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BBe1l8H88 

B lIB'3JtOTQIOIOpB.'1'J1lHHX 8KCneJll!DolBHTax IIp.-elmM l<8-ryt1K8 CneltTl>'*91'pB 
J!,I!..p"oro IoIIIrnlITnoro pil90nanca (lIMP) I!JlIl KBWITOBorO lIHT9NeJlOllOTpa 

(CKBH;D.) cwunmaOTCR K08.KCBW [l>lDlM lt8,69JIew C 6 0JIoe "TOWlOJ " 30HOR KpR

oCTaTa, rA9 pilcDOJUll'IIeTCJl BXo)llloll YCMllTe.n . 06paayeTcR l'lld~ ItO

".Oa,e.m,md! HOHTYP, "OTOpull COA9Jl1:11T ",""'.UTH ...eKT!III'!oClloA 110I11! C 
cocpe;n:oTOqeJIlIHMIl H. pe.cnpe)t8J!9HH1AlB U8pBMBTpaMH. Qdl:NHo BJ11lJtIIB 9 K8.6 9.JJ.8 

Ba ~TBBT64bHOCTL ra6PLWtoro KO HTypa DPI BO~eHHn YarHaTnOrO Doro

Ra Y'DI'I'llBae'I'CSi BDG)tGH1!ell ~KTil.BHO.ii .Lt0 6POTIIOCTJ! . OJOIaKO I C TOlUm 3pa

HllJI BJleKTpolUluaMllKB IV , 'aHoIl J<OHTYP npa!IIlBIWIJ!bHO Ue803\l""'10 01Dl

ean 603 nrt8JleRB.R llODQJIHJlTeJlLHOrO llapaKo1"pa I yqJlTWB8DU.ero pacnpQAllllmr
RHO oaolc'rBB. K86eJu[ . CJl:OAOsaT9JIWIO. fUlaCCK11eCae mipll.aOHJ!R AlUI l\YBCT

BBTIIIIl>UOCTl! Q -MEl'I'pa , roU.paTOpa Poduco"" , IUIIlIITOBOro .....epXlepowe'l'
pa 0 n.dPllAJllolK UpII""'_ KOI'TYPOW AOJIIUIII 61i". 0606a!ellll. JIlt" Q - MOTpa 
C nspaul3JthHllM rJl6Jl11lIHWM KOli'J'JPOM HOBoa BUprtm9UI8 n~eRO • YCD8EfO 

npDeHOUO n~rCqOTe cnoKTpa ,IleitTPOHOB B "3aMOpoaeHHoD" DOJJJIp&30 nau

HoI 1IIllIl91D! 2 . lIPOllOJlllSJl ny padOTY. MH npOBMIt QHlUIII3 3HepreTl!'!80
KlIX COO'f:8001em D ru.6ptllHQI KOHTYpe. "lTO D03BQJW.l'I:O paCC'qIITaTL . a 38

, ... a....p.u 3KCU.p.... U.aJIbBO lIOBtIl! UapaMeTp, JIllJlRDIlal\CR 01Ol0DP9ll.B

80 Mepol O't'RAonmQlJl 0,- Ofl'9CTByuqel Taotal' VDCTBR'l'611baOCTJI XORTl"P8 

d 0 3 Kn6nAR. 3KCn8pzMeHT 1 0pomo nOnTB9paAaOT Teopav KaK np. ~18Tnwx, 
TaR a opu CDOp.x.!W3KaX TBMIloparypax .PSC'l6T DpH..BO..IU1T H npaK'l'llqeCJaI BWl

HOWY BlmO,DJ' 0 D0 3l40llHOC TU 3HatmT QJU,Roro nOJl1jlDDl!J:1.A tJ,yBCTl38T9JlbHOC'ftl H 

Y'lel!hlll8KllJ! annapaTYPIUIX Hc"""e""ii <I>oJI>W J11!.11118 cnOKTpa lm 8 CKDlUUl 
JJ;yT9M nplDrl9HWUUI CDOpx.upoBo~ero p.aJUlot:taCTOTHOrO m69JLfl. 

'AAKl'RR rU6 J?lYD1oro KOHTypa 

Ha B9:DM!I0UY9 MB.rHI4TBoro nO TOKa 

Ha t-c. Is. 6 npe.n,c TBBlIOl.lW 31.<:IiHB8.newnwe OXQMW uap&IUJMhlIoro II. noc

JlOJlOBaT6J1Ja,HOro l'II6J1UODlX Jil:OHTYPOJJ C KOWD.IeKCHIAI lDIOlOJta.l:lCOM D OTCYTC'l'

111<0 ~oflllellcaTopa C. KRcTpoIKa Z " X fJY . Cx.... CQJlejElT JUlT)t111Q' 1Ul

AYXTIIIIIIOCTII L c 06paomOll .s , ,...,.,..e BOTOporo • Q.I7'I8e RIIP onaoHBS., • _ r N 

. TCI\ ,",cOt<O'l!lcTO'tlIoi RA 9pilol BOClDJUII'IlIBOCTLI> '"j-il . r Ae I • I 
COOTB8TCTDemtO JOIIcnepcu • nor.llOOll"""e , T8J! "'0 1. -L.( ,;. .n,/, , 
"'.- BeBollll1'l.H!l8J! lIB,IIfIITIII!HOCTb ""TJllIIDI. ? -4W<.op 38Il0llll8lIJ5l!. B 

«':Jl':~1 ..." ... 
iT:! 
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PltC . 1. a - napa.lL1llllth.ntII , 6 - D0CJI8,Il0Bll
IIPLR:r.~ 

TBlLHH2 ra6p~~B KOHTYPU . II '~, npoC~oR nOCAe~ODaT~ KOHTyp. C KoaKCR8JtI>lWII 'p8HOIjiolJllBTOPOM 

I I =~~~ 1IlIH0B f, 
~ r,J 4 it_* 

a 

,1=X.JY 
KOHTYP lllUIIJ'Io.DJ KOBlICHaJlLHH2 m6811b opo
11880JlL11ol! JIIlII1III f . COOPO'rlffil!BHII. K&r--"l'lIf---'lt- " L } ~.' ~.c; Q! -P l·r/7 TymKII r I COnpOT'BDJI6Ull e aK1'I!:BHlJX no, .... ' B 

TBPh Ro. yoDITJlB8I)IlI99 neP8Jlll'lY IICJqIlOCTB 


:eo BXOJtJlYlI r~e,t1:b y CJl..DlJ.l'8.IIJI II DOTSpH D KOIf

~..caropa CD ' DIl,A vnCTlli\'rWlhHOC.Yl £' I'116p1Wl0I'0 KOHTYPO IW cly;u... 
nouBWl'l'.b OTHOCZ'l'QQ,.H08 03J.10116 HM.e 3ImIB8J1elM'llOro CODpl'nBJIOlUlll • .u8CT-

POE,lIUlfl'l? B p e 30uauc KOHT1P3 sa C''l9't lOf,CClI1l8ftlnaa: ncrroph Y. U tUlC"l'HOCTIl., . Dp< """3MOWlOd 1iIIIlJ!BTj',I\O I , (OM . piC. Il BUOOKO'WCTOTUOI'O '1'0

KS, 1DJT~'ero KOHTYP, qyBC'l'BHTQJtbHOCTb onpe,n.e.na8TCSl KaJt AV·V·
J 

I rAO.V.r. -Vr;1-1J,AI1 DapaM0.I.b80ro (pllc.la) B ~V= yq1-Y. - Nlll OO0Jl8,llOBa

TMhHOro (pllc.l0) KOwrypa. vtj"l K Y~ - DO~O"UIlJI H U9 BO:>

JIi\YUlouua.a CnI'HWlOU OOl'lI0UJ,9 101R OMIUrI:TYAH Jl8.IIpsmellZit Ha JtclC'rPOOIlHOW 1<01:1:

TYPO . 
3amtcmooCTl> TOKa Ha BIlXOJijlOM HOll1\8 KaOe.lft II!'/(el•. p;!C. I a) OT 

TORa S "'WKTHSHOOTH I 093 Y"BTa aaTyxaHlIJI ]I KaOMD RIIeOT ClIe,rr;yDIlIIII 

BU : ~ A
I(t/ < I·I1- K~ - I ·cos f;d c:'j , (I) 

rJle "2 = ljrp, ./ : ,f{ .<.).r./ - DOC~lUlIIWl paClIJlOCTJl'UIOllVJl.,,} B 

pa.I\ ...-I.l "'] B pajI.c-1 - yrJlOBaJ! 'laeTOTa . lej D II - )l.IIIIIIa xa08JlJl. 

C - 3'108 M_C-r - CKOPOOTlo cneTll D D9l<Y}'IIe. E -J!H""OKTPIf'IeCKIIi\ II]lC>

HlIIIll9UOCT b .3011J1TOpa n !!aOMe , f' D OM - llOJIllODOO couponllineHIIO ,,z; 
D r - BIlJIJKTl1UHOCTL . 

