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I. B B E li E H ~ E 

PemeHHe 38Aaq TeopHH MHOrOKBHBX~HOrO pacceaHHfi OCHOBBHO 

88 HCDOJI~30B8HHH 8DD8p8T8 npHMNX M6TOAOB M8T6Y8TKqecKO" ~HSH

KH. llonyqeHH6 B~COKO~ CT6D6HH npH6JIHZ6HHH CODpHZ8HO 0 rpOYOSA

KHMH pacqeTSMH, AOOTYDH~MH nHW~ COBpeueHH~M 9BM. 0AHBKO H6KO

Topaa norpemHOCT~ peayn~T8T8 paoqeTOB npzcyTCTBY6T H6H866ZHO, 

npzqeu ee aen~aa a /r,or< cqzTST:r:. uanoll. ]Ina Toro, qTo-

6N peayn~TBT MOr CJIYZHT~ HCToqHHKOM HH~pya~HH, H606XOAHMO 

. yCT8HOBHT~ ero AOCTOBepHOOT~, T.e. O~eHHT~ B03M03HN6 rpaHHU~ 

ero norpemHOCTH. 9TH rpaHHUN yKaaNBB~T cTenea~ HeonpeAeneHHO

OTH OOOTB6TOTBHH M6EAY peayn:r:.T8T8MH TeopeTzqecKoro pacqeTa H 

HCXOAH~MH ASHH~MH. ~HKOHpOB8HH6 T8KO~ H60DP6A6X6HHOCTH D03BO

XH8T1 H8DpHM6p, H3 Op8BH6HHH T60pHH 0 3KCD6pHM6HTOM peWST~ 

"o6paTHY~" aaAaqy (oyzeaze Knaooa npzeunewa noTeHuzaxoB) o 

H3B6CTHO~ AOCTOBepHOCTI>IO. HarJIHAHOil HJIJIIOCTp8UH6it TOro, K8K 

B8ZHO HM6T~ XOTH 6~ OAHOCTOpOHHH6 0~6HKH, CXYXBT H3B6CT~e 

CJI6ACTBHH 1 H3BJI6K86M~6 H3 BepXHHX B8pH8UHOHH~X rp8HHU AJIH SHep

reTHqeCKHX ypOBHe~. ~ OOE81I6HHID, B TeOpHH p8CC6HHHH DOK8 He 

H8~A6H~ 8~6KTHBH~e M6TOA~ nonyqeHHH AB~e T8KHX OAHOCTOpOHHHX 

0~6HOKx). B ABHHOM 06aope paCCM8TpHB8IDTCH HCTQqHHKH norpeWHO

CTH B p83JIHqH~X DOAXOA8X TeOpHH CHJII:.HO~ CBHSH K8H8JIOB H M6X8-

HH3M HX BJIHHHHH H8 peayni>TBT. 

06~8fi CX6M8 M6TOAOB TeOpHH MHOrOK8H81II:.HOrO p8C06HHHH CO

CTOHT B CJI6AYIO!Jt6M. ~CKOM8H BOJIHOB8H !lJYHK~HH 'l:/ . npeACTBBJIH-

' 

X) HMIIOTCH 0~6HKH AXH AJIHH pacceHHHH/I/. B 06uteM CJiyqae 

H6HyJieBOi SHeprHH DOD~TKH/l/ DOJiyqHTI:. CTpOrHe OU6HKH 

H6JI~3H cqHT8TI:. ITOJIHOOTI:.IO yorreWH~MH • 

• 
J 
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6TC.fl B BH~e !J93Jl0llt6HH.fl no HeKOTOpOMY H9C50py f \f.; J 
Hb!X <lJYHKUHi! 

V ~La: 'f: 

Jlf3B8C'1'-

(I) 

Sa~a~a CBO~HTC.fl K H9X0~6HHD H6H8B6CTHMX K05¢¢HUHIHTOB 

C(,· 1 ~Jl.fl KOTOphiX DOJiyqaeTC.fl C5eCKOH61lH9.fl CHCTeua ypaBHeHHI 1 

aKBHBaneHTHa.a ypaBHeazo Wpe~HHrepa. HeBoauoZHOCTD pemeHHH 

C5eCKOH6~HhiX CHCTeY npHBO~T K H60C5XO~HI40CTH 060pB8TD pa3JIOZ6-

HH6 (I) H9 KOH6~HOM ~HCJI6 ~JI6HOB. IlepJioe Tpe60B9IIH6 1 KOTOpOYy 

~OJillteH y~OBJI6TBOPHTD 146'1'0~ ~ CXOAHYOCTD npH6JIHzeHH~ pemeBHI. 

9To .oaaaqaeT, qTo npH aeorpaHHqeaaou YBeJIH~eBHH qHcna ~JieHoB 

p93JIOllteH!IfH npH6JIHE6HH06 pemeHHe ~OJIXHO CXO~HTDC.fl K Toqaouy. 

(Ilpe~nonaraeTCH 1 ~TO BCe pacqeThl npOHSBO~.flTCH a6COJIDTHO TOqaO)o 

Cxo~HMOCTD ~OCTHraeTCH nonHoTol H JIHHei!aol aeaaBHCHYOCTDD 

698HCS B COOTB6TCTBYID~6M rHJID66pTOBOM ~pOCTpSHCTBe. 

0C5hi~HO no~ CXO~HMOCTDD fi0HIIfi496TCH paBBOM6pH9H CXO~HYOCTD 

npH6nazeaaoro pemeHHH K cpyHKUIIfH,cTporo y~oBJieTBop.am~ea ypaBHe-

BHD H rpSHH~Hhlll YCJIOBHHM. O~HBKO H8C HHTepecynT He C9MH BOJIHO

Bhle <lJYHKUHH 1 8 H96JIID~96Mhl6 B6JIH~IIfHhl 1 KOTOphle HBJIHDTCH <lJYHKUHO

H9JIBMH OT ~ • CXO~HKOCTD Z8 <lJYHKUHOH9JIOB - 6onee CJI96oe Tpe-
1 

6oBaHKe Ha npH6JIHZeHHhle pemeHHH 1 qeu paBaouepaaH cxo~HMOCTD. H 

MOll:eT OK838TDCH 1 qTO Tpe60B9HHH H9 69SHCHhl6 <lJYHKUHH tff.· He-

06XO~HMhl6 ~JIH p9BHOM6PHOI CXO~HUOCTH ?,( ~ ~ ?.{ CJie-
y "/'"'""'· ::r ' 

~yeT OCJIS6HTD. 

0~H91CO CXO~HMOCTH 6~6 H6~0CT9TO~HO. Ilo Uepe DOJIY~8HHH 6o

JI66 BhiCOKHX npH6JIHllteHHg (y~eT 60JIDW8rO qHCJI9 qneHOB B p93JIOae

HHH(I)), HS TOqHOCTD peayJIDT8T9 OK98hiB9IDT BJIHHHH6 ~Be npOTHB0-

6opCTBYD~He T6H~6HUHH. C O~HOI CTOpOHhl 1 yueHDW96TCH norpem-

.~.(_. 

~ I 
!·y~ 

~v~ 

~ l 
. ~· 

:rf 
4 

HOCTD 1 CBH88HH9H C orpaHHqeHHOCTDD 693HC9 1 HS KOTO] 

peweHHe. C ~pyroa - yBeJIH~HBaeTc.a KOJIH~eCTBO norpe1 

~HCJIHT6JIDHoro nponecca. Ha~HHSH c aeKoTopo~o npHC5JI~ 

pSH Te~eHUHH MOEeT OK939TDCH npeoC5JI9~9D~ea. Tor~a 

~Hcno qneaoB paanoateHHH c uenLID yTO~HHTD peayJIDTBT 

~eaCTBHT6JlDHOCTH yxy~WHM ero. 

Onpe~eneHKe onTHMSJIDHoro qHcna ~JieHOB pasnome1 

6op C593HC9 ~ lf; ~ 1 DOJIH9H OU6HK9 norpemHOCTH np1 

00601 CJIOEHhle, MHOrOCTOPOHHH6 aa~aqJif. HKE6 OHH 6y~ 

~9TDCH C p98JIH~HhiX TOqeK apeHHH. 

CTeneHD BJIHHHHH Tex HJIH HHb!X norpemaocTei! aa 

onpe~6JIH6TCH ycro~qHBOCTbD M6TO~a ITO OTHOW6HHD K ~ 

norpemaocTel. 

Bee norpeWHOCTH 1 H6HS66ZHO CO~YTCTBYD~He M6TO, 

MHOrOKSH9JIDHOrO pacceHHH.f!, MOKHO paaC5HTD H9 ~Be K8T 

I. IlorpewaocTH 1 CBHSSHHhle c orpaaHqeHHOCTDID C5 

2. IlorpemaocTH B~HCJIHTeJIDaoro npouecca: omHC5 

HH.fl 1 npH6JIHllt6HH06 HHTerpHpOB9HH6 H T.~. 

Hccne~oBaHHD ycTo~~HBOCTH npH6JIHE6HHhiX uero~o 

W6HHID K norp6WHOCTHM BTOpO~ KSTeropHH ITOCBH~6H9 06 

paTypa/3/, /4/, /5/ H T.~.) Paapa60T8Hhl M6TO~hl 0~6 

BTHX norpemHOCTe~ H8 peayJIDT9T. Kp8TKH~ o6sop HX C 

paa~ene]L Y~eT norpemHocTe~ nepBo~ KaTeropHH HBJIH 

cy~ecTBy, e~e OTKPhiTO~ sa~aqeM. HeKoTophlx ee acneK 

H811CH HHK6. 

