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OTHuYeckas JepMaroriuduka, OCHOBaHa Ha (EHETHYECKHX HCCIEeIOBAHUSNX, CTPEMUTCS
YCTAaHOBUTb 3aKOHOMEPHOCTH HAcCJE€OBAaHHUA B MOMYJALUAX U HMX TEHETUYECKYyI0 OJIM30CTh Ha
OCHOBaHUU CXOJICTBA JEPMATOTTH(PUUESCKUX MPU3HAKOB.

Marepuan mnsa wuccienoBanus cobpan B 2008-2010 rr. cpeau crtynentoB CBODY,
MPOAHAIU3UPOBAHO 173 KOMILUIEKTA OTIIEYaTKOB MaJbLEB. [ cpaBHEHUS BBIJIEJICHO YEThIPE PErHOHA:
3anmagnas Sxytus (bacceitn p. Bumioit), CeBepo-Bocrounas SkyTust (6acceiinsl pex Subl, UHaurupku
u Kounbimbl), a Takke JieBoOepexne U npaBodOepesxbe p. Jlensl B npenenax LlentpanbHoit SkyTun.

JepMarornuduuecknii aHamu3 TMOKas3al, 4YTO Ha TEpPpUTOpUU SIKYTHHU CYIIECTBYIOT
3HAYUTENIbHbIE pa3INuus CPeJy KOPEHHOI'O HaceseHUs, KaK MO0 YacTOTe€ BCTPEYAEMOCTU OTAENbHBIX
y30pOB, TaKk W MO TOKa3aTelsM pa3HooOpaszus ux paszHoBHAHOCTeW. Haunbonbumum QeHeTnyeckum
pa3HooOpa3ueM Xapaktepusyercs Haceinenue 3anagHor SAxytuu. Ilpu cpaBHeHUM mOMyISIUN
CXOACTBO IO NOMUMOP(HBIM TpHU3HAKaM BBIIBICHO [UIsl HaceleHus 3amaaHoil Skytuum u
npaBobOepexxHoi yactu LlentpansHoit AxyTun. Hanbosee cynieCTBEHHBIMU OTIMUUSIMU OT OCTAJIBHBIX
MonyJsiuuil Xapaktepusyercs Hacenenue Cesepo-BocTounoi Axytuu.

CpaBHHUTeJIbHOE HCCJIeI0BAHNE KOTHUTHBHBIX CIIOCOOHOCTEH Y IBYX BH/I0B HU3IINX 00€3bsIH
Anuxaee Anekcen E¢zenveeuu
@I'BY HHUH meouyunckoii npumamonocuu PAMH, Couu, Poccus
vg chalyan@mail.ru

B ornuume or OoNBLIIMHCTBA  OTPSJOB  MJEKONUTAIOIIMX, COBPEMEHHBIE IPHUMATh
JEMOHCTPUPYIOT OCHOBHBIE CTYNEHHM 3BOJIOLMU CBOero orpsaa. lccienoBaHue KOTHUTUMBHBIX
CIOCOOHOCTEM  NMPUMATOB MOXET CIYy)KUTh HCTOYHHUKOM JUIsl PEKOHCTPYKLHMH Ipolecca
BO3HUKHOBEHUS M Pa3BUTHA 3TOM (PYHKLMHU HAa paHHHUX 3Tarax aHTPOIIOTeHe3a.

Ienbto naHHON paGoOThl OBUIO CPAaBHUTEIBHOE HCCIEAOBAaHME KOTHUTUBHBIX CIHOCOOHOCTEH Yy
00e3bsiH BUa Makak pe3yc (Macaca mulatta) u naBuan ramagpun (Papio hamadryas).

beuto uccnenoBano 10 momyToparogoBaibIX MakaKOB pe3ycoB M 7 MaBUAHOB TaMaJpHIIOB.
Br160p TecTOB pOU3BOAMICS € LENIBIO PA3HOCTOPOHHETO aHAIM3a KOTHUTUBHBIX CIIOCOOHOCTEH. bbimn
HCIIOJIb30BaHbl CIEAYIOLIME TECThI: MPUTATMBaHUE NMPUMAHKU 3a BEPEBKY; IIPO3payuHblil 3kpaH; A not
B; mpo3paunas TpyOka; 3a1a4a Ha OIepUpOBaHUE PAa3MEPHOCTHIO PUTYP.

boun nonyuens! caenyroniye pe3yibrarhl. [lo Makakam pesycam: TeCT MPUTITMBaHUE KOpMa: U3
8 MPUCTYNHUBIINUX, 5 CIPABWINCH C 3aJauei; MPO3payHblil SKpaH: U3 7 MPUCTYNUBIIUX, 4 JaJId BEPHOE
pemenue; A not B: mpucrynaBmux 2, BemonHuBmmx 0; mpo3payHast TpyOka: W3 5 MPUCTYNHUBIIUX,
BepHBbIX pemeHnit 0; 3amaya Ha ONEPUPOBAHHME pa3MEpPHOCThIO Guryp: 4 MNPUCTYNUBIIUX,
BbInoyHUBIIMX (. B 1enoM makaku pe3ychl Belu ce0sl MOAABICHHO, OBICTPO YTOMIISUTUCH, HE TOJIBKO
OTKa3bIBAJINCh OT pEUIEeHHs] TECTOB, HO Ja)Xe He MpUTparuBaiuch K mnpumanke. [lo maBuanam
ramMazipuiiaM: TeCT MIPUTATMBAHUE KOpMa: U3 6 NIPUCTYNMBIINX, 4 CIPAaBUINCH C 3a7adeil; MPO3payHbIi
9KpaH: U3 7 MPUCTYNMBILNX, 2 JalIu BepHOe peuieHue; A not B: mpuctynaBmmx S5, BBINOIHUBIINX 2;
npo3payHas TpyOka: M3 6 MNPUCTYNMBIIMX, BepHbIX peunieHudt 0; 3agaya Ha oOlepUpOBaHUE
pa3sMepHOCThIO (Uryp: 4 NPUCTYNUBIINX, BHITOJHUBIINX 3. O0€3bsHBI B OOJIBIINHCTBE CIIy4aeB BEIU
ce0sl 10CTaTOYHO aKTHBHO.

