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§ I. Bse.JieBBe . 

llpodJleMB !IH1DICJieHBII WC>JIIIle.KTopoB peatti:tHA BY:KJIOH -

HHX nepe~aq C~OPMYRHpOBaHa ~OBORLHO ~aBRO. C caworo 

Ba'IIU.a t:SWio o'le:BH.D;Ho, 'ITO acBMIIToTJNecxoe noBe.zteBHe WOIU
q,BKTopoB onpe.zte.miear JtaK yrJioBHe pacnpe.zteJiemm, 'l'att H 

at:SCOJIIITmle ce1:1emm pe~. 3Tl!IM ifmt'roM o6'1.1icMe'l'CII 

JIOIDUieime SJIIIIIpi['I8CltOI npo~e.ItYJH IIO,Iti'OliKJ! rJIYt:Smibi SMH. 

OBa rapmrrllpye'l' xopomee acDillTo~ecROe noBe.zte~e WOIM
FrOpa, .BO ,YB(),ltlft OT ot:S:rmua: Dpe,ItC'l'aBJieBHI 0 cne:tt'l'poCRO

D'I9ClUIX lfmt'rOpax, RO'l'Opi8 OCBOBBBH . H8 HCIIOJi1>30BIUUDI MO,Ite

JIJII ot:SoJIO'Ie:tt. Tell He MeBee, npo~e,ttypl W D P .fiBJllleTCII e,JtJIH

CTBeBBIDI JipH6J!DelD(eJI, npHMellll8MHM 8ltCII8pHMeHT8TOpaMH ,ItO 

ImCTOF.JII8I'O BpeMeHH. lloSTOMY. lEeJJ.aT8JIDBO IIOBIIT:& CNHCJl STOI'O 

npHt:Smemm. nos,ItRee t:SWIJII n()JIY'IeBB t:SOJiee To'IBHe ypaBBemm 

. ~ woJIIIIm:TopoB /I/ . . llo CBX nop C,IteJiaBa TOJIDRO O,ItHa 
noDH1'lt8 pememm YPaBBeBHII 'l'aROro THna t:SOJiee lUIJil ueHee · 

'l'O'IJBiol cnocot:So.I~4H'IHCRHT9RDHH9 Tp,Y,ItBOCTH JipH pemeBHH 

'1'0~ ypumead H OTC,YTCTBil8 U CBII3H C CYJli8CTBYJliiiBMH 

CII8MP0CltOD'I8CKBMH MeTO,It8JIIil H MO.It~ BHSB8JIJII IIOHBJieHHe . 

pa3JIII'IBHX npBt:SJJDE!JIBll:i MeTo.ztoB pememm ypumem· .zt,m~. WO.I»
FrOIJ0~3-5/ • · 0,ItB8Ito HH O,ItHB 1!3 S'l'IIX npJ116JIDeBBHX lleTO,ItOB . 

. Be t:SWI cW0111G'JIJil.P0BaB ,ItOC'l'8TO'IBO llOCJI8,ItOB8'1'eJI:&HHM. ot:SpaSOM. 

B ,ItaBi:lol pat:SOTe loti nonHTaeMCII ,It8T:& OTB8TU H8 BeltOTOJHe 

HS. S!U npo6JI8M. 

B § 2. r.1i ,ItiW'II4 Kpa~ BHBO.It. TO'IBOro. ( B paMEaX npoc

TOI _cneltTJlOcEO~e~:ttol MO.zteJIH) y~emm 11t11Sl ciJoivlmtropoB 

11 ot:Scy,ItHM njlQt:SJieMI>I m: acmmToTR~cROro noBe.zteHBII. 
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B §3 pa3BHTa TeOpHH B03K~8HHI, XOTOpaa ~aeT B03KOZHOC7». 
r- . • ~ 

llOJIY'U!IT:& IIJ1H6.ml:4eHHoe_ ypa:aHeHHe ~ qopwiaRTOpoB. 06cy~~ 

,IteHI:l orparottieHl!l'i HB.. STO ypa:aHeBJie, a Troate llYTX 'JHCJISH

Horo ero pememm. Ilpe,ItJiouHo pasJio:a:eHXe no cpy~M 

illTyp.~a, KOTop:;e nosBOJllieT :mmcHXT:& cMHc.ri npone.ItYIH WDP~ -' 
B ·§ 4 npe.ztcTaBJietm pesyJI:&TaTH- 'mCJiemmx ~c1ieToB, nOJIYqeH::. 

Hble rryTeM IlpHM8HElHHll <f>YHKUHR lliTypua, KOTOpble cpaBHHBaDTCS 

C TOqHHYH H rrpH0JIHX8HHbiYH <flop~axTOpavH, BUqHc~eHHb!KH=B 

rrpoqe.Itype VJ lJ P • 
§ 2. "To1iHI:le"ypaBHemm Ha clppt@lRTOJ!l ·· 

Ilpa · HsBJie1ieinm cneRTpocROmecttoi mnpopuatiali: lis peaR

nim cpbiBa fl (~/08BOsmmaeT nonpoc o :ewmCJiemm. tioPMirut-
. . . ' . 

Topa: 

~.8 C~) =· I ~~.Yl; df. (I) 

3;u:ecL m onycxaeM ItOe~eHm Klleclma-ThiUJ:OHS. C MeTo;u:H<!ec

KOit TOtnm 3peHHll BBJEHO ·paCC:MaTpHBaTI:. CJIY'i21~ KOr;u:a S.ztpo

-MmlleHL · COCTORT lit3 mtepriioro OCTOBa IJJIDC o.IJ:liH BYRJIOH 1 .. 

,ItBmtyll{Hiica: B 060JI01i91iHOM llOTeHnHaJie 1 OOCKOJI:&ttY T8Kall Mo-
. ·' 

.zteJI:& RMeeT npocTYD CTPYRTYPY lit B TO se :SpeJoH co;u:epuT Mlio-

ro npo6JieM, xapaxTepawx H ~ ~ee peaJIRc~eCRol CHTya

nlllllt. Tor;u:a r~Tomwt :wm XoBe1!Roro: J1.D:Pi 13 6y.iteT lDoleT:& 

Blll.D:: (2), 

H13 =HAC()+ 1: + \1:: (Z:,) + V-w:.<~J)= Htl {f,'i) -ttfi,f} 
r.zte v~&- OCTaT01itme' BSB.HM:>.ztei~TBH!t Mez.ltY nepe;u:ammM BYRJIQ.. 

HOM. x HyRJIOHOM Jl,1ij)8. MmiieHH, H, - o6oJioqe~ raMIIJll>TOJDIBB 
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,It1Ui H9B3allliO,It9itCTBymiitMX '~aCTED;. H3 ypaBHemrli (I) t (2) MOlt

HO OOJIY'Jl!T:& /I/ CJI9.ztYDIIIYD.CHCT9Ml{,'ypai!Hemtlt ,It1Ui qo~R-

TOpoB: 

I £~A;i"+ v., J ~,ts~ f.!f~.~rn~c~rrtr~fJ=~li~~: 
. . . . (3) . 

r:u:e E~llt"' £n~ £11.·-::- aHepi'.Im c~s~·CHcTeM!I E · oTHocH

TeJI:&HO ee pasBaJia B cocT~HXe ~ .. cHcTeMEl A. lit nepe;u:aH- . 

HOI'O HyMOHS.RcnOJI»Sya COOTHOmeHXe (I) lit ~SJiaral! · ~ 
no ltaHSJIOBUM i{lymtnm~M 

~ = L· f-A•)!~·· 
"' l I ' 

(4) 
£ 

MEl MOlE9M •• CB9CTlit ypaBHeBWI (3)· It lit3B9CTHOI qp:p.1e ypa:aHemlit 
- . 

Ha CBfiSaHJme R8.IiaJJH~ E;u:imcTBeHHoe jas.liK'Illle Melf.ltY (3) lit 

ypaBHeHWnrm Ha· Cllli3aHHH9 RaHaJIU 1 XOpOmD_'H3B8CTHHYH"B 

Teopmi paccesunm, cocTolitT B TOM, 1iTo::s;u:ec:& Bee RaHSJIU 

s~p!im x, CJie.zt~BaTeJI:&HO, aHepi'lllll E ~ HBJDieTca: coclcTBeHHUM 

:ma1ieHHeM rru.m.m;TO'Hlll8.H8 · H ~ 
MY sHa.er.t, 1iTO acir.mT~Tlll1iecRoe noBe.iiem~e i{lopmpimropa 

oqeiu. ~6 npa BHtmCJieltliH ceqemnt pe~ ciJ:i:sa.' 06wmo 
npe;u:noJiaraJiT ·, 1iTO · sTo • noBe;u:eHllle onpe;u:eN.leTca: • aHeprneit •· · · 

cllli~lli · ·. £ i:J A,· , . m:o;u:mqeit B JieBYD 1iBCT:& ypaBHemm (:3) • ·· Oc- · ·· 

HOBaHHeM Wl!l TaRoro npe;u:noJioJEemm HBJDieica: CJie,ItyDitee:: ita 

6eCROH91iHOCTlll nepe~aHHH! HyttXOH lit CHCTeMa )\. ' 

He CBfiSatm, npaBSI! 'iaCTL y¢mte:im.ll {$) 1 a Tal«9 
'~· !~ ,., ·. ~ 

..... · 
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noTelJit}UU! cpe,ItHero nOJDI ~ liiC118SBil'1', lil w no.ny'IJaell 

npocro SatCOH coxpmemm: SHepr&, l'tOTOJSf OIIpe.lt61JIIe'1' 

8RCDOHe~~oe 8CliDI!l'lO'l'li111ecROe no~e.u;eHlle III A • B .u;el~~ 
. ' . 

