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fpa.oHeB r .¢1., 3noK830B B.E., CanaMaruaa T .c., ¢e¢unoa E.B. I 
10 . 10481 

flporpaMMHoe o6ecnel.leHHe MHoroMepHbiX 3KcnepHMeHTOB aa I 
nHHHH c 3BM MHHCK-32 

Onucaao ¢opTpaaoopneHTupoaaaaoe rrporpaMMHOe o6ecnel.leHHe MHoro
MepHbiX H3MepeauH B peanbHOM MaClliTa6e apeMeHu Ha JlHHHH 38M MHHCK-32 I 
C !lJH3H1.JeCKOa ycTBHOBKOit. 

C03Jl8H8 CHCTeMa 8BTOKOLlHhJX CTBHJlBpTHbJX flOLliipOrpaMM, CBSl38HHblX 

C o6cny*HB8HHeM KBHBIIB CBSI3H, pa60TOH C MBf'HHTHhiMH lleHTBMH, COpTHpOB

KOi.f: H npeJlCTBBIIeHHeM Jl,BHHhiX, npueMa HHtflOpMBUHH C IIHlliyiUeti M8lllHHKH 

nnSI ocyruecrsneHHR LlHanora "LfenoseK-3BM". 

Tipu HeHHTerpupyJOUieM pe*HMe pa6oTbi opraauayeTCSI rrpHeM 92•paapSill

HhiX KOilOB CO CKOpOCThiO 5 KfU. Tipu HHTef'p81IbHOM pe)f{HMe - HBKOIIIIeHHe 

.LIByMepHOf'O CIIeKTpa llO 8192 KBHBIIB CO CKOpOCThiD 0,5 KfU. 

BoaMO)f{Ha opraHH38UHR pa6oThi B MYIIhTunporpaMMHOM pe)f{HMe. 

Pa6ora BhiiiOIIHeHa B Jla6oparopt.ut smepHhiX peaxmdt OHHH. 

Coo6UieHBe 06 ... eJlBHeHHOro BHCTBTYT& aJlepRWX HCCJleJIO&aRBI. )ly6aa 1977 

© 1977 06-.eOUHI?HHWU UHc•u•y• AOI?pHWX UCCAI?0080HUUJly6Ha 

BBEJIEHHE 

CoEpeueHHHI a~epH~HsxqecRHI aRcnepHMeHT Tpe6yeT no 

BOSMOEHOCTH 6onee nonnoro z Toqaoro HsyqeaKR nponeccoE. Bee 

6onee WHPORO HCITOHb3YDTCH MHOro~eTeKTOpHHe YCT8HOBKH C BUCOKOI 

paspewa~el cnoco6aocTbD1 aanpHMep, nna H~eHT~HKBUHH nponyKTOB 

anepHHX peaKUHI no sapany H uacce. zsyqeHHH RoppenapoBaHHHX 

co6HTHi H T.n. ~ yEenaqeaaH s~eRTHEHOCTH rrpoEeneaaa sRcrre

pBMeHTa aeo6XonaYo aa6nvneaze sa xonou ero npoTeKaHaa H, cne~o

BaTenbHo. o6pa60TRa MHoroMepaux pacrrpeneneawl B TeqeaHe caMoro 

3RCnepHMeHTa, E pe&HbHOM M8CWT&6e BpeMeHH. T&KBR sanaqa 1 EH3HB8-

~H He06XOnHMOCTb rrepepa60TKH 60nbWHX M8CCHBOB H~pMSUHH, 6una 

peweHa B Jia6opaTOpHH H~eplWX pe&KUHI C nOMOU!bll :3Blvf Ml1HCK-32 1 

pa6oTa~el B pe&aue HS HHHHH C ~H3HqecKO! YCTSHOEKOI. XOTR aTa 

oBi OpHeHTHpOE8H8 HS 3&~qH SKOHOMHqecKoro X8p8RTepa, ee COBpe

MeHHHft BHCOKHI TeXHKqecKHI ypOBeHb AenaeT npHEHeR&TeHbHHM HCITOHb-

30E8HHe MHHCK-32 B aayqHHx nenax Bo MHorax ~HSHqecKHX neaTpax/~-3/ 
DporpaMMHoe o6ecneqeHKe MHoroMepHHX BsuepeHHI aa nHHHH c 

o:W Ml1HCK-32 COCTOHT .13 H86opa CHyEe6HHX if cepBBCHHX nporpaMM H 

nporpaMU, oc~eCTBnR~x opraHHS&UKD ROHKpeTaoro aKcnepHMeHTa. 

