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C lll.lt.a COIA&DI BCIX BtHdXO)f.DJlX JC.IOBd .UI DpOII.ltDI 

I I&Ooparopaa &llpK8X apod~8M MI~-OBO.IOrB•ecxax BCC.II.lOBa

ad IIJ8.l80ar&8%CI IJIBICD llpU'IOBJDII IIJliOK C .B&p•QJIKOI IBip• 

rael or IOO .xo 600 laa B c•tJUlLI••o odopy,xoB&Doe a.xcaepuear 

ao-uo••ec.xoe ao•••eue, pacno.1onnoe sa lBJXIltrpoaol oeroaaol 
CTIBII .1110r0 QILI& KOpBJC& CJl8%pOUUO%pOBa. Odaa CXIU BIIBG

.l& Qlllt& 8 p&CDO.IOJ:IBBI BO•tiUtDI BOKaS&Ba H8 pac.l. 
3ttcnepuesru~aao-uauat~ec:soe uo:ue~~tene J:utuu.er • ceda 

'll!llpl EOJUta!Ji. Kouara •1 • IIJ'8.li&IB8118B8 )t.IB JC!UOBU pO'I&IUI

OBBOrO naraaa aa uporoHBOM DJ·tute, a raxze peHrresoac~eoro,Dcn

poao•aoro, re.leBaaaoa~oro • .lG3IMerpaqec.xoro ooopJ.lOBaBKs. B 
KO .. .IIKC X08 ... fp8118CEBX lpBdGpOB BXO,llf BOBBa&QIOKHKI K&MipM 
X.ll •oaB!Op&pOB&KBI ~X& 8 CBI%&1 ICpBBWX Bparra, DQABBZBYI 

CJlD!U.UUODIII C118HD M&.Oil pa•tpOI .UJt OBpiJti.IIDJt p&JOI&.I•• 

aol aaaac .. ocra ••r•••••••• AllY 1 a.~ec.xecra, aopM&.~•••• aporo•
•UJ J1111KJ B UDB.lP tapaxu, IIOCIXI,l-1 .UI &OCO.IftBII K&.IBd

JOID aperonoro IIJ'ID. lluara •2• ape.uuu•en ,pa apau 

.. eparepa; 1 all .,,~.1araerc• paa.ecr•r• tee BpBOopw,per•cr
pap,.._ IOKUUU A81-rpB111CKOI &Dap&%JPII. ltoDary •a- 8&-

Ml11&trc• 18Ae&B%• ~· KIAilJBCEOrO oc•orpa B&QIIIfOa, B KOMBA%& 

••• GJ~tr BIPIAI.I&B& BOA caa•r~pad J38.1. 3KC88pBM8R!&.I.BO-X.DB.tl 

KOI ao•e•tBBI Dill 0%Jli.IJ.DI UIXO.I 83 IA&DI JCXOp8!1.18 B MOD! 

dUJ. aO.IIICft.D 810.1.,01&80 10 IJIU CI&BC& Od.I)'1118U 0! OCIUJ.

Btl li&C!B UpBJC& CUlJO .. U0%]~11&. 

1.11 odec••••o• pa.ua••••lll Geaoacaocra tpau-eaeparopa 
EOMB&ta •2• I'I,IIXII!Ca 01 &O~LfM •1• dero .. ol C'IIBOI !0.1 ... 01 

OKO.IO I .. %p&, a BpOXIA Mt~ :t!IMB AB,.a KO .. &%&MB 8& lptKa Ct

uca od.IJ11tBU aepe.xpaaaerc• au.uauol .t••P•• •• raze.1oro derosa 
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a.u U.lll& !1.1-GI IEO.IO 0, 5 U8'l'p8.. JLI• BUKptlC%18DOrO aa

CS.IQIBU apau.-oaepaupa aa aJ•••t6• •• .,.. eeuca OUJ11eau 

a detoual cnae ecaa.aea uran.roectpa- If•• c aau•••

aep~a.~au, t6p&l,..a BlpRCDIIS'l8CEJII CRC!IIIJ • .,. ftJUU .,.. 

to••• •JU.O• on••- acttuaJtOil paeceaaaore .... ,...,_ auaerea : 

