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MuxaWty Aua11be6u•1y J(yiu«u11y noc611U(ae11101 

BBE)J,EHJIE 

Vfccne.uyll rnllu11011orw1ecKym n 11Teparypy no AnTaI-O, MO)f{HO npHJlHI K 

cne.zry10weMy eb1eo.uy: coepeMe11Hb1e rnllu11011or11L1ecK11e 11a6mo.ue1111l! 11 

nancornJIU110JIOfl14CCKHC peKOHCTPYKUHl1 npoBO.llllTCll B OCllOBllOM no lOro­

B oCTOLfllOMY Anrn10, one}leHe1rne KoToporo npe.ucrnene110, e nepey10 oYcpc.Ub, 

Kpym1b1M11 .uon HHHbJM11 nc.UHHKaMH (11anpuMep, Tan.uyp1111 cK11i-i, CocjmwcK11A). 

ECTecTec11110, LJTO 3TO 11e TaK. B }la1111oi1 Mo11orpa¢H11 paccMaTp11eacTCll lOro-

3am1.UHall Yacn. poccH1icKoi1 TeppHTop1m mrnanb110-rnllu11anh11o i1 JOllbl AnTall. 

O nc}le11e1111e 11ccnc.uycMoro p erno1-1a npe.ucTaene110 MaJlblMll J1C1lHHYKaM11 11 

MHOrOJICTJ-IHMl1 CJIC)f{llHKaMH. 

B 19 14 r. B.A. 06p)"feB, crre.uyll no MapwpyTy HJ A6aJ1 e 3b1pm10ecK, 

o6panrn e1111Ma1rne Ha cne,llbl .upee1-1ero one,ue1-1e1-111J1 1-1a Xomy11e, o YeM 

ynoMHHaeT e p.si.JJ,c ceoHx pa6oT. On TaK)l(e yKaJhrnaeT 1-1a TO, YTO Xon3y11 

XapaKTepH3YCTCll Ype3Bbl LJaHl10 CHe)l(llhl MH 311MaMl1. flo C06paHHblM .JJ,aHJ-TblM , 

TOJllllHHa CHC)!<HOro llOKpoea COCTaBJllleT MeCTaMH 6onee 8 M (06py4eB, 19 15). B 

1920 r . M.B. 11 E.B. TpoHOBbI ycTaHOBHJIH, 4TO Bb1corn c 1-1croeoif JIHIDIH e 

.JJ,aHHoif 4aCTH AnTall ,uocTHraeT ecero 2300 M. (Tpo11oe, 1972). B 1939 r. 

Bl>ICOKOrop1-1y10 LiaCTb XomyHa ,uea pma - BO BTOpoii ,ueKa,ne HIOl!ll H BO BTOpow 

nonomrne aBrycTa - nocen rn B .'6. Col.Jaea. PeJynbTaTOM 3n1x nocewem1if 6b1na 

cncu11anbHaJ1 cTaTbll, Bhnue,umaJI yJKe nocne oKOHl.JaHHll' BOHHbl (CoYaea, 1946). 
B 3Toif pa6oTe B.E.CoYaBa cKpynyneJHO npoa11aJ111J11poean 11Mc101~11ecll 

peJynbTaTbI npe.uw.nym.ux wccne.uoeaHHli u npm.uen K pS1,ny 111nepec11b1x 

BblB01lOB. 011 OTMeT11J1, LJTO e 1-1acTOS11Uee epeMll 11a XonJyHc 6naronp11llTHb1e 

KJ111MaTHLfCCIOIC ycnOBHll ,llJlll cyu~eCTBOBaHl1ll JIC,!lHHKOB COJ}lal-OTCll JIHllTb B 

CTPOro onpe,uene1111brx ycnoRHllX penbecjla: e rny60K11x JaTe1-1 e1-11-1b1x 11 ecer.ua 

op:He1-1T11poea111-1&1x na ceecp Kapax. )..J.anee OH KOHCTanipycT, 'ITO oneJJ:cr-TcHrte Ha 

Xo3y11e S1rm lleTcH oporpacjrnYecKHM. Km 1MaT:HLJecKaH )f{C rpa1111ua cjrnp1-1oeh1x 

CHCfOB JIC/KHT MHOro BbJWe, rt MHOnie eepmHHhl XoJ1Jy~rn ec HC )lOCTHraJOT. 

B K aTanore ne)lnHKoe CCCP (TOM 15, BbmycK 1, YaCTb 4, 1978) e 

6accci1He ecpxoBhCB peKH KaT)'HH coepeMCHHoc one,ueMeHue (n o Kpafinefi Mepe , 

na ,nary COCTaene11H,ll K aTanora) HCCCT HC TOJlbKO Ka-ry11CKHH xpe6cT, 110 H 

XonJyn (eepxoebSI pp. Xafi.nYH, Kaparali, E11p10Kca). B pa6ornx 

JI.H. l1eaHoecKoro ( 1967), P.M. MyxaMCToea u C.B. XapnaMoea (1985) 
YKaJbrnae-rc.si Ha onc,ueHeHHe TepcKrnHcKoro xpe6Ta e pawoHe ropb1 Y<1eM,neK 

(6acccw11h1 pcK T1-0ryp10K, K aepnb1K, KapaKorr). 

3KcnepHMCHTaJJbHble Ha6nio,ueHHll: B nepl101l 1969-1974 rr. npOB01lHJIHCb 

Ani-awcKoii rJ1J1u11onornqecKoA 3Kcnc.JJ,11u11ci1 TrY (PYKOBOAHTenb 

B.C. PeeSIKHH) R 3ana.n1-10A OKOHCl.JHOCTrt KaTyttcKoro x pe6Ta: Ha ne.n1111Ke 

ToMHY. llocnc 80-x ro,uoe npownoro cToJleTHll -ronorco,uc3114ccK11c CbeMKH u 
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BMJYaJlbMbJC 1-1a6mo)leH11ll nen.1-111Ka T oM11L1 npoBOJll!TCll Kacpcn.poi1 <PH3114CCKoi1 
reorpac]rn11 AJ1Tr Y coBMecrno c HB3Il CO PAH. 

PaH-011 11aurnx 11ccnc.n0Bm111i1 orp a11 11L1e11 6accci1HOM pcK~1 KoKcbI 11 
3ana.u11oi1 LlaCTbIO KaTy11cKoro xpe6Ta (ecpxoebl!MH p . MynbTa c ne,UHJ1KOM 

TOMHY). 

Pc)f{HMHhIC Ha6m-0n.cmU1 npencTasne11b1 11ccncaoeaH11J1M l1 na ne.uHHKe 

ToMHY (-n11 MaTep11anb1 ony6m1K0Ba1·101 e MOJ1orpacp1111 «ropnone.JJ,HHKOBhie 

6acCCHHhl AnTall», 1979). Ha OCIIOBC 1THX Ha6mo.JJ,CHl1H BOCCTaIIOBJ1e11a 

nporpaMMa paccieTa 6ana11coeb1x xapaKTcp11cT11K ncn.11 11Ka TOMH'l no 

Tonorpacp1111 paw01rn 11 MeTeoponorw1ecKHM 11a6mo.ucHHll'M. IlporpaMMa 

nposepJrnacb 1-1a oc1-1oee naneor11J1u11onont'iCCKoro Ma-rep11ana sepxoBttii 

p. M ynbTh1, nonyc1emmro s nocnen.Hee epCMll. H a oc11oee ynpow.e1111oi1 cxeMhl 

p aC4CTa nna11oeoro Il0Jl0)((CHl1ll IlC)J,llHKOB B AKKCMCKylO CTCl,ll l110 ( 4,5 -5 Th!C. 

neT 11a1aJJ.) nocTpoe11a KapTa pacnpoc'f}Ja11c11 11ii JJC.UHHKOB B 6acccih1c p. KoKcr,1. 

3Kcne}'(HUHOHHbJe Ha61110,ueH11ll 2008 - 20 I 0 rr. a eepxOBbllX peK11 

Xai1.uy1-1 , 1-13 OCllOBa111111 MOpcjionorW1CCKOro a1-1aJ111Ja Mope111Ib!X KOMOJICKCOB 11 

ux p an,uoyrnepomror o n,aT11poeaimll, no3son11n11 ,uocTaT04HO no.upo61-10 

pa3,UCJ111Tb 11.cTopH'ICCKyro CTa,ll,HIO Ha TJ)H <Pa3bl (f anaxoa 11 np., 20 11). PaHec 

:no pa3n:enc1111e 6 hrno ebmom 1eHo no Kocee11111..1M np11J11aKaM (cKopoCTb pocTa 

mu.uaihmKoa e 6acccfi11e AKTPY) (fanaxoe, Ha3apoe, XapnaMOBa, 2005) . 
Mb1 nocrnpanucb co6paTi:. B «Ilp11no)f{e111111» Bee HMeIO~ecll 

Heorry6n11KoeaHHblC 3KCnepHMCHTaJII..HhIC MaTep11aJ1bl, KOTOpbJC MOryT 6t.1Tb 

11CUOJlb30eallbl B J],aJlbHei1w eM. 



r JIABA 1. KoJIEI>AHIDI JIE~A ToMffl.I 3A nEPtto;.i; 

HHCTPYMEHTAJlhHhIX HAI>JIIOJJ;EHHH 

1.1. Ha6moAemrn: 3a TOnorpacp11etf ne,n;HHKosoii noBepxHOCTH 

ITepsa.11 Tonorpacpw1ecKa.11 CbeMKa ne.n.H11Ka ToM11'-l 6bJJia nposeAeHa 
P.M. MyxaMCTOBbIM 5 asrycTa 1973 rol(a. Oc1msa Tononna11a cocTasne1·Ia no 
MaTep11anaM Teo.n.on11T11oi1 CbeMKM (rno.n.on11T T-30). C ryrucH11C rop1130HTaneii 
rrpose.n.cHo Ha oc11osaI11111 cJ?ornTeo.n.oJIHTHOH CbeMKl1 (c)loT0Teo.n.on11T Karl Zeiss, 
Jena). 06pa6oTKa cpoTOTeo.n.on11rnoi1 CbeMKM rrpo113so.n.11nacb s MfY (rro.n. 
p)'l<OBOACTBOM IO.<D. KH11)J(Hl1KOBa). KapTa new111Ka ToM11'-l , s MacwTa6e 
1: 10 000, rrp11so.n.11Tc.11 a MOHorpacpHH «ropnone.n.H11KOBb1e 6acccih1&1 A 1na.11» 
(1979, p1-1c. 2.3). IToBTOpH&re CbCMKM ne.n.H11Ka ToMH'-l (arnUIOrH'lHa.11 Cb CMKa 11 
crroco6 cJ?oTOTco.n.oJIHTHOH o6pa6oTKJ1) rrpoeo.n.1untc& P.M. M yxaMeTOBbIM s 
1983 If I 995 rr. J1JMeHe1-u1e noeepxHOCTH ne.n.H11Ka TOM11'l 3a coorncTcTByJ-OIUHe 
rrepHO,IJ;bJ MO)J(HO HaMnf B MOHOrpacJ.>11H <<.TleD.Hl1Kl1 A.rrTa.11)) (1999, p11c. 5.9 11 
5.10). 

B 2009- 2010 rr. COTPYJJ:HHKaM11 ArrTrY 11 YfB3 ll CO PAH 6bma 
rrpose.n.cHa nOBTOpHa.11 CbeMKa nen,H1-1Ka TOMJ{tj. ITpH npoae.n.emrn pa60Tb1 
HCIIOJTbJOBaJIHCb reo.n.eJ11'-!eCK11e GPS L eica SR20 (2009 r ) 11 Epoch I 0 (2010 r). 
ECTCCTBCHHO, CbCMKa rrpOHJBOD,HJJaCb Ha TOM qacTH JieD,Hl1KOBOM nosepxHOCTH, 
KOTopa.11 6bwa AOCTynHa )J)Ul 6e3onacHoro nepe.n.e11)1(e~uu1 (OcTaHHH, 
CaMoii:.noea, 20 I I , CaMoifnosa, OcTaHHH, 2011, CaMoii:.nosa, 20 I I ). 

I-fa oco6e1moCTei1 11cnon&3osaillui non,o6Hbtx GPS np11eMH11Kos s 
ycnOBIUIX BblCOKOrop11i1 CJTe.n.yeT OTMCTHTb CJTel(y1omee: Bo-nepBblX, rrp11 HX 
3arrycKe l1Hl1LJl1aJI 11Jau11.11 e ycJTOBIUIX )'U\CJTHCToro pcJThec~a e cpe.n.aeM 
COCTaBJ1.llCT 30-40 Ml11JYT, TaK KaK Heo6XOD.l1M ycTOWHIBblM c11man OT 4 11 6onee 
crryrH11Koe; eo-aTop&1x, a ycJToamrx TPYJJ:Ho.n.ocTyrrH&rx a&1c0Korop11i1 ccpbeJHy10 
rrpo6JTeMy npe.n.cTaBJT.lleT 11eo6xon;ttMocTb rro.n.3ap.11,1:1Kw 11nw JaMeHbI 3JieMeHTon 
I111TaHIUI, nocnc KOTOpOH Heo6xon;HMo rrpoB0,1:111Tb HOBy10 11Hl1Ul1aJi l13alJ,1110. 

ITocTPoe1111e r<apT HJMCHeH11.11: rrosepxHocT11 JTCAH11Ka KaK no .n.aHHhlM 
npe.n.&1.n.yUJl1X 11CCJleD.OBaHl1M, TaK 11 rroJiyqeHHbIM B peJyJlhTaTc o6pa60TKl1 
nones&1x MaTep11anon 2009-20 I 0 rr. npm1JBOD;HJTOCb c HCIIOJTb30samteM 
rrporpaMMHoro 06ecrre'-leH11.11 ESR1 ArcMap. PcJynhTaThl TOnorpaqrnqecKoi1 
CbCMKJ1 2009 r . IIpHBel(eHbl Ha pHC. 1, 2010 r . - Ha pHC. 2. 
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.IJ:mrnl\nma TOJIIUUHbl JICJlHUKa u o6'hel\ta Jih)la 

B 2000 r. rm1mwJJornqec1<HM oi-pllnoM TIY 6b1J1a npoBe)leHa 

pannono1<auH01-1Hal! cbeMKa ne)lHHKa ToMH"ll. DblJTH n onyL1e11b1 31-iaqe111rn 

TOJTll]Hl-fbl JTe.L(HHKa (pwc. 3), 1-1a OCHOBal-IHH LJCro Bbl '!HCJJCHbl 3an aCbT Jlb.lla. 

06beM JTe.llHHKa ToMWl no pe3yJTbTaTaM HCCJJe.llOBal-THll COCTaBHJT 0,0483 KM
3 

(HHKHTHH vi np. 200 I ). 3 11a51 o6beM ne.nH11Ka H .nmtaMHKY H3McHeHIDJ BbICOTbT 

ero noaepXHOCTH, MO)l(HO BbllfHCJTHTb H3Mene1-me 06bCMa Jlb.L(a c 1973 n o 

HaCTOllll]eC BpeMll. 

n-.;·u·~····~!Mews 

n =~·ra·)rJ ,rro. 

0 10 _20 30 _ 40 SO 
I- ''--'F:''''''''*""'*' -

if,~~N~ ilQAHHAl\, \8 

~ r~u~ua ~4ff~<\ & ~973 t. 

Pttc. 3. Tonu1mra JTe)lmfKa ToMtt<r no pe3yJ1bTaTaM pa)monoKal{ttmmou CbeMKH 

(H ttKHTHH 11 )lp., 200 I). 

nJJollla.L(b JJe,[IHHKa ITO ,[\aHHblM CbCMKH 1973 r. COCTaBJTllJT3 1.59 KM
2 

(PeB51"Kl1H, fanaxon, l onew;HxttH., 1979). B 2000 r. Ha MOMeHT 

pa,z:i:ttOJTOKaTJ,110HHOH . CbeMKH OHa COCTaBl1JTa y)f(e 1,45 KM
2

. Ha MOMeHT 

Tonorpacjl11-qec1<on c"beMKH B 2010 r. nnow.a,n:L nc,n:HHKa yMeHbWHJiacb no 

1,25 KM.
2

. 

bL!Jl npo113BC,[leH pac•reT H3MCHCHl15! cpe;men BbICOTbI noBepXHOCTl1 (LUi 
cp.) 11 o6bCMOB JlC,[IHHKa (t. V) Ha OCHOBaHHH Tonorpa~mLieCKOH CbeMKH 2009-
20 I 0 rr. H .naHHhIX n pownLrx neT ;:i:mr pa3HbTX npeMeHHLIX cpe30B (rn6rmua I). 
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Ta61rnua 1. HJMe11e1me cpeuneu n t.1COTL1 nonepx11ocT11 11 ofi"LeMa JJeJJ.1111..:a T0Mn•1 
n 1973 - 2010 rr-. 

rlepHO.ll, i'l.Hcn, M VI 1Me1·1e1-111e ofrhcMa n b.Ua, ll. V, KM
3 

1973-1983 7.99 0.0127 

J 973-1995 7.89 0.0125 

1973-2010 20.37 0.0324 

1'13 Ta6m11-1b1 s11n Ho, LJTO cyll]eCTsem-1oe 113MCHeH11c TOJillJHl!bl 11 o6beMa 

ne;:i:1111Ka npo1130li1JIO 3a nep110.nb1 1973 - 1983 11 1995 - 20 l 0 rr. 3a n ep110,i:i: c 

l 983 no 1995 rr. , l lCCM0Tp5! 11a OTCTyna1mc qipoHTa 51"3bIKa JTC}l:Hl1I<a, 

YMCHblUeHl1» ero TOJ1ll]J1Hbl HC n p01130lllllO , 11 o6beM Jlb}l:a HCCKOJTbKO 

yseJ111'!11JICH. CneD,yCT 3aMeTJ1Tb, 'ITO CKOpOCTH OTCTynaH1151" H3bJKa JlC.lllll1Ka B 

1983 -1995 rr. 6bm11 11a116on ee HH3KlfMH 3a BCCb ncp110.n Ha6mone1111n (cM. Ta6n . 

4). 
Tinow;a)J.b JJel\Hl1Ka B 1850 r., BOCCT3HOBJTel!lta51" no KOHC'iHOMy 

Mope11110My KOMITJJeKcy Ma;rnro JlC.llH11KOBOfO rrepttona, COCT3Bl1Jla 2 ,5 KM
2

. c 
nOMOUJ;bJO 3aBHCHMOCTH Me)f()J.y o6bCM3Ml1 H n n ow;a.ll51Ml1 rrenHHKOB (p11c . 4), 
nocTpoeHHOH no pe3yJT&TaTaM pa[(HOJIOK3I_\110HHb!X CbeMOK p».na JJeil_llHKOB 

AJITa» (H11K11THH H lip ., 200 I), 6b1n11 paccLJ11Ta1-1b1 o6beM 11 cpeJJ,HH5! TOJTII_\1rna 

JJC/lHHKa B 3TOT ncp110,r:i: BpCMCHH. Cpe[(HR» TOJJll]1111a nen1-111Ka B l 850 r. 
COCTaBHJJa 80 M, a o6beM - 0,2 KM

3
• 

C1<opocT11 H3MCHCHH5! o6'beMa rrentt11Ka 3a pa3JJ11LJHb1e nep11ofJ,b1 speMe11 11 

npe/lCTaBJJCHbI B Ta6nttJJ,e 2, ofioeM&l nLna, noc•111Tam1b1e ,r:i:na OT[(CJlhHbIX n eT 

(ro,n:bJ TonorpaqiH:qecnrx C'hCM.OK), rrpencns11cuh1 s n6Jrnl{e 3. 

120 

::;: 100 
rO x 
:s; 80 I :i: 

~ 
c:; 60 

"' :i: 
:s: 
3" 40 
c:; 
0 .... 20 

0 -

0 

•• 
2 

y = -3.2489x2 
+ 28.351x + 29.12 

R' 0.558 

3 4 5 

P11c. 4. - 3aBl1Cl1MOCTb TOJllUl1HbJ JJe.[\Bl1KOB OT 11X IlJ!Oll\3.[\11 ( COCTaBJJeua no pe3yJJhTaTaM 

pa)l110JlOKau1101111bIX pa60T 1-ra ne)lH11Kax lOlt(l-JO - lJ.yucKOrO 11 3anaLIHOH OKOHC'-IHOCTH 

KaTy ucKoro xpe6rna). 
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Ta6nuua 2. CKopocTn HJMe11emt11 o6beMa n e1-111HKa T0Mu•1 B 1850 - 2010 IT. 

n ep110.n l!\JMe1-1e1mc o6beMa lib.Lia, D. V, CKopocTb 11JMe11cmrn o6beMa 

KM3 JlbJW, KM3/ron 

1850 - 1973 -0.1326 -0.00108 

1973 - 1983 -0.0 127 -0.00127 

1983- 1995 +0.0002 -r0.000013 

1995 - 2010 -0.01 97 -0.00 13 1 

Ta61111ua 3. 06beM ne1-1u11Ka ToMH'i s 0T11enbttb1e rot1.b1 

ron 06bCM JlbAa, KM3 

1850 0.20 

1973 0.0674 

1983 0.0547 

1995 0.0549 

2000* 0.0483 

20 10 0.0352 
-*-no OaWtblM pa0UOR0Kallll011HOll Cbe.MKll. 

TaK11M o6paJoM, no .nattHhlM cbeMKH 2009-20 10 rr. , Ja ncp11on. c 1973 no 

2010 rr. rrpmnornno rroHH)f(CHHC nosepxHOCTH nen.11HKa B cpen11eM 11a 20,4 M. 

np11 3TOM COKpaw.e1111e TOJ111\11Hhl Jlb.11.a B JICBOM Kape, B cpe,ll.JICM, IIpOHCXOl\HJlO 

6onee m rreHCHBHO. MaKCHMaJJbHoe c0Kpawem1e Ton w.u11b1 ne11,1111Ka 

npo11cxo.n11no Ha cro llJbJKe (6onee 50 M) KaK s rrpasoi1, TaK H s nesoi1 ero 4acT11. 

B cjrnpttOBOM 6acccih-1c B rrpasoM Kape (6mr)f(e K cTe11Ke ne11.1-111Kosoro u.11pKa) 

npo1nowno yseJI11'-leH11e TOJJW.J1Hbl JlC.11.HHKa Ha BCJll14HllY ,[\O 30 M. YBCJJH'-ICHHC 

TOJlIU;Hllbl ne.11.11HKa B 3TOH 4aCTl1 MO)!(HO 3aMeTHTI> 11 11a Kaprnx 113MeHeHHll 

nosepxaocrn 1973-1983 a 1973-1995 rr. Tor.11.a 3Ta BCJJttl.fHifa cocrnsmrn 

nopi1Ji;Ka l 5 M. 
06ll\M noTepll o6beMa JJhAa 3a nep110,D, c 1973 no 2010 r. cocTaBHJJa 

rrp116nu J11Teni,110 0,0322 KM3. C 1973 no 2009-2010 rr. o6bCM JJC,ll.HHKa T oMH'-1 

COKpaTl1J1Cll Ha 48 %. 
C KopocT11 yMe11i,u1e trHll o6'beMa JJb,D,a c 1850 no 20 I 0 rr. H3Me11lln 11cr, 

BeCbMa HC3Ha'iIITCJlbHO, B 1983-1 995 rr. 3a<l>HKCHposaHO HCKOTOpoc ysCJJ11'fCHHC 

o6beMa neiuutKa (p11c. 5). TaKHM o6paJOM, roBOpHTb o «3KCOOHCHU.11aJJbHOM» 

n oTen nerurn 3a nocnen:m1c 40 JJCT (no cpaBHCHH10 c nepHOD:OM 1850 - 1973 rr.) 

HC rrpHX0.11.HTCll. '.)roT BblBOD. IlO)J,TBep)!(,ll.aCTCH 11 1rn6mon:eHHllMH 3a 

coKpameHHeM o6beMa nen:mrKa <Dep1-1arrcl:>epHep B Am.rrax c 1844 r., 

KapT11pyeMoro c 1889 r. (pa60Tbl rrpOBO,ll.HJlHCb non pyKOBOD.CTBOM npo<t>cccopa 

Cc6acT1>.llHa ¢HHCTCpBanbJJ.Cpa, H agedorn, 2004). H eKOTopoc yeen11LieH11e 

CKOpOCTH n0Tep11 eew.ecTsa JlC.11.HJfKOM B llOCJTC,ll.HHC LJ:CCllTHJJCTHH CBll33HO, 

10 

cKopee scero, c yMeHbWem1eM ero nnmu a.u11 H, COOTBeTCTBeHHO, c 

YMeHbWeHHCM s i,rxoJia:nrnsaJOwer o 3cl:>cl:>eKTa. 

1.2. 0TCTyrram1e cppOHTa 5I3hJKa Jie,ll.HHKa 

H a6mo.uc1rnJJ 3a OTCTynaime cl:>poHTa ll3b!Ka nc.n1111Ka ToM11•1 n~O.IlllTCll 
c 1-1 a•1ana tta6mo.ue1111i1: 1969 r. B KaYecTsc onop11oi1 To•1K11 Hcnon1>3yeTcll 

6Jm )f(ai1wall K ll3blKY ;ic.ntt11Ka HO)!(Ka cyMMapHoro oca.nKoMcpa. PaccTOllm1e 

H3MepllCTCll pyneTKOH B CTOpo11y npasoro Kapa no aJHMYTY 270 rpa.uycoB. 

MaTepHaJJbl 3THX 11a6mo.ue11HH npe.uCTasnc11i,1 111-nKc B Ta6n . 4. 

T. ~c 
S· 

6 _ '>A-fa~:·· 
5 1f \ 

V, ffil>IC.M3 

. 11)4 

95 

00 

6'0 

72 

64 

$ 

4S 

40 

35,2 132 

4 +-----..--·-.---....-----...---..--- ....---_.,..., 24 
t940 1950 1900 '197(1 '1900 '()JO WlO 

?:OCI>! 

·-S.IWTH!m Ck0Jlb3Rl{ 8>l Cp?,.QH11~ TeMfll2PalYP 11ep10,na am~.\IMl (fllOH!::·&!fYCT) 

- - m1;.1el1Hb~1 TP'*A pt::itia - 00·1>ei.i 11eAHttKa, Tut:: . M~ 
67 .4 06'bCM neA!ll-!J(a a fOAbl Cb.CMOK, TblC. t;1l 

PHc. 5. H JMCHCHHC 1.:pc.u11di JJenrdl Ter.rncpaTypbl 110 CTaHLllHI KapanopeK H .1\HHaMHKa 

o6beMa ne.nmrna T 0M w1 (CaMofrrrona, 20 11 ). 

11 



T36Jlltll3 4. CoKp3meuue llJbllca np3Boro "3pa n e,rtm1 "a ToMtt'I 33 nepttO.ll 
ua6moi1enuii 

Ilcp11 o)l Yl3MCllCHHe C)'MMa vbMet·ICllHC Ja f!CCJlCL\OB3TCJlh 
3a nepttOL\, M H3MeHCHHJI, ro1.1, M 

M 

1969-1970 4,0 4,0 4,0 B.C.PCBl!KHH 

1970-1973 9,5 13 ,5 3,2 (( 

1973-1 974 4,6 18,1 4,6 P.M.MyxaMeToB 

1974-1 975 6,3 24,4 6,3 « 

1975-1 983 21,4 45,8 2,4 « 

1983-1 992 19,2 65,0 2,3 « 

1992-1995 5,5 70,5 1,8 « 

1995-2000 19,0 89,5 3,8 C.A. HMKHTHl-I 

2000-2009 47,5 136,0 5,2 O.B.Ocrnu11H 
npuMel/a11ue: G 2010 z. ft3b1K ;1eiJHUKQ ObiJ1 noKpb!m CHe20AI, 1103mOAIY U3MepUlllh e?o 

omcmynanue 1te yiJa.~oc1>. 

1.3. Kone6amur KJIBManP-recKHX xapaKTepttcTHK 

3a rrocne,n;Htte ,n;Bc ThICjp-Jtt neT 

1.3.1. KoJie6annH TepMn'leCKoro pe'lKnl\ta 

Ha OCHOBe .nan1poBaHHSI JJe)l,HHKOBblX OTJJO)KCHHH H BepxHeH rpaHHT.,\bl 

neca (46 panwoyrnepo.Il,HbIX .naTHposoK) Ha cesepHOM CKJJOHe Ccscpo-1lyJ:lc1<oro 

xpe6Ta, naMH (la.naxos "' np., 2008) non yqe1-10 H3MeHeHMe TeM neparyp Tennoro 

ncpwona 3a rrocnenmfe 6 ThJCSl'I JJeT (c 1-1aqana KJJHMaTH'leCKoro onTHMyMa 

ronoueHa). EcrecTse1rno, '-ITO n ony 'leH HhJe MaTepwanhT Tpe6yioT rrpoBepKH rro 

.npyr11M nenmrKOBbIM paJ:lmraM AnTasi . B n ep110.n 2007 - 2011 r r. ocHOBHoe 

pa,u11oyrnepo,u1-IOe naTHposaHHe MOpCHHbTX OTJJO)KCJIBH npOBO,llHJJOCb B paJ:lone 

ne.nHttKoBoro y3na J;enyxu, s .non11He MynbTbl H s sepxosi,six peKH Xai1ny1-1. 

H aw6onee MHoroL1HCJJeH1-1b1e MaTep11a.nr,1 nony'leHhl no p aJ:101-1y rop1-1oro y31ra 

beJJyxH (Ta6n. 5). CTo)l,p061-IOe OTIHCaHHe pa)l,J-!OyrnepO,!lHblX ,naTHpOBOK 

npHBO,!ll-ITCSI B «IlpHJJO)KeHHH» . 
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T36mma 5. P3nuoyrnepo11111.1e Jl3TnpoB"" • nonyqe1111ble 33 11ep1101J, 2007 - 2010 1-r. 

Ng MeC'10 KoopJJl1HaTb1 B A6comOTHaJ1 Bo3pacT, neT 
n.aT11pOBKl1 11 oT6opa CHCTeM.e BbJCOTa, M 14c A6coJ110T1ib1ii 
n.arn oT6ooa WGS-84 

Orrn1M) M roJJouc1-ia - Ha'laJto AKKeMCKOH cTa,J.1111 

COAH 6915 .[\OJll1lla 49 .80923 C.111., 2451 3525±70 3867r 80 
20.07.2007 p. AKKOJI 87 .822 18 B.Jj . 

COAR 6916 .[\OJJ111Ja 49 .80782 C.lll., 2459 3365±95 3672±225 
20.07.2007 p . AJ<KOJI 87 .8 l 972 B.J(. 

COAH 6919 ,l],OJJl1Ha 49.87696 C.lll., 21 l3 3600±85 3972±235 
27.08.2007 o. AKKeM 86.55145 B.IJ.. 

COAH 6923 ,l],omma 49.87816 C.lll., 2100 3835±45 4282± 195 
27.08.2007 D. AKKCM 86.55239 B.1.1. 

COAH 6925 ,l],omma 49.85900 C.IU., 2149 5595±85 6477± 150 
30.08.2007 o. l1eIJ.btreM 86.70833 B.}1. 

COAl-16926 ,Ll.on1111a 49.85900 c.w .. 2137 5545±85 6417i:l80 
30.08.2007 o. Hcn.1,1rcM 86.70891 B.11,. 

COAI-16927 ,l],OJJl11!a 49.85964 C.lll., 2137 5315±75 6132± 145 
30.08.2007 p. l1eIJ.hLrCM 86.79853 s .1.1. 

COAH 6930 ,[l,OJIHHa 49.86932 c.w., 1970 5395±75 62 12± 165 
30.08.2007 o. l1en,b1reM 86.72127 B.).l. 

COAH 7376 ,l],om111a 50.11270 C.LU., 4985±95 5983±275 
09.06.2008 o. Maawei1 87 .59245 B.IJ.. 

COAH 7377 !J,omma 50.11105 C.IU., 2158 4680±90 5588±210 
09.06.2008 o. Maawei1 87.59497 B.J:(. 

COAH 7378 )J,OJIHl!a 50.10939 c. w., 2173 4710±100 5658±300 
09.06.2008 p. Maawci1 87 .59599 B.L\. 

COAI-17383 }J,OJJHl!a 49.80765 C.IU., 2480 4270±1 10 5058±350 
17.06.2008 p. AKKOJI 87.82014 B.).l. 

COAH 7387 )],OJ!Hlia 49.86800 c.w. , 1986 46 10±80 5518±150 
29.08.2008 p. J.1cL\bll'CM 86. 721 16 B.Jl . 

COAH 7388 ,/],OJIHHa 49.86700 c.w., 1995 4800±80 5803± 165 
29.08.2008 o. J.1eJ.1b1reM 86.72239 B.J.I. 

COAl-1 7825 ,[J,om11rn 49.56'2 l,8" C.lll., 1700 4 160± 150 4875±475 
06.07 .2009 D. MVJJbTa 85.5]'05,5 " B.Jl. 

COAH 7826 )],OJ111H3 49.56'21,8" C.lll., 1700 3890±90 4525±325 
06.07 .2009 D. MVJJhTbl 85.51'05,5'' B . .[l. 

COAH-8221 ,/],OJTl1Ha 50° 55,8 ' c.w. , 1209 4095±85 4630±210 
10.08 .2010 o. Xaii,u;v 11 84° 47,4' B. ,11, . 

COAH-8222 )],OJIHH3 50° 55,8' C.lll. , 1209 4670± 105 53 25±325 
10.08 .2010 o. Xai1).lyH 84° 47,4' B.ll,. 
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Ha'!ano I1cTOPli'iecKoif CTamrn 

COAH 6920 )J,om1Ha 49.87496 C.Ill., 2109 
27.08.2007 P. Al<KCM 86.5516 1 B.JJ.. 

COAH6921 ,[l.om111a 49.87359 c.w., 2124 
28.08.2007 p. AKKCM 86.55122 B.)J.. 

COAH 6922 .D.om11ia 49 .88403 C.111., 2 134 
27.08.2007 p. AKKeM 86.55 150 B.)J.. 

.51APO HcTOP11'!eCKOtt cTaJJ.Hl1 

COAH 693 1 .D.on11Ha 49.86700 C.111., 1995 
~0.08.2007 p. J.1CJJ.blrCM 86.7 1994 B.tJ.. 

COAH-8225 ,Uon1111a 50° 25,2' c.111., 1752 
16.08.2010 o. XaHAYH 84° 38,6' B.A. 

COAH-8227 .D,0Jll11·ta 50° 23,6' C.111., 1782 
16.08.2010 p. Xai1.n.v~1 84° 39,8' B.JJ.. 

COAH-8228 )J,OJ111Ha 50° 23,6' c.w., 1782 
16.08.2010 p. Xaif,a.y11 84° 39,8' B.tJ.. 

KoHeu l1CT0011'!ecKoif crn.n.11J1 

COAH-7832 .D,om111a 50° 26, 171' C.111. 1742 
16.07.2009 np11TOKa 84° 35,260' B.tJ.. 

p. XaHAYH 

COAH-7833 ,[l.onmrn 50° 26, l 7 l' C. UI. 1742 
16.07.2009 np11TOKa 84° 35,260' B.tJ.. 

p. Xai1.n.v11 

COAH-8226 ,[l.OJl l11-!a 50° 23,6' c. 111 ., 1782 
16.08.2010 p. Xai1.n.v11 84° 39,8' B.tJ.. 

Manbrif Km1MaTw1ecK11H onn1MVM 

COAH 6918 .D.on11Ha 49.88435 C.111., 2114 
27.08.2007 p. AKKCM 86.5485 1 B.JJ.. 

COAH 738 1 ,[l.OJ111H3 50.07 188 c.111 ., 2260 
2 1.06.2008 p. AKTpy 87.77177 B.tJ.. 

00XOJ10tJ.llilHC 12 - 13 BCKOB 

COAH 7379 ,[l.on111-1a 50.07226 c. 111., 2218 
21.06.2008 p. AKTOY 87.77023 B.t(. 

COAL-17380 ,[l.om1Ha 50.07162 C.111., 2261 
21.06.2008 P. AKTPY 87.77219 B.tJ.. 

COAH 7382 ,[l.OJU1H3 50.07188 C.111., 2260 
21.06.2008 p. AKrpy 87.77177 B.tJ.. 

Crn.n.1'Lll A.KTPv 

COAH69 11 ,[l.0111111a 50.09372 c.111., 2157 
28.06.2007 p. Wasnbt 87.40088 B.tJ.. 
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2895±35 3102±125 

3 140±30 3442±65 

2970±45 3 187±140 

2490±75 2607± 190 

2250±65 2230±130 

2200±40 2230±110 

2280±65 2265±145 

1545±55 1591 ± 130 

1890±45 1947±95 

1770±45 1690±130 

1400±70 1352±125 

1000±50 983±35 

710±55 735±75 

700±50 743±55 

690±45 738±50 

460±40 547±60 

-
COAH 69 12 ,[l.omma 50.09385 c.w., 2155 480±35 575±38 
28.06.2007 o. llJaBJlbl 87.40082 B.A. 

COAH 69 13 .l(om11-1a 50.07023 c.w., 2199 435±35 557±25 
29.06.2007 o. llJaBJtbl 87.44854 B.tJ.. 

COAlT 69 14 .l(oJlHHa 50.07004 C.UI., 2200 535±40 592±35 
29.06.2007 O. llJaBJlbl 87.44879 B.A. 

COAH 6917 .D.on1111a 49.88357 C.UJ ., 2106 400±40 527±50 
26.08.2007 D. AKKCM 86.54863 B.)l. 

COAH 7384 .l(omma 49.89908 C.UI., 2225 530±50 598±20 
26.08.2008 D. AKKCM 86.53893 8.)1. 

COAH 7385 .l(omrna 49.89908 C.111., 2225 270±70 383±225 
26.08.2008 P. AKKCM 86.53893 B.)]. 

COAH 7387 ,Uomma 49.87 153 c.w., 1975 115±40 138±80 
29.08.2008 D. 11 CJtblleM 86.72465 B ) l. 

MaTcpl-taJlbT 71an1posoK 2007-20 11 rr. no)lTBCp)lHJJH spcMsi oc1-100 11 i,1x 
KJJHMaTJ.1•1ecKHX co6bn·1-1ti, npe.n.cTasne1-11-1b1x R (ranaxoR, f-Ta3apos, Xapna~rnsa , 

2005, ranaxoB, f-Ta3apoB, J1oB~KaJI, AraTOBa, 2008, ranaxoB, J10Bl..(Ka5!, Ha3apoB, 
2009, Ha3apos, Ararnsa, 2009). Cy,1v1 no .naTHpORKaM (npHBO)lHTCsi 
pa)lHOYTJJepo.n11oe BpeMsi), KJlHMaTH'ICCKHH OOTHMYM Ha6mo.uancll .uo, 
npm1-1epHO, 6 Tb!Cl!LI JlCT Ha3a)l ( 11a'!ano 11acryna111-1S1 JlC)lllHKOB H rn6en1-1 
.uepesr,es). MaKCHM)IM AKKeMcKow CTa)lHH (CTHop no anr,nuwcKow xpot1onornJ.1) 
MO)f(HO npHH.RTb oKono 4,5 TbJC. neT 11a1a)l. M aKCHM)IM nepsow cpa3b1 
McTOpWleCKOH cTa.n.1-11-1 - OKOJJO 3 ThIC. neT tta3a)l. MaKCHM)'111 ll)lpa 
McTOpH'lcCKOH cTa)lHH - OKono 2500 ncT 1133a)l. Ko11e1l McTopH4eCKOH CTa)lHH 
(TPeTh.R cjJ33a) - 1600-1700 neT HaJa.n.. Haqano cTa)lHH AKTPY (<DepHay no 
anbOHHCKOH xpOHOJJOnrn) 500-550 neT Ha3a)l. 

HaH6onee 111aq1nenbHOH KOppeKTHpOBKe no)lscprc.ll ncp1-10.n. Manoro 
KJJHMaTHt:fCCKoro onTHMyMa. Cornac110 Ha111J.1M npe)lmecrny101.uHM 
npe)lcrnsJ1e11J.1 .RM, MaJJhTH KJJttMaTw'leCKHH onTHMYM na6mo.n.anc.R a ncptto,!l 600 
- I 000 r . 11.3. MaTcpttaJibI ,!laTHposaHHll rn6enw 11cpe0i,es s nepHO)l M anor o 
KJIHMaTH'ICCKoro onTHMyMa n03som110T pa36HTb ero na ,!lRe q)a3hT. CornacHo 
)laTHpos1<aM (COAH-6033, COAH-6469 H COAH-69 18), nepsa.R qJaJa 
MaKCHM)'l\'la n0Tcnr1emrn 11a6mo.n.anacb npwMcp1rn 1500 neT 11a3a71. BTopajJ cpa3a 
11a6mo,!lanacb 01<ono 11 50 neT Ha3a)l (COAH-5635 , COAH -6037, COAH-6042, 
COAH-6456, COAH-6465 w COAH-738 1). Ecntt )"-ICCTb, qTQ 3TH .n.aTbl 
nonyqeH1>1 no BpeMeHH r116en11 ,llepcsbcs, TO Ha<1ano nocne)lyromHx 3a 
TIOTCOJICHHCM noxono.n.aHHH, OTBC'l3lOlUHX 33 HX rH6enb, HC06XO)lHMO C,llBHHYTh 
Ha 200 neT ( I 00 ncT - BpeM.R peaRUHH ne.n.HHKOB, H I 00 JICT - speM.R 11acTynattHS1, 
Heo6xo.n.HMOe, 'IT06bl JI3blKY ne,llHHKa npoHTH paccTO.RHHC .uo ,llepcsbcs). TaRwM 
o6pa30M ' nepBblH M3KCHM)IM Ha6mo.n.ancll 1 700 neT H33a)l, BTOpOH - OKOJJO 1400 
JICT Ha3a)J.. noxOJIO):laHHC MCiKJJ.Y HHMH npo.n.om1<anocb 300 neT. Cy.UH no 
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npo,!1.0mKJffeJJbHOCTH noxoJJO,!l.aHH.ll, ero aMnJJ11Ty.D.a ,!l.Omt<Ha COCTaBJJ.l!Tb 

npHMepHo 0 ,3°C (cMoTpw pwc. 34 B (fanaxos, H33apoa, Xapi iaMoBa, 2005)). 

YBCJJH"IHM B COOTBCTCTBYTOlUHX TOl.fKaX pa:ill HIJY TeM n cpaTyp Ha 0 ,3°C. 

BpeM.ll noxOJJO,!l.al!H.ll 12-13 BCKOB MO)f(llO OIJCllHTb npHMC)JHO B 900 JJCT 

ll33a,!I. (700+ 200). TaK)f(C )lJl.ll OIJCllKH H3MCllCHH.ll TCMneparyp BOCnOJJb3YCMCH 

pHC. 34. nocJJe KOppCKTil)JOBKH KOJJe6allHH H3MellellHH TCMl!Cparyp TCCTJlOfO 

nep1-10.na 6y.D.yT HCCKOJJbl(O OTJlHLlaTbCil OT npHBO.IlHMblX pa1·1ee (rn6n. 6). 
)lnn npOBCpKH nOJJY'ICHHOH HaMH KpHBOH OTKJJOJICHH.ll TCMnepaTyp 

Tennoro ncpHO)l.a a ne)lHHKOBOH 30He Anrnn cpaBllHM OTr<oppeKTwpoeaHHbrc 

311a'!eHHH c .aam1b1MH B.B.KnwMeHKo (2009) no CcacpHoMy nonywapu10 

(rn6m11Ja 7 , puc. 6). 

