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BBFJ1ElrnE 

]liiiCflJ18IHM CTB.BIU!Il 11LfHHCK-32 11 npe~CTaBJlll8T COOOlit UaJiyll Bli­

qiiJCXIIJT8nDHYil uam111uy TPA-I c pacTpOBHU ~lllcnJieeu. MaTeuaTIIJqecxoe 

o6ecneqeu111e ~lllcnnelituolit cTaHUIIIIII no3BOJIHeT lllcnon»3oBaT» ee KaK IIIH­

TeJIJieKTyaJI»Hiil T8pUIIIH8Jl (B TOU qiiJCJie Ill y~aJieHH!il). 

TiepBall qacT» uaTeuaTIIIqecKoro o6ecneqeHIIJH onlllc!iBaeT ocuoBHHe 

nporpaMUW 1 H8o6XO~UH8 ~JIH CBfl3111 B!iq11JCJIIIIT6JI»HHX UamiiiH (KOOp~IIIHa­

TOp1 pe3H~8HT) • 

I. COCTaB BiiqiiJCJIIIIT8nDHOrO KOUllJI8KC8 

0nHC!iB88U!il Biiq11JCJIHT6JI»H!ilit KOUllJI8KC COCTOIIIT 1113 BUqiiJCJIIIITBJI»­

HOlit uamiiiH!i "UHucx-32 11 111 CBH3aHHOlit c Hell TPA-I. CBH3» ue~ uamlll­

uaulll ~ByXCTOpOHHflfl, K~afl 1113 UaWIIIH flBJIH8TCfl KaK 6li ~BYMH BHBW­

HIIIUIII ycTpOJitCTBaMH ~pyrolit/3/. 
B KOUflJl6KC 11YIIIH~K-32 11 BXO~flT: BUqiiJCJIHT6Jlh (c nyJI»TOBOlit nlllmy­

~elit uamiiiHKOlit), M03Y o6~euou 32K, uaxonHTenlll ua uarHIIITHHX JieHTax, 

ycTpOlitCTBa BBO~a C nep~OKapT Ill B!iBO~a Ha nep~OK8PTH 1 ycTpOHCTBO 

neqaTIII aJI~aBHTHO-UIII~POBOlit IIIH~OpU8UIIIIII Ill 3Jl8KTpOHHulit ~8fqiiJK BpeueHIII. 
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B KoMnneKc TPA-I Bxo~aT: npoueccop, M03Y o6beMou I6K, Tene­

Tain, ycTpOfiCTBO BBO~a C IT8PWOH8HT~, UarHHTHHH ~HCK o6~eYOU 64K, 

pacTpOB~ii ~HCITHeH THITa NE-601/I ( C 6yKBeHHO-tn!CJIOBOH KHa.BHaTy­

poi'! H IT03HUHOHHPYDmHY mapHKOU ~RH rrepeuemeHHfl UapKepHOii TQqxH). 

B "r.IHHCK-32" o6ecrreqeaa B03MOlltHOCTL uaoronporpauuHolt pa60Tbl 

(o~HoBpeweaao B U03Y uoryT aaxo~HTI>CH ll:eT~pe pa6oll:Hx nporpawu~), 

llp!i 3TOM UOllteT npOHCXO~HTI> o6MeH MH~OpMaUHeii C BHeWHMMM ycTpOiiCT­

BaMM rrapanneJILHO c pa6oToU no o~Holl H3 pa6otmx rrporpa.~~ull/ ,/2/. 

ITporpaMMbl rrepe~ aaqanou pa60Tbl o6bi4HO aaxo~arca aa uarHHT­

aon neHTe H B CJiyqae He06XO~HMOCTH Bb13~BaiDT~H B orrepaTHBHYD ITaMHTb 

( K "MIIIHCK-32 11 YOliHO ITO~KJIKltn!TI> H MarHMTH~e 6apa6aa~, BCei'O ~0 

!36 BH6WHHX YCTpOiiCTB). 

