBIE METOIBI MOP(OTOTHUSCKOTO HCCISTOBAHNS, & UIMEHHO CBETOOIITHYEC-
KYFO W/WJIH 3JIEKTPOHHYIO CKaHHPYIOIIYI0 MUKPOCKOIMHIO. [Ipr 3TOM He Bce MPU3HAKH BOJIOC
WK BX (parMeHToB B IOCTATOUHOM cTerieHn nHpopMaTHBHEI (Tad. 2). [Tomepevnsie u mpo-
JIOJIBHBIE CPE3Bl BOJIOC, XapaKTep U CTENECHb PAa3BUTHS CEPAIEBUHEI, a TAKXKE MPHCYTCTBHE
YEeTKOr0 IEPUPEPUITHOTO CII0S U3 MEIKUX TMOJIOCTEH MO3BOJSIOT Oe301IMO0YHO OTHECTH Ta-
KM€ BOJIOCHI K BojiocaM oJieHeH (Tabur. 2). OmHako cpaBHEHHE BHJIOB OJICHEH 10 XapakTepy
MIOTIEPEYHNKA TPAHHEI BOJIOC HE CITYXKHT TOCTOBEPHBIM KPUTEPUEM BHIOBBIX PA3IUIUil, KaK
U BCSI COBOKYITHOCTh MOP(OIOTHYECKUX IPH3HAKOB CEPALICBUHBI BOJIOC OJICHEH, BBISBIICH-
HBIX Ha YPOBHE CBETOONTHYECKOM MHUKPOCKONHWH. JIWIIb CpaBHEHUE THCKOB CEPALICBHHBL,
MOTYYSHHBIX B PE3YJIbTaTe METOYHOTO TEPMOTHAPOIN3A, TO3BOJISIET BRIACTSITH Kabapry (TOH-
KHe, XaOTHYHO Pa30pOoCaHHbIC MEPEroOpoIKH, MENKKHe NIepudepuitHble ceKTopa), H3I0ps 1
CHOHMPCKYIO KOCYIIO (HEOTYETIIUBBIC CEKTOPA B IICHTPATLHON YaCTH TUCKA, T IMEETCS CeT-
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4aroe repervieTeHre meperopoiok) u nocs (pecronyaras Gopmbl JUCKa, CXOKHE KPYITHbIC
CEKTOpa M0 BCeMy JTUCKY) (Tadu. 2).

Ha ypoBHe COM o00mmii Xxapakrep CTpOSHHUsI CEpALIEBUHBI OCTEBOTO BOJIOCA CIIeU(pH-
YeH JUISl MATHUCTOTO OJICHS M JIOCS, TAaK KaK B HIDKHEW YacTH CTEPKHS BOJIOCA y JIOCA U B
IpaHHEe CTEPXKHS Y TISATHUCTOTO OJICHS MMEETCs YYaCTOK C COTOBOM CEpIIIICBHHOM, OTIINYA0-
IEHCST OT KPYITHOSYEUCTON CEeTYaTO-aIbBEOIIPHON CEpALICBHHBI APYTUX BUAOB (Tadi. 2).
Kpome Toro, B coToBOM ceplieBUHE 110 nepudepun cepalieBUHHOTO TSKE HE Pa3BHUT CIIOH
MEIKUX KyOHUECKUX WU MPSIMOYTONBHBIX MTOJIOCTEH.

Hanbomnee ma(OPMAaTHBHO CTPOCHUE KYTHKYIBI B OMPEICICHHBIX OTJETIax CTEPXKHSI OC-
TEBBIX BOJIOC oneHel. OpHAMEHT KyTHKYJBl PAa3IM4YaeTcsl B OCHOBAaHWM M HIDKHEH YacTh
OCTEBBIX BOJIOC BCEX M3YUCHHBIX BUAOB OJIeHEH (Tali. 2) M MOXKET CITY>KHTh THArHOCTHIEC-
KM Tipu3HaKoM. [IpoprcoBka opHaMeHTa KyTHKYIIBI BOJIOC M3YUCHHBIX BHIIOB OJICHEH BBI-
SIBTSIET HanOoJee XapakTepHble eTann (puc. 19), Mo3BOSIONINE AUATHOCTHPOBATH BHIHI, C
YUeTOM JaHHBIX O CTPOCHUH CEpIIEBUHBI Bomoc. Hanbomee yeTko oTnuyaercs KyTHKYna
Kabapru, o0pasyrolas OpHAMEHT, TTOJ0OHBIA MEJKOW BOIHOW psiou. IISTHUCTBIN OJCHb U
JOCh OTIMYAIOTCS IPHCYTCTBHEM €AMHUYHBIX MEIIKUX «BCTABOYHBIX) UEIIyeK TPEYyTOIMbHON
(dhopmbl. OpHAMEHT, TTOAOOHBIM KUPITUYHOW KIIaJIKe, XapaKTepeH Ui CHOMPCKOHN Kocynu. Y
J0Cs OPHAMEHT HEOTIpeNIeICHHbBIH, a YeITYHKH (B OTJIMYME OT TAKOBBIX JIPYTHX OJICHE!) uMe-
IOT KPYITHBIE BBICTYIIBL.

