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'·§I. BB6ll6HH6 

B.HBCTO~ee B~6UH C ycneXOU npHM6HH6TCH MBTOll CBH8BHHHX. 

KBHBJIOB B. ClOpHOBCKOU npHClJIHlK6HHH (CCBA - Coupled Channel 

Born Approximation) llJlft onHCBHHH 8KCnepHM6HTBJI:DHHX JlBHHHX Oll-

HO- H l{ByxHyKJIOHHHX peaK~H~ nepe]laq, B aTOM UBTOllB, np6llflOJIBra-

6TCH, qro BOJIHOBBH !fJYHK~HH BXO,llHOrO KBHBJIB COllBPllHT KOMflOHBHTbl 

KBK ynpyroro KBHBJIB (KBK B loi6TO,ll6 HCKBl!BHHbiX BOJIH - fj) W /3/)), 

TBK H Heynpyroro, KOr,llB flB,llBD~He qacTH~H BOSCly~aDT COCTOHHHH 

H,llpa-uHmeHH llO peaK~HH nepe]laqH. Toqao raK.l!e BOJIHOBBH !l>YHKUHH 

BbiXO,llHOrO .KBHBJIB BblqHCJIH6TCH C yqeTOM B8BHio!Oll6llCTBHH yXO,llRIJIHX 

qacTH~ C H,llpOM-npO,liY,KTOil/. B TBKOiol UBTO,ll6, K~r,lla yqHTUBBIOTCH. 

Heynpyl'He npo~eCCbl B OClOHX KBHBJIBX, HBOClXOllHMO npHHHioiBTJ> BO 

BHHioiBHHB OCTBTOqHbJ6 B8BHYO,ll6llCTBHH nepe,llBHHbiX HYKJIOHOB C 

HyKJIOHBMH a.z~pa-uHmeaH. Y~e~ ocraroqaHx BSBHMOllellcTBHll ynyqwaer 

BO:riHOBbl6 !fJYHK~HH KOHeqaor.O JI)tpa-npO]lyKta IUIH, .ztpyrHMH CJIOBBMH, 

yroqaaer !fJopM!lJaKTOP peaK~HH nep,e.ztaqH, KoropHl1 pa:sea HHTerpany 

nepeKpHTHR BO:riHOBHX !l>YHK~Hll HllPB-YHWeHH H Koaeqaoro RAPB, npoHH

rerpHpOBBHHOMy no BC6M KO~PJlHHBTBY. HyKJIOHOB, 88 HCKJIIOqeHHBM. KOOp

,llHHBT nepe,lla.HHbiX qacrH~. AcHMnrorHqecKOe noBBllBHHe pa]lHBJI:DHOll 

qaCTH !fJopM4JBKTOpa onpe.zteJIR6TCll aaeprHel1 OTllBJl~llHHHYKJIOHOB H8 

H,llpa, KOTOp8H npOCTO CBR88H8 C .tJ -aaa,qeHHBM pB8K~HH, 0,1.1HBKO 

!JJyHK~HOHBJI:D~oe noBe,llBHHe ~OPM!l>BKTopa BHYTPH a,1.1pa HaMeaaerca co

rnacno HHTBHCHBHOCTH OCTBTOqHbiX B8BHMOll6llCTBHl1, CJIB,l(OBBTBJI:DHO, 

HOpMHpOBK8 BCHMflTOTHqeCKOl1 qaCTH 4,JopM4JBKTOpa 8.8BHCHT OTCBOBll 

BHyrpeaaell qacr/2/. HaHClonee. npocroll aBnaerca ocJ~>~qao ynorpecJ-
, .· ,,,. 

Jlfi.BY8H. npOU6llY.P8 ~'well-depth prescription" (WOP) , 

r]le !fJOPYWBKTOp aaueHH6TCll O,llHoqaCTHqHOH BOJI,HOBOll !l>YHK~Heii no

T6H~HBJIB CaKc~aa-By,1.1ca c 4.>HKCHpo:s~a~ol1 aKcnepH~;.earanl,aoll aaep-

3 



rHeil CBHSH 1 npH STOM OCTBTOqHue BSBHMO~eitCTBHH He llpHHHMBIOTCH 

BO BHHMBHHe. O~HBKO MOmBO npHBeCTH MHOrO npHMepOB 1 KOr~a TBKBH 

npoue~ypa HenpHMeHHMa. 

£yAeT eCTeCTBe~HUM OOOO~eHHeM, ecna YH npH BUqHCH8HHH 

qJOpM<flBKTOpOB BKHIOqHI.I.OOH:&Ille, qe.u O~HH KBHBH. TBKOit qJOp.UilJBKTOp 

co.sMeCTHo c CCBA c.uo~eT onHCBT:& oonee RoppeRTHO aKcnepHMBHTan:r.

Hue .l{8HHU6. TBKBH npoue~ypa 0K838HBC:& oqeH:& 3qJilJ6KTHBHOi1 ~HH 

C*HL!IO,l\e<flopMHpOBBHHUX fi~ep. Ecna HCllOH:&SOBBT:& 8~H808THqeCR06· 

npHOHH~6HHe .l{HH pas~eneHHH Bp8~8T6H:&HUX H O.l{HOqacTHquux CTene

Heil CBOOO.l{U 1 TO .l{HH H8XOllt.l{6HHH BOHHO.BUX <flYHKUHit nepe.l{BHHHX 

qaCTHU B .I\61JOpMHpOBBHHOM llOT6HUH8H6 MOJIIHO npHM6HHT:& ROpp6KTHLI8 

M6TO.l{U 1 npe.l{HOllteHHU6 B paOOTBX/Z, 3• 4/, TOr,l{B llOJiyqeHHH6 ilJOpM

WBKTOpU OY.I\YT HMeTL npaBHH:&Hoe BCHMnTOTHqecRoe noBe,~taHHe H Hop

MHPOBKy. 

)(HH fl.l{ep, HM610l!IHX COCTOHHHH K01l608T6JI:&HOi! npHpO.l{N 1 BHIU6-

YKB38HHHe M6TO,l\H HenpHrO.l{HLI 1 llOCKOJILKY H8B0311101tHO BOCll01l:&SOBBT:&

Cfl B,l\HBOBTHqecKHM llpHOJIHllt8HH8M H, CJI6.l{OBBT61l:&H0 1 B88HMO.l{6HCTBH8 

nepe.l{BHHUX qaCTHU C KOJI1l6KTHBHblM BHOPBUHOHHblll ,ltBHllt6HI48M H;llp8-

MHIU6HH A01llltHO ouT:& yqTeHo ooJiee ToqHo. 

UeJI:&IO .l{BIIHOH CTBT:&H HBJI!l6TCH OllHCBHH6 MIITO,l\8 BUqHC1l6HHH 

wop.u<lJaR:ropa peBRUHH cpuBa Ha c!IJepHqecRHX H,~tpax B cnyqae, Kor.l{a 

B ceqeHH6 npouecca MOryT ABT:& BK1l8,lt BHPTY8JILHH6 BOSOyllt,~t6HHH 

O,llH01JOHOHHHX COCTOHHHi.t H,itp8-IIHIU6HH. 

