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881llHT8 ].llrlCC8pT8UHlrl COCTOHT,Cff ·"--" ' 1984 r. Ha 88-
C8].l8HHH Cneu1r1an1r1a1r1poBaHHoro coBeTa KO 47.0I.OI !aOopaTop1r1z'reopeT1r1-
11ecKott qiaa1r1K1r1 06I>e].lHHeHHoro HHCTHTyTa RA8PHHX HCCJJ8].lOBan1r11r, r~ Jly6-

. aa, MocKoilcKott ·oonacT1r1. , · · , 

C ].llrlCC8pTaUH8ltYO:&HO 08H8KOMRT1>CR B. 6H0JJHOT8K80J/IHJII. 

'Ytr8Hlilt C8KpeTap:r, Co:eeT~ 
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OEl!lAH XAPAKTEPJ/ICTJ/IKA PAEOT~ 

AKTyaJJ:LHOCT:L npo0JJ8Mli. B H8CT0Rlll88 BP8MR oOmenplrl8HaHHUM KaH].llrl].la
TOM Ha pOJJI, T80plrllrl Cl!Jll,HHX B88lrll!O].l8ttCTBlrllt RBJJR8TCR KBaHTOBaR xpOMOAlrl
HaMHKa (KXn). 0TKPUTlrl8 RBJJ8Hlrlff ac1r1MnTOTlrlll8CKOlt CE000].lU (n.rpocc, , 

q,.Blr1Jlll8K 1 n.IlOJJlrlTU8p), aaKJJJO'lal01ll8rOCR B TOM, IITO 8qJqJ8KTlrlBH8R KOHCTaH
T8 CBR8lrl ols B KBaHTOBOlt xpOMO].lHH8MlrlK8 y6HBa8T C YM8H1>W8Hlrl8M paccTO
RHlrlR (HJJlrl yBeJJ1r1qeHlr18M xapaKT8PHUX

0

lrll,!nyJJ1>COB), ].laJJO B03MO~HOCTI, lrlC
IlOJJI,80BaT:r, T80plrll0 B08MYlll8Hlrltt (TB) ].lJJR on1r1caHHR a].lpOHHUX npoueccoB C 
6011:r,mott nepe].laqett HMnyn:r,ca (lKeCTKHX npoueccoB). XapaKTepHolt ocoOea: 
HOCT1>JO pacqeTOB B KXn RBJJR8TCR H800XO].llrlMOCT1> qiaKTOplrl8aUHlrl (pa3].l8JJ8-
HlrlR) BKJJa].lOB 60JJ1>m1r1X 1r1 MBJJHX paccTOffHlrllt B qJlrl31r1118CKlrl8 BMnJJHTy].lU. BKJJa].l 

60JJ1>m1r1x paccTORHlrllt nplrl 8TOM napaMeTplrlayeTCR qJ8HOM8HOJJOrlrl'l8CKlrl MBTPlrl'l
HUMlrl 8Jl8M8HT8Mlrl onepaTOpOB, ].lJJR onpe].l8JJ8HlrlR KOTOpux B PBMKBX Kxn He
OOXO].llt!MO p83BlrlT1> M8TO].lU,OTJJlrl'lHU8 OT T80plrllrl B03MYlll8Hlrltt. K08qlqllr1Ulrl8HTHU8 

qiyHKUlrllrl, onpe].l8JJR8MU8 ].lHHBMlrlKOlt MBJJUX paccTORHlrllt, pacC'llrlTHBBJOTCR no 
CT8H,1.l8pTHOlt TB B Blrl].18 PR].la no ols. B 8TOM HanpaBJJ8Hlrllrl p83BlrlTU BUCOK0-
8qlql8KTlrlBHli8 M8TO].lU BHqHCJi8Hlrllt MHOroneTJJ8BUX (BUCWlrlX no ol5 ) nonpaBOK 
(A.A.BJiB].llrllrllrlPOB, K.r.qeTHPKHH, n.JII.Ka38KOB), npoBe].leH 8H8Jilrl8 qJ8KTOplrl-
88Ulrllrl ].lJJR pR].la 11.ecTKHX npoueccoB (A. B. EqipeuoB, A. B. Pa].lJOmKHH, n.no111r1r
uep lrl ].tp.). HapR,1.ly C neprypOaTlrlBHHM nO].lXO].lOM B nocJJ8].lH88 Bp8MR lr!HT8H
CHBHO pa8Blr!BaeTCR HOB08 HanpaBJJ8Hlrle, Il03B0Jllr!Bmee ].l8T1> on1r1c8Hlrl8 Hlrl8K0-
8H8preTJrl'l8CKlrlX xapaKT8PlrlCTlrlK a].lpOHOB: M8TO].l KB8HTOBO~XPOMO].lHH8Mlrl'l8-
CKlrlX npaBlrlJJ CYMM (B.Jll.3axapoB, A.JII.BattHmTeltH, M.A.ITlrlqJMBH). OcHOBHOlt 
oco0eHHOCT1>lO aroro HanpaBJJ8HlrlR RBJJR8TCR noJJyqJ8HOM8HOJJOrlrl'l8CKlrllt Y'l8T 
Cn8UlrlqJlrl'l8CKlrlX ].lJJR KXn BBKYYMHUX,qJJJyKTyau1r1lt, He Onlr!CUB88MUX CT8H,1.l8pT
HOlt T80p1r1elt B08MYlll8Hlrltt (tteneprypOaTlrlB!IUX a(JJ(JJ8KTOB). lllllpOKO 118B8CTHhlM 
np1r111epoy Henepryp08Tlr!BHUX KOHqJJr1rypau1r1lt RBJJRJOTCR lrlHCTaHTOHU. (A.A.EeJJa
BlrlH, A.M.IloJJRKOB, A.C.lliBapu, P.C.TJOnKHH). Buq1r1cnea1r1e aun111r1ry].l npo1r1a