Bonbwol o&beu nporpaMMHpOB8HHR 1 aeo6xonHUOCTb o6ecrreqeHHR one

p&TBEHOCTH B 06MeHe C006U!eHHRMH MeEAY :3BM H 3KCnepHMeHTaTOpOM, 

He06XO~OCTb rH6ROCTH H M&HeEpeHHOCTH nonyqa~erOCH M&TeM&TH

qecKoro o6ecneqeaaa H nerRoCTH ero HSYeHeHHI Tpe6yvT Hcnonbso

BBHHR ~HR H8ITHC8HHR opr8HH3YDU!HX nporpaMN HSHK8 BHCOKoro ypOBHH 

(TSKOrO,RSR IIOPI'PAH-4. H&IIplDiep) H MOU!HOI orrep&UHOHHOI CHCTeMH, 

na~el ITOnbSOE&TeHD nocTaToqao yno6HHI annapaT nnR KOHCTpyHpO

BSHHa H BcnonbSOB&HHH rrporpaMMHoro o6ecneqeHaa aKcnepHMeHTa. 
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Ho OOPTPAH, 6yeyqkl opaeHTl'lpoBaH Ha pemeuRe c•IeTHHX sanaq, He 

MOJKeT Ob!Tb uenocpencTBemw Hcnonoso.Eau U!Iff cosnamm rrporpaMM 

oocn:ylii.Z.Eamm: KaHaJioB, a orrepauuouua.<I c~;cTeMa MUHCI\-32 op!1eHTll

po.Eaua ua o6pa6oTKY HHiiJopMamm sKouor.mqccKoro xapaKTepa rr rrnoxo 

J'1l1Thl.EaeT crreu;n¢ww rrporpaMMHoro o6ecrreqemm was.f!qecKoro aKcrre

pm.leHTa. 

YqecTb 3TH rrpOTRBopeqaBHe Tpe6oEBHHa OKasaJIOCb B03MO~h!M dna-

rO,l\apl! C03.l(aJHl10 rrporpawJ-IlOCpe.n:HHKOB, KOTOpHe .l(OITOIIHHIIH B03MOJKHOCTJ.1 

WOPTPAHA H, OCTBEaflCb IIO!IHOCTbfO !IO!l'1.f!H8HiillMH .ECeM -lJopMBIIbHblM 

!IpBE>il!BIA O!I8PBIU10HHO:ii Cl1CT8Ml:l ( !lnfl .E03MOJKHOCTH HCIIOlib30BaHHa 

BC8['0 C03UBHHOI'O .fl C03ll;[lEB8M0['0 MBT8MBTH'18CKO['O 008C!I8'18HWI 

I~CK-32), IT03.E01Ill!Ill OOCCli8'1llTb BbliTOllli8Hll8 llOIIOIIHllT81IbHblX Tpedo

BBHHfi q)!131i'18CKOI'O :3KCIT8pUM8HTB. BJiJia C03!lBHB CI!CTeMa a.ETOKOD;HWC 

CTBH!lBPTHblX IIOAUporpaMM, p8BnH3JfOmMX BCe OCHOBHble ~JHKUHH HB 3BM 0 

CBH3BHHble C OOCIIJi.IWBBHll8M KBHBIIa CBH3!1 C ti_lH3U'18CKOfi JCTBHOBKOR, 

a TaKJile BH8iillU!X JCTpOilCTB (MBI'HHTHblX !I8HT 1 Illllllytli8H MBUI<l:HK.fl >I Tollo) 

