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BBE.D.EHllE 

O,nHoit M3 xapaKrepHwc ocodeHHocrei'l cospeMeHHbiX 3Kcnep~1-

MeHranbHbiX ycTaHOBOK HBnHeTCH IDMpOKOe MCTIOnb30BaHMe pti~M0-

3neKTpOHHO« annaparypbl (P3A), M3f0TOBneHHOA B pa3JIJ!qHbiX 

CMCTeMax H craH,naprax. 

Ha dnOKM H,nepHOA 3neKTpOHMKM B03nara~TCH ace donee M 

dOnee CnOEHble 3U,naqJI, qTO npMBO)l;MT K MX ycnDXHeHM~, HUKna

)l;biBaeT XeCTKMe TpedOBaHMH Ha TeXHOnOrM~ M3f0TOBJ18HMH }! yse

nwmsaeT MX y~enbHbiA sec B co3,nasaeMbiX ycraHOBKax .rrns q>M3>1-

qecKoro 3KcnepMMeHra. Bee 3IO acrynaer B nporMBOpeqJ!e c 

KOHKp8THbiMM B03MOXHOCTHMM MX peanM3tlUMH, ~eM CJIOXH88 rpe

dyeTCH ycraHOBKa, reM donee rpy.rroeMKMM craHOBMTCH npouecc 

ee pa3padOTKM M M3rorosneHMH, B03MO~Hue cpOKM OKOHqaHMH 

pa3padOTOK HaqJ!HalJT C,nep~MBtlTb TeMnbl pa3BMTMH C0Bp81!8HHbiX 

3KCTI8pHM8HTanbHbiX MCCne,nOBaHMA, 

Pa,nMKallbHbiM cpe.rrcTBOM coKpameHMH cpoKOB co3.rraHMH ~M3M

qecKMX ycraHOBOK HBJIH8TCH tlBTOM~TM3aUMH npOU8CC0b >JX npOeKTM

pOBaHMH M M3fOTOBJI8HllH,llecMOTpll Ha dOJibiU0!1 MHTepec K npOCi!leMe 

aBT0MtlTH3aUMV. npoeKTI1p0Bi11iJIJi B000!ll8 V K aBTOMlliM3aUHM npoeK

IMpOBtlHMH M TeXIi0110fV.48CKOf0 113f0TOBJI8HMH OnOKOB P3A B 
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1HC7HO~IM, BCDpOC~ 3CnOJlb~03tHHH 3THX M8TO~OB He 3dHRJlH em~ 

rorn M~rr~ E npa~rMKe npoeK:HpOBaHHR, KOTOpOrO OHM, 083 COM-

fic•H;1o, ;l!'l<'IIY:U~l:liUT. 

)TO C000paze6M8 RBHJIOCb O~HMM H3 OCHOBHHX KpHT8pH8B 

i:pl~ }d:_pllnOTY.e CY.C'TeUI:I fPli;. • fJiaBHOe BHMl.!aHH8 y,ae.~i!JIOCh 

He TOnbfO M ~dEe He CTOJlbKO OpHrHHaJlbHOCTH H HOBH3He npe.ItJiar& 

~·!W'' ',!t;!O.i!OB, (;J<0.1bt;O MX npaKTH'I8CKOH HanpaB,18HHOCTJ1. 

,_;HpOJ\Cle BHe.npeHHB MeTO,l(OB aBTOMUTMqeC!WrO npOeKTHpOBaHHR 

:1 11:\l'OT02JIBH>~ll fl84i?.THUX llJl<iT J1 ,JJ;pyro\1 pa;U!O:JJIBKTpOHHO:l anna

r;a:yp,: r:o cyu;ecTBy He TpeoyeT llOt!!l'! HHKaKHX )40llOJIH.MTe!lbHHX 

1kl.F·f;W.i.'l!:Hh!X 3uTpaT, i1 TOJlhKO 

HHX ueponpHRTH3. 

HeOOXO,It!t!MHX OpraHH3aU!IlOH-

fllt\BHH!.! It! HeOClX0)4HMUM YCJl0BM8M i!BJ!H8TCI! C03,ItaHI/l8 npor-

p:lMMH•JfO OCieCllB48HHil CHCTeMH aBTOMaTH'I8CKOrO npoeKT.MpOBaHHI! 

ll MJfOTOBneHI-1>!
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ll0:1BOJl!l~lll\BrO 3(jlipeKTHBHO HCll0Jlb30BaTb HMeJJ

:ueec:il B HBYIJHhlX H,nepHux ueHrpax odopy.ItOBaH.Me Y: cpe.ItCTBa 

a~4~CJIHTellbHO~ TBXHHKH. 

