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B B E .ll E H If E 

C yaenzqeHzey ll ycnOXHeHHeM BH'IHCneHHn Ha sneKTpOHHHX BH'IHCnHTenhHHX MHWHHHX rrpOHC

XO~HT JIOTepH TO'IHOCTH OKOH'IaTenhHHX peaynhTHTOB BCne~CTBHe RHKOITneHHH OWH00K OKpyrneHHR, 

B03HHKHVWHX npH SaMeHe TO'IHHX 'IHCen TaK HHSHBHeMHNH MHWHHHHMH, TO eCTh 'IHCnHMH, KOTOpHe 

B ~encTBHTenhHOCTH BBO~RTCH B MHWHHy • .l\O JIORBneHMR 0~CTpO~ellCTBYV~MX MHWHH 3Ta OC06eH

HOCTh 60nhWHX UH~poB~X npouecCOB RBHO He 00BapyXMBanach, JIOCKOnhKY BH'IMCneRMR 0HnH O'leHh 

KOpOTKMMH. 

~nR 00H'IHHX BH'IH Cn HTenhH HX MHWHH THKHe OWH0KM BITOnHe ecTeCTBeHHH, JIOCKOnhKY B 3TMX 

IIHWHHHX KHK ~aHHHe, THK M npOMe~yTO'IHHe 'IMCna BHpa~aVTCR nMmh C onpe~eneHHOil TO'IROCThV. 

ITpH STOll, B006tue rODOpR, llC JIORh3YIOTCR Dll'lllCnHTenhH Lie MeTO~, 000CHOBH!IHHe nMWh B cnyqae 

TO'I!IllX 'IHCnOBHX 3Ha'leHH~. 

ITpll HCcne~OBHHHM 3TMX BO np OCOB BBO~HTCH JIOHHTMe THK Ha3HBaeuoll UHWPOBO~ YCTO~'IMBOCTM 

aa~aHHoro BH'IMCnMTenhHoro wero~a (rrpouecca HRM anropnT ua ) ; Kall~eHH, HanpHuep , HeKOTOpHe 

KpHrepeH ~nH orrpe~eneHaoro Terra UHWPOBO~ yc TOil'IHBOCTH B cnyqae paaHOCTHHX ~opwyn c rrocTo

HHHH MH K03¢WHUileHTHIIH ~RH ITpH 6RH~eliHOrO pemeHHH 06HKHOBe HHHX ~H~epe HUHHllhHHX ypaBHeHHil . 

1\ccne~iOTCH II APYI'He 6onee CAOlKHHe npoCine YH. 

0na3llBaeTCH , 'ITO Ha UaQpODYV ycTO~'IIIBOCTh BRHHeT He TORhi<O BH'IIICRHTenhHHil MeTO~ CHI! 

no ce6e, HO H, HanpHMep, HH'IHRhHlle ycnOB HH, a THKXe cnoco6, no KOTOpOMY BUnOR!IHDTCH OT~enh

HHe onepaUIIH (CR OlKeHI!e, YMHO~eHI!e , ~e neHI!e) ,ll OKpyrneHI!e llX pesynbTHTOB . ITpHBC,lleM KOpOT

KIIH npHMep . 

ITycu nocne,lloBaTeJihHOCTb { Y~ } 
'J~ ~ ( _'lo-1 ; n. ) X n. 

npH Ha'laJibHOM ycJIOBH H y, (TO'IH~~ peayJihTa T 

nJiaaavutel! aanRToll, npl'l'leu MHI-!Tilcca co~ep!KilT M 
< 'jo ) HH BU'IIlCJIHTeRbHOil IIHWilHe C 

): BOW!H llX paapn)\OB . Ecnll MHWIIHH 6y~eT 

Ol<pyrnf!Tb npll llOMO~Il T3K H33UB3eMoro 11 0Tpe3HHHH11
, T. e . MHHTIICCOil pe3yJlbTHTH onepaUHII 

(yMHO<>eR MR IIJIH ~eJie HI! R) C'II!TaeTcH 11pocTo M c rapmi!X Ullljlp TO'IHoro peaynbTa r a , TO noHRT 

HO , 'ITO '(, 6y~eT HeB03p3CTUIOIUe~ JIOCJ!e,llOBaTeRhHOCThiO , qJ!eHll KOT OpO~ 6y~T Me~JieHH O yweHb

WHTbCH . 0~HaKO eCJ!il l.!HWHHa 6y,lleT ~e~CTB~TellbH O OHpyrJIHTb lTO'IHOe onpe~eJIC H~e npi!BO~IITCH 

no3~e - cyTb ,llena B orpeaaHIIH noc11e np1! 6aBJ!eHI! R noJIOB HHll MJ! a,llWero paapR.lla) , TO MOMHO o~~~

JiHTh , '! 'r O 110)! BJ!IIf!HHell CJiyqa~HOCTll 0W i1 6K11 OJ<pyrJieHil A ~OJ!lKHbl 11C'Ie3HYTh (TO'I Hee, JIOCJie}\0-



'-----

BaTeJibllOCTb y._ )10JillHa He3Hai!IITeJibHO B03pacTaTb, nOT OilY liT O npll yKa3aHHOII OK pyrJieRIIII Cio

Jiee BepoHTHa ow116Ka BBepx). B ;neilcTBIITeJI:bHOCTII aTo ue TaK. ITp11 y. ~ 1 nocJie;noBaTeJII>HOCTb 

oKaseTcH yeiblBaHJweli (;nJI H N = 3 6 Y~ , 11eJ1JieHHO KoneeiJIHCb, no cymecTBY 

• 0, 999 999 99 ~ ) , HO npll y.' • [ • 2:-M 

na 1 11 CiJIIIllte Be ex K Hell) nony'laeTcH 

liMe ell 'j ,,r ~ 

( 3TO I!IICJI O, MaHTII CCa KOTOpOr O CiOJibWe MaHTII CCbl I!II C

Y~ = y: ;nJIH Bcex ~ • 3To HBJi e HI!e MOllHO oeibHC-

HHTb TOJibKO fiO CJie no;npoeiHOrO paaeiopa MaWIIHHblX onepa~li YIIHOlleHII H II ;neJie HII H II IIX OKpyrJie

HHH. 
AHaJIII30II a HaJioriii!HblX onepa~li ;nJIR 11am11Hhl c WIIKCIIpOBaHHOil aa nRTOil aaHI!MaJIII Cb HellwaH 

II roJI)1WT81lH [ I) npll IICCJie)10B8HIIII ~~pOBOil YCTOliiiiiBOCTII pemeHIIR CIICTe llbl JIIIHeilHbiX aJire 6pa 

l!l!eCKIIX ypaBHeHI!Il 11, B l!aCTHOCTII, DOKa3aJ!II, 'IT O )1J!R Hamell nocne;noBaTeJibHOCTII Bcer;na y~=Y• 

Ha 11am11He C ~IIKCIIPOBaHHOil aanRTOil. 