C&llO !1.10 -tau., r1e B JIIJ~Ut!&!l SJ(IpDX IR-J(eiC!Id ape- . 

toao• IOIDI&H acapnenoe lld-rpou • ~ -uuu c aaeprael , 

• aecxo.a•xo •••. Cootaerctlfllllllt OlltB:a BOD.IIIB&Bt, 'l'!O 11p11 o.uo-; 

xparaol BOr.lt .... OI 1018 300 p~ R R.IO.aAI BpO!OBBOro DY'l&a ~ 

100 c.,;. 'aotu paeceUDx ael~1tao• a aec-re paeaeu:ozena apa••-•• 
I 

p&!lp& C J'lft .. ecaa61-a I BiUIDBOI CSI!ORBOI aa tutop e-;;,.:: ~'10 1 

COC!UD OEO.IO 150 Bll!pOBO.J/CJ,2, a aa O.UJ pUOtqD c•eay ROC.II 

20 Ce&aCOI OAaf'll ... OXO.IO 1,5,104 Bll!pOROB/C~t •tt,ap .. epao, 

1 SO pu ••n• apeJ.e.a••• Jf.OBJ CUJtoro »•••• ofi.lfl&tua. lent& 

p&CCURBIIX () •DUIIB I EIDII.!t •2• CSJAI! repu.10 •taaH, !U 

xax paJt&IUIOBBU ,una t - :aau2oa B tSe!oH puaaerca N 10 

• ocaG.Jeue aoroa. . ~ •:.u&ll!tlB aoc.ae apoxozx•••• I urpa ••l·i 
COC!&I84f 6e•et 10' pu. : 

I 

llpo4fGDd 111••x c tsepr•el or IOO .1:0 '00 laB ape.Poaraer- · 

c• RUJ'I&ttlt apa • .,....... JIBI.leuoro apnouero 117'11& 1 ~ 
-rue••••• ueze, ,-uez••••• • .,... oruou- Jlal'.auo•. sue,-l}:, 
•ouUIII .,-.ox aporeao1 o~ttc.t • arau- •o.1e • aat• rpu• 

aopnpJerca • paccruae exu• 30 •HJt•• • aoaary •t•. I•• ue-l 
.ayqeaa MH0XO.PJ181 DJ"UCDJIICD llp0%0DOrO BY11K& I MtC%1 paca~ 

I 
.lOUD. aaena Bpl.ltBIDJ'&etC:Jl R ICB 8JD tpaJICBOpt.,OBD JIY'I-i 

U. JCDIIOIXft Ce& arDI'DX qOKJCSJPUX .IDa C Uep!JPOI 12 Cll( 

a A-~• •CUM• ... paece•au aperoaatro 111•u. • H8JO'xt ape,lyc•••- .: 

peao CH!pfhDI BUJJDOrO !JU!& C DODOI .PDOI 26 D!pllt 0!• 

DUJ&aOn AO aueap ... I a H~ • OCt••• pacBe.aozeue apnouoro! 
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ltUU& DOJC&IUO M pJIC.l. tiKJCIPJDIOII DBn llpOftDOH xuaa, 

paapa6o!8JIBKI B KOIC!pJK!OpCKOII ftpe Jladop&ftJD Qep&X llpOG

JitM OJU!R, DP'QftUU•t Co0ol Clllllltpa11D8 ua.QJIIO.IUI&e 1]JD.II• 

!II C UJtCJia,IUIIII rpauiBtoJI lmrBaftOfO BO.II rv 800 lpCTIA/CM, 

Dpa allltfPI•ec&OM tO&e ~lpel oe.otxa DO.IICOB 010.10 300 ~p. 