ConepilleHC"!'BOBaHHe T8XH.M48CKOH Oa3H - nepexo.n OT .UHCKper

Hl<X !lOJlyn pOBO,ll;HHKOBI:IX 3JleMeHTOB K ;mrerpa!lbHblM MHKpOCXeMaM, 

yMeHbill8HMe pa3Mepon,sso.n donee lleCTKHX craH,nilpToB, co

l:'Cpl:leHcTBOBfi.HI'Ie TeXHOJlOrHH - npOHCXO,UMT BO BCS Hb.pbCTaJJil\eM 

:''?W,P. l!031'0MY TBXHH4BCKI:lil 6b.3a CJIOlii:HOR 3KCnepHM8nTaJibHOH 

yrT~60BKM ~UCTO ycnesaet MOpdllhHO ycrapeTb ewe H8 3Tane ee 

r j;O r>KH~ po Bi1HHI! • 

[c.K:~Y OC·pclJOlJ, HE:pBblM ,llOBO,ll;OM, Onpe.rre.11!1Jll(MM HeOlJX0)4H

UUCIL COBepweHCTBOBaHM! MeTOXOB npoeKTMpOB8HHI! M H3rOTOBJI8-

f'l~r., l:BJlF.BTt:r. tpeOOBUHilB COKpaweHHI! cpOKOB pa3pa00TKH. BTO

pOB ,~OBOJ, - 5~:JMOJKH0CTb COKpaweH>!R (3a C4eT aBTOMaTM3aUMH) 

~0TpB0H02TH B HenpepYBHOM pOCTe 4HCJlBHHOCTH KO!IneKTMBOB 
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pa3pa60TqMKOB 7 KOTOpai! npMB0)4MT K CHHE8HMD Y.It8JlbHOR npOM3B0-

)4MT8JlbHOCTH M3-3a Tpy,ItHOCTeA 3~8KTHBHOro ynpaBJl8HMII. 

TpeTHA .noao.n - noaHmeHMe xaqecraa npoeKTMpOBaHMi! 11 M3roroe

neHHH. ITpM"pyqHHX" Mero.nax npoeKTMpoaaHHH .noKyMeHraUHII co.nep

EHT 3HaqHT8JlbH08 KOJ!HqeCTBO KaK llpHHUHllHaJlbHHX, taK H T8XHM

qeCKHX OWH60K, B03HHKaDmHX B npouecce ee O~OpMJl8HHII (qepqe

HHH, KOllHpOBaHMi! M T.n.), BHi!BJli!8MHX B XO,Ite npOH3BO,ItCTBa. 

OOmee KOJ!MqeCTBO nocne,ItyDmHX H3M8H8HHR Hepe,ItKO MM88T TOT Ee 

nOpi!AOK, qTO H KOJ!HqecTBO ,ItOKYM8HTOB B KOMllJl8KT8 ,ItOKyMeHTaUMH, 

BMeCTe C T8M WHpOKOMY npMM8H8HMD M8TO,ItOB aBTOMaTH3aUMH 

B 3TOR 06JlaCTM Cll0C06CTB]8T HaM60JlbWai! llO,ItrOTOBJl8HHOCTb HH

X8H8pOB-pa3pa6oTqHKOB p~H03J!8KTpOHHOR annaparypH, llOCKOJlbKY 

B OCHOBe HX Jl8XHT WHpOKOe HCll0Jlb30BaHH8 B03MOXHOCieA, npe,!4-

CTaBJli!8MHX yHHBepcaJlbHHMH 3Jl8KTpOHHO-BHqHCJlHT8JlbHHMH MaWH-

HaMH. 

CHCTeMa fPA~ ll03B0Jlil8T BHllOJ!HilTb TpaCCMpOBaHH8 coe,nH

H8H.MR Ha pactpe 2~ X 1~ C warOM 17 25 MM. TipHqeM C00THOW8HM8 

aBTOMaTMqeCKOrO H "pyqHoro" TpaCCHpOBaHHil MOieT M8HilTbCi! B 

npe,14enax or 0 .no IO~. 

CHCTeMa fPA~ paccqHtaHa Ha pa3M81l\8HJ18)40 100 HHTerpanb-

HHX MMKpOCX8M Ha nJiate, HJIM )40 2000 xapaKiepHHX roqeK H8 

Kax,n:oM cnoe nnarY. 

CMCTeMa fPA~ OOecneqHaaeT Henocpe.ItCTB8HHOe H3rOTOB

J!8HH8 nnar Ha nonyaaroMarax A]MATI scex MO.Itene", noJiyqeHMe 

<lJOTOOpHrv.HaJ!OB B J!DlJOM yacWTalJ8 (.ItO pE13Mepa 800 X o00 :16!) 

H ooecneq»aaer oou:eH HH!flopu:auHel'l co BceltH 3BM OJ.lJUl nyreM 

HCD0Jlb30BaHHII COBM8CTMMHX HaKOllHTeneA Ha Mn THna EC H CllCo 
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CMCTeMa rPM MOXeT HCITORb30BatbCfl C ~OptpaHHHX 

craHLU!H. CHCTeMa HaiTMCaHa B OCHOBHOM Ha 113b!Ke <l!OPTPAH C He

OdXO~HMHMM BKRvqeHMHMH nporpayy Ha aaroKo~e MAAHEH ~na 3BM 

EJCM-6. ~HI! padOTb! C CHCT8MOH He rpedyeTCfl 3aKa3a dHdHHOTeq

Hb!X HeHT. HM'!Hal! dMdHMOTeKa C CHCTeMOA rPAP aarr:HcaHa Ha 

MJI, ~HlfHa ee 15 30H. CqeT H~et c HCITOHb30BaHH8M ~MHaMH'lec

KOro aarpy3'lHKa. Coa~aHo raKEe Heodxo~HMOe uareuar:HqecKoe 

odecrreqea:He Ha 3BM"HaMpM-2;' 

Od~aa dnOK-cxeMa CHCT8Mb! rPA~ npHBe~eHa Ha pHc.I. 

