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Abstract. The molecular genetic analysis of the DNA of modem representatives of ethric groups can help

significantly ethnographers and histonans confilm or refute their hypotheses. Tlre article presents the results of the
study of microsatellite variability of Y-cluomosorne of Ifuzakhs belonging to haplogoup C, taking into account the
tribal affiliation. The study of 184 samples ideutified five sources of genetic diversity, indicating that at least five
groups representing haplogoup C participated in the ethnogenesis of Kazaldrs, The first group was the basis for the
formation of the group of eight tribes from the Elder zhrz atd Kerey tribe from tlre Middle zhrz,lbe second group -
for the I(onyrat tribe from the Middle zhtz, the third group - the Alimuly tribe and Baiuly tribe from the Junior zhuz.
The fourth and fifth group, in our opinion, characterizes the tore-tolengits and tore-Genghis I(han descendalts,
respectively.
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MI4KPOCATEJIII4THA'I BAPI(AEBJIbHOCTb Y-XPOMOCOMbI
TAIIiTOTPYIIbI C Y KA3AXOB

E.E. Aruup6enon, A.E, Arunp6enona, A.E.AficHHa, [.M. Eor6aea,
A.M. Eurcor(aeB, A.K. XanceHroBa, T.C. EaruyxaHoB, H.A. Airrxoxuna

PflI <dIHcruryr MoJreKyffpHofi 6lrororulr u 6noxaulur nu. M.A.AfirxoxcruD) KH MOH PK, Aluarur

KJrrcqeerre qiroBa: r(a3axr{, 3THoreHe3, Y-xpor,rocoua, fa[norpylna, rarrJrorun,
Annorauus. Cyruecrneruryrc rroMorrlb ernorpa$am lt r{cTopuKarvr B rroATBep)r(Aeni,ru r{Jrr{ oqpoBep)r(eur{r.r rrx

rl{trore3 Moxer oKa3arb MoJrer(yrurpHo-reHerHqecrorfi aHarus fffiK conperrreur{r,rx [peAcraBuTeJreft grnocos. B
crarbe rrpeAcraBJreubr pe3ynbrarbr r{ccJreAoBaH}ur MrrrcpocarenJrurHofi napua6elruocru Y-xpouoconrmi rta3axoB,

orHoc.rrlqlrxctr K rarrJrorpynne C c yrreroM porolJreMeunofi npuua4re)KHocru, B pe:y,rrrare uccneAosaHr.rr 184
o6pa:uon 6ruo BrrsBrer{o rurrb r,rcroqur4r(oB rener}*recr(oro parnoo6parbr, yr(a3brBaroqr4e Ha ro, rrro B 3Tuoreue3e
Ka3axoB yaracrBoBaJrr4, r€r( Nrrlnr,rMyM, rurrb rp\'rn, rpeAcraBJrrrorur{x rarrJrorpym), C. flepnar rpyfl[a crana
ocHosofi grr Oop\aerpoBaHwr rpyflrrbr r{3 Bocblvrr{ nreMeg Crapmero )rq3a H [JreMeHLr repeft Cpeanero )Ky3a, Bropzur
rpymra - AJr.fi rrJreMeHr,r KoHbrpar CpegHero x(\:3a. Tpsrb-s rpymra - AJUr nJreMeH aJir{rryJrbr u 6aiynu MnaAruero
xcy:a. Qernepra.a Lr fiaru rpyffra, no Harrrer{\/ \4r{eurrro, xapar(Tepr.r3yer rope-TonenruToB r4 rope-qr.rnfl.r3rrAoB,

COOTBETCTBEHHO,

,{ocronepnoe our4caHr4e grnrryecroii ucropr{rr Ka3axcKofo HapoAa rrBtrrreTcr Ba}r(HbrM r4 B To )Ke BpeM.rr

oAHI{M tr3 HarrMeHee pacKpbrrbrx pa3AeJroB r4cropuu KagaxcraHa. Ilpuuuuavru ualofi a3yqeHHocrrr
grHofeHe3a Ka3axoB tBJlflIorc-ll, B rlacrHocrr,I! To, qro MareplzuurbHbre oerarKrr crelHofi ttoqenofi KyJlbrypbl
(nofinox, Ko)I(a, Aepgno, uexa) nJroxo coxpaH.flrorcrl, a rHcbMeHHbIe ucroLIHI{I(H MaJIoqHcJreHHbI H,

3aqacryro, lporr{Bopellunu. MHorrae rrcrol]rlrrecKlre grarrbr He AocraroLrHo ocBelrleHrr, oco6eHno sro
Kacaercr rrepr4oAa pacnara 3onorofi Oprtu, rcoroprrfi flBilAerc npeAruecrByrouluM o6pa:onaHuro
nagaxcnofi HapoAHocrr{.

Irlcropwrecxu xa:axcrufi orHoc cirolKuJ'rcrr rr3 o6reAaHeuubrx r(oqeBbrx nrer,IeH u coarouT rc Tpex
6onrrurx [JreMeHHbrx o6reAaneuufi - xy:on. Hecuorp.a Ha ro, rrro coBpeiueHHbre r{a3axn rrpeAcraBi]rror
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fiot<nadat Hat4uouatuuofi axadeuuu uayrc P ecny(v u xu Rasaxcmau

co6ofi e.qr.rHbrfi HapoA, 3HaHHe co6crBeHHbrx r(opHefi r-r poAoBofi [pHHaAJre]rGocrH Ao cax nop flBlrflerefl
HeorbeMJreMoii .racrbro HarluoHajrbHbrx rp aI HrlHii u xynrryprr .

Zgnecrnufi HcropHK-BocroKoBeA H.A. ApncroB oTMeLIaJr) Lrro rJraBHbrM nperuITcrBueM B BbrrcHeHnr4

npOHCXOxAeHrur HapoAHocrefi Iz rrIeMeH rBrrrerc-fl crra6oe 3HaHrde rrx pOAOnJreN4eHHoro cocrana [l]. C
Tex nop 1nleHbrMpr, I43yLlaroqprx 3THoreHe3 Ka3axoB, npoBe,qeHa onpeAeJreHHar pa6ora ro c6opy,
cHcreMaTlr3artrHH, o6o6qeHHro H nayrnofi LrHTepnpeTaqzn o6urupHoro, paccorHHoro no pa3rprrrHbrM

r,rcToqHuKaM MaTepn€IJra o poAonreMeHHoi\,r cocTaBe Ka3axcKoro HapoAa, oAHar{o MHorrze Bonpocbr
oxcl{Aaror cBoero orBera, a rurrore3br ocra!'r}{cb He no.(TBepx4eHHrruu [2, 3].