AHanu3 aHHBIX TOKa3bIBa€T, YTO YPOBEHb KOIHUTHBHBIX CIIOCOOHOCTEH, HMCCIEN0BATENbCKON
aKTUBHOCTH, MAHHUITYJIATUBHOM AESITEIBHOCTH, CKOPOCTH aJaNTalluy K YCIOBHUAM dKCIEPUMEHTAIbHON
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KJIETKH Y MaKaK pe3yCoB HUKE YPOBHS MaBHaHOB ramajpuioB. [IpeoOnananue npaBUiIbHBIX peIICHUI
y Makak pe3ycoB HaOJ0JaeTCsl TOJBKO B TECTE «IPO3PAaYHBIN 3KpaH», AJis MaBUaHOB TaMaJpUIIOB 3Ta
3ajjaya JCUCTBUTEIbHO BBI3bIBAJIA OONBLIYIO TPYAHOCTh. OOLIMIA ypoBeHb crocoOHocTell y ocobeit
3TOr0 BO3pacTa JaHHBIX BUIOB JOCTATOYHO HU3KHIA.

Honumopdusm Gln27Glu rena f2-anpenopeuentopa (ADRB2) y uykueii [IpoBuaenckoro
paiioHa UykoTkun
bepouesa Anna IOpvegna
Mocxkosckuii cocyoapcmeennblil yuueepcumem umenu M.B.Jlomonocosa, buonocuveckuii gpaxyibmem,
Mocxea, Poccus
kazeeva.a@gmail.com

B namem wuccrenoBanum ObUT TpOAHAIM3MPOBAH MOIMMOpP(U3M TeHa [2-aapeHopenenTopa
(ADRB2) penentopa GIn27Glu (rs1042714), cBs3aHHbIN C BIUSAHUEM Ha (PU3NYECKYIO0 aKTUBHOCTH U
coJIep’KaHue JKUpa B OpraHu3Me.

B-anpenoperienTopsl SBISIOTCS MPEACTABUTENSIMU CeMENUCTBAa TpaHCMEMOpPaHHBIX PELETITOPOB.
I'en, kogupyroOIWMii UX CUHTE3, JIOKAIA30BaH HA JUIMHHOM IuIeYe 5-U XpoMocomsl. M3BecTHO, 4TO
KaXXJIbIi pelenTop cocTouT u3 413 aMUHOKHUCIOTHBIX OCTATKOB.

[omumopdusm GIn27Glu acconuupoBan ¢ OXHpPEeHHEM Yy JIOAeH ¢ HU3KOH (pusmueckoin
akTUBHOCTHIO. [lokumeiM HocuTenpHUIAM ayuiens Glu27 (wactora amnens 0,43 cpeau €BpOIICHUIIEB)
3HAYUTENIBHO TsDKelee COpPOCUTh BEC MpPU IMOMOIIM AKTUBHBIX (PU3MUECKUX Harpy3ok. JKeHIIWHBI,
cTpanaromme oxupennem, ¢ reHotunom Glu/Glu (wactora reHoruma 0,185) obnagarot 6oee HU3KHUM
JIMIIOJIM30M M OOJIBIIIMM MHAEKCOM MAacChl Teja 10 CpaBHEHMIO ¢ IpyruMu renotunamu ADRB2, naxe
npu OosiblIel pu3nueckoil akTUBHOCTH B CBOOOTHOE BpEMSI.

bouto npoananusupoBano 105 oOpa3uoB kpoBu uykyeid (30 MyxuumH U 75 JKEHILUH),
MPOXKUBAIOLIMX B Tocenkax OHMeneH u Hywmurpan, B Bo3pacte ot 40 no 65 ner. M3yueHHble
MaTtepuanbl codpanbl B 1990 romy B pesyibTare SKCHEAULMU B MOcCEeNkH OJHMeneH M HyHmurpan
[IpoBuneHckoro paitoHa YyKOTCKOro aBTOHOMHOI'O OKPYra B paMKaX POCCHUHCKO — aMEPUKAHCKOTO
COBMECTHOTO  HCCIEAOBaHUA «ONUAEMHONOTHS  CIOHAWIOAPTPONATH B  HMUPKYMIIOISPHBIX
nonyysauusax Yykotku (Poccus) u Amscku (CHIA)». I'enotun o6pasmnoB renomuou JIHK Obin
onpexaeneH meroaom I[P B peaasbHOM BpemMeHH.

Jnst Hamel BRIOOPKH TOJTYYEHBI ClieAyIone 4acToThl reHoTunoB: Gln/Glu — 25,7%, Glu/Glu —
1,9%, GIn/Gln — 72,4%.

HccnenoBanHble HaMu BBIOOpPKH dykueil u3 [IpoBuaeHnckoro paiiona UykoTku oOHapy>KHBaIOT
CXOAHYIO C OPYTMMH TpyHIaMH TEHACHLHUIO MO paclpeieseHHI0 YaCTOT MeHOTUIIOB MOIUMOpQu3Ma
B2-anpenopeuentopa (ADRB2) peuentopa GIn27Glu (rs1042714).