Olillllffi TPEEOBAIDUl IIPH llPOEID3KE IIENOKAPT 

!IpOdMBKY n/KapT MOXHO rrpOBO~HTb Ha ycrpORCtBax Yllll-M-220, 

Yiill-EJCM-6, IC:. -72, ICT-68, APHTMA-DO, APHTMA-131/2/. IlpM 

atOM HeOdXO~MMO Bb!ITOHHflTb cne~yD~He rpedOBaHHfl: 

I. !1/Kapra aarronHaerca ~aHHHMH He donee 'IBM ~o 72-oA 

IT03H~MM, Ha'l:HHafl C rrepBOR. 

2. B MHrepaane c l-oa no 72-D noam~MD paapemaerca 

BHOCMTb OITMCaHMe He donee ~eBHTH TO'leK. 

3. Ha Ka~oa rr/Kapre nocne 72-oa noaM~M ~na y~odcraa 

padOTb! MOXHO JKa3aTb HOMep n/Kaptb! MHH nndyD 

~pyryv MH~OpMa~n. 

4. !IepeHOCMTb 0ITMCaHM8 xapaKtepHOR roqKM (TMrra roqKM) 

HRM MHterpanbHOH MMKpOCXeMH C O~HOH n/Kaptb! Ha ~pyryn 

3AIIPElUAETC fl. 

!Iocne npodMBKM n/Kaptb! cne~yer no Ha~rreqatKe rrpoaepHTL ee 

Ha COOTBeTCTBMe 3aKO~HpOBaHHb!M ~aHHb!M. 3aMeTMM, 'ITO eCRM 

OITHCaHMe K~O~ HMHHH CXBMb! ITOHHOCTbD CO~epXMTCfl Ha O~HOH 

IT/Kapte, TO IT/Kaprb! B KORO~e ~aHHb!X MOXHO TaCOBaTb B HDdOM 

rropa~Ke. IlpM KO~HpOBaHMH peKOMBH~yerca nonL30BaTLCH crre~anb
HHMH dnaHKaMH. 
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TPACCV~OBaHHE COEnHHEH~ 

CHCTeMa fPa~ MOX6T OCymeCTBRHTb TpaCCHpOBaHHe COeAHHe

HHR (nonyqeHHe 2- cnoRHoa nnaru c neqarauu MOHTaxou) He3aBH

cwuo OT npHMeHH6MHX THnOB ~YHKUHOHanbHHX 3R6M6HTOB H pa3~e

MOB Ha nnarax npOH3BOBbHOR KOH~HrypaUHH AO pa3wepa CTaHAap

ra l~Ai~IAI\ BKnXJqHrenbHO. 

Pa3A6R6HH6 C06AHH6HHR no CROHM nnatu npOH3BOAHTCH aBTO

MUTHqecKH, HCXOAH H3 TpedOBaHHR MHHHManbHOR ABHHH neqarHHX 

coe~HH6HHR H wx oproroHanbHOCTH Ha pa3HHX cnonx nnaru. 

C06AHH6HHH, TpaCCHpOBaHHe KOTOpUX OKa3anOCb H6B03MOXHUM, 

neqaraXJrcn B BHAe raonwnu onrwuanbHOro aaBecHoro woHraza. 

TpaCCHpOBaHHe COeAHHeHHR ocymeCTBRH6TCH Ha CBOdOAHOM 

none nnaru, ocraBweucn nocne 3~aHwn nonoxeHHH ~YHKUHOHanbHUX 

3B6MeHTOB, npOBOAHHKOB, 3anpe~eHHHX 30H H taK Aanee, Ha 

pacrpe c waroM 1,25 MM. 

TipH KOAHPOBaHHH HeOdXOAHMO BUOORH6HHe CR6AY~HX ycnOBHR: 

I. 3~arb pacnonoxeHHe ~yaxuwoaanbHUX 3RewearoB (uwKpo

cxeM) aa pHcyaxe nnaru HRH pacnonoxeHwe coeAHHneuax roqex. 

2. KOHen (aaqano) C06AHHeHHH CHCTeMa fPAP onpeAennet 

B n/Kapre no 8 npodenau B KOHUe (aaqane) rpynn coeAHHHeMHx 

TOqeK (KOMnneKCOB). 

JipHMep: 

I 
~ 

, M.ll I , 20; BIQQ_, IOucJclLl-JULJuJMIQQQJQuM099u45 
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3auerww, qro ecnw HeodxOAHMO nonyqeawe aaBecaoro uoara

xa (aanpwyep, ARH yKR~KH WHH H Kadene~ B CTO~Ke), TO fPAP 

uoxer B~atb nonyrao radnwny onrHwanbHOro aaBecaoro uoara-

xa. 

COCTABJIEHHE P.l1C1HKA JIJIATH C JIE'iATHOi-1 CXEMOLi 

PHcyHoK neqaraoa cxeuu cnoeB nnaru Bunonanerca Ha pacr

poBoa Oyuare B YAOdaou ARH cocraBwrenn Macwraoe, aanpHMep, 

aa MHRRMMerpoBoa oyuare B yacwrade 2:I (nyqwe Bcero nonb30-

BatbCH cnenwanbHUMH OnaHKaMH). CoeAHHeHHH pa3HUX cropoa 

(cnoeB) nnaru YAOdHee BUOORHHTb B pa3HHX UBerax. KoataKTHUe 

nno~~KH CR6AyeT pa3Me~aTb B y3nax KOOpAHHaTHOR ceTKH (CM. 

pwc.2,J). MaKcwuanbHUe pa3Mepu nnaru ae AOnxau npeBuwarb 

I82,5 X J07,5 MM, qro C00TB6TCTByeT pacrpy I46 X 246 roqeK. 