Ta6JIHU3 6. 0TK.'IOHelllUI Te~mepaTyp TellJIOfO 11epno11a 33 TIOCJJeJ.mne JlBe Th!CH'-llt 

JICT u ; 1e).IH HKouou JOHC AJITaH 11 u CeucpHOM n o11ymap1111 

0TK11011e11Hn TCMm:paTyp Te1u1oro nep11011a, °C 

ro)J.hl 1rnwdi 3pbl 
r aJJaXOB, Ha:iapos, 0TKOppeKTHpOB31 lltbJe TV11tMCHKO, 2009 
JlosuKait, AraToaa, 

2008 

0 0,7 0,7 0,1 

100 0,5 0,5 -0,2 

200 0,22 0,22 0,0 

300 0,0 0,3 -0, I 

400 -0, I -0,1 -0,2 

500 0,0 0,0 -0,5 

600 0, 16 0,16 -0,3 

700 0,4 0,7 0,1 

800 0,77 0,5 -0,05 

900 0,89 0,3 -0,2 

1000 0,4 0,4 0,2 

1100 0,0 0,3 -0,6 

1200 0,0 0,0 -0,2 

1300 0,02 0,02 -0,5 

1400 0,4 0,4 0, 1 

1500 0,1 I 0,1 I -0.3 
1600 -0, 14 -0, 14 -0,55 
1700 -0,19 -0.19 -0,65 
1800 -0, 10 -0,10 -0,5 

1900 -0,12 -0,12 -0,3 
2000 0,0 0 ,0 
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0.8 

2000 

) 

-0.8 

- CesepHoe nonywap~e 

Pwc. 6. 0TKJJOHC11He TeMnepaTyp Tennoro n e pHO)J.3 3a l"IOCJIC[\HHe 2000 JICT B (]Jlbl"IHHCKOH 

30HC AnraJJ H B Ccscp1-t0M l10J1ywap11w 

KaK BHJlHM, CB.ll:Jh nonyq11nacb }lOCTaTO'lHO O,!l.HOJl!a'-lllaH, '-!TO roaopwT o 

,[\OCTOBCpHOCTH llOJlYl.fCHHblX !laMH OTKJJOllCllHH. 

1.3.2. KonetiattnH ysnaJKHeum1 

flpe,n:aapHTCJlbHb!C pC3YJlbTaTbl 113MC11emu1 )'BJJ3'KllCllHH no }lallHblM 

CCll;HMCl-ITa(jl1H B MC)f(MOpClll l bJX llO! lH)!(ClmHX H CCllCBOH ilKTl1BHOCTl1 B ll.OJlHl!e 

AKTpy ony6m1Kosa11M ( fanaxos, H33apos, XapnaMoaa. 1005). EcTecTBenno, 'ITO 

no llC,!l.Hl1KOBb!M 0Tfl0)!(CIJl1HM M[,I MO)f(CM onpe,n:enHTb Jllilllb BpCMCHHbIC paMKtI 

H3MCHCllHH ysnamHeHHH. qHCllCHHblC xapaKTepHCTHKH, CKOpee BCero, HOJ!Yl.fHTb 

B ,ll3Hl!OM cny4ac llCB03M0)1(110. 

,ll,nJ1 OIJCHKH KOne6aHHi1 yBna)f(HCHHH Ha 1orc 3ana.u11oi1 CH6HpH MO)f(HO 

11cnonr,3osaTb MaTepHaJJbl MllOfOJJCTIIHX naneOJJHMllOJ!Ofl14CCKHX HCCJlC.!J.OBa1rni1 

no 03cpy l.J.a11br COTPY.IlHHKOB na6opaTop11H reonornH 11 m1J1eOKllHMaTonorn11 

Kai111030H 11HCT HTYTa reononiH CO PAH (pHc. 7). C noMOW,bIO HMHTa1JM011Horo 

MO/I.CII Hposa1111H COCTaBJIHTOll~HX BO.D.HOro 6ana1-1ca, no H3MeHeHH.llM y pOBHH 

03epa lfaHbl H J13MCHCHl1$1M TepMHLICCKOro pc)KHMa Tennoro ncpMO,lla B 

JlC.D.HHKOBOH 3011C AnraH, paCCMOT)JCHb! Konc6amui yana)KJICHHH Ha 10re 

3ana.n.ttofr C11611p11 c maroM 100 ncT (fanaxoB, 2012). 
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PHc. 7. Kor 1c6a1JH)l ypOBWI 3CpK3.1Ia 03cp a 4 a ttbl (3bJKHll 11 np., 2009). 

2000 

IIon&JTaeMc.SJ ou.emnb B03MO)f(HOCTb 11cnonh30Bamrn nonyYellltbIX 

KOne6aH11i1 ynna)l(IICHHJI np11Memnem:.HO K neJJ.Hl1KOBOH 30llC A.rrrnJI. B 2009 r. 
s sepxosM1x peK« Xai1.ny11 HaMH 6brno npoi1,neHo JJ;Ba ne6onbw11x wyp~ia 1l,fl.SJ 

01.1eHK11 apeMe1111 cpopM11p osamui: pblXIlblX OTJJO)!(e1111i1. TOYHM np11B.SJ3Ka 

w ypcpos 11 on11caH11e oT06paHHbIX o6pa3u,oa Ha pa,n11oyrnepo.n,Hoe JJ,arnpoaaH11e 

rrp.HBOJJ.MTCll a <<Ilp11no)l(eHHH». H 11)l(e np11seJJ,eHo on11caH11c acpxacro pa3pe3a 

(CM) : 
0- 3,5 MOXOBJm a; 

0-3,5 Topcj> 6ypblH c ceposaTblM OTTCIJKOM IUIOHi blH Ja C'ICT BKJJIO'ICHHll 

KOpHCH OCOK; npHCyrCTBYIOT M11HepanbHbIC '!aCTHl~bl 11J111CTOro 11 TOllKOHCC'l aHOro 

cocrasa; 

3,5-5 TOpcjJ 6onee CBCTJlblH cepouaTo-6ypblH c 60JlblliHM BKJJIO'ICHHCM 

MHHepanbHbIX '13CTHU 11JIHCTOro 11 TOHKOCTCC'laHoro COCTaaa ; 

5-8 Top¢ Gonce cscrnblli 11 n noTHbIH cepo-6ypblH c BI<JHO'ICH11CM 

M1111epant..l lblX <JaCTHU 11n 11croro H TOHKOCTCC'laHoro COCTasa; 

8- 18 oprauO-MHHepanbH3ll Macca; Ml1HCpaJibHall '13CTb 11pe.ucTaBJICHa 

11Jll1CTbl MH oca,AKaMH; o p raHl1K3 B BHJ:(C Cl1Jlbll0-pa3110:>Kl1BW11XC)l LJ3CTCH 

-rpaBllllHCTbIX paCTCHHtt; B eepxHCH 4aCTl1 TOHKl1C 11enpO'lllbIC rpaBHffll bJe 

npOCJIOHKH; 

l 8- 31 HJ111CTbIC OTJIO:>KCHl1ll c BKJ!IO'ICHHCM opraHHK11 ; 

31 - 36 Cl130BaTblC rICC'JaHo-rpaBl1HHblC OTJlO:>KCHW!; 

36-44 11JI11CTO-TOHKOn ec'!aHLJC OTJIO>Kelll1.ll c BKJllO'ICHHCM opraH11KH B 

BH.LIC xopowo coxpaHl1Bllil1XC)l JIHCTbCB OCOK; 

44-45,5 opratt11 '1CCKIDI npocnoi1Ka 6yporo usern; xopow o pa3n11'!aiOTCJ1 

Jll1CTbll OCOK; 

45,5- 53 Cl130BaTo-cepbie 11J111CTblC OTJIQ)!(CllW! c pC.UKHM11 BKJUO'ICHJ1JIMJ1 

TOHKJ1X nCC'111HOK; peAKH.C KOpH11 pacTCH11H; 

53- 57 11Jll1CTO-TOHKOnec<JaHbl C 0Ca[~KJ1; 

57- 59 n ec'la110-rpaa11i1Hb1e ocanK11 ; 

> 59 JlCCOK C BKJIJO'ICHIDIMl1 faJTbKJ1. 

113 pa:ipeJa oro6paHbI }:(Ba o6pa3ua op1 aH11KH Ha pa.u11oyrnepar l11b1e 

11aT11posK11. H11:>K1111ii o6pa3eu H3 npocn on TopcjJa c rny6H11b1 44-45 cM 11MeeT 

18 

003pacT 270±45 ncT. BepxHHM 06pa3e1r c rny61·1H1>1 13- 18 cM 1-IMCCT so3pacT 

125±45 JICT ( p azJ.Hoyrnepo,!lHbI M so3pacT). 

Onuca11He 11 ulK11ero pa3pe3a B paifo11e 6a3onoro narepll (cM): 
0-4 c11 a6opa:rno:>KHBWHHCJ1 TOp<jJ cserno- 6yporo usern c o J11a'11Henb11bJM 

KOill I 'IeCTBOM KOp11eii ; llJIOTllO CKpennem ibIH .nepHOBHIIOH OCOK II 1JlaKOB; 

4-13 TCMI I0-6ypbIH , JlO TCMHO-CCp oro, TOpcj}. npH yBJTIDKHCH HH TCM HCCT. 

0611m1c KOpttcii TpaBllll i lCTbIX p aCTCIIHM H Bet u l a rotundifolia. q CTKO BHJlllbJ 

OCTaTKJ.J pacTem1ii ; 

13-48 6yp biii, .!10 caMoro KOHUa npOHH3aH KOpHllMH pacTc0 Iii TOP(IJ. 

Eoncc 1u 10THb1ii 11 nnacnI'IHbIH , •1eM npeJlbI.Il)'lUHH. np11 ys11ID1me 1111Y1 TeM11ccT. 

n 110TIIOCTb y seJJ H'lfJBaCTCll K rnny. CTcn eHb pa3JTO:>KClll1ll opram1•1CCKfl X OCTaTKOB 

11a Bt:CM IIpOTlllKCHHH HH3 Klli! 11 K HHJY HC YBCJlH4HBaCTcl! ; 

48- 52 CllCTJJO-cepall, c 6yposaTbl M OTTeIIKOM, opraIIOMHllepaJlbllal! Macca. 

Mf11-1eptUibHas1 'IaCTb na11eso- ceporo 1.1seTa npCJICTaBJICHa 03epHb1M1-1 1rnaMH. 

Opra1rn'ICCKaJ1 4aCTb 11pc11crn BJJCHa KaK cospCMCIHi blMH :>KHBb1M11 KOp HllMH, TaK H 

cna6opa:1JJOlKHBWHMCll TopcjioM. ,l],ocrnTo'l'ITO xop o m o BH!IITbI 00110K11a p acTenmi; 

52- 55 npOCJIOHKa TOP(IJa 6yporo I~BCTa CpCJJ.MCH CTe11e H11 pa3JIO:>KeH Hll ; 

55- 78 cepoBaTO- CH3bIH, npeHMY!llCCTBClllIO MHIICpa.JILllLIM ropM:JOIJT. 

O ;:vrnKo 11a 1weM npoTlllKCHHH npucyrcrny10T opra1rn'ICCKHC ocTaTKH. 

Mm1epan1..1rnll 'IaCTb npc.ucTasncHa HJJHCTbTMH 1.faCTHUaMJ.J c BKJJIO'ICIIHCM nccKa H 

rpaBHll cna6oi1 CTCflCllH OKaTam!OCTH. H a rny61me 61 11 7 1 llCTpC'laIOTCll 

npoc110HKH c 6aJJbUHIM KOJIH'ICCTBOM opra1rnKH. B npc11c, 1ax cro 11a rn y 61rne 71 -
73 CM CJTOH TOp<jJa co 3lla1.fHTCJlbHbTM BKillO'IeIIHCM ~rnnepaJTbllblX 1.faCTJH{ B BH,!le 

JJCCKa H rpaBHll . Ha OT.UCJibHbIX cjJparMe HTax M irncp<UibHbIX 'IaCT 11U 6oJibWe, 'leM 

opraIIHKH; 

78-83 6ypblH opraHorcHHbIH ropH30HT co 3 H3'11ffCJJbHbJM BKJllO'ICHIICM 

MHHepaJJLllblX 'laCTHU. CTCCTCI!b pa3!10:>KCllHR cpC)lIIRll ; 

83-95 opraHO- MlrnCpanbHall Macca, HCOJlHOpO)lHall no LlBCTy, OT flaJ1CBO­

Cl130fO 110 6yporo. MH11epaJJb 1IYIO 'JaCTb npc)lCTaBJJRIOT 11ec'rn110-rpaBHi1110-

nu1e'!11HKOB1,1e OTJJOlKeIIHR 6e3 'ICTKO Bb1pa:>Ke1moii '!OHCTOCTH. Oprmrn<JeCKHe 

OCTaTKH xopOlllCH coxpaHHOCTH B BH,!lC JlHCTbCB OCOKH 

95- 108 oprn110- MHHepanh11an nnacTH'IH aR Macca c 6om,mci1 none» 

y'laCTHlt opra IIHKH CpCJUICH CTCI ICHH coxpanHOCTH. M1111epaJlhlfa» 4aCTb 

npe,ll,CT<l BJIClla HJ111CTbIMH '!ClCTHUaMH c BI<JllO'ICllHRMH TOHKOro necKa. 

B cTpC'IaIOTCR YaCTH .np enec11b1x pacTe1111i1 (cjiparM CHTbl CTRon oa); 

> I 08 Kpyt111ora.i1e'11IHKOBb1e orno:>Ke11HJ1 cna6oi1 OKaTa1111ocT11. 

B TOpcjl>IHbIX OTJ!OlKCHHllX OT06paHhl 1.fCTbl pC o6pa:Jl{a Ha 

pa.uHoyrncpo1111oe µ_aTHposa11He. HHlKIIHH o6pa3CU c nry6m11..1 105- 108 CM 11MeeT 

BO:ipacT 1890±45 J!CT. 06pa3CI~ c r.ny6mu,1 78- 83 CM l.fMCCT no ·ipaCT 1545±55 JieT. 

06pa3cu c rny6HttbJ 52-55 CM 11MeeT B03pacT I 040±45 neT. Bepxtt1ill o6pa3eu c 

rny6HIIbl 44-45 CM HMCCT B03paCT 785±95 JICT (pa,!lHOYTJTCpO)lHbJH so:.ipacT). 

.[(n.ll OUCHKH CHHXpOHHOCTH Kone6aHHH yBnalKHCHHJI B CTenHOH '1acn1 
mra 3ana.nHoi1 CH6HpH H B ne.n1111K0Bow 30He AnTall Mhl nonbnanHch 
CKOppcmtpOB3Th MaTcp11aJlbl no 03cpy l.JaHbl H Hanrn 3KCnepHMeHTaJlbHhlC 

Ha6mo,ncH~rn a scpxoRhllX peK,H XawJJ;yH (puc. 8). KaK BHJIHM, ¢iopMHpoBaHHe 
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TOpcpstHblX npocnoe1< (1<p0Me 1-11-01<Hei1, r.ue OT n tta ruypcf>a no srnpoi-i npocnoiiKH 

cHH3Y tta6mo,ua1-0TCS1 He o3epHbl H nwn11T, a 1<py11tto3epttwcTbJH 11ecoK co cna_6o 

OKaTaHllblMH H He OKaTaHHblMH sanyi11-n11<aMH 11 1ue611eM, n p11 11ecemtblM p cKOH B 

pe3ynbTaTC ,ucrpanauHH 11aXOllSllllHXCSI B BCpXOBhSIX ne.UllHKOB) .llOBOflbHO 

xopowo COOTBCTCTBYCT n ep1rn11aM nOBbtWe1111oro yrrna)l<HCHHSI (TellllCllUHSI no 

03cpy 4a11b1 6onbrue 11ynsi) . 

-500 

3 

2.5 -
2 •• 

-1 .5 

-+-- oaepo '-laHbl 

••• 
....... 

................. 

BpeMA, fOAbl 

• HllllKHllll:i WypcjJ A. aepxHi-il:i wypcjJ 

Pttc. 8. TcHJJ.CHllHll HJMeue111u1 ya11IDKHCHHll 10ra 3anan11oil C11611p11 (11JMe11e11wc ypoa11~ 
3ep1<aJ1a 03cpa 4a111>1 no cpaene11mo c npCJJ.hJJJYLUHM 11cp11o)loM). RpeMll ~1opm1poaa111111 
TopcjlllllblX npoc11oeK s HHlKHCM L11 ypcl1e (.no1111 11 a p. Xai1.u.y11). BpeMll q1opM11ponmmll 
Topcl>llHhlX npocrroeK a aepx11eM wypclie (.!\OJ11rna P- Xailirytt). 
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r JIABA 2. HMHT ALJ.IIOHHMI MO)J,EJJh PAC11ET A fiAJIAHCA 

JIE;Ll,HI1KA TOMl1Y H IlPOrH03 Ero COCTO.HHIDJ IIPII 

rJIOfiAJlhHOM IIOTETIJJEHMII. 

2 .1. Anrop11TM 11M11rnu,110HHOM MOD,em:1 

TionHoe ypaBHCHHC ncnosoro 6anauca mo6oro ne1111111<a 3am1J rnaeTCS1 

CJJC.UYIOlllHM o6pa30M (COBMCCT!lb!C HCCJICllOBaHHSI .. ., 1973): 

X 5 ±D± E±U-Ai+s ± Fi+f =M , (I) 

r,((e X,, - Tscp;.u:.1c ocan1<11, D - 6ana11c MCTC11csoro c11era , E - pa111111\a 

KOHJJ.C11camm-11cnapc1111.11, U - 6anaHc JiaBHH11oro c 11era, A;+s - a611.11 1(11.11 c11era 11 

nb,na Ha ncn11111<c, F;-if - MaCCbl nosTop110 :iaMCp3weif BO,((hl B TOJJlllC cpttp 1rn 11 

HaJTOlKemmro llhlla s ne)J..llHOH 30HC, M - H3MCHCHHC MaccbJ JJbL1a. 

)J,IDI pae<-1CTOB scn1141rn ypaB1-1e1111.11 ne.noaoro 6ana11ca 1reo6xo.u11Mo 31IaTb 

KOJIH'-leCTBO TBep.UblX ocan;KOB, Bhm an,al-OlllHX B pa3JIJ1liHhJX BblCOTllbl X 3011aX 

r opHone.u11111<oaoro 6acccih1a, rrpoueccb1 i-pauccf>opMaI . .\1111 3THX TBCp.UhJX 

ocan,KOB, KOJIH4eCTBO CTaSIBUlero CHera, cjmpHa H Jib.Ua, JICTllHC ocanK11, 3ai-paThT 

snan1 11a Jih.Uoo6pa3osaHnc. 

)J.m1 oue111<11 cocTasn.111olllHX nen.osoro 6anai-rca, JJCAllHK T0Mw1 c 

OKpylKarom;ttMH CKJJOHaMH 6hrn pa36HT CCTKOH co cropo11oi1 KBaJtparn 250 M 

(p11c. 9 - I 0). 

7 5 5 5 4 4 4 4 5 5 4 . 
6 6 5 5 4 4 4 4 5 5 4 

6 6 6 7 5 5 5 5 4 3 3 

. 7 6 6 5 5 4 4 4 3 2 

. 6 6 5 5 5 4 4 4 3 3 

. 7 5 5 4 5 4 4 4 3 3 . 

. 8 6 5 5 5 4 4 4 4 3 

. 7 6 5 5 5 5 4 5 5 

. 7 6 6 5 6 6 6 6 . 
P11c. 9. Ma-rp1111a a6comoT111>1x BblCOT noaepxnorTH pai1011a JICJlMHKa ToM11•1 ( 1970 I'.). 
YcJ1ou11b1e 06oJ11a<.JeMHll: 2- 1,8-2,0; 3 - 2,0-2,2; 4 - 2,2-2,4; 5 - 2,4-2,6; 6 - 2,6-2,8; 7 -
2,8-3,0; 8 - 3.0-3,2 KM. 
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. 4 4 . . . . . . . . 
4 4 4 . . . . . . . . 
. 5 . . 4 . . . . . . . 

. . . 3 . . . . . . 
. 4 5 5 5 5 . . . . . 
. 6 6 6 6 6 4 . . . 

. 6 6 5 6 7 5 . . . 

. 3 6 6 6 7 7 4 . . . 
. . 4 6 4 3 . . . . . 

P11c. 10. M alp11ua 11onolKe1mll JleAHHKa ToM11'l (N2 66) 11 .u»yx 1 1cJ~H11 Kos ccscpHee ero 
(N£ N£ 67-68 B COOTBCTCTBl111 c «KaTaJJOfOM J1Ci:IHl1KOB», 1978) 11 11X TOJllll,1111 (1970 r .). 
Ycnos1-1b1e 0603ua•1e1111S1: 3-oT 10 i:10 20, 4-oT 20 i:10 30, 5-oT 30 ;:io 40, 6-oT 40 i:10 50, 7-

oT 501:(0 60 M. 
n pu,11e'1a11ue: mon u1uua 11ed11uKa TOMU'l ua 2000 2. 63Hma no paouon0Ka11uo11u1>w 

113Mepeml51.M (HuKUnlU// u op .. 2001). flouu:J1Ce11ue ll06epXHOCm /.I JleOHllKG ToMl/.'l 30 

nepuoo c 1970 no 2000 z. onpede.ne110 no mono2pacjJu'lecK11.M Cbe.11Ka-w 11eo11uKa (I'GJ1axon, 

Myxru1e11106, 1999). Tonu1w1b1 11eo11uK06 N!!M! 67-68 onpeoe.ne11b1 6 3aeuciwoc m11 om ux 

flllOl/lGOU (HUKlllllUH II Op., 2001) . 

PaccMo-rp11M anrop11TM pacYeTa OT)lenhHhJX cocTasmi1oll.(HX nen.osoro 

6anauca. 
TBepn.Me oca/l KH. Paccl.JITTh1Ba10Tc» .U!lll BblJ].ene1111h1 x 11e ncn.1111KOBh1x 

TO'lCK KaK cyMMa TBepll.hlX ocap;KOB 3a 3HMHHM ncp11on. Ha onopno« 
MeTeocrnm.1,1111 c Y'fCTOM BhlCOTHhlX rpam:1.eHToB cHero3anacos (p11c. I 1- 14). 

100 
ai 
0 

80 i ~ 

I ~ " 60 

1 

i: o 
Q) 0 
J: ~ 40 u-
~ ~ 

20 Q) 
s 
~ 0 e-

150 

y = 0.1977x - 6.6076 
R2 = 0.9306 

200 250 300 350 400 450 

MaKC'1Ma!lbHble CHeroJanaCb l Ha CTaHl.1'111 My!lbTa-1 , MM 

500 

P11c. I I . 3as11c11MOCTb rpau11e11rn cueroJanacos OT cyMMbJ J11MJ111x. ocauKOB 11a ouopuoii. 
MeTeocrnmi.1111 (MynhTa I , H= l 750 M) ua BbICOTe 1400- 1600 M 
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Ha•1ano :rnMHero nepwo)la pacc•rnThJBaeTCll OT HaLiaJla l!Jlpa 3MMhl 

(Holl6pb) no ycTOH4HBoro nepexotta Te1v1nepaTyphr B03Jlyxa 4epe3 0°C. 
Ai-ianon1•1HhtM o6pa30M pacc4MTbJBaeTcll OKOll'laHHC 3HMbl, 1-10 ycTOH'lHBbtH 

nepeXOJl Tc1v1ncparypb1 B03Jlyxa 4ep e3 0°C onpe)leJllleTCll OT Konua llJlpa 311Mbl 

(~iapT). 

140 
ai 

120 8 
"' c: 100 
~ :; 
l:o 80 
Q) 0 
J: ~ 

60 ~ "i 
J::; 

40 Q) 
s 
c:[ 

"' 20 e-
0 r· 

150 

y = 0.1901x + 17.865 
R2 = 0.8576 

• ~ . 
200 250 300 350 400 450 

MaKCl1Ma!lbHble CHero3anacbl Ha CTaHl.11111 MyilbTa-1 , MM 

• 

500 

P11c. 12. 3aRHCMMOCTh rpai:111c1-1Ta c1-1cro3anacos OT cyMMt..1 311M m1x oca,uKOB ria orropnoii 
MCTCOCTafll.11111 (MyJlbTa I , f-l= J 750 M) Ha BbTCOTC 1800-2000 M 

80 
ai 
0 u 
"' 60 c: 
~ :; 
l:o 
Q) 0 40 J: ~ 
u -.... :; 
J::; 
Q) 20 • s 
c:[ 

"' e-
0 
150 200 250 

y = 0.1366x+ 7.036 
R2 = 0.872 

300 .350 400 450 

MaKCl1Ma!lbHble CHeroJanaCbl Ha CTaHl.1'1'1 Myl1bTa-1, MM 

500 

P11c. 13. 3as11c11MOCTh rpa,1111c11Ta cHcro3anacoB OT cyMMbl J11M1111x ocaJIKOR na onop11oii 
MCTCOCTa11u1111 (MyJlbTa I , H= 1750 M) Ila RbTCOTC 2200-2400 M 
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.; 320 

8 
"' c: 
:ii::;; 300 
eo 
"'0 l: ~ 
L) -
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"' " c:( 

"' 260 ~ 

150 200 250 300 

y = -0.1612x + 341.84 
R2 = 0.8904 

350 400 450 

MaKCMManbHb1e CHero3anacbl Ha CTaHLI"'"' Mynb Ta-1 , MM 

500 

P11c. 14. 3asHCHMOCTb rpan11e11Ta c 11er m anacos or cyMMhl 3HMHHX oca.uKoB Ha 0 11op11oi1 

MCTCOCTallU~rn (MyJT bTa 1, H= 1750 M) IHI Rhl COTC 2400-2500 M 

Bb1me 2500 M rpa.n:11cHT cHcroJanacoR npmrnMaJTC.!I TaKHM )f(C, KaK 11 s 

BblCOTIIOH 30He 2400-2500 M. 

To4HO TaKHM )f(C o6pa30M pacc4HTbJBa10Tc11 cyMMbI rnep.ab1x ocanKos .u1111 

JJC.IJ;HHKOBblX TO'feK, 110 TeMnepaTypa 803,Uyxa YMCHb WaeTCSI Ha RCJJl1411HY 

JTe,lllll1KOBOro CKa4Ka, 3aBl1C.Sl ll(CfO OT rmorua.u11 JIC.Illll1K3 (p11c. I 5). 

(2) 

8 8 8 7 7 7 7 7 7 8 7 . 
8 8 8 8 7 7 7 7 8 7 7 . 
8 8 8 8 8 8 8 7 7 6 6 . 
. 8 8 8 8 8 7 7 7 6 5 . 
. 8 8 8 8 8 7 7 7 6 6 . 
. 8 8 8 7 8 7 7 7 7 6 . 

8 8 8 8 8 8 7 7 7 6 . 
8 8 8 8 8 8 7 8 7 . . 

. 8 8 8 8 8 8 8 8 . . . 
PHc. 15. ct>o11osb1e c 11er03anacb1 B 6accei1ue pcKH ToM11 •1K11 s 3HMHHM nepHo,U 1972-73 IT . 

Yc!IOBHblC 060311a'-1CIIHR'. 5 - OT 50 .!10 75, 6 - OT 75 .uo l 00, 7 - OT l 00 .!10 150, 8 - OT 150 
.uo 250 r / cM2 

Jlasmrnhltt " MeTe.rieshlH nepc11oc. TpauccpopMaUH.!I Bhtnasumx 

n1ep}l.blX oca,llKOB ( cjJOHOBbl C CHermanac.1>1) npo11CXO.UHT BCJTC.[ICTBl1C Jl3Bl1HHOro 

n c p cHoca CHera BHH3 no CKJIOHaM 11 serposoro B03}1.CHCTBl1.SI Ha BblllOJIO)f(eHHblX 

CKJTOH3X. )locTaTO'IHO n o.o.po61-10 anrop11TM paC4CTa TpaHccpopMal(HH o n11caH B 
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MOHOrpacjJ1111 <<l1M11TaL(J10HHOC MOLleJH1pOBam1e KaK MeTO,ll r m 11.1.11onor w1eCKl1 X 

p eKOHCTPY KU.HH ropHoro onelleHCHH.SI» (ranaxos, 200 I). l.Vrn Ol(CHKll nas11 1111o ro 

n epcp acnpe.n:enerm.!I c rrc ra 11c noJTbJosaHb1 p eKOMC11Llau.1111 B . r.Xo.n:aKosa ( J 978). 
vl3Mep e HJ151 s nas11 1111b1x JlOTKax n0Ka.Jan11, 'fTO n cp c1-10c c 11era na~11a~rn He 
1-ia6n1011aeTC.S1 , ccn11 c 11ero 3anacb1 s nas11 11oc6opax MCHee 250 MM. B JJaBH llllOM 

JIOTKe np11 CXO[(C JlaBHJI n epe110Cl1TCH HC BCCb CHCr, LJaCTb cro (250 MM) 

ocTaerrn. TaKHM 06pa10M, ecm1 s TOLIKC cj>o 110Bb1e c11er03an ach1 MCucc 250 MM -

nas111111oro n cpc110ca 11c n po11cx ollHT. E cnw yKn011b1 s TO'-IKe 6onec 30 r paLiy cos 

11 cpo11osb1e c 11ero3an acb1 6onec 250 MM, npo11cxOLIHT ncpepacnpc.ucne1!11e cuera 

nas1111aMH no n11 111111 11a116onbwer o yKJT01-1a . E cm1 a 1111)f(eJlC)1<amei1 TO 'fKC 

B.btnOJTWllOTC.SI YCJTOBl1H nas1111006pa3osa1111ir, TO npol(ecc rrcpCHOCa CHera 

nas11HaM11 npo,llOJT)f(aCTC.SI .uo Tex nop, n oKa y KJIOH ro<1K11, Kylla n ep e 11oc11r c 51 

cuer , 11e crauer Me11cc 30 rpaD.ycos. flpocM01-p TO<JeK n a B03MO'lKHOCTb 

ncpcpacrrpeLJ.eJTe1111 .S1 c 11cra nas1111aM11 npo11JROfll1TC.!I no sccii rrno1u.a1111 MarpMilhl 

(p11c . 16). 

. . . 3 . . . 2 2 2 2 . 

. . . 2 3 . . . 2 2 2 

. 3 . 2 2 . 2 2 . . 

. 2 . . . . . 

. . . . . . 
3 2 . . . . 3 
. 2 2 . 4 . . . . 2 

. 2 3 4 5 2 2 2 2 . . 

. . . . 3 3 . . . 
P11c. 16. Hanpasnc11 11c 11cpc 11oca c 11cra 11aBtt11aM H 11 MeTeJUIMH B 6accci11-1c pcK11 TOMl1YKI! 

B 311M1111i1 11ep110,U 1972-73 rr. YcJt0B11b1e 060111a•1e111ui: 2 - n a1rnt11-1L1i1 c 11oc , 3 _ 
n aBl1Hllal! aKKyMymll(l1ll , 4 - MCTCRCBblH CHOC, 5 - MC'l'CRCBall aKKYMYRlllll1SI . 

CLJ11TaeTc.S1, 4TO c 11er MCTC.JUlM11 n cpc11oc1ncJ1 c n nocK11x npocTpa11CTB KaK 

Jle.llHHKOB, TaK 11 BOl l,Opa3,llCJIOB, 11Me fOlll,11X ll,Jl l11-1Y pa3ro1-1a B03LJ.yxa 11e MCllCC 

0,5 KM, BHH3 n o neD,llHKY (KOTJTJIKOB, 1973). C 1-1cr MO)f(eT n ep cOTKJT3ll,hJBaTbC.!I 

m160 Ha JJCAHHKC, n1160 Bh11-1oc11ThC.!I 1a cro npe.uen.1>1. H a6mo.ucm1J1 Ha 

a;naiicK11x neLim1Kax noKaJam1, <1To c Her 11a4111-rneT n epcHOC11T.&C.fl c 

BhinOJ10)l(CHH.bl X ycrnCTKOB B TOM cnyLJac, CCJ111 cro BO,!l,03anac npeBbllliaeT 

400 MM . .ll,ecjJJIJIUH>l CHcra MCTCJI.!IMl1 TaK)f(C B03M0)f(H<l .uo BO.ll03anaca 400 MM. 

.ll,aJihHeiiurn.fl ,!l,CCp!l.!ll(irn CHera MCTCJTJIMH HC npOHCXO,!l,11T BCJTCll,CTBHe 

np11Mep3att11.!I 3TOro CJ!0.!1 K n o sepx HOCTll neJ(IIHKa. TaKm1 o6pa30M, ,Ll)UI pac 4 era 

MCTcnesoro n ep CHOCa np11MeM CJIC.llYJOU(HC ycJTOBIU!: 
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- ec1111 so,uo3anac ctte)l(HOro noKposa Mettee 400 MM - MeTenesoro 
nepettoca He npo11cxo;:u-n; 

- ecmt )J.Jll1 Jla BbinOJlQ)KeHHbIX )"laCTKOB 6oncc 250 M, BOJX03anac B 
TOqKax 6onee 400 MM, yKJlOllbI Y'JaCTKOB HC npeab1wa10T I 0 rpa11.ycos, 
npOHCXOJJ.11T nepeHOC c1-1era MCTCilliM11 BHl13 ITO ne,umrKy )J.0 Tex nop, noKa 

YKJlOHbJ He CTanYT 6onee 10 rpa,uycos. 
B pe3yrrbTaTc npoueccoa nepepacrrpe.11.enettIDI cttcra B 6acceH-ne Kapnma 

paaH0Mep11oro yaemr -1enm1 cpo1-10Bb1X c1-1ero3anacos cymecTBCHHO 
TPaHccpopM11pyCTc.11 (p11c. 17). 

8 8 8 a 7 7 7 4 4 4 4 . 
8 8 8 4 9 7 7 7 4 4 4 . 
8 a 8 4 4 8 8 7 4 4 6 . 
. 4 8 8 8 8 7 7 7 6 5 . 

8 8 8 8 8 7 7 7 6 6 . 
. 4 8 8 7 8 7 7 7 7 6 . 
. 4 4 8 8 4 8 7 7 7 4 . 
. 4 a 8 4 9 4 4 4 4 . . 
. 8 8 8 8 8 8 9 9 . . . 

P11c . 17. Pac11pe11ene1111e CM0JlC!ll1]JOBaUHblX cyMM TBepJlbl X OCa,!IKOB B 6acceHHe peKH 

T oMH4 KH s 3 HMHHH nep11011 1972-73 rr. YcnoBHble o6o31·1aL1eH11ii: 4 - OT 0 D.O 50, 5 - OT 

50 ,!10 75, 6 - OT 75 JlO JOO, 7 - OT 100 LJ.O 150, 8 - OT 150 ,!10 250, 9 - OT 250 JlO 350, a -

6onee 350 r / cM
2 

TaHHue. CTa.11:aw11i1 crroi1 paccl.JJffbIBancll KaT< CYMMa rrOJIO)l(HTCJibHbIX 
TeMnepaTyp, yM 110)l(e1111a.11: Ha K03cpcpmi:11e11T Trui 1111.11: CHera 11 Ilb,na (fanaxoa 11 
.up., 1987). yqJ1TbTBaJTaCb 3KCTI0311J.IHH T01.JKH paC'-ICTa H BJTI1.11Hl1C neTHHX 
c11crona,11,oa (p11c. 18). 
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7 9 . . 
6 7 7 . . . . . . 
. 5 . 8 . . . . . ,__ 

. . . 7 . . . . 

. 4 5 7 7 8 . . . . . 
7 7 9 7 9 9 . . . 

. 6 6 7 8 9 9 . 

. 5 7 8 7 8 8 8 . . 
. . 5 5 6 4 . . . . 

P11c. 18. Pacnpci 1e;rcrnic CMO.UeJHtposa1moro cTal!BLUero cnoll CHCra 11 Jib.Lia Ha JIC.!\HH Kax 

s 6acceit11e peKH Tot.ntLJKff neTOM 1973 r . YcJrOBJibTC o6o3 Ha4CJ111ll: 4 - OTO .LIO 50, 5 - OT 

50 .LIO 75, 6 - OT 75 no 100, 7 - OT I 00 .uo 150, 8 - OT 150 J.J.O 250, 9 - OT 250 .LIO 350, a -

60J1ec 350 r / cM
2 

lifcnapenne. 3Kcnep11MeHTIU1hllble 11a6mo.11.e1mll na nc.11.1-111Kc ToM 11 L1 3a 
cnoeM 11cnap11su1erocl! c11era B nepuo.u c 1-1c1-0TallI1l1ll n0Ka3an11, '!TO :na 
BeJlH'IHHa cosepmeHHO HC3Il3411TCJlbH3 no cpaBJlCHl1!0 co CT3.11BUHIM CJlOC:\! 11 
no3TOMY 01-1a np111111Manacb nocTOllHHOH u pas110A 40 MM (fanaxos, 200 I). 

JIL)l006paJOBaHne. 3KcnepHMCHT3JlbHbTe Ha6mo,ncH11ll B rny60KHX 
rnypcpax Ha JICJJ,llH KC TOMH4 ITOK33aJIH, 4TO CHC)!(HO-cj:>HpIIOBasi Tonu.1a 3a n epuo.u 
a6Jllll.IHH ITOJI HOCTblO np oMa'IHBaCTC.11 TaJlhlMH BO)J.aMH ~ I )J<H}J,KHMH oca.11.KaMH, 
T.e. aKTHBHbIH CJlOH ITOJlIIOCTblO peaJIH3yeT 3anacbT xono.na (PCBllKM ll, ranaxoa, 
fone1.1.1Hx 1111, 1979). 

Ha oc1-1ose MaTepu anon na6mo.ueH11H npttHllTO, 1.JTO a11yTpen11ee 1111Tai-rne 
B Tff'IKax qrnpnosoro 6accci11-1a (1coTopb1e MO)l<MO onpc)lcm!Th no pa3Hl1J.IC 
aKKyMym1poaa1-1Horo 11 cTal!s111ero cHera) paBHO: 

F;+ f = 0,54bnf , (3) 

r,lle bnf - BCJTH'-HIHa qrnpHOBOro OCTaTKa 

T1p11 naneorJ1.11UHOJ10r11qecKHX peKOHCTPYKUHllX B CJIY'-IaC, CCJIH )l(J1,llKOH 
BO.II.bl He xaaTacT Ha pean113auu10 3anacos xorro.ua (< 0,54bnf), C'-111Tanocb, 1.JTO 
BCll BO,na yxOJlHT Ha ITOBTOpHOC 3aMep3a1111e (puc. 19). 
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. 6 1 . . . . . . . 
8 7 4 . . . . . . . 

a . 1 . . . . . . 
. . . 5 . . . . 
. 9 8 7 4 4 . . . . 

. 6 4 1 5 l 1 . . . . 

. 2 7 4 1 4 1 . . . . 

. a 6 1 8 1 1 1 . . . 

. 8 8 7 9 . . . 
P11c. 19. CMOtleJmposarmMi~ 6ru1a1-1c rre,nHttKon 6acceu11a peK11 Tow141rn 3a 1972-
73 6a.na1-rcosb1H ro.11. YcJ10BH1>1e o6o3Ha4c1rnll: I - oT-250 ).lO - 100, 2- OT-100 JlO -50. 3 
- OT -50 .!lO 0, 4 - OT 0 JlO 50, 5 - OT 50 JlO 75, 6 - OT 75 JlO I 00, 7 - OT I 00 .!10 150, 8 - OT 
150 .no 250, 9 - OT 250 JlO 350, a - 6once 350 r /cM2 

2.2. CTpoBcpKa pa6orncnoco6ttocT11 a.rrropttTMa Ha 

cyweCTByIOUJ,eM COBpeMeHHOM 3KCncpHMCHTa.JJhHOM 11 

ITa.JICOrJU1UHOrror11qecKOMMaTcp11a.rrc 

MaTepHaJlbI 'IHCJlCHHbJX 3KcnepHMe1-1ToB na npHMepe 1972-73 
6anattcosoro ro.na noKa3aJ1H, '!TO c~10.nenHposa11Hb1H neJJ,OBhlH 6ana11c ne,Ll llHKa 
ToMH'I paBeH +45 r /cM

2
, peanbHO H3MCpettHblH - +41 r /cM 2 (PeBllKHH, fanaxos, 

foJJclllHXHH, 1979, c. 235). EcnH y yecTb, '!TO aeJ111'!1111a a6Jrll lll111 11 aKKYMYJlllu1111 
paBJlbl 220 H 210 r /cM

2
, TO omH6Ka pac-.::reTa Bae anon11c YJlOBnCTBOpllCT. K 

CO)J(aJ1e1-nno, B 11aweM pacnopll)J(eHHH HMelOTCll MaTepttaJlbl no TepMH'!eCKOMY 
pe)f<tJMY H oca)lKaM B 6acceH-He pcKH Myn1>Tb1 JJHWh 3a 1972-73 6ana11cosr,1 w ro)J, 
(eme O)lHa npH'IHHa, 'IT06bl orry6JJHKOBaTb B «TipHJJQ)f(CllHl1» BCCh 
3Kcnep 11 MCI ITaJlbllblH MaTep11an ). 

HcnocpCJlCTBeHHhIC tta6mo)lcmrn 3a 6ana11coM JlC.!lllHKa ToMl14 
nposo)lHJ111c1> R nep110)1. 1969 - 1974 rr. 3TOT ncp110.n xapaKTepu3yeTcll 
norrO)J(lffCJihHhIM neJJ,OBhIM 6arraHCOM. EcrrH o6paTHTCJI K 6accdiHaM-aHanoraM 
(6accci1H AKTpy), fJlC MaTepHaJlhI Henocpe.ncrnettHhlX rrn6Jll-O.nerrnw 3a 6arrancoM 
ne.nmrKa M.AKTpy HMeI-OTCll c 1961-62 no 1988-89 6anaHCOBh1C ro.ni,1 
(HapmKHblH, 1991 ), TO 6anaHC JlC.llHHKa 3a '.lTOT nepHO.!l paBcH -4 r /cM2

. )J,JJJI 
Toro, 'IT06bl 6a.JJaHC Jle.D,Hl1Ka ToMHl'.:f COOTBeTCTBOBaJl '.}TOH BCJlHl'.:fHHe (-6 r /cM2

) 

npH cpC.11,tlCH CHC)J(HOCTH ro.11.a, Heo6XO)J,HMO YBCJlHYHTb TCMnepaTyphl Tennoro 
nep110.na 1972-73 6ana11cosoro ro.na Ha 0, I 0 C. TipHMCM :ny aenH-.::rHHY a 
Ka'leCTBC pcncpHOH .11,Jlll pa3JlH1.fHblX peKOHCTPYKUHH (pHC. 20). 
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. . . . 4 . . . . . '-..._ 

8 8 5 1 1 . 
. 1 1 1 4 1 1 . . 

. 2 6 4 1 1 1 . . 

. a 5 l 8 1 l 1 . . . 

. 8 7 6 8 . . . 
P11c. 20. CMo.ue.~11poBaHHbl H 6a11a11c JIC.UHHKOB 6accdi11a peK11 Tow1•1K11 s 11cpttO).l 
111-ICTPYMCHTUJlbHblX 11a6JllO.UCHHH (1969 - 73 rr.) 1a cpc/~H l1H 113 Ha6J11on_e1111bJX 
6ana11cosb1i1 ro.u. Yc110B11r..1e 060J1rn4c1111J1: I - OT -250 JlO - 100, 2 - OT -100 JW -50, 3 -
OT -50 .!lO 0, 4 - 01 0 JlO 50, 5 - OT 50 .UO 75, 6 - OT 75 Ll,O I 00, 7 - OT I 00 ,UO 150, 8 - OT 
150 .uo 250, 9 - OT 250 .110 350, a - 6011ee 350 r /012 

ITcpsym nposcpKy MO)J(HO nposecn1 na oc11onc MaTcp11anos Ha6moJJ,e~111i1 
3a OTCTynamrcM ne.T1.1111Ka To1'111q c naqa,1a 111-1c1'pyMe11Tanb11b1x 1ia6mon,eHHH 
(1969-73 rr.) no cospeMermoe speMll. MaTep11anh1 no OTCTyna1-11110 JlCL\HHKa 
Tor.111q np11BO.UJ1TCll B nepsow masc. Ha ocnosc 11ccnc}lOBa1111i1 n.n11 1111oro pii.D.a 
1111C1'p}'lvlCl-ITaJThllbIX Ha6mo.D.el!HH 3a TepM11YeCKHM pe»OI MOM B ropo11c Iiapnayne 
H.<l>.XapanaMOBa (2006) ouen11saeT COBpCMCHHhlH l'pl..llD, H3MCl!ell11ll JlCTHeH 
TcMnepaTypbI ( OCl!OBHOH ncpHO.!I, a6mru1111 ne,TJ,HHKOB) B l ,0°C/l 00 JICT. c ua•iana 
rrepsoH. CbcMKH neJJ,1111Ka ToM11q ( 1973) npornno OKOJJO 40 JJCT. ECTecTBeHHO, 
CCJJH YY-CCTh, Lf.TO 6ana11coaoe COCTOlll-111e JJeJJ,llHKa 11a onpc,11,eJICHHbIM BpCMeHHOH 
cpe3 cpopM11pyeTCH OKOJIO 10 JICT, CKOpOCTb pcaKUH11 neJJ,llHKa COCTaBJrneT OKOJIO 
45 JJcT (fanaxos, HaJapoa, XapnaMoaa, 2005), yscm1"!CHl1C cpc.11,11ei1 nernei1 
TeM nepaTypbr JJ.JJll nc.D.1111Ka T0Mw1 Hco6xo.n11Mo np1111llTb 11e 0,4°C, a no 11ameMy 
MHe1111100, 1°C. 

