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ByKai1noe~4 ~.P., OoHoMapeo fl.H., CoHoe fl.H. 

AA~a6aT~4ecKoe npeACTaoneHHC 
P4-80-442 

B 38AB4C Tpex Ten C KYnOHOBCK~M B38~MOACHCTB~CM, 

I I I. Ac~MnToT~Ka pcweH~i1 np~ R ... 

HaHACHa ac~MnToT~Ka pcweH~H c~CTCM~ A~¢¢epeH~~anbHYX 
yp&BHCH~H, on~CYDB~~X C~CTCMY TPCX Ten B 8AHB6aT~4CCKOM 
OPCACTBBneH~~ D npeAene 6onbWHX MC*~AACPHYX P&CCTOAH~H. 
00KB38HO, 4TO HBHACHHBR BC~MOTOT~KB COrnaCOBBHB C ~~S~4ec
K~M~ rpaH~4HYM~ yCnOBHAMH SBAB4H TPCX Ten. 

Pa6oTB BYnOnHCHB B fla6opaTop~H TCOPCTH4CCKOA ~SHK~ 
OHRH. 

npenpHHT 05~eAMHeHHOro HHCTHTyTa ftAePHWx HCCneAoaaHHH. AY6Ha 1980 

Vukajlovic F.R., Ponomarev L.l., Somov L.N. 
a...a.: .... s... ... •.:.- n------~.J.-

I. B B e ~ 6 H a 6 

YpaBH6HR6 llipe~repa 33~~R Tpex T6A C RyAOHOBCRRM B33RM0-

~6~CTBH6M c M8CCaMR H 3apa,naMH ( Mt:t,Z ... ),(H,, z,)a (~>~c,-Zc) 
DOCA6 OT,n6A6HKR ,Il,BHJ!t6HKR t:(ElHTpa HH6PUHH CHCT6M!i MOI!t6T 6i>ITI> 38-

_. -) DHC3HO B TP6X 8Al>'1'6 pnaTHBH!iX CHC'1'6M8X ROOp.IJnH3'1' HI<D6H: ( ~... R ... 
.... ..... 7 :1 , c;z;,R,) H (-z.,,K) (eM. pRe. I). KaJK,naS~ H3 3Tmc ROOP.IUIH8THWC 

CRC'1'6M COOTE6TCTBY6T pa36H6HHm CHCT6M!i TpeX T6A Ha DO~CHC'1'6M!i, 

ROTOp!ie X8p8KT6pH3YDTCR CBOHMH npKB6~HHHMH M3CCBMR: 

... .... 1 _ ..L + _i._ j_ = _i_ + ___£_ (la) 
< <HC.) +e) c 'lCl ~Q.) 1"1'1 - ..... c M ... , .M.. M, ,..c.+M .. 

1 ' " 

- -+ i 1 f 1 - __:!_ t- _f_ ;(16) 
0.+ (i·+C.)1 ( '1-t, R.,), ,.,

1 
= 1"11c + Mt' JHt - Me ttr.,+ H, 

) ( .... ~) .( _ j_ + j_ _1_ : _J:_ + _i_ . (IB) 
(a.+l +C, 'l.,,R' Mo- H._ Mt7 ""• rHe l"ta-t-l"tl 

'_ ~ ~~ •• •ofi 
a R c. <a fl>+C a +<fl.c> (U,C>+u , 

ilpH pemeHHH 38~~H B 8,IUI868T~6CKOM Dpe~T8BA6HHH HCDOAI>- ... ) 3Y6TCR CI'ICT6M8 I<OOp,IWHaT ( Z fl. , RO'l'Op8R O'l'nH~aeTCR 0'1' 
... -.1 ...... 3( ... ',I, 

CHCT6M!i (IB) 38M6HO~ 'l.c - 't = 'l.c:. + "I: R • r~ ~c: (H~-H-.Jt(H,+H;J 
• 

.It 

J.l C'ftl1) y 

; r .. i! :: h~ J:J<Jr....j • 
~, r 
: • .: • .• , 1. 



~ 
'ITO CD!JTB6'l'CTEY6T· nepenocy H8'l8JI8 BSI<TOpa Zc. H3 USHTpa MBCC 

no.ncacTeMu ( o.., () B· reoMeTpH'!ec:lu1n uenTp DTpesi<a fl. • BH6op 

-cHCT6MH I<ODP.IUIHBT Cl, l) 7-IKTYBTCB CBOMCTBaMH a,IUia6aT~'l6CIWro 
6a3MC? If> = ~ ( ij R.) I/. no KDTopoMy pasJiaraeTc.H pernenHe 

.....,,/" (z i!) ypaBHeHH.H lllpemmrepa sa;n.a':ui Tpex Ten: r 111:- , 

( H - E nt:) "'J<1: ( ~ R) = 0 , (2) 

y:. (z l) = 2: { 1J,J.,.. (l; ll) ~a.r (i) + 'Pd.( ( Z; t?.)j.: cnl 
lt't'" ) j t1 d s , 

i
t 1 ;r 
J (!) = /?.- ~ (R) ])m"':r ( 1>, e, o) . (3) 

3;n.ec:E>: (11 'e") - ITOJIH~ HB60p RBBHTOBHJC '1HC6JI 38,l\8'Il1 •rpex T6Jl0 
¢J ... ( z; /1..) n 1}t ( :t; 1!. ) - JHIHeful.ue RDM6anauaa perneHI'!.It 

38,l\8~Hl .;riJ3yX IJ;SHTpOB ~· (z; R), KDTOphle np.l'l /?.-+ oo nepexO,li,flT 

B BOJIH0Bh!6 t);yHI<IJ;HH M30JIHpOE8HHb!X 8TOMDB CODTB6TCTB6HliO 
1 

(a., c) I'! 

( f, C) - B rrapa60.7ill'I6CIOOC KOOp,IUIHBTBX /!/; ( J") - HBCiOp 

KBBHTOBHX 'll1C6JI 38;D.8'IH ;n.nyx JJ;6HTpDB; ( cp €)) - yrJIOBhl6 nape-
~ T ' 

Mennue neRTopa R; 1> ,.. ... ,. ( P, e, o) - HOIJvll!poEanaHe ifyuK-

UHII Baraepa, a CYII'JI18 2,: BI<JIIO'I86T H8R CYMMV!p0B8HI16 ITO ;n.VJCRpST

HOMy, TB~ H HHTSI'pn:pomfan:e no H6ITpePHBBOMy Cll6RTpaM 38,l\8'-IH liJ3YX 

JJ;6HTPOB, npH'I6M HB8HTOB06 'IHCJIO ~ ilpl1HMM86T RBK TIOJIDmMT6Jll>HH6, 

TBR Jll 0Tpl!U8T6JlhHH6 3H8'I6HHB • (EOJI66 ITO.J:\POOHO BB6,II;6HH!16 B6Jll1'll1HH 