BO].lHTCR B rJJy60K08BKJllrl].lOBOlt 00JJaCTlrl, r].18 K PRAY T80plrllrl B08Myll(8Hlrllt no 
ols ].l008BJJR8TCR HeneprypOaTHBHHtt BKJJa].l. IlOCJJ8.lUflrllt lr!M88T Blrl].l CTeneHHO

ro PR].la, KBlK].lUlt 'lJJ8H KOTOporo xapaKTep1r1ayeTCR paauepHOCT:LJO COOTB8TCT
BYJOllllrlX MaTplrl'lHliX 8Jl8M8HTOB. Onp8].l8JJ8HHaR TaKHM o0pa80M aMnJJHTY].18 CBR-
8liB88TCR ].llr!Cnepc1r10HHWI COOTHOW8Hlrl8M C Ha6JJJO].l88MliMlrl xapaKT8PlrlCTlrlK8Mlrl 
a,1.lpOHHOro cneKrpa. Y'l8T nepBHX CT8n8HHHX nonpaBOK Il08BOJllrlJJ IlOJJY'llrlTI, 
PR].l CYl!l8CTB8HHUX peayJJ:LTBTOB. Y].laJJoc:r,, B 'lBCTHOCTlrl, npe].lCK88aT:L Mac

ey 'l• , onHcau KJJBCCH'l8CKH8 · B8KTOPHHe 11eaoHH s> , w, '/' , J It, P -ypoB-
HH 'lBPMOHHR, lJ. -H806apy, paCC'lHT8T1> qiopYqJBKTOp IlHOHa. . 

B 8THX YCJJOBHRX npHo6peJJ 8KTy'aJJ1>HOCT1> BOnpoc oO lrlCCJJ8].lOB8HlrlH 
CTPYKTypu CT8fi8HHOro PR].la, xapaKTepa ero CXO].lHMOCTlrl, H8].l8lKHOCTH qJHTlrl-
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pOBB~HH 3KCil8PIDl8HT8Jll,HblX 'ABHHblX nepBblMH 'llJl8H8MH PH'AB. 8TB 88'A8qa He 
Morna 6blTD pemeHa 6ea HBHOro BblqHCJi8HHH BblCWHX CT8Il8HHblX nonpaBOK. 
O~aKO B p8MK8X cyuteCTBOBBBWHX pacqeTHWC M8TO'AOB T8K08 BblqHCJi8HH8 
CT8JiKHB8Ji0CD CO 8H8qHT8JiDHblMH Tpy~OCTHMH. B CBH8H C 3TIDI IlOHBHJiBCD 
H806XO'AIDIOCTD B paapa60TK8 3~8KTHBHWC U8TO'AOB pacqeTa K08~HUH8HTHblX 
~yHKUID1 npH BblCWHX (no paauepHOCTH) HenepTyp68THBHblX MBTpHqHblX ane-

M8HT8X. KpoMe Toro, cyuteCTBYllutHe MO'A8JIH CTPYKTYPbl BBKyy»a KX]t 'A810T 
cyuteCTBBHHO P88JIHq81JIIIH8CH oneHKH 'AJlfl B8JIHqHHb( MBTpHqttblX 3JI8M8HTOB 

onepaTOPOB, xapaKT8PH8YlllIIHX 'A8T8JIH HenepTyp6aTHBHWC ~JIYKTyaumt. TaKHM 
o6paaoM, yqeT BblCWHX nonpaBOK 'A88T TBCT · Ha ID.!81lll!H8Cfl '·MO'A8JIH BBKYYMHOff 

CTPYKTypbl. 