,[l,a11110C yBeJ1114.Cmle cpe.D,HCH JJCTllCH Tc~111epaTypi,1 (0, l °C) xapaKTepHO 
,ll,JUi fMC KapanopeK. C HaY.ana Ha6,11-0n,cH11i-I ( 1940 r.) no 1970 r. cpe,11,Hee 
cpen,Heii nerneii TCMncpaTypb1 pasmICTCJI 5,57°C. 3a nocJIC.ll,yI-Oll.IJIM nep11on 
(1940 - 1998 rr.) YBCJlHqeHJUI cpC.!1,HCfO cpCD,HCH JlCTHCH TCMncpaTypr..1 HC 
npo1noWJ10: cpe.11,Hce pas1-10 5,60°C. (p11c. 21 ). l1 mill.lb 3a nep110L1 c 1999 no 
2008 rr. 1-1a6moL1aCTCll 3Ha4HTeJJhHhIH pocT: y scm1Yctt11c cpe.11,1-1ero cpc,nttefi 
JlCTHCH TeMncpaTyphl Ja nepHOD, c 1940 no 2008 rr. paBHO 5,80°C. 
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CpeAHsisi nernsisi reMnepaT)'Pa (1'110Hb-aarycr) 
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P11C. 21. KoJ1c6a111rn cpCAHeH neTHeH TeMnepaTypb! 110 rMC Kapan-0peK (2600 M) 3a 

nep110A c 1940 no 1998 rr. 

CMOJJ.CJTl1pyeM 113Me1-1e1me fow aHca JJC}J.HHKa 11, COOTBCTCTBCllHO, 

B03MO:>KHOC 0TcTynam1e nei:1tt11Ka 3a :no spcM.H (p11c. 22). KaK Bl1.1l11M, 

OTCTyna1111e <j1po11Ta JJCJJ.HHKa COCTaBHJIO B COOTBeTCTBl111 c MOD,eJJ11posam1eM 

OKOJJO 200 M, '!TO xopOllIO cornacyeTCH c HHCip)'MCIITaJILHLIMH na6mo)J.eHHHMl1. 

TiposepKy nOJIY'fCHHOH MOJJ.CJJH nonbITIICMCH nposccn1 11a np11Mepe 

CTaJJ.1111 ct>epnay, rparmua JJe}J.HHKOB B KOTOpyJ-0 )J.OBOJJbHO tfCTKO OT61rnaeTC.H Ha 

KOCMHtfeCKHX CHHMKax (p11c. 23). ,[J;nH tfHCJJeHHOro MO)J.CJJHposaHHH KpOMe 

nnanosoro nOJJO)f(CfHUI J1C)l.Hl1KOB HaM Heo6xo}J.HMO 311aTb 113MCllCllHC Bb!COTbl 

nosepXHOCTl1 JICD,llHKOB. Ha OCHOBC MaTepHaJIOB pa}J.HOJJOKal.(HOHHhlX C'bCMOK 

ne,n:HHKOB ( HHKHTHH 11 D,p., 2001) 6brna flOCipOe11a 3as11Cl1MOCT b cpe)l.llCH 

TOnin11nb1 ne,n:Hm<a OT ero nJJOl.llai:111 (p11c. 4). 

I1p11 nJIOl.llaJJ.H JieJJ.HHKa TOMH'I s l 970 r. (KaTanor JJCD.IDIKOB, 1978) 

paBHOH 1,6 KM
2 

cpe)J.Hfill TOJllllHHa JlC,llHHKa pasHa 60 M , 'iTO noi:1rnep)f(Jl.aeTCH 

.ua1-1HLIMl1 C'bCM K11 (HHKHTHH 11 .up. 2001). I1p11 nJIOl.lla1-111 B CTa,11,IflO ct>epnay B 

2,5 KM
2 

cpcD,IUUI TO!ll.llHl-Ca neD,HHKa ,11,0JI)!(Ha 6I,rna 6bITb pas1-1oi1 80 M. 0D.HaKO, 

ecn11 yc1eCTb, tfTO 3aBl1Cl1MOCTL cpe,llHCH TOJIU.lHllLI OT nnorua.1ll1 nony"Lfeua Ha 

CTa,1J,Hl1 ,11,Crpa.uaUHH JICD,H11KOB, HC06XO)J.J1MO ee YBCJJH'iHTb Ml1Hl1MYM Ha 10 M. 

)];mi 'i11cne1 111L1x 3Kcnep11Me1rros TOJI IUIUta neD,H HRa ToM11•1 np1111HTa pas11oi1 90 

M. I13MCI-ICHl1C TeMnepaTypb! Tennoro nepH0,11,a B COOTBCTCTBJ111 c nawttMl1 

11ccne,1J,osa1n01M 11 (fanaxos, Ha3apos, XapnaMosa, 2005) pas110 -0,2°C, oca)J.KH 

npIDUITLl cospcMeHHLIMH (pttc. 24). CyMMapnbIH 6ana1-1c ne,11,HHKOB np11BOJJ.HTCH 

IDl)!(C B Ta6JI. 8. 
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. 1 1 . . . . . 

. 4 1 . . . . . 
7 5 1 . . . . . . 
. a . . x . . . . 
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8 8 4 1 1 " . . . . . 
. 1 1 1 4 1 x . . . 

2 5 1 1 1 x . . . 
. . a 4 1 8 1 1 x . . 
. . 8 7 6 8 . . . 

P11c. 22. CMO)leJ111posa1111L1i1 6ana11c JJC,!J,T-THKOB 6acceih~a pCKH ToMH4KH 11 11x 0TcTy11aH11c 

3a nep1rn.n: 1969 - 2010 tr. npH ycnos11H, 4TO JTO cpe,l.lHHH 6anancoablH ro)l. YcnoBHhle 

060311a·~c1-1Hl!: 1 - OT -250 )l,0 - I 00, 2 - OT - I 00 .n:o -50, 3 - OT -50 ):10 0, 4 - OT 0 )lO 50, 5 -
OT 50 ):10 75, 6 - OT 75 )]0 I 00, 7 - OT 100 .ll,O 150, 8 - OT 150 .no 250, 9 - OT 250 )]0 350, a 

- 6onee 350 r /cM
2
. X - TO'-IKH, 11a KOTOpLrx neJillHK npoTal!JJ ;:io JTO>Ka no cpas11e111110 c 

1970. 6L = 250 M 

Ta6mn1a 8. J>anaHc Jle.'IHHKOB 6accei1Ha peK11 To~nf'rK11 B cTaJ1111-0 <J>epHay. 

J (e):llll-IK rlJJOII{a,llb, KM2 
EianaHc, r / cM2 

TOMll'I 2,50 - 1,9 

N~N9 67-68 1,25 + 1,6 
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KCHT'ypbl cospeMeHHblX IleAHHKOB 

KOHT)'Pbl ~3blKOB neAHlllKOB CTa,QlllH ¢epHay 

P11c. 23. IIonolKetrne rpa.tiHUbl JJetJ.l!Hl<a Tol\mq H N2 N2 67-68 s cospeMCHHbJH nep110;.111 s 
cTa;:1wt0 <DepHay (cpparMCHT KapTbl Macwrn6a l :50 000) 

MaTepml.llhl 4Rcnem10ro Mo,11eJmpoaa1rnl! ne,11HHKOB 6acceiitta T oM w4KH 
no,ll'rnep,111-0111 nony4e1·rnyio naMM senMlJMHY noxojJO,IJ.allf.fll B CTa,lllno <bepnay 
( 1450-1850 rr.) -0,2°C, KOTopy10 MbI nony'rnJm panee no 6acceAHy AKTpy 
(fanaxos w ,llp., 2008). 

BTopoft, xapaKTepHoH, KJJMMaTH4CCKOH, TOlJKOH llBJJllCTCll AKKeMcKall 
CTa,IJ.Hll (cTa,llwll nHop no aJJhnHHCKOH XpOllOTIOrHH), B03paCT KOTOpOH 
onpe.neneH no pa,11Hoyrnepo.n.H0My ,11an1posam110 o3epHbIX OTJJO)f(eHHH ncpc.n. 
MOpeHOH B 4,3 - 4,5 Tb!C. neT lla3a,ll ( B03pacT 01epllh!X OTJIO)f(eJTHH: 4160 ± 150 
(COAH-7825), 3890 ± 90 (COAH-7826), paJmoyrnepo.n.111>111 so3pacT; 300 - 400 
JICT HC06XO)l,HMO Ha OTCTyna1rne ne,llHHKa OT MOpCHbl H Ha'rnna q)OpMHposaHHJ! 
03epttb1x oTJJO)f(erm0). 3rn CTa,IJ.Hll, ,11ocTaTO'IHO xopouro Bbipa)({eHa s pcni,ccjJc 
)lOJIHffhI MynhTbI. Co6cTseHHO nonmKeHHe MOpcm1oro KOMnneKca AKKeMCKOH 
cTa.D.JUI OTMe4aCTCll 700 M BbIWe sna.ueHHll peKH Ilonepel!HOll. B COOTBCTCTBHH 
c 1-1ccnc,llosaHHllMJ.1 no 6acceJ;fny AKTPY noxono)laHHC B :HOT nepHO,ll cocTaBnllno 
0,9°C. Hp11tt1-1Mall oca.UKH cospcMeHHhlMM, paccl.(HTaeM 6anaHc ne,IJ,HHKOB B :ny 
CTa,IJ,H!O (rn6n. 9, pHC. 25). 
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. . . . . . 
l 1 . . 

. . 1 1 1 1 . . 

. 7 4 a 1 1 . . . . . 
8 7 6 . 4 1 . . . 
. a 8 1 4 . . 
. . 1 1 1 1 . 

9 8 7 6 4 1 1 1 1 . 
. 7 4 4 5 1 1 1 1 . 
. 2 7 7 2 4 1 1 1 . 
. a 7 2 8 1 1 2 . . 

. . 8 8 8 9 . . . . 
P11c. 24. !ii1J1a11c HellH11KOB T0Mw1 11 N9.NQ 67-68 s cran.1110 c:Dep11ay. Yc;10£111b1c 
060JHat.Je1rni1: 1 - OT -450 )l,0 -- l 00, 2 - OT -100 ,UO -50, 3 - OT -50 llO 0, 4 - OT 0 /10 50. 5 
- OT 50 .D,O 75 , 6 - 0T 75 no 100, 7 - OT 100 [10 150, 8-0T 1501\0 250, 9-oT 250 ;:(0 350, 
a - 6oJJee 350 rlcM2

. 6 L = 250 1\1 

Ta6m1ua 9 . .DaJrnnc J1em111KOB fiaccciiua pcK11 MyJ1bTbl B AKKeMCKYIO cTa111110 

Jlc,[(HHK Lillmuaflt..,. KM2 bam11 1c, rlcM2 

TOMHt.f 4,50 +0,5 

Mo11onc,'lHHK 14,75 -1 ,3 

KaK BHJlMM , 11 n na11110M cnyqac Y.11CnCH11oc MOJJ,en11p0Ba1111e non,TsepJJ,11no 
BCJ!H4HHY noxonon.aHHll. B AKKeMCKYIO CTan,1110, nOJJ}"'ICliHYIO no 6accci111y 
AKTpy. 
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. . . . . 1 1 1 . . 
. . . . . 1 1 . . . 
. . . . . 1 1 . . . 

9 a 8 2 2 1 1 1 . . . 
9 5 8 3 2 1 2 2 . . . 
9 9 8 6 2 . 1 1 2 3 5 9 

. 8 7 2 2 2 2 2 5 8 8 

. 9 6 3 2 2 2 6 8 a . 

. 6 9 9 9 6 3 8 9 9 7 . 

. . 9 9 7 8 9 9 7 a . 

. . . . 8 8 9 9 5 . . . 

. . . . . 9 . . . . 
PHc. 25. £a.naHc net1HHKOB ToMH'l 11 MottoneAHHKa AOnHHhI MyfilThI B AKKeMCKYiO 

CTa,[U110. YcnOBl-lbl e o603Ha4eHWI: 1 - OT -500 AO - 250, 2 - OT -250 uo - 100, 3 - OT -100 
,llO -50, 4 - OT -50 ,[(O 0, 5 - OT 0 }:10 50, 6 - OT 50 ,[IQ 75, 7 - OT 75 tlO 100, 8 - OT 100 AO 

150, 9 - OT 150 AO 250, a - 6onee 250 r/cM
2
. t.L = 0,5 KM . fleAHHK TOMWI fIOMe'!eH 

KypC11.BOM 

2.3 . IIporH03 H3MeHemrn: ne,n:mi:Ka ToMttq rrpn 

Krr11Man1qecKMX tt3Mettemrn:x 

PeJyni, Tan,1 nposen,eHHOH nposepI<11 fl03BOJJl!JOT HaM 11crroJJb30BaTb 

pa3pa6oTaHH)'IO MOn,enh )],JUl. 01..1,emm OTCTynamrn JJell,Hl1Ka TOMM'I B 6mrll<attweM 

6yn,ymeM. B cooTBeTcTB1111 c Harm-tMfl 11crnen,osa1-111HM 11 (!anaxos 11 n,p., 2008), 
s 6mrnrni1w11e 50 - 100 JieT, Hae O)l(Hll,aeT L(aJJhHeihnec rroTcTIJJeHHe, 

COH3MepHMoe c noTennem1.eM OT MaKCttMy-r-rn cTan,HH <Dttp1-iay no 2000 r. 
Cornac1·10 cTaTl1CTl1'lecKoMy nporHoJy ;::vur neJlHHKOB, rrp11 11x CKopocT11 

peaKI.\11!1 :Ha Benl1'll1Ha 6yn,eT COCTaBJUl.Th + 0,2°C. 
MaKCHMYM OTCTYTJ3HHH nen,HttKa ToM11q n,o Ha•iana crn6munau;m1 qepe3 

50 - 100 neT H n,anhHeihuero noxonon,attal! n,oJDKeH cocrnsnl!Th 300 - 350 M 

(p11c. 26). 
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. t x . . . . . 
I/ 4 1 . . . . 

7 5 1 . . . 
a . x . . . 

. 4 . . . 
8 7 4 1 1 . . . 
. 1 1 1 4 x x . 
. 2 5 1 1 1 x . . 

a 4 1 8 1 x x . 
. . 8 7 6 8 . . . 

P1-1c. 26. CMot1ennposaHHbltt 6a.nanc ne,D,HHKOB 6acceihra peK11 ToM11<.fI<11 11 11 x OTCTynatrne 

Ha MaKCHMYM llOTCllJICHHH 4CpC3 50 - l 00 JICT. y CJlOBHblC o 603I·faqe1rnn: l - OT -250 AO -

) 00, 2 - OT - ] 00 .!lO -50, 3 - OT -50 .!10 0, 4 - OT 0 ,llO 50, 5 - OT 50 .il.O 75, 6 - OT 75 ,llO ] 00, 
7 - OT ] 00 )10 150, 8 - OT 150 )1.0 250, 9 - OT 250 ,[10 350, a - 6onee 350 r!cM

2
. x - TO<fKH, 

Ha KOTOphlX JTC)l.HllK npoTallJl )10 Jl OlKa no cpaBHCHHiO c 1970 r. t.L = 250 M . 

. x x . . . . . 

. 1 x . . . . . . 
4 4 1 . . . . . . . . 
. a . . x . . . . . . . 
. . . x . . . . . . 
. 8 6 1 1 x . . . . 
. . 1 1 x x x x . . . 
. 1 4 1 x x x . . . 
. a 1 1 7 x x x . . . 
. . 7 4 4 8 . . . 

P11c. 27. CMot1em1posaHHblH 6aiia11c ne.u1111KOB 6acceilIIa perrn ToMH'lKH 11 11x OTCTyna1rne 

B nep11ot1 Manoro KJJHMaTH'lecKoro o n THMy Ma. YcnoBHbi e o6o3Ha"leHmi: I - OT -250 J(O -

100, 2 - OT -100 n o -50, 3 - OT -50 ,llO 0, 4 - OT 0 ,[10 50, 5 - OT 50 .[\O 75, 6 - OT 75 .[\O 100, 
7 - OT I 00 ,[10 150, 8 - OT 150 .!lO 250, 9 - OT 250 .!lO 350, a - 6onee 350 r / cM

2
. x - TO<.[KH, 

Ha KOTOpbTX Jle.[\HHK npora~Jl ,uo JJOJKa 110 cpas1-1e1-1111-0 c 1970 r. t.L = 250 M 
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Mb1 npoc'H1Tam1 TaK)f(e cocTOllHHe neJJ.HHKOB B 6acceih1e ToMH'.JKH B 

M ru1b1.i1 KJJHMaTH'-tecKHH 011T11MyM (600 - 900 rr. Hawe i1 :;ipb1 , noTerwe HHe Ha 

0,9°C) ( p HC. 27) H B co6crne1m o KJIHMaTWleCKHH onTHMYM (6 ThlC. neT l la3a}l, 

noTenJJC llHC Ha 1,8°C) (pHC. 28). 3TH JJ.Ba BapMaHT'd Moryr 6b1Tb HCOOJlb30BUHbl 

TaK)l(e npH nporno3e 6y.nyUlero COCTOS!HlUI JJCJJ.llHKOB. 

x x . . . . . . 
. x x . . . . . . . . 
x 1 x . . . . . . . . 
. 9 . x . . . . . . . 
. x . . . . . . . 
. 7 4 1 x x . . . . . 

x x x x x x . . 
x x x x x x . . . 

. . a 1 x 4 x x x . . . 

. . 4 1 1 7 . . . . . 
P11c. 28. C Mo.nem1poaaHHMH 6anaHc JJCJJ.HHKOB 6accewHa peKH ToMH4K11 H HX oTcTynaHHe 

a nepHO,ll KJJHMaTH4CCKoro o n THM)'llta. YcnosHble o6o3Ha4eHHll: I - OT -250 /lO - I 00, 2 -
OT -I 00 AO -50, 3 - OT -50 AO 0, 4 - O'f 0 A O 50, 5 - OT 50 AO 75, 6 - OT 75 .UO I 00, 7 - OT 

I 00 ,il,O 150, 8 - OT 150 JJ.O 250, 9 - OT 250 JJ.O 350, a - 6onee 350 r /cM
2

. x - T04KH, Ha 

KOTOpblX JJCAHHK npOTal!JI JJ.O JIOJKa no c p aBHCHHIO c 1970 r. t.L = 250 M 

B Manb1H KJJHMaTH'ICCKHH onTHMYM JJCJJ.HHK T o MH'l pa3JJ.CJJS!JJCll Ha JJ.Ba 
- 0 ,., 2 6 caMOCTQ)ITeJJbllbl X JJel{llH4Ka: npaBblH TIJIOUlaJJ.bl O OKOJIO ,J KM , H OJJee 

6oJJbWOH neBb1J:l· - nnouraJJ.bJO oKono 0,6 KM
2
. B ncpHOJl co6cTBeHno 

KJl HMaTH'ICCKOfO onTHMyM a :no 6blJlH, CKOp ee scero , JJ.Ba 11e60JfbJllHX BHCll4 HX 

JlCJJ.HH4Ka c nJJOLUaJJ.bl-0 0,2 H 0,4 KM
2
. 11HTaHHC ::ITHX JlC,LIHHKOB npOHCXOJJ.HJlO 

KaK 3a C4CT ijlOMOBblX c 11ero3anacoB, TaK H 3a C4eT JTaBH ll llbl X npouccCOB. 

B fllill VIOJJOfWICCKOH cpe.ri:e cymecTByeT MHCHHC, '!TO npH .ncrpa.na1~HH 

JlCJJ.l lHKOB, Kor.na HX llJIOLilaJJ.b CTaJJOBHTbCll MCl lhllle, Jl CJJ.llHKH CTallOBS!TCll 6onee 

ycTOH'IHBb!MH (T.e., p carHpylOT c MCHbUICH CKOp OCTblO) Ha KJlHMaTH'leCKHC 

mMeHeHHS! ( f na3blpHH, 1985). ITonhnaeMCll p accMOTpCTh '3TOT sonpoc c 

110MOWbl{) pa3pa60TaHHOH MOJJ.CJIH Ha rrpHMepe JIC,llHHKa T OMH'l (pHc. 29). 
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2.0 
1.8 

N~ 1.6 

"' "' 
1.4 

s 1.2 :i: 
C[ ., 1.0 
c: 0.8 J) 

~ 0.6 
3' 0.4 0 c: c: 0.2 

0.0 

0.0 0.5 1.0 
noren11eHl'!e, °C 

1.5 2.0 

p 11c. 29. H3Me1·1c11Hc n nou(aJ(M 11en.1111Ka ToMH'I a JaBHCHMOCTH OT acn11•1HHbJ noTc1u1cH 1H1 

B JJCpHOJJ, a6JUtl(HH 

K aK Bttl:J.HM, H a np11Mep e '!HCJJCHHoro MOJJ.Ci111.posamrn 3TOT Bbl BO,'l, 

rroD.TBep)f(flaeTcll. JleJJ,l IHK ToMl14 y)l(e 11p11 n0Te r1J1e111111 ua J ,0°C, CKop cc a cero, 

pacna.D,aJTCll n a D.Ba cjlpilrMCIJTa. H o n pH llOTCllJlCH J111 ll04TH B .D,Ba pa3a ( 1,8 °C) 
ero nnoi.uaflb yMCll bWaJJaCb c cywecTse11 110 Me111...wei1 1111Te11c11s 11ocT1>10. 

Attanli3 nony 4CHHhIX 'IHCJTCHHbI X 3Kcn c p 11MCllTOB cocTOllHl1JI JICD.H11Ka 

ToMHY. B 3as11c11MocT11 OT 113MCHCHl1JI TeMn epaTyp Tennoro n ep 110JJ.a noKa3LmaeT, 

'!TO, KaK y KaJhrnan M.B.TpoHOB (TpoHOB, 1972) JTCD.Hl1Kl1 JJ.OmKHbI np11 

onpeD.ene111tblX KJll1MaTl1'-ICCKHX KOJ1e6ai111J1X 6b!Tb D.OBOJlhllO yCTOH'll1BbIMl1. 

HanpH.Mep. npH 113MCHCHliH TCpM11qcc1<oro pC)K11Ma OT Manoro neD.HHKOBoro 

nepHO)la (-0,2°C} ,'l,0 110TCllJICHIUI B 0,4°C 11nOUlaJJ.b ne.n.1111Ka KOJTC6JlCTClI OT 2,2 
,n;o 1,4 KM

2
. I1p11 .J.aJlhHei1weM n0Ten11e111111 ne1l,llHK TOMl14 crn11os11TcS! 

HeycTOH Y.HBhlM : 011 pacna[(aeTCS! Ha 2 ijlpar MeHTa. O ,n;ttaKo 3TH .D,Ba cpparMeHTa 

BHOBh cTaHOBllTCll ycToi1•111sb1M11 . ITpH n0Tenne111111 0·1 0,8 .uo I ,8°C nnolllaf.\1... 

cpparMel-ITOB YMCll L WaeTCS! ne3rialJHTCJlhHO, 11 OJTC.lJ.CIIenm:: HC HC'fC3aCT. 
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r JIABA 3. 0ll,EHKA PA3MEPOB OJIEL(EHEHIDl BTOPOH 

IIOJIOBHHhl rOJIOll,EHA B l>ACCEHHE PEKH 

KOK Chi 

,[(JIJI OUCHKH pa3Mepos 6blBWHX OJJC,ll,CHCHIDf HJlH HX CT3.Ul1H np11 

.uern11u11au1111 JIC,llllH.Ka rcoMopcponoraMH, KaK npaBHJJO, HCOOJJb3YIOTC.!I 

MOpCHHb!C KOMnneKCbl (Hsa110BCKYii1, 1965). I13yqeHHe MOpc)lononrn MOpc1111oro 

penbecpa B J!CllHH.KOBbI X ,D,OJIH l laX nO:lBOJHICT p aCCMOTpCTb He TOJlbKO 

MaKCl1MaJlbHOe pacnpoCTpa11eH11C JIC,D,Hl1KOB, IIO 11 OUCHl!Tb CTa,D,1111 .uerpa.uau1111. 

KaK yKa3bJBaeT J1.H .Jifsa11oscK11i1 ( 198 1, c. 118): «0CHosoi1 TaKHX 

conoCTaBJICHl1H KOllC4Hh!X Mopett npO.UOJJ)l(aeT OCTaBaTbC.!I MOpcponorm1. B 

llOJIHl-IaX ycTaI-IaBJIH.BaeTCl! YHCJIO KOf!e4HblX MOpCH, HX 110JJQ)l(CHHe B Jl,0Jll1JIC 11 

MOpc)lononrn:, HCCJICJlYCTC.sl. COCTaB o6JJOM04110f0 MaTepttana, ero BhIBC1'pCJIOCTh 

H xapaKTcp MeJJK03eMHCToi1 YaCTI1. On11cbIBaeTcl! nocne.uosaTeJ1h11ocTb 

pacnoJJO)l(e!HUl KOHC1.fHhIX MOpeH OT KOHUa JIC.lllll1Ka H OT Ha116onee .UPCBHCH 

KOHC1.fHOH 111opeHb1 (MaKc11111anb11oi1 cpa3bl), on;11ospeMeHHO H3YL!aeTc.si. xapaKTep 

COOTJIOlDCHHl! KOHCYHhIX Mopen c peYl-lhlMH TeppacaMH. IIOL\C1.fl1TbJBaeTC.!I 

.uerrpcCCltJI CHerosoi1 JJHHHH (r)J.e :no B03MO:>KHO) H DpHBO.U.!ITCH cpas11e 111111 

nonyqemmi1 L\Cnpccc1111 no .uon1111a111 rop1·1oi1 CTpaHbJ». 

K co:>KaneH1110 , OTCyTCTB11e cTaTttCTWICCKH 3HaLJ11111oro pa,11.11oyrnepOJJ.1-1oro 

,11.aT11posaHl1l! s amai1cKHX Mope111-1b1X KOMnneKcax (.uo nocne.uHcro spcMemt), 

11p11so.u11no K Heom-ro3HaY.HOMY TOnKosaHHIO spe 111e1111 11x <PopM11posa1-1Hl!. O.u11H 

113 OCHOBOITOJJO)l(HHKOB fJl.!II1118JlhHOtt reo111opcpononrn 11.H.HsaHOBCKHH B 

p e3yJJhTaTe CB011X Ml-IOrOJJCTHl1X 11ccne.uosa1 111 i1 np11rnen K BhlBO.Uy, YTO: «K 

HacTo.si.meMy speMe11 11 see n aneoreorpacp11Y.ccK11c rrocrpocn1111 , oc11osa111 1b1C 11a 

Mopc)lonorn'-leCKOM MeT01le, Tpe6yioT no.uTBep:>KlleH1111 nyreM orrpe)leJJeID!l! 

a6c0.'1JOTHoro so3paCTa OTJIO)l(e1111i1.» ( HsaH0BcK11i1, 1981, c. I 19). 
IIo cpasHCHHJO c lOro-BocTOYHbIM AnTac111 paii01-1 11aw11x 11ccne)losa1111ii 

xapaKTep113yCTC.!I OTCyTCTBl1CM .s!.pKO Bblpa:>KCl lHblX MOp<PonorM4CCKl1X 

np1131-IaKOB 6hrnoro OJIC)J,C !-Jem rn . Ko11e'-1Hb!C MOpCHbI, HarrpHMCp, B COOTBCTCTB11H 

c 11ccne)J,osa111tt1M11 II.A.OK11wesa (1982) 11a6mo.uamTc11 JJ l1Wb 11a BhlCOTaX 

oKono 1400-1500 M (c. 13- 14): «Ha 3ana1le AmM, r)J.e xpe6Tbl (lfaaHOBCKHtt, 

KoKcyi1cK11tt, Kopr oHCKHtt, XomYH) He no.u1-111MaJOTCll BbJWe 2600 M, 

cospeMCHHOe OJICL\CHC!Ule n pc,ucTasneHO e,u111111 Y.HbJMH He60JlhWHMH KapOBblMH 

JIC.UHJ1LIKaMH [75], cyrn,CCTBOBaHH:C KOTOphlX onpe,ucnaeTCH 60JlbWOi1 

KOHuempau11ei1 ocanKos MeTenesoro ncpcHoca. TioJTOMy, JIC.UH11'-IKH 

np11ypo'-leHbl TOJlhKO K 001lBC1'pCHHblM CKJ10H3M x p e6TOB cesepHOH 11 ccsepo ­

BOCTOL!HOH 3KCJ103HUHH. 

Il03.UHCllJICHCTOIJCHOBOMY OJJC.UCHCH~IIO no,11.sepranacb 60JJbW8.!I 48CTb 

3TJ1X xpe6TOB .... 
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c y.uanemteM OT HaH6onee 00,ll,HJ!Tbl X 1.JaCTeH x p e6TOB p a3Mepb1 ne,D,Hl1KOB 

6blcrpo YMeHbrnam1cb H Hx Mopcpo11on1J1 ynp omanacb. BMecTe c TeM 

yc11mrnanach acHMMCTpH.!1 onc.ue11e1m11, 6oncc pe3KO BblcTyn ano pa3JJHYHC 

Me)f{.UY pa3MepaMH JJeL\llHKOD 11aserpc1111oro ( 3ana.u11oro, 1oro-3ana.u11oro) 11 

n o.useTpe1rnoro ( cesepttoro, cescpo-socTOYHoro) CKJIOHOB. Hanp11Mep, n xpc6Te 

XoJIJYH (pHc. 3) 11a y•iacTKe so.uopa3,D,ena Me)f{.uy 6acceifoaM H T y prycy11a 11 

Xai1.uYHa ncmrnKH 1oro-3ana.u11oro (1-iaserpe11ttoro) CKJJOHa s 3-4 pa3a ycTynan11 

no ,llJlHHe H nnoma.u11 ne,D,llHKaM cesepo-socT0•111oro CKJ1011a. TaKaJI acHMMeTp1111 

one.ueHCHH.!I CBH,D,CTCJlbCTBYCT, YTO B n pOlUJJOM 3,D,CCb MCTCJICBOC 

nepepacnpe.uene 1-me TBep,D,hl X oca,D,KOB 6b1no 11e MeHee xapaKTepn bIM npoucccoM, 

LICM s HacT011mec speMsr. B paccMaTpr-rsaeMbrx xpe6rax MHHHMaJlbllbJMH 

BblCOTaM11, eme 06ecney1,1BaBWl1Ml1 B031111KllOBeHHC 11c60J1bWMX Jle,D,11114KOB, 

.!IBJIJllOTC.!I noscpXHOCTH c OTMCTKaMH OKOJIO 2000 M. 

' 
...... +.----......... :_ ........ .-____ .,. __ ... :. ... _ ... --..... -:. ---------------

~. ESlae·::;;.J, 
( 

Pwc. 3. ACHMMCTpHYHOCTh no3.1111e1111eikTouc110Roro one,11eHCHHll x pe6Ta Xomy11: I -
Pll3Mepb1 11e.11HHKOB B MaKCHMYM nepsoro 111eracTaJJ.wa11a; 2 - HHJ-IHll rnasuoro 
B0,!10pa3,!ICJ1a; 3 - 60KOBbIC OTporn xpe6rn. 

CospeMe1-rnal! cHerosa11 JJHHHl! Ha ne,D,HH'-!Kax s rny601rnx no.11ocrpeHHblX 

l<apax pacnonaraeTCl! Ha BblCOTC 2100-2350 M [75], XOTl! OKpy)l(a!OlllHC 

BepmHHbl, ll0,llHHMa!OlIJ11CC.!I TIOL!TH .no 2600 M, nmueHbl JIC)lHHKOBblX 

06paJosa1111i1, He /l.OCTHraJOT HH)f{Hcro yposH11 x110Hocq)cp1>1 11n11 ypOBHJI «365>>. 
Oo·noMy llC11pCCCJ1.!I CHerOBOH Jl l1HH11 B M8l<CHMYM ll031lHCJ1JICHCTOqCllOBOf0 
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one.uetteHl1Jl ·3.uecb 6brna Metthwe, •1eM B BhICOKHX xpe6Tax U,ettTpaJlhHoro Arna.ii, 

COCTaBJHIDa OKOJlO 700 M, H c1-1erosasi JIHHH51 upOXO)lHJJa Ha BbJCOTe 1600- 1650». 

TlpuMe</O/iUe: CCbl!IKO y IT.A.OKuiueea NO [75} - :Jmo CCblJll<:a NO 

«[(amaJ10211eONUK06 CCCP, moM 15, 6btn . I, <tacmb 4». 
MaTepHaJlbl CT03.UHCHWHX HCCJJe.uonallHH cranaxoB, PycaHOB, 2008) 

CTOK33bll33IOT, 'ITO B pattOl-IC HCCJle)lOBaHHH KpOMC KOHe'-!I-IhlX MOpe1-1, na KOTOpbie 

YK<i3bIBaeT CT.A.01rnweB, cyll(eCTBYlOT H OCTaTKH .UOl-11-!0H MOpeHbl, 11anp11Mep, 

npHMepHo 3 KM J-!H)f(e cena Cyr aw, s .uonHHe per<H A6ai.f. l1p11YeM no 

pa.uHoyrnepo.u110My .uaT11posaHH!O B03pacT MOpeHbl paBeH 18590 ± 345 JleT. 

T aKHM o6p330M, ne.UHHKH MaT<CHMYMa nocne.u11ero noxono.[lamur B 6acccttHc 

pe!OI Kor<Cbl 6b!JlH cymecTBemm 6onhwe, YeM no 11ccnc.uonai-rnsi-M 

r eoMopcjlonoros H 1-1eo6xo.UH MO HCKaTb Apyroi1 cnoco6 11.uei-rrn<jrnKaUHH cne.uos 

npownhIX onc.ue1-1eHHJ1. 

3. l. AKKeMCK<UI cTa.n.1u1 

3.1.l. BpeMst AKKeMCKOH cTa.11nn n cyu•ecTBymu~ne cxeMhl 

pacnpocTpaHeHHH Jle.!IHHKOB Ha ee MaKCHMYM 

K CO)f(aJ1eHtn o npHMblX pa.uHoyrnepo.u1-1h1x ,uan1posoK Mopem-1b1x 

KOMTIJICKCOB A1<1<eMCKOH CTa.UIDf ,D;JJll Hccne,uyeMott c1acT11 AnTall .n;o 1-1acTOllmero 

MOMellTa He 6h1Jl0. D epBblC pa.D,11oyrnepO.D,l-lble ,UaTH:pOBKH pai.foHa 

HCCJie,D;OBUHHH 6b1m1 BbinOJIHeHbl r.r.PycaJ-IOBb!M (fanaxos, PycaHOB, 2008). 

0,n;HaKo 01-!H KaCalOTCSl" He ronoueHa, a MaKCHMyMa nocne.n;1-1ero noxono.aaHHll 11 

nocne.uymmett .uerpa.uau11n ne,!J,HHT<OB. MaTepnanhI Hawwx wccne.n;osaHHH 

nepno.ua OT AKKeMCKOH CTa,D;HH ,!J,O COBpeMeHHOCTH (pa.n;110yrnepO.UHOC 

.uaTnposaHHe c no.upo6HblM om1ca1-rneM MCCT HaXO,UKH) npHBO,!J,Sl"TCSl B 

«DpHJJO)!<eHHH». 0606me1-11-1an Ta6nm.(a 3THX ,1J,aTHposa1mtt npHBO,UHTCSl B 

pa3,!J,CJIC J.3. 
Ha116onee noKa3aTeJJbHa B .um-m oM cnyYae .aaTttpOBKa nepe.u Mopenott 

AKKCMCKOH cTa.atrn B 6accettHe peKH Myn1>T1>1 (cTa.UHSJ Dtmp no aJJbllHHCT<OH 

xpol-IOJlOrHH), B03paCT KOTOpOH onpe.uenc1-1 110 pa.u11oyrnep0,!1,HOMY 

.uaT11posaHHiO 03epHb!X OTJimKCHHH rrepe.u MopeHOH B 4 ,2 - 4,3 TbIC. JlCT Ha3a)l 

(so3pacT 03ep11b1x OTJIO)f(eJ-111H: 4160 ± 150 (COAH-7825), 3890 ± 90 (COAH-

7826), pa.u11oyrnepO)lHbIM B03paCT; 300 - 400 neT Heo6xo,n;HMO Ha OTCTynaHHe 

JIC.UHHKa OT MopeHhl H HaYana cpopM11posaHH» 03epHblX OTJ!O)f(CJ-!HH). 3rn 

crn.u1-1n, .u:ocrnrntJHO xoporno BhJpa)KeHa B penbecpe .UOJJHHhI MynbThl. 

)laTttpOBKH .uomrn He,!J,blfCMa, AKKeMa, Maarnen 1-1 AKKona no.UTBep)K,!1,aJOT 

11,an1posaHt1e no MynbTe. Heo6xo.UHMO noMHHTb, '-!TO no BbirnenepeqHcneHHbJM 

.uon11HaM .aaTHpoBaHa BbTMblTaSl' 113 MOpCH .apescc111-1a. EcTecTBeHHO, '-!TO .ucpeBhSJ 

norn6anH B nepno.u 1-1acTynaHHSl S!3blKOB JJC,U:HHKOB, 3axopaHHBaJ1HCb B 

JJC,U:HHKOBhlX OTJJQ)f(Cl-lt!Sl"X H MOfJIH 6b1Tb Tpattcnopn1poBaHbl Bl-1113 no .u:omrne. 

CKopee sccro, Han6onee cTapb1e .uaTHpOBKH xapaKTep113y10T HaYano 
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11oxono.ua1-111H B AKKeMcKy10 cTa.u1110. Ha116once MOJJOJJ.bJC - KYIIhMMHau1110 11 

CT3UH01-111pOBaHHe H3b!KOB JJC,!J,HHKOB. 

Co6cTBCHHO CXCMhI pacnpocTpa11c1111l! nem-r11T<OB B AT<T<eMcT<yio cTa!J,1110 

(raJOKe KaK 11 Ha nocJJC.D,YJOll~He CTaJ:(H11) Ha HCCJICllYCMYlO TCppHTOpH 10 

OTCYTCTBYJOT. Ilo Kpai.f1-1ei1 Mcpc, HaM OHH He 113BeCTHbl. 

3.1.2. Ynpoiue1-11-1asi Mot:i,eJJh pac•1eTa n.1Ja11osoro nonoJKettuH 

JJelJ,HHKOB 

B csotrx pa6ornx M.B.Tp o1-1os 11co.u:110KpaT110 npenynpe)f(nan, 'ITO 6e3 

6anaHCOB0fO cornacosa111rn IT:lJleorJIHU110Jl0f11'-!eCKHe pCKOHCTPYKUHH 

HCB0'3MO)f(Hbl (TpoHOB, 1972). B 2001 r . BblWJJa B CBCT MOl!Orpac]rnsi 

B .flfaJJaxosa <d1MHTau 110111-1oc MO.Uen11posatt11e KaK MCTO.U rm11.1,Honor114ecK11x 

peKOHCTPYT<UHH ropl·IOro OJ1Cll.CHCHl151 ( no MaTepHaJJaM J.JCCJle)J.OB311 HH Ila 

AJJrae)» (faJJaXOB, 200 1 ) . IlpCTMCHl!Sl MCTO,U HMHTaq1101rnoro MOL\CIIHp OBaHHSl 

6anaHCa COBpCMCHHbIX ropHhJX JJC,!J,HHKOB, aBTOp p a60Thl nonh!TaJJCll 

pac~MOTpeTh 6anaHc nen.1111KoB nep110JJ.a AKKeMcKoi1 CTa.UHH no 6 nc.1.11-111KOBh1M 

;:i;om1aaM: AxTpy, AKKeMa, MynhTbJ, co6cTsem10 sepxos11i1 KaTy1111, 'laraH­

y3yi-ia, MaameH. EcTeCTBemrn, qTo TaKoe Mo.u:en11poBaH11c np11MeJ-111Mo He KO 

BCSl"KOH ne)lHl1KOBOH )lOJIJ.JHe (no)J,po6trnc MOD,en11posa1me Ha npHMepe JJ.OJJl1!-Ibl 

peK11 MyJibThI np11son,11Tcll BO sropoi1 masc) . Hco6xo,1J,11Mbl .!J.OCTaTo•u10 

nop;po6HblC MCTeOpOIIOfl14eCKl1e, CHCfOMep111>1e H rJJllll,110J10fl1LJCCK11e pa60Tbl. 

HnH n eo6xo.1.1t1MO no.uTsep)f(.ue1-111e aHanor11~mocT11 nony qeHH.hIX 3as11c11MOCTei1 s 

,a;on11He- attanore. H a oc1-JOse no.n;po6imro Mon en11posa1-1HSl": 6anaHca ropHhIX 

ne,!J,HHKOB B.JT.fa.rraxoBhJM p33pa6oTaHa, B qacTHocr11, ynpoUJ.e1-11ta5! cxeMa 

p acY:eTa nnaHosoro nono)f(e1-111H ropu1>1x ne.uHttKOB B AKKCMCKYIO cTa)lHIO. 

AMopHTM :.noro pacqcrn cnc.uy1om11i1. Ilo KapTe cospeMc1111oi1 a6nSJu1111 -

aKKYMYIIHQHH (Hanp11Mep , Kpe1-1Ke, 1982) 1-Ia paccYHTbIBaeMoM y qacTKe 

orrp e.u:enneTC5! BCJJH'JHl-la CHero11aKOllJTCI-IHJl Ha BblCOTC COBpCMeJ-IHOM cjll1pHOBOM 

rpaHHQbl. 3Ta BCJil14Hlla xapaKTep113yeT CllC)f(l-IOCTb (HJJH KOCBCITllO :mepnr10 

one.uetteu11.si) ,n,amroro pai1:01-Ia. ITo 3TOH sen11q11He Haxo,n,HTCH n en pecc11l! 

CHerosoii rpaHJ1Qbl (pHC. 29) 11 JICJJ;llHKOBhlM K03QlcP11L~Hel-IT (pttc. 30) . 3Ha51. 

cospeMe~my10 Bb1c0Ty pcr1101tanhHOH qrnpuosoi1 rpaH.HUbl 11 ec ll,enpeccmo, 

MO)f(HO H3HTH llJlOUJ.all,b cjl11p1-IOBOfO 6accei111a llaJJCOJiell,llHKa. 3r-laJl llJlOU(an.r. 

qJHpl-IOBOro 6accei11-Ia H JJC)J,HHKOBb!H K03QlcjlHU,11CHT MO)f(llO HaHTH nnomall,b 
»3bIKa naneone.u1-111Ka Ha paccY11T1>rnaeMhlH nepwon. 
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Pttc. 31 . 3aBttC!1MOCTb OTHOLUeH1151 llJlOIUa.D,tt cjll1pHOBOro 6accei11rn K flJlOIUa.D,11 H3b1Ka 

ne,L1H11Ka (ne.D,H11KOBb!H Ko3cl>cjrn1111e11T) OT senwtttHbI cospeMe1moi1 a6JU1u1111-
aKKyMyJU1utt11 (I'anaxos, 200 I). Eaccei1Hb1: AKrpy, AKKeM, Mynbrn, KaTyHb, 1-!arau-Y3y11, 

Maawei1. 