0CHOBH8H H.l{6H COCTOHT B TOM,, q:ro MLI pa~narae.u BOJIHOBYD 

·c <lJYHKUHIO cocTOHHHH KoHeqHoro R.l{pa-npo.l{yKTa.no WYHKUHHM H.llPB

IlHilleHH ll1lDC !flyHKUHH nepe~BHHOrO Hei1TpOH8 1 npe.l{CTBBJI6HHUe B BH;zte 

cynepnOSHUHH llO,IDYHKUHHM lliTypMa/3 • 4/. B STOM:npHOJIHntei!I!H MU 

UpHMeHHeM qJeHOM61101lOrHqeCKOe BSBHIIO.zt6i1CTB~I6 <lloHOH-qaCTHUB H .I\1lfl 

npoc:ro:ru orpauHqnucH TOJI:&Ko llJYHRUHHMH ocHOBHoro o+ ·H nep.soro 
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O,lt~O.If!OHOHHOrO, 2~ COCTOHHHlt. l(rul npOBIIpKH HBIU8lt MO.lt6JIH 1W npHMB-
.-- ,'- -' -·· 

HHIIM Cionee KoppeRTHLIH lflopM~KTDP B paMKax npocToro CCBA_ npHoJIH-

:a:eHBH, npll.l{UOnaraa, qTQ ll8,lt81liiiHII ,itllltTOHLI BOSCiy:a:AilllT T01n.ko 2+ 
O,ltBO~OBOHHOII COCTOBHHII B.l{p8-MHIUIIBH. TOr,ltB npH pacqeTe ceqeHHH 

cpwBa MN Bile eM ,Popi&waaTop, cocToaotai Ha' ~:Byx qacoreH-~ IIepBaa 

1l8CTJ> OllHCNB88T CpLIB HB HCCJIII;JtyiiJIOII COCTOHHHII 1 KOr,l\8 H}tpo..::umneH:& 

OCTBIITCIC:S ocHOBHOJI cocT'oHHHH,_ a ll:ropaa qa.cT:& - Kor,~ta B H,~tpe

:uHmeHH BOSCiylt,lt88TCH z+ COCTOBHHII. Ko;rre68HHH H,~tpa Ciy.l{yT onHCBHLI 

qzCTO Jl8KpOCKOUHq8CKHII oeip880M {c:u. § 3.1)~ 8TO OSH8q88T 1 B qaCT

HOCTH1 q:ro S~BKTLI npHHUHUB ~ByJIH H ROppeJIHUHli B .OCHOBHOM CO-

CTOHHHH H,ltp8-MHIU8HH B BltllnHTy,l\8 CpLIBB npeHeeiperaiO~CH. ~YHKUHH 

ffiTyp:ua JIOEHO UpH118HHTL H B MHRpOCKOfiHqecROU npHClJIHJK8HHH 1 HO ,ltO

BOJI:&HO CJIO:&HLIJI n~Te-M. 'c ,~tpyr~H CTOPOHLI, oeiuqHoe MHRpOCROnHqecRoe 

OUHCBHHB EHClpBUHl HB HSLIK8 OCiOJIOqeqHHX BOJIHOBLIX ~yHKU~~ Ciy.l{yT 

BBO.l{HTL ROMUOH8HTH B.WOPJIWBKTOpLI 1 8CHMllTO'.rHqecKoe noBe,l{eHHe KO

TOPLIX coBepmeHHO HenpaBHJI:&Hoe. llpe~no:a:eHHLIA HBMH :ueTOA Ciy.l{eT 

OUHCBH _B § 2~ qHCJ18HHU8 pesyJI:USTLI 14' HX OelCYE.lt8HHH ';.. B § 3 t B 
. . . . . 

BNBO.l{LI -B § 4, 

§ 2.. tOpMd!BKTOpY 

~ _IlpH H8BJ181l8HHH CU8KTpOCROfiHqeCKOfi HH~OpllBUHH H3 p88RUHI4 

cpL!Ba II (d. p) Ia B03HHK-BeT' Bonpoc 0 BN~HCJ18HHH wop,.lf!SKTOP~: 

. . F"ns (r)== f rv;/'(.f) %tf) F)df' {I) 

H "rs ff, rJ - BOJIHOBLI8 qJyHKUHH H,ltp8-KHMIIHH H r.l{e ?fR({J 
ROHeqHoro ~pa, .. _r _- Koop~HHa:u nepe,ltaRHo_ro _Helt:rpoHa_. f 
KO:IIJ18KTHBHHII U8p8M8HHY8 fl.ltPB-MHIUIIHH. 
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raKHJlbTOHHBH ·a~pa ·~ KOXHO pacnHCBTb.CJIBAYD~HM oOpaaou: 

HrJ(f,lJ=H11 (f)+~ + V,(r)4-Vr:qJ;;f), (2) 

r~e H11 (f) - rauannoHHBH. ~pa 17 , . T, . - onepaTop 

KHHeTHl!ecKoU aaeprHH, V.(rJ. - noTeH~Han cpe~aero nona H 

Vr.q rr; f) - OCTBTOl!Hile B38HKO~eiiCTBHa ;ztna nepe~BHHoro HeiiTPOHa. 
. JMt --'') 

PeweHHe lr; 1}',r ypaBHeHHH Wpe~HHrepa 

H 1'.:' ::JM_ E 13 ?.r vM (3) 
13 13 - .'1 T1.3 

paanOlKHM no clJYHKUHHK fP;r
11

M., H~pB-KHIU6HH 1 

Y,; .Y
1Yf, r)== f {; J<e:vfrJ[ 'Yr.J@ tPr.,J~ , <4> u . 

r~e '!le'j = r_ (e 'l".t #J-{)'""fl"'jJm) Ye m-u-Z y,~.g--
cr 

- CnHH-yrnOBLie BOJIHOBLle cJlYHKUHH 1 J - ·nonHLJ!i CnHH H ero 

npoeK~Ha M B naOopaTopaon CHCTeue ·Koop~HHST.CHMBOn 18 oaaaqaeT 

Od.bll!HOe BeKTOphOe CJIOlltBHHe: 
M 

[. '!i . ~ ~ J :! -= .L_ (J r,., m M.,/J M) '!f~J ~I., )If/. . ( 5) 
'V r., :M '"/tf" . 

:~il 
ECnH K.bl nO;ztCTBBHJol ( 4 ) B (3), YKHOXHK cneB8 HB [ J'~·~'/Jr.JM 

H npoHHTerpHpyeu no ;r_ x no Bceu yrnoB.biM nepeueHH.biK, TO n0ny-

l!HK: 
L L -~ 

[ ]_ g_L - 1L ete+l} - V. (rJ-+ (sJ- w:)] I? iir(r}== lm d rL ~,,. · r.L " v 
\ . . . 

;;t . . 

=~Jv' R.!J'v,(rj([~~¢x,(J V,.q(trJ)/f~.'J'IJfr.,J:) ~ 
{6) 
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. EG . 1 r;zte J - :mepr_HH cBaaH nepe~aaaoro ael1Tpoua. 1 paHHl!H.ble 

ycnOBHa ;ztna p8,ll;H8JlbH.LIX 'llBCTeil B01IHOB.b1X <iJYHKUHH onpe,ll;eJIHIOTCa 

cne~y~HM o6paaou: 

J 
/{ e.jv (o)= o 

. Re..~vrr- c:P) oL exf.J(- ~jEt!_~::;-', r) 
'-;} I . 1i.~.- .J ::r, . 