IIIeNlrpe KaK ocHoBHofi ucro.rHlrx uH(lopvraquu rrpeAcraBnxer co6ofi cBeAeHHrr o qpoprcxoxAeHuH
Tolo riJru r{Horo pop.a urw frJrer\,{eHrr B BaAe llaccKa3oB, cnHcKoB uI cxeM rrocneAoBareJrbHofr 3anucu no
ruyxcnofi rvr],i'vrv. Illexnpe Moryr oxBarbrBarb o.IeHl 6onuuHe rrpoMex(yrKH BpeMeHH, oAHaKo rlrx

AOCTOBepHOCTb CHrlDKaeTC.S TeM CHJrbHee, !reN4 Aairbrlle nrly6r BeKOB yXOATT npeAKoBbre JTHHHH - 3TO

HerpyAHo npocJreAnTb, v3ylrar rxe)Kr4pe r.r3 pa3Hbrx rrcroqnaKoB, Ha yponHe ropHefi ApeBa rxelxlrpe
HMeror yxe unrln'recrufi xapaKrep, Taxal,r o6pa:ou, nex(upe KaK HcrolrHr{x rpe6yer BHuMareJrbHoro
H3) IeHut, [oATBepxt4eHLUI 14 yTOlIHeHu-s 9ro gaunrrx [3, 4].

IlosnreHne coBpeMeHHbIX MeToAoB rvroreKyJrflpHofi renerr.rru [pr{AaJro lrosrrfi }rMnynbc [poqeccy
InlqeHLI{ npoucxo)KAeHr4lr HapoAos. AHanrag reHerr{rrecKoro pasuoo6pa3r.rrr coBpeMeHHbrx nonynaqnfi
qeIOBeKa Ha OCHOBe nOIIuMOpoHux ffIK-r,rapKepoB ,IBJI,IeTCf, MOrqHbrM HHCTpyrvreHToM AJr{ OrfirCAHvrfl

feHeTrrlleCKllrx OcO6eHHOCTefi HapOAOr ri l)eKoHcrpyKl{au HX HCTOpT,FTeCKTTX B3auMoorHorueHufi. B
OTHOIUOH?II4 Ka3axCKOIO HapOAa, uMelOqero pOAO[JIeNIeHHyIo cTpyKTypy u COXpaHI4BIIIO|O AO Halxlltx

4nefi cnon poAocJloBHbre, MoJreKyJr-flpHo-reHeruqecKue MeToAbI oKa3brBarorcr noJre3Hbruu n4nofiHe, rar
KaK nofiBJr{erc{ Bo3Mox{Hocrb r43yLreHruI 1\4e)t(rureMeHHbrx r4 rvrexpoAoBbrx cB.s3eil, [peAruecrBoBaBrr]r4x

Soprrar,rponaHuro e4rzHofi Ka3axcKofi HapoAHocrr4, Ha 3KcnepuMeHTaJrbHofi ocHoBe.
leHeru.recxue cBoficTBa Y-xpor.rocovbr, TaKr4e KaK nepeAaLra roJrbKo fro orqorcrcoil ilrrnr4w,

orcyrcrBl4e pexou6uHaqaLr, Ma;Lafl. srlrlercrnnHax qucrreHHocrb fryJra Y-xpovrocol.r no cpaBHeurzro c
ayrocoMaMu (n verupe pa3a MeHbrle, LreN4 1, ay'rocou), rro3BoJrJtor npocJrelKuBarb no farJrorktnaiu Y-
xpoMocoMbr oTrloBcKue |rhrrHr4]l.r, npe,4craBJrrrloqHe co6ofi nocJreAoBaTeJrbHyio "3anHcb" uyraqufi B pflAy
noronenraft [5-7]. Tanuu o6pa:ou, Y-xporr,rocoua flBlrflercfl, yHHKiurbHbrM o6rexrona AJrfl MapKrrpoBaHr.rt

feHeTaqecKlltK oco6eHnocrefi Ka3axcKHX po.qoB, nprrHaAlrelr(HocTb r( KoTopbrM vrHALrB]r.Awr/,a

onpeAeJrserc{, 3a HeMHorr{MH 'HcKJrroLreHr4rrMr{, no *ryxcxoil nv:ll^:au. ,{aHHufi r}axr no3BoJrser
npoBeAeHr,Ie conocTaBJreHutr vcTopwrecKlrx HQToLTHnKoB: ycTHbrx H nLrcbMeHHbrX AaHHbrX rlauanrurtx
pOAOCJIOBHbIX C MOJIeKyJITIpHO-feHeTLIqeCI{LlN4n .4aHHbIMIi, nOIyLIeHHbIN,IIz 4ra Y-xpO\,IOCOMbI.

leneruqecrue MapKepbr Y-xpouocoir,tlr Mo)r(Ho pa3AeJrlrrb Ha ABe ocHoBHbre Karefopt4a

AIiaJIJIeJIbHbIe Iz noJIHaJIrIorIbHbIe. K nepnorX narefopHH orHocrrrcr SNP (single nllcleotide polymorphism

- oAHoHyKJreou4AHufi nonl.ruop$asvr) u 6onee peAKrre r4HceprIHH rr.{eJreqHH. Teun lryrupoBal-it:al raKrzx
Jrol(ycoB Hrr3or( - or(oro 2x10-" nacain Ha [or(oJreHue [8]. Bce ApeBHr4e 6unapHue Mapr(epbr flBJrflrorct
yHHr(aJrbHbrMH MyrarJuflMa H rrcnoJrb3yroTcr AJr.rr BbrAerreHHJr ranJrorpynn. Bropal r(areropufl NrapnepoB -
MyJrbTriaJrJreJrbHbre nonuiiaopou3Nrbr - BrurrorraeT MHr(po- H MHHrrcaTeirJlriTbr. Terr,rn vryrnposaH'Iq Y-
cqerJreHHbrx MrzKpocareJrJrriroB (STR - short tandem repeats) ropa3Ao Bbrrue - npuMepHo 7*10* [9].
MynrruarneJrbHbre MapKepbr !,{o6Ho Hcrro!'rb3oBarb AJrfl aHaJrusa pa.snoo6pa3ntr farrJrorurroB BHyrpH
ranJlorpynfl u .qrs 6oree .qeranrnofi peKoHcr]lyKqau Qunore:nvrl vr trpovcxoxAeHa.rr maufi. [71.