Tiptt nrraHOBOM nocT}Joemm naneonep,1111KOB nep11oua AKKeMcKoi1 

cTa.!l,1111 Heo6xo.!l,HMO yq11TbIBaTb cnep,y10mee. Ticpsoe, TOJIII(HHY rraneorre.!l,HHKOB 

H eo6XOJJ,HMO rrp11H11MaTb He MeHee 100 M JJ,Jl}l pai10HOB c COBpeMeHHhIM 

L(ttcnepCHbIM OJie.!l,eHCHHCM (3KCilCpTHa}l ou,eHKa BblCTOJIHeHa Ha OCHOBe 

pa.!l,110JIOKaU,MOHHblX l13MepeH11H Ha COBp eMeHHh!X rreJJ,HMKax). TIOCKOJlbKY 

COBpeMeHHbie KapTbI O'Tpa)!(aIOT COBpeMeHHblH p errbecp, IlJ13HOBOe IlOJlO)!(eHfie 

cp11pHOBOM r paHHIIbl Heo6X0,[(11MO <<OilYCTHTb)) Ha TOJIII(HHY naneoneJJ,Hl1KOB B 

cospcMcHHoif KapTttHe penr,ecpa. BTopoe, JJ,Jill pattOHOB c p,11cnepCHhJM 11 MaJTbTM 

onep,eHeHHeM BCJlWfHHY ucnpecc1111 cjmpHOBOH r paHl1!1bl He06X0,[(11MO 
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yMeHblllHTh Ha 25- 30% .[(JUI pattOHOB c JlOKaJlbHOH CHeroBOH r p a1-rnueif no 

cp aBHe H1110 c p erwoHaJibHOii (B. Messerl i, 1967). T peTbe, Ha cKnoHax IO)!(HOH 

:3KCIT03HllHH (11 T5lroTeJOw11x K JQ)J{JlOMY PYM6y) .!l,cnpecc1110 cp11p11osofi r paHHIIhl 

Heo6xo.llHMO eme pa3 YMCHbUJHTh Ha 25 - 30%. E CTeCTBeHHo, L!TO 0 Tp11coBKa 

qnrpHosoro 6 accei1Ha 11 5!3bJKa naneone,llr-nfKa ,llOJT)J{Ha npoBO.llHTC5l c yYeTOM 

pen b ecpa ,llOJlHHbl 11 npmrnTOH TOJllJ.ll11-l bl JJC,llH 11KOB. 

H eo6XO.lll1MO rrow rep KHYTb TaK)J{e cne.llyromee. Mb1 cneuttanb1-ro He 

J.!Cfl0Jlb30BaJJH nptt a HaJJtt:le cos peMCHllblC KOCMJ1LJCCKl1e Clll1MKl1 BblCOKOro 

p a3peureH11H. H c rrorrh3o santtch «cTap a5!» a3pocpoTocbeMKa, npose,llem-1aH s 60-e 

r o,llhl coseTCKl1Ml1 KapTor pacpaMH. ,ll.en o B TOM, LfTO Ha conpCMCf-11-lblX 

KOCMHLJCCKl1X CH HMKaX BbTCOTa cpHpl-IOBOH Jl11Hl1H 6yueT BbJWe, <reM na «CTapbTX» 

a3p OcpOTOCHl1MKaX, BCJJC,llCTBl1e 1-1a6mo.uatDmerOCll B JlOCJJe,llHl1e .llCCHTHJJCTHll 

noTerrneH11H. MeTO.ll orrpe,llenen 11H a6JJllllHH-aKKyMymrllHH 11a BbTCOTe cp11pHoso i1 

rpaHHI.(bJ pa3 p a6aThrnanc5! A .H .Kpe1-11<e B 70-e fO.llbI, Kor.ua 6anaHc Jie,llHl1KOB 

6bm cna6o 0Tp11uaTeJTbHbIM. T.e., ne,llHHKH 6bJJJH oT1-10cnTeJJbHO cTa1111011ap1-1r,1. 

Ecnn np11MeHJ.1Tb ero .ll.illl cospeMeHHhIX ycnostti1, B neptto.ll 3H aqnTeJTbHOtt 

1-1ecTa6HJJbHOCTl1 JTe,TITTHKOB, Mhl pnc1<yeM IlOJl)"IHTb CORepmerIHO He 

KOH,llHI.(1101-!Hbie MaTepnaJJbl. 3To, 1-1anpttMep, oTqeTJJl1BO n pocJTe)J{HBaCTC5l, CCJl11 

Mbl IIOITMTaeMCH Ha OCHOBe cospeMeHl-lblX KOCMH'ICCKHX CHHMKOB n o n y'I 11Tb 

seJJl1<fHHY ne,llI-111Kosoro Ko:icpcpm_p-Ie~na ( 0T11ome1-111e nnou1a.llH cp11 p11o noro 

6acceih-1a K JlJIOIJ.la,lll1 ll3bJKa JJe,llHl1Ka) B 3aBHCHMOCTH OT a6J15IUHH-aKKYMYJlifllHH 

1-13 Bbl COTe cp11pH OBOH r p a1-rnub1. 

H att6onee p e3KJ'TO KpHTHKY B )la1-1rroif cxeMe MO,llenuposa1-111H Bhl3bmaeT 

p a3l1W-IH3if BCJ1HLll1Ha )lcnpecc1111 qJHpHOBOH JJl1Hl111 B O,llHOH ropHOH CTpaHe 

(0 Kfifrnes , 2003). O.u1-1aKo, ewes 1967 r. JI .H .Hsa1-1oscKnif nncan cnep,ymu~ee (c . 

6 3) : «Tio,llo6Hoe pa3JTH'-!tte ,llenpecorn c1-1er osoif JIHHHH B pa3HhIX 

KJJ11.MaTH'leCKl1X ycnOBJ.!llX He i!BJIHCTCH ,llJl5! 1-1ayK11 HOBblM. y 1-1ac nepBblM Ha 3TO 

oco6oe BHHMaHHC o6p arnn K.K.MapKOB ( 1937), J<OTOpblH C'lHTaeT, 'HO 

He)],oyqeT MeCTHbl X ycJJOBHH nprH!O)lHT K cepbe3Tlb!M OUIH6KaM rrp 11 pecTaBpaI\1111 

ne)lHVlKOB npournoro. B HaCTOHU\ee s p eMH secbMa ttHTepecHhTC cpasHe HHH n o 

senl1<fttHaM ,llenp ec c11u c11eronoi1 n11111111 ,llJJH pa3HbTX ropHbTX x p e6TOB Esponbl H 

A3HH cp,enan H.M.C sarnos (1962). B npttBe)leHHhIX HM 1111cppax, B3llTbJX H3 

H:HOCTpaHHblX H COBCTCKHX pa6oT, i!CHO BH)lHO B03pacT aJ-1!1e ,llerrp eCCJ.111 

CHerOBOH Jl 11HHH B MOpCKOM KJIHMaTe H yMeHbIIIel JHe Ce rrp H HapaCT3HHH 

KOHT11HCHT 3JibHOCT l1 KJll1MaTa>} . 

OLJe BH.llHO, 'lTO seJTHLfm-ra cospeMeHI-JOH a6.iIHUttH - aKKYMYJJHllHH Ha 

BbI COTe cp11pHOBOH JIHHHH xap aKTepn3yeT HMeHHO KOHTHHeHTaJlbHOCTb KJIHMaTa. 

3.1.3. IIJiauosoe UOJIO)KeHue Jie)lHHKOB B oacceifHe p. KOKChl 

MaTepnanbT rrpep,h1)lymci1 rnasb1 (6accei1H peKH MynhTl>l) no,nTBepunntt 

npaBOMOLfHOCTb npHMeHeHHH, pa3pa6 oTaHHOH MeTOJJ,HKl1 MO,nCmlpOBaHHll 

TIJlaHosoro IlOJIQ)J<eH J.!Jf JJeJJ,HHKOB B AKKeMCKYJO CTa)lmo: cosna,lleHHe peaJJhHOH 
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MOpeHbl AKKeMCKOii CTa;:um H nJJaHOBOro TIOJJO)f(eHH.SI ll.%1Ka ne,UHHKa Ha OCHOBe 

LJHCJ1eH 1-1oro MOJleJmposaHH51. H eo6xo.D,HMO uoMHHTh, •rro, pa3pa6oTaHHall. 

MCTO.UHKa JWCT npw6JJH)f(Clfl!Oe, a HC TOLJHOe noJJO)f(CHHC Sl3blKOB JJCJlllHKOB. 

Pa3pa60Ta1111aii MCTO.UHKa pacLJeTa nna1-1osoro noJJO)f(CHH.R JJCJJ.llHKOB 

rpe6yeT 311a 11 w.S1 BhlCOThl cospcMettuoi1 cjnrp11osoi1 rpa11wuh1. T .c., ce MO)f(HO 

npHMCHll.Th s pai1o11ax, r.ue coxpaHMJJOCh cospcMe1111oc onc.ue11emre. B 
COOTBeTCTBHH c KapTaMH a6mru1111-aKKYMYJJll.UHH H BblCOTbl rparrnu&r mnamrn, 

pa3pa6ornHHblMH A .H.KpenKe ( 1982) Mhl MO)l(CM npocLrnTaTb nna11osoe 

noJJO)l(CllHC JIC)J,ll HKOB B AKKCMCKYJO CTaJJ,HIO .Ullil cnc.n:yiouurx Kpymtbl X 

npHTOKOB peKH KoKChl: HoL111oi1, Xai1.ny11a, Kapar a.R , Ga1111oi-i 11 Kpacttoll.pKH, 

TJOrypJOKa. 
,.O:nii pac•1eTa llJICIHOBOro llOJIO)f(eHJ.rn JIC.D,HHKOB npHMCM CJIC.UYIOlllCC. ,.O:m1 

6accei1 11os peK H oLJ11a.S1, Xai1JJ.yH "' Kaparai1 BhICOTY co0pcMc1111oi1 noKaJJ1>11oi1 

cjrnpH00oi1 r pairnuh1 npl1MCM pasttoli 2300 M. A6nJ1umo-aKKYMYmrumo ua 

BblCOTe COBpCMCllllOH cjnrpHOBOM r pam!Uhl - 350 r /cM
2

. ,.O:nii 6aCCCHllOB peK 

Eatt1-1oi1 H K pactto>lpKM BhlCOTY cospcMeHHOH noKanhHOH cjrnpHOBOH r paHHil&l 

npHMCM paBllOH 2300 M, a6m1u1110 -aKKyMym1umo 11a BblCOTC conpeMCllHOH 

cjrnpHOBOi1 rpaHHUbl - 325 r/cM
2

. 

,.O:m1 6accei111a peKw Trorypr-0K BbICOTY cospeMe1111oi1 n0Kan1>11oi1 

cjrnpHOBOX rpaHHUhl npHMCM paBHOH 2300 M, a6m1umo-aKKYMYJJSJUHIO Ha BhlCOTC 

COBpCMCHllOH cjrnp110BOH rpal!Hl(bl - 3 10 r /cM
2 

(no.upo611i,1e CXCMhl nna11osoro 

IlOJIO"lKCITHJI JIC)lllHKOB B RblUICllepe'IHCJICHHblX 6acceihiax npHBO)lSITCR B 

«TI pHJlO)l(CmlH» ). 

Jle,nHHK AKKCMCKOH cTa.n1rn B 6accewHe pcKH HoLJHaSJ .noxo.nwn .no ycTbll. 

peKH Yny)f(aH, no.anpy)l(HBaSJ .non11Hy Xai:l.nytta. Jle,nHHKH B 6accei1Hax peK 

XaH)l.YH w KaparaH nOLJTH )1.0XO.UHJJH .no .nonHHbl peKw KoKChI (He x saTHJJO 2 - 4 

KM). B 6accci1ttax Eattttoi1 "' oco6eHHO KpacttoSJpKH onc.nc11e1-rne 6hmo 

cymecTBCHHO MeHbUJe. B 6acceliHe EaHHOH SJ3&JK ne.z1_i.mKa llH)Ke ana.uerm» 

npaso6epC)f(HOrO npHTOKa - peKH l.JepHOH - pacnnaCTbIBaJJCSI B COBpCMCllHOM 

MC)!<.uypeqy,e peK Eaim asr "' Konqyny. B 6accewue KpacnoSJpKH c neaoro 6oprn 

cpopMHpOBaJJHCb 7 KapOBhlX H KapOBO-)lOJIHHllblX JIC.UI IH KOB, KOTOpblC ITC CMOfJTH 

.ua)f(C ccpopM HposaTh co6cTBcHHbJH MOHOSJ3hTK. B 6accei111e pCKH Troryp10K 

ne,n: ttHK AKKCMCKOM cTa)l.HH .uon11H &r MapraJ1a .uoxo.u11n )lO yCTbl! O.llHOHMCHHOH 

peKH, 110 HC cpopMHpoaan KaKoro-To o6mero sr3bTKa, KOTopi:.1J:i 61,1 cnycKancSJ 

BHH3 no .uon11 11c Troryp10Ka. 3aTo )lOJJHHbf HH)f(CJlC)l(aw.11x npHTOKOB (Eon. 

EynyxTa, Eon. Kap1>1reM, Man.Kap1>1reM H .up.) cpopMwpoaaJTH MOlllH&IH 

MOHOll.3blK, KOTOpblH Bbl)l.Bl1TaJJCll. B )lOJIJrny peKH KOKCbl, nO.ZlllPY)l(HBasr 

nOCJIC)lHlOl-0. 0LJCBH.1lHO, BbllllC 3TOH JIC)lHllKOBOH llJIOTHHbl .llOJl)KHO 6bIJTO 

cpopM11poBaT1>csr JJC.llHHKOBo-noJJ.npy.nHoe o3epo. CospeMCHHblC Ha)lnoi-iMCHHhle 

Teppac1>1 B panoHe ycTbSJ TJOrypJOKa HMCJOT BbICOTHbIC OTMCTKH OKOJJO I 040 M. 

n nowa,llb :noro MOHOJTC)lHMKa )lQJl)l(Ha 6h!Jla COCTaBJISITb HCMHOrHM 6onee 300 

KM2
, npHL!Cl\1 OKOJlO 60 KM 2 .ll.0Jl)f(Hbl 6blJIH BblXO)lHTb B .llOJTHH)' peKH KoKCbl. 

EcTCCTBCHHO, •-no Tom1~HHa :noro H3bIKa ne.utt11Ka .ll.OJl)f(Ha 6hITb HC I 00 M, a no 
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ttawci1 3Kcn cpTHOi1 OilCHKe oKono 250 M. TaKMM o6p a30M, 3CpKano nc.ll.HMKOBo­

no.llllPY.LUIOro 03cpa MOrJIO pacnonaraThCR Ha a6COJJIOTHOH BblCOTC np11MCpHO 

1300 M. 
Donyqcm1y10 cxeMy nco6xo,lll1MO 6 brno n poscp11Tb HCnocp c11:crne11110 n 

pcnhccl>c. B monc 2009 r. 6h1no 06cne11,osaHo 1111)f(11ee TCL1e1111e peKH Kaparai:f B 

paHOHC 3HMOBKl1 rna3a'ICBKa {MeCTO HCCJTeJlOBa1111i:f Bb16paHO B COOTBCTCTl:HIH C 

noJJO)!{ellHCM KOllC'l llOro MOp CHHOro KOMilJlCKCa AKKCMCKOH CTan 1111, 

nOJJ)"IeHHOfO no 11na110BOH MO,lleJlM. C~1orp11 «CTpHJJO)f(CllHC», p11c . 4). 

MaTep11anb1 s1nyanb11oro 06cJJC.1lOBatt1ur n0Ka3an11, •JTo BbIWC no TC'IC111110 

noHMbl peKH, np11Mcp110 Ila paCCTOSllll1W 4 KM ua6mo)laeTCH o6wHpHOC 

3a60110•1e11HOC npocTpm1cTBO. Ha JJCBOM 6epcry (B paiioHc crnporo ,llepesS11111or o 

MOCTa) o6Hapy)!(CJ!bl OCTaTKl1 11,0llllOM Mopellbl. 0.ll llaKO, SIBHO Bblpa)l(elllmro 

MOpemroro KOMllJICKCa, KaK, HanpwMep, B 6acceih1c MyJJbTbJ, HC 11a6J110)l.3CTCSI . 

ITo nhITKa 11ai1T11 MeCTO .llJISJ JJ,an1posa11 11S1 11e yseTILJanacb ycncxoM. Ha rny6m1e, 

np11MepHO 30 CM, 11a6mO)"laCTClJ MHOrOJICT!lillJ MCp '.rnOTa ( «flpWJIO)f(CHHC», 

JJ,arnposKa COAi I - 7824). H11)f(e 3a60110L1emroi1 Tepp11Top1111 peKa npoTeKacT B 

ecTeCTBCHHOM pycnc, n0.1lofororo 3a6ona•urnaH11ll. nOHMbl 11e 11a6moJJ,aeTcS1. 

CKopee scero, B Jla 11110M MCCTe nponcxo.[IHJJO ncperopa)f(wBaHHC pcKH pbIXJlhlM 

MaTep11anoM (11Ha•1c CTOJlb o6wHpHoe 3a6onO'ICHHOC npOCTpa11CTBO !IC CMOrno 

6b1 ccl>OPMHpOBaTbCR), KOTOpoe snocne.11,crnm1 6blJl0 pa3Mb1TO. TioHCKH MopeH 

AKKeMcKoii CTa.11,1111 (ncTo 2010 r.) s 6accei111ax peK XaJ;1.uy11 11 Ga11 11aS1 He )la.rm 
pe3yni:.TaTOB. CKnaJ~hrnaeTcsr enetfaTneHHe, LJTO 3TM MOpCHl{bJC KOMnncKCbI n1160 

He cl>opMHpOBaJJHCb COBCCM, n1160 BllOCJIC/lCTBHH 6blJIH rpa 11cc)lopMHpOBa1Jbl B 

anmOBl1aJJbllhle OTJIO)l(CIJHlr .uomrn. 

.[.(m1 no.n.Tecp)f(JJ.CllHll. cyu.1,ecrnosamUI JJCJJ,llHKOB0-n0Jlnpy.n.11oro o3epa 
Bbillle ycThSJ T 1oryp10Ka paccMorpwM pa.3pe3 6onOTHhJX OTJTO)Kett11 ii, 

B&111om1eHHblH 11a ncsoM 6epcry pe1rn Xai1.ny11, 4 KM cesepo-socT0•111ei1 ycThlr 

peKH KoKCO'!Ka . MccTo OT6opa npe11crnsnHeT co6o i 6ononm1w epm1Koso­

XBou.1,eso-ccjlarnoabTH 6onoTHbJi1. Macc11s, rrpc.n.nono)f(111e11b110 11a MCCTe o3epa, 

ccjlopM11poaai-11-1oro s A KKeMcKy10 cTaJJ,1110. TopcjJl!uall. 3ane)f(b 11MeeT MOTllHOCTh 

170 CM. HH)f(e JJ.O 200 CM OTMC'!aeTcn 'ICpHbiii 03ep11b1H 11J1 c pacntTCJibllbJMH 

ocTaTKaMH. EUJ,c Hl1)!(C 03ep11hri1 11n c c11HeBaTbtM orre11KOM. OT IJM)f(HCH 

rpa11HI.J,b1 Topcjia 1uypql 6brn s&1pb1T na rny6MHY 50 CM. Ew.c, np11Mcp110 Ha 1 

MeTp, 03epHblH HJ! 6b!Jl np030Hll,HpOBaH JlOMOM . 0)lllaKO MWllCpam,Hofr 

fIO,UCTHJTKl1 (.no1 11 1oi1 MOpCHbl 11JTl1 anmOBHaJibHblX 0TJIO/KCH11H) .[(OCTHrlfYTO IIC 

6bmo. 113 llH)f(HCro cnoll. Topqia 6b1na OT06pa11a npo6a 11a pa!l11oyrnepo.[(11oe 

.narnpoBaHHC, KOTOpaii noKa3aJia B03pacT 4095± 85 JICT (COAH-8221). Emc 0.U.Ha 

rrpo6a Ra pa.n.110yrncp0.1lHOC .n.an1posaHHe 6bwa oTo6patta Ha rpa~IHUC LJCpHoro 11 

«c11Hcr0» HJIOB. Bo3pacT 3TOH rrpo6b1 - 4670± I 05 neT (COAH-8222). Ta1rnM 

o6pa.30M, MO)!(HO OTMCTHTh, qTo JICL\Hl1KOBO-IlO,nnpy.1l~IOC 03epo, 

ccpopMuposaHHOc JIC)lHliKOM 1n .nonHHhl Troryp10Ka, cyuleCTBOBaJIO no KOHL\a 

AJ<KeMcKOH CTa;:u111. CyiuccTsosaHHC A6ai1cKoro nancoo3cpa HMCHHO B ncpHOl l 

AI<KeMCKOH crnn.w11 nOJJ,TBep)l()laeTcll. wccnCAOBaHHSJMM COTPYllHl1KOB 

45 



J1eH11HrpaD.cKoro rocyH11aepc11TeTa (M11xai1JI0B, l.f11cT.!lKOB, AMocoB 11 D.p., 1992, 
c. 136 - 137): «DosepXHOCTb 6onOTHOro Macc11sa (11MeCTC.!l B Bl1l\Y 6onOTHblH 
MaCCl1B T JOflCKTbl B A6ai1CKOH KOTJIOBJ1He) OCJlO)f(IJCJJa 6yrpaM11 nr1e1111.!l 11 
HC60JJbUJlfMJ1 03CpaM11, KOTOpble cocpeL{OTO'JeHbl B OCHOBHOM B 1-0)!{HOH qaCTJ1. 
Bb1corn OTD.eJJbJJbJX 6yrpoa .nocT11raeT 2 - 3 M. OD.111! 113 1111x BCKpblT pa3pc30M 
8800 I, CJIO)f(CllH&IM OTop<!Joaautt&IMH o3epHbJMl1 11naM11». C rny6111rr,1 0,8 M 
6b!Jia OT06pa11a npo6a 11a pan.11oyrnepoD.H&1i1 a11an113, KOTOpM noKaJaJia B03paCT 
3140±90 neT (paD.11oyrnepo.u,HbIH ao3pacT). EcTecTBe11110, •no Topct>o11aKonJie1me 
nan. 03cpHb1M11 11naM11 11aqanoc& rrocne cnycKa nc.n.1-111KoBo-non.npyD.11oro 
naneo03cpa. 

MaTcp11anb1 1rnw11x co6cTBeHHbIX 11ccncn.oaa1111i1 11aKonJic1111.!l 03epHblX 
11nos 6onoTa T 1on.eKTY non.Taep,n11n11 cyUieCTaoaai111e A6ai1cKoro naJieo03epa a 
rrep110L{ AKKeMCKOM crn.u,1111. H11)!{C rrp1rno.n;11TC.!l om1cam1c pa3pc3a. 

D1111ro 11a 6onoTe Tto.D,yKTy pa3MepoM 50x 15 M . .JJn11rrnoi1 ocr,JO B&IT.!lHYT 
c ceaepo-3ana,na 11a mro-aocToK. Bepw11Ha OCJJO)f(1-1eHa KO'fKaM11, pa3phrnaM11 

Top<!Ja. 0Kpy)l{CH 6oJIOTOM. 3JiaKOBO-OCOKOBOC coo6Lt\eCTBO. 
Kp110Typ61-1poaa1111b1e 03ep110-6onoTHb1e OTJJO)f(en11H. 

BhmoJincH pa3pe3 rny611ttoi1: 136 CM (p11c. 32). C rny6H11b1 120 CM -
Mep3n0Ta. On11ca1rne caepxy - BHl13. 

I) JJ,Cp 111111a cyxa11, ryCTO nepenneTe1maR KOpHl!Ml1 3JiaKOB 11 OCOK .......... 0-0, JO M; 

2) cepb1i1 nepen11eTe1-111b1i1 KOpHJJMH cyxoii Topcj> 6ecc-rpy1rrypHbLH ....... . ............... . 

0,10-0,29 M; 
3) TeMHO-cepblH TOpcj>, X0,10.[\HT pyKy, HCl!CllO nnHT'laTblH, nnOTllblH ......... ... ........ . 

0,29-0,62 M; 
4) TCM110 -ccpal! opra110-M1111epan1>11al! Macca, 6onee p1>1xnall c sclKa» 

cpe.o,11ecyrn111u1cTOro coCTasa ............... ..... . ..... 0,62-0,95 M ; 

5) ccpbl H c 6yposaTblM OTfCHKOM HJI, cpe.11Hecyrn111111CTblH, CBClKJ1H .......... ..... ..... . 

0,95- 1,00 M; 
6) TCMl·IO-cepb1H c CJ130B3TbJM O"ITCHKOM 11Jl, XOJI0,1.IHT pyKy, lll!Tlla Mep3110Tbl, 

HC3Ha 'll1TCJibHO opra1rnK11 .... ............. ............... 1,00- 1,20 M; 

7) TCMllO-cepblH nO'LTl1 "1CpHblH 11Jl, KpHCTaJIJlhl JlbJ~a MCCT3MH B 811.!l,C KJll1 ll.bCB; 

np11 ona111ia111111 IJJl3CTJ1'LH.blH ......................... 1,20- 1,36 M. 
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P11c. 32. Pa3pe3 n1111ro 11a 60.TJoTe T10.aeK'ry. <l>oTo )l.B.4.ep111>1x 
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Ha pa.u11oyrncpo.uHoe .uan1poBaHHe orn6paHo .usa o6paJua: 
I) I 00-105 CM TCMHO-cepb!H HJI c CH30BaTblM OTTCHKOM, 

llCJHa•111TCflbHblM KOJIWICCTBOM oprallHKH, m1T11aMH MCp3I10Tbl; 

2) 125-135 CM -TCMHO-CCpbIH, ITO'lTH l!CpllblH HJI , Mep3Hbl H. 

TiepBblH o6paJeu c rny6m1b1 I 00-105 CM noKaJaJJ so1pacT 3345± 75 neT 

(COAH-8529), BTopoi1 o6pa::icu c rny6m1b1 125-1 30 cM - 4350±80 ncT (COAH-

8530, pan.Hoyrnepo)l11b1i1 B03paCT). K co)f(ancmno, npoi1n1 wypq) .uo 

non.cTHnatomux 01cp110-6onoT11b1e OTJIO)f(CllH51 nopon. He y.uaJJocb. C rny6HHbl 
120 CM 1-ia6mo)laCTC$1 MHOrOJICTIJHjj Mep1n0Ta, LJTO C,llCJlaJIO HCBO::IMO)f(llblM 

npoxo.uKy wypcpa nocnc 136 CM. 

06w;eM3BCCTl-IO, LITO W3blKH JIC,llllHKOB, cnycKaBWHCC$1 B 03epo, 

pa3pywalOTC$1 ropa3,ll0 HHTCHCHBHCH \.fCM OT npoCToro Taiimrn H, CaMOe 

OCHOBJJOe, He cpopMHPYlOT KOllC\.fllblX MOpCHHblX KOMllJICKCOB (Py.uoi1 , Pyca110B, 

20 I 0). Tio3TOMY HattTH B n.omme Km<c1>1 Mope11b1 AKKeMCKOH cTa,nHH HC 

npel\CTaRniieTcii B03MO)J(llb1M. B cnc.n.crnHc aom1onpH60J:f1-1oi1 .ueiiTenh11ocTM 

j!JbfKH JIC)lHHKOB pa1pymaJHfCb, H MHllCpaJibHa>J COCTaBJllllOlUa$1 

Tpa11ccpopMHpoeaJJacb, 11e qiopMHPYH MopeH. C :noi:i TOt.fKH 3pe11ttS1 Yl(HBHTcn1>110, 
LfTO KaKHC-TO OCTaTKH MOpe11r,1 AKKCMCKOH CTa.UHH OTMellaJOTC$1 B )lOJIHHC peKH 

Kaparai:i. 

3.2. Crn,n:in1 cDcpHay H HcTop11qecKM a 6acceH:He peKH 
Xatt):(YJI 

3n1 .nBe CTa.llHM .uocTaTO'lHO xopomo Bb1pa)J(eHb1 B penr,ecpe 6accei:i11a. 

CTa.llHH «l>epuay. He6onr,m11e c11e)J(110-nc.n.oeble o6pa::iosamrn (pHc. 33) 

OCTaBHJIH B penhccpc xopomo npocJIC)J(HBalOUlHeC>J, KaK B eCTCCTBCllllblX 

ycnosmrx (pHC. 34), TaK H 11a KOCMH4CCKHX CHHMKax (pHc. 35) MOpCHHblC 

KOMnneKCbl nocne.u11ei:i JTC.D.HHKOBOH CTa)lMM 16 - 19 BCKOB. 

Co6crneHHO ca~rn ne.nmt KH rrpe)lcTaBJJHIOT co6oi:i He6oJTblUHC CHC)J(HO­

J1eJJ,oB1>1c o6pa3onatmH pa3MepaMH HCCKOJlbKO COTeH MCTJJOB B ):(mrny H UIH)JHllY 

(ne):(HHK npe,llCTaBJlCllllblH Ila pHC. 33 HMeeT pa3MCpbl 200x200 M). 5l3bll< 

JlC)lHHKa, no cpaBHCHHl-0 c rpe6HeM MOpeHbl CTa)lHH <Depttay, 3aneraeT llH)f(C, 

np11Mep110 na 20 - 25 M. CRopee scero no)l MOpcHOH ttaxo)lHTC>J nc.u1111oe H,Upo, 

y)f( 6on1>110 otta BhICOKa no cpas11ettm-0 c caMHM SJ3b1KOM ne,UHHKa. To, 4TO 1To 

MopeHa CTa)lHH cDepHay ITO.D.TBC)J)f()laeTC51 BCpXHHM pa3pC30M, OTCT051lUHM OT 

JlC)lHHKa npnMepHO Ha O)lHH KM, c )laTHpOBKOH TOpcjJllHOH npOCJIOHKH B 

OCHOBaHHH 270 ± 45 ncT (OTClleT OT 1950 r.). 
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P11c. 33. lle60;1i,wol1 neA1-111•10K B BepxoBb»X pe1<n Xa?i11ytt 
(H lOJlb 2009 r., l jJOTO ,ll..B.4cpttblX) 