JipH npoeKTHpOBaHHH pHCYHKOB neqaTHUX cxeM pa3pewaeTCR HCll0Rb-

30BaTb 8 HanpaBneHHR, Toe npOBOAHHK ~ORXeH HATH no y3nay 

pacrpa. ilpH ~anbH6RWeM KOAHpOBaHHH cnoeB nnaru KOAHpOBKY 

MOEHO npOH3BOAHTb B RXJdOM nOpfiAK6, T.K. fPAP OllTHMH3HpyeT 

nponecc ooxo~a pHcyaKa nnaru npH ee HsroroBneHHH. 

KOnHPOBAHRE .11HTEfPAJ!bHHX M.l1KPOCXEM 

B nporpaMMe rPAP npe~ycuorpeHU qerupe ~HKCHpOBaHHUX 

nonoxeHHH HHTerpanbHOR MHKpOCXeMU OTHOCHTenbHO ee nepBOrO 

BUBOAa (HOXKH). HeOdXO~HMOe nonoxeHHe MHKpOCXeMH npH KO~H

pOBKe AOCTHraeTCH yKa3aHH6M HOMepa OpHeHTaUHH (cu. pHc.4), 

a raxxe KOOp~waar ee nepBoro BuBoAa. Ha n/xapre yxasuBaerc~ 

CHMBOR "M", 3aTeM HOMep OpH6HTaUHH H KOOpAMHUTH llEpBOrO BH-
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BO~a aa onpe~eneHHHX n03HUHHX. OnHeaaHe ene~yDmeR HHTerpanh

HOR KHKpOCXeYH ~ORZHO HaqHHaTbeH qepe3 ~Be fi03HUHH (~Ba npo

dena). Koop~HHatu X H Y ~onzHw 3aHRMaTb no tpH eootBeteTBYD

mHX n03HUHHo 

ITpHMep: (eM. pHc.4) 

I 
.; 
Miu u Ju ,_,Juu IOI '--'lOu LJ 

I 

M4ui2ui5uuuiOu99ww 

KO~HPOBAHHE PHCYHKA ITllATH 

I.I. !eeTKHR popMaT 

!eeTKHR ~OpMaT npHMeHHeTeH npH KO~HpOBaHHH nnaT, neqaT

HUR MOHTaz KOTOpHX BUfiORH9H Ha paetpe e warOM 1,25 MM. 

ITpH KO~HposaHHH pHcyaxa nnatw B aTOM ~opwate HeodxO~HMO yqH

TNBaTb ene~ynmHe ocodeHHOeTH: 

I. B zeCTKOW ~OpMaTe OTeyTeTByeT eHMBOn npH3HaKa OKOH

qaaaa nHHHH n J "(eM. ~anee), a BB9)(9H CHMBOn npH3HaKa ee 

aaqana "T". 
2. llpH H8dHBK9 n/KapT HH~pMaUHH 0 KOOp)(HHaTax X H Y 

,l(ORZHa BaHHMaTb C00TBeTeTB9HH0 no TpH fi03HUHH (eM. pHc.2). 

llpHMep: 

I 
~ 
TMuu2vi4.,.1Lu2ww 8.._ B._,-~ 8.__,.___, 2TM._,.__,8..,u6 

II 
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1.2. CBoOozuHll Wopuat 

CBOOO~HHl! ~OpYaT npHY6HH6TCH npH KO~HpOBaHHH nnaT HBH 

qactel! nnaT, neqaTHHl! YOHTaE KOTOpHX H6B03YOXHO pa3Y6CTHTh 

ua pactpe c warou 1,25 KY. B HeY uoxuo Hcnon&30BaT& war 

2,5 YY (oon&wol! war A.nMAIIa) H 0,25 MM (uanyl! war A.JUWia) • 

nna OUHCaHHH pHCYHKa neqaTHOrO MOHTaza npHM6HHDTCH 

CJI6,14YD~He CHYBOJIH: 

M - YaJiaH TOqKa npHnal!KH H CB6pJI6HH6 YaJIHX OTBepCTHll; 

B - OOJI&WaH TOqKa npHnal!KH H CB6pJI6HHe OOJihWHX OTBepCTHllj 

I - TOqKa H3JIOYa npOBO,l4HHKa; 

~ - 3a ,14Ba uaJIHX wara ,140 aToll toqxH nepo AnMAITa nO,l4HH

YeTCH H nocne ee npoxoZ,J4eHHH~ qepe3 I MaJIHll mar, 

OllyCTHTCH, 6CJIH H600XO,l4HYO; 

S - CB6pJI6HH6 OOJI&WOrO OTBepCTHH; 

C - cBepneHHe yanoro OTBepctHs; 

~- KOH6U OUHCaHHH TOqKH (auanor nepeBO,l4a CTpOKH - B03-

Bpata xapeTKH )4JIH pa3Ye~eHHH ua l-oll n/xapte onHca

HHH Oonee O,l4HOl! TOqKH); 

) - npH3HaK UOCJI6,14H6ll TOqKH C06,14HH6HHH (KOH6U npOBO,l4HH-

Ka); 

- pa3,146JIHT6Jih; 

- pa3,146JIHT6Jih; 

u - HrHOpHpyeTCH. 

naauHe B CB000,14HOY ~pMaTe ,14HarHOCTHPYDTCH H 00pa0aTH

BaDTCH TOJihKO qacThD CHCT6YH rPA~ , TaK xax BCH CHCTeMa 

paccqHTaua ua war 1,25 WK. 

