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OElUAH XAP AI{TEPITCTTTKA P AEOTbl , -' , l . , , . . ' 

•· ARTVaJII,HOCTI, -rew. CHMMeTp~, oriircHBrur cBoitdTBa· npocTpaHCTBa- • 
Bpe~emt II qlll31'It!9CKIIX IIOJieM II npe.n;onpe.n;e.JIJIB :Bll,I:( B3aHMO.n;eficTBIIM, 

· . JieJ~T B oc.HoBe ;WYH,rca.MeHTaJ1Hn,TJC
1 

sa.KOHOB ~IIsmrn: IIosTOMY ·66mipymeHIIe 
: • ,; ·, '·, ', '.'·· , ._, ' / ,, I •,, ,' • , ,- ·.- a, ·', •, .• ,• _< 

HOBJ,TJC SaIWHOMepHOCTeM BO MHOroM CB.fISaHO C. ycTB,HOBJieHIIeM HOBJ,TJC TM-
) • - ' , ". • ' • - ' • ' • • • .' ~ - • • f • <' ' • • • \ 

.Il?~• C~v10TpH~• .•, . , . • ! \ 1 , • • 

' HpI<UM npIIMepoM pa3BMTM ll'eopUII CIDllM0TPlllI JIBJIReTC.fI liIHT0HCUBHO 
i ·~aspa6a~1:13~e~oe i HanpaRmi~e -~c'crre.n;o_Bamrl'r B. ~us~me s)IeM~H:apIIHX, · · 

'!aCTH[(, CB.FISaHHOe c BBe.n;eHHOU B HfftJ:aJie -70-x ro,rcoB rpyrmou cynep-
• 'C~'IMeT:pmI. GynepcIIMMeT'prui:, ~KYMYJIIIPOBaB ill 06'.be,n;H~B MHo,rne. OCHOB-:-

• 
0HH8-.D;OCTMJK0HM Teop,rn: C'IIMM8TpUII; B TO JKe, .'Bp8Mfi CYil\0CTB8UHfr HX _060~ 

' ' , • I ,,_' c <' ·, • 

. raTIIJia,, paC!ill!pllB Harrrn:· rrpe.n;cTaBJI8Hll.FI O BOSMOJKHh!X'TlIIlax COOTHOIIISHHM ·. 
, - . • ' • , ' ( '~ i ' ' ' - • f' ; • 

C_IDIJMe TplIH •. · . . .· , . . . _ 
.. , IIp~JK,n;e' Bcero STO ItacaeTCJI',rrpe.n;cTaB.iremm' o· CWYKTYpe npoCTpa_HC- ·., 

. : Tila-npeMeirn; KOTopoe cyn:epcIDl!MeTpM, JIBJIJIBCI, o6o6rqeirneM npocT:paHc.;_ 
l . · , / , ·, .· . . I 

0
• .• •• ., , .• • , • • , "' ,;. , ·, •• ·- l,· · · .; , 

l/TB0HHO-B1)8M8HH011 CIDIIM8TpUII, paclIIHp.FieT .n;o cynepnpocTpaHCTBa. nyTeM . 
· · .rio6aBJieHIIB rpaccMaH0BJ,TJC I cnMHOpHJ,TJC :ioop~HaT .\ic • .n;pyroii • cTopoHH · · 

' ,. '' ' • I • , • , '. ' ., ___ .' \, • I ' ..--- I _, ~ ", . . . ' . 

. cynepcHMMeTpM, HMS.ff cmmopHHe renepaTopu, IISMeHRIOli\lle cmrn. Ha • . 
I/2, ripokBJI.Fie'Tc.FI KB.K ClIMM8TpHil:,Me1JW. 6osolia~ H cJ)epMHOHaMH. l!pes,-

" ' . . ' ,. . ' . '. ' . . . ' ' '.. . , ' / '. ~ ' ; , . ·. , -' , - : . 

· . BII:J:ail:HO BaJKHllM JIBIIJIQCI:, o6Hapyjr;,eHHe· pac,IIIllpemwro BapHaHT/3. cyriep;.;. 
. . ' 'cHMMeTpiilI' i HeTpllBHaJII,HO O()'.I,8,I:(HH.fI!Oli\0rG npocTpaHCTBSHHO:...BpeMeHHYIO' . :: .· 

/, , • • / ~ ,. ' . , l ; ,. ' , . •• , • ' , ,' , -, . • , ,, 

liI BHYTPSHHHe CIDl!MeTpUII; ' ,· · ... •, 
'. ·' .· PacnrnpeHHaiI cyrrepc~eTpM: B • oo.e,n;JiIBSHJiI!I c ll,I(8CJJIOrmiii KaJIH6po-. 
Boinrax: TeOpIIM, ··. y crre1IIH0 orrIIcHBaIOli\HX Ka.,imoe · H.3 ~ MsBe CTHHX , irn.a.iIMo.n;e:ftt..;; · 
CTBmt' (npH STOM, KaK.'HSBSCTHO .. C I'paBHTau,refi (}BHSaHH np~CTpaHc·T- . 

iBSHHO-Bpei~S~Hble KaJIH6poBo~e ;.I'IJYIIIIH', ,a 'BCe .• ;rrJ}YrHe ·:ssaI™O,I(0MCTBIDI 
OIIliCbIBa!OTC.FI KaJIH6poB0'1HHMH BHYT.IJSHHHMH rpyrinru,m), :MOJKST CJIY.lKliITI, -
nep6ne15T_rumo:if OCHOBOH ',IVIR _IIOCTpoemm 8,I:(HHOM .• TSOJ?HH :rJ~ex, BKJIIO'laff i 

II 1I'paBHTa[(ll!O, 'EsaHMo,rceficTBHi!. IIocKOJII:,KY· TOtfl!aff ,CHMMeiTpIDI, ripliII30.If,fI . 
i O.n;HHa.KOBHM Maccru.i noJiefi MaTSJ?HaJII,Horo MYJII,THIIJieTa' rr HYJISBHM·; -

. MaCCaM Ra.mi6pOBO'!HIDC IIOJieil:, 'He BCeir,rca' c·OOTB0TCTBY0T .n;ei1CTBIIT9JII:,.:.. . 
HOCTliI . (;rr.JIJI1 TO'!HOfi cyriepCIIMM0TJ?HH'aTO H~Ha6JIIO,I(a9M08, paBeHCTBO. rv1acc, .· 
'cosoHo.13 Ii qiepMHOHOB)' TO )WI n6cTI)08HM peaimcTriHHX MO.D;eJiefi HO~ . . 
IlOJll,3YIOTCH;paSJIH'1HH8· M~xamrs~ HapylileIIlifi c~eTpmI. 0'!8H:b BaJKizy!O . 

