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roaopyH H.H., IlaxOMOB B.n., lllenea C.A. Pll • 11504 

AH~nua CHCT8M 8BTOM8TH3HpOB8HHOro npoeKTHP0B8HBH, 
B31'0TOBneHHB H KOHTponH ne11aTHbIX nnaT 

PaccM0Tpel!hl CIICT8Mbl 8BT0MST1!3Hp0BSHII0I'0 npoeKTHP0BBHllll, H3I'OTOB-

118HHll u xoHTpo1111 ne'laTHhIX nneT (CAITP), 11x TeopeTH'lecxoe, nporpaMMlloe, 

HH¢,OpMSllHOHH08, T8XHH'18CK08 H TexaonorH'l8Cl{08 ot5ecne'leHH8. Aaane:aapy10T

Cll opraHB38UII0Hllbl9 iaonpoCbl C03/181lllll, BHe11peHHll H axcnnyaTBUIIH CAITP 

B ycn0BHllX HCC~e11oaa,:e11bf_KHX 1111ep11~1x ueaTpoa H, 1;1x 9KOIIOMB'18CK,;;- ~<l>
c!ieKTHBHOCTb. Iloxasae·a aeo6X0l111MOC:Tb K0Mfl/18KCHOI'O peweHHll o6cy')ltp.aeMOll 

npo6neMhl, 

Pa6oTa Bb!O0llHeHa B na6opaT0PHB Bbl'IHCl1HT91lbll0ll T9l\HBKH II 

8BT0MSTl!38UHH OlHIH. 

CooomeHH9 O6b9/lHH9HH0I'0 HHCTHTyTa llll9PHb!X HCCl19/l0B8HHII. Lly6Ha 1978 

Govorun N.N., Pakhomov V.I,,, Shchelev S.A. Pll' · 11504 

Analysis of Printed Circuit Board Design, Production 
and Control Systems 

Analysis of printed circuit board design, production and 
control systems (CAB) is presented, The problems of theoretical, 
program, information, technical and technological provision are 
considered. The organization, introduction and exploitation of CAB 
in research nuclear centres and their economical efficiency are 
analyzed. The necessity of a complex solution of the problem 
considered is demonstrated. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

@ 1978 06>,el/HHeHHbiil HHCTH't'yT HP.epHbIX HCCOeJlOBSHHil P.y6Ha 
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He HYJtHO d1,1Tr, cnermaJIHcToM, ttTod1,1 1m:neu,HacKOJII,KP CJioimee 
CTaJia sa nocRenHee BpeMJI cosnaBaeMM panROSReKTPOHHM annapaTypa 
(P3A), H B TO JKe BpeMJI apceHaJI cpencTB paspadOTtJRKOB OCTaJIC.f! npaK
TRtJeCKll des ll8MeHemifl. B OCHOBHOM npoeKTRPOB8Hl!e BeneTC.rr C IlOMO
llll>ll I<apaHnawa H dYMani:. 

HaRRtJRe 8TOfl Bee YBMlltJHBaDmettc.rr W!CilponopUHH ll npnnaeT oco
dyll 8KTYaJII,HOCTI, npodReMe 8BTOM8TH88UHH BCero CKB08HOro UHKR8 
npoeKTHpoBaHl!.rr, HSroTOMeHl!.rr 11 KOHTpOR.rr PaA. TaKllM odpa30M, Heod
xonm,OCTI, 8BTOM8Tll88UHH odyCROMeHa: 

pesKRM ycRoimeHHeM PaA, 
pacnmpemieM BblilORH.rreMblX ell lfJYHKUHfi, 
yBeJIHttemieMAHHTerpaUHH SReMeHTHott das1,1, 
IlOBbllIIeHReM TpynoeMKOCTH; 
YBeJIHtteHHeM CpoKOB paspadOTKH, 
dblCTPblM MopaJir,HblM cTap?mieM P3A, 
TPYltHOCTI,ll, a tJ8CTO ll HeB08MOlKHOCTI,I) llCilpaBReHH.rr onmdoK 
11 BHeceHl!.rr ll8MeHeHHtt, . 
HeajxpeKTm!HOCTI,I) HCilORI,80BaHHH 11MeDmwcc.rr tte.noiietteCKRXpe
cypcoB, 
YBMHtJeHHeM tJHCReHHOCTll paspa60TtJHKOB, 

. . . ' ' - . 
TPYltHOCTI,ID BblilYCKa, ytJeTa, xpaHeHH.rr H paSMHO~eHM noRYMSH-
TSUHH, 
TPYltHOCTbD TeXHoRornqecKoff rronroTOBKH npOH8BOltCTBa, TecHo 
CB.f!38HHOff C npoqeccow. 'ripoeKTHpoiiaHM~ ' 

rRaBHOe R HeOdXOW!MOe YCJIOBHe nmpo~o°i,o~ BHSl(peHlIB M~TO):tOB 
aBTOMaTnsarmn B npoeKTnpoBaHJie FaA - aTo cosnaHJie nporpaMMHoro 
odecrretteHHH, rrosBoJUllOmero s/IJiI!eKTRBHO ncnoRr,soBaTr, nMeromeec.rr odo
pynoEaHHe Il cpencT11a BbltJilCRUTMI,HOff TSXHllKll. 
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38MeTHM, 'ITO, XOTH co6paHHM netJaTHM CXeMa, KaK npamuo,.flllJLII
eTCH KOHCTPYHTHBHIDI! ::meMeHTOM 6oJIJ,moro H 3Ha'l'HTeJIJ,HO 6oJiee CJIOlltHOro 
aneRTpOHHOro ycTpoffCTBa, nplIMlie 38TpaTli, CBH3aHHlie C naroTOMeHReM 
netJaTHOil cxew, HM.filOTCH OCHOBHOil 'l8CTLD o6men CTOHMOCTll nsroToB
JieHHH annapaTypu. 

.IJ:a.J.Iee ll3Jiara.roTCH C006pruiteIDUI no npoeKTY llHTepaKTllBHOff CllCTeMli 

8BTOMaTll3llpoBaHHOrO npoeKTllPOBaHRH, narOTOBJieHRH ll KOHTPOJIH netJaT
HllX ruraT (rm) MO)zy'Jieli KAMA.I{, "BeKTOp" ll @.' npepycMaTpllJlaD!llePzy 

C03Aa.H.He KOMIJJieKca MeTOAOB,nporp&lM .H TeXHOJIOr.HqeCK.HX yCTaHOBOK, 
ooecneq.HBaD~.Hx Bec1, npo~ecc or paspaOoTKH JIOrHtJecxoR cxeuu AO no
JiytJeHHR roroBoR nJiaru.OqeBHAHO,'l'TO TOJibKO TaKOU CHCTeMHliR IlOAXOA 
MOXeT oOecne'l'HTI, MaKCHMaJibHYD 3qx.!JeKT.HBHOCTI, aBTOMaT.H3a~HH.0AHa.KO 
paapaOOTKa .H BH0AP8HH0 nOAOOHNX C.HCTeM RBJiaerca TPYA00MK.HM npo
~eCCOM,Il03TOMY ocoOoe BHHMaHHe npM HX C03Aa.H.HH AOJIXHO OliTb YA8JI0-
HO BOilpOCa.M opra.HH3~HH paapaOOTK.H.A HM8HHO,HeOOXOAHMO ooecneqHTb: 

-onpeneJieHlle 06JI8CTll npHMeHeHRH CHCTeMli, 
-BH6op onTHM8JILHOii CTPYKTYPH CllCTeMli H MeTO!(HK.H npoeKTllpoBa-

HllH, 

-onpenMeHlle HaH6oJiee parnroHaJILHoli nocJieI(OBSTMLHOCTH paapa-
60TKH COCT8BHHX qacTeff CliCTeMH n liX BHenpeHHH, 

-BH6op Tnna 3BM, 
-opraHRsarnm BeneHHH pa6oqero npoeKTnpoDaHHH no cncTeMe, 
-llHBapnaHTHOCTI, CTPYKTYPH CHCTeMH K ll3MeHeHRl!M TeXHOJJOrHll 

npoHaBoncTBa H cnoco6oB npoeKTHpOBaHHH, 
-HHTepaKTllBHOCTI, CHCTeWil, 
-ananTHBHOCTI, CHCTelW, 
-opraHHaa~ BHeceHHH nocJielJYl)lllliX H3MeHeHHii B npoeKTHpYeMYIO 

IlJISTY, 

-opraHH381.(l!D HaKOilJI0HHH ll XpaHeHHH IlHgioPMarum (M8CCHBH naH
HHX, 6H6JIHOT0Kll nporpaMM, 6.H6JIHOT0KH 8JieMeHTOB, cnpaBO'lHHX naHHHX 

H T.n.), 
-opraHll88~ o6yqeHHH HCnOJII,30B8HHD CHCTeMli C noMO!llbD CaMOft 

CHCTeMli, 
-BH6op TeXH.HqecKHX cpencTB (ycTpoffCTBa nonroTOBKll naHHHX, 

penaKTHPOB8Hlffl. BHnaqn KOHCTPYKTOPCKOff noKYMeHTarum H T.n.), 

-onpeneJieHlle HOMeHKJiaTypu KOHCTPYKTOpcKOA noKYM0HT81.(l!H, Bli
nycKaeMOff 8BTOM8Tll3IlpoB8HHHM cnoco6oM,ll ee CT8HltapTll88IUIB, 
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- onpenMeHHe 410PMH BXOnttOA H BHXOnttoA HH410PM81.(l!ll lT)ISI Kalltno
ro 8Tana paspa60TKll CilCTeMli, e!(HHCTB8 MeTonoB ee 38IlllCll Ha 
HOCHTMe, pacnpeneJieHllSI' naMHTH, eAHHCTBa HonoB, gx>PM8TOB 

H T.n,, 
- 3qqJ0KTilBH00 coqeTaHHe aBTOM8TH'l'0CKOrO ll PY'lHOro npoeKTHpO-

BSHHH, 
- 8BTOHOMHOe HCnOJI1,80B8Hll0 OTJiallteHHHX nporpaMM CllCT0Mli /J,ll.SI 

8BTOM8TH381.(l!ll KOHKpeTHHX 38lta'lo . 
UeJiecoo6paaHo ocHOBHUe cHJIH cKoimeHTPHPOBaTL Ha pemeHHH rJiaB