Kpala•e ceaa- Tpllll.leta our ;J.l1Df7 20 a. cpe.uu - 40 ca. a 
pa.CCtol11al •UR ceaQaiD paHJI!C.I 15 CM. 0Dt18CU8 CGJipftD.Ie

DI o6Moft& O.lBOro taaro .,.au:ea CICI&UIIt O&UO 0,33 OX a 
0 

•&caa.at.au a.aeapa•ecm• .,_.:ocr•, paccena... ae- .... ._ 
apotoaaoro Kal&&a cocra&Aaet 

VJ = n -J~ R. = r·(".>OO)t.· :>,'?>~ ~ ~I 0 1< £m 

no.uu &OBC!pJUM8a&l .u-. DLAPJIIO.I••oro !pD.IHa JUUI!CUI 

1, 5 Metpa a aee .aou pacuo.1aruuca aa paceftoux 2,2 11npa 

lP'If ot q,-ra 110 B&DpAB.aeu• P'CJIPOC2'JWIIDI atop.MOABBoro Bpo

touoro a:yua. 

XO'I& JtiUPJUOJ•IIIIt tpaJUI'nl • IB.Ia.IJ!CI Melll8 3KOBOD'IIIH8 

110 pacxou ue.apo•upru, ••• DAAJJIIO.IIlHYe m•ets c rol u 

CUOI ADJIOI aoDCOa /1.,2/, OAIUO 1:UIII CBOICtl& Da.ApJilO.It.UX 

%plllllltOB, &U pullll &OifNIIU 18111 JH.IIR88U ,UI aepnltU•BOI 

• ropaonuuol uocuctd to&Jcapoaox. a tun seca.a•xo cso.a•

aa atitDDJ~U aaprypa, oapeAe.uu u saaH IPHMJ••cno ao 
cpuaeUD c &Ja.Qflloa•- .uoaesuaa ...,.... peaao o~.aaUJie 

JBURIUS B I.BJX na-o BeplfJI.UQ'.I.,.UX B.I.CUCYaX. ltla.lpJ-

80.1·- IJNIII.Iftll ®lmiO Dp&ellftc.l apa !p&HCJIOpiJIPOI&I IIJUOB 

aapueuux 'I&CUJl aa cso.ar.ue J&cnoou • paOomn O% IIPIJUIH& 
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E nodpaz8DIJ 131. Ec.ta, Kpoxe roro,, ac-ro•au 'I&CDll oeet 

KOBI'IRHI paaxtpK, !0 B T01lX&X1 r)te p&CBG.I&r&8!CI DpOKIZJ!O~BHe 

aiO(jpU:eBU, JCDB&B.I.a&D!C& ,JlODO.IBa!ti•De .IDiilt 11&8KI&IJIH8 

DO.ItBYJIJI /~4/. 

3KBaB&Jesr~aa o•r••ecxaa cac%e.a spee&tiPJIK&ro aporoaaoro 

xaaa.1a •aodpaze.a aa p•c.2. BHJe~eBKKI aa &aKepil ycxopare.1a apo

ro&KMI DJ••z c aseprael 660 ~~ uoc~e aaxe~••••• • rep••••••• 

DOJB3!R.IIBOBGM cp•.li!pl tO.IUJlOl OEOJlO I, 5 MHp& ,JlO IBtpraa 

r•o Ill xapaxrepaaye-rea )T.IOM J£BOrOJtparaoro pacceaua 

V <et.;' • 0,06 • 3,4 O /5/ H CpE~)l;HiltB&Jtpa%a11JUDI p&AIIJCOM JiGDt

pt'IBOrO pacapeua ~ '-'-> , ne••••a xnoporo ospeJteJaerca 

•• BllpUe ... 

0 1;> = t j ~;l- t)'<~<•'> = I,%~~~' r~~;tci~ "'l,i& 10-'f~:.!i'cJ,: = 1'\$ CH', 

o R, 1'3 

r Jtl CJt = 0, 92 r /e-.J • J,lti.II!Jid 18C DO.IB3!KJ8B&, ;L -tOJJ- fj 

•••a rop•osa~tero .. JI•tpa B r/ctl-, Ro == 112 r/c-..2 • R., =13 r/cJf~ 
upotSera B DOJIUtRJiewe aporoao» c aueprael 660 laB • r•o las ~ 
COO!I84fCTB8BBOt /6/ a d<e'> U'IKC.Iae!CA 110 lPOpMyJie /5/ "1 