ITporpaMMhl oouiero ITOJib30Ba.HMH co6paa~ Ha TaK Ha3hiBaeMoH "nea­

re CHCTeMhl 11
• 

Ha JieHTe CHCTeMbl ~OnmHbl HaxO~HTI>CH OCHOBHble npOI'paMUbl ~nH 

OOCJiylltliiBaHHfl ;1{14Cllll6HHOlt eTSHUHH 1 KOTOpble B 11MHHCK-32 11 BblllOnHHIOTCR 

aa O;l{HOM pa6oqeu ypoBHe. Eo Bpeua pa60Tbl Heo6xo~Huo, ll:To6u 6biJIH 

nporpaMYHble napbl B 11 MHHer{-32" H TPA-I, KOTop~e 11 noHHuaDT 11 ~pyr 

~pyra H KOTOp~e qepe~yiOTCfl e ~pyrHYH napai.IH BO BpeUH B~ITOJIH8HHH 

pa3JII41l:HbiX 3~aHHii. Bee nporpaYMbl aanHeaHbl Ha JleHTY CHeTeYbl H 

nepe~ BblllOHH8HHeY Bb13biBaDTeH B onepaTHBHYD naUflTI>. ilporpaYYbl, KO­

TOpble BbiiTOHHHKlTCH B 11 MHHCK-32 11
, ~OpYJieHbl KaK cerueHTbl H ITOeJie 

Bb130Ba B~llOJIHHKlTeH ITO~ ynpaBJ18HH8Y KOOp~HHaTopa ~HCllJI8ltHOH CTaH­

I.tHH (KOlll'iC}. Te nporpaa&Ybl, KoTopble ~oJil!Hbl BbiiTOJIHHuea B TPA-I, 

tn!TaiOTCH KSK ~aHH~e C YarHHTHOH Jl8HTbl H ITO JIHHHH CBH3H nepe~aDTeH 

B TPA-I, r~e peaH~eHT ( TPAR ) npHHHuaeT H roTOBHT Hx ~~H B~noJI­

HeHHH. 
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2. ~OpYHpOBaHHe CHCT6Ybl 

Ha JieHTe CHCTeMbl ~OJI~Hbl OhiTI> aanHCaHhl CJie~y~mHe OCHOBHble 

MaCCHBbl: 

- KOOp~HHaTOp ~HCITJI6HHOH CTaHU1414(KO~~C); 

- nporpaMMa ~JIH nepe~am1 MaCCHBOB B TPA (TRTPA); 

- TaOJIHUa HMeH ~onyCTHI.IblX nporpaMM (T1il.liTP) i 

- nporpaMMa MONITOR • 

ITporpaMM~, KOTOpble BblllOJIHHIOTCH B 11 r.ll1HCK-32", HarrpHMep, K0lll1C, 

TRTPA lli4WJTCfl, TpaHCJIHpyiOTCH H OTJiaXIIIBaiDTCH B COOTBeTCTBHI4 C 

B031.!0lKHOCTHLUI l.!aTeYaTllll:eCKOI'O o6ecne'leHHli 11 M¥1HCK-32 11
, Harrpli!Mep, 

aa aa~Ke HCK,FORTRAN , A~rAMC, KOBO~ H T.~. 8Tll nporpaMMhl aanv.­

CUBaiOTeH Ha ~eHTY eHCT8M~ C llOMOmi>Kl COOTBeTCTBeHHblX nporpaUM 

~JIH nepenHcH uaccHBOB. 

ITporpaMMR ~JIH TPA-I nHwyTeH Ha aa~Kax TPA-I (SLANG,FORTRAN 

ll T.;l{.) ~ TpaHCHHpy~TeH COOTBeTCTBeHH~MH TpaHeHHTOpaMH B 6HHapHy~ 

nepwoJieHTy. 8TH nePWOJI8HTbl cneUHaJII>HblUH nporpaYMH~YH napaull llHWyT­

ea Ha YSI'HldTHYKl JieHTY "!AHHCK-32": :I10PJtC- FORDT (nporpaJIMbl ~JIH ~op­

WHpOBaHHH ~HCnneiiHO~ CT8HUHH). C llOYOmi>D 3THX nporpaYM MOlKHO aanH-

C~BSTI> Ha H8HTY eHeTeUbl H TVJ,]l,IIP. 