Pabora Bemomnena mnpu moxpmaepkke rpanta PODU Ne 11-06-00139-a «DxcTpemasibHBIC
YCIIOBUS CPEZIbl U TEMIIBI CTAPEHUS YEJIOBEKA: IPUMEHEHNE COBPEMEHHBIX HEIECTPYKTUBHBIX METOI0B
B @HTPOIOJIOTUI.

Pa3mepsl Tejia HOBOPOKIAEHHBIX B CBA3H ¢ MOP(OIOrHYeCKHMH NOKA3aTeJsIMU POKEHUIbI
bopoekoea Haoexcoa Ilasnosena
Mocxkoeckuii cocyoapcmeennblil ynueepcumem umenu M.B.Jlomonocosa, buonocuveckuii ghaxyiomem,
Mockea, Poccus
borovkova.nadya@gmail.com

B mnpakTuke COBpEMEHHOTrO aKyIlepcTBa TEIOCIOKEHHE MaTepu SBIIETCS JAOCTaTOYHO
HAJEKHBIM MapKepoM OCOOCHHOCTEH TeueHHs OEpeMEHHOCTH U POJOB M COMAaTHYECKOTo cTaTyca
HOBOpoxJeHHOro. Ocoboe 3HaueHHe A OJaronoayyHOro HMCXOAAa E€CTECTBEHHBIX POJOB HMEIOT
pa3Mepsl Ta3a POKEHHULbI. B CBA3M C SBIEHUSAMHU CEKYJIAPHOTO TPEHAA B MOCICAHHE NECATUICTUS
OTMEUaeTCsl O00Iee YCHJICHHE OJUXOMOpP(HH, JIENTOCOMHOCTH, TpallMIN3aIlUN TEJIOCIOKEHUS
POKEHUI], yMEHbIlIeHHe pa3MepoB Taza. CHHXPOHHO TMPOUCXOJUT YCHUJICHHE JIEITOCOMHOCTH
COBPEMEHHBIX HOBOPOXKJEHHBIX. B 3TOM KOHTEKCTE OCOOYI0 aKTyaJbHOCTh MPHOOpPETaeT OICHKA
B3aMMO3aBUCUMOCTU MOP(OJIOTHYECKUX MTOKa3aTeseil MaTepy U HOBOPOKJIEHHOI'O TOTOMCTBA.
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Marepuan cobpan B 2011 romy Ha 06a3e apXuBOB >KEHCKUX KoHCyibTauuii Ne 202 u 205
Bamagaoro AO um Ne 27 IOxmaoro AO MOoOCKBEI ¢ COONIOAEHHWEM IIOJHOW AaHOHMMHOCTH. U3
amMOyJIaTOPHBIX KapT MAlMEHTOK, HaOmogaBmuxcsd W poauBmux B 2010 roxy, BBIKONHPOBBIBAIUCH
cleylollye JaHHbIe: JUIMHA U Macca Teja, MOJ U MOPSJIOK POJAOB HOBOPOXKJIEHHOT0, UIMHA U Macca
TeJla MaTepu, pa3Mephl Ta3a, MAcIOPTHBIA BO3pacT M HEKOTOpBIE Jpyrue mapamerpbl. YHCIEHHOCTh
oOcnenoBanHbix 1200 yenoBek. B kauecTBe Mepbl TECHOTHI CBSA3M MEXIY paccMaTpUBaeMbIMU
KOJINYECTBEHHBIMU ITOKA3aTEJIIMU C HEIPEPBIBHBIM XapaKTEepOM BapHAallUU MCIIOJIb30BAJICA OOBIYHBIN
KO3 PHUIUEHT KOPPEISALIUH.

Pa3mepsl Taza maTtepu cBsi3aHBI MeXIy coOoi koppemsuuei ypoHs 0,23-0,72 , ¢ niauHOM Tena
marepu 0,17-0,22, ¢ wmaccoit Tena 0,28-0,51, T.e. pa3Mepsl Taza NPEACTABISIOT JIOCTATOUYHO
aBTOHOMHYIO MOP(OJIOrHYEeCcKyl0 cucTeMy. B To ke Bpems AlMHA M Macca Teaa HOBOPOXKAEHHBIX
CBsi3aHbl 0oJiee BHICOKMMHU KoppessauusimMu ypoBHs 0,18-0,22 ¢ qimHON M Maccoit Tena posKeHUIb U
MenbmuMH, ypoBHs 0,077-0,14 ¢ pazmepamu Ta3a (11 HCKIIOYEHUS BIMSHUS TIOPSIKA POJOB M CPOKa
recraii BbIOOpKAa OrpaHWYeHa JIOHOUICHHBIMU MEPBOPOXKICHHBIMH MJaJICHIIAMHU), T.€. B OOJbIIEH
CTETNEHHU ONpEeNAI0TCSl rabapuTHBIMU pa3MepaMy Tejla MaTepH, YeM «OTPAHUYUBAIOLIUMH POCT»
¢dakTopamu (pa3mepsl Ta3a). Koppenauuu ToTanbHbIX pa3MepoB peOeHKa ¢ pa3MepaMu Ta3a MaTepu B
Hamieil paboTe A MOCKOBCKUX POKEHUI] HIKE, YEM aHaJOTHMYHbIe LHUQPHI IS pa3iIndyHbIX 3THO-
tepputopuasibielx rpynn Cubupu — 0,31-0,43, yTo B paMKax KOHUEMNUIMU KOPPEISALMOHHOMN
aJIaITOMETPUU MOKET CBUJAETEIbCTBOBATh O MEHEE BBICOKOM aJanTallMOHHOW Harpy3Ke Ha KEHCKYIO
4acTh MOCKOBCKOW MOMYJISLHH.