HHX 88M'l, nocJienoBaTeJILHO 8BTOM8TH3HPYH oTneJII,HUe 3Tanu npoeKTil
poBSHRH H, no Mepe llX 0Tpa60TK.H, ncnOJI1,80B8TL npaKTll'leCKH. B nep

BYJ) O'lepenL Heo6XOn.HMO 8BTOM8TH8HpoBaTL: 
- HaH60Jiee PYTHHHU0 pa60TH, Tpe6ylOIUHe 60JILmOro 'JHCJia HCnOJI-

HllTeJie!; 
- TpynoeMKne H /J,ll.HTMI,Hlle no cpOKY pa60TH, OT KOTOpliX 60JIL

me BCero 3aBHCHT 061Itiift cpOK npoeKTHpDBaHHH; 

- pa60Tli, B KOTOpliX M8KCHM8JI0H aqqieKT OT npHMeHeHHH 3BM 
(KOHTpOJII,, aHaJIH8, npeo6pa80BaHHe llH410PM81.(l!H, noHCK li T.n.); 

- pa60TH, nocTSTO'lHO o6oco6JieHHUe OT npyrnx 8TanoB npoeKTH-

poBaHHH; 
- pa6oTH, B KOTOpliX aa6JWnaeTCH MSKCHM8JILH08 'JHCJIO omn60K 

paspa6oTtmKOB, npllBOwmtlll K 60JII,DIHM IlOCJI0nYJ)lllHM H3M0H0Hll.RM, 
BonpocH'npm,ieHeHHSI 3BM WLf1 aBTOMSTH3Sl(l!H npoeKTHO-KOHCTPYK-

11 
TOpcKHX pa6oT H TeXHOJIOrH'leCKOff nonroTOBKll npoH8BOnCTBa HM0DT 
CBOIO Cil01.(1!1pl!KY, !IOCTSHOBKa TaKHX sana'l HH(p()PM8JIIl30B8H8, a BXon

HaH H BliXOltHM Hff4lOPM81.(l!SI H0 SIBJIH0TCSI "lllCJIODO!. 

CHCT0MH aBTOMaTH3~HH npoeKTHPOBaHHH/B/ 

B HacToH!llee BpeMH Ka.KB CCCP, TaK H sa py6exoM aBTOMBTnaa-
1.(l!H npoeKTllpoBSHHH yneJIHeTCSI 60Jih!ll00 BHHMaHHe. OnHaKO BCe ll3Be
CTHli0 y HBC CHCTeMli CWI!,HO CBH88Hll C OTpacJieBHMH KOHCTPYKTHBaMll, 
TeXHOJiornea H THnaMH 06H'JHO HeCTaHMPTHOro T0XHOJIOrH"l0CKOro 
o6opyl{OBSHHH; a TSKllte HOpMMSIMH no O(p)JlM.ll8HlDl cxeMHOffH KOHCTPYK
TOPCKOff noRYM0HTal(l!H. K TOMY llte .WLfl anepHoit MeKTPOHUKH .xapaKTep
Ha 60JII,maSI noJISI aHaJIOrOBHX H l(l!qJpo-aHaJIOroBl:lX cxeM, npoeKTllpoBa'.'.", 
Hll:0 KOTOPHX Ha IIJIST8X C nBYXCTOpoHHllM MOHT8XOM.H0 npepycMaTpHBa
eTCH CY!ll0CTBYJ)!llID,llI CHCTeM&m. Ilo8TOMY 8TH CHCTeMH He npm,ieHHmCH 

B anepHHX ~eHTpax. 
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PaCCMOTpl!M H6KOTop11e 113 cy111ecTBYDllll!X Cl!CT6M. 

I. l{OMnneKC aBTOMaTH3l!POBaHHOro npoeKTHPOBaHl!H P~l!03neK

TPOHHOA annapaTypu (l{AI!P) peamrnonaH Ha <lase 3BM E3CM-6, M-220 

JI uanoa 3BM. BKnD1meT nporprurnH KOMilOHOBKH, pa3M6l!l6Hl!H JI Tpac

Cl!pOBKl! MHOrOCJIOAHHX netJaTHHX nJiaT (MIITI) pasuepou 250xl50 uu, 
l!M6Dlill!X ,llO 9 CJ106B JI CO,ll6pllta!lll!X ,llO 96 Ml!Kpocxeu (u/c). B l{AIJP 

np11ueHH6TCH KOOp,lll!HaTorpa¢ 3M-70J C qJOTOrOJIOBKOA, aBTO!AaTll'16CKl!e 

CB6pJil!JlhHl16 CTaHKli n pOH3BO,llCTBa rJlP Tl!Ila "il!MOJlh" JI "Reph 11
, rpa

rpOnOCTpOHT6Jlh. 

2. CncTeMa AC!ill-1 Ha 3BM M-4030 ACBT-M. BRJIJOlJaeT nporpaMMH 

pa3Mei.qeHIDI n TpaccnpoBIW IIJia.T I10lI. M/c "Jlor:ima-2". fl3HK nporpaM

MliPOBaHIDI - acceM6Jlep. Pa6oTaeT B nae ACBT. HcIIOJll>3yeT KOOp,Itlll

HaTorpaip SM-703. 

EcT1, TaKllte cncTeMa AClill-2' Ha 3BM M-3000 ACBT, 60J1ee ymmep

cam,Ha.sr, treM ACl{Il-1. 

3. E,Itll!Ha.sr CliCTe1.ia aBTOMB.Tli3runm npoeKTliPOBa.HRf! (D;AII} pea

Jlli30BaHa Ha 313M "System-L/50" li EC 3BM. H3HKH nporpauMHp0BaHHH -

Usercod 11 acceMOJiep. PacctrnTaHa Ha npoeKTnpoBaHHe MIIll T33 

EC 3BM, COlI,6pxtaI!llIX lI,O 96 r,:I/c li li3roTaBJIBBa6MllX no T6XHOJlOrlili 

CKB03HOH M0TaJJJm3runm. 

4. ABTOMaTli3llPOBaHHM CllCTeMB. T0XHWl0CKOro npoeKTliPOBaHWI 

pa,IUioaJleKTpoHHoii annapaTypu peaJlliaoBaHa Ha 3BM "YpaJi-Il" c na

MHTI,IO I6K 24-pa3pH,llHHX CJlOB. BKJIIOtraeT nporpaw.m paaMeI.qeHWI li 

TpaccnpoBIOi MIIII. B CliCTeMe liCilOJll,3yeTCJI KOOPJll!HaTorprup ''I{apTHMaT 

-lllEP". 
Heo6XOlI,liMO OTMeTliTl>, trTO pa3H006pa3HH6 no Ha3HatreHIDJ li B03-

MOl!tHOCT.iIM CliCT6MH aBTOMaTll3runm npoeKTlipoBaHIDI netraTHHX IIJia.T eCTI, 

Ba- OTetreCTBeHHHX 3BM Bcex TliIIOB. 

H3 aapy6elltHWC CliCT6M MOlltllO Ha3BaTI, CJl6lJ.YIOOtll6! 

I. C:ucTeMa na 3BM cnc-3300 (BHP), JI3HK nporpa.MMlipoBaHWI 

OOPTPAH-IY, peaJlllSOBaHa KOMllOHOBKa, pa3Mei.qeHHe, TpaccnpoBKa MIIII, 
Bli,ll;atra n/ Jl lI,Jlll CTaHKOB A.ILMAIT. 

.lCmI llJIJIIOCTprunm OTHomeHllf.l ~PM K aBTOMaTli3810Ill npoeKTlipoBa

HIDI MOl!tHO npmieCTli OPJ:IY ~TaTY~ 
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. "~PMH, npol'.(OJil!talqJtlie pa60T8TI, ITO CTap1rnKe ll IIl1T8!0l!Z8CJI nrHo

pllpOB8TI, M8ml!HHOe npoe:KTlipoBaHne, B nenaneI,OM. 6yizymeM IIOTepmoT 

KOHKypeHTOCl)'OCOOHCJCTI, JI nOCT6Il6HHO BHA.IIYT 113 11rp11"/I/. 3TO <lllJIO 

CKa3aHO B 1967 r. 
2. Cl!cTeua ACCEL Ha, 3BM iBM-7000. Paspa<lOTKa cp11HaHC11poaanac1, 

KoMHTetou no atoMHoR 3Hepr1111.aIIA. Hs11K nporpaM!.111poaaH11H - wOPTPAH-· 

II (Ha 99%). PeanHsyeTCH pasue111eH11e, tpacc11ponKa MIITI. Hcnon1,3yeTcH 

3JIElKTpOHHO-Jiy'leBoR rpa¢onoctpo11TeJ1h_ltStra1nberg-Carlson 4020" ~Jl.fI 

nony11eHH.fI cpotomaOJioHoB. Ilp11 h =0,64 ).!M nJIOl!la,llb nnaT.11 580 CM • Co

,ll6plltl!T ,llO 500 3Jl6M6HTOB, l!.M6Dllll!X MaKCID,!aJihHO . 4 BXO,lla. 

3. B Sacl~y (<I?pM~HH) C03,llaHa c11cteua Ha 3BM IBM-360 li P.U.P-8. 

HCIIOJlh3Y0TCJI rpa!pR'16CKHtt )U1CIIJlell IBM-2250/3 ll KOOp)UrH8TOrpaw 

"Benson LNC 610!' 

CncTeMH 8BTOM8Tli'lec:Koro rrpoeKTnpoBaHHJI RMem Bee WHPMH,B11nyc

K8Dllll!e 8Jl8KTpOHHYD arrrrapaTypy. HeKOTOplle Cl!CT6Ml1 cnaDTCJI B apeHI(Y 

(TepMHHM}, HeKOTOplle rrponamcJI IIOJlHOCTI,D. B 06Jl8CTH CliCT8M 8BTO

M8Tll3~ll rrpoeKTllpoBaHliJI cymecTBYDT cneUHaJIH8llPOB8HH!1e ~llpMH. 