OOCY~.I\BIOTC~ B npe~;n.ymHX pac50T8X 8BTDPOE72- 3/.) 
ilOCJI6 ilD,II;CT8HOBRl1 p83JIOJK8HHB (3) B HCXO;n.H06 ypaBH6HH6 (2), ._. 

ycpe;n.aeHJi!B ITO ROOp;n.VJ~TBM Z: 1 a T8RlK6 no yrJIDBUM ll6P6M6HHHM 

€) II! 'f 1!6RTOpa /{ 38;n.8'I8 .TP6X T6Jl CBD;n.HTCil R peruemm 6ec-
ROH6'IHO.It CHCT6M!1 06HRHOE6HH!1JC ;n.ag:~epeHI~8Rl>HUX ypaBH6HRft C a~-

~6RTHBHh!MH llOT6HUH8JI8MH U,J (P.) ;n.Jii1 ifyHHu;ffit ...t;;· (R.) 
OITRCUBBJOmHX 0THOCHT6Rl>H06 ,lJlliHt6HR6 O;n.HOMM6HHO 38JlH:K6HH!1JC 'l8CT!U( 

a. R C c rrpane;n.eaHoit Maccon: 11 • 
llpH ~HcneHHOiJ: p68.1IH38JJ;HR 8.I1,11868TH'IBCROro M6TO,II;8 H3 3TOft 

66CROH6'IHO:ti CHCT6MH BH.TI.SJIBIOT ROH6'IHYIO ll0.TI.CHCT6MY ,II;DCT8TO'IHO 

60JII>mon: pasMepHOCTY! N (TaRa.H sanHCI> npe;n.nonaraeT, 'ITO npe;riJ3a-

'• 

2 

f\ 

pl1T6.1ll>HO, R8R 06Ii'IH0 1 npOB6~H8 ;ll.aCRp6TH38Ul1B HenpepHBHDrO CllSRT-
pa/3/) 

tv 

{ i (JJ;, + ZN Ewe.)- u~i (R)}J.. (~} = L U./R)j (R) (4) 
... . J , 
J'<'" 

r~ 

(

._tJ ... (R)) (qct,jo. (11.) tJ.ct,jl(,_) 
j (R) = 1J .. (R) = 
j i;t(R) ) ".1 u.,,J ... (Il) UuJt (fl.) ' 

"' (.1 o)o.. 
'J • I = o 1 (4a) 

B 8CRMTITOTH'l6CROft 06Jl8CTJ1 R-+ 0() R6;n.PI8TOH8Jll>H!16 M8TPPI'l-

HR6 3ll6M6HTH ul4,J t c R) R vU,J<I. ( R) 8RCITOH6HUHB.Jll>HO MB1n/7 I' 
T.S. CHCT6M8 (4) pacna;n.aeTCil H8 ;n.B6 H638BHCHMR6 ll0,II;CHCT6Ml1, Ollli!

CUB8~6 ;n.BHK6HR6 B KBH8ll8X ~ H i COOTB6TCTB6RRO (pas6H6HH6 

(la) H (lB)). 

~yXKOMllOH6HTH8R CTPYI<Typa CHCT6MR ypaBH6HHii (4) ~H3H'I6CR.I'l 

COOTBSTCTByeT .IT.BYM BOSMOl!tHbiM pa3011!6H.I'l.HM CHCT6MR ( a.
1 
I, C.) HB 

no;n.CRCTBMH (!a) .1'! (lB) H, B 'lBCTHOCTH, ll03BDJI.fl6T OnHCUB8Tb Heyn

pyrHe npouecca c nepepacnpe;n.eneHHeM 'lBCTHU Tll!na 

(a.,c) + & -+ a. + (~c.) • (5) 

~ 3'l'OTO, O;n.H8RO, H600XO.I1,11MO ;D.OllOJIHHTl> CHCT6My ypaBH6HHft (4) 
rpaRH'IHUMH ycnDBHBMM npPI R-+ 0 .1'! I<-+ oo 

rpaaH'lHH6 YCJIOBII!il 38~'-JH Tp6K T6ll (5)'(T.e. ~HSH'I6CRBR 
acli!MnTOTHRa pemeaHii Y .. t: (it~ R) npl'I R ~ oo 6es y"'eTa 

p83B8JIB CHCT6M!1 Ha Tpi'I 'l8CTHD;!l ) Ji!M610T llpOCTOn BI'I,II; 11JI!Wl> B ROOp-
._. -) .... ~) 

;n.HHa'TBX ( 'Za R.,.. K ( 'l.l Rt ~ 
) ) 

{

Y..':) (i, l) = ""'(rrt. t...) j: ( .#... ;... ) y (t'{)= "" ' ) ' 
lt't I (I ... . .. .. ~ 

fl.~IXJ Y.. >cz 1.) = r.,(Yit.,'l.,) i .. (JKe 1-,) 
lt't" ) I I I 

(6a) 

(66) 

3 



r.TI;Ef {j5yHRlUUI 'f,.(wr<t, i'.,.) 11 ~(1'>1~ rt,) Oili1CHBaiOT CBR-

38HHHS IIO.I(Cl1CT6Mbl ( 0., c.) R ( f, C) B COCTO.flHL!I1 11 , a 

tfY HRUI1!1 .i ,.7: (of!,(._ ta.) H .£: ( ..fvt.t i!,) - OTRDCI1TSJ.ILHOS 

,ll,BI11KSRI1S aTOM8 (Q.;c) 11 R,llJ)a e , ~TOMB ( f,c) 11 R,llJ)a ~ 
C npi1BS.TI;SHHh!MI1 Maccar;m cJ\{"- H · . .M1 COOTBSTCTBSHHO, 

B BalltHOM tiaCTROM CJiy'laS CBR38HHOrO COCTO.flRIDJ CI1CTSMH TpSX 

TSJI ll OCHOBHOM C OCTORHHL! Yl = :1 IJO ,ll,BI1lKSHI110 tiaCTHUhl C 8CilMTI-

TOTM:Ra pell!SHMH (6) HMSST BH.TI;: 

1 
A1 ... ~ ( ..... ,~ .. ) R~

1 
e.,.-I' {- f.t<t ~ ... } ]):"'

1 
( .P", e'~, o) 

'11/ (z "f)- <7> 
I 1 -r: , - -P -t 1 

Au~ (111,, "l.t) R.t e?(r-{- f"tR,} D"'"':r ( .Pt, e,, o) , 

r.n.e 

z 
f:~.<L = - z ,JW,. .E:14 

' 
2 

f:1.11' = - 2 .ft1t E,u 

E;1a.. .. EYI'C' - E:1a. 11 c.Jl :: Ewr:- E;a - snepnm: Cl1CT6Mb! 

TpeX TSJI, 0TC'lHT8HHH6 OT SHa'lSRHfi £ 1 ,._ 11 E 1 t SRSpratt 

OCHODHOrO COCTO.flRHR aTOM DB («,c) H ( f, c) COOTBSTCTBOHRO, 

a Au, 11 A:s.t - npoa3BOJI:&Hue ROfiCT8HTU. 