Pa6ora BeimonHeHa npu noanaepxke rpanta POOU Ne 12-06-00036-a.

Mopddosiornyeckasi ”BMEHYHBOCTD JHIIEBOI0 OT/I€/1a Yepena B a00pUreHHbIX IPynnmax
CeBepHoii A3uUN: CeJIEKTUBHO-HEHTPAJIbHAA 3BOJIONMSA WM aaNTAIUS K KINMATHYECKUM
dakropam?
Eemeee Anopeit Anekceeeuu
HUH u Myseii anmpononocuu MI'Y umenu M.B.Jlomonocoea, Mockea, Poccus
evteandr@gmail.com

W3ydenue B3aMMOCBSI3EH MEXIY CTPOCHHEM JIMIIEBOTO Yeperna W KIMMaTHIeCKUMHU (aKkTOpaMu
IIPOBOJUTCS OOBIYHO B NaHOMKyMeHHOM Macuitabe. IIpy 3TOM CHOXKHO pa3fenuTh aJalnTHBHYIO
U3MEHUYUBOCTb U PE3yJIbTaThl FT€HETUKO-aBTOMaTHUECKUX IIPOLIECCOB, TAK KAK CPAaBHUBAEMBbIE I'PYIIIIbI
HE TOJBKO JKUBYT B Pa3HOM KJIMMaTe, HO U pa3felieHbl AeCATKAaMH ThICSY JIeT M30Jsiuuu. B nanHOM
cllydyae CpPaBHUBAIOTCS TPYIIbl, CPABHUTEIBHO OJIM3KHE T€HETUYECKH M OTHOCSIIUECS K OJHOMY
KPYITHOMY pacoBOMY MOApa3eleHHI0 yesoBeuecTBa. HOBBIM sBIsiETCA COMOCTaBIeHUE oOuTaTenei
YMEPEHHOI0 M SKCTPEMAIBHO XOJIOAHOIO KiaumaroB. MccienoBaHue INpPOBOJWIOCH C  YYETOM
(yHKIIMOHATILHO-OHTOI€HETUYECKOM HEOJHOPOAHOCTH JIMIEBOro uepena. B kauecTBe mokaszareneit
TFE€HETUYECKOT0 POJICTBA I'PYII NPUBJIEKAINCH JaHHBIE TOMYJIALIMOHHONW T€HETUKH.

boun uccnenoBanbl 8 BBIOOPOK: 3BEHKH, 3a0aiikanbckue OypsThl, SKYyThbl, 3CKUMOCHI, YJIbUH,
XaHTBl, MOHTOJIbI, KUTAHIBI U KOpeHIpl. 139 yepenoB ObUTM M3MEPEHBI MO CIEHUATIBHONW MpOrpaMmMme,
BKJIIOUAIOLIEH BHYTPEHHHE pa3Mepbl HOCOBOM mosoctu. KnuMarnyeckue naHHbIE MONTyYaluCh MyTeM
UHTEPHOJSIIMM  HAa  TEPPUTOPUM  TPAJULMOHHOIO MPOXKMBAaHUS TIpyMI, JaHHbIE pecypca
climexp.knmi.nl. MaTpuIel TeHETHYECKUX PACCTOSHHUIA IO TPEM CUCTEMaM MapKepOB, MOJICYUTAHHbIC
Ha ocHoBe 0a3wl manHbIXx MO I'en PAH, mo6e3n0 penocrasnens! k.0.H. M.FO. Mopo30Boii.

BrisiBiieHa 3HauMTENbHAsT W JIOCTOBEpHas CBA3b MOP(OJOTHH JIMIIEBOTO CKeJeTa H3YYeHHBIX
IpynIn ¢ KOMILJIEKCOM KIMMaTudeckux (axkropoB. Bce cubupckue rpynmbl, BHE 3aBUCUMOCTH OT
S3bIKOBOM CEMBU M IPOUCXOXKACHMSI, XapaKTEPU30BAIUCh CXOJHBIM KOMIUIEKCOM IPU3HAKOB IIO
CPAaBHEHMIO C TPYIIOW M3 YMEPEHHOro KiIuMmaTa (KMTaWIbl W KOPEWIbl): yMEHBUICHHE HIMPHHBI
HOCOBBIX KOCTEH, YBEJIMYEHHME BBICOTHI I'PYIIEBHIHOTO OTBEPCTHsI, PE3KOE YBEIMUYEHUE DPA3MEPOB
BEPXHEUEIIOCTHOW KOCTH, YAJUHEHUE U CYKEHHE HOCOBOM mosioctu. Hapsay ¢ 3TuM mpociiexuBaercs
elle J1Ba acreKkTa CBA3M Kiaumara ¢ Mopdoiorueid. Creunduka rpynn u3 KOHTUHEHTAIbHBIX pallOHOB
Cubupu (AKyThl ¥ 3BEHKH): JAOMOJIHUTEIbHOE YMEHbIIIEHHE Pa3MEpPOB HOCOBBIX KOCTEH, yBeIHMUEHUE
pa3MepoB MakCHUJUIBI M JUIMHBI HOCOBOW IOJIOCTH, YBEJIMYEHHE BCEX PAa3MEPOB TIPYLIEBUIHOIO
OTBEepCTHs, BKIOYass mupuHy. Crnenuduka rpynn HpUOPEKHBIX TEPPUTOPHIM (ICKMMOCHI, XaHTBHI,
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yJIbUHM): PE3KOE CY)KEHHE U YMEHBIIEHHE BBICOTBHI T'PYIIEBUIHOIO OTBEPCTHS, PEAYKLUS IepenHen
YaCTH BEPXHEUETIOCTHON KOCTH U CY’KEHHE HOCOBOM MOJIOCTH.