' .· - J. - ' ' ' 1 .. ,.,,..~. - . - ... < • '.,,.., ., - - ," • 
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pom,. B 06'!,,ICHemIH MHornx peaJII,HhlX .ffB.liemm: urpaeT crroHTmi110El napy-:
meHMe OIMMeTpHII, rrpHBO,Will1ee. B c.iry-qae KarmcipOBO'IHO:lLrpyrim,i R /JqxJ]eR
TY 'Turrca, B pesyJU,TaTe Kfooporo HeKOTOpbm I{MHcipOBOtJ:Hble .IIOJJ.H npu·~,• 
ocipeTarilT '. uenyJieByIO Macey II rroffBJl.ffeTcn: BO?MO.JIUIOCTb cIDITim BllpOjK,I(e-. 

, -. • • ' , I , . u • - .• ' ". 

HID! ITO MaCCaM y MaTepHallI,HbIX ,IIOJ!eH. '. , , , .·. , , , 
•• , I'' • . ' I , • • j , . ' ' ".' •' ~ 

Enie o,n;uo HHTepecuoe "npoaBJiemie Komi;enu;,rn cynepcIIMMe'+'l)HH, rw-
Topoe pacrrrnpaeT Hain:H• rrpe,n;cTaBJISHIDI O, ~PMYJIHPOBKe ,n;HHa.MlIBH, CBJI;
saHO c BOSMOlKHOCTbIO BBe;ILeHIDI ua·' ~soBOM cyrreprrpocTpa.HcT~e, 110:MIIM0,

0 

IIpaMOro 'cyrrepociodmeHHJI. OcibllJ:H011 CI{ciciKH IIyaccoHa; npHBO)J,ffmero R ✓,, • 

tie THOM cmo6Ke, ,n;pyron cocToRTem,uofi rryacconoBcKofi . cKocio'l:Hofi onepa
IJ;HH ·.:. ~e'!J:eTHOM CK06KH,' KOTOpaR He HMeeT.aHaJIOra B,061:I'IHOM rpacc-

•. Ma.HOBO '!J:8THOM. qi8.30BOM rrpocTpaHCTBe,~ B H0'l:8THOM, CKOciIW ., OI,8.3aJI~Cb ' 
'B03MOlKHOM ,aJibTepHaTIIBHaJI 'qiopMYJTI!pOBita RaR K,JiaCCll'I8CKOll, ,,,T11K, n ,RBall-:-

TOBOM ,n;HHa.MIIBM. -
\' \ . ' . ,,' ./. '' ' ·, .· \' ' 1' . ,._, ,. ,' . ..' 'i' 
UeJJb ,rinccepTarzyrorrnott pacioTH. JLnccepTaUIDI nocBn:meua ncCJie,n;oBa-'. 

HHIO .n;BYX npociJJeM. I., PacCMOTpeHHe 'Ka.rrncipoBO~H!,IX ITOJJeti, CfJR3aHHJ:,lJC 
c KaJIMcipoBO'!J:HOM ir o6meKOBapHaHTHOM, rpynnaMlI cyrrepCllll'L"l[eTpMH~ •. . . . : 1 

I , , · , · . , .. " ·. . · . ' ' "' I 

" 2. Hsy-qemre :KJ1acc11-qecr-nx n KBaHTOBHX cynepcm-11MeTpM'l:Hm~ cncTeM c · 
H8'9:8THOi1 CKOciKOH: IIyacco'na. · • i . , , ' 

\ ' .. ~ / 

-~ Ha,Y'l:Haff HOBHSHa H, irpa.KTU'l:8CRM IIElHHOCTb. n. ,Il;llCCepTari;Hio 130IillIII 
pacioTH, B .. KoTopHX i:snepriHe · paccMoTpena KaJili6po~o1IHan:, a T91I1m~ ' .. · 
CIIOHTB.HHO. i!apymeHHaJI KaJIHcipOBO'!J:IlaJI, rpynrra paclllllpemi:oti:· cyrrepCMM~' 

. ' ' - ' ' : ' ; ' ~ l, ~. ,, _,_ . . ' ., ' ' : ·~ ( • ,, . • .:. . . ' ' ' ' ' ' ", .• 

. : MeTpHn~ . Biro paccMOTpeHHe BHRBHJIO OTJIM'!J:HT8JlbHble oco¢eHHOCTH cy :::. 
rrepcHMMeip1nr no . cpaBnenHro c panee· paccMaTpHBa:BIUIDllca rpynrra'ivrn. ; · 

, 0CHOBHH8'.}~3 HHX' BHJ)8.,'Ka!OTCJI B c.rie,nyl011\8M: ;Bo.:.rrepBblX; EaJJHcipOBO'!J:IIHe. 
· 'rroM MMeIOT ne ~om,Ro Tpa,I(HlJ;llOHRHe ciosonuue sFia'IeHwr cmma I .H 2, · 

HO H 'neociwmoe ,n;o 3TOro/rroJJyu;eJJoe 3H~~emie. 31/2; BO-BTOphlX~ 1.Mexa.:.. 
HH3M scpcpeKTa Jrnrrca .wm· -roJi:,ri;cToynoiicKHX 'l:acT:uri;· co cnn1ioM;I1/2 cy~ 
1' \ , · < • • ; , , ' , '_ •• • _- .\_ ',' 

mecTBeHii:o:' OTJIH'l:a9TCR OT,, CJIY'l:a!'I :rpynff : BHYTP8Hll8M, cHMMeTpHH / saT-
• -- - ,. . :'.; .. · , -•u . . . " I • '- • 

parnBarr reoMeTpH'l:eCKUe CBOHCTBa rrpocTpaHCTBa-BpeMeHH; B,-TpeTbIDC, 
M 3TO rr~-BIU(MMOMY fil3HJ10Cb Ha.HciOJJee, MHTepecn~ H MHoroociemaromiIM ,' , 

u ·; - ·;' -, ' .,-,:' ·,. ' . ·::·. : . ' ' ~ ' ' .. , \. '' '., . . ' " ' , 

CBOMCTBOM, 0I{a3aJJOCb rrpmiu;IITrnaJibHO B03MOJKlillM 06'.be,n;HHeHHe rpaBHTa-• . 
,- .- ' ,...,., "· ! ,, i ' ' . \ . .- ' - .. - ' ' ,, \ 

:-. u;:irn: CO 1B3aUMO,n;eMCTBHJIMH, OIIHCHB·aeMmm: 'KaJIHcipoBO'l:HIDJ!ll : rpyIIIIaMif: ; ' 
BHJTpeHHeti: CMMMeTpnn. :Cy~eCTB0HHOM, 'l:8:[)TOM rrpH 9TOM ;mi1in:och, TO,' , 

., . . . . . : . . .I.' . . .... . . . •.. ·, 
'IT? rpaBHTaIJ;PIOHHOe ITOJ!e .BXO,IJ;HT COBM8CTHO .co CBOMMH cyneprrapTHepa-;-c 
MH-·co cnHHOM 3/2, nasBaHHHMH B ,IJ;aJ!bHeti:meM rpaBHTlIHO. . . . 

