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O~tiK BCC~~~OBa&BI no JnpyrOKY pp-pacceaHKD B O~XaCTH ~Bep
rJtl 600-660 llaB B uacroJD~ee Bpeu raxoB, qro.ttedcooelpa3Ho crpyn

llKPOBar• onarBHe ~aauwe B J3Eol aueprerxqecxol oelxacra (uanpHKep,.' 

630-640 JIIJIK 595-605 laB) H npoB8CU HO~HI q830BHI aHaJlH3 (cp.a.) 

JIIJIH BOBHe yT01lB8HKR cpa30B8X C~BirOB (~.c.). B Ot~H11H8 or pauee 
npoue~eHH~. 8BaJlX30B/!-4/ npx cpDCKPOBaBBOI aHepr.KH pe3yJU.T&TH 

npe~araeKwx xcc~e~oBaBBI ~Y~ B KaJtCHKai~Hol creneux cBoelo~HH 
' or ueoup~~ueuuocrell, c·BR3aHBJG: c auepreuqecxox 3aBKcoocrJDIJI 

HCKOKHX K aH8.JlX3HpyeKBX B8~X11RH B OCIX&CTR 600-660 llaB. !HaJlH3 

aroro rana · Cly~er. oel~n raue uexoropHK npeo~ecnoK nepe)t 
aHeprerxqecxx 3aBRCHMHK aa8.JlxsoK MaE~rperopa x ~.15(. . 

HKKe KH npxBo~ pe3y~~rarw raxoro yroqueHHa cp.c. pp-pacce
_auxa,oruocJD~erocR i XHrep~a~y aueprxl 6~0-640 llaB x ocsoBaBHoro 
Ha BOBBX ~JIBIIX DO .~~~peH~~RHK C81l~BHD . d 0 /d Q 
B oel~acu K8.JlWX. ·. yr~oll pacceaau n.p. a E ·-630 Ma/61 • 

. . KHH . · . 

Yroweuu npoBo~xc~ c xcnon3oBaa.JleK warepxaJla 1npxBuea-
Horo B raelx. I. YCXOBXS aRaiH3& X yt011RIB.X8CI pe•eBHI B~RH X3 
raelx. 2. Hc~o~uo~ac~ nape.~~e_:rpa3altHI. paoorw 171. PacqerH,BHnO~
BeRHHe B 8TBX JCXOBRSX

1
nOKa3aiXr qro BCe RCC~8~0BaHHH8 B&KH 

pe•esxa nepexo~ar B o~B x ror Ke cpa3oBHI saelop c BX3EXK 3Ha1lesaeK 

ouo•esu r.2 j-x:. , paBRIII 0,85-I,02 Ma tmax= 't +6 · 
Bexxqxsw cp.c.,aal.ess~e· B pe3y~~rare uamxx yroqsesxll~ npxBe~esw 
B rae!~. 3.X CIIKBOXH118CltJI Ra3BUH cpa30BHK Jra6opoK - 72 (cpeHe- 72). 

3ror aaelop B cpe~HeK. crarHcrxqecxx xopo•o-onxcwsaer npo
aJiaJIX3KPOBaRRKI BeJIII onwrRHI warepXal. O~axo axcnepuesraJlnd 

xo~ ceqeau B p~loHe ~~ •6°+12° cxcrewatxqecxx ~eKXr npxelxx-
311Tenao ua 2. o•xelu Hllxe, qeK npe~cxa3HBaeKHI no~.H.-72(pxc.I). 

~):Ba~op cpa-72 BnepBHe dwx B~e~eR B sa.eK npe~Bap•rex~HOK 
cooell{enx/6/. 
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o.uo~ •a BoaJio:u~~r np:no aroro pacxoz.J;eHHs Mozer t1Hr:& 

Ba.Hqae aeyqreHBHX CHCT8Matxqecxax o•at1oz B aBaJB3KpyeMOM oawr-

JioM 118.~epaau, JJAnpoep, B 5;oi , do /d Q, "' -r. 9. · 
.IOZHO noJiarar:&, qro. yqer pe.a~_r:iBHCTCJtlt~ atPfleltTOB B KYJIOHOBCltOM 

~c~emixa "ux cocrosaxlc. c t1oil~e B&coJtDX opdKraJ:&RHIIB .CU.esr8D · 7 

noKo~er y.t;rmxu cor.t~cx~ c onmoK B Od.llaCTH MB..li&X yrJIOB paccea

BHSie PaBee 8.Jruoraqa&e 3aweqa.JIHJI B CBSI3H c odcyz,J;eHHeM .Jtpyrn: 