B aToll paeioTe no;no6HaR aa;na11a pacciiOTpeHa Tolle ;n11R nnaBaHJwell aanRToll 11 np11 CioJiee o6-

weLl cnoc oeie OKpyrneHI!R . B CJ!yl!ae 118WI!Hbl C [JJI8B810We~ 38DHTOil IICCJ!e)10B8 HIIH, npa B)18, HeCKOJ!b

i\ 0 Tpy.noe MKil, HO He npe;nCT8BJIRIJT HIIK8KIIX llaTeii8TIII!eCKIIX Tpy;nHOCTell. ITo aTOIIY llbl He npiiBOJillll 

J!OKa3aTeJib CTBa ll8WIIX YTBepJK;neHIIIl. 0!111 OCHOB8Hbl H8 npOCTblX npeo6pa30B8HilRX ~OpllyJI C UeJiblllll 

II J!p OCiHblllll 1!8CTHIIII . 
C fiOIIOWb Hl nony'leHHblX pe3yJ!bT8TOB, KOTOpble 1111eHlT 3Hal!eHI!e Jla&e JIJ!R KOHCTPYKUI\11 Bbli!IIC-

JII!TeJibllblX 118WIIH, llbl B KOHUe Hamell pa60Tbl OCibRCHIIII napa,liOKC fiOKa38HHOrO np1111epa. 

I. ~amiiHHble I!IICJI8 II OKpYrJieHI!e BewecTBeHHblX 

~ 

Ubi 6y;ne11 llHTepeCOBaTbCR pa60TOil Ull~pOBbiX Bbli!IICJ!IITeJibHblX llaWIIH, B KOTOpblX I!IICJia 1111eDT 

a. , 5~11. a. 
p 

2 
M k· 1 

~ 1• 1.. •·1 
BIIJI 

3TOT cnoco6 npe.ncTaBJieHI!R 1111ceJI B 11am11He, 
r.ne "1.• ' ~- 1 np11HII li8DT 3H81!6HIIR 0 , ·1, · 

~ -8JII!I!eCKOil CIICTeiiOil, np1111eHReTCR riOI!TII BO BCeX llaWI!HaX, 

'f. • 10 , HO 3TOT !PaKT He HBJIReTCH cyweCTBeHHblll JIJ!R Teope-
KOTOpblll RBJIReTCR KJiaCCII'IeCKOil 

11ame Bcero c if. s 2. IIJIH 

Tlll!eCKIIX IICCJie;noBaHI!Il. 

Ubi 6y.ne11 DOJ!b30B8TbCR CJie;nyD~llll 0603H8'16HI!Hllll: 

[«.] 

l a..} 

- 6CTb UeJiaR llaCTh · Be~eCTBeRHOrO I!IICJia ~ 

- ero ;npo6HaH l!acTI> ; 

( 0. , .... , , "-•) - ynopR)10I!eHHaR COBOKynHOCTb 'll!CeJI; 

~ ""' - 0603Ral!aeT Mt"'/. "- ( 'l_ > 1 - OCROBaHIIe IICfi0Jib3yeiiOil CIIICTel.lbl 

4 

CI!II CJie HIIH). 

Tenepb IIOJ:HO BBeCTII fi OHHT~ 

OnpeAeJieHIIe I. ITycTb i 
paBeH CTBa 

1 ::> 1 M > 

napy uenhlx 1111ceJI 

1',~/"~'P ... 

:c < fJ I 11'\. ~ 

Mbl CiyJiell H83blB8Tb II 8 W II H B I 

CiblJ!O Cibl riiiCaTb ~ ' M ' t>, 

p R J1 K 0 II II m. ero II a H 

me cTBeHHoe 1111 cno, ero a H a 'I 

Hu 
Tenepb Ha;no onpe.neJIIITb ~Y 

c onocTaBJIReT 11.11. s = S ca. ) 

~YHK~R H ( S ( a . .)) Ha t.IHOlle 

IIHOllte CTBe BC6X BewecTBeHHbiX 1111 

leJiaTeJibHO TaKJ:e OU6HI!Tb IIJIII ~ 

3Ta aa;na11a He coBceu npoc 

0)1H03H81!Hblll. ~3 3TOrO CJI6JIY6T, 

cy mecTByeT 6oni>me. CauaR BalKE 

B8HHblX 11,11. 

OnpeAeJI6HII6 2. CKasell , 111 
M-l l"'" I ~ 'i ; ecJIIl s RBJif 

HOpM8JIIl30B8HHblM 11.11. (J18J!bWe ~ 

J\JIR 'P, i ~ ~ '?, II 

s ~ · 9 ( ... ) = $ ~ < "' ·~ 
B cJiyl!ae 13 "- 1 ~YHKL\l 

11.11.) o6o1111 ycnoBIIHll, Tpe 6ye111 

CJi e JIY DwaR Te opella ;naeT Y• 

;naeT OUe HKY nor peWHOCTII. 

Teope11a I. ITp11 aa;naHHOII 

f· c "") c P• 

p.CO) = ~ 

........... 



llpll yKa3aHHOII OKpyrJieRIIII 60-

Ill 'jo ~ 1 
N, 3.; 

ll OCJie~oBaTeJI:bHOCT:b 

·oTOp OrO ClOJi bWe MaHTII C C~ 'li!C-

3TO RBJie HIIe MOIHO 06bRC-

HIIH II ~eJieHI! H II IIX OKpyrJie-

aanaTo~ aaHHuaJIIIC:b HeRwaa 

R CIICT e ll~ JII!He~H~X aJire 6pa 

Jie~OBaTeJI:bHOCTII acer~a y ... = 'f· 

nwe~ aanRTOI! 11 rrp11 6oJiee o6-

CCJie~oBaBIIH, npaB~a, H6CKOJib

OCTeR. fl03TOMJ ~ He rrpiiBOJIIIII 

J 6pa30BaHIIRX ~opuyJI C U6JI~IIll 

~eKe ~R KOHCTpyKqHII B~'liiC

{a3aHHOrO rrp1111epa. 

ta WHH, B KOTOpbiX 'liiCJia 1111eDT 

>e~cTaBJieHIIR 'liiCeJI B llaWHHe, 

l6TCR llO'lTII BO Bcex llaWHHaX, 

'CH cy wecTB6HHblll ~J!R Teope-

:.. ; 

He II CI10Rb3yewol! CIICTellbl 

C'li!CJieHIIR). 

Tenep:b IIOKHO BBeCTII llOHRTIIe llaWIIHHOrO 'liiCJia CJie~y~~~~ o6paBOII. 

