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1. BBeneH1:Ie 

AImSO'rpOIlIDI nOJU'IMepHliX MaTepRaJIOB, KaK IIp8IlWIO, IIpHBO,ltRT K aaa

SOTponHol KO~PM8UHR MaxpOMQneKY~, HS KOTOpHX OHH COCTOHT. HMeDTCH 

MHOrOlJllMoHHlle 3KCnepHMeHTaJII,HbIe TOM!! ITO.n;TBO])lK,ll;eHHJl, nanpzaep, B pa

OOTax ITO onpe.n;aneHRD paazyca RHepUHH MaKP0MO~eKY~ HaTHBHOa ~O~Juno

31/1~llOJIHMOpHUX COTOK/;;;-J~a TU.KJKO MaKpOMOJlOKyJI OCHOBHoa l~Olill rpeo

HOOOpaSHliX Jlrn,ItKOlqlHCTaJIJilf'lOClGlX IIOJUIMOPOB (lKKII) 14-7/. 
B paoorax /8,9/ rrpOBO.n;OHO TOOpOTH'IeCIWOpacc,oTPoHHO KOWPOPMal1,HH 

MaKpOMOJIOxyJI rpecaeocpaaaax lKKII. B paoorax 1 9 OWUI llP0,IJ;JlOJltOIIii 

nse MO.n;8JlH aaaaorponnax CBOOO.llUO-CO'IJIOHOHHblX uonoa ,IJ;JlII rpooueocpaauux 

JKKII B CMOKTHlloCKOll. II: HOMaTWIocKoll. HO,llo!Pa:mx, c nOMOU\hBJ KOTOpUX npoaa

repnpe'rapoaans IlMOIl1\HOCR <JKCIIOPHMflHTflJlhHlW NUII1118 no paccennan 1I0C!.T

pOHon. 

U .llllHHOlt pnoore paccaarpunnorcn (:nMllfl oouian MOJlOJIh GBOOO.llHO-eO'I

JIflHOIlHOII nenu, IWTOpllJl COJ\OplUlT IUlI( 'l:jl:TllIlli I:Jly'I:'" yllOMJlllyTyl1l MO,llfUIl'l. 

ucoooo IiHHMLUI118 B PflMKIIX :.)'I'olt M0,llOJIII YJ(OJIOHO I1I1TOpllpO'!'lUUlI1 TOlt 

OOJII1C1'I1 Jt/UIIUIX pnCeOJlIlI1H, xoropua <:OOTBO'I'C'I'llYOT OTHoel1TOJlhllO OO.l1blllllM 

yrJIHM pucceanan (oOJIUeT" !(plI'rJtl1) 11 KO'I'O(lIUI 1/,1(:0'1' II GOOO 1111l!lOpr.1IUUlI) 0 

crpyxryp« 1I0JlIIMfl[JIIOII H411111 B uOJIIl<:'('11 (l1l:IMI.lpOB, Cpmllll1M1IX C 1l0JlI1'1111101\ 

eeI'MtlHTII Kyllll. Ll pll601'I) plll:CMO'I'pOIi MO'l'O,/t l(pll'I'I(11 II OOIlIHM <lJIY'lHH 11IIW}O'I' 

ponaoa Cl1060,llIl0-C04JIOIi1l1IIIO' 1\111111. Mo'I'o,l( \(pll1'IUl ,II,.JUI 1I:10'('POIiIlOI'O 1:.IIY'IIU1 

IIUJUlOOIIO ~:UlOlIWII II oO:JlJpn 101, II 'l'IIIUIW 1\ 111"IIIlJ,J(III1IIUX II IIllM O::IU\H:JlX. 

;~. l;!J\)(lWlI!V-~\illlilll1t.l.!l.1MlJLjlI&.J.ll!J.J.!M!liw~rJJ.I.! 

KIIII4:lill'IIWllllIl '~1I0(1Il,I\1l0' .iO'LlllIlIlIllIlIlJl Il"1I1, 111'")("1111 I\YIIOM II II[lU)\C'I'III1" 

)1110'1' WI I:II0!l MO,lt'VII,IIYII I till II, , OOC'\'O!llllYII ~:I tI lJ)(l1l1l1llOlUH mll'MlIlI'I'OU 

(I\vllll! ,IVIIIIIII~ f , 1I0nllU,ltOllll'l'llJIhlllJ I:IIJI:tllIlIlllX ",1(~1II n )(JI,YI'IIM, IIpl1'IUM 1111 

OOIlIIlJI ,IJ.,IIIIIII\ ~/I' J(lJ)11II11I1 1I01lIllV(Il'I'I, I: "",111I1I1I 111I11'I'Yl'lIoll ,1\,11I1110~t 

I ""UlJ,lIlJll I (lllll! I,", "l'II""'I'llIt~lll 1IIIII\,/(lJl'O OllJ'MIIII'I"1 11:llJ'I'POlIIIII II 

IIP"'''IVIIIIIl'I'IiU II IIn;IIHllIllI1M/I 0'1' opll"II'I~11l1l1l ,Hi'I'll.IlhllllX OIlI'MIIII'roll. lluru, 11,/(1). 

ILIII,1I1111 IIUpUI\U'IC1IIIIO II IlpWi'I'pHIII',"'11U pll:,"II'III1IX IHII'MUII'I'OIl 1I11 ,y'lIl'I'IIIIIlU1'(lt1. 

1111 J1illIlUl ll'I'Il'I'III"I'~'1lI0IHlR MllJlIlIIl1lql 11'1'11 1(11111, 01l1111111111"'I'01I 1~1I11.llY"IlI1M 

1'1141111 Ul,/(Il.lllllll1 tiM 
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o ('S I i.Z, .. ,I '(\,- ) ~ [1/4 J:t L r"-s ((1- e). S( I~. - e ) I (I) 
.::, ,) , 

rne (i - BOKTOp L -1'0 COI'MOHTa. 

ECTOCTBOHHHM o606~oHHoM ~OBCKOH UOITR HBnHOTCR UOUb C pacrrpo,Ito-

JIeHHOM	 _I ~ -")
"-,,,,~-") r-.-" ':I(''''} J(S ) 9( ," )yCt1/'/.."."L!I.')::.f' S "2 "', , ( 2) (.f	 (.r, 

rne J Yli~) d t~ 1 I!l ~'2-»::: Q .
 

B 06DloM CJIY'lao KOHTYPHaR,IT)II!lHB. L TaKO! nena SaBl!lCHT OT KOHJqlOTHO!
 

KOHqJm'YP8UIDI nena, II03TOMy KOHTYPHM ,U,lmHa POaJIbHO! uena L e CMSaHa
 

C llapaMOTPaMH cBo6o,I{Ho-COqnOHOHHO~uemt qJDPMYJIO~ 

Lr:::: Z L} = /I.'J l""'jJl'i') ((Z.	 (3) 

3TOT HO~OCTaTOK MO,IteJIH CBo6o,ItHO-COqnOHOHHO! U8mt ORaSHBaOTCR HO

CYllI8CTBOHHHM IlIH! BH'Ill.CJIOHHl!l 1JI:lSI:l'lOCKll.X BeJIH'lliH, TaK MK npa 60JIbWHX..A! 

OTHOCHTeJIbHOO KO~OCTBO KOH~auM! U8mt, KOTopoe HM80T KOHTYPHYD 

,ItJIRHY, CYDlOCTBOHHO OTJIR'ffiIllIlYIlCR OT Z L, '), HOSH8.'IJIITeJIbHO. 