IIepe'l:1'IcJieHiiHe . pe sy JII>TaTbl, a: TamKe pasBHTHe rrpM I.me. rro.iry~emrn 
MeTo,IJ;l,l, ·RBJIBRc:6. ~IO'l:eBHMH, rrocJJyifflJilI ocHoBoil: narrp~BJieHHIO HCCJie,n;o- ··. ' · 

, . . , , , , \ , , ,. , ' 
). ., .. ·I. ., I 
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Bamrlt, uasHBaeMOMY TeopHefi cyrreprpaBHTaIJ;PIH. B ,n;am,neti:meM paspacia-
. . . I ' .... ·. ,, . • . • 

THBaJIHCb pa3JIH'!J:HHe IIO,Il;XO,Il;l,l K cyrreprpaBUTau;,rn:, · OCHOBHblMM• M,3 KOTOpblX 
. JIBJI.ITIOTCJI ROMIIOH0HTHHM. H, cyneprioJJeBOM. B paMKaxJCOCJie,n;nero B. ,n;HC
ce:pTaIJ;PIR BnepBH~. rrocTpoeua .fl= I· cyrreprpa.BHTaJJ;IDI c iro:sI:lM MIIIDI - ·. 

MaJJbHHM uaciopoM BcrroMoraTeJII,HHX noJiefi B. JIIIH,eap:riso~aHHOM BH,IJ;e. He-- · 
JIIrnefiHJ:IB BH,n; ·. 3TOrO, Ba1maHT~ cyrreprpaBHTau;:irn: II03JKe ciWI HaM,n;eH. lJJ}Y-

, l ' ·, • ' I - . . . • • - , ,. - ,' ' - . • 

I'IDJIII aBTopru,m CHB,'l:aJJa B KOMIIOH8HTHOM, a ·saTeM B cyneprroJieBOM ,no.n;-xo.riax<-· .• , , , ', . , , I I . I . •, , ' ' • ' ' ,, . • >, , ' . 
II~H rrocTpoemrn Mo,n;eJiefi; ~- .Tor.i'lJ:UcJie ~aJIII61oBo~h1X i'.- cyrieprpa;:_ 

BUTaIJ;PIOHHblX, ·C'rpyIIIIB.MH pacillllpeHHOH cyriepcIIMMeTp~ OKa3aJIO~bi 'ITO 
ococio~Ba.iJmoe,sna'l:emie, 6.rra.ro,n;apR·MaJIOH pa3MepHOCTH~ 1'IM810Tnpe,n;cT~
BJ1eHWI 

1

8THX rpyrrrr ,C ri;eHTpam,mrr.m_' sap.ff,ll;a.Mli, B CBRSH ,C STHM B ,$cce.:.. 
pTaIJ;Irn' · nocTpOeHH HSOciXO,n;m,lliie ,n;.rm·· KJiapCHWIDmu;mI Ilp9,I(CTaB.JieIDIM 6ne.:. 
paTopii Ka3ID11Hpa; N - pac,Ilil'lpeHHOM cyrrepcIDiWleTpllli rrpn HaJJH~ ~eiI~' 

'' Tpa.JII,HbIJ{ 3~pa,IJ;OB ·;c Ma.KCMMaJibHOI B03MOlKHOH .n;mI· ,n;ammro '!J:0THOro /./ . 
rpyrrrrofi BHYTPf}HHeficIIMMeTpTlfIII. U Sp (NJ ', a .lWI CJIY't!aR. N~ 2 <; 

. Hafi,n;ena CTPYKTypa cepTlfIII. :uerrpHBO,n;IIMb1X Ml)CCHBmtx: rrpe,ricTa.BJieIDIM Ma-:-
, JIOM pasMepHOCTH' ; c'pe,n;H KOTopmc li3Be·cTHIDL rnll0PMYJffiTIIITJI0T g'?ae-:- '' , 

COHHYC8. ,.JIBJifieT'cflrrpocTeH!lillM. , ,· ,.·, ' ~ , ' , : , ·.··., ' . , , , 
, ,' ' I • •: ·.' , ', -'• , ; • ,, ', '', ,_ ;. ,·, ,', •. • , / , U • \ 

', ,B ,n;HCCepTaIJ;Irn CWOPMYJIHPOBaH li pa3BHT aJII,TepHaTHBHIDI no,n;xo,n; 
K oimcamno raMHJ.IbTOHOBOM mn-II Ha OCHOBe 'He'I~THOM 'CK06KII.1 

Ta!( )WI 
1CHCTeM C paBHHM ."Ill:CJIOM nap rpacCMaHOBO '!!8THHX li. He'!J:8THHX 

(pa.30BIDC 'Koopj:urnaT pemeH Bonpoc O COOTH809HHH' ormca.imfi ,I(ID!aMIIBH,, 
' OOY11\8CTM.HeMHX C II~MOl!l!>IO,;CKO(foK pas~oil: '!J:8THOCTM; i noKasa.Iio, 1'l:TO 
'H ypaBHeHw:r ,ItBmttemm . ; H CBOHCTBa · CHMMe~pHH . a Troe·· crrcTeM · SKBH.:. . 
. BaJJeHTHHM o6pa30M OIIHCHBafocR H

1B '!J:0THOH,. H B. H91!0THOI1 cxocim,.x. 