OnpeAeJieHIIe I. nycTI> ~ , M , P. , ~ - ueJI~e 'liiCJia, ~JIR KOTop~x 1111evT 11e cTo He -

paBeHCTBa 

1 :> 1 M > 'Po ~ 'P,_ 

napy ueJI~x tJI!ceJI s ~ < p , tn.) 1 r~e 

7, ~ 'P._ 1- 'l. 11 
f. ""' ~ /" fl 

'f.. 11 - 1 

~~~ 6y~eu naa~BaTI> 11 a W II 

6~JIO 6~ lli!CaTb ~ , N 

H B ~ II tj II C Jl 0 II (B ~aJII>HeRmeu TOJI:bKO M.'l.; TOtJHee H~O 

- w.'l. ). BuecTe c Tell p 6y~ew naa~aan ero rr o -

p R ~ K 0 II II /'\'\. ero II a H T II C C 0 II . llCHKOIIY M. 'l. S • < I'· "" ) COITOCTaBIIII Be-

wecTaennoe tJIIcJio, ero a a a q e H 11 e 
I> H u, f ~ 

Terrep:b HaAQ Onpe~eJIIITb ~YHKUIID J ( "-) , KOTOpaR, Hao6opOT, BewecTBeHHOIIY 'li!CJIY 

corrocTaBJIReT ll.'l. s ~ S <"-) • ITp11 aTOll ecrecraeuao rpe6oaan 1 tJT06~, narrp1t11ep, cJIOKHaR 

(jlyHKUIIH 1-/ ( $ ( <~-)) 

IIHOKeCTBe BC6X B6ut6CTB6H~X 'li!C6JI (TO'!Hee, Ha KaKOII-TO 0Tp63K6, CO~epKamell 3Ha'l6HIIH 11.'1.). 

lleJiaTeJII>HO TaKKe oueHIITb IIJIH ~aie IIIIHIIIIII311poaan I 11- - H t S <a.)) I . 
ara aa~aqa ue coaceu rrpocTa, T.K. Hao6paKenlle H He RBJIReTcR B o6wew cJiytJae aaai!MHO 

o~HoanaqH~II. Ma 3TOro cJie~eT, 'ITO (jlyHKUIIII 5 , y~oaJieTBOPRDutKX np11ae~eHH~11 ycJIOBKRII, 

cywecTByeT 60JibWe. Cauan BaKHaR 113 HIIX CBR3aHa C llOHRTI!ell TaK Ha3~Baeii~X llO'lTI! HOpllaJIH30-

BaHH~X ll.'l. 

0npeAeJI6Hll6 2. CKaKell, 'IT O ll.'l. S • <p.m.) HOpllaJIII30BaHO (~aJibWe H.ll.'l. ), ecJIH 
11-i 

[m.j I; 'j_ eCJIIl S RBJIReTCH JII!60 H.ll.'l., JII!ClO p • "~ , TO S 6y~e11 Ha3biBaTb llO'lTI! 

HOpMaRII 3 0 BaHH~ M.'l. (~aJibWe TOJibKO ll.H.II.q.). 

,l\JIH '?, i I' ~ 'P, I! 0 ~ e i -J. 0603Ha 'li!M 

s~.e(o.J .s" (p, ·~>\11. . [/o,..l{"+ e] > (I ) 

B CJiytJae 13 <. 1 ~YHKUIIR s~. Q ( a. ) Y~OBJ!eTBOpReT (Ha OTpeaKe ' r~e s~ ... (<>.) RBJ!Re TCR 

u.tJ.) o6o1111 ycJIOBHRII, rpe6yew~11 OT (jlyH KUII II S 
CJie~DII!aR T60peua ~aeT YCJIOBIIR, llpll KOTOp~X s,.," (<>.) 

~aeT oueHKY norpewnocTII. 

Teopewa I. ITp11 a~aHHOII BewecraeHHOII ~ o6oana'lllll 

f"· C<>-J P• -~ ( P,, 1 +- L ~- 'L~~~ 1) 

p. ( 0) 

5 

6y~eT M. 'l . IIlli! li.H.II.'l. II 



ECJIII Tenepb 

TO f• i. ~ 

I a- I < 
p~ M 

i ( t-8) , 

11 ~JIH Kax~oro uenoro f , ~H KOToporo 

I'· ~ I' $ v. 
s p.e ("-') H:BJIHeTCH 11.11. Cpe~ll IIIIC6JI s ~.e(a.) 

n.u.u.11. 11 ecn11 , Kpowe Taro , I"' I~ t' ( 'LH- e) 

(2) 

(3) 

TOJ!l>KO s,_ , 9 (a..} HBJIHeTCH 

TO 5p •. e ( a.) H:SJ!li6TCH H.M.II, 

)laJibWe ~JIH Kaxi\OrO P H3 0Tp63Ka (3) 111166T 116CTO 

1Hc$r,a'a.J)j- e,( ~ ict-1 < 1\-\<.S p.e to.ll\ t (~:.e)1" 
II 

p 

'[_ -""' ~ 
( e , ,j- e J 

{I~ I jH( S~. •lo.J)- a.-

I H l ·~· 0 ( 0.) ) 
i I a.. I < I H ( s I' · ! t~ )) I HaKoHeu , 

~3 (4) cnei\YeT , liTO a anny11waH TOIIHOCTb npH aaueue :sewecT:seuaoro IIHCJia uamiiHHall IIIIC-

JIOM 1\0CTHraeTCH npH :Bb160pe p HaHM6HbWHM (T.e, p ~ r•l"-l ); 113 3TOrO BbiT6KaeT 3Ha116HII6 

n.H .M. II .) II 9 • i . ECJIII, KOH611HO, t H6116TH06 IIHCJIO, TO IIO~eT OKaaaTl>CH npaKTIIII6CKII 

H6:BO~IIO~HllM :B3l!Th EJ " l II Ha~O :Bb16paTb B KHII6CTB6 8 ~pyroe IIIICJIO, 6JII13K06 i , HO 

C KOH6l!Hblll 

t~aeu e ~ 1 
I: 

'J. -a~I1'16CK1111 pH~OM, ~3-3a STOll nplll!IIHbl llteJiaTeJibHO 3aHIIIIaTl>CH He TOJ!l>KO CJiy

' HO 6onee 061!ll1M 0 " e ~ 1 , ~HTepeceH TaKllte CJiyl!al! f) " 0 - THK 

uaabiBaeMoe BblllllcJieHIIe 6ea oKpyrJieHIIR 11JI I1 "oTpeaaHII!e" . 

0npe~eJI6 HIIe 3. 0603HHI!I1M ft. : [ -1- ( I"- I + 8 •l ) ] +1- to , ECJIII ~ > 0 , TO ft. ~aeT ' III C-

JIO aHa'lnli(li X 9.. -a~lll!ecKII X UIIWP :se~ecT:seHaoro l!I1CJia a. . Tot!Hee , 11,11, s , onpe~eneuuoe 

J; (I), II83biBaeTCR 8 - OKpyrJieHIIell IIHCJia "- Ha {_ 3Hallal!ll1X UJ,~Ijip. 

no n p111!11Hau, ;)KaaaHHbiM :Sblme , onpe~eJIIIII Tenepi> 

s ( o..) ~ 59 (a../ = 5 t'·<<>-1, 9 (o.) 

11 eU<e 