Pas•epa a&%op.oaeKBoro upotoBJoro.Bf'Z& 6JAJ% xapaxtepa3oBat•c• 
Be.l•'laaol !!.. R = ~ V < '2.'./ + '?.c?:' ::: 9., V 1'1.~ + ~.1S 7 = &, '6 r:J.A, 

rAe 2 'Zc = 3 CJI - paaxeps aep11•1fsoro ayua. Be.1a11ua 2 R, =ij9 3 c• ' 

0.1asxa x ,puerpy B&ltJJliODpOBo,u. paaauy II a • aoeto•y tpaax

'f&pu 8plt080B 1&18J.UD! BC8 t:B060X808 BpGC!pUC!IO I&&J111811pe

BOA8• ~aa wpoto•aoro &aaaAa 1,3,5 • 7 Pac.2 aepeaocat ta&oe 
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•aoopazeaae acro,aaEa nporosoB B xec~o pacuoBozeHKa na~eara 

B xacmraoe I:I, a uoBesue xass~ 2n,4n • 6n, uoxe•eauue B roqxax 

apoxexyroqawx aao~paxeual, o6ecaeqBBamt coxpaueuae nonuoro noro

&a qacrau, saxaarwaaexoro nepe1a»~MX ABB3&MH. ~eKTBBHaa ~~•

aa o6.1acra xaruaraoro noAa B xpaluax ceKuusx ~Ba~pynonbHoro 

.18!8. paBiUietCa DpJl0JlK3a%8JlllBO f ~If> = 25 CM/I< CB060,IUI08 01' DO• 

.II paccroaaae M8XAY CIKUIIMK p8BKO C = 10 CMt 

ue f :uoxer awr• oneaeKo no ¢op1ty.1e 17 I 

_, = Jl J(. ~ t,~ r ~ e ~~ ., c J 
f 

a ~oKycuoe paccroa 

3.~teca ~ = ~~~fo~ , dH rpaAaeBt xarHatuoro nons B 
dl 

.IKB38 B 3pC/ CK. p c. -•JOif.ll>C UC!JlltLl B e V • 

~~ uaKc~•aoro rp&Aaesra MalRituoro noxa 800 ape/eM K ~o-

&ycsoro paCCTOIRKI f = 1,8 JLI!p& KBa.tr.pyUOJI:bHHe tpaWieTW oOeC• 

ae~BaDT ~oKycxpoBKJ aporo•o• c aaeprael TP ~ 160 Ma:s. AKB3H 

uporouaoro xauaJia :taoryr sanatHl·&TbCB no'",Jie;~toBateJibHHMH rpynnua 

Of ueCKOJibKBX HCTOqHKltOB BX'l&JO:JI, RpBqe:M ,14.12 COBll6ll{eBliB K30dpa

ZIBBS B ABYX B3&1UIH011epneB,JUUtYJ(.tlpHiiX D.IOCKOCI.IX 4»0RYCKpOBKK 

Rae cexQJa tpau~e~ Reooxo~uo sanxrsBar» OtAeAaHO ot npouexy

tO'IliWX C8It1UII. Ilpa BWGp&llBilX ll&p8lterpax (lottycapymJUX JIHB3 H 

BHJ!p8HB8JI AKUwtpe BaltYJKOilpOHO,Jla II CK Jt03tPPIIIUleBt 3aXBara 

~ 3&!0pMO:ItK1UIX li&Cfllll Rp0%U~ ItaiiaJIOllt }i8.BHaetca 

J
eo ~ _.a;) t 

~ = £ _g_ e-<..e'l"? (}de - f (1 - e <:B'? :::::. E ~ ::::. 0, 0'-i I 

.(et> 
0 

rJJ.e Q = ~ = 1 s -10-
1 

- :rr1o:saa aneprypa tpxn.11era., 
0 :?lbO I 
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xparsoro K.J~OBOBexoro paece•••• uepJaqawx qaer.~ & 
tOpKOSi~eM ~K~btpe, d: : ~,7 • a'~tXTBIH&R &neptypa 

rp1uera. 