11 · · ·; II,pu:3,rro~,H~ ~HM .• epe·KJI. acc_',Ktl. e, c~oti: .. cyrrep,o~.-,eTpKt!~.·oii,• ~~xammRB~T-:-_ 
, · TeHa YCTaHOBJieua • ,nyam,HOCTb' '!J:8THb1X, H HetJ:eTHHX ,HHTerpaJIOB ,IJ;BIDKemm 

:J"; ,,. :· Ilpli H~~eHemm ~STHOCTH CROciKH •. B .. traCTHOCTH' ;IJYaJibi!OCTh_,M,8'1WY; ll0T~ 
,. ' •· raMHJ!b;omiaHoM, H .IIrpaIOll!HMH B, neti:eTHoii .. cKociKe . poJII,. ue'l:eTHHX • raMHJ!b~ 

<.'i . ·, ,.. ·• ·,,' . . . :·.·- -,, , t . - •' ' ., ·' ' ', .. •- • ,.. 

fj ' TOHiffiHOB cyrrepsapa.n;a.MH BCKpHBaeT ,n;miaMH't!eceyro POJ!b noCJie,n;HllX;, 
· ,· · HecoMHeHHHH, HHTepeo npej:cCTaBJIJIST np66JieMa' k~aHTOBa.HIDI. CIICTeM · 

.c HetJ:eTHOil'CKOciKoii: B JtHCCepTa~ ,I(aH p0U9IIT KBaHTOBa.HIDI He~eTHOH 
•• , - ", ' • ( ' - ·, ••• ,' ? , •• '·,, ', •• ,. ' • \. • .. • , :/ ' ' • < ,_ - ' . , ' ... ' 

,, CK06KH, npH KO_TOIJOM He BosmmaeT Tpy,n;uo. IDITeprrpeTI:IpYeMoii H8'!!0THOH' 
-IlOCTOmmofi IlJra.H:Ka. 1Ipir 8TOM1 H~e~ l)a3JIH1IHH0 'KBaIITOBHe. :rrpel(CTaB:.. ' 
JieHHJI·HetJ:eTIIOti:''cKocirm~ ROTOIJii9,B. OT.rrirtme' OT,.CJiyti:rui: .~eT~ CK060K,, , 

, MOI',YT. cib!TI,' HeSKBHBaJieHTHHMH •. C 'nOMO!qb!O KBaHTOBoitne't!eTFIOH 'cK06RH: 
IlOJIY't!e'HH, ,pa~e. Ilp9,Il;CTa.BJl9'mm , KBa.iiTOBOit, 'MexammR BHTTeHa. B 

I ;, :, . •. . . . . .. . ' ·.. •. • , . . . 

' \,I, 
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TOM .1IMCJI0 C '. COCTaBHHMH \ ROOp;zyrHaTOli , H, IDAIIYJibC:OM, II IIQCTpOeHa fl!O-:-
,, ',, •.,, .' - ' ' ' - ( . ·. . \ ' ' ' 

.n;e.rr:6 cocTaBHOH . crrIIHopuofi •· CTPYRTYPH rrpbcTpaucTBa-BpeMeHH, •. OTJnr<mM 
0~. TBIICTOpHOI'O rro,ri:xo,n;a'.' liaROHeu;, BII8pBHe paccrl!OTp0H:O Ki3aH;OBaH1Ie . . . ' . ·... . . . . . ,' . ,'· . ' 

RJiaCCII'l:0CROli CIICT0MhI C He't!eTHOH CKoclrwfi. . . . •,.. . 
. 1 • \' ._. • ' ' ·,-

OCHOBHH'e pesyJil'>TaTH rrgccep-raroor, ~UHOCIIMHe Ha saumTY •. 

.. _·· f.', PaCCM;·TpeHa R~6JJOB~t!H~. CIIOHTaHHO HapyllleHHM . rpyrrrr~ • 
pacrrrn:peHHOM cyrreJ;>CIIMM0TPIIII,Ha o'cuone ROTOpoif 

·a)· BBe.n;e~ Ran~6p0Bo1Im.m Mafi:opaii:oBCRIIe 6esMaccoBHe. rroJIJI co .c·m1-. . .• . : . .. . . . . . ,. . . . '' 
.. · HOM 3/2 B Ka't!eCTBe cyrrepi:rapTHepoB IIOJI.ff rpa.BIITaIJ;Irir; . . . •. ' 

6) . yRa3a.Ha rrpIIHIJ;IIIIIffiJil>H~ ~BOSilIOJKHOCTb odie.n:uuemm I'J)aBI-ITaIJ:mr ,· 
. . . . I . • • .·. .. . . . ..., ·. . .· · .... ·· • 

. C B3aHIVJO.JJ:0MCTBI-I.f.IMI-I;- OCHOBaHH11Ml1, Ha•RamI6pOBO'!HllJC, BHyTpeHHI1X, 
,J:'J)YIIII/nc, I '. • . _ . . • .· '. 

.. ::t PaCCMOTJ;l~H s@leI{T, Xµr,rca ;n;IDI:.roJI.n;C'+-'.OYHOBCICI-IX q;epMI10JIOB co 
. CIIHHONI. I/2 n: IIOK8.3aHo, _'ITO. n ·. ero, pesy'JThTaTe. '.He TciJibI{O ,rroJUI ,,co_ 
.CIII-IHOM 3/2 rrpI106peTaIOT rAaccy; ·HO 11 BOSHI-IRaeT R;CMOJIO~~ecltnfi . · .. ·, 

\ I ,',. • • ,' ,.' ' •• ' • • ' ' ' ,. 

'!Jl0H .JJ:JI/I IIOJI/I . rpaBI1TaIJ;I-II1. · , . . ,, . ' · · \ 
'. 3. II0.i:ry1Ie

1Ha .JIIIHea_pI!30BaHHaJI' Iv\ LbyrreprpaBI:ITaUIDI' c· HOBh!M' 
\ • ,,_ • ,· -•'' : ' !_· ' : . :, .,; '. . ' ' .. • ·, ·., ' ,_ 

MI-IIIBMaJibmmr' Hadop6M BcrrciMoraTeJibHHX rro.JieiL · , 
' •' 4~ 'rrocTpoerm orrepa<J;OpH I~s1ooipa: ;n;ruI. 'Li 0r,{N)7 pacoorpemroir . ' 

. cyrrepcIDl!MeTpmI C)J;0HTPMl?Hl,IMI1 · sap,maMI-I, \a B _·_CJiy'!ae ·. _N' =· 2_ Ha~emi·' 
CTPYRTypa Herrp1mo.n;HMHX rrpe.n;cTaBJIElHIIM r.1aJioij pasi,mpHOCTII~ '\; .· '_' · 

.. 5;. J(or~asaHo (cY,~8CTBOBaI1IIe' CI-ICTeM; : mMirJII,TOHOBhl . Ypa.BH0_HI-I.f.l Rci~' 
TO~LlX~I:IMeIOi' '._SRBIIBaJieHTHYIO qJOl)MJ.lIBpo~RY. Ha OCHOBe H0'!8THOM .· CIW6RI-I '. :· I 