B Hamett npe~.nymett paOOTe/3/ C IIOMOmbiD R8HOHH'l6CROrO npe

oc5pa30B81HUl CTI61~8JI:OHDrO BH.TI;8 H8H.TI;6H rJI8BHhiH 'IJ!SH aci'!Mll'!'OTaRH 

(7). ~ 

B .nannott pac5oTe Iienocpe.ncTBSHRh!M pernenHeM cHcTeMu (4) npa 

R >>. :1 natt.nen RBHHH BH.I( 8CilMIITOTI:!RH peliiSHHti { (~) C TO'I!-

ROCT:&J,O "' (2H)-1. M ll01183aHO, :llTO np.a IIO.TI;CT8HO.BR6 11X B pa3JIO)It6-

Hk!S (3) OHO ITPI'!BO)I,HT R trH31'l'I!SCJli1M 'rpaHH'IHUM YCJIOBIDJI\! (6) l1 (·7), 

2. PerneHue CHCTSMH ypaBHSHHfi (4) npl'l R--oo 
lv!8TP!1Izy aqifeRTI1BHh!X TIOT6H~8JIOB 1J(R.) = .{V,,j (It)~ CHCTS-

4 

"" 

MH ypaDHSHHi\ (4) MOR\HO Ilp6.TI;CT8DHTb B Bli.TI;/
2- 3/ (B ,!l,aJJhHSHlllSM 

orpamr'laMcR cnytJaeM Z., =- Z 1 == Zc. = :1): 

v (~) 

+ 

J(rd)-Zrn"' f + :<-M W(~) + H(ll-) ..- B(~t)+ 
R"' ~ 

JQ(R.) + 2,Q'(R)~R 
JR. 

(8) 

r,rr,S W
1
J (R.) = w, (It) ~'J, W; (R.) = E~ (It)..- t, E.;(R) - Tep

Mb! aa.na'I!VI .!UlYX usnTpDB, a H,J (R.), ~'i (R.) a Q,l 0) - MaTpaUH 

TIOTGHUVI8Jl0B, BH'IVICJJGHHUS B pac50T8X/·i-
6/. J1x 8CaMTITOTVIJ\8 IlpH 

R- C>() ,lVIR COCTD.f1HI1W I<> R r j > ;Il.l'icllpSTHOro CTIGHTP8. 38-

.na'la .U:BYX USI!TPDB VIM SeT B1.1;/
7 I 

{o) C·(Z) /l.-2 o (r 3
) W.:CR) = £, + " 

+ (9) 

(D) H.<."'> R. -1 H.~~>R-z + oo.-3
) H,j (R) = H,0. + 'J + 

Q,J (R) =-
co) (1) -:r. (1/.l -z 3) 

Q,J' + Q 'i R + Q,'l f. + o (£- • 
(IO) 

B•J (R) == 
5(o) 5(4.) -;1 

·J' -4- 'i (<. 
B(zl -z 

+ tj' R. + 0(1?.-3), 

(D) (1) 
r.ne H,i , H,l H T • .n. - H3BGCTHH6 'lJJCJlOBhle MaTp>IUH. 

Tip~ IIO.I(CT8HOBR6 p83JI0~6HI1fi (9) .11 (10) B yp8BHSHI16 (4) OHO 

npao0pST86T Bli.I( 

"f ~ _ 'P.z _ ?J1 E~R-2-H~?Jf2..:. T(J+i)-21112-1 .!.() _ 
I l J R z I • N • •• /? z. J At R -

o;;:-' { col ( ('1) (:r.J) -:t ( (ZJ cz> c<~>\ -z = L H,d. + H,i ..- B ,;i ?. + H~ . ..- B,j. - Q,'i )f?. + 
j:f.i \, . (II) 

+ ? ( QC~l + Q(~) /<.-1 + Q.~z) f<-2) j_} j. (R) 
w <d 'd 'J JR. d ' 

r.ne 
,v2, ( A f• =- ZM E,.t-- Et>)r + H/;> 

(12) 

(~) 

Hu l!! 0 • 

5 



Bo BC6M .nan:oae~llleM ~I3JIOJK6HHH 6y.n;eM npe.rmonaraT:o, -qTo H.~ 11,, 
R ncnon:oaonaT:& pas6ReHHe raMRJI:&TOHHaaa H na "noTeni.WaJII>HYIO" 

h Iii: "ImH6TH'q6CRyiO" i. 'q8CT1i!, C00TB6TCTBY!OOll16 TIP8BHJI:OHOMY. 

nr:;IJ.eJiy ;IJ.RCCOJ.WB!.WH (a.,l,c)- (a,c.) + f npH ~?-oo 72/. 
B COOTB6TCTBVIH C 3THM BC6 B6JlH'qHflU 6y;IJ,6M Bup8JK8Tb B 6;IJ.HHHU8X 

e =- j; = 1"11a. =- 1. > r,JJ;e 1-11.._ - TIPRB6;IJ.6HH8.1l M8CC8 TIO,ll;CHCT6MU 

(a,c.) • llpH TBROM P.B36H6HHH R M= 116/mo... w cnpaBe,JJ;-
JIHBH COOTH0lll6HH.H/2- 37: 

A """ ""' -1 
H = r(A. + h.,. + R • 

A 1 { ( ~ )~ ~+~)2 ~ 7'0.. = - 2M V; + ?: vz - ~ /::;. ~ 
"' j_ h =-:i./::;.-. -

a. ~ 'Z z ... 
H, RpOM6 TOro, 

Hia,Ja.(oo) = O, 

1?-HY
1 

V: Coo) = ~ :1a.,::t ... 

1 - z., 

c (o) - E :: - ::L 
~";i - :1'1 ;!, 

(13) 

(14) 

IJOCJ16,ll;fl66 3H8"16HM6, ROTOpO~ paBHO aneprHH OCHOBHOrO COCTO.IlHH.Il 

li30JIVIpOB8HHOro STOMa ( tt,c) , llPliHHM86TCJ! 06u-qno 38 H8"18JIO 

OTc-qeTa anepraki E 11.1r 

CHCT6MU THlla (II) C TIOCTO.IlHHHMVI R03~~HQR6HT8MH pacCMOTp6HH, 

HanpHMep, B MOHOrpa~n:J/9/, r;n;e MOatHO H8fiTH H3JIOJK6HH6 M6TO.IJ;8 no-

0Tp06HH.Il HX P6ill6HR~ B p8BHOM6pHO CXO,ll;fl~6C.Il PR~ H8 B6~6CTB6HHO~ 
OCR B ORpeCTHOCTH HpperyJ!J!pHOJ;l: OC060J.t Tfl'qRH R. = oo 