Uem,ll pa60Tbl HBJIHBTCH ,paapa60TKB ueTO'AB pacqeTa cTeneHHWC nonpa
BOK, npHro~oro 'ATlfl peaJIH88UHH B ppMKBX cyuteCTByilutHX CHCT8M 8H8JIHTH
qecKHX BblqHcneHHff H8 SBM, IlPHM8H8HH8 ero 'AJIH OilP8'A8Jl8HHH K08~HUH8HT
Hb1X ~yHKUHff npH BblCWHX MBTpHqttblX 3JI8M8HT8X JIOKBJIDHblX onepaTOPOB B 
npaBHJIBX cyMM 'AHfl qapMOHHfl, 8H8JIH8.CTPYKTYPbl nonyqeHHblX pa8JIOl!i8HHff, 
cpaBH8HH8 oueHOR M8TpHqHb(X 3JI8M8HTOB, nonyqeHHblX B p8MK8X cyuteCTByll

utHX MO'ABJiett C 3RcnepHM8HT8JlbHblMH 'ABHHblMH. 

HayqHaH HOBH8H8. B 'AHCCepTBUHH P88BHT M8TO'A yqeTa HenepTyp6aTHB
HblX 3~~8KTOB, Il08BOHH!OutHtt npoBO'AHTb.pacqeTbl B K8JIH6pOB0qtt0-HHB8PH8HT-

HOM BH'A8, C 3~8RTHBHblM ,HCilOHb8,0B8HH8M, cyuteCTEYDutHX. nporpaMM 8H8JIHTH-:;. , ·".,,..io 

qeCRHX BblqHcneHHff H8 SBM. 
IlonyqeHU 8H8JIHTHqecRH8 Bb1P8lil8HHH 'AHR IlOTIHPH88UHOHHOro onepaTopa 

Tfi,) c Y'!6TOlil ocG,-3) n o(G,-4) "IJI8HOB B CJzylIMlC B8KTOpHoro,CKaJIJIPHO

ro, 8RCH8HbHO-B8KTOpHoro H IlC8B'AOCK8JIHPHOrO .TOKOB THl!i8JlblX KBBPKOB. 
IlpOH8B8'A8H 8H8JIH8 KX]t npaBHJI cyMM 'AJIH qapMOHHfl C .yqeTOM llblCWHX 'IIJIBHOB 

CT8Il8HHOro Pfl'AB. 06cyit.'A81lT~fl IlP8'ACK888HHH PH'AB UO'ABJiett HenepTyp68THB

HblX BBKYYMHblX ~nyKTyaurut. 

IlpaKTHqecKBfl U8HHOCTb-p860Tbl. H8'1'A8HHbl8 8H8JIHTHqecKH8 Bblp8l!l8HHH 
'ATIH O( 4 2)--0 ( G 4 ) 'llJIBHOB ,paanoxeHHH nonHpHaanHOHHwc onepaTopoB B cTe-. . 

neHHOtt ·PH'A uoryT 6b1T.D HCil0Jib80B8Hlil.: 

{, 

') 

a). 'AJIH' KPHTHqecxoa npoBepKH npH6JIHJl8HHblX ·UeTO'AOB BblllHCJi8HHH qne- '.1 
. , 

'HOB onepaTOPHUX paanolKeHd, TBKHX, KBR HepeJIHTHBHCTCKOe npH6JIU8HH8, 
qHCTBH rJillO'AHH811HK8 (T.-e. ·npeHe6pell8Hl!8 'KBBPKOBblMH °KOH'A8HC8TSMH), Bbl
qHCJI8HHH B HHCTSHTOHHblX IlOJIHX H To'A•j 

6) J!JIH HayqeHHH CTPYKTYPbl CT8Il8HHOro PH,JtS B nenou, xapaKTepa ero 
CXO,JtHMOCTHj 

·B) ,JtJIH nonyqeHHH ,JtHHBMHqecKott HH~PMBUHH O peaJibHOII BSKyyue KX]t; 
·r) )tJiH OilHCBHHH XBPBKTBPHC'lHK THIL8Jilil.X M880HOB C KBBHTOBblMH qHCJIB

MH JPe = o++, 0-+ 1 1-1 rtt • 

2 
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Kpoue Toro, peaynbTBTbl MOryT 6b1TD HCil0Jib80BBHbl 'ATIH nonyqeHHH co

OTB8TCTByllutHX PS8JIOlK8HHtt ,JtJiH CHCTBM, CO'ABPlKButHX nerKHe KBBPKH, OHH 
,JtBllT TBKE8 B08MOJlHOCTb npOBBPKH peaynbTBTOB 'ATIH CHCTeM, COCTOHutHX HS 

THlK8JlblX KBSPKOB P88Hb1X THilOB~ 
PaaBHTblff pacqeTHbltt MBTO'A MOlKBT IlPHMBHHTbCH H ~JIR Bb(qHCJi8HHH cTe

neHHblX nonpaBOK K mHpOKOMY KTIBCCY. BMilJiHTYJt neTneBoro H 'AP8B8CHOro TH
llOB. 

\ 
Ily6JIHK8UHH. no MBT8PH8~8M 'AHCCBPTBUHH ony6nHKOB8HO 5 pa60T. 