TeJWloC'l'lil &Tlil apr,YMeH'l'H MOryT CSHTI> onm6o'Cilmlllil. PacClofO'l'pmt 

~ npD6pa Clil'l'Yattllll cmaol XJIIic:repu3aUHH, KOr;o;a 8H8piD 

CMSlil A1UI .u;ByxHy'I(JrOHHOl'O l'CJ18CT8pa JIEIHL1116, 116M .zt,7ll! JJYltliOH8. 

T8Rall . Clil'l'Y~ m.tee'l' 11ecTO :a .1el'l'tia: ~. Ecmt acmur.ro

'll'llta RJiaCTepmct BOJmOIWx CIJymt$11· T&De onpe.u;ameTCII RJiac

Tepaol 3Hepruen CBR3H, TO 8CBMUTO'l'li1118CROe no:ae.u;eBHe Byx

JIOHHHX :BOJlHO:BSX tP~ !ll>llteT CIIJll>HO OTD'II8'1'l>Cit OT no:ae

.u;emm, oiipe,JteJiaDDteroca ayRJioHHol &HeprBel Olli!Slil • .H;pyrmm 
. . 

CJIO:BaMI!, uyMomme lil RJI8CTepwe RaHaJJH oelpasYJIT acmo:rro-. 

. '1'li1118Cl'Clil :BHpryaJlJ>BHe COC'l'ommll, ,ItJJK ROTOJm 881'tOHB coxpa

Hemm 8Hepl'liiH JmpymaJl'l'Cit. CJie.u;o:aa'l'eJil>HO, BEiOCIXO.u;DH cne

ttlffilll>HUe. lilcCJie.u;o:aamm 8Cl!IJIII'1'0'1ecROro no:ae.u;emm ~ •11 • . . . . .- ' - . 
OHll npuBe,Jtims B rrpHJloJ:eHHH x ,Jtaaaolt pallo:re, r.u;e ypaBHe-

HHe (3) paccva:rpuBae:rca EaR cne~BHI cnyqal aeo.u;ao~

BHX ypa:aae:md. 3m liCCJie.u;o:aamm . noR&8BB81l'J.', "1'1'0 acmmr0'1'lii

R8 I A; !:1 onpe.u;me'l'CII £ ·~ A; ' ecmt. COOTBe'l'CT:BYDJ(ee ooc
Tomute A:, JmlD!e'l'Cfl clli!SaHHHII (aaue'l'DI, 11'1'0 B oCID!eM CJJY118e 

Heoelxo.u;liDI:) yqeCTI> BM8,1t aecBIIaaBBHX COCTOIIHd A~· :a CYJI

IIY (4)~. 

C Balllel 'l'01Jl'tll spemm, aecBIIsamuie R8B8JIH A-., ROTOIJie 
. . . . I 

MOryT H86Jol.u;aTl>Cit B peaJalBXX nQ,ltXB8'1'8 H8 B8CBIS8HBI:le 

coCTOitBIIS:i lt8ll'1' BM8,1t TOJIJ>RO :a BHmeynovaHy:roe 8CBMUTO'l'lAec

xoe noBe,JteHHe JCJiacTepo:a. Ho Tor;o;a. w ae 110a11 OnHCUBaTi. 
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COC'l'OII:HJle f}.: It81t · .u;Byx'llac~ KOaqBry~ B Cpe.u;Bell_ 

n0.1e OCTOB8 ~· .U:O.PBH · nci.u.3~:B8'1'l>Cit; 6o.D:ee CJI~ol m,1i;e.wJ. 

:no· oCIC'l'OIITmcfto' · BeJt~ )l. ueoes~~C'fl! nepeonpe:;, 

,JteJieHHa' . i{JeBOIEBOJlOI'JNec~ ~CTSTO'IIBHX BB~.u;eiCTBd 
(eM. sBIIEi'lllliom B ciJzeJtYDI(eu·na~). B'JtSHHOII86o'l'e 

• upeaeelperae• 8'1'JIM. ·~oM.·· Cehac ·· oelcj.u;ior 

cnocoelu pememm CliiC'l'elillil yp&Buem (3) c aemmrO'l'lAeCIDIIIK 

rpaBJmDDIIil yCJioBBHD, · onpe.u;e.meiiiDOI . Eir ,;_.~\ 0.u;BJDI :lis ·c .. 

·· :aosiiOZIIia ~el pememm·ypa:Baemill (3nm.m!eTCII pasJioze

HHe rfK>JIIlmt'ropoB nb DOJIBOIQ' . B86opy OJQIO'IIaCTnHHx · o6o.llo11e11-
. . •. ' i . • .. ' 

Bl:lX BOJlHOBHX iiJ~: 

. JJ .. J· C A.-1:3 iJJ: ,. (-) 
'fA,.;g ::=• • h~j TJt.el : I 

1.. 
(5) 

r.u;e CIIIIB0.1I J osH8118eT · c,JJmllO:amme ·· · no X.CJtPEl'fm;. coCTC»>-
~ . . . - .. 

BIUDI Jt liiB'1'8rpipOB8Blle no COC'l'OJIHBID( ·cMOIIIBOl'O Cfi&R'l'JlQ. 

nx- HOM E . cT&lll'tii:a8811~. c npoel.iie1101 mo~emm ~-coelc'l'BeB

. BHX IJ1&11eBd r~TOD8H8 '·f-18 c )'118'1'011 BeDpeJiiBHOr()"' 
·-~··· "'~- --":~:-:· . ... -~ ._-·:;:~- ;" ;::.:·.· __ ···. ' 

cn8K'l'p8 Jm.Jt8J[JI( odOJio'lleK. Jto · H8CTOfllll8ro MOMeBTa CJteJf8H8 . · 

'1'0.&~ O}.I;B8 DtJJJH'Ba/2/ BCiionBOB8'1'l> ~· CDtJCod, ·a~;" 
. ~ - . ' 

JIMCII BeCJ.MB 'l'PJ.tJ;Oi!MKol.: '!'ell Be EB&e, K8R Cly,Jteof nOKaSSBO .. . .. 

BDe, B'1'0T cnocoel noR& sm:aeTCII. e,JtiiBC'l':&eimHII liiCT011HJllt011 

BBJti!:mo~ ·' IDrq,o~ o. ~110~· ~ac~oTlil'lecm• ooBe,l{e
BD rflo~o:P&·. _l{pyra,;'. ilo~il>:mocT:r. pemem CBCTem· nu
aeBd 'B8 rfloJ:IIImt'l'OIJi - 118'1'o,i CBflBaJIB&% ltS.BUOB, 8B8JIOm-. 
Hid To..r, · JtO.roiBi 6HJI JipJIIIeBeB Alfl BaXOa,Jtemm oJtRQ'IJaCTJA~ 

~ . . - . ~ -- ~· ~ . . -~- .. ,. -. . ~. . ··. . ~ .. 
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ma · co<:Sc'l'B8BBYX s:Ba~e:sd • co<SeueBBBX tYJIElllll Jt~ 
qKlJIIIIPOBaHHOro 'JI.Jtpa 161 ( JUJI ; own. 11oxer, JIIPODiiJmaa: 

lft'epamBafi :Bepcim &!'Oro IE'.l'O)ta/7/)~. Saile'rJIK; 'll'fO 

B o6oHX ~o.itlco.tta% · H8XOJVI~ CO<:SM-:aeBBBe BBa'lleBD ~. ,vocSH· 
~I>· ~ECriepa.;maJri.lme BBa'lleBD aaepro cMBK £8 A. '·. 

aeo<Sxo-· :B&pspoBa~:L ·· D8];m181'111 oMa.fo'Dua··BBmDm.D:el~. ·.·. 
C'l'Bd ( wo • 'duo CJt8IBBO :8 pad ore 121) • ' 

. B ~ o<Sou ~~e'!'OJiOB -~-c BAilc.JnrfEiJit;au · 
npotiema 'Ha.moro c.ioZ&ee,"lleii :a odlmlol odo.mlle"'ilot 
.;t,)te.u. · c ~1roit c'.l'OpoBH, B8:aecarso; 'll'fo · B o<SlABo.l nPaoJJDe
mm CII8IIDIIB8HBii Cllll38JDJID: KO~ a)JteD ocJo.m'iieK ~-

'lleBH o6H8,JtbltBanqJre . peayn'l'a'l'H DJ11 DJ11eBD O'lpJX'l'Jlll 

· if.tua: . IIO&'.l'OJq :aae~ca up~IB.J:e~~e.u.mlll zc:uo.iu.ao~e ftU 

pesyAT&'l'OB ,wm pememm C:I:C'r&IGI JPBBBeBM (3). Taua 

:acisMODOo~lt dy;~teo: odc~eBa B c:re.QD~&K ·naparpa~li .. ·· . 