H nporpaMM, OCJUt8CTEJiff~X nepepaOOTKY OHTOBO:ti H C.f!MBO!IbHOH HII

\j}OpMBIUIH. !{poMe TOI'0 1 Ol11IH HB!UICBHbl BBTOKO,IUrue rrporpaMMH, IT03BO

IIfliDmM8 OOJiee 01:1CTp1:1M llJT8M 0 '18M C llOMO~bD ouepaTopOB ~PTPAH"a , 

ocymecTBHTb TBKH8 onepauuz HB!l MBCCHBBMH, KBK 3BChlnKa '1HC81I B 

MBCCHB, rrepeCI:.IIIKB '1.f!CCII H3 OmHOI'O MBCC.f!BB B ~YI'OH H Toll• 

.nar!Hble ITOI4IIPOrpaMMl:l flBJifffDTCfl CTaunapTHb!Mll C TOqKH spemm WPI'PAHa, 

H OOpameuae K HUM OCJm8CTBIIflCTCfl OObl'1HblM llJT8M: 

rne 

c_, ALL F{Pt, ... ,Pn), 
F - HII4II coorBeTCTBYIJillei'l no.unporpaMMH, 

pi 
1 

•.• , fJ;., - CITHCOK rrapaMeTpOB. 

ilpHCllOCOOJieHHe K Oilepa~IOHHOH CHCTeMe ITpO.EO!lHIIOCb, B OCHOB-
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HOM, rrpz paspa6oTKe ~rronuHTenbHhlX rrporpawA una pa6oTbl c neu

TOqffb!MK ~ainaMH H oprBHH3BUilli HecTaunapTHHX peaK~!R Ha COO~ 

Hble CHTyaiUIH. 

I. IlPOrPAMJW OECJIYiliBARIDI KAHAJIA CBH3~ 

ilo~nroqeHHe ~HSllqecKOR anrrapaTypbl K 3BM OCJ!lt8CTBllHIIOCb 

qepes CTaH!UlpTHbl!i MJ1IbTHITII8IWilliR (Me!lii8HHhli1) KaHaii BEona-BhlBOUa. 

3A0EH - 3aKperrneHHe R1lH OCBOOOE!leHne ~.fl3.f!qecKOR JCTaHOEKH. 

06pall(eHHe HB «)PTPAH"e: 

CALL 3AOB1 ( L ) , 

rue L = i np.i! saKperrneH.i!R, 

l,.. = 0 npa: OCBOOOllzteHHH. 

3ABHY - ~Pt.fHPOBBHHe aKCTpaKo~oB o6t.teua l{HWOPMBUHeli. 

06pa~eHHe H8 toPTPAH"e• 

CALl3AWY (A, B, T • P, 0 • RI, K2, K3), 

rne A - uaqanhHI:.IA BAPec (He ~pMaURoHHb!H BeKTop) noJIH ~!Ifl 

rrplileMB H1If4 BI:1BOJtB HHil>opMBIUIH, 

B - RQ1If4qeC'rBO CliiMBOJIOB {6aiTO.B), KOTOpl:le ItOlU!Hbl Ob!Th rrpH-

HII'rl:.l I! 1If4 IIOC 1lBHbl , 

T - THII ycTpolcT.Ba, 

P - crroco6 OOMeHa Wi!fx>pMBIUiel (P = 1 - B.BOII; 0 P=O - Bl:lBOit), 

0- pe.uu o6ueHa a:llj}opMaQHel (~ I, ~ o:unauaeM KOHnB 

o6YeHB, ~ - 6es ounauBH), 

Rl 1 K2 0K3 - aqefKH Itnff KOYBHII; 3KCTpBKOna o6MeHa. 

PeKBM o6ueua 6es OXBztaHHH (~) osHaqaeT, qTo nocne oopall(eHHH 

K KBHB7!Y o6MeH 6yzte'r lil~lil aB'rOHOMHO, a rrpo~eccop 3BM 6yneT 

oorpa6a'rHBBTb KOMaR~ nporpBMMhl, cne~e sa KOMBH!tBMH o6pall(eHHH. 
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EcrrH me ~1, TO E~norrHeHHe uporpaMMH npuocraHaErr«EaercR ~o 
KOHI¥i 06MeHa. 

06MeH zapopM8IllWii Ha aBM MHHCK-3.2 OCYli!8CTEJllieTCR c ilOMO[Jjbkl 

3KCTp&KOD;OE 06MeHa. ilocKOX&Ky o6pa~eHue K 3KCTp8K0~3M npoBC

XO~ OTHOCHT81lbHO M€nH€HHO, TO ~errecoo6pa3HO ~OMeH H~OpMaUBel 

ilPOEO)U1TD cpaay MBCCI>fBBMl'l CHMBOIIOE. 