Anpo6aUHH pa60Tbl. PeaynbTBTbl, nonyqeHHbl8 B 'AHCC8pT8UHH, 'AOKJi8'Abl
B8JIHCb H o6cyll'ABJIHCb HS C8MHHapax RT~ O"H", TeopeTHqecKOM C8MHHape 
"Ts~. ceCCHHX OH~ AH CCCP (1981-1982 rr.). 

061,eu pa60Tbl. ]tHccepTBUHH COCTOHT HS BB8'A8HHH, 3 rnaB, 2 n~HJiOll8-

HID1 H 8SKJI10qeHHH. TeKCT ,JtHCC8PT8UHH HBJIOlKBH HB l03cTp8HHU8X, CO'A8p!tHT 
7 PHCYHKOB H 7 TB6JIHU. CnHCOK JIHT8f,8Typu BKJilllqSeT 92 HBHM8HOBSHHH. 

CO.nEPIAH"E PAEOT!l 

Bo BB8~8HHH 06CyE'A88TCH BKTyBJibHOCTb BonpocoB, paCCMOTpeHHblX B 

'AHCC8PT8UHH, KPBTKO HBJiarseTCH CO'A8PlKSHH8 pa60Tbl H nonyqeHHble peayJib
TBTbl. IlpHBO,JtHTCH o6aop JIHTepa~ypu, IlOCBHutBHHOff paccMOTpeHHblM B 'AHCcep

TSUHH BOnpocau. 

B rnaBe l HSJiaraeTCH M8TO'A pacqeTa CTeneHHblX nonpaBOK, OCH01l8HHbltt 

HS .,Cl~8UH8JlbHOM, IlP8'ACTBBJi8HHH KBSPKO,BOro>.nponaraTopa 130, ,BH8WH8M, !'0Jj8: 

$ y.,_,,,A) = f (x)i.)) )/(x,,;1.JG/ZG.) £(1.,pAJ, 
,· , 

r'Ae Co - H8KOTOP8H ~HKCHPOBBHHBH TQqKa npocTp8HCTB8, 8 
t(~,z.;I) - ynopH'AOqeHHBH 3KCilOH8HT8, COOTB8TCTBYllutBH npauo-· 

TiHHettHouy nyTH 

f {x,l0 jl}~ P e'f[1{xjl_lf)J✓t 4(e_.d(x-1J)}. 
3SBHCHMOCTb OT B8KTOpHoro IlOT8HUH8Ji8 f BH8WHero IlOJIH Il~H 8TOM Bbl
'A8JiH8TCH B BH'A8 8KCilOH8HUHBJibHblX MHO&HT8JI8ff. ]tJIH K8JIH6pOB0qtt0~HHBBpH

SHTHblX SMilJIHTY'A, KBKOBUMH HBJIHOTCH KOppeJIHTOPH KX~, 3TH MHOllHT8JiK CO
KPBll!80TCH, ·a" KOH8qffblll peayJibTBT Bblp8llt88TCH, T8KHM o6paaou, TOJibKO qe

. pea T8H80P 41'" H ero KOBSPHSHTHH8 npOH8BO'AHbl8 <?;, .. '2)G, • B § 5 
p8CCM8TpHB88TCH CBH8D ¥8TOAB C T8XHHKOff, OCHQBBHHOff H8 HCil0JibBOB8HHH 

K8JIH0pOBKH ~OKS-IDBHHreps 

(xJl-c!'),4 (x)=O 
'AJIH BBKYYMHOro nona, npHBO'AHutett K SHsnorHqHb(M CX8M8M pacqeTOB. 38T8M 
06CyEA88TCH anropHT~ BHqHCJi8Hru1 O~Oil8TJj8BblX BKTIS'AOB B K03~HUH8HTHbl8 
WYHKUHH CT8Il8HHOro PH'AB, Il08BOJIHllll!Hff npOBO'AHTb pscqeTbl C HCilOJibSOBB-

3 



HHeM nporpaMM ~HaJIHTH'l!eCKHX Bli'llHCJieHntl, HanpHMep SCH00tJSCIIJP, Ha 

8BM. 
B rJiaBe Il paccMOTpeHa CTPYKTypa CT0Il0HHliX nonpaBOK K ITOJIHPH38UH-

OHHOMY onepaTopy ,l(~H THJ!l0JlliX KBBPKOB ((!, G_ . .) _,. 