' I,'. \ ,.,, '·, ', • .. , ' .. ,, . ·, < '. (' ', '.' ', .... ' l ''l. - ·., - \'.. ,1._, ',, 

IIyaccoHa. Ha rrpI-IMepe Mexar-rmrn BI-ITTeim ycTaIIOBJieHa: .n:ya.Ji:i,nocTb 't!eT- ;' 
, L : ' ••, , • • : ' • , ', : \ :•,: ' :,, ' I.,, •, .,' , ! • ,, ' , ~- '., ,- , \.,. ', ,' ,: , ' ,' j . '_ 

HIJX 11 He'!eTmrx:, JIHTerpaJioB ,rr,BI-I.,'KeHM TaRI:IX cIIcTeM. · ·__ _ _ · 
.... 6 •. JJ;JJJI . cyrrepcm/ll\~eTpII~HLlX raMIIJII,;OHOBhlX 1CIICT0M Hahn:eH11 .• ypaBHe.,

. mm. ~m~eHM~.~~OTOJJHe 11Me.rr cB;IDI!-· c~e,n;CTBW3M ·-ypa~Hemm rar11HJibT01iq., 
,,_I1I'pa!OT po.ir:i,',RopIDI KBa,I(paTHOr() I13_ IIOCJI0.JJ:HMX; . . . __ ·• , , 

" 7 _' . .UaH _peu:e~T KBB.HTOBaHIDI He~~THOti CRo6mr II o6napy~eim cyn1oc'-
., TBOBariue ee · riesRBrma:neHTH1!X :1rnanToB~ rrpe;qcw.Meuufi ~ . · ·. , 
, , .• '. 8. · C :trcrr~Jit,soBa~AeM · RBaHTonciiJ: He:I~TliOfi 'cmo6Kri rioc-rp~errn 

I .' .·, • '., - : ' ' . - . . ;. ! '~< ; .. ., ' : ·. -. .: ' I' '· .- .-, .. _ : ', ~ '. ;· ·:' '.. l \ ' • 

. IIpe.n:craBJieHI!JI I{BaH'.r'OBOM: M_examurn BI-ITTeHa, ·· B O.n;HOM,H3_ IWTOpL!X. KOOP-:-_ 
,J.(trnaTa ·I1 Irr1IIIy.in,c m,1eroT cocTaBHYIO. cTpyrtTy'py ," . .. . _ •--• . / 

. 9: . Ha_ OCHOBe . HBaHTOBOll _ 'ue'!e;HOll· 'mt;6mr rrpe,n;JIOJKEJII~ Mci.JJ:~Jlb ·;oc-
:-TaBHOir '.crr:I-IHOpHofi. CTIJYK~YPH rr_pocTpa~CTBa.:'..BpeMerm::· ' . . 
.· · l"IQ; .PaccMOTpeno Ha: rrpoCTOM irl)i;110pE/~.saHT0Bam-re Kri:accI-ItJ:ecmrx ,, . 
CHCTEHi C 'H8tJ:GTIIOf crm6rfoi(.. . . . . ' . . , . 

• > {; ••• 

T-: 
:; 
l 
I 

i. I 
I•, 
1 · 

j 
i 
L 
1 · 
l 

) . :-

. , I 
':. ! 

/ 

Aripo6aurm · pa:6oTH 11.' rrydmncaulrn:: OcuoBHHe ivtaTepuanu ;zyrccepTaIJ;I-Il1 
)J:ORJ!a,IJ;UBaJII-ICL (HJ!II 611JIU ,rrpe,n:CTaBJie~11); Ha ceCCIDIX 0T.JJ:BJI0ffi!JI .rr.n:epHO~ 
qJirnlIBI-I AH CCCP; .4 MeJK,U,YHap~,IJ;HOM ceMI-IHape no HeJIOKaJil>HOir IrnaHTOBOM · 
TeopI:II-I rr6~ (AJrylllTa; I976), Me;K,IzyHapo.n;Hh!X KOHdJeP~HLJ;IIBX no gius~e 

'·BHCORl1X sHepruii: (T6IIJII-Icri, I976,: II Epan~oH, 1983), Meili,]J;yHapo.n;mrx , 
. c'e~mH~pa:ic ITO rrpo6JieMaTVI ~I13III<H Bb!C6KI1X sneprHii: II .. :irnaHTOBOll . TeopIDI . 

IIOJIJI,: (IlpOTBI1H</, 1984-87,. 1989) , 3 .NJeJK,IJyHapO.JJ:HOt~ _ CeNiirnape _ ITO Te ope.: . 
TMRo-rpyrrrr~BbIM M0TO.JJ:ffi,~ 13 (JJI-I3I-IR0 (!OpMaJia, 1985),. B;ecorosir6M' ceMriHa...:, 
,pe no TeopI-I,r irpe.n;cTamremrfi n rpyrrIIOBbIM r/leTO.JJ:aM B ~usmce .(TaMcloB, •. 
··I989),' Is ·MewHapO.JJ:HOM ROJIJIORBI1yMe'·rro '.TeopeTI-IR;"".'.rpyrrrroBID/l M0TO.JJ:8M 

\ • , , •, ', , ~- ~ . I , , '\ . • . • · , ,' ' , • , , , 1 \ 

B cpumme (MocKBa, I990) I-I orry6mm0Ba1m B I8 pa6oTax. ---• ·. ··• · · 
' t • . ' ' " ' : ' ' .. ' • ' • ' . J ,' \._ ! ' . ' , ~· . . ' ' ' . . -·. . ~ : ./ ' / 

. · CTpyKTypa I-I oCS'beM mwce:pTamm. .Il.I-IccepTaUIDI co.n;~pJKI-IT 212 Manrn:..:. 
HOIII-ICHh!X. CTpainru; I1 COCTOIIT ll:3 Biie.n;eHIDI; IIJITI-I rnaB OCHOBHoro .TeKC

. Ta, sai{JTIO~emm; Tpex rrpHJIOJKeHilli 1/ crr~cKa U:,ITUppBaIDIOM JHIT~paTYPH. 
•.·,.· . '• . ; .··'' . ' ,,, us I78 nasBaHI-Iir. · ·, 1 J / .c - · -·· -·· ·' 

,r 
Bo BBe.n;eriI:II-I .n;aHa MOTUBI-IpoBim rrpoBe,n:eHHilX ii .n;nccepTaIJ;I-II-I ucCJie- v 

,i t , ' , , - . , ' ' •• • , ; • ' • j •, t . ·,~ - j ' ' ', • : •• / 

.JJ:OBaH,fii:,.,o6ocnoBaHa rue ar,TyaJILIIOCT_I, )! u;eHHOCTL II ornrcaHO; co.n;ep;Ka-:- .· 
HlI0 BC0X r.iraB ;zyICCepTaIJ;I-IU; . . , '·' . , , . . , . 