[IpuBneyenne  JaHHBIX  MOMYJSALMOHHOM TE€HETHMKM  II0Ka3ajo, 4YTO IIepEYUCIICHHbIE
Mopooruueckue pasinyus Mexay TpyIIaMyd HE CBS3aHbl HAIMPSIMYIO C MX MPOMCXOKICHUEM U
TEHETUYECKUM POACTBOM, 110 KpalHEN Mepe, €CIIM UCIOJIb30BaTh B KAYECTBE MEPHI POACTBA MATPHULIBI
0000IIEHHBIX TEHETUUECKUX PACCTOSIHUM MEXAY TPYTIIaMU.

OueHka B3aUMOCBSI3U MHKPO3JIEMEHTHOI0 CTaTyca U psiia MOP(oI0rnyecKnuxX NpU3HaKoOB y
0alIKUPCKUX aeTei
3opuna /lapea IOpveena
Mocxkoeckuii cocyoapcmeennblil yuueepcumem umenu M.B.Jlomonocosa, buonoeuveckuii ghaxyiomem,
Mockea, Poccus
zorinadaria.10.3(@gmail.com

MUuUKpO3IeMEHTBl UTPAIOT BAXHYIO POJIb B JKU3HU OpraHu3ma. VX W30BITOK WM HEIOCTAaTOK
OKa3bIBaeT BIIMSHUE Ha (PU3UOJIOTUYECKUE MPOIIECCH U MOXKET MPOSBIATHCSA HE TONBKO B M3MEHEHUU
TOTAJTBHBIX Pa3MEPOB TENA, HO U B CHEIUPUKE IPYrHX MOP(OIOrHIECKUX PU3HAKOB. B CBs3H ¢ 3TUM
MPEACTABISIET MHTEPEC U3YUYEHUE B3aUMOCBS3EH MUKPOAJIEMEHTHOIO CTaTyca M pa3MEpoB Tela B
JETCKUX YacCTsIX MOMYJISIIHMI, MPOXXUBAIOIIUX BAAIU OT ICTOYHUKOB TEXHOT€HHOTO 3arpsi3HEHUSI.

OcHoBOH 111 paOOTBHI TOCIYXKHJIM aHTPOIIOMETPUYECKUE JaHHBbIE W 00pas3isl Bojoc 227
MajabuuKkoB U 224 neBouek 7-17 ner, coOpaHHBIE B XOJ€ AHTPOMOIKOJIOTHYECKON JKCHEAWIINUA B
bamkupuro B 1998 romy. KoHmeHTpanuw MHUKPO3JIEMEHTOB B BOJIOCAX OMNPEICTSAINCh METOIA0M
WHCTPYMEHTAILHOTO HEUTPOHHO-aKTUBAIMOHHOTO aHanu3a. JlJis OIeHKH CBs3M ObLT HCIOJIB30BaH
kod(durment panroBoir Koppemsuuu CrupmeHa, TOCKOJIBKY paclpeiesieHne KOHIEHTPAIHi
MHUKpPODJIEMEHTOB B BOJIOCAX OTIMYAETCS OT HOPMalbHOro. Mopdojorudeckre MNpU3HAKH ObLIN
HOPMHPOBAHBI BHYTPH KaXJ0T'0 F'0JI0BOT0 HHTEPBAa.

B xone paGoThl aHANIM3UPOBAIOCH 6 ACCEHIMANBHBIX AnneMeHToB (Zn, Fe, Se, Co, Cr, As). ns
HUX OOHapy)XeHO HamOObIIee KOJUYECTBO JIOCTOBEPHBIX KOPPEISIUH ¢ MOP(HOIOTHYECKUMU
npu3HakaMu. KOHIleHTpalluu LKMHKAa B BOJOCaX OBUIM OTPHUIATENBHO CBSI3aHbI C JUIMHOTHBIMU U
IIUPOTHBIMU TMMOKA3aTEISIMU PA3BUTHUSI KOCTHOM CHCTEMbl Y MallbUYMKOB. {11 XpoMa MOJOKUTENbHbIE
CBSI3M ObUIM Hal/ieHbl C BETUYMHON KHUPOBBIX CKJIATOK y MaibuuKoB. KoHleHTpauuu sxene3a ObLIU
OTPULIATETILHO CBSI3aHBl CO CTENEHbIO PAa3BUTUSA KUPOBOW TKaHM Yy neBouek. st 7 ycinoBHO
acceHnManbHbIX AmemeHToB (Br, Sc, Au, Ag, Zr, Hf, Cs) cBs3eli mpakTUYeCKH HE BBISBICHO, 3a
UCKITIOYeHHeM 0oJiee BBICOKMX KOHIEHTpaluii OpomMa y MalbUMKOB C OOJBIIMMU TMHOTHBIMU
pa3MepamMu Teja M 1e3Us y JAEBOYEK C OOJBbIIMMHU >KUPOBBIMU CKJIaJKaMU. V3yueHHe TOKCHUYHBIX
mukpossiemenToB (Hg, Ba, Sb, U, Th) He BbIBIIO UX 3HAYUTEIHHOTO BIMSHUSA Ha MOP(HOIOTHIECKUE
MIPU3HAKH, YTO CBUJIETEIHCTBYET O TECOXUMUUYECKOM OJ1aronoiyqYiud H3y4aeMoil TEPPUTOPHUH.