Bo BpeYH wopi.!HpoBaHHH CHCTeYbl B "MHHCK-32" ~OHlltHa aaxo~Hnca 

nporpaMMa :I10PllC, a B TPA-l - FORDT • llapaMeTpbl nporpaYM~ ( HaaBaHlle, 

HS'l:alli>Hhlit ~pee H MO~y~:r,, KOJIHil:eeTBO nep~OJiellT H T.~.) 3a~aKlTCH 

Ha nHmyme~ YaW!tiHKe "MHHCK-32". qTeHHe, nepe~aqa H aanldc:r, nporpau­

Yhl Ha MarHHTHyD H8HTY npOHCXO~ldT C KOHTp0ll8Mi B CJiyll:ae om~6KH Bbl­

~aeTCH yKa3aHHe llOBTOp~TI> aan~c:r,, a uaceHB, 3allHCSHHbl~ C OWH6KOH 1 

eTRpaeTCH. ITpOIIHTaHHaH nporpauua CHa6&aeTCH KOHTpOHbHOW eyYYOH, 

Hall:aJII>HbiU a~peeou, Yo;l{yneu ll e a~aHHbiU aaaBaHHeM aanHCbiBaeTcH 

Ha uarHHTHJD neHTy. 
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3ani1C:L Tld,ZJ.!IP J.tOxeT npmwxo.z~Hn c nHmyll{e~ 'uamHHKH "MHHCK-32" 

11n11 c nepwoKapT. ~opullpoBaHHe TW~TIP c n11myll{e~ uamHHKH npoHCXO.llllT 

.B pellti1Me ,llHanora, a c uepwoKapT - B naKeTHOM peJKI1Me (nai<eT owopMJIH­

eTcH no CTaH,llapTy 11M11HCK-32" C Ha3BaHHHMI1 nporpa1o11o1). k1 B TOM 11 

B .z~pyrou cnyqae .llnH npoBepKI1 pacneqaT~aeTcH nonaaH TaonH~a 11 aa 

uarHHTHYIO neHTY uaccHB TJA~UP aanHc~aeTcH TOJI:LKO no paapemeHI1IO 

nOH:b30BaTenH, 

3. On11caH11e OCHOBH~ nporpaMM CHCT8UH 

Bo Bp6UH paoOTH CHCT8MU KpOYe nporpaMNH~ nap ,llnfl BHnOJIH6HHH 

paaH~ 3a,llaHH~ B UamHHax ITOCTOHHHO ,ll0n3Hii HaxO,lli1Tl>CH nporpaUMH­

pe311,116HTH, 

Pe31d,lleHTOM ,1111Cnnei1HO~i CTaH~H B "MHHCK-32 11 HBJIH6TCH KOOp,ll11Ha­

TOp ,1111cnne~ao~ CTaHUI1H (KO~JAC). B WYHK~HH KO~JACa BXO,lli1T: nepe.z~aqa 

B TPA-I MCNITOR' a 1 OCHOBHO~ rrporpauuu CI1CT6MH1 llOCJie ny CKa 11JIH B 

cnyqae omH6KI1, llpl1eM aaaBaHHH nporpauuu c TPA-I, qTeHile nporpauu 

C uarHHTHO~ neHTN 1.1 BNnOJIH6HHe HX KaJ< cerueHTa, llepe.z~aqa H llpllell 

HHWOPII8~HI1 0 38KpenneHI1H YarHHTH~ JI6HT (B CHCTeMe llporpaMUI1pOBa­

HI1H 11MI1HCK-32" nepe,11 06pall{eHHeU K K8KOMy-JIHOO BHemHeuy JCTpOi1CTBy 

HeoOXO,lll1110 38HHT:b- 38KpenHT:b 3TO ycTpOHCTBO), 

llepe.ztaqy MaCCI1BOB B TPA-I BNllOJIHHeT nporpauua TRTPA , KOTO-

paH TOllte nOCTOHHHO HaxO,J.tHTCH B naMHTH "fdHHCK-32 11
1 HO OWOPYJieHa OT­

,l.t8Hl>HNM cerueHTou, q'l'oou OiiT:L .llOCTynaol1: .l!Hfl .ztpyrllx nporpauu. 