... :' :· ~ . ' ···, 

.. J 3. nw6J!Dibume xpmmeBB! m clpJM!Topo:a 

.. ·BBe.D;iill OU&JBTop 'P · npoeKDpo~ Ba UOJtllPQCTpallC'f-0 

BO (aes8D0.11BeBBH.X) c:ss:aamDI.% coc'.l'OIDDII \Y)o<SOJI011&1JBOro 

~TOBJWia Ha ·(2): -- · '' · ' : · · ' - '" " 
. - . , AI' . , ... , . ~ .... . -: , . , __ f? :=. ~J V:><vL ·.· · ·· 

,, ' y . :··· " . . . (6) ·~ ' 

. · -~06Iftmol o60JI011811BYIUWI!DIB8BJieM KOifllln'~· U0J111188M-- : 

.·_ C0CTOIJIID"'·"fjsD t B'JU!DIIIK8QII. }88BJIJDIII[ypm88BJI!:•,,r~ ~'"' 

~-- (H ~ '+: ·.·p v:.· p· ~ £11) ·t~.: o~··_;·. ·. ·c 7l ;,. 
,-. :· ~- ·,.• . ' ' ~ . ".;, ' , ·. , _ . .13, .:··:.'· ' ; ; :· , ''···:-

r,l{e PVu.;,f' ~, .K'tliBBi.le oc'l'a'.l'OliBH~ _ BS&DIO,Itel~~ B. ~ 
-~ OCSo.iolleK. IIi- maeK JBcm:ala'l'I> Ball odpes8.BBHI 6a&HO 
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BXJJD1IeDeM COC~ ~ (E) BS H8DpepuBHOI'O CII8KTJ8 

rSJGJJII,TOHBaHa. ·Ho : -

( 1-L- E)~(£) = tJ. 

T011HOe YJBBHeHBe .wm CBC'1'8E 'B MOlte~ 6HTI> HaliBCaHO 

:s ~e)U'IlllleM BH.Ite : 

c 1-t., + P v~ P- £)~ U% 

(8) 

' (9) 
r.D;e 

U.-z .v~ ~P V-u~ P.. (IO) 

PaCCM:>TJllDo! 2( EaK IIBJIIie BOSyYII{6HM. ~Or,Ita B' nepBOM 

IIOPI.IJ:Ke T80pml BOSJqll{eHd Z{ 6,Y.D;eT .. CMeii!HBaTL- COcTOilHBe 
. • '• • . >-I • 

1f11.o 'l'OJILRO C. CO~'l'~ t ( f )lrn B6IIpeiJlDHOI'O CIIeKTpa· '. 

Jl COO'l'BeTC~YDJIHe pemeHHa ·yPaBH. (9} 6,Y]I.yT: 

·lf t "' - I . )/, . y c . 

~ H•- £o' ~ . 1J • 7 (II) 

DimeJIIowmy'l'HI · MM'O.IJ: · .ttmroBaJmS~2/ o :mtJIJJqemte• · aenpe

IHBHoro•·cneitTpa yxasimae~, 11'1'0 Teopm:BOSMYJII~Hd MOZeT: 

·. 6Hn iqm.eHHMar''IIOCROJWty .8Joiil.1DIT,Y~ 1Ipl!M6CR COCT0tUma' 

D B6DpeJilBBOrO CII8RTp8 Be :ape~ 3 % OT aMiimrry)t 

c:ss:sammx co~OIUDdt. 

YpumeHBe (II) lllxeT dun SBimCaHO B 6oJiee BSBeC'rBOI 

!~Jopre, KaK 6HJIO Dpe,ItJIOxeHO 0cTepHOII g· IIpaxamoM /3/: 
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·(H.::_ [:;,) l}/}g 
1 

= :. ~--V ~ ?f)g"' 

sro· ypaBHeBJie C nOMOII!I>Il COO'l'BODI6HBII ·(I) CBO,'Itlil'l'Cii 

K oimdJna:6BHOMY Ypa:BHeJDI!l AWl cJx>PifWt'l'opoB: 

(12), . 

fEaA;-. T + V:] 1:.~T jJr~,~{fJ tfi;{J?/:ttr)= 
~-,- : .. ; . _ p: ('l) (3a) 

,, H . , 
r.tte 

£()A,.=[,~- EAi. 
. (!3) 

Hs &'l'KX ypaBHeHd Jm.ltBO, qoro .MR nOJIYtlelll'IR sxcne:p~DERTa..n.-. " . . ·-

Horo saa-qemm ssepl'.IDI c:ss:sz :s p:u&RaX nocJie,l!;OBateJILROlt 

Te~po BOSJo!YuteBJII MH ito.llliHH .. no;JtrOHilTL na}ll)le~ "V~· 
''1'~, 'll'l'C16s BHiiOJmltJioc:& :paBe~~'1'M · £o : 'b M • Taue JlCHo 

,ttpyroe odc'l!olrr_mcTBO, KOTOPo6 xa~e];lHO He 'l'OJILKO wm 
!IpliCSmemuiX ·yrrumemtA(3a), uo 11 JtJDI To'lllmX ypa:aseBKI (3): 

A &eHH~, B npzCS.mmemm .ItB1X118~61 MO,tte.JI][ Ba.D: OC'l'OBOM . 

(.It8:Ee liplr ytleTe ~ He~pmHOI'O cne~}ll) v~ · 
..Oie'l' CSsor:& onpe,tteJieB TOJiliKo AI« l.lMeH!'BI:iiX coC'l'OIJHd, ue . 
Samt'l'HX HYRJIOHSMJI~ . JIOS!OJ(Y Beod:tO.ItDO l1JlP,m'fL/2/ · SEWII'l'H~· •. 

COC'l'MBJIIl l;)o~o:Ba 'llpB . Onpe,tte.llemm . OC'l'STO~ B~el-' . 
C'l'llllit V ~ . Tor,tta np:ume 'UC'l'B YlJElBBeBU (3a) H (3) d:V.ltY'f 

lDieT:& lmJU 

.;_, 
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. _._ ..... 
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pA-~(7? = '·PA·rs,l~)~_E·\~>yllf~)· <n>·.--
., . . . . . . . ·: _ _..,.. . "., ·., . ' ' ' ..... •' -: ... 

3fa IlllCme.tt)'Ila llll.l(eJLeBIIII '88BIU'IlX cocrollmtit OC'l'OBa JIIOEeT .. ' 
"\r:' • ,_- f •' • •' •• '' • ;,:·," •. •,•< • '"- '•"-':. • ,. 

6Hn Basli8JI8 yqe'l'OII Dpmn:um& DaJD. ]~.- C81of.)• .It~, •sB,_eCT-

m;,· ~o ypaBHeBB~ llf.pe~lll a~ .co.ttePmr uiMauana IIay~; 
xo~pd BnoMeA~TBHH ~pHBROcluc'a ~~~R~.~:. . Ho -~ . · 

8'1'~-~- .tt~·-d~:& ·Y»~~liH; ~o l.o.Itm -im~~oro .san~~ 
' • J :· ' • < • • • • ·, • • ,_; •- - • ~.__;. L • -._ 

HeHHOro OC'l'OBa. JDieeT o'l'itomeHBe K ,tteiCTBZ'l'eJIDBOCTB. EcJDt 

CoC'fOIIBile ~ ~~~ CSOJI~~ ~~-~,ItJ,· ~ a~o ~H3H~aet. 
JWt ~HOi-PoBKJ, v~,;~ •.·~-~~~·B::CTW:aor~' Co~o-· .. 
•eBIII: (14) , ItOTOIBe TPY.ItHO IIPe.ttc!t83a•u, 'Xom JllOUO · 

• - - •• , • -. • :. ; • ; 4 

OD,1t9.'f:& 1 11'r0 Oml UOXOD Jill• 8tPPeK'l'll dJIOiatpO:mat B n~. 

CKO~CJDa: ~,IteJIIU.I!liPif9/, llo ~~ --~ IIlMRI~HII~ . ~ - ' -.- - - ;.,:: ~ ~ . . . " 

IIayu ml'Y'f _omsaT~ sBaUTeJWIJDGI, KSK Mil )'BlWIIf :B 
' ' ' . --~' . . . 

c.r~ napsrplillfle • 

OcaoBa~e npe1Dlf111ec'fso nmmemm <as} coC'l'olrl' :s .~ ... t~To 
. . 

8'f0 1D Be CHC'fellll Cl!IISammi: 1J8BHemtll', a -COBOR,yJ:!H~T:& .• 
Beo.'I(Bopo~ ypmBe~ .. c _xopomo_ onpe,tteJIEimmD n~~.: 

'UCTmlll[. O,JUWtO .B &'!'OM coc!O:e • CSOJWDol ltX He,ItOC'l'aToK, · -: . ' ' 

.so. tt BBII)IIH u~ lll:le» IIJlBI,Iemfr:& BHBO.ItH~,·uOJcy'le~e ~ \ i ·. 
npBJIO&eBIII 1 B B6T ,yBepe~C'l'll. B TOM,·}ITO.~~~ft:m-~AtJt 
Bee e._e onpe,ttEIJIJIHCII· aueprel CBflSH,EA.lf :JLcaMoM .It~,, .. :; ; 

• 7JII> 
odoi""811B81t &Be~ O,ItBOI<D , HOMIIOB6B'l'H 7 !$ ; ~:leT CSH'l'I> B . 