{?a) 

{76) 

J{nH pemeHHH 6eCKOHel!HOH CHCTeMLJ CBH38HHLIX ].!Hif'\llepeiiUH8ilbllbiX 

YPBBHCHHH BTOporo nopH,llKB npHM.eHHM MeTO,ll IHTypMa-JlayBU1IJIH, npe;zt

JIOlKCHHLlii paaee B pa6oTax13 • 5/. A HMeuno, J!Banor.:HM pa.ztHBlii>HYIO 

tzaCTb wYHKl.l*" rv;/'YfJ iJ 
IHTypua ~~j (r): . 

no nOJIHO~.y . 6aaacy !JJYHKUHii 

.:1 ;;..o .)(,;} .7(11} 

Re./v (r)-= L.. C ne; {ne.. (r} 
v n=c v '(/ (8) 

Tor,Aa CHCTeua ypaBHeHHil ( 6) nJJHHJuaaeT .llH.ll: 

[ 1/-i..f. _ _ALe,(e+l}- d., V./rJ+I£4_ wl1)11~ ejfl)s.JfvJ/_J_ 
JA.. dr-L J.... r.t. (' .J ... ., 'J L- If/!/ 

11
_, .If)

n:c v ~ 

(~) 
J'(vJ jfv1 ·. · Y · ~ · · J;;, 

=L· el1'ec~"'S:·~··fd<f~~~<&J /Vr<AP/£!1&-·taifir, ... > · '-''''v• V M n'cJ 

KaK BH,ll;HO Ha (9),-noTeHuHan cpeAHero nonH yuao~aeTca aa cJ>aKTop 

~ , KOTOpbiH ~aeT B03M03HOCTb. O,ll;HOBpeMeHHO peWHTb ,ll;Be.npoone-

MLI. Bo-nepBhlx, Mhl uoxeu cqHTBTL napaueTphl cpe;ztaero nona !JlHICCHpo-
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BBHHbll4r.t. ( .& = I) H Ha~TH co6cT:aBHH!le aHaqeHHH £;/ ~ • Bo

BTOphlx, BBnHqHHIJ ~J~ 140XH0.6p~T:b H3 3KCnepHM6HT8n:bHIJX 

,li8HH!1X, CqiiT8H HX onpe,l(eneHHIJMH 1 TOr)(a KOStlxl)H~~BHT ~ 6y,zteT 

HrpaTI> poni> o6o6~eHH!lX co6CTBBHHIJX aHaqeHHli. ITocne,ztHHH ueTO)( Ha

noMHHaeT W ,t) p. <liYHKl{HH lllTypMa y)(O.B116TBOPHIOT ypaBHBHHIO: 

:i 

il 
I 

1.. ~.. t. :Yt11'J . · 8 n a ("' JtvJ . II [ 1- rL - ii ef~rt} - d,nt!A' V.M-+(Ej- w:r...)J Vne..(r)=o (IO) .. I 
.ih'1 drL im ..-t. · <1 . f/ ;\ 

C rpaHHqHbiMH ycnOBHHMH: 

r1 .l(v/{i . ) . €-t-1 
.>.~ r~o =r n \1. 

(folti1( ( ,/ 
.~ n ff r '- ..o) ot.: ~xI' - y -;;t f E[/ _ w}., / r) 

(II a) 

' 
(II6) 

;; (v) ;:t(tlj . .. . .. ·• 

B 6aaHCHOM ypaBHBHHH (IO) cln fj V. fr)= o/,nff ~ w. (rj+ ~D. (r) 1 

rAe. ~.w. {r) - noTeHuHan CaKcolia-By)(ca, a ~.oJr}. -. ·. 

cmiH-op6HT81l:bH08 B38HM0)(6HCTBH8. EcnH Mil 6y)(BM C1UIT8T:b :BenaqHHU ~ 
·~ . . . . ' ' '· ., ' 

E.J . ·. . <lJHKCHpoiaHHLIMH H.· Bocnoni>ayeKCH opToroHani>HOCTLIO <lJYHKUidt 
·j(IIJ . . • . . . .. . c • 

Snfl(f"}· cBecoi.! Vs.w.(r), T.e. 

f .J(v) . J/vj . · 
· S11 ~.(r} Vi. w. (r) ~~~- {r)'r==- S:,,,·, 

. . . .. "'.>tv) 
T_o, yuHoxaa ypaBHBHHe (9) cneBa Ha· . .>,~· (y-/ 

. . poBaB no r. c HCll01l:b30B8HHB14 (IO), nonyqii·~ · . . . . . 
. .J/11) J{ll} J(#'j t..''"J. j . . . . ' ;, •· . : . 

(cL-d.i1e)C,u~L Cn'e~··,( n'-'-[?{.1~]-/V f~, .• ,IDz,r~M) .. . · ... 
v <J n'~)'v' v " <1 ~ M r.qfLC ';/ · ~~ "'!/' (13) 
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T8KHI4 o6pa30M, BI48CTO 6eCKOHeqHOH CHCT8141J AH<lJ<lJepeHl{H81l:bH!1X 

ypBBHBHHH BTOporo llOPHAK8 (6) Jill nonyqaey 6eCKOHeqayJO CHCT814Y 

anre6paHqeCKIIX ypBBHBHRH (!3) )(1lfl Oilp8)(8118HHH C06CTB8HHIJX 3H8-
Nr/ 

qeHRH J., H KOStlxl)ImHBHTOB Cll8mHB8HHfl en~· • l!C~O, qro 

pemHTI> CHCTeKy anre6paHqecKHx ypa:BHBHH.Ii (!3) ropaaAo nerqe, qeM 

CHCTeuy AH<lJ<llepeHUHBni>H!lX ypa:BHBHH.Ii (6). ITonyqeHHaa CHCTeua 

anre6paHqeCKHX ypa:BHBHHH CO,ztepXHT TOnl>KO CYMMHpOB8HH8 no )(HC-
. ' 

Kp6TH!ll4 KBBHTOB!Jll qHC118M H TOqHQCT:b HBXOX,lt8HHH B011HOBbiX <lJYHKl{HH 

~ JM(fJ?) 38BJ.iCHT OT qHcna yqHTIJB8814biX qneHOB B (!3) • .YBeJlHqe

HHe HX il03BORH8T npOH31!8CTH ~!lqHcneHHe <lJOP14W8KTOPOB Cp!1B8 C HI0-

6oli llt81188MOti CT6il6H:bl0 TQqHOCTH, ltp0!.!8 TOro, npH!.!8H8HH8 <lJYHKl{Hi1 

l!lTypMa )(88T B03MO~HOCT:b onpe,zt6H8HHH rnaBHbiX KOMnOHBHT peayni>TH

pyi0~8H B01IHOBOi1 <lJYHK~HH Henocpe)(CTBBHHO Ill STOT ~8KT qacTO y,ztodeH 

B npaKTHqeCKHX npH110~8HHHX~ 

§ 3. qHcneHH~e peayni>TBT!l pacqeTOB WopuWaKTopoB 

H ceqeHHti 

. S,t oJ. 