McmHO pacc'rararr, qJDIMlJaKTOp cB06olUlO-COqnOHOHlIOA nena, IDoIODDlO! 

pacnpO,IteJI811HO (2) B 0611l0M CJIY'ffiO. HanOMffilM, lITO qJDPM!llaRTOP CHCT8MH, 

cocTORllloA H3 MTOlIO'laux paCCOHBaTeJIoA HMOOT B~' 

n '-,	 , ~.,;v; r .t, (.:'; ')(.): )
f'(~ ). M! /, >~ '<' l " (4) 

-';> I ~J 1 Y1/ . , 
r~o (r	 - BOJUlOBOll. DOKTOp pacceanaa (I{ .J S, 1/,yI ,) - .I1;mma 

'I /r 
BOJIHH H3JIY'lOllHR WUI 'IlICTH~, (- - yI'OJI paCCOffiiJ1JI). !'NoHHO BeJIH'lllIlU 

P( Y ) llSMOp.lIOTCR B aKCIIOpHMOIITO no ynpyroMy ItOI'OpOHTHOMY pacceaaao 
He!TpoHOB BU MUJIlHl Yl'Jlll. 

n CJIy'lUO allll~IOTr)()lIBOM cDodo~lIo-co'U1eIlOIlH()tt nona MIl' )~OJDKHll :lIUITh 

paCllpO)VIJJOIIIHl PUCJ:\HUllUlllIIX umrrpon no C\H'MOlf'ry I\,YIlH • lryC1'I, aTO )lil(~n·· 

P0.l\OJIOIlIIO (JIll'Il:1I111l0'l'Cli IIJYIIIGU\u£l )/ (. \) , 1')10 " lIaMIHUIIl'l'CII OT - I /: .ItO 

f/.) II', () II IlolITPU '~OI""OIITI\ Kyllll. 

'I'1l1( JKlI I(III{ 11 1~II()lioJI)1I1 "(j'UllIlIlIIlllilll Illtlll" I r.u: 1I}1lt.ll'lllltlHll I J/I \ ) IIOCI1'1' 

MO./\lIJII,III1£l XILPIl1I'I'lip. lto.1 MOll II" 011'1'10. IlIUrpI'IMOp. ,I\I'ICIIPOTlIlll' pill: II pU.ll1III 011II II 
I' 

I ,\'(!"I ftl), ( ~,)~' c' ) 
111"1'1'1'011	 II ,:.ny,lIto,lt. I M\lJlIlO :1l!MlIIIWI'I, IIlIplllllll"'TIiOM , 'I 

t , I' ,\ I	 (C,) i,'(:..) I 

( ( I " / 
II ,I\lUIIoIIUlllllllM II 1lUlllqlll'l'lIIU Pllll'IO'I'IlX 1Ili1ll',Illl l~y,I\\lM 1II'lInlll,:11l11/11'" 

PIll:II pll,/lOJIUIII'IU «(;). 

11\'11 IIIlMlIll\1l '~'('I J 11K)\I"J~IIl'I'IlJl lIW.Oll.l\1I1l 1I1l'UlUllullllotl 1\t1111l II pUlllIl'U)lfJ 

JllllIlIllM (:") M'1&lIl1 IIpn)\C'!'flllil'(", II IHUtli 

p(r):= <t -e 1f.(Gf;-ItJ) 5d.\c{ ~j ~(s;) 2~) e r(l~.\- ry~.), (7) 

'r J 

rne It; - ~C-BOKTOP UOHTP8 COI'MOHTa, a C, 0= tz~ /j~ . qopes 

.c.. ... :-> 0603f1'lOHO ycpo,IUIoHll.e C pacnpe,ItOJIOHHOM (2) • 

:Be.1m'mHa tS OnpO,IteJIROTCR Bhlp&tOHll.OM 

S-r <2.,' 
fIJ-

JJ. s~ c(Sfi '1 (~: ) ~ (S,) ) >	 (8) 
.... ,. )J':: t
 

~OR B B~, 'ITO
 /,, ";'	 i -')...	 -"> -') j"'-' y '( r - Q ' 
l' /_-. LR' - k.. - 2 cJ .? '	 (9)

[ ) 1i~.jcl 

(7) MODO rrp8~CTaBRTb B B~8	 ' 
tv '	 ~/ t - f , -) ~ , L -, ,.')) . I ."} 

;"),,,2'	 <!A./Z\ t'21lc )'.'I';ite'l ;/?/7/C'l't.)//t,/j'~jl!'-r(1	 -;- I / i_I .- I I\./ \ I .i / ' 
I-I I:!!.J '( l 'i" (10) 

) 1')' '} 

I'~e 
JI ( Jd" f (~,) e' t I 

B (10) YCPO~8HRO,(".> IIPOBO~RTCR npll IlOMOUU1 paeIIp8~8JI8Hl1R no 
.lVII:lH8 onnoro COrM8HTa ))d) ,THUll (2). C y'll:t'l'OM aroi-o IlUpa1l.81UlU (10) 

Ilplfo6pOTaoT DI1,l\ , (

~') 11)( f~?, tv 
,

( " / (11)HIi') ", P:" A:', 
( '.. ,I 

I'Jt{J
 

) /) A ~. ,I I~:')I (:' ,
/) .' /)/J II,> 
, ,~) . , • J 

( 1~~)I fI (' ~	 I~: :). \!\r I II 1/:, ,\11' .', 1'2I'.' 
\ ", • I ~ 

, {":1', ) (" '/ .. ,\' 'I' 'J' ( " (' 

1101:JIll CYMMlljlOllllllllJI 1I0001y'IIIUM IJlI'III'III'('ll.Ill,lI11 

) , I'" I'! ,I (I( ) \, fI /1 r , ,' , I ;\	 ( ( I: l) 

JI,IIII IIUII pllIlUI"101'0 PIl'IIII'II,1\\l.ll\lIlIlJI (1',) (IIUIIOpMllplllllllllllll'O) IIllp/UllllIlIJI 

( J ::) IIplllJ(1pu'I'1l11'r 1Il'lIIlpU'I'IUI£l IIll,ll 

/):1 ) I I !:""/'I"",:· .. Vt ( J I I'} , III.' 
( 14) 

'}	 :1 
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> " -") -," " "') (''') C f -, ,,') O(~"')d2""?
~:: J I~ (S ,1'"1 't 11 '< ) ,p(. c c ) ;. co~ (f ,~ ..) . I 

A2,ecaa }J(~) z: [>f}-"'». BBH,Dy roro , '!TO BeJm'IHHIi Bill C .IteACTBHTeJILHIi, 

SHaR RJ Ii (13) nponyuea. BeJnI'lllIHY ,) ,onpe.IteJIeHHYD BIipalleIDIeM (8), 

MOlltHO npe,l(CTaBIIlTL B mute 
~. ~-

5':: 2.: (A(h~~) ((~;n))r- ":?' <1f-,1~=~)/<IJ-J(f=J» 
t::( I;r' 

wm ,c;. fI, - jf'- {<, ) r (/'c' =r>") !? ~-" c) 

IlOCJIe,n;Hee BIlpaJltelill.e MOlltHO rrpe.ItCTaBl1Tb B BJ,me 
~. 2..«: 2L 'I JlZ(rc~J-i?(f"·) 1

,S :' 1\ P, (~ .,) 1 t ;;;.. --'---J~-L~~ (15) 

~H3H~ecRHn CMHC~ n&rrH'rnlrn S' - JTO HHTeHCHBHOCTb pacceHHRff Blle

pan (T. e. rrpa t '" 0). Bropoo cnaraeeoe B (15) OTJlIIl'IHO OT HYJI.H B CJrY
sao , OC'JUl BeJIH'Uma CeI'MeIlTU KyHa UHH30TPOJIHOll; cB060llHQ-co'UIeHsHHo£!:

--, (" 

uena HOO.ItHlIaKODIl II pa3JIWlIIl1X uanpaaaenasx P Z
,)-

/,' • 3'1'0 Hp'lllO,Ll,11T. KaK 

OIlJIO Yl\.'l3UHO 1lI111l0. It P!\3JIWlIIUM ,l\JHlHaM uena npa pa3H1lX KOH!flHrypal.l,l41IX. 