[IpoBenennoe mcciaenoBaHue (C MOMOIIBIO CBETOONITHYECKON W CKAaHMPYIOIICH SIIEKT-
POHHOM MUKPOCKOIIMHN) 3TAJOHHBIX U TECTUPYEMBIX BOJIOC IISITH BUIOB OJICHEH, C MCIIONB30-
BAHHMEM MPOCTENIIEN KOPPEIATUBHON 3aBUCUMOCTH MEXIY TOJIIMHOW CTEPIKHS B HUKHUX
OTIeNIaX BOJOCA M OTHOUIEHUEM MIMPUHBI KYTHKYISIPHBIX YEUTyeK (MOMepeK CTEPKHs) K UX
BBICOTE (BIOJb CTEP)KHS) HMEHHO B 3TOM MECTE, C HAHCCEHHEM IOJTYYEHHBIX JaHHBIX Ha
rpaduYecKyro MaTpHily, MpeuiokeHHyo Meliepom ¢ coaBropamu (Meyer et al., 2001), mo-
Ka3pIBaeT MPUEMIIEMOCTh MPUMEHEHHUS 3TOH METOAWKHU /IS Pa3lUueHUs] BOJIOC OJEHEH, B
YaCTHOCTH, TIATH MU3YYCHHBIX BHIIOB.

[Tpr MHOTOUHUCIIEHHBIX TIPOMEPAX TOIIIUHBI BOJIOC U cooTHOIIeHus: W/H MoxHO TipoBo-
JUTH KOPPEIALHOHHO-PErPECCHOHHBIN aHAJIN3, UMEs B BUY, UTO B YKa3aHHOM BEIIIE COOT-
nomrennn R? = 0.96 y Cervinae (B HallieM ciiy4ae, U3100pb U ISITHUCTBIN oieHb); R*=0.81y
Odocoleinae I (kocyss, ock) 1 R* = 0.99 y Odocoleinae II (6emoxBocThie 0j1eHH, Kapuly U
nyny) (Meyer et al., 1971). Hano oTMeTHTB, 4TO 3TH METOIBI KOPPEISITUOHHO-PErPECCHOH-
HOTO aHann3a TpeOyrT OOMIUS CCIIEAYEMOro MaTepraa (YTO B HallleM Cllydae MajioBepo-
SITHO), COBPEMEHHOW KOMIBIOTEPHON TEXHUKH U aBTOMAaTH3UPOBAHHBIX MPOrpaMM H3Mepe-
HUH, 4TO JIelaeT MX MAaJIOJOCTYIHOM Ut OONBINMHCTBA HCCieaoBareeil. BmMecre ¢ Tem,
MpocTasi KOPPENSIMOHHAs 3aBUCUMOCTh MEXKIy TOJIIIMHOW Bojoca W oTHomeHuneM W/H,
HaHOCHMas HA OCH MaTpPUIIbI, BIIOJIHE IPHUEMIIEMBI TSI ITMPOKOTO KPyTa 300JI0TOB, SKCIIEp-
TOB U OXOTOBENOB. JTa METOINKA MOXET OBITh PEKOMEH/IOBAaHA ISl 300JIOTHYECKHUX HCCIIe-
IOBaHUH.

OcteBble BOJIOCHI Ka0aHa JIETKO OTIMYAOTCS OT BOJIOC OJICHeH CBOeH KoH(urypamueit (B
YaCTHOCTH PACIIETIIEHHBIM KOHIIOM), TOJIIIMHOM, MOIIHBIM KOPKOBBIM CIIOEM, CIa0bIM pa3-
BUTHUEM CEPAUECBUHBI, OT KOTOpOﬁ OCTarTCA JIMIIb «KTPEHIUHBD?, MTPOXOAANINE TTOCCPEANHE
cTepxHA. VX THarHocTrka He MPeCTaBIsIeT TPYAHOCTEH Ha YPOBHE CBETOONTHYECKOH MUK-
POCKOTTHH.
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Mpuioxenue