Y~9T BIflIIUI1IJ1 31lTYX£llDL8 1) !!aOMe H8 TOR Iff'/ nO )npaDO)ll!T 1< nO!ll>

JleIlJ!l) KB8.I\P9TII'<HHX 00 Koaijllrruu!eUTj' 3aTj'xaHIUl 1l0D)lQBOK H vnCTBIl.9JIL

IfDeTil, "OTOp.....' OYJlBM DP""oOpa~IlTJ.. IIpu pa30Willce ,Yopt'lIJI. sa

nacOHWiJl B IIIlI'IIIITBOM 00.00 ""TYJIIKIl II 1W6MJI #"1 ,jlIIJlR8 .ROpID 

alDK'I'p"""CKOro UMJI. aauaceHiloR D 1<I109J1•• KOllAOllcaropD HllC 

Ca - 1/£ : 
<.)N.., = <oJ ~ , (2 ) 

r)lG r..J -peaOHW1CHB.R qaC'1'OTQ XOHT)'pB, kOTOpO.11 B .n,a..I:bHebiEid BcerAa 

COBIlllJ!IlO. C JIIlI""'pDBCKOI ""CTOTo:! IlllDj>. WOIIIHoe. .. 3.B:'\'IllUIIlX nonp& " 
YClIonaD poaoHailca (2) He 31l1111CH'l' OT cnoc06a. napa.uBJIhHoro IW1 uo

CJl&,Itonn."(UIl)Jtoro I 1l0Jr,KJIl)'qetlHJl KOH.AOHcar"O.28 C 1\ Z ,CJUUI,OBa-

Te:.JaHO,1IYBC'l'B.Tem.UOCTb D JIlUleiHOW. DO , - npst~eHlUl. a TaKaS peSOHBH

CifAij "taC1'Ot"8, B ~e .aOCT8TOlUiO BlfCOKOit Jlo6pornoc'l'Il. 1 0 60iU CXOM 

2 

(pile. la, d) CO~. To ae lIOaHO CJt3.SaTh 11 0 'V'BCTB"lTM:LlIOC't'B reH8
p&I'Opa l'o6w!cona 3/_ cx""" eDeRTpoMe'lP" Jll(p, lIlWIDl\ellc8 'W-CTIWII cxy
_ () .......pa. B KOTOpol yCJlOBllJi C8IIOB036YlU\elWl IULIIIU'8IlT AecYlll9C~ 

B01l1Uole ;IIlUI pae~..a )( orpaAll'l9lDU1 sa 1IIIWlIITY)lY • rJ;aay roKa r. . nKTIl
IlIlOro Iq:a0lllru! KOHTYP. C J!P1TOD. CTOPOIIII, Iq:a paCqe-ro aCKaael!d dial"U 
JIJfHJJJI. J(.,J, nepQXo)\IIHX nponecCOD. C1IH38llIllIX C OOpa30llWIIIOli IlIIl'Jlell. 

tlacl:l!l.eHIUI CBrl1lLI18. YMOad cor.nsooBaIIBR C BXO,JUllAt YCJf2OIT8JlOU TJffi 

I<OflTYPB a ~1l1I cDeRTpollle~pa 1lJlHIII)T !Ill KOHB'IIUlO po3YJU>Tal1" 
KotmnoJ<cBHIl lOOIe/lilllC Z paB98 

Z =X -; Y", R. 'ft/'f«~ ';I'.,dlf't;Jj , (3) 
1',1\6 [«} B Hn,"-I _ noctollHH8ll IIIlTj'XalUlJl 1!86eJu!. It; j B " - aK1lHlIIl

"8"7H811 (XOMWIOKCIlaR D 06rr!0II CJI}"lI18) .MII"3 0TpD3KIl ROBKCBWIDIIOJ'O 1«1

08JlH C 1I>IIl000000COI<,~'lH0 paBUUII ,. i.J/., - conpDHBJIeHllll K9="'. £c
D 1./ - JloltOTllH9JWIOO 'Il10J\0, TO A1!ZlUI ~ D (3) ODpaJleJUleTCR DO ~p
IIIY'IO 4/ PJlII r ~ 0 : 

'4 =/;1 . ..'" t! (",I. -j'-1 . (4) 

113 (3) B (4) ClIOJI1", '!TO DO.lO<Jll!'leIDlD 1II\lIYK'fIIllI10C'MI! K Ra60J1J) 
683 nOTepb aKIIRDMOnTnO yooJIII'lornm oro J!.lIIIlIli Aa e~ . ITf1I'lfM;,t;.:J . 
Ks (3) ClDJlYOT, 'l~ IOIDIWUIC (2) 01,1\9T lIII"b III\lIYKTIUlBHll mJ"ll'Top, BC)

llepllW:. K<Jr/lil/'{'f-t./-."<! 0 I'llD" - q""oe 'Il1CJ10 Do.oyllQJ!!l, yx.m
JUlB""IIl'XCR IIlI )I.IIIUIe "ad...... 'lTO I1pIlKTlI'IOCIQI acnf).lh310TCJI npII tt =0 
JIM qac~T IDe 40 Iffil, BlrBTOpIX. "r-~ t ~ if" , KDr/lil ...".,.. .aOOJlJl 
KpaTHS i . rJlG ).. - Me"TpFl9C1tM lIQ/1B lJOJllIH B I!86eJre, - CJIY'WI, 
o<lol'IIIo poa.rIII3}'-a no Oo.aOO mICOItU """~TBX. Dpone6peI'llJl BJIUllJI"'" 

Do-repb He paaonaJIOIJ;y1) 'W-CTO'I'1 00"1')'1"', Z9 ~JlM1" (3) H (4) ",,",,0 DC)

JrY'I'lTb ""p8&OHll6 lIM 3KB111lW101!'l'HO~ ~1I0CTB ~ ••MltOCTII ell C 

Y""""" 1IJDlJIIIII.H K86eJu! : 

wl.•• ( wC";-':f t;/ft~.~J};: ( tJ/. ;'I!j!){{- ~ f;;-.:I (5) 

'lopa' I.. opoTe""... TOK J(1'/ (CII. pJlc. Ia). OJ!88J<O B CaNOII 118d"". 
aMllJlII1')'J!9 TO"" OWlc"""eTCR c,01l'<.1 llOJIHOII (1), TaR 'iTO C Y"01'<l<I poe
IIpD.I1MOlllllDt COOaCTti xa6Wl1l ;IIlUIoJ ~ n (2) DOJIY'IlleTCJI 

<oJ IV..,.: j wl,,]l(~/. J', (6) 

r,l\e l' -napelleTp pacnPlUtQJIOl!lIOOTll, KOTOjlliA 110&'" 6!IT& HalI.uon C}'IIIIlIpo
BaHIleM ManUlTHOQ auepnm B RaTYJIKB n K8.6eJ1[9;, 

...tN ~2.l wt.zZ, "'til](d"'~,. 2 , 
J., ~I c .J - DOl'Orm!1ll • TB11IIOOTlo Ka08JlJl. 

(7) 

113 ~JlM1Jl (1) • (7) DOJly'Ia"''''' 

t.J ill.., =
oJ I ~2 i.E A cor flc'/ , (8 ) 

I'110 

a 
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1/= 1 J ~/{1!""IJ(!¥-~LjJ..i/L - <J1,}.t' (9)
.i r ; ~ ./' wI. .2 (;"J. .J' I .. . 

H3 <!<>JIIIY.Il (B) II (9) CJIeJlYeT TO'IHoe OIlpo,l!.e.IleH8 0 DOHllTRII "Kopommt" M

66J1L /I,JIJI q.a:m'lecKIIX oponeccoD. CIlJi3amUlX C B03M1lllEll!ll"" II31'1111THOII 

3Hepr.w n ~0Mmt B COOTDOTC'l'BKlt C (~) no c,IOli:1I'Y' pOJOllOJIC

Haii 'UleTO.... nOpll.l\Bo1'O HOHTypa , B 'l.8CTIlOCTII. K TaRIlII lIpI!60paM O"'Hoo...... 