T7,J= ,}elf e i'f"Tt (1,-, J. rxil; ~., C/ic;..)r;, ,t~ )(/•i'./J,~c:,)} 

B § I npHBO,l(HTCH MO,l(HWHUHPOB8HH00 ,l(HarpaMMHOe paaJiomeHHe ,l(JIH pac

CM8TpHB80MOll a1.1nJinTy.l(li Y7i) c TO'l!HOCT:&10 ,l(O BKJI8,l(OB nopH,l(Ka G 3 

H c;v no BH0illH0MY ITOJIIO. Bo BTOPOM H TpeT:&0M naparpawax paccMOTpeaa 

napaM0TPH38UHH T0H30pHliX CTPYKTYP MBTPH'l!HliX 8JI0M0HTOB COCT8BHliX one

paTopOB 'l!epea B8KYYMHH0 cpe,l(HH0 (BC) JIOK8JII,HliX 6eccnHHOBHX onepaTO

pOB, npoue,l(ypa pe,l(yKUHH BC K ,l(0CHTH,683HCHliM 8JI0M0HT8M: 

<;J,c;;~ r;;:~> ) <1Y4 '0,:c.,f a;;>, <J;j.//> , 
<1~ ( l''.Ces:,c;r> , < (;/le.fee :,J;.,:/) , 
< V~a6,C)v c;)t i- f (J-tc;:o;J)J < (JrJa~e~f+j~2c;;c.,:J>J 
(j/4Cec;;~/f~/) J (;-Y& ~ ri;?/J) J (jfaf,c;;vQJ/0,v/: '>, 

r,l(e I.I'~ - uBeTHOll TOK nerKHX KBSpKOB, noHBJIHIO~nnc~ B peayJI:&TaTe 

npHM0H0HHH ypaBH0HHli ,l(BH~0HHH: 

G0y G~•~ = '1-// = 1 r ~ &- cc"-y-, 
✓ (}' ~ Y,=11,d,S ' 

Bu6op 683HC8 H npeHMy~eCTB8 ero P88JIH'l!HliX B8PH8HTOB p8CCM0Tp0Hli B §4~ 
B IlHTOM naparpa~e npe,l(CT8BJI0HH 8H8JIHTH'll0CKH0 BliP8~0HHH ,l(JIH IlOJIHPH38-

UHOHHHX onepaTOpOB, BKJIIO'll810~He CT0Il0HHH0 nonpaBKH, napaM0TPH30B8HHH0 

683HCHHMH B8KYYMHHMH cpe,l(HHJ.Mp83M0PHOCTH 4, 6 H 8 ,l(JIH CJIY'll80B CK8JIHP

HOro, IlC0B,l(OCK8JIHpHoro, B0KTOpHoro H 8KCH8JII,HO-B0KTOpHoro TOKOB THE0-

JIHX KB8PKOB. 0KOH'll8T0JI:&HH0 peayJI:&T8TH npe,l(CT8BJI0HH B O,l(H0,3H8'1!HOM HH

TerpaJI:&HOM npe)tCT8BJI0HHH C ltBHO BH,l(0JI0HHHMH M8CCOB!lMH CHHryJIHPHOCTHMH 

cTeneHHoro H Jiorapnw1o1nqecKoro THnOB. TO'lliH8 wopMyJIH B cTOJI:& BHCOKHX 

noplt,l(K8X no BH8illH8My IlOJIIO ,l(JIH KOppeJIHTOPOB TOKOB C M8CCHBHHMH KBapKa: 

MH npaKTH'll8CKH H0B03MOllHO noJiy'llHT:& 6ea HCilOJI:&30B8HHH 8BM. IlpouexyTO'll

HH8 pesyJI:&T8TH Bli'llHCJI0HHtl, HanpHMep, BKJI8,l(li OT,l(0JI:&HWC ,l(Harpa1o11o1, 88BH

CH~He OT K8JIH6pOBO'l!HOro napaMeTpa io, npHBO,l(HT:& B T0KCTe, K8K 8TO 

o6uqao ,l(0JI80TC!t, HBHO H8U0JI
0

ecoo6paaao, IlOCKOJI:&Ky ,l(8!t8 OKOH'll8T8JI:&HH0 

pesyJI:&T8TH, XOTH H HM810T ,l(OBOJI:&Ho'npoCTYJ) CTPYKTYPY, HO 38HHM810T 3H8-

'llHT8JI:&HHff 06'be1o1. B no,l(o6Hon cHTYBUHH BallHo HMeT:& npoBepKH npaBHJI:&aoc

TH noJiy'lleHHliX pesyJI:&T8TOB. B § 6 O6C1!t,l(810TCH T8KH0 npoBepKH, OCHOBBH-
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HHe Ha; Tpe6o:eamrn K8 ;:nCipo:eOIJHOH HHE8!1118HTHOCTll; np,;MeHeHHH npeGCipa-

30E8Hl1li <l?npua; cpaBHeHHl1 c peay11:&TaToM n1iJI T$(Q.z,=o), c1,e_nyvr1111~ 11a 

FHpaJKemm IOJ.ll aqxl:eKTi1EHoro narpaHl!IB8Ha, no;;y1JeHttoro paHee onepaTop

HliM M8TO,UOM. B K81J8CTEe npo:eepm1 N'OryT CiHTb 11CITOJ:b30P8Hli T8KJK8 PHIJHC

i18HHR HeKOTOpHX K0::$1:HJ:lH0HTOE J\l8TonoM COCiCTEeHHoro EpeN'eHH H npc,ne hb-

1me nepexo,ll.1.1 K KOppeJJilU'lOHHHIV if:YHKUl1RM 1Ipyr11x TllITOB TOKOE. 

