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BB8g 9lilie 

PaC CltOTpEM Tpe.n!epHYD CneKTp:l.llbH;yrl 3BJlB'l.)" 

- :L L 2... Q:i f!!.~ ?Il : A. ~w" , >a.D. c g' (l) 
t ".; j_t 1);. "xJ 

c rpaIm1lHlAlll YCJIOml9lilB nepaoro 1iLJDiI DTOPOl'O po.ua Ha paa:HliX yqaCTR8X 
rp6Im\H oMac... .n..; nycu onepoTop ••o! 3BJU1'11! C8M0ooDpm<el<RIdI 
• orpalUAel<Rldl OKll3y' YpUilOIlll'" ( I ) OItilCtal8DTClI >!Horse npouecc~ 

BJIBK'I.'PO.D1lBlO!Kll. KB8llTOBOI MCX8.HIllO! II ..JUIYI'I!X pa9.1lEUlOB ilIH8lIK11 . Krut 
upawu:o, lIll'1'spec npe'!!;cTB.B.I.RII'r P dUmA !Il.HhI'X COOOTBeI::lH.l£( !3I:18QeUll..l 

B COOTseTCTBfJIIIIle a06CT,.eoWlle MIC!'OpH 3S,JIINI! (I) . 

KoH8l1HC>-Pl3 HOCTHIl.R lUll BBpaaItIlOHHo-pa3HOCTRaS! 8JIDpOKCIIN8.l.lHR 

3AJ\O'lII (1 ) DplfBOJtn K o60d!leHHOjI 8MOOjl8B'leCKOA npo6.0e ..e H8 coOc .... 

BBlDIHe 8H8'tJ e,HlUI; 

Ax ~ ~ B" . (2) 

IiaTPlDll' A II B paallUPUOCTH N»1. c ........ pl!'IlIU. 8 8 UCIlIOlIII-

T ........o-oupo"'.....1IH8. B )la.IIJoHab... 6171611 npa.AllQlUll'8'tb, ,,"0 A 
'fO>lO DO.IIO>lHT8lUoH<>-OUpa,JI8Jl.IIH8. B DjlOTlIBBO>I ~8 OY~'" pao
C>III'fPlIlI8U 88J1(lQy (~ ) C ....TpiIlI.a A=(A.IB) • ~. (/> 0 • 
CO.op H8a60.11ee p&CnpoO'fpaaeHHKX II pa3Bi~ ~~eRHWX ".l¥,OB 

peuieHllJl 3MB"" (2) c OJ!epaTCH B lIOlIorpa4IaKJ:: Y;wumCOBB I • 
lJapa8fta 12/ , Bat(,e/3 ,4I 1I AP. 113 "'1[1 .....~OB IIOUO ~"""Tl> 
U8 oceoBllHe rpyum,l. 

K nepao. o<rROCHTCJI lleTOl[W, C.BJl3SHH1le C HBIlOCpe.uC TBElHHOI DIDDIIi

3aIg1s1 ~OB81i8 f'a JJea-Pa:rwt. j~re,KB.X weTO,2tlil RDOP.D:R1f8'fHO.l PeJmK
caQP: / ,HBIOkOpel:n'ero cnyClC8 , COnJijlKeHHllX rpa.o;a6HTOB, IUITOJt 

P.lTU8~ DpKBJIBltB TeJrLIiOI oco6eHHOOTIrD 8'I'BX waTOAo a J!BJlII8't0JI TO, no 

OD ue 'fP8dTlYt oopollleHKil IIBTPIll1 .. OCHOBHOI =001ll!O1 onepaIDIel IG

J1.fIe'PC,fI yvHOZeHBO MOTp!D;Y HS BeRTOp . O,ll,'HBxo CROPOOTL n OXO,llDliOC'l'1I 

01ll00~HKO 8aBBCiiT OT sWOops. Ka"lMbKOrO npa6Jriiar.e8HR. !t c o6oHeHIIHII 

BeKTopo", Onpe,lleJI81O<l1e TPYlIHOC'I'J! OO dHl!l<8IlT " Up" polDelOUl np06.0ellll 

MOqepDHBaHRa COOCTBeHKWX 3H8~6HI1 . K~OpW8 CBHaaBY c Hoo6xo~oc~~ 
no6.il).Q,an o~OrOBa.llllJ:lOCTD K ll00Q"'ll9H..I:UAI COOO l'BORllllll. BeKTOpa.M. 

Bropaa rpyuna OCKOB8lUl Ha lIT8pBIIU OOpll'I'IIIIX o~9n8KaA ....~

qw A • Up. ""... paaBIITil ..""o.n,w )\U .......""'8IIBJl !tW< O'f,ll8.lh1ioro ~.
KIlJI, Tax "rpyum,l CoOcU~ 3.1IA'IOIIILI. K IIHK O'fBOC H'!'CJI flop.... 
pIIIIlIIII 8JI&lI0r ...TO)jll I!I.mOIl8. I , M."O", 06paTHOI ....e paUIDI 1 , ....... 
~ ~OIIMa P&l!BJJ-Pa1'Wl /8 , 91, lI'f8Jl11lXL'! noJ\lI1lOo'fp8Hc't
• / 3 ,4/, weTOJl. JlaHQ,OII8 /2. 41 . Bee OD .X8pe,n-epoJl)'l'cR BWC01tO! eKe

poeT..., CXOADOCU ...,.011101, KIlII,J;p8l'lNRol. o;ydll'leol!Ol. HO nptl oro.. 

a800XOlOQlO WBOro . .,pa.THO pellBTb cr.o't"el(Y BAre6po.rleca::I yprumeHJd! 