OcHOBY pemeHHH sa~aq reopHH MHoroKaHannHoro p1 

cocraBRHIDT rrpotKUHOHHhle MeTO~hl. AHanHs HX crpyxryp1 

~HTCH B pas~ene II. Pas~ex IY rrocB.R:~eH ycronqHBOCTH 

HHX MeTO~OB • 
5 



.zte paanoliCeHHH no neKoTopouy na6opy { "f. J 
.H~ 

V ~La; \f>: 

l'ISB6CT-

(I) 

~a CBO,ztHTCH K H8XOE)t6HHD H6HSB6CTHHX K03~l'IUHIHTOB 

KOTOpHX nonyqaeTCH 66CKOH6~H8H CHCT6M8 yp8BH6HHI, 

THBH ypaBHeHHD illpe.ztHHrepa. HeBosuoZHOCTD pemeneH 

HX CHCT6M npHBO,ztHT K H606X0,2tHMOCTH 060pBBTD paanoze-

8 Koneqnou ~Rene ~nenoB. ITepBoe Tpe6oBanHe, KOTopouy 

OBneTBOpHTD M6TO.zt - CXO)tHMOCTD npH6nHE6HHHX pem8HHI. 

eT, qTo npH neorpanHq6nnou YBenH~eHHH qHcna ~n6HOB 

npH6nHliC6HH06 pemeHH6 .ztOnEHO CXO,ztHTDCH K TO~OMy. 

86TCH, qTo BC6 pacqeTH DpOHSBO,ztHTCH a6conmTHO TO~O)o 

,2tOCTHrS6TCH nonHOTOI H nHH6IHOI H638BHCHMOCTDD 

OOTB6TCTBYIDIII6M rHHD66pTOBOM .DPOCTpSHCTBe. 

0 DO.zt CXO.ztHMOCTDD DOHHM86TCH paBHOM8pHSH CXO,ztHMOCTD 

oro pem6HHH K ¢YHKUHH,cTporo y,ztoBneTBopa~el ypaBne

H~HYM ycnOBHHM. 0.ztHSKO HaC l'IHT6p6CYIDT He CaMH BOnHO

H, a na6niD.ztaeuue BenHqHnu, KOTOpue aBnamTca WYHKUHo

~ • Cxo.ztHuocTD ze WYHKUHonanoB - 6onee ona6o6 Tpe

npH6nHzenHY6 pemeHHH, qeu paBnouepaaa cxo.ztHMOCTDt H 

TDCH, qTo Tpe6oBanHa na 6asHCHYe WYHKUHH ~· ne-

' na P8BHOM6PHOI CXO.ztHMOCTH ?,( ~ ~ ?.f Cn6-
l:',./' .. ""'· ~ ' 

CXO.ztHMOCTH 61116 H6,2tOCT8TO~HO. flo uepe DOnyqeHHH 6o

DpH6nHliC6HH~ (y~6T 6onDmero ~Rena qnenoB B pasnoze

ToqnocTD pesynDT8T8 OK8SYB8DT BnHHHHe ,2tB6 npOTHBO

T6H,2t6HUHH. C O.ztHOI CTOpOHY, yY6HDW86TCH norp6m-

4 

... 

•,., 

~~ 
'·~l 

~-f~ 

.il .... ~.,, .. ,; 
!~ ':· 

1.

, .... 

. . 

. 

HOCTD 1 CBHS8HH8H C orpBHHq6HHOCTDD 68SHCa, HB KOTOpOM H1116TCH 

pemeHH6. C ,ztpyrol - YB6nHqHB86TCH KOnH~6CTBO norpemHOCT6~ BY

~HCnHT6HDHOrO nponecca. Ha~Hnaa c neKoToporo npH6HHlKeHHR,BTo

paa T6H,2t6HUHH MOZ6T OKSSSTDCH np6o6na,ztSIDIII61. Tor.zta,YBenHqHBSH 

ql'fcno qneHOB paanOE6HHH C U6nLID YTO~HHTD peaynDT8T
1 

MY B 

.zteiCTBHTenLHOCTH yxy,ztWHM 6rO. 

0np6,zt6n6HH6 ODTHMBnDHOrO ~Rena ~n6HOB paanOliC6HHH (I), BY-

6op 6aSHC8 ~ lf; ~ , DOnHSH OU6HK8 norpemHOCTH npe.ztCTSBnHDT 

00601 CnOEHYe, MHOrOCTOpOHHHe Sa,ztaqH. HHE6 OHH 6y,ztyT o6cyz

,2t8TDCH C pSSnH~HYX TOqeK apeHHH. 

CTeneHD BnHHHHH Tax HnH HHux norpemnoCT61 na pesyn»TaT 

Onpe.ztenheTCH ycroMqHBOCTLD M6TO.zta ITO OTHOW6HHD K .ztaHHOMy THITy 

norp6mHocTel. 

Bee norpeWHOCTH, H6H366EHO conyTCTBYIDIIIH6 M6T0,2t8U T60pHH 

MHOrOK8H8n»HOrO pacceRHHR,MOEHO pas6HT» HB .ztBe K8T6rOPHH. 

I. ITorpewnocTH, cBaaannYe c orpaneqennocT»ID 6asHca. 

2. ITorpemHOCTH B~HCHHT6HDHOrO DPOU6CCa: OWH6KH 0Kpyrn6-

HHR, DpH6nHliC6HH06 HHTerpHpOBSHH6 H T.,zt. 

Hccne.ztOBBHHID ycTo~qHBOCTH npH6nHE6HHYX MeTo.ztoB no OTHo

weHHID K norp6WHOCTHM BTOpO~ K8T6rOpHH DOCBH~6H8 06mMpH8H nHTe

paTypa/3/, /
4/, /S/ H T.,zt.) Paspa60T8HY M6T0,2tY OU6HKH BnHHHHM 

STHX norpemHOCT6M HS peayn»TBT. Kp8TKH~ 06sop HX CO,zt6pEHTCR B 

paa,zt6ne]t Yq6T norp6mnocTel nepBoM KaTeropHH HBnH6Tca, no 

CYIII6CTBy, e~e OTKPUTOI sa,ztaqeM. HeKOTOphlX 6e 8CD6KTOB MY KOC

H8MCH HHE6. 

0CHOBY pemeRHR SaAaq TeOpMH MROroxaHaHhROrO pacceRHHR 

COCTaBnRIDT rrpOtK~l'IOHRhle M8TO.zthl. AHaHM3 HX crpyxTyphl rrpOM3BO

AMTCR B pasAene rr. Pas.zten IY DOCBHIIIeH YCTO~qHBOCTH rrpoeKnHOR

HhlX MeTO.ztOB~ 

5 
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II. IIpoeKUHOHHYe ueTO,lJ;Ii • 

COBp8U8HH!i8 MSTO~Ii UHOrOK8H8HDH0~ TeOpHH p8CC8HHHft Cy~e

CTB8HHO paanaqamTCH no CDOC06y BY60p8 68SHCHYX ~YHK~H~. Kpoue 

TOro, OHH npHBO~HT K CHCT8U8M yp8BH8HHH p8SHOrO THDS: anre6-

paaqeCKHU, ~B~epeHyH811DHYU, HHTerpo~H~epeH~H811DHYM B HHTe

rp811DHYY. O~HBKO BCe OHH YK118~YBBmTCH B p8UKH 06~el T80pHH 

npoeK~HOHHYX M8TO~OB. 

Cxeua no~o~a aTo~ TeopHH K pemeHan ypaBHeHHH cne~ym~aH. 

Yp8BH8HH8 IDpe~HHrepa p8CCU8TpHB88TCH KBK B8KTOpH08 ypaBH8HH8 

~-~} ~ ~ o B CSecKoHeqHouepHou npocTpaHCTBe. B aa~aqax 

p8CC8HHHH BOnHOBBH ~YHKUHH ~ Y~OB118TBOp.lt8T H80~HOpO~HYU 
8CHUflTOTHqeCKHU ycnOBHHM. KaK HSB8CTHO, OT BOHHOBOH ~YHKUHH 

lt' UOZHO nepeHTH K TBKOH HOBOH ~YHKUHH )( , qTo 8T8 H80~HO-

pO~HOCTD nepe~eT B ypaBH8HH8. 

(j!-£)% '"/, (2) 

r~e ;f - H8KOTOp8H HSB8CTH8fi ~YHK~HH. 

EcnH 6Y Mli HU811H ~8110 C B8KTOpH!iM yp8BH8HH8U B KOHeqHo

uepHOU npoCTp8HCTB8, TO ero peW8H88 CBO~H110CD (Sy K pemeHHD 

CHCT8KY KOHeqHoro qecna Sa~enneHHYX ypaBH8HHH ~nH OT~8nDHYX 

KOUDOH8HT. MY ze ~On!HY pemBTD 6eCKOHeqHouepH08 B8KTOPH08 ypsB

H8HHe (2). Euy ~00~8TCTBY8T 6eCKOHeqHSH CHCT8M8 CBHSBHHYX 

ypaBH8HHI. PemSTD T8KH8 CHCT8MY MY He yueeu. Ha np8KTHK8 npH

XO~HTC.It orpSHHqHBBTDC.It T8KHMH pemeHHHUH )( , KOTOpYe y~OBne

TBOpHDT 11HWD npOSKHBH yp8BH8HHH (2) H8 KOH8qHOM8pH08 DO~npo

CTp8HCTBO: 

~ (II- E J )' ,. ;::; I (3) 

/ 

~I ~·· .. ~a·. ~ . 

~ 
',f - . 

~ 
r, 6 

(S~eoD .1;! - npoeKJ.UIOHHY£1 onepaTop). OCSuqHo aTo no, 

CTBO S8~88TCH n - M8pH!iU 6SSHOOU fi ( j : 1,2 .••. ;z 

r~e /j - HSB8CTHY8· ~YHK~HH HS npoHSB011DHOrO DOmiOr 

B oCSnacTH aHneHHM onf;lpsTopa H-E • Tor~a HBHHit liB, 

Tops /? 
" /P = £ f/;· ><ft·l. 