, . .t~ ·, ::: .. 
'J '·, -~ 

. .-:· ,;; . 
., 

. -- :.j' ~ .. -.. •:.• .. i ~ 

_ ....... _ 
_:' _: •.l 

~-:·:.:•--' 1 ~: -~ .• f:J ----~"\, . .'. rl- ,. ~-· .... \ 
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HeKOTOJHlC anyqaax MaJia,H 'l'or,tta acmmroTl!'lecxoe ncme,tteHHe 

~j?J6y,tte'l' OIIpe,Ite.Jli!Tl. acmmrro~ "t't2 ~ MOXHO noiiH

TaTDCH noKa3aT:L 1 11'1'0 &TOT CJIY"'UUt ·MaJiol!epo~~rreH.- 06osHa'IDDI 

qepes de BOJill()lloe tiRCJ!o 1 COOTBeTCTByDqee aHeprmt -CBIISH full 
ll JieBOI 1iaCTli - ypmHemm ( 3a) , a·· ) It , ) II, H t1~z ~ OT

HOCHTCH x HeBOSMYll!E!HmiM O.ItH01iaCTlNBHM · o60JI<T'ie'D!Wt! aHep.. 

:rmn& HYMOHa B- H,Itpe A- H HYitJioaoB ·t; 2 :B JI,I{Iie- B • Tol',lta · · 

~ ~CTaT01DlHX ~~al!MO,IteiCTmtlt C MBJlml PWlYCOM acm:am!'o:iHtze

CKOe flOBe'.l{BHHe fJ~ CSy,tteT l'IMeT:& mr.zt eXp[-(J,.qiAA'-t) '\J, 
All . _, -n21r • 

PilCCMOTJlBM cJm60CBIISaHHOe COCTOHHKe ~ l'I !Ipe,ItnOJIODM 

_4, -=) -= d • ~ 'axcnepm4eBT~ CH.Ty~ no .s, .62 ~ ' . 
paSHOCTl'I MaCC 1ieTHo-1ieTHHX H He1iE!Tma S,Itep TmtOlla, 'qT(j 

?f ~ L 3,1 • cJ.re,ttoBaTeJii.HO I· acm.mrOTJI'llecxoe no:ae,tte~e 
"""" -· 11 . :.,. . -

~;11 onpe,tteJmeTcs: no:se,tteHHeu ~1$ , ec:Jm 

JA-+ 2 A8 < ~-~ 1.3 AA. , 
3ro 08Ha1ia8'1' 1 1i'l'O )! -§ '? PiAA2

• HTaR, no,ItOCSHal! ceya

ltHK l«>lleT . m.reT:r.-Mec'l'o . ror,tta 1 xor,tta &He prim c.naCSoc:ss:sBH

BOi O,llHOllaCTHliHOR KOMIIOHeHTH 1-'-/ COCTa:B.lll!eT OKOJIO 2_C 

0'1'- aHePI'D cmsz EA. TeM He MeHee ,Taxoi c.nyqaJt'·llO~, 
][ DOSTOr.ty -H800Xo,Itllllm OCTOpolmOC'l'l. npli[- pa6oTe C npHCSJDI.;. 

aemmr.m ypaBHBHHH!.IH. (Ja). CJ!e,ltyer 3a!.IBTHT.& ;qro eCJIH ,Jta:a:e'

acmmrorima -1::1'1 :sElp1fa~- He~HJI:r.Hal[ a<:nmTo'l'HKa PA~ 
Ha noBepmocTH S,Itpa J«>lle'l' CJJJI:r.HO HSMemrr:r. a6COJmTHoe 

SHa1ieHHe «x>~opa. 

PesDmpyg, MOliHO cxasaT:& 1 'lft'o npH6Jmzemme yp. (3a) 

CSY1f3T ,ItaBaT:r. xopoJDHe pesynTaTH, KOI',Ita Bee CSasHCHHe 

COC'l'OIIlmJI 06Jm,ztam 60J'WIIlDQ: 8Hep!'BKIOI CBIISH l'I KOI',Ita COCTo-

12 

'( 

~--

.s:HHe ~ "csy,tteT l'IMeT:L _ O.ItHY .ItOMHHHPYJ:llliYD oCSOJioqe-rmym 

KOMIIOHeBTy C 3Hep~HeR C~SH, 6Jll'I3KOit ~-- SKcnepHMeHTaJILHOii. _ -_ 

- PaccMOT~ BOSM<>mme MeTo.itu'' peme~ czcTew xeo.zi- -

HOpo,ItHHX ypaBHemtlt (3a). HCHO ,1iTO_ MOliHO nOJI:r.SOBaT:r.Cft 

-~ MeTO,ItaMK 1il'ICJieHHoro HHTerplip()Bamm/4/- CHCT_eMH 

yp. (3a) 1 HO '.l'aKHe MeTO.ztli o6Jia,Itam 60JililllHWI BIAHCJmTeJI:r.

HiiMH TPY.ItHOC'l'.IIMH, writ· BH,ItHo HS c:wi:r.Hoi :mepreTli'IecKot-1 

SaBHCl'IMOCTH KOS~eHTOB1 pacCMOTpeHHHX .B npwrolltemm:. 

CJie,ttOBaTeJI:r.HO, _ llteJiaTeJI:r.Ho paSJiaran ifx>p.$Ut'ropu no . 

noJIHOMf xa6opy· 6asHcma: cpymmmt, HMellllti!X Tpe6yeM.YBJ acHMII

TOTmtY• OC!onoqet!Hun 6asHc He no.ItXOoW~T, KaK yxe 6wro c:Ka.;. 

SaHO t 1160 OH B 06uteM CJIY~e CO,IteJDT COCTOIDmll H3 CIIJIOIII'-

. HOro cneKTpa. ,lijlyrBM BOSiot>lltin.IM CSasHCOM JIBJIR:eTCl! Ha6op 

OC~TOpimX cpy~3/, O,ItHaKO ac~OTHKa OCD;HJIJIFITOp

llWC cpyHKIJ;Ii!ft CHJil,HO _OTJ!JI'IIaeTCl! OT TpeCSyeMoii. ll03TOMj; cxo

,ItHMOCT:& TaKOro pa3.1!0llelmll Me.IUieHHaJI. 

Eonee COOTBBTCTBYillllHM fiJM3HKe 3a,!ta•-IH/ti, lO/, 

BSrJill,lt1JlBJIR:eTCl! Ha6op cpyiJXmd lllTypm j
11 

{ 'l}: 

IAn ( 'l) == ;>--: q h 7" c~). 
- - - " 

onpe,tteJiemrn:x Y.PBBHeHJJIIMH_ _ 

[ T'+ J~, Vc - 't,flA] 1~o ('l) = o. 

Ha Ham 

(15) 

(IS) 

·~aa cliYHXUHH aToro Ha6opa-HMeeT npaBHJiiaoe acHMnTOTH'IIecKoe 
• • • •• • ,#o •,• 

no:se.zteHBe· no onpe,tteJiemm. Taue o1ieBH.ItHo, 1i'l'o ilmpoKo 

HCTIOJ!b3Y~Maa ~poue,Itypa ~L/}1 COOTBeTCTByeT coxpaHeHHD 

13 • 



B paSJioxemm (!5) · o~oro :ncn.ritimpyriitero tti:eHa. · c · 
noMOil!I>lD (Sa) H (I4-I6)"iloJ!tHo·HSJ\rii:ItO~eHTH'paSJIOllte~ 
mm: ah·· ..... .. 

·a~= 
.IJ, 

1 o(~ (17) 

r;ne 

I. ~ r 1· (>) P;" l ~) ,(, 
Be.nwmHa o(~ ,lT,1ll'l :noMEHI'!PYJDil!BA KOMIIt:iHeHTH n.. ' onpe~eJllie
MOi B ~}! /:J p t 06H'IHO CS.imsxa K e;nmmue . ( THIIH'lHLIMH Benwm

HaMH HB1IiilOTCll d..n,. :~ f.f·-- .f, /j ). COOTBBTCTBY!llld It09qr. 

qH~BHT· C7h~ ·noeTOMY 6y;neT 60~WHMi KBasHRHacc~ecKHe· 

o~eHKH noxasHBaDT 1 ·'ITO ;nJlli · 60JIDIIIH:li )1 BSJmtnma ot~: ""h t. 

YiKe· 9TH. qrutTH rapaHTRPYJDT HaM '6HCTPYJD cxo,iu!MocTI> pg,na 

(15). ,Upyrall npR'IHHa 6aciTpoi cxo.zim;I>CTH pma (15) o6ycJIOJ3o:" 

JieHa BMwnmOi -f~ 1 ItOTO:paH · c yB~eHHeM '!HCJia · ysJi:oB 

• 

1" (z) cTalio:B:~rrCll Bee Jieffi.me · R ueHDiile i!s.;..sa ocUl{JIJllllti'Ii 

'', {"') B~YTPH g;npa • .IJ.li!l 6oJil>IllliX h B~a Ih onpe;ne.lllieT-
.1. . . . . . . -: 

Cll . .imml> HHTerpa.liOM OT BHBIIIHBi O~JIBCTK 1 r)r.e i{lymtlnm ? 1r (?) 

H PAr; l ?) excnoHeHnK8JI!>HO MBJW. · Kait noitasHBallT n:[i!MeJS; 

np:rme;neHHLJe B CJieiYJDilleM nap:irpai{le 1 ~ocTaTo'!Ho orpamrorri>Cll 

~ ~emoot B pa~olltemm .(!5). B ·~e ~a6oc:Msammx 
COCTOfllmii CXO;nHMOCT:b .. (15) MOlltBT. (SHTI> XyltB 1 p~aKO TOr;na ... : ) ·.: .· . . ' -~ :.· .· . -. ·:.- ·.: ': . . -' . . ~-

Teopmi BOSMY!lleHHi .Jina fiOJIY'IBHKfl npR6J!Hllt.e~ ypaBH. (3a) _ . -~ . .. . . _; . . : .. . ~ ·. . . ~ : ' . . . ". . : ; . 