BeRTOp-CTOJI66U pememtit .f (R) = { f; (fl.)) > COOTB6'l'CTBYJD-

UUU: CBJ!381lHOMy COCTO.f!HHIO CHCT6MU Tpax '1'6JI ( p/ > 0 ) npn 

f{ -+ C>O npe,ncT8BHM B BH;n;e 

/, :1 2.) - fR .i(n = ( c + 1>·/l.- +(;.fl.- e . 
(I5) 

r;n;e C, ]) llr C - TIOCTO.IlHHU6 B6RTOpH ROaif~HUH6HTOB. 
IJO;IJ.CT8HOBR8 p83JIOJK6HH.Il (15) B CHCTSMY Yp8BH6HHfi (II) npRBO-

.lmT }( Cl1CT6M6 ypaBHOHH.ii ,ll;JlJ! B6KTOPOB c, J> H G ; 

u 
6 

r, 

{ (p2 -f'")l - Hl•> + ZpQ(o>J C = o 

{ (pz-p 2 )J- H'''+ZfQ'")}D = {H(")+B'")-2pQw)c, 

~ ( Pz. _ p2 ) i - H ,., + 2 p Q.<•>J G = { H("'+B':t>-2r cii~2Q'.'-zri}.D+ 

+ { ( J(Hi)- Zl'>1 1 +ZM ECZ>)f + H (a)+ g(Z)- Q'"')- 2p QC2)3 c ~IS) 

I\OTOpa.H .f!M66T li6TpHBI18JlbH06 pelll6HR6 JlHlllb npli ycJIOllHH p8B6HCTB8 

ayJIJO .n;eTapMnaaaTa: 

Jet{ (pz-'f 2 )I- H'''+2pa<•>~=O. (I?) 

113 ypaBH6HHJl (I?) HB!l;IJ.SM TIOCJI6;IJ.OB8'1'6Jll:,HOCT1> KOpH6~ f/ : 
2. z. ·2 2 F:t < fz < · · · < fs -< · · · <. f,.. (18) 

nocne -qero oo·uee pemealie cHcTaMH (II) MORtHo npe.ucTaB.IilTI:. n na;IJ.e 

.J. ('-) : 2: { c (s) T I>($)~-~ T G (s>~-.23 e -rsR (I9a) 

s 
lUll! B M8TpM'qHOM BH;IJ.S: 

i '-) -fsR ic. (~) == L (cis + I>,;s ~- + C.,,,.- e As • (196) 
s 

r.IJ;e As - BORTOP - cTon6en nponaBon:ouux Koa~HUH6HTOB. 
,ll,JIJl H8XOllt,U6HH.Il ROpHaR p/- ypaBH6HH.Il (l?) C TO'qHOC'l'bll 

"' ( J,MY
3 

,UOCTBTO'qHO MCUOJI:030B8T:& yceoqeHHYil MSTpi'IIzy UOT8HUH8JIOB 

lf,;. (R) > B ROTOpOI't npH K8~0M <fHRCHpDB8HHOM S OTJillr"'HH 

OT HY~ JIH!ll:& CTPORa Usj (R) R CTOJI66U 1!,; 5 (R) • (B CKJiy 

onpe,IJ;OJI6Hl1R (I2) li CBO~CTB8 Q~i) := 0 .Im8rOH8Jl:bHll6 SJI6M6HTll 

MBTPifUH Uu (oo) "" 0 ) : 

• o" F' -fl. Q(o) Co) 0 
0 0 · · · 2p H - Hu 0 ·· · c.ts 

2. ~z. co) co) 
f' - {'& 0 · · · 2 p Q:t.~ - Hu 0 0 ... 0 

l=o · 
Co) H''' Zr Qs,..,- s.v 'o<•7-Hc•> Q''' -He•> . 2. f' Sf. Si 2.p S2 S2 •••• 

t ~a. 

f - fs 

0 0 0 
( o} Co) 

2 p Q,, -H,, 
a. ~~ 

c,~ 0 ... f - f, 
7 



HaXOllt,!I,61U!6 I<OpHefi {'/ .n;eT6[f.U!H8HT8 MBTPHIJ;H (20) CBD)I.IlTC.fl 

I< pernermro TpaHcu;eH,neH'i.'Horo ypaBHemu/ID/: 

Q (o) Q (o) {ol co) 

2._ ~2. _ ~ 2 ~ si ts _ '\"" Hs.: tf,;s _ (21) 
f fs {' L 11. 15z L z ~~. - o. 

i f - I,; ,; f - f• 
(I1pH Blm0,1l;6 13TDrO CODTHOrll6HIDl I'ICDOJI!.30Jl8HU CBDfiCTBB CHMM6TpiH! 

MaTp>I'IHHX aJieMeHTOB: H•j""" HJ,; > Q'-.1. =- ~·,; ). Pellla.fl ypaBBe-

ooe (21) M6TO):(OM UOCJie):(OB8T6Jl!.HlllC npHOJIHllt6HHfi, C TD"'HOCTblO 

"" (.2 H) -.3 H8fi;II6M: 
,....~, 

fs + f3s 
f/ = 

j - ol.s 

r.na 

ol.s =:d. = !tL 
Q (.•>Q.(o) 

.s.. ,.s 
-;:~z .J 
fs -f.: 

(22) 

8 = "\' H(~> H. (o) 
) -s ,L.., _s_. 's 

i r,.z- f,;J. • tG0) 

IJpn llD,nGT8H01lR6 3H8"'6Hllfi (22) B ypaBH6HH.fl (16) 
? .n ,., H co> 

Hafi,!l,SM T8R:tt6 

c.s = (s.~ +- ~;: .. _ F-fs l.>l,;s - .:s ) 

' f• - fs 
(24) 

2 ~;: 

Ilonaran B 3H8M6H8T6JI6 (24) fs = fs , 

HIIH i; (fl.) C TD'IHDO'l'b!O -v (2 H)-.1 
Dllp83ID.I 8C1lM!lTDTv!R,Y p61116-

'l6pe3 BCHMDTD'l'IU<y oifqeR-

THBHHX 11DTOHI~H8JIOB U.:i (1<.) : 

,- (~)( ) J.. (fl.) :- L-.. AS j~ fs, 1?. "' 
' s 

Z Q (o) H (o) 

_ ~ A {" fs Is - .:s J -{'sR ( 258 ) 
- ~ s 1J1s + ~2 _ -or. J e • 

s ~ ~ 
B CJiy'Jae 38,ll,8'1V! pacC6JlUH.fl HJUI Cll!138HHOro CDCTDRH!Ul C11CT6Mll TpeX 

TSJI D B030YlK.!\6HtiOM CDCTDJ!HlH1 Yl 'lBCTlUI,ll C H6 BCe 3H8'l6HHJI 

fs 6y JzyT .n;eflCTllliT6JI!.HHMI1 H '18CT!. 113 HHX CTafl6T nona pHD HDI.1D-

JI6KCHO-COIIp.fDKeHHUMH: f's - :t 1. f; • B aToM cJiyqae pememie 

(25a) CJ!8Jzy6T BH,Il;Dii3MSHHTb O'leBH;I\Hilld D6p830M: 
No 

c~> o;;:-' f C-') cs> A-'")"($)( ) l J,. [R) = f;; lAs.:/; ('f•, !<.) + 5 .J!,; -if.,,R J + 

tv (.f) 

+ L As ,( ( f's, R) , Y = :1,2, ... , fl'o (256). 