J=l 
PemeHHH )( ypsBH8HHH (3) He HBnHDTCH 06YqHJiK 

UH pemeHHHUH ypaBH8HHH (2) t TBK KBK Y~OB1leTBOPHM nHI 

M8pHOH npoeKHHH STOrO yp8BH8HHH. T8KH8 pemeHHH npHHft' 

BBTD 0606~8HHHUHo 

38U8THM, qTo rpSHHqHYU ycnOBHHM TOKe He 06HSBTe, 

118TBOpHTD TOqHo. Mozao'orpSHBqHTDCH HX Blifi011HeHH8U B 

HHOU 0606~eHHOM CUYCne. 

Ecna HCKsn pemeHHe X B npoHSBOHDHOU no~npoc! 
ea o6nacTH onpe~eneHHH onepaTopa JY~~ , a aueHHO -

paanoEeHHH no 6aaecy aToro no~npocTpsHCTBB 
I( 

X ... )a·~· L ' ' , 
( ... , 

TO DO~CTSHOBKS (5} B (3) ~BeT CHCTeUy HHHe~HYX 811~66] 

ypsBHeHHH c usTpHueH ' /'1 i z' = < Ji J H-E J tf~} pasue 

n X I< • QqeB~BO t npH 1~ > n pemeHH8 OHCT8KY Bt 8~1 

8 DpH X< n. OHO B006.~e MOlll:eT HI cy~eCTBOBBT!I. ll11H 

p8W8HH8 cy~eCTBy8T H e~HHCTBeHHO npH yCHOBHH, qTO ~8l 

CHCT8Uiic::::;;, ~ f JV\ OTnHqeH OT HYnH• 8TO Tpe60B8BH8 HI 

HB Bli60p 6SSHC8 ~ t.f; 1 (i: l, 2
1
... h.) H8KOTOp08 Ol 

HanpHMep, np06KUHH mo6oro B8KTOp8 f/-£) if.· HS 

CTpSHCTBO ~YHKHHH / J (j = {
1 
z / . . . n ) ~Onlll:l 

7 



HOHHL18 M6T0.1tbl • 

HHL16 M6T0,1tLI MHOI'OKBH8Hl'IHO~ TeOpHH p8CC8HHHH Cy~e

aqa~TCH no cnoco6y BLI6opa 6aaHCHLIX ~YHK~H~. Kpoue 

·HBO)tHT K CHCTBMBM ypBBH6HH~ p83HOI'O THna: anre6-

.H~epeH~HBHl'IHLIM, HHTerp0,1tH~epeH~H8Hl'IHLIM H HHTe

HBKO BCe OHH YKHB)tLIBB~TCH B p8MKH 06~el TeopHH 

M6T0,1tOB. 

0,1tX0,1t8 STO~ TeOpHH K pemeHHD ypaBH8HHH CH8AYD~BH. 

'6AHHrepa p8CCM8TpHB86TCH KBK B8K!OpHoe yp8BH8HH8 

o B 6ecxoHeqHouepHou npocTpaHCTBe. B aaAaqax 

HHOBBH ~YHK~HH ~ YAOBH8TBOPH6T HeOAHOPOAHLIM 

KHM ycnoBHHMo KBK H3B6CTHO, OT BOHHOBO~ ~YHK~HH 

epeMTH K TBKO~ HoBoM ~YHK~H X , qro ara H80AHO

!MAer B yp8BH8HH8. 

(2) 

OTOPBH H3B6CTH8H ~YHKUHH. 

MLI HMeHH ,1t8HO C B6KTOPHLIM yp8BH8HH6K B KOHeqHo

ero pemeHae CBOAHnoc:& 6LI K pemeHHm 

38U8DH8HHHX ypaBHBHH~ AHR OT,1t8~HLIX 

P8W8Tl'l 6eCKOH6q&OM6PH08 B6KTOPH06 ypaB

y COOTB'6TCTBY8T 68CKOH6'qH8H CHCT6K8 CBH38HHLIX 

WBTl'l T8KH6 CHCTBMLI ML1 He yueeu. Ha npBKTHKe npa

HqHBBTl'ICH T8KHMH peweHHHKH )( t KOTOpLie YAOBHe

npoeK~HH yp8BH6HHH (2) H8 KOHeqHOM6pH06 D0,1tnpo-

h (II-E) X ,. ;:; I (3) 

6 

.,a' ·.1·.~'':;. i')~ 1 . 
,·~, ' 

. ,, 

(SA6Cl'l ~ - npoe~OHHLIU onepatop). 06wqHo STO DOADPOCTpaH

CTBO 38,1t86TCH n - M6pHLIK 683HCOM J; ( j : 1,2 ••• . 'Z) , 
I'Ae /i - H3B6CTHH8· ~YHKUHH H3 npoH3BOHl'IHOI'O DOJIHOI'O H860p8 

B o6nacTH aHaqeHHI onfilpaTopa H-E • TorA& HBHHit :JHA onepa

Topa /l 
#r 

~ = £ f/;· ><y;l. (4) 

J=l 
PemeHHH X YPBBH6HHfl (3) He fiBHHDTCfl 06LiqHHUH I'HBAKH-

KH pemeHHfiKH YPBBH8HHfl (2), T8K KBK YAOBHeTBOpfiDT nHWl'l n -

uepHO~ npoeK~HH 8TOI'O yp8BH8HHfl. T8KH6 pemeHHH DpHHHTO H83LI

B8Tl'l 0606~8HHHKH. 

SaueTHM, qTo rpaHHqHLIK ycnoBHHM roae He o6HaaTen:&Ho YAOB

neTBOPHT:& TOqHo. UOZHO'orpBHHqHTl'ICfl HX BLIDOHH6HH8K B TO.M HnK 

HHOM 0606~eHHOM CMLICHBo 

ECHH HCKBTD pemeHHB ~ B DpOH3BORl'IHOM fl0,1tDpOCTp8HCTB8 

aa o6nacTH onpe)teneHHH onepaTopa JY~~ , a aueHHO - B BHAe 

p83HOE8HHH DO 683HCY STOI'O D0,1tDpOCTp8HCTB8 
I( 

X -= '>a·~· L · , , (5) 
( ... , 

TO DOACT8HOBK8 (5) B (3) ,1t86T CHCTeuy JIHH8~HLIX anre6paaqeCKHX 

ypaBHeHH~ c uaTpHueM ' M i z' = < Ji J H. E J lf: '> pa3uepaocTH 

n X K • QqeBHAHO t Dpll 1< > n pemeHH8 CHCT8Wi He 8,1tBHCTB8BHO t 

8 DpJI I<< n. OHO B006.~e MOlleT HI cy~8CTBOB8Tl'le l{JIH I<' = !'? 

pem&HH8 cy~eCTByeT H El)tHHCTBBHHO npH yCHOBHH, qTo AElT8PMHHSHT 

CHCT8MLI~~t JV\ OTHHqeH OT Hy~. 8TO Tpe60B8HH6 H8KH8,1tLIB88T 

Ha BLI6op 6aawca Jll; J (i= l, z, .. . ") HeKOTopoe orpaHHqeHHe. 

HanpH:uep, npoeKUHH mo6oro BeKTopa (H-E} 'f.· HB no,1tnpo-

CTp8HCTBO ~YHK~Ha / j (j = I, z / ... n ) )tOJllltHB 6L!Tl'l 

• 
7 

j 
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OTJIH~H8 OT HYHH. ~HB~e ~eTepMHH8HT~~f /1 6y~eT HM6TD HyJie

:SO£! CTOJI6eu. 

ffCHO, ~TO B~6p8TD n ~YHKUH£! ~- ~Jlfl paano~eHHH (5) 

YOEHO 6eCKOHeqH~Y ~HCHOM CllOC060B. 88M6THM 1 ~TO MOEHO 6pBTD 

He TORDKO 17 nep:s~x ~YHKUH~ n~6oro nonHero 6aaMca, HO TSK~e 

~DO~e n ~YHKUH~ HnH n JIHH6~H~X KOM6HH8UH~ ~YHKUH£! STOrO 

6aaeca. 

PaayueeTCH 1 BCID STy CB06o~y HYEHO HCTIOHD30B8TD T8K 1 qTo6~ 

K8K MOEHO TO~ee npH6HH8HTDCfl B C:S06M OTIHCBHHH K HSyqaeMOMy 

npoueccy. ITOCKOJIDKY OH OTIHCbiB86TCH HCXO~H~M ypaBH611H6M (2), 

BllOJIHe 6CT6CTB6HHO Tpe60B8TD OT npH6RHE6HHOrO pemeHHR BOSMOE

HO 6onee ToqHoro y~o:sneTBopeHHH aToMy ypa:sHeHH~. Mepoii Toro, 

H8CKOJIDK0 yp8BH6HH6 He Y~OBR6TBOpH6TCH npH6JIH~6HHMM pemeHHeM, 

cnylmT H6BH8K8 J ~8HHOro pemeHHR: 

6 = (If-E)%-/. (6) 

ITOCMOTpHM, K8K BHHH6T H8 H6BH8Ky TOT HJIH HHO~ B~6op 6a-

8HCH~X ~YHKU'flltt/6/. 