PaCCMaTpHBaeMJlj{ MO,nOJIL HMOOT 1IH:JH'IOCIUl.£!: CMHCJI II TOM CJIY'lae, KOr,l(U UTa

poe CJIaraeMOO B (I~i) npoHo6pOlll.llMO M1UIO. :.lTO YCJIOBHS MOllIlO IIICII0Jlh30

BaTb 11 Raj( KPll'fOplltl IlPHMOIIHMOCTIl MO,nfJJ[\l :.UHi30TpOIlHOa CIlO60llHO-CO'IJIUHUII

HOt!: IIeIm. 

OKOII'IIlTOJn,)1O (lx)pMI1~lI(T0J! 11I1II:IO'I'pollllotl cnooonno-counenennoa UUlUl 

IIpIlIlllM:lOT fil-l.n 
'I I.' L 

(If',)1I? 'J (/1 11", ( /l 1 

, /\ 

) 11/:' 
1',/\0 IUj'IIl(~/UI"T<:J1 <: IIIIMOlllh") (I~J). II ,,::. Il II C c 1I01l01l{J,1l Uti). 

:I. 'kJLtY1lIJwu:.vJL~1I1 JlJUU<J.!Y~.:J.i.\.l.'lJ1011UlWV" !lOIUl 

'I>0plltl~IJC'I'()P I~II( I()o.llllo ':O'I.JIOIIPIIII( ,t! HOIIII I"-Vllil (lin:1 Y 'Il/'I'1I OO'I.llMlilll 

:111'110/('1'011) IIP~ .I\O<:'I'IITO'IIIO Mi~'111X 'I 11 110JII,IIII1X ,t IIMOll'I' YlIllllnl)(~lul"IIUR 

1111,1\ • .lLIIJI /11111 Jlnol\lI "'~JIY'HtI' IUlPIIJIlII1II10 

1 ) , ( ('/)1'1 ' 
" 

:v ( I 

. " 

1'.1\" " I 
• II r ; ':poJ\/lIlR I{lW~I\l'/I'I' PI~I\I1,VOIl Illlllllll,Mll I\UIIII.){ I ~I (I 

B aTOM pasneae JrlIl IIORalleM, 'lT0 :BY.palIteIDIe (17) BWI0JIHSl9TCfl JVIH 
JW60ft cBo60,IUlo-CO'tlI9HeHHOI IJ;eIIll III MozeT pa3JI1J'18.TLCSI JIHlII1> 1lIiPaEeHllleM 

,IW[ X • IIyCTD ~ - HeItOTopaJI zapaarepaaa cpe,IUllm .rr.nmm ceN9HTa KyHa 

cB06o,IOio-co'tlIeHeHHol IJ;eIIll. HaIIpJilMep g = <:: I~,~ • COOTHOmeHllle (17) ss
II0JIHSl9TCJi IIpH YCJIOBHlll 

.et~f. (18) 
A2, B HEcJm aTO YCJIOBHe BhIIIOJIBeHO, TO BeJIH'IHHI:l C B (14) MaJlO 6y

lIYT SaBHceTD OT t H C ~ I. 
.liJmSOCTL BElJIK'lltBhl C It snaaane YKa311BaeT aa TO, 'ITO IIlSMeueHlllo 

ilJoplo$UtTopa (16) B o6JIacTH (18) 06YCJIOBJIeHO B OCHOBUOM H3MeH9Hl1l9M 

sroporo caaraeaoro, ~ C MODO IlOCIIOJILSOBaTLCSI 1lIiPaJteIDIElM 

C ~ 4 - i <:.(f. ~> , (19) 

a B8JllI1mHli A2 III B MOlmO BhI'IHCJIHTb npa f = o. IIpH ,l(OCTaTO'IHO 60JIbmOM 

ft.r (sropoe YCJIOBHe IIpHMeHllMOCTI<I ilJopMliaKTOpa ,lle6aR:!) BIlp811SHHe (16) 
MomHO rrpe,l(CTaBHTL B BH.Ite 

e(r<.>:~l(_ "1 
-t 

j.,~ ((j 'O!...! .... /1<'1 Il< (20) 
« ..1- t' t ,1 II 
,) s: /7 I 

rno 
~" .-' ,;i, ';") ? " 

<} .1. Ii ' 
)l.aJree • HMOH n BHJJY. 'ITO rrpa 60JIbWHX 11 . ,<) ';(8,\/ 0), H3 

llHpaJleHHR (20) nOJIY'lUSM 4lOpM!J.lA.KTOP ,Ue6llf1 ( 17) c IlHpnMeT{l/lMll 
.e/'/" ,h"i'// (21)x 

,) 

llpK aTOM I1peHO<JporaOM 1I0pOOM CJII1I'UOMllM B (:!.O). ICOTOpOO IlpOnOplI,llOllllJIh

/10 1 I ;t/~ 

I'1.1CCMOTpHM 1I0JU)O()III1U IlUJIII'IJlIIY x . I'~J MOlllIO IIPOJ\IlTllnIlTI, /I (V10

)Ij' UllOM BJI,Il,U 

f\'X ((I (/ j( (
( ~:~:)• /1,i 

" " I}( , 

I'J\II ~. ,
\ ~ , \ ' (:' i , ( .: I (::;1)
(i '" 1\ I~", J /
 

I
 
II ,. K ~ .. KI/J\IIIWII Itu0pJUlIIIlT. 

TUII:tO\l {:.I;: IlIlMMII'I'pll IUII , 1I lIoa','oMY /l1l1I1'J\lI IIIlltJllI'I'O!l 1"UtJUI IcoollJtK-
' 

1Ul'I'II/LlI fllloToMn. /I Ico1'O\lo£1 Oil .Illllll'ollll.nllll. ()(1I1'IIIO 1I')'1l 1COOll,Itll/lHTIUUI OKO' 

TUWI .nUI'){O Ol1IHl)\UmlllTOll -. 01111 llIU\aIUIIl ,: MllKPOOICO/llI'HHlItllMK ollo£1o'I'IIHMK 

C:IIMMU'!'PilK O<J(l/l:1I111. 1111 M/UIIIX yr'JIIlX ( ! '0) I!MJPMlMIIl'I'O[l Jlu<JIUt II [I K11.11 11

IIlUIlIIO KMIIUT /111,1\ 

II [l XII . I( 'I r. \ )1 'I (~:4 )" ,J )', { 

~. 
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r::.,::X. / :::}/ e~ i / C; • (25) 4. (OOllMI1a.KTOP CBOOOJIHO=CO'!H8H8HHol!: Herm Ha 00Jllill!KX yrJIaX 

(OOP~TOP ,UeOaJl MOlKHO Ta.roIte rrpe.n;cTaBRT:b B BR,IJ;e 
~ 

I.! ':(:; 1- 4 :,,~' e f ex:. ttf ,f2v1. t? , (26)
D L/ "", p= 1 

/ 
rne z: '" rl'o, . 't. L ._, 

Ms wpaJl{eHHJI (26) BH,1UIO, 'ITO npa ll>HKCRpOBaHHOM 4 H Z -':> 0 
K03~eHT rrpR '!HeHe ~/z , KOTOpHlI: HSMepHeTCR 3KcnepRMeHTanbHO, 

npenceanaaer CBepTIq reaaopa R.... ,<'/1 C TeH30pOM e1 0(. (t)' • 

llerpynao yoe,IJ;HTbCJi, 'ITO cpe,IJ;H:Jirlt KBa,l.(paT panayca RHepUIDI nena ~<. 