Clt 6e3l'1!CTepoaaclnrlI el<BlUl l!JIl! 8I1IIllp8Typ/l /I,JIJI perllCTpo!tIU! lUIcnoJlCl!ll. 
JlellC'l'Bll'" KIlOOJlll MOIIJlO npoHeOpo'lb. 801',110 A co/ fj>t'/!>' i ; DpM 

e c < 4 . K. '"I' f , ~':, 0 ' cos~t'/ '" I uo.oY"SeM 

/I c o~r;s"/ '" 1 4 /, e· 6. (10) 

liaJIpBMep,MH CKIlll,/\ll C l'I10Jlll.lUllD< KOllTYPCJII,II11CTJIOe_ liB 'lQCTOTY 

lO Ml'U IlJlI! I. ~ 0,1 IIXI'. J' = 7S 0 .. , rf' ~ 1,42 ('1'*08), """OlleBlle 

O'fHOCRTe.n.bHOa pa.ccTpoBu. 1U!CTOTU. o6YCJIo8.luJIIHoe BJDunuu" pe.cmpe.ne
JleH1WX CDQacn JCa6eJuI. B )Ill!! peaa npouollAO'I' Upl! JllWle ~ K. (IO ) : 

e- ",,-_ (II)J.·c 
- .-61' - :R? ' 

TO eCT~ rr~ ~o OKOAO U,J N. 
.IliW CDaKTpoYeTpe IIlIP C KllOOJIEIM I\o<IIHoi e,. "·1 OPII ,,> 0 


A cDs'fj'f/ ~ :I ~ }'I/? ~ i-J >;>i , (12) 


B, c.a9J10aSTeuLLUO , :B031DUQIYT rpy6ue 0DDI6a: np" 1!HTOPOP81'au:D 9RcnO}M

"WlTaJlhHIlX JlWIHWX no IIOAQJD\ , He Y'GITltDamlea pacUpoA6JlOIIIllIe OOOaCTB8 

KIlOQJU\. 

lJo Cp8IlH.HIIJI <!<>JlII(1J1 ( 6) • (8) DOJIY'II'eT", r JlllllOTp peOllpe,JlOJleH

HOCft S . kO'l'OpWI. B COOTBOTCTIUiH C pa60TOil 1 OlmCUBaeT BJWJlRBO K&

(\QM lUI aI<llDBJl!llmlO. OODjlOtJmlleJIJle HBOTpoellllOro B pe30tUlHC rBdIJUl1lC>

1'0 ItOKTypa: -J 

S= fl.!(1. • ~ ....~ J(r - ",. fl.;) . (13) 

B .TOM Q.IJy'IM. KOTOpd B8lle R JI,lIJI pw!OTBX)JIf<IOCIWt paC~9TOB, DOlIJI'I'&e 

"ltOpontd" lW6e.nl. aKllKB8Jl8llTllO a .. L 
MCIIIIlIOCTD aKT!IllI!IIlC ntnepb B I'IIOIJUl1lOll KCOITYP" J:, e~eTCR 

H. 1',. •~ • i!: . rAe lI1I,I!.eltO yl<8llllBlillT ua DOTOPI B "' . f . H " oaKe.... 

~o.. za6eJle COOTBOTCT1l8m10 : 

1'. 
~ 

=.1 r.~,!,.C () /(~ l'/
~ I , 

(14) 

rAS 

8 : ( I.- K1 
",I. I • ",I. ( .JJ.
TI +;;. T .I /';:;" ''', (IS) 

Rs" eo 
J. -2 

~}ol('- K.':;' J. C4~~J} , ( 16) 

KJ OllllC}ffi8.8T nOT8pB B ROBTYJ>6. 06YCJlOU 9HHll9 r 11 f 0 ( cu . pilc. Ia 

H d). 

4 

Ko~eHT Kl Y'GITW1I!I9T ""TYXlIllHe B !<aOMS R onpel<"""OTCJI /S} 
DO <!<>J'IQ'Jlel' _, 

t~ (off' ,//I'/= Kf"./'~ ;;:: ", [cos i;-d ~ ~'/"t;1 (I?) 

C TO'lHOCTJ,1) .ItO .IliIoelma DO q( e ....HOD, rJJ,.lx:] 11 HI! ...-t KO~WIT 
aBTyuHIIJI. 

npH ua6.IJ:l.ItOllllll $t31A0CDX """.!!d, CI\P.3aJIlII£[ C itBCCI!Il1lIIllea anop

nm II l'I10JllUllI0li ItOHTYPS, pel'l1CTpilPY.TCft HaMORWfilS l'", . II 3'1'011 c.ny-qae 

Ae~CTlIiIO ""OOJlll onpo,l!.OJ\IISTCJI H. TOJI""'O ,ll,llJlHolI, 110 33BIIC., • 0'1' 3aTY

X8IW! B MOue (eM . <!<>JlII(1"Y (IS». no B o6JJl... Q.IJy'IM J1i131Q1JC TOMDepa
TYP UJlII 1<1" 0 IJj>IIBU9T K YJ<Y.IlIII.1!III) 'l}'BCTBHTOJU.I!OCTH no CpellH811H1> C 

DeJtBlWHOH,p3CO'tdTaIWOli 683 y\f.9T8 )leilCTml.H KB.6WlJ1.Pacnpo;J.8JJ.9KBJl9 CBOitCT

.ea K8.69J1J1 B lUIHIIOli CJIy'Ioe MOlIIJIO He Y'GI,"""",b. eOJIII .......
Nt ·8 <..tt / '" <0"'. 
119 (8) H (14) nOJlY'll'eTCJI HaB6oJIeo o6JJlee BllpoaeltHe )WI AodpoTHOO

I'll 11I6p.e;uIlO1'O KOUTYpa: 

Q = '" AI., = Wo = wL . ~ OS)
t ~, 2" <J.fi /(', 8 

r,l!.O 2 • ~ - nOJl0C8 nponycRIIHIIJI I'Hdjll!.lUlo1'O KOHTYJlII , onpo,l!.8lUlell9Jl TaR 

He, K8It ,I!.IlJI DPOCT01'O IWHTYJlII de3 1<86...... B CJJY'Ule KOPOTK038llJCHyT01'O 

L1IIi!' pa30111<11Y.;qro B8 no.ItO 1<860J\11 .. (18) DOJIY'II'OTCR '" =/, .(.'l ",;-' 
(CII. T"""e 76/). OTB;f.IlB CJlO/r1eT .Me31IM ,I!.IlJI Op8.KTJ!KH <!<>ptq.llll . no KC>

rop09. MomlO onpoJ\eJU!'I'1i 9KJD!MJ10HTHOe 3aTJ"%81me llBOJU(Opo.mlO Ox..It.aJrJlou
,HOro no Jl,IIB.HO K86 eJU1 : 

c( = O, Ol·W".f2-<lV!Q • rAe [. JI}- D MI'Il . [,I,, }_ 11 Hn ·..- I, (19) 
0 ,. Y/Q - DOJIOca opcnyCK8HI1II KOPO~K038Ml<HYTOrO IlAl! pa:lOl<lnJyroro 

OB KOllUe OTpe3Ka Jta6a.'IIl ,ll.llllJ101 ". f nps npoll9BOJIJ.HOM n. . ~ 
'laCTHIIi! CJ\y'laII <!<>PlYJIlI (JS) DPlI t:= nj _ r' .{J flOJlY'lQII 11 paooTe /7/, 
up!! nponJDMbllOt.l e 11 r zU _ D /2/ . 

KoI',1!.8 I' <' f B .1('« 1, Z3 (IB) M eJlYeT 

<oJ/. 1 ~/'~ f/ ",L./ - t 

0. - - (20) 
t -.ef (r -~I' .f'/' F!(f-,ft/«. f' 

nOOJlO OXJI8H!temul 1C4T)'!1K11 I'IIOplUUloro KOBTYpa .ItO rMnCllYX TeomOpa'I'YP 

.- , O. eCJIII ..e =O. TO .3 <!<>PIo\Y" (14). (IS). (I6) CJle,l(y9T 

f'~ " ~ f'.t" t',,<' tI = 01. 
DJIII"l1Illa B TOU. 'ITO n OpoCTOM KOR'l'YPO '1epea Ro 11pO"1'OKa8T TOJt 1, 

"il paOoTe /<1 B ","pqJle .IlJIJl KI DponytteH c.o!!'- z (pe). KPO,"", 

'!"ro, B <!<>ptq,ao ,I!.IlJI Q, .3 /2/ ,....CTO (1- ~) Aa/IHIIO 6un (1+ ~), 
'liTO 110 a3MCllllOT l<onO\fHYO peSYJfbTaTW I D0Jij"i9K1W9 00 JIpalIUIaHHM ~p-

0I;1J1... . 