OnepaTop ( fl-/i ) , .z~eMCTBYH HB ~YHKUli!H lf.· (f':t1 .2, ... n) 

HS o6nacTH ero. onpe;l{eJieHHH, npeo6paayeT HX B ~YHKUVIlil (N·E) fit· 
H3 06JI8CTH 3H8~6HH~ onepaTopa /f'-c \. !10CKOJIDKY onepaTop JI'J/1-

Hei!Hbl~, ~YHKUHH (h'-E)~ 1;· =I, 2, ... , ) JIHHei-tHo Heaa-

B'J/ICHY~, KBK H <f.· • Ha6op ~YHKUH.t1 (/t-E) t.t, • 38,ll86T 

B 06JI8CTH 3H8q6HHi! onepaTOpQ n - M6pHOe llO~llpOCTp8HCTBO ~ • 

Tax xax B (6) ( lf-E ) X - KOHeqHouepH~i!, a / - 6ecKoHeq

HOMepLI~i! B6KTOp, ()I-£ ) X MOE6T p8BHHTDCH TORDKO TO£! 

qacTH j , KoTopaH neEHT B no.z~npocTpaHcT:se ~ , - npoeKUHH 

j Ha E.. . ITycTD /?'l - npoeKUHOHH~~ onepaTop Ha no.z~npo-

8 

~ 

'~·~··\_.: 
::1 
:'·,:::'

.. ·:~~~ 

cTpaHCTBO ~ • O~eBH.D;Ho, <l>YHKUHH !1- .A'.,)/ 
T6HDH0 BOli~eT B H6BHSKy H np'fll peweHHH 6y~eT TIOT6pf 

(17- E J )( He :scer~a 6y.z~eT co:sna~an c npoexued 

no~npocTpancTBO .~ , T8K xax oauo ypa:sHeHHe 

(11-E)X = / 
peW86TCH He B TIO,llllpOCTp8HCTB6 ~ , 8 6y~y~H CTIJ 

Hmt H8 llO.l(llpOCTp8HCTBO ~ ~YHKUH£! _7;· (j ~ 1,2J 

llpH STOM IIOTe pH ( /- R.,) .I MOE6T OK838TD p13 

BHHHHH6 HS peweHHe )( 1 8 CJI6,llOB8T6HDH01 Ha H6BH~ 

MOEHO TQqHQ YK838TD STO BJIHHHH6 1 O,llHSKO rpBHHI.\bl HO 

MOryT 6biTD Han~eH~. TIOCKOJIDKY npzqHHO£! B03MOEHOrO 

KH HBJIH6TCH np06KTHpOB8HH6 ypaBH6HHH (2) H8 TIO,llnpo 

~ , STOT pOCT 6y,lleT T6M M6HDW6, qey 60JI66 CXOI 

0,. 
KoneqecT:seHHO.t1 xapaKTepHCTHKoM 6BHSOCTH .llBYX 

CTp8HCTB HBJif:!6TCH HX p8CTBOp 6) ( ~" f.. ) 

Onpe,lleJIHM oneparop~ ,;0"•1 M R r .. J 

P f,J = I - Pn ; I? (#t) = 1 - ,R;, 

Tor,lla pacT:sop ~o.z~rtpocTpaHCTB '§', H E.. 

& (C#,, £) '- lr74K {.tu/'_ 1/ P f,):Z ~ ;JL-4~ /1 
z~ ~ Z<E,. 
I.ZI•I #.2'1 6 1 

(} (~ 1 £:.)::: 0 TORDKO KOr,ll8 ~ H £, 
COBTI8,ll8IDT. B o6~eM CJiy~ae p8CTBOp rroanpoCTpaHCTB M' 

niD6biM qMCJIOM OT HYJIH ,llO 6,llHHHl.\bl. B MOHOrpa~HM / 6/ 

qTO OU6HK8 H6BH3KH MO~eT 6biTD B~p8E6H8 qepea p8CTBI 

CTp8JICTB ~ H E., cne,llyJOuun.t oOpa3oM: 

9 
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HynH. ~Haqe .zl6T6pMHH8HT~rf ~ 6y.zl6T HM6TD Hyne-

B~6paTD n WYHK~HM ~- Ana paano~eHHH (5) 

qH~M qHCHOM CllOCOClOB. 3SM6THM, qTQ MO~HO 6p8T~ 

nepBNX WYHK~Hi-1 nDCloro nonHero Claaeca, HO TBK~e 

HK~H.t:i HnH n nHHeMHNX KOM6HH8~HM WYHKUH~ aToro 

BCID STy CBOC50AY HY~HO HCll0HD30B8TD TBK, qTo6~ 

oqaee npHC5HH8HTDCfl B CB06M OllHCSHHH K HSyqaeMOMy 

OCKOHDKY OH OllHCbiB86TCfl HCXO.zlH~M yp8BH611H6M (2), 
TB6HHO Tpe60B8TD OT llpH6nH~6HHOrO pemeHHfl B03MO~

Y.zlOBH6TBOp6HHH aToMy ypaBHeHHID. Mepo.t:i Toro, 

llpH6nH~6HHbiM pemeHHeM, 

.ztSHHOrO pemeHRR: 

(/1'-E)%-/. (6) 

BnHH6T HS H6BH3KY TOT HnH MHO~ Bb160p 68-

( /1-E ) ' .zl6~CTBYH HS WYHKUHH lf'.· (/:::1~ .2~ ... ~) 

ero. onpe.z~eneHHH, npeoc>pasyeT ex B WYHKUHH (#·E) lit· 
sHaqeHH.t:i onepaTopa /1'-E • IlocK01IDKY onepaTop nH_: 

~-E)~ (;·=11 2,~··· n) nHHei-tHO H638-

H <f.· • Ha6op WYHK~HM (/1-E) V, · saAaeT 

onepaTOpQ n - M6pH06 llO.zlllPOCTp8HCTBO E, 

- KOHeqHOM6pHbl~t 8 ;I - 66CKOHeq

' ()I-E ) X M0~6T paBHHTDCfl TOHDKO TOt\ 

KOTOpaa ne~HT B llO.zlllpOCTp8HCTB6 ~ - npoeK~HH 
.I 

• ITycTD R'l - npoeKUHOHH~M onepaTop Ha noAnpo-

8 

.,. 

.~.1 .. ;.,:. 
·.;d ' 

:~·· 

)'' ' 

. l~T' 

·:~ .. :'! 

'r.~;·~J';:' 
~ -~ 

... 1:,1:i·r· 
.,,:·~ 

... ~f 

~'<.· ", ' 

~~ \' ·.':P.ft" 
.... ,~~.· ~ \+!. 

~·.,l;,j 
.·"t I 

• .. ",'i,' 

''·) 

:};~~ 

CTpaHCTBO ~ • QqeBH.D;HO, WYHKUHH (1- ,R.,} / 06H88-

T6nDH0 BO".zl6T B H6BH3KY III npH peweHHH ClyAeT llOT6pflH8. 0AHSKO 

( 11-.E j ){ He BC6r.zl8 ClyAeT COBll8.zl8TD C npoeK~He" / H8 

llO.zlllPOCTp8HCTBO .~ , T8K KSK C8MO ypSBH6HIII6 

(#-E)X = / 

pewaeTCfl He B llO.zlllPOCTp8HCTB6 ~ , a ClyAyqH CllpOeKTHpOBSH-

HbiM H8 llO,Z!llpOCTpaHCTBO ~ WYHKU.IIl~ _/;· fj ~ 1,2, .... h). 
IlpH STOM ITOT6pH ( /- R., ).f M0~6T OK888TD paanHqaoe 

BnHHHHe Ha peweHHe )( , a cne.l{oBaTenDH01 Ha HeBHaKy. HeBoa

MOEHO TOQHO YK838TD STO Bn.II!HHHe, O.zlH8KO rp8HHUbl HOpMbl H6BH3KH 

MOryT Clb!TD Ha~A8Hbl. IlOCKOnDKY npHQHHOtt B03MO~HOrO pOCT8 OmHCl

KH HB1IH6TCH np06KTHpOBaHH6 ypaBH6HHH (2) HB ilO.zlllpOCTp8HCTBO 

~ , STOT pOCT Cly.zteT T6M M6HDW6, qey Clonee CXOJKH ~ III 

E,. 
KonHqecTBeHHO.t:i xapaKTepHCTHKo.t:i 6BH30CTH ABYX ~o,Z!npo

CTpaHCTB HB1IH6TCH HX p8CTBOp 

Onpe.zteniiiM onepaTopbl ~t~JH 

,PI")= /-Pn 

TorAa paCTBop no.ztrtpocTpaHcTB 

l s I 
- . & lr&.,~ E..) 

R'"! 

; R r .. ; = i -R,. 

~" I( E.. 

& ('!/,,E..) ;. m-.x {.tul'_ 1/ P (,):Z ~ .J~ 
ZE ~ Z<E,. 

IJ ,4. t~o;-<' II f 
IIZI•I #z~~J 

(} ( ~ .1 C, }= 0 TOHDKO KOrAB ~ H C, 
l:z/1 - l«>f"'"' z. 

llOHHOCTDID 

coBna~aDT. B o6~eu cnyqae pacTBop no~npocTpaHCTB Mo~eT 6b1TD 

1!~6blM QHC1IOM OT HynH .zlO 6,ItHHH~~. B MO~Orpa~H~ / 6/ llOKa3aHO, 

qTo 0~6HK8 HeBH3KH M0~6T Cl~TD BblpaEeHa qepea paCTBOp llO.ztnpo-

CTp8HCTB ~ z E, cne.zty~UU'IM o6pa30M: 

~ 
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,1,,. 

,,'t.··· ' \ 

II R~)f If " II (H·E) X -f II £ l II R , .. ,f U 
./1-& .. (~ . .f .. f 

3BM6THK1 qTQ OllHCBHHBH BHW6 CX6MB HBHH6TCH XOpomo H3B6CT

H0~1 qaCTO ynoTpeOHH6MO~ B KB8HTOBOM6X8HHq6CKHX pacqeTSX npo

~e~ypo~. BOHHOBSH ~YHKUHH H~eTCH B BH~e KOHeqHoro p83HOE6HHH 

C H3B6CTHHMH K03~HUH6HTBMH, KOTOpoe llO~CTBBHH6TCH B HCXO~Oe 

yp8BH6HH6 (2). YMHOE6HH8 H HHTerpHpOBBHH6 (np06KTHpOB8HH6 ~) 

npHBO~HT K CHCT6M6 yp8BH6HH~ ~HH H6H8B6CTHHX K03~HQn6HTOBo 

T.IBCTHHa CHyqaa, KOr~a .fj· COBll8~81lT C ~ I COOTB6TCT

ByeT M6TO~y Ey0HOBa-raHepKHH8 1 KOTOpHa H6EHT B OCHOB6 M6TO~OB 

CM6WHB8HHH KOH~Hrypa~H~, ~8HO-BHOX8 1 ~emdaxa H ~pyrHX. Od~a 

CHyqa~ npOHSBOHl>HHX Ji COOTB6TCTBY6T 146TO~Y lleTpOBa-raJiep

KHHB. CB000~8 BNOopa ~ ~SeT ~OllOnHHT6Hl>HH6 B03MOEHOCTH 1 KO~ 

TOpNMH qJH3HK8M 6!116 npe~CTOJ/lT BOCllOHl>30B8Tl>CH. 