HamH qHC116HHIJ8 peayiii>T8TIJ OTHOCHTCH K peaKl{KH (3,.{d,p} ~ 
XOTH H!.I8IOTCfl SKCnepHM8~T81l:b~~e ABHH~e )(1IH 3TO~ pe8Kl{HH/6/ • Mw 

3,l(eC:b orpBHKqH!.ICH OnHC8HH8M H 06CyX)(8HK8M Hamero M8TO,lt8 1 8 Cp8B

H8HH8 nonyqeHH!1X p83Y1IDT8TOB C cy~eCTBYIOIIlHMH 3KCnepHM8HT81l:bHbiMH 

ABHHIJMH 6YA6T ony6nHKOBaHO n03)(Hee. llpeX)(e qeM npe)(CTBBHT:b pe-

3Y1ll>T8T!l MBTO)(HqecKHX pacqeTOB <lJOpMf1J8KTOpOB H ceqemti1, M!l B!l6e-. 
',• . 

peM OCT8TQqHIJ6 B38HMO,zt8i1CTBHH Ill OOCYAHM nonyqeHHb16 B01IHOBIJ8 
. ·?.rjJ-1 S3 tO 

liJYHKUHH '1'/3 )(1lfl HAPS Lt-• 
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.. 3.1. OcTaToqaue B38MMO,zjet:iCTBMfl M cxeMa ypoBHel1 

,zpm HMlltal1wnx noa6p.z\eHHNX · cocTOHHHli H,Zlpa 53<?r 

ECJIM q)opMy no:BepXHOCTH ll~pa aanmlleM B Bn;zte/
7 I 

R = ·I( o (t + d. .to 'f.to (r;J), (14) 

TO noTeHJ:~nan ocTaToqHNX B38HMO;ztelicTBMl1.' V,....q, ( f,r J MOlltHO 

. pa,3JIOlltllT:& no KOJIJieKTMBHhiM. J\OOp;ztMH8T8M .£ ;1 0 

..r 
~ nonyqnT:&: 

Vr.u ( t; .J.L-o)-=- V. ~· e · cl~c ~ ((}) = 
. O..Lf+e,KJL. o 

· = c?rKJ ct.~~ ~" (o), 
,(15) 

. - !IJ 
r;zte X= (r- ll.)/ a.., R.-= r;ll , a H V. napa-

MeTpN noTeHUMBJIB CaKCOHa-By;ztca. HeTpy;ztHO BH;zteT:&, qTo MBTpnqHb!C 

aneMeHTN OT Vr~. ;ztnarOH8JI:&HU no nOJII!OMY MOM6HTY J H 

qeTHOCTH, KOTOpLIC,HBJIHIOTCfl XOpOWHI.!H KBBI!TOBUMH qMCJIBMM. 
~· . •' - ~- . 

~TaR, B MO,l(CJIH Eopa-MOTTCJI:&COHB B O;ztHO~OHOHHOM npHClJIHlltCI!HH 

M9TpHqH~6 ·311CMCI!TU nOTCIIUMBJIB v r~. paBn/8/: 

. ' :Ji.j '@ :; ' ' . J .Y(II'} . . 

<,~nf;j M[:Yft. tPr.,}M / Vr~J.[~r/'' 41r&J" ~'tj.(r)) ":: 

- (fJ/1/). -~·. J!tl')' ... :-~ - .:1-YL-I.rt/ti'+ {e'-14, 
- J ~,ti{r}Jf.r)~,t/.,fr)tlr!_/_ (-!} · · · ~ ·(16) 

' v <} (¥.wj1.t . . . ' 

X {JJ~ Y.t Yt.J.to) W(jr,j'I;,/j .J.t) ~T.t/1 Q.,ffT.t· )' 

llpHBC;ztCHHUe MBTpHqHue 3JICM6HTN, nOHBJIHIO~MeCH B (16), CO;zteplltaT 

BCIO HH~OpMBUMIO 7I.HH8MHKM npOCl116MU H CTBHOBHTCH oqeH:& llj.OCTUMH 

;ztnH B3BMMo;ztel1cTBHH Mellt;zty ocHOBHUM H o;ztHO~OHOHHhlM 2+ cocToHHHeM: 
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. 'I 
:(Oj'O{{ Q1)/1; I>- ~z.f-1)/$~ . 

·._ f ••• ; ' ••• _ .. 

. (i7) 

HaKoHeu, Heo6xo;ztHMO Bu6paT:&·qHcneHHile:aHaqeaHH a<WJeKTHBHoi1 

7I.6~0pMBUHH ·- J3.:lo' '1I.Jlfl JlH6paUHH noBepXHOCTH ll;ztpa·. 3HaqenHH ~ . ~. J- . . . /~~ 

;ztJIH> · l!?-. .. -,6NJIH Ollp6,11611eHi9/ B 3KCU6pl11.i6HT8X no HeynpyrpMy 

"PB~CCHHHIO npoTOHOB (j3.lo/-v . 0.19+0.20) H npH M3Mepemm Bepo-. 

-·fiTHOCTeli E2•nepexo,l(OB (~z.o.. = 0.23). JlnH· Cionee ·a,lleKBBTHoro B 

: paMKBX HBW6l11.10;ztCJIH··HBXOllt,l(CHHH napaMeTpa •3!JlWCKTHllHOH AClfJOpMBUHH 
. . . ' ..>3 ' 

.f3.z,0 ··HYlltHO •BNqHCJIHT:& CXCMY ypOBHeil H,l(pa '' .".e.,_ . C 3TOi1 · 

uen:&JO B (~) Mil nonoJKHM d.- =.I,_ ~oTeuuaanu cpe;l!Hero nona H 

OCTBTOqHUX B39~MOACliCTBHH CqHT8CM ~HKCHp0ll81iHUM~, TOr,l\a pon:& 

COUCTBCHHUX 3HaqeHHti 6y,l(yT HrpaT:& Be·naqH.HLI "E J. . , -l1 flOJiyqHM: 

( 
E 13-. . . .4 - .1,; (II} . £ . '- . : . -?·lvf 

. :~.:. Co~·;:- ~c..Jr.. te,~-.~ )~j-~,ecs;' £-~~-.z; .. tSj··~ ('.~ o£"·f/·'}x 

J.:/~1' jJv/ 'v.l· . ~tvj · . . -"' · ., · .7./v') /( e 14'•1 ft., 1 • (r-) . I (r) t_ tAl '• (y},/r ==- . ..,- e~ 'e' •1 . )' 
11C.;j . . "'' .. ''· "'J -. ·.· ~· " ·./, ... 

. ' <I . ' k't"J~ v 
. t ' · ·._' .. ·- r·· · -· , • · , • ~) , ~ ~ , 

~-(v/ - :J. . .• ! ' . . .:( .· o{/111 : 
r <[,!f. M[ 'Yfj. ~·~t·J V. (r} V,.~/r:{J/[ ~c/ @t&JM JHie;;·• 6·I>. 

. . 

