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Pa60'I'a Bbmonaeaa B M OCKDBCK0M pann:O'I'exaHqecKoM HHCTHTYTe AH CCCP. 

Hay'IHbril: pyKoaonn:Tenb: noKTop Texan:qecKn:x aayK, rrpocpeccop C.M.Py6-

'IlfHCKlfil:. 
0cpHUHanbHb18 orrnoHeHTbI: noKT0p cpH3HKO-MaTeMaTH'I8CKHX HayK, rrpocj:,ec

cop E.B.fnHaeHKo, KaannnaT cj:,HaHKo-MaTeMaTH1IeCKHX aayK n.r.KaMHHCKHil:, 

Benymee npenrrpHHTHe - l1HCTHTYT TeopeTH'IeCK0li H 3KCnepHM8HTanbHOli 

cpHaHKH · (r. MocKaa). lit d-. h_ 
3aruHTa nHccepTauHH cocToHTCH ,,_..,__,, .>ell.-_ 19pt r. a__l!L qa-

coa Ha aacenaann cneuHannaHpoaaaaoro coseTa n 047.01.04 no rrpHcym,nean10 

yqeHbIX CTeneiief1 B J1a6op8TOpHH Bbr<mcnnTenbH0H T8XHHK1f II 8BT0M8TH38UHH 

O6benltHeHHOI'O· HHCTHTyTa 'gnepHbIX IICCnenosaHIIH (r. ily6aa, MoCKOBCKOH o5n.). 

C nHccepTauHefi M0>KH0 o:fpaKoMHTbCH B 61I6nHO'I'eKe OH.HM. 
AaTopecj:,epaT paaocnaa "_ 'I" 41lf •AA ~- 19'1r, 

Y'IeHbIH CeKpeTapb cneuHanHa!Ip0B8HH0I'0 C0BeTa 

K8H.[llI.[\8T cpH3.-MaT •. HayK 

3.M.l1B8H'I8HKO ~ ~ 
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i. 

AKTyanbH.OCTb npo6neMhI. ~Kcnep~MeHTanbHBH siiiepHasi q>HSHKa. SJBHnacb . 
··. o.uHH~ Hs-/nHoHepoB npHMeHeHHsi· 3BM. .unsi o6p~60'i'KH ~Htl,.:>pMauH~ 0B. p~ari~~6M ' 

'• • ' •,"'' • • I • , 

-Bp~Me~u:i 3a.uatJeii TBKOH 'o6pii6~irn SJBrute;cg o6bI'IHO npoB~pKa °Ka~~6~Ba lpe-' ' • •• - ,. • - ,··· > 

.uyunpoBaJ!He HHq>opMauHH, · nocTyna10w:ett · B 3BM Henocpe.u_9TBeHHo Hs . · anna..; · 
"'.\.,· 

,f - .'--'-'+, ·; ~-

CK ~p 0CTb o6pa60TKH <?YW:_ec::T~eH!JO. anHsieT Ha BpeMSI BhmonHeH~SJ ,4>HsH- __ . · 
'I9CKOI'.0 8KCttepHM9HTa,. _nOCK0nbKy .8T0 BJ)8MSJ, -B< OCHOB'10M1 _ onpe.uenSI.8TCSJ. 

·_MeHeM, c6o~a: craTHCTH~~CKH ~H,a'I~~QI'o··cj61,~~a .u1~HhIX, . ~3~~psie~~o. 
l'· 

coBpeMeHHbIX ·aKcnepHMeHTax MH~nifap.uaMH · 6u~. IToaTOMy · Bee KoMnq~eHTbI 
K0MnneKC.O~ o6pa60TKH .CTJ)OSITCSJ C ytJeT0M HeOOXO.UHM()CTH n_onyqeai:si M8KCH-' 

• • ' 
• • ~ • , ,,/_. ,· ' - ' , • > .. ManbHOH npoH3BO.QllTenbHOCTll. B ''IBCTHOCTH, MaTeMaTH'IeCKDe o6ecnetJeHHe· 8THX_ : ' , ; ' ·. .-. •-. : - : .. , . . - , ' - ' .. ' . ,; . -: - ; \" ,· ~. ' : ' ..... 

· KOMnneKCOB, KBK npaBHno, yaKocneuuanHaHpOBBHO! 'ITO noaa'onsreT _o6ecnetJHTb 
_ BbIC 0KYIO _<::TeneHb H~n Mb30BBHHSJ 

0

pecypc OB _3~M..· :· _. .. ' . . ;" .-; - .·· . -;·-
' ' I . O.QHBKO, npH yB€3nH'I8HHH cno>KHOCTH o6pa60TKH .uaHHbJ?C npo.uon>KHTenb:.. 

,_. ·. . . : ·-·...,_ .: .. , __ ., ... , HOCTb aKci:repHMell-:i-a Mo>KeT Bbrpac:rH aa_ ctJeT BpeMeHii paapa6oTKH' cno>KH0H:-
:cIIcTeMhI nporpaMM Hnli TPY.UHOCT8H fiPir ee aKcnnyaTBUHli. YKaaaHHasi· TeH.Qel!.:.. 

,,. UHSJ xapaKTepHa .unsi· K0MilneKC0B o6pa60TKli CHHMK0B C. fiy3blpbK0BbIX KaMep' Ha 

6aae npoeKTopoB, Ha KOT0J)bIX onepaTopi,y. Ko.unpy~T ··no.u· ynp~~lleHIIeM -- ·,:SBM ~ . . - / 

rrnqiopMBUHIO, co.uep>i<'aw:y10cg Ha C!1liMK~X. C nOsien~tueM B 70~5c rodax _ _> 'T~K 

HaahrnaeM~rx.~6onbllIHX" IlY3hip~KO~hIX-/aMep cno>KHOCTb KOJIBpoBaimsi ·aHa'IH~ ·. · 

TenbH0 Boapoc~a. ·3To_nOBbIClino Tpy.uoeMKOCTb "paapa60TKli COOTBeTCTBYIOW:HX · . . -,.:, -. 



.--~-,,...-,_--= 

· KoMnoHeHTOB_ MaTeMaTnirecKoro _ o6ecneqeHHB,. KOHTpoJrnpy10iunx npouecc Ko

.· nHp()B8HliSI . B peanbHOM BpeMeHH.'. Paaa.HTHe Hay11HbIX CBSl38H , M8>K,!l}', q>li,;_ 

· anqecKHMH. ·ueaTpaM.H npnaeno K _Heo6xonnMOCTH ' o6pa60TKH B. • Ka)KJJ.OM 
• - ,-

• > '- ~ /·- • • :· ,. • , • , 

ueHTpe CH.HMKOB, C ·pa3HbIX K8Mep li. _·. aKcnep.HMeHTOB, a ',6o~blll8SI CTOH.:. 
' . . - . . - -. ' -··. . - . . ~-·_ - - -

MOCTb . KoMnneKCa cnenana 8KOHOM.H'l8CK.H Bbn'O.llHbIM ,coonaH.He B q>H3.H'l9C-. 

KOM ·. ueHTpe MH~I'O<pYHKUiioaa~hHoro ~6MnneKca (MK),· _cnoco6Hor~ o6ec·ne~Tb 
. ··- . . , . ' . - - ._ ~ .•. ., ._;. - ' , ~ - -.,.,: -

onHoapeMeHHyIO. o6pa6arey aa 6onblllOM qncne <pa~HOTHITHbIX . npoeKTopoa 
- : . . l . 

HeCKOnbK.HX B.Hnoa .HHq>OpMaUHH •. 06'b8M J>18T8M8T.H'leCKOI'O. 

TaK0;.~o koMnneKca. nOCTBI'ae-r careH TbICSI'I KoMaHn 3BM;. · 
,-__,.. ; 

.. ·· B _aTHX ycnoansi:x K MaTeMaTH'leCKoMy _ o5ecneqeanio MK npen'bsi:ansi:~Tcg_ 

~-Tpe6oaa~IISI ITOB~Illle~Hoti .YHHBepcanbHOCTH, ycToI'i•iii~OCTII K_ c6~SIM aimapaTyPbI 
. , -.,.~ .·- . I. . , . , , , . " ! . ·- -·~ . - ,.._ : - - . - - . 

II Oll!H6K8M B npor.paMM8X, npOCTOTbI ananTBUHII.K HOB.bIM KaMepaM, npoeKTOpaM, 
• i ,' .• ,, .,,. _': .· ,- ~- •. ·' ,-_.·~---;,, ~·- ::--· :.~. • ,....... •\. . '·,·' ': •• 

iaKcneplIMeHTaM npn coxpaHeHIIII a61c0Koii npo11aaon1ITenbHOCTII ( aToro He 6bmo • 

. --~ ;KoMn.rieKcax 60-~ ronoa). Honb~~ii- o6~e~ T~Kcir~-~a-reM~TH'l~CKoro o6ecne~. 

qeHI:ISI Tpe6yeT aaeneHIISI ·aTa.nHOCTII- p~sp"a60TK.H,· H838BIICHMOCTII nporpaMMIIpoaa-
. . . . - ~ . . - . . . . . . . . , ~ 

· 1insi: pa::in1I'!Hbix erb,KoMnoHe.HToa, ., oTitanKH II MonlI~ttKaunn nporpaMM ao apeMsi: ·._ 
\ •• - ;. - • •• ~ • ' • '. - - - ' - • - •• 1 - • ; - ., 

pa60Tb( MK. B1,monHeHRe YK838HH~IX Tpe6oaaHJii1 He CBSl38HO C aana'l8MII. co6cT.;.-

. ~eIIHO KO~Tp~rist o6pa60TKH, a onpenenseTCSI ~praH.H38UII8H p~~Ma MynbTIInOCTyna, 
.. ,__ . . ,._ . . - . - ' . . ~--; -

T.e. cxeMoti 1IC110nbSOB8H.HSI aceM.H' npoeKTO!)aMH ·.H nporpaMMa:M.H. pecypcoa 3BM; 
. . " . ·. . ~ . . ... -· - . , . ' 

opr i.rn1Iaau1Iei1 aaalIM oneticTBHSI rtp DI_'P8MM H · j, .Ji~- TI oai oMy · 1Iccn~n oaaH.He oc o6ea-.:.. 

HOCTeii wpaapa60TK8 nplIHUIIITOB opraH.H38UlilI pem.HMa MynbT.HnDCTYIT8 .ctnst MHoro

cpyHKUIIOHanbHOI'O KOMrtneKCa siansi:eTCSI BeCbM8 8KTY8nbHOiiaa.ri~'leii. ' . . 
' ' ' ~ . 

- ,,/ 

· CocToSIHIIe· aorrpoca. CymecTayeT · 6onbllloti DllbIT a paapa60TKe onepaulioH-
. · . ' -· - , . ·-· :, ' .- ~ 

'HhIX -CIICTeM, ,- opraHII3YIOllllIX. pem.HM MYJlbT.HnOCTy,na Ha yHHaepcanbHbIX 3BM II 
• • < • r • ~ • ' • < • •: 

ripenOC:T8BnSIIOllllIX o6umpHbIHCepa.Hc nonhaoaaTelISIM 8TIIX. C.HCTeM B 11aCTII 

· · paapa6;~~n; TaK II aKcnnyaia~IIII nporpaMMHOI'Q .. 06ecne11ennsi: •. B ·HeKa:ropbIX q>II- · 

.. 31I~~CKIIX ueHTpax m::rionb3~B~n~c~ Mo;liq>lIUttpOB8HHbI8• ·yHIIBe~canbHbie one~au1/o~

~t1e'.t1ICTeMbI )l~ 01iaH~3~UII~ ~~60Tbl-C ~~~li~~nbHO He6~blllli~ 'IIICnOM npo-
'- ' • ~ • 

' < • 

/eKTopoa._· .,·1 ,,·· 

{·•~ 

'· . -· 
2 

'· 



·._ Eonb~~CTBO ·~~31i~eCK~X-~eHTpoB-:li~~onb3ye; ca~OCTOHTenbHo· paspa6o-' 
•· .' , , ·, r ·:· - ' • • :· ,. - ~ • • ,. / .·,. - • • ,. • - :• • 

TaHHoe nporpaMMHoe 06ecneqe1p~e, B KoTopoM opraHasauliH pemaMa, MyJihTli.Uo-~ 
I • ' • 

cryria 'II: KOHTpom,' onepaTOpOB Hepiis.u~nliMhI. 8To---o6ecne'IHB8~T ::' . sqxlleKTHBHOO 
r-"'.;._:""_.·_-..,.'"' - .·~.,,•-(;_: ... "-....._ .' .,··, _ . .,. ·:.:.~.-__ -... ~ · __ ~ ~: •• ~ ·, : .. /. - ~-•. ~; • -. ·_ . • - ',, 

acnonhsoaaHHe pecypcoa 3BM H _HBnHe-rcH ,:aepoSITHo,, aaany'IDlliM peweHHeM ·sa-

·,)1aqa 'e TeX cnyqaHx, Kor:.ua T~e6yeTCH no.u~mo'iliTb'K 3BM KaK Mp>KHo ' 60,llbW8. 