Hacenenue L{enrpaarnoit Askru o6raAaer Han6onrruura Ha reppuroplzn Eeparnu pasHoo6pa:ueu
nrznufi Y-xporr,rocorvtlr. Karc npaBuJro, B no[ynflrdH.flx 3THocoB 3Toro peruoHa He npocJrerorBaeTc.rr

AoMHHI.rpoBaHHe orAeJrbHbrx ranJrorpynn - na6ruoAaercr nparTrlrLrecKu Becb cnercrp enpasuficxrrx nunuir
KaK 3anaAHOrO, TaK lr BOCTOLTHOTO npOHCXOiI(4eHI.rfl, rITO OTpDKaeT MHOrOqHCJleHHbre IOITyJLTIIIHOHHO-

4ertorparpuuecxae co6rnur, cclopltuponanrure reHocpoH4 HaceJreHurr Ifenrpalrnofi Asuu.
Cneqn$u.recrofi .reproft My)KcKoro feHHofo nyJra raAx{HKon u y:l6exoB .rrBJrrercfl Harrurrne ranrolpynnbr
L (c uacrorofi onono 15 yo), xapar{repra3\rroqefi vHAo-HpaHcxafi xounoHeHr rcnorpoHAa 3Tr{x grHocoB

[10] . B reHo$or14e Ka3axoB 14 KuprH3oB c 6onuuefi .racrorofi rpeAcraBJreHbr nLrHvrv C u Rial. IIo
cneKTpy Mr4KpocareJriruTHbrx ranJroTr4noB Rlal rcuprrasrr 6lagrcu x rcxnocu6npcnuM HapoAanr (anrafiqarvr

I4 TyBLIHLIUIM), uro Cnz4eTeJrbcTByeT B noJrb3\, fnrroTe3br r{x aJrTae-CarHCKOro rrpOuCXO]KAeHar [1 1] .

Taruu o6pasou, cyqecrBeHHyro nor'roqr srnorpaQaM r{ Hcropr.rKaM B uo.qrBep)Menuu vJru
onpoBep)r(eHuvr ux ru[ore3 Mox(er oKa3arb MoJreKyn.rrpHo-reHerr,rqecxuir ananuz lfiK conpeMeHHbrx
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flpe.qcraBr4Tenefr grnocon.
B nacrosqee Bpelvr.rr ocyqecTBJrsroTcr [el]Bbre fronbrTr(r{ AeTaJru3arlurz r}opr"rrapoeaHrz-rr Ka3axoB KaI(

HapoAa npu noMorqu coBpeMeHHbrx Mero/xoB MoJreKyJr.spHofi 6aonorun: cfyHxquoHr.rpyer <Ompurufi
KagaxcraHcrufi ,{HK-npoeKT)), ocHonaHHrrfr Ha orrpeAeJreHurr Mr4npocarerrrr.rrHoro ranJrorrzna Y-
xpoMocoMbl l2l, ony6nuKoBaHbl TaK)I{e orAe,rbHbre pe3yrrbrarbr HccJreAoBaHHfi oreqecreeHHbrx aBTopoB,

no cBrrrleHHbre r43freHrrro reueiurorurlr Ka3axcKlrx nJreMeH I I 3 - 1 B I .

B crarbe npe.4craBJreHbr pe3yJrbrarbr vacre1oBanvs Bapua6erbHocrr.r Y-xpouocolmr Ka3axoB,

orHocsu{uxcf, K farrJrorpynne C, c yrero\,r po,{o[JreMeHuofi npuna4JrexHocrr.r.

MarepHanur H MeroAbr
B xa.recrne HcroLIHrlKa Marepr4aJra - AHK coBpeMeHHbrx Ka3axoB - r{cnorb3oeaHo 393 o6pasqa

6yxxallHoro :.ilvrrelras., co6pannrrx cpe.lu cryAeHToB ri aHTepHoB Myx(cKofo no,Ta Ka3axcKoro
HaIII{oHaJrbHoro MeAnrruHcKofo yHr,rBspcr4Tera r{\4. C.A. Acr}eruurrpoBa u Ka:axcxoro HarrproH€InbHoro

arpapHoro yHI{BepcI{Tera. Cpegu fracrHln(oB }rccJreAoBaHu.rr HacLruTbrBiurocb 140 npe4cranurenefi
Crapruero, 151 Cpe4Hero rz 60 Mnaaruero xysoe, 23 Ka3axa c HeycraHoBJreHHofi nneueHHofi
npI{HaAJIe)KHocTbIo, 13 roxa, 3 rope, 1 r,iiryp, I pyccrufi u I 4oHcnofi ra3ar. Bce yuacrnuru
r,rccJreAoBaHHr noAnHcEtrru unrlopurzpoBsrrHoe cofJracHe Ha ero rracrHe, B cooTBeTcTBHH c
rpe6onaHla.alru KoMHccHI4 no 3TuKe AMy, pa3perJreHrre xoropofi 6rrno fioJryleHo Ao Hatrara
ucctre.4oBEtlrpu.

ffiK nu4enflrrvrpr3 6ymaruroro gnr{Terr,rJr c HcrroJrb3oBaHzel,r Ha6opon "Blood & Tissue l(it", Quigen
B COOTBeTCTBATa C npOTOKO JIOM npOH3B O ALrT e |r.a.

I4ccne4oranue oAHoHyl(reorl44Horo norunoptpu3Ma no noKycaM M16B (ranlorpynna DE-CF),
Ml(DE), M2r6 (C), M201 (G), M304 (J). M9(K), M23l (N), M175 (O), M242 (Q) u M207(R) 6uno
ocyqecrBJleHo c rroMolrlbro MeroAoB noJrrir4epa3Hofi qennofi peaxquu c nocjreAyrotrluM aHaJrH3oM ArrHH
pecrplaKr{aonHnx tpparueuron (II{P-IIAPO) c Hcnorrb3oBaHueM npaiivlepon, onucaHHbrx paHee [9].
flpo4ynru pecrpHKIIrIH pag.qeJl.flilu enexrpoQoperr-rrrecKu n 8% nonuaxpHJraMHAHoM reJre, oKpatutrBa[rv
6pouucrunu grKAHeM Iz i44enrurlnlrupoBarH B rrpoxoArruela ynlrparluolreToBoM cBere.

AHarHs Mr4KpocarerrnrdrHbrx rroKycoB DYS393, DYS390, DYSl9, DYS391, DYS385a/b, DYS439,
DYS389I, DYS389II, DYS392, DYS45B. DYS447, DYS437, DYS448, Y-GATA-H4, DYS456 U

DYS438 rpoBoArrrrr4 c noMorrrbro rura AmpFISTR Yfiler PCR Arnplification l(it (Applied Biosistems,
C[IIA), rlcrroJlb3yfl MyJIbrHnJIeKcnyro IIIfP r.r Kanr4irJrrrpHnrfi enenrpor]opes cornacHo peKoMeHAarIruM
pa:pa6orvura. Pesynlraru Kannr[spHoro elerrpo$ope:a 6rrnu aHaJrH3HpoBaHbr c noMortrbro
nporpaMMbr Gene Mapper ID-X.