I '•.• ., ' \ '.~ ,... • ,1 \ • ', ·;- r •:• ' ·•,; '. - . ,•. 0 ·.,_. 

IIepBaJI rnana IIOCBJIII\eHa pacet,10TpeHI-IIO RaJII16pOBOtll1011 CIIOHTaHHO 
• 1 Hapylll0HHOM rpyIIIIbl pabIIlIIpeHHOll cyrrepcm,1M~TP.IIWI1_ I-Icc.rr'e.ri~BaHIB9 s\IXJ]eR;;_ 

ll ·. Ta XI-Irrca ;n;ruI. I'OJI.JJ:CTOYHOBCKIIX qiepMIIO!!OB. co CIIlIHOM 112: • •. . . . ··. 
:r,_, .· ' , ,' B; § /.I, Harro. MI-IHalQTCH ?Be~~HI-I.f.l_.'_10_· HeJin~e}iHO~: peamisaIJ;I-In. ~IIOHT1;lHH.O, 
J; • uapyllleHHofi rpyrrrr11., · . • - . - • · ··· · , , , . -. . · 

'ff . , , @.~a:€)·= K(o}tt{ct .· ·.. . .. , ··. .. , 
: I ' . rrpIIMeH.fieMOH .lVIff OIII-ICaHI-I.F.I I'OJI.JJ:CTOYHOBCRI1X IIOJien ,,:A:_ (x) ' COIIOCTaB.,-' 

', JI1Ie1mx··_ rrapa.MeTpa.M n i JI0BOI'O CMElJKHOro 'RJiacca K rpynrru (;. .. rio · '. 
·~o.n;rpyrrrre.IIHBapiraHTHOCTII BaKYYMa~H:ffpeoclpa30BariueroJI,n;CTOYHOBCRIDC 
rrci.t.reti rpyrrrro:itO G- .. , 0-IIIIChIBalOIIleM I:!HBapI-IaHTHOCTI, ~CXO.JJ:HOI'O • JiarpaID.IB;_ · 

. aHa, rrpIIBO.ll;lilllero . I{_ BilpOJK,IJ;0HHIO BaRYYMa, • orrpe.n:emieTCH J.[0BhlMII c,ti.Biira~ . 
'MI-I G(a :)j_~J? G-( i)G{a',(}. :B. C,JIY'lae rpyrrrr, .BRJIIQ'!aIO~IIX rro~rpynrrofi .• 
rpyrrrry, IIyaHRape ~ rpyrrrra Jiopenu:a oTHocuTc.rr· K. H, , a rrpocTpaHCTBeH.:.. 
Hh!e Tpa~CJmtillI-I BRJIIO~IaIOTCJI B K ~ MHBapnaH~Hoe .n;eficTBI-Ie cTpoirTc.rr 

'' . ._ ·- .. ' - , ·,, '. ,, - . . . ' . . '~ '.. ~ . ',, 
Ha_ OCHOBe _ HHBapI:IaHTHh!X qJOpM I{apTaHa I BXO,wlllll1X K09qximtiI-IeHTarl!i1: .. , B . 
pas.JioJKen1rn: rro renepaTo'paM rpyrrrru; '/.-, Et(· y' -~- I-I I-IHBapn~HTHa · 

. , ,' ' . . It, __ - ) •'t~• \•. ,·<, ,_.. 

r: 

·\ 



;1 ; r! 

. G,:Y~,l} ol(; (a; e)~: lO '(cf, 8,clc,l x, :, ·-t. e (a ,6. cla., ✓t)t. u) .. 
' . . . . . " . . . . . . . . \ 

(i?opMH c,./foic.)-= l() '(c;, o,/la) CJfJE8.T _y.oBapIIaIITHLlMI~ ·rrp0~3BO,D;Imr,m" . 
I'OJmCTOYHOB~IrnX'rroJieH, a e~(c.~la)=G"{a,o,cla,·o)' 1BXO,!J;f!T'B ROBa:.. 

, pliaHTH1!8, rrpiYH'f,BO'/W.He, I) l.f = c/ Cf ~fr·~ If' . HSI'OJI.nCTOYHOBCR:lpC IIOJIGH . 
.· . 'f' '. (T«. - reH8µ1TOPll /-/ B rrpe,n;cTaB.ireinrn: IIOJie:lt_: Cf ) ~ .neticTBHe . 

cTpoHTCH 'trn rrpeo6pasyroI!lHXCH rpyrrrroii G-. no Ji:0:Hei-IHHM rrpei(cTa.JirreHIDIM . 
l-f . Be.mrnm_ ·w ··/: f · .H ]) 'f B,B~e HHBapiraHTHHX OTHOCHT8Jll,HO H , ' 

O'JWOpo'/W.IDC crrerremr 9,n;HHH~a qiyHRl\Hll .OT BHSIIIHIDC rrpoH~Be,n;eHHlitI0TB0J:>-:
TOH CT8II8IDI ITO ,n;H~epeH~aJia.M: i: . : ' . , . , , · · .. >'> ... ; 

. B § 2, ~PMH KapTaHa 66o6llj9HI,I Ha Ra.irn:6pOBOtIHL!8 crrOnraHHO Hapy- ·: 
ruemrne rpyrrrril. IIpH STOM. BMeCTO ·.(I) . 6epeTCR Ra.mr6poB01IBID1 . HHBapHaJIT • 
· · ·G- J. .·- ;. : . ;. r:~ 1.'A !'1 ";· · . :.:.. . · · , : i5 ,,( v. ··. · ,. ·,. 

i . ·.·· :cit:- -t T.~., cet;r.:r-=:~~1
_;( '-f ,e1 :, "'· 1 _ 

. . co,n;ep~ ,H90'/W.Op0,n;HO rrpeo6pasyIO!qi18CJI ·•·., ·: 

A ... hdJ·.:-=. Q. i/i)J.· 'Q ~1.:-i-::+:.1.·r;_··· cl r;. -1. 
, Li . L . U1 , L , . . .. L ,L 

IIPH. RaJIH6po~~~ rrpeodpasoBa~: GI~ Ge G- Ra.1IB6poiio<imie. cTibp;,ru .• I • 

.-;· .. _ '>, ;:·:-·_·,_..,\";•_ >-;".>,.··:·:- :,•_':'., ._, .··. :\ ·', ,· . -,·.A.,: ·. 