'nllil ~H~ Dq!YHK~li oeanbH'?{' 0 KOMn.neKca TaK De'. peweHHe Heuenec <iot5pasao,' .:,. · ho:;. 
, : . . ': . . ':· . -. ., . . •, ' . / .. _' . , /' , ~ -

CK'onbKy rat5KOCTbero nporpaMMHOt'O o6ecneqeHMSI H: B03MO)KHOCTb 66pa60TKH .. ; 
.,• I • • ,. •:.. , • • \,'' . ' . • . • ' • . , ·, , , • .._ • •. 

·,CHliMKOB no pasHhIM am'opliTMaM Ha pasHhIX npoeKTopax HBmieTcst o6HsaTen&HbIM 

Tpe6oBaHlieM. 
' ~:..--:; 

. .... - . :·,, 
. Uenb pa60ThI. OcaoaHaH sa.uaqa saKmoqanac6 a p~spa6&rKe a ·cos.uainm 

· CliCTeMHoro MaTeMaTil'ieCKOro o6ecne~eHHH MynhTli]lOCTYna· .unH Mf!OI"DqlYHKUliD°.;;.

HanbHOt'O KOMnneKca ·.o6pa60TKli CHliMKOB c nysb!pbKOBhiX KaMep 1{8 6ase ripo- .· 
• - • • • .: • • • • • • • : • • ·~ .- • • • • - • '<• , • ' • - • • - , 

CMOTpOBO-li~Mep~enbHbIX npoeKTopoB 'ii. 3BM .cp~iiHer6 K~c6a •. ·3To M~T~MaTH_; 
' -~· . . . . ~' . '. 

~eCK~:'o6ecneqeime··.uonmHO :opraHliSO~aTb· p~60TYB.·peanbHOM:.apeMeHli]lli8110.:; : 
. - ... · .. -.'-· ·•·. '. ' .·.· .. · ··.·.··• _. :· -'.'· ·._,,·.':I._· .... •.:' .. 

I' 0!3blX .nporpaMM conpoBO>K,CleHHSI (TIC) onepaTOpOB B .npouecce : O?pa6ar1<a. Tipn 

Heo6xo.uaMo 6hm6 pewHTb·cnei:iyromae sa.uaqa: ·.~ ·. 
; S• ''••' '• 0 , • • ;;t ~ F• •• '< •• 0' ' 'F ·• •- ,.. __ •• ~ ;/~• •. ':. / 

1 .. Paapa'60T8Tb nplIHU11Ilhl scW>eKTliBJior'o ncnom,soeaHUSI 'pecypcoB 8BM, :~ 

. B qaCTH~T~;. onepaTHBHOH naMHTli Ii BHeurneii: naMstTli C .llpHMbIM i:locTynoM. B 

MHoroqiyHKUliOHanbHblX: KOMnne'Kcax- o6pa60TKM; 
\ ,· ,. '. / 

2; Paspa6araTb cxeMy nporpaMMlipOBaHn'si, o6ecn~ti:liB8IDIUYio . - np69TOTy 
·- ·- ., ••• • . • -~ • ' ~ -- ,s.. • - ' -

·'i -· --· . . '.. - . . . ·. -. ·. ,· . ' - ... - ) . 1 

-li3I' OTOBneHliH .I{ a.uamaulili MaTeMaTff<iecKor O o6ecrieii:eHliH, MK K li3MeH91!1iSIM., 

aim6a n ·anropliTMoe o6pa6~~H, pecypcoa 813M, TMriaM H -cienem1 aa-:r.oMaTasa- · 
~ - - ' • ' ' --- . ! • , •• ' 

npoeKTOpOB~ 

3 •• PasP,a60TaTb MeTO]lbl lIOBhiUit:rniui ycTOi1'iliBOCTM, KOMnneKCB K c60HM 

: annapaT;phl R 16tiJa6KaM' B Henoolio;;blO OTnam~~~bIX 'nc\ .npot'paMM~; CliCTe~i,; • 
. . - , ' ' '.,-_.\..,\,' ' ·.• . - I •. •· . ·-.-. .• •- .• - ' ' .. 

4. Paspa60TaTb a.ueKBaTHhie • sa.uaqe. MeTO.llhI OTJia.UKM M ,!Iccne.rioaamm xa,.:. 
paKT8pliCTli~ . MaTeMaTM~ec~or O ~69-cne<ie~ag ~ •• ~: np~;e~Tli. 'J'.8Kli; ·-~c'~~ed~ea~ak \ •· 

.·. ycno~HSIX pe~nbH~H '.aK~!JnyaT~U~H. J ·'· • • :.. . ·:· .:.. , : .. .. . · .• ,· . 

: .. ::·,.,· 



, HaytJH8H HOBH3H8; C03!!8HH8H :onepaun:oHH8H CliCTeMa '.Cl~ MK ~~6nariaei . 

'OCH·O~~~IMII B03M O*HOCTSIMH 'yHIIBepc~~i,~oi'i CIICT8Mbl KOJ1Jl8KTIIB~Of' o.ri OJl~OBa- 7.' 
- ·-_. .. - .. • , • .. a'· . ·, -· . , . - •_ . ,. , - .. - -; ' - . . . /_ - . .. 

ims II- B 1,'0 '>Ke epeMH, o6ecnetJIIB88T BblCOKYIO a#eKTliBHOCTb pa60TbI .QII8Jl0f'O-
. . -- - - . -· ' "-... . . - "" 

BhIX nporpaMM, yqIIThIBaH B onepauIIoHHoii cir;;eM~ oco6eHH~TII Kn~cca pelll~~.:: 

M~IX' ··sa.natJ •.. B OTJllitJIIe OT Tp;~IIU~;O~HbIX c~~TeM·· MaTeMaT~~ec~or O 'o6e~~eqe-

_'Hilst :i-aKHX ~0Mmie1<COB aa-ropoM npe.nno>KeHa op;r-aHII38UIIH M8T8M8TII'l'.8CKOf'O 

; o6ecne:tJ8HIIH •· B ·ocHOBY KOTopoi'i IIOJlO>K8H npIIHUIIn cneUII8JlH3IIposaHHC>i'i BIIPTY-

} . ~: -· - . -- ·--. . ·_: .•. - . :·· -~-- .~ .· ·.,. -~_: ··- -~- ,..:_,·- ·: - _-- -,- ~ ',:~--;._,' 

8JlbHOH, Cp8.Clbl. nporp8MMIIpOB8HliH .QruI :DC-. o~pa60TKII. Bee,neHIIe~TaKoi'i cpe,nbl , 

ndse~nseT ~;~JllQtJitT_a npsMy10 sae~cIIMOC:Tb nc -~- ·;ecypcoe 313M; 1<0Hq1Rryp~: 
- • .-, • ~- •• -~-.,,,,: - ✓ • • • -,, -· .- , 

UliII annapaTYpbI MK, H8JlII'lIIH .npyrIIX nc H tJIICJla O.QHoepeMeHHO pa60T810IUIIX 
. .. - . ·-. . . . -- : ~ . -. - . -, " 

'npoeKTOpoe;-' -·<:': 

' Dpe.nixo>KeHHoe H _peaJlH30B8HH00° CIICT8M8TIItJ8CKoe IICI10Jlb30B8HIIe Ta6JlIIU 

~·· p~llleHIItt ·(TP) .nmr paspa60TK-~ ynpa~JlSlIOlll~/rip~iaMM' cneuII~JllI31IpOB8HHOi'i ,. 

·· .•. ··: ,.: ·' "'._,_':-.,. _: .. - .,-_. -··, i ... ·•,; ~--- .- __ ... -,._·~ - '.·.··,· ·:.--·,_ .• - .· .-- -~ -~ - ,, 

/ 

. onepauIIOHHOi'i CIICT8Mbi o6nertJaeT KaK C03.Cl8HIIe,TaK II MQ.QIIqllIKauH10· MaTeMaTII-

qe~KOI'O ~6ecne~eHirn MYJl_bTII.QO;TYna. Bee.neHo qJ;;M8JlbHOe• onp~~~Jl~;II~ ~P-B-, 

• BII.ne TeopeTIIKO-MHO>Kec:TeeirHoi'i c!JyH·KunII; ,noKasaHa yimeepcani,HCx:~b TP KaK .. _ . 
• . ' . - , . ~ ! . • . ; '• .,,..,_ . , ..• ·, .-

cpe,nCTB8. np-orpaMM1IpOB8lilISI II. onpeaeJieHbI. ee BepIIqJHK8UliOHHbl8 ·ceoi'i<:::TB8 • Paa:.: - -
' - · .. ,-· ' . " .. ,. - - ' ... 

pa60TaH HOabii'i' Bil.Cl TP, 06na.na10mIIii CBOHCTB8Mli KOHCTPYKUIIII CTpyKTypHOI"O 

, .tlporpaM,MIIPOB8HII,J,: noKasaHa CBH3b T8KO~ TP.~ C .ripyrli~II_ CTpyKTYPHbIMII 

CTpyKUIIHMII.; . -
, p aspa 6 OT8HHbIH ~pll~UIIn nporpaMMH OH IIHTep~peT~UIIII _· o6pauieHIIi'i · K. cer .:.,- < 

•. •· ,- , • " " : , - • ' • • : ••:.. ,--+ •• ,/ • - ~- • ••• • .• .- ·} •, I 

. ·: MeHTHOi'i naMSITli 'Ha ypoene ·H3bIKa riporpaMMIIpOB8HIIH -_nc noseoruieT Opf'8Hli30'...:' 
~ • • • • • • ~: + • • • • C • 

• • ' •~ • • ' -._ • • 

68Tb cneuH8JlII3,IIpoa,aHHyIO BIIpTyaJibHylO .cpe.ny Ha ,3B1\'\ _cpe,nHero Knacca; 

IIMe10mei'i an~apaT1Joro o6ecnetJeHn:s ·cer_MeHTHoii naMHTII. 

. :,·. ' Paspa60Taasas .- aHaJlRTHtJeCKaH Mo.nenb· IICnOJibsoeaHIIst. 2:..ypoe~eeoi'i .UIIHa-. ·. 
- . •·" . - , . ' - . ', . 