S=f>I.+J. 

r.n;e !'Ia - lJV!CJ!O DT R PllT!1X R8H8JlDB. 

8 

"' 

) . ,, 

~ .. 
t 
~ ,, 

• 4 

~ 
I 

~ 

l 
' • ,, 

I. 
,'I' 

~ 
n 
I• 

I ~ ,, 
i 

H 

• WDpo.lyJIH (22)-(25) pema!OT 3fl,UOtiY 0 H8XOIK,I(6Hl'!H I'JIBBHOI'D "lJI6-

H8 BCVIMIJTD'rl'!IIll pe!llCHHfi C~1CT6Mhl (1). I1DR8llt6M T8I16pb, 'ITO pe!D8H1!6 

(3) npH IJD,lJ,CT8HDDHe n Hero acHMIJTOT!'!Rl'l (25) y.n;omre1'BDpner r[vrsH

tJecr<HM I'pBHH'l!lllM J'CJIOD1!5JM (6) 38,U8'1H Tpex: Tell. 

3. fiBHUlt HVl,IJ; 8CHMDTDTVIH!'l J:2elliSHHit 

I1pH pa36f!6tilll~ ( 13) l'lCXO;I\HOI'O I'8MHJIMOH1!8f\8 
,... 
H 

Q,., H ,., 12 3! 
13JISM611TU s.; H sr: f!Me!OT Bll,lJ,' ' : 

r.na 

(0) 

Os< :: ( 
1+<1! 0 \ 

0 - (1-'£)} 1-s.: H ,~, = ( o o ) h'"') 
s" 0 -~X •< 

IJ-s<::: f <sl- ·?.ell>= t (£s-£,:) <si&IC:.> 

h\:) = f<s\-~~-tl">, I (,.> - - j_ £~ 
Yl;.;. - ;?, 

M8Tpl1'lHbl8 

(26) 

(27) 

< t I i.) = 'f/,; ( :t) - DOJ!fl0Bhi6 rj:y HlULI'!H 

B cocTonmm j.:), E• = E,!"~ 
HcnoJib3:YH npamura cyw/31 

H3DJll1pDBBHHDrD 8TOM8 BO,Uopo,n,a 

~~ 
~· 

h• 'f-.:s 

£.s-Ei. 
- 1.. 
- ;?., } L 

i. 

h '"! I ("') "' h,. 1 --£ 
Es- fi;.; - !J. s 

C Y'l6TOM CDOTHDillSHV!ti (12), (25) V! (27) H8il,U8M 

~z. ~z ( 1 o ) 
fs -f.: = ZH ( t:;s -!.=.;) 

0 
:f+- ~ 

(28) 

- j_ == j_ z. ;;e -1 £s • (~+~i 0 ) ( 0 0 ~ 
ol.s-!J.M 0(:1-~i(i+~f· > fs ;?.!'1 0 ~;;e(i+HJ (29) 

ITpHl!HM8.fl TBI\JKe BD !JfUIJ\18Hl'I'G paneHCTB/;'3/ 

I 0t-<:Je:i' 7_-1. 
J\'to. = M l 1 - -z;M 5 • 

(\A - Ji {) - (:t-~/ (1- ~\}-i 
JTle - 1 ~M M) ' 

- ( £ )-1 E!:l - 1 - M E S« = ~ ES<l 
(30) 
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li3 CDOTHOID6Hlil1 (22) H (29) Rafi,neM BHP8>K6Hlif! ,JWl E6JIH'lf!H f 6 ,._ 

H f.s< B R8H8Jl8X a H C : 
2. 

fs~ = - Z .Mo.. E s "-
..., 

fs~ =- ?-cMt E..st + 0 { ( ~)2.l (31) 

r.ne 
E. = E,..1:- E5 ,._ t:5 ., = E,..t:- Est 

Set 1 • 

Esa. R E5 ( - ::meprHH aTOMOB (a, c..) n ( f,c..) B cocTo.R-

Hll:H $ • KaR BH~O H3 (31), BTOpa.R HTepaUW~R npz pemeHHH CeRy

JI.RpHoro ypaBH6HH.fl (21) ilp!iED,nf!T R TD'IHOMY 3H8'l6HliKJ (31) liMTiylll;ca 

fsq. ll R8H8JI6 (~,c) + f H R 3Ha'l6HHf fsf 
1 

ROTOpoe OTJIH"la-

6TC.R OT HCTHHHOrO ID!llib 'lJISHaMH ,., (~) . 

lloJiy'leHHa!! peayn:hTaT cnpaBe.nna:s, CTporp roEOpR, JiliiD:b npa 

HCTIOJib30E8HHH TIOJIHOrO H860pa p6ID6HHH aa,na'lH .nEYX U6HTpOB, T.e. 

ll npe,n6Jl6 f'l- 00 ,nJIR CliCT6MI:l ypaEH6HHJ1 (4). 0,n:H8RO 'lHC.Jl6HHH6 

HCCJI6;IJ:OB8HHR/
3, II/ TIOR83!1BaiOT, 'ITO ,nml ,n:OCTJI!Ilt6HH.fl TO'lHOCTf! "' (2Hrz. 

npH B!:JtlliCJI6HHH B6JIH"lHH (29) H (31), a T8Rllt6 3H6prHfi Es CHCT6-

MH Tp6X '1'6JI ;IJ:OCTaT0'1HO HCTIOJlb30B8Th "' 20 COCTORHHH ,nf!CI<p6THdro 

CTI6RTpa 38,n8'!Jil .nEYX U6HTPDB H rv 10 COCTO.flHHit H6Tip6JlHBHOrO CTI6RT

pa ·npH 3H8'l6HH.RX 0, 2 ~ k ~ 5, TipH TaR OM :BI:ldOpe N TO'lf!OCTb CO

OTHOID6HHii (31) H6 HapyiD86TCR. 

IlocROJibi<Y B npe,neJie R __,.""' cHcTeMa ypaBnenldt ( 4) !faRTopz-

ayeTC.fl H8 ,I!ll6 H63aEI'!CliMH6 TIO.D:CHCT6MH, COOTE6TCTBYIO!ItH6 Raf!aJiaM a. 
.1'1 g , TO aCMMDTOTHRY llOJJHOrO pelll6HJI.R (3') MO}[HO npe;ucTa:BHTb Il 

B.I'!;IJ:6 CYMMI:l 

{ 

(u) 11/"(st)( • )'Z -.1 • eo) 'If: ('l "i) = L A,4 4t' ('t,R) +As( I,..t- i-,P.J R D.,.,..~t\32 ), 
11't' ' s ' fl. .... oo 

r;ue Aso.. H Ast - RDHcTaHTll, a 

'11/" (Set) .. '\""" ._. (S) • j (S) 

'.f l1't' (z,R) = 4-< f.:(~>~ .. , 'to..)J.~:~ (fso./-) = L I•Q.> i4.. (fsq, R) ' . ) , 
t. 

est) ~ -+ cs> j cs>G ) :r:t: (i/.) = £..- 'f,; (rn. 'Zt )J,o. (Psi R) = J: I if) ,·t fsf,R .(33) 
• 7 ) . 