HenpllMeHHMa. .. 
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't 

i" 

IY. 'IJ:HCJieHHLte pesyJII>TaTH. 

. B. aTOM 'nap&;~ 'r.m oiiHmeM ''mMeHmie pesyJII>TBTH :swmCJiemtii 

iiJc>Pillax~~B H ce'!emnt' -·;~~ no,mrna~a ~zc-~ (w0 9t'4. fl,zqJo Pt;t 

pacCMaTpHBaeM RBK ~ Mal'H'lecltd ocT'oB, Tor.JiB.' tmsxoJiexauiRe 

. - COCTOfnnm lftQ-6y}zyT ·o~o'l8CTJmilii.m He!TP<)iunri.m cocTOJiHimMm:, a-· 
. -.· . lf2 . . . 

' OCHOBHOB COCTOIIHHe ,Q+ H,Iij)8 (q - cynepnOSJmliBJ! ,JtByxHeRtpOHHLIX 
• • •• ' •·· - __ - • 4__ '" • • ' 

KOHcfMrypuntlt: · · · ,. ' 

- ·· · ·· ~· · · ·. ·· · · . · ·· o·f 

1fn· (~ 7; }= ~. ·- ~.h~j f~e·(i;);) ~Ji;Z~IB) 
, .. .. "ej =-1/iz;J_, . . · d . .. t"( · 

r;ne , 2fJj~_.. <'P'/u f/sh : __ , . . 
. . .·· . . .. . . . - .. i 

<R1~ .(~ :1 ~· ·Zfn.ej( ~t) [ Yer i) %~,2 •. (d)]"' 

- ' 

- o~o'!acTJAHHe BMHOBHe i{lyHiaJ;HR. "kOail$mHeHTH cMelinmamm 

HBXO,niiTCll ,JtH8roim.n:a:aa~ei! r8MHJILTOmUma-~2 C1 i np:a:tiSM. 

napaM~JH cpJ~ero. n~Jia ( noTe!mKan CaKc~Iia~By;nCii) -H oc~~TO'IHHX 
';nByxqacT~· ·c~ ·6wm ~TLi .f~ xe 1 · KaK · ~ /2/. B 'i'a6.nm:te 

I npnie;neHii ~aiMmtiie!lT:u Q ~, JliS~olf:elnvi: iiJopr.lpimTOpoB NV~ peaK-

; ·~~t;(r/4fa ~o. iPY~. ni;YJI&l · j;, (~) . , -ItOr~a· NTJi .. ~~e~·· · ~" : 

pAJ'J('l)6wm :a:cnonso~ BoJmoBHe;i{lyHiaJ;HR (18) H CH.t-/~6'£ Blwt~; · 
'ITO ;naze B :xy,IOJlRX CJii:tiaRx . ( i{lopMflaKTOJS 2 f'.L H .f /.§:.. ) cxo:.;.' :: . 

. .... . ......... ".... - .. ·-:·2.. • _2., .... . 
,ltJIMOCTL HaCTOJIDKO cl'fJil>Ha 1 'ITO . pi,I( MOllHO o6opBaTI> Ha 3-4 · qnem, ' , 

BMSJt o~pome~ YeHOB · p:iSJIOlltem ....., I%.- .lloJIY'leHHHe IlJlK aTOM .. . 
. . 

iiJc>JlMilai<orOJS DOJIHOCTDil ·. COBnB;nam' C i{JopMflaKTOpooi KS TO'!HHX pac- . 

' '!eTOB 121·.. Ha. Iitc. 'I HSO~pallteHH ,]tHqxpepeHI.(HMLHHB ce'!emtll PB8KllD 

' 

• ' t5 
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Ta6Jnlll8. I. • 

Ko~eHTH pa3JIOl!t6Hlm aheJ }!Jc>PMPaKTO!X>B ~ll { ?) . . 
J!liH. pe~ ~f:; (p_ct)JA. no W~ ~YPMEl, :swmCJiemme. 

6~a npoeKTlipyxmtero . 'llieaa B_ . PA .; I. 'l} . · 

117!< '·//s)t. -~ i/a3)~ 2/'.f/.2.•, ,_..,.. . 

~~¥8Htnm a~,ej Ea3l'ICH. I Ea3HCH. 1Ea3l'ICH. ~··· .· . ' '··'' 
COCTOHH. tfltR/ COCTOHH. C{Jt el COCTOHH. tl.~, C/ 

1/lf< 
tll/2' 
3~Jh 
'I "~]h 
Sf!il/~ 

o 9922 . I /.sJz o 930G , ' ' . 

o,o?2.? ·t/.)~'D,I590 
0,0032 3/.$12 0,042'7 
0,00!5. lf/~ O,OI66 
o,opo7 S/SJ2 o,oo83 

.f fUj~. -0 , 3621 

'2p.iJ2 0,9599 
3/' .zji 0 ,I2I3 
lJp :iJz 0 ,03!'1 
S p~"'~ 0 ,OI3I 

. '6 p3/~. 0,0078·· 

1f.t/2. :.:.0,5873 
2 p'h ·o,8727 
3j<U/z' 0,1294 
'IP 'l'::~ 0,0493 
S}' f.r:. 0,0226 

-. c }' * O,OI23 

,. · - _, Tad.Jnma n. . . . . . . . . 

~3qxplmH6HTU pa~~~~elnlli aJt; :<fx>~~O~B< lc. (t) , ·.· 
'12/' :../)'10 . 

.~ peatmiDI .q(p,cy cq ~o WY~ ID~ypm, BHTmCJiem,rue 

... c ytJeToM IIIJO~KTRPYlOOl.er? 'llieHa~ s _/?A g 6)' . 
·'• , ... , 

Ea3l'ICHU6 
COCTOHHlm 

.2fJ3J:z . 

; l C(~R~ 

f }' :1/; '" .. · .:.0- 085I 
.... : ~ . 

2 }'7Jz·. · 0~9575 
3 J'Y 1/l ,: · O;II29·: 

'f p; :7/z·: ·"' ~ , .0,02?I 
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(; p 3/~ 0,0063 

,, 

"' 

.. 16. 

: 

-.2)51/2' 

Ea3HCHU6. 
COCTOllHHII 

[r.rL · 
r z 

, .. 2fJ/j;" 
.:•, 3f' if? · .. '· 

'lffh, 
Sf'~ 

GP'h 

4~r,~l·'' 

. ·:.o,II2! 
· · o;94!G ·• ' 

~:· · O,I285 ; ., .· 
0,049I 
0,02IO 

' O,OII7 

'• 

i 

i 
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f 
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I 
( 
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42ca (p.dl41ea 
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I. Caire~ pe~ ~<I~ (p,.,q} ~·(I.!}.- n~~~e c ·no~Dti.D 
"'~: < _' ~-·· ... -~~' •• ~ •• ,~ ~ :. '-~-~-;· 

i{lopt.$1KTOJlOB; co.n:ePli8Diux pisH:oe ·'IKCJIO ~eHoB h B pasJiolltemm 

(I5) <-- - h ~ .f , T. e. W lJ P npH6.mmemie, - :·:.:.:.:... ~:::::... ;;,,. ~' 
__:...,__ h ""'S" )~ Kplll3afl, ,n =57. nOJIHocT!all coBna,ttaeT, c 

pesyJIL'l',aTaMH To~oro pac'IeTa 121.. . · . · 

ro·1 ~ Fp112 QCa(p.d)i.l~ 
,_..,_ .. 

'f ,.. A~ .:.. 

('::~--. -~· 

·:f~-i: ~· 

. ' 
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-~-. < . 

-· ... , - ,( ~ ; ... :: ... ' ~.. ~· .. , r~. 
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. 10~ .. -

.... t-. --· ... ,, 'i~ 

ll~,l X: J "" k .,.._ ... l --· . - ... •- _."'1 ·~:~·1\.~'l- ~·. 

2. ~pailaRTO];H tpj H {! JP,i- ~ peaxu;m.Vt;(p_,rl)~, 
coc'Dt'l'amme c Y"'Ei'l'OM (- - -) npoeKT:ap1Jl.Iije~ 'llieHa B ~kb) 

H 6ea H~ro (--)'. 
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o/Z c Q: ( p,cl/f:q B 3aBKCBJIOC'lK or ~-CJia BJW)q&HBiiX t1Jl8BOB 

Jt B pa3JIOJ:8BD cpopJI{laltropa. ltaJt BJWIO Jl3 pHCYU8.t B CJIY118:8 

/)'1>1'13 A cxo,uKocrt. 8JIII.niry,u ·c ·yBeJIH~~HeK . :r
nposBxaerca BaK~oJiee qerxo, noc~oJLxy B_sroK cjyqae ceq8BRe 

peaxnrx npH~JIK3KteJI»Ho nponop~oH~Ho xaaxpary.xo~RnKeH
roB C< n ~ J • B 8JIIIDty.J!Y p&aKitXB .BXO.JUIT cpopll)ax~ropil c 

3a,lr,a.RHIOOI 3HaqEIIJUO : _( R f t .. HO C paSJIJiqBKJO: . n t 

n03T(J(Y npR YB8JDiti8RKJI fl . :- pacrer ( · DpD8piO Ba 60:C ,IU[S 

If!~ ) . ·-~o,crene~Ho BHX~iri. aa.BaciD;eR~ .. a~co~rsoe. 
ceqEI!Ke peaxnu, B ro ipeiu1.xax y~JlOBoe.pacnpe,.:eJUIIRe nou11 

' : • -·-. ,-_... -·. ' • ~~ ' ' :.. ' - •• ,.. <. ' " ' ·~ : ~ 

Be K&H~er csoeR .¢opMu. 