Mli_'18CK,;i'i naMstTli .(ilfiD):,B pe~Me,My-nbTII.QOC'cyna .QJlSI TIInOBbIX sa,naq :MK:no-

-.- ~~o~eT _ npbe;nlIT!:(cpaBHIITefibHbin . 8H8Jl_lI3 pasriIIitHbIX eapnaHTOB opraHII38U;II 

'·.n;6I-,paMMH~_o,'o~ecn,~qe'J-i1rn 'Ko~nne~c:~~ ~ 38BliC~MOCTII- _oT .cneuIIqJIIKII KJlaCCa 

·. 'l'IInOBbIX 'sa.natJ • 

. / n~e1:1no>KeHH8Sl · cxeMa: IICnOJlb30B8~Rsi ,nnn · C: o6pasoa~~IIe~.r 
I 

ro 'nceB.nopean.neHT8 BMeCTO o6bitJHO npIIMeHHIOIUer·ocH 'CT8T1ItJ8CKOI'O pas.nene-~ 
' . - - . ' . . - . . ' - - . - ' ',. ' 

'r<:. 
·, .--
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.. HIHI •IlporpaMM Ha pealineHTHbie lI oaepneil:HbI8 qaCTli o6ecrr_eqlI~aeT OilTIIM8JlbHoe 
\ __ , 

licrronbaoaaHlie rraMHTlI 3BM 6ea pyirHoil:.· HacTpoil:KlI:clicTeMbI rrplI liaMeHemrn· 
11', ' ' ( • ' •• 

cocTaaa' BbIIlOJlHSieMbIX B_ Heil: pa6oT. lI '!lICJia rrp~KTopoa, · .· 
-

Paapa60TaHHoe KoMrrneKcHoe pelIIeHlie aana'!li rroBbilIIeHlISI ycToil:tJlIBOC:TH - -. ........- .-

· · ·, cttcTeMbI K -c6oSIM · .Ii OlIIH6~aM, ocHoa1,rea10me~cSI • Ha c91IeTaHlIII .· CIT8UlI8.JlbHbIX. . ' . . ' ' '-. _· ' - '. - . ' . ; ~ 

'< . . ,qiopMaTOB: xpaH:eHlISI. IIHqi0pMaUIIII' C 'IICilOJlb30BaHlieM rrpouenyp. 'JllIKB1Inau1IlI rioc.nen"."' 

· CTBRil: c6oea· lI OlIIII6oK, -rroaaonsieT BOCCTaHaan1IB8Tb pa60Tocnoco5HocTb· CIICTe~br. 
- - _, - . . . - ' - ~ ' . .- "'. -

cnm,lM~ orrepaTopoB 5ea:.~f!'.aJ1lI3a rrp~'!~HbI OT_Kaaa· cm:TeMbI, ,:-. 

• ,• P1amJ1~3aUIISI .. 0CHOBHbie aJlI'OplITMbI -yrrpaB[JeHIISI, cxeMbl. opr:a~H38llllli pe.:. ---, . . ._ ., . . . _. ' ,· ~ ~, 

• ->KiIMa MyJlb'I'HnOCryrra II BlipTyaJibHOil:.:cperib1·rrporpaMMlIP,O.BaHiiSI, •MeTo_nbI lIC110Jlb-

30B8HIISI ·TP; MeTonbI ,OTJianKII lI IICCJ'I~~oaaarniner.llli B OCHOBY peaJ11Iaau.1IlI rro.ci:- ' 

CIICTeMbI pea.llbHOl"'O BpeMeHII MaTeMaTll'!eCKOT'O o6ecrre'!eHlISI FAUST KOMilJieK-

'~~- o5paoOTKlI. CHIIMKOB C IlY3bipbKOBbIX KaMep B l1ct>B3, •... ,.Ii 

. n1IcrreT1Iepe ;rp_aHCJlSITOpe <: SI3b,IK8 FJ\UCOD rrporpaMMllX aHa~1I3a 11,np; 05IUIIit .• 

061,eM c'oai:taHH~O 8.BTO!)OM IIJllI non ero HenocpencTBeliHbIM pyi<OaonCTBOM npo-
' • ; • •• , • - C ., ' ,••. ~ - ' - -. ~ C 

rpaMMHOI'O 'ooecire_qeHIISI ·COCTaBJ1SI8T OKOf!O: 27 000 onepaTopoa aBTOKOM IIC~ ,, ' 

' :nonC:a6aaHlIOiL· 3BM. 

C1IcTeMa .FAUST. H8XOnlITCH B 8KCIIJIYaTaUim C 1974 T',' lI-OoecneqnJia .· 

, B8Cb 061,eM· II3MepeHIIH' CHIIMKOB nJlSI nonr'OT'OBKWMBCKlI n'n~: HPD:, · OCHOBHY10. 

'!8CTb: PY'!HbIX li3MepeHlIH. BCE:X aKcnepnM~HTOB Ha, KaMepe II MnpaoeJlb11 
; ,acT_b · 

-,n~~epeHnil:' CHHMKOB c•KaMep BEBC: lI ··FNAL, · (acero•_250000 i::06~1Tnci). CII-

CTeMa lo5cny>Knaa.ria .onHoapeMeHHO rio 12 npoeKTopoa nSITII Tnnoa;: 
'. 

OCHOBHB.SI •· 

'qaCTb KOTOpbIX nonKtno'Ie.Ha BO ape.MS!, aKcnhyaTa_illilI~ B. 8TO )Ke, speMSI 8 paM:-

·. Kax ClICT9Mb~· 6bmO paapa6C>Tia:o .·~ ;OTJ18)KeHo~5 nc; o6ecne~lIB~10IlHIX paairll':{Hbie 
> ·, '. ,, ' : • \ • ,-- _. - • • • •. - - _, • - ' : ' ;- - ' .' - - • • ' -

.• 'BIInhI p~60T Ha acex ,IlO)lKJllO~eHHbIX' np6€iKTopax. OaHoapeMe·~HO ~: He;~BH~;MO 
. ~ ' . ' . . . . ' ... . . . ' 

np OB on nnacb Mo.uepHlI3aUlISI. • oriepaulI OHH oil: : ClICTeMbI. n, B , qacTH OC:TlI, n1IcneT'lepa. 
. - . . ·. ' - . .. . . - . . . . - . , . . ... ~ ' .. . . ' - ; 

'Bee 8TII. pa60TbI He. Tpe5oaan~ ppepbIBaHlIH HOPM_8Jlb~OI'·O. xona aK9~JIY~~8UII~., 

MttH~MaJlb~bIH 'o5wr-t onepaTlIBHOH IlliMSITlI, ireo6xonlIMOH nmi plioOTbI:c~:::

·~ cTeMb~; He aaanc~; OT ~li~na rr~·~KTop~a _II, llC ,II ·cojTa~JISI~T· oi<o~~- \'21<, -·, ~)• 
•• 1,, •• • • •:•• ;•••,,:•,>.-: •,•,•• '-•,:·•'t, ,•,,•,,~,-: ,,,.-,·.•,•• ,,•:--•~•:,.••::,•,.•_J••,,-:•:•,•,<•::••,;,:'s:•,:L,'£_' ,;:• •'"•,• •,• ';:,,~•·• 

,q>l3K;liBH6e 06cJ1y)KUBa~He· 06ecneq~ai.3-eTCSI npit 061.>eMe qn~~a'l.'~~~s>~ naMH'.fll! c°7' 
CT8BJlSI101UeM'Bcero 10.:,;20% OT o6mero oowMa naMSITlI,a'aIIaMaeMoro CHCTeMoil:, .• 



., __ 

,· 

-_ niiai<Tu:tiecKaSI ueaiiocTb1 · Paapa60T~11Hh1e npRHURnhI opraHu:aauu:n C'J'.PYKTY".'.' 

· P!>I 2..:y·I>_OBHeBpil: naMSITR; M:eTOJ:lhI noBhlllleHRSI ycToi\:ttm~oc;u: K c61:>SIM,' ~e-ron1,1 

.. aHa.nu:aa, .MOI'YT, 6bITb RCn(?.llb30B8HhI npu coanaHlili aHa.llOI"'H'IHhIX CliCTeM o6pa60T- :

. KH . Ha Gaae. 3BM cpenHer o Knacca • u n.nst npyrli:x -npHMeHeimil:, xapaKTep~ay10mHx: · 

: .-··est CTa6H.llbHh~ ·. Ha6opoM '.ripoGneMHo-opu~HTHpoaaaHhI~ nporpal\iM, paGOT~IOIUHX 
' • r • , ' ,~ • _, . • '< ,• • -, -~ ~ • • , • 

. B pemu:Me MYl!bTHAOCTyna. Peayn~'!'tlThI HccnenoBaHRSI; nonytteHHhie Ha peanbHO 
, '➔ • • •• • •• 

pa60Ta10IUeil:' CHCTeMe,:MoryT 6hITb Hcnonb3oBaHhI KaK ~cxo.o.Hh1e· naHHhie npH 

np~eKTup\:i~HHH · aHan~H'IHhIX c~cTeM •. .-,,,_ ,-

~ . .• . . .. · ·/ . 
AnpooaURSI li ny6nRKBI.lHR1 TToCTSHOBKa aanattH H OCHOBHhie -nono>KeHHs{ 

J:lllCCepTSUHH. Ohlllli J:lMQ)K8HhI. Ha Me>KJlyHapo,!lHOM CHMU03M:yMe. no BonpocaM aa-.

TOMaT~6aumr o6pa6crrKR- naHHhIX c nyahipbKOB~IX H ficKpOBhIX .KBMep .. · (Ily611~~) 
·'.. . . - ".. . .. • .-= -. _.:;_.. ,":· ·•s - , ·.. . . . ..- - . <,• ' • - • , - -'· -. • , • ~ • - • , I • ; ". . ' ; 

1971), BC8COl03HhIX :ceMHHapax rio o6pa60TKe- cliHaU'leCKOil: UHciiOPMBUHH, (EpeBaH,. 

. ;975, ,:19'.77): ·_ Bceco10aI-i~~ c·ieeni~HHH . ~0° CliC;eMaM 8BTOMaTR3_8UHH -HaYttHhIX I 

,Hcc;eitoaa~Hii (P~a;: 1975)~ ~cec~10a;6M ceMHHape'. "IlHanor-77'.' Jllymimo,1977), 

·. Ha cewuia"pax· B MPTH :AHCCCP, .l1cl>B3, nBTA 011·sm 'li ony6miKOB8HhI 
· ... ,:6 • /1-9/ ; , . . ·. . . . ,·- ·, . , --~ r 

pa OTaX, · -• . 

B 

06'b8M pa60Thle nm::cepTaUliSI COCTOHT .U3 BB8J:l8.HIISI1 nSITH I'.1185-

HHSI1 _ cnIICKa · nifrepaTyphl H 4 JlplmO)KeHHil:.;._061,;M .tiu:ccepTSUlilI 
. , . . . . . - . . . . 

COCT8B.llSI8T. ·• 

· ._139. cTp~"TeKCT~~ ~~ pncy_HKo~ u_ 20~Ta6nuu~ CnHcoK nu:-:r~pa-ryphX:BK~~aeT 70· 

Ha HMeH oaaa11il: ~ -. -

. Bo- eeeneHHli .ctaeTpsi;•·ocHOBHSSI uenb_ pa60TpI, ee 8KTY8.llbH_~Tb. li 
, . . - . . 

. . : . . ., . : ·• ·. : . . : . . .·. . . . . "\ 

. a o6w:eil: aana'!e noi::TpoeHHSI MaTe~aTRttecKoro oGecnetteHRSI MK, a TaK)Ke npu:-

aoilsiTcsi na'HHhie IIO pacnpeJJ:eneHHI0.0MaTepHa.na B J:ll{CCepTaURR. 

.. B riepaoil:. rriaae ~OpMynHpy19-TCSI KpRTepu:u:,. KOTOpbIM nomKHhI ynoaneTBO'.:'". 

. ' PSIT.b npor.~-aM~bl~· 6praHR3YIOIIlli8 "pe;IIM Mynb~~OCTyria B_ Cll;Te~e.. IlepBbIH~' 

KPIITepirtt . oueHRBae; . BpeMSI pem<Ulili ·cHCT;Mbl '-:Ha noci,mey ' onepa;.;pa, :'ITO sia::.. 

. _·. MeTCSI . OCHOBHOil: xapaKTepHCTHKOil: pe)KHMa M)'.llbTli.ClOCTyna, . aenocpe.ricTB8HHO 

. ~nu:~10iu;~ -~anpo~~B-~!{R'.l'e~bHOC;i. o6pa·6~~~: B~-c~ny n6ai.1weH~l~ T~eoo~~Iriril: .. · . 

> :" K ;eXHO~~n~eCl{~M- H. SK,~lleyaTaUHOHHhlM~ xapaK;ep~CT~KaM,nporp~MM .M,K.' BBe..: . 