' ' 
3,nec:& MH :BB6JIH 0603Ra~eRRR/I/ 

10 

" 

~~ It 
t 

I 
J 
j ~ 

I 

' ( 

: I 

~~ 

I 
(' 

I 

f ) 

l~o.> = 'f1. (111,.., i"a.) ::: &.., _¢. ..... ( z; .e) 
/1-. C>O 

jd'> = lfi (1'\'!a i6') = &·.., y6,;t'(i'; .e) • 
J {l..-+c<> 

(34) 

C y'leTOM cooTnorneHHft (25a), (26), (27) H (28) noAy~MM 

ia. (fs"-, Fl.) = 'Sis -r j (S) { ::1 -1-de 
2M f'so.. <.:1 i!:ls>} e-p ..... ~ 

J (S) ( D) { _. j-~ ( X)-f. • 
..A.i.( fsf',,... = o.:s - -- 1'1-M fst<'-li!:ls> + 

211 

~ (" ~)-1. <.t.l- fA~ Is> J -fscR +- ·..1+,.., e ,., 
\ H £.:- fi.s ~ 

"'{b·· + ~(1.+ ~)-1 <.:[- ftizoJ.i>}{S· - ~(1 + acyf, <<j[~ls-J.eP~fl. 
IV 'J M N E. -E . JS ZM M s 1'35) 

,., • J 

C TO'lf!DCTbKJ rv(2.H)-2. Cllp8B6,n:JIHEH COOTHOlli6HH.fl 

IJ. R. -fs~'K i.· (S)(fs4 R) ~ < c:a.! e fs<l. I SQ.> e 
Lli. 1 (36a) 

cs) { ;Je. <..:(/-tA;;/it)1 -f:fsli -fstR 
.'(1 (f'st,R)~ <.it'jjC) -t- N E: -E,· J<(JC\ e \sc>e , c366 ) 

11PJI!'l6M 

ct= 
1.-f"'J/! 

ZM 

....,.,. 
- tw~ +M,.. > 

::!-3! e =r ---zr:t 
Me. 

~"<co+ Mt ' 

-:L 

f = 1 - 'J! ( 1 + ~) = '{1C + O(x.H-:~.) • (37) 
ZN 11 

Ode lfYHRu;J:Jil (34) y.noBneT:BOpRIOT o,n:HoMy .1'1 TOMy lite ypaBHBRHPJ 

C raMHJibTOHHaHOM hA. (13) B npe,n6JI6 R. ~ e>o: 

( - i A. :Z - ~ ) 1.: > =- E,; ( i. > , ( 38a) 

T.e. OTIHCH:BaiOT COCTORHH6 li) 1'!30Al'!pOB8HHOrO 8TOMa C Maccoit 

Y11a. ., ROTOpa.R C0Bil8,U86T C llpHB6,I\6HHOtt M8CCOf:l: 8TOM8 (<~,c) 

H 0TJIH'la6TCJJ OT llpllB6,I\6HHOti M8CCH ~'>'~t aTOM8 ( (,c) , l1CTll:H-

H8.fl BOJIHDBa.fl lfYHRUH.R I cf G > aToMa ( 1, c) y,n:OBJISTEDPJ16T ypaB-

ae HII!O ( B 6 ,n:HHIIU8X 111 <t = :f.. ) 

II 



( - _i_ [1 .... - .1..) /Jf> = v£;. IJ"f> zr z z v J (386) 

-1 H TIDCIWJ!bi\Y ~ = ( :f - ~ ) > 
If = ,.,.._ 

,.....; 
TO !j:yHJ<IU!R I J ( > C TO'lHOCT:b!O ~ (2/1)-Z Y.UOBJT6TBOpJI6T ypaB-

nemuo (3U6) 

1 J t > = Vj ( .,, , l 1 ) = tfJ ( t :£) ~ 
~ ;e <<ct-ftlzLft> (38) 

~ IJC> = /if>+ 11 tzt>· 
E,; • 

IJpHHHM8R BO BHHM8HH6 3TO COOTHOJD6HH6
1 

p8B6HCTB0 (366) MOI!tHO nepe-1• 

TIHC8Tb B Bl1.U6 
-t 

(') ~ - -"1·'Kfs'l\ ) -f•tf?. 
.iu ( fsf, P.) ~~,-. .(,: ( /j t > <i ( r e s ( e % 

d 
- - Cf. 2 ~- -f'.st>R 

~~:(c:€/J&><jt\e- ~t s€>e = 

.j C i! I - - fst' /{ ::::: < L c I e - fst s B > e .. 
(39) 

I10.UCT8Bllilfl B!1p81K6HH.fl (36a) IT (39) B COOTHOII16Hll.fl (33), TIOJIY'ILfM: 

( ) ' "- /'s4. i! - fso.. R. "f. s .. (z R) = L-.-.(.:o..>~.:o..\e Is~> e = 
11't' ) . 

" - fso..f?.o.. 
= ls<t> e , 

(Sf) _ - {fsl il f- -{'st'R. 
~t: (oz,R.) = L:l.:t><;t\e 1sf>e = 

!..._ - fsl' £1 
= 1 sl> e 

(40a) 

(406) 

r~ Mil HCnORn30B8J!H COOTHOII16HHR 

( z. -~) 
~... = If- Gl ?41 ::: /{ - Gl ~ -t- 0 a. R 

+ 0 ( fz.t<-~). 
R, = 11 +tz,l R.+(r:. 