Takum 00pazoM, MONy4YEHHBIE PE3yJIbTaThl CBHUIETEIBCTBYIOT O BO3MOXXHOCTH TNPUMEHEHHS
JAHHOTO TOJXO0Ja B AHTPOIMOAKOJIOTHYECKUX HCCICIOBAHUAX TMPU HM3IYYCHUH B3aUMOCBS3H
MHUKPODJIEMEHTHOTO CTaTyca U PU3NYECKOTO Pa3BUTHUS JCTEH.

Pabota BeimonHena npu noanaepxke rpanToB PODOU Nel0-06-00318-a, Nel1-06-00139-a, Nel2-
06-00096-a.
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[enpto pabOTHI SABISUIOCH HM3YYEHHE IMPOIIECCOB ATHUYECKOTO XapaKTepa B YEIOBEYECKUX
nonynsauusx Huxaero [ToBomkbs.



JlanHasi pabota Oblja BBIIOJIHEHA IOJ] PYKOBOJACTBOM KaHAuaaTa Ouojoruyeckux Hayk, C.B.
JlpoOsblmieBckoro, Ha ocHoBe Marepuana norpedbenuid Huxuero IloBomkbst (Akcail, AOraneposo,
Ileperpysnoe, Kpacubiii Oxtsa06ps, KoBaneBka, Oxrsa0peckuii, a takke CanaMaxuHCKUH U
HlypraHoBckue Kypratbl), OTHOCALIMXCS MIPEUMYLIECTBEHHO K paHHECAPMATCKOM, CpelHecapMaTCKOH,
MO3HECapMATCKOM, KaTakoOMOHOM, CpyOHON KynbTypaM. Marepuan ObUT MpenocTaBieH Kadempoi
Apxeonoruu 1 3apy0exxHor nctopun Bosarorpaackoro rocy1apcTBEHHOTO YHUBEPCUTETA.

boutn uccrnenoBaHbl 3aKOHOMEPHOCTH HM3MEHEHHsI YacTOT BCTPEYAEMOCTH OJIOHTOJIOTHYECKHX
MapKepoB, OTHOCALIUXCA K «3alaJHOMY» M «BOCTOYHOMY» OJOHTOJIOTMYECKHUM KpPUTEPUSAM, BO
BpemeHu. HMccnenoBanbl KOCTSIKA 255 UWHAMBUAOB MO TMporpamMme, cojepskamed 51 MyHKT.
3aneiicTBOBaHBI B OJJOHTOJIOTHYECKOM HCCIICAOBAHUH TOJIBKO IMOCTOSHHBIE 3yObl. BBIITN HCIIOIB30BaHbI
onucaTelbHbIE  XApaKTEPUCTHKH, HUMEIONIME  pPacoAMarHOCTUYECKOEe  3HAuYeHHe, a  Takke
XapaKTepUCTHUKH, CIIOCOOHBIE YKa3aTh Ha POACTBO OT/EIbHBIX HHIUBU/IOB.

beuto ycranoBieHo cneaytromee. J[OCTOBEpHBIX W3MEHEHHUH B CTOPOHY YBEIMYEHHUS YacTOT
MIPU3HAKOB B MOHTOJIOMJAHYIO MM €BPOIECOUIHYIO CTOPOHY BBISABICHO HE Obl10. YacTOTHI MPU3HAKOB,
OTHOCSIIIIUXCS K MOHTOJIOMJIHBIM, B psle CiIy4daeB OJIM3KM K YacTOTaM TaKOBBIX B MOHIOJIOMJIHBIX
nonyyAuusax (K mpuMepy, y3op «Y» Ha BTOPBIX HIDKHUX Mossipax). B To ke Bpewms, Hampumep,
4acTOTa BCTPEYAEMOCTH UYEThIpEXOyropKOBOIO BTOPOTO HMKHErO MOJIsipa COOTBETCTBYET HAaCTOTE B
€BPOMNEOUIHBIX MOMyJIALUAX. [JOMOMHUTENBHO OBUIM MOACYMTAHBl YACTOTHl BCTPEYAEMOCTH UYETBIPEX
naroyioruii 3yOHOU cuctemsl: kapuec (62,2%), mapomonto3 (59,8%), 3yOnoit kamenb (74,6%) u
runoruiasus amanu (25,6%).

Takum o0Opa3zom, TpyJHO YCTaHOBUTb M3MEHEHHue coctaBa HaceneHust Hwknero IloBomkbs B
«BOCTOUHYIO» WJIH «3aMaJIHyI0» CTOPOHY. BbIcOKa BEpOSTHOCTh, YTO TaKUE PE3yJbTaThl BOZHUKIIHU 110
MPUYMHE HETOCTYITHOCTH MHOTHX Ba)KHBIX OJOHTOTIM(PHYECKUX MPU3HAKOB MPH BBHICOKOH CTEPTOCTH
y OonbpIIMHCTBA HWHAUBUAOB. OTCYyTCTBHE BHSATHOM TEHACHIMH K «MOHTOJHM3AIUN» MOXKET
OOBSICHATBCS M TEM, YTO BCE TEPECENeHHMS LUTM MO OOIIeH CTEMHOW 30HE, BEPOSTHO, M3 OIHUX
HCTOYHUKOB, a IOTOMY HapoJAbl U KyJIbTyPbl MEHSUTUCH, a «OJOHTOJIOTUYECKUE packl» - HEeT. To ecTsb,
OHM TPHUHLUMIHUAIGHO OBUIM POJICTBEHHBIMH M B OCHOBE €BPOICOMIHBIMH U 3aCESUINCh U3
€BPOIEOUIHBIX K€ 00J1acTeil, XOTh U C BOCTOKA.