(18) 

. •' 

3aMeTHM 1 qTo MBTPHUB C~CTCMU (18) HBJIHCTCH cy~eCTliCHHO HC

CHMMCTpHqHOM H noaTOMY nonyqeHHUe COOCTBCIIHUe BCKTOpU MBTPHUbl 

6Y1I.YT ae'opTriroiianLHUMli' !r npocipaHCTBe BecoBoi.t · tl>YHKUim' II( Y)s.w~ ' 

,llnH Ha,~olltAeHHH co!}cTneHHux 'aHaqeHH£1 £.:7.0-: HecHMMe'fpHquott--: ·,-

_, ua.fpHuu '6un npii.leiieH ueTO.l\, oiiHcinhulH ii: ;a6oTef5/~ - · · "· 

· 'Ha pHc. I npHBe.l(eHu co6cT-l3eaH'N·e aHatienHH imeprHli E:,y_~ · 
;ztJIH H,l(pa SJ e. - B 39BHCHM~CTH OT .,J3.z.o ~pH --~maqei~HflX .. 

napaMeTpoB ouonoqeqHoro noTem~aana, npHBe,l(eHHUX B Taon. I. 

c"' . II 
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.ilHAHO, ~TO npH j3.to. ::i 0,21 BOCllp01t3BOAHT?H He. TOJll>KO SKene pH:-: 

. ·: .. MeHTBJlbHbiH nopH,ltOK ypOBH6H H,llpa. 53C'r , HO H OTHOCHTeJil>H!le pac-

. cT~HHHH liew li~B ;~~oai~eprliit:soa6;~e'HH" 2~5 ~M-as. -- ~ ,, 

itiT~K!' aHatieHHe~ napau~'rpa a~~~THB~~ii_;te!IJoinuh~BB · /~o :.,,; 
onpe,lleJieHHue ita pacqeT.oB' cxe"m ypo~lid .53 &- .· it ua ;~~pyrzx aKc

·nep~MeHTaJII>Hllx .llaUHilX,: xopomo c~rJiacyllica uelE;lly co6o~.-a~~;·!lJaKT 

... 

·H HenJioxoe COBna:~eHH~·: suqifcJieHHOH H 3KCnepHM6HTBnHOH·C~eJI. yptiB:... 

Hei1 l'OB-~PHT B flOJII>3y npHMeH~MOCTH. ~~~OM npoc;olf ~o;ztemi. ~~lni, ··\ 
qro :_ nopH.noK ypo.tiHei1 H oTaocHTe~i.itue pacc.io~li~~',l.e~y HHMH . 

... 

I 
t 

.) 
·,I 

'.:·-·,·_; 

. ! 

·I 
·\ 

.(1 
. I 

! 
.. , .. .I 

'\! 
CHJII>HO a·aBHCHT OT B6JIHqBH!l./.to • 

... 
3.2. ~OpMtlJaKTOpH H ceq6HHH CpbiBB 

lioACTaBJIHH suin~eJieHHue BOJIHOB!le !IJYHK~BH 1J6J'M(f,r} 

n {I) H oepa no· BHHMBHBe To o_6cTOHTem;cr:so, tzToyqHTbiBallrca 

roJII>Ko ocuonHo~ o+ B 2+ o.naowoHriaaoe coc~~HHBH .H.ztpa.:.uxin~~». 
' .· . . . 

JI.el'KO fiOJiyqHTI> CJ16.llYKltil66 . .BblpaJKaHHe 'AJI.fl !fJOpM!fl8KTOpa: 

.:J .) ·. 

[ 

L eneJt,~jtrJ J':;_(r} --
.J " . r . 

F . (.-) = -;, .· - J 
PB ·. 2_ C n~. (j!tA-tofjM) C ne,{(r) ;xM.(r} 

n~ ~ . r ~ 
~~ - ~ 

'. 

·1 . 
··t 

~ .~: 

" 

.., 
'.· 

"'! 

., ' 

·i 
(19) 

,..: t• 

I' ;lie nepBaH t,taCTl> qjopM!lJaKTOpa BXOAHT B aMUJIHTYAY cpuna KaK .ti. D\\'BIV' •· . 1 
, . .. . .. • . . . . .I 

Tax x B CCBA-npx6JIHXeHHHX, B ro spella KaK· s1:opaa '!acn npHHH- · . -~ 'i . ·. . . . . . . . -I 

MaeTc.H so BHHMaHHe TOJII>Ko ·s liero,~te CCBA. qepra Hi.!t KoaMm~~eiiTa.:. . 

IlK p83Jl0li6HHH H 6aaBC,HbiJ,tH !lJYHKl{HHKH i3Ba;nena .llJI.fl BTOPOK iJaCTH 

.popU.¥c!KTOpa. 
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, , B T86JIH~e. 2 npHBB;lleHH KOSqxpH~HeHTN p83JIOJK6HHfl.}~JIH HHJtS.HillHX 

~OCTOHHl1H .H;npa 53er.·, • , BHAHO,. t,ITO CXO;liHMOCTI>, !<03!lJ!l>Hl.lH6HTOB· .. 

.p~emHB8~HH !lJYHKUHti illrypMa O_t16HI> B_8.llHKa. ,llJIH ll03Cl.Ylit.l\eHHbiX: COPTO-:

HIIHli·B3aHMO;zteitCTBH6 qJOHOH-qBCTHI{B CTaHOBHTCfi BaJKHblll H npHBOAHT - . .,_ ' . 

K y:seJIHqeHH)l) K03qxpH~H6HTOB• e. '. HanpBMep,. ,llJIH ;y = l/.e- . 
. . . . . . 1/L ·- VL . 

COCTOHHHH R03!lJ!l>HI{HeHTbi. eLl V.t· . H e.J,i Jjt, .noqTH p8BHN,.H. " 

HB: nopH;llOK· 60JII>me no a6COJIIOTHOH B!!JlHtiHHe 0• qe11 OCT8Jli>Hbie K03qJ-. :, 

qJHUHBH~N •: · . .,,1'. ;; "< ~ r' ••. •· .. 

06CYAHM BJIHHH~tl ,paa;nHqHUX qJOpMtlJ8KTOpOB H8 peqeHHe,Cp!lB8 .• ·· 

PacqeTbl npOB6A6HU B npB6JIHllt6HHH HCKaJKeHHilX BOJIH•· (DWBA) • , ·. i : . . ' 

H M8TO;llOII'CBH3aHH!lXKaHaJIOBr{CCBA) C;HCfiOJ11>30BaHI/I6M.qJOpllcpaKTO- . 

pon~ nony_qeHHbiX no;ztrOH!toii; rJiy6HHbl HMbl <wpF - well dept!}_;;;,:· . 

formfactor .' · J· H. B_bi'lHCJieHHilX ll ,llam,eM no;nxo.zie • (DF -:- AerivEld. ·.: .. 

, formfactor ·:). OnTB'leCKHe napaueTpu. ;ztJIH JteiiTOHOB .111 npoTOII,!lB · 

Ballru 111a pae!o; / 61 .B npHB.e.zteHll 'B, raOnBue .. r ... Euna -HcnoJI:&aoBaHa 

MO,li;HfPBI{HpOBaH~a:sr BapCHll nporpawm: .·POLLUX .Ill Bbit!HCJieH!olll ,., 

B CCBA-npH6JIHJKeJIHB senBc:D •B npe.nnoJipJKeH~B, .ttro .na;ztaiO!IlB~ ;ne~~oHbl 
BOg6yJKAB~T TOJil>KO. ·2+ -OAHQfhQH,OHHOe COC'l'OHHHa. ,fi~pa:;-~BmaHB, a ,_B 

" ·. 

BllXOAHOM KBHaJie aeynpyrH_!! npoueccu CibiJIH ue;~yq:reuu._)lp_elK.ll~ ,iJeM 
' . . . .. . -' . 