B rna:ee III npoEe,neH BH8hH3 RB8HTOEO-XPOIV'O,nllH81V'HIJ8CKl1X npaPl171 cyww 

nr,R 1JapMOHl1R c ytJeTOM 0( G-3) v, 0( G-4) CTeneHHllX nonpaEOK. 

B §I KPBTl'O oCicy.m,naeTCR 06l!lllll if:opMarnafr, np11:eonHTCR cxe~,a l1 OCHOE

HHe q:opwyJJh! nrJJI PHIJHC/!8HHR MCM8HTOE, onpene;,Remix KBR 

r ...1(- cl.\~ r;, -<-1 J/,, -1t! - o/Q'j fl 1/t j 
rne Yft,.)= Tf'JJ'{i)J, 7r_ TeHaopHaR CTPY;Typa no;1Rp11aau00HHoro onepa

Topa. Do ETOPOM naparpaif:e naHH REHh!e El1p8lK8Hl1R .n1:R MOV8H'!'OE npl'I {/=O 
E BeKTOpHOM, CK8 li.lIPHOM, nce:e.nocmu..HpHOM Y: 8KCl18 H HO-Eel'TOpHm• KRH8-

)j8X • .ItJI.H cnylJeR, B8KTOpHoro TOKB ( J"t"=I-) no;:ylJeH C/,81IYK!n11it peay;%

T8T: 

,, v .3 1i+d{1e-tJ! {t v . {11+3J/ <tc:. (;.;,> 
Jlfn = I' 'J11f3)_// (bt,:).,,_ + a,.11, ds - (11.-1)! (J.n+s.:)//lf -n,/ + 

+ (11rY)/{5n;,+!?t-5') (fYakG-;v~.cG-:,,> _ 11fl)/{1,+y) 311 3+'11,/·-,.JvYn-t-Y0f'. Y,"-,), 

(11.-l)/(l1t+f}(J1,f'1} l.l960 ""<e6 
' 11-t!(h+S-)(h+?) 1?l0 -1t1/ 

+ n. ·11+() 11+J.}(11t3) IC 

{J;1+r (h+J)(htt-0} 5'lt!lf11t,' 

f (f 11•+ 1/-11v+ 1s,t3_ !~I u.z,- 1~1s 1<--3%) ({j'-JA"c¢Cr;/+ f (l0-;~:j) 
+ (-L 11'+ ui.1t.•+,M!!j_11 V, .1.lif1t3+ !,O/{ 1l- 1H }1,-ltJ, \ < cg2f "6,,.. C,., ),I.>+ 

JJ'I 3360 UJ- no (o!i !iG ') vi "i"4'~ 

I- i':JJ_(II'+ lll11 r,. /6Yj1,~+ j,JOf 1t.t+ 1~-10J'k.. +{638, < ln~"l.c;r C _,,e)~ ~ '4'fl a.a, ,.),1.>-ll ;IQ (.f 60 (0 V '-/' :t"' '-rv.c d c; t.ry.- "" 

_ f_J 11 G+.if111t.' +- !.i!fi11,.v + 1£f 1t.-3+-§1fi.1t-.Lr ffJl{,._+SIO \ </g.,t,_/,.lc/t I;-, e \.t) · 
\ (ft, . 1610 IGtO It! (YO ('Id t) (p f '-7./'~,._,.'I~ + 

+ ):_.3 ?t-6 +-1..11-•+Jl-,,v_ &;!/'1t-J:,_ .510111-'-- l9S09n.-JJ.3J_) (f•J'al,P "'.J'i'> _ 
C?o . I l/0 l/0 5' 10 / /' '-'l'v~.h-

_ l!, 11.G+ 11! 1t'+§j1_1t- v,. f.f.lf.11_&+ 6616 -,,;'-+ 6.,Yr,._) (9-3/al"GL /Q,) (f. l;··. e\+ 
~rO .. .UO 35 IS 3S .3S ff 'Y'" l•" 'j'",/ .I./' 

+ f---.L no+ J'lln~ mJ 1t.. v,_ IOI0/ 1t..3+ {11/ 1t-.z,r (f!011i,.+{tJIO) ( /' i;r.._{0 QJ. i J°<l 
{lKO. J.!O l6J /JO. JI {'I '7 · fJ " "if.' 1, 

rne a..! - H3EeCTHUe Koap'tnuneHTH, xapaKTep11aymi11e Een01J1rny .n:eyxneTne

Eoil nohpa:eR11 TeopHH EoaMymeHl'Jit. 