BHW6 MH npe~llOHBr8JIH 1 qTO sa~aqa CBO~HTCH K CHCT6146 8JI

redpaHqeCKIIlX yp8BH6HHa. 0~8KO MHOrHe npHB6~6HHH6 DOJIOE6HIIlH 

OCT81lTCH Cflp8B6~HHBNMH H B Oonee 00~614 CJiyqae. TipOCTp8HCTBO 

c1{ ~YHK~H~, 38BHCH~X OT 1! nepeMeHHhiX, MOllt6T c5HT1> paadHTO 

H8 npHMOe llp011l3B6~6HH6 llpOCTp8HCTB8 ~YHK~Ha OT .$ nepeM6HHHX 
' . 

7t.s Ill llpOCTPBHCT:B8 <lJYHK~Ha OT r- S , nepeMeHHHX 7f:.-s · 

;l{s ® :/tr-s = i{, 

YpaBHeHHe (2) npoeKTHpyeTCfi HB npauoe npoHaBe~eHHe npo-

CTp8HCTB8 7(
5 

H H6KOTOporo 

E.,(r·s) C 7t~s 

n 

Rrr-sJ / 11-E) X 

IO 

~ 

- uepHoro no~npocTpaHcTBa 

= ,C: (r-s} I , (6) 

t 

I~ 
i 
.I 

•· 

;',, 

\ 

1 

,:i 

' 

PemeHHe ypaBH6HIIlH (6) onpe~eHHeTCH BHOopou ,., . 

f583HC8 <lJYHK~H~ tf;, (..,.. t 7t {r-i} ) H HBHOllteHHI 

aCHMllTOTHqeoKHX ycnoBH~ no nepeMeHHNM I, 2, •••• TIJ 

CKH~ HHTepec npe~c·TaBJIHIOT cnyqa!4 S = 0 H S = I. 

TipH 5 = 0 KOS~HUHeHTbl paSJIOJKeHHH B (5) He 38BI 

KOOp~lllHBT Ill aa~aqa CBO~HTCH K CHCT6Me 8Hrec5paHqeCKJ/lX 

rpaJII>HbJ0) ypaBHeHH~ ( ~oHo-Enox/7 I). IT pH ..S = I Koa!iJ<lJI 

p83JIOJKeHHM (5) 38BHCHT OT O~HOit KOOp~HH8TH H Hy3HO p4 

CHCT6MY Oc5b1KHOB8HHHX ~HqKp8p8HUH8Hl>HHX ypaBHeHHtf (~8W( 

~3 OeCKOHeqHoro qJ4CJ18 BOSMOEHHX peweHHM (BbiOOp 

{'fd H n ) MH CTp6MHMCH Bh!6p8Tl> TO, KOTOpoe ~84 

mee npH6JIHllteHI4e 14CKOMoti II/~13Mllecico~ BeJmllHHhl. BaJKHh!M 1 

~JIH STOrO CJIYlltHT YCTO~qHBOCTl> BhlllHCJIHT6Jll>HOit npoue~y] 

OOJiee no~pOOHO STOT BOllpOC paapaOoTag AJIH 01/lCTeMN 8Jll 

CKJ/lX ypaBHeHH~. 

x) B aaAatiax pacceHHHfl B paaJioJKeHMM (5) cyMMa n1 

HNM COCTOHHHflM AOITOJIHfleTCH HHTerpaJIOM flO Hell] 

crreKTpy. 

II 



" II (H-E) X -f II ~ 1 /1 R t"'f U 
/1- tr !~ .. f .. ), 

THU, ~0 OTIHCSHHSH BHW6 CX6M8 HBJIH6TCH XOpomo H3B6CT

O ynoTpeonaeuo~ B KBBHTOBouexaHeqecxex pacqeTax npo

BonHoBaH WYHKnea zmeTCH B BH~e KOHeqHoro pasnozeuea 

HMH K03~HijH6HTSMH, KOTOpOe TIO~CT8BJIH6TCH B HCX0~08 

(2). YMHOE6HH8 H HHTerpHpOB8HH6 (np06KTHPOB8BH6 ~) 

K CHCT6Me yp8BH6HH~ ~JIH H6HSB6CTBHX K03~H~8HTOB. 

HHM c.nyqa£t, KOr~a /i COBll8~8XlT C tf'c· I COOTB6TCT

y ByOHOBa-ra.nepKHHa, KOTOpHM JI6EHT B OCHOB6 M8TO~OB 

KOHWHrypanH~, ~aHo-Bnoxa, ~em6axa e ~pyrex. 06~M 

HSBOJI:DHHX /,J· COOTB6TCTBy8T M8TO~y fl&TpOBa-ra.nep-

0~8 BUOOpa ;f;· ~86T ~Oll0RHHT8JI:DHH6 B03M0li:HOCTH, KO.

HKBM 61116 npe~CTOHT BOCllOJI:DSOBBT:&CH. 

Mbl TIPMno.naranH, qTo sa~aqa CBO~HTCH K CHCT6U6 a.n

HX yp8BH6HHM. 0~H8KO MHOrHe npHB8~6HBH8 fl0.1IOE6HHH 

np8B6~RHBHMH H B 6o.nee o6meu c.nyqae. flpOCTp8HCTBO 

M, aa:szcamzx OT z nepeMeHH~x, uozeT 6HT:& paa6eTo 

npoHsBe~eHHe npocTpaHCTBa WYHKUHM OT ~ nepeMeHH~ 

ocTpaHcTBa IPYHKUHM OT r- s nepeMeHHHX 7'1!--s · · 

j{s ® Rr-.s = ;/{, 

(2) npoeKTHpyeTCH H8 npHM06 npOH3B6~6HH8 npo

H HeKoToporo n - uepHoro no~npocTpaucTBa s 

7!~$ 

/?fr-s) / 11-E) A = J; (r-s} / . 
(6) 

IO 

.,at 

t 

if 
i 
.I 

·I I• 

I 
I 

t 

Pemeuee ypa:sHeHHH (6) onpe~enaeTca BHOopou ,., - uepHoro 

,Paseca WYHKUHtt t.f:;. ( ~ € 7t' tr-iJ ) H HanollteHHeu Ha X 
aCHMnTOTHlleCKHX ycnoBHM no nepeueHHuu I, 2, ••• • llpaxTeqe

CKHtt HHTepec llPMC'T8BJIHIOT c;nyqa.H 5 = 0 H 5 = I • 
flp.H 5 = 0 K03~.HU.H6HTH paSJIOllt6HHH B (5) He 38BHCHT OT 

KOOp~HH8T H sa~aqa CBO~HTCH K CHCT6M6 a.nre6p8H1l6CKHX HJIH HHT6-

rpa.n:&H~) ypaBHeHHtt (~oHo-Bnoxl71). llpH $ = I xoa~HneeHTH B 

p83HOllt6HHH (5) ·38BHCHT OT O~HOM KOOp~HH8TH H HYEHO P8W8T:D 

CHCT&My 06HKHOB8HHHX ~~8p8HnH81Il>HHX ypaBH6HHt! (~8W6ax/8/) • 

Ha oecxoHequoro qHc.na BOSMOlltHHX peweHHM (Bw6op { f; f 
1 {<fd H n ) MH 0Tp8MHMCH Bh!OpaT:D TO, KOTOpoe ~86T HSHJiyq-

mee npHc5HHllteHHe .HCKOMoi1 wnsirqecicoi1 BeJmtiHHbl. BalltHbiM RPHTepHeM 

~na sToro cnyzHT ycToi1tiHBOCT:D BhlllHCHHTen:DHoi1 npoue~ypu. HaH

c5onee no~po6Ho STOT :sonpoc paapac5oTaH ~HH CHCTeMN anrec5paHqe

CKHX ypaBH6HHM. 

' 

x) B sa~aqax pacceHHHH B paanollteHHH (5) cyMMa no ~HCKpeT
HNM COCTOHHHHM ~onommeTCH HHTerpaJIOM no Henpeph!BHOMY 

cnexTpy. 

~ 
II 



I 
i 

~ 

I 

~ 

1 r 

'i 

m. YCTO~~HBOCTD a~re6paHqeCKHX CHCT8M H M8TO~OB HX peweHHHX) 

lloOne np08KTHpOB8HHH yp8BH6HHH (2) 38~aqa CBO~HTCH K pe

W8HHD CHCT8UH a~re6paHqeCKHX yp8BH8HH~ 

Aa.: 1', (?) 

r~e A - :uaTpH~a Koa~.HUHeH~OB A i;. - CHCTeMN, o.. - BeKTop 

-CTOR66U H6H3B6CTHNX a, 1 ~ - B8KTOp C H3B6CTHNMH KOMTIOHeH

TSM.H t',·. 

C~eCTByeT HeMano paaHoo6paaHNX ueTo~oB peweHHH anre6paH

qecxHx CHCTeU, BN60p M6T0~8 ~RH KOHKpeTHO~ aa~SqH onpe~enHeTCH 

Cne~yiD~HMH X8p8KT6p.HCTHK8MM: 

l. 38Tp8TH MSWMHHOrO Bp6M8HM. 