B TPA-I nporpauuy npi1HI1MaeT peai1,J.t8HT- TPAR 1 KOTOpui1 paaMema­

eTCH B a.ztpeca 7600~7777 ayneBoro YO.llYHH. Tip11 aaqan:~>HOM nycKe ocy­

mecTBJIHeTCH llpoBepKa npaBiln:LHOCT>I coxpaaeHHH B M03Y llporpawubl 

TPAR , BKJIIOqaH TY ee qacT:L, KOTOpaH OCJl!l6CTBHfleT STY npoBepKy, 

IlpHHSITYil llpOrpa.MMy TPAR aarpylll:aeT B COOTBeTCTB8HHble a,llpeca na­

MSITH, ECJIH BO BpeMSI nplleMa TPAR OcJHapylll:llT OlllllcJQqHyKJ llporpa.MMy 
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(llOllbiTKa aani1CH 11HWOPM8~1111 Ha UeCTO TPAR , HenpaBI1H:LHaH KOHT­

pOJI:LHaH CJIIMa, OWI16Ka B llepe.ztaqe CI1MBOJIOB) 1 TO OHa OCYl!l8CTBJIH8T 

B03BpaT K MONITOR 1 y. Bcn11 nporpauua nepe.ztanac:L npaalln:Lao, TPAR 

H8q>JHaeT ee BHITOJIHeHile, 

Ilporpauua MONITOR - OCHOBHafl ,llJIH CI1CTeMN, Ee IIOlitHO 

BH3B8Tb, llepe.ztaB yllpaBneHHe Ha aaqaJIO TPAR , ilOJI:b30B8T6H:b IIOlKeT 

Bb13~8T:b MONITOR BO BpeMH paoOTH ,liHCnnei1HOi1 CT8H~I111 B nD6oe Bpe-

MH, TCM C8UHY B03Bpall{aH CHCTCMY B HCXO,llHOe COCTOSIHHe, 0CHOBH8H 

WYHK~HH MONITOR' a COCTOHT B TOY, qTOON Bb13BaT:L nporpauMy, 38,118HHYIO 

C llOYOUU.IO ,J.ti1CllH6H, llOCJie nycKa MONITOR's Ha aKpaHe ,lii1CllJieH H30-

6paaaeTCH TJA~IIP - aaaBaHIHI ,llonycTI1M~ nporpaMM. lloJI:LaoBaTeJI:L ,l{On­

llteH yKaaaT:b aenaeMylO nporpai!Ny (YCT8HOBI1B MapKep ll0d~U>IOHHpy!Ol!li1M 

mapi1KON ITO,l{ JIIOOO~ CHMBOH Ha3BaHI1H nporpaUMH 11 Bhlll0JIHI1B JWM8H~y 

DO - HalltaT:b CTRL/D), Bb16paHHOe 11MH nepe.ztaeTCH B "M~HCi<-32" 11 npo­

HCXO~HT aarpyaKa. 8TOT CllOCOO BhiOOpa 11CKJIIOqaeT OW~6K~ llORb30B8Te­

nH, ynpo~aeT 11 ycKopaeT paooTy. 

Bo Bpeua pa60Tbl MONITOR' a MOlliHO B JIIOCiOe npeYfl llOJiyq~Tb 11H-

iJ.)opua~IO 0 HeoOXO,l{HMbiX ,l{8HCTBI1HX. llp11 BHITOJIH8HI111 KOM8H,l{hl HSTRUC-

TION (Hallt8TI111 CTRL/I ) Ha 3KpaHe ,lli1CTIJICfl H30dpaiKCJ8TCH llH-

CTpJK~UH no paooTe c nporpaMMoll. 