AB1aJII>HO ,o()cy;nRTI> .nonyt~eliHUe .peayRI>T8Tbl,. 3814eTHM, qro · D.WBA ·~ ,. . .· ) ·. . . . . . '. 
H ·CCBA•ceqeHHH,B!lqiii.CJiaHH!le .c o,n;HHMH·H TaMH xe napaMerpaMH onrH-- .. . ..... . .· .-. '/'. -~ 

qecKoro noreH~HaJia;spa.n :1111! .u:oryT 6un •• conoc'l'alineHbl MaJKAY ,co6on. 

AaJ!O ·B TOM, • t,tTO OKOJIO.• 20% no.reHuHaJia nor_Jioil!BHHH B ,ynpyro_M KaHa

ne o6ycno.aJieHo BBpryani>Hbi.M .eoapyllt;nemteM 2+-cocro~H~H .amia-: .. .' 

L!Mme~H (npB j.t,o ~ 0~20/4 • 81. IloaroMy B _pa~qeTaic'B CCBA~~ 
npH6JIHlK6Hl1ll Mbi YMBHI>UIHJIH. fiOT6HUHaJI fl01'JIOli(6HHH BO BXO,ltHOM Kt'IHa-

;ne.Ha 20%. .. '-. ·-
,llJIH. KpaTKOCTB · MLI BB~JIH. cJie;nyJOil\He . oooaHaqeHHH. Ceqe.iiHH 

cpuBa; ;~Jiy'leHHHa B. DW~'-npB.clJI~llteHHH .c ~-cnoJII>30·B~H~~ fPOpM-, 
·.·'.' ~ • !",.~_, •,:... ~- ·, _,. . . :'-- ·~: ::· c •• ·~ 
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:~8K~Opo:s.W.2>F· H11H~F., •BBSOBeii·'$WW$-:H~!i)W,$.i=. ceqe-
... - . ~·. . ' 

HHHK~1'cooTBeTc~Beauo~ Toqao TSK- lite B· CCBA,~KaTo.lt~ -Mbl Hcnon:r,ayeli 

- Oel03HBti8ltHH · e.e W.£>~.1! . e e.~!= ·• l!!r06!i HOHHTL _OCHO~Hpl npo_~Jtelly, 

~ cBaaaaiiyiO .c :Hcnon:r,aoBBHHe.ii aamero !l>DPK4aKTopa i3 pactierax ceqe:- · 

HH~ cpii:Ba, ,llOCTBTOtiHO o.rpBHHqHTLCH H'~jqeHH6M. p&BK~~H :CpliBB HB ·. 

OCHOBH06 H ·~epBOe B0;80,Yllt,ll8HH~6 COCTtiHH'ifH·'~pa :S36-.:.~ C,ll~_JIBell~ 
: HecKo~:r,Iio _aaJieqaait£1 o'Taocnen:&ao· ceqeaHit · nepe,llaq;. BllltiHC116HHfl!X. B 

pBMKBX CCBA H g) w iM . c npHII8H6HHell. !l>~PII~KTOpa: noJiytiSHHOro.: . 

HO,lli'OHK;i1.r1l~ClHHll. HMI:l (' WIJ>F ) e; Yr-JIOB!i6 pacnpB,ll6116HHH ·B HSnp~B-
1leHHR Bnepe.zt' OtiSHL llOXOI:W•B .OelOHX .. npH6JIHll8HHIIX ,KOI',l(S ceqeHHH 

cplliBB .JtOCTHraiOT _Clloero MBKCHMyua (cu. p.;c;:. 2 H -3). · YrnoBue ·pac,.. 

npe~e~eHHH Jt1IH a~,li.HHX -yr.ao~:B MeT~,lle HCK~xeaaux Bona.,(£> w~i3 ) · 
IISHte :fi1IBBH!i~ ·qeM •lUlSTO.zte· CllH38HH!iX KSHSHOB- (CCBA), B TO a:e 

llpeiiH OTHOCHTe11LHue ·ceqeHHH ll<.Ot50HX .ll8TO.ztax ·BoapacTBIOT aa aa.ztHH~ . 
. ,·\., 

yrJIBX. ·J{pyrHIIH C110BSIIH; SllfiJIHTY.ltB HenpHIIHX npo~eCCOB. qSCTHtiHO. 
~ . .. . . 

•. 

B!ip8ll,HH.Il88TCf1 H H8CKOJILKO' yBeJiii~HBSU _C6'l8JIH8. STOT. 3!IKP8KT HB1l!J"":_ 

ercfi: •:ztoB011£HO OCilllHII, UOCK01l:&'KY:'B lllln1IHTyity npHII!iX. nepeXO,llOB' ,ll810T ,: 

BKJi~ xax;: nap~a.n:Dawe BO~HH BHe JUpa;~ax · x -·Ilona~' aa·. ero; noBepx-: .• 

HOCTH,npome,llmHe qepea 3!l>!l>8KTBBHY8· 6ap~ep!i·>O,llH8KO • B 811fi:'IHTJ'.ltY:. 

. HenpHIIIiX nepeXO,llOB •,llBII.T -BK1IS]t T01ILKO' nap~H81ILH!i8 :B011H!i, :.ztOW8,ll,.. 
'·' . - ' ' 

mHe ",llO iloBepxaocTH ~pa. 3TH a!l>!l>eKTH ·JtaBeCTHLI ·H ~e ounH ~ -

. on~ca'im- B :pa6oT~xfil~ KaxyD HH!l>Opua~HK> 11o~eT: ·Aa~:r._. rip~ueaea~e 
. paa~:.Uux: ~OPII!l>BK~OpOB? fionUTBSIICfl OT118THT:&' HS. STOT BO~pOC HS ·; 

npHMepe_pea~HH cpuBa·aaocaoBHoe·H nepBoe :Boa6YJC1t8HHoeco:croH-: 

HIUI 53<!; • _. . 
~!·· •:· 

0CHOBH08 COCTOHHH8 .7T = 3/2-

· .·Kai Yxe 6uno c~taaaHo, Ton:r,J(o· nepBii'H qacu Biilj:KcneHaoro aa11H 

~OPK!l>BKTOpa' (111=") BXO,llHT. i 'aam~·~~~AY :~p~~a Hcxa:ieifiiia'' .Bomf'· 

14 . ~ .... 

., 
c• 
\!._ 
) 

I. 
.j 

- i ,, 

i I. ; .... 

I .. 
' \ '. 
I 

!i' 
·-~} . ·. 

! · ... · '. 
. ~· 

•1 

';·i'l 

't'\. 
.• ~- . 
Ll-·· 
'I . :t. 

. / 

., 
-~ 1 

. J· , ..• ,. 
·.\)' 
t 
:·! 

. ·J··'f., 
. ' ·, ..... · .. ~ 

' 1·'. :_ .. 

~-
-~~\ I 
t~ 

' :) 
'·' ·-!' 

. ' l' '· . 

:: l ' 
: · .. !1: 

"'"~ ~ .. 
' . . ; ,._ 

. ~: .,_ ·.,:· . . . ~. ·~ 

,. 
·; j· .. 

··: .... ·· ... 
·.-... 