\ 




Ax = (1. (3) 

~~80CT~ aTKX MaTOAOa C~C~RBO 3aBHCBT OT cnoco6a pe~6HBn 


3. JIII'18 (3). npa OTUOCIITOJIloUO uoOOl!Yln ~ !IJlIDIOIlJlllT np"""" KllTo
d 3 ,4/ •Ho C )'BQIIlqllllilElll pa3MOpllOCTII 3IWl'iil B03pacTaIIT nOTpo6BocT. 


a .Il8W'rl'll 3Bit. M. KCn.o..tb3000Wl9 opJWUX lIeTQJlOB C'f8.HoBn'Oa aaTP:fllIIlI 

TOJIloH..... no8TOIO' ,Qi!R OqeHb 60J!J011l1lX 3IWl'l, KDr.... ODepo~I?"lU!Tb 


orpo"""oBB, DPUO)IJITCR np ....lIRTb M,.poIIBOH1W9 W.,.,O.llli 10, • ey,... 

H8PEWC 38Tp&TII M8.1DIJD(o.ro DpeM9lD1: D 81f'OM CJIY'IIBB aamaCRT 01" qJ:CJW 


BTel"ll\d, ue06xoJlllMwx.MJt pemo'llIJI allJlQ". (3) (B!lY"psulln lIToPOI1I1J1), 

n aT TOro, Ci<OJlhKO pos UPUXO)IJITCH !>CWITh C.CTO~Y (3) (Blle1:lllll0 UTO


pD.U1D4). 3a C'lCT O.ltWD'D oneK'rpa WOKJ IO 911f1lD1T8JI.bHO YNeK.bIIIJJTb 'l8.CJlO 


BHOIIIIllIlI: lITepauWt. HO np" O'OW 'lllCJto DJIY'pO_ ITop1.l.l.\Jl A 01.110. 1103
pacTa'lL, liTO U KOfteQUOlll IlTOre UpHBOJUt'l' K oUJlaeJOIJ) &qxtloK'fMBUOO". we


'l'O,M B o;e.IJ.ON. 

B JIIIHHOA podOTe npeMS""IlTCR "eTOA ".poUlfI BJlbTOP'IJIPYJllllllC nOIl
npoc,poHCTB (MIWJ) ,Qi!R OlUlOBpawOlUlOro BWlIIOJIOUllH p ....,""""""UUX co 6

C'fBeK1WX 3H8.'10tllll 11 COOTaeTOTBYJIllKX COOCTOO IWHI. BOKTOPOO U9Mq]I ( 2) . 

B MYiAll. 3aAS'UI CDOlOlTCII )t nOCJIQAOBST8JfLIUAI Bll'{HCJl8U1UlM DOKTOPOIli II 

U.C&I PII'r.ua, B c nOJDM],HHX DOJfJIPOC'!p8HCTBllX ..eli.blllOA paaMopHOC'l'll 

(8Jl.hTeplDlJll'lQllX DOADpoCTPORCTll8X ) •• JI,IJI pollelWl PO,IIYUHPOBllIIHOA 3.-

JIll"" np""OfUleTCR KOTOII UBpa!UIII DOJlllpocTPOIlOTII& (1IlIII). T8JWI 
odpos"" . IIJIII poaJIliS_ "eTO,IIB JIIlCTSTO",'O pemaTL 3IWl'CY (3) C lieKO

Topol YIlTjm\oa A C paS..OpIlOCTLIl, .ItOIl)'CJWDJI81 KCIK)JQ,.OMllIIe DJlIINWX 

.. s rOAOB . 
II DejlBOll naparpoq,e podOTH HSJIOllOR uro~"" npoJI,IIJJr.<IJIOro "eTO

lIS Dpa C8M01I odllle" ....oops BJlJ>Tepll1!pyIIIID: IIOJIIlPOCTPOHCTD. JlaAee <!>oj>
....,.,.pye.CR Tp eX>lCpKoe y poBllOllJle WJl8,IIJIlll'6PO _om Tpol TWI C Ky;lOHOB

C.IWK 838lD1O,nalCTBM.SW . ollllcWll8DIleo YP9m 'OBepnu CBJIIlM K BOJ[HOBli8 

~ yes0II0JI8/IY" npoTCROS BOIIOpo,IIB' 13, 14/ . 11 Kpo"'"'. Yo.IOIlWl 

,I\.lI.H lIOJIBoBOI ~. llPOOUTCSI pa 3HOCTIlBR annpoltClD/8IijIJl .Tol SBJIII

qa MaTOAOY KQHe~ 8~aweUTOB. 
B TpeT""" l18P8rpaojle odc~.eTc" npor _ R poa.ttllSIIUP 1I1lT0,IIB. 