OnHcauHe JIDOOl! TOqKH coe,14HH6HHH ,l40HZHO uaqHHaT&CH c yxa-

3aHHH KOOp,14lr1HaT B. COOTB6TCTBYDIIIHX warax no OCH X H Y, 3aT6M 
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YKa3HBaeTCH THD TOqKH H, eCXH H~O, DpH3HaK KOH~a npOBO~HHKa. 

3aKAH4HBaTbCH ODHCaHHe T04KH A04KHO CHKBOXOM " ~ "• 

~XH OOxerqeHHH KOAHpOBaHHH H Ha0HBKH n/KapT CB000AHWR 

¢opMaT ~onycKaer onycKaHHe DOBTOpHDmHXCH 3Ha4eHHR KOOp.HHaT 

H CHMBOXOB xapaKtepa T04eK. 

llpHMep: (cw. pHc.2) 

llOJIHOe ODHCaHHe Ynpo~eHHOe ODHCaHHe 

I,7,M$ I, 7lrl ~ 

I,4,M$ '4 .$ 

4,I,BJ.S. 4,IBJ.$ 

4,J,M~ ,JM $ 

5,3,1 $ 51$ 

5,4.5,IJ $ ,4.51$ 

THD (xapaKrep) T04KH j' BBe~eHHHR AXH HCKJID4eHHH fiOBTOp

HOro pHCOBaHHH KOHTaKTHHX DXO!l(~OK H T.n., MOXHO He npHMe

HHTb, TaK KaK 3TH T04KH onpe~eXHDTCH nporpaMMBO. 

KO~HpOBaHHe coe~HHeHHR MOXHO npOH3BOAHTb B JIDOOA nocne-

~OBateXbHOCTH, taK KaK B CHCTeMe rPA~ npe~ycworpeHa 

ODTHMH3aUHH oqepe~HOCTH OOXO~a COe~HHeHHA KaK npH CBepxeHHH, 

TaK H npH pHCOBaHHH. llocxe KO~HpOBaHHH pHCYHKa nxaTH nepexo

~HT K HaOHBKe n/xapr. lna y~oocraa nocne~yDmeR npoaepKH 

HH~opwauHH no Ha~neqarxe B n/Kapre peKowe~yerca ~o H nocxe 

CHMBOJia " ~ " ~eJiaTb no npo6eny. 

llpHMep: 

I 

• I, 7M w $ u , 4 u .$ ,__, 4, IB J LJ $ 
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nonrOTOBKA ITaKETa 3anaqH 

ITOJib30Barenb, pa6oraa c cHcrewoR rPa~ , woxer 3a o~HH 

npoxo~ 3BM EJCM-6 noxy4HTD x·exaewwe peaynLrarw o6pa60TKH 

aa~aq}! cpa3y 0 HeCKOJibKHX THnax DJJaT C neqaTHHM MOHTaXOM, 

naKeTW ~aHHHX KOTOpHX 6YAYT pacnonaraTbCH B CTPOrOM COOT

BeTCTBHH C OUHCWBaewoR HHZe KOMDOHOBKOA naKeTa 3~a4H (eM. 

pHc.5). 

I. llaKeT 3a,naqH 

1 
~ 
* NAME...., 

* ASSIGNuTIMEu 

* PASS'-' 

* ASSIGN w LTAPE u u u u R(l) 

,::.-;"' * CHECK (l)u 

.):•.: ~ * PERSO NAL t..~ LIBRARY ..... ,...., 
* NO ._. LOAD u LIST 

* CALL w FICMEMORY 

* EXECUTE 

l 

-n/KapTH MOHHTOpHon 

llHCTeMhl "nYEHA" 

S J - naKet AaHHWX .n;na n -nnar; 

EOF - (END OF FILE} n/Kapra, C006maDmaa 06 OKOHqaHHH ,naHHhiX, 

1 
.j 

* t>ND w FILE 

n/Kapra 

co,nepzamHxca B naKere 3a,n;aq,v,; 

- n/Kapta MOHY,TOpHOA CHCTellb! "JlY11IA"; 

- ,nHcnerqepcKHA KOHeu. 

ITpHMeqaHHe: EcJIH B 3a~aqe ecTb yKa3aHHe Ha aw,naqy pe3yilbtara 
Ha n/Kapthl HJIH pa6oty C pa6oqeR Mn, TO He06XOAHMO B ynpaBJJHD
mHe n/KaptH MOHHTOpHOA CHCTeMhl "nYEHA" ~o6aBHTb COOTBeTCTBYD
ll(He n/xaprw: ! 