II Jill r, <. 1':z.. II sc ... ; H. II. II., SelL/. s9(a.-J = fca.J ' ecJIII 

S(a. ) = <'P.,O), ecJIII 

1', z l'._ 

1', < 'P,_ II .s ( 0..) R:BJIR6TCR H6HOpllaJIII30BaHHblll n. H , !.! , 'i , 

Ey,~<eM paaJIIIl!aTb ~Ba cJiy'laH. Bo-nepBbiX, 1',: 1'._- T.Haa. ljJIIIKCIIpo:saHHaR aanRTaR. 3neci> 

o 6oa Ha l!I1M 1', : 1',. • 1' . T orAa (~JIR IIIIC6JI Q. , y~OBJI6TBOP~IIliiX (1 )) TaDe ~· ~ f 

T . e . KHX)lOe MaWIIHHOe l!IICJIO R:BJIR6TCR n.H ,II.~. ECnH 11b1 XOTIIM pa3y11Hblll COOCOClOII (C11.~8JibWe) 

onpe~eJIIITb on q,aUIIII yMHOJKeH>~R 11 ~cJi eH11R, TO l!HCJia M , P ~OJil!tHbl y~o:sJieTBOPHTI> HepaBeH

c r ny 
-2M < 1'< - M. 

l! ame :s ctJ 'O 1' --M I 1'·-M•1 1'·-11•2. 

(, 

l 
( 

I 
I 

BTopol! cny11all . P. <. P .. 

'!TOClbl IIIICJIO It c 1 1111enc 

a.11.11. ~a sToro :SbiTeKaeT yc1 

P, ~ 1 
3~eci> 11a~e Bcero 

M = 

OOTOyY liTO npll 3TOM YCJIO:BHH 

Oel~l!CHHII, 0011611Y llbl :B l 

WHB C UJ!HBH~~el! aanHTOI! H6H( 

rp01103~KOCTH T60p6THII 6CKHX I 

YiiOClHO HX npOCTO OT6paCb1BaTJ 

TOpOe Ha 3biBaeTCll HOpllaJIH30B< 

Ecn11 3ai\<JHa <j.yHKUIIH IIJII 

H:se~eHHble B npe Abl~y~eu napa1 

B6T CTBYIOII\Y!l ljJyHKUI\10 IIJIII one] 

OnreAeJi eHIIe 4 . !1ycTl> 1 
HbiX, onpe~eJieHHHH Ha KaKOU-! 

f = < fl<s,J, Ht>,J , , Hcs~ 1> • 

COOTB6 TCTBYJ011(6ii ( El- ) n C I 

.f ( s,, •• ' .. ' ·~ ) 

~TaK, ubi ~enaeu, l!T06bl 

Hei!WIIU ~Jill TOI!HOCTII a nnpOKCI 

npOMIICCHbiM C T60p6TIIl!6CKOii ' 

(eM. KOHeU npe~bli\Ywero napa: 

BblnOJIHRJOT H6KOTOpble nce:BAOOI 

.. , s.._ - H.M.ll . KpoMe Toro, 61 

3aUHII, KOTOpble pe3yJibTHTY 

JIR6TCR n o ApyrOMy npHHUI!Oy, 



(2) 

(3) 

>KO 5"", 9 ( a..) HBJif!eTCH 

HBJil!eTCH H,l.!,\1, 

'l \ +- ( ~ :.. e ) 'L" 

CTBeHHOrO \IIICJIB IIBWIIHHblll 1.!11C-

113 3TOrO BbiTeKaeT 3HB\Ie HIIe 

0 IIOXeT OKa3aTl>Cfl npaKTI!\IeCKII 

yroe \IIICJIO, dJII! 3KOe i , HO 

l>HO 3aHIIMaTl>CH He TOJibKO CJiy-

r a KXe CJiyl!all 8 " 0 

JJIII lbo , TO 1(._ ,llaeT \IIIC-

JI!Hee , 11.1.1. s , onpe,lleneHH Oe 

lli!X 1.\Mif!p . 

II H.U, \1, , 

~ Cfl HeHOpiiBJIII30BBHHblll ll.H. M, '; , 

: , ljJHKCIIpOBBHHal! 3alll!Tal!, 3,lleCb 

'BOPHDilliiX (1 )) TaKXe ~· = T' 

•a3yKRhlll cnocodo11 (cM . ,llaJibwe) 

~OJISHbl YAOBJieTB OpfiTb HepaBeH-

1 
{ 

I 
J 

BTopol! cJiy'lall. "P, <. ?._ HaahiBaeTcl! nJiaBaDmell aanl!rol!. 3,llecl> ecrecTBeHHO l'ped oBan, 

uodbl 1.!11CJIO ct. c i l!lleJIO HOpiiBJIII30BBHHhlll MamiiRHhlf! "odpaa", T.e. 'IT Odbl S ( 1) db!JJO 

H.ll,\1, !tis aToro BhiTe KaeT ycJIOBI!e 

P, ~ 1 - M ~ 'P,_ 
3,llecl> 11ame Bcero 

P, + 1'. 
M - 1 - 1.. 

llOTOIIJ \ITO npll STOll YCJIOBIIH 110\ITH Bcer,lla 

06~l!CHHII, no11e11y llhl B cny1.1ae P, <. ~ 

$ ( ~ ) s - - H.ll.'l., eCJIII (~) H,ll,\1, 

paaJI111.1ae11 if!YHK~II $(a. ) 11 S (a. ) • Y 11a -

miiH C nJiaBBDI!lef! 3Bilf!TOII HeHOpiiBJIII30BBHHbiX ll.H,II,\1, HBCTOJ!l>KO llaJIO, \ITO KBK C TOIIKII 3peRI!fl 

rpOII03,llKOCTII TeopeTI!'IeCKIIX IICCJie,llOBBHIIIl, TBK lllleHHO II C TO'IKII apeHI!fl ycTpOI!CTBa IIBWIIH , 

Y.llOdHO IIX npOCTO OTdpaCbiBBTl> II BlleCTO til! X llOJI1>30BBTl>Cl! "HaHIIeHl>WIIII" \IIICJ!Oiol < P, , 0) , KD

TOpOe HB3biBaeTCH HOpiiBJIII30BBHHblll HyJiell, 

2. ilceB,lloonepa qHH 

Ec n11 Ja,lla Ha WYHKI.\MH IIJIII one pa~H Ha.ll BemecTBeHRbUIII I!IICJiaul1, To ljJyHKI.\MII H 11 S 
HBe,ll e HHhle B npe ,llhl .llYilleM na parpaljJe, ,lleJi a~T B03110XHhlll ecTecTB eH HWII odpaa ou on ~e,ll eJII!Th cooT

BeT CTBY!OJeyiD WY HK!\11 10 IIJIII onepa~D - TBK HB3biBaelly iD nceB,llOOilepa i.\M IO HB,ll \1.\1, 

On pe,lleJi e HI!e 4 . llycn f ( a.., a., , . , "-~) ecu Beme cTBeHHaH ljJyH K!\II H n- \ "- -:. 1 ) ne peueH-

HhiX, onpe,llene HHal! Ha KaKoY-HHdY.llb MHoxe cTBe D 
f = < H < s, >, H < s, l , , f-1 o . 1 )' • D 11 a.. ~ f c ')) 