CBJl3L C JW1l'mIa "81'O,D;DlOl • R8 aeHOBS KOH6"OlG-8.10MeHTHol C8"rJQI Jt,ISl 


'll!c.tOIlHOro pemelW\ YKS.allHoro ...... ypaBH9lW1 WJl8,IIJIlll'6PO npooA/ITCR 


, BOS_" KOlDtp"'''''O np...opa IIIl60pa a.u.....pup)'DIIIX uo.urpccTJl8llCft. 

B Q9n.poroll naparpoojle 1I9.IIlWlUll peSYA • ..,," 'DIc.t9UOro pemelWl 

re.c1'oBOI a8l1iaU JfflUl onepat'opa "aaIBca. HCCl.I8J(oB85].l CIO.DMOCTlt ye

TOllS II TO'DlOOn annpoltC_. DpllBo/tellll """"C.IleJlllll. SlIn.1WI aBep-

I'D 0""'8" ...3""""'0..... JJy... 'HI"', KOTOplle c paBllllDlWl'CR. C .IlPJl'IDIiI 
a3'ecTJWlOl pollY.....T...... . 
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~ 1. 1.161'24 liTeM!!!! MlaTOmwPPPl!! uqgqpoctpaBcg 

OOoaH.~1!II qe pe. 0 < A," >.. 5 . .. s >. r • tI', (l: .. .," P UIIHK

wan.a.ue COOOTB61tml8 3HQttQ:DJI 51 eOO'l'B8 TCIfB)'IIIDlB IDl CodC'rD8HBU8 B9X'I'Cr 

pi. •• .1\..... (2). nyc.. B rr -••pHOU 9B&Jl11JlOllCN ap Dc ' paHCT.. E.., .,, 
6paH a8KoTOpbla c583HC x.. ( X" Xa , • • _" )t.,). n <,if . RIIA.YlWPj'~HI\ nO.llJ1pO

C'tPS8C!'BO E... .:: Sfa.." X • PSCCUOTP~UI 3i3AUqy 0 HBXOBAeatHt 119K"Y'f-

Die ro np.MCSllKZeHMK x, .> ~l. , • • _ , Xp .. 'i,:.:; f!" /. ,, t. . , r, K co6CTSeHHtlU 

B8KTOPSJ.I Il', U:.~. , uP B CiWCne BeEETOPIJ; Purua. CrJl'nucHoIl ,3/ BeK

'fopw: i.. i ... . ... ~ X,. RlI.IlRI)!'C.FI CtOUI!OH8'PBUUK !04K8)Ul B ~-", IJ:!YHK

QH OH8n8 PU8J!-P¥'l'1tS: 

5' ( X ) a p, ( .)/P~(,,) , (4 ) 

r M P"=(x,Ax) , P~ ~ ()(, 8x), 1(4. £ ... J!JIR n<><loro BOKTOpe 

~. E •• x ; 2
K 

..t: x, O~"O•• HMe (4 ) npM." •••T Jl>IA 
i.~ 1 "...""" 
~ ~ • • - . • Z. .I.. 01.. f . • (5) fex ) % .r-~ -<. oI.J a'J / L . . I 'J ' 

,., J-' , .. , J~I 

3JlecL a:; = ( );, AJ<jJ.l:;aex;,8Xj)' YC. OB.t C.611.01l.j>
ROCTH ~j'1lKUH01l8.8 Pu8B-~ 08HSllOCY, 11 '1' 0 ap/d".·~O , '· ...'.1.- . n. • 
,ia npoAC.9BAeIlKR (5 ) C'0ll.l'eT. _TO 

• w -) • 
'J p . • ( p. ~ oLJ Q.'J - p, ~ oIj f 'j I P" ;, I. J , . ,. , n, 
-.t. J ar J ..o.I 

~ 3CnOBMe UHUHUYUS a9nMCW)S8rCR B BlAt . f.; olj ( Ei :j - P f.) =- 0, !'~ P~ / P.z 

OTCK),lt8 lIKJlRD , '11'0 KO&\NlMUH8H'l'bI £ ~ ~•.> ."I':if> B8K'l'OPOtl PM!1I.0 

), ) x:" . .• , i, A8lUll)'l'CIi CD<fCl'B I!IKHLi.. it .sI!Kl'OPUMR peAYUllllpOB8H.HoA 06

06:(eHIIOn enreOpSYQ80KOR npOOJleMW C06CTI8HHUX 3JHI'I8U"R: 

,....  (6)A rI.. ~'p8~, 
rAe r- " 

A~ (a .. j.". e. =(f...J. 
'J ' . J AI 'J ,.j .. , 

nYCl'h f., f.. •• _ •.f, Hot;, .i~ _._ ~ .t ' - MYlDMP"BV9 coCS
Cn&llllN9 oaa__ 11 000'fllHCnQ"III1I.9 eo6oT_ B8ItTOpII _'III (6). 

liCKOlU:l8 BGlt'fOpV PHUS i;)~ •. _. i, BwpSlISmCft !(&K ;(: 7fJ'.t.AJ~ 
• "HCM PMTI1B 1. 0" yJlo.n.nop..... lIopBBeuc{••»/2. /