bteBCBBBOC!i uyq:tta, 3&!0pliOlE8BIUIX lpO!OBOB C aleprael OltO.IO 

140 laB B& IWXOAI BpO!OBBCrO lalaA& MOX8t 6H!i OU8H81& 13 BW• 

pazeu• 

e-n~ n ==.do · ~ = 3.Io11 .o,065.0,0if. = 7,a.Io8 aporoaoa/eex 
' 8 

Yl.., == Sn. - ZaB~lO, =7,8.10° DpOTOHOB/c-.2 eex 
10 J 

1.11 

rAe Afo ·= S.Io11 - ••reuexBBocr• uepBBqaoro ny~a nporouoB, 
- n<J' e = 0,065 • ~KtOp ~eBhmeHKa KBteUCBBBOCtK nyqxa 

DpO!OBOB B peay~at&te AAepBBX JI&KMOAtiCrBxl DpK aaxe~eBKH 

I !OpK038.8K ~.liTpe. 

Taxaa aureucaauocr• npoTOBHoro nyq&a o6ecneqaJaer cKopocr~ 

aaxou~eu&a A03» B KaXCKMJMI DJJa EParra 

no.~~ 1,6.10-8.60 : 7,8.10.6 I0-~<3'D ~ 75 pa;~t/DB J 

rAt d S = 10 I&B/c.-2 tl • IOD3AUOBDe norepl B li&ICCJI
d.:J. 

My.t xpaBol Bparra, 

Flo • 7,6.106 • UOTBOC!II ROT(JI& llpO!OBOB B •ecre OCS.IyqeBB1 1 

• apa ~ose oO•y.eDa sa IAXB cease, paaaol • cpeAHIM 300 p&A, 

Bpe.• oCS~y.euaa OJBoro B&li8B%a. cocraaar B are• C~J.ae Bcero 

RICEO~·KO ... JI. 
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DOlUICI It PICYHKlM 
, 

Ptlc.l. OCI .. CXIM& topupOI&DI llpO!'OBBOrO IIY~JCa 8 paCDOJI0¥8HRI 

IXCDipiDieti!UilllO-KJiaU'Cl8CjtOro JIOIII.IIIU i &OpDJCI CBI

XpOQJKAOTpOa& JaCopa~OpMa IAIJBMX apod•e• 01~. 
1:1~ - IUJ)'MBa.i KAMepa JC 'OP811.11t OH•O!'dORIDUt B&C8J1.1Ut1 :. 

P- BIUseJteRHwl npo7oHHiril n:fllo& c aaeprael 660 Ma.s. 
IM - •raatau KIA.lPYDOJlitRU .1aaa )t)la to&Jcapoau nep
J&taaoro lll'UA, 1~ • to:~MO:tlluA UOJlB8tiU16HOEHI fK.IJ.t'Pt 

Gj .• OIKAOIID_.I KUrHaf, { • KOAA&MaiOpM, bT-aa&yyMBMI 
t:pa1<7. Mll.;lni·: - Jl&l'Uatawe ~to.~tJcapyuue JUU13C npotoaaoro 
xuua, 3D - ae.utawe BOJUTa, .P.A- r.oa•we-rpscr.rec1W! MlJQ.pa .. 

1'JP&t PI - potauosiUd IITltJtB, U4i - WUBMP I.M.pa.n.ea. 

•r•- &OMB&ta All oO&J•eall na.-ea~a, 
•2• - KOMBata apaqa-oneparopa, 
13• • &OMB&ta ~AI KeA&QIACIOrO OCXO!p& D&QJIB!~ 

•4• - caa•tapBMI fleA. 

P1c.2. JKII»&JIBIH&I earaqecsaa cxewa ~oxycapJD••ro apotoHHoro 
l'&HU&. 

J.;::,)' - lWUtJP,I&B KaMepa J(:!t0p11T8Aa9 i'HU1 - M&rJIJI!'IU 

KJ&~ynox~aas ~••sa ~·· to&ycapoaxa uepBaqaoro uyq&& 
DpO.OIOa, !1- ,.,.aaa .. l IOAMI2RM810iwl faJLTp, 

~ - cpeABeKB&Apatxqaoe uouepeqaoe pacmx,ea•e 
ap•toaaoro 11•1&• j - to•ycaoe pacc~o•••• ot~e~•aol 
.aaaau, I,3,S • 1 aepea-• UHii apoHBBoro u.aaa, 
2D,lfl 1 6•- •••••• .taUII apnouoro .uaua. 
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