IIpodsema u3zyyenusi opMbl KHCTH B AHTPOIOJOTHYECKUX MCCJIEI0BAHUAX
Cunesa Hpuna Muxaiinoena
Mocxkosckuii cocyoapcmeennblil yuueepcumem umenu M.B.Jlomonocosa, buonoeuueckuii ghaxyiomem,
Mockea, Poccus
i-sineva@yandex.ru

Kucte yenoBeka saBigercs OIHHUM H3 OCHOBHBIX HHCTPYMCHTOB B33,PIMOI[CI>1CTBI/I$I YCJIOBCKaA C
OKpPYKaIoIIMMH €T0 MpeAMETaMU U UTPaeT BaXKHYIO POJIb B MPOIECCE MEKUYEIOBEUECKOT0 OOIICHHUS.
Ot GYyHKIMHM KHCTH OOYCIIOBHJIM BBIPQKEHHBIM aJaNTUBHBIA XapakTep €€ SBOJIOLUOHHBIX
peoOpa3oBaHUl U BBICOKUN TAKCOHOMHUYECKUN BEC CTPYKTYphl KUCTH y TOMUHUA. B cTpoeHus kuctu
YeoBeKa HaOI0Aal0TCs HEKOTOPhIe HOPMaJIbHBIE Bapualuu ee (popMbl U CTPYKTYpbl. OJJHON U3 TaKUX
BapHaluii 4YeJI0BEYECKOM KUCTHU sABJsieTCa oTHOcUTeNnbHas miuHa II u IV manbies: B To Bpemst kak I11
najgey HEU3MCHHO OKa3bIBACTCA CaMbIM [JIMHHBIM, BTOPLIM IO JJIWHEC Yy OAHUX HWHAWBHUIOB
okasbiBaercs 11, y npyrux — IV nanen. ®opma, unu tun, kuctu ¢ 6osee Bbyparonumcs 11 maneiem B
OTEUYECTBEHHOW aHTPOMOJIOTUH MONy4YH/ia Ha3BaHUE paguanbHON, Gopma ¢ Oonee Bwimarommmces [V
MaJIbLIEM — YIIbHAPHOM.

JInsi TOYHOrO YCTaHOBJIEHHMSI OTHOCHUTENbHBIX UIMH MaJbLEB Y KUBBIX JIIOACH MPUMEHSIOTCS
pa3IuyHbIe CHOCOOBI: TEXHHKAa OOBOJOB, HM3MEPEHHWE PACCTOSHUS MEXKIy TOYKAMU OKOHYAHUS
MajnblieB, B TOM YHCIE C TMPUMEHEHHUEM «IallblIeBOrO CTaHKa», M3MEpeHHEe (IEKCOPHOW ITHMHBI
MajbleB OT 0a3aJbHOTO Cruba 10 €ro KOHYMKA, U3MEPEHHE JIJTUH TaIbIEB M0 pauOrpaMMaM KUCTH OT
MPOKCUMANbHOM TOYKM OCHOBAaHHUS MPOKCUMANbHOW (pamaHru OO0 JUCTANbHOM TOYKU TOJIOBKU
muctanbHoi (anmanru. [Ipu paboTe ¢ KOCTHBIM MaTepHajoM H3MEpSIOT JUIMHBI MeTaKapHalbHBIX
KOCTEH U (paJlaHT MaiblieB OT caMOW MPOKCUMAIbHON TOUYKH OCHOBAHUS JI0 CAaMOM JUCTAIbHOW TOYKU
rogoBku koctu. CymMMa miuH BceX (ananr gaeT IIUHY Nanblla, a CyMMa JUIMH (amaHr u
MeTaKapnajlbHOM KOCTH — JUIMHY JTy4a.



JInst yCTaHOBJIEHHsS THUIA KUCTH M BO3MOXKHBIX CBSA3€H JTOr0 IPU3HAKA C Pa3IMYHBIMU
MoponoruueckumMu ¥ (QYHKIUMOHAJIBHBIMU IOKa3aTeNsIMU MCIIOJIB3YIOT HE aOCOIIOTHBIEC JITMHBI
NajbleB WU JIy4ed, a OTHOCUTENIbHbIE. B COBpEMEHHBIX MCCIECIOBAHUAX IPUMEHACTCA TakK
Ha3bIBA€Mbll MaJIbLIEBOM yKa3aTenab (MHAEKC), MOJy4YyaeMblid JeeHUEeM JUIMHbI BTOPOTO Majblia Ha
JUIMHY 4eTBepToro. Eie aBTOpBI NEpBBIX HMCCIECAOBAaHUN BAapUallMi OTHOCUTENIbHBIX UIMH MaJIbLIEB
KHCTH OTMEYalld, YTO Ul MYXX4YWH OoJiee XapakTepHa (opMa KHCTH, IPH KOTOPOI YETBEPTHIH masiely
JUIMHHEE BTOPOTO, a Ul JKEHIUH, HAIPOTUB, CYLLECTBYET TEHACHLNS K YUIMHEHUIO BTOPOrO Iajibla
OTHOCHUTEJILHO 4eTBepTOoro. Ilpudem Takas kapTWHa B TOM WM MHOM CTEIIEHM XAPAaKTEPHA I BCEX
HCCIIEIOBAaHHBIX 3THUYECKUX IpymI. MHOrue aBTOpbl yKa3bIBalOT Ha CBA3b MAJBLEBOTO MHIEKCA C
TUIIOM TEJIOCJIOKEHUS, IIPEHATAIBHBIM YPOBHEM TECTOCTEPOHA, TEMIIAMH COMAaTUYECKOIO pa3BUTHSA, a
TaKKe C HEKOTOPBIMU IICUXUYECKUMU U IICUXOJIOTHYECKUMH XapaKTePUCTUKAMH JINYHOCTH.