. ~-~· ,,.. ;;,;»• " , , 

~~~-~,:•:~~fjjf~ 

P11c. 34. Mope11a CTa/\HH <t>epHay He;1,1111•1Ka, noKaJa~1ttoro 11a p11c. 3 1 
(1110J11> 2009 r., lporn P.I0.611p10Kosa) 
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KOHTYP cospeMeHHoro neAHHKa 
KOHTYPbl MopeH CTC?IAHH <l>epHay 

P 11c. 35 . KocM 11 •1ecK11 i1 CHHMOK 1ie60JlbUioro new111YKa s sepxOBbllX peK11 Xai"1)J.y11. 

XopOU!O 11pocJ1e)!(J1BaCTCJ! rpaH111.1a ne)J,HH YKa 11 MOpCHHblM KOMllJICKC CTaLl1111 <!>epHay. 

8b1w e cymeCTay1ou1ero neJ].1111YKa (cMO't'pH p 11c. 33 11 34) MO)!(HO Bbll(CJ111Tb cu~c on11H 

KOMnJJeKC MOpCH CTa)J,1111 <Dcpt·tay. 0 AHaKO ne)J,H11YKa B JTOM Kapc )')Ke liCT. 

H cTOpH'lCCKSH CTS)J.HH. n o cpaBHCHHIO c l...lCHTpMbHblM A.macM 
(KaTyttcKHH, Cesepo-Y.ylicKHli 11 lO)f<Ho-Y.yiicKHH xpe6Tb1) l1crnpw-1ecKrui 
cTa.u;IDl s 6acceiiHe peK.11 Xali.D.YH s MopcjJonorn11 pcJlhecjJa Bb1pa>KeHa .n.ocTaTO'lliO 
xopowo. 8bJ.ll,CJ1CHl1C ec B 6accci1He A.KTpy rrpOBO.ll,11J10Cb Ha OCHOBe CKOpocn1 
poem n11wai11111KOB (f'anaxoe, Ha3apos, XapnaMosa, 2005). B .D.8HHOM cny'lae, 
Mbl MO)l(CM !IOCT8TO'IHO orrpe.n.eneHHO Bbl.11.CmITb ece TpH cp83bl B penbecpe. 
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Oco6eHHO $1BHO 3TH 4rn3bT BhTJJ.eJU110TcJ1 e .!lOJ1HHe co6cTee11Ho XafiJJ.yHa 

(p11c. 36). 

I 1 

,r\.../ 2 
/::,. 3 

~ 4 

• 5 

• 6 

fl 7 

P 11c. 36. Cxe~ta n onoll<CHl1ll MopcH HCTop1111ecK01{ cTa)J,1111 e 6accefi 11e peK11 Xai1)l)'TJ. 

YcnoBHbJC 060311a•1e 1111ll : I- xpc6CT Xomy1·1 c 01-poraMH, 2 - pcK11, 3 - OTACHbHbl C 

aepw 11Hb1, 4 - coapeMe1111ble c11eJ1<1io-n e)lOBb1e 06pa3os ai111ll, 5 - TO'I KH OT6opa 11a 

P8JJ.HOyTJ1epOAHOC .U8Tl-lp088HHC, 6 - TO'IK a oroopa KCpHa Ha CllOpOBO-llb!JlbUCBOM aHaJll13, 

7 - MOpemu.Je KOMllJleKCbl HCTop11YeCKOH CTa)ll111 (I - OKOJJO 1600 neT 11838)],, 2 - OKOJJO 

2500 JICT u a:ian, 3 - OKOJJO 3 100 JICT Ha3a.U). 

B 2009 r . 6blJlO orn6patto I 0 pa.n.11oyrnepo.D.HbIX npo6, attamn KOTOph1x 
nposo.11.HnCll e lilHCTHT)'Te reonorww w MWHepanorwH CO PA I I (c1110Tp11 
«DpHnO)KCHHe»). AHamn pa,!lwoyrncpo.11.HbJX JJ.an1posoK no3sonwn noJJ.TBCPJJ.WTh, 
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•no Ha116onee no3.nwrn tj.Ja3a HcTOpw1ecKoi1 cTa.0.1111 Ha6mo.o.anacb no3)J(e 1900 
neT Ha:rn.u (no 6accei1Hy AKTpy ee B03pacT oueHeH 11puMepHo B 300 - 400 r r . 

JlaUICH 3pbl). 
B 20 I 0 r. orn6paHbJ Tp 11 pa.o.11oyrnepo.o.11b1c .nan1poBK11 BTopoH cj:Ja3hl 

HcrnpHYecKoH CTaAHH (cMoTpH «n p1rno)f(e1rnc»). Om·rn .o.anrposKa (COAH-
8225, 6onoTHblC OTJTO)f(CHWI) orn6paHa npHMept·IO B OAHOM KHJIOMCTpe BbJWe 
KOHUa KJJaCCWICCKH Bblpa)f(CJllJOro MOpc1111oro KOMnne1<ca. ,Ilse .npyn1x (COAH-

8227 H COAH-8228) B 6onon1b1x OTJIO)((CH1rn x ncpc.n Mopc1-111b1 M KOMnr1c1<coM. 

EcrccTBCHHO, YTo 1TH .uaTHpOBKH xapaKTepH3ytOT 11e BpeMl! cyw ecTBOBaJJHll 

neAJJHKa, a speMll nocne ero .uerpa.o.au1rn, H 11a<Jana cj:JopM 11po0amu1 
MC)KMOpCll l!blX H MOpe1rnono.o.npy.UllblX 03ep. n o HaWeMy MllClll110, ll.llpO 
HcTopu•1ccKoii cTa.iJ.HH MO)KllO .uaTHposaTb np11Mep110 2,5 TbICll<JaMH ncT Ha3a.U 

(paAHOyrJTcpo.uHoe speMll). 3ToT 003pacT no.urncp)K.uaeTcll .uarnpo01<0H COAH-

6931 H3 .uon 1111b1 peKH He.D,birCM. 

TpeThll , 1-rau6onee cTapall (nepsaJI) cj:Ja3a HcrnpH4CCKOH CTa.!IHH, secbMa 
xopow o Bbtpa)f(eHa B pem,ccj)c. B 2011 r . 6£,rna Cl lCJJaHa nonb1T1<a nonY<JHTb ee 

B03paCT. B Me)f(.uype<JLe ncBblX npHTOKOB Xau.ny1-ia 6brn npoii.nc 11 urypc~ 

rn y6m1oi1 152 CM (pHc. 37). O nHcaHHe wypc~a (cnepxy - mnn) npHBOJl.HTCll 

mnKe. 
JleB06epe1KnaH 'faCTi. .nonnnbl p. XaiiJtyn. 06w HpHoe nomf)KCl!He 

BllyTpH MOpe11 E.1 H cTopHt.JeCKOH CTa;:J.HH B 5 M OT ITO,D.0111Bbl CKJJOHa MOpeHHOM 

rpl!Ahl. 3naKOBO-OCOKOBO-nywHllCBOe 6oJJOTO. 
I ) TO pep KOp114HCBbl H c p e.u11di CTCTICHl1 pa.3JJ0)f(CJIHll, n JJOTllbTH, n pomnaH 

KOpHl!MH paCTCHMH , n p 11 11 aJ].aBJll1BaTIHH TIOll13Jl)lCTCll RO.Ua .. .......... . . . .. . . 0-0,30 M ; 

2) Topcp KOpH•JHCBbltt c p e.uHeH CTCrICHl1 pa3Jl0)f(CH J1.ll c BKpanJlCllHllMH 

6eJICCOBaTblX f!CC'IHHOK; np11 11an anmrnamt11 BO.Uhl TICT ....................... 0,30-0,42 M; 

3) opraHO- MHHepa.rl bllaJI Macca; M l1Hepa.r1b Hall 'laCTb npC,!l.CTaBJTCHa TCMllO-CCpbl M 

c CH30BaTblM OTTCHKOM HJIOM c BKJllO'ICHHllMH TICClfHllOK; opramt 'ICCKa.ll 'laCTb -

npOH1'13hlBaJOlllHC HJI OCTaTKH paCTCHHH cpe)lHCH CTeneHH pa3JIQ)f{CHHll ...... 0,42-0,59 M; 

4) Kpym1onecya110-HJIHCTblC OTJIO)f{CllHll ceporo l\BCTa c BKJ1104CIJl.ll!MH 

oprallHKH B BH,!lC JIHCThCB TpaBllllHCTblX paCTCHHH (ocoK11); OT)leJ!bHbl C BKJJ J04Cf1Hll 

faJlbKH . .... . ........ 0,59-0,75 M; 

5) MJIHCTO- Kp yn 11o n ec4a111,1e OTJIQ)f(CJHlll CBCTJJO-Ceporo l..lBCTa c BKJJJOLJCl!HllMH 

r paBHfl, raJThKH 11 opraH 11•1ccK11x ocTa-rKoB (JJ.o I 0%) .. ... ............... ... .. .. 0,75-0,9 1 M ; 

6) 11ec•mHo-rpaBHHllhJC OTnO)f{CHHll c OCTaTKaMll pac TCHHil (no l 0%) .......... . 
0,91 - 1,02 M; 

7) HJIHCTbJC OTJTO)f(CIJl1ll C!130BaTblC f1J1acn1•111b1e c BKJll04CHHCM OCTaTKOB 

paCTCllHH )lO I 0%; Ha rrry61111e I ,08 M npOCJIOHKa Topqia TOJJW.HHOH 5 MM ................... . . 

J,02- J,15 M. 

8) HJJHCTa.SI opra110-MHllCpaJTbTJaJ1 Macca 6ypo-KOPH'IHCBaJ1; MHOJ'O'.IHCJICllllblC 

BJ<JllOlfeJrnll qiparMCllTOB CTBOJJOB ,llepeBheB ... . .. . .. . . ... . ..•. l, 15- 1 JO M . 

9) opraHO- M H l!CpaJlblla ll Macca 6yp o - KOp114He BaSI c M HOrO'IHCJICHHbl MH 

BKJIJO'leHHllMH raJThKH H CJ1a60 OKaTaHH blX BaJIYH'JHl\OB, 1jiparMCHTaM11 CTBOJIOB )lep eBbCB; 

c rny6HHOH KOJll14CCTBO raJJbKH ....... ... .... .... .. 1,30- 1.52 M. 
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Orn6patto H npoaHaJJ11311po0aHo Ha pan110yrnepo.!lHhti1. so3pacT ,D.Ba 

o6pa.Jua : 
I ) cpparMeHT crnoJia ncpesa c rny61111b1 145 CM. (7750± 125; COAH-

8527); 
2) opraHOM1111cpanb11aH Macca 113 lll1)f:<J1cii ' Jacn1 pa.3pe3a c rny61-111&1 145-

152 cM. O praH11Ka npc11.cTaBJ1e1rn cj:JparMCHTaM11 npcs ccHl!bJ, ocrnTKaM11 

pacrc1111ii 11 HaL1KpbIJJbH11KaM11 )l{YKOB (9400± 90; COAH-8528). 

Pwc. 37. Pa:ipe3 60110T11i,1x OTJJOlKCHHH B MClKAypC'lbC JICBbJX npwTOKOB Xai-iJ.1yHa. <POTO 

)],.B. 4ep11blX 
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KaK s11IJ,11M, n11 IJ,an1posK11 .n;aIOT cyweCTBCm10 6011ce Apestt11i1 B03pacr, 

qeM MO)f(HO 6h1no 6b1 O)f(11IJ,aTb. OIJ,ttaKo tteo6xoIJ,MMO OTMCTHTb c11cAy1-0wee. B 

cnoc 102- 1 15 CM 1-1a6mo.naeTC5I 51BHoe 11apywc1111c cTpanirpacjrn11 sepx1111X 

03ep110-60JIOTllblX OTJIO>KCHHH. 11ocne nec1-iaHo-rpaBl1HllhlX OTJlO)f(em1i1, "!TO Mbl 

11a6mo.z:i:antt, 1ianp11Mep, nepen MOpeHOH B pa3pC3C 60JlOTHblX OTJIO>KCHHH c 

.nan1posKar.111 COAR 8226 - 8228, mor<e 3aneracT cnoi1 111111CTb1x OTJJO)f(e1111i1 

CH30BaToro usera, nnaCTMWJaTbIX, c BKJIIO'iCHl1CM OCTaTKOB paCTCHHH no 10%. 

H a rnyfornc 1,08 M OTMeqaeTC51 npocnoiiKa Topcj>a Tonw1111oi1 5 MM. 0•1CB11JJ.HO, 

qTo JTOT cnoi1 (113 KOTOporo nony'iCHhI .z:i:arnpoBKM COAH 8527 - 8528) 

OTllOC51TC51 K OTJ10)1<CHl151M 6onee .n;peBHl1M, 'ieM BbllUeJ1e)f(aw11e CJ1011. 

3axopa111rna1rne 11 coxpaHCHHC paCTHTCJThllblX OCTaTKOB noIJ, Il,OHHOH 

MOpCHOH, B pa3Jll1LIHOro poD,a yrny6nemrnx, OTMe•iaeTC51 )J.11 51 ropHblX 

Tepp11Top11i1. Hanp11Mep, no A 513bIKOM ne.n;H11Ka Manh1i1 AKTpy 6b1na ttaH;:i.etta 

.n;peacc111-ra c paD,HoyrnepOJlHhIM B03paCTOM OKOJIO rpex TblC5JLI JlCT (COAH-5631) 

cranaxos, HaJapoa, XapnaMOBa, 2005). XOT51 3TO MeCTO ncpeKpbIBaJIOCb 

ne.n;1111KOB, KaK Ml11111MYM, B ManbJH JieJJ;HHKOBbJH ncp110D,. 8CCbMa HHTepec110 

6oJlOTO c 1-1a3aa1rncM «Bunte Moor» B llhy6aiiepcK11x Ani,nax B T11porre (Mayr, 

1964). <Dpa11u MaHep OTMC"!aeT B D,aHHOM MCCTe «CJIOeHbl H n11porn 113 TOpcj>51HblX 

npoCJJOeK 11 AOHHOH MOpeHbL 3TH OTJJO)f(ett11i:i, no ero MllCll1110, 11Mel-OT 

MaKCl1MaJih1Ib1H B03pacT OKono 1400 - 1300 neT .n;o P.X. JlCD,H11K <l>epHaycpepHep 

Heo.z:i:tt0Kpan10 3axopa1-111Ban Eyine Moop, 3aTeM 0TcTyna51 11 Bhl BOJJ.51 ero 1-1a 

JJ,HeBHYlO noacpXHOCTb. 

TaK11M o6pa30M, a TOM, "!TO 3TH .n;aT11poaK11 s no1111)1(e111111 y 6oKOBOH 

MOpCHbl, nOJIY'"IHJIHCb 6onee APCBHHMH, "ICM Ha'iaJIO l1CTOp11"1eCKOH CT8JJ;l111, 

1-111Yero oco6e1111oro ueT. Jle.D:HHK :no He 6yn1>JJ,03ep, KOTOph1i1 06513a11 rrp11 

HacTynanmr «c.n;11paTb» see phlXJibJe OTJIO)f(emrn s nott11)f(eH11i:ix peni,ecpa. Mb1 

C'i11TaCM, 'iTO cpopM11posaH11e 6oJIOTa B ycTbC KOKCOLfKl1 11 ll11Hl'O Ha 6oJIOTe 

T10.zzyT<Ty Ol(TI03Haq110 noKaJh1Ba10T, 'iTO .a.on1111a KoKChI s AKKeMCKYTO cTaD.1110 

nepeKphrnanach JICAHHKOM 113 .a.on11HhI T10ryp10Ka, 11 BhlWC neJJ,11111<oaoH. 

nJIOTl1Hbl o6pa30BhlBaJIOCb JleD,Hl1KOBO-llO,ll,rrpy,11,11oe 03epo . .l::(aT11pOBa1rne 60JIOT 

llOK83hIBaCT, 'iTO rrocne 4000-4200 JleT (pari;ttoyrnepOD;HhlH B03pacT) HatiaJlOCb 

TopcponaKonne1111e. T.e. , K 3TOMY apeMe11 11 neAHl1KOBO-no,11,npyA11oe 03epo 

D,0JI)f(H0 6bIJ10 6bJTh cnyll.\eHO. flonyqeHHblC Il,8T11pOBKl1 (7750 - 9400 neT) 

nOKa3b1Ba10T Jl11Wb TO, LJTO B :no ape~ ne,11,1-111Ka B ,IJ,aHHOM MCCTe lie 6btJIO. 
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3AKJIIOlfEHlfE 

MaTepHaJlbl HCCJlC,llOBaIHIH pa3MepoB 11 113MCllCllHSI OJ1e)J.e11e11HS1 BTOpOH 

nonos1111b1 ronouc~rn noKa3aJIH cnc.a.ymwce. C6op H a11an113 cTaTHCTHtiecKtt 

31-1aq11Moro MaTep11a.na no paJJ.11oyrnepoJJ.11b1M .naT11poaKaM, KaK B lOro-

3ana.nHoM, TaK H B Uc1-1rpaJihHOM Anrne (ropl lh!H Y3CJ1 oenyxH) no)J.rnep.nmrn 

ocHoB11b1e ¢a3bl AHHaMHK11 11en1-111Kos: AKKeMcKy10 cTaAHJO (TI110p no 

anbnHHCKOH x po11011or1111), TPH cpa3h1 Hcrnp114cCKOH cTa.n11H, cTaJJ.HlO AKrpy 

(<Dep1-iay). MaTepHaJJbJ pam1oyrnepo.aHoro .narnpoea11HS1 no3aonS11-0T 6onee 

06ocr-roea110 roaop11Tb 06 H3Me11e11HS1X TeMnepaTyp Tennoro nep110.na 3a BTopyl-0 

nonoe1111y ronou,c11a ll,cin panb11oro Amal! (fanaxos M .np., 2008, fanaxoB 11 JJ.p., 

2009). Cpam1e1111e a penbecpe l!BHO Bb1pa)f(e1111oi1 AKKeMCKOH crn)J.1111 a 6accci11-1c 

peKH Mym,n,r (B03pacT on pe.a,ene11 no ABYM pa.[(11oyrncpo,n1-1b1M JJ.aT11poeKaM) 11 

HMJiIT8ll,HOllllOe MO):(CJIMposa1111e Tilla ll OBOro nOJlO)f(Cl-I HSI Jl C)ll-IHl<OB B 6acceih-1e 

noKa3ano HX no1111y 10 H,11,CHTHlJHOCTb. 3To AOT<a3T>maeT n paBOMOlJllOCTh 

peKUHCTPYKLlHH ~weB11ero 011e.ne1-1eHHSI c TIOMOlllblO n11a110BOH MOJlCJlH. 

Mo.ne1111posar-r11c nnaimaoro noJio)f(eHHll JICJJ.llHT<OB B AKKCMcKy10 crn.n1110 s 
6accew11e peKH KoKchr noKa3ano, 4TO 011ei],e11c1rne 11ccne.nycMoi1 4aCTH Anrn51 

6hrno BCChMa 311a•111Te111>11hIM. <DHKcauH51 11 )J.aTHposarrnc s AOJJHHe peKH Kor<c&r 

03epHbn< 11non noKaJh1BaeT, LJTO B n ep110.n AKKCMCKOH cTa,11,1111 (4,7 - 4 ,2 TblC. neT 

Ha3a)J., paJJ.11oyrncpoJJ.HblH B0'3pacT) B 6acceiiHC cpopMHposaJIOCh JIC)J.HHKOB0-

110.nnpyJJ.llOC 03cpo c rny6m1oi1 y ne,nHHKOBOH nnoTHllbl (paH011 ycTbll pcKH 

T!Oryp!OK) B ncpBhlC COTHH MeTpOB (no HalUCMY MllCllHIO - 250 M). 

BomwnpH6oj.f11r,1e S1s11e1111S1 s Apes11eM 03epc pa3pywan11 ll3b1KH neJJ.HHKOB H 

rpaHccj>opMHposanH Mope1-1Hb1e OTJJO:>KCHJHI. Tio3TOMY s r<pyn11h1x peLJHhlX 

AOJJHHax 6accci111a pcKH K0Kcb1 51BHO Bh1pa)f(eHJ-1b1e ( KaK, 11anp11Mcp, s .non1111e 

peKH MynhTbT) MopcH1>1 AKKCMCKOH crn.a,HH oTcyrcrnym Ho 0Tcyrcrn11e MopeH 

r-re 03HatiacT, t:fTO one.ne11e1111e 4, 7 - 4,2 TbIC. neT 11a3aA s 6accei1 1-1 e peKR KoKCbJ 

6hTJIO HC311a4HTenbllhlM. 3 TO TaK>Ke 03Hat.TaeT, qTo Mopcj>onorHLJCCKHH MCTOJJ. He 

scer.na MQ)KeT 6b1Tb np11MCl111M npH naneornlllJ.HOnorHLJCCKHX pCKOHCTpyKUH51X. 

C 3TOH TOLJKH 3pCHH51 BCCbMa TIOKa3aTCITbHO MHellHC ffA.0J<HlllCB8 ( 1982). Tio 

ero M!-ICllHJO, J1,pen1-1 ee 011e.ue11eHHe B )J.OJ1 1111C pCKH KOKCbl 6b1Jl0 BCCbMa 

HC3Ha'iHTCITbHbl M. Vl JJ.CHCTBHTCJlbHO, HanpttMep, a 6accei11-1c pcKH XaiAJJ.yH l!BllO 

Bhlpa')l(eill!b!C MOpelllTbie KOMnJ!CKCbl OTMC'iaTOTC51 na BblCOTe 1400 - 1500 M. 

CoepeMCHHbIC JJC,11,HHKH, B COOTBCTCTBHH c KaTanoroM ;1C.!(HHKOB ( 1977) HMCIOT 

cj>HpHosy10 nHHHIO Ha BhTCOTe 22500 - 2350 M. Ecnu np11H5ITb, <no JJ.enpecc11JI 

CHeroeoH: JJHHHH 6bma MHHHl\laJibHa (CMOTPH OKHUJCB, 1982, c. 63) H pasIDIJiaCb 

700 M., TO CHCroBaj( Jll1HH51 «BTOporo llOCTM8KCl1MyM8» )J.OJI:>KHa 6btJla npOXO)J.HTb 

Ha BblCOTe 1600 M, HJIH llOLfTH Ha BblCOTC MOpCHHblX KOMn JICKCOB. Ecm1 

npttlll!Tb, 'ITO TOJlITlHHa 3THX JlC,11,HHT<OB 6bma 150 M (a, Cl<Opee scero, OHa 61>1J1a 

C~CCTBCHHO 60JlbWC), TO B nJlaHOBOC llOJlO)f(CHHC ,npCBHCH CHCroBOW rpaHHl(bl 

H MOpCHHblX KOMTIJlCKCOB coena,ueT. nonyqaeTCSI, LJTO B ):(OJIHHe XaHJJ.yHa 
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ne.D,HHKH npencTaBJlJIJJH co6oi1 npaKTWJeCKH O.D,HY '.30HY aT<KYMYJlHUl111 T104Tl1 6e3 

ll3b!KOB. ,lJ,aHHblH up11Mep 11p11BO).(HTC>l Jll1Wb )IJI>I Toro, 4T06bI eme pa3 I10K333Tb: 

Mopcpononfl!eCKHH MCTon He Bcerna MO)f(eT 6bTTh np11MCHl1M np11 

naneorn>1u11onor 11c1ecKHX peKoncTpyKL1m1x. 1fro6bJ l136e)f(aTb ourn6oK 

HC06XOL(HMO IWK naT11posa1rne MOpeH (1-ia CfTO yKa3blBaJl J1.H.I1BallOBCKHH), TaK 

H npHMCHCHHe f!JJaHOBhTX Monenei1 peKOHCTPYKU11H npeBHero onene11e1mii' 

OCllOBallllhlX Ila 33Bl1Cl1MOCT51X 113MCHCHJUI ncrrpeCCHl1 CHCrOBOH rpaHIH.(bl 11 

nen1rnKOBoro K03cpcjrnu11eTrra OT COBpCMCllllOH a6m1um1-aKKYMYJJ5lllHH. 
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TIPHJIOJKEHHE 



MeTeopoJior11qecKue xapaKTep11cT111rn TenJrnro nep110.na 

Ta6m111a I . MaTepmu1b1 1-iaGmo.[(cHH H no MCTcoponorn'ICCKol,\ cTa1-1 u11~1 Mynbrn-1 ( 1750 
M) JleTOM 1973 r. 

)le11b HIOllb HTOJlb ABrycT 
TeMJI. oca.[(K11 Ter.m OC<l.UKH TeMn Oca,11K11 

I 7,5 7,3 57,6 13,4 12,7 
2 13 ,6 5,6 11 ,0 11,0 
3 9,2 35, I 7,0 0, 1 9,6 2 1,2 
4 7,6 4,0 6,5 0,3 8,9 
5 5,4 6,8 7,1 5,2 
6 3,9 2,0 4,8 2,3 8,6 0,5 
7 3,4 0, 1 8, I 8,8 
8 5,8 11,0 9,9 19,0 
9 8,5 13,4 9,2 6,9 

10 7,0 4,3 14,1 0,1 10,6 
11 8,1 2,1 12,7 12,0 
12 8,6 13,4 11,4 2 1,3 
13 10,6 14,6 11,3 
14 11,6 16,7 1,9 11,1 6,3 
15 12,2 0,0 12,4 11,5 6,1 
16 12,2 11,5 11,5 
17 11,8 2,0 13, 1 0,1 11,9 
18 13, I 0,2 11,4 6 1,4 12,9 
19 13,6 9,3 0,5 12,6 10,1 
20 12,7 2,0 11,7 0,1 10,l 55,4 
21 10,5 2,2 9,9 2 1,0 8,2 2,2 
22 10,0 13,2 8,8 2,3 5,9 12,2 
23 10, 1 14,8 l2,2 2,7 
24 10,8 0,1 14,0 0,1 5,2 
25 11,9 2.1,9 11,7 34,6 6,0 
26 10,8 18,7 10,1 10,2 8,0 
27 8,5 24,7 8,9 6,2 8,7 
28 5,9 7,9 I 0,3 0,3 10,8 
29 7,4 11,4 10,7 
30 10,4 l4,8 10,9 
31 16,2 12,l 0,4 

Cpew1ee 
11Jll1 9,42 155,3 10,96 210,l 9,76 l 79,.5 
cy111111a 
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)J,m1 ouettK11 TepM11'tecKoro pc)l(HMa 11 ocaJJ,KOB BeCHOH (anpenh - Ma11) 11 

oceHhIO (cettrn6pb -0Krn6p1>) MeTeopo11orw 1ecK11e xapaKTep11cT11K11 no crnHu1111 

M yJI1>Ta- l 6blfIH yBR3aHbI c MCTeopoJiornqccK11MH xapaKTep11cT11KaM11 no 

crnm.1,1111 Karnnna (p11c. l 11 2). 

I 16 

I 14 

~ 12 
~ 

cb 10 

':ii 8 ·1 c:; 
>-
~ 6 . 
(.) 

4 ~ 

2 

0 ., 

6 8 10 

y = -0.0655x2 + 2.6766x - 14.588 

R2 = 0.7549 

12 14 16 

rMC KarnHga, °C 
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P11c. 1. 3as11c11MOCTb cpe;:iH11x cy-rO'IHhlX TeMnepaTyp Ha crnHu1111 Mym,rn-1 OT cpe)l.1-111x 
cyrO'-IHhlX Te1<mcpaTyp Ha CTaHu1111 KaT;u1.[(a . YlcnOJlh30BaHbl JHlHHbLC 3a 1110Hb, aBrycT 
1973 r. 
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P11c. 2. 3as11c11MOCTb cyTO'IHblX ocaJJ.KOB Ha CTa1·1u1111 Myn&Ta-1 OT cyro'1H1>1x ocaJ~KOB 11a 
CTaHu1111 Karn11.11a. I1cuOJib30Ballbl ;:iairnb1c 3a 1110Hb, asryCT 1973 r. (113 paccMm·peHilll 
y6paub1 oca)l.KH, csuaHJme c BHy-rp11Maccosoi1 06J1a'-!11ocTb10. Hanp11Mep, oca;:iK11 3a 2 1 -
23 1110tH.1) 
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Ta6m1ua 2 . CpeAHHe cyrO'IHhTe TeMrrepaTypbI no CTattu1111 MyJihTa-1 , soccrnttosneHHhTe 
no ,D.arn-1btM MeTeocrn11u1111 KarnH.Aa (anpenb - Mai1 1973 L) 

gCHb Anpem Mai1 

KaTa~111a M vnhrn-1 Karn1rna Mymrn-1 

l 0 ,4 -13 ,5 6,7 0,4 

2 3,5 -6,0 8,8 3,9 

3 2,7 -7 ,9 8,7 3,7 

4 3,3 -6 ,5 8 ,4 3.3 

5 5,4 -2,0 8,5 3 ,5 

6 5,3 -2,2 8,2 2 ,9 

7 4 ,1 -4,7 8.0 2 ,6 

8 4,3 -4,3 6,2 -0,5 

9 2 ,4 -8,6 5,0 -2,8 

10 4 ,5 -3,9 6,7 0,4 

11 5,6 - 1,7 5,2 -2,5 

12 3,3 -6 ,5 3,1 -6,9 

13 0,0 -14,6 0 ,5 - 13 ,3 

14 -2,2 -20,7 0 ,4 -13 ,5 

15 -2,2 -30,7 1,4 -11 ,0 

16 4 ,3 -4,3 0,8 -12,5 

17 6 ,4 -0,2 5,7 -J ,4 

18 7,8 2,3 11 ,3 7,2 

19 8,1 2 ,8 10,7 6,5 

20 9,4 4 ,8 13,7 9,8 

21 8,9 4,0 12, l 8,2 

22 8,2 2,9 8,9 4,0 

23 6,0 -0,9 3,3 -6 ,5 

24 5,4 -2,0 6,5 0 ,0 

25 6, 1 -0,6 9,7 5,2 

26 8,4 3,3 12,6 8,7 

27 4,8 -3,3 13 ,9 9,9 

28 0,5 -13,3 13 ,7 9,8 

29 2,8 -7,6 12,4 8,5 

30 3,7 -5,6 12,3 8 ,4 

31 l l,6 7 ,7 
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Ta6nm~a 3. Cpe.nirne cyTOl.JH bre TeMnepaTyphr no crnHu1111 Mym,rn- 1, soccTaHosneHHhle 
no )laHHbTM MeTeOCTaHIHHI KaTaH)la ( CCHTll6pb - OK'rn6 pb 1973 r .). 

,[(eHb CeHnr6pb 0KT116pb 
KaTaHna M yJTbTa-1 KaTattna MyJT bTa-1 

1 10 ,7 6,5 0,8 -1 2,5 
2 9,9 5,5 0,2 -14 , l 
3 12 ,0 8,1 - 1,2 - 17 ,9 
4 10 ,5 6,3 -1,9 -1 9,9 
5 l 1,7 7 ,7 -1 ,2 -17 ,9 
6 11,0 6,9 1,5 - 10 ,7 
7 12 ,0 8,1 5,7 -1,4 
8 10 ,4 6,1 7,5 1,8 
9 8,8 3 ,9 0,4 -13,5 

10 8,8 3 ,9 -2,4 -21 ,4 
11 7,9 2,4 -1,l - 17,6 
12 8,3 3 ,1 -1,5 - 18,7 
13 7,5 1,8 -1 ,3 -1 8,2 
14 9,4 4 ,8 4 ,4 -4 ,1 
15 10,4 6 , 1 2,3 -8,7 
16 1 l , 1 7 ,0 -0,8 -1 6,7 
17 11,9 8,0 2,9 -7 ,4 
18 10,9 6 ,8 -0,6 -1 6,2 
19 13, l 9,3 0,3 -1 3 ,8 
20 11,3 7 ,2 0,7 -1 3 ,0 
2 1 9,7 4,9 0,8 - 12 ,9 
22 5,7 -1 ,4 1,3 -11,2 
23 0,9 -1 2,2 0,8 - 12,9 
24 3,5 -6,0 -2,0 -9,5 
25 6,2 -0,5 - 1,7 - 19,4 
26 6,4 -0,2 - 1,4 - 18,4 
27 7,2 1,3 3,1 -6,9 
28 3,7 -5,6 2,2 -9,0 
29 1, 1 - 11,8 -2,4 -21,4 . 

30 1,0 - 12,0 -5,6 -31,7 
31 -1,6 -1 8,7 
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Ta6m111a 4. CyTO'IHh!e ocaJIKH no crnm~HH MyJTbTa- 1, aoccrnHoaJTeHHblC no J1aHHblM 
MeTeoCTaHUMH KaTaHJla (anpcJTh - Ma~i 1973 r.) 

,l.l,e11b AnpeJTh Mm1 

KaTaH)la MyJThTa-1 KaTa111ia MyllbTa-1 

I 
2 
3 
4 16,2 37,4 

5 0,9 4,1 7,2 16,0 

6 
7 0,0 2,6 

8 11,3 25,1 

9 0,3 3, 1 

10 
11 18,6 43,9 
12 2,1 6,1 
13 6,1 13,7 
14 1,0 4,2 0,7 3,7 

15 0,3 3,1 

16 9,5 2 1,0 

17 
18 
19 
20 
21 3,9 9,4 
22 2,5 6,9 
23 3,9 9,4 0,0 2,6 
24 
25 
26 5,2 11 ,9 
27 6,2 13,9 
28 3,5 8,7 

29 1,7 5,4 

30 0,4 3,2 

3 1 5,5 12,5 
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Ta6JT111.{a 5. CyTO'lHblC ocaJIKH no cTamtHtt MynhTa-1, aoccTaHOBJJCHHhIC no Jl3HHhlM 
MCTCOCTaHL.{1111 KaTaJl.l(a (ce1rrn.6pb - 0Krn6pb 1973 r .). 

JJ:e11b Ce1-1rn6pb Ol\rn6pb 
Karn1u1a MVJTbTa- 1 Karnw.1a Mv11bTa- l 

I 0,0 2,6 
2 4,2 10,0 1,8 5,6 
3 0,8 3,9 
4 
5 
6 
7 
8 8,9 19,6 7,7 17,0 
9 0,5 3,4 

10 0,0 2,6 
I I 0,7 3,7 
12 0,9 4,1 
13 0,0 2,6 
14 
15 
16 
17 6,4 14,3 
18 0,0 2,6 0,0 2,6 
19 
20 
21 2,8 7,4 3,0 7,8 
22 0,7 3,7 
23 0,3 3,1 
24 
25 
26 
27 
28 4,3 10,2 
29 0,0 2,6 
30 
31 3,9 9,4 
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P11c. 3. llna11osoc nOJ10lKe 1111 e HC,!IHHKOB B 6accei1He p e K11 XaH.uy11 (AKKCMCKal! CTaA11il, 

4,2 - 4,3 TLJC. JJeT 11a3aJJ.). I - cHerosall rpa1111u.a 1-ia JlCAHHKe, 2 - neAopa3ACJLht , 3 -
OCllOBllbl C xpc6J'bl 11 11 X o-rporn, 4- cjll1pHOBblC 6accei-i11bl nen.1111KOB, 5 - )i1b1K11 J1e[J.Jl l1 KOB, 

6 - 11anpaBJ1Cll11C /'.\Bl1.lKCHHll Jlb[la. 
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P11c . 4. flnau osoc 110JIOlKem1e J1e.111rnKOB B 6accei11-1c p cKH K aparai-1 (AKKCMcKall CTa.!(Hll, 

4,2-4,3 Tblc. neT 11a3an). I - c 11erosal! r pmmna Ha nc.!(rrnKc, 2 - nenopaJ,11enLr, 3 -
OCHOBHblC xpc6Tbl 11 11X OTporn , 4 - cjJHpHOBbl C 6accci1Hbl JlC,!IHMKOB. 5 - )[3b! KH JIC,!IHHKOB, 

6 - na11pasJre 1111e JlBl·D1<e1111R Jlb.Ua 
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: •• : 4 .. .. 
p 11c. 5. l l na1rnsoe nono;Ke1111e HCJl!IHKOB s 6accdiHe p cKH 5aHHaSI (AKKeMcKaSI CTaJ\HSI , 

-1,2-4,3 ThlC. neT Hll:3aJl). I - c 11c r oBaS1 r paHHl!a Ha JICJlllllKC, 2 - OCllOBllhlC xpc6Thl H HX 

OTpOrH , 3 - ~rnpHOBblC 6acccifllh1 ne)lllHKOB, 4 - JIC.llOp33JlCJlb1, 5 - Sl3h1KH JIC)llll1KOB, 6 -
m111pannem1e 1.1s11JKc1111ll Jlb,ila. 
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P11c. 6. I1Jianosoe no.qo)l(c1111e ne.D,HHKOB B 6accei111e p e K11 Kpacnol!pK11 (AKKCMCK<UI 

CT3.!J,11JI, 4,2-4,3 Tbl C. JICT lla3a/l,). I - CHCfOllaH rpam11~a Ha JIC)lHl1Ke, 2 - OCllOllllblC x pc6T bl 

11 11X O'rpo1· 11, 3 - cjrnpHOllbl C 6accettHbl JlCJJ,HHKOll, 4 - H3b1K11 JlCJJ,HHKOB, 5 - Ha11paBne1rne 

JJ,ll l1)1(CHl1ll Jlb.a_a. 
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P 11c.7. 1lJ1a 1mnoe 110Jio>Kc 1111c JICD,H11KOB B 6 accei1He p c K11 l l o•111a11 (AKKeMcKall CTaL\11l!, 

4,2-4,3 TblC. JICT HaJau) . I - CHCl'OBa l! rpa1111ua ua HCL\llHKC, 2 - 11euop a111.e11bt , 3 -
OCHOBllt.IC xpc6Tbl 11 11X OTpor11, 4 - cjrnpHOBblC 6accei111u1 neJ]tll1KOB, 5 - l l 3blKl1 JIC;.l ll11KOB, 

6 - Ha 11paBJIClll1 C IJ.8 11)Kelll1ll JlbLla 
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PHc.8. l l 11a11o n oe n ono)f{eHH C ne.D.HHKOB s 6acceHH e p c K11 T1or y p 10K (AKKCMCKa11 CTaL11111, 

4,2-4,3 Tbl C. JJCT Ha3a;.t). I - CHernBal! rpaH11ua Ha JJe,UllHKC 2 - ne.uop a3,UCJlbl, 3 -
OCllOBllbJe x p e6Tbl J.I J.IX OTporu, 4 - cjmpHOBhlC 6accci1Hbl JICJlJIHKOR, 5 - !13blKJ.I JlC}lHHKOB, 

6 - 11a 11paBJICliHC ,!lll11>KCHl1ll Jlb;.ta. 
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nporpaMMHOe OOecneYeHY!e J].J1H pacYeTa OaJ1aHCa .ne,llHlllI<:a 
TOMY!t.,i 

FORTRAN 77 

program multal 
c COBpeMeHHOe COTOHHMe ne.JJ.HMKa TOMMY 

integer ih(102) , ig(l02),ip 
dimension hl (12 , 12) , h (102) , e (12 , 12) , u (12 , 12) , 

lxs (102) , L (275) , x (275) , akk (102) , bnf (102) , h2 (12 , 12), 
2abl(102) , tsom(183) , xsorn(183) , di(l02) , h3(12 , 12) 
3 , sgl (20) , hgl (20) , wgl (20) , sdi (20) 
real ra(l0) , hb(l02) , dh(102) , dhh(9) 
data ra/ -500 .,-250 ., - 100 .,-

50 ., o. , 50 . , 75 ., 100 . , 150 ., 250 . I 
data 

dhh/0 . 0 , 0 . 005,0 . 01 , 0 . 015 , 0 . 02 , 0 . 03 , 0 . 04 , 0 . 05 , 0 . 06/ 
rn=102 

c war ceTKYI (i<:M), no KOTopoA onpegenHJllllCb TOt.,ii<:M 
dl 0 . 25 

c - BWCOTa onopHOA CTaHUYIH 
hgrns=l . 75 

c ACHTUNG J.13MeHR~l.l.\lllACR napaMeTp ! ! ! ! 1 1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
c - oca.JJ.KH 3a R.UpO 3J.1Mbl (HOR6pb - MapT) 

w0=350 . 
c - .nn1.1Ha neTHero ce3oHa (anpenb - CeHTR6pb) 

ll=183 
c cpe.JJ.HYIA .UJlR 6acceAHa CKaYOK TeMnepaTyphl 

tsk=0 . 7 
c onpe.neneHHe 1.1.neHTM¢HKaTopa TOYeK 6acceAHa 

ip=O 
c BBO.U BhlCOTHhlX TOYeK 6acceAHa 

call tomits (h , ih) 
call boden (hb) 
do 77 i=l , rn 

77 dh(i)=h(i) - hb(i) 
c nepeBO.U O.UHOMepHOI'O MaCCMBa B J].ByMepHhlA 

call mul030(h , hl ,rn) 
c onpegeneHMe YKJ10HOB M 3KCn03MUMA 

call gmorfo(l2 , 12 , e , u , hl , ip , dl) 
c BBOJJ. MJ].eHTM¢MKaTopos Jle)J.HHKOB 
c ACHTUNG M3MeHR~l!lMillCR napaMeTp 
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
c BBOJJ. TeMnepaTyp M ocanKOB 3a KOHKpeTHhlA I'OJJ. 
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call dh7980 (t , x) 
call rnlakml(h , hl,e,u,xs , t , x , akk , rn , dl , tsk , 

lhgms ,wO, ll , ih , h2) 
c onpegeneHHe tsom und xsom 

do l i=l,183 
tsorn(i) L(i+92) 

1 xsom(i) x(i+92) 
call rnltajn(h , di , akk, abl , bnf , tsom, xsorn, ih , hgrns , 

lm, ll , dl,hl,h2 , e , u) 
c ACHTUNG 1113MeHRnw1.1illcH napaMeTp ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
c war no BpeMeH11 

dt=50 . 
call mlglet(h , ih ,di , m, dl , dt , hb , ig) 
call rnul030(di ,h3 , rn) 
call artist(h3 , 12 , 12 , ra , 10) 
call rnlblok(di ,ih,dl,rn, sgl ,hgl ,wgl,sd j) 
call torniLs(hb , ih) 
do 22 i=l , rn 

22 dh(i)=hb(i) - h(i ) 
call mul030(dh,h3 ,rn) 
call artist(h3 ,1 2 ,1 2 ,dhh,9) 
stop 
end 

subroutine mlakrnl(h , hl , e , u , xs,t,x , akk , 
lm , dl , tsk , hgms,wO , ll , ih , h2) 

c - nonnporpaMMa pacYeTa aKKYMYJlRU1111 B 6acceAHe c 
y'OeTOM 
c TpaHc¢opMaUMM BeTpOM 11 naB11HaMM 
c h - O.UHOMepHbrn MaCCl1B a6comOTHb1X Bb!COT 
c hl - JJ.BYMepHblA MaCCMB a6COJ1!0THblX Bb!COT 
c h2 - ¢01-1osbre w peanbHble c1-1ero3anacb1 
c e - .llBYMepHbrn MaCCl1B c 3I<:Cn03HUHeA ( B n11) 
c u - .UByMepHhlA MaCCl1B c YKJlOHaMl1 (B tg a) 
c hop - BhlCOThl onopHwe .unR pacYeTa cHero3anacoB Ha 
BHeJle.IlHHKOBOA 
c noBepxHOCTlll 
c wopg - BhlCOThl onop1-1we JJ.nR pacYeTa CHero3anacoB Ha 
ne.nH11Kax 
c XS - 0.IlHOMepHbrn MaCCMB ¢0HOBWX CHero3anacoB 
c akk - 0.IlHOMepHb!A MaCCl1B ¢oHOBOM aI<:KYMYJ1RUMM no 
T04KaM CacceA1-1a 
c t - TeMnepaTypw onopHoA cTaHu1.1111 3a neTo + CanaHcoBwA 
I'O.Il 
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c x - To~e no ocanKaM 
c di - 6anaHC B TOYKax (He nsyMepHWM MaCCKB ) 
c abl - a6nRUMR B TOYKax (He DByMepHhlM MaCCMB ) 
c tsom - TeMnepaTypw neTa 
c xsom - ocanKM neTa 
c m - YMCno TOYeK B 6acceAHe 
c dl - war ceTKM B 6acceAHe 
c tsk- TeMnepaTypHhlM CKaYOK , 3anaeTCR npMMepHhlM DflR 
acero 
c 6acceAHa 
c hgms - BhlCOTa onopHOM CTaHUMK 
c wO - BenMYMHa ocanKOB no onopHOM rMC 3a Rnpo 3MMW 
(Xl-lll) 

c ih - KDeHTM~MKaTop noaepxHOCTM 6acceAHa K 
KOHKpeTHOro nen-
c HMKa 
c tw - cpenHeMeCRYHhle TeMnepaTypw Rnpa 3MMW(HOR6pb ­
MapT) 

real h(l) , hl(12 , 12) , e(l2 , 12) , u(l2 , 12), 
2hop (15 ), wop (15) , wopg (15 ) , xs (1) , akk (1) , t (1) , x (1) , 
3tw (5 ) , rs (6) , gap (25 ) , h2 (12 , 12) 
integer ih(l ) 
data tw/ - 14 . 2 ,-19 . 6 ,-20.1 ,-18 .7,-15.7/ 
call mlwntr(t , x , hgms , hop , wop,wopg , wO,tsk , tw , gop) 
call mlsnee(h,ih , xs , hop , wop , wopg , m) 
call mul030(xs , h2 , m) 
call mlusn (h2 , e,u) 

c onpeneneHKe akk(i ) 
n2=0 
do 40 j=l , 12 
do 40 i =l , 1 2 
if(hl(i , j) . lt .0.) go to 40 
n2=n2+1 
akk(n2) =h2(i , j) 

40 continue 
return 
end 

subroutine mlglet(h , ih , di , m,dl,dt,hl , ig) 
c pacYeT YMeHbweHKR nnomanK nenHKKa npK OTpKuaTenbHOM 
6anaHce 

real h (1) , di (1 ), hl (1 ) 
integer ih(l) , ig(l) 
do 30 i=l , m 
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30 ig(i)=ih(i) 
ledn=lO 
do 1 il=l, 5 
ledn= l edn+l 

c sdO - o6waR cyMMa 6anaHca s TOYKax 
sd0=0 . 0 

c sdl - nono~MTenbHaR YacTb 6anaHca s TOYKax 
sdl-0 . 0 

c sd2 OTPMUaTenbHaR YacTb 6anaHca 
sd2=0 . 0 

c YMCflO TOYeK nenHMKa 
n=O 

c noncY:eT cyMMbI 6anaHca s TOYKax nenHMKa M ero nono~MT 
YaCTM 

do 2 i=l , m 
if(ih ( i) . ne . ledn)go to 2 
sdO=sdO+di(i) 
if (di (i) .ge . 0 . 0) sdl=sdl+di ( i) 
if (di (i) . lt . 0 . 0 ) sd2=sd2+di (i) 
n=n+l 

2 continue 
c noncYeT OTPMUaTeJ"!bHOH YaCTM 6anaHca B TOYKaX 

if(n . le . O)go to 1 
if(sdO . ge . 0 . 0)go to 1 
sg=dl *dl*n 

c KOMneH CaUMR OTPMUaTeJ"!b HOr o 6anaHca B TOYKaX 
do 5 j=l , m 
b=O.O 

c noMCK TOYKM c MMHY1ManbHbIM 6anaHCOM 
do 3 i=l , m 
if(ig(i) .ne . l edn)go to 3 
if (di ( i) . lt . b) go to 4 
go to 3 

4 b=di (i) 
nl=i 

3 continue 
ig(nl)=2 
sd2=sd2-di (nl) 

if((abs(sd2)) .le.sdl)go to 10 
5 continue 

10 continue 
c yMeHbWeHMe nnomanM nenHMKa 

do 6 i=l,m 
if(ih(i) . ne . ledn)go to 6 
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if(ig(i) .eq . ledn)go t o 6 
h(i)=h(i)+di(i)*dt*0.000011 
if (h ( i) . gt . hl ( i) ) go to 6 