:j 
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B rn6plW<OIII - .T~/, HO . 3 (I) CJl'W'8T I({'/f: I ......sa .:JMCUeHIIIl TO"" 


BJlOJib ,ItUUll Ka68JlJ1 . Taxm.t o6paac.t , nD,D;Ul)'tJ9Hl1e R08.KC:mJlLHOro lt869JU1 0 


HOOOJlhlJlllY aaTyxaHI!oll UPIlllOJlllT K yueru.m8HIW 1108\1100"" aKTlIBI!lIX uOTePl> 


B K~ Dp&. HOO! 3l.!eRHOW 'TORe ::s lUl.'fY1ZI1C.8 if J CJle,no:ea TeJILHO. K OOBSm9ltU) 


qyBCTlU!'PeJlhROC TIl ;e . Mno.m CJlOBaNil, RCDOJJ b30naBll9 lIap8JCleJI'bIiOro 


l'I!6)l11lU101'O KOH'fYPIl C i?< -; M<mOr llJlIBOOTII K 9Ha'lllTeJlb1l0lllY llHlI:rjl.IIil, 


D 'G'BCTmITOJIbHOCTli (KOrJlll ... e". 0) . IIOJIy'Ielnle OKOII'I3TWWIWC pesynTa


TOD He ,n06an1lJleT KaKOU-TO HOBOl! .p.3nooKOl! on\lJOJIII9ilII1I . Ilw]lllJ<CIIRJI.IIIIR 


alQlH..S8Jl9HTIIllX COUjlO'OlM91m11 noc.n:e,no.aaTtr.HOro IS 11 nBpaJUtMLUoro 'P 

I'llOpl!Jt!IIlX I<OllTYPCB UOJIy'IeHH B pe60TO /1 : 


r: :: S' !:d.J.~. r = Q. • !#:' (2 [)
$ C)j> I I' 'I ~ . 

f.100utocT.b ) norJlOQaewaJl ClJlUtOBott CllCTeMott Map DPiS HMP I pwntn 

~. = 2 '7 1'<.Ji./:'.l~ . ( 22 ) 

D pesym,TaTo lVUl VBC'I'BI.'1'a.n.hlfOC'!'B UOCJle,nOBa'l"Q.1[hHOro R napa.1lJl6.n:LHoro 

1'KOpl!JlHo1'O KOUTypa nDJl)"lllEITCIl 
tJLI~~~~/ " , i - 1 " _ ;') ,


£.~I! R ,4 ~ J =? ,.u~,/./f/ ~::f'?"1/ . (23) 

f 

CJWD::r pe30nancHo.tt 'CJaCTO!H rH.6putHoro KOHTYfJ8. opJ DO~emns MaMUlTn o
•1'0 noTOlII' CRl'IlIIJI"" JUlencpClIll I pBCC'IlITWIlaCTCIl no 000ia2 \lJOl"Q'.Ile Ba 

peOoTu 11/ H pwlOll 

~ • .., ', "J A -.I- :: -";;1/ , L",u ." . (24)
"'. 

3To 1lI/P8IIOHHO lloaEIT OUrl> uOJIy'Iouo TaxaO M 3 \lJOI'CYJI1I (5) . toI'CYJIll (23) 
"""/luTe" H8Il0aJlee OWDDc 1lI/P8IIOlIJu,", AII8 'JY1jCTBHTQllblloo'l'll Q -IIOTpB II 

reHepaTop8 Porbmcou8. nc o aK'mBllUO nOT9PH. BK.lDJt18S1 aaT)"XaHB8 B Ka6eJ1e, 

rpyllIIIl1lYUTCli B :oMoKnmHo~ ,nodpOTHoe~H ~ • KOTOpru! ,nollc'I'IlUOJIbHO M<>

~eT 6,,1" lI3IIepeHa D ouwre. liD, KBJ< ""'W'OT H3 (23) . MJUIIDIO pecnpe
,nMellJlliX ccolleT8 Rn6BJlJ1 H880_0 OIIIIcan 1'0.11"'.0 uepeoupe,1\o.aeIIl.... 

ll06po'tHoc'J'H. a CJlB,Q,OBll'!'6.lD.HO, CYll9CTDJ1)T 9KcneflllWllTu . KO'!'OPHO Jl0003

>loa/IO o61.slcuBfh B p!lIII<al< UP8ll1lal1 TeOJlll!l . IIpoa;Jle ~8M nopeATH K 0",,03

HIlI) Taxn aKCnO]llUleHT08, paCCMOTpflM \lJOJK'l.1U>HHO OCOOORDOCTH . CJlllJlYDlllle 
lI3 \lJOl"Q'.JW (23) . 

Ha poe . 2 lIp9J1eTWlJIOHli pe3Y./lhT8TH paC~OT8[~J D %AII8 DpOTOHOB 
OJ'lllprs C31's~ - DpOIUlIJ)UlOJUI. npe,!UlOJlllJ'nOTCIl r =0. i' . 0 . 7 , 1=293 K. 
! ~75 0.., fD &3,Z·10-IO- eT8'lT18CKIl8 IIIlOP"3JI BOCl1JIllII"lIUlOc-rh ! CII' 

801!eCTDa, " II Ro He 3aIlBCIlT OT ....CTOTli. t" ~ l ,e =1. )lM "01'011110

BOlt tPoJlMU .ltI!lIl.m c wtpIlHoR un oOJtOBaJlO IWCO'rt:l , paBHO\\ 0;1 rc, 

nOJlyqao'rCll 

j' =- jllj ov.!r.; = 1,6. 10-13. v , (25 ) 

r,ne Jr'/ - HOpllllPOBWDlatI \lJOpota JfJIIJJ.D.[)J} B I'll. 

I, 

'lyBCTIJlITOJUdIOCTlo IIOHTypa 663 J<8.6eJJH 


..(/~(J) .,<' = 117,/' :." = 2,5,10-13 C - 1 , (£ )
u 
TO 8CTlt 2.5 • Ill, U038..BHCKMO 0'%' qaCTOTll, COOTB8TOTBOilltO AJUI CJ(""IO n~ 
II St=25 ~ (CII. poO. 2 ) . 3m .1I"~1!IIIl8. J!lWII>TCI! npOJlo.u.uo Aoe.....,,1fWH 

' '''d !'lie. 2 . 'I}'BCTllIITWlLHOCTh 

- - __ r l\.  cuon"""e .. pa lIMP c npocTlilf g11.~ ..... 

.. 

'I 

.~ 

I 
--, ,• I'116Jj11.1l1W>1 1I0llTYJlOM up. pa91JJJX.~ 

( U 0( • Kpoo"""""" 118 rpa4IH_ 
- ...., ... Kax O"'U~qeH 0 COBDBJlOIOt o;;p B 

upoc • .". • 1'H6)l11JlHot.! .0llTlpax 

Dlil O,lDUlllKOOOa. lIl1,llYK.~II.DHOCTH 
Ke.-ymt>l. 

A,au, 

1i8JU1qJ.lH..'il04U .tJJIJ:I l'..dOPlUUtol"O KOH

TYpe C f="I TIIKHII Odpe3"",~ 
U(M ~••J • /I it1 BcerAA """0, 

. , (~ . JI qew ~ c.ay1JaO 1tOH'l'ypa 603 Ka 
01-fr-rrtf J \ td{1O ¥- i~\ ift 6Q1tR. KorAa I'<f .qyDC'l'BIl-

TOJILROCTh "'991' M8l<CJDqM. 

CUllJ\ OTpa&IlOT Yl'0IWII8IOI8 IIIfJlYKTIlBHooTll ""..,..IKII • CIII1taJU1 no epo 
D]lB<1UzemuJ AOHU xa6eJUl.lt .;. , nOJl'heM oBHaao C SamlCIMOCTbI) pacnpe
,nQllWllUl 1'01<8 B JIlUIJIll OT 4Ja3w ltOa<IxImoIeHm OT]lllJ<elWl,ODJl9ll"""IlIIOA OT , 
uooellllOll wi. ;j>-! no lIepo Yl'OIlWlOIlllIl 3RTy.I3HIIS II' nospoeTae., Q 3R'EM 

3RalUtre.aJ.llo npeOOCXOJI,KT QBSJI'Ol'lf1UJyD n~ AJUl KOUTYPB de3 K86eJrJ!. 

flpeJlo.Jl:hHO BHCOKJIO 3Ha'tl9HIJl "IYBCTB.I TQllLHOOn JlOCTH'I"IlI1rCJl D c.n;ytUtO op.u:

IIO".HIIIl CBepXJrpODO/VllOtX pejijlO'<8CTOTm Ra6Mel!, KOllOTP.)'XIUlJI z nnpa
..eTJlW KO'I'OpWX OIDlcanw, 1l8.11pllMep, B 8 . 

ORcnqDl1M9UTU ntlM'j l(9MRBntol T!Wl1eua'IYDe 

B .u.OiCTB!.:re.n.hltoc:n DRpaNeTpl Ro. 0( C11Q,9CT'QOlrHO 3aJlKCII'I' or ~ 
TO",. :)xcnOj:MMOU'rWl.hlWO AWiHH9 D,pII K.OMH.aTllo2 TaulO.PllTYpG D~QHU c 

"""OIUI> UPOCTeiJlOro Q ....OTpa. uJl1'l~ eX9118 KOToporo 8306f<\1oe

ua .a l>Ie . 3. :no ex",", II...... OWTb HCDO.Ith30lIWUI B JlSOopeToIJlloll lIJI8K'I'Il-

Ita li Ka'lt;lc'tDtJ npoKo.ztaanBaOIOforo W:;ll"1DlTcaurrpn,A..'lJI "l't!fLIIWX- Ii CU81'X

npoooAHDDU MliJ'HUTOH U3a.weH aDTO,D;M1HO.X )lOTOKTOPOU . OCUOH.l::llAtd 116)tDC:Ta'J'

KUMiI lU)'{OZUUUlllX JlOTOK'J'OpOD.OT\:l'TCT~ D Q .....TOorPG. nDJIJW'rC,'( cmQO

hlio 'ryuCTmlTCJl.bHOCT1I. UPII )"B61lJI1IORHII Iuwpsm.eiDIJI Ita KOIiTyPO ... TP1JDtOCT1l 

cawoBo36ya,aeH1U1 U8 .MKRO DOJIJ(U ROpoqO 4-[ • lITO orpwl1lrutMD'l' '18cTOTUIlR 

.uanaaoll CBejl:lY lip! jJ/l6oTo 0 ro6Jl11,I1ltuM K01!l'1JIOII. fipodop C()(J"'"T DO 
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"". 