~eHo .eme. nsi~b' ~,aq~c-rae~~bix Kp.RTepHea:,. oueHRBBJOIUIIX aTn·:na~aM~T;hI. YKaaaa--_ • 
. ,) . . ' ' . - . . , . ., , . . ~ - ' 

.·,. · ... ·· 



. Hbl8 ·:KJinT~plll{ 51:BnSIIOTCSi:' .tiaCTHbIMll: no 0TH OIII8HHIO K; rno6anbH~MY KpHTepHIO. MH•· 
...• :. JHMyMa cpena~~; CTOHMOCTH' o6pa6~KH ··onaoro \::HHMKa .38 :B~Cb ·nepHon 9KCII;zya--. ::. , ........ :~< ,,, ...... _;. ,,,~'» ~.:, ~-- .:~:-.•.· -~ •. :· :":·~:::. : ,,~· ._,:,; - . - : .. ___ ',_...... . '. - ·.,, ' ... ~ \ ' TBUHH 'KoMrmeicaf Hx. ·cBsiab·. c·•rno6anbHhIM 'KpHTepHeM noKaaaa:a B TipHno)l{eHHH I. -,. . '. , ' ._ - ·. : 

·. :oa"ii'·II~non~ayIOTC51 · KaK' :itM. otieHKli cymecTBYIOUUIX'~HCTeM .<MaTeMaTH'<i:eCKOl"O 

o6ecneqe~HR o6p~o'o-r~H, -~ai::2r;.raTplIB~~&fb~X '1(hotnenyio1UHX. ~aparpiupax riepBOH 
I'nBBblj •;a~·H. nruf' aHanHaa BapHaHi-OB 'iJaapa6aT1>1Bae~oro ' MaTeMBTHtJeC:irnrp 

• j . ; j \ \, ,,., ,.~ ., / . ' • _ , , 'r· ;~, r •· 

· o6ecneqeHH51~ ' 

'., ~ . . . 

· .. . : /dG;op'ciic-reM '-96pa60TKH,:niHHbIX iia -npookropax nocTpoeH Ha 6aae M8Te..; 
. ''p~anoB' : 14 Bedymdx. OTetJ:~ciT~~H~~~x. H 1~apy6e)KH~Ix: ·cpH3~qecKHX ueHTp.oB. . Ii' ac;.. • 

iM~Tpli~8!0iCSI . npHr-ie'~siioIUH;C~ 'cxeM~I. iI~~onb3~~~Hli51 : orrepa~HBHOH n~M51TR ; .. -~ 
; ~ii~~Tli :_e~a '. BH~~~x ycTp:oii.~

0

T~ax~· niic~ii~~IHHbl . OOClJY?KllBB~H5J .: n'ocbmoK onP.paTcs_ 

poB, BnH51HHe KOHtpHrypauHH 3~0 Ha CTPYKTYpy ·npOl"paMMHOI'O o6ecneqeHH51, .He'."" 
. flOJlb30B8HHe '·cTaanapTHor'o o6ecrie_qe~Hs{H ;Pi0MeqaeTC51,' 'iTO opraHHa~uim ' 

- :. ." • ' -
, '· •• ·_ ' • , - , <. -. • ·-· •, ,pac~MaTpHBaeMbIX' CHCTeM, 51BAAIOIU85IC51 ~oMnpoMHCCOM Me)K.!ly psinoM. npoTHBO:-. · 

p~tJHBbIX Tp~6i:maiIIrli; He o6ecrre:.i:naaeT. B Heo6xonHMOIT• nAA MK CTeneHH. coqe;..' <' ' _,. . . . - . . . 

T~lIH·51.rH6~~CTH C xopouiHl\rn BP?M8HHbiMH 1xapaKTepHCTHKaMH. KpoMe Toro, B: ,. ., ,,. • • - y -., • • 

·•· 8THx' ·cJcTer-rax He· yne'~eTC51. 'noci~~otinorO BHHMaHH51.,BOilpOC8M :HaaemiiocTH 
'.pa6oTblllpn' ~·ocTpoeHHH MK peliI~HHe ~e~e~~neHHbl~.1anti''i_51l3n5Ie;c51' Heo6xo-. 

i.iHMbIM ycnoaHeM ycnelIIHOI'O cpyiri:uioHHpoii.~HH51 Ta~oro KoMnneKca. , 

'MynbTHaocTyna,. nooBonmoIUHX 66ecne':IHTb ·y~aaaHHOO Bbiiu·e co~eTa~He~ Tipenna-· 
, ~· _. ~~ .: ,. ' • ·• • • •' • • • : • - • r ' •, ' ' : C • • 

raeTcsi CTpOHTb, M8T8M8TH'i8;Irne ;o6e~rieqerute MK ~a~· y~Hiiep:ca~bll:yIO CHC:T~My 
_KonneKTHBH_oro nonb30B8HH_s:[C_npenOC,TB,BneHHeM nHanor:-oBbIM, rrporpaMMBMBHp
~anbHOH- bpe~~Lnpo;p·aMMHpo~8HH51,· 'iTO. fl03BOn~e; noCTii'ib ~eo(5xoaH~orr rH6-' ;, •• •• •' •' > •• - ,..- •• •• • - ' • •r,," • : ' •''- ••• -. 

'TipoHaBDaHTenbHOCTb KoMnneKca, o6cny)KH~aeMoro. onaoii 3BM, paiHa.51 -:·-, . , . -· ::-~ - - -·. r--,., , .. ~- . ..., ,, . ·- ... . .. ,,_ -- , - "•.. :. . -_. - . 
: CYM?,-1e npOH3BonwrenbHOCT~H BCex PBO('.'l'BIOIU~X npoeKTOpOB, nponopuHOH8J1bff8 .•. 

IlpOOKTOpOB TOnbKO IIpli He6onb1IIOll.1 HX tJHCne~ TipH 3H8'i~TenbHOM YB~JlH-



1., . .f 

,I 

,/ ' 

. / ':... 

qemrn: qncna npoeKTopoa apeMSI pemaum 3BM Ha nocbrney Kam.a.oro onepaTopa,' > 

pacT·eT, .. ~o cmimaeT, CKopOCT~ ero 'p16DTbl. ,' BpeMSI. peaKllliH ·3BM '~ripen~nSieTCSI , 

. -CYM~OH ~p~~~H~ '~6pa60TKH n~~IJIKH ·~por~a~MOH :conpOao)KJle~HSl':H :. BpeMeHH -

owi~aHHSI'. flOCbI~Kli \; ;~~1IH'lHbIX',,oqepenSIX. B MK p.iiii~ii 'H3 _ OCHOBHbIX._ oqepeaeii 
:•~.: ~-'~,· '• ·, ~ .. , . -. ·. ·:.- ~· .. :: , . ,, ··~/ '·i,' ,· .' - ·---~ 

. i:ienSieTCSI oqepeilb mi' sarpyaey: T(:leymer6 MonynSI t'IC H' HH<popMaunH-npoeKTopa; , 
'. , .,~ .... ' , ~ . - - . - . - . - , . - ·. ,. : ~" . .. - . .,. - . 

. 1!3 Biieurneii Il8MSITH B onepaTHBHylO, 'ITO CBSJ3aHO C .' pasMememteM :, 3Ha'lHTe1IbHOH . 

qaCTH .. · nporpaMM H; H~<pOpMaunn ~POOKT~poa· BO BH~WHeii 'naMf!TH B~nny '6onbWO'."'. 

ro nx c~~~aj:rnoro ofh,eMa '(loo/15DK}. ,TaK~~ 06pa30M,Ba>KHOH san~qefi,:K;-• 

Topyio iieo6xo,!lHMO 'peuillTb ~pll c,63naa:_nn MaTeMaTnqeCKOI'O o6ecneqeHHSI MK,'' 

·fl~n~e;cSI -p~u~oHa;hHast opr~HnsaunSI · ITC ~ nairH~~ >"no~ycKai>masi 9ql!pe~TIIBHoe 

nx pacnpenene,Hne no Y})OBHSIM STOH 2..;.ypoaii:eeoii riaMSITti''npJ ~()~paHeHHH • TTP.O'.'.'. 

·cTOTbI :ee :ncnoJi~oaamrn nim rfc. ', 
. . . 

' ~ • "' ,f • 

Paspa60TaHHaSI opraHnsauu'SI ·2-ypoBHeBOH nmtaMli'18CKOH naMsiTH MIT co-:-· 
'.·:JI.' . .,. 

.-

cTon-r a c=nenyiomel\1: 

1. l1H<pOpM8UHSI K8)KllOI'O npoeiTopa. pasMeiuaeTCSI OTnenbHO OT TSKCTa DC 

, B oi:u10M nnu HeCKOJlbKHX' nomix' naHHh~x.~ Ka>K.Uoe H3 Kl)TOPbIX MO>KeT· pasMemaTb

- CSI, Ha npe>H3BOJlbHOM . MeCTe, nnIT: B orrepaTRBHOH '.. naM~~H. nmt · .. Ha _ BH~WHeM 
~ . . . - ., - ' ' .. ' 

noMl!aaiomeM ydrpoiiCTBe c.· npSIMh~ ~cicTYnoM; nnmia · noneii nepeMeHHast n 

OTBeTCTByeT o6'be~ san~~aHHOH '.HH<p·opJauHH i. pacnpeneneHHe· HH<pbpMaUHH 

paaHhIM_·nonSIM n. ee: CTPYKTYpa onpeneruteTCSI npu nparpaMMHpoBaii:nn Ka)l{Jloii 
y 

ITC aesaancuMo~ 
. ~ -, . . -. 

'· 2: ITC npei:(cTaaruteT co6oi% COBOKynHOCTb Moaynen, K8>Knbiil: H3 KOTOpbix.,; 

- ·TaK>Ke ~O>K9T pasMeIUaT~CSI Ha.· o6onx .ypoa~six hnIT; onint H. Te )Ke Mo,ny.tm MO~ 
: , --'.• . . •. ·-.•,. ·. : - . .. < · 1 . ·. ., - • . .. •· ·. • ' . . .· 

,rYT BXOllHTb B, pa3Hhie nc,· paa6HeHH~ ITC_ Ha •iwnynn -npOll3B0llHTCH nporpaM-, 

MllC;O?vi nc. ', . , . . . ,, 
3. rinanor OB~Ie t--tonynH O<pDpM1ISllOTCSI KaK 'lHCThie np_ouenyphI, ,irro6bI~ onna 

SK3eMn11Slp TeKCTa M ony JISI B .. onepaTliBHOH : naMsiTH. Mor o6cny>KRBaTb ,' OllHOBpe-
., ·-~. ' , . ' . . . . ,, :, .·· . . , ,, . ' 

. M8HHO HeCK01IbKO npoeKTopo:e; HaCTJ)OHKEI ITC Ha pa60Ty':.c KO~KpeTHbiM npoeKTO-

,,'.,· .,·,.,;;,/'_.\, .,· ,,_. .,- .. :_,_.·' . '•,, _·_ .. ,·.- .··' ' 

poM npOU3B0llHT~SI · ItyT8M." IlOllK1IlO'leHHSI K Monynio·- nonett .o.aHHbIX' STOI'O. -npo-, 
' : .-•;·· ;_ ,~:.."·•." ·• -~ .... _. -·, .".' ·'.· ...... ,. ,•, . ···, ·.-~- .. •., .... ',,: . -~,. ,·_~•~·~·- -~ 

__ eKTQpa. 
- ••• -!-

,, 8 

--



~ll3M8H8Hlle p83M8p0B noneii Bb1JomureTCSl U8HTpanll30B8HHO JlllCIT8T'i8J)OM ·B C.>OT-
. . ' . , 

' 

· · ,, 5~ nnn npe]lCTaeneaa nporpaMMHCTY :a Bllll8_ Bllp_TyanbHOH C8I'M8HTHOH 
, ' \· • • • • ' -··,.· : •.'. - - • ," ,· ,·.• "" > 

' llB,YM8pHbH ;onepaTllBHOft · ~8MS1Tll: 6oiib~CC' O pa3Mepa,, BblJl8nS1_8MOil: -~enn:KO~ .· Jl~SI · 

:~C H Jl8HHbIX O]lHOro'.npoeKTopat K8)KJJ.Qe non~- nnn -~.i0Jly;1i:, SIBJUl8TCSI cerMeHTOM . 