(4I) 

H8ROH6U, no,nCT8BJ!R.fl Bllp81!t6HH.fl (40) B (32), nOJIY'lHM OROH'18TeJ!bHO: 

... ) ~{A m .... ) -p.,.,Ra.. -:t. J' 
'l.J::~(l,R. =: L-.. $It 's(f"{ot~'Z.4 e. f.<( .D,..,.,.J(<!o..,,e .. ,o)+ 

Jt.-t-DO S 

(42) 
-fstll.t -1 • J 

+ As,1Js ("", 'i,) e !?., .D,.,,.. ( 4'1 e, o) 
) .J I I 

12 

"" 

~ 

I 
t 
) 
' :t 

' 
'J 
') 
• r 
{l 

~ 

T.e. np8BHJ!bHYIO cfl13H'l6CRYIO 8C11MTITOTllRY (6) B~·OOU16M BH.U6. (IlpH 

nepeXO,ll.6 OT COOTHOllleHlitJ: (32) R COOTHDilleHH.flM (42) Mil llOTIOJi:&30B8JI:I1 

p8BeHCTB8 Qt:t ~ 81 'Z 8 , !<OTOplle Cllp8B6.JJ:JIHBI1 0 TO'lHOCTb!O 

"' /(.-
1 

) • 3HatJeHliR ROa~cftiUl16HTOB As... H Ast Bl16npaiOTc.fl 

B 38Bl-!Ol1MOC'rH OT TliD8 pe!D86Mb!X 38,nB'l, HanpRM6 p, B B8JKHbM 'l8CTHOM 

OJ!y'lae CB.fl38HHOrO COOTO.flHH.fl C11CTeM!1 Tp8X TeJI B GOOTO.flHHH 11 =-1. 

npn z" = Zt Mel.::::. M, npR R.- 00 B cyMMe (42) 8CllMnTOTL1RY 
' onpe,neJIReT rnaBHIDJ: 'lJieH s = n = :1 , npW!eM A::to... = A:11 • 

I 

4. 06cyllt.U6HH6 pe3yJII>T8TOB 

C.!!.6J188M H6CROJ!bRO 38M6'18HHtl: no nOBD)zy npe)J.!i.ny:I(liX B11'1HCJI8-

HR1f, llpe1lt.U6 BCero, orpaHH'lEHIH6 no. TO'lHOOTif rv (2t·1)-2. npR Bll'll10-

J18HHH 3H8'16!U'Iit f&~ H fs~ (31) .flBJ!R6TC.fl H6CYUI6CTB6HHJ1M 

H D0YCJIOBJieHO· np91dJiliiK6HHhlM perneH!IeM·ceRyJ!RpHOrO ypaBH6Hlii.fl (1'7) 
B <topMe (21)'. I1p11 'IL1CJI6HHOM perneHHH acXO.ll.Horo ceRyMpnoro ypasue

HL1.fl (17) DTJ!H'lHe Bll'lliCJ16HHHK 3H8'l6HHH fsz OT TO'!Hb!X 38BHCHT 

Jmp.t;h OT paaMepnocTn .. N CHCTeMil (4) 11 B npe.ll.ene /'1-+ oo .!!.6JII!tHO 

liC'le38YTb.;PasyMeeTC.fl, 3TO YTB6P!lt.U6HHe noRa He .UOR838Ho·cTporo li 

.flBJ!R6TC.fl 3RCTp8DOJ!RlJ.l16fi pesyJibT8T8, DDJ!Y'I6HHOYO B ,n:BHHOM padOTe 

BO BTOpOM nD.P.fl.uR6 TeOpi1H B03MYUleHliiM, !I OT'l8CT!cl OCHOBI1B86TC.fl H8 

OTI!1Te 'IIICJ16HHb!X pac'!eTOB. Tpy.ll.HO, O.uH8RO, COMH6E8TbQ.fl E ero cnpa

B6.JJ:J!HBOCTH. 

TaRoi! !Ke aRcTpanoJIRUlfetJ: .flBJ!.fl6TC.fl nepeXO.ll. OT cfDJr.WJI (35) r< 
<f0Jr.IYJI8M (36a) lii (39). I10R8llt6M, 'lTD T8R8.fl 3ROTpanOJ!RUlf.fl He JlHJDe-

na, O.uH8RO, OCHOB8HI1M. PaCCMOTprrM .uJI.fl 3TOrO COCTORHI'l6 ll'l'l:' > 
OHOT6MI1 Tpex T6Jl C TIOJ!HOit 3H6pr!Ieit E ,.1:' , ROTOpoe npH I(-. oo 

p8CTI8.JJ;86TC.fl H8 aTOM (tl.,C.) B COCTO.flHMH Jn> C 3HeprHefi E .. ~ 
H .fl.D;IJO t . BOJIHOB8.fl cf:yHIUT,Ii.fl T8ROM CHCT6MI1 npH R-+ oo B COOT

BeTCTBHH C (6) HM6eT BM.U 

( 
-fna.fl4. -1 T ( ) y (-z 1.) = Ana. lfro ~"{ .. ~ i"a.) e R.a. l>,..,..:r <t>,., e .. ,o , 

1'\'t' ) • 't (43) 

P"o... = {- 2Jltc..(£.,'l:'- E .. "-)3 • 
(B gny'!ae sa.ua•M pacce.flHH.fl, T.e. npn Ew~r> E.,ot.. ,HeD6Xo.ll.liMO 

38M6HI1T:b f _,. ±I. p , R8R B (256) ) • 
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BOCUOJI.D30B8Bll!HCJ> 0603H:3t.I6HIDJMH (34) H COOTH0lll6HH6M (4I), 

MOJKHO 33DHC8Tb pa,IUI3Jll>HYIO t.I8CTJ> 8Cl1MDTOTHKH (43) B BYI.I\6 

... ) ._. - ftto..fl<l. tA.fno. Z!o.. _ f•":. R 
~'t' (z., R = <f.,. (y.,4' 'l.4) e = /rto.) e e - = 

fl. ... 0<> 

C;J,f"Ai!·4~ -p.,a.R 
= L tt.o.><c:Cll e n-Cl> e , (44) 

t. 

KOTOpll:ti COETI3,I\86T C Bllp81!t6HH6M (40a) npH S = n 
OTCIO.I\8 CJ16.I\Y6T B8JKHHil: BRBO.I\: qop.~yJIR (37a) a (39) MOJKHO 

HCDOJ1J>30B8TJ> ,nnfl UOCTp06HRH 8CHMDTOTHRH p6ill6HH:ti CHCT6Mll ypaBH6-

HH:it (4), MHHYR qop.lyJIR (25), C KOTOphlMH OH:H COBD8)1;810T B nepEOM 

DOpJ!.n;K6 T60Pil:lf B03MYi~6HHH. Yt.IHT!ffi8B BC6 CK338HH06, MOl!tHO cqop

MYJ1HPOB8Tb CJ16~romHH p6U6DT DOCTp06HHR 8CHMDTOTHKH p6lll6HlfH CHC

T6MH yp8EH6HHH (4) DO 38)1;8HHOH qH3Ht.I6CKOH 8CHMDTOTHK6 (6) COC-

TORHRH ll't 't') 38.I\8t.IH Tp6X T6J1. 