h(i) =hl(i) 
ih(i) =2 
di(i}=-10000000 . 

6 continue 
c onycKaHMe nos-TM ne~HMKa B CBR3J.1 c yMeH bWeHMeM e r o 
nrrow.a.uvr 

k=O 
do 7 i =l , rn 
if(ih( i) . ne . ledn )go to 7 
k=k+ l 

7 continue 
if(k.ge.n)go to 11 
sgl=dl*dl*k 
hg=0 . 0315*(sg**0 . 333) 
hgl=0 . 0315*(sgl** 0 . 333) 
dh=hg- hgl 
do 9 i =l , rn 
if(ih(i) . ne .ledn)go to 9 
h(i) =h(i)-dh 

9 continue 
11 cont i nue 

1 continue 
return 
end 

subroutine mul 030(h, hl , m) 
c no.n;nporpaMMa o6o3Ha"leHMR rpam1i.i: 6accet1Ha MynbTbI 
(cospe MeHHoe 
C COCTORHMe - 1970 !' .) 

rea l h(l ), h1 (12 ,1 2 ) 
c krl-HOMepa ToqeK c nes oro Kpaq 6accet1Ha 
c kr2-HoMepa ToqeK c npasoro KpaR 6accet1Ha 
c kr3-Konvr"leCTBO " nycTbIX " To"leK OT " 1- oilr sepTMKarm " ~o 
Haqana 
c 6acceilrHa(vrcKn~qaq Ha"lano) 

integer krl (l l ) ,kr2(1 1) ,kr3 (1 1) 
data krl/1 , 9,18,28,38,48,58 , 69 , 80 , 91 , 98/ 
data kr2/8 , 17 , 27 , 37 , 47 , 57 , 68 , 79 , 90 , 97 ,102/ 
data kr3/6*1 , 3 *0,1, 3/ 
do 50 j=l, 12 
do 50 i =l,12 

78 

50 hl( i , j}=-1. 
n=l 
do 1 i=l,m 
if(i.gt . kr2 (n) )n~n~ l 

k=n 
l=kr3(n)+i-(krl(n)- 1 ) 

1 hl (l,k)=h(i) 
return 
end 

subroutine tomits (h,ih) 
real h( l) , y(l02) 
integer ih(l),ihl(l02) 

c Maccvrs c a6comoTHbIMJ.1 BbICO TaMJ.1 6accei1Ha , cospeMeHHOe 
COCTORHJ.1e 

da ta 
y/2.99,2 .69 , 2.63 , 2 .58, 2 . 75 , 2 . 75,2 . 70 ,2.62,2.9 0 , 2.68, 

12 .5 8,2 .55, 2 . 52 , 2 . 47,2.30 , 2 . 46,2.40 , 3.01,2 . 64 , 2 . 59 , 

22 . 52,2 . 51 , 2 . 45,2 . 40 , 2 . 30 , 2 . 20 , 2 .14, 2 .8 0 , 2 .5 8 , 2 . 50, 

32 . 44 , 2.49,2 . 40,2 . 33 , 2 . 27,2.16 , 2.10,2 . 80,2 .6 7 , 2 . 60 , 

42 . 55 , 2 .48,2 . 34 , 2.29 ,2.2 1 , 2.06 , 2.0l,2.87,2.65 , 2.62 , 

52 . 60,2 . 55,2.37,2 . 29,2.20,2 . 06 , 1 . 94 , 2.73,2 . 72 , 2.72 , 

62.81 ,2.48 , 2.46 , 2 . 50,2.40,2.26 , 2 . 06,2. 05 , 2 . 66 , 2 .62, 

72 . 54,2 . 50,2 . 36 , 2.36,2.36 , 2 . 34 , 2 . 58,2.40,2 . 2 0, 2 .80, 

82.58,2 . 48 , 2 . 42 , 2.30 , 2 . 28 , 2 . 26 , 2 . 26 , 2 . 44 , 2 .4 5 ,2.30, 

92.50,2 . 44 , 2 . 40 , 2 . 26 , 2 . 22 , 2 . 23,2.60,2.36,2 . 30 , 2 . 22 , 
a2.10 , 2 . 20/ 
data ihl/2,4*11,4*2,7*11,2 , 2 , 6*11 ,4*2 , 6*11 , 3*2 , 

15*11,5*2 , 3*2 ,13,6*2 , 3*12 , 2 , 2*13 , 5*2 ,3* 12 , 2, 
213 , 7*2 , 12, 12 , 20 *2/ 

do 1 i=l ,1 02 
h (i) =O . O 

l ih(i} =O 
do 2 i=l ,1 02 

2 h(i)=y(i} 

79 



do 7 i=l , 102 
7 ih ( i ) =ihl (i) 

return 
end 

subroutine boden(h) 
real h(l),y(102 ) 

c MaCCl1B c a6COJ1IOT Hb!Ml1 Bb!COTaM11 6accei::!Ha 6e3 JleilHJl!KOB , 
c coapeMeHHOe COCTOBHl'le 

data 
y/2 . 99 , 2 . 66 , 2 . 59 , 2 . 55 , 2 . 73 , 2 . 75 , 2 . 70 , 2 . 62 , 2 . 90 , 2 . 66 , 

12 . 53 , 2 . 50 , 2 . 47 , 2 . 41 , 2 . 24 , 2 . 43 , 2 .40,3. 01 , 2 . 60 , 2 . 54 , 

22 . 48 , 2 .4 6 , 2 . 39 , 2 .3 7 , 2 . 30 , 2 . 20 , 2 . l4, 2 . 80 , 2. 53 , 2 . 45, 

32 . 39 , 2 . 44 , 2.36 , 2 . 30 , 2 . 27 , 2 . 16 , 2 . l0 , 2 . 77 , 2 . 63 , 2 . 56 , 

42 . 51,2 . 44 , 2.34,2 . 29 , 2 . 21 , 2 . 06,2 . 01 , 2 . 87 , 2 . 65 , 2 . 62 , 

52 . 58 , 2 . 55 , 2 . 37 , 2 . 29,2.20 , 2 . 06 , 1 .94 , 2 . 69 , 2 . 68 , 2 .69, 

62 . 81 , 2 . 45 , 2 . 43 , 2 . 5 0, 2 .4 0 , 2 . 26 , 2 . 06 , 2 . 05 , 2 . 63 , 2 . 59 , 

72 . 51 , 2 . 50 , 2 . 33 , 2 . 36 , 2 . 36, 2 . 34 , 2 . 58 , 2 . 40 , 2 . 20 , 2 . 80 , 

82 . 55 , 2 . 45 , 2 . 42 , 2 . 30 , 2 . 28 , 2 . 26 , 2 .26 , 2 .4 4 , 2 . 45 , 2 .30 , 

92 . 50 , 2 .44,2.40 , 2 . 26 , 2 . 22 , 2 . 23 , 2 . 60 , 2 .36,2 . 30 , 2 . 22 , 
a2 . 10 , 2 . 20/ 

do 2 i=l, 102 
2 h(i ) =y (i) 

return 
end 

subroutine 
mlwntr(t ,x , hgms , hop , wop , wopg , wO,tsk , tw,gop) 
c pac4eT ~OHOBhlX CHero3anacoa a 6acceAHe 

real 
t (1 ), x (1) , tl (125) , x l (125) , xgr (5 ), hop (1) , gop (1 5 ), wop (1) 

lwopg (l) , tw(l) 
integer l 

C CHero3anachl Ha rMC 3a 311MY 
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c onpeneJieH11e HaYaJla 3HMhl no rMC 
jl=92 

d o 210 i=l, j l 
tl (i) =t (jl+l- i) 

210 xl(i)=x(jl+l- i) 
cal l dhnwin(tl , xl , nw , hgms , jl) 

c o npeneneH11e KoHua 3HMhl Ha rMc 
j2=1 21 

d o 211 i=l,j 2 
tl (i) =t (i +9 2 ) 

211 xl (i) =x (i+92) 
cal l dhnwin(tl , xl , kw , hgms , j2) 

kw=kw+92 
C CHero3anaCW Ha I'MC K naTe BeceHHeM CHerOCbeMKl'I 

wOs=wO 
do 1 i=nw , kw 

1 wOs=wOs+x(i ) 
c yYeT 11cnapeH11~ 3a 311My (np11H11MaeM era cpenH11M 
MHOrOJleTH11M) 

wOs=wOs - 15 . 0 
c onpeneneH11e onopHhlX BhlCOT 

hop(l ) =hgms- 0.2 
do 2 i=2 , 15 

2 hop(i)=hop(i - 1)+0 . l 
c rpan11eHTW cHe r osanacos Ha cTaHnapTHhlX awcoTax 

xgr(l)=0 . 0575*(w0s- 14 . 4) 
xgr(2)=0.138*(w0s - 4 5 .4) 
xgr(3 ) =0.1825*(w0s+7 . 3 ) 
xgr(4)=0 . 1225*(w0s+l20.2) 
xgr(5)=0.0775*(w0s+332.6) 

c rpan11eHThl c He r o3anacoa Ha onopHhlX BhlCOTax 
do 4 i=l , 15 
if(i . le . 16)go to 5 
gop(i ) =xgr(5) 
go t o 4 

5 j=(i- 1)/4+1 
gop(i) =xgr(j)+(xgr(j+l) - xgr(j))/0 . 4*(hop ( i) ­

hop ( j*4 - 3)) 
4 cont i nue 

c cHero3an achl Ha o n o pHwx acoTax 6acceAHa 
wop(6)=w0s 
do 6 i=l , 15 
if(hop(i ) .gt .hgms ) go to 8 
wop (5 ) =wop ( 6) - gop ( 5) 
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wop(4)=wop( 5) -gop(4 ) 
wop(3)=wop (4) - gop (3) 
wop(2) =wop (3) - gop (2 ) 
wop( l ) =wop (2 )-gop ( l ) 
go to 6 

8 wop(i)=wop(i- l)~gop ( i - 1) 

6 continue 
c cHero3anachl Ha onopHhlX BhlCOTax neDHKKa 

d o 212 i=l , jl 
212 tl ( i ) =Ll ( i )- tsk 

call dhnwin(tl , xl , nwg , hgms , jl) 
dO=O . O 
do 10 i=nwg , nw 

10 dO=dO+x(i) 
d o 11 i=l , 15 

11 wopg ( i ) =wop (i ) +dO 
return 
end 

subroutine mlsnee (h , i h, xs , hop ,wop,wopg , m) 
real h ( l ) ,xs (l) , hop (l ) , wop ( l ), wopg( l ) 
integer ih(l ) 

c pacYeT ¢oHOBhlX cHero3anacos s 6acceAHe 
c no ODHOMepHOMY MaCCKBY 

do 1 i=l , m 
if(ih ( i ) . e q. O) go to 1 
if ( ih ( i ) . eq . 2 ) go to 4 

c pacYe T ¢oHOBhlX CHero3anacoB Ha neDHMKOBOA 
noaepxHOCTK 

do 2 j=l , 14 
i f (h(i ) . lt . h op (l ) ) xs (i) =wopg(l ) 

if ( h ( i ) . ge . hop ( j ) . and . h ( i) . lt . hop ( j +l) ) xs ( i ) =wopg ( j) + ( 
wopg (j +l) 

l - wopg(j))*(h(i) - hop(j))/10 . 0 
if (h ( i ) . ge . hop ( 15) ) xs ( i) =wopg ( 15) 

2 continue 
go to 1 

4 continue 
c pacYeT ¢oHOBhlX CHero3anacoB Ha BHenenHMKOBOM 
nosepxHOCTK 

do 3 j=l , 14 
if(h(i) . l t . hop ( l))xs (i) =wop (l) 
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if (h ( i) . ge . hop ( j) . and . h ( i) . lt . hop ( j + 1) ) xs ( i) =wop ( j) + (w 
op( j+l) 

2 -wop ( j ) ) * (h(i) - hop(j ) ) /10 . 0 
if (h ( i ) . ge . hop ( 15) ) xs ( i) =wop (15) 

3 continue 
l continue 

return 
end 

subroutine mlusn(h2 , e , u) 
real h2 (12 , 12) , e (12 , 12) , u (12 , 1 2) 
integer not(l2 , 12) 

c nonnporpaMMa TpaHc¢opMauvrM ~oHoswx cHero3anacoa 
naBKHaMvr 
c V1 MeTenHMi 
c onpeneneHvre naevrHttoro nvrTaHvrH 

do 4 il=l , 20 
c CYKTaeM , YTO 6onee 10 pa3 CHer OT TOYKM K TOYKe He 
nepeMemaeTcR 
c MeTKa BhlXODa M3 UKKna 

n=O 
c Kpaeahle 3HaYeHMR M OOlifCK TOYeK CHOCa 

do 3 j=2 , 11 
do 3 i = 2 , ll 
if(h2(i ,j) . lt . 0 . 0 ) go to 3 
if(h2(i , j) . le . 250 . 0)go to 3 
if (u (i , j) . le . 0 . 7) go to 3 
if(u(i , j} . gt . 3 . 0}go to 48 

48 continue 
c nepepacYeT CHera B TOYKax naBMHHOrO CHOCa vr 
aKKYMYnRUliflif 

call dhj2j2(n , e , i , j,i2,j2) 
d=h2 (i , j) - 250 . 0 
h2(i , j}=250 . 0 
h2(i2 , j2 ) =h 2 (i 2 ,j2)+d 

not(i , j)=2 
not(i2 , j2)=3 

3 continue 
if(n . gt . lO)go to 5 

4 continue 
5 continue 

c nepepacnpeneneHvre cHera MeTenRMvr 
do 6 il=l , 20 
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c C4YITaeM , 4TO 5onee 10 pa3 CHer OT T04KY! K T04Ke He 
nepeHOCY!TCR 
c MeTKa Bhlxona M3 UMKna 

n=O 
c KpaeBwe 3Ha4e HYIR YI noMCK T04eK CHOCa 

do 7 j=2 , 11 
do 7 i=2 , 11 
H (h2 (i,j) . lt . 0 . 0 ) go to 7 
if (h 2 (i, j ) . le . 400 . 0 )go to 7 
if (u (i , j) . gt . 0 . 2)go to 7 

c nepepac4eT CHera B TOYKax MeTenesoM DYl~nRUYIYI YI 
aKKYMYflRUYIJll 

call dhi2j2 (n , e , i , j , i2 , j 2 ) 
d=h2 ( i , j )-400 . 0 
h2 ( i , j)=400 . 0 
h 2 (i2 ,j 2 ) =h2 (i2 , j2) +d 

not (i, j)=4 
not(i2 , j2 ) =5 

7 continue 
if (n.gt . lO )go to 8 

6 continue 
8 continue 

c y5MpaeM flY!WHY!e T04KY! B03HY!KWY!e scnenCTBYle neMCTBY!R 
naBY!H 

do 54 j =l , 12 
do 54 i-1 , 12 
if (e(i , j) . lt . 0 .) h2(i , j) = - 10 . 

c nepeBOD MM B r Ha CM . KB . 
h2 ( i , j l =h 2 ( i , j ) I 1 o. 

5 4 continue 
return 
e nd 

s ub routine dhnwin( t l , xl , nwg , hgrns ,jl) 
c nonnporpaMMa o npeneneHY!R HaYana 3Y!Mhl HnY! neTa 

real tl (1 ), x l (1 ) 
c onpenene HY!e pasHosepoRTHoro swnaneHY!R cHera YI no•nR 

q05=0 . ll*hgrns**2+2 . 4 
n=O 
do 201 i =l , jl 

if(tl(i) . gt . 0 . 0 . and . xl(i ) . le . 0 . 1.or . tl(i) . gt . q05)go to 
202 

n=O 
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go to 201 
202 nwg=i 

n=nt-1 
if(n . e q . 5)go to 204 

201 continue 
204 continue 

nwg=nwg-6 
nwg=jl - nwg 
return 
end 

subroutine dhi2j2(n , e , i , j , i2 , j2) 
real e (4 5 , 29 ) 
n=n+l 
if(e (i , j ) . lt .0. 0)go t o 20 
if ( e ( i , j ) . 1 e . 0 . 4 . and. e ( i, j ) . ge . 0 . O . or . 

le (i , j) . gt . 5 . 89)go to 10 
if (e (i, j). le . 1.19 . and . e (i , j ) .gt . 0 .4 )go to 11 
if (e (i , j) . le . 1.96 . and . e(i , j) . gt . l.19)go t o 12 
if (e(i , j ) .le . 2 . 75 . a nd.e(i, j) . gt . l.96)go t o 13 
if(e(i , j) . le . 3 . 53 . and . e(i , j) .g t . 2 . 75)go to 14 
if(e (i , j) . le . 4 . 52 . and . e(i , j) .g t . 3 . 53)go to 15 
if (e(i , j) . le . 5 . 10 . and .e( i , j) . gt.4 . 52 )go to 16 
if(e(i , j) . le . 5 . 89 . a nd . e ( i , j) .gt . 5 . lO ) go to 17 

c KOOpDY!HaThl TOYeK aKKyMynRUY!Y! 
10 i 2=i 

j 2=j+l 
g o t o 20 

11 i 2=i+l 
j2= j+l 
go to 20 

12 i 2=i+l 
j 2=j 
go to 20 

13 i2=i+l 
j2=j-l 
go to 20 

14 i2=i 
j2=j - l 
go to 20 

15 i2=i-l 
j2=j - l 
go to 20 

16 i2=i-1 

85 



:i 2= j 
go to 20 

17 i2=i - l 
j2=j+l 

20 conlinue 
return 
end 

subroutine mltajn(h , di , akk , abl , bnf , tsom , xsom , 
lih , hgms , m, ll , dl , hl , h2 , e , u) 
real h ( 1) , di (l ) , a kk ( 1 ) , abl ( 1 ) , ts om ( 1) , xsom ( 1) , 

3 t ( 18 3 ) , x ( 183 ) , bn f ( 10 2 ) , ab f ( 102) , ab i ( J 0 2 ) , 
4hl (12 , 12 ) , h2(12 , 12 ) , e(l2 , 12 ) , u(12,12) , f f(l 02) , 

Sek ( 1 02 ) , e l ( 102 ) , u 1 ( 1 0 2 ) , h3 ( 12 , 12) , ledh ( 5) , l e d k t ( 5) 
integer i h( l ) 
data ledh/ 2 . 2 , 2 . 6 , 2 . 8 , 3 . 1 , 3 . 5/ 
data ledkt / 4 . 15 , 4 . 7 , 5 . 4 , 7 . 65 , 4 . 2/ 

c no~nporpaMMa pacYeTa TaRHMR cHera M nbna Ha 
ne~HMKOBOA nosepXHOCTM 
c ne peson nonpaBOK eK B nMHeAHhlA MaCCMB 
c MaccMB no cpasHeHM~ c AKTpy nepesepHyT (cesep 3To ~r 
M Hao6opo'I') 

do 84 j=l , 12 
do 84 i=l , 12 
if ( e ( i , j) . l e . 0 . 4 . or. e ( i , j) . gt . 5 . 8 9 ) h3 ( i , j) =l . 0 
if (e(i , j ) . le . 1.1 9.and . e(i , j) . gt . 0 . 4 . or . e ( i , j) . 

5le . 5 . 8 9 . and . e ( i , j) . gt . 5 .1) h3 ( i , j) =l . 1 2 
if ( e ( i , j) . le . 1 . 9 6 . and . e ( i , j) . gt . 1 . 19 . or . e ( i , j) 

6le . 5 . l . and . e ( i , j ) . gt. 4 . 52) h3 ( i , j) =l . 2 5 
i f ( e ( i , j ) . le . 2 . 7 5 . and . e ( i , j) . g t . 1 . 96 . or . e ( i, j) 

7 l e . 4 . 52 . and . e ( i , j) . gt . 3 . 53) h3 ( i , j) = l . 3 8 
if(e(i , j) . le . 3 . 53 . and . e( i,j) . gt . 2 . 75 ) h3 (i , j ) = l . 5 
if(u(i , j) . le . 0 . 15 ) h3(i , j ) =l . 0 

84 continue 
c nepeson nsyMepHoro MaccMsa s onHoMepHhlA eK 

n2 = 0 
do 40 j = l , 12 
do 40 i=l , 12 
if(hl(i , j) . lt . 0 . 0)go to 40 
n2=n2+1 
ek(n2) =h3(i , j) 

40 continue 
99 format(5(gl0 . 5)) 

86 

call dhternp(h , ih,t , x , akk , m,t som, xsom , e l, u l,hgrns, 
3 11, dl) 

c 6noK TaRHMR CHera 
c el cyMMa nono•MTenb HhlX TeMnepaTyp 
c ul cyMMa •MnKMX OCaAKOB (AnR pacYeTa BHyTpeHHero 
nMTaHMR) 
c Beeb pacYeT MAYT B r/CM . KB . 

do 100 i=l , m 
i f( ih(i) . le . 02)go to 100 
if( akk (i) . ge . (el(i)*0 . 42*ek (i)))go t o 4 
go to 5 

4 abf(i)=el(i)*0 . 42*ek(i) 
c abf - cnoA c TaR swero c ttera Ha nenHMKax 

bnf(i) =akk(i)-abf(i ) 
abl( i)=abf(i ) 
g o t o 3 

c 6nOK TaR HMR nbAa 
c yYeT Hano•eHHoro nbAa 

5 abf (i) =akk (i)-7.0 
el ( i) =e l (i ) - (akk (i) * (0. 42*ek (i))) 
if(el (i) .gt . 0 . l)go to 13 
abl (i) =abf (i)+7 . 0 
go to 50 

13 continue 
c onpenenettMe KT AnR TOYeK 

d o 15 n=l,4 

12 

if(h (i) . lt .ledh(n) )go to 10 
g o to 11 

10 dkt=4 . 15 
g o t o 2 1 

11 if (h(i) . ge . ledh(n) . and . h( i ) . lt . l edh (n+l) )go to 

go t o 1 5 
12 dkt=ledkt(n )+(ledkt(n+l) - ledkt(n))*(h(i)­

l edh( n )) / 
l (l e dh(n+l )-ledh (n )) 
go to 21 

15 continue 
dkt=ll.25 

21 continue 
8 abi( i)=el ( i)*dkt/10 . 0*ek (i) 

abl ( i)=abf(i ) +abi (i) 
go to 50 

3 continue 
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c yYeT Ff 
c - cnoA •MDKOA BODW B T04Kax ~MpHOBoro 6acce~Ha 

abf(i)=abf (i ) +ul (i)/10 . 
if(abf(i ) . gt . O. S4 *bnf ( i)) ff( i) =0 . S4*bnf(i) 
if(abf(i ) . le . 0 . S4*bnf (i)) ff(i)-abf(i) 
bnf(i)=bnf(i)+ff(i) 

SO continue 
di(i)=akk(i) -abl(i)iff(i) 

100 continue 
do 88 i=l , m 
i.f(ih(i ) . le . 2 )di( i ) =- 1000000 . 
if(ih(i ) . le . 2)bnf (i)=0 . 0 

88 continue 
return 
end 

subroutine 
dhtemp(h , ih , t , x,akk , k , tsom, xsom , e ,snl, 

lhgms , 11 , dl) 
c pacYeT MaCCMBOB TeMnepaTyp DJlR pacYeTa TBRHMR no 
TOYKBM 
c c nenHMKaMM M yYeTOM neTHMX CHeronanos 

real h (1) , t (1) , x (1 ) , akk (1) , tsom(l ), x som (1) , e (1) , 

lsnl (1) , tl (183) , xl (183), ak (102) , tsk (21), grt (183) 
integer ih(l ) 

c e - CYMMB TeMnepaTyp 60JlbWe HYJlR c yYeTOM JleTHMX en 
c snl - cyMMa • MDKMX OCBDKOB DJlR BHyTpeHHero nMTBHMR 

call dhgrt(tsom, grt) 
call dhskld(ih , tsk , dl , k) 
do 50 m=l , k 
if(ih (m) . eq . O)go to SO 
if(ih(m ) . eq . 2 )ts=0 . 0 
if(ih(m) . eq . ll)ts=tsk(ll) 
if(ih(m) . eq . 12)ts=tsk(12) 
if (ih (m) . eq . 13 ) ts=tsk (13) 
if(ih(m) . e q. 1 4 )ts=tsk(14) 
if(ih(m) . eq . lS)ts=tsk(lS) 
if (ih (ml . eq . 16) ts=tsk (16) 
if (ih (m) . eq . 17) ts=tsk (17) 
call dhtakt(xsom,tsom,t , x , ts , h , ih , hgms , m, grt) 

c 6noK yYeTa aaKyMynRUMM c 1 anpenR no KOHeu neTa 
do 210 i=l , 183 
t1 (i) =t (184 - i) 

210 xl(i)=x(184 - i) 
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call dhanfg(t , x , nl , m, h) 
call dhanfg (tl , xl , kl ,m,h) 
k l =l84 - kl 
a k(m) =0 . 0 
if(nl.lt.kl)go to S6 
n l =92 
kl=94 

56 continue 
do S7 ji=l , nl 

S7 ak(m)=ak(m)+x ( ji)/10 . 
c paCYeT CYMM neTHMX TeMnepaTyp c yYe TOM n e THMX en 
c paCYeT •MDKMX ocanKOB (iCTaRBWMH neTHMH CHer) DJlR 
c pacYeTa BHyTpeHHero nMTBHMR 

st=O . O 
ssf=0 . 0 
sn=0 . 0 
i =nl 

58 continue 
c eCTb JlM JleTHMH CHeronan? 

if(t(i) . gt . (0 . ll*h(m)**2+2.4) . or.t(i ) .gt . 0 . 0. 
land . x(i) .eq.0 . 0)go to 5 

g o to 8 
c eCJlJ.1 HeT , TO 

5 st=st+t(i) 
sn=sn+x(i) 
go to 1 

c ecnx ecTb , To 
8 ssf=ssf+x(i) 

if(ssf . lt .1. l)go to 18 
go to 15 

c ecnx cHera He 6 o n ee 1 . 1 MM 
18 tss=0 . 0 

go to 9 
c eCJlM CHera OT 1 . 1 no 50 MM 

15 if (s sf . lt . 50.)go t o 30 
go t o 21 

30 tss=0.068*ssf**l . 5 
go to 22 

c ecnM CHera 6onee 50 MM 
21 tss=0 . 805*ssf-1 6 .0 
22 if(t(i) . ge . tss)go to 9 

go to 10 
9 d t=t(i )-tss 

sn=sn+x(i) 
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st=st-tdt 
ssf=O . O 
go to 1 

10 if(t(i) . gt . O. Ol ) go to 45 
i=i+l 
if(i . gt . kl)go lo 1 
go to 8 

45 tss=tss - t(i) 
25 sn=sn+t(i) ** 0.67/0 . 1651 

ssf=ssf- t (i ) **0 . 67/0 . 1651 
i=i+l 
if(i.gt . kl)go to 1 

6 if(t(i).gt . (0 . ll*h (m)**2+2 . 4))go to 7 
go to 8 

7 sn=sn+x(i ) 
go to 22 

1 continue 
i=i+l 
if ( i . lt . kl)go to 58 
snl(m) =sn 
e (m) =st 
akk(m)=akk (m )+ak (m) 

50 continue 
return 
end 

subroutine dhgrt (tsom, grt ) 
c onpe neneH11e rpa n11eHTOB neTHl1X TeMnep aTyp 

real tsom(l ) , grt(l) , gr(6) 
integer ml (7) 

c nponon~11Tenb HOCT b c a npenR no ceHT R6p b 
data ml/0 , 30 , 61 , 91 ,1 22 , l53 , 183/ 
do 1 i=l , 6 
sr=0 . 0 
mla=ml(i)+l 
mle=ml ( i+ 1) 

do 2 j=mla , mle 
2 sr=sr+tsom(j ) 

sr=sr/(ml (i+l) - ml(i)) 
1 gr(i)=0 . 3653*sr+3.52 

do 3 i=l , 183 
if ( i . le . 30 . and . i . gt . O)grt(i)=gr(l) 
if(i . le . 61 . and . i . gt . 30)grt(i ) =gr(2 ) 
if(i.le . 91 . and . i . gt . 6l ) grt(i ) =gr(3) 
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if(i . le . 122 . and . i . gt . 91)grt ( i)=gr (4) 
if(i . le . 153 . and . i . gt . 122 ) grt (i ) =gr(5 ) 
if ( i . le . 183 . and . i . gt . 153) g rt ( i ) =gr (6 ) 

3 cont i n ue 
return 
end 

subroutine dhskld(ih , tsk , d l, m) 
c pacYeT TeMnepaTypHoro cKaYKa np11 nepexone OT cKn oHa 
K JiellHl1 KY 

real tsk(l) 
integer ih(l) 

c MaKCl1MaJibHOe Yl1CJ10 nenHl1KOB , nenHHKH HaYHHaDTCR c 11 
1=10 

do 5 j=ll , 2 1 
nn=O 
do 3 i = l , m 
if (ih (i) . eq . j ) go to 4 
go to 3 

4 nn=nn+l 
3 cont i n ue 

sl=dl *dl *nn 
if (sl . le . 0 . 0)go to 5 
if (sl .l c . 10 . )tsk ( j)=0 . 4+0.5*sqrt(sl) 
if (sl .ge . 10 . and . s l . lt . 25 .) t sk ( j)=l . 98+( sl -

1 0 . ) *0. 04 
if (sl . g e . 2 5 . and . sl.lt . 60 . )tsk(j) =2 . 75 
i f (sl . ge . 60 . ) tsk(j ) =4 . 2 

5 continue 
return 
end 

subroutine 
dhtakt(xsom, tsom, t , x , ts ,h, i h, hgms , k , grtl 

real 
x som ( 1) , ts om (1 ) , t ( 1) , x ( 1) , h ( 1 ) , gr t (1) , rx ( 9) , rj ( 9 ) 

integer i h( l) 
c pacYeT Te Mn e paTyp 11 ocan KOB 3a n e To nnR o npen e n e HH OM 
TOYKH 
c ocanKH Ha Hl1~HeM rMC 

data rx/0 ., 1 . , 2 . , 3 . , 4 . , 5 . , 6 . , 7 ., 8 . / 
c ocanKl1 Ha sepxHeM rMC (T . K. 3 TO nnR n e THHx c He r onan oB 
c OCTaBJUle M l1 llJIR MyJi bTbl HX ~e ) 

data rj/0 ., 2.9 , 4 . 4 , 4 . 8 , 4 .l, 3 . 2 ,1. 8 ,0 .5 , 0 . / 
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c o6HyneHMe MaCCV!BOB t V1 x 
do 50 i=l , 1 83 
x(i) = O. O 

50 t(i) =O . O 
d o 1 i=l , 18 3 
g =grt( i ) 
t (i)=t s om(i) - (h(k) - hgms )*g- ts 

c onpeneneHvre MaccMBa ocanKoB B TOYKe 3a neTo 
i f(xsom(i) .le . 0 . 0 . or . xsorn(i) .gt.8 . )go to 8 
go to 7 

8 gx= O. O 
go to 9 

7 n=xsorn(i) + l 
gx=rj (n)+(rj (n+l) - rj (n) )*(xsom(i) - rx(n)) 

9 con t inue 
if (h (k) . le . 2 . 5) x (i) =xsom (i) +gx* (h (k) -hgms) 
if (h ( k) . gt . 2 . 5 ) x ( i) =xsom ( i) 
if(x(i) . le . 0 . 0)x(i)=O . O 

l cont i nue 
return 
end 

subroutine dhanfg(t , x , nl , m,h) 
c nonnporpaMMa onpeneneHvrA Hal.Jana a6nAUMOHHoro ce3oHa 

rea l t ( 1 ) , x ( 1 ) , h ( 1) 
n=O 

do 201 i=l, 183 
if(t(i ) .gt . 0.01.and . x(i) . le . 0 . 1.or.t(i ) .gt . 

1(0.ll*h(m)* *2 +2.4) )go to 202 
n=O 
go to 201 

202 n l = i 
n=n+ l 
if(n.eq . 3)go to 204 

20 1 continue 
n l = 92 

204 c o ntinue 
nl=nl - 2 
return 
end 

subrou t ine ml blok(di,ih,dl , m, sgl,hgl,wgl , sdi) 
rea l d i (1) , sgl (1 ) , hgl (1) , wg l (1), sdi (1) 
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integer ih (l) 
open ( 5 , file= ' main4 . res ', status= ' new ') 

c p a cYeT cyMMapHbtx senMLJMH 6anaHca no nenHMKY 
c hgl - cpenHAA To nmMHa nenHMKa no HMKV!TV!Hy 
c sgl - nnomanb nenHvrKa 
c wgl - o6beM nb,na B nenHvrKe 
c sdi cyMMa di (cyMMapH~A 6anaHc nenHvrKa) 

ledn=O 
do 1 j=l , 20 
ledn=ledn+l 
n=O 
sdO=O . O 
do 2 i = l , m 
i f (ih ( i) . eq . l edn) n =n+l 
if(ih(i) .eq . ledn)sdO=sdO+di (i) 

2 continue 
sgl(j ) =dl*dl*n 
hgl(j)=0 . 0315*(sgl ( j)**0 . 333) 
wg l(j) =sgl ( j)*hgl(j) 
if(n . eq.O)sdi (j) = sdO 
if(n . g t. O)sdi(j )=sdO/n 

1 continue 
wr i te 

(5 , 99 ) (sgl (i) , hgl (i) , wgl (i) , sdi (i), i = ll, 17 ) 
99 format(4(g20 . 5)) 

return 
end 

subroutine artist (x , kx , ky , y , n) 
character* ! a(36) , z(50) , pr 
real y(l) ,x(l) 
data 

a/ 1 • 1 I 1 l ' I I 2 I' I 3 I ' I 4 I I I 5 I' I 6 I' I 7 I ' 1 8 I ' I 9 I' I a 1' 1 b I' 
l ' c ', ' d ', ' e ', ' f ', ' g ', ' h ', 'i', ' j ', ' k ', ' l', ' m', 'n', 
2 1

0
1

, ' p ', ' q ', ' r ', ' s ', ' t ', ' u ' , ' v ', ' w', ' x ', ' y ', ' z ' / 
open(5 , file= ' mainl.re s ', s t atus= ' new ' ) 
pr= '.' 
mO=O 
ml=l 
m2= 2 
m6=50 
write (5, 10 2 ) (a (i) , y (i - ml) , y (i) , i =m2 , n) 
m3=kx/50.0+0 . 999 
m5=m6 
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n2=m0 
do 8 m=ml , m3 
nl=n2 
n2=n2+m6 
if (kx-n2)3 , 4 , 4 

3 m5 =m6- n2+kx 
4 kl=nl 

do 41 k=ml , ky 
41 kl=kl+kx 

do 8 i=ml , ky 
kl:okl - kx 
do 5 j=ml , m6 

5 z(j)=pr 
do 7 j =ml ,m5 
b=x (kl+j ) 
do 6 k=ml , n 
l=k 
if(b- y(k))7 , 6 , 6 

6 continue 
l=l+ml 

7 z(j)=a(l) 
write(5 , 10l ) z 

8 continue 
return 

101 format (50a2 ) 
102 format(///9x , 21hycnoeHwe 

o6o3HaYeHMR//9x , 10hycn . o6o3H ., 
110x , 16h6onbwe MflM 

pasHo , 5x , 6hMeHbwe/(13x , a2 , 18x , gl0 . 3 , 7x , gl0 . 3)) 
end 

su b routine gmorfo (kx , ky , e , u , z , ip , s ) 
c ky-YMCflO CTOfl6UOB B MaCCMBe 
c kx - YMCflO CTpOK B MaCCMBe 
C e-3KC003MUMR B nM (T . e . 360 rpan . = 2 *3 . 14 
c u-yKnOHhl s tg yrna(npM 45 rpan . =1 ) 
c z -a6con~THaR BhlCOTa 
c ind - const , r ne 1 xapaKT . 6ac. , O - TOYKM BHe 6ac. 
c ip=O 
c s - paccTORHMe Me~ny TOYKaMM nnaHWeTa 

integer ind , ml , mO , ip 
real e (l) , u(l) , z(l) , pi , pi2 , x , y 
ml=l 
mO=O 
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pi=3 . 14 
pi2=6 . 28 
x=O.O 
y=O . O 
k=mO 

do 16 i =ml , ky 
do 1 6 j =m 1 , kx 
k=k+ml 

e (k)=- le20 
u(k)=- le20 
if(k . gt . (ky*kx- l))go to 17 

c MDeHTM~MKaUMR TOYeK 6acce~Ha 
if(z ( k) .le . O. )ind=O 
if (z(k) . gt . 0 .) ind=l 

if (ind-ip) J , 16 , 1 
1 m=mO 

n=mO 
c =pi 
d =x 

2 l=- ml 
3 m=m+ml 

l =l+ml 
nl=n2 
xl=x2 
yl=y2 
go t o (4 , 5 , 6 , 7 , 4 , 13) , m 

4 x2=x 
y2=s 
n2 =k+kx 
if(i+ml - ky)8 , 8 , 2 

5 x 2=s 
y2=y 
n2=k+ml 
if (j+ml - kx)8 , 8 , 2 

6 x2=x 
y2=- s 
n2=k- kx 
i f(i - m1) 2 , 8 , 8 

7 x2=-s 
y2=y 
n2=k- ml 
if (j - ml)2 , 8 , 8 

8 if(l)3 , 3 , 9 
9 if(z(n2))2 , 2 , 10 
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10 call e xpuc (x , x l , x2 , y , yl , y2 , z(k) , z (nl ) , z(n2) , w, v ) 
d=d +v 
a=w- c 
b=abs(a) 
if (b-le- 6) 12 , 12 , 11 

11 nj =b/pi 
c=(c*n+w- nj*pi2*a/b)/(n+ml) 
i f (c . gt . pi2)c=c-pi2 
if(c . l t . x) c=c+pi2 

12 ff=- n+ml 
go to 3 

13 if(n)lS , 15 , 14 
14 e(kJ =c 

u (k)=d/n 
go to 1 6 

15 e(k) =O . O 
u(k)=O . O 

16 continue 
17 return 

end 

subroutine expuc(xl , x2 , x3 , yl , y2 , y3 , zl , z2 , z3 , e , u) 
u=O . O 
e=O . O 
a =zl*(y3 - y2 ) +z2*(yl - y3 ) +z3*(y2-yl ) 
b =zl*(x2 - x3)+z2* (x3 - xl) +z 3*(xl - x2) 
ab=sqrt (a*a+b*b) 
if(ab- le- 9 ) 3 , 3 , 2 

2 c =x l*(y2- y3)+x2*(y3 - yl)+x3*(y l - y2 ) 
k=sign ( l . l , c ) 
u=ab/abs(c) 
e=acos (k*b/ab ) 
if(k*a . le . O)e=6 . 28 - e 

3 return 
end 
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POCCHHCKAH AKA,UEMIUI HAYK 
ClffiHPCKOEOT,UEJIEHHE 

RHCTHTYT rEOJIOrHH H MHHEPAJIOrHH HM. B.C. COl>OJIEBA 
Jia6opaTopHll reoJJOrHH H naneOKJlHMaTOJIOrHH KaHH030ll: 

COOEII.J:EHHE N! 1882 

H anpaBJilll-O BaM pe::iynhTaTbT pamt0yrncpO.L1HOro .r1arwpoBaHHll 4 rrpo6 
opraHw1ecKHX ocTaTKOB, 11pc,ncTaBrre1111b1x BaMH B 20 11 ro.ny. Orrpe,ncJICHHe 

OCTaT04110H aKTHBllOCTH yrncpo.na BblnOJllleHO Ha QUANTULUS 1220. )].Jill paC4eTa 
so3pacTa 1-1cnoJ1b30SaH rrep110.11. nonypacna.ua 

14
C paBHhlH 5570 JieT. ,llnll Toro, 4To6b1 

ncpd irn 11a nepHOll TIOJ1ypacna)l,a paBllblH 5730 JTeT, HC06XO)l.HMO K .nare BBCCTH 

K03cl><!J1-1u1-1c11T 1,03. Bo3pacT pacc<111Ta11 OT 1950 ro.11.a. 

HoMep o6pa3ua: COAH-8527 
)(aTa BJHTHH o6pa3ua: 29.07.20 11. 
MeCTO BJHTHH oopall{a: Pecrry6JmKa AJITaH, 6acceih1 peKH Xaif,nytt, sepxHHH 

y<racTOK peKH, 11eBbrH 6eper, 9,5 KM C3 ropbl J.)eJJOK 1leM<Jc.D.aii, 4,0 KM 10103 ycrhn 
p. KyJTb)l.a. 8b1c0Ta 1680 M. 3riaKoBo-ocoKoso-nyumuesoe 6orroTo, s KOTopoM 6b1Jr 

Bblpb!T wyp~l rny6HllOH 152 CM. 
XapatcTep Janeramrn: Me)f{Mope1rnoc noHH)f{e1m e. C Tapb1e MopeHHbre oTJTO)f{emrn, 
nepeKpb!TbfC ceepxy 60JIOTHbTMH OTJJQ)f{CHIUIMH. C eepxy 145 CM Top¢a CBCTJIO­
KOpH4HCBOro UBCTa, llH)f{e CJIOH HJIHCTblX OTJIQ)f{CHHlf c KpynHOH CJ1a600KaTa1moH 

ra.rrbKOH. 06pa.1eu OT06pa11 c r.ny6HHbl 145 CM. ,UpeBeCHHa. 

ParmoyrnepOllHhlH (a6com0Tnb1n) soJpacT: 7750±125 (8675±325) 

HoMep oopuua: COAH-8528 
,UaTa BJHTHH 06pa31•a: 29.07.20 11. 
MeCTo BJHTIIH 06pa1ua: Pccrry6n 1-1Ka AJITaJ.1, 6acceii11 peKH Xaii.r1ytt, scpx1-111i-i 

yqacToK pCKH, JTCBblH 6eper , 9,5 KM C3 ropbl £ enoK lleM4e.naii, 4,0 KM 10103 YCThll 
p . Kyny,na. 8hlCOTa 1680 M. 3naKOBO- OCOKOBO-nywHuesoe 6oJIOTO, R KOTOpOM 6bJJI 
BblpblT mypcjl rny6HllOH 152 CM. 
Xapa1"°Tep JaneraHHH: M e)f{MOpe1moe nuHH>KeHHe. Crnph1c Mope1111b1e oTJJO)f{CHHll, 
nepeKpb!TblC cBepxy 6oJIOTllblMH OTnO)f{CHHl'IMH . C sepxy 145 CM Topcj:>a cBerno­

Kopw-rHeRoro UBCTa, HH)f{C CJ IOH HJIHCThlX OTJIOlKCHJlli c Kpym10A cna6ooKaTaHHOH 
r aJl bKOH. 06pa3eu orn6pa1-1 c rny6m1b1 14 5-1 52 CM. )l.pesecHHa 
Pa,flnoyrnepoAHhIH (a6com0Tnb1ii) BOJpacr: 9400±90 (10700±400) 

HoMep 06pa3ua: COAH-8529 
)].am BJHTirn 06pa1ua: 3 1.07.2011. 
McCTo BJHnrn 06pa3ua: Pecny6m1Ka AJTraii, 6acccifo peKH Coy3ap, 6onoTo 
T10,neKTy, 5,4 KM CB rop b1 5cnoK T1o)leKTy, 4 ,2 KM CB ycTbJI p. Co)'3ap. 8b1cora 
) ) 50 M. 
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Xapa1nep Ja.rteramrn: Eyrop 11yL1CHIHI (mrnru), pa3MCpOM SOx 15 (.!IJHIHHOH OCbKl 

BblTll11yr c C3 Ha JOB), Goi 10Ta Tl-OJlCKTY s KoTopoM 6b1J1 Bblpbff wypcp, rnyGHHOfi 

136 cM. Kp110Typfo1posa1-1nb1c 03cp110-6onoT11b1e OTJIO)l(CllH.ll. 1111Hro oKp~cH 
6oJJOTOM, :maKOBO- OCOKOROC coo611tCCTBO. c rny6Hllbl 120 CM 11a6J11o]laCTCll 

MCp3JIOTa. 06pa3CTI OT06pa11 c rnyfat11bl I 00-105 CM. 
Opra110-Mu11cpanbHall Macca (TcM110-cepb1H 11J1 c c113osaTb1~1 orrc11KoM, 

11(;3llaLJHTCJlbllblM KOJl HLI CCTBOM opra1-1~1K11) . 

PamrnyrnepollHhlH (a6comorn1.1it) soJpaCT: 3345±75 (3565±165) 

1-loMep 06pa311a: COAH-8530 

,llant B3HTlfH oopa3tta : 3 1.07.2011. 
MecTo BJHTHH 06pa311a: Pec 11 y6mma An-rai1, 6accei1H peK11 Coy3ap, 6oi 10To 

Tt0JteKTy, 5,4 KM CB ropb1 6ei 10K TKlJlCKTy, 4,2 KM CB ycThll p. CoYJap. Bb1c0Ta 

J JSQ M. 

Xapa1ncp 1a.rtera1-1m1: "Gyrop 11yL1emrn (rnrnro), p a3MCpoM SOx 15 (.llllHHHol:r oc1>10 

BhlTllll yr c C3 ria I-OB), 60J10Ta T1o)le1ny B KOTOpOM 6brn BbrpblT wypcjl, rny6m1ol:r 

136 CM. Kp1·t0Typfo1posa111-1b1 C 03cptto-6oi10TllblC OTJIO)l(CHttll, n1111ro 0Kp~e11 

6oJIOTOM. 3JlaKOBO-OCOKOBOC coo6LUCCTBO. c rny6mrr,1 120 CM 11a6mo)laCTCll 

MCp3JIOTa. 06pa3Cll OT06pa11 c rny611HJ,J J 25-130 CM. 
Opra110-M1111epaJ1bHan Macca (TCMH0-ccpi:,1l:r 11J1, 110LJT11 '-!epm,rn). 

Pa;111oyrnepo,11,ttb1tt (aficomoTttblii) so3paCT: 4350±80 (5000±30) 
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POCCHHCKMI AKA)l,EMIDI HAYK 
CM.liUPCKOE OT)l,EJIEHHE 

HHCTHTYT rEOJIOruu "MHHEPAJIOBIH HM. B.C. COliOJIEBA 
Jla6opaTop1-rn reononm 11 naneoK1111MaTonon111 Kai1.H030H 

COOli~EHHE .N! 1640 

Hanpasmuo BaM p e3y!lhT3TbJ paLlHOyrnepo.D,11oro ;J,arnposaHHll 18 npo6 

oprattw1ccKJ-1x oc-raTKOB 113 JJCAHHKOBbJX OTJIO)l(CH11ti AnTan. Onpe.D,e11cm 1e 

OCTaTO'-I HOH aKTl1BHOCTH yrncpoLta BblnOJll lCllO Ila QUANTULUS 1220. )].mt paC'-!CTa 