", 

l'IIe . 3. llpoeTeUldI Q -MOTP AM II!ll"8IITcme'fjE'leeKiIX H;JM0POIllUI, 

C aOOlOlllhXI KOToporo JlEII'KO otlHapyZllTb ll.'lIlJlllDe pneape

llOJlellHIDC eBOlic1'Il KaO""JI IUl qyJlC'rBl!TOJILIIOCn )f 

!Jt:.!UH'W';;HOl'O JC.IJ1'~Ta..r; ..; J .:...3liU.'l6aHOl Oa;jQ..J. (YTJ), KOJLIlOK'I'OPHO.11 

narpy3KOP KOTOI"'''O JIIWIOTCJI I'l!Ol'llJlluJII KOHTYP . HanpnaeHlle BHeon!91'O r e

.epnTOpe (G- ) TJIlI8 f4-JO? 1l0)lBOJlUCI! K ....Trep)' yrL B I!JlTO.lOlHBOM 

peI<l!IIe V'TJ 06",,"0 B~T no cxeue 1'euepeTope C """OCTHo.i! 'l'p9nO'lKo.i! 

~ WlPOKO HCnO.lJh3Y1JT B .I.aOOp3.TOpBJa. . O.r:tHBJtO :BllCORaJI q;yDOT1lB'T8Jl:bHOCTh 

3TOll CJ:8Mb1 He HWUHlTCR CBOUC'l"BOY anTOJIllH&, 8 ec'T.L c.zO,nC'l"UD YJl,a1Uloro 

cor.... colWlllJ< C KOHTYJlOI', npa KOTOPOIi J\OCTlU'30'l'C1! !l1lCOKal! Jl06JlO1'H~CTb . 

n""o"""" 'laCTb ex...... COCTQU .3 91111'1"1'OPH01'O DOBTOpaT9IJI yr.2, KOTOjll<ll 

06tl'lHO HWlO.1IHJfcTCR Ita nn.ttesOlll Tp8.UaBCTOpe. .JtJl,R nOiUIIII9HJIJI BXO.lUtOro c ou

pOTlI1lJlell!lJl ytllUll1TOJI8 (Y"eHLlli9Hl1l1 .('.). JleTOK~pe (V.DJ - VP2) K YCIIJD!Te

JlJI HlI3Kol! ' I!IOTOTU. ra.sepT"" JlltHIUI IlJ.IP OCY1l0C'l'BJIJIerCR MO.llYJIJIIIII(lA MaI'

lWTUoro JlWlH Ha 'IaOTOTO 50 I'Ll. 113Mep&l.D!.R MOXHO MrO.PAaTn3l,POBa'f'h, T8.1t 

""" l'eueperop I"l-I07 lOIeer MOKTPO'1llYl> DOJlCTpol!l<y 'lllCroTU , qyaCTIlI!
T8JlblIOC'I'b l(.8.D.1!6POBaJtRCL no l&3B8CTHoM l'JJY615He NO,Oy.MIUIil CiIl'HwtCN 1D!3

KCa lIaC'I'OTU OT rel10paTOpa I DCTPOOJOIOI"O B r:I-I07 I IJIlB U8I3tot6HHON ypoB
HO IlHCORO'laCTOTIlOro nanJlRllOlDU! Ull ."",nepe IT<Ii 0 1!Oll.0 450 lID. Ilee oa

peLleTJIIi pa60Qero BellleerM lIJWIDOJ\OIUl Rpe npa Jl8C'I9TO ~OB Ha puc.2. 

B npo!l8HJlHOJI J\o6aB.'IJIJI8CL DJllIIoIOCL C"'1'e KOHOeHTJlB!lII.~ I, lO20elOOloB c"..J 

e ~i>lIl>lI YKopo,eHKJI Dp",.eIUl pOJlBl<cattW1. )l,pyn!e DaJlBMerpu cxmru 
..... pellbl B 3KCnepINOliTO H npe,llCTllBAellH B 'ta6JIinle. JII!JI yvelllo80lDlJl oa~ 

KIt 38. CqeT HeI9B&CTHOro Ko~eHTa 3aIJOJIHOl:lll.B? KaTYDlKS nOllEQa

Ta6.l!lrua 

N I L oJ Q._t Q; 10',/ ,q'.,; IrJ.X· , . • 
'1' (l,

0< C ,o ,x, '.:!!,I ? 
~ _r ",r, Hn/If •• I,. ,) ,.11 II' /I11",. A " {f1Pl/ 

I il'7- f06 op' 17.9 J( fIP 1,7 ' ,8 Of. 8 ZPZ 8,1 q,9 0, ' ~35 ' 

tz .-It ~ S7,S (1J{]1 81 57 27.0 1,9 3,9 'l'" ~57 ~, ($J qr 55. 

3 , rl1 oprJ 17 66 " I,' Z.S3 0.05 ' ,17 J9,6 0, rJ 2J '.~? , 6 !>O,"7 55 ((XPl. 67,5 7' 3 C V ;:52 /lS' ' :.:1 ' 0.9 qn 0,6 . -

H 

JlaCb 0PI1"O D 06pn30~ C 06'&8"'0>1 0 ,15 CJo!3 . OIUWJ<O DlIDO,ltll KAT)'I!lKl4 110 118 -

XO,l!lUll\Cb Jl 06pa3[\9,DCJl9,1lCTDi9 ~oro ,Il0c1'IIl'uyr" i' = I He YllallMOCb . 

XapnKTOpHllJI ~PIIB CltrMMOB 01' DJlOTOHOB 311 aep1!OJl B3MeHeHllll WO.llYJlBpyI>

Illero aOJlll a OKa31l1l1l 1l .. plIC . 4. QyaC'l'BllT9JlloHOCTl> }ei (CM,Ta6mn1Y) Ol!pG
AeJUUl8Cb DO M8JtCZJ,laJlldlO.J r-.nyOmte I.tOJlY~, KOTOpaa ::Jil'fml: }'lIQt~Cb 

UB KO~8HT 1,6, Y'IlITIIlWJlIIt\l D COOTIle'l'CTrum C paC~.TaMII pe60Tu'91 
YLleHhWelU!e 8I.Il1Jm1}'llll C\Il'IIlIJIa npa 06pa301lllHlll1 llllI'Jle/l . OTN9!'ll101, ~TO Bill'

JIll 110 D0311l!Ral1l' n CJIY'IB9 CXIlMll, H906pallo1l1lO~ "" p~c . Is , II NOTOpo.! 

Heoanb3Y9'fC8 OOe.'9)lODIlT9JlbIlIilI KOlle6aT9JlbHHli. KOBTYP H KoaKe.lllJIbllWi 

'rpaa*lIdIl'l'OP COOPO'l'ltMO!llUl ,!Vll<HOU t . 
" PIle . 4. CaoKTp i!MP apoToHoD apollallJlllMa apll e.- .; , 

OOCJle aorpyJ<oulUt I<aT)'l!lKl4 • o6ps.eu Jl06pOTHOCTL 

I'l!OPll,lllloro KOlf1ypa YNom"""",,,Ch np1!6Ju!3JI'r""hUO lWIoe. 
KpatAe :lTOro nxOJlHo e conpOT1r8JlOlla8 l)iIKTTeplI01'O nODTO

pJ!T9J18 un 611D0JI1!pHOM Tpeil8KCTOp9 (""c, 3) ClHcTpO nn

.!IaJIO Ha '!SeTOTax D~mo [00 r.IJ'U, '<TO a03BOJIIUO COXPa

HlITL ajllUlopHO OlDlll8ROByli ~0Jll!'tID1Y Q, ' AM Y.Ilo6cT'BH 

cpeBHeHll1! 3KCDepHlleHTarn.nHX )lBHHWt. I::cJIH npc,IUIOJlC>

DTL, ttO llIleJ\elJIDl ~'I1tT111oll Jl06POTHOCTU Q,•~3 
:lltcne:tM:M,e}tT8 AOCT8.'rO'QllO Jt,ItR onaC8JtRJJ "fYVCTDilTBJlhHOC'l"H, TO«:: Il,? I!: 

"' fil; Q/ ,,"(vol . PaCQ9T ao 3TolI 4JoPll1J!O, UP" 1111115..0101(101 B COOT8eTCT

DmJ c nOC'l'8HODKO:;\ OIlY.T8 t =0,5 (Onp8,ll8JI8ItO lI;u:e) I npHoo.n:a1" K BeJm'IK

HaLl CarU8JlOB,B I,8i .d; 7; ·\,2 paa8 O1'~CJI OT na6.nnnll.....x neJ(H1W.H 

,IlJI8 omrrOB 1 ,2,3,4 COOT88TCToeHII0 . Pac~..,. <Je
T 

ao 4JoIXYJlO (23) oOWle-

WleT jIIlcxOK.l\eHlle 0 sKcnep"".'rro.. opu apa6JlB3lITOJIbHO 0Jl)!1UlK01II<l 

?= ~ ,(>I:';-J. HOKOTOpoe B03pecr9HIIO i' 8 OIUlT8X 3.1 (C... Ta6JI.) oel!.
8CMeTe8 YNEIHbIOenJllIII elC.llB.l\8. e o6nt»D IIJIl1YII'I'IIBHOCTL "I\.IlYl<TBeHOCTil SOOllO. 

t<aTj'llll<ll OJl' BO.peCTawIII 1. e OllJlraI 3 • 4 no epeBHe"..., C OIJ1lT.... J • 2 . 