IlpHBeneM HeKOTOpHe CBeneHnJI 06 OCHOBHllX Ml!HH-MaIDHHHHX Cl!CTe

M8X 8BTOMaTli3a~ rrpoeKTHPOBaHliJI, BllITYCKaeMHX ~llpMaMli ClllA. 
I. ~pMa "Applicon" • 3R~ PnP-II/05. 1IllcJ10 TepM1,rnaJ10B - 5. 

IlpnMeHJieTCJI ycTpOICTBO KO)UrpoB8HliJI rpa!pR'16CKOll llH~pMa~. UJ!~po

BOft IIJl8HmeT, rpa~OllOCTpOHT0Jll>, )UiCIIJlett C IIJl81nll8TOM ll KJl8BHaTypott, 

HMII. CToHMocTI> I22 THC. noJ1. 

2. ~pMa "Auto ti-. Trol". 3BM "Varian 6201 /200~• 1IllcJ10 Tep-

MIDiaJIOB - 6. IlpllMeHJI8TCJI Ull~POBOtt.rrpeo6paaoBaTe~1,·c KJlaBHaTypott 

ll )UrCIIJleeM, HHTepaKTHBHlltt )UiCIIJlett co CB6T.IIIUllMCJI YK838TMeM, 

TMeTafuI, HMlI. CTOHMOCTI, 127 THC. l'.(OJUI. 

3. il)npMa "Calma". 3BM" Nova 1220: lJIICJlO TeIJMllHMOB - 6. IlpRMe

HJI6TCJI Ull~POBOtt npeo6pasoBaTeJlb C KJl8BHaTypoll ll )UiCMeeM, I(HCMell 

C IIJl8Hlll0TOM li KJ18Bll8Typoa, Te~eTafuI, HMJI. CTOllMOCTI, I3I THc.noJUI. 

0lU{oll JI3 HaH60Jlee. COBepmeHHHX liHTepaKTl!BHl:lX MHHH-MaIDl!HHHX 

CllCTeM aBTOM8Tll3~ npoeKTllpoBamm JIBJlJI0TCJI CllCTeMa "De~igner" 

!pRpMH "Computervision." 
"Designer"JIBJlJI0TCJI KOMIIJl6KCHOll CHCTeMOll MaamHHOro rrpoeKTHpo

BaHllJI, rrpep;Ha3H8'10HHOll WIJI BliilOJlH0HruI Boero UJ!KJla KOHCTPYKTOpCKHX 

pa6oT. . 
B CllCTeMe rrpHMeHJiilTCJI HHTepaRTRBHl18 TepMllHaJlll LIS( Large 

Interactive Sur:face } , ycTpoil:CTBO · Autoacan, . ,. 8BTOM8TH'leCKR 

cKaHHPYD!JIHe rpa!plltreCKYJOUH~PMaum:> ll rrpeo6pa3YDllll!e ee B~~poBoll 

KOJ:(. 
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KpoMe Toro, CllCTeMa KOMIIJieKTyeTCJI ~cIJJie.RM11 Ha sanOMHHaID!lllfX 

3IlT H Ha 3IlT c BOCCTaHOBneHH8M HHqJOJ)MllUHH.B KOMilR8KT BKRDqaDTCa 
Ta.Kllte nnaHmerHue rpaqionocrpoHrenH, OonLmHe nnaHmeru ~na 
IU1qip0Boro npeoOpasoBaHHa H 38110MHHaD~He ycrponcrBa OonLmoK 
eMKOCTH, FKJIID'IaJI KacceTHHe H KaTymetIHHe mm H ~CRH, Kpyn
HOcpOpMaTHHK BhlCOKOCKO po CT HO ti npeIUi3HOHHHK qJOTOKOOp~1marorpaqi. 

B CHCTeMe HCHOJib3YeTCJI 6HCTponettcTBJIDutali Mlllt:H-SBM C eMROCTW 
onepaTHBHOil IlaMJITll I28K I6-pa3paitHHX CJIOB, YKOMIIJieKTOB8HHM pas
H006pa3HHMH YCTpofiCTFaMH BBOl(a-BHBOna. 

Ilpo6JieMa 8BTOM8TH38IU1H npoeKTHpoBaHHR BK,1maeT urnpo1rnn xpyr 

PO!IpOCOP,. !WTopue MOJ!lliO YCJIOBHO rronpasneJIHTb Ha nRTI, 60Jil>llrnX 
P,38HMOCBJI38HHl:lX HanpaBJieHHfi: 

- TeopeTH'Iecxoro o6ecne'IeHM, 

.., rrporpaMr.moro - " - , 
~ HHqx)pM81U!OHHOro - " - , 
- TCXllli'-leCKOrO ti - ' 
- TeXHOJiornqecxoro - " 
PaccMaTpHEM BO!Ipocu aBTOM8TH3!1UHH rrpoeKTHPOBaHHR, HeJII>3JI 

He Y'IHTHB8TI>, 'ITO rrpoeKTHpoDaHHe - npouecc TBOp'IeCKHtt Hero TIOJI
HM 8BTOM8TH38UHR, .eCJIH OHa B006me ocymecTBHMa,H ueJiecoo6pa3Ha, 
npeACTaJJJIJieT co6ofi neJio 6ynymero. PeaJII>HHtt rrowcon n HacToamee 
BpeMJI 3aKJIID'IaeTCJI B HaH60Jiee IlOJIHOM CO'IeTaHHH B03MOXHOCTefi SBM 
H tieJIODeKa. SBpHCTH'IeCRHfi xapaKTep rrpoeRTHpOB8HH.ll, TaKHM o6pa30M, 
neJiaeT aRTYaJII>HOtt sana'Iy IlOCTpOeHHR CHCTeM aBTOMaTH381UfH npoeKTH
poBaHHR (CAI!) HMeHHO HHTepaKTHBHoro (apraTH'Iecxoro) Tnna, OCHO
B8HHl:lX Ha aqq:eKTHBHOM E3am✓.OnettcTPHHH aJieMeHTOB B CHCTeMe "'IeJIO
BeK-TeXHH'IeCKHe cpencTDa npoeKTHpOBaHM". 

TeopeTH'Iecxoe o6ecne'IeIIBe 

Bo3MOXHOCTI, aBTOM8TH38Ul'IH npoeKTHpOBaHIDI 3JieFTpoHHl:lX CXeM 
6aanpyeTCJI Ha peayJII>TaTax, noJIY'JeHHl:lX B o6JiaCTH 

- <p()pMaJIH38IUill pactieTHl:lX aTanon 8HaJIH38 H CHHTesa CJIOXHl:lX 
aJieKTpoHHl:lX cxeM, 

- cosnaHH.R onepalU!OHHllX CHCTeM, pa6oTaIDutHX P peaJII>HOM Fpe
MeHH, 

- paspa60TKH MeTOltOB HeJIHHe:imoro H ~HaMH'IeCKOro nporpaMMH
poBaHHJI, 

- 'IHCJieHHUX w.eTOltOB O!ITIDt.H3!1UHH, 
-Teopmt OilTHMaJII>HOro ynjliBJieHHJI H aBTOM8TH'IeCKOro pcryJIHpo-

M~. 
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- TeOplIB rpaqxrn ,KOM6IIH8TOpHKH II MaTeMaTff''ICCKOfi JIOrlrnH, 

- TeOplm ueJIO'IHCJieHHOro nporpaMMUpoBaHHJI, 

- ::mpncTH'IeCKHX rr.eTOitOB, 
- cosnaHHJI JI3UKOB nporpaMW!pOBaHHJI llhlCOKOrO ypOPIIJI l1 CJIOJKHUX 

CTPYKTYP naHHHX, 
- MOI(GJIHPOEaIUIB H MHHlIM11381U!li 6yJieBOil JIOrmrn. 
v!crroJII>3onaHne armapaTa TeopnH rpacpon JIDJIJieTcJI yno6HUM rrpu 

qJOPMYJ!HpOBKe H pewemm 38lt8'I npocI,TllpOB8Hlifl TOIIOJ!OrHH SJICKTpDHHUX 
cxeM. rpaqJ, coxpaHJIJI BCID conePJKaTeJII>HOCTI> H ttarJLJIUHOCTo oTo6paJKae
Moil HM SJieKTpoHHOfi cxeMU, Il03BOJIJieT CTpDHTb cj}opMaJibHUe a,1ropnTMl1 
rrpeo6pasoBaHllJI, a rrpH llCil0Jlb30B8HHH CBOHX M8TpH'IHl:lX 3liH!B8JleHTOP 

l1 CilllCO'IHhlX CTPYRTYP uaHHUX JierKO o6pa6aTUE88TCJI Ha 3Bl,!. 
!:la;(atia TCXHH'TeCimro npOCRTIIpDB8HHJI IIC'18THOfi cxeMU cJiaracTCH 

ns cJieJJYIDlllllX aTanon: 
- JWMIIOHOERH N'llKpOMOl(yJieil, 
- paaMememm nx Ha rrJiaTe, 
- TpaccupOBKlI rreqaTHUX npoBOI(HHKOB. 

)laJiee H,ner s~aqa n3roroBneH11H cxeuu c yqeroM BCex TpeOoBa

HHll reXHOROrl!H lI 3~aqa aBTOMarnqeciwro KOHTPOJISI rOTOBllX nnar 11 

:rneueHTOB. 