2. He06XO~HMH~ 06~eM onep8THBHO~ TISMHTH. 

3. Y~o6CTBo nporpaMMHPOBBHHH. 

4. YcTo~qHBOCTD BHqHcnHTenDHOro anropHTMa. 

HanozeH.He 6onDWHHCTBa MeTo~oB npHBe~eHo B MoHorpa~HHX 

/3/, /10/, B/10/ ~RH KSZ~OrO M6T0~8 YK838H B03MO~H~~ npe~6RDHH~ 
nopH~OK C.HCT6MN np.H ~SHHOM o6~eMe TISMHTH, ~OpMynH ~RH pacqeTa 

88Tp8T MSWHHHOrO Bp6M6H.H, 8 T8KE6 OC066HHOCTH nporpSMMHpOBSHHH. 

llp8KTHqecKH 3J16M6HTH MSTPHUH ;4 H B6KTOpa ~ nonyqsmTCH 

C OWM6KSMH. 8TO OCl~HCHH6TCH T8M 1 qTQ YK838HHN8 BenHqHHH qacTO 

X) YCTQ~q.HBOCTD CHCTSM ~H~epeHUH8RDH~X yp8BH6HH~ H M6TO
~OB HX pemeHHH p8CCM8Tp.HB8H8CD B pa60T8X/9/. 0~H8KO 
8~6CD He ~OCTHrHyTO CTORD Y~06HNX ~RH np8KTHqecKHX 
TipHROE6HH~ pesyJIDT8TOB, KSK ~RH anre6paHqecKHX CHCT6M, 

npe~cTaB~HDT co6o~ cnozHHe HHTerpanDHHa BYpa.eHHH, 

CinHE6HHO BYqHCJIHDTCH C TIOI40~DIO 8BM. ,llaae B T8X pe~K 

KOr~a ~JIH A;·J H f.. 
•J 

no;nyqai!)TCH 8H8JIHTHqecKH8 B 

H6H866EHY OW.HClK.H OKpyrneHHH npH 88TIHCH HX B TISMHTD 

Mepo~ norpeWHOCT.H B 88~8H.H.H CHCT8MY (7) MOryT 

MY cl'fi H B6KTOpa J" ( MSTPHUH OWHClOK J'A H B8K 

BaEHo oueHHTD B~HHHHe yKasaHHHX norpemHOCTe~ HB pea 

KH B HCXO~HHX ~SHHHX Tp8HC~OpMHPYIOTCH B OmB6KH .f~ 

CJIO~HHM oCip830M. ilo cy~eCTBY KSE~~ 8J18M8HT MBTPHUN 

1486T B STOM yqaCTHe ( n 2 napaMeTpOB!). 0~H8KO Bepx 

~HH OTHOCHT6~DH0~ OW.HClKH peweHHH II !1:4 '/'(,a f1 MOEHO 

TIOMO~DIO O~HOrO napaMeTp8 ~A • 8TOT BBEHH~ ll8p8Me~ 

CH qHCHOM o6yc~OBH6HHOCTH MBTPHUH CHCTeUH/3/, / 4/. 

PBCCMOTPHM CHaqana npoCTO~ c;ny~a~, KOr~a ~A 
E8M 1 ~TO 

II J1~ II L CA --- -11 a II 
I{_J1111 

/Ill/ 

Ha (7) cne~yeT 

/Ill/·~ II AII/I all 

Ma COOTHOW6HHH 

Jlo. • A -1 Jlt 
cne~yeT 

/fJ1all ~ liA-tllfllilf. 

llepeUHOESH (9) H (IO), H no~eJIHB o6e CTOpOHH 1 

nonyqHM 



YCTo~qHBOCTD B~re6pSHqecKHX CHCTeM H M8T080B HX peweHHHX) 

Doone npoeKTHpoBSHHH ypaBHeHHH (2) aa~aqa CBO~HTCH K pe

CHCTeMH anre6pBHll6CKHX ypBBHSHH~ 

Aa. : I' , (?) 

- .M8TPHil8 K03tNHI.lH6H~OB A i. - CHCT8MH' 0.. - B6KTOp 

HSH3BSCTHHX a, , ~- B8KTOp C H3B6CTHHMH KOMITOHSH-

y~eCTByeT Heuano paaHoo6paaHHX MeTo~oB peweHHH anre6paH

CHCTeu. BH60p M6T0~8 ~nfl KOHKpeTHO~ 38~8qg onpe~enH6TCff 
!IIHMH X8p8KT8pHCTHK8MH! 

• 38Tp8TH MBWHHHOrO BpeMeHH. 

Heo6XO~HMH~ 06~eM onepSTHBHO~ ITBMHTH. 

• Y~o6CTBo nporpaMMHPOBBHHH. 

• YcTo~qHBOCTD BHllHCnHTenDHOro anropzTMa. 

nOE6HHe 6onDWHHCTB8 M8TO~OB ITPHB6~6HO B MOHOrpSWHHX 

0/. B/IO/ ~nH KSZ~oro M8TO~a YK838H B03MO~H~~ npe~enDHHM 
CHCTeM~ rrpH ~aHHOM o6~eue ITBMHTH, wopMyny ~nH pacqeTa 

MSWHHHOrO Bp6M8HH, a TBKEe OC068HHOCTH rrporpSMMHpOBBHHH. 

BKTHlleCKH aneMeHTH MBTPHIUl A H BeKTopa ~ no~yllBIOTCH 

BMH. 8TO 06~HCHH6TCH T6M 1 llTO YK838HH~8 BSRHllHHH ll8CTO 

YcTo~qHBOCTD cHcTeM ~HwwepeHuHanDHHX ypaBHeHH~ H MeTo
~oB HX peweHHH p8CCM8TpHBanacD B pa6oTaxf9f. O~HSKO 
a~ecD He ~OCTHrHyTo CTonD y~o6HHX ~nH npaKTHqecHHX 

ITPHRO~SHH~ peaynDT8TOB, KSK ~nff anre6p8Hll6CKHX CHCTSM. 

12 

..... 

~ 
i!·: 

npe~CTSB~HIOT C06oM CROEHH6 HHTerpanDHHe BHP8K8HHH 1 KOTOpYe npH-

61IHE6HHO BYllHCRHIOTCH c noMOIIIDIO SBM • .1laze B Tex pe~KHX cnyqaHx, 

Kor~a ~Jlff A i',j H ~· no1IyllSIOTCH aHanHTHlleCKHe BY_paaeHHH , 

HeHa6ezHY OWH6KH 0Kpyr1I6HHH npH 38DHCH HX B DSMHTD MSWHHY. 

MepoM norpeWHOCTH B 38~8HHH CHCT6MY (7) MOryT C1IYEHTD HOp

MY eft:} H B6KTOpa J' t' M.BTPHilli OWH60K cf'A H B6KTopa J' t • 
BBEHO Ol.l6HHTD B1IHHHHe YK838HHYX norpemHOCTeM HS pesyJIDTST. 0mH6-

KH B HCXO~HHX ~SHHYX TPSHCWOPMHpyiOTCH B OWH6KH ~~ Oll6BD 

CnOEHiiM 06p830M. llo cy~eCTBY KBE~a 31I8M8HT MBTPHI.lY ~ npHHH

M88T B aToM yqacTze ( n 2 napaMeTpoB!). O~HaKo BepXBroro rpaHHl.lY 

~1IH OTHOCRT6RDH0~ OWH6KH peweHHH II !Q ~ Q II MO:IHO YK838TD C 

DOMOIII~IO O~HOrO napa.MeTpa (;A • 8TOT B8EBYM napaMeTp H83YBBST

CH llHC1IOM o6ycnOB1I6HHOCTH MBTPHI.lH CHCTSMH/3/, /4/. 

PaCC:MOTPHM CHaqa11a npOCTO~ C1Iyqa~, KOr~a J'A ,. 0 • ilOK8-

E8M1 llTO 

II J'~ It -·-
II a II £ CA II til II 

/Ill/ 

I'la (7) cne~yeT 

II I II ~ II A /Ill a II 

.113 COOTHOW8HHff 

Jla. .. A -I J?l 
c11e~yeT 

If J?al/ ~ II A -1./lll Jilt. 

(8) 

(9) 

(IO) 

llepeMHOllt8H (9) H (IO), Ill no~enHB o6e CTOPOHH H8 //C((/·1/gf/
1 

nonyllHM 

~ 
, I3 
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I 
I 

II 
i, 
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l, 
i 

II cJ'"/1 ~ /1 A 1/ /1 A ~~~ 
b4U 

II t/(1/ 
Ill II 

To ecn C A "' II A II II A -l If 

(II) 

Alla11oruquo uoeo noxaaaT:&, qTo :s c11yqae J'A ;t>, J'l =O 

II J'Q II 
II tA + ,J?Q/1 

~ II A Ill/ A -l/1 II tfA/1 
II AU 

(12) 

0611(HM C1IyqaM Ill A II ., 0 . D tP Ill r 0 D01IyqaeTC.fi 
. I 

coqeTSHHeu (II) H (12). 

noxa :s uamHX paccym~eHHHX npe~nonara11oc:&, qTo cau npouecc 

pemeHH.fi CHCT8MY .fiB1I.fi6TC.fi TO~YU H He BHOCHT ~Oll01IHHT61I:&HYX OWH-

60K. Ha Dp8KTHK6 1 O~H8K0 1 K8E~8H onep8UHH CODpOBOE~86TC.fi OWH6KOM 

0Kpyr116HHH. YqeT STHX ~WHCiOK ~011roe Bp6MH npe~CT8B1I.fi11 C8p:&e3HYe 

Tpy~HOCTH H T01I:&KO :S DOC116~HH8 ro~y 3~80:& 6H11 ~OCTHrHyT cy~eCT

BIHHiliJ ycnex. BJIH.RHHe OWH60K OKpyrJreHHJI Y~81IOC:& CB8CTH i< 3KBH

B8116HTHOMy B03My~eHHD HCXO~HOM CHCT&UY/S/, a CJre~OBaTt1I:&R0,~1I.fi 
HX yqeTa MOEHO BOCfi011:&30B8T:&Cft ~OPMY110~ (12). 