AKTyaJibHbIe NP0d1eMbl IOCTPOEHHS COBPEMEHHON pa3MepHOi THIOJOTHH MY KYHH U JKeHIIUH
Hlamoxuna Cogva Hurkonaeena
Mockosckuii cocyoapcmeennviil ynugepcumem umenu M.B.Jlomonocosa, 6uonozuyeckuli harkynsmem,
Mockea, Poccus
sonishat@yandex.ru

Bosnukmas B XX Beka HE0OXOAMMOCTh peliaTh MPUKIAIHBIC 3a7a4M, CBSI3aHHBIE C MAaCCOBBIM
MIPOM3BOJCTBOM OJICXK/bI, MPHUBEJa K PA3BUTHUIO TEOPUH AHTPOMOJIOTHYECKOW cTaHmaptuzanuu. Ho
MHOTHE TEOPETUYECKHE BOMPOCHl IO HACTOSIIET0 BPEeMEHH HE OBUIM pEIICHBI, a CpEIHUe
Moponoruueckne Mokazaread 4YejaoBeKa 3HAYMTEIbHO HM3MEHHIUCh. DTO MPUBOAUT K TOMY, YTO
paHee pa3paboTaHHBIE CTAHIAPTBI CO BPEMEHEM MOTYT CTaThb HEYJIOBJIETBOPUTEIbHBIMU, a
TEOPETUYECKHE METO/IbI HYKAAIOTCS B I0pabOTKeE.

MarepuanioMm Juisi  JaHHOW  palOThl  MOCIYXWIM  PEe3yJbTaThl  AHTPOIIOMETPUUYECKOTO
oOcneoBaHusl BRIOOPKM MOCKOBCKHX FOoHOMmIEH u aeBymiek (mo 2000 vemosek) ot 16 mo 18 mer. Ha
3TOM Marepualie ObUTH MPOAHATU3UPOBAHBI CYIIECTBYIOIIUE METObI MOCTPOCHHSI CHCTEMbI TUITOBBIX
¢buryp, a Tak xe pazpaboTaH psiT HOBBIX.

bbuto mokazaHo, 4TO TpaJWMIMOHHBIE BeAylIMe MPU3HAKU ([UIMHA Tena W 2 oOxBaTa Tena)
MIO3BOJIAIOT OMUCATh TOJIBKO 55% M3MEHUYMBOCTH APYTUX aHTPONOMETPUUECKUX NoKa3aTenel. B cBsa3u
C TUM OBbUI MPEASIOKEH HOBBIM cOCO0 BBHIOOpa BEAYUIMX MPU3HAKOB, OCHOBAHHBIM HAa BBIYUCICHUU
KOppEJIALMOHHON MaTpulibl. Mcronb30BaHHe MHOKECTBEHHOTO KBaJAPAaTUYHOTO YPaBHEHUSI pErpeccuu
JUIS BHIYMCIICHUS 3HAUCHUI MMOJAYMHEHHBIX MPU3HAKOB, HE BCErJa MPUBOAUT K YOBIETBOPUTEIHHBIM
pe3ynbTaraM. ITO OTPUIIATEIHHO BIUSET Ha KA4eCTBO pa3padaThiBaeMOro cTanaapta. beuio moapooHo
MPOAHATM3UPOBAHO COOTBETCTBUE CYIIECTBYIOMIMX CTaHAAPTOB U IIKaJ MPOLIEHTHOTO paclpeesieHus
TpeOOBaHUSAM COBpPEMEHHOro HaceneHHs. [lokazaHo, 4TO HEYJOBIETBOPEHHOCTH IO OOXBaTHBIM
pasmepam coctaBisieT ot 10% mo 50%, 4TO CBsI3aHO CO 3HAYMTEIBLHBIMH H3MEHEHUSMH, KOTOPHIE
MPETEPIIENIO TEJIO YEJIOBEKa 3a MOCIEIHUE ACCATHIETHS. A TMPOLEHTHOE PACTIPEEICHUE THUIIOBBIX
¢buryp Hactoipko yctapeno, urto A0 80% roHOImEH W AEBYIIEK HE MOTYT MOA00paTh OIEKIY
MOAXOASAIIET0 pa3Mepa.

B pesynbrare wuccienoBaHus YCTAHOBJIEHO, YTO HEKOTOpPBIE AacCMeKThl TEOpPHH TpeOyroT
MPUMEHEHUs HOBBIX MOJX070B. CyIIECTBYIOIINE CTaHAApPTHl U pa3padaThiBaeMble MO HUM H3IENHUs
JIETKOM TMPOMBIIUICHHOCTH HE MOTYT OTBEYaTh NPEABABISIEMbIM K HHUM TpeOoBaHusM. [[s
HAXO0X/ICHUS 3HAYEHUI MOAYMHEHHBIX MPU3HAKOB NMPUMEHEH HOBBIM METOJl pacueTa, OCHOBAHHBIN Ha
COBPEMEHHBIX TMOJIOKCHUSX MAaTEMAaTHYECKOM TEOpUHM BBIYMCICHHI. BaXHEWIIMM HamnpaBlieHUEM
UCCIIEIOBaHUsI MOXET CTaTh CO3JaHME COBPEMEHHOM pa3MEpHOM THUIOJOTUM  HACEJICHHUS,
OXBAaTBHIBAIONIYI0O BCE BO3pacTa W MPO(PECCHOHANBHBIC TPYIIBI, W CO3JaHHME IIKad TMPOICHTHOTO
pacnpesiesieHus A1 BCeX perMoHOB Hallleil CTpaHsbl.