~-· 

"':· 

'J' • ,. • :~- . 
,}\ 

''. "'····· 

....... 
, .. , 

($wso:~> 1r1, Kait B~ci~Ha;·Tac>JIH~!l2~ ocao.Baof1 Ko.MnoHeifTo£1· ~ · 
a~olt ;~adTH HBIDl8TC.H'2P3t2 c c:Jo/L··=~o;9. c~~AoilaT.ri1l~Ho, ·.: ·. 

qJopus 9>-WiJF :--yrnolioro pacnpe,lleneaiiH~otieiiL noxb:Ka •Ha /lJw w~.;.. 
'c~qe~Ha:. nonyqe~noe c; IP&piupBKTopri~ (W~F );_ KoT'opuU ecTi,:~;O'-:_.. _,_, 

cTaH.:o.ztHoqaciHt~Ha.a Bonao:Baa·wya1i~1ui ;;ci-~HHH~ · ~Pij~:. _· B- rio-

. T6H~H8118 Caxcoaa:By,l(ca~ 0,l(H8KO .. B adc~m.l;~oe a~a~el;He '.$;w$i=;. 
. ',ceiieHHH ,ll8JJT BK11S,ll H .ztpyrHe 'Ki?MfiOH~~TU ~o·p~~iiKTo~a·~{. .IP3J/. ... . ; . 

:. 3P3/L . H T • .zt.)i noaTOIIy ~WSJ.C;_cetieHH~;~e:npcinop~~oHa~;;~· .. 
- . . . . 2 . 

HO (' ·c £f'3iJ.. ) • . <~< 

· ··' 'HcHo, · ii.ro. llpHiieaeiiife i{o1liloro ~opi!!}laKTopa (g-;t:) :ciy)i.eT ""'· 
. . . -- ~ 

6oiree ilo1le3nui4 :B cc.BA.:.BiJt!uc.Reai!Hx•-KaK B~AHO ~a p1fc~ -2; oTnu- · , ' 
. ~-- ·... . " '.-. . ' ~· ' . : . . . -. . ' . . . . ·~ . : . " . 

. qJr1H · uelit.zlY' .ztEYMH CCBA '-'celleHHHIIH Halla oro 'aaLieT~ee ~ . tieM · 1!61.(JIY 

.ztByllfl· 9>W'Bll :-Iiacnpeite1leHHHMH.'- 8C'!Pt= ~ · ce.tieHHe, nnaiiaee, • 

qe:W e ew.f) -'cetieHHe F: 3T~'T· a!lJ\lteKT' 'cT~;iOBHT~H O~tieTJIHJJee :AJIH 

CpblBa HB COCTOHHH6 Iti a Od:DHC~Heicif AOflu.iHHTe~I>HbiM lr~~IJHIAUM .. 

. :Bi<1la,lloi.i Ji Ce$>t:: -·a·unnHry.zty-•Baa~uo.ztei1cTBHH · «<>oHim-:qacTHria, Ko::

~opoe. crJI8litHB88T .ztH<Mepein:iitini~~o:e: ce.qeliHe ·. nepexol\a •. .r\p;i.i-e Toro, 

~aueT.~K, tiro CC !ll.C'"~'ceqeiiHe-··HI{or,Lta r~euuS: cetie:·m~,: opeJJ.CKa·:-.... . ' . ' . . . . .. ~ . . 

38HH~ro . Ce'WD-ButiHcneHHe~t; ~aK ~aK 1.• r.OC1l6,LtHeM_ tipH01IIi~eHitm· ' 

npHMue ··neveio.iui' nepe~~e;neuu' H npHiaeaemie 6o~ee ItbppeKTaoio =.Poind

waKTopa iie,lleT' K yMeiiL'weHHlO' c'eqe~H~-. 'i;aKKe sitr~eit~l:l OYJJ.;~ .l:iBJKHee 

B 'c~yqae'. KOr.zta npuwbl~·- ne Jiex ~AU B GCoA ely ~yT' ';IIO;~BJie~il. 3TO;~. 
c11ytiaY. n. naCinJJ.ztaeTcH. npH cpuse ··~a :nepBoe ·iloady:K.zte:U~oe cocToH.: .. ~ · 

HHe:· ~·- ~ -

CocT"oHalie . .:7r =· U2-
•' 

• : i 

,l!O H8ti8JI8 06Cj'E,ll8HHil: BliltiHCJI8HHiiX C6li6HHil' CTO.HT. fiQCMOTp6T:&. 

HS T86JIHIU' 2, r,lle :npe,ztCT8BJI6Hii ~aqx}!MuHe~TN; CllemHBBHHH ~BOJIHOBHX 
ll!YHK~il HUailmri' COCTOHHHH H.ztpa S3er. • ~ BaaHKO,llBltCTBHe. !l>OHOH-

. . . ' \ 
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'118CTHU,a ].\Jill COCTOHHHff .I/2- HBJIH8TCli CHJII>I!hiM H 3T_OT _if.JaK~ CK8- · .. 

Z8TCli D Bbi'IIHCJ18HIIbiX C8'118.HHHX.. ~3 pHC~ ~ BH].\HO, :'l,~a,£1_W3JF-ce-

, '118HI1ff OTJIH'II810T_9ji· B ,llB8 paaa. · STO JierKO. Ocil>HCHHTI> 1 llQTOMY 'liTO- • . . . :. . . . ' .. . ' - . • .- > i 
!J?Wg)!=" - C8'1!8H.Ii8 1 ·rpyOo ,rOBOpJI, ,nponopt;HO!Ia1ii>HD_ (!:.tP~.tl·= 

= 0,5.H, CJI8AOB8T61l!>H0 1 Jl)W£>i--ce~~~H.e,-_B,ItB08 M8HI>Il_I8,_'118M·::: 

$WW~ -- ce'l!eiiHe. Eonee . nuTepecuo ,Bbi'IIHCJ!eHHli .B ~eTOAe. cJaaauHbiX 

itaua]!Oll ( ~CBA~ •. ;rJIOliHB p~cnpeJteJie~»HB npH·6~a;KeHlm C. Clj.fl 

ilOit83bi.B8iOT Te <KC CBOiiCTJJa, _'liTO H. OnHCaHHI>IEr. paH~illC 1 T·.e • C e.fJt:: 

C6'-!CIHUI 11Jl8BHee, '-18M. CC W~:-_ cetieHH~~ 8~M6~HM, 'liTO Ce w.~ ~ 
·\' . '•. . 

ce'l!eHHenpa nep:eoM uaKcnMyMe yrJio:eoro pacnpe)leneHHH 6oni>rne Ha 
• ' ,· < _.,. ', •• 

iJ)aKTOp 1,5, 'IICM C~flJ1= -.ce'-!eHHe. TaKyiO _KapTRHY JierKo .HDHffTD, 
'' . .. -, ,. . ' . - ' 

TBK K8_K C8'18HHC ;IIP~1 M8ilb!X yri!BX ~- _O?HOBHOM •• o6~C1l?~.JI8HO npHM~_M 

nepexo.li,OM u, KaK _yJKe bww :cKilaaao, ,II~HM!:le. nepeXOJtbl'~nepeou.eHe: 

Hbl B cJiytJae npaMeueHHH tlJopu<{laKT.opa. W$1= , ecnH nMeeTCH ·cJ1Jli>.

Hoe_.uaaHMOAewcTBne·wouo~-qacTnqa. 

i'jTaK,_ cpa~HHB8~ lclH:W)epeu.UH8JII>Hb18 C8'118HHH, npHBCJt~ll}ibl8 .. Ha 

pHC. 2 H 3, MOlltHO CJt81l8'.CI>,,CJICAYIOIJIHC:BbiBOAbl:: 

L< QC'ICHHfl.. B -MBTOAC CBH38HHbiX K8_H8JIQB (CCBA') 6onee, rJiaA_-:-

~i1e ,. 'ICM CC'ICHH_H B MCTOAC. HCK8lltC~HJ:lX .BOJIH ($ W..(J.I/ ) •. CCf34 ... ,. 