[pena ranJrorr{noB nocrpoeHbr MeroAaA,r].r MJ-network (median joining netr,vork rnethod) [20] ra RM-
network (reduced median network method) f 2 I I c acno.nb3oBaHaervr nporpa\4Mbr Network 4 .612.

Pesy.nnrarsr u o6cyr4geHue
I4sy.16gtota STR-l,raprepbl orHoc.rrrcr r( TerpanyKJreorrzAHbrM MriKpocareJrrrlrrnbrM noBTopaM, 3a

prcKlrorreHlreM JroKycoB DYS392 (rpunyr<,reorlrgnufi), DYS438 u DYS447 (nenranyrneorngnne) ra

DYS448 (rercalryr<neoru4Hufi) Mlzlrpocarenrrar. llpn nocrpoeHr,ru MeAr4aHHbrx cerefi gua.{enlrs alnenei
no MI{KpocareJIJrarHbIM lroKycaM DYS385a/b, DYS19 u DYS44B 6ruu acxnroLreHbr H3 ranJrorrznoB no
cJIeAyroqI-rM npruaHaM. DYS3B5a/b rpe.qcraBJrrer co6ofi AynJrriqupoBanHufi MapKep u onexrporlope3 He

rro3BoJrfler onpeAeJruTb KaKar H3 AB)D( froJroc coorBercrByer JroKycy DYS385a, a Kax€ur Jrorycy
DYS385b. Cpeau 184 o6pasqoB, orHoctrqrxcrr K fanirofpynue C, y l3 o6pasuoB Bbr.rrBreHa AyilnprKarJlrr
B JIoKyce DYS19 (uro r4rrzpanHuBaer oror ror(yc K JroKycy DYS3B5a/b), 11 o6pa:qoB rrMeJrrr rryJreBoe

3Haqenr.re (lenequrc) B iroKyce DYS448: rrpr.i Aerreqau HeBo3Mo)KHo onpeAeJruTb, r{aKoe 3HaLreHrae rrMeir

zuIJreJIb, r.IMeJr ,AaHHbrfi nor<yc [epeA norepefi nocleAoBareJrbHooTr]. llpu no:HrzxHoBeHHr4 no4o6urrx
cutyaguit, KorAa 3HatleHu.x B JroKyce HeBo3x4oxcHo BKJrrorrrrrb B rarJrorr4rr AJrrr ilocJreAyloqerc aHa[rpr3a]
ueo6xo4uirao ru6o ucrmoqlrrb JIoKyc r43 fanrorurra, rru6o HcKJrrorlHTb rauroTrdnbr-Hocr,rreJrr4 u3 aH?.:l.uga.

tr4cxnroqeHue JIoKycoB DYS19 u DYS448 r43 fanJrornna oxa3€urocb rroJre3Hbrlvr, TaK KaK [o3BoJrHJro
ycraHoBuTb cBfl3b MelKAy rarrJrorlrflaMu-HocureJrflMvr pr npoBepuTb npor4cxo]&leHue 3Tr{K uyraqufi n

onpeAerrsHHblx JII{HI,i-trx (crr,r. nuxe). ,{a.nee" lrpu orrHcaHHH ranJrorr4noB, 3HaqeHlrur rcouufiHocrz B J]orycax
6ynyr yKa3aHbr B crreAyrouteM nop.sAKe: DYS456, DYS389I, DYS390, DYS389II, DYS458, DYS393,

:85



fiornadw Ha4uou atuuoi] arcadeuuu u ayx P ecn 1'6n t t xu Kasaxcm.au

DYS391, DYS439, DYS635, DYS392, Y GATA H4, DYS437, DYS438.
fannorpynna C snunacb caMoii pacnpocrpaHeHHofi cpe.qu HccJreAoBaHHbrx KasaxoB r,r cocraBvJra

54,2yo or o6qero KoJrnqecrBa. Tannr,r o6pa:ou, B crarbe paccMarpuBaerctr 6onee rroJroBr,rHbr

reHeTr.FrecKoro pa:Hoo6pa,srur Y-xpouoco\4br r(a3axoB.

Ha pucynre l noKa3aHa iv{eAuaHHzur cerb rarrJrorurroB 184 Y-xponaocoM, npriHaAJreN(ar.rIHX K

mrrJrorpynne C, nocrpoeHHa{ N,iero,qorvr RM nefivork, c npHr\,reHeHuervr onqprr4 Frequency >1 (n
IIOCTpO0HHPI COTI{ ) {aCTBOB€UIU JII,IIIIb Te raflr'IOTI{nbI, KOTOpbIe BCTpeLIaIOTCfl KaIt MLIHHNryrnr 4nan<glr). B
pe3yJrbrare H3 o6uero KoJraLrecrBa 71 ranrolana Ha pHcyHKe npeAcraBJrew;23 ( 136 o6pasqon).

IlpeAcrarnengbre rannorunbr pa3Ao;rnJrr,rcb Ha nrrrb orAerrbHbrx KJracrepoB, rITo, BepoqrHo, oTparltaeT

npoucxo)r(AoHae coBpeMeHHbrx r(a3axoB-rllleAcTaBuTeJrefi ranrorpyrrnbr c H3 flrrTa oTHocuTeJrbHo

o6oco6renHbrx rpyfln. flneivrennoe pa3Hoo6pa3ue pa3Hbrx KJracrepoB, 3a r{cKJrroareHzeM KJracrepon VI u
V, ouuuaerc-rr AocraroqHo LrerKo. Knacrep I npegcranneH B ocHoBHoM [Jre]vreHauu Crapuero )Ky3a,

Krlacrep II - nneueneM KoHbrpar Cpe4Hero x{y3a, KJracrep III - nneMoHaMu r,riraAruero xysa. llneua
MJIaAIITeIO )r(y3a rKeTbrpy HMeeT cBoero rqleAaTaBrrTeirr Bo Bcex KrracTepax, LrTo xopouo corJracyeTcr c
IpOACTaBJIeHLITIMII O [pOuCXO)KAeHI{}l STOro pOAa KaK COIO3a ITIeMeH.