llyCTb 5, , S, , S ,. TBKI! e 1.! . 4. , 1.!T O 

Yi\OMJieTBopHe T He paBe HcTBY (2). To r 11a 

CO OTBeTCTBYIOIJleii ( fi- ) 11 C e B ,ll 0 0 11 e p a !\ II e II Ha3biBaeTC H ljJy RK~ l! 

.{cs,,r, , , r .. ) 5 ( fCf>) ( • 59 (fcs>)) 

!t!TaK , Mbl XeJiaeu, 1.!TOdbl pe3JJibTBTY onepaQI!II COOTBeTCTBOBBJIO 11,1.1, C nopl!,llK OU HBIIBblrO,ll

HellWIIII ,llJIH T01.!HOCTII a nnpOKCII MBI.\M II (T.e, IJ,H,II,ll.). 3TO Ollpe,lleJieHI!e HBJI HeTCH HeiiHOrO KOII

IlpOMII CC Hbl ll c Teope TII1.! ecKoi1 TO'IKII a peHH H; xaaanocb Ohl, Jiy1.1we onpe,lleJII!Tb f (•, ,<,) - S(fi~J) 

(cw. KOHeu npe,llb!AJI!lero naparpaif!a) . Haodopor, (B cJiy1.1ae P, < P, ) cy ;uecTB:fDilll!e uawii Hhl 

BblllOJIHHIOT HeKOTOpble nceB,llOOilepal\l!l! 11 0 HBmelly O!lpe,lleJieHHIO TORl>KO B CJiyl!ae, ecJIII II 5,, S, 

.. , 5._ - H. ~.1.1.1. Kpoue TOro, dbiBBDT eme B MB!lli!Hax TBK HB3biBBeUble nceB,llOOilepa~ll de3 HOpllaJIII-

3aUHII, KOTOpble pe3ynbTaTy f ( S) npli6BBJiflllT 11.1.1. S,.,e ( f<s>) , r,lle p onpe~e

JIH eTCH 11 0 ,llpyrouy npiiHUHilY, 1.1e11 T01.!HOCT1> annpOKCI!KaUl!H, 

7 



3. OnepagHH npoeaBe.zteHHH 11 A6JI6HIIH 

PacciiOTpllu no.ztpo6aee nceBI\OOnepall.ll~. onpe.zteneuay~ np11 neue~ onepa11.1111 "YMHOXeHKR" 

II ".zt6JI6HHH 11 B61!l6CTB6HHliX 'IHCeJI. J{JIH npOCTOTbl llli orpaHII'IIIUCH npll 3TOU TOJibKO 1l0JIODT6Jil>Hbl

llll 'IHCJialll!. J!JIH OTpH~aTeJibHliX q11ceJI I!Ue~ ueCTO llOXOEHe pe3JJibTSTbl; 'IIICJIO 0 Be.zteT ce6H 

no -OCOdOIIy, HO He npe.ztCTaJJiiH6T HIIKSKIIX TPY.liHOCTel!. 

llycu s• · < f>• , m., > .ztBa llaJIIIIHHble q11cna ( i • 1, 2 ) 11 nycTl> s. • < p, , rn, ) 

HBJIH6TCH IIX npOII3B6,li6HII611 (COOTB, qacTHHU), ecJIII OHO CYI!l6CTByeT, J{JIH nceB.ztOOnepall.llll np01!3-

B6,li6HIIll (6y.ztell 060<IHS'ISTb )( ) II ,li6JI6HIIH (6y}lell 0603Haqau : ) 1111em lleCTO Cii6AJ~~IIe 

ljJopyYilbl: 

TO 

I) llpoHSBe}leHIIe c ~HKCIIPOBaHHOII aanHTOII. 
· 1' f1 'P A 

ECJIII nt1 1\ < 'f. ('f. - El) , TO S, ~51 • S, : .( 1', [ "'• "'~ 'f_ • "'J ) 

2) llp0113B6,li6BII6 C llJiaJJS~II(eil 3allf!TOli. 

06oaaaq1111 
H·t H 

f • 0 eCilll tn., "'~ < '/_ ( '/_ - e) II 'f ~ 1 B np OTI!BHOU CJiyqae, 

llycr~> P, ~ t', • r •• I'~ • r • 11 - 1 i 1', 

Tor.11a s, = < I'• , [111.,111~ 'I._'·M-r • e J) HBJIReTcH a.u.'l. 11 1111eeT uecT o s, "s, = s3 
Ecn11 p, <. 1', , TO O'leBII.ztHO s, s ..( P, , 0 > 
3) J!eneu11e c WHHCIIpOBaHHoll aanHToll. 

ECJIII~<'f_"Ct"-EJ) ,TO 

4) J{eneHI!e c llJiaBa~we~ aanaroll. 

0603Ha'II!U 

~cO , ecn11 m1 ? ml. 

EcJIII 

s1 : s.L .... s, 

II f!. 1 

P, ~ p, • ,, - h • i - 1'1 - fl :0 1; 

H-1 · ,8 

-P < '1', C ~ 'l. .. e J > . 

, ecJni m.. ~ rnL 

s, • < ,., ' [ 2.:" 't. • 8J ) HBJIHeTCH H,U .'I. II 1111eeT MeCTO 

s .. : s J 
. s, 

B cnyqae p. <. 1', OllHTb s, . < 'P, . 0 > , a B cnyqae r, > 1' .. nceBI\Oonepali.IIR Aene-

HIIH He HBJIHeTCH onpe}leJieHHO~. 

ilpHBel\eHHble YTBepX}I6HII H1 I!UeHH O .IIJIH np01!3BeAeHHH H 1\eReHI!H C nJiaBa~ll(e~ aanRT0~ 1 HMe~T 

SHa'leHHe II 1\JIH KOHCTpyHpOBSHKH Bbi'IKCJIIITeJil>HbiX UaWKH. O<ieBIIAHbiM CnOG060M B~llOJIHeHIIH llC6B}IO-

8 

onepali.IIK HBJIHeTcH Tatwll: npelltl\ 

KOJ!IIqecTJJOII if_ - ai\11'·16CKIIX paa 

JJaH li.IIWPa IISHTIICCbl KOTOporo He 

HallTH nepBy~ 3Haqa~~ li.IIWPY (II 

JieHHe , KOT OpOe Jl006~e Tpe6yeT 

MHOrO MSWIIHHOrO llpeueHH 1 BblrOI\ 

HaM nOJib30BaTl>CH TOJ!l>KO 01\HOI\ 

JieHI!fl (HSK CJieAJeT 113 4), llOTO 

qaCTHOrO ( T,e . HOpUaJII!3ali.IIH) 1 

JI HeT Cl\eJISTb ynp0~6HII6 1 COCTOH 

1\0B 'III CJIO 
a..= m,m 

noTOII HOpYanll ayeu , T.e . onpe11e 
-r q- 1 

nt,= a. 'I.+ e r~ 
3Ha'IIIT npo~ecc, COCTOH~~ 

Be}leH B npo~ecc, qacTo 6onee n 

01\HSKO paCCUOTpeHII6 OTI\eP. 

~eJibiX ~1!¢p0Bb1X Bbi'IIICJieHIIII , 

B cneAY~weu naparpawe ubi 