. 9TOH naMSITll, K8)KA8SI Sl'i8HK~ C8I'M8HT8 . o~~;erul8TCSI ·. HJlt~T~qiHJ~~;opoM:.·ci~r~'aa-. 
. . . . . ., - __ , .. -~- - ' .· - - . . . . : , 

T8 ·n· 8Jlp8COM BHyTpll cerMeHTa. 

·. Pa3pa60TaHH8SI opraHH381.UISI·· ITOOBMSleT np(l['p8MMllpOB8T!=' pa3~~1~ .. · nc 

H838BHCllMO, IIOCKOnbI<y 'P83M8IU8~ll8iHX .a o6men' naMSITll. BbIIlMHSIE!TCH JlH~ne-r-
,_ . . .· . . . . . , 

· 1i8pOMIU8HTpann:3oeaHHo. TipcrpaMMllCTY nc H,e ~)KHO ~pe,iiyCM8TPH~8Tb B npo

rpaMM8 B03MO)KH0CTb OOCJlY)i{llB8HllSI H8CKOJif?KllX npoeKTopoe. 0JlHOBp8M8HH_D, T8K 

K8K 3TO BbinOnHS18TCSI 8BTOM8Tli'i8CKH. B38llM~~~ 31;1IUllT~:n_poeKTopoa,· 'o6ecn~- .: 

'illB8€lM8SI. niicn:T'iepoM' nyTeM KOHTponSI·. CB_Sl38H MO]lynett r~c _c nonSIMll ,Jl8ffHblX, 
.... ' ~ . 

noseonsieT npOR3B0JlllTb OTn8JlKY HOBbIX nc· B nnanoroeoM pe~Me C peanbHbIM 

,· n;oeKiopo~ 6e3 'np;pb1eaHn; ~opM~bHOH pa60TbI K-:o~nneKc~. ~p~~ellyp~ ·. OTnBJl;, 
-. ; ·.· . ' ·.__ . -- . -.. ,-· . - .•:,.. . . •'· 

. Kil npi· aTOM nanpaerieHa Ha'BblSIBi:IeHHe TOnbKO anropllTMli'i8CKllX own6oic n(l['HKH 
- • ~- • "" • • . - ,- . I .,, 

:._. -, .-. . . . . 

66pa6DTKH/ nocKonhey OTruimeHHaSI Ha OJlHO~ npoeKTope :TIC 6yJl7T. npae11nhHo . 

· ·~ pa60TaTb c. npon:3eo~E>HbIM· nx qn:cnoM. •· 
- - . _, . . . . - ---- - .. 

P accMOTpeHHaSI •·. opI' aHR3aun:SI ·ruin: cn.o>lillee •· 06b1'!Ho npnMe it'si~innxcSI ea 

paCnp.ocTpa1i8H~bix.:·~ssM·.-_~pen·~~~o':K~8cca·.·.·c .. uen~~---KoJIHq~cTB·eunoA.· ·on~aJW, 1

• •• 

'• ". . . -· . . . . . . .• ,_ ~ . . , . . 

i ·. . ~ _.... · .. ~ - . '- . '• . . . . - . . . . - . 
npennaraeMOH. opraHll381lllll- paCCM8TpllB810TCSI .MeTOJl. H pe3ynbT8Tbl cpaaHnTenb.-

. 'Haro _aHannaa BnllSIHllSI' CTpyKTypbl ruin-~~ Bp~MSI pe8KllllH '.e~M ~a I:l~blllKH ._ .. · ... 

onepaTopa~ Benii; ~8BblC~K,~X Tp:6oeaa~/~ TO'iHOCTH .npll .cpa~~llTen~~oM· ~H~~ _ 
: • • ,. f • ' • ' - • • ;, • • ,· - '. ' • • .. - • - ·, - -·~ ~ -

'nn:3e ll·Y'illTbIBBSI OTCYTCTBlle H8.ct8>KHbIX ·e:cxoJlHbIX A8HHbIX 6btn' npRMeHeH aHa- .. 
. .- .,. . ' . - .. - -

,. nllTll''18CKllH' M8~0Jl· MOJlennpOB8HllSI. Pa3p860TaHH8SI MO]lenb onncaaa ~ TipHJlO)KS:.. 
-· -- ·- ' . . . _,._. ·, .. .. :'"- .: ·, ,, . 

HllH ·11., Oaa CTpOHTCSI :mi cnei:lyromnx .t:l0llVIU0HllSIX: 
' - . --.... _., . - . . 

. '. 1: l1HT8ll~HBHOCTll ITOTOKOB noci~rioK.oriepaTopoepa~HbI M8>KAY co6oii .'·n·:. ·. 

s·,-o6paey~ a_icyMMe nyacco~oac~a )10T6x.· '.n~neciuee -~a~~~~c/~e• ite11~~a-ribaoA \ ,._ 

n;eJlenhHOH Teop~Me,_,~6To~~i -ai,;no11Ha~;c:S1:a_: n~;~p~ci10m~i: .. H~C- .· <o6~c:;~ .. -.· .. ' 
.,, 

. (5 - 20 .npoeKTOpOB} • 



. :-: j_":: flpotiecco~Hbe :·apeMSI Mano no. 8paaiiem1_io 26 apeMeHeM 
- ' ."'.'-.'.:":_-.~·-, ---::~ _ _ ;,'\' __ ·:-.··.,:' ._-· .•• , .... <;,, _.,...,_.~ __:·,-:~-·-,,<·-· ,,- :· ',,,.'. :- : __ , ·,. ·. ·- --rpy3KH, 0 T.e.apeMg· peaKuHH onpenengeTcg,'·.a '.ocHoaH011.1(·apeMeHeM• o*HtiaHHH, · 

H' o6MeHa C: onHIIM, ycTpoii:CTBOM BHe1IIHeii: naMHTM/ 3To· np~iiriono)!(eHHe 'ocHOBbl

' ' fj8~TC~ ·~ ';n~ir;' ~iiotnx''clICT~M :'o6pa66TKR C~HMKOB Ha rrpooKTOpax: npouec-
'• .:__ I - .,..• _'.:,"-., -. ~ < ··._ .. -,.-' ~ •. ', . . - . . . . ' ' 
cop a'·a«x 'sill'pymeii a:e::6on~e.''300/4 ~ ,..,,, ,:: :lo _: --·-,' 

' :O'sl:·nn~H~i 'J2:ei:'c~r~eHT6B< B nnn:paBHbr),1e~y coooii:· ( KaK ni:>Ka3antt· ,, 

:-sKcnep~M~JT~riy;'~-hie p~~ynhTl:l.Thi'·rn., 1Y·,:Koa¢qiHUueHf ·aapiauun hnuH~I Meirb;;;. 

we, 40%). r :•":!'.-

J3 ·~THX r'Ipen~b.iio~~HHHX; Hcnoni,3yg' pe3y.1lbT8Tbl: Te·bprili'Maccoaoro o6-

cny ,KH~aHrig i£ng . OL{HOK8H~llblih1i: CHCTeM, '. cpenaee ·, epe;,rn peaKuIIH . M omao' Bblpa-:-' - ' ' . ~ - - - - - . - . 

3HTb ~epe3_:ri~paMeTpb1· ycTpoii:CTB~ aHellIHeii: •naMHTH, .aepOHTHOCTb OTCYTCTBHSL 

C~I'M~B:Tll ·a bnepaT
0

ltaHoii:' fr~MHTli JI ·cpenaeei :apeM~ Memay~·3anpoC~JI, Ha ', 38-

rp}GKy•ce~~eHta: LI.ae ·nocnenime HeH3Be6THbie MOmHo CB5138Tb C BepOHTHOCTblO 

'66j:,atiie~n;.,K K~maoMyecer~eHry, ·aepoH~H-OC'rhlO 'o6pameHJI51 K• onepaTopy JI cpen-. --
HliM BpeMeHeM ·peaKuiiJI onepaTopa, ncnonb3yg;pe3ynbT8Thl, nonyqeli:Hbie,<, •nllH 

cH~~eM · Kdnn~~Tn:Iinoro· non1,3oa~H!JH. co·.c-rpa·an:qfioii: JopraHn:GauJieft naMHiiI •. Tor-
, •• - ' ' ,,- ;_ f • .:,- .• - ~ -·\ ."·. ". • , , ,· •. -•'• • •. • -- ' . • • ,. ' ,', "! .- • '~-:· ,_ 

.ua liHT?pecyiomee, Hae ·apeMH peaKUliH Cl!CT8Mbl J:tonyqaeTCH pellleHJieM CliCT8MbI: 

, T= T'CT3 ; T5~·Pw), 

P =cp,(K
1

, .• _ •• ;K ,K ), 
w ·.w :·, .n· os 

f ~r3;·K/, ·~•,'Kn, Kos~ To), =:o, 
rne·~ K 1'_·, ••• ,, K , , . n qn:cno BbI30BOB cerMeHTOB 1, . ••• , n: I COOTB8TCTBeH~o,npn: 

o6pa60TKe -reKymero'cHiiM_Ka Ha Ka)KJ::(oM· npoeKTope( K~s "- qJicno<o6pameHHii: 

'K on~paT~p'aM np'oeKT-~pmF np~ ~6pa60TKf?-reKjiuer O CHIIMKa; ' T ·. ,7 cpenHee 
' ~-• •' ' ' ' ~ • . " ' . ' ' ., I • . ; • , _o. • ' 

apeMH peaKUlil! onepaTopa; T --: cpeniiee,:ape~st pe1;tKUliJI CHCT8Mbl Ha J:IOCblllKY 

·one~a-ropa; T · . .:.'cpeiiHeJ-apeMSI.Me)ici/3anpocaMR•Ha,'i3ai-py3~ cerMeHTa .. a ' . ' 3 ' . . . . . .· . ' ' '. ' , •• 

onepaT_HBHylO naMHTb; ·, T6 :. cpei:ili:ee>spe~g. 3BrPY3,KH c~rMeHTa; Pw ~ aepo-' 

HTHOC_Tb 6TcyTCTBliSI cerMeHTa ~ onepaTHBH~ii: naMHTJI rrpH~ Bbl30Be.-

Hen:~ae~T~ble' • Ki", .· .. ,·.Kn ' n: Ko~' a: M~rienn: onpeneirnroTCH· H8 ,, ocli:oaaHJIH' na-. ' ,· -:. ' '''. ' ''. •, '. . . .. ' _· '. t . ' 
paMeTpOB:· TIC H: JIX ·:,mcna, qn:cna npoeKT6poa JI, HX: npHB513KH K p83Hbl~ nc,. 

a TaKX<e opra~II38.Ulili- p~3~emeHH51 TIC . B_ 'JlLI.TI '. · · 
,.!'. 
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CpaaHHTenbHbiii aHamra Tpex aap.11aHTOB opraH.11aauHH ( OAHH H3 . K_of OpbIX .· 
• I • __ , :·,._ . . ·• ·-, . . :·: 

COOTBeTCTByeT npe.a.nacaeMOMy. a: 88.CTOSUUeii: pa60Te, a .a.ea '.a.pyrHX -"".' :pacnpq-

_ cTpaHeHHbIM B 'CHCTeMak_ Ha_ :313~ cp~.a.aero K~cca),. npoae.a.eHHbiii: J:inst -H8KOTO

; poit. o6o6meHHOii: nc, IlOKS3an,' 'lTO B~8;8HHe 'lliCTbIX ripOU8AYP, :ueH;pani:i3"oaaH-
' / < - - • • . - - J • • - '. 

1108 pacnpe.a.enemre naMstTn,.:xpaHeHHe He TMbKO Moiiyneii:_ nc, HO H .a.a~HbIX Ha ·. 