OcraBOBJDICS -.e ·Ha O,J;BOil ,J;erau;· ciui38HHOR c l • 

' . 
BY1UtCJl8HK811 DpEI.BOI qacu ypaBB811RS (3a) t. Ha KOtopyil B. npJit:S-

JIJI:I:8BJIIiX pa.cqerax o~wqso He. o~p~r BHJDI8BU, a ueH&o, 

BJCacsJD( B~·;m'qHH1 BEJI~a -~poe~uw~ero' ~JiesaJJix.tfP,. 11 { ?) 
~ . i 

B cpop~xropH • ceqeHBa peaxitXB. Ha pxc.2-•so6paxeHH cpop~~cpaxro

pw 2pL/2~P.,sJ2 1 COC1Ut~a~BII8 C Y~-~-O~·;up~8JtUpYJIJ118rO 
IIJieHa B ~8(t) K des uero ( ;ltO~KnXtB~W Clhej - AMW B 

ra6JIH1t!' 2).,;. Ha pxc.J X30dpa1:8HW COOrB8TCTBYil•K8 )'rJIOIY8 

pacnpe,;eJieuu peaxnr11 ( p,,'C(j • BX,J;Ro, uo ytier upoexupyll-

•ero IIJieHa cy-.ecrBeBHO BJIHaer Ba noae~~axe. cpo~cpaxropa • &a 

adCOJI13TJI11l ·B8DIIRJI1 ceqEI!KA p.eaxux~ 

•'J.· 

'. I ·• ~ 
,, • 

f ·:. !"• ~ 
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· 3alt1mtleHBe 

Jli yCle,ItiJJlHCh B TOM:" "1'1'0 Me TO)( Je3JIOZeHIIfl ~~ ifwHitiJ;IIJIM 
illTy~ .IIBJDieTCII Hali!ClOJiee no.ztx:o~ ,It1lll pemeHIIfl IIPHClmmeBH&X 

ypaBaemtl Ha IP>JitlliaKroJii. YlieT npmntwxa IlayJIH B am 1JeBHeimsx 

OKaa&JICII BaXHI:lM. Ho e~~te OCTBeTCII no.zt BOfiPOCOM, He 'RBJ.is:eTCII 
. ~2p . 

JlH pacCMOTpeHHI:lA HaMH Ilp!Mep Let li9RJIIJ!mT6JIDHHM .CJI,ytmeM, 

oClycnoaneHHHM ClonLmBMH aueprHHM:H cMaH. oOonoqeqHoro Oaazca 
. lt~ ; 

BOJIHoooii clJYHl'titHB ocaoBHoro coCToamm Gt . B MaJiocnn acpcpexTa 

c!o!.ennmamm xoHclJlri'y.Piin;mi. Hama noiWTxa irocne.ztoBaTe.m,aoro mmo.zta 

npRC!JnDteHHHx ypaBHeJm:A Nl!I lloiMfmtTOpoB noxaatmaeT e "1'1'0 ImltOr.zta 

HeJIJ.aR PYlJaTI>CR: aa DpaBI!J.U,HYIO acm.mTOTmty KX pememr:a. To.m.xo 

8HaJIH3 HB OCHOBe pemeHHtl CHCTeMU TO'!H!iX' CM38HHHX ypaBHe-

Hd ,It1lll P83Jii11UWX CHTyaitHA (aHeprd CM3H H aMIIJmTy.zt npHMeCH 

paa.mrnna: RO$rypaumt) MOlteT BH6CTH RCHOCTI. B yxaaamndt BOn

poe. K COJraJiemm ,.ztalle aTH TOliH!ie pemeBKII npn BceH HX CJIOiltHOCTR 

HpiiMeHBW Jmmi. Nlli OO'L!ICHeHBJI OI"p8HJJ[qeHHoro Kpyra 9RCn6:pHMeH-

, TBJII>HllX: .ztBHHllX ( H6CROJIJ.RO liBC~ CBepx HBepraoro OCTOBa). TeM· 
' -. -.· 

He ueaee, tteJiecoClpaaao HaimTJ. c npoCToro. CJIYliWI .ztB.Yi. BaJieHTmax 

liBCTHn Ha;Zt ocrooou, nocxo.n.xy · rJiaBwe IIpoClJieMLI ~~Jryir ~:t'J> 

Hayqew H Ha STO.ii npocToit MO.zteJDI. Olie~o, rJiaBHaSl tt6JII. 

BO.I(OClHHX HCCJI6.ztOBBHHI - 3TO BHJeelOTBTL OIIpe.I(eJieHHHe RpJI'l'epmr 

llJlBM61:1Hr.t:>CTH peSJlH'IHiiX nprrClJIIQ[eHRHJC M6TO.I(OB, ROTO}:Ile n03BOJifiT 

zcnOJIJ.ao:sau oClDIHpHYJ> MO.ztmaY., cn~RTpocxomecxYJ> HH!Io!Ml-

ItiDl ,It1lll onHcamm axcnepm.teHTBJILHritX .ztaHHHX no P6atanmM nepe.ztali. 

!BTo:pH DpH3HaT6JILHU npoclJeccopy B.r. COJIOB:&eBy H COTpy.I(HBKaM. 

ero 0TAena aa nocTORHHoe EHHMaH~e K paCloTe H noneaHHe oClcy.neHBX. 
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!!"E~JI~!!!:rn..:A 

Heo,nHopo,nH!le , ypaBueHI1R Ttma (3) pemaiOTCH c noM~IJU>IO 
~ ' . . ~ . . . ' ... . . . ~· . 

xopomo J.I3B8CTIIHX 1.18TO;li0Bo ltJIH llpOCTOTbl Mbl i5y;ni:)M paccMaTpll-

ll8Tb ~OJII>RO -~~yim,n ~ ,= 0. Tor~~ HOO;~oPo;!tH~e y~aBH~I!J.I8 , 

!.!OlK8T .6HT:D 31lllJ.IC3HO RBR.: ( 1/ ( 't) == 'l {' ( 't)) 

dt 
(;;;;+ 

~..2 211r V(f)) -... ·. · I ·.) 
rr.- 1;t ~('l):z:~·1'-'?. (A.I) 

BBe;ner:.·cpyHRJ..\J.Iij rpli!Ha. ..~ . 

b.(t 'l'1 ).:::: ·f·· /_('t;),~('l!' .Z'-> i;>' (A.2) 

.. ·· >1., 
1 

· l+(~t?-~(t).>·:~.'~z. ·· 
Tor;na Rcrwuo~ pemenRe I.IOJKHonpe;ncTaBHT:D Ta~J.IM o6paaoM: 

;, . ~: .· ·.. ·. '·~ . ~· .,····· 

t? M:.. ~ ,('I:Jf /,. t;) ~ l>J{~ + f-(4~ f•fj(>Jft.<•:,) 
'z:. D 

~-~ . 
~yHRUJ.IJ.I f' H ~- IIOPMllpOll3Hbl TSR, tlT061l BpOHCKHaH 6wr 

pall8H e;nRHJ.Il.\8, J.l y;nOBJICTBOpHIOT rpaHHtlHbiM ycJIOllJ.IflM ypallii8HJ.Ifl 

(A.I) 6ea npaBotl ttacTH~ T.e: ~(4} = q, {(z-c:P) ... .e-x; 
IlOCROJII>JtY t}lyHRUJ.IH /- Jl8;llyT ce6H npH '2: --r- 0 R8K ~ -N( 

n -z:-.e , cooTBeTc;Benno, fl(t} HB-~HeTCH perynnpnon B 

TOtiKe ? =. 0, ecnl! jlt) npH ~ --r 0 ne pacTeT 6u~Tpee, 

tteM ~ • nonyCTHM 1 tlTO npallaH ttaCT:D ypallH81!HH (A.!) 
~~ . 

Jle;li8T ce6n C00Tll8TCTllYIOlJlHM o6pa30M J.l llpH ~ > '}',. Mbl MOJK8M 
-ol'( 

Bhl6paTI> ee KaK J {'t} ::z , .. .e • Tor;na, RaK nerRo yBH-

1:; 22 

--~ ) 

;neT:D, JlTOpOti tiJI8H ll npaBOti ttaCTJ.I (A.3) llpH 60JII>TIJJ.IX 'l'' ll8;118T 
..:;'. 

ce6n K8R 

.. -lr't [ 
( 1(-d)~ 

1 :~ j;;;; .e .. ' 
.e 

K- d. 

~:. 

.~, . 

B aTOM cJJ:y11ae onpe.iteJIHIO!l\YIO pon:r, B acHMllTOTI1Re nrpaeT ca1.ruil 

MaJieHI>KJ.Iil' IW3fjl(fll'!UI18HT B ~OR333T8Jie 3ICCI!OH8l!Tbl. Tait, ;liJifl 

0{ -:-k'Z' ... 
c< > X 1'\ ~,) .....v ..f . ~ -r ~ ,. 