BBl.$ - o6pal!leHae K KaHany o6MeHa. 06pal!leHHe rt nporpaMMe: 

CALL BBQlE (Ri.I<2 1 K3), 

ro;e KJ..K2,I{3 - re ll:e R'le.llKu. 'ITO .11 rrp.11 o6pal!leHifH K SAlEY. 

on POJ- onpoc YKB3aTerrR 3aHI1TOCTU KaHana. 06pall!erum 

CALL onfl(}J (K), 

ro;e K = I- KaHan 3BHRT, 

K "" o - Kanarr cEo6onen. 

EcJIH 06M8H ~pM8Uif8~ Ee)l;CTCR ~ peEaMe 6es OEHAQHHff KOHUa 

o6MeHa, TO c noMOutbKJ nporpaww OflPOJ MoJKHo .E moooil MOMeHT 

EpeMeHH llpOEepHTh,aaKOH'IIIIlC.fi 06MeH HJIH HeT. 

OnPYC - npo.EepKa TeKyl!lero COCTOJIHWi ynpal!rrRIJ!IIero CJIO.Ea yc

TpaHcTEa. 06pauteHze: 

CALL OIIPYC {M). 

!,1 = 0 03H8'18eT COEITazteHJfe TeKYlii8PO H KOHe'IHoro COCTOSIHHI ynpaB

ngiJ!IIero cnoBa, T.e. o6MeH HC'IepnaH norrHoCTbD. M = I oaHaqaer 

H8COEITB)l;8Hlfe, T.e. 06MeH npepl!aXCH, He AOCTUrHJl! Tpe6yeuoro 

~eMa l! peayrrbTBTe RBKOrD-JIH60 06oH. 
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II. IIPOI'PAMMA .JJ)I.H PABOTH C MArH.l1TiillMY. J!EHTA.Ml1 

XOTR ITOHI1Tl'le (pa:liJia Ha i.UIHCK-32 R.EJiffeTCR D;OCT8TOqHo Wl'lpOKHivl, 

O~aKO onepBUHl'l C HHMH OCYli!8CTEIIffVTCR (eCJill orpaHH'IHTbCR CTBH

o;apTHbiMH .E03MOXHOCT.fWII) H80ITTIDJ81lbHO C TQqKH 3p8HHR fiJH3H'l8CKOrO 

8KCrrepHM8HTa. EollbWHMH H8Jzt06CTJ'8Ml1 .fi.EilffKJTCR (c yqeTOIII Toro. 

'ITO nporpaMr.U!po.Eamw .Eeo;eTCR aa OOPI'PAH,.e): 

a)He,J;onyCTMllOe IIOETOp8Hl18 HBUJvi8HOE8HHli fllaftrrOE Ha MarHHTHOfi 

neHTe {MJI) ; 

6)He,J;OCTynHWe D;IIH rrporpaMMH IT01lh30E8T81IR KOHTpOIIbHWe cJIIOKH 

K8K MJl, TaR .II EC8X ee ¢81JIOB, a Ta.Kl!e KOHTpOIIbHWC gqeftKU 38ITU-

caHHWC 30Hj 

E) HeE03MOEHOCTb UCilOIIb30EaHif.fi CTaHo;apTHWX aBTOKO~ rrpo

rpaMM ilOCTpOeHilJI 1l8HTO'IHWC iiJaiJIOE ~!3-3a i!!UpOIWro rrpHMeHeHilJI KOC

.E8HHOft 8~8CBUHU H lfCITOJib30.E8HMH KOJtOE, CUHT8KCif'I8CKH HeCOBMeC

THMWX C ~pTpaHHUMU KOHCTPYKUHRMHj 

r) He.E03MOlKHOCTb D;OCTyrra KO EC8M KOM8HJt8M ynpaE1l8HMH MBrHH

T*HOMj 

It) Tpyo;HOCTH opr8HH3augu HeCT3HD;apTHOft peBKUBII nporpaMMU HB 

o6oiaue CHTYRUHH. 