" ,J.... ~_ • • , ~, 

(7 ))...!,Pt . AI 'P. ~ __ , )., .s.p,. 
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~'3 Toro , llTO WO'ZPRlUoi A 51 B n OlIOllH'taJlb!iO-onpeAsneUHLI, CllIJA,eT , 

",,.0 TaRIn.I" ruulfuncR 11 .t.I8rpitLW A Mi . nYC'l' b B8KfOPW ~\ ol.! _.. ~r 
~ 0PTOHOPWB1IlIHbl . He'l'pJ'AHo y6aAItTLCft , qTO AM BeKT opOB PH'fUO ' 

~ ) ~ , _ ..; i , BunoJtJIHilfCR Cn8AYllllOle OOOT!lO~eH Kft : 

( i"; , 	Al(J) ,ll' lJr: J'j .(i,fo Xi)=~;i . ",jd, ~_ .. ,P. (1s) 

OYOTL qepeJ E 0603"a••"0 nOAQPOC1p8HC.BO E.r • U8.RHYToe 

HB P COOCTBOiillWX BeK'l'OpOJJ aa,ltBQ,J (~ ), e OO"1'BGTCTlJYD'IlX UIIIH"M8JlbHW» 

cOOc~Be H Hij" 3UaQOUMflU , B X. :oo ( ). ~ ___ .) x.") - HaKO~Optd! 68:;,.'0, 

IIlIISDl!JOlI HeHY.aeBYD 0p09J<lUD> B £.. II DyCTh Eo' $ pet n X•• 

PDCC"01' P~lIi Q. (183itCOB E4I, X, 3 (x.J' x j • xjrt:) n·>!' " .•, <N.JV., . J J . ' - , J " f J 
at nyc!'... E ' .J:: E .: sl":l.ft" .x l £IT}! Ci93UCU lUldPBJ:Ul 'faR , 'lTD

" • tt; r- 0 . 
EN ' V f:; £~f\t:=Iff, .-••" ...• 'f,. 

On peAe;n811 ~le. nO,ltnpoc."T POUC'lI3 

-E t:t ~ ( j... xp) .j,: (;;.lIi+p: ~rCl.rt X , _ __ ~ )( ' J X. __ ~ • 1"::', ~; - --) ") 

6 YAe~ H63UBOth 8ijbTepHKpYmQ~WU no~npOCTpauC!BOMK. 
w.e'l'oJl. IlT9palt11l11 anbTelJUHpY~MX nOAJ1p6crpanc'rB tOCTO." B neJNl 

o npe;B;ellellK~1 6831108 nO.J.npocTp8l1CTB8 Eo 8 pe3YllbT8r8 nOClleAO.B8!'en b

Horo 	Bu~CnOHKft BU~T apoB PK'I'U8 • anhTe pHHpy~UX nOAnpOCTpanC'fB8X 

Ei ,; "" , .1. ._) q.. 
1181100.. nnrop.K'f1l 1t8'lO)lIJ . 

1. BY50p 003ncs X. nO)1npOCTpSH cras £0 
2 . Zlnn rh." , 2•.• _ naxo./liUI B8K TOPW P",l'q8 11 9JlL'I'epIIMpYIlJI;IX nO,llnpo

CTpaHO'1'JJ8X 	 Ei, r·. II z. ___) ,...,_; cnf3Jty~"M o6pl'aow: 

.1. Onps AC".W Os••e X ", : 
-, _( X; X;-'J ,, 0- XX"" - J ""' ) A m - "' -J.. 

2.2 . 	 H••OADM npoeKU." MBTPMU A "B : 
A~ : ( x~ rA X ~ , B';' = (x~ ) B X~. 

.3 . Bu~cnR6M p NUHUM84hHYX co6CTsedHUX 3BSQ8HMA H COOC!B8HHUX 

BeK'1'OpOB 3(jAa:U! 

A':' 	 'f=r B~ (8) 
.... : ...... ""#. 

nl'C! '& aTH ;iHSQElURn p8BHI.I 6 ~ r I ~ ft z So • • • £. fA,., 8 ct>~ 
Karp_uS PS8WOPUO"tR C~: "?' r) •• COOTD.TCTDy..... COOeTJIe"HIIX 

BeKTopOB If aSJ1S'IlI (8) . 
2 .. 4 . 	 nepoonpeAellRew 6as1!Ic DOllnpOC!psJl c 'rsa £ 0 ' 

><,; 	 ; X"; r:p,,/. 
2. 5. 	RClll i ~ J. • ~o l\O.OllJl~ 

\I '" ... . , .... t.X"'., ~ 1>... ). . ~ t« . ~ · - ··r) J J J J~".l. · 
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3. t:pn BUnOnlJelllUl YC110B"n 

), .... \ " 
~ -	 .... j 

m "'" 	 \ < E
l"j • P ). ._H, 

npouecc npeKp8...jlleTcfl . B n!Jo7~H~HOU CJIj''Ioe BD3B~.:tb8NCt{ It. ny'm TjI 2 . 