BHewHeii:. IlSMSITH nooBonstIOT B 2-3 paaa yaenH'IHTb npe.a.enbH08 -iHcno' o6cny- ·, -

;_ ,imaaeMbIX npoeKTopoa •. KpoMe Toro/ noKaaaao, irro onTHManbHbie pe3ynbTSTbI · > · 
, •' - .- . ;-·- ,: '.·, .'.__ ~ ,' .· ~ ./ - ·- ,! ' - -

riony11aIOTCSI npH. o6pa30BSHmr -B _pnepaTHBHOii: II~MSITH·nceailope3n.a.eHT8 H3 Ha-

H6Mee 11acTo .11cnonb3ye~bIX ¥0.a.ynetf nc~ E~o c·oc;aa: aa~HCBT OT •. caoii:~;B 
\ 

acex . 0.ll.HOBpeMeHHO pa60T8IOlllHX TIC 1t QT. 'IHCna C o6cnymHaaeMbIX- HMH. npoeKTo-
• ~ , ' ;~ ,_ , - • -- f __ . ' • -·-· - - • 

-:' poa ~. cneilo~aTeni,ao, He MO>K8T. 6bITQ' aa.a.aH/ npH IIpOI'paMMHpoaaHHH nc. 

Danee" a· r:naae npHBO.ll.HT;SI aHanH~ :npH'IHH DTK830B- CHCTeMbI H HX BOO-
,. . , . ~-- •' - - ' - ·. -- -- -· - -, ' - . 

MO>KHbIX nocne.a.cTaHii:. TioKasaao, 'lTO K HaH6QJlbWHM noTepstM npHBO.ll.liT yHH'i.:. 
_, \ '_._ . ,. . ----: . -- . ' ,-·• ' - ~~ . ..· ' - •. 

TO>KeHHe,mrcpopMaUHH O CTPY~TYPe·.a.aHHbIX, xpaHstWHXCSI mi BHewHHX ·sanOMHHaIO-. 

- 'm.11x yc:rpoiici,aax c npstMhI~ .a.ocTynoM, ,nocK~bKy•a aToM _czxy11ae:Han:6onee_ ae-

- 'i posrraoe JioKani.Hoe yHHqTQ>KeHHe. HIIq>OpMaUHH np.11aon.11T K noTepe'· BC~X naHHbIX, .. 
. . 

. s· nocne.a.HeM' naparpacpe rna~bI paCCMaTpHaatqTCSI. oco6eHHOCTH np-OI'paM-

M~OBaHHSI nc ll npH~~.ll.llTc~: on~caHHe·-;~3pa60Ta·~H~ri BH~'-x,yanbHC>il:.-: c:pe.a.bI . 

. ·. nporp~MHpOBaHHst." BHpTYanbHast flBYMepH8SI onepaTHBHast naMstTb_ HCKnIOqae-r 

Heo6XO.ll.HMOCT~ y'IHTbIBa;b npH. nporpaMM~pOBaHHH· TIC B03MO>KHOCTb COBM0CT• 
;, '~- ' ' . ·-

irniL pa60TbI c npyrHMH nc e oco6e~HOCTH .a.nHaMH'laCKm:·o pacnpeneneHHst na-: 

~SITH~ Bse.tiea.11e· BHPTY8nbHDrO npoeKTopa 'ynpomaeT paspa6crrey H OTna.a.Ky ,a.Ha-:

.ri~OBbIX npone.a.yp npn. o6cny,imaaHHH pasH~HnHbIX~ripoeKTOpOB MK H ~6ecne~ . 

. 'IHBaeT Je~6xbnHMYIO 'it1st npocTOTbi Mo.a.11<t>'nKaUHH annap~TYPbl ;asastaKy npo6~, 
'/ - • • ',. •r ' - - , • • > + " 

· neMH.oro MaTeMaTii:qecKoro o6ecne11eHHSI OT annapaTHooaBHCHMoro; • . 

. B KOHUe rnaBbI.IIpHBO.ll.~TC~ -Ta6nima CO~B8TCTBHSI rrpe.nnar'S8MbIX_ pel!le- \ 

.· HHli no opraHH38Ull'.H MaTeMSTH'l8CK~O ooecne'l8HHSI KpHT8pHSIMH K8'18CTB8~ Pea-

·. n;sann:st. npe.a.naraeMbIX pe~~H~il:··~03BO~SI8T Y.ll.OBJleT~~pHT~ M~orHM

0 

n~OTIIB~p~:.. 

:'IHBbIM .Tpe6oaaHIISIM K ~MaTe~aTH'le~KoMi,. o6~~ne~eliHIO MK,:: ~.a.-Ha~o ripe.a.nona-. 

•: raeT·--H:nuq.11e<cpe.a.cTB pa6~bI c •~e;MeH;Hp~~a~H·c,a·riaMstT~~. -~6yTc~ay~~HX· 
t" f - • - -- - ., ._. • > - -. ',· ' ' -' : • - ' 

o6bI'IHO B 3BM 'cpe.a.Hero. Knacca, H .Tpe6yeT ·cno>KHorcf .a.HcneT11epa~. Ornn~H j 
: .. . .. . . '. . .· ' . .,J ... 
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:- j' __. -

/ 

. TMbHOii: oco6eHHOCT'bIO iwcrieTtiepa sinnSieTpSLTO, 'ITO :i:>H SIBns.i~,:;cSI .e_qR,HC1:BeHHOii: 
.. • ••• C 

. peanneHTHOii: .'i8CTbIO. nporpaMM CllCT8MbI 1I 'ITO OH nonHOCTbIO .opraHnayeT. BCe 
- . ' • • . "· - • ""I· ' • '. " '-. • • • ,,, .• .~.-- "• ~ 

KOMilOHeHTbI pe.)!{1IM8 MynbT1IAOCTy:na B MK~ ~TioaTQMY B Her.o BKmotieiia /qaCTb ···. 
'._ .. .. -·,: :---· '·. ·_:·~ ·--~·-·· ,'.•·. __ ·-.,:·.~··:'-··- ~--.·· :--.,.· -::::·- ~~--~ .·•.-. -:-.--,·--'.' ·-;:·,.·_ 

npouenyp,. BXPASIIU1IX o6bI'IHO B onepaunoHHbxe·; cncTeM_hI nnn B TIC. B cnenyIOllUIX 
\: : .. •::;:~ .. ~- ·: ·'_- ... ,··._ -· .··· '--· '_ ·,.;. ' '. ~. :. ~ 

JJ.BYX rna~x paccMaTpnaaipTCSI, .B qacTHOCTn, cn.oco61,x cHn)KeHH.si TPYA?e.~KOCTII . 

pa3pa6m:Kn anc,n~T~epa ~u i~eTOAbI p:3annaa:mm cerMeHTHOii: i:xa~iSITR •. · 
' :·-- - . -. . 

. I 

ff ipeTbeii: '.. rriase 'paapa6~TbIB8IOTCSI BOilpOCbI opraiinaauHH nncn,e-rqepa KaH::· 

nporpaMMbI,: npnBOASITC$1 paapa60TaHHbie CTpyKTypa n (:OCT8B nporpaMM .t(HC.:. • 
. . . . , ;4:..5; . .· .. ... . . . . . . 
neTqepa_ ··•· 

ITosi,iweaui:;xe Tpe6osaHim · K sq¢eKTRBHOCTH riporpaMM nncneTqepa, . pa6o:... 

Ta10iunx B peani,uoM speMeHII c· nonKn10'ieHHoii: K·3BM annapaTypoii,· aacTaBJlSI- ,: 
~ - . .. - . - . ' . , 

eT,ncnonbaosaTb B KaqecTBEl' cic.Eiosnor:o SI3hIKa nporpaMMHpo:eaHHSI SI3hIK yposHSI 

. I 8BTOKO.t(8. 3-ro\npnso;nT K, 6cihb~Oit"aep'o51T~OCT1I' BHeCeHHSI OllIHOO~· npn paapa.: •· 

c5 OTKe/ OCHOI3H8SI qacn,' KOTOpbIX )3. CAey ~~qe.un~HK1I . .gircne;q~pli'. : npDSIBruieTCSI. 

B . Tpyri~onpeiicKaayeMbie. MOMeH~bI speMelm:: Tioa;oMy 'npe~naraeTCSI '. . AJlSI 

·ynyquieriIISI· KaqeC-TJ:l8 :pasp~60'l'KH ~cn6nb;'.0;8Tb nonxon.'cTpyK-rypHoro nporpaM-

· Mnp~BaH~si; ·a'a;Ka'!eCTBe 'ocHOBbI,;.. Hcnonb30B8Tb Ta6n1IUbI peweHnii: ('fP), nb--

;c:Karoriuie itmpMa~b~IO npoaepey nonHOTbI -~anaHHSl anropIITMOB pa60TbI BO· • 
. · ._. -- ~ . . ' .· __ ....-:--:- . , ' 

BCeX B03MO)KHbIX 'cn'cy'aunSIX ... BoaM.O)KHOCTb CHCT0M8TfflJ:8CKoro npirMeHeHnSI TP ; 
\ . ' . ' . . -

06 ~CHOBbIB88TC~; nyreM -n OK83~TeJlbCTB8 ·• ;YH1IBepcaJtbH OCTH
0 

TP KaK· cpencTaa· 

nporpaMM1IpOB8H1ISI~ LlnSI aToro BBOAII_TCSI cpopM8JlbHoe onpeneneHlie TP B anne 
. ··. . .· . j ,.• 

w': ,tic_:; u P 
. '.. i ·. . . .-. .. . ' 

:· 1 er. .. .. . i.£ J . 

,,_~-

rne -C: .=. I c: . . I "." MHo>KecTao ·aaaqeHHii: 
1· ... 1n·• --· .. ·, . ; .. , 

nporpaMMoI; • P._=.{ pm l, :;-.MHome~TBo J:t_e~STBHii:; Pj - j--ra.SI CTen_eH'b MHO:- _ 

\ 
. i--roro ycrioaHSI .. Han nepeM·eHHbIMH 

mec-rsa; 'J ~7 ,'!lIC_~O,; neii:c,;:a~ii:-B TP; ... I :- qncno_yCno1mii: a' TP •... [!C?K838HO, .. 

'ITO TP MomeT 6~1Tb · .. caeneHa K jTH~BepC8JlbHOii: cpyHKUH1I, onpe,neJlSIIO-. .... - .,, ,, ~ .. . ,. 

• :·mefi npouec;. BhI'!HcneHnSI Ha nncKpeTHO:fi 8BM, T~e. •fro caMa TP yHmiepcanbHa~ 
, ••- ,- ••. ' , ••• r ,. • <' • •• ' ,••• • 

IT0Kaa1,iaaeTCSI, 'ITO mo6a'SI npOl'paMMa: Mo>Ke-r. 61,1Tb noc.11)0eHa KaK nepapxmt TP ! 
. .: _; ,.. '"• _, . . . .,·' . .' , --· -.:: ,,_ . .. ... -~·•. •. . ... ·, '• •, ,· -·.' .'·' -. . -

onpen~neH_H'.oro B1IA8, .K8>K):l8H .. H3 KOTOpbIX BKrooqaeT TOJlbKO neii:CTB1ISI :.8Jll:?MeH- · 
. ·.,, . ' . . ',• 

<Tapaoro fIJHICB8llB8ll'.H5I-ll, B03MO,>KHO, Bbi30B JipyrHx TP ~aK npouenyp. B Tip'n---
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no>KeHHH Ill noKaaaao,. irro TP TaKoro BH.!la. OTBe11~10T-Tpe6~BaHHSlM K- K~Hc~K

UHSIM CTpyKTy-pHoro. nporpaMMHpoBaHH.sr, •• BblBO.!lSITC.SI npaBHZia- Bep_H<pHKa1fail 'TP 

B .. HOT8UHH. Xoapaj yKaabmaeic.sr CBSI3b ·co 'cTpyKfypHbIMH -KOHCTpYKUH.SIMH _JleitKCT-
- , . ; . ,- _,_ . . . 

. pbt H BbIBO.!lHTCSI cna6eii:illee npe,llyciio~mi,nriSI TP. 

- · ]lanee s rrurne o,6oc'm:>Bb1BaeT~SI CTPYKTYpiroe aeneHHe aHcneT11epa · Ha 

4iY°HKUHOH8JlbHbie nporp~MMbI, nporp~MMbl SI.!lpa' H OTn8.!lO'lHbie: nporpaMMblo K 
·. . .. · . . I . • •. 