. ,Jilo(J ·~'.>ti'(c1J.X,- '?, r-r~(~),Y~- . (3) 

'~op~~t.u': H 0~ B:.,(2): i!Me~ TOT 'Ke ~TO. H
0

•Bi.§. I °CMHCJI, oo~epJKar 
; BR.JI~ RaJrn:6po~c- qioprJJ •. · . .UeifoTBUS • ro~CTOYHOBCRIDC, .. RaJIH6pOBOtfllliX • 
. H .nerc)JihCTOYHOBCRIDC ·IIOJieii :·cTpOHTCR .. H3 .. rrpeo6paayroumxcR · rrpn RaJII1:6po-
. B01IHL!X rrpe96pasO.BpHIDIX rpyrrrru G-'i ITO JIBHSHHOMY upe,n;CT8.BJI8HHIO . fl . 

•!, • • ···t '· •! ), ,. - ' '· ' , '.:,,· -, - 11' ·': ', , . • ', ', ,,, ,: ', 

_BeJIK'IBH ~- ,. , . '.'f , :D .tf, rr BXO,n;Hll1IDC B RHH~THtISCKHe ·' 'VISHH Ra.Jrn6po-<• .· 
BO'IHHX rroJieii 2--:qiop~'l . . , . , 1 • ;· • • · • 

, . , ... -,,-1,:,:1·_'·.•_.-:,'.•.~1·.>·1-, .-::, '; __ I.·.'..:•.-'-·,:,-.:, .. "<__.•·_:··;,;·~·,. :.·_i . , ~.:, 

. l)(;t/c;]·,a}X.:;~· r/lo,(s-/ .~_,[(j{d} ()J(S).J 
•' ,'.•,,., \.;<, ',-·,_i ' ,_•,·-' ~ .. :•' '~••> ·' ;\:_, •._-' :_,;:~ ,"_' 'l••,J • •:,,::,,.-/ ,_J_; ,.\ 

. :R'J(J, r),:'Y~ :,~'cl1.0Jr). ';· 1[0/d}, .. f (c[JJ' ,,. 
. ITO OIIHCa~oMYB § I'peri;e~Ty. ' ', -: • ' . 

' . ' \',' :· ., ·•.' \ .. ·: .. ·' ,, ·. '. ' ' . ,• - . . . ' 

. •· .... B § 3 BHIII90IIHCalilllie M9TO,D;H IIpHMSHHIOTCR .JJ,)IJI paCCMOTpeHM RaJ.IH-
6_pOBO~Ho'ii CllOHTaHHO Hapyrueimofi rpyrrIILI pacnrn_pemmit .cyrrepcHMMElTPim, 

. . Y . ROTOJ)OM _rrpOH3Be,n;emre_'rpynrr. Jiopenua ~ ·BnyTpeime·it CHMMElTPHH rrpmm:-,', 
TO B RatJ:eCTB8 rio~rpyrrrrH HHBapHaHTiIOCTU 'Ba.KYYMa

0

• , B COOTB9TCTBHH C ' 
(3 ), .~BO,wITCR ,Ra1IB6poB01IHiiie, qiopMH . .JJ,)IJI,°rpaBHTaIUioHH~ro : rroJIJI ·.co· cm1- .. · ·. 
HOM ,2 ,' 

1 

·_Vi/t(cl).', ·,f~JIT,T~e1:a no' Bm:TpeHHeii rpy_rr~e,.el'()' cyreprr~pTHe\ 

: 

poB co. CIIHHOM 3/2 J>D.·'-(1,), ¢ c;;J_·(o,/ / ,, IIOJISH Hnra-MHJJJica vi:? (cl/ H. 
. · CIIHI;IOBoi1,cB~3HOCTl: ·. 52.i- "{cl} , . oTBS'IaIO!qi{e reHep~TopaM .RMIIYJI~Ca f}. ·~· 

~rrepc.rr.BHro~. 4"' , /J.c...i... , BHYTP9HH9H ~lHMMeTp~ ~ ft H MOMSHTa' 
·. , !. : J. .I-' v ~- COOTBrTCTBSHHO. Haxo,n;JITCR COOTBSTCJBY~.e ~;HM :reH812§.~0~, 

o6o6rqeHHLie qJOpMuKapTaHa;(2) · w,f<(lh -~o. {el), 0,) ,l[d) ,. V (el} 
H . ~.,,..,v(o/J La TaEJKe 2~pMLI (4a) T>t,<,•:{c) 1 )).wa:'lf/,H (46) ,F1-tq,s-J, 

' Rf-: "(J, S), .Hs RoTopmc cTpo1frcR ,n;eficTBHe, 1 cocTo.ffIT(ee. :0:s cJie,n;yromnx 
mrnap:0:aHTHHX cJiaraeMbDC · · · · · ' · 

, . /i. w•~;.·4). ~;\ ~J iii iu;.o( , (5a)'. 
'··cl. , · ·A <r" · o . ) · 

'- ,'·' _, : .. '~·,. :... .. ,,',. ,';..' ; :_' .. • . . .,-. ,',/.: ._· : ., 

., ])I\. L{,t~ A ,C{.7 · · A u.) Cl/i ,4, /, :· C ;, , . (56) 
... ·. . '/!,. .·. . ' . ,. . 

f· i • • • 0(,./ :·; ·.. ' . ' ' 

(co o{~, cu . ~·cui 0/\'uJ " + t, :·c. C , '(5B) · 
· 4 ·' ,. ol/!, · , .. ·. · o .. ·. J 
• . . . .. ti I ( : " I .' : ' ?f' i. . . < . . '1 • • 

,·LR,. l\'(,J.·/\(jJ · + /2.C:.•·· ,(5:r) 
. ' .. ,t;_·· f-, ~· .. · . . ·. . . ) . . .. 
·[·· ·.· [-I ... : ';;_· ' < . ·'. ··t' '. '~ c( . . .• f-.] .. "' ' . . F I\ cJ A l<J l"J Fer!) l(): /1 c<J. j x : (5,n;) 

. ,, , . <. \ _.L_. , , er , .' } . '. \ti-' . , -~:. "> ! )( L ( W .~ lAJ ,, d, l{) (>c W .• l(],. .. · .. · 
.. -::· .•·.•iY/1'······/.'A .... e_~:, :·~::·.,:>; ·, .1· ··u·' .· 