B,~'IHCJICHHH C KOppei\THbiM !POPMilJBKTOpOM, (.~)!=) npoH~1!lllOT .T8H,ll8J!,llHIO 

K B!1p8BIIHnaHHIO KPHBHX yrnOBOro,pacnpe].ICJICHHll no Cp8BH8HHIO C. 
• • • ·- • ··.·:· t : • ' 

• CCBA~pacqeTaMn, KOr,lla ncnon:&ayiOTCH ilJopMif.JaKTOPH ( W£>.C), noJiy-: '.' . ..·. ,• .. ' 

'11811H!18 no,llrOH~Oi-1 rJ!yOUiil:l HMH~. _ 

2. A6COJIIOTHI1C 3H8'118HH!l C8l!CHHH, BH'IIHCll8llHH8 B paaJIH'IHI1X 

npndiiH:>teHHHX. no MB'!O,llY CCI:! A, ;B,Cer,l(a OOJII>IIIC, '11811 .no WBTOJtY HC

K8lK8HHbiX BOJIH ( fl)W1.1/J)', 8CJI~ ~iip~---~~~:M 0
HCn0111>3YIOTCl1 B 060HX 

CJIYll8l1X O,l\HH8KOBH8 if.JopucpaKTOpbl.; :UOA06Hb18·peayJI:&T8Tbl Ii8,ll8.dHO 6hi

JIH· nonytieHbl B pa60Te/I0/ C HCl10JII>30B811H8M T80pHH B03.Ylll8Hidirl B ·· 

llpHOJIHlil:eHHif o6o6a~el!HbiX HCK8lK8HllbiX·BOJIH., 
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§ 4. 3 a ·it n IO 'II e H'H H: .. , ·' :~ ·: ,, ... 
.: -·-: .· -. i ,·· -·· !( :- -~: 

'·· 'TSKHW · o6paaou~' ~pe):tJIOllteH· ~eTO,ll. pa:inollte~HH. BOJIHOllla ~YHK- .•• · "_:. 

!.{Hi'! KOH~~Horo_ H,ltpa ·no __ BOJIHOBiiW ~YHKl\HllM H,llp8-WHU18.HH,. a .B. KB'IIe~ .. -:_:. 

CTBe iioJIHoro llaelopa no O,llHO'ISCTHtlH!iM_:·CTeneHHM;CB060Jtbl HCllOJIL~ ._,.-, 

SOBBHbl if.JYHKitHH •lliTyp:wa. IloaTo~y Y.lt8JIO~I> H36CE8~1> npo6JI8Mbl H~npe-~. 
p-~BHOro Cll8KTpa no oiHo'IJ'acT~'IHOMY ,llBHll~HHIO. CKOpOCTI> C~O~HMb-:- ··~·· 
CTH KoaqxpHJ.{H~~TOB paanollteH~ano'if.Jy~KJ.{~HM.~Typ~a o~~Hb Cl~CTP~~~ 
OTCIO~a - Y.ltOOCTBO B npaKTH'IISCKHX .npHJIOllteHHHX. M~lltHO CK838T~, 

-. 'i ;-c ·· ''•.l• · · ;{(11/-- -• ·. ··,-· ••• , 

'liTO Cl!:lCTpafi CXO,ltH!o40CT~ K03,qxpH~H8HT~B C'!f;j. .-. MOlKBT ~JIYlKHTI> 
OClOCHOB8HH8M rniHMBHHWOCTH ~Wl' p - npHClJIHlKBHHH. MH orpaHH'IHBa.:. 

JIHCI> TOJI~~o if1YHKI{Hll~H ~CliO;~~;~ .0+ ~ ri~~~or~ ~~HOif.JO~O~H~r~- 2~ ,._ 

CO~TO~HHii-.HJtp.a-WHWBHH. ~8KT!l 1 ~~BH38~~~~e ~o CM~'IIIH.BBHHBW co~}-~. 
CTOHHHl -c ClOJII>UIHM ~'IHCJIOll !IJ~HOHOB,· Ci;JJ.YT 'H;CJI8AOB8H.H l; ~a~j,H~~~ ; . 

. . · .. , : .. . . : . . . ~ ~ : . . . , . - .. 'I . ~ 

II!BM, XOTH jK8K .lw · OlltH.l(88M, OHH He AOJIJKJ{H HrpaT:& 60JII>lllYIO pOJII> . 

npH HayqeirHH HH.i:ai'lmHX. COCT.OHHHK ~OHCllHOro H,llpa: odpaBABJUfe.M •• 
. ·•. . . . . ~. . ~ . . ~ . . ._ . ' --~ .. - ' . \ 

T8KOro YTB8Pllt,lt8HH!l llBJil18TCH xopomee onncaune cxeli YPOBHe_li\HH~ -

:1:8KWHX ll03CiyA<,lt8HlliiX COCTOHHHK H,llpa 53Cr il. paMKSX np'e,ltlrOiK.CH-'. 
' < ... ·.-: ~- ... ' -

uo~ npocTo£i MOJte~H. KpoMe Toro, aHa.qem-!H. napaMeTpa a!MJeKTHBIIoi1 
• ~. 0 < ' Fl • • ' ', ~ 

,748~~pMa~l-IH .f3.to ,· , Onpe.l(CJI8HHhl8 H3 -~acqe~V:D CXeMH 'ypOUHCii •· 

53Cr H H3 ,74pyr11x 3KCnepHMBHT8JII>HbiX A8HH!iiX; xopOlllO cornacyroTCll ·: · 

wex)ly co6oii._ , . . __ _ 

: ITpuweHeH~e CioJiee KoppeKTH!IX ilJopM!lJaKTopo.s; noJiy'lleHublx __ B 
• • • • ·~' :..· ' • •• • ' ( .l,. • . ' ' • 

paMK8X npe,74JIOlKE!HHOrO MBTOAa ~ IIOZBT ClbiTI>- llOJI83HbiM npH,~ <lCiPaOOTKe 
• • - L ··~ • 

3KCnepHM8HT8Jli>H!IX A8HllHX, ~aK KBK CCBA:cetieHHll C TBKHMH.if.JOpM~ · 

if.Ja1tTOp~KI~ 6oriee rna,ll;KH · i1 OOJI:&iUe no a6COJI:llTHOJJy 3H~~eH.HIO, '118~- .. 

tt>:!N lUI~ ceqenna. -~- , , .'. , .-. 
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ABTOpH npH3HBTeJI:&H~ :B.E.Ey_HBKOBY. H ~ .• K.JiyK_:&HHOBY 38 UO:

Jie3HHe oc5cy:m:,lleHHH, o.ztHH Ha 8BTopo:B (m.r.)· 6Jiaro.itapeH npo!Jlec

copy A.Eopy 38' npHrJiameHHB noc~TH·T·:& HHCTHTh HHJI:bca liopa. r,lle 
> ' - • ••:I •" • : ,•c • <• ;' ;; ,·, •": _••' ' ,' •f •"• 

sTa pa6oTa 6HJia HHH!lHHpoaaHa;··a (E.E.) cJJiaroiwpeH npo!Jlecco'py ·· · 
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