PaccMOTpHM STlI aTanu 6oJiee nonpo6Ho. 
3aitatJa•KOMIIOHOERH COCTOlIT B pa3MemeHHH JIOrH~CCKOH cxeMU Ha 

~ aaitaHHOM Ha6ope MHKpOMOI(YJieil. IIpn STOM Heo6XOI(HMO TaI(Qe rrpco6pa-

30D8HHe JIOrlI'IeCKOtt cxeMU, 'IT06U BCe TH!Ihl ee SJieMeHTOB HMeJIH aHa
JIOrlI cpe~ KOMIIOHeHT Ha6opa MlIKpoMOl(yJieil lI He TepRJI8CI, llHcl}opMa
I.U!JI o cxeMe. 3aMeTllM, 'ITO uerm rmTaHHJI u"seMJIR

11

Ha JIOI'lltiecKHX cxe

M8X o6hl'IHO onycxamcJI. STa 3ana~a pernaeTcJI nyTeM pa3pesaHHJI rpa
i_pa cxeMU Ha rronrpaqiu C MIIHHMR3aUHeii ~HCJia CBJI38HHUX MOI(YJieil n, 
'IHCJI8 CBJI3eil Mexny MO!(YJ!JIMH. MaTeMaTH'IeCKH aTO MHOrOSKCTPCMaJil>

HaJI sanaqa o Ha3Ha'ICHHJIX. Ha npaKTlIKe wrn . ee perneHHJI rrpIIMeJ:¥IDTCR 

CJiel(YIDmne aJirOpllTMU: 
- nepe6opa (nepecTaHOBKH), 
- !IOCJieitoBaTeJII>HOil OilTHMUSaUHH (nTepaunoHHUe), 

- CllJIOBOil KOMIIOHOBKH, 

- TeOpHH rpaqJOB, 

- MoHTe-KapJIO. 
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f~I 
Tpo:lma TpeXEXononux no3HTHB
HllX HE-+H aJieMeHTOB (MH74IO, 
TESLA), 

SanatJa pasMememm cocTOHT B pacnoJioxeHll:H rpaqia cxeMH Ha 
IIJIOCKOCTH C MHHHMH381.Uien cyr.'IMapHoil [l)IllHll coenn:HeHHn,BH'tJHCJIJieMon 
no MaTpnue CMeXHOCTH. 8Ta sanatJa CBOWITCH K ll3DeCTHon rrpo6JieMe 
pacKpalllHB8HlIH KapTli MHHHMaJII,HHM "IHMOM uneTon,~ npyrHMH CJIOBaMH, 
HaM ffYXHO Hahn OITTID/JMbHYD JiYMep81.UiD BeplllHH HeopneHTHp0B8HHoro 
rpaqia cxeMH. 3a l{PHTepHn OITTlIMlJ:381.UiH MOXCT 6HTI, rrpHHHT Taue MIDm

MYM [l)IHHH CaMOil nmuuion CBH3H ~ MHHHMYM "IHCJia rrepecetJeHHil npo
BOnHHKOD. 

YMeHbIDeHHe MHHH rrpOBOAHHROB rrpHBOWIT K ITOBHmeHHD OHCTponen
CTDHH H rroMeXOYCTOiitrnDOCTH CXeM. KpoMe 3TOro, TBK KBR BCJIH"IHH8 
cy-MMapHon [l)IHHH coenHHeHnn H tJHCJIO rrepecetJeHll:il HBXOMTCH B KOppe
JlJII.UiOHHOtt 38BHCHMOCTll, BH6op TaKoro KPHTepnH o6JiertJaeT B l(aJ!bHei
meM sanatJy TpaccnponKn. 

,lI.m:I pememm sanatJn pasMememm npIDlleHHDTCH MenYDl!lHe MropnT
w: 

- CWIODHe aJiropnTMH, aJieMeHTI,I paccMaTpHBaDTCH K8K MBTepHaJII,
Hlle 06'1,eKTH, MSXnY KOTOPIIMll neiicTBYl)T CWIH npnTmKeHHH-OTT8JIKllB8-
mm; 

- MrOpllTMbl rrepe6opa, nepeCTaHODKH; 
- nTepal.UiOHHlle MrOpHTMli ITOMenonaTeJibHOn OITTHMH381.Uill; 
- Mropn<rMH Teopnn rpaqioB; 
- MropnTM BeTnen n rpamm;. 
SanatJa TpaccnponRn cocTOHT B paaMemeHHH rpaipa cxew Ha 

MOCKOCTll. Ilpn STOM MlllmMH381.UiH BHYTPHCXeMHllx rrepecetJelilln CBOnHT
CH K orrpenMeHHD MaHapHOCTPi rpaipa. F.cJm rpaqi MaHapeH, IlOJIY'tJB
eM era MOCRYl) pe~aarnw, n rrpOTHBHOM CJiytJae rrpOH8BOWITCH neROM
nos:imim rpaipa Ha MocRne nonrpaqiu. 

IloJiytJeHne netJaTHOrO MOHTBXa OCYmeCTMHeTCH: 
- aJiropHTMOM Jm, 
- ~eBHM aJirOpHTMOM, 
- anropHTMOM KaHaJIOB, 
- p8.3HH'tJHl,IJ,IH 3BPHCTHtJ8CKHMH a.nropnTMaMH. 
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SanatJa Tpaccnponrut nonpaaneJIJieTcH Ha MenYl)tnPie rronsanatJH: 
I. Orrpene.ne1me CimCRa rrpoBOnHHROB. 
2. PacnpenMeHHe rrpoBOnHHROB no MOHM MBTH. 
3. YnoPHnotJeHHe llp0BOnm'IROB. 
4. Pa3Meme1me npOBOnm'IKOD. 
no nepBOMY nyHRTY, ecJill npoBOnm'Irut HnYT OT TO'tJIG{ R TOtJRe 

(cM. pnc.a), To paHr KWltnoft TOtJRR ~ 2 R aanatJa coeromeHHH aJieMeH
Ton CBO/mTCH R aanatJe ROMMHBOJDltepa: 

Pnc.a PRc.6 PHc.n 

EcJm paHI' TQ'!JIG{ npoH3BMeH, TO peme1me - STO MHHHMMbHOe 
nepeno (cM. pHc. 6). 

EcJm nonycRaeTCH nneneHHe nonoJIIDITeJibHllX BeJlllHH B rpaqi cxe
w, TO pemeHHe RMeeT qJOIJMY MHHRMMDHOro nepena WTelHepa (cM.pRc.:s). 

Ilo BTOPOMY IlYHKTY paaMemeIDie no CJIOHM COCTOHT B pa3HeceHHH 
npoBOAHRROB Ha MHHHM8JibHOe ROJIR'ieCTBO MOeB TaK,tJT06li He 6UHO 

nepecetJeHHft n KainoM 2-11oe. 8Ta aanatJa OTHOCHTCH K Macey aanatJ, 
paccMaTpRBannruc xpoMaTRtJecRo_e tJHMO rpaipa n npo6JieMY tJeTupex Rpa
coK, KOTOPBH no cnx rrop eme ne pemeHa. 

Ila IIYHRTY 3 aanatJa YilOPfll(OtJeHHH CBOnJITCH R orrpenMemm 
rrocJienonaTeJibHOCTH coeim:HeHHA sanrumoro KOJmtJeCTBa nap TOtJeK. 
3TOI npo6JreMe IlOCBHmeHO OtJeHD M8JIO pa6oT. 

Ilo IIYHRTY 4_ pa3Mel!leHHe llp0BOnHHROB - STO onpeneJieHHe Mmm

MaJlbHOro IIYTH COeAHHemm MeJ[ltY nBYMJI HeCBHSQHHI,IMH 8JieMeHT8MH. He-
06.XOJ:tHMO SBMeTHTb, "ITO IIYTb MHHHM8JlbHOft ItJIHHll He Bcerna SD3JIH8TCH 
rrpK0MJieMI:iM,TBR KBR OH MozerrroMemaTb npoKJianKe npyrnx nyTel. 
EcJm 6li MOlltHO 6UHO C03l(aTI, aqiqieRTRBHYJ.l npouen,py YnMemm K IlOB
TOpHol npoManK:K nyTel, BI,ISI,IB8J)DlW{ OMOlltHeHIDI, TO MOlmO 6UHO 6li 
o6ecnetJHTb 100%-Hyn npoua,1txy Bcex coe~KH8HHA. 
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Il.12Q!:!).aMMHOe o6ecrret{em,:~ 

Tpe60B8HllH K cocTaBy rrporpaMMHoro o6ecrret{eHRH onpeneJim:>TCH 
Tpe6oBaHIDIMR I{ CAIIP KaK rutcTpJMeHTY npoeKTnpoBaHIDI, 06Jiav.a10meMY 
60Jil,lllllM cpOKOM l!IB3Hll, JierKO ananmpy10meMYCJ'I llOlt pB3Jlllt{Hlle MeTOJ:(1,1 
npoeKTHPOBamrH H TeXHOJIOrHll H3rOTOBJieHIDI H .0Me10meMY DIHpomdt l{lla
nasoH B03MOJKHl,IX npRMeHeHd. 

C TOt{KH speHllR npHHUHllOB llOCTpoeHHH CAIIP paccMaTpHBaeTCJ'I KaK 
cneUHaJIH3HpOBaHHM onepaUHOHHM CHCTeMa. IlporpaMMHue cpel{CTBa 
CAIIP MO~HO llOnp83l{eJillTb Ha cpeACTBa o6mecllCT6MHOrO MaTeMaTWI8CKO
ro o6ecnet{eHHH (Ml) (onepaunoHHOI cHcTeMU, cncTeMU nporpaMMHpo
BaHIDI ll T.nJH cpeACTBa cneUHaJibHOro MO.CAIIP AOnXHa paspa6aTUBaTb
c.11· C yt{eTOM MaKCHMaJibHOro HCllOJlb30BaHllJ'I B03MOJKHOCTel, rrpenocTaB
JIJ'I8MUX oc o6mero HasHat{eHHR. 

n,m o6ecnet{eHHH 38Aat{ npoeKTHpoBSHHH OT CllCTeMU o6mero ID 
Tpe6yeTCH HSJIH'!{lle B Heff 

- pa3BHTUX H3liKOB nporpaMMHpoBSHllJ'I, 
- pa3BHToro J'I3blK8 ynpaBJieHHR 3aAat{8.Mll, 
- l{llaJIOrOBOro peDMa pa60Tli, 
- MYJibTllltOCTyna, 
- R3blKOB onncamm 6am,a namrux, 
- H3blKOB ynp8BJieHHR 6aHKOM nammx, 
- CHCTeMI:l penaKTllpoBSHHJ'I ll OTJial{Rn, 
- MYJibTllnporpaMMHOCTll, 
- pa3BllTOrO MO rpatpWieCKllX l{llCITJieeB H rpaqionocTpORTeJiel, 
- o6o6meHHOI ~!JIOBOI CllCTeMU, 

,_ CHCTeMbl 3allll!Tbl H COXpaHHOCTH ~MOB, 
- MO o6pa60TKll CllHCOt{HWC CTPYRTYP naHHblX (rpaipllt{8CKRX), 
- Ml coBMeCTHOI pa6oTbl 6oJILmoA H MaJIOI 3BM, 8MYJIJ'IUHll MSJIOI 

SBM n paspa6oTKR ee nporpBMMHoro o6ecnet{eHRH Ha 6oJILmoA 3BM. 
TaKHM o6pasoM, Wlll peamrn~ CAIIP Tpe6yeTcn MOlllHM 3Bld c 

pa3BHTblM MaTeMSTK'ieCKHM o6ecnet{eHHeM Tnna E3CM-6 llJill CTapmHX MO
AeJiel cep:im EJ. T.K. paspa60TK8 nnepHOA aJieKTpoHHKH npoH3BOAHTCH 
BO BCeX Jia6opaTOPRHX orum npocTpaHCTBeHHO-YitaJieHHWC ztpyr OT APY
ra, TO WU[ o6ecnet{eHRH l{OCTyna BCeX ITOJ!b30B8TeJiel K CAIIP Heo6xo
IU™O CTPOHTb CHCTeMY Ha 6ase ueHTPaJibHOro Bblt{llCJIRTeJibHOro KOMIT
JieKca Olliill. 