;- cpyHKUHoHanbHbIM OTHOCSITCSI nporpaMMbI, BhinonllllroIUHe. aaaa.'lH co6cTBeHHo op:-·• 

raH~38UHH MynbTH.!lOCTyna. 0CHOBH~Sl uenb Bbl.!leneHH.SI. ripcrpaM:M SI,!lpa COCTO~- ' 

. ·B ynp·o~eHHR pa3pa6.0TKH. H OTnaaim qJYHKUHo~nbHb~ nporpaMM nyTeM ~eHTp~.:,. : \ . 
_, - . .; . ..- . -• . . .- . . _- ·-... ... 

· n~aauHH H yHHipliKaUHH,cpyHKUHoaanbHO-HeaaBHCHMbIX npoueayp. Paapa?OTaHHbnl:. 

,:'.aaTOMaT-n~p~-K1110tia-renb npouecCOB li_ nporpaMM -peariHay_eT HH>KHHii>. ypoBeHb 

nnamipoaaHHSI ueli:TpanbHOI"O npouecC()pa' 3BM H Il03BOMeT ·He cneaHTb, npH . 

nporpaMMHpoBaHHH :aa c·RTYauHo~HbIMH CBSI3SIMH; KOTOph1e-MoryT · BOOHHKaTb · 
~ . . ~ ~ . . •· - -

~ ;pH ·acHHxpoHHoii pa6~e _6no!f~~ IPYH~uHoHanbHbIX ·npe>rpa.MM ,amineT11epa. Pe3H

··, rieHTHaSI a0:HaMH11ecKaSI -riaMSITb, ·.· npHMelieHHaSI B .!lHcneT11epe ansi · xpaHeHH.sr 6y

<pepHb1X H pa6011HX MaCCHBOB, __ Il03B.OnSieT .i:IOBbICHTb-a<p<peKTHBHOCTb HCilOJlb30Ba..:·. 
• . • :,. , • ~ • ' ' r • • • • - ." •· • - • - ,. '. ', • • • ••. , ! • . _.- - • • • 

_HHSI on~paTHBHOH naMSITH ,llHCileT•rnp.oM H 06.iier.'lHTb paspa60TKY <pyHKUHOHanbHbIX. 

··.·. < , :·nporpa~M, ~~non~~YIOlll;X ,o6my10·
1

pa60~~ ,HH<pO~~~UH~ B ~~~HXpO~~~~ pe>KHMe, ... 

. · :Tlpe.!lnO>KeHO O<pOJ)M;Tb,•SI~po .!lHCIIeT'lepa KaK paciuHpeHRe .;ouecco~~: 3BM, ivm 
.· - - .-, -, ' . - - ·. . -.. . ~-. -

11er·o ·. 0:cnonbaDBaTb. <pyHKUHOHanbHO · nonli:b1il· Ha6op Ma.Kp oKoMaH.!l ot5pameHnSI K 

-~p~pa~~aM; BXD.!lSIIUHM.B SI.!lpo·, It'paapat50T~~ coc~aB H.'<popMaT'T~K~ Ma~pb.:. 

. KOMaH,ll · .!llm .!lHCneT'lepa •. 

Orna,llO'lHbie, Y. Iiccne,llOBaTem,cJme"cpe,llCTBa HeOOXO.!lHMO BKlIIO'IHTb. B < 
- - - ·- .·._ :- . . ~- .. .-w-: _ .. ,_ - - _.: . . : . ,-. , : : , ··;,,-. . ' .. : - - . 

.!lHCileT'lep MK BBH.!lY-BOSMO>KHbIX MO.!lH<pHKBUHH npH 'H3MeHeHHH 'annapaTHOit 'Koff· 
'. . ' .. . .. - ~- - -- .· - , .. _ . . - - -, . 

H co<?TaBa npoeKTopoB ·Bo BpeMH ~KdrmyaTauHir. 06?C~OBb1:eae'J'.c.S1· 

~enecoot5paaHOCTb BKmoqeHH.SI -aTHX'. cpeACTB B Sl,llp~ H npHBO,!lHTC.SI HX COCTaB, 
- ~ - •, - '· . . , . - - . . 

4e-rsep1-a.sr rnaBa; n~BSI~eH~ pe~nnaauHH lieKOTOpbIX qJYHKUHit ancne-r11e-, _c. 
~-- - . . . ' - .. - ~ - ~ . - , . ,.· . - .. 

pa, 'npH'leM _cymec-r~eHHoa BIUIMaHHe;yaeirneTCSI YHH<pHKati~H; <pDPMBTOB. H'Ilpoue-~·;. 

.. . ·.. . . . ·' . ,,,. .• /7-9/ '. .. 
.!lYP ·• KaK cpe.!lC';l'BY ynpomeHH.sr _gHc_~eT11epa • · 

·, 

'B •· nep~blX. Tpex. riaparpacpax: OllliC:bIBa~TCSI yHH<pHK8UHSI 2.:.yp OBHeaoii' . .!lHHa.;:, .. 

M~'leCKOH :naM.SITH, /anri:>pHTMbl pacnpeneneHliH '-;Toti naMSITH H op~a~«aaJlHH Bbl~ 
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' ' • • • ; '·.· • : •, ~ : • ,' I 

. 'lllCJIII'I'e~bHOr"ctrip6ue~c~.< Tipennon<eHO -UCilOJlb3°0BaT~ npII peaJIIIsaunu:c MTI. Co-

· __ qe;aHII0e cer.MiHTH.oro 'p~cnpeue~eHIISI on~;aTIIBHOM riaMSITII C ~eI'M
0

8HTH6-i:.;aHII'l-
.,_ ... ·- • - ' • . ' ·.·.·"' • - ', ' - • '.. .•' . - / ,'. ._i - • • . ' ' 

. HbIM. pa~:~peneJieHIIeM 'aHerirneii :naM~TH; IlpH ~a~oM.;CO'leTa~HH IlOJIHOCThIO 'pea~n.::. 
' • • ' - • ; • - - - ~- - ' • -- • • < .-

' . ;yeTCSI aiipTya{lbH~SI naMSITb, onn:caHHaSI e6 BTopoii rnaae. KpoMe ~cro, . 'npH 

3T,
0

0M ynaeT~SI-n~pCTb~~H cpeacTBaMII llOBblbHTb coxpa~H-~~b' ~mpo~M~~H-H B CH;_ 

CTeMe II ycKopIITb: B cpenHeM· o6MeH Mewzy >onepaTliBHOii: H. aHewHeii naMSITbIO. 
-·, ' :_, . . , ' . - , ' ~ : ·~ -

DpIIBOJlIITCSI, paspa6 OTaHHblli aporpaMMHhifi. MeT~Jl peaJIHsauHII JlOCTyn~ K Ta_ KOH .. ' - ·-- ·. . . . ' ,_ - . . . . .. 

naMSITH Ha :3BM . C~)lH8J:'O KJiacca, He IIMeromeft COOTB8TCTBYJOIUHX annapaTllb~ . .. . . -- ' . .. . ·.·.. . . . . ·• . > . . . : ·. .. . ;. . . . . .. · ...... . ✓--. ··.• . 
-cpencTa·. -06 OCH OBbIBaeTCSJ '. IlpIIMeHHM OCTb. rTaK or O MeTO]la, 6asnpyromer OCSI Ha 

IIHTt:J>npe;aunu··cpyHKUIIH annapaTypbl: JlJlSI Kruicca _TIIIlOBbIX 38.]laq .MK, _rpef.ln'o- • . 

meHHaSI. opraHIIsauIISI naMSITH Taicme· nroaorui:eT. a·occ-raHOBliTb pa6crrocnoco6HOCTb 
. " -,~' --.:.-...-::- :·: --·; .. / - - . . --~.. - - _, ', '~ 

CIICT8Mbl. nocne cpa.TaJibHOr'o i:::6oSI 6es . hpllBJie11eHIISI CIICT8MHblX nporpaMMHC,TOB . 

n aHaJinsa- npII'IHHbI H BOS~O~HbIX 'dociienC:TBH~-c66SI: CocT,051HIIe/:a : ~KOTOp~M-

0~83b_IBaetCSI npo,uecc o6pa6drKH Ha Ka}KJloM" npoeKTope, O]lHOSHa'lHO li3B8CT8H 

onepaTopy aesaaIICHMo ·OT· MOMeHTit c6ost.' ,.. .. ,,, .. ' 

.~ H Tp~Tb8M>Tiapa~pacp~ : rrpHBOJlII~csi•n o6ocH~BbIB88TC~ l:l.JirOpIITM xnpa~Jie~ 

HHSI nnTI, a.:a TipIInomeHHII IY 'diopM8Jlbl{O i:toKa3bIBaeTCSI ero KOppeKTHOCTb, . 

· [ :B: ri~~JI8JlH~~-: n~p~pacpe naHa cxet.m',opr~HII38UIIII ]lIIaJiora C ripoeK;op~-. 

MII pa~HbIX. TIITIOB, ,HCilOJib3YIOIUaSI yHII!plfUIIPOBaHHOe• coo6meHlie KaK 8]lHHIIUY 06:.. ~ 

. MeHa.· T;KaSI yHmpHK~iurn ·nos~OJISieT' 6es ·pacwIIpeHIISI: C~CT8°Ba pesHneHTHblX ' .. 
,. I· -, .' .·. . . , , • "'-, ". . , 

npor.paMM: Jl~Cl18T'WPa opraHHSOBaTb . lIMIITauIIIO ycTpoiicT~ npoeKTopa TeJieTaii-

. noM, .Heo6~onIIMyro ·nnSI DT~~Jl~H TIC a nnanoroaoM pemIIMe, npoKpyTey;, TIC c·· 
-"',· . .: . ''. " . . " " . •' - - .• ' , . . . -- . ,, 

m::n_OJlb30BalIIIeM nporpaMMHO creHepIIpoaaHHhIX H~H xpa~Silllli:lCCSI B ·iraM_SITH no-,.·· 

CbinOK Oil~)'.laTopa npoeK1;'0Pa/a' :faKme, opranIISOBa;b o6MeH ]laHHhIMH. Me)!{Jly 

. pesIIneHTOM nIIcneTqepa · II. er o nepesarpymaeMbIMH ceKUIISIMII, 
• • • ~ ,' , , ' ~ ~· - - ,, ' • • , 

- j 

._:ff IJSITOii rnase IIaJiararoTC,I M8TO]lHKa H pesyJibT3Tbl 'ai<cnepHMeliTaJibHO-

ro HCCJiei:\bBBHHSI. pao_OTbl CIICT8Mbl FAUST '. B sKcnnyaTaUI!OHHOM_ pe)Kll~e Ha 

OCHOBaHIIH CTaTIICTH'l0CKllX .uaHHbIX; HaKonneHHbIX >. ' B ' Te11eune 1977-78 rr. 

OrrIIChIB'.aIOTCSL COCT~B CQ6ripaeMC>li IIHcpbp0aunII, ee \i6~e~. npe)lCT~BHTeJlbHiTb' 

' II cnocoohi 06pa60T1rn: ITpIIBOJlHMble xapaKTepliCTIIIrn· BbUlOllHSIBWIIXCSI B CIICTeMe 
·- ~ '• 1' 

· p~6o:r· IIO]lTBep)!{Jla~h-. OCHOBIIhie rrpennOJio>i<:emrn, .TIOJlO)K8HHbie a, oi:::aoay' a:Iianu;...:_. 
- • ' . •. .- - • • , ' . ' • 1. ,. ; • ....... -~ 
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'sa rn. II. PesynbTaTbi HsMepeHHff xapaKTepHCTHK pe:lKHMa MynbTHJlOCTyna no-

Ka3hIB8lOT i '!TO sarpysKa · cncTeMhr:sa yKasaHHhIH nepno.i:t ,llaneKa OT KpHTH~ecKott 

np~ KCYI'Opo~ CHH:lK89TCSI npoli3B0,llHTe~bHOC'l'b o6pa60TKH. 