ll03pac-ra 11cno11b30sa11 nep110Lt nonypacua.ua 
14C pas11b1i1 5570 11e-r. AnJi Toro, '-IT06b1 

ncpci-ITl1 Ha ncp110J.1 llOJlypacnaLla paBllbJH 5730 llCT, 1-1eo6xOAl1MO K .D,aTe BBCCTl1 

KoJcpcj_)11tt11eHT 1,03. Bo:!pacT pacc'-111rn11 OT 1950 ro).la. 

llpuA·rei;a1tue: Koopo1mamr,1. oanb1 a cucme,we WGS-84, «b1coma e a6comom11&1x eiJui1u4ax. 
Toi;11ocmb onpeiJenemm Ko11e6J1emCfl om 4 iJo 9 J.1. /-foMepa 11eo1tuKOfl npuaeiJe1tht no 
[Kama.w2 1wo1111Koa CCCP, moM 15, Amnmi u 3a11aiJ11aJ1 Cu6upb, abm. I, Fop11b1u Amnaii 
11 Bepx11ui.i J1pmb1w. i;acmb 6, iJom111a '-lyu, fle1tw1;>pao, Fuopm1emeou3iJa111, 1974] u no 
[Kama.102 neiJ!IUKOfl CCC?, mo,11 15, A,111ia1i u 1a11aiJ11aJ1 Cu6upb, !Iblll. J, ropllblli A.mnaii 
u Bep.rnwi l1p111b1w, •mcmb 5, iJom111a Apzyma, fle111111zpaiJ, I'uiJpoMemeoU3iJa111, 1977]. 

HoMep o6paJua: COAH-6911 

,L(aTa B3HTHH 06paJ1.1,a: 28.06.2007. 

MeCTo BJHTHH 06pa31..1,a: DpasaH «.upe1n1>rn» '-13CTh MOJJCHhI JlC!lllHKa N2 27 B AOn111-1e 

W asnb1, nepcxoA 60Kosoi-'1 Mope1-1b1 so cj_)po11TaJ1b11y10. flpcsh1weu11e 11a.u ype3oM 

PY'-!hll, TeKyn~ero TIO nO.D,HO)l(blO MO)JCHhl - llC MCHee 2 -x M. 06pa3Cll o6nap~CH 

cpc.u11 rJTbJ6 TIO)JO.il,bl. ToLJKa c KOO)Jil,HHaTaMJI 50.09372 C.lll., 87.40088 B.Il,., BbICOTa 

2 157 M. 

T11n o6pa3Qa: cpparMeHT BHClllHei-1 LJacT11 LtCpcsa 3Ha'll._enb11oro JlHaMCTpa (ne 

Me11ee 40 - 50 CM), <1acn1<rno c cyxoi-1 ru1111bt-0 so BHy-rpeHHei-1 '-!acT11. PaJMcp 20 ua 

so CM, T0111Ul1ll3 5-8 CM, TBepn,oe, l.IBCT OT )l(CJITOro Il,O CBCTJIO-Korpei-luoro . 

OcrnJthllOH 'tacT11 D,epesa ue 061mp~euo. B 61111)1(ai-iweM 0Kp~eH1111 Ha MOpeHe 

(100 M) Ll)JCBCCl!aH paCTl1TCllbllOCTb OTCYTCTBYCT. norn6w11e D,epeBbll 31ta•rnTCllbl-!OfO 

LlH3MCTpa (no 25 CM) RCTpc•tatOTC>l 11J1WJ, ua cppo11Te MO)JCHbl H B ee suyrpcHHCH 

cppOHTMbHOtt LtaCTJ1. 

11HTepnpe-raQHH: l1p11s11ccc1mh1i-1 xapaKTep o6pa3tta ManoseponTeu. B crnn,1110 
AKTpy JTOtt '-13CTl1 MOpCllbl JICil,llJ1K He LlOCTl1raJJ, n03TOMY r116e11b nepesa OTpa)l(aCT 

111160 M3KCHMaJibHblH B03pacT npe.D,WCCTBYIOLLtero HaCTynaHWI ( ecm1 rn6e11b ero 

CBll33Ha c HerrocpencTBCHHhlM B03Il,CHCTBJ1CM JICLlHl1Ka), 111160 MHHJ1MaJlbHh£M 803pacT 

JTOH MOpCHbl , ecn11 n.epeeo Bbl)JOCJIO y)KC nocne ero OTCTynaHHH (nepHOLl 3ace11el-!1Ul 

MO)l(CT COCT3BJUITL no I 00-150 JJCT) . .51CHOCT.b B :noT Borrpoc MO)f(CT BHCCTH 1111Wb 

11a6op A3TH)JOBOK no MopeuaM l1.CTO)JH'-ICCKOM CTaJllill 113 pa3JIHLJHh!X ropH0-

11CLlll11KOBbl X 6acCCHllOB. 

Pam10yrnepon,11b1it (a6comorn 1>1u) uo1pacT: 460±40 n eT (547±60) 
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Ho~u~p o6palua: COAH-6912 

)J,aTa BlHTHH o6pa3Qa: 28.06.2007. 

JVlecTo BlHTHH o6pa3ua: attaJ10rnqHo npeL1blll.Yll.{eMy o6pa:iuy, JJ;anec BHH3 no 

rpe6HJO 6oKOBOro BaJJa MOpeHbl. 0KOJIO 1,5 M npeBbIWe11m1 Ila):\ ype30M py<Ib51. 

ToLJKa c KOOpL111HarnM11 50.09385 c.ur., 87.40082 B.L\. , Bb1corn 2 155 M. 

Tttn o6paJua: s11e1u115151 qacTb JJ;epesa (0Ko110 50 ro1.10Bb1x KOflel.l) . .[J:11aMeT]J JJ;epesa 

HeonpeLI,eJHIM . .[J:1m11a - 50-60 CM, w~1p11Ha - 10-15 CM, TOJllllHHa - 2-4 CM. TBepp,oe, 

cyxoe, l.jBCT CBeTJlblH, '13CTH'lHO noKpblTO MXOM 11 JJHW3HHHKOM. 0CTaJlbll351 ' laCTb 

,llepeBa OTcyrcrnyeT. 

HttTepnpeTaQHH: a1rnJ1or11'JHa npeL(blLIYlllCMY 06paJl.lY­

Par.1uoyr11epoL1HhlH (a6COJllOTHhlH) BOJpaCT: 480±35 JJeT (575±38) 

HoMep o6pa3Qa: COAH-6913 

)],am BlHTHH o6pa3Qa: 29.06.2007. 

MecTo B3HTHH o6pa3ua: noL(Hoarne cppoHTaJlbHoro sana ;1e,l\m1Ka N~ 21 B 11cT0Kax 

Wasnb1. ToqKa c KOopnmiarnMu 50.07023 c.uJ., 87.44854 B.i.\., Bh1corn 2199 M. 

THn o6pa3Qa: qacn, CTBOJJa L(epeBa, JIC)!(3Ll..l351 sepLUHHOH BHl13, 33)!(31'3JI 11 

pacmenne1111aH rm,16aM11 nopoAbl cKaT11su111M11c51 c MopeHbI. Cepnl.leB11tta c rn11na , 

CTBOJJ onpeJJblH, nopocwHH MXOM . .[J:11aMeTp CTBOJJa - 20- 30 CM. CpeL(H rJlb16 MOpCHbl 

BCT]Jeqe1ro HeCK0.%1<0 uepeBhCB 3H<IJIOIJ1lIHOro COCT051Hl151 11 ,l.l,HaMeTp a. 

PaJpe)!(CllHbJH B3pocnb1i1 nee nOL1XOL1HT BnnoT11y10 K MopeHe. 

l1HTepnperaQHH: CToCKOJ!bKY }:1Jl51 Jl l1CTBCH Hl1l\bl (qcM BCp051THCC BCero 11 i!BJrnlOTCH 

OCTaTKJ1 ,l.l,epesa) }:1HaMeTp 20-30 CM HBJrneTC51 cpemrnM B03paCTOM, eCTh OCHOB3HHC 
llOJiaraTh, '!TO ru6eJlh L1epeBbeB 11acTyflHJ1a 110 BllClUI-IJ1M npJ1lll111aM, a HMCHHO B 

pe3yJibTaTe YXYi.\WCHH51 KJIHMaTa. no HeKOTOpblM 11p113l·JaKaM MO)!(llO yrnep)!(JlaTh, 
qro nlb16hJ nopoJ~bl CKaTHJIHCb c MOpCHbl 31!a'!l1TeJlbHO 1103Ll!-ICC, KOr,[la 1-1epeBbll y)!(e 

ITO;:(BeprJJHCh '!3CTJ1'lHOMY pa3JJOlKCHl1IO. 0LJCHb Bep051THO, 'HO .uepeBb)j non16m1 no 

nepmpeptttt Mope11b1 LIO rrmrn11eH115I 1-1epesa, c KOToporo 6un B351T o6pa3cu COAH-

6466 B HerrocpeL1CTBe1moi1 6Jltt30CTl1 OT MCCTa HaXO,LIKH H, T3Kl1M o6pa30M, 3a}:10Jlr0 

1-10 pa3s11T11i1 CTa1ll1H AKTpy. 

Pa11.uoyrnepOllHhlii (a6coJJJOTHhli1) B03paCT: 435±35 JteT (557±25) 

HoMep oopaJua: COAH- 6914 

)J,ara B3HTHSJ o6pa31(a: 29.06.2007. 

Mecro BJHTHH o6pa3ua : aHanorn•mo npC,l.l,hILIYillCMY o6paJl.ly. To LJ1<a c 
KOOpL(ttHaTaMH 50.07004 C. lli., 87.44879 B . .ll,., BbICOTa 2200 M. 

THn o6pa3ua: CTBOJl Aepesa, nelK3U.lHH BCplUHHOH BHH3 (B HH)!(HeH '!aCTH - KOMJlll JJC 

061-iap~eno), 3a)!(aT 11 pactucllJ!eH rm,16aM11 nopOLlbI, uopoc MXOM, 1mwai11111KaM11, 

cep..a:ueB1rna crmma. MecTaMH rrono)f(eHue CTBOI!a e.usa p a3nH'lHMO 113-3a noKpblTH51 
era MXOM. 

H1ncpnpern11HH: aHanortt'lHa npe,!l,bIJ:1yll.{eMy 06p a3u y. 

PaL111oyrnepom1Mii (a6coJJIOTHhlH) BOlpaCT: 535± 40 JJCT (677±30 - 33 % um1 
592±35 - 63 % ) 
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HoMep 06pa3ua: COAH-6915 

)lara BJSJTHH o6paJua: 20.07.2007. 

MecTO B3SITHll oopaJua: nOH'-1a peKI1 AKKOJI B Henocpe.D,CTBCHHOH 6JIH30CTH OT 

ne.ll,HttKa CocpHttCKtti1, ¢mosHOl'fllll.lHaJlhHhJe OTJIO)f(CHHll Bh1we Mope1-ro­

noi:inpym10ro 03epa. JleBb!H 6eper peKH, B 5-TO M OT O)]HOfO 113 p yKaBOB pycna 

T04Ka c Koop)lrrnarnMtt 49.80923 c.UI., 87.822 18 s.i:i., BhICOTa 2451 M. 

Tun o6paJua: cj:iparMeHT cTnona L(epesa Heonpe,L1e11emrnti rropOJJ.hT, 6e3 cepm\eBttHhI. 

.[J:nHHa 27 - 30 CM, TOJJU.lttHa 5 - 8 CM, TBepi:ioe, 6e3 rHHJlH, pe3Kl1H CMOJT51HOH 3anax, 

UBCT Ha c1rn11e CBCTJIO-KocpeifHhlH, TOJ!ll.{l·IHa rO)lOBhTX KOJlel( 0,5 - 1,5 MM. c o6eHX 

cTopoH pacmeumrno 11 pa3opsaHo. Ha O.UHOH 1-13 CTOpOH u~enKH Bhrn1YTbJ LIYTOM B 
CTOpOHY pa3pbrna. 

HuTepnpeTal[HH: cpparMeHThr .uepesben, no.n,06t1bre 1-1ai1L1eHH0My, 0611apprrnsa10TC5I 

11HTeHCJIBHOMY pa3MblBY MOpCHbl BCJie.ll, 3a OTCTynaJOll.{HM rre,UHHKOM. Kar< npaBtUIO, 

ycJJOBl1ll 3aneraHHll TaKttX o6pa3UOB (3a 11eKOTOpblMJ1 HCKJll0'1elll151MH) YKaJblBalOT Ha 

TO, '!TO OCTaTKH .nepeBbeB 6b!Jltt Bb!Mb!Thl 113 MopeHhl HMCHHO B l' Oll HaXOl1KH. 

T1pOJ(OJIJKHTeJlbHOCTh HX 3arrera1m51 B nosepxHOCTHblX ycJIOBH51X TaK)!(e orpaHHl.JeHa 

rrpoMC)!(YTKOM BpeMCHH MC)!()ly Kpy11HblMl1 naB0}:1KaMH. bOJlbWaH 'laCTb )lpeBeCHhlX 

ocrnrKOB 6eJB03spaTHO Bb!HOCl1TCJI 11 n ep eoTKJlaJ:1hIBaeTC51 peKOH. Y<r1-1nmall l1 TO, 

LJTO OJ:1HH - .ll,Ba qeJlOBeKa lie B COCTOJIHl1l1 OXBaTHTb OCMOTpOM BCJO rrnomazir, 

MOJI0}:10M nOMMbl, CJieziyeT c.neJlaTh BhlBO.U, 4TO .naJKe CJ:1HHJ1l1Hble HaXOJ:1KH 

CBH)leTeJJbCTBYfOT 0 3Ha'lHTCJlhHOM pacnpOCT]Jal!eHHH neca Ha np11JICJ:1HHKOBOM 

TCppttTOpl1l1 11 0 TCHJlhIX KJIHMaTW!eCKHX ycJIOBlrnX, 60J1ee npo)lOJllKHTeJlbliblX, 'ICM 

COBpCMCHHhIM nepttoi:i. QqeHb Bep051THO l1 TO, q-ro rn6eJib .nepeBbCB Bbl3blBaJJaCh 

aKTHBHOeTblO He.n1-111Ka, 1-10 06 ar.111neTyi:1e 3THX rroi:iBtt)!(eK TPYLIHO ci:ienaTb 

orrpei:ieneHHhie BhlBOJlbI. He sepHbJM cnei:iyeT C'lttTaTh BbIBOLI 11 06 yH11KanhHOCT11 

conpeMe~rnoro OTCTyrraHHJI JleL(HHKOB B p e3yJlhTaTe KOToporo, Mhl MOlKCM 

06Hap~11BaTb CTOJlb i:ipesm1e o6pa3l[hl. BhIHOC ilPCBCCHblX OCTaTKOB 113 MOpeHbl 

BCJleL( 3a OTCTynaHHeM Jle)lHHKOM, BToprlllilXCJI B 30HY neca JIBJlllCTCll 

3aKOHOMepHOCTblO, HO 60JiblllaJI qacTb CBH)J.eTeJihCTB, npe)f(Hero pacnpocTpaHeHHll 

necHOH paCTHTCJlhHOCTH, OCTaeTCll nepeKpbTTOM MOpeHOH H cjlJ110BHOrJll!U.l1a.rThHblMH 

OTJIO)!<eT-IHllMH, IT03TOMY rrpennOJlh51 TaKHX JlC}:1HHKOB HaChllllCHhT ,!!,p eBCCHhIMH 

OCTaTKaMH pa3HblX B03pacTOB. 0)].HaKO, cnei:iyeT )"llfTbIBaTb H TO, 'lTO eCJlH 6bl 

npesecHMC OCTaTKH He JaxopaHHBaJlttCb HacTynafOUlHM rre,nHHKOM, TO OHH 6b! L(aBHO 

crHHJltt. TaKttM o6paJoM, pacTttTeJibHble ocTaTKH ziaroT naM npeMll aKTHBH3au1111 11 

liaCTyna11tt5I rre,UHHKOB. 

Pa11.Hoyrnepo11.nh1if (aocomoTHhlif) B03pacr: 3525±70 JJeT (3867±180) 

HoMep o6p33ua: COAH-6916 

)I.am B3HTHH o6pa3ua: 20.07.2007. 

MeCTo BJBTHH o6p33ua: aHanorH'lHO npe)lblLlyll.{eMy o6paJuy. Hafi)leH Ha oCTpose 

cpeJJ.H MCaHJJ.PHP)'!OillHX pycen peKH. ToLJKa c KOOpL(HH3TaWI 49.80782 C.UI., 

87.81972 B.}:1., BblCOTa 2459 M. 

Tun OOpaJl[a : cpparMeHT CTBOJla ,!l,Cp esa He onpeL(eJleHHOH nop0,!1,T, I. .[J:JlHHa OKOJIO 38 

CM, TOJlll.{HHa 4-8 CM, f0}:10BblC KOJJbUa 0,5-0,8 MM H MCHee. Tsepnoe, UBeT Ha cn11ne 
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CBCTJlO-KOCjJciiftblH. )lpeeeCHlla Ha Blienrnett LfaCTH CTBOJla OT).leJlllCTCll Llcwyii KaMH, 

4TO xapaKTep110 ilJlll llpeeeCHH bl, HaXOAllll.lCHCll B 11epeyBJJa)KHCHliblX ycJIOBHIJX. 

HnTepnpeTatlm• : a11<u1orwrna 11pCAbillYll.leMy 06pa3uy. 
PaAHoyrnepO!lHb1ii (a6conwrn1.1it) eo3paCT: 3365±95 (3672±225) 

HoMep o6pa3ua: C OAH-6917 

)laTa B3HTHH o6pa3ua: 26.08.2007. 
MeCTO B3HTHH o6p33113: flO)lllOlKHe neBOH 6oKOBOH MOpeltbl AKKCMCKOro JICA!111Ka, 

R6JIH3H MeCTa ee nepexona BO cjipmtTa.HbHYIO. Jlo)f(61111a MC)f(AY OCblJlblO, 

ocJ1o)K11e1111a11 ceJ1eBbJM11 Bb111ocaM 11 11 eanoM Mope11b1. ToLJKa c KOOp.!lllliaTaMH 

49.88357 C.JIJ., 86.54863 B.)l.., BblCOTa 2106 M. 
Tm1 o6pa3ua: C-1 BOJI KCApa, AH3MCTpOM y KOMJlll OKOJIO 60-Tl1 CM, nosanctr BHH3 no 

AOJIHHe KOMJJCM BBCpx, napaJIITCJlbHO MO)JCHC. Kop11CBblC OCTaTKM coxpaHCHbl, 

cep)\ri es11 11a KC).lpa rm1m111 M MllrKall, BHeWHllll 4aCTb CTBOJJa T11ep11a11, )!(CJlTORaTo­

Kpac11oro UBCHI. Cpcw1m1 H BCpXHl!Jl 43CTb CTROJla 11oqJe6ellhl OTJlO>KellHllMH CCJlll, 

JIBHo 6onee MoJ1o;ioro B03pacrn, t:JeM MopeHHbTH ean (·no 011peJtem1eTcSJ no 

KOJlH4CCTBY HaKHJlllblX JIH!UaHllHKOB, noKpb1B3IOIJ1HX KaMe1111y10 11onepxt10CTb 

on1o>KeHHH). B paiuiycc I 00 M BCTpC4aTOTCSI eAH11H4111>1e r111c;TBCllllH1lbl 5-8 CM B 

).IH3MCTpe. 06pa3CU B3SIT OT BHCWHCH t:JaCTH CTBO;la. 

liHTepnpeT3llllH : 11p11 OCMOTpe CKJIOlla 11enocpencTee11110 Bbl Lile MecTa 113XOJ[KH ( rrn 

5 M rIO Bb!COTC) o6rrnpy-n<CHbl 06J10MaHHblC KOpllCBble OCTaTKH llBllO 11p1111a)lJIC)K3JUHe 

HIDKCJIClKaUICMY CTBOJlY KCApa. f116enh nepeea B pe3yJJbTaTe 801).ldiCTRHll CeJlll 

11CKJll04aCTCH, HOCKOJlbKY npC)lflOJiaraeMoe MCCTO ero pocTa CTafotJlhllO, flOKph!TO 

1u10T11oli Jiep111111oi1, 06pa3oea11Hoi1 TµaBOH H KycTap1mKaM11. Pycno cxona cenll 

HaXO)J.HTCll 11a 11 eCKOJlhKO necltTKOB MCTµOB BbllJJC, cneny11 no 6oKOBOMY BaJJY 

MOpCHhl, KOTOpbtH 11 noc.:iyn<11JJ nplf'lHHOH OTKJl OllellHll ceneeoro noTOKU Ila 90 

rpanycoe OT npllMommei.f11oro 1rnnpae11eHttll. TaKHM o6pa30M, Kenp poc BhllllC 11a 

cKJIOttc H 61>m nepeKphtT ceneBhlMH oTno)f{eHHllMl1 yll<e nocne rn6en11. C 6orr1>w ow 

eepOllTHOCThlO npH4HllOH ero rn6entt llBHJlaCh 6JJH10CTb p33BH0a1011~erocll JlCAllHKa. 

Pa11noyrnepo.'lHhlH (a6com<>THbln) eoJpacT: 400±40 ncT (412±45 - 30 'Yo Jrn6o 

527±50- 67 %). 

HoMcp 06pa311a: COAH-6918 
)1.aTa B3HTllH 06pa311a: 27.08.2007. 
MecTo RJHTHn 06pa311a: B 11cnocpc).(CTBCHHOH 6Jrn3ocT11 t45 M) OT Basia ncsoi1 

cjipoTrraJlbllOH 'laCTl1 MOJIOAOH MopeHbJ AKKCMCKOro JIC).IHHKa (CT3).IM11 AKTµy). 

Kpyi111ornb16os1,1i1 CKJJOH OTMcpw ero KaMc1111oro rnCT•rcpa, 06pa3oea1111oro 113 

OTJIO)KCJHIH MOpCllbl 11pCJJIJICCTBy1oweii reHepamrn (11cTOp11'1CCKUll CTaA~lll). To•1Ka c 

KOOpAHHUTaM11 49.88435 C.W., 86.5485 l B.,il., BblCOTa 2114 M. 

Tim 06pa3ua: CTB0.:1 Jll1CTBCHHHUbl B sepTJiKUJlbllOM nOJl0)f(CIJl111, pocwei:\ B MeCTe 

11axo.uKH. )l11aMeTp y KOMJlll OKOJIO 40 CM, BblCOTa 5-6 M. Kopa H CYt:Jhll He 

coxpaHJIJlHCb. 0TJT.CJlbllblC KpyrrHbl C CYt:Jbll npocMaTpMBUIOTCH cpcn11 rJlht6 nopOAbl. 

noecpXllOCTb CTBOJla HMCCT ((BblRCTpenbtH» xapaKTep (TeMJJblH llBCT, Tpell(HHKH, 

6opo3.llbt. no)f(61111KH). KaK 11 e npe11b1.uymeM cnyt:Jae, R 6n11>KaiirneM OKPY"<c11H11 

BC1'pC4atOTCS1 C.lllllll·l'lllhlC MOJJOiJ.ble JlllCTBCllllllUbl, pac-ryumc, OilJJUKO, 11e CpC.UH 
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Kpy11HOrJlbl6oaoro MUTCp1rnna, r)l.C C).ICJl3Ha HUXO/(Ka, a HCCKOJlbKO 6JJH)!(C K MOpeHe 
JIC/lHHKU. 

11HTepnpeT3l(HJI: 11 eCOM llCllllO, 4TO JJeL(HHK llOAXO.lll1Jl BnJlOTllYIO K MCCTY llUXO)l.K11 

(JlO 10-20 M), fl03TOMy c 60JlbWOi1. BCpOllH JOCTbJO ero 6nl130Cl'b 11 noCJiyJKHJJU 

n p11•11111oi1. rn6c1111 ).lepeBa. B o3MO:>KHO, .L\Cpcao norn6no paHbwe (50-150 neT), 
scne.o,ci a11c yxyD.wc11HJ1 KJli1MaTa. 

Pa11Hoyrnepo,nnb1ii (a6co11wrnb1n) B03paCT: 1400±70 neT (1352±125) 

HoMep o6paJua: COAH-6919 

,llna BJHTHH 06pa3ua: 27.08.2007. 

MecTO u3Hl'l1H 06pa3ua: nec4a110-raJJCLUJb1e OTJJO>KC1111ll peK11 AKKeM, nesaa LJacTb 

flOHMbl pCKH, a11yrp emrnll 4UCTb MOJIOJlOH MO)JCllbl. T04KU c KOOp/1.11HaTaMH 49.87696 
C.W., 86.55145 e.ri., BblCOTa 2 113 M . 

Tun 06pa311a: cj1parMe11T iJ.Cpcsa 6011bworo .lll1aMeTpa (oKono 20-25 CM). )J,n11Ha 25-

30 CM, w11p1111a 6-8 CM, T0JlLU111rn 4 CM. Ha cmrne 60-80 ro11oa1>1x KOneu OKOJJO I MM 

ToJ11.t1111 toi1. Cnenb1 110TepTocTei1 , 11JJ10111oa, pU3pb1sos. 1.1,BeT 11a cn11ne - cseT110-
KocpcH.11i..1i1. 

H1nepnpeTailHH: a11as1orHLJHa npenb1Jlyu~c111y o6paJuy. 

Pa.u11oyrnepofl.HblH (a6conJOTHbtii) BOJpacT: 3600±85 neT (3972±235) 

HoMep 06paJ11a: COAH-6920 

)1.ara Bl!ITHH 06pa311a: 27.08 .2007. 

MecTo B3!1THH o6pa:ma : rrcct:JaHo-raneLJHh1e OTJJO)!(CllHll peKH AKKeM, J1csa11 LJaCTb 

l!Oi1.Mbl, Jlllyrpellllllll 4aCTb MOJJono.H MOpCHbl. 06Hapy)f{ell B 1,5 M OT pycna peKH, 

3aCTpRBW11M MC)!(IlY rJlbl6. To4Ka c KOOp.ll11HaTaMl1 49.87496 c.w., 86.55161 B.A., 
BblCOTa 2109 M. 

Tm1 o6pa3ua: cerMeJJT I\Cpesa, npe.llCTaBJllllOLUHH cofioii cep.uuesm1y c 
nepecjJcp11.H11oi1 LracT1>10, pap;11yc - oKono I 0 CM . .D,pesec1111a cyxa11, pacmerrne11a 11a 

OT.llCJlbllOCTH, cne}lh! 113Jl0MOB 11 flOTC)JTOCTCll, 11a.npe30B K3MllllMl1, o6pa60TK.11 

flOTOKOM. 1.1,aeT Ila 113Jl0MC - CBCTJIO-KOpH4HCBblH, rO.llOBblC Koni..ua - OT I p;o J ,5 MM. 
TacpAOC xopmueii coxpa1mocT11. 

HnTCpnpeTaU.HH: a1rnnorn•ma npe.ui..1.uymeMy 06pa3uy. 

PaAuoyrnepoD,ublii (afico.ri1ornb1fi) B03pacT: 2895±35 neT (3102±125) 

HoMep 06pa3ua: COAH-6921 

,ll,ara R3HTH!I 06pa3ua: 28.08.2007. 

MecTO BJHTIUI o6pa3u.a: B HCCKOJlbKl1X MeTpax OT fiepera pCKl1 AKKCM, BllYTPet·l lUIJI 

LJUCTb MOJt0Aoi1 MopcHbL ToLJKa c Koop,41111a-raM11 49.87359 c.w., 86.55 122 e.n. , 
BblCOTa 2124 M .. 

Tun o6puu.a: <l>parMCHT nepesa 11eorrpe.a.e11eHHoi1 cjJopMbl, sepoRTHhi ii paJJ;11yc 
CTBOJI3 - He MeHee 25 CM. Cr,1poe, Ha CflHJlC - CBCTJlO-KOpJ.fl!HCBblH (MOK)JblH) UBCT. 

W11p~ma ro11osi..1x Koncu - 6oJJec 1 MM. B111111a Tpew1111a, ceK)'lUal! creon norrepcK, 
rroTeproCTJ1 no TOpuaM cjiparMCHTa. Ha BHCWHCH CTopo11e - 3Ha4HTCJibHUJI 

flOTepTOCTJ., B 811.lle Jl0)f{6MJIKH B HCCKOJlbKO CM rny6iutoi1, noaepXllOCTh noKpb1B3CTCll 
4ewyi-iKaM11 no Mepe BbtCLrxmntll. CoxpaHHOCTb xopowall. 
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l1H1-epnpei-aum1: attanorn•1tta npenb•llYLUeMy o6pa3uy. 
Panuoyrnepo11m.1•i (a6comoTHblH) no1pacT: 3140±30 J1eT (3442±65) 

Ho11-1ep 06pa1u.a: COAH-6922 
,[I.am BJHTHH 06pa1ua: 27.08.2007. ~ 
MecTo BJHTHH 06pa1ua : pycno pr 1bH Kapao10K, cTeKarouiero no nom10)l(blO npaB011 
4acn1 MOJIOllOH MOpCHhl AKKCMCKOfO ne.n:1111Ka (cTa.QH}I AKTpy) , B 20 M BblWC T04Kl1 
c Koop,urnraTaM11 49.88403 c. w. , 86.SS I SOB.A., nepenpasa •rcpe'.I pr1ei1. 
Tun 06pa1u.a: BllCWl-1}1}1 •1aCTb CTBOna nepeea AHaMeTpOM no 30-3S CM, c 
11ecKOJlbKl1Ml1 cr1KaMH. TOJlUll11-la 8- I 0 CM, /J.IIHHa 120-130 CM, B11LUlbl OCTaTKH 
rn11IIoi1 cepD.uee1111b1. Uee-r 1-1a cnune cBelKui1 (irnnp11bti1), 11pw1eM ue1rrp cnu;ia 
cyxoi1, •tTO roBopHT o 11er~aB1teM npc6b1ea111111 11cpeBa B 1:10.ue, TeM 11e Me1-1ec KOMJteBaH 
•taCTb cpparMellTa llOCHT cne.[(bl JJ,JHITCJlbllOH o6pa60TK~l nOTOKOM. LOLIOBblC KOJlbua 

OT D.0Jlei1 MM no 11,S MM. 
HttTepnpeTau.uH: 1:1epo5tT1-1ee Beere, ).l,epeeo c11cccao pyLibCM cecpxy, ;11160 BbJMblTO 
113 Mopc11bt, n1160 poc110 1-1a 6epery py•tbH. f116eJlh ero CBH3bJBaCTC51 c yxyJ.1w c1111CM 
KJlHMaTH'ICCK11X ycJIOBHH, B pe3yJ1bT3TC B03P,ei1CTB11ll JlC.UH11Ka. 
Pa1].uoyrnepoLIHblH (a6comoTHblH) no1pacT: 2970±45 neT (3187± 140) 

HoMep 06pa1u.a: COAH-6923 
)l,na BJHTirn o6p33Ua: 27 .08.2007. 
MecTO BJHTUH o6paJua: nec•raao-rane4Hhte OTJJOlKett11H pel<11 AKKeM, noi1Ma MelKAY 
MCaH).\p11py1-0LUl1Ml1 pyKaBaMH peKl1, e11yrpe11mrn: 4aCTb MOJIOJ.IOH MOpeHbl. T04Ka c 
KOOpD.HllaTaMH 49.87816 c.w ., 86.SS239 B.lJ.., BblCOTa 2 100 M. 
Tun 06pa1ua: cpparMellT J.J,pe0ec1111 b1 )lJ1 111-1oi1 110 20 CM, w11p1111oi1 110 S CM, TOJ1 ut111H1 
- 2-3 CM . Cne).l,bt noTepTocTei-i 11 o6pa6onrn noTOKOM, pe3KHH CMOJrn11oi1 ·rn nax, UBCT 
!Ia cnune - CBeTJIO-KocpeH.11r,1j,'t, Bl-!eWlllUI '-!aCTb o6pa3Ua OTCJla11BaCTC}I •1ew y i1KaMH. 
11ttTepnpeTauuH: a11anorH'1tia npeAblJlYCUeMy o6paJuy. 
Panuoyrnepoa11b1H (a6contoTHblit) soJpacT: 383S±4S neT (4282± 19S) 

HoMep o6paJu.a: COAH-6925 
)l,aTa BJHTUH 06pa1ua : 30.08.2007. 
MecTo BJHTHH o6paJUa: MOJ10Ll<UI Mope1-1a neA1-111Ka M cttcy (CanolKHHKOBa. CTaAHH 
AKTpy) B 11enocpeJJ.cTBe1111oi1 6m1JOCT11 OT HJbtKa nen 1-11-1Ka (N~ 39 1, 6accei1.11 Apry-ra) . 
B1-1y-rpe1111HH LtacTI, 11e6onbworo ocu1111nHu1101111oro nana B SO M OT ncnoro 6epera 
6e3Ll Mll llllOro PY' ILH, nnarja10LUero B peKy M e11cy. To•1Ka c Koop11.111-1aTaM H 49.8S900 
C.W., 86. 70833 B.).l,., BblCOTa 2149 M. 
Tun o6paJua: cpparMe!IT CTBOJla .uepeBa c CCTCCTBCllllOH H30rtlYTOCTbl-O. ,[J,11 11Ha 
OKOJIO 1 M, TOJl!llliHa OT l S JlO 3S CM (s MeCTC 113rn6a). CepD.UCBl1Ha Haxomrnacr, no 
BHClllHeMy Kpa10 HJn16a CTBOna, AliaMeTp KOTOporo COCTaBJllln He 30 CM. Kopa He 
coxpaHetta, nosepXHOCTb 0Tcna11naeTCll Liew yi1KaMu. Bt1D.Hh1 cnenh1 m111aM11LtecKoro 
B03JJ.CHCTBIDI Jlb.Qa H KaMHei1: 113Jl0Mbl Ha Topuax, ua.upC3bl c ua.upb!BaMH, 
noncpe•mbre TpCI.Ul1HbI. fonosbre KOJJbUa - OT l ,S MM B nanpaanc111111 K cep.uues1111e, 
ll.0 11.oncrr MM K B!Ieumeii '-!aCTl1. l.J,BCT Ha cmrnc - CBCTJlO-KO<!>CHHhlH (MOJlO'UlblH 
UJOKOJ18JJ.) . 06pa1eu. B3HT OT BHCWllCH LfaCTH CTBOJla (He 6once 100 KOJlCIJ.). 
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J11nepnpeTa1lHH: aHaJIOnl4Ha npe).lbl).lyCUCMY o6paJuy . .[lpcBCCHaH pacrnTCJlbHOCTb 
OTcy-rcrnyeT coscpwc1-11-10, BepOHHO, JTC.UHHK OCB060.u1rn MCCTO 1-1axO.UKl1 HC pattee 
ccpe.u1111b1 XX BeKa. 
PaD.noyrnepo,!lHbIH (a6contoTHbtH) no1pacT: 5595±85 neT (6477±150) 

HoMep 06pa1ua: COAH-6926 
)laTa BJHntH 06paJ1ta: 30.08.2007. 
Mee.To BJHTHH o6paJua: Mor10.u<U1 Mopena 11c.u1111Ka Me11cy (Cano)l{HI-!Koea, CTaJlH)I 
A KTpy) B 11cnocpe;1crneHHOH 611113ocT11 OT HJhIKa Jl C.UHHKa (NQ 39 1, 6accewH Apry-ra), 
SO M HHlKe CJIHHt-IH}I peK11 HJ ncnoi1 4aCTH neJJ.HHKa Mency 11 6CJblM!mHoro PY'lbll 113 
JICBOH BHC}l4CH JlOJlHllbl, B 2-3 M OT pycna peKH. To1.1Ka c KOOpJJ.11HaTaMH 49.8S900 
C. l.ll. , 86. 7089 I s . .u., BblCOTa 2 137 M. 
Tun 06pa1ua: cerMCHT JJ.epcBa AJHIHOH AO 60 CM, TOJllllHHa OKOJlO Is CM, BH.[(Hbl 
11ecKOJ1hKO KpymtbtX cyqbeB. BHew~rnll •tacTb CTBona co.upa11a. XapaKTep BHCUJHHX 
BOJJtewcTsHi1 aHanorn'-leH rrpe.UbIAyCUeMy o6pa3HY (Me1-1cy I ). UseT npesecm1b1 Ha 
pacrnrne 1-1cpaBHOMcp1rbri1, c rrpolKl1JIKaMH cseTnoro(JJ.pesecHoro) u.seTa, 1-ta <1>011e 
CBCTJlO-KOpH1-1HCBOfO H 04Cllb CBCTJlO-Ko<!>cwHoro. B u.enoM IJ,BeT 6onee TeMll blH, LfeM 
y cb1poi1 Apenecmtbt. O<teBHAHO, D.epcno He nocTOllHHO, m111 KOpOTKOe BpCMH 
11axo.n:11nocb B ncpcyBJtalK11e111rb1x ycrroBHllX. BepoHTibtH }lHaMCTp .uepeea - .uo 40 
CM. CocTOlltrne npenccHHbI - xopomee. 
llHTepnpeTaTtun: a1rnnorn4Ha npe.Ub•D;yCUeMy o6pa.3uy. 
ParornyrnepOllHbttt (a6coJJTOTHbtft) so1paCT: 5545±85 JJeT (6417±180) 

HoMep o6paJua: COAH-6927 
)laTa B3HTHH 06paJ1ta: 30.08.2007. 
MeCTo BJHTHH 06pa1ua: a11anorn'-l110 npe.UbI.UyCUHM o6pa.3uaM (Mcttcy 1 11 M e1-1cy 
2). Pycno p)"lbH, <1>1-1nbTp)'IOUJeroc51 '!epeJ nes)'IO 6oKOB)'IO Mopetty 113 coceAHei1 
6cJhIMHHHOH nonHHbT. ToLIKa c KoopD.mtaTaMH 49.8S964 c.w . 86.708S3 n . .u;., BblCOTa 
2 137M. 
Tnn o6pa3tla: cerMCHT AepeBa (-rpeTb). )J,nHHa OKOJlO 4S CM, TOJllUHHa l 0-15 CM, 
BCpOHTHblH ).l,HaMeTp .n:epeBa AO 30 CM. KaK BHCUJHlUI, TaK H B!IyrpeHHJU! •1acn1 
OTcy-rcTny10T. foAORbTe KOJlbUa OT l no 2 MM, scero HC 6onee I 00. JJ.:penecHHa s 
OTJ111'-IHOM COCTOHllHH, TCMHOfO, HaCblLUCl-IT!OfO KO<!>CHHOfO uBeTa. 
U11TepnpeTauuH: a11anorn41-1a npeAbtAyCUCMY o6pa3uy. 
Pannoyrnepo.unhtif (a6con10THbtif) soJpacT: 5315±75 (6132±145) 

HoMep 06pa1ua: COAH-6930 
.D.arn BJHrnH 06pa11•a: 30.08.2007. 
McCTo BJHTIUI o6paJua: Tloi1Ma peK11 Mettcy cpe.11;11 Mea11ApHpy10LUHX pycen. To4Ka 
c KOopnm1aTaM1149.86932 c.w ., 86.72 127 B.).l,., BblCOTa 1970 M. 
Tun o6paJua: CCfMCHT CTBOJla }lepesa OKORO 30 CM AJ111HOH 11 OKOJlO 8 CM B 
J.J,HaMeTpe, nonepe4HblH HannoM B uc11rpanbHOH '-!aCTH. Cne.ub1 Jlla41nen1>11b1x 
noTepTocTei1. UseT 11a cn11ne - ceeTno-Ko<l>ei-iHb1J;l , coxpaHHOCTb 0Tn11•1HaH. 
H1nepnpcTa1111n: aHanorn4Ha npenb1.uyrueMy 06pa.3U.y. 
Panuoyrncpo.unhlii (a6comoT111>1if) soJpaCT: 5395±75 neT (6212± 165) 
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HoMep o6paJua: C OAH-6931 
)laTa BJHTHH o6paJua: 30.08 .2007 . 
MecTO RJHTml 06pa3ua : noi1Ma peKH M eHCY CpC.llH MCaH).lpHpymmwx pyccJJ. To'lKa 

C KOOp)lllllaTaMH 49.86700 C.111., 86.71994 B.)l., BbICOTa 1995 M. 
TH 11 06pa3ua: crnon JlepeAa .llJlHHOH .llO 140 CM, .UHaMeTpoM ;10 20 CM. Crnon 
MeCTaM H llCpCTCpT Ila 50 %, CJTC.llbl na)J,JTOMOB, paCTJ)CCKHBallH)l 11 np . 803MO)f(ll0 

TpaHCllOpTHpOllall peKOH Ha pacCTO)IJllte )10 1,5 KM. 
HHTep11peTaum1 : amu1orn'l na npc,uht.D:yllleMy o6pa:m,y. 8htw c no peKe 11ai1)l.e11 eme 
TaKOH )KC CTllOJI ).lepeBa, 110'.:ffOMY QLICllb Bepm1nrn rn6eJTb .ucpeBa B pe3yJlbTaTC 

aKTHBllOCTll JIC.UllHKa. 
PaJIHoyrnepoJIHblii (a6comornb1ii) aoJpacT: 2490±75 .1eT (2607± 190) 

POCCHHCKAfl A.KA,ll,EMIDI H AYK 
CHEHPCKOEOT.JJ,EJIEHHE 

HHCTHTYT rEOJIOfHH H MHHEPAJIOfHJ1 HM. B.C. COEO J1EBA 

na6opaTopm1 reononrn 11 naneoKJJ11MaToJJorn11 KaMH03oa 

COOEI.QEHHE N! 1705 

Ha11pasm110 BaM pcJyJJhTaThl paD.11oyrncpommro )J.aT11posa1111H 13 npo6 
opramP-1ccK11x ocrnTKOB H3 ne)J.HHKOBbIX OTnm1<eM11 i1 AnTaR. Onpe.lleJJCHHC 
OCTaTO'lllOH aKTHBllOCTH yrncpo)J.a llblllOJlllCllO 11a QUANTUL US 1220. )],JUI paC'lCTa 
B03pacrn 11cnonhJOBa11 nep11011 nonypacna.ua 14C pas1Ib1i1 5570 JJCT. )J,.rrn Toro, L1T06b1 
nepCHTH Ha nepHO.ll llOJJypacna)la paBllblH 5730 neT, 1-1eo6XOLlHMO K llaTC BllCCTH 

KOJcj1<ti11u11c1-1T 1,03. 8 03pacT pacc'l11Tatt OT 1950 ro.na. 

HoMep o6paJn:a: COAH-7376 
)],am BJHTHH o6paJu.a : 09.06.2008. 
MecTo BJHTHH o6paJn;a: Ccsepo-lJyikKHH xpc6CT, IlOJJHHa p. Mawei1. Cyxoe 
naBO,llKOBOe pycno pCKH, neBaa 1rncT1, llOHMbl, OKOJJO 500 M llHlKC T0 1·1KH c 
KOOp.llttllaTaMH 50. 112700 c.w., 87.592450 B.)J.. 

T un o6p:nu.a: sttc1uHHi1 cerMCllT cosepwe1rno paJAas11ctmoro .nepesa, pacm ern1e11 

11a on1enbHOCTH c ttan.pe3aM11, pa3pb1saMH 11 np. Bepo»Tllbltt )lttaMeTp tte Me1·1cc 20 
CM (no 30-35 CM). COD.eplK11T 50-80 rO)lOllblX KOJICU. 
HHTepnpeTan:1rn : )lpesecm1a Bb1 11ece1rn TaJibIMH BO.llaMH JteD.HHKa Henocpe.llCTBeHHO 
113-110.[I JJOJKa, nOCKOJlbKY npyrHe, )lOCTaTO'll!O .[111HaMH'lHble HCTO'lHHKH CHOCa, 
OTCYTCTBYIOT, a BpCM» Bbl HOCa COOTBCTCTByeT Ce30HY HaXO)J.KH. 3 To 1103BOJISICT 

npC.llOOJiaraTb 3Ha'!ttTCJlbHOe pacnpocTpa1-1e1111e JJCCa Ha npHJJe)J.TIHKOBOH TeppttTOpHJ1 
H YKaJbIBaeT Ha CTCOCHb OTCTynaJ-1111! JTe.wrnKa, KaK Ml11111MYM 11a 200-500 M OT 
cospeMennoro TIOJIQ)KCHIIB )!3b[Ka, 11e np111111Maa BO BHHMaJIHe B03MOlKHOCTb 

Tpattcrropn1pOBK11 .llCpcsa JJC)lHHKOM. 
Pan noyrnepoD.Hbl H (a6comornb1ii) BOJpacT: 4985±95 neT ( 5983±275) 

HoMep 06pa3ua: COAH-7377 
)l.arn BJHTHH 06pa3ua : 09.06.2008. 
MecTo BJSJTIIH o6paJu.a: C'esepo-4 yi1cK11i1 x pe6eT, non1111a p. Mawei1. 
H cnocpeD.CTBeH 1-10 B 11aL1a.ne cyxoro mtBOJlKOsoro pycna pcKH, OKono I 0 M OT ncsor o 
6epcra OCHOBHOro pycna. TO'lKa c KOOp)lHH3TaM 11 50.111050 c.w ., 87.594970 B . .[I., 

BblCOTa 2 J 58 M. 
Tnn o6paJua: sepo11T11ee scero KOMnesair LiaCTb ,/lepesa (Lari x), oKono 40 % crnona, 
AJIHHa - OKOno 50 CM, illHp1111a - 20 - 30 CM. CneD.b.t o6pa6onrn ne.a.1111KOM 11 

TCKY'll1Mll BOIJ.aMtt , pepeTepTOCTl1 11 HaD.pC3bl. Tio 06e11M KOHUaM pac11.1enJJeHO 11 
OTOpBaHO OT OCTaJibllOH 'laCTH Aepesa 6eJ KpYOllb!X menoK. MeCTaMtt nosepXHOCTb 
OTCJia11saCTC» 'iCillYHK3Ml1. PacTpecKaHO OT BblCb1XaHJ1)[ ll.llOJlb .llJll1Hbl CTBOJia. IJ;seT 
11a cn11ne TOT )f(e, 'lTO 11 npC.llblf\ytI\HX o6paJuos Maawei1 . .LJ;pesec1111a O'lCHh illlOTHaH, 
BOJIOKHHCTaH. 
H11TepnpcTau11H : a11anorHLIHO npe.llbIJ\YlllCMY 06pa3u;y. 
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PaanoyrnepOflllbtH (a6comornbtH) so1paCT: 4680±90 JICT (5588±210) 

HoMep 06pa1u,a: COAH-7378 
.lJ.aTa BJHTHH 06pa111a: 09.06.2008. 
MecTo BJHTHH 06pa111a : Ha?ine11 s6nnJH npasoro 6epera peK11 Mawei1, 3ac-rpsiaw11M 
:\'IC)l()l,Y rJlbJ6, Hanonoa11 11y B BO/lC. To<tKa c KOOpm111aT3MH 50.109390 c.w .• 
87 .595990 B.n., BblCOTa 2 173 M. 

Tun 06pa3u,a: cj>parMCHT }l,epeaa, nnw11oi1 35-40 CM, w11p1111oi1 3-5 CM. Coxpa1u1ocTb 
xopowllil, HMCIOTCSI CRC/lbl JIC}\llHKOBOH o6pa60TKH, UBCT Ha Clll1JIC aHanOfl14CH 
no,uo611b1M o6pa31\aM Maau1eS1. 
M11TepnpeTaum1: a11anorn'1110 11peJ~b1JJ.yw.eMy 06pa1uy. 
Pa1J.J1oyrnepo1lHbti1 (a6comornb1i1) soJpacT: 4710±100 neT (5658±300) 

Hol\tep 06pa1ua: COAH-7379 
.lJ.aTa BJHTHH 06paJ1\a: 2 1.06.2008. 
MecTO Bl HTlUI o6palua: MOpc1rnb1e 11 cj>JUOBHOfJUIJ..ll1M bllblC OTRO>KCllHSI B ue11Tpe 
11pasoi1 <taCTH Mopcm1oro KOMmteKca newrnKa Man1>1i1 AKTpy, npan1>1i1 m1yrpe111mi1 
CKJIOll MOpCHbl. 0JJ.HO 113 pyceJJ py<tbSI Bo)lona,UllblH, OCTanne 11110A llCKOTopoe speMst 
1Ia3al.\ (naBO.UKOBOC pycno). TO<tKa c KOOpf\11HaTaMH 50.072260 c.w ., 87.770230 B.,U., 
BblCOTa 2218 M. 
Tim o6paJu,a: c~parMeirr KOMRCBOH '!aCTH D,epesa, yaCTb CTBOJJa c cepnues 1111oi1, c 
06noMal11lblMl1 11 HCTepTblMH KOpl IC8blMH OTpOCTKaMH, 06pa60Ta110 ll,O crna>Ke1 111oro 
COCTOSl llHSI. T8epnoc 11 llJlOTllOC, U8eT Ha cr111ne >KCJlTblH, C8e1JlblH. 
HHrepnpeTatlHH: 80 spCMSI noS1 sne1111S1, poem uepesa 11 n npe.uwccTByt0w.11i1 nepHO.l.\ 
neD,llHK .un11Tenb110e 8peMSI 11axon11ncS1 B COCTOSIHHH OTCTyna1111S1, npeBbI WaIOW.CM 
cospeMe1111oe. r116e11b n.epesa npo1130WJ1a oT nepeKpblTHst ero nen1111KOM . .ll,epe8o 
BblWJlO Ha nonepx110CTb TORbKO 6naro!lapS1 3p031111 py<t bSI . 
Pam1oyrnepo.cu1bti1 (a6cont0THbtil) soJpaCT: 710±55 neT (735±75 - 82,1 % 11nu 
638±30 - 13,3 %) 

HoMep 06pa1ua: COAH-7380 