Knacrep I 6oree no4po6no rroKa3aH Ha pHcyHKe 2. B o6pasoBalHuLr r{Jracrepa yqacrnosarrz 84 Y-
xpoMocoMbr, afpynHpoBaBrrfvecfl, n 23 ranrroruna. Ocuony Krracrepa cocraBJlrrror nJreMeHa Crapruero
)r(y3a - Ayrffi, an6an, cyaH, capbryficyH, ruanuparurbr, ruaHbrrrrKbrJrbr, oruaKTbr r{ }r(iurafibrp, Kan n44uo, n

KIIaCTepe [peAcTaBJreHo 6onrruuucTBo nJre\(eH Crapurero )rry3a 3a rzcKJrroLreHr{eM IrJreMeH cpreJrr{, brcTbr r{

KaHJrbI. 3'rrz 4annrre ).Ka3brBaroT Ha poAcrBo nepelrucJreHHbrx rrepBbrx BocbMrr rrJreMeu ,r Ha orcyrcrBr{e
cB.g3I{ c Hr{Mr{ rJIeMeH cpreJr}r, blcrbr r,r I{aHJIII. Cne4yer orMeTLITb, Lrro Bce ylracrBoBaBrrrlle B

I,ICCJIeAOBaHI-IU Ka3aXIZ I43 nJreMeH Cprelrri, brcTbr rr r(aHJrbr OKa3ZLrrHCb HOClrTeJIflrvrH,{pyfrzx rannOrpynu Y-
xpoMocoMbr, 3a rrcKJrroLreHrreM oAHoro [peAcraBrzrerr{ Ka}rJrbr, nonaBrxefo B r{Jracrep fV (o ueu crra.

Hrzxe).
Kpone BbrrrreonucaHHbrx rrJreMeu Crapruero )Ky3a, B Klacrep I nola4aror npeAcraBuTeJrr4 poAa xepefi-

a6ax us Cpe4nero rnysa. 3ra AaHHbre orpeAeJreHHo yKa3brBaror Ha ro, Lrro Kepeu-a6axu -fieflsrcrcs
poAcrBeHHbrMr4 nJreMeHau Crapruero )r{y3a H corJracyrorcr co cBeAeHH.fli\,rH rue}Kupe o roM, Lrro a6aK}r
flBltflwrcfl roroMKaMH BbrxoArtra H3 rJreMeHH yficyH no uMeHrir A6ar [4, 22], I4xrx A6ar r]urypupyer B

HeKoropbrx BapHaHTax poAociroBHofi nneueH crap[rero xy:a. K cox(aJreHrrro, poA Kepefi-arxaMafiJrbr He

6un npe4crawreH B AaHHoM r{ccireAoBaHHH. rrro He no3Bom.rJro cpaBHHTb ABa poAa KepeeB. OAlraxo B

AoBoJIbr{o npeAcraBurenrHoit pa6ore C.A6unena po4 alrauafirrbr onucaH H B cpaBHeHuu c a1at<avtu

ranJrorunbr annawairrbr, orHoc{utrr{ecfl K fanrorpynne C, B JroKyce DYS44B HMeror 3HaLreHHe 22 sNrecro
23 trsl.
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Pucynox 1 - Melu.ralurat cerr, raruIorl{noB 184 Y xpoMocoM, npr4Ha&rrexaqr( r( rarrJrorpyrme C, nocrpoemraa Mero,qoM
RM network. flpra uocrpoeluu cerll ytl6lsrB6raJrr4 nr.rntL Te faflJrorr4nbl, r(oroprrTe Bcrpeqarorcfi r(ai( Mr4HI,rMyM ,{Ba)r{,{br (omrys
Frequency >1). Paarttepu KpyfoB coorBercrBylol' Lras'rore Bc'IpelraeMocrr{ larrJro'rrdna, a paccrorlHr4e Me}KAy fzrrrJlorlarraM}r -
Koru.r:iggrpy rr.,ryrarpni no BceM rrorycaM (\4yrauu yxarauu). Vcnosrsre o5o3na.rernryr:

ffi - fiJIg\4gI:Ia Crapuero,nty::a (3Aecb Ayra'r, anoau, cyau, xanal:rbrp, op.eJrlr, o,'rar.'Lr, u',ruslaM, rlaflbrp.lrrrrbr lr
nraurunHsrrmr); '///1, -4glsllar; I - neper; I - Apyfne meueHa cpeprero xy3a (3Aecb aprbtr{ u HafrMaH B Krracrepe

M, yar u, **r"p" I), : - anI.{MytIbI n 6airynrr" I - xerblpy; SS\ - rope (rarurormrbr. rope raK*e o6o:naqenu
xI{pHbIM oltaftvlerurevr); HeollpatleHr'Ie o6nacra coo'r'BcrclByror o6pa::qair.r c HeycraHoBJreHHoft pogonoft npr{HaAjrexHocrl,ro.

Cauura paoilpoc'rpaHerrHbrM flBlrrcfl farrJrorprr DL6A - 15,13,25,16,17.13,10, 10,iI,Il,i 1,14,10,
crpynql)oBaBrxuitS7 o'palr]oB - 15 H3 nJroi\,re Hr Ayrrar, 10 a-n6an, 2 cyan, ro oAHoruy qpeAcraBHTeJrro or
poAoB Iuaxma.M, capblyficyH (e4uucGeuHbre rqleAcTaBvrTerrv oT 3Tr/rx poAoB B par,rKax r.rccireAoBaHzr), no
'oAHoMy rpeAcTaBrxreJrlo OT poAOB Cpe4Hero )r(y3a Kepeff (a5arc), Konbrpar H yax, oAHH rrpeAcraBrzreJrb or
)I(grblpy Mna4urero )Ky3E a rar{xe 4 o6pa:qa c HeycraHoBJreHHofi poAoBofi rjpHHanJre)KHocrbro.

faunornn DL6A rBJrfleTct rarrtroTr4noM-ocHoBaroJreM AJr.fl poAoB Ayrrar, m6an u cyan. 3rn AaHHrire
xopolllo conJracyroTcr c AaHHbrMrz rxolr(I4pe. pacMarpr{BaeMbre rpH poAa Bo Bcex Bapr'raHTtx poAocJroBHofi
nJIeMeH Crapurero )Ky3a BcerAa Bbrcr\/[aror r(aK eAr4Hrur BerBb. Halr6o.nee qpeAcraBJreHrrbre B

ucoIIeAoBaHr4I4. rIJIeMeHa Ayrlar u an'an [pe.4craBJleHbr il u 6 rannorauaMH coorBeTcrBgHHo.
Koppenaquu MexAy B3aITMHbIM pacnoJro)i{eHrreM fanirorrznoB rz Brryrllurrfie\,reHHbrM ,qeJreHr,reM He

BbI.trB[eHb]I.