OC'l'8UOB~tuCt1 OOIlt!S nO.J:l.po6lto U3 OCHOJ:HiOJ,t M 1I0l ~C'; 0.i1ee 'rJ.l,yAoe/r,;.tol.l mo

.re c. 3 a:rcpoWlonm~ro nl-0u,eCl:B . 
PacCNOorpDI M9TO..D. B.T~ nOtlopoCTlldllr. l'n I'um 'e ... I!H"11 ;4jl,HtlH1 

(2 ) , 	 KO'-0PllV 11 1l0CTuuoBKei t '~ / IIweCT r i'lt!AJIlIU~~1 lj,l.l\ : 

AY~ ~ BY• . " ~I) 
- r (1,,)A... . 'r, AY. 8 .. . ~ y.'~Y•. 

([l )
A... ¢~ AB•• ,</)' 

(ll)
Yk •• • Yo d) . 

S)I;eCh Y. - JaAOUH3R U:JTpu"a (N~ p) M(I lHl'18J1hU"'X UjJH6n1'.;·.1.' 1I11.1 • ..jaf'-

PHllS Yt:. onpe,n,enn8TCfl U;) pc~ell"'tI Cl1creu. ilHHetllll~x anre '~ I : a"q8eK ljX 
ypSB),eH"M (9) , a • (lu) -( l<) ocy~ec• • n••~"n nel'UollJAAencHile a.30CB 

noJtnpOC1'paHc'rB8 Eo C nouOIllJ:,U 1ll-0UCll]P; ?~'TU1. K3K CJur.o 0'1' ~eqellO 
BYIIIO . pe~eIU!.e (9) RBAfteTCft caUlolU '1 1 ':i.:l,OCIoll( ~l)'l wroy n,. ll pear. lt3uu.:1l ...Im 
8 cnj''1ae N»1 . b ABttHD ii vaoore OTO't t.lflTDA "(' nqnL~iO'fCl1 . ~nl1 peUCIIMil 

~ei'l.Yll,~p088I1Ho't J8,ll{J'Il! (tiL B KO'i'OPO~t MiJTPHi...U A~ u B~ ltWCJlT 

nOlJR.llOK "i t po <..( N' I liTO nOJlJOJ(II~T :l~ ?flKTLn,HO nrU .I.IC',lfI'l' }' n,!s.wUB 

weTOAU AJiA pC.JOHIHI ,JOI\~4: ( ~ ) B i.uill. 1.o81'P"Il~ A';' ~ B~, '.10:(110 JIJ 

nHearL B cneAYumcM u~ ~e : 

A~ 	r (A.. A,. ) , _ ( £I" B" )B.... - B,., 	 (U)
A,.. 	 Au B~.l ) 

rAe 

A,, = (X"YAX: B" = (X/ ).,/) X; , 
- ( .JT i -I 	 - ( )' , - i

A, . = A.:' X' AX... B'2 ;:. B.l: = X l B )("" , 
-(Xb' )'A X:- l 

J ( "-< )' 5 X :-~
A... - ", "" B.~ ::. X.... ,." . 

O,. ",eTIU., lf1'0 nplt ,..,.., l ~ cornBellO (10 ) .~ee~ 
I 	 ( .. :. , .. '. , , )A .. (I- : a ' " --, ," " 8!"· . ]"- , _.. , 1". , B.. : i p , 

r Ae I p - e)1J!HHquo. 00TJ"'"9 nop"A"S p, B cHny npet.CTaBnOH"" (n) 
HB tia ra (9) IIY1ltO J,leWI1t'b c ltc'!'cuy JUUHli1HYX snreOpaH'IeO.KUX j'D8BII6UH" 

s 
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( A" A.. ) (
A. , A.. 

3AeCl. B8KTOPW 1Io • 
.SM.p.OC,," f • llDS 

~, ) . (I. )
'3, I • . 	 (14 ) 

e. lIlIen ""SMap.oen no •• 3. • 11. 
pe~'JIl!lI (14) .0DO'bS~.'C' npBMo! •• OOA 110 : 

~'" ~,:'( i,- A,.~, ) , 
. , .1(0 "/')

\/. = (A" - .4.. A" Ai» " - II .. Au , . 
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m ~, d. Ii, 1>. S. S. 
2 3,1(-3) 6,8(-3) 2,5(-3) 3,5(-3) 6,4(-4) 1,4 (-3) 
3 1,1(--4) 1,0(-3) 1,5(--4) 1,4(--4) 4 ,9(-5) 5,3 (-5) 
4 9,1(-7) 3,4(-5) 1,1(-5) 1,0(-5) 5,4(-6) 5,3(-6) 
5 1,0(-8) 1,3(-6) 3,0(-7 ) 5,?(-7) 3.8(-7) 3,6(-7) 
6 I . I(-10) 5.7(-8) 

KBa,zule'l'l'Dlli8 .llU'peaaw ....Ire.... 

2 4.2(-8) 8.I(-8) 3,6(-9) 5.9(-8) 2.5(-8) 1.7(-8) 

I l TB6Jmul 2 
!3I<aq.1IJlII ~ • )" , Bll'lllo.lellllWl R8 TpeJ< nOo.l.AOII8TeJD.lIIIX o8nax 

n...IKII. '~.MOB'Y KBaJ\pa'l'l'llll/........BTH 

" m ).,1 >.! In ).. ~ X(
I 

80 6 4.9985403 15.3851823 2 4 .9373295 14 ,66Il?63 
576 5 4,9506769 14 ,9477577 2 4.93496390 14 ,8096230 

4352 5 4.9387672 14,8401209 2 4.93481242 14.8047402 

reOllllll. 