B §3 oCiCYll\ll88TCJI HepeJIRTHEl1CTCKaJI 8CHMIITOTl!K8 MOM0HTOB, onpe,nenR

eMaR onepaTopoM j.t{ft.:0,>e 0( G2) EKna.ne, JIBReHHOH KOMCi11Rauneit onepa-
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TOpOB 3 ! 31 ~c .. c; ct c;, - 11 /'i/it ... 
E 0( G 3) Eirnane H KOM61rnaumiH 

5" /4•yc.t,.rr I C'-)'- !J f ,,.tf"-t, /1 t c;,' )1,- l'I ,/ tJt,I" .,_ . ';· c + r '-y-V t + 0 'ef, LTJ•V ;;,,_ Ir Lr,;•v I.J< v 

+IJ'/3/a&c;;~ey,J~ e -36/Y/r''(CJJ.llld,)r)o.. 
:e O( G-4) Pirna,ne. BIIBCHJI8TCJI, 'IJTO Hepe/lJITl1EllCTCKOe IlPl'l6/,lllK8Hl18 pa60TB

eT TO/JI,KO :e 06JI8CTl1 G'IJeHL 601.blill1X 3H8'1J8Hllli 11.., ( n > 50 ,nJIR tJ8plV'OHl1JI). 

B 06h8CTl1 yiv:epeHHHX 11- ( 11.-< IO)• cymecT:eeHHOM l!TJ.il 8H8 /Jll38 • OCHOEHOli 

EK/J8.l! B lVOM8HTbl 0( G 4) nopR,l!KB, KBR cnenyeT 113 TO'IJHHX ¢oplV',Y/;, ,naIOT 

onepaTcp1,1 
(.t1•'• I ')l. ,l( .l "- '--JL /',.t1••{e '/J')L 1,/'.t "- "-)J., \I ol G)'. G-"I' + 3 I G./'v G-"'I ll ll cl ~1..,w + ·:nl- G./'11C-i.t • 

B § 4 o6CY.l!UlB8TCJI CTPYKTypa CTeneHllblX pa3/JOlK8Hl1M ll'OMeHTO:e 11 llX 

OTHol!JeHv.ii t..., = .Jl'Xf4_,, 11cno1;1,syewux F aHar.nse a.npoHHoro cneRTpa JVeTc

.nou KXU npa:e1111 cym,.. 

B §5 npo:eo,nllTC.fi o6pa6oTK8 ,mcneplllv'8HT8JibHblX .naHHHX, c6CYJl\l!8IOTCJI 

MeTO.Il.hl onpene:;emm iv:acc H1!3llll1X pe30H8HCOE ( '1itv.) , OCHOEBHHHe H8 TOI\', 

T = .,l/,,/. I. -- ~ = n,, -l. "'-- /..ti,,_, "'-"a~..w.. Yo · 
.,._ __ IJTO 

IlpaRTl1'1J8CKll EblXon OTHOlliUHllJl~ ..... aKcn H8 8ClllVITTOTl1'1J8CK08 3H8'1J8Hlle, onpe

.nerneiv:oe Maccoll Hl13Wero pe30HBHC8, HBCTynaeT l!OEO/il,HO 6blCTpo, np11 

6..-IO. IToaTOMY nJ;R ycne1'!H!,IX npenCR838Hl1Il l!OCT8TOIJHO paCCIJVIT8Tr 'r'..._Teop 

F 061,aCTll 1t.<IO, rne EKJ,an EblCI.:V.X •rneHOE CTeneHHoro pmra ,no1:JKeH 6b1Tb 

!l:8J •• 

B §6 .naHH OUUHKI/I 6a31lCHHX PBKYY~lHblX crenmix p pJine l-'IHCTBHTOHHblX 

lv"Oner.eH EBRYYIVHHX ¢1,YRTYBUl!li ll C llCilOT.b30F8Hl-'181'1 rimoT83bl FBKYYf·'l!Oil' 

.nou1rnaHTHOCTI' n1.R M8Tf111'lllb!X ar.el,f!IITOE p83"'€PHOCTll 8. Pe3,V T.hTBTll cpaP

H8Hl1Jl t~ Teop E Cl1CTeive npv.:eeneHHHX oueHOK C 'l,.. 3KCil, l:3FeCTHblll/ l!r..R FeR

TOpHoro KaHa;;a C EblCCJ(OIII. TOIJHOCTUO, MOryT JlFTJITbCJI TeCTOJV' Maner.en KXU 

F8KYYM8. 