CBJiSaH C TeH30pOM ~ COOTHoweHHeM ' 

(iz ~ f2 d f!.), T fZ. I' ;: ;,~ {( . (27)J i' _.. '.' 

C ytreToM BllUleH3JIOJItOHHOrO napaaerp X MOJItHO npencraaars IWi( 

) . 
~ 
'( c ~ x .l , " 1 ,.. (I \ ~ ,! ,.1 (28) 

"'-, /1 . 

Billl,IlY roro , 'ITO J~¥I<U'OllllJlhHlHl KOMIIOIIUI/'l'1J rcaoopa ft.' nOJlOlIUlT6Jlh

!ill, MIl flpmcO.I\l1M J( llIlJlO.n,y, 'ITO llapaMH1'p X JIlIJIRO'I'C'.J1 llOJIOJIUITMhIlOl1. IClIlU~-

panl'moll qlOpMoll OTIIOCl1'roJi10110 y" . O'l'(:XVlll CJIUJlY OT. 'l'l'O lJ f'-lIpOC'l' 

pane-me 1I01l0PXIIOCTIoI JIOC1'OHUlUH :IIIIl'IOIlI1t1 1\ JIIUIJIIl'I'I:J1 :)JunmCO~IlIlMI1. 

Tim IUtl, Ilw)\lM:l~m'I'op 1luolul I > IlllP'IlKIIU'I'(:J1 TOJlhilO 'WpO:l IIUpIIMOTp 

I. • '1'0 11 1I01l0\1llI/OC'I'11 plUll/ot1 I1U'I'OIlCIIIIIIOC'('11 J~llJl JlJUIJlI)'!'(:lJ :JJLIII1IWO,I" 
~IlIlMI1. <I>0pM:l~lJ(1'op .lIMlf)OI'O P'Il:I:oI1IIiIUIIPI'O ,111',01('1'11 1111 M1LJIIIX yl',lIllJ( I1MUOT 

III1.1l (: r.) • 

Ilpl1MO 'v I'I'f VII"loti (ll:' ,111 '1111,)( :1'I,MI II~ Ip"'l~ IWI'( '1111 I\Ill'1 LIIIoJ IOtl 11I1I1',IO'!'IIOIIIII 11\ 

1'/H'I)OJlIIO CO'UIOl/tlIIlIOt! IlUlI11 OI(II:1I11Ill0'I'I:lJ TOT IIWIIl'I'. '1'1'0 1I0IuIPXlIOC1'11 PIIII

illlt! 11I/'!'(lII<'I1I1II1II:'I'11 OC'I'IIIO'I":11 :J.lUI11W"".1lIlMII 110 '1'lllll,)(11 II MIL/I".VI'JIIl)".£l 1").111[(:· 

'1'1', I/O 11 II O(IJIIIC'('11 !'opn:l.110 1111./1I,IIII1X y".I10ll. II I1MollIl" II o(IJI/IC'I'11 Jlllr'illJI, 

:11''' Oiic'I'OJlTll/lI,C'I'IIO JlI''''I' y,1l001l11t! IQlll'I'OI'"tl JI../III (11I1'0J\II..IIOlillil oIUIIL'~'I'11 

.HIlllnll II 1~II,V'III" /IIII1\III'I'I'0IlIIlH 1l01l0tl. II I1MOIIIIO: 01\./111 HPl1lUjO plllilliltl l'IITIlIl 

':IlIlIl,H~TI1 II IlJIOCIUH1'I'I1 ,1l1l.YX1(1)(lP,I\I1I1II'I'lIlll'O 1I11:ll1ll11011l10 'I,VIII\'I'III1'I'lIJII,1I0I'" ,1l" 

'l'OH'I'OplL 1I0POCl'I'/UII1 ()ll"'I, :1.l1.I11111l\I\MIl. 'l'tI :.'1'11 ot'1./lIlf"I'I, :11111'/01111'1 '/ IUHllJll11' 

:111 P/IMI\11 o(1.1IILCi1'1l l(lIIll\J1, ' 

Ha OOJIbIlll1lX yrJIaX. ( ~~..,,?C) BeJIR'mHa C< I, R BHpaJ1teHHe .nm:r IPoPM
\IaKTopa (16) ynpOmaeTCJi, ").) 

-.., _ -L ( fVIt? + :z I:; -01'- ~ ) • 
P. (t ) - ,.; 1 - c. (29) 

B3TOll: OOJIaCTH R0 'V 1/tt!; TaK ltaK .s "-' f,-' ~ H SaBHCRMOCTh qopr$KTO= 

pa f(~j OT {' onpenezaerca BemI'DIHaMliI 7 H B. MOlKHO nosaaars , 'ITO npa 
If- -o <>C ooe 3TH BeJIH'IJiIHl,I Be.n;yT ceca KaK 11t • II03T0MY' npa OOJI!>WHX 't 

qoPMll>aK~ onpeneaaerca B OCHOBHOM BeJIR'lHHOn AZ. ,lJ,mI H~eHIDI aCIiIMII

TOTHKH A SaMeTRM, 'ITO B STOn OOJIaCTH OCHOBHOl!: BKJIa,IJ; B A .n;aeT OCHOB.,., -~ 

HOtt MaKcHM;yM ( t ' ~. = 0) oCIJ;WIJrnpymel! ilJyHKlUlli non WfTerpanoM B (14)· 
II03TOMY MOKHO 3aITHCaTh rrpRo~eHHo 

('-,"' )~) L _~ r > 

ftt~.rr~f?-~~··l(?)02 (30) 

,lJ,nfl Bll'lHCJIeHRll nocaennero HHTerpana BBC)\eM Cll>epWIeCIqlO KOOp,IJ;RHaT

HYJl CHCT8MY C nO,lliqmott OCblO, JIOJKall\oii B narrpaaneuaa .: KpOMe TO

1'0. ,IJ;JIIl pacnpeneaeaaa J) IIOJIOlltllM. II rn'IOCTll8 rpyooro rrpaOJIHJltOHHJi. 'ITO 

(I. ··.11/J. . 
" ITor,n;a 1·,"/1'1('
 

A' J(1oJ/lfl,~ ,Ill ,Il '/'.'/'" C J)(I:{r(~ IV, )

! " 

1~:JI1l r L . '.•'1, '['0 HIlTOI'PIlPOIIUIIIW Ill) (; JlUO'l' 

{,~ ,I; \ I, ) ,1,I,r'!"I','" /,(': 'f (II ' 
f;10\.1111 

, 1,/"
( I) :11 II' () / 2 ) f{ (:11 );<l ! r ,. 

, 1
I OJIUO '1'0'11100 IIU\IlUIWII110 CJIOJl..VklllOIi
 

. /' "
 

] .~ 1/ \ ' \. It" I I 'I'\ I t ! " ( :I::)
 
I) ( 'I I( f I' " 

II a'l'liM MoMIlO ,VOOJ\I1",L:Jl, I\PIlIIlII1I1/lH (:11) I: 1111,1111'/111111'1 A", IIWI 11 1'Jl\IlIJlotljl.JlJl
1'1 V 

'I'O'IIIt1 1'1l1ll1lllMtlII MOJ\llJII1 1(.Jlltt~I~I1'llltll{{)lI ':I~lllll.lllIO "ll'I,lllllloIIIIO!\ IlOll11 1\Y1lt1 • 
1{(iI'WI \! ( ',') , {'( r I I • 

C 1I0M01l1l,ll (:I;:) Inpllll11IIITol' It1) /11111:10'1'1" "ullIll l'I~)()lI,llllI' CO'UIlIIIIlIIiIOll 11111111 

MO.Ilt1 IIpU,Ill"I'/HlI11'j, 1\ I1I1JllI 
'I r I I r

: 'I ( (r/ ) I I I i ) . " ,/; I (:I:l)I LI' 
• I"( It ) 'r'

'! I I''( 'I 

It 



:	 I 'I ~ 1 I I! I, I 

Ili l ! '11.,l."I;!I''I'I.'" 