12 o6pasuoB o6:beAHHr4Jr rarrJrorr.ru DLl34. - 15,I3,25,16,18,13,10,10,21,I1,11,14,10. B eror
rarrJrornn BorrInH 4 npe4cranureJrr poAa AJlrar, I cyaH, 1 uranr,rparnrrr, 1 >r<anafirrp u 5 npe4crarrarenefi
po,4a Kepeff (fpoe v3 Koropblx orHocrrrcr r< a6ar<, ABoe c HeorrpeAeJreHHofi nuyrprzpo4oeofi
IrpHHaAJrenffiocrblo). fannorran DLl3A, BeporrrHo, -flBJr.flerc-fi rarrrrorlrnoM-oeHoBareJreM AJrfl po,4a r<epefi-

a6ax.
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pncyuor 2 - *Jil*- ccrb rocrpoei{a no Mere^y RM network), pasuep'KpyfoB coorBercrByror qacrors

BcrpeqaeMacrr{ rarulorlura, a paccrosrue MexAy rarfiorr,rnaMrl - Kor[*reorBy uparyd rro BceM nor(ycaM (iuyrarg{4 yrararor).
Ycnosltre o6o3HaqeHus:

*## - *"*, t//fi - an6au; I - .yun; .ifl'# - caprryitcyn; ll Lr - uraxruar,4!'aqquronnr DL6A), orraKrbr

(mnnorlnnrSLSAr,rOS50A);I-trrarrbrparnrr,r:j':..u\-ul*oroorrrtffi-Naratoip;I-Kepefr;Heorpaueuble
o6nacrn QoorBsrgrBy,ror o6pasqarvt c HeycrauoBJlernrofi po4onoft npr4HaArexuocrblo, a raKxe e&Grr{rrHr,re [pegcraBl{Ter],r
CpegHero ra Mra/flnero xy3oB - Konr,rpar n yarc (rruuornr DL6A), x(erbrpy (rarurornrmr Dl,6A ra ZT280B), axI,IMynLI

(rannoritn AU24E).

,{ux nnerr.reHu rrrarrbrparrrrbl 6rrrro sbrrrnncHo rprr ranJror?rfla Ha pacroqHur4 AB]4( uyraqufi Apyr or
Apyra: BbrrneylroNfrrnyrufi DL13A, i91A (15,13,25,17,17,13,10,10,2I,11,11,14,10) n SP268A (15,13,25,
77',.I9,I3JA,1A,21,I1,11,14,10). Boguoxno, Tpr.r BbrrrBJreHHbrx farrJrorr{na orptDr(aror rpr4 ocHoBHbIX

fpynrrbl BH).Tprr uaubrparxrbr: MarrAbrbrcrblK, x(errAblblcrbrn r4 KbrirAl,rbrcrblx [23]. Maroe
rqleAcraBprre.[bcrBo poAa rxanblparurbr He ro3BoJrrer cAeJrarb oAHo3HaqHbrfi nunoA.

Ilneu.s ura]{brrxKbrJrbr xapaKreprr3yror ABa fanJroruna: ynoN,rrrHyrnrfi 1914. u SL9A (15,13,25,1.7,

18,13,10,10,2I,I1,I1,14,10). faunornn SL9A na oAHy Myrar{uro orJrulraercl or rpex rarJrorl4rroB
rrranbrparnrbr r{ HaxoAuTc.fl B rIeHTpe or Hr4x. l)ro uoxer cBuAgreJrbcrBoBarb o 6rr.rgnor,r po.4crBe AaHHbIX
poAoB, xorg cyrqccrByer H Apyrofi Bapr{aHT crsgefr Tpex ranJrorafroB rrraHburl(brJrbr Lrepe3 rranJrorunbl
DL6A wZL297A.

fan:rorran SL9A oKa3a;rcr xapaKTepHbrr\4 kr .urr nJreMeHu ouaKTbr. Bropofi ranlrorrzn AJrrr ouraKTbr

orJrruaerc.rrrpeMrrMyrarlr.rrruu - OS50A (15" 13,25,16,18,13,10,10,22,IIJ 1,14,i1).
[m nnovrerru xanafirrp o6napyxeHbr rpu poAcrBeHHbrx ranJrorr.rra - yrroMrnyru,fi DL13A, ZL297A

(I5,I3,25,15,,19,13,10,10,2I,II,71,14,10)uDLI72A(15,I3,2:5,16,19,13,10, L0,22,1.1,11,14,10).
Cne4yer orMernTb, rrro B crarbe paccr\4arpnBarorcrr Jrurrrb re o6pa:qrr, Koropbre rrplrrraAJrerrar K

raxrJrofpyu[e C, llo.{ru Bo Bcex Bbrrrre)rr(aiaHnbrx rrJreMeHHax B 6onnurefi Htrr.r MeHbrrlefr creneur-t
lpeAcraBJreHbr H Apyrue ranJrorpynflrr * G. J, N, O, Q, R, y rrJrervreH AyJrar, a,l6an, cya:a14 rrranblpaixrbl

AoJrfl orl{x rarilIoxpynl He6oflrual, ,qJrt rtneNleH our,aKTbl r4 IrrbrHblruKblJrbr gTo 3HaLreHEe 6nr.rgtco n
loJroB?rHe, Ana xalafirrpon - 6onee 70%. B mo6ou cJryErae Ang 6onee AgTaJrbHofo H3yqeHrur poAoBoro
cocraBa nJIeMeH u wx cnxze:it neo6xoAqrrau 6o,'ree npe4craBl,rreJrbHbre nrr6oprn.

Ha pracyme 3 npe4craureHa MeAr.raHHar cgrb fanJrornnoB, orp€Dr{aroutrarr B3arirN,rHoe noJror{eHrre
KJraorepoB I er V. Oco6errgocruo AeB.srl4 farrJrorHrroB H3 r(Jracrepa V .senserc.fl .{ereqrur B JroKyee

DYS448. flneuenHofi cocraB KJracTepa ua nepnufi B3rJrrA Bbr3brBaer He.u,oyMeHr.re: rro oA]IoMy
IrpeAcraBI{TeJIIo or [JreMeH AyJrar, an6au n uafrnrau, ABa H3 nJreNreHu uuLI\4yJIbr, rpn o6pa:qa c
ueusnecruofi poAorrJrevrenHofi nprana4ne)r(Hocrbro, 4na o6pasqa rope. Tar KaK B r{Jracrep BXoArrr rope ro,
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BepoflTliee Boero npeAloJro)Krrrb, qro 3Ta BerBb npeAcraBJr.fler co6oil BerBb Lrr.rHrH3r.rAoB. flpe4craenrenu
or pa3.nbrx .IIJreMeH B 3ToM I0racTepe, cl(ol]ee Bcefo, gBJltroTct rrlrHfrr3]IAaruu, pacrBopr4BLlJrrMusg. ope.qpl

Mecrnoro HaceJreur{g LI [paH{Brrrug poAoBbrc HagBanutrnlreMeH r{ar( cBoH co6crneuuue.
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P,ucyuor 3 - fpyrma ng 9 rartrrorlfioB c arrreJre\4 DYS4a8=0 (uaerep V) oruocnre;mHo r(nacrepa I (ne4uarurar cerr
nocrlq9Hzr rro uero,rry BIv{ network). Vcggprnre o6o:uaqeHr.rs .4rr uacrepa V:

I-top.;ffi-a{EtMym;r, I-gpy'rerureMer{ar DL-4ynar,AL-ar6au,NM-Hafiuas;HeoKparrre'}rbre
o6nactn coo:r!-srorByror o6pa:qaria o HeycrarroBJreFrrtofi pogoloft npr4Haluexrrocrr,Io.