ca npll nOUOII(ll npiiBel\eHHbiX COO( 

Yae B BBel\eHIIII llli yn OII HHJ 

IIJIII, eCJIII llli Bbi'IIICJIHeM ee Ha l 

; ,.. - ( ; 
B Ka'leCTBe np1111epa Mbl nol\p06Hc 

11.1111 .zteJieHIIH II np 01!3Be}I6HIIH, 01 

BaTeJil>HOCTII (5). 

0U03 Ha'IIIM ( "-: b ) X 1 

<>- ~ 

1, -

< ,., ' "'• '> 

< ~ •. ~. -, 

a: • < 1", ' ~l 

•) ~HKCKpOBaHHaH aanRTaH 

lly cu 



OIIOIIUI onepal(llll "YMHOJ:8HIIR" 

npH 3TOII TOR~KO l10ROEIIT8JI~H~

JI~TaT~; 4HCRO 0 B8,lleT C86R 

11 nycn s, • < p. , m 1 ) 

(ST. ~JIH nceBAoonepal(llll npolla

: ) IIIIS»T 118CTO CRBAYDI!ll!e 

l' 
[_ "'• "'• 'I. + El] ) 

1 B npOTIIBHOII cnyqae. 

H1188T 118CTD 

-P 
1', [ ~ 'l • e 1 > 

CRII 

ecTo 

1',_ 

l C l1JiaBa~ l!lel1 aanHTOll , IIMSDT 

Cl10C06011 BHfl OJ!HeHIIH IICeB,llO-

onepaUIII! HBRH8TCH TaKOlt: npex,lle BCero B~flORHIITD onepal(ll~ HaA 3a,llaHH~IIII 11. 4. C ,llOCTaT04H~ 

KORI!4eCTBOII q -a,llii48CKIIX pa3pH,llOB. TaK KaK HOpllaRI!30BaHHHII 11.4. C4HTaeTCH TO 411CRO, nep

BaH UI!Wpa llaHTHCC~ KOTOpOro H8 HyneBaH, II~ ,llORXH~ IIORY48HH~~ peayRDTaT HOpMaHII 30BaTD, T.e. 

Hai!TH nepBy~ 3Ha4a~~ !UIWPY (II COOTB8TCTBeHHO 11311eHIIT~ nopH,llOK 41!cna). ilOTOII CR8AY8T OKpyr

ReHHe, KOT Opoe B0061Jl8 Tpe6yeT HO BO!l HDpMaJII! 3al(llll . Ho 11!18HHD HDpllaHII3al(IIH OTHHIIaeT 048HD 

IIHOrO MamiiHHOPO Bpeii8HH, B~PO,llHee HaiiTII T.aKIIe CBOltCTBa IIC8B,llOOnepal(llll, KOTOp~e I103BORH~T 

Hall l10Rh30BaT~CH TDRDKO OAHOII HOp113RH3al(llell. 8TO Bl10RH8 B03MOJ:HO C,lleRaTh, Hanp1111ep, y ,lle-

R8HHH ( KaK CR8AY8T H3 4), nOTOMy 4TO 411CRO (3 , KOTOp~ll no CY I!\8CTBY onpe,lleJieH nopH,llDK 

48CTHDPD (T.e. HDpllaHII38l(IIH), He 3aBIICIIT OT 9 . B cnyqae yMHOJ:eHIIH YTBepJ:,ll8HH8 2 l103 F0-

RHeT C,llenaT~ ynpOIJl8HIIe, COCTORIJlee B TOll , 4TO !IH B~4V.CRIIII C ,ll0CT3T04HHII KDJIII48 CTBOII pa3 V 

)lOB 411CJIO 
1-M 

a. = "'· m, 1.. + e 
l10TOII HOpllaHII3yell, T.e. OI!p8,ll8JIIIII , eCJIII a.< 

'f 
( a., ~ "f_ ) , II TOr,lla 

rn., = a- '(r + e ;r ~ ~ 1 

3Ha411T npouecc , COCTDHIIUIII flO CY I!lBCTBy H3 ABYX HOpllanB33l(lll II O,llHOrO DKpyrneHHH, nepe-

Be,lleH B npol(ecc, 4aCTO 6onee npOCTOII, COCTDRI!lllll 113 ABYX DKpyrneHHll II O,llHOII HOpM3JIII3al(llll. 

0)lHaKO paCCIIOTp8HIIe OT,lleRhH~X Onepal(lll! He 1111eeT TaKOrO 3Ha4eHIIH, K3K 113yqeHII8 CDO!lCTB 

l(e.llbiX 

B C.lleAY~Ill811 naparpawe IIH 113Y41111 O,lli!H npOCTOII np1111ep OAHOrD B~411CReHIIH TaKOrO npol(ec

ca np11 nOIIOIIUI npiiBe,lleHH~x coo6paaeu11 11 . 

HRII, ecRU 11H B~411CRHell ee Ha UamiiHS , TO 

Y "- • ( Yn-< : "' ) " "-' (5) 

B Ka4eCTBe np1111epa IIH IIO,llp06liO paCCIIOTpllll peayR~TaT l1DCT8l18HHOrO B~l10JIH8HIIH nceB,llOOnepa

[(1111 ,ll8R8HIIH II npOII3B8,ll8HHH , OTKy,lla l10RY4IITCH 060CHOBalllle paHee OIII!CaHHHX CBOIICTB flOCRe,llO

BaTeJI~HOCTII (5). 

0003Ha4 11M ( 0. : b ) X b 

a- = < i'·' m., '> ' 

?, - < ~. ' ..;., '> ' 

a: • <. l'· ' ""1 -, . 

< ) q,IIKCllpOB3Hll3ll aanHTaR. 

ilycn 

. 
a- • lloKaxeu, 4TO He Bcer,lla 

9 

llycn 



1' " m, -<. m. , 'l. ( 'L - e ) , 

"'· <. 
"'· 'l..., ( ! :: 1-P , e} - e ) M .. 'L - e 

(6) 

(7) 

Tor]la o.• ~ ( o. , h) x 1 fiBRfiBTCfl II . 'I. C uaHTHCCOll nt1 - tn, • E. , rAe ARfl 11 0WHClKH 11 

£ HUBBT MSCTO WOpuyna 

1•Ue-1J('f..?.H_ z'· 1)] 

EcnH cq»TaTb , qTo T> ~ - M 

l' . -P } ] 7+H l' ~ L = [ "'• 'l. , e ·· { ~ '!... , e ) , e ~ [ e ( l - 'l. • 1 ) ] . 

KaK '!aCTO ClHBaeT, TO ARfl 

1 _ ( 'Lr. H _ 'l. P , 1 ) -t 
l'•H 1' ) -1. 

i G < Ct -'!... <'~ (8) 

Cly,lleT f. - 0 • 3TO t!SpaBeHCTBO llueeT IIB CTO Bcer]la , KOr]la $ = 1: 
3aue'!a HIIe. YcnoBI!e (6) r apaHT»pyeT cywecTBOBaHIIe MaWIIHHoro 'lacTHoro ~: h • Ecn11 

"P ~ - 1'1 II ARfl (J IIMeeT MeCTO (8), ITOTOM 

'lae TpiiBIIaJlhHO BH IT ORHeHO. 0,llHaKO BCRII P>f1 