* ASSIGN..., PUNCH 
* ASSIGNw FTAPE 

IT/xaprw, pacnonozeHHhle nocne n/Kaprw E 0 F, He o6pa6arwsaurca 
CHCTewoA. 
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I.I. ITaKeT nnarw 

ITaKeT nnaTH co~epxMT B cede: 

I) naKeT rpaccHpOBKM; 

2) ll/KapTy, npM3HaK KOHUa ~aHHHX;~nP. rpaCCHpOBKM 

I 
~ 

EE 

J) naKeT ~aHHWX I-ro CROP. nnarw (C!OpOHa MOHTaxa); 

4) n/KapTy c yKasaHHeM CHMBOna "C" (cordt·n..,c; ) - npo-

~onxeHHe ~aHHwx; 

I 
• c 

5) naKer ~aHHWX n -cROP. nnarw; 

6) n/:rtapTy - npH3HaK KOHUa ~aHHWX; nnaTH (i:Nl>) 

I 
• E 

I.I.I. ITaKeT rpaccHpOBKM 

Co~epxaHHe naKeTa: 

I) ynpaBnRDmaa n/Kapra rpaccHpOBaHHP. 

I 
• 
T~ 

2) n/Kapra c HasBaHHeM nRaru H ee pasMepaMH. 

IlpH:u:ep: 

I 
• JIBTAuuu 246 w I46 u KOMUeHTapHA nC' !1 ~"J 

J) ~aHHHe ~RP. TpaccHpOBKH; 

4) n/Kapra, xapaKrepH3YDmaa KOHeu ~aHHHX (cosna~aer c 

c n/KaproA 2 n.I.I). 

17 
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1.1.2. ilaKet CHOH 

ITaKeT cnoH KOYTIOHyercH B cne~ynmeY nop~Ke: 

I) n/Kapra HarorosneHHH 

I 
• IZ& 

TipHMeqaHHe: n/Kapra TRS crasmrcH, eenH B naKere nnaru eetb 
~aHHHe ~nH asrouarHqeeKo~ rpaccHpOBKH. B arou enyqae B naKe
re He rpeOyercH n/Kapra Il& • EcnH ~aHHHX ~nH rpaeeHpOBKH 
Het, TO eraBHTCH TOHbKO TI/Kapra leG H CHeteMa 06pa0aTHBaer 
Bee naKeTH enoeB, BOCnpHHHMaH K~HR BHe CBH3H e ~pyrHMHo 

2) ynpaBnHnmaa n/Kapra npo~ecca HarorosneHHH. Ee KO~u: 

XO = OOOOl 
' - HCTI0Hb3YDTeH ~HH C~BHra p~cyHKa nnatH 

YO = 0000- no oeHM X H Y • 

A - s~aqa n/neHTH AHH ynpasneav.H npo~eeeou pv.eoaaHHH 
Ha ycrpoRerse AnMArr (eM. pHe.6) /5/. 

P - neqarb pHeyHKa nnaru Ha AUITY (npH Hcnonb30BaHHH 
xecrKoro ¢opMara) • 

R- neqatb pHcyHKa paa~eMa KAMM{ Ha AUITY. 
C - pHcosaHHe nnaru (cnoH) Ha rpa¢onocrpoHrene CA COMP 

(I: I) • 
L- npHMeHHetcH npH KO~HpOBKe pHCYHKa nnaru (cnoH) B 

CBOClO~HOM ¢0pMaTe • 
T - HcnonbayercH npH Heooxo~HMOeTH nonyqeHHH n/neHTH 

~nH pHeOBaHHH 00paTHOA CTOpOHH nnatH (eTOpOHH ~era
neA) Ha ycrpoACTBe anMAIT • 

S - a~aercH n/neHra ~nH ynpaaneHHH npo~eceow esepneHHH 
ClOJiblllHX OTBepCTHA (B, S ) Ha n/aBTOMaTe anMAIT • 

,C - B~aqa TI/JieHTH ~JIH ynpaBJieHMH npouecCOM CBepneHHH 
MaJIHX OTBepCTHA (M,C) Ha ycrpo~CTBe AnM~IT. 

L - HCnOJibayercH npH Heo6xo~v.MOCTH nonyqeHHH nnooA 
TI/JieHTH (3aKo3 Tin- 80). 

K - npHMeHHeTCH A!IH s~aqv, npoHyMepoaaHHOA KOJIO~H 

n/KapT C HCXOAHHMH AaHHHMH TIOCJie OfiTHYH3a~H 00XO~a 

coe~HHeHHA nnarH • 
B - s~aqa ynpaBJJ!lDllleA n/neHTH K rpa¢onocrpOHTeJin Ha oa~1 

ae nprr;..JM (2: I). 
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XJ/A 

Y!IJ\. 

T - Hcnonb3yerca npH HeOCiXO.I\HMOCTH rpaHcnoHHposaHMil 
pl1CYHKa nnaTh! OIHOCHieJibHO npi!MOA X=Y (cM.pl1C.6). 
ITpH l1Cll0Jib30BaHl1H 3IOrO CHMBOJ!a CJie,l(yeT H3MeHHib 
COOIBeiCTBYDmHM 00pa30M n/Kapry C MaKCHMaJibHHKH 
pa3MepaMH nnaru. 

0000/- yKa3h!BaDTCil KOOp.l(HHaTh! 11CXO.l(HOA IOqKM Haqana 
oooo\ pHcosaHHa nnaru (s yanux warax) Ha ycrpoAcrse 

J\.Ailll.IT. 

ITpHYep: 

XJ/A = 0000 

YN'A = 1000 

L = 0000 - yaKCHManbHOe paccroaHHe no OCH X (s yanux warax) 
pHCYHKa nnaru ,l(Jiil pHCOBaHHil CIOpOHhl ~eraneA Ha 
ycrponcrBe J\.nMhrr. 