&iKnrotJeHRei • OcHOBHhIM pesynbTaTOM p-;160ThI SIBnSieTCSI 'COS,llaHHoe MaTe-

· l\.i8'rHqecicoe o6ecneqeHHe pe:lKHMa MY1IbTH.llOCTynt3 .llnSI npo~MOTpoa
0

0-0:3MepHTenb- .· 

Hhci: np~K;~p6~ MHcroq>yHKU~'oaanbHOI'O Koi-;-mneKc'a.:~pa60TKH,:Ha ~~38 3BJY1' 
-✓ • ' 

,, •· ,cpenaero Knacca. rro CTPYKType' H B03MO»<HOCTSIM, iipenOCTSBnSieMbIM nporpaM;.,; 
-- . - -~~ . . . - . - ' - ·,--. . ' . . . . - \ - , . 

·, M8M' conpoBO)K,[l8HHSI o6pa60TKH ~HHMKOB, paspa60TSHHoe MaTeMaTn-iecKoe,.: o6ec-
- , •• , • s ::_ ~- • •• - • • -· _, ~ - ' ·' 

neqeane HaXO,llHTCsi Ha ypoBHe nepe,llOBhIX CHCTeM iconneKTHBHoro nonb30BSHHSI, 

· Ho He Tp~6yeT annapaTHbIX: ~P8.llCTB,· HMe10mnxcsi· o6hitJHo T'onbKO a MOIUHhIX 3BM •. · 

B npouecce paspa60TKH 61,rmr nonyqem,r pesynbTaThI/ ·npe,llCTaansiroiune 

CaM OCT OSITenbHhIH' ~aytJHhIH · H. npa~TH'leCKHH_: HHTepec:. 

·.1. ITp~.llno>KeH H peairnsoaaH npnaumt nocipoeansi · nporpaMMHoro o6ecne-
- _, • - .;c • --

,··. ~eHHS1° o6pa60TK~ 'cH~MKOB KaK <::_neunannsnpoaaHHOH 'ce:cTe~~i' .. KonneKTHBHO:£:'O, 

(nonbsoaaausi,'· npe.nn~ara101UHii c6.3.llaHile anpT~anbttoii cpe.llbI ~p~paMMHpoeaaasi 
-- • • , I - • • . - ~ ,. - . . • . ' -

. 38,lla'I KOHTp'orur ,onepaTopa. Ha OCHOaaHHlt aimnusa THllH'IHbIX 6co6eHHOCT8H 'Ta-· 
. . . . . -- " : . 

KHX' aaria~ paspa60TaHa "KOHKp~THaSI BltP!Yfa~bHaSI cpe,lla .llnSI' MHOt'oq>yHKUHOHanb-.- . - . ,. ' -- ,_ . . . 

,'' HOI'O KOMnneKca o6pa60TKH, Il03BOJ1SIIOIU8SI'. C0'19T8Tb yHHeepcanbHOCTb .llHancro-
- - - -- ' -- . - '. . - . -, 

• ~BhIX~nporp.aMM·:c aqxpeKTHBHhIM ucrion~oaaaneM. pecypc6a 3BM~ · 
. - ' - .... ' -- - . 

2~ · ITpe,llnO>KeH. IlO,llXO.ll K opraHHsauiiu" CTpyK'cypHhIX npcrpaMM, npe.nrionara.:.. 
' . -·' 

lOIUHH_CHCTeMaT_HtJeCKoe ~cnonbSOBaHHe -ra6nn,u, peweHHH •. ' / H Il03BOnSIIOIUHH 

;np~THTb K?nneKTHBHylO paspa60TKy norlt~eCKH opHeHTHp,oaa~HhIX , npcrp~MM.· 

·noKasaHa yHHB~pca'nbHOCTb.:BB8,ll8~H~IX CTpyKTypHbIX Ta6nnu peweHHii KaK npor- ' 
-- ~;,,. _: .-' -

, paMMHoii: KoiicTpyKunu, noKasaHa ex casisb c:.a.pyrHMH CTpyKTypHhIMH KQHCTpyK~ 
- •' ~ • _ _- I" • •,. • • • f • • • • • '• 

" UliSIMH. Onpe,lleneHbI npaaiina aepH<pHKaUHH' TP, n~saorunomne <pOpManbHO .ll~Ka..:., 
• - ' • /. ~ • •• • - • >- -- - ' • 

shmaTb KoppeKTHOCTb nporpaMM., B K8'18CTB8 npHM~pa ,npMBe,ll8HO .llOKasaTeilb-
• • - " ' ,': '.· < • -

CTBOKOppeKTHOCTH:paspa6~aHHOI'O anropHTMa_peopraHHSaUHH naM~TH 3BM. ,;.;. 
• ' • _;..,.- - ·-. - > - • 

,'' 0,llHOJ:'O H3 Ba>KHeii:uiiix ali-opHTMOB opraHH38UHIL.'MyilbTH,QOCxyna •. :' 

. . . ·a. Pasp~60TaH c~~o6- pe:n~saun'H. B~J)Ty~nhHoft, c~rMe~TH~ riaMSITH;, 

nosBonsi10ni011.:op~a~~soa~~b ~JMsrTb T~Koro BH.ll~·Ha ;BM cpe.llHi/o.•· Knacca,. 

~e ;HMe10~~fi 6o~aeTCTBY~~X:-annap~'-rHh~X cpe.ll~Ta;· floKasaaa npaMeHHMOCTb' 
• ·• ••.. ' , . r • I • 

'TaKOI'O M8TO,lla ,llnSI KOMnneKCOB .llH8llOI'OBOH OOJ)a60TKH ,llaH~hIX;: 
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4. ITpeanomeH cnoco6 lIOBbllll8Hlrn: aaiie>KHOCTH pa60Tbl. KOMnneKca :,:hpa:. 
• 

0

H8lIH~HH ~6o~B ~~~apazypbl n o~~(ioK•; B . np'Or'paJMax: Cnoco6 ~H~Bb~BaeTCSI:·Ha 

co~eTaHHH cneunanbIWii opraHR~aJnu ~~M~"H;l;oii naMSITH :;;- Hcn'onb30B8HH8M npo-
- . . . - .. ,✓ ite.ilyp KOJ:llipOB8HHSI n· noosoruieT ·BOCCT8H8BlIHB8T~ pa60'l'ocnoco6HOCTb CHCT8Mbl 

CH.I8MH. onepaTO}'.)OB .·6es ,aJiallH38; npH'IHH c60.11 H ero TIOCll!:\L{CTBldi~ 
/.: 

·. 5. Paapa60TaH COCT8B .npprpaMM L{HCIIe~qepa MHoro4rYHKUHOH8llbHC>rO, .. _-::,. . , ' ·-
nneKca _o6p~60TK«.' Pa3pa60'raa a'a.6_op 11pHMHTHBHb1x KOMaHti, -~6e9ne11nsaro1Illix · 
Ilp8!lCT8B1I0HUe :· HJ:lpll J:lHCil8T'l8pa 'B BliL{e BHpTyanbHO!' 0 -· p~curnpeHHH , . npo-: . - ' ·,' .·,.. . - . . .· ,~ .. -. ' ' 

... ueccopa_aBM .. 

6, -', Pa3pa60TaH cnocot;,· 8BTOM8TH'l8CKOI'O_ ll3MepeHHH xapaKTepHCTHK pe)Kll-

Ma. MynbTHa·ocTyri:a a. MHoroqiyHKUH_oaanhH~M KoMnneKce a Teqeane 
··, ,· ~ ·. - .. 
. .. 8KCfiJiy8T8Ullli. , 

n11.-T EP A,r Yi=> A 

1 •. A~l1.fpoMoB;, A.IO.CbI'leB, E;n:w~~6aKoa. MaTeMaTH'leCKoe - o6ecneqeane • 
1<:oMnneKca npoeKTopo~ l1c1JB3 (cncTeMa FAUST).· · TpyLtbI PMHOTexau11ec:.. 

-.... Koro ·nac-:rlITyia ·AH CCCP, . .1974, Ng 11; CTP• 112-118~ . . , . ·• · 
2~ A.IO.Cbt~ea. Opraairsaun.11°riayxypoa

1

Heaofi naM~TH a CHCTeMe o6pa6oTKH .CH~M- . 
· KOB Ha np'ocMOT})O~O-H3M;pHT~llbH~IX npoeKT~pax.· MaTepHallbl ceMHHapa no , 
. 66pa60Tm{ cpnaiiq'ecKott: HH<pO!)M8UHH,' APYC, EpeaaH, 1978,' CTp. 374:.:.382. • 

3 •. B.H.Boii:~oa, A~n:BoH'l'"'.QcMonoacKHH, IO.H.11BaHoB, A.IO.CbI'leB, E.nJUep:...·' 
6aKoa.llporpaMMHpoaa1me 38L{8'1_peanbHOro BpeMeHH B cncreMe FAUST.· 

... ·ITpenpliHT 11<IJB9 78~149,. Cepnyxoa, ·~1978. ·•. . · _ > · .·· ,·· . · .. . , -, 
4. A.n.poa11-0cMonoacrurii:, A.IO.Cb1~ea,. EJl.IUep6aKoa. ITpHHUHfibI noc:Tpoean.11 

crreunannsnpOBBHHoi( onepauaoHHOH CHCT8Mbl L{llH KOMnneKca o6pa60TKH 
CHRMKOB c fiY3b!pbK.OBbIX' KaMep irt(rrpocMOTpoao-HsMepHTeJihHbIX npoeKTo-. 

- pax. ~Te3HCbI aoKlIBJ:lPB Bcecoro3HOI'O, coaen:iaHHH, no cncTeMaM_ aaT0MaTH3~..: 
UHH HaytJHbIX HCCll8L{OB8HHH;PHra, 1975~,CTp~ 137;..141, '. . . · .. 

5. B;H.Boii:uoa, A.JI.Eoa11-QcMoiroacKrrii,. IO.H.11aaaoa,: A.IO.Cwi:ea, E • .U.lllep.:. 
6aKoB.· .nircneT'lep s CHCTeMe FAU,ST .. . lfoCTb t ITpenpmri 11<1>B3 79:.:._79, 
Cepnyxoa, 1979/' . : . . . . _. . ' 

Ei. c-B,H.Eoiiuos: A.11.Eoati,;.OcMOJIOBCKHH, IO.H.11aaHOB, A.IO:Cb1'!eB, E • .U.lllep-
·• 6aKos: .UncneT'iep a CIICT~~e· FAUST ; 1!aCTb II. ITpenpHHT 11<1>B3 _ 79-80, . 

Cepnyxoa, i979, . . ._·.·. , . . . ·" . . . ·. . :- .· . 
7~ A:IO.C1,111ea, •A~M~lfepao6p6suea •.. CHCTeMa CBH3H ·npocMoTpOBO"'.".H3MepHTenb-' 

- ' · . HbIX npoeKTopoa_ c yansepcanhHoii: 3BM. Tpyai,1 PaairoTexaa11ecKoro 
MHCTHTyTa AHCCCP, M., 197,2, i--fo' 10, CTp •. 52-58 • 
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; 8.; A.J1.B'oH1I-0CMO,llOBCKIIi:'i, A.11.fpoMOB, B;A.KyabMIIH, A.IO.Cbl':10B, E • .U.lllep- ' 
6aKOB~ Onepairn:0HH85! Cl!C'l'8Mll .KOMIT118KC8 o6pa60TKH CHHMKOB- C IlY3blpbKO~ -

·. -- B~xx• K8Mep Ha npoCMOTpOB0:...1!3MeplITEmbHbIX'IlpOOKT~pax. MllTepiuini,1 ceMH
Hapa no o6pa60TK8 cplI3lI'l:8CKOH IIHcpopM8UHII, APYC~ EpeBBH, 1976, CTp. 

· 356-36-4. . .. . . . . 

A.J1.BoHtJ:-0CMO,TIOBCKHtt, A.IO.Cbi'l:8B. Pec'ypCbl onepauHoHHOli CHCT8Mbx' 
. STOL H IIX pacr.rpe.ueneHHe. Tpy.uhi Pai:iHOT8XllH'IeCKOro lIHCTHTyT8 AH CCCP, 
1~74,' N2 17, CTp, 2:35-242. .. 

/ 

PyKonHC!=> IIOCTynHna a ;H3AaTen6cKyro rpynny 
26 . o_KTsi6pst ·· 1979 ro.ua. 
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