· BoapocoB ':B&cus_Dalllc:& JI.Azr~ee.l 8 
{. • ir~JiaruJ.vco.l-9 I • 

np~.-czaaa.JIJISI, c:le.la.JIH&e' Ba ocsolle !l>.H.:.72.~Jis ~exorop~ napa

MerpoB · pp-pacceaHHSI np11 coce.-tiiiX alieprasx, -'raae yzaa&B81lr ua ;·. 

xopo•e.e Jto.rllqecrBeHilo·e cor.racae :c . BRo.· :B' ~acrlrocra, BUB· ··. npe.-..:· 

czaaaaaa ){,IS. napUerpa Yl. ( ~) Ba ir.rax' 2°-21° C.J'l.M. xopomo 

COBU~T C a~cnepiOIEUIT~l>H:H na&HIIH ~~~~~epuo:aa • H .-p/ tu / 

npll . aBeprax 667 laB (cu.raCI.IIe4)e 3TO oCScTOSIT8.11>8TBO aac.lyzHBaet 

d&Tlo ~TJieqeBHHII·"(,~odo, T~ ·~ ,lO CJIX. DO~ peay~~tarJt' .,0 
/ . · n~ .. 

~ C2°-21°) se Y.laBaJIO~lo .YlOB.I~TBopateJI:&HKM od;~30M OUIIC~Tlo ~H 
PP . · ", . . . ·· :.· 

oCSr.scuu saocaoBe . .-pyrxx pemenl !l>.a.(c».ot1cyz,J;ene .aroro Bon-,·· · 1 8 i. . . . " ., . . 
. poca B · 'J! 

· .Jlpyrol B8ZBOI OCo.deDOCTI>D (!.He - ·72 SBJIS18TCSI TOT cpuct,. UO 

os cno~ot1~H BMecre .c ~~c. ~o-crosnl c T•O crarxcuq~cu Y.lOB-
. 2. .·.· .. .. •:-· . " .. •. 

.18TBOPHT8.1l>HO ( X •198 npa x/ •191) BOCnpOB3B8C~· BCil COBO- :. 
. ~.· ' 

JtynRocr~ .laBRRX no.pp- 1 np-pacceas~~ B oCS.racr• aBeprBI 600-

630-~a~. 3ro aauJlqe••;·ocsoB~o sa peayurar~ a~aaa pp- • 

n~:pacceaHBI 1 ~KnO.IH~BH~ro·C.ia.leB:&JtOJ ·• ,.P.IIi/• . 
. ' "'" " . . . . . . ..' ~ . 

~HCTBIBHOCU _HUero aB8.1113at 00-BH,l!D!)yY, CBa3aHa . C 

noBe,les•e,li yr.toBol. 38.BIIC&ocra ·:(1. o / d ~. B l>aiioHe zy.ros-!Qtep-

sol .itBre:ppepeartu.llpz yqere roro, uc( ~aaqeHHs , d.ojd.Q 
,_ . ' ..; . ~ - ~ ; 

UBIIIIT_ Ba O,lH03Ha'IHOCU aMu3_a, dUH -_B~O.IH8Hii ,lODO.IHXT8Jil>HHe 

JT01DI8RKS npH E-630 .II3B .l.IS. roro, qroCSH npoBepft:& ycroiUBOCTI> 
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peay~I.TaTOB. no OTHOmSHHil lt · aedOJII.IIIlDl .CHCT8Jfa.THqecltHK. BapHaitJIID(. 

ceqeHKH Ha MRXHX yr~ax pacceaHHSe HoBHe ytoqHeHHS npoBoiKnHCI. 

H~ OCHOBe nepeHopMHpoBaHB~· B pad0Tel 12 1 peay~I.TaTOB Bo~odi.e~a 
. . t3' . '.. . . 

H . .ltP• I 1. PeayntaT noBTopHoro aHaJUiaa noxaaax, qto e»rHCT-
.. . 

BeH~ocn q,.c. coxpaaa_etcs, a BeJIHqBHH·iP•c• · npx Taxol npotteme 

npaltTHqeCltH He H3KeHBDTCSe 

HeCKOTp$1 Ha TO OdCTOaTe~I.CTBOt qTo norpemBOCTH KHHKHX 

qacrel (pa30BHX C~BHrOB BC8 e~e Be~HltH H ~OCTHra»T (50•100)~ 1 
cpe~xe 3Haqea•a·q,.c. aaKetao aaB,CST oT npe~o~oxeaxl oraocH

re~»Ho BKI~a Toro HJIH HHoro cocrosaxa B ueaoaoodpaaoBaaxe. 