ATJIAC MUKPO®OTOI'PA®GUI U SJTEKTPOHOI'PAMM
OCTEBBIX BOJIOC OJIEHEBBIX (CERVIDAE)
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Puc. 2. [Tonepeynbie 1 MPOIOIBHBIE CPE3BI OCTEBBIX BOJIOC B3pOCIOro camuia jocs (Alces alces): a— none-
PCYHUKH Pa3HBIX YYaCTKOB CTEPIKHS; O — TPOIOIBHBINA Cpe3 B HIKHEH TPETH CTEPIKHS;, B — TO JKE BBIIIEC
0 CTEPIKHIO; T — TO K€ Ha BepIinuHe Bojoca. COM. Macmitad: a — 100 mxm; 6, B, T — 10 MKM.
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Puc. 3. [IpononbHble cpe3bl OCTEBOrO BOJIOCA 3arpHBKa B3pOCioro camua Jocs (Alces alces) B odnactu
rpanHsl (a) u BepurHsl (0). COM. Macmrtad 10 M.
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Puc. 17. CtpoeHue KyTHUKYJbI
(OT «HOXKKM» K TPaHHE) OCTEBO-
r0 BOJIOCA 3arPHUBKa B3POCIIOTO
camna siocst (Alces alces). Muk-

podoto. Macmrabd 10 MKM.
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Puc. 18. CrpoeHue KyTHKYIIbl B BEpXHEH YaCTH CTEPKHS OCTEBOr0O BOJIOCA 3arpUBKA B3POCIOro camLa Jocs
(Alces alces). Mukpodoto. Macmtad 10 MKM.
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Puc. 19. Jlerann opHaMeHTa KyTHKYJIBI OCTEBBIX BOJIOC 3arpUBKa OJIEHEH: a — IATHUCTHIN onieHb (Cerviss
nippon); 6 — kabapra (Moschus moschiferus); B — cubupckas kocyns (Capreolus pygargus); T — U3100pb
(C. elaphus xanthopygus); n — nocb (Alces alces). llpopucoBka snekrpoHorpamm. Maciirad 10 MKM.
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Puc. 20. Marpuiia KOppensTHBHBIX CBsI3el MEXIy AMaMETPOM OCTeBOro Bostoca oneHeBbix (Cervidae) u
OTHOIIEHWEM IIMPHUHBI KYTHKYJSIpHOW demnyiiku k ee Beicote (W/H). 3a ocHOBY B3sTHI naHHBIe Meiiepa ¢
coasTopamu (Meyer et al., 2001, puc. 2).

VYenoBHBIE 0003HAUCHUS:

Il — nansbIe I0: Meyer et al., 2001;

@ — opuruHajbHBIE JaHHbIC (7 = 5; 10), aTanoHHBIC 00pa3Ilbl OCTEBBIX BOJIOC 3arPUBKA B3POCIIBIX CAMIIOB
kabaprut (Moschus moschiferus), nstauctoro onersi (Cervus nippon), uswbps (C. elaphus xanthopygus),
cubupckoit kocynu (Capreolus pygargus), COM;

QO — opuruHaibHble JaHHbIE (1 = 5), STalIOHHBIE 00Pa3Libl OCTEBBIX BOJIOC B3pOCIIOro camua Jjiocs (Alces
alces) B pasHbIX yuacTkax ctepxkHs, COM;

s — opuUrHHaJIbHbBIC AaHHbIC (7 = 5; 10), 3TaJOHHBIE 00Pa3Ibl OCTEBBIX BOJIOC 3arPUBKA B3POCIBIX CAMIIOB

kabapru (Moschus moschiferus), nstauctoro oners (Cervus nippon), uzwbps (C. elaphus xanthopygus),
cubupckoii kocynu (Capreolus pygargus), nocs (Alces alces), cBeToonTHYECKAasT MUKPOCKOITHS;

x] — opuruHanbHble qaHube (7 = 10), npoosr E-018 n E-019 skckpeMeHTOB B3pOCIIOro camiia aMypcKoro
turpa (Panthera tigris altaica) no ximuke «IIpodeccopy, codpannsie 22.02.2009 1., COM;

X2 — opHUrHHajbHble JaHHble (n = 5), npoba E-26H sxckpeMeHTOB B3pOCIOi CaMKU aMypcKOro TUIpa 1o
kiuke «Cepbray, coopannas 20.04.2009 r., COM;

x3 — opuruHaneHbele nanHble (n = 10), mpoba E-12Z skckpeMeHTOB B3pOCIION CaMKHM aMypCKOTO THTpa
(Panthera tigris altaica) no xnmuke «Cepbray», coopannas 6.02.2009 r., COM.
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Puc. 25. OcreBble BOJIOCKI, 0OHAPYKEHHBIE B OKCKPEMEHTaX B3pPOCIIOi CaMKu aMypcKoro Turpa (Panthera
tigris altaica) — xmuka «Cepbray, coop E-12Z 6.02.2009 r.: a — monepeuHbie cpe3bl; 0 — MpOI0TbHBIE
Cpe3bl; B — CeplIIeBUHA Ha TPOJIOJIBLHOM Cpe3e; T — KYTHKYJIa TPaHHbl; ] — KyTHKYJIa BBIIIE MO CTEPIKHIO;
€ — KYTHKYJIa paclieruieHHO! BepimHbl Bostoca. COM. Macmirad 100 mMxwm.
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