ITepeqHCJieHHh!e KO~hl ynpaB1IHD~eA n/xaprhl ,l(eACTBHTeJibHhl 

TOJibKO Ha ll03HUHHX, YKd3aHHhlX B raCiJIHUe. 

J) n/xapra, co.l(epza~aa HH~OpMaUHD o Ha3BaHMH nnaru H ee 

cropoHe (cnoe), B ~aHHOM cnyqae - cropoHe ~eranen. B n/xapre 

~onxHo Oh!Tb pacnonozeHo no n03HUl1HM: 

Ha3saHHe - c I • 6 , 

KOMMeHTapHH - C 7 • I2 

cropoHa nnaru - c IJ • I8. 

ITpHMep: 

I 6 7 I2 I3 I8 
l ~~ l ~ ~ 
n B T J\.u u C J\. M n. Cu C T. A • u 

4) n/Kapra C MaKCHMaJibH~H ~3MepaMH CIOpOHhl (CJIOH) 

nnaru. 
ITpHYep: 

I 
~ 

X 

6 8 I5 I7 
.) • .j .j 

M n. X=2 4 6 u Y M " X= I 4 6 

20 

T a 6 n 11 u a 

PacnoJioliCeHHe KO.I\OB ynpasJii!JOllleR n/KapThl no no:MU11lHI 

HoMep no3vtUH11 CvtMBOJl HoMep no3HL\Hl1 l:HMBOJI 

I X 2U T 

2 0 29 
3 = 30 .1. 

4 0 Jl J' 

5 0 32 A 

6 0 J3 
7 u 34 () 

e u 35 u 
9 y 36 u 

IO 0 37 u 
II = Je '"~ 
12 u 39 y 

l3 u 40 ,. ,, 
I4 0 4I A 

I5 0 42 
I6 '-' IIJ u 
I7 A 44 0 

I8 p 45 0 

I9 R 46 u 
20 c 47 c j 

2I L 4b ~ 

22 T 49 
23 s 5U u 
24 c 51 0 

25 [, 52 0 

26 K 53 u 
27 B 

0CTaJibHh!e ll0311111111 He HCll01Ib3YJOTCH. 
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5) KORO~a n/Kapr ~aHHUX 0 3aKO~HpOBaHHOa CTOpOHe (cnoe) 

nnaru. 

6) n/Kapra npM3HaKa KOHUti ~aHHUX 

I • 
E 

)ll'!arHOCTmta 

)lHarHOCTMKa B Cl'!CTeMe rp"'cl> neqaraeTCll Ha AUIJY B no

Hl!THOM ~Rll TI0Hb30BaTeHll B~e, TO eCTb OTKpUTUM TeKCTOM, B 

cnyqae noHsneHHll neqarw Twna 

-H .. Ollll{EI{A._.=!f 

HeOdXO~l'!MO B HaCTOl!ll.lee BpeMl! OClpW!laTbCll K aBTOpy, T,K', 3TO 

BHYTPHCKCTeMHal! ~KarHOCTKKa 1 KOHTpORKPYDil.lall paelory 3BM, 
BHewaero odopy~oaaHwH w r,n, 

3AKJJKJtiEHHE 

)lHH WapOKOro BHe~peHKll CKCTeMU fPA4 B npaKTI'!KY npoeK

TapOBaHKll Heodxo~wuo, no-B~KMOMy, B ycnoswl!X OHHK MaKCKMaRh

HO l'!Cfl0Hb30BaTb KMeDil.leeCll OClopy~oBaHKe I'! Cl'!CTeMU, B qacTHOCTK, 

l'!CTIORb30BaTb TCpMHHanbm~e CTaHQ~H,OCHaweHHUC MHHI'!-~J~ 1 KOTOpue 

TI03B0Rl!DT BeCTI'! BBO~/BUBO~~aHHUX I'! padory B pe:a:HMe ~wanora, 

JlYMaercH, 4TO nepaooqepe~HUM odopy~osaHHeu, oelecne4HBaDil.ll'!M 

CYil.leCTBeHHOe COKpW!leHHe ~ORI'! pyqaoro rpy~a H TIORHOe KCTIOHb30-

BaHI'!e Cl'!CTeMU fPAP 1 liBRlleTCR HaR1'!4l'!e warOBUX rpa~OTIOCTpOHTe

nel c pael04l'!M noneu, ~ocraT04HUM ~nn aocnpoH3BeAeHHH ¢oroopH

rKHana neqarao~ nnaru B uacwrade 2:1. 

22 

Heodxo~HK raxze rp~H4eCKHA ABcnneH co cBeTOBUM nepou, 

rax Kax ycraaoaKa no~oelaoro rwna B npouecce npoeKTHPOBaHHH 

IT03BORli8T O~~eCTBRl!Tb 8XTHBHYD CBll3b paspa60T4HKa C 3BM, 4TO 

CYil.leCTBeHHO ITOBYCHT npOH3BOAHT6AbHOCTb H KaqeCTBO npoeKTHPO-

BaHHH, 

)lnH BBO~a pwcyaKa nnaru xenarenbHO raxze Kcnonbsoaaawe 

ycrpoHcTB BBOAa rp~H4eCKOA HH~opuauww nnaameraoro THna. 