M".Il' JJII,. 

;". ,It ,'[{ 'H~\(~ ) 

-,
 
---, 

r I \ II YI l . II 1 I,'" 1("11 II,l'lHl He 3aBHCHT OT e.r, H xopomo 

:11\( !11'!IL1:MtQIT;IJII,J[() .. 

"0'1'''1 >:LH ,"YJ\l'T Ilpe)(J1OJKeHa .nMee, a HMeHHO KOHlq)eTHoe pacn

, nocrpoena 11CXO,lll! 1<13 y6~emm, 'ITO Mil: aJm30rpOIIHO:ll: 

11"11,1 ,(JYllIClIjl1O 'j' Ie \ MOXHO orrpe,llenHTb B3 SKCnepHMeRTa C ,llOCTaTO~O~ 
.' . L 

1"J'III,)CTbKl. ' 

5.	 8KCnepHMeHTaJIbHHe BQ3MOXHOCTH i4H 0HPenaneHRg
 

napaMerpOB cB0601Ui0-COWleHeHHol! yeM
 

B ll~rpHCC8 paCC8RHRH ~eaJIbHO~ ,llOCTaTO~O ~o:ll: yeTIH MOXHO 

Bl:l,1l;EJ.;1HTI> TpB xapaxrepaae 06JIaCTIIl: 

I. 06JlUCTD lle6aH - onpensaaerca YCJIOBHeM Z('( t R iIJoPr.$3.KTOP 

D~ITR 6~H30K K qopM¢aKTOpy ne6Ufl (17). B STo:ll: 06JIaCTIIl 06paTHoro rrpoCT

pancraa <pcrpM!lJaKTOp 3tlIJHCHT OT pasaopoa nopsnxa BMRtrnHIi ncero nOJIRMep

aoro 1UIy6Ka. 

2. Q6JlaCTk KpaTlGt - B :JTott 06JIaCTH f (~l I H il>oPr.$utTOP npOITOp

IU10HaJIell ! I ~ . 3D;ecb <1DPMIp<lKTOP 3aDHCRT OT pU3MOpOB nop~Ka Ban~HU 

CerMeHTa Kylia Ii MOHbllle. 

:3. IIepeXOllHUfl OOJIUCTb - oonacrr, MfllIt,lJ;y 06JWCTRMH ,lle6aR H KpaTlUl. 

B !lett rrpORR.1IRlOTCrr pa3Mopll nopruuca tJeCKOJIhKillC corMOHTOli KyHa. 

Ilepexonaaa OOJlaCTb 1l00C!1 Om8 113Y'I8l1fl IUIOXO 1'13-::111 roro, 'ITO 011<'1 110 

HMeeT YlUUJepCfJJIbIlOl'O xupaxropn , '1'.0, HIUlHKaTpHCCa paCCOJlllWI 13 ()ToA 00

JIllCTrl 3aBHC>lT 0'1' KOIII,pm'l\oH CTpyWrypU !lOJUlM8PIIOA neua, 
B 3TOlt OOJ1aCTH. IItlllpllMnp, IIpOJIIUU!U'I'GR KOllilPOTIWIt Moxa~m:JM ['HOtcOc

'1'1'1 ucna - nepcac-rourus tl, MOXtlllll;IM 110BOPOTIIOA ll:JOMOpRH 11 T .n, 
(hila :Ja)l!l'l;t C[lO)\WI'CJI I, 'I'OM,1. 'ITOObl 1I0C'I'P0I1T), TIlI\yRJ MOJlOJII, 111111:\0'1"

pUIlIIOt! (;1I00UJlllO-'CO'Lnlllll'llflO" 1(1)[111, )(O'l'0PIUI 1I0;1II0.nHJIIl 011 C IIUI.lUIII),1) ;)1((' 

1l0\HIMllll'fILlII,llIU ,1\:II 11 IIlX • 1I0JI.Y'IIIIIIU/X II UO.lIIIC1'I\ JloOnJI 1\ IJ OOJ1IHl'\'1\ KpH'I'lUl, 

UIIPO)lll.lIWI'I, IICU (10 HlI p Il MI," I'!,III , ,', 

O(i":IIlIl'IHM '101HI:' /.. /: 11 ,'I ,< '1 I IIlIJII\'II\IIII (;:~) 1\ (:1:1). UIlPO~IIUIIIIl-

tUIIi 11:1 ;JIWIIOPI\MI'II'I'II. ;"1'11 )111," IIIIJII\'II\IIU ;1Il1l1l(;lI'l' OT ,I\.JUI/IU 110111\ /" 11 

IIpuIIOpll,110IllLIII,IIU J," 1\ I /,' ';1l01'lHl1'(;'I'1I011l1O. O)lII1UW I;YlllIW'I'IIYO'1' IHUII\'III' 
~	 , 

IlH 1, IIMlInl~UI pll',IMI'pll'W'\'" ol1pa'\'IlIlA J~nl\lIlI, IIlltlJlOl1lII UI Kpn'l'lllI, 11Il'I'OIl/UI 

uu :t:\III1C WI' 0'" )I,!IIIIIII 11111111 II III LIlli OTI;j1 :mCll OplolMOIiTI WI1,110 OIlPlJ,IltlJUItlMolt IIU 

,1IH'IIIIlOII, :1I111llllllllllltl 'I'OJI/,lto 0'1' "lIl11('){;1'1I IluIHI. OWl OIlPO,llWVIIlTOIl IIO[HII)(I" 

'1011111110\ 1l11IlMII'I'O'I'11 Il.'!,MlwlIl'\'Oplill JlllllllJl (111111 ~ ,,,,, ) II /IliIlMII'I'01'U II Illl 

.nIlO'1'1I Kp/l']'J(1\ (: I: I) 

r-	 '( (' 1"	 , I i 
(;1<1) .. .' , , ll, ( ~ 

1(( ) "f t , I Y;;(I' ( 

INecTo t 1i- MOlItlIO BBeCTIIl BeJnItmHy _rl ~ .2;, ,lI,1IJJ KOToPO:ll: nOJIY"ffieM C 

nOMOIll!>IlJ (34) i 
~:(et): 3.7i d tf'1) L£.c 'r» 12"-/1. (35) 

YpaBHeHll:e (34) onpenezaer nOBepXHOCTI, B npocrpaacrae 1,'-7 . B KJIac-

CHtleCKOM c..ny-qae (uena KyHa) t ' = L,'h,f- III STa nosepxaocrs JmJIi{eTCSi ciPe
poa, 
~ aHH301~OnHoA cBo6o,llHo-COqneHeHHol! ueIIH TeOpeTHtleCKOe BHpaze

Hl1Ie A1lSi ?-Jt MOJJtHO 

III 9(et ) '(33)·'1 
? 

-* 0 

. (ei) ~ 

nOJIYllliITn H3 cooTBeTcTBYJIIIHX 3Ha"Ielllrlt ~ R.J.ft (25) 

~ ~~ '~ 
,- ) ." i. ,~ ) ') e e t: 
,//  <(!.i-t, ,-0;-_,£..< t/ __ '" E

(36)
-: 1,-" ,'? J.:' 

B KJIaCCHtlOCKOM GJIY'l.'lO ,f (2 ') -,,, .Y( /~ <), III nOJIytIaeM 

) l" -c .5i-:-~ (	 (37)
J" (

3n;ech YMeCTHO OTMeTI'iTh> "ITO IUlaCCH'WCKafl uem. KyHa 3aBIilCHT TOJI},KO 

OT ,nBYX IIapaMeTpoB f R ;1.' R, CJIO,nODaTeJIhHO, onpeneza» aKCrrOpHMeH

TaJlbHO 1 1/ H 1',:/', MIl TOM CaMIiM orrpo,nOJIfleM ooa napaaarpa I\OIIlll KyHa.
,1 

~1Ty OCOOOUHOCTh It.YHUDc;!101j UOIll! MIl coxpanaa H AJLfI 1U1lI30TpOlUIOlt MO.nWU1. 