Ilo cnoco6y oprami:s~ CAIIP nepapxra:t{Ha K Hapallll!BSeMa, Hl'.UJO 
CllCTeMbl COCTaBJIHeT TpaHCJIHTOp C H3blK8 npoeKTHpoBaHRH. 0TJillt{Ke 
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CAIIP oT onepaunoHHoA cncTeMU o6mero HasHat{eHRH saKJimaeTcn B non-
6ope npo6JieMHo-OpHeHTHp0BaHHblX J'{3blKOB ynpaBJICHllJ'I, onncaIDIH ll o6pa-
60TKR KHqlOpMBURR. Paspa60TK8 8TKX H3HKOB HBJIHeTCR rJiaBHOI sanaqeft, 
npn pemeHKR KOTOpott OCHOBHOI pa60TOI HBJIHeTCH YHH~KaUHR nporpaMM, 
Me.xami:3MOB ynpaBJieHRH H KHqlOPM~ no cnoco6y opraHH3SUHll, CTPYK
Type H qlOpMe npencTaBJieHHJ'I. BazmlMH CBOftCTBBMll 8TllX H3blKOB HBJIJ'I
JJTCH MHOroypoBHeBOCTb H paCDIHPJ'I8MOCTb. 

IIpn paspa60TKe J'I3HKOB OITHCaHRH H ynpaBJieHIDI apXHBOM H 6aHKOM 
l{8HHUX MOXeT 6b1Tb HCllOJib30B8H OllliT, HaKOITJieHHlift npR cosnaHHR 
HHqlOpMSUHOHHO~llORCKOBUX CHCTeM, penaKTOpOB CBH3eft, sarpy3t{HKOB H 
H3LIKOB 06pa60TKll CITHCKOBo 

YHKBepcaJibHSH rpatpWieCKSH oc o6ecneqHBaeT 6asy WIH qJOPMHPOBa
HWI, penaKTHpoBaHM, sanOMRHSHRJ'I 2- H 3- MepHol rpatpWieCKOft HH
qlOpMau:e:H, a Ta:KZe pa3J!HqHWC MBHHITYJIHUHI C TBKOft HHqlOpMaunett. 

CAIIP l{OJtl'.HS IT03BOJIJ'ITb KaltltOMY CBOeMY ITOJib30BSTeJIIO C03l{8B8Tb 
CBOe co6CTBeHHoe MST06ecneqemi:e, opneHTHpoBSHHOe HS pemeHRe KOHK
persoa 3~aqx,BHOCHTb B see HYJ:HH8 ocoOeHHOCTH, BKnDQaTb HOBH8 
nporpBMMH,1 He Hapymas BLIIIOnHeHH.R onepaunA. · 

CTpYKTYpa CHCTeMH l{OJIXHS C03l{8B8Tb .HJ!Jlll3lW Bblt{llCJIHTeJibHOI 
CJiyz6s:MrHOBeHHo" rOTOBOI K pa6oTe no sanpocy ITOJib30B8TeJIJ'I, KSK 
B c4yqae,8C4H OH OH llOCTORHHO ll04b30BMC.R yc4yraKH 60nbmoR 3BK.l4.R 
COKPB1118HH.R cpe~sero speueux OXJ!JtaHBR ueooxo~oo xcnonb30BarL uanyD 
3BM~ns 1cex•pa6or no oOC4YJ:XBaHHD BH&liHBX ycrpoacrs,pe~axrxposa-• sxm H r.n.,a 604b1DYD 3BK - ronLXO ~na cqera,xoropuR uaJias 3BM Hes 
COCTOHHHH BHllOJIHHTb B pa3JMHH0 Cp0KH. 

Ilpo~ecc HaJIIJIHHoro npoexrxposauxs B peanbHOK uacmra6e speueHH, 
~asas suxrpum B xane~apuou speMeHH, ornH~aetc.11 e~e csoJct
BOM ananTaunn B npOTHBOllOJIOXHOCTL nponeccSM>, XOit.KOTOPHX YCT8HOB
JieH sapaHee. A anaIITHBHHe npoueccu corJiacHo TeopRH KoHet{HWC 
SBTOMSTOB qacro llpnBOltJ'{T K pesyJibTSTSM, KOTOpHe Jm:60 BOo6me 
HeB03MOUO, JJH6o CJ1IDIIKOM CJIOXHO llOJ!Yt{HTb B npoueccax C sapaHee: · 
ycTaHoBJieHBHM xonoM·(npx naxersoJ oOpadorxe). 

Tpe60BSHID!: lt penaKTOPCKHM ~YHKUWIM CHCTeMH - 8TO BBOl{ ncxon
HOI HHqJOp.!SUHH H B3MeHeHHe yze BBeiteHHol, KOTOpSHMOXeT npencTSB
JIHTL: 

- OIIHCSHB:e U8IIH, 

- OIIHCSHHe HOBoro 8Jl8M0HTS, 
- OIIHC8Bll8 Wl8TH1 

- HO:il.lile 11ltOMaHltH"; KOTO,PHe l{OJIXHH 6HTL no6aBJieHH K CY!ll8CTBY»-
11t8I CllCTeMe KO~it, 
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- cnpaEouirue MaTepnai1H, ITORCHeHHR ll T.A. 
HHqiopMll!U10HHM CJIYllt6a CllCTeMbl naeT ;rnqiopMa~ 0 pa6oTe C 

cncTeMott (o6yt:JeHne IlOJib80BaTeJieft), con;eplltaHHH CllCTeMHOfi 6H6JillOTe

RH ll Jlllt:JHUX apxirnoB; xon;e BHITOJIHeHHR rrporpaMM II T.n. 
31MeKTHBHOCTb pemeHHtt, IlOJiyt:JaeMUX C ITOMOil!bD CAIIP, aqxfeKTHB-

HOCTb HCilOJib80P.SHIIR 3IlM H Bcero Ha6opa BHemHero oebpynonaHHR neJIII
KOM H ITOJIHOCTb!O 88BHCIIT OT nporpaMMHoro o6ecnet:JeHIIR. 

TeXHOJIOrlI•IeCKOe o6ecnet:JeHHe 

Paspa.Clotxa,pa8BHTHe H 3KCITJIY8Ta.I.lHH CAIIP TpeOyDT C08AaHHH cne

UIIaJIH8HpOB8HHOil CJIYJ[6H, 06ecnet:J1IBalO!Uetl: ee q>YHKUIIOHllpoBaHHe H TeX

HHt:JeCKOe ocHameHHe. CosMHHe HOBWC cJiyx6, nepecTpoftRa opra1msa

UHOHHoi CTPYKTYPH rronpasneJieH1!11 H 4JYHKUHOHaJibHHX CBR8el Mezmr HlI
MR, BHpaOOTKa RBaJIHqJHKaUHOHHWC Tpe6oBrumtt K HOBHM cneUHaJibHOCTRM, 

MeTOAOJIOrHH aBTOMaTH8HPOBaHHOro npoeKTHPOBa.HHa, H3ro-

TOBneH:lrn H KOHTpona(HaJI8,llKH)JYJA HBnHllTCH BB.XHeltll!HJ,lH npoOJie:U:aMH 

npH C03AaHHH C.WP.PemeHHe 3THX npoOne:u: ll03BOJlHT BliCBOOOAHTb 
RB8JiliqJHUHPOBaHHHX cneUHaJIIICTOB n;JIH TBOpt:Jecxoro Tpyna, ITOBHOHTb 
Im'!eCTBO, CHH8IITb CTOHMOCTb H coxpaTHTb cpoKII H3rOTOBJl8HHH PJA. 

:EaJKHY10 pOJib IIrpaeT TeXHOJIOrIIt:JeCKIItl: MapmpyT npoeKTIIPOF.8HlIR. 

OpraHH88UIIR PanHOH8JibHOro MapmpyTa IT03BOJIReT CHH3IITb HenpOH8BO
nHTeJibHHe 33TpaTH BpeMeHH Ha nepena'ly II corJiaCOBSHHe pa60T, COK
paTIITb BpeMR Bcero TeXHoJiorll'lecxoro UHKJia. 

Paspa60THa KOHCTPYKTOpcxoa /\OKYMeHT8Ullll AJIH netJaTHOI! ITJlaTH 
cpeAHell CJIOXHOCTH pas:u:epo:u: I70xl80J.ol qepTeXHo-rpaq>H'18CKH:U: :u:eTOAO:U: 
(pJ'IHHM) 38HHMaeT 35-40 pa6ot:JlIX Allen. B CBR8H C BTHM llteJiaTeJibHO 
pesyJibT8TH pemeHHR JID6ott 38Mt:JH npoeKTIIpoBaHHR ITOJiyt:JaTb OT 3BM 
B qJOpMe roTOBHX AOKJM8HTOB (B COOTBeTCTBJm C Tpe60B8HHRMH 

ECK.D.*H ECTl**),He tpeOyn~HXPYt:JHoro nepeoqiopMJieHIIR II Henocpen;cT
BeHHO npIIrOnHHX WllI /\MbHe:Amero pa8MHOllteHIIR II o6pameHHR. STy sa
n;at:Jy MO%HO pemnTb,npHMeHJIR COBpeMeHHHe rpaqiorrocTpOIITeJIII, Koopnn
H8TOrpaqJH, net:JaTaIOmHe ycTpOfiCTBa II KOITllp0B8JibHO-MHOllillT8JibHYJ0 an

rrapaTypy. 
BcD n;oKyMeHTaI.Um, ap:iarn Heo6xonm,m nepeBecTH Ha MamHHHHe 

HOCHTeJIH. 
BalltHO yllte cefit!ac, Ha STane cosnaHlIR nepBHX CIICTeM 8BTOMaTI!-

*E.itHHM CHCTe:u:a KOHCTPYKTOpCKOlt AOKy:u:eHTa.I.lHH. 