J\py11l0 He6oJD,,,,,,. pscxos.n.eHllll ce1l3auu C OIIIIOKaMil H3IoIepellllJl. 

npo13B9,Il9l!HO • 
~ ' 0 ) Q,.(~/ '? (JI 

0,27, (27 )
~'(#;pfJ) , iJE'i(z) 

r.ne aowep n CIt06Jtax 0609HSUe'l' ROMep omrra 119 rn~, B COOTBeTCTBJIlI 

JaKOUOIi 13W8H8RBJ1 napa..arUllTllo1l. socnpmtM'lllBOCTI ltO.OllO 6tlTb Jl8.BHO 

01'J{CUOUHJ) 'UlCTQ,. B JX1MKllX MO,IlOJlll 603 K8.6tlJUJ:. ,.0 geTb I , 2 4 . ~OCllllMOl< 

CIII'IIIIJla (omrr I ) nplm9l\OR IUl pac. 4 . IlHOBb 3""""T8JlbHOO peCXOK.l\QUIIO, 

e ~ = 4.6 peas, 06W!CH89TCIl BJIIUIlII!etI JlI1C11p9,1lWlOHmIX CBOaC.... Ka09JISI 

" pinHo O'l'IIOlDOlUlli uO~Te1lHllX D (27) 1t0:oof4ltmteHTOB (I .~ ) .A-1 ,IlIlII 

COOTDOTCTBYDIlJIX OIlliTOB. B 01J1lT8X 3 B 4 naJlllllOTIU? K J.. HOI3119IIIIB,

• 0/ npa6JlB3IITOJUoBO O)OlO • TO n, B DTOM OJIY'IIIO OT1l0iII01("9 1Ul6Jlx\llnD-

MUX CHrHSAOB panuo 1,1 suaCTO .D.BY~ B COOTBe~CTBHB C o~o=eHMeu ~aCTOT. 
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061.J!CRJI'TCR paCXa..JIeHl!8 8lIQJl0t'!\_ 06pasCN, BO 1l"Y'l9T pacnpe.l\eJleHlU.tX 

cuollcTB K86EW1 npm"''l 6w e l\!l!llICN 00Ily'IIlEI K JlOJlli'""Y B8I!.IOO'Iemm, 'ITO jOB

60"09 Daqoono mUSII',."" ruradtllo ~PJlOl'8I'HeTilKOIoI, a He DapeM!U'l!"",,,,"'" 

IlCUOJ[b3yR ""'P'YJIY (19), I19Tp)fJ11l0 "'''''JlIIn HO~8IIT 9a1')TIJllWl K86&
JlJI 0( • BeJllNHlIB KOTOporo XOpOll!o coma,naeT C 'I'8.6JtH'DJUMiII nalflDDCll. no 
HBB9CTHoi! Jt06JlOTHOC.... q, ~ " .I\JlYl'mI DapBIIBTpeM K86eM • Ha.-ymIU! 

MIJIlHO CiWJO paCC'tfi\T8Tb Q/ -JtOOPOlf~OC'l'. ROlf'l'YP$ 6es mde.lB:, S~T-UM lIe
~, " nOCpe1lCT1l6l1110 M3t.!OpaTlo "'D • )!Mee pacC'IlITan BMr!lIlIY CI!I'H...... 1(. p 

no H3SCCTUolI "",poq... .,/' 0. )'<' JI.IUI npooTOI'O l<0lI'l'YP"- ODs K860Jm 

(Cl,' . Ta6.JImt,') . OItasWlBOTCR, 'ITO njlll B"'''''IlHIIOM I.. JtBX/! 0.3 <>XJUm,Il..... 

HB..R lt01l'rype. B~a x·., MSHWle ~BI DJ.IH ~~ t a 3nau'I'BJrhHo 6oJILma, 
'I'" 11M KailOJllt )IllJ1l10~ e: "j nPll It ~ I , 'ITO XopolllO nO.l1.TB9pa;!11lM 

rumO,ll 0 B03MOKJ{OC'I'H n01l1:lm8HWl 1JYllC'I'Rl!TeJfbJIOC'r.B mumqeJn!lW B IlPOC'1'OR: 

KOR1'YP KoaxCll8JlDltOro IWOOJlJl C t'., t H a("~O . 'lyBCTIlIITem,nOCTl> ~ 
paCC'IlITllBaJIBCb 'taIOlB no "",pq.ll9 (3) c e,llllllcnOllBllM rrplUtllo.noaemt... 0 

llellC""'T&JlhllOCft IlOJ!l!OBOI'O COJljlOTBl>.ll6H11J1./ J<a6oJm . OrltllOU9UJIe p .... 
e)'nTaTon pac".Ta no "",pqJlaM (3) Z (23) HO upeSOCXOJIIIT /)1 33 

Tal1oln\u . 

3JtcneDJIM9JJDI ltt!I CBOMwt31Q1X. tEIMIIQPfl.TY1!U 

KpoMB B3MGHelIB,R ~ K08..KOBSJIhwd xa6eJi::L '"DOJl)la&BaO,!,M C.8.l"H8Jl 

lIIIoneJlCl!ll K CI1I'H8JIY norJIOIleHaJt C I<Ol$fImBeJlTOll,npoDOp!ll!OnMloll1llol "".,.

xamm . 8 jlC3Y.llhTM. 1I0ryT I10.lIIIKIlY'!'b .".."",.O.I.h!WS V.CK8BelWl ""'''''''' JIIl

FIlIiI norJlotQoIOJ1I. YiItlC"l'Olt KaOiWlJl OT RSMepw lIcnap8uIIJI ,itO K8M9.PH paC'l.BO-

pOHIIJI (T '" 50 11K) MPUOparope paClOIOpalWl :lil. " 4110 AlIUoJI H. lI""a. 

0,3 M ,ltODOD odJrM8Th MJIj'rM'YS.lIhB'O II03MQl;HoL\ TenJlOnpoDOJUiOCT..br> _. Me

,nOBa,'8Jl..bHO I nOBWUeHIIBM WlElRTpoconpoTRnJlOl:OteM. .n.nst H8cnepxupOBOJlJIiIUtx. 

paItIlOqacTOTHHX K80e.nell """"JlOMlICO 0I0&.I\l' llonycTllllOll TaM<>-. """"Tponpo
po,ltUO-:l;>r.bIJ ,2tOCTB.rSeTCH HWlec9J1l10M TOH:RO,WlGHOIl.JlJl:iX DOKJlimB. C DlJCOKOA 

""ORTr<>1l>10HOJl,lIOCT.bII He BIIY'l'P"IIHldI. H 1Ill0000mil npoBDlOlIlXII Ka6eM, BIIllOJ!

nOHl",o • IlllJl8 KOHCT8HT!IltOBOa J!JIll 6poH.Ono1\ nponono'lKll • TpyOKll M3 IfOP

JlalIBQIlel Cram!. }13r01'OMe~ TIlJQD.I o6pa3c;J.t KOOKCUo.nHliD. RaOe.n:L -COG

JlB"'Ulcn B m.opa "ClIJlpeillUl (T - 0,6 II) c o<liRRuM Il800Jt0M, COrJl8COBllR
IUW no OOJIHonouy COOPOTI'lnJ!OUltl). JtO'top~ B t:.eOJ) 0"10P8J[b noJtK,JlJJtUUlU.A K 

mo.nDoM;y YCMIlTeJW, paonanaa.ealfow;y title Jtp8OC'l'LlTt.1. :JaTQM Hcc.ne.ll,O
1llJJlOCb Ml'llIlIHe UOlqlll'tM Ita 1JYBCTIlRTGJlLHOCTI; II. !lJop.!Y JnUIBJl nGrJlOOlOIIBJ1 

lIo11TpoHOD (ctntH ~1lIIJa) B BOlIlGCTEO, COOTOJlIIjOM "~ 2~ 'A (Ol({ H 

'15% CA 0" " Il1lp!DlllrHJlTIlo1\ U]lltlol&CLIO C. '-" . 
B DTOII BmteCTB& MQT0.Il.(:U .nmt0llK"1':E)cKo2 oJl1leH'f'AIIHl1 JUlep WOZIIO D..OJ1y

""Tb OMRjl03al1JO) ,IlObPOHOD 0,36 o60n ""8.1<08, ~TO COOTBGTCT1lj'9T a6c<>
JlDTBol! D9JIII'IlI1Ia ClntllOno! 1'OMIloparypu 1.5 wK. 