J.? • -cl 't 
.,(_ <)? .. I) {->t) .""'"' ~ ; 'l: -~. 

IlepBllfi Tl1ll aCJ.!MllT0~11Rll (a/._:>)() , 6onee ttaCTO BCTpetrBIOll\11fiCfl, 

no, KBK Bn.~uo, ae e;nnlicTBeuuo B03MOJKHhi!t. Cne;nyeT oTMeTHTI>!. 

.,ttTO, BOJI'VI k ~ }(~z, , r;ne }ql, - C06CTBBII!lb!B 3HatreHHfl 0,1\HOpO;'l

HOro ypaBHBHI1H, ueo;nnopo;nah!e ypamreinm nMeroT pememiH Tor;na n 

·~~JII>KO TOr;na, RO;lt~: perueHJ.Ifl COOTBeTCTRYJO~r.ero 0,'\HOpO;liHOro 

ypaBHeHJ.Ifl opTOrOH3JII>Hbl ifiYHRUliHM , .., { 't}, • 

:.t' 

::.~ ~ , 

/~ " 

' 23 ;:._:-
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IlPIUIO.I!iEHRE B 

B STOM npimo~euv.n MN paccMaTpnnaeM nonpoc o TO~HOM 

aCV.MITTOTUtieCKOM ITOBCl.{CIIU!~· rDOpMrpaKTOpOB, f!BJ!ff!O!l1HXCH pemeHUCM 

CI1CTeMh! CBH3aHH'::x ypaBirermti. B qacTHOCTH~ ~ll 6y,lleM·nccJie.llo

nnn, Te ycnonnR acmmTOTHtJecKoro none.z:euuR, KOTop.ue onpe.z(e

JIHioTCR sneprumm CBH3U. 

CHOBC! O!'pGI!IItJH!.ICH '£0JII>KO CJiytzaeJA /UlY"...:: tzaCTU1( Hal.{ KOpOM. 

Pememre ~-panHeHI!H lllpe,?.~nurepa .zmR 3TOii cncTeMhi 

(tJJ) 

(1;~Tz + Vr(~,) +~(?'1)+~(/?;-?":r/)-£)1/;(J,Z}=O, 
ll[;\C:.l ll Bl1.71C J:33JTO!KCI!l'Iff IJO CJ6CTBCHHbll.! COCTOHH!.UlM C!WTCM!.l A 

-r. (t,2) ~ . f r; (-r,) "fA,. (1~ 
" 

(B.2) 

I'.llC CUMBOJI. se' 03HatJaeT CYMl.lllpOBOHl!e riO COCTOf!HlHIM ,Z!llC-

KPCTI!OI'O U J.ti!Terpllp0B3Hllf! flO COCTOF.HlHlM CITJIOI!II!OrO CIIC!i.Tpa. 

IlO.llCT3BUB (B.2) B (B.I), y:.mOJO:J.tB IlOJiytzeHHOe ypallHOI!HC Ha * . Y A. (1) n rrpoJ.tHTer_pnponan no KOOP.llHHaTaM tzacTJ.tUH (I), 
' 

llplfXO.lllfM K CHCTCMe' CBfl33HHI.JX ypaBHCHJiii .llJ!ff cpOpMr)3KTOpOB r; 

(T; -d~ ~ ( E- s JJ ~ (t~J = - is "t,tv,;, ~.'fl;r~)~B.3) 
bJ.llCM npe,L(ITOJI~raT:&, l.!TO ~t OClJia.llaeT KOpOTK>IM pa.1111YCO!A 

' . 24 

r 
.11eficTBHH TaR, -1.!'1:0 MOlleT 6uTI> annpoKcm.rnponauo. F -iPYHKI.tH-. ' .·- ,. - ., . - .. .. . .. · '. .. 

efi •. TaR Re_, _KaK n B. npJ.tJIOl!teHHJ.t A~ 6y.LteM_paccuaTpnnaTI> TOJII>KO 

CJ!'Jl.!afi, KOr,L(a tJaCTHI.ta (I) H.axO.L(J.tT~ff B · $ - COCTOliHHH. 

HanHmeM ypanHeHHe IDpe,L(HHrepa, onncHBaiDmee cocTORHHR 

CHCTeMU·A -· 

( ~- + ~ - E.)~ (L) 'Z t!'. 
l. . J' J 

(B.4) 

. ·. ·. ~.: . 

PaccMOTp~l,!.CHatiaJia_cnytiafi, K()r.zta_n paaJIOl!teHHH (B~2)ytiacTnyroT 
·~ - .. - - . . . 

TOJII>KO TEl RaHa.JI!i, B KOTOPb!X o6e. qaCTl'IIJ;U HaXO;liHTCll ll CBll38H-

Hb!X COC~Of!HMllX. (B .STOM. CJiyqae ,·. ,J.. . 03~atiaeT -T~JII>KO. ~YM~lJ.t
.pOBaHMe). Tor.Lta MOlltHo nonh!Tancf! pemHTI> YPB:BHeHne (B.3) ~pH 

YCJIOB.llH, tiT9 aCHMITTOTlltiCCK06 . ITOBC,L(~HHC. ff l "" Z. [f:( 'iJ 
onpe;li6Hf!CTCH SHeprnefi CBH3H CJIC,L(JIDmJ.tM o6pa30M:, 

' . -- ;,._, -· . . \ 

,_ 

fit (r) ~ c~ ~(-)l.rr-}(r-:4'~). c·B.s) 
. . 

·~:;. ':': ' 
9TO 3HatiJ.tT, . tiTO aCHMIT';rOT.HtiCCKaH cpOpMa: ypaBHCHMff (B. 3J .HMCCT . . ~ . . .. . . . - .. . .. \. 

BH.Lt ··, , '* -- •:;-< • • 1. 

· c, r~ ~: ~ 'i:y;;, (-~ .. l );I "llj ~;~~(/;+~.-~~;J! 
. r;e '.:}~i :'· ~' ~CT~ KOHCT?HT~;CBH3~! ~-;Be~H~H~ ) 1 .; ll,iet 
onpe;~~eJifleT.Cf1 :Bblpal!teHHf!llll: , .... ::: :. · 

;,·i :--·t~:'.i;•: 2 ,, ', . ... . •'' _:'·"/;t .·, _,: . . ·' ·;; .... ·,. ,:,• - __;... ~- = r · -- ~--= (r-r t-T ) (B.7) , " . Zm . ( . -:-·"'c... l ·.·; :J .. '2"' t- ··-:- c. -:- ~I . . . . . : 
.. , ·;.. i".• ~. ·/.:: .. ;_:·., 

)!•';;+ '·de~· 
/' t ' 

·' 
..• :(B.B). 
-~ ;. l - ·-t ~. • ·-'\~ ··'\P~'· 

/J· + ~J'. I . . . 

\ 
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,-,,. 

Ha npMJIOlltemm A MH 3HaeM, 'tl:TO BHpallieime (B.5)' 6y,1!eT 

acm.iiiTOTnqecRHM pemeHIWM ypanHeHHH (B,3). TOr,1la n TOJII>KO 
. . 

. TPr.zta,· ROr,i(a nueeT MeCTO HepaBeHcTno: 

~. <. ) l -1- 4;- + dei. (B.9) 

H3 (B,8) n H3 TOrO q)aRT8 1 'tl:TO o6e 'tl8CTHUbl HaXO,l\HTqli B 

CDH38HHOM. COCTOHHIJM, T,e, ;} ,.. H Je/ HBJIHIOTCJI ITOJIOl!G!TeJII>HUWI 

II ,l:\e~CTllliTeJII>Hbli.m,·· CJie.l{yeT 1 'tl:TO HepaieHCTDO (B. 9) 6y)r.eT cnpa-

DB,ZlJIMBUM .llJili nce:i ~f ~ • Kor,1la me MU paccMaTpnBaeu OTKPH-

THe K8Ha:m, BCe apryMeHTbl 1 llpMBe,ZleHHhle B11me 1 Ha OCHOBe ,1!ei1-

CTBI'JTBJII>nb!X 3Ha'tleHHi1 ~· 1'1 ) • 6oJiee Hellpi'IMeHMMH, . t e 

!A a pimeHCTBa (B, 8)' MOJKeT 6hiTI> IIORa3aH0 1 'tl:TO TpexteJII>Hl:le 
'2 2 ' • . ' 

RaHaJihl, · KOr.lla ~; < 0 n :11 < 0, He nrpa!OT KaKoti-Jin6o 

pOJIM rrpn Bbi'tl:MCJieHMI'I M8TpH'tl:Hb!X 3JieMeHTOB B rrpaBOH 'tlaCTH (B,3). 

B peaKI~llHX O,ZlHOHyKJIOHHhiX rrepe,1!8'tle · 
~ .Z· 

TaR, MH ,ZlOJIJKHH paccMaTpHBaTI> ;l!Ba cJiy'tlali A 1 > 6,~ '£i < tJ 

n _A/<~/ il!/ > 19. , Ilep~~tl CJiy'tlatf COOTBeTCTByeT HeCBR3aH- . 