Knacrcp II noqrn ucrrtroaruTerbHo nper-{oraBJreH nJreMeHeM KoHbrpar Cpeauero }r<y3av cBr3brBaer 41

o6pa3er{, crpynnrrpoBaHHbrx n 15 raunorlinoB. lanloruu-ocHoBareJrb KNI5A (I5,I4,23,I5,18,14,10,
L2,2,I,11,11,14,10) orpynr4poBaJr 22 o6pa't\a. B xnacrep raK)r(e BorxJrr4 e.{uHr{rrHbre rauJrorurbr or
ntrteAcraBrarerefr nIIeMeH Hafr MaH, eiJri4rvryJrbr H )Kerbrpy.

Ha pucynne 4 rEso6paxeHbr KJracrepbr III a W. Knacrep III o6r-e4uHreT rrreNreHa MJraArrrero x(y3a -
aJrnMyJrb-r' 6airynw H xerbrpy - u noATBeplxAaer lrx poAcrBo. fannorunovr-ocuotsaTe"fler\4 .rrBJrrrerc.rr

rarrlorprr AU90A (I5 ,14.25 ,I7 ,I7 ,I3 .l 0, I 1,23, I I ,1 0, 14, 10), xapanrepa3)rp1qrafi 6oru,rruHcreo
u eAgraBprrprefi uIIeMeH .EurIiIMyJrbI u 6ai'ty tu'r,

B Hacro.fi[efr pa5orc [peAcraB[eHrr nrrrb ocnoBHbrx poAoB nJreMeHr{ aJrr{r\,ryJrbr, 3a r{cKilroqeHr.reM

po4a rapareceK, IroTopbliz c.turaercfl poAcTBe HHbIM poAy c oAHoavIeHHbIM Ha3BaHHeM I43 rrllelueHu aprbllil
Cpe4nero xysa. llxrr nJreN,IeH troKa3turu 6rlrsxoe po.{crBo H cocraBr.rJur ocHoBy KJracrepa III. Foa
ToprKapa, KpoNre roro, 6bur npeAcraBrreH cpeAa Apyrrirx fanJrofpynn. llpe4rorro)KeHH{ o roM, qro

ocHoBHbrM KoMnoHeHToM STOIO pOAa {BlrrlrcTor BbrXOArIbr r-r3 pO,qOB nJrervreH cpe4Hero )Ky3a HaftMaH H

Kepefi [2] He noArBepAkrltklpb.
B xracreoe III crplmnpoBaJracb rroJroBuHa rrorraBrurrrx B acoJreAoBaHue o6pasqoB rz3 uJreMenu6aitynrt

- po,Abr aAafi (nanlrorrann AU90A, BUIO0E. 8U154), ararxa (raunorun AU90A) u x(arrao (rannorr.rn
BU283.A), Bropaa rroJroBulra npo,qcraBJrrer HocHTeJrefi Apyfux mnJrorpyrn - poAbr a4air,rana H brcbrr(.

Ilpenal xcerbrpy npeAcraBJuer co6ofi coro:l ceMH poAoB, cpeAa r(oTopbrx rrrrrb - xaran6afrnbr, Keper,rr,
paMaAalr, ra6lrn g ran,/3 * npeAcraBJreHbr B Hacroqrqefi pa6ore, Hocareusrau ran,rofpynlrr C u: Hrx
oKa3aJrucb BbrxoAr{br poAoB x<aral6aiimr, ra6uH r.r raMa (poau ra6brH rz raN,ra [peAcraBJreHbr rar(xe
mrrJrorpyrrnofi R). Tpra upe4craBr{TeJrrr po.la'rrarar6afirbr roraru B Tpn pa3Hbrx rsracrepa - n rracrep I
(rannorun DL6A), II (rannoran ZT88A) rz IIi (AU137A). Ta )Ke r(apruHa Ha6rroAaercrr H Arr.s .qBlx
Apyrr,rx Fo.Aon - raMa rTpeAcraBrreH B Kracrepax I (rannorran ZT 2B0R) u III (rannomn Zil62B), ra6blH
rpeAcraBrren B Kracrepax III (rannorun AU90A) rz IV (raunorr.rnbr ZT10B u 1714). 3rIa Aannue
o[peAeJrerrHo yKa3brBaror Ha Heo.{Hopo/qHocrb poAoB tsrryrpll ooro3a )r(erbrpy.

B6nusu or KJracrepa III o6pa:onarc-rr KJracrep IV HaHMeHee xovrnaNruufi u uau1orlee
HeoAHopoAHlrfi no cocraBy. B 4aHnou r(.rracrepe npucyrcrByror BbrxoAr{br r{3 nreMeH Aynur, atr6a:a,

KaHnbr, ap.rblH, luafrNran, r(rznrraK, )KeTbrpy r.r rope-ToJroHrrar. Kar r4 B cJrfrae c KlacrepoM V, na,rr,r.rue n
KJracrepe rope Mor(er o6r:rcuuft oro ([ecrl]brfi> cocTan, orJrrrqHe 3aKJrroLraercfl lrr{rll], B ToM, qro 3Aecb

lpeAcraBJreHa Apyrarr BerBb rope - ToJreHrHT. llo ueropuqecKaM AaHHbrM To,lreHfrrrl,r B r(a3axcr(oM

o6u{ecrne rpaAIiIIaoHHo cro{Jru Ha cnylc6e y xarroB H c}rJrralroB (uHnrusIa4on). B erot KJlacrep
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rora{aroT I4'rarrJlor}Inbl ZTI0B u ITLA np?rHaAJre)r€u{He poAy ra6brH nJreMeHH )r(erbrpy. B srofi cn,Isn
HHTepeOHO TOr LITO, nO TpaI(TOBI(e HeItOropbIX HCCtIeAOBaTeJIeii, STHOHT{M Ta6brH BOCXO.{rIT K CJTOBy

ffiaoblHy) - cJlylKl/rxb, [peI(JIor rrrcrl.