OueenenRSH norp...ecn ;;/&1 - f- np. ou,,"e ••BI. At 
8ft ~pex C8TX&X • np. aIC1'panOIAQI • 

Cone .b••rn••!OM~H'~ KB9,{peUOWHe S.n8i1IU'fW 

i.' ~' Ii: f,: 
"'. 1.27(-2) 3.9(-2) ~,06(-4) 5,18(-3) 
"', 3,2(-3) 9.6(-3) 3.32(-5) 3,5(-4) 

7 .9(~) 2.4(-3) 2.02(-6) 2 ,2( -5)"'. 
ellC9p,.O
.AIIP 

.....~ ... , _ -1,6(-5) -2,~(-3) 8,09(-7) 3,0(-5) 
w,~.... -9.86( -7) -1,1(-5) 8 .16(-8) 5,0'+(-7) 

10,4"'.400, 1 ,8(-B) -6.2(-8) 
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CeTI{Ud tv.z. 6uI1ce TlJlidO 81111;' UI[C ~~LH1P,JCT lletlell~e ;:taAC! 'IU (15)- (1'1) n 


,J lHltuhBd Itl; II. :l 'leC tHl ..sl' t;: ero oco6e ulloC'rK . II I'''' Ih~J,e/.OAe 1< W J npo


UClCoJtur TonbliU S'l'UliiiCl1I1C .e, ,t!Ul1li , It tHtCtO n'l'epalJ,mt c~nhll.O i Ul,;H ••oet'cR . 


1t~'o:JP' toro, I'~I Ta 6.ll. 4 . jJ.UHUO IW I~ .j 11 J TU.J Ii . I , BK.~dO . liTO tUtC1l0 


\tTC;.oJJi .:U , Ht;oCh:.UAIWUX ,;;.nn Jl,OCl ll.r;f!UlIH 31lA01UJon 'TO"lHOCt'U 1U- &, OAHIIDI<ono 


AIIH ae)l:loro \I BToJ.oro I.;Jr>c'l 'bl!UII'.lrO ;lIlS'IC""" . 


TaOn" lla 4 
CXu,uul.ocn" !.IeT(lAIJ UJlH BUtWCllt.mm EHI 11 c.t IVlf1 w.e 30Noll o liynlJ 

t-.I.r nJI" L'CIlO1tb:,\O,i..tJHI{ V. JUtueihJblx aJleUCHTOB~ b: ... )"'~ · '/~ ; · i. J ; ~r' l 

WI , " :; ...\b LV" V = 2~1 6 w" ,.,. = 22(J32 

m b, :;-. t;, $). 0, !> . 
.: ~ , ~ -) ) l ,u(- 5) tl ,o( -4) 1 ,_( -3 ) S,U( - S) 0 , '1( -"< ) 
.; ~ . ';(  .J) 4 , " ( ~) ~ /I( -~) l , ti (-"< ) 1 , 1( -;., ) 2, b(-o ) 
4 I , ~(-v) l, :( ... ) , , 3( - ,;) 4 , C( ~j) ' "1.o( - l,) <,A -") , .. .,,(-,.) v , c( - ) 1 , 1( -,, ) 1..1(  ;) 

" l'. . \.t( - " ) -:;l , vl - u) 
, < , , ( h) I , ~( -0) 
H ,,.. ( -~ ) i .-I ( -7 ) 

L Ta:.r~' . :> nlJ}!p.e~l:IIIJ .,C:Ji;lf;"iil T iJ raC\it TDB J tUI~ Jlil l~UX ""4 oJm IlU

IU~C-fle .H jn~ E,.. II e OL AlUl ·.:t:~O~:U 1l 0dJJ tldf" 11 -1-1 f" I 1l0JiY4CU

HUe I!D T._in, Ctl:T:{3~J . \( ~;'!]J ~ l O(jO J IIOlleal) IHle a o .11hlt.:CIJ'I'OJ no OC" Xt. 

i =1 ,2 ,3 . 11 1l9PBOJl 'laCTll TadIJ!l{lI HWC O,llJl'rCli sll8QaHWI E • • • £., 
JUUl lot""" . BV'lllClOHlW8 ua o Ollone .4BlIeDHllX 9JIWl8BTOD , H sHa'llaJ1u ,upoaI<c'l

p0l1om~rO~aIU1Lll! no :;QCjjt.!<lHIl':':' !WYlI ~! TJlC!A Ce T1HHJ • .:iO EI 'l'OI'Olt qaC TIt npL! -

IH'AOIHl !!t:;l .,U..!'.l'!: ."~Cll el0L /tnt! E." ~l ~H lHJ !.i:l.Juce H!l:tlJl.!JI)T~qHO~1 

.altnfJOKCnt.l3iM I~ II rc ',J'H1T t'JIU 3;(cTllonosntUt:.1 no nJc::cJtII;t'l .1:l ~';: ';".: . 