*~HHM CHCTeua T8XHOJIOrH'l8CKOII AOKyueHTaJU!H. 
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8IIp0B8HHOro npoeHTIIpoBamm, roTOBHTb HX 6YnJmHX X03Re:e. Ees opra

HlI8aI.Um 06J'leHHR HCilOJib80B3HHIO CAIIP, KOHet:JHO, He MOllteT 6HTb II pe

'lll Hll O KaKott eqiqieKTIIBHOCTH, o6Jiert:JeHHH TPYA8 H BOOO~e O npn:u:eHe
HHH 3THX :U:8TOAOB. 

Ilo Mepe OCHameHHR anrrapaTHOro KOMITJJeKca II coan;aHIIR COOT:eeT
CTBYJOmero nporpaMMHoro o6ecnetJeH!IR Bee 60JibU1ee t:flICJio pa6oT 6yn;eT 

BHITOJIHRTbCR C 8BTOM8TII8IIpoB8HHHX pa60tJ'HX MeCT (APM) B peJ!lliMe nna
JIOra c SBM. CoanaTb XOTR 6H OJJ;HO T8KOe OCHameHHoe pa6oqee MeCTO 

;''!" 
Heo6xonHMo yxe cefit!ac~ , 

0ITHT 8KCITJIY8T8UHH CT8HHOB A,llMAP IlOK388JI He06XO/\HMOCTb OCHa
meHWI HX qx)TOI'OJIOBRaMI! II roJIOBK3MII n;JIR BOCKOB8Hrul nepexon;HHX OT

BepCHII H,Kpo:u:e Toro,HeOOXOAHMOCTb HCilOJlb30BaHHH B 3THX CTaHKax 
B03MOXHOCTH pa00T8Tb Ha JlHHHH C 3BM. TaKOlt peXHM Il03BOJIS8T 

- JierKO BHOCHTb JlDOHe H3MeHeHHH (nonpaBKH) B nponecce H3rOTO-
BJleHHH IlJlaTll, 

- BqJqJOKTKBHO HCITOJib30B8Tb "reoMeTpH'!eCKHH Imon", 
- II86ellt8Tb BJIHHHIIR omn6oR nepqiopannn H tJTeHIDI n/JI, 
- npOH3BOnHTb 8BTOM8TII'!eCKYJO nnarHOCTHI{Y pa60TH CT8HXOP If 

JIOK8JJH38UHIO HencnpaBHOCTeii, 

- ynpocTIITb npoBepKy ynpaMmOmeii nporpaMMH. 
B H8CTORmee BpeMR WIJI KOHTpoJIR lI H8JI8~KH BHOBb H3rOTOBJieH-

HliX 6JIOKOB H npII BHXOn;e H8 CTPOR CTapux l{CilOJib8YJOTCR 
pa3JIII'IHHe napaMeTpII'l8CKHe TeCTepu. IlpH'!eM 3THM 38HRTll 

BHCOKOKB8JIHqJHUHPOB8HHlle IIHllteHepu.TaKyD pa60Ty MOXHO aBTO:U:8TH3HpO
B8Tb1 lICITO.'lb3YR 8BTOM8TII'leCKHe 'PYHKUIIOH8JibHHe TOCTepu H COOTEOT
CTBYIOmee MO. AKTY8JibHOCTb BTOH aanat:JH pacTeT C poCTOM CJIOlltHOCTII 
H KOJIII'leCTBa COBpeMeHHliX BJieKTPOHHHX 6JIOJ{O}l II CTOHMOCTH KBaJIII!pll
LUipoBaHHOro TPYM. ,Il;}Ja aqiqieKTIIBHOro HCITOJI1,30B8Hrul TaJ(lD{ TeCTepoB 
Heo6XonHMa paspa6oTKa YHHBepcanbHoro rrpo6JieMHo-opneHTnpoBaHHoro 
R3HK8 TeCTHpoBaHHR BJieKTPOHHHX 6JIOKOP.. 
IlpIIBen;eM npHMepH T8RIIX YCTpoicTB: 

I. CncTeMa 8BTOM8TlI'IeCKoro TeCTHporaHHR SAT4 (TIHP). Hc-
ITOJib8YeTCR SBM MERA-305 , IA,U I.IEPA-~425, M088H'!HOe A1UJY, :rBon/ , 
EHEOn; n/JI. IlpOlI3DOnHTeJibHOCTb - 60 ITJI8T-'!8C' '!HCJJO pa60'l1!X !•ecT 
- 16, M8RCID!.8JlbHOe t:JlICJIO KOHT8KTOB pa8'bPMa .:.. !92. 

2. YCTaHOBKa TESTOMAT (BHP). YCTaHOBKa Il03BO.JlaeT IlpGH3BO

AHTb KaK ~YHKIU"IOHaJibHOe, TaK H napa:u:eTpHll8CKOe T8CTHPOBaHHe. 
MoxeT pa.CloTaTb KaK Ha nHHHH c JBM, TaK H aBTOHOMHO 'OT n/n. 
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~ KOHTpoJISI Mimp0CXeM MOEIO KCilOJI1,3OBaT» ycTpolCTBO 
MSI - TESTER(BHP),Ta:KXe pa6OT8Ilmee KaR c SBM, TaK K aBTOHOMHO. 

TeXlllI'l:e_cxoe __ o6ecne-qe_HRe 

Bo-nepBHX, HeO6XOW™O onpej:leJIRTJ, THil BWIHCJUITeJIJ,HOI CKCTe.MH 
nonxownnel wm pememm sana'l{H • .naBHHI cnop o TOM, xax o6ecne-qzTr, 
HaH6o~ee aqqieKTHBHOe HCilOJIJ,3OBaHH8 Bll'mCJIRTeJIJ,HOI MOlil!IOCTH,pe~
CH B HaCTO~ee BpeMH B no.11r,3y CHCTeM KO~eKTHBHOro IlOJlJ,SOBaHHH 
8Bl1 c ltlfCTaHUlfOHHol o6pa6oTKol naHHHX. PaccMoTpHM 60.11ee nonpo6Ho 
Tpe6oBaHHH, npen'I,JlllJIH8MHe K TaKOI BH'l{HCJIRTeJIJ,HOI CHCT8Me Hamel 
sana-qel. 

HTaK, n,lIJI peWIHSa~ C.AllP H800XO~HIW: 
- HHTepaKTHBHOCTJ, (BpeMH OTB8Ta I-5 c), 
- 6O.111,mM 8MKOCTJ, sanOMHHaJJlllIDC ycTpolcTB, 
- BHCOKM llpOH3BOltlfT8Jl»HOCT», 
- rz6KM CHCTeMa npepHBaHKI, 
- sa~Ta ll8MHTH, 
- C'l{8T'l{HK BpeMeHK, 
- MY~J,THnporp81,1MHOCTJ,, 
- COBMeme:ime pa6OTH BHenumx ycTpolcTB, 
- ceJieKTOplilil H MYJIJ,THMeKCHlil KaHSRH C B08MOXHOCT!,E anpeca-

In!R MHOI'IDC BHeIIIHRX YCTpolCTB, 
- pa8BRTM CRCTeMa nporpaMMRpoBamta:, 
- MmmMaJir,HHe annapaTIDie :a nporpaMMIDie noneJin :a nepenMRR. 
PaccMOTPHM neTMJ,H88 pa6OTY RHJ.eHepa C CAIIP. 

fl3HX paspaOOT'qHXa PB,l{HqanexTpoHHOR annapaTypH - 3TO R3HX PMIO
~ B 38BHCHMOCTK OT Ha8H8'1{8Hlffl 8~8KTp0HHli8 cxe.MH lteJI.IITCH Ha 
CTPYRTYpIDie, ~OHWIJ,HHe, np1mnmniam,IDie R np. Rml:60Jiee nOJIHoe 
npencTSBRe:ime o np:irnn1me nelcTBM npz6opa Afl8T npRHin!nK8JIJ,HaH 
cxeMa. Ha Hel Bee 8JI8M8HTH H3o6pa:aaETCH B BHj:18 YMOBHHX rpawe- , 
CKRX o6osHa-qeHRI - CHMllOJIOB. CRcTeMa 8Tll OHMBO,!IOB o6pasyeT CBOe
o6pa3HYJl as6YRY cxeM. B HaCTO~ee Bp8MH BBeneHa EnmiM CHCT8M8 
KOHCTPYRTopcitol noxyMeHT~ (IDKJ{), cocTaBHol -qacnm KOTopol 
JUlmmTCH roCyAapCTB8HHH8 CTSHltSPTB Ha YMOBHH8 r~ecKKe o6os
H8'1{8Hl'IJI B cxeMax H CTaHnapTH Ha npaBMa BHITOJIH8HWI CXeM, B KOTO
PHX OllHC8HO 6O.11ee THCH'l{H CHMBOJIOB. 