TaK, HanpHKep, npH (pHxcuposaallit 

. oimCf?)=cr,(l~)= {-:-3" 
-x.z. /X/· e~HHCTB6HHOCTI. aHaJIH3a K Be~HqHHa OTHOII6HH$1 coxpaas

ao(p.c. OCHOBHNX COCTOSHHI H3Y8B$111TC$1 ·aa 1+3 CTaH~pTHHX »rca, 

omxdxx. 

C ~pyrol CTOpOHH 1~000~HHT8J1I.HHI yqer Ke30HOOdpa30BaHHS B 

COCTOSHIUIX C ~ •51 npOH3Be~eHHYI nyTeK B~pi.HpOBaHU s IrneH% 
3Hs 11 · ~H 6), no~aaJI, i:tro .aaaqea11a q,.c~ we~BDTca aeaaaqiltex:

Ho. Oudxx y q,.c. ,ectecneaao, cixerxa Boapacta»T. 

Ha ocsosaax~ onxcaassx BHme pe3y~~otarou woxHo aaKxo'lKT», 

qto B aacto~ee upewa ~eetca ~xm» o~HH Hadop q,.c., ·B cpe~ew 

CTaTHCTH'l6CU xopo•o OnJICHBallJIIHI BCil COBQXYfiHOCU 3ltCnepDeHTOB · 

no ynpyroKY pp-paccea!IHil B palolie 3sepru 630-640 llaB~· 

fipe~o.laraa 11 paBHYJl 36BJICHKOCU OT aHeprHH ,JtJI$1 (p.c. X 

y~HTHBM pe3ynta±w aacroS~~~ero aaaJixaa,qaaouHI aadop.una I 
noJlytieiuilia paaee B padcirel t'l I ~.s pp-pacceaau c aaeprxill 

600 MaB, wozrio xcd»'lHU H3 ~a.~r:;aumero paccwotpeHxa. TaxD 

6 

·, ' 

ql 

. .. 

odpaaou, npH aaeprxax usme nopora po~ea11a nHoHoB B.pp-coy~a-
. ' ~ . ~ 

· peBHJX q,.c. pp-paccesHHa o~oaaaqao Haxo~arca npH aseprxax · 
_·,s I -''.s l · · 

310' , 435" . , 6q<> x 630 MaB. SHeprenqecxaa 3aBKCIDIOCTI. 

3THX i!leCe ,JtJI$1 OCBOBH~ COCTOSHHI pp-CHC~eYH HJIKIICTpHpyerca 

pxc.2, 3. 

npe~ctaB.Iaerca xarepecaYK conocrauHr» no~yqeaawe HaMH 

3BaqeaHa q,.c. c peayJI~oraTaMH reoperK'lecxxx pacqeiou. llpK onxca

BHK IVIV -BaaHYo~elcruHI DIKpoxo npHKeHa»rca nonyq,eaoweaonorxqe-
. . . . .. 16 

cue reopu,ocBoBaHHHe sa BBe~eau o~odoaoaaoro odKeHa I 1. · 
Ha ociloBe raJtoro npe~cTaBJieHBa yxe y~axoc~o y,~~;oBJienopHTeJII.HYK. 

cnoco6ow on•car~o ~aaawe no ynpyrowy B&aHKo,~~;elcrBBm RYKIOBOB B 

oCS.IaCTJI !00-310 ll3BI/6 1. YCTatiOBJI6Ha He06XO.JtHIIOCU yqera odKeBOB 

. £-
1 

?- t W - t 7_- t 'f- t atJxlleKTKBBHil 0 -K830BOM 1 

a B p~e c~yqaeil f- x E - Me3oHaMH • .)tlla aueprxl 400-700 lias 
· lfll /UI · KK8DTC$1 pacqeTH llalpXOJII.Itfl t BpalaHa II KHOrllX ,JJ;pyrKX 

l./6 1 (c11. pxc.21 3~ Peayxuar aBtopo/ 16 I qxcxeauo·· llaJIO oux-, 
·· 117 I 

qaetca or peayntatou, aanpoep, lalpxontta , H no arol 

npKUile Ha pac. 2 t 3 npnexeHH JIDI. .iaHHYe pa6orY In I. Conocrau-. . ·. . 

JieBHe fiOKa3HBaer, 'lTO KOJ1B'l6CTB6RROrO COBfia,li;8HKll ~eOpBH c'onHTOII 

· H6T npaJtTK'l8CltK no BC811 ·q,.c. OCHOBHHX.COCTOliHBI pp-~HCTeMKI). 
OXBaJto . xaqecneauo pp-pacceaaHe 3a noporow poxxeu.s nxoaoB A,, 

· (500-700 llaB).Koxer 6wr» xopo•o Bocnpoxauexeuo npH yqete o611eaa 
~ . '" . 

teM• xe 6030R&IOit ltOTOpHe BBO,li;JITC$1 ,JtJI$1 OnHCaBBll B ,J;OnoporOBOI 
o6&ac-rx anprxl. 