o.." • (a. ' b)< b - "- II ycnOBIIe (7) B 3TOI! cny

' MO~eT CRY'IIIThCfl, 'ITO ~ ' b cy~eCTBYST, 

Ho (a. , !, )x b HBRHe TCfl Heonpe,lleneHHblll. 

IITaK, noahlleu 'l. = 1.. , M • it "P- -3 ' m., : 1 S" • m,_ = 14 • 

(- 3 , H. ) 

e > 3 
= 1 a..: b = 

11-t 
·<-3, <3 > II tn3 = 16 Ho TaK I<aK 16 > 'f_ = 1S" , TO He llBRf!eTCil 

MaWIIHHbiM 'III CROM, 

2) nnaBa~waH aanRTaH. 

06oana'I IIM, KaK n naparpawe 3, (3=0 

f. o 
IIRII { B 33BVICIIMOCTVl OT TOI'O , Cly,lleT Rll 

/)'lolt 1 mL ~JH1 nt1 < mL. ' II ,llRfl .. ~- M( [ '"• H-1 • & J H 
m, f I"\ 1. B- '"· 1 r +£) ) < ~ - e; 

B npOTHBOITOROJKHOM cnyqae Cly,lleT f = 1 

llycTh P, ~ I>· - ~'• ' 1 - f1 - f ~ 1' ,_ 

1', ~ h . p, + f- ,~ " t',_ I 

'ITO KaK pa3 RBnRe TcH ycJIOBHflllll ARH cywecTBOBaHHH uaw»HHbiX BblpaxeHIIll 

(?v, l.)~b 

ITOTOM 

a..• = .( h , m. l) , npMr4.eM 
. _r 1-H-f ""' H- 1 •~ J 

rn1 = [ "" t . "'• 'L l e - { ~ 'l.. + e} ) + El 

~ : b COOTB. 

Pacci40TpeHHe B 3TOM cnyqae HBnaeTCH HeMHOro 6onee cno:~tHbiM, T . H. ARH m,, 6n~3Koro 

14aKCHUaRhHOii I1 RH M~H~M3RhHOll MaHTIICC311 ,nOpH.llOK p, MOJteT ClblTh ,llpyro~, '!ell nopH,llOK f', 

CneAY~wlle 6 neMM on ~ cHBa~T paanii'IHble B03MOJK HOCT II. 
M-( X 

Jleuua I. Ecn11 m.., :: ml. 11RII m, • '1. , TO a.. = "" 

Jleuua 2 . Ecn1:1 m, :> 'l. 
H - i 

IIR~ , 4TO TO JKe C3MOG (nOCHORhKY ll bl paCC143TpiiBaeu TORhKO 
M- 1 

HOp14aRK30BaHHble 'IIICna ), ecn1:1 "'· • '1. , TO Bcer,lla 
fJ ~ "' 

, TO'!Hee p, = p, 

llJ 

11RI1 

A a 

p, s f• + i 

H·l 
JleMMa__l . EcnH m, = 'l 

2M-! 
t 
~. 

»n», 'ITO TO ~e ca11oe , TOrAa » 
l.M·1 

1- e .,. {. 1 
"'"• 

B cnyqae, KOrAa f3 = I'•- 1. 

1 ~ € = - [ 9 - "'• t" 
~. Cny'lail hi, " m. 1 

ae 11ueer 11ecTa, r o 1'3 = I'• 

l"r\..l - m.. 11\1 .. 1.. 

ilp11 3TOI! BTOpOll ( COOTB.TpeT»ll 

"'"· (e- [~ 'l> ej ) 
lla aToro Aanee BHTeKaeT, 'ITO 

e< -2.··H 
- '!. 

B 'laCTHou cnyqae B • 1 
He »ueeT MecTa , TO TpeTHll CRJ 

Jleuua 5 . nycTh m, ~ "'-1 

a) ~~ E ~· + 1. 

H 3TO HueeT ueCTO TOr]la H TOI 

[ "' M·t J 1- e ~ ;;;;_ 'L 
il TOr,lla tn-3 s 'L M·{ • 3TOT 

M 
m.1 ~ 'l 

6) p •• I"• TOr,lla II 

"' = 0 11Rl1 i D 3aBIICI1M! 

[ ;:~ t' 
TO rn

1 
• m.1 + 'V , rAe 

""'"" ( 1. 
IH_ t>t,--( I ( 9+1)( 2+1-

Jle11ua 6. Bo Bcex cny'la: 

- €1(2_+1) l' < 

06paT»M Telleph BHIIM3HIIe 

ewe OOOClWIITh Ta KIIM o6paaoM. I 



= tn.,. .. E.. 

' e] 

e = 

(6) 

( 7) 

(B) 

HOrO qacTHOrO ct. ' b , ECRI1 

• "- II YCROBIIe ( 7) B 3TOII cny

oCH, qTo ~ ' b cy~ecTByeT, 

' '"'. 1'1 ' 
TO < -3 , H ) He HBRI!eTCH 

. BHC11M OCT>l OT TOr O, Cly~e T All 

~- M1,., ['"' ff-1•" •l 11 . '!.. 1"'- ;;;;_ 't. • e1 ) < f - e , 

CO OT B. 

IM , T. !( . ~Jill tn 1 3 
ClR1! 3KO!'O 

~pyre~ , qe11 nopH~OK ~· 

y Mbl paccMaTpi!Baew Ton hKO 

, TOqHee p, = p, HR H 

F'> • F• • 1 

11MeeT Me CTO TOr~a 11 TORhKO TOr~a, KOr-

l N-! 
'!. • e } > 

H-1 

a ( 1 • _r.._ ) 
""· (9) 

11RI1, qTo TO ~e CaMoe , TOr~a 11 TORhKO TOr~a, KOr~a 

1- e > { 1 :~~ } :> e ~ 
B cnyqae, KOr,lla f3 = i'• · 1. H!leeT MeCTO, TO 111

3 
Hi: t~H.t 

1 ~ E = - [ e - "'• 1 · [ ~ J J < 

" 'i - E. , r~e 

2 - ec'l.+1) 

Jle!ll4a 4. Cnyqai! 111, "m. •. Ecn11, KpoMe Tore, hi.,> 'ih· { , >~R>~ XOTH 

He >!MeeT Me cTa, TO 1'3 ~ r• >1 B03MOJtHbl Tpl1 cnyqaH: 

m, • 'f.N·!, HO (9) 

llpH 3TOII BTOpOi! ( COOTB.TpeTIIi!) CRyqai! ITpOII CXO,l\IIT TOr)la >l TORhKO TOr~a, eCR>l 

nt.._ ( fJ- [~'f.."•&j ) 'f.-tt._ e i:; 1 (COOTB. < 0 ). 

Ha 3Toro Aanee Bb!TeKaeT, qTo nocneAHIIe ~Ba cnyqa11 
' e < 2 _ iH 

B qacT HOII cnyqae 9 • 1 
COOT B. 

HeB03!10~~bl, ecRH 
1 - 1: e ;:; .L- t_,., 

• QqeB>l~HO, qTO ecn11 m, • 

(IO) 

II (9) 
He 1111eeT Me cTa , TO TpeTI1i! cnyqaij HeB03IIOJteH. 

~- llycTh m, > "'• • Tor~a cy~ecTBYilT ~Be B03MO~HocTI1 . 