Bee 8TO Tpe6yeT B nepBym o-qepenr, ll'.8JIK1JM.B CAIIP ycTpoRCTB 
BBona/BHBOM ~pM~ 11,KOH8'1{HO, 6H6JmOT8KH 8JI8M8HTOB, COOT-
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BercrBynmen c ECHJ{.3rM ycrponcrBa BBOAa/BHBO,na AOHXHH odecneqHBS?L 
oneparHBHH8 OdMeH HH~Op!,lrutRell MBllt,ll;y paapadorqHKOM H 3BM(HHrepaxrH
BHOCTL)Ha npHBHqHOM R3HK8 cxeu,qeprexen H r,n.H IDlBTL copa3M8pHoe 
38,llaqe padoqee none.JrHM rpedoBamrnu nyqwe Bcero B Hacroamee Bpe
ua y,nOBH8TBOPRDT rp~Htl8CKH8 ,l{HCilHBH,110 THny npHM8HR8MHX 3H8KTpOH
Ho-nyqeBHX rpydoK (3HT) .nHcnneH ,nenarca Ha ,nBa Knacca:c odHoBne
HHeu ll30dpa.JIC8HHR H Ha 3aITOMHHaDmHx rpydKax, 

,Il.OCTOllHCTDa al.IT c o6HOMCHlleM mio6paJKelllllI: 
.,. npocTOTa ll3MeHeHll.fI .fIPKOCTll JillHllil: U TBKCTypu, 
- ceJieRTllBHOe CTllpaHne, ll3MeHeHne, 
- ncnoJIL30B8Hlle cneTOBoro nepa. 
HenocTaTRR: 
- Hll3RM paapemaIDma.fI cnoco6HocTL, 

- dOnLWOe Bpeua BOCTIPOH3B8,1{8HHR CHOXHHX H30dpaxeann (CTa.HO-
BHTCR 3aM8THHMH M8HLKa.HHR), 

- HeOdXO,l{RMOCTL xpaH8HHH"KapnrHKH"B onepaTHBHOll IlaMRTH 3BM. 

3TH He,nocraTKH odxo,narca oduqao C TIOMOmLD ~parMBHTrutHH H30-
0paxeHH8. 

,Il.OCTOllHCTBa SJIT C 38ITOMllH8HlleM ll306p8.litelllllI: 

- M8HLKaHH8 npH JIDOOll CJIOXHOCTH H300paxeHHH OTCyTCTByer, 
- BOcnpoll3BeneHlle He Tpe6yeT onepaTllBHO! IlaM.fITH SBM. 
HenocraTRH:• 

~ 

- CBeTOBOe nepo He npHMerui:eTC.fI, 
- paaMepu n paapem81lll18.f! cnoco6HocTL MeHLme,tJeM y SJIT, 
.,. CeJI8RTHBH08 CTRpamle, penrurrnpc>BaHRe, RSM8H8HHe H8B03MOJ!HH. 
B ltl'ICilJISJIX OCHOBHllM CpenCTBOM BBOna~B,HHllX RBHR8TCR CB8TOB08 

nepo, a raxxe rpeKOOJI, ,nxoncrHK R ~YHK~HOHSHLHSH KHaBHarypa. 
. TaK.llM o6pa30M , WI.II aqxpeKTllBHOil: pa6oTH TIOJIL30BSTeJI.fI B CAIIP 

Heo6XOnHMll rpaq,HtJ8CRH8 ltl'ICilJiell Ha al.IT C 06HOBJieJmeM H306paJKelllllI., 
IlpHBeneM HeKoropue naHHHe Tarorx n;ircUJieen. 

IlhrpoRo npRMeHlIIOTC.fI ltl'ICil/IeH IBM-2250, 6eayCJIOBHO, qpe3Bll"!SiiHO 
HHTepecHU qBSTHlle lt1'1Cn.,1eH THrra Intecolor - 8000, Conographic 
- 12. 

rpaqilitJeCRHff n;HCilJieff VU - 2000 q,UpMll "Sintrd' (~pamum) 
BH11YCKaerca B ABYX BSPHa.HTax: O,l{HOUBeTHHll H UB8TH08. Paauep 
axpaaa (530 MU no ,l{HaroHanH) H B031,10l[J{OCTJ, a.itPBCSUHH 2048 
JIHHllff no K8lltnoil: OCH TI03BOJI.fIIOT IlOJIYtJSTL ll306p8llteJme COBMemeHHoro 
qeprexa 2- CJIOi!:Ho:li IllISTH B Macmra6e I:I, tJTO qpe3BIItJa!Ho B8lltHO 
npn npoeKTllpoBaHHH H KOHTpoJie. 
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~ICE.1101! Ha aJIT C IlOCCTaHOBJiemrnM il306Q8.Jltemm 

Tnrr Pa6otree noJie , PaspellleHile SI3fJ c!i11pr.m, 
MM CT aHa 

VU-2000 405x305 2048x2048 <llpaHI~ 
r.n.•n 360x360 I024xI024 TPA-70 BHP 

EX::-1010 -"-
VT-IOIOB -"-

",UeJibTa" 280x280 I024xl024 "JJieKTpo- CCCP 
HllKa-100" 

EC-7064 250x250 EX:: -"-
"SKpau-572" 256x200 "JJieKTpOHll- -"-

Ka R-200'' 

C!1I'.U 240x240 M-6000 -"-

Paspa60T'UiKY l(OCTYTIHH CBeTonoe rrepo' 6y1rneHHo-umppoEM KJia

miaTypa, 4JYHKUHOHaJibHM 1manHaTypa H TpeKClOJI (Koop/l;l'!HaTHH'tl: map), 
'ITO II03POJI.fl8T ocymecTBllTI:, JierKHli /t)Uf sarroMJrnamrn: 1l MOll\Hllfi ITO B03-
MOJKHOCT.fIIII ;i;ua.n:or c SBU. 

IJo.;1yaBTOMaTHtI8CKH8 YCTpoliCTBa C'IHT!lBamur 1l :KO/U'IPOBaHl1JI 
KO0p/l;l'!HaT (OUH~pOBlllHKH) 

Trm Paeloqee rro1re; 
MM 

"BeKTop-I30I"/I3/ 850x600 
"MHHCR-2002"/IJ/ 500x500 
"XapoMaT" I500xII30 

mar rrepeMemeumr , 
MM 

0,25 
0,05 
.O,OI 

<I>npMa, 
cTpaua 

CCCP 
CCCP 

"XareH CHC
TeM" 

<I>Pr 

AHa;rorntrH!le ycTpolicTna: PA-0I (BHP)," AcRope1mpA - II"(Kap.n: 
Uefic,HeHa, r,up),"Eeucou- 600"(Beucou, <I>paHU11R), HP (HP,CllA), 
KOHTa.KTHhle lTJlaHlll6TH qmpM "Rand", "Tele:funken", GDT - I 

(BHP). 
.I\JISI CtlHTHBamrn KOOP.JU!HaT orpaHHtleHHO np11ro,lleH A.UMAP (reoMeT

pntieCKHil BBO,ll). 

·rrpencTaBJIReT HHTepec rrpneMHo-rrepegaromaR arrrrapaTypa TeJiean
Torpa~uoft CBR3li (paspemeHHe 5 JIHmlfi/MM, BRJIIDtraeTCR B TeJI81IJC)HHyro 
JIHHHID) • 
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li,neaJII,HID.! SIBJISleTCSI np1'1MeHea11e B yKa3aHHWC l.leJISIX ycrpol!CTB 

THila" Autos can'' qJl1IJMH "Computervision n (GlllA), IlOJIHOCTl,D aBTO.MaT11-

t1eCKH CtlHTHBaD~HX rprupHtieCKYD HHqiOIJMaI.lHD IlpSIMO C qeprexa B JBM. 

I'pa~orrocTpOIITeJI.H 

Turr Pa6o1:fee uoJie, I:lar, KoJI-EO ToJiomua CiiOP,OCTI,, 
tv1'r.7c MM r.w 

EX::-705I I050xIOOO 0,025 
0,05 

~-7052 420x PYJIOH 0,05 
0,I 

IX:-7053 84Ix PYJIOH 0,05 

Tun 

Siil-703/8/ • 
"MlIHCK-2000"/IJ/ 
"Kap~aT-111" ( ER ) . 

"KopagoMaT" (KAU-2I) 
"Krrnrw:a THK" 

0,I 

ICoop,(lrnaTorparpu 

Pa6otiee rroJie, 
MM 

I200xI200 
~ 500x500 

I500x900 

I600xI300 
I500xI200 

~eT0B .mmrfi 

3 0,3 
0,5 
0,8 

50 

3 0,3 200 
0,5 
0,8 

3 0,3 I50 
0,5 
0,8 

CrqpocTb, 
MM/C 

Jup."a, cTraua 

IO 
IO 
20 

50 
80 

CCCP 
CCCP 

"Rap;r Ueitc !-Ieua", r.ur 
"Kopa/J;l'l", J;J!cfiuapm 
"Kor:coepr", Hop

p,ir1m 

Bee rrepe•mcJieHlibirJ :r:oop,'lHHaTorpar;u ynpaMRIDTCR OT rrh, roq..: 
HOCTI, HX j;U, (Jj 1.w,w11p11Ha BOCnpo11sBO,ItHMhlX JIHHHI! - OT tJ,J UM 11 ClOJII,

rne, ECe OHU MOryT paeloTaTb C croTorOJIOFYOH. 
C.'IOJKHOCTI, 1Jeprexel1, PUCOYI!e Tpe6oramm I, l!X To•:HOCTI: :. 

J:OCTOBCPHOGTII Tpeelym IlPIIMeHeHJm ITPCUH3UOHHHX rparponocTpoUT('.JI8fI, 
ynpaBJUie;,rux SB;A. B CBR3U C 3Tm,: npen:CT8I<JIR8T JIHTepec rpa1~orrocTpo11-
TeJII,HM CHCTeMa "BcrTop''. IIOCTpOeHHM r.o IIp.llHUHl!Y nporpar,r.•mo
ynpanJUierv:ou MOIT,YJILHO:ii: CHCT8Ubl n CO0TRf'TCTBl!II co CTa11n:apTo:, :tAi,W{. 
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Ee xapaKTepHCTHKil: 
Pa6o~ee noJie - 84]x594 MM. 
HocnTeJII> - 6yuara, nJiemm, ~0ToruracT1m:rra H T.n. 
Pa60'Il!li yseJI - mapHROB!lli; pamrnorpa~; peseq (c agaITTBI.Ufeff ITO 

HanpaMemno pe3aHIDI); qioTOIOIIOBKa (c MIIBpoCKO
ITOM MR KOHTpoM ); cnepm,IJibHM roJIOBKa; on
TnqecKaH rononKa (cJiy)!tHT ~ KOHTpoM, conep
l!WT npoeKTOp . Il MHKpoc1wn) • 

I{perureHHe 
HOCHTeM 
mar ( h ) 

CKOpoCTb 
ToqHOCTb 
KoJIHqeCTBO 

- aJieI<TpOCT8THqecKOe, MarHHTHOe • 
- 0,05 MM. 