4. llplll.lep 11CllOJib30BaHI1H C~CTeJ.m. llporpaM!Ja-PEJi(VJ!,l 

llocne aa.ztaH>IH aaanaHI1H"PEJimM~;c noMOlllbiO MONITOR 1 a KOllllC aa­

rpylltaeT nporpaMMY PEJ,ci'i:,: B "MllHCK-32';11 Haqi1H8eTCH ee BbiiiOJIHeHHe. 

C noMOII{MJ '1'"':'1. c neHThl cllCTeMbl ~raerca 11 nepe.naeTca n TPA npo-

rpaMMa REGIT , IlporpaMIJHaH napa PE.ilVlM- REGIT ~Taet 11 Bhi:BO~I1T 

Ha 3KpaH ,ll>ICllJICff ~HCTpyK~~IO 11 ,llaHHble 0 paooTaX, DbiiTOJIHfl!Ol!ll1XCH B 

11
Ml1HCK-32 11

• 3TV. ,llaHHHe HaxO,llHTCH B ynpaBJifliOl!lei-1 OOJI8CTI1 11MI1HCK-32", 

(CM,pllc,I). 
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P E Ill fl 11 

• "€..-, • l~T -oPtiAUfUG 0 nPt)rPAt111AX, B~tnOnHSUGIIIHXC~ 8 ~ 1~ ~ 1?\Y"I"At'tt UHI<I1H'1EC~f1 f1306PAI+IAHlTC~ HA 3KPAHE AHCnllEII CKOI'Oi:.........:.l2' • 
~TCII C ~ I<JlA8>1ijjHQrO PErHCTPA ISUITCH REGISTER! TPJII IIHI(AII ~ • 
..,_ )T()'1 l"(rHCT,.. 3A.IRET BPEM>! Uflk nA B CEK';jHAAX, ' 'tCAQ-

O.Ofo€U I>A60HI OC~CTBil~ETC'" Bb130BOM MONITOR fHAIIIATb CTRVCJ, 

r"F'><Of'>1 T E T I 
MO"£P =*'OSH511 
~ PA6QHH 
~ rPOrPAMM>I• 
6A3HC>41 

• . 

I 

AATAI 

Hr1111 

'1ET~ AAP, I<OMAHAI 

13"5.07, 16 

0 
11 
~·~H·P 
f OAflC 

n ~.,t=.' 

6 r5rJr)l] 
0 "r'?,1 
0 1)1)01) 
0 6000 

Or=rOrJOO 
1....,7000 
o:: 
o::~sso 

1 
0" 
nAFO!l 
CnFAB 

o::~s7 
0~3~07 
0~6000 
Qr)Or)QI) 
0=6000 

o.::.t.ooo 
035000 
01 

033513 

Plllc. I 

BPEM>H 22, 2' 

2 
10 
YTOTO 
biHKt111 

072578 
0725'15 
000000 
000000 
062760 

063000 
072000 
03 

072605 

3 
12 
3AAAH 
MArn 

060213 
06012'1 
000000 
000000 
0'16000 

0'16000 
062000 
02 

0602'11 

~ao6paKeHKe BUBe~eHo nporpauuo~ PEl~M. 

~Rfl K306pazeHMfl 3TKX ~8HH~ HCll0Rh3Y6TCH 3KCTp8-TOHKH£l: pacTp, 

HMe~mHA 480x306 pacTpOB~ ToqeK, 
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3aKmoqeHHe 

0CHOBH~e nporpaYY~ ~Hcnne~HO£l: CT8HUHH COCT8Bnfl~T llORHOCTh~ 

COBY6CTHYYKl nporpaMYHYKl CHCTeUy 11MHHCK-32 11 14 ~a~T B03UOJ;HOCTD B~-

3UB8Th H B~onHHTh nll6y~ nporpauuy cHcTeuu. 

~anhHeitwee pacm~lpeHHe uaTeuaTHqecKoro o6ecneqeHHH npecne~yeT 

cne~yll~He OCHOBH~e ~enw: nerKoe o6pa~eHHe H HcnonDaoaaHHe ~wcnneit­

HO~ CTaHIUm, wanoHarpyllaeuocu (no Bpeuemt M nauHTH) ocHOBHo£1: ua­

UIHH~ "lA.ItiHCK-32 11 , 
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