Ha 3Tane H3rOTOBA8HHll HeOClXOAKMO H1 KaK ITOKasana npaKTH

Ka1 B03MOZHO npHMeHeHHe o6opy~OBaHHll 1 IT03BOiaDmero nonyqaTb 

~oroma6AOHhl neqaTHHX nAaT HenocpeACTBeHHO C 3BM, MHHYll CT~HD 

H3rOTOBAeHHll ~OTOOpHrHHaROB H HX ~OTOrpwPK,POBaHHll, 

YHHBepCaRbHOCTb MeTO~OB aBTOMaTH4{lCKOrO npoeKTHpOBaHHll 

n03BOAH6T HCIT0Ab30BaTb HX H B ApyrHX orpaCAHX HaYKH I'! TeXHHKH, 

HanpHMep, npoeKnposaaHe niJdwx KOWyHHKau~odt ( rpaacnopTHhiX 

nyTel
1 

KaeleAbHOro X03HICTBa, Tpy6onpOBO~OB H T,n,) aHaROrH4HO 

rpaccwposaHHD coe~HHeHKA Ha nnare, npwqeu cwcreua fPA4 BUAa

er OnTHMaRbHhiA (MHHHMaRbHUA ITO ~AHHe) nnaH npOKR~KH 3THX 

KOWyHHKaunA. 

ABrop11 dnaro~api!T M, I>. KonnaKoaa, C .A. l!leneaa, l'I.U. liBaH

qeHKO, B,B, <iie~opHHa, A,3, J\qlaaacoeBa 3a BHI'!MaHl-18 lll ITOMOil.lb 

npH BhlnonaeHHH pa6oru; H.IA. geni>HH4eHKO, A.A. !l;ypaaHHa, A.rJ.Ca

no:a:Hmtoaa, B.B. fanaKTHOHOBa, r .n. Masaoro, E.B. 'lepHhlX, E.;(. 

ropo~HH4ero H 3, Tpendana - sa ueaaue coaer11 H odcy~eHHll. 
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Y CJIOBH.H 06MeHa 

IIpenpHHThl H coo6llleHHH OHJUI pacch!naiOTCH 6ecnnaTHo, Ha ocHoBe 

B3aHMHOrO 06MeHa, YHHBeJJCHTeTeM, HHCTHTyTaM, na6opaTOpHHM, 

6H6nHOTeKaM, HayqHbiM rpynnaM H OT)J;enbHb!M yqeHh!M 6onee 50 CTpaH. 

Mhl O)KH,D;aeM, qTo rronyqaTenH H3,D;aHHH OHJIH 6y,D;yT caMH npoHB· 

nRTb HHHUHaTHBY B 6ecrr.:m THOH nOCbinKe ny6nHKaUHH B ~y6Hy. B nopH,D;Ke 

06MeHa npHHHMaiOTCH HayqHbie KHHrH, )KypHanhl, rrperrpHHTbl H HHOrO 

BH,D;a ny6nHKaUHH no TeMaTHKe OHJIH. 
Ep;HHCTBeHHbiH BH,!J; ny6nHKaUHH,KOTOpbiH HaM llpHCbinaTb He cne,D;y· 

eT ,· 3TO penpHHTbl /OTTHCKH CTaTeH, y)Ke OIIy6nHKOBaHHbiX B HayqHhiX 

)KypHanax/. 

B pxp;e cnyqaeB Mbi caMH o6palllaeMcH K rronyqa TenHM HaWHX H3,D;a

HHH C npOCb60H 6ecnnaTHO IIpHCnaTb HaM KaKHe·nH60 KHHrH HnH 

BbiiiHCaTb ,!J;nll: HaWeH 6H6nHOTeKH HayqHb!e )KypHanbi, H3,!J;aiOlllHeCJI B HX 
cTpaHax. 

0T,[IeJibHhie 3anpocbl 
I1:3,D;aTenbCKHH OT,!J;en e)KerO,!J;HO BbiiiOnHHeT OKOno 3 000 OT)J;enbHhiX 

3arrpocoB Ha BbiCbinKY rrpenpHHTOB H coo6llleHHH OHJIH. B TaKHX 3a· 

npocax cne,D;yeT o6s3aTenbHO yKa3biBaTb HH,D;eKc 3anpawHBaeMoro 

H3,!J;aHHJl:. 

A.z:~peca 

IlHCbMa no BCeM BOIIpOCaM 06MeHa nyfinHKaUHJl:MH, a TaK)Ke 3aiipO· 

Chi Ha OTp;enLHbie H3,!J;aHHH cnep;yeT HanpaBnJITb no a,D;pecy: 

101000 MocK6a, 
TAa6Hbli1 nottmaMm, n/Jt 79. 
H36ameAbcKui1 omoeA 
06beOuHeHHozo uHcmumyma 
JIOepHbiX UCCAe006QHUU. 

Ap;pec ,!J;nH nOCbinKH BCeX ny6nHKaUHH B IIOpll:,ll;Ke 06MeHa, a TaK)Ke 

,!J;nJ! 6ecrrnaTHOH IIO)J;IIHCKH Ha HayqHbie )KypHanbi: 

101000 MocK6a, 
TAa6Hbli1 nottmaMm, n/JI 79. 
JlayttHo·mexHuttecKaJI 6u6AuomeKa 
06-,eouHeHHozo UHcmumyma 
JIOepHbiX UCCAe006QHUi1. 