O,nUaKO DCOI',!Ul GJIe,nyOT HM8Th D lHl,lQ'. 'l'ro 1I03llBHCIIM08 axcnepaaeu
TllIlbHoe orrpOJlOJIOHII.O )I,llHHU uenx / (' MOAOT 110 COlUUl,IlUTh C BOJIK'IHHOA 

/ I~' f, no.ny'laeMolI H3 MIUIOY1'J!OBOY'O aKCIIUpKMOHTll C 1I0MOll\I>JJ MO.nOJHI 

IUfH30TpOUHOlt CBo6o.lUlo-CO'UIOHOllllolI. IlOIlH. 

(;. MwllM\.h WLI1;J01'RO!U101\ CllQOOllilO=CO'lilOllUWl().Il YUIW 

Hu	 HGtlX ,MLllhIWI!.JUIIX pUCUYllJ~UIIIIJfl MIl IIGXO)\I1M 11:1 TOI'O. 'I'J'U 11:1 JVlIl 

III1X MlUIOYI'.I!OIIOI'O :JKCIIOPHMItIl'I'1! MOJl[II0 OIlPO)IHJIII1'h 0 xopollloll 'I'O'1II0G'I'),1\l IH .... 

,1111 /..,1111 /, ..';, (;:!/) 1\ ,'1'1'; I (:1:1). 'I'lll'.nll IUIOOPI!M Plll:IIIHlJlfUIOIIIIO 'll,VuK' 
11.111\ ~'( ') ,fI,J1JI 1\l1I1:1I),I'POIIIIO~ UnUl~O)~1I0 l:O'UI I111\ 'III 10It l(ollH II n>lJlo 

, I. J f" ,,' I / ,\'1(') 1'(,/(',,1 '~1','t" d/l;.' \ «,I' " ,1/", (:111)

.~ 1'.111' (', t/ • I - IIlIIIO'l'11I11'U. /I . / I :: I ) , 1II,VII/UllIlI, 1I01'OPYI. IIJ1IIJI)\Y l: lit', 

JIII'lIlIlIlMIl (, • (, 1\ ( 1I000XU)IIlMO OIlPfl,/lC~IIII'I'h. :)'1'0 MllJlIIO 1l,l111Jl/l'I'I. I: IIOMO-

1111, l) lI,nO)l,VIIlll\ x YPIUHItJlIIIA 

I' {\ I,	 I ( :1\/) ',II' ~t) ~ ,. I, 
I .r , ' . 

(' 

1\	 '\ 



eCf? ) < r s( f-'J-) )/.l.Ji2~ (40) 

fi~ < I,)'~ 
( -~ 7)"' d (41)1 ~ J J~ (,~ )d '- , 

rne 1Jepes Za ••>J 060SHa1JeHO ycpe.D;HeIme C pacnpeneneaaea f~ . 
Bee ,u;a.JillHe:lbnee paccaorpeaae 6y,u;eT KaCaTbCJi TOJlI:>KO IJ;Wnm,lij):if'!eCKR 

CHMMeTpR1JHoro CJ1Y'ffiI1. KaK HalI60JIee aKTYa.JillHOro. ,I1JIJl: aroro CJ1Y'ffiI1 

o, ('2)) = ()(f(r( 1 -t 2c'-)N" + ~1!C;7 - ()J(~) /<1 (~ (42) 

rrpH'leM J(
,J

-
J
;:;/1') .: J (///") . 

Pacnpenaneaae pj npencraazeao B TaKO:ll: KOOp,!UIHa THOft cacreae, 
B soropoa reusop e""'ll .D;RarOHaJIeH. -r: 

PaC'IeT BeJIR'lRH i!. B, C, a razae <: (' S( 'fI ) "/J CBJlSaH C 

orrpe,u;eJIeHHl:lMH TeXHR1JeCKHMM: Tpy,u;HOCTRMK. C,u;e.n:aoM, n03ToMY , pS,D; npeoo
pasoBaIm:ll: Ha,D; 3TRMR Be.n:B1JHHaMR, rrpKBO.D;H HX K ~pMe, y,u;06HOlit ~ pac'Ie

TOB • .!LIm '1'01'0 'IT06u COXPaHHTI. 0611UIOCTI. nOJIY1JeHHl-lX peayasraroa, pac

CMOTpHM CJIY1Jalit, xorna oopasen nOBepHYT aa HeKoTopuit npORSBOJil,llli:ll: yrOJI 

OTHOCHTeJThHO HanpllBJIOHIDJ rranamroro na Hero ny'lKa. OTMeTHM, 'ITO B 0611\eM 

GJIY'Iae .JVIlI aaasorponaoro oopasua.uo oonananaoro CHMMeTpHeit, H3MepeHIDJ 

1I0,u; pasIDlMH yrJIaMH 06R~mTOJIblill. 3'1'0 CBRSaIIO G TOM, 'ITO TIJIOcR.Hit ,nOTeK

TOp MaJIOyrJIOBOit yCTaIIOBKH ucorna H3MopRo'r 1)()PMq~lKTOp TOJIbKO B o,nHoA 

TIJIOCKOCTH oc5paTIIOI'O npOCTpaIICTIIa. 1II3MOPOlU'JO HH.lllllUtTpHCCU paCCeHHHR 

.rvm BCOX uanpaaneuaa llOKTOpU p' 1'podYOT nonopora oopaaua HR PU3JlH'lllllO 

yrJIl-l. 
11 eJI.Y'I:lO a:H1Mj'TW'''1I0A GHMMOT\Hlll oopnaua (npa l:00TllOTCTBYll1l0R oro 

0PHOIITHIlIIIl) II 1I1U11I'11l11 ./IIlYX KOOJ)J\1I1IaTllOl'O 110all I I,IlOIlIIO-'1,YB(:TBIl'I'(IJII ,1101'() no

T01tTOpa .LloeTUTo'1II0 1I!)()IIU./\UIHliI OJ\!lOI'O 1I:IMOPfHlIIJI. U 111'OM GJI,Y'IIHl pR,ll Il;l

MOpOIllI1.1 IIpll PIl:IIIUX YI'JlaX MOJIW'I' OKJI:m'rl,()J1 1I0JIO:1I111M ,11)111 Jly'llIIoR xapfllt'I'O

I'w:nllw OOPII:Il\JI 11 YJIY'IIIIOIlWI ()'['II'I'IW'I'l1'llICI(O~ TO'IlIOe'I'1l PO:IYJII,T/I'['Il. 

Ikj(jop(lM JI/I<10pll'l'oplly.1 ()IH:TOM,Y 1{()t)pJIIlIlIl1' riur , 'l'['OOll (ll:h "I" <1llJllI 

1II111PIlIlJIOllfl 1\/l'lJII, IIY'Il{H. II 01:11 iii" II :/" JIOAlIIJIM II IIJlUI:llO\:1'1l .JllJ1'0It'ropll. 

(~1plI:"1I1 PIll:1I0JlUlutM r.uc, '1'['0<111 01'0 o()I, i'\ I:01UIH,J\lUIII I: tH:hll .'" • II 

out, ,'I Ol)(:'['llllJIIUIII YI'OJI 'I I: 0(1".) I;, «i . 'I ' ,1//.'). 