ECJlll I C:a 7 H li 8 > - B0J1HOBJ16 qy HKU!fll: H30J1Hp0E8HHJ1X 

8TOMOE ('l,c.) H (f,c) C aqtrSKTHBHO:it M8CCOH, COOTB6TCTBYIOI!l6H 

B!16p8HHOMY pa36H6HHIO CHCT6MH Tp6X T6Jl H8 DO,I\CHCT6Mll (Ia)-(IB), 

TO 8CHMDTOTHR8 qyHKUHH ji (fl.) HM66T BH.I\ 

i<.a. (R) .. 
a.pl1o.~ - - f D <ia.l e Ina.) e ""'" , 

J. .. , (f{) = <a I e- if .. tl 1;-t> e- f"' R 

• 
(45) 

r.n;e (na.> K /11.1) - BOJ1HOBJ16 itYRKntm 8TOMOB ('l,c) H Ct;c) 
C HCTHHHilMH npHB6)1;6HHh1MH M8CC8M1I 14\4. l'I ~"'tf • llpH pa36H6HllH 

(I3) llM66M I ~a.> = (11.~t > , npH pas6Hemnt (In) B Kat.IecTBe 

6~HilR M8CC!1 HCDOJ11>3y6TCR ~ 0 H B COOTB6TCT13Hll C 3THM 

Ina..>= 41. .. ('f,. z) !~ttl) = !fl.. (6',~) } . 
04. = ....... 

Y"'c ) oc = ""'' j11. (46) 

C Yt.I6TOM STOI'O 38M6t.I8HHB M3TPHUN rrpeo6p830B8HHB (45) B BBHOM BH

.I\6 MOLqO 33DHC8TJ> CJ16.I\Y!OmRM 00p830M: 

14 

~ 

. 
I 

iJ~ .. 
~ 

,1\ 

O..fKo. t - s ... ( _,. . C(fHt:tt -+ < lo../ e I tto.> =- · dz l.f;._ 7- ')'e <f., (Ya.'l) • 

<if/ e-lf.,,z/nB>"" S.Jt·<t;;( 'i )e'-(f.,ti!:!f;.(t/l) 
, \47) 

I'.I\0 DllOOp ~YIIIW,ItA <f. o./ H < i 8'1 .I\ItKTY6TC.fl Jlr1'llll> C000p8lK6HHBMff 

Y.I\00CTB8, IIO <fYilliU!fl'! In;> H jnt> ,I\OJIIKHJl COEII3.I\8Tb C LiCTMH

tlllMH t;yH!HllU!Mit [1'S0Jir1pOIJDIII!JlX 8TOMOB (~,c) :H (f,c) B nap8-

00Jllt'I6Cllltlt HOOp,IU1ll8T8X. 

5. 38I)JliO'tJ6H.I!6 

B .JtBI!II0£1 pa6ore DOI<nsaao, "'TO acHMDTOTHHa pemeHHi1 cucreM!l 

ypaEHBHHtl (4) oor1IOCODOIID o r~lfSvrtlecm!M.I! rpaHH'IHhlMM ycJIOBMRMH (6) 

38,1\8'111 Tp6l{ T6Jl, llp11 )iOTIIJSDT6Jll>CTn6 3TOTO YTB6PIK.lt6Hff.fl CYI1!6CTB6H-

HO LICITOJI:b30B8H8 IIOJII!OTB D)~liDd8Tift.I6CI<OrO 0831108 (l> , O,IJ,H8IW C 

38,lJ;8HH0£1 TO'I!IOCTJ>IO 01!0 O!lpoi36)J)UI130 T8Illlt6 nprr r1'CIIOJ1:b30B3H!!IT KOHe'l-

HOI'O, HD ,I\OCT8TO'li!O ClOJ!bi!IOTO He6opa f/ 683HCHI1X trYHilm!H 1~>. 

B CBR3H c a·rHM Mnoro•ttfOJlllllHh!O nontJTitH y.n;onJIBTBDpun rpanut.IHblM 

YCJ!OBMRM (6) D .n;ny Jty pODl!O DOM C1 pilelJUUt61H'!U 8.I\Ita08TH'IIJC!lOTO M6TO.I\8 

( fV:: :/.) 063 UplrMBIIBintJI !lOOtl 0 I'!CTOMI:l 3cf~6IlT11'DHJ1X ll0T611I.Ul'8JIOB 

V .. (R.) CJ16,l!y6T ll{ltt:li!O'l'h ll6DOCJJ6,D,OD8T6Jll>HHMM, (0630p pae50T 

3TO;~ H8I!p8BJJ6HV!Sl .U.OH 0 ll{l0~.11YIII6t! CT8Tb6 SDTOpon/3/), 
Ilp8KTit'l6Cil8Jl D811!110CT!. IID1Iy'lOl!IIWC qopMyJI COCTOHT B TO(vl, t.ITO 

oHrr nosnOJIBIDT oysuT.b I'!IITOPDOJI nsMeHomm R np.u l-IHTerp.l'lponaaMVt 

CHCT6MU (4). 3TO OCOClBIIIIO DOII!l!O npn Dll'II1CJI6Hitll OH6pnm CJ1800CBR-

38HH!1X COCTOSJHUtt OHOTOMI.t Tpolt TOll, '8IlP.llM6p, CI1CT6MH e + e- e +, 
.ll:Jill M030MOJ16IIYJ1 al J/'( 1'1 ell:/'( II7. 

lloJiy'!ionnbla o J~llllott poeloTo posyJIJ>TBTR cymecTBeHHbl T8H1!te 

.lVlfl IlOppaiiTHOtt OOOTOI!OD!Ut rpomT'liiWC YCJIODitti D MllOI'OK8fi8Jll>HOti 

sa.n;at.Ia paooMmtn np~t onuoomtl1 npottoccon nepapacnpe.nenemm 'IBCTHU 
B CijCT8M6 Tpolt TOJI, 

0TM6Tm.l TU!ll!tO OIIOJ!Ori'IIO M611t,l!y YPBDHOHI'I6M (2I) .lVlfl Cll6RTpa 

SHOpru~ OHOTOMU, 
11
MOT{lll'll!OH 'l'pDHOJIJII..ll!OI!HOi! 3ItCTIOIIeiiTOit" D cfloPMY

JlOX (47) 11 pa::JJUt'l!!UMit npoodpasononunMn no.n;odnoro Tlma, McnonM~
OMRMtt npl'l onnunmut :moi'!TOI!on, n TeDpl'!u cBepxTany'JecrH u T • .n:/1 I, 
lie 110RJI!Ott0110, qTO OTMO'lOr!ltOI! BIJOJJOrHJJ npOCT>'!p86TCJ1 .I1.0CT8TO'IHO 

.I\8Jl0Il0 1'1 MOIItOT OilO:JO'l'bOS! D0110Sl!Ott npH OOllCBI!Itl'! p83Jl'l''IIINX CBOi!CTB 

CMOTOMIJ 'l'po.x TOJl. 
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B 38RJlJ(Jq€HHe BBTOpu BllPBlltBIOT <51laro,u,apHocTb C. ~i.BHHHUROMY, 
JI • :fucapy H !~ .Il • ~aiicj'Maay 38 IIJlO,IJ,OTBOPHil6 .!WCRYCCHH B IIPOU6CC6 
pa(50T!l H8.1l ,IJ,8HHOi1 CT8Tb6lrt, a T8RIIt6 IO.H.JleMROBy H :1.B.KoMapoBy 
38 o<5cy~,ll6HH6 ps3y1lbT8TOB. 
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