III 

B Ka~eCTBe RPRTBPZR aaa cpanKelUlfl Buepnw8 HCDOHL90BBAOCL CBOaCT

BO CDIII.TpIm CHl'IIMa Ill,fp 1l0l'JlOlllOHRll IlSATpoHon OTlIOCIlTW!},JlO UOflTpa, 

c0BllaJ\Stlllero C JlajlllOPOBCKo1\ 'lBCTOTOn ll.lITpoHOD ~, llpll 1!J!II6JlC"" 3tIa

Ka ommODo:! 'I'eJollleJlll'l'Yllli ~ 


,'(T,;, )I- );/:- fY - ?i, ".b -Y) (28) 


B CJlY'!3e 'll<OTO 1!llaJIPYD0Jl1>1lIiX ES!lIIMOJtaltC TllIIlI. UOIl;BJlOlllle aJIT.Oll>lo!eTJlII'I

1101\ Kr070uelml IIpII 1IDlIWTh-.llIlDOJlhIIOIol D3aIDo!Q,IlallC1'BIW paCCMOTPIlliO 0 pa_
M.a! O. oa o lIBIIIIOTo.o XlI'j.6K'I'epllllN 11iI3RoT...,epaTYJlHUlo! 3@!eltTOJ.t, uonoo
pe,c;cT.:aeHBo :yKa3l1Denqn:w un nanpmdQlWWOCTb BUCOltOT-ewepa'l7]»loI'O pe13Jloze
HlUI MaIJ'pm:a.t rtJIO'mOOn: ommoBoDi CHC1'£MI. ~ npOTOHOB nO;t{M8liUO 

8HTltClnUlaTp:iPDto!t KOMJIOH8K1'H ~ CBrH8JI9 DOJ1JlOJU,Oms.R nac11t:lutae'Tclt Ha JtWlCT

nyu:pa lIIIIleWIX I1jlI! Do.IUIJM9IU\lUtX, dJI>l:= K 96%, ,, DO if>o",o !rruTOiJIlnaOT 
;lHc nepc.u:OHBOO HCk8llSHllG CHrB.8.IUl n or JIOIJlellllJ!. 

UpH XII8,I!JlYl'IM:Ioll!JX sa"""oJte~CTl!1\J1X ual1nIW1.'I'CR " HOKOTOjlOM c'fCJle 
06paTIlWI KaIJTillI<l . CuOKTp llell'l'JlCnOB B paCC&laTpi1IlaOMQM BaqeCTBS /2 coc
TOilT as .I1J))'X I\OIoIIlOBeaT, cOOTl!e'l'CTIJ1DllilX.I\IlYIol I<IU'lIIIITmlIo! IlDllClllbJIJal nope

XOJWM "'!.J- "" 8: ~",~- me, , l'.lI;e ~D'J' - KElI'I:Il!.'fHoa KtJa,IITOBoe 'IB~. 
HOpwBpOBalIHIi9 ~J»ru ..DHIUJ o6oBx DOp9iOJtOB, K8K IIOK83EUIO B paOOT9 ",I , 
aepIWlIoHo CHMWOTpit'IIIU OTllOCllT91I1oHO OCB, npoxoMIQeA "apes l:!. . Om<>
meBlle D.!t1X:l8,ll;e! ROiWlOH9HT. OrpaIfK1i811lna }{PlIDOI norJlootOl::lli8 JVlI1 KO&.UOI'Q 

OOPOXO.lUl,1I8ll1Dl1lSTCH 8C1IM1!aTIIHo1\ R • CJlOJlYDl1lIY 06paSOM IlU]lQU.e'rCR 

1Jep e 3 80PNJIPOBalfilli8 MCeJlOJIlIOCTIl ?-1 O"'J 'Tpex warmtTHllX nOllYPOBHe2: 

K: (~, -I'o ) ·(;: -j!.,rj 
. ' , (29) 

B CDO., O'!Bpe;u. , ac ......'I'po!,. CMaaHa c nOJlfljlllaaQl'leli .l\sllTPOlloo ypailll ..... 

1111611 ( > J('" R ,, - I.r.. : " - D ~ .l! -~ . "" ,~/ 
(3D)J) I f / - . 

Hill " ...eH9H1t11 SJUU<a DOJlIlJlllBEIll.I!II l! (29) M (30) 8ClUS1eTprur n3ll9JIRIlTCil "a 

06patJlYl) DOJID'lIIny. CJr6.l\OBaTMt.JiO, no Kpal!11ell lIepo D nuCCKOTOMllOpaTYl>

H"" IIJlIldanOllill! 6y;1lGT 8HDorrtl'\'bO' paDODCTDO (28). IIHTepocHo OTMOTII'I'L, 

'ITO D l!J'Yl'O" 8scnoJll!MollTe 10 , II IIJlIl ,I\lllI.8MII:~ecKOft DOJlIIpHSIIllIlII f\Jto 

139"0 ( CI1IIH - 7/2) H, 'KcoePIDleH1'aJIJillUX ,I\allllllX TWCZS CJle.nyeT 00

UaJlH6lIHe """"Hona (,,8) .IWI H9DKIllI,IOICT31jTHOJ'O 8HapI'e1''''lecKorc oJ"\'?" 
C nlWlOCTLll pa.pomSIIHaII CBSPXTOllltoH cTpyI<'rypol. U 8KcoOjllllolenTQ [f 

3aeMaJIODCRM 30SPrBR cmmon DO DII9UlIIet.( rro.ue. 'TaR lle Krut 11 B Hru:le~, CJ11
tUiS, S'Ba'1Jll'reJ[hHO npeaoc.xO.o;JtT 3He.Pl'Kll KB8.JU'YDM.hItOrO P8C1leILll8HHII . iA!OCTO 

lI~e¥~Oll Dwn "'''9Jl11P6T811H11 8KcnepI!M9IlTaaolll<X.IIBBHIlX aaTOIlA pa6<>
TIl I ,lte./lallT BHBO,lt ° a,Ullol CUllJlOBo!\ TOloIIlOpaTYJl6 Mep 139La . ROT<>

PHI. Jta Ham BSrJlSJ,Q,. He c.ne.a;yeT .3 KX 3xcnepKMeliTB. 

IIa pIC. 5 n01<D.3/U1 onaKTp llellTPOHOB nOJlO"..,,9JIloll.QII n<WIjJH:lBIlIIl! C08

MecTHO C BHnBP'fBPOBBJIHIAI OT'BOC.l!Te.ttbIlO n,91T'rpa"llJl CllOXTpoM O'!"JllU.t8

.0000ooii IIMRjlR381\I!ll. Cue""pN llOJl)"lOIl1l C UOMOlf!hli up.6opa, KOtopull 

I I 
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l'llc . 5 . CneJI"Tp AelITpoHoB DMOIIIIT6JU>HO: 

DWlJIjlJIaruum ( P = 0.367 - eMO""",,, JlIl D 

HID!). lDIBep1'llpoB8.lll!Hl! O'fHOCBT9JWlO V.D • 

cneKTp <»'JlII!Il8T9.IIl.lIoD D<WIJlH38IlIIlI ( .P" = 
~.36'1 - JqleC'Tl!lO!) n CJ!f't89 " xopolllero" 
l<a0eJu! . PaCXQQellll. pe31.1O>TaTOB DjlJI 

nope~~e DBKa CBa3aHO C He~OCTaTO~ 

'lZC.'10f01 KaBaJlOD. 

aBTOM8."l'lrQeCKK YCTpa,HRQT HCIC8:lOlUUl cu.rB8J18, BO:3H.WtaJl1U~O ~13-3a pac
O'1'POIl<. Dp!!. .....Oro KOHT;yJl8 CBI'lIaJlOII .I!J'lCDOP CiIlL CHl'IIaJlIl Jl6 PIc. 5 COOT

B9TCTByJJT c..Dy'tItW II:J.OpOII:Iorott Jlt86eJIJl C H8.lIe C81ll:1HMH" 3Jl9KTpODIX>130J1,FlGlillm 

nOI(~1'HJIMH. Kal< OJDICSHO nume. Taw He weHea , ~f.NY JIBH1IlI ooon CllOKT

po, ~OCb KOppeKTBpoB8.Tlo peO'iSTOM IUl 3111 DO M"TO.1!KKe , HIIJIOZeHHon 

B 2 . OTHomellHe IIIlCQa.llell 3KcDajJ'lJolSII.aJILlll<X Oll1'HaJ!OD noc.ne 'raKoR ROI>

p6K1ODl .3119lU181'CJl li8. 6% . B pe3YJIAT8Te , JtaR aTO BlUIJIO 83 pac. ::>. Ha6