HTS~MH BH~HM 1 qTo O~Ha H Ta Zt B611HqHH8 ~ Orrpe~e1IH6T 

B1IH.fiHHe OWH60K H8 peayn:&T8T 1 H688BHCHMO OT HX npHpO~H. 

qHcna o6ycno:sneHHoCTH Ha:secTHQX YBTPHU uoryT 6YT:& aa~~eHY 

(HM6DTC.fi onpe~6116HHH6 D1IrOpHTMY) H HCfi011:&30B8HH B KOHKpeTHYX 

aa~aqax ~1IH oueHKH norpewuocTe~. 

PaCCMOTpeHHY6 BYWe 0U6HKH 38BHC.fiT OT Cfi0C068 BB6~6HH.fi 

HOpMY. q8CTO HCD011:&3y8TCff 3BK1IH~OB8 HDpMa 

I t II • (I, ' + 12' + • . • • . (,' ) ~ 

II A fl • max 

(13) 

f ~j 
II A :z Q 

1 :z n (14) 

14 '
r·· t .. 

( 

B aToM cxyqae ~1IH qHc1Ia o6ycno:sneHHOCTH no11yt~ae 

na131 

~ =~· ,;4" ... , .. 

r~e ,!' ,· - co6cTBeHHYe qHcna MBTPHI.ihl A-T A ( A' 1 

Off Tp8HCITOHHPOB8HH6M A ) • 

B paanHt~HbiX IWHI\peTHbiX aa,~;aqax 6bl:saeT uenecoo6f 

rron:&ao:saT:& ~pyrHe onpe~eneHHff HOPMhl. HanpHMep, Moxe~ 

npe~ITOtiTHT61I:&HbiM BB6~eHH6 TSKOM HOpMbl: 

mAx L. I a, .. J 
I 

• • J 
'Jin ' • 

II A II = 

0~H8KO B ~8ll:&Het1weM Mbl Ciy~eM npe~ITOJiaraTD li!CIT01I 

8BK1IH~OBOM HOPMH H ~pMy1IY (IS) ~1IH onpe~e116HHff t1HC1I 

1IeHHOCTH MSTPHL\blo 

TSKHM o~p830~ yCTOtiqHBOCT:& CHCTeMbl anreopaHqecH 

HHM xapaKTepHayeTCff :senHt~HHOM ~A • SaMeTHM, qTo :se 

MOEeT 6b!Th oqeH:& CiOJI:&WOH ~aEe y npOCTb!X M8TPHU Manor 
/4 5/ 

llpHM6phl STOre rrpHB6~6HY B paCioTaX 1 
• 

IY. YcTot1qHBOCT:& npoeKgHoHHbiX MeTOAOB • 

OcHOBHhle nonoEeHHH, npHBe~eHHble B npe~hl~y~eM pa 

3B01I.fiDT nepet1T~ K BOITpOCSM yCTOHtiHBOCTH npoeKUHOHHbiX 

B uaTeMaTHqecKoM nHTepaType ycToMt~HBOCT:& npoeKUHOHHO 

OClhlqHO CBff3YB8DT C ITOBe~eHHeM '~UiCJIS ./" ,.;., npH He 

HOM B03p8CT8HHH p83MepHOCTH H ITO~DpOCTp8HCTB8 1 HS KO 

THpyeTCH yp8BH6HH6 (2). B/II/ ITOK838H0 1 tiTO STO t{HCJI 
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~ II A II II A ~~I 
II rf(l/ 
II l If 

C A = II A II II A -J II 

(II) 

norHqHo MOEHO noKaaa1':&, q1'o 11 cnyqae J'A "/()
1 

J'l .-o 

~ II A /Ill .A -l/1 II J'A/1 
II AU 

(12) 

cnyqaM Ill A 1/ -; 0 i U tP I II r 0 nonyqancH 
(II) H (12). 

B HBWHX paccym~eHHHX npe~nonaranoc:&, qTo caM npo~ecc 

HC1'6M~ HB1IH61'CH 1'0~UM H He BHOCH1' ~OTI01IHH1'6JI:&H~X OWH

paKTHK61 O~H8K0 1 K8E~8H OTI6p8~HH CODpOBOE~86TCH OWHOKO~ 

YqeT aTHX ~WH6oK ~onroe BP6MH npe~CTSBJIHn cep:&eaH~e 
H TOJI:&Ko 11 nocne~HHe ro~~ a~ec:& 6sn ~ocnrHyT cyll.leCT

nex. BJIHJJHHe OWM60K OKpyrJieHHJJ Y~8JIOC:& CB8C1'H K 3K11H

y B03MYII.l6HHD HCXO~HOM CHCT6MU/S/, a CJit~OBaTtJILH0,~1IH 
MOZHO BOCDOJI:&30B8T:E>Cft ~OPMY1IOM (12). 

MY BH~HM, qTO O~Ha H Ta ~~ B6JIHt{HH8 ~ onpe~eJIH6T 

H60K H8 peayJI:&T8T 1 H688BHCHMO OT HX llpHpO~N. 

06yCJIOBJI6HHOCTH H8116C1'HHX M8TpH~ MOryT 6UT:& H8~~6HH 
npe~eJI6HHHe DJirOpH1'MH) H HCDOJI:&30B8HH B KOHKp6THHX 

H 0~6HKH norpeWHOCTeM. 

0Tp6HHHe BYW6 0~6HKH 38BHCHT OT CDOC068 BB6~6HHH 
TO HCTIOJI:&Sy8TCH 3BKJIH~OB8 HDpMS 

" ( 1/ t ,2~ + . . • • . ~ Jl ) ~ 

ft ~ nra.K 
fl. j 

J/A;zQ -
l:zH 

14 

.,.: 

(13) 

(14) 

B aTOM cnyqae ~JIH 'liHCJia o6ycnoBJI6HHOCTM nonyqaeTCH ~opuy
na131 

~ =~· ,-...... 
r~e J'f 1 - co6CTB6HHHe qHcna MBTPHI4hl A.T A ( 
CH TpaHcnoHHpoBaHHeM A ) • 

(IS) 

A.T 
nonyqaeT-

B paaJIHqHb!X IWHI{p6THblX 3B.,Ita'tlaX 6HB86T !463I6C006p83HO HC

TI03IL30B8TL ~pyrHe onpe~63I6HHH HOpMb!. HanpHMep, MOE6T OK838TLCH 

npe~noqTMT6JILHhiM BB6~6HH6 T8KOM HOPMN: 

II A II = mAx L.. I a, .. , 
I • . J 
~Jin t • 

0~H8lCO B ~aJI:&HeMweM Mhl c5y~eM npe~nonaraT:E> HCTIOJI:E>30B8HH6 

3BKJIH~OBO~ HOpMb! H ~PMY1Ib! (IS) ~3IH onpe~e1I6HMH t{.li!CJI8 oc5yCJIOB

JI6HHOCTH M8TpH~b!. 

TaKHM o~paao~ ycToMqHBOCT:& cHcTeMh! anreopaHqecKHX ypa11He

HHM xapaKTepHayeTCH B6JIHt{HHOM c.( • 8aMeTHM, t{TO B6JIMqHII8 c... 
MOE6T Ob!T:E> oqeH:& 003IE>WOM ~aze y npOCTb!X M8TPMI4 M81IOrO TIOpH~Ka. 

/4 5/ ITpHuepu sTore npHBe~eHb! B pa6orax ' • 

IY. YcToMqHBOCT:& npoeK!4HOHHb!X MeTOAOB • 

0CHOBHH6 TI03IOE6HHH 1 TipHB6~6HHh!6 B npe~H~y~eM paa~eJie,no-

3BOJIHIOT nepeMT!t! K BonpocaM ycToMqHBOCTH npcieK!4HOHHh!X MeTo~oB. 

B MaTeMSTHqecKoM JIHTepaType ycToMqHBOCT:& npoeKI4HOHHoro ueTo~a 

OOHt{HO CBH3b!B8IOT C TIOB6~6HH6M qHC3I8 / ,.;., TipH Heorp8HHt{6H-

HOM B03p8CT8HHH p83M6pHOCTH K TIO~llpOCTp8HCTB8 1 H8 KOTOpoe npoeK

THpyeTCH yp8BH6HH6 (2). B/II/ TIOK838HO, qTo 3TO 'liHCJIO npH YB6JIH-

• IS 

' 
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'lleHHH n He BoapacTaeT. O'lleBH;l{HO, 'liTO npH /"'.,.,.., __,. 0 1 

0~6HK8 norpeWHOCTH peaynhT8T8 CTpeMHTCH K 6eCKOH6'1lHOCTH 

( CA -. ~ ), TSK KBK ;l{onycKaeu~e npH B~'llHCH&HHHX omH6KH 

Jl~ BCer;l{S KOH6'1lHbl. 

MeTO;l{ cqHTB~T ycTol'llHBb!M, ecnH 

~ ...... _____. Ao ~ 0 ., __ I (I6) 

B MOHOrpa~HH/6/ DOK838HO, 'liTO ;l{HH OpTOrOH8HbHb!X H860pOB ~ 
H 'f. ( i J. • 1 2 n) YCHOBI48 (I6) Bb!DOJIHH6TCH, 8CJU'I j·J ) ,, ... 