Pncynorc 4 - Knacreprt III ri IV (lvte.ryrar+taa celt, nocrpoel-Ia no MeroAy MJ network). Pa:lrepu reyr-oB coorBercrByror
qacmTe BoTpeqaeMocTl4 faluloTl4na, a paccTotrHrle i\rre)Kly faIUIoTI4flarM * KoJII,rqecTBy Lq,Tar[.i]i [o BceM [oKycaM (uyraunz
vna-saHr,r). Vcloauue o6osHaqerun:

I - arI4MynLI; *#& - 6aftynu; ':;,1"';:i 
-r{e'i'r,rpv; /1//l -po7pr Crapurero xry3a (Aynar - rarurorurr,r DL15 r.r DLl83,

an6au -rrarrrrorrirr AL22A, r(aHrrLr - rarLrro'rr4rr KO8A); $\\ - popr Cpe[uero xy3a (apruur - raruiorrrn 68, Hai4uan -
rartrorurnr NM1,9E, NM121B, NM174, NM146 ra NM43E, r<nn rar - rarr'rou.rn KP96B) n - rope-roJrer{il4r; HeoKpaueHbre
o6racra cooTBgrCTByIor o6pasqat'.t c HeycmHoB.rreruroft po4onofi flpl4l{a.rl'rexcrocrtro, ?Kr4pHbIM orafirr.tnerueu o6osua.IeHbr
farulorlznbl c ycranornennoft gyrunmarryrefi n loryce D YS 1 9.

OcoSeHHocraro KJlacrepoB III a VI trBrrttcrefl. ro, irro B MHorux o6pa:qax o6napyx<eHa AynJrHKarIHt rro
DYS19 - B cneKrpe Ha6rloAa,rncb ABa nrrra BMecro oAHoro B ,4aHHoM JroKyce. Ha pucyrure 4 raxne
o6pa3rlbl rroMeqeHbl )KLIpHbIM oKafiMreHrzel,r. O6uapyxeHrrbie 3HaLreHas lnq DYS19: 15-16, 15-77 u 16-
l'7. CnegSter orMerl,trTb, Lrro onerrpocjroperaLrecrz o6Hapyxnrr AyrrJrartrulroBaHHbrfi rroKyc npu
oAnr{aKoBbrx 3HaqeHLIqx €L[neJrefi, Ha.rp?lr4cp, upn 15-15, 16-16, 17-I7, HeBo3Mo)KHo. Ha ocuone
BbIIrrecKaSaHHoro 14 freroM Tofo, Lrro ocranbHbre farrJrorurrbr B isracrepax III a IV B Jroxyce DYS19
HMerIId 3HaHeHrre i6 (sa I4cKJIroqeHVeM rarrJrorrrnoB poAa ra6un IlIA v ZT10B) N,rolrrro qpeAroloxlrrb,
qTO TanJIOTI.IIIbI B 3TI1D( IslacTepax HNIeIOT IO;nJrI{KaIII{ro no DYSI9 CO 3HaqeHr4eu l6-16.

3ammqenue
B pe3y.Jrbrare vsctreAoBaHarr N4lrr(pocareJrJrnTHoro uo:ruuopc[n:naa Y-xpor,rocovu I84

npeAcraBl4Teflefr ranrorpynnu C 6rIno slrrinrgHo rurrb HcroLrHr.rKoB reHerr.{rrecKoro pasHoo6pa3vt)
yKaSblBarolqlre Ha To, qTo B 3THoreHe3g Ka3axoB rracTBoB€uru, KaK rvrr,rHaMyru, frflTb rpynn,
npeAaraBJr{roql{x rarrJrofpizuny C. llepna;r rpynna craJra ocHoBofi Ans rpopnruponaurzr rpynnbr rr3

BocbMI4 UJreMeH Clapurero )Ky3a r4 rrJreNroHH xepefi Cpe4uero )Ky3a, BTopa-s rpynna - Atrfl nJre.MeHrl

KoH,blpar CpegHero x(y3a, TpeTbs rpynna - A.rr{ nrreMeH arr}rMyJrbr u 6aftynat MnaAruero x<ysa. r{erneprax

v r.srafl rpynla, fro HarueMy r\4HeHHIo- xapaKTepr.Syer rope-ToJreHfHToB H Tope-qtrHfr43raAoB,
COOTBETCTBEHHO.
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(KP EFM FK <M.O.Afirxo)Kr.rH arbrMarbr x,roJrer(ynaJr!,rK 6uororprs xroge 6r.roxl4Ml{t l{HcruTyrbu PMK,
Arur.raru)

KA3AKTAPAbtrI C f AInOTOTITA| bI Y-)(POMO COMACbIHbtr{
MHKPOCATE,TIIHTTIK O3f EPf IiXTIKTI| I

Tiperc coraep: r(a3al$ap, 3THoreHe3, Y-xlrouocoua, rarlJlororr, ranJIorHII.

Annoraqlln. SrHorpaQrap MeH rapr{xubrnapra onap,4brr{ rurrore3anapbrH pacray HeMece }Kol{tta IIIbIrapy
r(e3iHAe l$I( rraorcryJraJrbrr(-reHerr.rr€Jrbtr( aHaJll.rsi MaHbr3Abr r(eMer( r(epcere aJraAbr. MaIamAa (a3argapAblr( py-
rafiflarbr( rqpaMbru ecKepe orbrpbm C raurroro6uHa xararsru Y-xpouocouacbrHbll{ e3repriulrilffepiH reprrey
HarrDKeJrepi ycbtrrbrJl4rr. 184 ynrinepaiq:epmey Horr,DnecirrAe reHerr,rraJrbr( o:reprinriniq 6ec nesi anrrrqralgu. Byn

Aeper( r(a3argapAbrrl 3THoreHe3iriAe c raunorootrHrrq erdn4epineH 6ec Ilorrynrrlrunap r(arbrcr(aHbrH KepcereAi.

Eipinrd ron YJrbr rrpAir{ cerb rafrarrap ro6brcbrHbrH )r€He Opra x{y3Aiq Kepefi raftrtacblublrl, eKiHIui rou - Opra
rq3Aiq r(onbrpar raifiracbrubrr{, yurinrui ron - lduri xyr4iq oniNrylbr NeHe 6afonu rafiflanapblublq KaJIbI[TacybIHa
neri:aepi 6onras. TopriHrui )r(oHe 6eciuuri ro6rap, 6isaiH nildpiNtis 6ofirmula, repe-roneHrirrepai )I(oHe rope-
rubrHf brcrapAH cunarra ilAsr.
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