lloaroMy 6una coao;aHa nporpaMMa nocrpoeHHR neHroqawx ~aftrroE, CHH

Ta.KCH'leCKH 3Kl!H.BBJieHTHiiX CT8HJt8pTHWM J;llif!CKaM, HO C.BOOO~ OT 

BHruenpa.Eeo;eHHHx HenocraTKO.E, H rrporpaMMH orrepan~~A c HBMH. ara 

nporpaMMa ocY'UleCTl!JIHer cnenyllUU!e orrepauaz: 

a) ITOAB8~CHHe MH K Haqarry KBTJWKHj 

6) '!T8HH8 (38ITUCb) KOHTpOilbHHX 6JIOKO.E, 

B) qreHae (3BITHCb) HH~pMQUHOHHOI 30HH, 

r) nporoH f&n .snepezx (Hasan) Ha o~y aoay, 

a) EH.son KoHeqHoro 6noKa MH, 
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e) OnpOC HHIUIK8TO.POE If ,YK838TeJie:li. 

ilpH noCTp08HHU ~8HJI8 EOCnpOH3BOnHTCR ECe OC06eHHOCTH CTaHnBpT

HOro W8HJI8 1 Tllli 'ITO ECerna B03MOEHO HCnOJih30B8HHe CTaHnapTHoro 

6u6JIHoTe'lHoro nporpaMMHoro o6ecrre'leHUR, Hanpuuep. BaaTue cnpaB-

R.Il' MJ.I. nepenHcb conepJKaHUR nammi. MJI Ha IUJyryiO z T. n. 

06pameHze Ha ~PTPAH"e: 

CALL ME.TA (A, P.~L). 

SnecL A- Ha'larrhHHI aiUJec (He H~pMa~oHHHI. EeKTop!) 

30HH CTaHnapTHO:ii nrrll'HH 1 KOTOpaR norrEHa 6UTb 38llll'C8H8 

Ha MJ.I HJIH E KOTOpy!O QPJIEHS 6HTb C'lUT8H8 ffH~pMSUHff 

C MJ.I. Jlmrna ll'HtPo.PM8IJ,lfOHHOit 30HH 320 CJIO.E 1 nrrll'Ha 

30Hll nna KOHTpOJihHHX 6JIOKOE 16 CJIOE. 

P - pelllliM pa6oTH c M.J.I. 

/V- HOMep 30HH ( neCRTH~ii), EHBO!UfMOH H8 MJI. H8p8mlfE8-

eTCR H8 1 nOCJie lliEOnB 30Hbl. 

L- npusHaK c6oo HJm KOHIJ;a MJ.I ( L =!). 

llporpaMMa pa6oTaeT B crrenyDmHx pe~ax. 

a) p = i - nepeYOTKa JI8HTH K H8'l8Jiy 1 cpaEH8HHe H8HMeHOB8HllH 

rAn c conepxaHHeM R'leaKz A {2); 

6) ·P = 2 - BUBO~ Ha f4J.I 30Hll E 320 CJIOB ITO 6 CRMEOJIOE E 

R'leiiKe; 

B) p = 3 - nporH8Th i 30Hy H8 M.li0 
r) P = 4 - EepHyThCR Ha 1 30HYa 

n) P = 5 - BEO~ 30Hll C MH B M8CCHB (320 'lJIOB, 6 CKMBOJIOB 

B R'leiKe). 

8 

.I 
J 

I 

' 

e) p = 6 - llil'OJJ; 30Hll H8 j,!JI (16 CJIOE no 6 Cli!.!EOJIOB) 

lit) p = ? - BUBO~ 30Hll H8 :<UJ: (16 CJIOE no 5 CHMEOJIOB) 

3) P = 8 - BEOJt 30Hll C i'.lJl (16 C JIO.E no G CUM.EO!IOE) 

H) P = 9 - BEOJt 30Hhl C l4J.I ( 16 CJIOB IIO 5 Cll'MEOJIOB). 

Ill. IIPOI'PAIOOl COPT11POB!Ul 11 IIPE,IlCTABJIEHllli .llAHiillX 

B xone 3KCIIepHM8HT8 B IISMIITH 313M H8K8nlliUJQ8TCR HHtiX>pMaUBR B 

BHne M8CCJIIB8 C8Mllp83pRIJ,HhiX CIIIMBOJIOB. llpU3H8KOM KO£m8 uHif;ophl8J.U!OH

HOrO CJIOE8 RBJiliCTCR 'lCTHOe 'lHCJIO GlU!HH'lHHX pa3pRnOE B CHMBOJie, 

Tllli 'lT0 1 HSUpHMep, HyJieEO:ii CUMBO II BOCI!pHHHM88TCR K8l\ KOHe'lHllil CUMBOJI 

crroBa. llepen Ha'larroM nepenaqz conepJKaHlle R'leeK, OTBeneHHHX non mr

tPo.PM8IJ,lfiO, 3aHynaeTcR. B crryqae c6oo JtSllhHei:Jmi rrp>IeM uRcpopr;:arum 

B naHHUit M8CCUB rrpeRpa~aeTCR H EC8 OCTBEIDHeCR CUMBOJIH RETLHIOTCH HyJie-

EHMU. 