O(j(~'#Io;U, CJo n..:o JIW 4e tum ~ ~.,J. It J \le1' BeJ:iTO~ 1\~ i:l .U\ tJ.BrCtlbIlO £. ~ 

IIOCbLlOi' CTJnlfC'\II Ta{.ln'lUa . :'O~J'hb!'IJ T~ 11 40TAOtiTott CtlJDKe tlOn J IJ e. HU nrn 

no"o.~ 1t 3 1/CTp,1nUl1HWI'.', I! n )( TO'lltOC"r L TCOf.Je T ~! 4 eC I( 11 01lell RBUe TCn eemt 4:M IfO\l 

( ~ f) • a J iJRtlCHU" " noclr~o ll CTj ORB M: () n.j' ~eHll HtJ KDiJlIJlPlI't'I1H1UX ~lIe
Ll eUT8X, ":.1e~MX t y .." 'f0 4HOC'fl., . C~aDlielUte luteen 'T";~ lOYX CypOK 118xO

A MTen D nOJIlIou. CoOT1H!7!']'rHm C o",eHKOI."l lU/ . ::! T8lJ nrtu e L nI)K::)3DIIU 3 11U

4CHttR 3uepr.B! CDn3 ~ i", It ~.I :VIR t.le3 0.l.l0 n e l{yn {I /'* " tllJ.... n 

3.eKTpOHHD.bTnx K OPOBQAOHW CpaBH8HHB C poaY~7aTaNH pado.!I3, 19,20/ . 
IlapoBO)t B all9KTpon.1lQaTH npoB3DO)llfJlCK no qtoJI(Y.I. e(JJ . U~ (E. ar)m ... 
a Ami E uono nb:108BHU Cl HB461Hm i'1 J nOCll e.D.Hc tl CTf-0K... THon . S. 1\3 

T80n . U m1,liliO. '{TO Dvnj'4.eU.H ue a .laIl H O I~ pallOTC =HlOQCIHm F.. H i. , 

C r OIDl OCT tJll Il)- l ":)B COl'naCYUTCft C 1IJ 3BeCTiHl i1M paCQer8 UK. lIuKoHeu , B 
)(....,' S Oli . ? n OKH38ti8 J 3Bl1 C1tM OCTL p eW ClU'ln OT n emttfliH It t ... ,. " . 
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Ta~lIJlllO 5 

S ff8 \1fllltfi - £,. H - e. f u.~ Meao~o.anyJl U J< " d/r... L 

e~"H.~SX 

UeaOUOJUIKyns L, I.. L. t{ - £, . - c.~ 

.111m.A""a 9 4 9 4US O,5}l 137 U,47014 S 
a ,n eu.CHTtI 18 8 18 291& u ,5S'/()II6 0 ,502535 

% 16 36 22032 U, 564'10~ 0 ,5121 32 

Ht" a KC'l' p SnOaRll,"fl W, ... ...,. 

SHCT panoruuum loJ, of W . .. \44 

0 , 566858 
J, 5669GJ 

u,5ISH I 
li ,515464 

KBlIA,PBJ' W~lU/e 

ane MeUTH 

HI' 

5 2 5 500 
9 4 9 2916 

III e J8 220j < 
3KCTpen OMUILil w..... w. 

1I , 5~1i93 

O , 5(;~7" 
o, 5l>,,~tI 

U, 566929 

U,4%?66 
lJ ,SI3tlUl 
lJ , 51 ~29l 

U, 51 51137 

Jjj

5 2 5 500 
9 4 9 2916 

18 B 18 22032 
9KO'Ipan OJlRll,ItR ~• ..w" 

0 ,543815 
U,559413 
o, 51: 0ti78 
0 ,561029 

11 ,476656 
0 ,504297 
O,5U6524 
0 ,506719 

Ta6nM ~8 6 

3Ha • • • " . auaprMH c,n"" - E" • - Co B aB AJIJi +i,. • 011", 
nOny qeHHNI! B' paOO1'8 B cpaBB.8HlIK. 0 pOI.l), nb'1'G'1'8.I.IM APYl· l' X VeOoT 

~ e'0Ilo.eHY'8 1'860.s /13/ poo076/19/ P80oTa/ 20/ ASHI1•• 
pMO T8 

362 ,95 362 ,9 362 , 36<, 93U r 83 ,87 83,76 bl ,b? B3 , 7I 

325 ,04 325 ,07 325 . U~ 325 ,U7dd,.. 35 ,80 35,9 35 ,84 35,79 

T.O.~~8 7 
38BllCHMOC'l' L 3HSlIe wt ti E.. .M. lit ;I!.)!? "'.1"- OT Be JUNRIl 

)l..... • XJ ........ npu c e!'Ke c tt.l!l c nou Y3110B 2l0}2 

) 
I 
.... 'Yo ,• •' - E_ - £_, 

10 10 0 ,560769 0,50505 
20 20 0 , 560876 0 ,506524 
25 25 0 ,560878 0 , 506525 
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BU,AI::!.D, 1.ITO npJ.\ >./'"•• ~ 20 , ),."'II..·ll. O HGC'l'ynaer H8CwqeHIII9 i BCO pe

ayJ1l>~aTli .B raOn . 4 , 5,6 nDny1.leHbI npH k, ... •• e X.) .....• .. .... 2S . B pa60Te kl r: 

DO""OBORN one~YD~". KOHcroaty: foil... - 3670,461, Mt = 5496,918, HI" = 
= 206,769, 11 1/ = I3,6U58 aBo OOU8 'pe". An. pOOqe7o 3.apr•• JlJlYX OOC
TOfUtilQ K9aAOit ue30¥oa8KYruJ C HCnD1rL3088In~eu ABYx BKAOB a.BOMeuoroB H8 

3BW BC-I060 eOC7••n.e' OKono 150 MaH , • Bee B.q,e'••MII Be••e. e JlJlO~

HoD TOquOCTbl) . 