:Jf)He,J;aBBO l'pBR x XaanltOBCXBI npe,JtJiozux ,11;.1.11 
1 So -coctoaua ·. 

uapxaat noteu~a,yqHTYBa».ero atJxllexr ~ (1236). Cor.lacHe c 
· · 11.9 I ,JJ;aRBHKH onwra ua~eao xopoDK inuon xo aaepr~H ~ 630 llaB • 
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J(aJILHebxe xccJie,JtoBaiuur npodJieiiH NN -B38.1DlOJteJIC7BHil B i'eo-
• - ~ > ;.~ 

pe:rxqecxo11 H axcnepHIIeHtaJILBOII nJiaaax dwnx dH ~eJiecoodpa3HHIIH 

,ltlll riOH~HHll ,JtHJISIIJUtll B.~aHK_~JteiC7BHJI a.JUIOHOB llez,Jty codol. .. . . 

TadJIBzta I. Cuo,u:a onH7BWX .lt8.HBHX B xu:repBaJie 630-640 llaB 

suep~~~~, .... BeJizqua 
M3B 

630 - ···~oi: 
632 d..o/rJ..Q· 
' ct.o/dQ. 630 

-
635 G. ( ,) 
635 a C-8-) 

635 ~nn(tl) 
635 -dJnn (,) 

635 R. (~) 

640 . cnn (~) . 

OdJiacra. 'IHCJIO 
KCCJI.yrJIOB, Toqex 
rpa,Jt, c. rt.ll. 

-" . I 

5-30 !4 

30-90 I2 

27-90 23 

I2-90 rjE) 

27-!20 .9 

54-I26 rj*) 

. 54-I26 5 

. 54-90 3 

01:HOCK7. 
CHC78Ka7. CCHJIKH 
norpem-
Hocn 

I~ 

4~ 

~ 

;!JOJ 
/6/ 
/21/. 

12.21 

/tO/ 

~ !22! 
/(0/ 

-. /10 I 

flO/· 

·630 Cnn Cl1) 54-90 I3 6~ xu:repnoxapxa 
,Jt8.HHHX /2.3/ . 

'[10} CrcP (~) 

. . IIP:HJIEtiAIDIE: 

"it:" 

90 1 

3aaqeRHII, 07JieqeHHHB 3BB3Jt?qxol, 

B aBaiH38.B8KH He HCriOJIL30B8JIHCLe 

<.."':. 
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Ta6nx~a 2. Kcxo~BHe rioca~xx auanxsa 
Ta6.Uua 3. 3HatteHHR ci>asoswc CJt~_Hr_o_B 

- cpa30BHe C,J;BIIrx, 9~e, fPA9. . 
Coc:roan:s 

3aepru, ema.x 
qHcJio c:reneaelt qHCJIO CoCTO.IDIHll ,~JUI 

M3B CB060~ lUte. KO_TOpHX yq:reHO ' Toll ex HeilQIQ!!gl!HQI• 
"lma~4. -- lmQ~ S ·e . . "';=: 6 . e, -s . max 

-x.:.;x:. 0.97 0.85 1.02 0.99 

4 17 - ~p 'JJ-. 
630 5 21 } 87 o,r,2. 1 .2. , 

. )F.: . 3 H 
6 22 l.,l,lt 1 'Ui6 

I I 

~'l. O.OI.;t0.02 o.o5.;t0~08 o.o8, 4>11Xc. o,o8, 4>111tc 
1So 

.~- .. 
-25.:t4 -25.:i;II -23.,tl2 -27.:t5 

3R -20.:t5 -20.,t9 -19.:t9 -22.:!:6. 0 

YTottRRBIIIHeca BJ-1 I II --pemeHHJI A,B,C 2,4,5 

~P. ;.25.:!;5 -29.:t9 . -28j;6 -30.,t5. 
3 37.;t3 32.:!;7. +33.;t8 32.:!;2 8. 

~t. 3,:t4 . 6.,t7 7.;t7 . 5.:t4 

CCHJIKK If I' /51 111,2 I 
. E:t I.:t2 I,:t4 - l.:t5 .. 2.:!;3 

3F. 
3 -4.:t~ ·-3.;t2 -3.,t2 -3.;ti -

3Fi 5.:tl 4.:t4 4.;t3 4.;t3 

_l3.Fs 6.:tl 8.;t2 7.;t2 7.;tl 

1G 
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[It - O.;t2 -1,±2 O.;ti 

JH 
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lH - -I.:t2 -I,:tl -I,± I s 
3H - -I.:t2 -I.:ti -I,± I 

6 -

I 2 3 4 5 
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