B §7 npOEO,nl/lTC.ll 8H8Jll13 EeKTOpHoro (V) l1 rrce:enoCK8T.JipHoro KHH8JIOE 

E npaFll/iBX CYil/iM. JIJIJI 3H8'l8HHJI ti, =6 OCHOFHOJ,I EIU8.l! E 'r..~ l1W8CT Fl11l 
V ( (g'C,~.{; ... '> <".t,.C, I c).t ..l~• •,-.•i 'l
6

=0ttU' f-O,'f0d.r-O,Y6~p..c_+3J6 «/"' Cre"G"" +.3 r;,_,,.,.,, 
J -,,,* I , I 

t' ""JJt~, 

+. .. )=qtJ..tS'{I-O,Ot - ~og + 1~03; 0,IL j0,60}+ ... ), 

r.ne :e ¢v.rypmu c1<061<ax rrp»Ee,neHJ,1 311a1JeH11.a mm11py1W1eti • 0( 4 4) nonpaFm1, 

oueHeHHUe: I) no nmoTe3e FBKYYIVHOR noMHH8HTHOCTl1; 2) wo.neirn l1HCT8H

TOHHoro raaa c ytJeTou n11rron1,Horo :esaHMo.neiicT:eM; 3) ·wo.rrern 11HCTBHTOH

Hoii .l!Ul.l!KOCTIII. BKJI8l!bl OCT8JII,Hl,IX orrepaTopoE 0( Cr 4> IIOPR.l!KD ll 0( G3} rro-

6 

npamta 3Ha'll1T8JII,HO M8H1,lli8 R cyiqeCTB8HHO H8 M8WIIOT pesyJ11>TaTa. 3Ha'lli

T8 JII,H8Jl IlO/IOJKI'JTer1l>H8Jl E8Jil-'l'IJl1H8 O(G4) nonpaEKH YKD311F8eT Ha H806XO,l!ll

l'I.OCTI, YECI'..l!IJ}lTL 3HBIJ8Hl1e rr.100Hl!Oro KOHl!CHCDTa -C'A-,1,c;;-~ql>E I,5-;-2 pasa 

ll OCTPO CT8El1T :eorrpoc O 6e3MO.l!CJibHOM Ebl'lllCT.8HI/IH PBKYYllHHX cpel!Hl1X, 

Hanpmlep, weTo.naM11 ·Teopnn nor.JI Ha perneTKe. 

B 38KJJIO'l8Hl111 cq;opuy ,rnpo:eaHH OCHOEllble pe3y ]II,T8Thl, npe)'{CT8E JIOllllblO 

E llHCCepTau1111. 

B IIPHJl0:1K8Hl1Jl Eb1H8COHl,I HCKOTOphle ¢opMyr.hl UF8TOEOli aJireelpbl ll ¢oplV'Y

Jlll nr.pexo.na K 683HCHblM M8TPl1'lHblM 3)]8M8HT8M JIOKDJil,HllX 6eccI1111HOl'hlX one

paTopo:e pa3MepHOCTH 8. 

OCHOFHl,IC pe3y JII,T8Thl, IIOJiYIJCHHble E .n11ccepT8Ul1ll: 

I. Pa3El!T KOEap11aHTHhlll MeTOll pactJeTa 11enepTyp6aTHEHblX CTenemru:x 

nonpaFOK, nonyCK!!!O:]IHH peaJIH38U11!0 8118J1l!TlllJ8C1{11X PhllJIIICJieHllM ua 3BM. 
2. JlccM.noEaHa CTPYKTypa PBKYYYHblX cpenHIIX rJIIOOHHllX onepaTopo:e 

pa31VepHOCTl1 8, Hai1neH 683110 MBTPIIIJHblX aneMeHTOF. 

3. IloJiy'leHhl .RFHble FllpaJKeHl1.R llJI.R IlOmipll38Ul10HHUX onepaTopoE C ytJe

TOM O(G-3) Ill O(G- 4) CTeneHHhlX nonpaEOK nr..a CJIYIJ8CP CKDrJipHoro, nce:eno

CRB ri.apHoro, EeKTOpHoro 11 8KCl18T.nHO-EeKTopnoro TO KOE TJIJKe JlllX KFBPKOF. 

4. IlpOl13Fe,neH 8H8Jll13 I{Xl.[ npaFHl! CYMM. nP..R 'lBPMOHl!.R C ytJeTOM FllClli,IX 

nonpaFOK, FllJJCl!ello, 'IJTO E pmmax cymeCTFYR7.lll!X ~•o.ner.efi FBKYY'lHllX <t.1:yK

TYBUH}l Hepe1i.RTl1Ill1CTCKOe np116Jil1JKCHJ/Je. pa6oTaeT J;l1IIIJ l!ii.R O'leHI, 601:1,rnr.x 

3H8'l8Hlllll (YI> 50 ,nJI.R 'l8p1VOHllJI). 

5. )IJIJI EeKTop,rnro ll nceFnocKar.JipHoro K8H8J'.OE YCT8HOE ,:eHO, 'lTO p 

l/JM8!0'lll/JXC.R 11HCT811TOHHblX MO.l!CTiSIX KXU-FBKYYMB y'leT 0( G- 4
)-nonpaFOK panv.

KBT.l,HQ ll'CHSI8T EHl! TeopeTl!'l8CKOM KPl1FOii llJ!JI OTHOlll8HllJl lvlOMeHTO:e P oelna

CTll, rne !(011/11HllpyeT EK/18.l! Hl'i3IIJero COCTOJIHl1Jl. 
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