BXO,n;Hll1IDCC rrpoH3BOJII,HL!MlI IIOCTOJIHHL!MII·H OIIHC11BaIOU1IDCB8aHMo,n;eHCTBH81. 
'I'OJI,Il;CTOYHO:acmmc. IIOJ.Ieii 'l// {x) 00 CIIlIHOM I/2 9 BhllI!eyRa3aHiib1Mlf,mi.JIH~ 
: 6pOBOtIHL!MII, IIO.lIRMH. B ( 5) B9JIHtll!HH 3aIIHCaHLI B CIIIIHOpHOM ~ rrpe,n;CTaBJI8- ,. a • 

• ' • ! -, ' ,, • ' ,. ', ", • . ', ~ • • ' ' ' • - . ' 

\HHH ' ~•-,•.~• ',:·,-:','"·I('~•; ·, • ' • • .•',,, -•·~~ •, '.f ' -., ' • I 

, , B. § 4 paccMOTpeH sqiqieRT Xrirrca .JJ,)IJI rOJI,D;CTOYHOBCKIDC IIOJieii .qo 
' · ' ' ' , ' . • ' ', - .. J, ' • : _' l ,!~ i . . .• '· . \ ' ,._.-, , • ,· ' ; . . , ,1 • • 

CIIHHOM. I/2. IloRaaana a,n;eKBaTHOCTI,• ero. OIIHCamm RSL!ROM o6o6memmx-. 
qiopM Ka:pTaHa, :IIOCI\OJII,RJ B -~a;m:6poBie, B KOTopoii ycTpaHHIOTCR HS;·.: · 
cyniecTBSHHHe roJI.I(CTOYHOBCRHe · rroJIJI .. <.{/· , • Rm6p~>BOlfl:ILie . qiopMLI paBHLI. 
qiopMa.M Ka'.pTa.Ha, 38.BHORIT(RM 'o'T ,- {f ·/. B ~aHHOM c.rryi:rae · rrepexoioM R. Ra
JIH6pOBO"IHHM illQPMaM . r . -- . , ./ · . ··. ·, >. 

•• •. • C. • ••• • • ' • •• • . I •. ·. "' .. . ·.·. ·. . ; . 

·.'.cP:~cJ}.~ /-i0A~fl/_,, ._·.· .. 1: .. ~t(d!} -~~/-·\u;~(tl), 
·:·W 1~rJ; ~f·1;w~'rJ1''.. - '_ .-. ,,· •, ;'. 

BCR ··a~HCHMOCTI,'. OT :·!.f·{x) ·. ycTpa.H!I9TCR, "ITO· COOTBSTCTByeT· cyrrep-, 
sqiqieRTY, B pesyJII,TaTe, KO;OJ!OIX>, ~eticTBI;8~ (5) 9q~ikrimno\ ;co~ 

. ' f. I , . ' • • , , • - : ,~ .· ;, . - "'-• ; . 

·' 



~ 
! , .' ,·' 

,n;eplK1IT B3aIDIIO,ll;8llCTBYIOmH8 ,n;pyr C .IUJYI'OM l'pa.BUTaWIOIIHOe nciJie C ROC
MOJIOratreCRIDII ~e,HOtl"l, 'ilaccrrmn:m' IIOJm co C!IllHOM. 3/2 H .TIOJIH HHm-i.1uJI
Jica co chnHoM·, l. B oTJiwrne OT sixJJeR;a Xnrrca .TI,JI.ff cnoHT~HHO Hapylllen-:-. , 

· HHX BHJTpemmx rpynn MaccoBhlll "I.lieH Ra.mr6poBo't!HH:ic noJieii c:rrirna 3/2 •. 
1 

· 

B03IDIB He sa ctreT HHBap:imHTa (5a), co,n;epJKal1l8I'O RHH8TlflI8CRHM 1fJI8H , 
,IDII.COOTB8TCTBYIOJllIDC I'OJI.IJ:CTOYHOBCKll TIOJiefi; ibTopIDI nepellleJi B;ROCMO- . 

• . . . • .. . . '· . .· ' .• ' •... J . . .•'' .•• 

. JioratreCRHH "I.lieH, a sa ctJ:eT HHBa:pua.HTa (5B), . .ff.BJUIIOJneroc.fFB OTCYTCT-
• 

1 

, , \ ·, 1 k , ~. ; ' ·i,: . · . ::• , ! , . ·; '._/ / ' .. t_, 
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6) rp:,rrrrra npeo6pa30Bamrti perrepa W11 (cf}=~U;yi) L~ 11(2.) :,- H, ,n;aHhI , . , 
npeo6pasoBam'IJI. OTHOCl1T8JII,HO 9THX: rpyrrIT ,cyrreprroJieM JII1H8HHOI'O. rrpH6-: 
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. pecTaHO~OtIHpte ,COOTHO[[l~Hl'IJI. KO'.l'OP?fr ,n;JlH • re1iepa,,T
0

0:P?B' cyrrepC,n;BHr<lB . scl.J. 
· ( cl -: 6;rcmrnopHhlll, .. I - BHYTP,8HHID1 HH,n;eKCLI) M8l!i,Izy ,co6oii H c reHepa;..; 

' TOpaMH MOM0HTa. '1;,-11 n· BriyTpemrnti .··.,U Sp ,(NJ -: CIDIIM8TP1IM ; II·K. 
I1M8IOT BH;n: ,· '·· \ . . , 

' ' - . ' •', .. .·· --~·-··-A..· ,.,'''_'. ' ' ·1 {. ·s ..L . (' I.,} \ :r, (·' . • ) ". ~ . · ' .) · : = o, · 't· P + 2 -+ L?k c '"- (Ga) 
' "'' . . ; J,. . . ' , K . . K , . .· .. ' i. .· . ~ , ;z, .,(. ) 

;_/!' 

\ 

.\ 

... ,,, 



[ AA 0 x
1

.· ··,. (. ··· , cvi1 .· , fT !V. ~L

1
·. ; 

1
:s,;z · ;}L . 

. ,rj,Vl~ '-=t ~vr-'_,l;_ -~ .1~c1.· -=-'~.t'~,:J2,;' (66~B)'·· 

( Sl.:~L ~. aHTilCilMM~TPHl!HM, MeTpmm u<;.,,(!(J-; ·~pyurr;1, br>:.t [~' ~]):. 
·B § I rrocTpoemi orrepaiopu Ka3mAHpa: paccMaTprrnaeMoii cyrreprpynim, 

co.n;ep)KB.11!lie rroMID110. KBa.n;paTa mArtym,ca p2. rn.i;enTpam,miJ/3apH.n;oB , 
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