~-,.., t9 {E.. .I ~ ) .( J. . 
0;l{H8KO T8KOM KPHTepHM H8;1{0CTSTO'IlHO awweKTHBeH B npaKTH'Ile

CKOM OTHOWeHHH. YCJIOBHe (16) He HBJIHeTCH He06XO;l{HMb!M, T8K K8K 

B p8C'IleT8X ~ BCer;l{S KOHe'llHO H, 6CJIH ~An H8B8HHKO, M6TO;l{ 

MO~HO C'll14T8Tb Dp8KTH'IleCKH yCTO~'IlHBb!M, H638BHCHMO OT DOB6;1{8HHH 

CA, npH 11 - - • C ;l{pyroM CTOpOHY,yCJIOB.Iti8 (16) 
He HBJIH6TCH ;l{OCT8TO'IlH~M ;l{JIH DOHY'Il6HHH XOPOWHX peayJibT8TOB, no

CKOJibKY / • MOlK6T 6b1Th O'll8Hh M8JIO. 

KaK OTM8'1l8JIOCb BO BBeAeHHH, npH B03p8CT8HHH n HB norpew

HOCTh peayJibT8T8 CK83b!B8IDTCH ;!{Be npOTI4B060pCTBYIDDtH6 T6H~6H~HH. 

PoeT 'llHCna qneHOB B paaJiolKeHHH (I) c~oco6cTByeT YM6HhW6HH~ no

rpewHOCTH. Ho C YB6JIH'Il6HH6M 11 MOHOTOHHO B03p8CT86T c;. , 8 

CHeAOBaTeJILHO, 14 BHHHHHe BC6X HCTO'IlHHKOB norpewHOCT.Iti. 

MeTo;l{ cne;l{yeT e'llHTSTh npaKTH'IleCKH ycTO~'IlHBHM, ecnH, He

CMOTpH H8 BTOpyro T6H;l{eH~HID, C ero DOMO~~ MOlKHO flOJIY'IlHTb ;1{0CT8-

TO'IlHO TO'IlHblit peayJihTST. 

KonH~eCTBeHHoM xapaKTepHCTHKoM npaKTK~ecKoM ycTol~H»OCTH 

MOryT CJIYlKHTh CTpOrHe ABYXCTOpOHHHe rp8HH~bl norpeWHOCT.Iti peayJib-

16 

.-

T&Ta. He;l{BBHO BBTopauH 6Hn npe;l{nozeH cne~HanbHHI npc 

ueTO;l{ peweHHH ypaBHeHHH Wpe;l{HHrepa, noaBonH~~HA.npo~ 

Hb!l Y'll8T norpeWHOCTel H YK838Tb T8KHerpaHH~ /I2/ JIJ 

nepcn&KTHBHOit T8KE6 M8TO;l{HK8 B8pH8~HOHHb!X 0~8HOK. 

8 A K R ~ q E H H E 

flp.lti H8D.ItiC8HHH HSCTOfi~QrO o6aopa Mbl npeCJI8;l{OB8~ 

C O;l{HOM CTOpOHbl - DO;l{'ll8pKHYTb BS.HOCTb BODpOC8 0 ~OC 

peaynbT8T8 B MHOrOK8H8HbHOit T60pHH p8CC6HHHH, M8TO;l{~ 

CBH38HH C rpOM03;l{KHIIH p8C'Il6T8MH. C ~pyrol - 0Tp88HT:E 

~He B H8CTO~ee Bp&IIH npe;l{CT8BH6HHH 06 HCTO'IlHHK8X Om 

116 3T.ItiX 116TO;l{OB H Y6X8HH8118 HX BHHHH.ItiH H8 peaynbT8T. 

Hay XOT6HOCb 6bl T8KE8 np.ltiBH6'1lb BHHM8H.Iti6 ~HSHKOB 

M8HO HCCJI8;1{0B8HHOit, HO Dpe;l{CT8BHH~Dt8l H6COYH6.HHHit PIH 

H8CTH. 

HaH60JibW8H TPY;l{HOCTb aaKn~'llaeTCH B o~eHKe BJIHHH 

3YJibT8T o6pHB8 6eCKOH6'1lHOI CHCT8MH yp8BH6HHit. 

Ha Haw BarnH;l{, pemeHHe aTol aa;l{S'IlH HBJIHeTCH KJIID 

6neue B ~enou. 

flOJIY'Il8HH6 CTpOrHX rpSHH~ BOSMOlKHbiX 8H~'Il8HHl pe 

DpH;l{8CT K8'1l8CTB6HHO HOBbiM CMbiCJI T80p8TH'Il8CKKM pac~eT 

JIHT DOJIY'Il8Tb ~OCTOBepHbl6 CB8;1{6HKH 0 np8BHJI»HOCTH BH6 

ODHC8HHH HCCJI6;l{Y8Mb1X npo~eCCOB MO;l{6JIH. 
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n He B03p8CT86T. 0'!leB~,1J;HO, 'llTO npH M.,. ---+ O 
/- ... " 

norpeWHOCT~ peayn~TBTS CTpeM~TCH K OeCKOHe'!lHOCTH - ~ ), TBK KSK ,1J;OTIYCK88MHe npH BH'Il~Cn&HHHX OWHOKH 

cer,zJ;a KOHe'!lHhl. 

eTo.IJ; C'll~TBIDT ycToM'!lHBHM, ecn~ 

~ ...... ___, 
"-- /f""70 (I6) 

pawH~/6/ noxaaaHo, '!lTO .zJ;nR opToroHanDH~x Ha6opoB ~-
( i J. • 1 2 n) YCHOB~e (!6) B~ITORHH8TCH, 8CJllf J I ) ... 

C:·,., t? ('E.../ ~ ) < J. . 
H8KO TaKo~ KPHTepH~ H6,1J;OCT8TOqHo 8WW6KTHB6H B npaKTHqe

HOWeH~~. YCnOBMe (16) He HBHH8TCH H600X0,1J;HMNM, TaK KBK 

Tax ~ Bcer,zJ;a KOHe'!lHo ~. ecnH ~An He:BenHxo, MeTo,1J; 

HT8T~ ITp8KTH'Il6CKH yCTOM'IlHB~M, H688BHCHMO OT ITOB6,1J;8HHH 

ITPH h - - • C .1J;pyroM cropoH~,ycnoBHe (16) 
TCH ,1J;OCT8TOqab!M .1J;HH rronyqeHHH XOpOWHX peaynDT8TOB, ITO

~G M0~6T O~T~ 0'!l6H~ MBnO. 

0TM6'1l8JIOC~ BO BBe.lleHHH, llpH B03paCT8HHH n Ha rrorpem

ayn~TaTa CK83b!B8IDTCR ,1J;B6 rrpOTHBOOOpCTBYID~He T6H.1J;6H~HH. 
a 'llJieHoB B paano~eHHH (I) crroco6cT:ByeT yueHDW8HHro no-

• Ho C YB6JIH'Il6HHeM /1 MOHOTOHHO B03p8CTaeT c;. , , a 

JlbHO, H BHHRHHe BC6X HCTO'IlHHKOB ITOrperuHOCTH. 

.1\ cneAyeT e'!lHTaTD rrpaKTH'IlecxH YCTOM'IlHB~u, ecnH, He

BTopyro T6H.1J;6H~HID, 0 ero ITOMO~m MOEHO ITORY'IlHTD .1\0CTB
~M peayn~TaT. 

'lleCTBeHHo~ xapaxTepHCTKKOM npaxTH'IlecxoM ycToM'!lK~ocTH 
HTb CTpOrHe .1\BYXCTOpOHHHe rpBHK~bl rrorpemHOCTH peayHD-

16 

_,."" 

f&Ta. He.IJ;BBHO SBTopaMH 6~n npe.1J;nozeH cne~HanDH~M npoex~HOHH~ 
Y&TO.IJ; pemeHHH ypaBH&HHH Wpe,1J;HHrepa, noaBonHm~HM npoHaBeCTK.non

H~M Y'll8T norpemHOCTeM H YK888TD TBKHerpaHHU~ /I2/ Jipt,1J;CTaBJIRtTCR 

nepcneKTHBHOM T8KE8 M8T0.1J;HK8 B8pH8UHOHH~X 0~8HOK. 

8 A K R ~ q E H W E 

llpK H8ITHC8HHH HSCTOH~ero 0630p8 M~ npecne,1J;OB8nH .1J;B8 ~enH. 
C 0,1J;HOM CTOpOHbl - IT0,1J;'!l8pKHYTD BSEHOCTD BOITpOCS 0 ,1J;OCTOB8pHOCTH 

peaynDT8T8 B MHOrOKSHanDHOM TeOpHH pacceHHHH, M8T0,1J;b1 KOTOpOM 

CBH38Hbl C rpOY03,1J;KHMH p8C'!l6T8MH. C .IJ;pyroM - 0Tp83HTD cy~eCTBym

~He B H8CTO~ee Bp8YH npe,1J;CTaBn6HHH 00 HCTO'IlHHKSX OWHOOK B CXe

Me STHX Y6T0,1J;OB H M6XaHHSM8 HX BnHHHHH Ha peaynDTST. 

HaM xoTenocD 6~ Taxae npHBneqD BHHYaHHe WHBHKOB x aToM 

MSJIO HCCJI8,1J;OBaHHOM, HO npe,1J;CTSBnHm~eM H800YH8HH~M HHTepec 06-
naCTH. 

HaH6onDW8H TPY.l\HOCTD aaxnroqaeTCH B o~eHxe BJIHHHHH Ha pe

aynbTBT o6p~a 06CKOH8'1lHOM CHCT8Mbl YP8BH8HHU. 

Ha Ham BarnH.IJ;, pemeHHe STOM 38,1J;SqH HBJIH6TCH KHID'IlOM K npo-
6neue B ~enou. 

llony'!l&HHe CTpOrHx rpaHHU B03YOEH~X 3H~'Il6HHM peaynDTeTa 

DpH,1J;8CT K8'1l8CTB6HHO HOBbiM CMbiC~ T60pe~H'!l60RHY pacqeTaY, DOSBO

nHT nonyqaTD ,1J;OCTOB6pHble CB8,1J;6HHH 0 npaBHHDHOCTH B~6pBHHOM .1J;nR 

ODHCSHHR HCC~6.1J;Y8Mb1X npo~eCCOB Y0.1J;6JIH. 
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