HOJ.1 ROMITOHeHTe .. B peaKU:IUi Cphrna Ha He'tleTHOM li,Zlpe-MI'!illeHn 1 HO 

TeM He MeHee,B npanon 'tlaCTH ypallHeHnJI (B.3) Mhl 6y.l{eM rrpoBO.llHTI> 

CYMMHPOll8HHe TOJII>RO no COCTO~HllliM ,Zl>lCRpeTHoro cneKtpa~ Tor,1la 

8CMMITTOTH'tleCKOe llOBe,1leHMe ~OpMclJaKTOpa orrpe,l{eJIJieTCR TOJII>KO Jie

llOH 'tl~CTI>IO ypaBHetnm (B~ 3),. ITOCKOJII>ey npaBaff CTOpOHa y6~aeT 
3KCITOHBHUH8JII>HO 6biCTpee 1 'tl6M JieBaR. 

.l{aJiee, ecJin w B npaByro 'tlacu ITO.llCTaBHM yKaaaHHhle aHa'tle

HMR napaMeTpOB ,{• ll ~.. , TO.,ll.OJIY'tl:HM RPYTOti 3KCITOH6HUHaJII>

HbiH en~, TaK 'tl:TO BKJia,l{ ee B aCMMITTOTM'tleCKOe ITOB6.ll6HMe 6y,1!eT 

npeHe6pel!WMO MaJI. . .. : 

26 
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9TO JierRO.rrponepHTI>, l!CXO.llH M3 TOrO W8RT8 1 'tl:TO 
? ?· ~ rp. A·/'?'/ de· >P. :;;e j < t1J .110 > o , r.zte ~.. A. q_ ....., • HBJIH-

'- . .. • . / Q / • . ~") /. /7d 
IOTCJI .ztei1CTBHTeJII>H11Ml! llllOCTOJIHHb!Mllo,Y'tl:MTHBali numenpnBe;l{eHHOe, 

MOlltHO aanncaTI> CJie.l{yiOI!Iee COOTHOmeHne: 

-~~ < AJ -+), (B.IO) 

9TOT clJaRT 03Ha'tlaeT 1 .'tl:TO aCHMITTOTM'tleCROe IIODe,11e!IMe CHODa Oll

pe,lleJIHeTCH TOJII>RO JieDOtl 'tlaCT:o!O ypaBHeHlm (B,3), . 

BTOpOfi CJiy'tlait A: < ; VJ ~;::> 0 COOTDeTCTDyeT HeCBli-
, " ,) ~. 

38HH0MY COCTOHHMIO, ROTOpoe ,noa6yJl(.l{aeTCli rrpM peaRUMM rro.zprnaTa 

Ha 'tleTHOM H.ZJ:pe. BKJIIO'tleHMe TaKnx nponeccoB Ka'tlecTBeHHO !IBHHeT 

BC!O R8pTMHY ll U6JIOM, B 3TOM CJiy'tla9 ·aCMMITTOTl'IRY clJOpMIIJ8KTOpa 

B 06I!Iell H6JII>3fl onpe.zteJIMTI>,· llCXO.llli TOJII>RO M3 JI6BOJ.1 'tl8CTU ypaB- . 
. . . ( ' ' 

He Hill'! (B.3), IlpntieM He06XO,l{HMO y'tleCTI>, ~TO ,Zl8HHhl8 COCTOHHUli 

H8X0,1lliTCH B 06JiaCTM Henpeph!Biroro Cll6RTpa,u CHMBOJI s .. · 03Ha

'tlaeT MHTerpnponaHue. •' 

.l{aJiee, aaMeTnM, 'tl:To' ~:t n 'npa:Bol* 'tlacTu ypa:imeHHH 

(B.3) MOllt!Io npe,l{CTallUTI> n Bn.lle l1 -cpymtnuu TOJI:&KO B Tou . • . . -r 
CJiy'tlae, ROr,l{a pa,1lnyc ,l{elicTDMJI Cl'IJI MaJI. no cpanHeHUIO «:{/.{.[). 
.l{etiCTBWre~I>H0 1 llpl'l ClOJII>lliHX 3Ha'tleHHHX 111 BRJia;ll OT Cl'IJI I(OHe'tl

!IOrO pa~nyca npeHeC5pellciMo MaJI. .i'lJIH MaJih!X 3Ha'tleimf1 I) t / 
ITO.llhiHTerpaJII>HOe DHpallteHne B rrpanoff 'tl8CTM COJl6PlKUT .IWMTieHcnpy:o-

I!IMe .ztpyr .ztpyra ocnnJIJIHUMM c .l{JIHHOtl ·noJIHh! IJ; J ,_ ROTopue n 

8CMMITTOTI!K6 llM8IOT BH,l{: 

z.-3 ~·h ( 1.1/ I -rf -1- ?J (/!.·)). 
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llOCitOJII>ItY W paccMaTp>maeM .I@YX'laCTH'lliyxl BOJIHOByJOcpy~ 

l((t,2}-t r.tte oCSe 'iaC~ HBXO,w!TCSI B CMSaHHOM COCTOJiHIDI, W 

,ItOJillt!W npe,I!;IIOJiaraT:&, 'iTO BKJia.It.OT COOT~, ItOr.n;a O.ttml 'iaC

TUIXa HaXO,ItRTCSI B H9CM8aHHOM COCTOillil!H, HrpaeT OTHOCRT9JIDHO Ma-

JieH:&ltyxl poJil> B BOJIHOBOil cpy~. :3To Taltlle CSWIO noitaSaHO B l'll:l1mc

JI9ImllX liaRMaHB H HCSap/2/. lloaTOM3 BOJIHOBH9 ifJYHitUI'IHt IrOJIY'i9H

HH9 llO.ttOCSHHM nyTeM, W MOllt9M paCCMaTpRBaT:& Italt BOJIHOBH9 cpyHitnRR 

B HyJieBOM npaCSJIRXemm. 

AcHMnToTHita cpopMiflaKTopa B aToM pasJIOllteHRR onpe.tteJIHeTCSI aHep-

neR CMSH . ~ Itall(,ItOit KOMllOH9HTH. B nepBOM nopmtte W MOllt9M no-
) ,1 . 

JIY'iHT:& lt0Mll0H9HTH C ./\( < 0 , llOJil>SYJIC:& Teopaeii BOSJ,!31Il9HHil Talt . . . 

lite, Kait n B _.npaJioxemm A, HMeJl B BR.ItY, 'iTO, ttor.tta A; acT:& Be-

JIH'IHH£l ~, iieo6xo.ItRMJ ~~I> ·ItaK exp(t Mt/'z) , Tait n 

b.:Cp(-t/J..Jz) B Heo.ItHopo.ItHH!t 'iJleH. Tenepi> nOJiy'ilm pememm: /? i , co

.tteplltalllli~ B ac~OTRKe 'iJleHH c KPYTHM cna.ztoM, nponopnaoHaJII>HHe 

exp(-~;'Z)n Me,I1;.1IeHHo cna.ttamtne nponopiU~o~aJi~:>Ho ocUwr,nnpyJJIIlHM iflYHK

UWIM:. "'sill cr Ail 'l. +-a (A:)) -ex P c- c C!e.;.. + A.r)'z: ), 
r.tte ae; +. -1; HMeJOT cawie MaJieHl>ltHe SHa'ieHliUI z3 Been cyw.m, 

COOTBBTCTBJDllBil: ,Iteil:cT~Tem.HHM 8Ha'i9IDmM C!Je . H ~· . B 'paaJIOlltBHHH 

BoJmOBO,il: cpy~ B HYJI9BOM xipRCSJI:imemm. 
' ~ ' -' . . ' . .. ' . 

CJie.ItYJliiiHM maroM npo~e,ItypH JIBJIHeTCSI llO,ll;CTaHOBK8 nMyqeH- •. 

HHX /? 
1
• B llpaBYIO 'iaCTl> H RCCJI9,ll;OB8HHB RX. BJIW{Imll Ha ItOMI:iC>HeHTH 

CBiiSH 1 ~'j ·• (Te~ "_c:ea:~a~" H "H~CBiiSaHIIIDt" OTHOcRTCSI It. 

nepBOil: 'iBCTmte, B. TO BpeMK Italt acBMirrOTR'IBCltOB noBe,IteHRe KacaeTCSI 

TOJll>KO BTOpoil: 'iac~). 
Mil :Bli.ItHMt ~0 tteSaBR~liMo OT OC~pYJOII!ero iflaKTOpa, ItOTOplli - . 

CTpeMHTCSI YMBHl>IIIliTl> BKJIB.lt OT 3THX BHpallteHBil, BCRMTITOTR-

'. 28 

·-~ 
. . -----... 

~9CKaH WOpMa npaEOii .'iaCTH CO~epmRT TO~l>KO 3KCllOHBHTH yx8 

Tencp:& E HJ"~BBOJ.I_ nopH~K~. 

8To yTBepl!UteHne ·ocTaeTCH J3 cHJie n B !Jpn6mmeHHl!X 6o~ee J' ,. 

Bb!COKOrO nopH~Ka; KOr,lla · BMI01!9HlH3 .l!CCEH3aHHb!X COCTOHHHV. 

( ) ~ < 0)- MOll:HO Bhl!lOJIIIUTb, paCCI!.aTpUBali j il' ItaK 

aCH!.IllTOTH~9CK09 ilOEe~eHne CEH33Hl!b!X KOMITOIIOHT 

6y;i.eT onpe~e~HT:&ca aueprneii cEHan~· 

E03MYIIICHIUI; 

() 2 <. ·. o) 

·' 

PyKOilUCb ilOCTYITHJia B liS.n;aTBJibCKHit OT.IJ:BJI 
28 aBrycTa 1973 ro.n;a. 
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