~eTCH xopomoe co~eUBe 3Kcn8pzu9HTaHLHWX ~jaAOB. qrO DO~TDePK
.1180' Dp<UlllJ!b1IOCTIo ijIopoq.!ll (28). 118. lMo. 6 Jla06paz9Hll CJlI'HalIII OT Toro 
&9 caMOI'O o6pa.aua , no.J'I;rlOlilU:lO D .Iijly"rOM 3xcnep.m.leHTe . xor)18 anex'l'J}O

DpoBOJIRIJI9I'O DOKJliTKS! Rer . B 1I0Dla: YOJIODllJlX qynCTBHT9Jl1oIlOCTL ynBJIJl B 

10 JlIIa,. B03IIIn<JIII ClUIl>IIUa "CRaIlOIOU! np!!. nepe.l18~9 cneKTPOIIleTPOIIl ijIojJQl 
JIIIIIlII! nOrJJOIIeHllR. lIIutRo . qTO n OTopa (cu. ojIoJl'\l'Jl1< (I5). (23») D KoaxCJI
SJU,HOM !t86e.ne llpaBO.DJl'T n e TOJILKO It 3l1a'IBTQ1IhlIOMY Cmta:BHlD) llYBCTBRTeJtb

Hocn. 80 JI K CI!.lWIHII JlcltSllel!J!Jlll ijIojJQl JIiIHD J' ( <0». 

'. l'lle. 6. To ae CmnlaJlll . qro " HB pac. 5 .. 
,. -., 	 (C JUl)'l"BM KlCIIITn60ll no OOft ~ ) . DJlII 

6OJu.a:911 a8Ty.tJ1HllH 11 Ka6e.ue . '!yBcTDIlT9JUo

HOC,.. CII9J<TPOIIleTJl8 ynaJJa B 10 paa DO 

CpaBli9HD) C lUulHHMH PMC . 5. carnWIH 

HO CO.D.IlBJlaDT H 3-38. CB.IlldIYX nellePCHOH


)DlX MCxaa.Omtl., nH3.88.HHID. ,JlelllCTBHE* 3a.

" 

' J -i..."__ 	 - ........;:.- ~. 

II. r..,oI.'lol ..... K:.infIC~ 

113 cpeBHellllll JDlc. 5 • G c.nIllG'OT. 'iTO nJMMeHe!l1!9 csepmpoBOJUllloro 

KOIIKClIaIILHOro m69JU1 lIOI:a7 npuocTII K :ylICIWlellJDl IlCKaaeJd ijIojJQl JII: 

KKIiI nOrJlOllleHBSI . 

Q!Y!!!Il 

MOZlIO pacnpoC,.paUUb 01190 ..... paOoru II IIl1 AJ'YI"I9 1jnt3necJQIS 8311.... 
pellllll. CD".WIKlIO C lIPlIIIeUOIlilell 1'II6Jl1W!oro KOIi,.ypa . TaJ<. oCJ!lll lIJIIl ... cO 

12 

norJ!~omte KnaH'ro. nOTOKa B CB8JlXDPODO.ll1ml9M F.oJIldle co CJI~ CJ1SI3.h1) 

IIpImO.I!J!7 It H3I4eaeHl!l) • r- -ru<TlIlIROro cODpo'l'l!llJIOIIItI! l<aTJllllG!. TO CBl'II8.II 

DOrJlOlllmillH ~3 c )"1&'1'''''' .I1o.1CTI!IIJ! KliC!e.rut 113 ( 6) 11 ( 23) Orner 

.Yj ' ~"' · (J,~// .8-j. 	 (31 ) 
o 

fi}e HBMOUeUltB 	 DR9IUHero Yal'IWTUOro nOT-OKa, npoJ!J!3ImaDIl9l"O KOJU»lto CRItIol

.na, HSUmUlOTCJI peaR!l1UUIOa coupoTBB.l1eHEB npH$(Jloit K8.'l'YJ:IW ROIJTYPa HS 

B6Il!'IlR1ry ..1 X • B I}(!3yJlLT8TO tIaro OT8.0C5JT6lJbIJafl pe.ccTpollKEl peaOH8.HCHOg 
'I!lCTO'I'W 1'IIO]ll!.l1lloro ROltT;ypa Oy)l9T paar", 

.:l~<J ~ I( 	 ( ' / A-'- = - I :l r-rz . '" . 	 (3:!)tJo 4!.y 

Kal< CJle.I\Y0T II. (31). 'lYllC'I'B.IIT9JWJOCTO 1'IICTepe3llClIoro CKBlI.I18 Dp!!. 31WUI

II"'" I. "0IlI0 DODlIcnL MIllll!MII9aIG!el! " .!ROC"" H"crpoB"" CM 1111'91' Y.MIl
uellllli mOQ.IJI t?< , • 1<IIIlmdII38/lI402 r. ...~ a J<Olll<eHTJl9l1jIel! DCel! IIO!!!

ROOTH aItTilluWX nOTe,p!:l D MaKCWMB nBO BUCOKCN DXOJtlfOM conpoTl:BJ.IeHmf yCI!
JIll'feJIJI. 113 ojIoP "YJW (32) Cl.I!lIIG'e1'. ~TO ICIIOJIIo90B8.IIl!S 11I0]ll!.l1ll0ro KOIlTYPl' 

B OO",'llCTSpe!lll.CHOil CKDIUle IIJW.1l....S7 K ywem.memm paeCTporu qQc-rOTli IIO 
CpaIlJI6llIiII) C npocTUJI KWJ'f}'1lOW. Buno)W paOoru ClIp<UlO.Mll1lll 003 )"leTa 

~KOBOil mmoc'l'.3 K.M'yUDtR. :JKcnep.2!.4aUT nOJta3U8DOT, liTO HlUU1

1D!e aTOA mamou npmOJtllT It OllBJl:9tm:D '(VJICTm!TeJJHlOC1'R . 

B 38.K.lIIl't91I][O Wl'l'OJlU IIUp!UIaDt rJIYOol<YD OMro.l18Jl1100"b 0 .11. Syru!TC>


BOIl .a 1Ij)III'O'r0)lJlOHH9 oOI'l3ll0D rrpollWl,lUlOJla. JlOl<'\'Opy J.1.0.l101'l!lUlY ( QCCP) 

38. oO~"""o DOnpocOB. C88381U1llX C CBliIII9TIMaa BUCOKO'UlCTO'fHon 1IJtSJ>

HOU BOettpilllM'mllOCT" trplI IUlllepcn 3Hlll<a cmmOBOn ,.ounopaTYJlU. rpynua, 


BO.rJUlRlUt9l.1Oit JlOHTOp<IA A.ILKoBalleB..... 3a "OMOQI> III'Y HpoOOI\IJJU' " )I' a

J<OT9Io!lIOpaTl'JlHl'" aRUTOH , .I10llTopy B.B.Bacwn.osy 3Q 06cyx.o.elll!O OC060H
HoeTaR paOOTU CKRUAa. 
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1. 3KcnePHNeHTanbHa~ OMI"~' ~eo~H X 3HeprMH 

2. TeopeTM4ecKa~ ~ 3HK~ .wco~x 3HePrH~ 

3. 3KCnep"MeHTan~H~ He~TpoM"a- tH3HKa 

4. TeopeTH ~c~a~ ¢M 3MKa "H3KH~ 3HeprH~ 
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9. YCKOPHT etlM 

10 . AeToHaTH3a~HA o6pa60T~ ~Kcnep"MeHTanbMW X 

AaHHWX 

II . BW~CflHTeJl,"Ha.l'l "'aTeManUCa M TeXHMKa 

12. X Hf"lHA 

13. Te~HHKo ~H3M~CKoro 3KcnepM~HT. 

14. HcCn eAOSaHMA T8e p~x Ten H *HAKOCTeH 
AQePHW"" ~TOA~MM 

15 . 3KcnepM MC HTanSHa A ~3HKa .I'IAe p HWX p ea~MM 
"PM HM3KMX 3HeprM.I'IX 

16. Ao3MMeT PMA M ~3"K. 3aWHTW 

17. Teop"" KOHA&HCMpo.a HHo ro COCTOAHM A 

18. Hcnon~30••HMe pesynbT.Toe M MeTOAOa 
~HA.MeHTan.HWX CMaH~C~ HccneROeaHMA 

• CMe*HWX 06nacTAx HaYKM H Tex~KH 

19 . 6MO$M3HKa 

PyKOUMCL nocTYnaAa B llaaaTa4hCKnM OT~84 
II OKTnOpn 19tJ5 rol!ll. 
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