II JItl<10pll'['OJ>lI0I.1 I{()OP.JlIlJIII'I'1I01.1 ()~t:TOMIl 1I0(('I'op l' IlMI"'T (IJIU,I\yUIIMO 

IHtMIIIIIlOII'I'II; 

{ { (, (' ,,,, '\" I ,'" ,,' ~ (l ('1:1) 

II II I{()OpJll1l1l1'I'II0~ olln'I'oMI) 0<1PII:111/1 

II (44)? (, .'" 't, ,,',1(, :(,/1 t'~, II I ~,'II'LI ,',lltlf ). 

Co BCewt RHTepeCj'JlltHM}l: Hac HHTerpaJI8.MI'! MIl rrpozieaaea onaaazoaae 
npe06paaO~aHRa, noaToMY npoCJle.D;RM sa HHMH Ha npRMepe O.D;Horo RS HHX, 

a HMeHHO A • 
ITepBoe npe06paaoBaHHe - MaCillTa6Hoe rrpe06paSOBaHHe KOOp,!UIHaT 

x I co K I ~ ct- (z: 'J-I c" 2- 1:-_ ?- It. (45) 

ITpn 3TOM A2 
npH06peTaeT BH,n j-7 

)j-2.:: J('2/~/'IP'!C~ ~ 1~(('·_I).f(~).)d<~', (46)
fl, '2'/2 ' 

7 (la\ ,VI! {( .'SlIll(f ((l\ ''I J t" ti, ~f s.«, 1.(.' ). 
r,u;e 1

I 

:: 
t>> !p (,2 ./' l2- 7 G' !< / -r c, 'if- f l' / ( 

ilepe:!t,n;eM ,u;aJIee B KOOp,nHIIaTHYBJ CRCTeMY'. B xoropoa OCb P( uanpaane
,-) 

Ha B,n0Jil, 1/ . 3'1'0 MOJItHO c,u;eJIaTb C 1I0MOll\blO ,u;Byx BpameHH£1., caasaza aa 
yroJIy- I BOKpyr OCR 1(,1 , a aaTeM na yroJl Y~' aoxpyr- HOBOt! OCH ~ (•• 

fipn aTOM MaTpKUa npe06pasoBaHHtt HMeeT BH,IJ; 

({.~; ,1~' , I) i h ~ ~ I 

l.: )",'7(\J- 1OC ' ) , ('r,\ 'I rer ){ , ~",y I',,)t = ('(',\'f",S"Io'ff / (47) 
f I ( I( 

,'), 'I yJs "/Y ,101. Y1,9' L{ , r '. 'I / 
1

1'.1\0 
,,' I , f(, (, I I, V 

1I (', 1 ( " " 1 , & \ " , 1/1 ,S,.,., I 
<') 111~ I) .(H ~l '1'( I 

V,., /I"~I,, I 6'",'I'/~ I. lit! t.r :: ," .' ' 
, ( ,'I 'i.. '( .. '(C \ "I ,(, \'" 'I J,\,' (

/ I (~II) 

(' It ... Ii ,.: c r , 'I't(c\ YI , 1'<',\ ';'
Val'(;J)'" ,('\",'y v ' ' '/1 I V I"{ t ,,' \ ( (' I " -" Y , I" i "II":'>' t- 1f 

r-»: 1 ..... 
110111.10 IWop,nlllltlTII /101('1'01'11 t, ... l:IIJl:'llIUJ C 1(00l'.IlL1I1I1'l'llMl1 r; coorun

1111'11 L1 OM 
'I '. .: 'J' .'r ' , t' I 

" 

Il 11.. 1;)10.1111111.1 IWOp,llllllIl'l'lIl1l.1 1~1l1:'I'OMli .I~IUI A:~ L1M""M 

• '. , /l 1i'.lrI ,I.
II ' . I,

, 1,11"./ I
I, ( " ( ,I ~, ), I 

1'; I)''I ( 

1'.1111 

II v ~ , ,.. , I (I" I c: ';( I ,'J 11'\ ~ ',,'I f"',, f ("". Y'u "I!,I "lly 

I~jl'lI.01l1l" ,,~nJl .'! I MII)KIIO OUIO YIJpOC'I'IITI" IIpOllo,llJl IIplUlIIllIllll IIOllPY I' O'IL1 •• 
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iT - CO) 
(50)
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[ 

c - C' c~,,<- _~,'n'x. 

r~e 

S, II ,,t c.,.~ ,i-C 
e.:» (UY,I'¥ ~<9'\.,f\.1 

CP'J ,,z ~ 5,/-' q: ::: 
1/(G<--\"- 't/~I'':It'+ Sit, ~, 1/UM ''fC6J1l...f/-+S'" I If' 

B sToA KOOp~KHaTHOA CRCTeMe A2 HMeeT mm (49). a j I onp~eJIJIeTCH BH

paJlteHHeM 

(1 1= Cl'.\ 'Jr (.) (., ,~'l >X c. i: VeM 'y IC~L)''i' t:5",.~ lfl } c:. •I (51) 

JJ.an:ee. nepsxona B cipeplf'IecKYD CRCTeMY xoopnaaar , r~e 

XC'.=: ('~ CG"',-~ ) ,1(: {;'<;"'6c LCS'-f / s . =1'(';:)/17 .,>,1,'-\ • 

IDvIeeM OKOHlJaT6JI},Hoe B1ipaJll.eHHe.,IJ.1JH A2 : 

( ~ r " /. )2--/ .CI " I ) - ({' '1"/+2.- .) r [.1'" ~ U"C/,,/ ~(")('Il ;1.(''+ ,l,/Il! , • (52) 

(' = yT";(,,-;-'tT: I ,~ , 'rf c<oj~l,\~,/~'? (".110' to"1i~J'f;,j::'Y~-, 
J(.S 11/,,' (<' \ 'I.AHa.n:orH'lHo. MJi ,IlJlyrRX BOJIlf'IIDI nOJIY'IaeM 

(' 5(' (-~ d, I[ '"<,, ': "I' lCIl' ) l( (, 'J} Si,,~1dtl,( .r,-" 

) (c (. (II ,0 \ I I , $ ('I n" d r (I 'f . 
(~J) 

I, 

ore JRe CHMIHI IIPIl06pll:IOll:UJWl MOJlUlO np0I1:1I10GTIl C IICI-IMIITOTIl lO C lt llM IJUP1UlO" 
;.>

1I1-10M NUl A " 
, , . 

.- ,( (t. ) 1i JI ,!I' (., '," I I 1'('I /' /), ,\ 

' 

I '! I ,(,t 1/ '! •.'l 
, 

I 
MI1 1/'f I II (. 

( ,II I;.: ,/ ( 
j 

I, 

( if'( I' ) 
C 

"
't 
, j I .. ..' I ," ,,( ~ ,11 )

i r' ,,' \ , II' {" I ,ri ( ,I', Y f Ir 'I, II ~~ 'I Y" 
I ' 

1',/10 

{'II 1/ (' , \ I ( ') , I,'" 'I.", If.~ " "1,·1", ~J'" tlll,!\ ,(!(.(,\f~ I'.",'y, 

)(I'YI'KfI 1111'J'Ol'pllllll. IUI'I'Opllll 11111 IIIK0JII1M<, pl\l:(l'II1'I'/I'I'I,. 110 ntlJlopall'l' 11111(" 

TOpll 1(: 11 .Ir.J1J1 III1X .I100'1'II'I'O'I!I" "pulll,n'1'11 1111 '1110,1111" K'I II 1II'I'PI1~OIltIlIlIO£l nll':Tu-

Mil l(tl0P.llKIl1l1'; 

) )", r ' I ," \ J( ",) ) ',','.'/ 1 ,If" 'r. ( ~ ,~, )I' 

I :J. 

r~e r::: 0 2 T ~ C (, "-) c.e-,\ '- C'- -= u;;!, (:... , c'f 
H 

~('):=: S Jr 1!+?JJ/kP-,{fLd(f('0) ({/);/ z: 
.) cr ( \.. (56) 

Eo.nee nerazsaaa nponezypa onpenexeaaa napaaerpoa a.. g • C II K 
4JyHKmm J- B liTO:\!: paoore paccaarpaaarsca He 6y~eT. 3Ta 3a.I\alJa MOJIteT 

6~T}' peweHa pa~MH cnoc06aMH B' 3aBHCHMOCTR OT BRYCa HCCHe~OBaTenH. 