- 500 + 1500 MM /c. 
-·o,r - 0,2 MM. 

nep1,en - 2 + 4. 
EcTb BTOpoff napnaHT CHCTeMbl c pa6oqIJ:M ITOJieM 400 x 400 MM H 
h = 0,02 MM. 

B cHcTeMY DXO!lHT nm<eT nporpaMM Ha <IOPI'PAHe wrn :3BM "MHHCK-
32" H "MHHCK-22". 

llH<TpPM8LU'10HHOe o6ecrreqeHn~ 
ToHK JJ,aHHblX 

BaiKHoe sHaqeHHe HMeeT sagaqa pasMemeHHH HHqiopMamm B yno6Hofi 
,!{JUI paelOTbl qJOIJMB.· Ee.HK ,na.HHllX npe,nCTaBJUl8T coeloll xpaHl1RHl!l8 
HHqiopM8WfH, npeAH83HaqeHHOH MH HCITOJII,30B8HHH BCeMH nporp8.MM8MH 
CAIIP, npnqeM aTa HHqiopM81UfH noJDKHa 6b!TI> ner1m nocTyrrHa. Paspa6oT
qHRH TaIO!te MOrYT HMeTb AOCTYIT K 68HK8M JJ,aHHblX qepe3 CBOH TepMH
HMbl, CK8llteM, WIH npocMOTpa llHTepecyrollllIX llX napaMeTpoB npH Bb!Oope 
COOTBeTCTBY.KJmHX aJieMeHTOB. 0AH8KO Bee 8TH YAOOCTBa H npeHMymecT
B8 Tpe6yroT paspa6oTKH nporpaMMHoro ooecneqeHHH no ynpaMeHHK> naH
HllMH. 

Cr pyKrypa ,naauux oel aneKrpnqecKoll nenn- aro. no cyl!lecrBy yno
PMO'IBHHoe npe,ncraBJI8HH8 BCell HHqJOIJM8UHH,H80elxo,niwol1 ,l{JIH a.H8JIH3a 
,na.HHOl1 nenn.OHa oelnerqaer ,nocryn K raKoll HH4JOIJM8UHH,Ka.K 1HanpnMep, 
HH~OpMamm O BCeX aJieMeHTax, ITOAKnKJqemmx I( naHHOMY ysny, HJlli 0 
ncex ysnax naHHoro.Tnna, qro ynpomaer aHaJIIl3 6naronapa HcKJTIOqe-
HHK> HB rrporpaMM pHJJ.8 noncKOBblX onepal.Ufll, Tpe6yrollllIX 6oJibmllX 3aT
paT BpeMeHH n TpynoeMRHX pacqeTOB. 06mrur CTPJI(Typa naHHblX He ~OJI.lit-· 
Ha HaKJI8W:ffi8Tb orpaim:qeHHff Ha B03MOXHUe nporpaMMb!. ~ TaKoll op-
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raHHsamm yno6Hee Boero HCITOJII,30B8TI, 6JIOKH IT8MHTH nepeMeHHOii rvm
Hll,AHHclllH'l8CKH pa3M81l{88MU8 B llaMHTH 3BM B nponecce paeloru, Han- · 
pnuep, oc5pa30B8TI, crpyKTYPY, COCTOHll{YD H3 3B8Hb8B H yKa3a
renel1. 3BeHbH - 3TO ClJIOKH CM8XHllX aqeeK, co,nep:il[all{HX l1Hqiop
M8qHK) 0 qenn, aJieMeHTe Il T.n. YK838T0Jlli - 8TO anpeca 3B8HbeD,KOTO
pue CJiyXaT ,nnH Oel~e,nHH8HHH 3B8Hb0B B CTpDKH H8CKOJII,KHX KJiaCCOB. 

OrmcaHHe CTpoHTCH no Hepapxnqemmil: CilCTeMe: CTOl1Ka-Kpe:lh
ru1ara-aJieMeHT-BeHTilJII,- H T.n. TaKoil: CTPYKType naHHblX COOTBeTCTBY
eT onpenMeHHM onepaqnoHHM CHCT0M8 oc,. HCllOJ!b3Y0MM AJJH o6pa6oT
Kil UaHHblX. OC HHTepnpeTHpyei KOM8HAbl nepxHero yponHH H o6ecneqn
BaeT ITOJiyqeHHe pesyJibT8TOB, KOTOpble He06XOlmMbl paspa6oTqHKy. Tu
rmqarur KOMaHna nOJII,30BaTeJIH MOXeT IlM0Tb cne,nyDlIIYD qJOIJMy: 

* IlepetmCJlliTI,.BCe aJieMeHTbl, HM0K>l!llI0 BXOAb! OT aJI0M0HTa ,u32. 

3aKmoqeHHe 

ABTOM8TH38IUIB npoeKTHPOBaHHH H H3rOTOM0HHH 8JI0KTpOHHb!X 
ycrpollcTB nepelllJia ns o6nacTn TeopeT.HqeCKHX ncCJienonaHd B c~epy 
llHT0HCllBHOro npaKTnqecKoro llCllOJ!b30B8HHH. 

B OTJIHtme OT HeKOTOpb!X npyrnx o6JISCTel rrpI!MeHeHRli 3BM SBTO
MBTHqecKoe rrpoeKTHpoBaHHe JDlJlll8TCH HaHOOJiee "OTKPHTHM o6~eKTOM", 
ITOCROJU,RY ero pesy~I,TBTH, llOltllSC He Bcerna COOTB8TCTBYJ)!llll8 OD
,l{aHHHM,BH,l{HH BC8M HO HJX cy,nHT BCe.Ilporpecc B pemeHHH 3TOl138,1.1;8'1H 
Bceneno onpe,nenaercH' ocHameHHeM SB!t cooTBeTcTBYJJii11™ll nepz~epmu
MB ycTpolcTBaMll BBOAS/Bb!BOJJ,8 rpa~eCKOI Wi~l)Maqnll B rpa~qecKOM 
BRne. 

.IIIo6aa CRCTeMa, SBTOMSTll8llpoDaHHOro rrpoeRTnponamm AOJDKHa 6HTb 
CHCTeMoA HTepaTHBHOI'O TRna, rrpegycMaTp:irnaDmen B03MOlltHOCTI, nOBTOp
Horo rrpoBeneHHH OTAeJibHblX 3T8ITOB npoeKTHPOBaHHH. 

rnanHoA rrpo6JieMoff, CTOJlllleH nepen nccnenonaTeJI.HMl'I B naHHoH . 
OOJI8CTH, HBJIH8TCH paspa60TK8 MOneJieA.H a.,1ropHTMOB MH pememm 38-
na~ TpaccnpoBKH. STa npo6neMa eme He HalllJia qeTKoro. TeopeTll'iecKo
ro OOOCHOBSHHH. 
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Ilpouecc nponsBo.n;cTBa MO.n;JJieii 

R.n;epHOH 8JI8KTpOHlUW 
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IlORCHeHlle R OJIOR-CXeMe rrpouecca npOll3BOnCTBa NOTJYJieii 
Hn~pHOff 3JIORTpOHHRll 

1. KOMIIOHOBKa 12. Penam:nrn: 
2, Ilpnm.nnrnaJibH8R CXeMa I3. CBepJieHne ycTaHOEOtIH!lX OTEOPCTUii 
3, PasMememrn 14. CBepJiemrn sar.oTOPKn 
4. CXeMa pa3Me!Jl8HllR 15. MeTaJI.7Ill381Uffi 
5. Tpaccnpomca 16, PncoBaHHe no saroTomw 
6. MOHTa.JKHM CXOMa I?, BoCKOBaHne OTEOPCTlltt 
? • Konnpom,a 18. TpaBJimrne 
8, IlonroTOPRa naHHll.X 19. KoHTPOJib rretiaTHoro MOHTa.JKa 
9. Ct1eT Ha :3BM 20, KOHTpoJib SJieMeHTOB 
IO. YrrpaBJimo!lllle rr/JI A,IlMAPa 21. C60pRa 
II. KOHTpoJibHOe pncoBaHlle 22. IIa:lhm 

23, KoHTp0Jib pa60Tll MOTJYJIR 

< > PYtIHaH onep81Uffi 

( . ·> 8DTOMaTU3llPOB8HHM onopaunH 

) \ XliMlltieCRaH o6pa60TR8 
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06 sgxlteKTllBHOCT:11 CAIIP MOliCHO cy,1111TL no ,lla.HHIIM, npuae,11eHHWA 
a on11caH1111 c11cxeuu ACKIT-I. 

3Tanu Pytmoe rrpom,Tnpo- ABToM. np:ieKTnpoPa-
nauuc Jlll9-

B_peM.fI,'l 3aTpaTu, 
ov6. 

BpeMJI, t:/ 3axpaTu, 
DV6, 

Kow-1ponamrn ucxoll,HIIX 
n;aHHUX - - 4 5.3 

IleNOpar.um - - 3 4 
Pa3M811(8HI!e 3JIGl/18HTOP .II 

npor{Jfamm rrponon;HRrrnn I20 238 0,25 20 

IloJiyu.eHIIe scmrna Ha 
; 

KoopromaTorpaqie - - I 2 

Pyt:iHM ;1oTpaccnpomrn 
IIJ!aTII - - 8 I6 

IloJiytJ:crme ynpanJimomirx n/.,1 
ll,!iJI H3I'OTODJI8HHJI qJOTOIIJa6-
JIOHa - - 0,25 20 

M3I'OTOBJieime 3aI'OTOBKII 
qioToma6JioHa 80 I32 4 8 

IlOJiytl:CHHe qJOTOI1Ja6JIOHOIJ I I,5 I I,5 

MToro: 20I 'l, 37I.5 py6, 2L5 'l, ?6.8py6. 

T. K. r,ecI, IUiKJI pas pa6oTmi ;(OJ1lKflH 6IITI, IIOETOpeH [(JI.ff Fa.JKHOfi 
HOP.Oii IIJ!aTII (t:iTO THIIHt:/HO /{JUI mm), TO JICHa Heo6xo;:vnv,ocTI, JlH8.'1,Pe
HHJI CAITP. 
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