30KJlDVOllKe 

B pa60Ta nps,qI.lOXelf M6TOA tDlC1l6IDfOro peoSHHfI 1.ISC'!I'lHOSJ o606.0HUoR 

9JJI'e t1pB.It'leCHoJl npo6JleMU co6c'tll 8HHblX 3-HB'J8Ullt;. nonyqeHuolt D petiy,U'fS'l'U 

PB3HOCTH0l1 annpOKC"MBlU1K 'I'peXuspHYX cneK':l'panbHUx 3B,ItEJQ u.lfN!MaraqeCKOA 

41HJMKM. nDKS3SUO. 'ITO IlP» H8ROM CUA1lI'ev,RtaI BY<SOP6 SlIbTepKltpymurr 

n O..!lnpOC 'I'pSHC'l"B "erDA RDJlRe'l'CA OOodULeHllell HeKOTOPWJ: MBlIBCTlfWX WStOAO! 

pe".,,,,,, pacCII8.JlIl8IIeIOOA .6JI8'111. lIoxOJ!;lWl sa~"" 01lO.o,.0J! k noe.nello
B8t'eJI},R1DtI BlRI.OJIeHiJDI BeK'l'OjX)B • 'DIOM Parua B 8t'U D0ltJIPOC"paHC'l' 

BU, l'lIe poOleeTCil q.C.....1UIJI. npoO..1l.... ,II.IJI • • JIII", nOpa;!l.OK ItOTOJllIX ""

JiUi01'O IrIeOhillB nopJ1ltK8 OCIIOBltol 98Jl;iB'D. 

1Ia1I6oa•• n. pcnel<Dllll* Qy'rIIII ...c.o.HHOrc pem.1Wr TJl8XIIBJlHIIX cneJ<
l'pa.tlhJiHX B8ABlJ HaM Ope)tCT8B.lt.ReTOJl C.Be.u;808 SftX aSJlS;'l I. 8.Rl'edpan8

CKOI npo6H.we H. 006CTBemlW. 3HSQeKIR (2) KOHeqRO-pa8ROCTHWM &OK KG

RSllUO-SJIeMeHTHIDI we'fOJtow. B 9'l'O11 ~8e T01ffiOOTh pe31JILT8'1'OB IiIOllHO 

o~eKHTb D~ now~ o6~1 T80PKH COO~8TOTaymmIX M8TOAOB, qTQ nosDO
MM" nposecTlf KoppenRoe y-TotflleH:le pesyn1'8t'OlI. 

OrweTllH, UO oo.e.lKII (20) JWI B8pJ18llBO~ DOCTBHOBCK 1/1I8eOT"~ 
TOJlwtO .!\lUI O'ieH' npocTOI'O o/OiOWepHoro OJIY'I8H 16/. IIeTOlI nepo.
l1IUI o.nTePlfl'PYJlIIIjIX nOllllllOoTpoHOTB n03IlOMB. a!WJeIlTUIIO pellB,." a6Jl8 

'IY (2) up. lIoo.aTC'IIIC 00Ju.1IIiIX Jl83"BJlIIOO''''' I18TJlIIII A • B. 
'1aCJI8l:U11:ie 8.KCnOpBNeHTW nOKBBaJIlt, 1.ITO CKOJX)O'l'1Io c.xo,ltllNOOft UlWJ 

DplI ero pea.o3Hll)la H8 DOCJIe,llOB8'rBJIIlHOCTI M<n:eHRWX COroK C1Dl801'96ltHO 

Ope800"0.1I;" CROllOO" OJ[Ol\lDlOOTl! ..eTOllOB una 06pemol l't8pelWl. 

lliAII""e"" .Heprllll OBlr.ll t .. Hi......OIIW1el<Y.. JJr a l'r 0 TC'I
BOCTLI! 10-2 lB. 

II.TOlI lIOJteT 6YTh DpDI&IleH " pemeHDl Jl,PYI"ID B8~'1 DIIHTC801 118XS
tmKll, BJlenpolJllHSJlBltl: I np. pemeKU. onenpe IJ,HNX 38,Jl1.1'l paanopBol P
811D. 

AnoPli oo06eHHo lijllI.H8Ta..o."" JI.II.lIoHOII8peBY, II.B.l.\Y811l/1111Y a 

C.O.I"e"""elH;r as IlII1IIlJIIllOB81!ae BTIIX aCOJIeJIQBaIlJdl a nocToJIIDIlII IIITe

pec, I1.A.1\18H8lIOBJ 58 BOJI.811110 06cylUlell8Jl • C.B.KlnDleIDtO B8 DOAAepK
K1 H8 npoTJiIeKKl seel pa60TW. 
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