OTMeTlW TOJIl>KO. 'ITO MIiI IIpIDleJm OKOH'IaTeJI},Hile BHPaJReHRff ,IJ.1JH B6JIKlDlli 

A2• B H C nOToMY. 'IT0,IJ.1JH OTHOCHTOH},HO KOpOTKHX uerreA SKCrrepHMeHTanb

aae ~aHHlle JIY'IIIIe annpoxcaaapoaazs HellOCpe,Il,CTB8HIlO ,yop,,'{'IJaKTopoM (16). 

7.~ 

C TO~ apeHRfl cTaTRCTlf'IeCKOA MeXaHHKH CaMo:l!: rrpOCTO:l!: MO~aHbD no
RnMepHo:ll: uerrH RRnReTCH cB060~0-COqrreHeHHaH ~eITb. B liTO" pa60Te 6an 

paCCMOTpeH CaMbI:Il: o6mIDt BH)J; cB060~o-CO'LIIeHeHHo:ll: nona H BH'lHCJIeH ee 

cPoJlMiIl8.KTOp • 

1:ivI0 noRaSaHO , 'ITO. KI\K K cnanonano QJI[~aTb. B Ma.lIoyrJIOBolit 06JIac

Til cPopMJ!<lIt'rop paccaorpeanoa allR30TpOUJIOtt cuooonuo-coxnenoanoa ~OnJ-I ;(()

pOXO,URT n cPoJMP<'lKTOP Ileoaa. 
TIOJlOPXIIOCTH pannux 3111l1IOll Ktt lvoPMfJu,It1'Opa ]106Ufl UlW30TPOIIIlOlt CIJO

110.l1llo-e01lJlOll811110lt ~OIlH RBJI.IIlOTCII aILIIl-lneCH'I,llIlMK. 

~TO'J' P0:iYJIbTUT OTHOCI-ITCR K JIOOoA. ~lIfUlbllOR rtona (HOI11-1 003 CllMO

nopOCOQOlll1tt). 'ITO (:.t!OJlYOT 11:.1 YIlI-IUOpeUJlbIlOl'O ltUPUK'l'Opn (llOpM¢lI1KTopa 

llu1111I!. 

IlHllMilTOJIIoIIOO paccaorpouao UPOHOJl.Y1H/ Kpn'I'ltl1 II C:.t!Y'1II0 .uraaorponnoa 
CIIOO()~J[O-CO'UWI10IllJOR 110111'1 1I0IUI:IIUIO, 'ITO 11,IJ,11I{I~I'rllllll MOJVlJIb. OJUiIlIlKOBO 

xoPOWO OIlIlC~IHlllll!lLUI 11ll,Ul1lUlT(Jl1ecy puccoauan K U oOJIIIGTII Jlooafl.1Il II coxae
'rl1 Kpll'/'KK. JlOJIJ[II11 OWrJ. cYIllOD'rUUlIIIO CJlO~II"1I 110 cpnuuuuao C 1Il30TpOmruM 

<:.IIY'I/IOM. O.lIIlUlW I1Jl</XJladllllIlJl. IWTOpllJl 1I\1I1I1HI1I1Il/UJI,1I0 MOllII'r lill'r!. nOJtyllOlI:t

'I aTOM 1:.ny'IIII'.I'O!NI:I.110 110JIl,lUlJ. 

III1I1PKMOp. Il 1I0MOIIll,Jl KC~(lJHJ,JlOlllll'KJl <:I1I1'l't,ITK'IIH:Kl1ll JIlI1JI,ItO!tP"G'J'/:uJJIH'WC" 

I'KX 1I<.\,III1MOPOII III I IkVIl,lIlllX YI'JIIlX MIlJ[1I0 ""JI,V'IIlT/' KIIl/XlllMIUUUJ on Yj'JlOIlOM 

INIl:II\lIlJllUlIlIll1l'1 lIPOXOJUIOl'O nOI'MOII'I'1l OC:1I01lIlol! 1I,II11K I:MIlI('I'I1'IU<:JWI'O 1I0JIJ-IM(j

\111. J{oTopwll OO\IIl:IYII'1' JlH'1KJK'I' II IV!OIl Moaol'olloll. 

YI'JllJIl0f! \lfIOIIPHJlllJlOIII'IO l:01'MlJII1'Oll I\VlIlI 11l111:IOTIK11II1l11l IlOll1ll 1I\1IVle'rlll~

JUtoT O'JJ1I~lIoA. III1Tu\llle 11 II I:JIY'1i1O 1I0MII'I'I1'I<l\'III1X 'IlVIKMIIl)(lll. :\111\(\1. IUUlIlO 

IIlol11fl1IIllTIo.O'1'JlK'"IU'I'tlJl ,1111 wro P'I(:IIP0,lIOJIIIIlI111 0'1' ,yl'JIOIIOI'O PIlOllpllllOJlllIl1IJl llJUI 

clMUK'rlll'IIlOKIII 1I0JlIIMIl\lOIl. 11<:0 11'1'0 .II,IVIIIO'I' IIPOllllJlIIIIKIl I1:tMUplllll1n II OO.DIW'I'11 

1~\III'rKIIl 111;101""1 1II('rY'U'/,IIUMIIl. 1111'1'"plll'"'I'lllll1l1 .IlllllllllX 1111 PIlIlOIIJIIIKIl lUI IIIIK

LI 

http:9'\.,f\.1


SOTPOlIHllX nOJImolepHWC 06i>eKTax CTaHOB1ITCH BOSMOllliOi! C nOMOm:&IO npeNIo
lIteHHOt!: MO,neJm. 

ABTop 6.narO.napBT A.E.KyHtreHKO. c.r.KOCTP0MWIa. Kl.M.OCTaHeBlflJa. 
B.E.npHeazeBa H B.rr.illH6aeBa sa nunesBHe o6cYEoneHRH 11 CTHMY~PY~ 

RHTepeC K pa6oTe. 
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OBDE~~HEHHOrO ~HCT~TYTA H~EPHMX 
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3KcnepHMeHTanbHaA ~H3HKa B~COKHX 3HeprH~ 

TeopeTH4eCKaA ~H3HKa B~COKHX 3HeprH~ 

3KcnepHMeHTanbHaA He~TpOHHaA ~H3HKa 

TeopeTH4eCKaA ~H3HKa HH3KHX 3HeprH~ 

MaTeMaTHKa 

RAepHaA cneKTpOCKonHA H paAHOXHMHA 

~H3HKa TA~en~x HOHOB 

KpHoreHHKa 

YCKopHTenH 

ABTOMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbH~X 

AaHH~X 

B~4HcnHTenbHaA MaTeM<1THKil H TCXHHKil 

XHMHA 

TeXIIHK<1 l!JH3H4cCKoro :lKCnl'pHMctna 

IkcneAOe<1IIHIl TBCPAblX len 1-1 l«I-1/1HO!.I('H 

AAepIU~MH Me rO/l.IMH 

3KCnCpHMI'1I1<lnbH,Ht II'H:JHt(.I III\l"PIII~X pf'oIKIIHH 
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