.lJ.aTa BJHTHH 06pa1ua: 21.06.2008. 
M ecTo B3HTHH 06pa3u,a: a11anorwrno npe!lbll.\YW.CMY 06pa3uy. M ccTO ncpece•ic1111S1 
py<11 .. eM Bo.uonaJJ,11b1M npasoi1 6oKonoi1 MopeHbl Manoro AKTpy, pycno py4bS1. To•iKa 
c KOOpJJ.HllaTaMH 50.07 1620 C. lU., 87.772 190 8.ll,., BblCOTa 226 l M. 
Tim 06pa3u,a: <t>parMe11T KOMJJe8oi1 'IaCTH Aepesa (Ken,p) 3Ha'!HTCJ1 bHO L\H3MCTpa. 
)J.111111a - 80 CM. w 11p1111a - 25-50 CM, sec - 25-35 Kf, Cblpoc, .upeBCC11Ha nnOTH3SI, 
)l(CJITO-Kp3CJIOJ'O U.BCTa, 1anax 113Cbl lUCllHblH, CMOJISlllOH. <1>11Kc11py10TCSI Han,pC3b! 
KaMHS1M11, yAapt1b1e TpaBMb1, cj>rnoa11<vl.h11aS1 o6pa6oTKa. Bee 81>1cTyna101mrn qacTH 
Apeaec11Hb1 crna)l(eHb1, '!TO .unJ1 Manopacxo.ut1oro py<tbSI Bo.uona.uHb1ii HeB03MO)l(HO. 
Bb!lllJlO Ha noaepXHOCTb He,Ua8HO, nOCKOflbKY B 2006 r. pycno py<tb.!I OCMaTpHBaJIOCb. 
06pa1eu BJSIT OT BllClllllCH <taCTM CTBOJia (!lO 100 fO.UOBblX KOneu.). 
llHrepnpeTau,uH: a11anonr-ma npCAbI/lyw.eMy 06pa3uy. 
PMnoyrnepoa11b1ii (a6cont0THb1ii) so1pacT: 700±50 JICT (743±55 - 78,9 % 1inu 
638±30 - 16,5 %) 
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HoMep 06p3311a: COAH-7381 
,ll:aTa BlHTHH o6pa3t\a: 21.06.2008. 

MecTo BJHTHH o6paJtla: aHanorn<tHO npe.uE.11.\yw.eMy o6pa:iuy. B6mnu TO'lKH c 
KOOp.llHHaTaMH 50.071880 C. W., 87.77 1770 8 . .11., BblCOTa 2260 M . 
Tim 06pa3ua: cjJparMe11T CTsona He6onhworo n,epeaa (cy<teK .ncpcaa), .unm1oi1 30 cM, 
J(HaMe-rp OKOJIO 6 CM, cep.uueBHHa. 0,uHa CTOpo11a CTBOJla HCTCpTa, Cblpoe. U:aeT 
)l(CJITOBaTO-KOpH<tHCBblH, seposrTHee scero Ke,np. 
MnTepnpeTallHH: ananorn<ma npe.UbILl)'llleMy o6pa:iuy. 
Pa)lHoyr.1eponu1:.1if (a6cont0THhln) BOlpacr: I 000±50 neT (983±35 - 80,4 % HJIH 
893±45 - 15 %) 

HoMep 06pa3ua: COAH-7382 
,ll:aTa B3HTHH 06pa1u,a : 2 1.06.2008. 
MeCTo BJHTHH o6paJua: aHanorn<tno npe.llbl!lYllJ.eMy o6pa:iuy. B6n11JH TO<tKH c 
Koop.n1111aTaMH 50.07 1880 c.w., 87.77 1770 B.Jl., BblCOTa 2260 M . 
Tun 06pa1ua: OCTaTKH .uepcna Heonpe).leJJeHHOH cjJopMbl , OKOJIO 60 CM JlRHHOH, 
BCpOSITHO Tp11 OTIJOCTKa CTBOJla, n1160 KOMJleBasr 43CTb, ManOJIOBHHY Cblpoe, 
sep0Hn 1ec Bt:ero KCJlp. C ttan60J1ee coxpa1rnswerocsr OTpOCTKa B3SIT crnur, 3.1.\CCb )l(C 
paHCC KCM-TO 6b1Jl cn11J1eH KYCOK .npeaeCHHbl. 
HnTepnpeTau,nn : a11anorn1.1Ha npeJ.lb•.UYLUCMY o6pa:iuy. 
Pa.ui1oyrnepo)lHblif (a6comoTHhli1) so1pacT: 690±45 JJeT (738±50 - 75,3% nnn 
638±20 - 20, I %) 

HoMep o6p33ua: COAH-7383 
,ll:aTil B3Hnrn 06pa1ua : 17.06.2008. 
MecTo BJHTHH 06pa3ua: lQ)l(no-lJyi1cKni1 xpe6eT, ,nonmrn peKw AKKOJJ, npe.unonbSI 
JJCL\HHKa Cocj>11i1cK11A. IlJHpoKasr noi1Ma peK11, ttenocpeACTBeHHO BbIWe Mopeno 
no)lnpyn1wro o3epa. To<tKa c KoopmrnaTaM11 49.807650 c.w., 87.820 140 B.,n., BbICOTa 
2480 M. 

THn o6p33ua: cj>parMCHT .nepena (6onbwasr menKa) .nnHHOH 42 CM, mwpwHoif 12-4-2 
CM. H cTepTo H pa3op8aHo c 06c11x cTopott. Taep.uoc, rrnoTHOc. 
HHTepnpeTatlHH: aHanorH<tHa rro.uo6Hb!M 06pa..1uaM 8 .uon11He pcK11 MaaweA . 
Pa.uHoyrnepO/lHt:.1if (a6con10ru1:.1if) soJpacr: 4270±11 O neT (5058±350) 

Ho1'tep o6paJua: COAH-7384 
.lJ.ara B3HTH!I o6pa3tla : 26.08.2008. 
MecTo B3HTH H o6pa31la: !lOJIHHa peKH AKKeM c o.unowMeHHbIM JIC.llHHKOM (8Topoe 
11aJ8att11c JICL\HHKa Po,n1esw-rn), nesb1i1 6opT .non1111b1 AKKeMa, CKJIOH 1oro-aocTo'lnoi1" 
1Kcrro311ua11, rpa1rnua neca. To'lKa c Koop.nmiaTaMH 49.899080 c.w. , 86.538930 8.J.l., 
BblCOTa 2225 M. 

Tun 06pa3ua: no8anem11:.1i1 Ha CKJIOHe napanneJJbHO OCH .llOJIHHb! CT80JJ !lepesa, 
/lHaMeTpOM y KOMJlS! OKOJIO 90 CM, coxpa11eHa BHClUHSIS! 'l3CTb CT80Jla c HH)l(Heif H 
60KOBblX CTOpOll, nepwmia cnrnna, nopocna MXOM H KYCTapHHKOM. Ha .naT11posa1rne 
B3SIT cn11n c 811CWMCH 'IaCTH CTBOJla. 
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J.11nepnpeTaL(HS1: attru1orwrna o6pa3uy COAH -6429, 110KaJaswe:\'1y cospcMeHHbJH 

so3pacT. B cny1.rne n o).(TBep)KJieHHll cospeMett11oro so3pacrn norn6 w11 x nepesbeB, 

cne;iyeT cnenaTb Bb1son, LJTO ncpesbll s narmoM MecTe nom111br n 1611yT 
11epHOj(HLJeCK~l, npH Jl OCTH)KeTTHH onpe)le;rermoro R03pacrn H p e3KOM JIOKaJJbllOM 

yxynme111111 KMIM3THLJCCKHX ycJIOBHH, KOTOpoe B031!HKaeT lie 33BHCHMO OT 06u1ero 

KJHJM3THLJeCKOr o Tpe11;1a TepptHOpHH (na1111all Hl1Tepnpernu~tll He tJOJITBep)lHJlaCb, 

T.K. na-ra rn6eJm nep eaa uc cospeMcmiall, a 600 J1eT 11a3aJ1. C Kopee acero, rn6eJ1b 

; 1ep e1rn csi13a11a c 11ac1aJ10M MaJJoro JJC)LllHKOBOro 11ep110.na - na).(1111 <t>cp1-1ay). 

Pa)J,1rnyrnepom1L1ii (a6comoTHhlH) R03pacT: 530± 50 JleT (678±20 - 27,7 % mm 
598± 20 - 40,5 % ) 

HoMep o6pa311a: COAH-7385 
)lam B3SITIHI 06pa311a: 26.08.2008. 
MecTo BJHTHH o6paJu.a: noJm tta pcKH AKKCM c O)LHOHMCHHblM J1c.11.m 1KOM ( sTopoc 

HaJBaHHC ;ic,IJ.HHKa P o.U3CBH4a), i1csi,1i1 6opT nom1Hbl AKKCMa, CKJJOll 10ro-socToc111oi1 

3KC110311u11 11, rpat111ua J1cca. B6n11311 TOLJKH AKKCM 3, c KOOp).(HllaTaMH 49.899080 

C.W., 86.538930 B.)l., BblCOTa 2225 M. 
THn o6pa3L{a: <.:TBOJI .ucpcsa, llOBaJJCHHblH <.: KOMJICM sepumHOH Ha <.:KJIOH H BHH3 110 

.a.onm1e. )].11aMeTp y KOMJlll OKOJIO 40-50 CM, coxp aHHOCTb CTBOJICl a1·1anornc1Ha 

o6pa.3U.Y AKKCM 3. Ha nan1pOB3l lHC R3l!T CHHJI c BHCUJHCH YaCTH CTBOJla. 

H1nepnpeTa11Hsi: a11aJ10rnYHa npc111>1nyu1cMy 06paJ11y. 
Pa}l1rnyrnepOJlHhlii (a6comoTHL1ii) BOJpaCT: 270±70 ncT (383±225 - 91 %) 

HoMep o6paJua: COAH-7386 
)lam BJHTlfSI o6pa3l{a : 29.08.2008. 
Mec-ro B3SITHH o6pulla : nomrna peKH Me11cy, 11pcnnoJJbff JJCJITTHKa Mency (nent111K 

Cano)l{HHKOBa), noHMa peKH Mc11cy, cyxoe pycno. Toc1Ka c KOop.znmaTaMH 

49 .868000 C.IU ., 86.72 1 160 B . .ll., BbJCOTa 1986 M. 
Tun 06pa311a: H301'HyTblH cppar MCHT CTBOJla )lcp esa .D,JlHIJOn 80 CM, B03MOJl<ll0 

KOMJTeBbl H OTpOCTOK, TIOJTOBHHa CTBOJla c ccpt tuCBHHOH, OKOJJO 40-80 KOJ!eU 11a 

cmrne, u.seT cepo-KopHYHeao-Kocpcf!11oro o-rreHKa. Cncni,1 nc11H11Kosoii H BO.IJ.HO­

nc;i1111Koso~i o6pa6oTKH. 
HnTepnpeTa11nn : B03paCT .a.cpcaa YK33hJBaeT Ha nponoJT)KHTeJJbHbtH TCnJlhJH 
ncpHO.il,. Ila 3Hal.Jl1TeJll:,IJ OC OTCTynamte JIC.D,lll<Ka, npCBhlTIJal{)UlCe cospeMCHHOC, 

O)lllaKo, cro r116eJJh 11pOH30WJJa IJMCllHO B p C3YJJhTaTC HacTynaTIHll JlC)J,HHKa 11 

3axopo 11c11Hll n pcsecHHbl s MOpCHC. M ecTo 3axopo11c11Hll - .uom rnll Mopc11a, 

11p1rnera1011\all K ll3blKY JIC).(HHKa. 
Pa}.lnoyrnepoJ.lHLtit (aficoJlIOTHhlii) soJpaCT: 4610±80 JleT (SS 18± I 50) 

HoMep o6pa3l{a: C OAH-7387 
)lam BJSITHH o6paJL{a : 29.08.2008. 

MecTo B3SITlfSI 06paJ11a : Atmnornqn o npe)lhl.llYlllCMY o6pa3Uy, nesaH •1acTh cppo11Ta 

MOpCllbl , npc.a.nOJlQ;KHTCJlbllO CTa)lHM AKTJJY, MCCTO npOphl Ba peKOH cppOHTa MOpCllhl, 

OKOJJO 30 M n o nesoro 6epera pCKH. To'-IKa c KOOp.u1111aTaMH 49.871530 c.w., 

86.724650 B.)l. , BblCOTa 1975 M. 
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T1111 o6paJL{a : KoMJICBaH LJaCTb !lCpesa, 3a)l{a rall MC)l{JlY rnb16aMl1 nopOJlbJ 

BCpWHHOH BHH3, onpemu1 11 MllrKa.ll , n11aMerp y KOMJUI He 6onec 15 CM • .ll113MCTp 

CTBOJJa OKOJTO I 0 CM, )J.JT111ta cpparMe1rra 50 CM. Ha cn HJie :.iaMeTBa accHMCTJJHll poc-ra 

.11.cpcsa, CTOpo11a, sepOllTllCC sccro 06paw,e1111al1 K JIC).(llHKy, OTHOCHTCH K 
npOTHBOfJOJlO)l{JIOH CTOpOHC KaK I K 3. H a )J.aT11posa~me 83)!"13 no B03M0)1{HOCTH 

BllCLLllHUI l.laCTb CTBOJta, LJTO MO)l{eT COC.."I3BJJ)!Tb .uo TpCTH co6CTBCHHOJ"O B03paC'ra. 

11HTepupeTal{HH: ACHMMCTpHll pocTa c 60.llblllOH ysepeBllOCTblO ll03BOJtlleT 

npe;~llOJlO)J(HTb MCCTHOC 11pOHCXO)l{.llCllHC .11cpcaa 11 ero rn6eJlb B p c3yJibTaTe 

11acTy11amrn JlCilHHKa. He HCKJIJOLJCJ!O, 'iTO .11ep cso MOfJJO nOllBHTbCll B O/mH 113 

TeIUJbJX nep11onoa crnn,1111 AKTµy 11 uo rn6 ttyrb, 1-1a11p11Mep, a 1-1a'iane - cepen1rne 
X 1 X -ro neKa. IlOD.BHlKKH rnb16 nopo,nb1 MOryr 6b1Tb Bbl3BaHbJ 11 ocen,a1111eM MO)JCHbJ 

11 )J.CllTCJlhHOCTblO pCKH. 

PM11oyrnepo}.1Hb1ti (a6com0Tt1Mii) eoJpacT: 115±40 JlCT (283±55 - 32,S % 11mt 

138± 80 -60,2 %) 

HoMep 06pa311a: COAH-7388 

)lan BJHTHH o6pa3l{a: 29.08.2008. 

Mecro B3SITHSI o6pa3l{a. no ii Ma peKH Mcucy a6rnn11 TOLJKl1 c KOOpf.l11HaTaMl1 

49.867000 C. W., 86.722390 B.)l. , BblCOTa 1995 M. 

T1tn o6pll3u.a: ~JparMeHT CTBOJTa ncpcsa, KOMJICB8)j 'laCTh, MCCTO cpOCTaHl1Jl c 

1-\pyr11M a1-1aJ10rl1LJHblM CTBOJlOM, 90 - 10 - 15 CM, llCCKOJlhKO necl!TKOB l'Oll,H'IHblX 

KOJJCU, Hal1ne11 CpCAH necKa 11 BaJJYllOB JlOMMbl , Ha )l8T11poaairne B3JIT Cfll1Jl , T3K11M 

06pa10M, so3pacT yKalKeT Ba cpenHee spcMa lK1131Hl ncpesbeB. 

H11TepnpeTiu.1un: a11ru10rn'1Ha 110J106HblM 06pa.31~aM B .11onHHe peKH Mettcy. 

PaJ.lHOyrnepoAl·l bl ii (a6comornhlii) BOJpaCT: 4800± 80 n eT (5803±165) 
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POCCHMCKAfl AKA,LJ:EMIDI HAYK 
CHI>HPCKOE OT,LJ:EJTEHHE 

HHCTHTYT f EOJIOfUU H MHHEPAJIOfHU HM. B.C. COl>OJTEBA 
Jla6opaTop 11J1 reonor11H 11 nancoKJI11.MaTononrn Kawno3oi1 

COOI>~EHHE JV! 1768 

Hanpasm110 BaM pe3yJlbTaTbI pa.u11oyrnepo,rr.11oro .naT11poBaHHH l 0 npo6 
opraHH'ICCKHX ocTaTKOB 113 ne11H11 KOBb1X OTJIO)l(e1111 i1 AnTaH. Oupc.ucnctme 

OCTaTO'I HOH aKTHBIJOCTl1 yrnepo.ua BblJIOnIIe110 11a QUANT U L US 1220. ,llJrn paC'ICTa 
Bo3paCTa 11cnoJ1b30Ba11 nep110.n nonypacna.ua 

14
C p as11b1i1 5570 nc'!'. ,llmi Toro, LJT06b1 

nepei1rn 11a 11ep110JJ. 11011ypacnaL1,a pasub1i1 5730 JJCT, 11co6xow1Mo K uaTc BBCCTl1 
K03ljJcjJl1UHCJ rl' 1,03. 8o3pacT paCC'IHTaH OT 1950 ro.ua. 

HoMep 06pa31.1.a: COAH-7824 
,llarn Bl HTHH o6pa3._.a : 10.07.2009 
MecTo Bl HTUH o6pa3._.a: Pec11y6m1Ka A nTai1, 6accc i1H pcK11 Kaparai1, 11paBL.1i1 6eper 
p. Kapar ai1, 6,4 KM C B ccna K apara i1, Ja6ono4eHHbli1 npaBbl tt ficpcr pcK11 . 8 i,1corn 

11 42 M. 
Tun 06p33._.a : Tope(> TCM110-Kop114HCBbIH, Mep3nb1 i1. 

Xapa1nep 3aneraHHH : Mep3nb1i1 r opcp, 3a11era10L1.111i1 noA 28-cM cnoeM 
.\lliHcpan113osaHHOro Topcpa, 06pa3eL1 OT06pa11 113 sepx 1111x 3-4 CM cnoH MepJnoro 
rnpcpa. rny61111a 38J!Cf8Hl1H 28-32 CM. 
PaAHoyrnepOllHbtii (a6cont0THb1u) soJpaCT: 370± 0 (381 ± 20) 

HoMep o6paJ._.a: C OAH-7825 
,llaTa B3HTUH 06pa3 ... a : 06.07.2009 

MecTo B3HTUH 06pa3._.a: Pecny6n11Ka Anrni1, 6accci111 pcK.11 M yil1>Ta, JJCBblH 6eper 
p. M ynbTa (300 M OT 6epera peK.11), 700 M 3103 ycTb» p eK.11 D oncpCYHai1. To4Ka c 
KOOp)J,HHaTaMH 49°56'2 l ,8" c.w., 85°5 I '05,5" B.,U, BbICOTa 1700 M. 
Tim o6p33._.a: TOpcp Ycp1-10ro LIBCTa (M11Hepa1m JOBaHHh1i1). 

XapaKrep JaneraHHH : M ~mcpam13osaHHhIH Topcp, 3ancra101u11i1 no.u 135 -CM cnocM 
Ml1HCpan 113osaHHOro TopcjJa, o6pa3CLJ OT06paH 113 Hl1)1(HCrO 5-CM cnojl 03CpH0-
60J10TllblX OTJJO)l(CHHH. fny611Ha 3ancraH H}I 132-1 37 CM. 

Patvioyrnepoanhtii (a6con t0THblil) so3pacT: 4160± 150 (4875±475) 

HoMep o6pa3._.a: C OAH-7826 
,llarn Hl HTHH 06pa3._.a: 06.07.2009 

M ecTO BJHTIUI o6pa3ua : Pecny6n11Ka AJITaii, 6accei111 peK11 MynbTa, 11esb1i1 6eper 
p. My11bTa (300 M OT 6epera peKH), 700 M 3103 yCThH peK.11 IIonepe411ai1. To4Ka c 
KOOp,u;HH8TaMl1 49°56'2 1,8" c.w., 85°5 1'05,5" B.,L{, BblCOTa 1700 M. (o6proeu OT06pa11 
s 5-7 M ceacpuec OT 06pa3ua COAH-7825). 
T 11n o6pa3Ll3: TOpcj> 4CpHOro UBCTa (MHHepa11moBaI11!bIH). 
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Xapa1n ep 3aJ1eraH11H : M 1rnepamnosattHbIH Top4J, 3aJJera10L1.1HH 110.u; 135-cM cnoeM 
Ml1HepanH30B8HHOro TOp <iJa, o6pa3eU OT06paH 113 Hl1)1(Her o 5-CM cnoll 03epH0-
6onornbIX OTJ10)1(Cll11H. r ny611Ha 3aneraHHH 132-1 37 CM. 

Pall1t0yrnepoUHblif (a6con t0THbtit) BOl paCT: 3890±90 (4525±325) 

HoMep 06pa3ua: COAH-7827 
)I.a Ta BJSITIIH o6pa3u a: 16.07 .2009 

MecTo BJRTIISI o6paJua: Pecny6n11Ka Anrnii, 6accei111 peKH XaHllytt, upaBbIH 6eper 
6e3bTMRIIHOro neso6epe)l(HOro rrp11T0Ka, 10,5 KM K IOJ03 ycTbH peK11 Kynb.u;a, 1500 M 
Bhnue no TC4CHHIO crnporo 3a6poweHttoro nar epir r eonoroa, y4acToK cpe)1111moi1 
MOpellbl B JIHIHUC )lOnHHbl, sepXHHJI lJ8CTb. 8 bJCOTal 931 M. 

Tnn o6pa3._.a: aepXH}IJI 4aCTb crnporo, ::1acoxwer o, yr11eTc1111or o Ke)lpa 
(crna1111Koaai1 cjlOpMa, so3pacT 3 13 neT, onpe)lene1rnc H .Mar1b1w eaoi1). 
Xapa1n ep 3aneraH11H: Ha rroaepxHOCTH cpc)lHHHOtt MOpCHbl 11pe.u;noJIO)l(JHCnhHO 
CT8JJ:J1H d:>ep1-iay. 

PaJlnoyrnepollHhtH (a6coJI10THbtH) noJpaCT: 135±50 (140± 150) 

HoMep o6pa3ua: COAH-7828 
)l.aTa Bl HTIIH o6pa3._.a : 16.07.2009 

M ecTo BJHTIIH o6paJua: Pecny6m1Ka AnrnH, 6acceii11 peKu XaifJlyu, rreBbIH 6eper 
6e3blMHHHoro ncso6epe)l(HOro rrp1-1T0Ka, 11 KM K JOJ03 ycTbH peKu Kym,.u;a, 2000 M 
Bh1wc no TC'ICH1110 cTaporo 3a6poweHHOro J1arepjl reonoroe, Ja6onoCJeHHbilf neBbIH 
6cpcr pcK11. B brcorn 194 1 M. 0 6umpHbJH neso6epe)l(11b1tt )"laCTOK c oJepno-
6orroTHbIMl1 OTnO)l(eHHHMH B 1 0 M OT pCKH B KOTOpOM 6b1Jl BblpbIT wypcjJ rnyfornoii 

60 CM. 06pa3e._. orn6paH 113 HH)l(Heii 4acT11 sepx11ero cnoll Topcpa, c rny6m1b1 13- 18 
CM. 

X apatnep JaJJeraHHH: CBepxy 18 CM Topcpa 4epHoro UBeTa c COBpeMCHHOH 
KOpHeBOH CHCTeMOH, HH)l(e cnoif 03CpHoro necKa (cepb!H) c 6eneCblM OTTeHKOM, 
HH)l(e rrecKa 11a rny611He 44-45 CM JaneraeT cJJoif TopcjJa, Hm cnoi1 oJepHor o n ecKa 
(cepbltt) T8K)f<e c 6eneCblM OTTCHKOM, llO.l(CTHnaeMhlH rpy603cpHHCTblM neCKOM c He 
OKaTamrblMH KaMllllMH. Ha rrry6m-1e 60 CM cnrrournb1e K3MHH, OCJCBHJIHO .u;oHHM 
MOpeHa. 

PaJJ:noyrnepoii.nh1i1 (a6cOJJIOTHLIH) B03pacT: 125±40 (260±30 - 40 % HJIH 80±80 -
56 %) 

H oMep 06pa3._.a: C OAH-7829 
)l.aTa B3Hrnn o6pa3._.a : 16.07.2009 

MecTo BJnn rn o6pa3ua: Pecny6m£Ka AJITau, 6acceiitt pcKH Xaii)lyu, neeblif 6eper 
6eJblMllm1oro neao6epe)!<HOro npHTOKa, 1 1 KM K 10103 ycTbll peKH KyJJb)la, 2000 M 

Bb1we no Te4eHmo crnporo Ja6powemwro narepi1 reonoroa, Ja6ono4eHHhIH neBbIH 
6eper peKH. Bb1C0Ta 194 1 M. 06urnpHbiii neao6epe)l(1Jb1it )"l8CTOK c oJepHo-
6onoTHbIMH OTnO)l(CllHHMH B 10 M OT peKH B KOTOpOM 6b1Jl Bblpb!T w ypcjJ rny6mwii 
60 CM. 06pa3CU OT06paH H3 Ill1)1(Hero npocno}I TOpcjJa, c rny6Hllbl 44-45 CM. 

Xapa1nep Janeramrn: csepxy 18 CM Topcl>a 4cp11oro uaeTa c cospeMeHHOH 
KOpllCBOH CHCTCMOH, HH)l(C CJJOH 03epnoro nccKa (cepb!H) c 6eneCblM OTTeHKOM, 
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HW)f(C llCCKa Ha rny6wHC 44-45 CM 3ancraeT CJIOH Top¢a, HH)f(C CJIOH 03Cpttoro llCCKa 

(cepb1H) TaK)f(e c 6eJJCCblM OTTCHKOl\f, TIO)lCTWJJaCMblH rpy6U3CpHWCTblM llC<.:KOM c HC 

oKaTallllhlMW KaMHllMH. Ha r rry6m1e 60 CM CTIJIOllJllblC KaMHH, Ol.fCBWJlHO .nomfaj{ 

Mope11a. 

Pamrnyrnepom1Mii (a6comoT11Mif) B03paCT: 270±45 (278±50) 

HoMcp 06pa1ua: COAH- 7830 
)l,aTa 83HTHSI 06pa1ua: 16.07.2009 

MecTO B3HTHH 06pa11.-1a: Pcc11yGm1Ka AJrTaH, 6ac<.:<.:ft11 peKH Xai1,i.1y11 , Jreo&1i1 6eper 

6e3b1M11111 1orn .1coo6cpe)f(HOro npwToKa, 9 KM K IOI03 ycThll peKw K yJlbJla, 500 M 

1rn)f(e 110 Te•rcHHIO cTaporo 1a6powcrmoro 11arcp11 rconoros, 3a6011o'!c1111b1H JJCOblH 
6epe1- peKH. 8h1c0Ta 1742 M. H c6on&woi1 (50x30 M) noHH)f(CHHbJH ncoo6cpe)(rnb1 H 

y 'laCTOK c 03ep110-60JJOTllhlMH OTJIO)KCITHllMH B 50-70 M OT pcKH B KOTOpOM, 6brn 

BblpblT w ypcJi rny6mroH 120 CM. 06pa3eU OT06pa11 113 llW)f(HCH 43CTH scpx11cro 

rrpOCJIOll Topcjia, c rny6HHbl 44-48 CM. 
Xapa1nep 3a,1eraH1rn: CBepxy 45-50 CM Toprpa •rep11oro r1ReTa c cottpcMe1111oi1 

KO[ll!CBOH CHCTCMott; f-!H)f(C CJIOi1 03CpHoro Hiia (cepr,ri1) c 6eneChlM OTTCHKOM; llH)f(C 

1rna 11a rny6w1-1c 52-55 CM 3a; rcracT cJ1ol1 Topqia; HW)f(C cs1oi1 03ep1-roro wna (cephrH) 

TaK)KC c 6eJTCCblM OTTCHKOM; HH)KC HJia Ha rny6wHe 78-83 CM 3aJieraeT CJJC)l}'101ll3ll 

llpOCJIOHKa Topcjia; HH)KC rpy603ep1-1HCThlH llCCOK c TOllKHMH npOCJIOHKaMH 03ep11oro 

HJ1a; llH)Ke nccKa Ha rny6mre I 05-108 CM 3as1eraeT caMLIH llH)KllHH cnoii Topcpa, 

llO}l<.:THJJaeMhlH rpy6o3epHHCTMM TICCKOM c OT.UCJlbl-lblMH 11e OKaTaHHblMH KaMllllMH. 

Ha rny6w11c 120 CM CllJIOlllHhlC KaMr-rn, Ol.fCRHJll-10 )lOHHall MOpe1-1a. 

Pan woyrnepoitHMH (a6comoTHLrn) B03paCT: 785±95 (809±95) 

HoMep 06pa11.-1a: COAH- 7831 
,l(arn B3HTHst 06pa3ua: 16.07.2009 

MecTo RJHTHst 06pa3ua : Pecny6nwKa AnTai1, 6accei111 pcKH Xai\Jlyi-r, ncsi,rf1 6eper 

6eJbTlllllllllOro neoo6epe)K11oro npwToKa, 9 KM K IOI03 ycThll peKJ.1 KyJJ1>.na, 500 M 

llJ.l)KC no Tel.feHw10 crnporo 3a6pomcHHoro narepsi reonoron, 3a6onol.fe11tti,1i1 nesi,1j.j 

6epcr peKw. Bi,1c0Ta 1742 M. Hc6on&woi1 (50x30 M) nollH)KCIJHblH 11eso6epe)l(Hb!TI 

Y'laCTOK c 03ep1-m-6onOTllblMH OTJTO)KCHHlTMH B 50-70 M OT peKH R KOTOpOM, 6blJT 

BblpblT wypql rny6m1oi1 120 CM. 06pa3eU OT06pa1-1 H3 npOCJlOll TOpcjJa, c rny6mlhl 
52-55 CM. 

Xapa1aep 3a.r1eraH1rn: CBepxy 45-50 CM TopcJia 4CpHoro UBCTa c COBpCMefllrOH 

KOpHCBOi1 CHCTCMOH; fil1)KC CJIOH 01epnoro HJia (cepblH) c 6eJICCblM OTTCHKOM ; 1-fli)KC 

HJJa Ha rny6HHC 52-55 CM 3as1eracT CJIOH TOpcjia; HH)KC CJIOH 03CpHoro HJla (ccpbrfi) 

TaK)KC c 6cneChlM OTTCHKOM; HH)KC wna Ha rnyfome 78-83 CM 3aneraeT CJIC)J.YIOUJ,aJI 

npocnoi1Ka Topcjia; HIDKe rpy60Jep11wcTbIH necoK c TOHKHMH npocnofurnM1t o:iep11oro 

11na; HH)KC necKa Ha rny6w11e 105-108 CM JaneraeT CllMblH HIDKHHH CJIOH Topcjia, 

llO)lCTl1Jl3CMblH rpy6o3epH11CTblM necKOM c OTJlCJlbllbTMl1 lie OKaTallllblMH K3MllJl.Ml1. 

Ha rny6m1c l 20 CM CnJlOWllblC KaMllH, Ol.fCBH)lHO )lOHllaJI. MOpCHa. 

PaitnoyrncpoitHhlii (a6comorn1>1ii) B03pacT: 1040±45 (I 071±85) 
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Ho~rnp oopaJua: COAH-7832 

)],am BJstTHH o6paJua: 16.07.2009 

MecTO BJstTHH o6p33ua : Pccny6n11Ka A.rriai1, 6accei111 p eK11 Xai11iy11, JlCBblH 6cper 

6e3blMllBHOro ncso6cpcl1rnoro npHTOKa, 9 KM K 10103 ycTbll peK11 KyHb/la, 500 M 

1111lKC no TC4CHl110 CTaporo 3a6pow eHHOro narcpl! reOJlOroB, 3a60Jl0'1CHIJblH JICBblH 

6eper peK11. 8b1co-ra 1742 M. Hc6onhwoi1 (50x30 M) 1101-111lKe1111.bJH ;1eso6epelKHblH 

y'laCTOK c mep110-60nOTllblMH OTJIOlKCHHllMH B 50- 70 M OT peKM B KOTOpOM, 6brn 

BblpblT wypqi rny61111oi1 120 CM. 06pa3CU OT06pai1 H3 npoCJJOll TOpcpa, c rny611llbl 78 -

83 CM. 

Xapa1nep JaneraHm1: caepxy 45-50 CM TOpcpa 4ep1-1oro uaeTa c cospcMeHHOtt 

KOpHCBOH Cl1CTCMOtt; HH)l(C CJlOH 03Cpl!oro HJla (cepblH) c 6eneCblM OTfCJIKOM; HH)l(C 

wna Ha rny61111e 52-55 CM 3aneraeT CJJOH rnpcpa; 1111)Ke cnoi1 03ep11oro w11a (cepbrtt) 

TaJOKe c 6eneCbJM OTfCHKOM; H11lKC 11Jla Ila rny61111e 78-83 CM 3aneraeT CJIC.lJ.YIOIJ.l3SI 

npOCJJOHKa Topcpa; HM)KC rpy6o3epH11CTblfl !ICCOK c TOHKl1MH npocJJOHKaMH 03ep1-1oro 

11na; ILH)KC necKa 11a rny6wtte 105-1 08 CM 33JICraeT caMblH Hl1)KllHH CJJOH Topcf>a, 

llO)lCTl1JlaCMblH rpy603ep1rnCTblM neCKOM c OT.lJ.CJlbl-lb!Ml1 He OKa:raMHblMH KaMll51Ml1. 

Ha rny6i111e 120 CM c111101.u11bre KaM1111, 0•1cs11nHo JlOH.Hall. Mope1-1a. 

Patvt0yrnepOJJ.Hb1if (a6coJ110THhlii) BOJpacT: 1545±55 (1591±130) 

HoMep o6paJua: COAH-7833 
)l,aTa BJstTHH o6pa3ua : 16.07.2009 

MecTo BJHTHH o6pa3ua: Pecny6nHKa Anrni1, Gaccei11-1 peKH XaH..ny1-1, JICBblH 6cper 

6c3hIMJl.HHOro ;1eso6epe)K11oro npHTOKa, 9 KM K IOT03 ycTbll. peKH Kynbna, 500 M 

UH)KC 110 Tel.fe1t1110 CTaporo 3a6powe1rnor o narepll reonoros, 3a6ono•1eHHblH neBbJH 

6cpcr pc1<11. 8 b1corn l 742 M. H e6oJtbtUOH (50x30 M) n01rn)Ke1rnr,1l1 ncso6cpe)KHbIH 

y 'laCTOK c o:iepHo-6oJIOTHblMH OTJIOlKC!U1JIMl1 B 50- 70 M OT pCKH B KOTOpOM, 6blJI 

BblpbrT rnypcji rnyfornoi1 120 CM. 06pa3eu orn6pa11 H3 npocnoll rnpcjia, c rny6nHi,1 

105-108 CM. 

Xapai.."Tep 3a.1eraH11st : CBcpxy 45-50 CM TOpcpa 4epttoro 1-UlCTa c COBpCMCHHOH 

KOpHCBOH CHCTCMOM; lfl{)KC CJIOH 03CpHoro 11na (cepb!H) c 6e.'lt:CblM OTTCllKOM; HlDKe 

11rra Ha rny611Hc 52- 55 CM 3ancracT cnoi1 Topcpa; Hl1)KC cno tt mep1-1oro nna (cepbltt) 

TaKlKC c 6enecbTM OTTeHKOM; HM)KC 11na Ha rny6w11e 78-83 CM 1aneraeT cnc.nyiorn:all 

npocnOHKa Topcjia; HH)KC r py603CpH11CTb!H necoK c TOHKHMl1 npoCJIOHKaMH 03CpHoro 

wna; HH)KC necKa Ha rny6111-1c 105- 108 CM 3aneraeT caMblH 1111)1(m1H cno l1 Topcjia, 

llO)J,CTHJiaCMblH rpy6o3CpHHCTblM llCCKOM c OTJlCJlbllblMH He OKaTallllbLMH K3MHJIMl1. 

Ha rny6wHe 120 CM CllJIOWHblC KaMH11, O'-ICBl1.!ll-10 )J,OHHaJI. MOpe11a. 

PaJJ,11oyrnepOJJ.Hb1ii (a6comoTHblH) uoJpacT: 1890±45 (1947±95). 

115 



POCCHHCKMI AKA,LJ;EMHM HAYK 
CIUiHPCKOE OT,LJ;EJIEHHE 

HllCTHTYT fEOJIOrl1H H MHHEPAJTOfHH HM. B.C. COl>OJTEBA 
Jia6opaTop11J1 reononrn " naneoKJTHMaTonorHn KaHHOJOll 

COOl>I.QEHHE .N"! 1829 

H anp aBJUUO BaM pe3yJibTaTbI pa,n,11oyrnepo.D.11oro JJ.aT11pouamui 8 npo6 
opraHJ1LJCCKl1X ocTaTKOB 113 JIC.iJ.HHKOBbIX OTJ10)f(C1111ii A.JnaH. Onpe.D.cnen11e 
OCTaTO'lllOH aKTHBllOCTH yrnepOJJ.a Bbll10JIHCHO Ila QUANTULUS 1220. )J,Ju1 paC'ICTa 
B03pacTa 11cno11b30aa11 ncp110,1.1 noJJypacna.D.a 

14
C paBHbltt 5570 J!CT. )J,Jrn Toro, L1T06b1 

nepei1Tl1 Ha nep11ou IJOJJypacna.D.a paBHbl~i 5730 JJCT, HC06XO)l,11MO K ,1.J,aTe BBCCTH 
Ko3cficjmu11eirr l ,03. Bo3pacT pacc•mrn11 OT l 950 ro)J,a. 

HoMep 06pa31.1a: COAH-8221 
)J.arn B3HTHH otipaJua: I 0.08.20 l 0. 

MecTo B3HTlut o6pa3ua: Pecny6JJ11Ka Am·ai1, 6accei111 peK~I Xai1nyu, 11eab1i1 6eper 
11m1mero TCYCH1151, B 2,5 KM CCB ycTbll p. KoKCOYKa, 06w11puoc ccjJaruoaoe 6onoTo 
11a ;1eaoM 6epery peK11 , AHaMeTpoM OKono l KM. Bb1corn= 1209 M. B 60J10Te Bb1pb1T 
wypcp rny611HOH 2 10 CM. 

XapaKTep 3aJJera HHH: cacpxy 170 CM - TOpcp CBCTJlO-KOpHYllCBblH, HH)f(C CJIOH 
03CpHoro ~Ula (YepHoro c Cl1H11M OTTCHl<OM). 06pa3Cll OT06pa11 113 caMoro Hl1)!(Hero 
CJIOll TOpcpa, c rny611Hbl 160-1 70 CM. Topcp CBCTJlO-KOpH'IHCBOro llBCTa. 
Pai:vrnyrnepOllHblH (a6coJJIOTHblH B03pacr): 4095±85 (4630±210) 

HoMep o6palua: COAH-8222 
,n:aTa BlHTHSl o6palua: I 0.08.2010. 
MecTo BJSlTHSl 06pa1ua: Pecny6mu<a AnrnJ'1, 6accei111 pe1nr Xai:'rJlyH, nCBblH 6eper 
mt)!(l!ero TC'ICHMJI, a 2,5 KM CCB ycTbll p. K0Kco<1Ka, 06w11pHoe ccpanmaoe 6onoTo 

Ha JJcBOM 6cpcry peKH, .UttaMeTpoM oKono 1 KM. 8b1COTa= 1209 M. B 6onoTe BblpbIT 
wypcp rny61111oiti 210 CM. 

XapaKTep 33JJeraHHSl: caepxy 170 CM - Topcp CBCTJJO-KOpWlllCBl>IH, 1111)KC cnoti 
03epuoro wrn (•1cp11oro c CHHHM orreHKOM). 06pa3eu OT06pa11 11a rpa1rnue L1ep11oro 
11CHHCro11J!OB, c rny611Hbl 200-210 CM. Q3epHb!C 11Jlbl. 

Pa.rvrnyrnepoti.Hblii (a6coJJ10THb1ii B03pacT): 4670±105 (5325±325) 

HoMep o6paJua: COAH-8223 
,n:na BlHTHH 06pa1ua: 13.08.2010. 

MccTo BlRnrn 06pa31.1a : Pecny61ll1Ka A.Tiai1, 6accei1H peKtt XatiAyH, aepxmrn 
yqacTOK peK.11, nee&JH 6eper, 9 KM 3 rop&1 £enoK lleMYeti.ai1. BbtCOTa 2 193 M. 
3a6onO'ICIU~blH pa3~10Tpaeuo-JnaKOBblH rryr BO BTOpoi1 CTyneHH ( ceepxy) llHPKa 
HCTOKa Xa11.ny11a, B IICM Bblpb!T wypcj> rny6HHOH 45 CM. 

XapaKTCp 3ancra1111H: Caepxy 22-25 CM Topc~a TCMHO-Kop1i'111ceoro llBeTa HH)f(e 
CJIOH HJIHCTblX OTJIQ)!(CllHH. 06pa3eu OTo6paH 113 caMoro IHDKllCro CJJOll TO,pcpa, c 
rny611Hb1 20-25 CM. Topcp TCMIIO-KOpttYHeaoro llBeTa. 
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PaJ.111oyrnepOJ.lHb1ii (a6cOJllOTHblH no3pacT): 240±30 (290±30) 

HoMep 06pa31.1a: COAH-8224 
.ll:aTa BlHTH!I o6palua: 13.08.2010. 

MeCTo BJHTHH 06paJ11a: Pecny6n11Ka AnTai-1, 6accci-IH peK11 Xai1.D.yH, eepx1rni-i 
y yacToK peK11, JICBbJH 6eper, 9 KM 3 ropb1 EenoK 4CM'·Te.nai1. BbICOTa 2 193 M. 
3a60J1Ql1Cllllb1H pa3110TpaBH0-3JlaKOBblH nyr BO BTOpOH CTyneHH (caepxy) UHpKa 
11CTOKa Xai-1.nyna, B llCM Bblpb!T rnypcj> rnyfotHOH 4 5 CM. 
XapaKTep Janerau11H : Ceepxy 22-25 CM Topcj>a TeM110-Kop11Yt1eeoro ueern, Htt)f(C 
cnoi1 HIIHCTblX OTJIO)f(CJrnli. 06pa3eu OT06paH H3 CaMOH JIH)f(HCH '13CTl1 wypcj>a, c 
rny61111bl 42-45 CM. VJ1111CTb!C OTJIQ)f(CHl1ll c BKJllO"ICHMllMH opraHHKH. 

Pat.111oyr.11epoJ.J.Hb1ii (a6coJ110THb1ii no1pacT): 270±45 (375±105) 

HoMep 06pa11.1a: COAH-8225 
)J.arn BlHTH!I 06pa311a: I 6.08.2010. 

MeCTo BlHTHH 06pu11a: Pecrry6m!Ka A;nai1 , 6accei1H peK11 Xali.nyn, aepx1rni1 
yqacrnK peKH, 11eeb1i-i 6eper , 6,4 KM 3 ropr,1 Ec110K lfoMYe;wi1. Bb1c0Ta 1752 M. 
Moxono-nyurnuceo-ocoKoBoe 6orroTo BHYTIJH MOpeHbl KcTOp11':1ecKoi1 CTa,D,ttH, e 
KOTOpOM 6b1Jl Bblpb!T myptp rrry6ttHOH 68 CM. 

XapaKTep 3aneranua: Ceepxy 67 CM rnpcpa TeMHO-KOpHGHesoro useTa 
nepeXO.l\llWCro TlOCTenenHO B opraHOMHHepanbH)'lO Macey , Hl1)!(C CJIOH raJJC'IHHKOBO­
HJIHCTblX OTJIQ)f(CIIHH. 06paJeu OTo6paH lf3 caMoro HM)f(Hero CJJOll wypcjJa, c 
rny6tt11b1 60-68 CM. Oprat10M1meparibHall Macca 

Pa;urnyrncpoti.HbJH ( a6coJJI-OTHbtH no1pacr): 2250±65 (2230± 130) 

HoMep 06pa:111a: COAH-8226 
,Ll;aTa BlHTirn 06pa31.1a: 16.08.20 I 0. 

MeCTo BJHTHH 06pa11.1a: Pecny6nttKa AnTatl, 6accei111 pcKH Xaii.nyH, eepxHHH 
y"laCTOK peKH, 11eab1i-1 6eper, 5 KM 3 ropb1 EenoK qeM'lc.1aw. Br,1corn 1782 M. 

TiepCXO.llllOC MOXOBO-OCOKOBOC 60JJOTO nepe.n MOpeHOH BTOpOH cjJa3bl KcTop11qccKOH 
CTa,D,1111, B KOTOpOM 6brn BblpblT wypcjl rrry6mmw 145 CM. 

XapaKTep JanerannH: Caepxy 115 CM Topcjla TeMHO-KOpHYHeaoro uaern c 
npocnoi-IKaM11 11na, nepexo.nllwero rrocTenemm e opra110M11HepanbH)'l-O Macey, HH)f(e 
CJIOH HJll1CTblX OTJIO)!(CIJ HH, l10lJ.CTHJlaCMblH r anbKOH Ii u1efo1eM. 06pa3eu OT06pa11 113 
Kp110Typ6ttpoaa1111oro cnoll wypcj>a, c rrry6HHbl 80-85 CM. Opra110MHHepa11bHall 
Macca. 

Pa.11.noyr.r1epo.nnb1ii (a6conioTHbJH so3pacT): J 770±45 (1690± 130) 

HoMcp 06pa1ua: COAH-8227 
,n:arn BJHTHH 06pa11.1a : 16.08.201 0. 

Mccro BJHTIIH o6palua: Pecny6fil1Ka A.Jnai1, 6accei-in peK11 XatiA)'l1, eepximi-1 
yqacTOK pCKH, neei,1w 6eper, 5 KM 3 ropr,1 6enoK qeM"le)lai-1. BbICOTa 1782 M. 

n epeXO.!lllOC MOXOBO-OCOKOBOC fiOJIOTO nepe,n MOpCHOH BTOpOH cj>a3bl VfCTOpHqecKOH 
CTa)lHl1, B KOTOpOM 6brn BblpblT wypcj> rny61111oi-i 145 CM. 
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Xapa1nep JaneraHHH: Cacpxy 115 CM Topcjia TeMHO- KOPH'!Heaoro l(BeTa c 

npoCJIOHKliMl1 mm, nepeXO)llllllCfO llOCTeneH H() B opraHOMl1HCpaJlbHYJ{) Macey, Hl1/KC 

CJJOH 11Jll1CTblX OTJIO/KCHl1H, rTO.UCTH! laCMblH raJlblWH H lllC6HeM . 06pa3el( OT06pa11 H3 

llH)f{Hero cnoll w yp<pa, c rny611Hbl 140-145 CM. Opra110M11HepCL11>11al! 111acca. 

Pa;i.noyrnepo).IHblH (a6comoTHLlii BOJpaCT): 2200±40 (2230±1 lO) 

HoMep 06paJ1la: COAH-8228 
,Aarn BJHrnH o6paJua: 16.08.201 0. 
MeCTo BJHTIHI o6pa31la : Pecny6J111Ka Arrrni1, 6accci11-1 peK11 Xai1.uyi-1, scpxH11i1 

y4acrnK peKH, JlCBblH 6cpcr, 5 KM 3 ropbl EcnoK l.fcM'1c.uai1. Bb1co-ra 1782 M. 

n epCXO,Ul-IOC MOXOBO-OCOKOBOC fionoTO nepe,U MOpeHOH BTOpOH !jlaJbl VfCTOpH4CCKOH 

crn.um1, B KOTOpOM 6blJI BblpblT wypcji rs1y61111oi1 145 CM. 

Xapa1nep Janeramrn : Cnepxy 11 5 CM Topcpa TCMHO- KOPH'IHCBoro 11seTa c 

11pOCJIOHK3MH WJa, ncpeXO.Ull lllCrO noCTCflCHHO B opraHOMHHCpaJJbHYJ{) Macey, HH/KC 

CJIOH l-!Jll1CTblX OTJIQ)f{CHHH, 110.ucnrnaCMblH raJJbKOH 11 ll(C61·1CM. 06pa3Cl( OT06paH H3 

11111KHero CJI05! uryp<pa, c rny6t111b1 140-145 CM . .[{peBCCH11a KycrnpHHKa (RCTO'IKH, 

Jle/KalllHC 11a raJJbKC 11 ll(C6Hc). 

PamrnyrnepomthlH (a6conK>THLlii BOJpacr): 2280±65 (2265± 145) 

f10JJ.n11ca1-10 e rrcqan, 09. 11.20 12 
IiYMara ocpcernal!. Yen. rr. JJ. 6,8. 

3aKa3 658. TttpalK 150 3K3. 

Orrrc'laTatto e rnrrorpacp1111 000 «A36YKA» 

r .5apHayn,np. Kpac ttoapMCHCKHtt,98a 
TCJJ. 62-91-03, 62-77-25 

E-mail: azbuka@dsmail.ru 
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