a) ~' = ~.+1. 

>l 3TO 1111eeT !le CTO TOr~a II TORhKO TOr~a, KOr~a 
"~ i H 

1 - e [ ~ • "· i } ~ 1 - .L C 'l. - e - "'· ) <II ) 
mL L ~~ 

II TO!' )Ia tn-3 • 'L H·i , .3TOT cnyqail B03MOJteH TORhKO TOr~a, eCRI1 

m., M e , ''!. 
~ 'l. - ,, e 

1
•-1'1 

Cl) TOr~a 11 TORhKO TOr~a, KOr~a (II) He ll!leeT MecTa. ECRII !lbl onpe~eRHM 

11RI1 { B 3aBI1CIIIIOCTII OT TOI'O, 1111eeT R>l !le CTO HepaBeHCTBO 

( ""· "·{ J 1 - e, "'• 'l. < 

('1.""{-m,-i , ( 9+<)(2d-2t'-
11
;) < i ·[e.m,'l...,((· L;;;t};J i ..w... ( z"-m,-t ,ecl'<-2{'\) 

JleMua 6. Bo Bcex cnyqaHX 1111eeT MecTo ~OPIIJRa 

- ri ( i_+1)l' < WC~J- Hc .. •J < (1-eJ Ct•'J ~~· 

OopaTH!I Teneph BHI1MaHI!e Ha np1111ep 113 BBe~eHIIH. llOCRe)IOBaTeRI>HOCTh j n. 11b1 !IOlle!l 

e~e ODOCl~Th TaKI111 OClpa30M. llyCTh ~aHa ITOCRe~oBaTeRhHOCTh q11ceR b~ 11 HaqaRhHOe YCROBHe 

II 



'f· onpe .lleJJHM y .... Yn·-i 
b.,_ 

b"' 

(B naweM n p HM e pe Mbl noJJOllHJUI b.._ • rv ) . MawiiHHoe BWH!clleHIIe 'lll6HOB aT o ~ nocJJ e ;i.oBaTellhHOc

TII RBllR6TCR B TaKOM CllJ'lae llOCJ18;i.OBaTellhHbllol Bblll0llH8HII6Y onepal\1111 ( ._ · b) • b .llllfl pa3llH'lHbiX 

a.. , b . Ec1111 BblllOIIHReTCR 1\llfl G HepaBeHCTBO (B) (HanpiiYep, e • I ) , TO npll ljJIIKCIIpOBaH-

HOil aanRTOll 11 1' ~ - M TOl!ll\eCTBeHHO y .... • i. . Ecllll 8 YI\OBlle TB OpReT nepaBeHCTBaY 

(10) (onRTh, Hanp111o1ep, 9 • i ), TO npll llllaBa~mell 3allRTOU (11 llpll BblllOllHeHIIII COOTBeTCTBJID-

llliiX npe,AllOllOlleHIIU 0 'H>li5ope 1',, "P, , M II y. II b.._ ) IIM86T Y6CTO Clle/1Y~l!lee: 

a) ECllll q,_, a 4. p., 'f.M-< > , TO 'j ... ~ 'f •-~ (CM . JleYMbl 3 II 4). 

6) nycTh b~ a < p., "'• ") , 'J,., • < F•• n•, ") "'• "> 'f_ 'H 

TOr.lla ,li,IJR m,_ ~ m 1 IIY8eT MeCTO 'f • ~ 'f •-~ (CM . JleMI.!bl 1,4), I . e . 11 Bep ORTHOCTh
11 

OWHd-

KII BB8pX II BHII3 npll6llii311TellhHO 01\IIHaKOBa. aTIIM pa3~RCH8HO RBlleHIIe, npiiB6)1eHHOe B BB8)1eHIIII. 

np11 ::;. • < ~. , '[. H-< + 1 ') OWIIdKa MOrlla db! B03HII!!HJTh 113-3a OHpyrlleHIIR TOllhKO 1\llR "'• ""'" 

H-t 
HO 3TO B031&0lliHO TOlll>KO B CllJ'lHe m.. • 'j_ , KOTOpbiM OllRTh-THKII n pOTIIBOp8'liiT ll8r&Ye I. 

11TaK , 'f• • 'f. • np11 BC8X n p O'liiX 'J• Bb!'l11Cll8!1118 Y~ , C TO'lKII JpeHHR B03HIIKH~lll11X OilllldOK, 

RBllR8TCR 116KOTOpb!M11 CllJ'lHllHbiY CillJll,AaHII6M 11 C nplldllii311T8llhHO 0,1\IIHHKOBOIJ B6 p ORTHOCThlO BBepx II 

BHI\3. 1Jp11 3T OY BepORTHOCTh TOrO , 'lT O 'liiCllO BOOdl!le 113M8HIITCR, f!Bllf!e TC R TeM CiOllhWeil, '!eM 

CiO JJ hWe '!II CliO rn, • (BllOllHe 3TO cnpaBe,AlliiBO npll CllJ'!HMHOM m., ) • EAIIHCTBeHHb!M I'JCKII~'leHII8M 
M-1 ~ 

RBllH8TCR m, • 'i_ • 3,AeCh B03!.10liHH TOI!hKO OWIIdKa BHII3, T. e . B8llll'li'JHU 'J~ a 1 RBllR6T-

CR dapJ>epOIJ 1\llR 3TOrO CllJ'!HMHOrO 6llJll,AHHIIR. n o3TOMJ, eCllll Mbl , HH!lpi'!Yep, pa ccM aT piiBHeM 

:J••• r 'j.~. •• , .. . . , TO KaJKeTcR, '!TO noclle,AoBaTellhHOCTJ> yl.le HI>lJJaeT CR. B 3aKlliO'!eHIIe 3aMeTIIM e me, 

'!T O HeCMOTpR HH TO, '!TO 113 HHWIIX C006paJK6HIIll BbiTeKaeT, '!TO B MHWIIHHX C WIIKCIIpOBHHHOll 3H-

nf!Toll (r.Zle 111o1eeT ~o~ecTo (B) 11 "P -::t - N ) OWIICiKa He llOf!BllR6TCR , BC6-THKII CJl!l8CTBJ~T MHWIIHb! 

(Ypall-1, KlleB), y KOTOpb!X llOClle,ZlOBHTell:&HOCTJ> y., 'f•• · JM8HJ>WH8TCR. 0,ZlHaKO 3TII MHWIIHbl 

ne BblnOllHRIOT nceB.z~oonepal\1111 "H8JillJ'!WIIM cnocodoM" - no onpe.z~eJJeHIIIO B naparpaljle 2: 113-3a 

JtOHCTPJKTIIBHb!X yn~Ol!l8HIIII OHII He padOTH!OT C HJlKHb!M K0llll'l8CTBOM pa3pR;i.OB . 

PyKOTIHCb nocTynHna B H3naTenbCKMH oTnen 
3 HOH6p5l 1964 r. 

A 11 T E P A T Y P A 

l I ] J. Neumann , H. Goldstine : Numerical inverting of ma trices of high order, 

Bull. Am. Math. ~oc . 5J (1947 ) , 1021- 1 099. 
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