OcHOBHOi. arrropuTM nporpaMM copTupoBKU: 

a) OrrpenerreHHe •~pMai.UmHHoro crroBa no rrpusHaKy ero KOH~a, 

p83MemeHHe CJIOE8 E OUpenerreHHol R'leitKe IISMHTU C UCKJIIO'l8Hil'eM KOHTpOJib

HHX pa3~0E, TSK 'ITO ~8KTH'l8CK.Y 06pa3yeTCR niJOU'lHOe 'lUCJIO ~ z36• 

6) BHneneHHe H3 aToro 'lHCJia KOJtOB, xapaKTepHSYDm!fX oqepenHoe 

co6llTHe rro anropuTMy: HaquHaR c MP (2K-1) Mrra~ruero paspRAa pacrrorro

JiteHo 'llfCJIO ],COCTORmee H3 ~lP (2K) pa3pRUOB. 

<P 0 PMC - nporpaMMa JJ;Jili MHoronapaMeTpoEoro arwrrepmAeHTa c KOHTpoJie.M 

sa E03MOlKHHMll c6oaMH npll' rrepe~qe. 06pa~eHHe 

CALL 'POPMC (!V 1 MP{1.)1 /V./l,#C,A 1 !V.S(I},;~·1) 
N- KOHJfqecTEo KonoE, xapaKTepl!3JDm!fX C06llTHe 1!: pa3MeuteHUe ITO 

IIO.PRllKY E MaCCHEe iVS, HaqHHBR c a~eca fi/'S {I) ; 
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;,iP(1) - Ha•m1IhHU! au,pec MaccH.Sa liiP, r14e rroo<Jepe.llHO pas.r.ael!leHLl 

HOMep CBIAoro :~JIB,lLcJerO jJ83.PJI,lL8 ,lLa!lHOro .KOAB li '!UCJIO .[J83jJRAOE 

!WD;B; 

/Vf/, Kc - uor.tepa Jiqeftlta .11 Cl1Ml!01Ia E MaccH.ee cl1ME07IOB. Ha'IH

Ha>I c aToro arr.peca, EuneTcR orrpeneneHue oqepenHoro uHQop.Ma!U!OH

Horo cJioEa. Au,.pec r.lO!VI;llw.mpyeTC.'I no Mepe orrpe.neneHJMI cnoEa 

A - H8'l81lbllhlH 8JJ..P8C M8CCH.EB ClUAEO}lOI!, 

IJ - MeTKB OCHOBHO! rrporpaMMH, HB KOTOpyll MOJIIHO .EiiXO);UITb !13 llO,A

rrporpaMMbl CfJ 0 Pl.IC. 

B rrporpaMMC qJOPiAC HaxOltliTC.II rrepEOe HH<iJopMBUHOHHOe CJIOEO, 

M rronyl!eHHoe l!MC no 1 ! npo.Eep>reTc.II Ha pareHcT.EO HY1IIl. B c JIYl!ae 

J J. =() rrpoucxoroiT EHXOA H3 nporpaMW, a ec JIU ] 1 :;:' 0, orrpe ne lliiK1l'Cfi 

cnenyiOI!lUe QEa l!liCJia Jz. u J 3 • 1illcno ]3 rrporep.!!eTc>r Ha pa

ECHCTEO 0. flp'iilf?> =0 rrpOHCXOltliT EliXOA HB M8T.Ky; ITpH J:'Jf0 'llilC}lO 

7 j 3BITHCbiEBeTC.II E .II<Jeilliy t\1 ~ ( 1\t + :1.): !I3 'IHC liB f L ti)opMzpyiJl'Cfi 

// l!HC87I, 3BIT!ICUE81Jl'C.II E M8CC!I.E fV.S, li ITIJOHCXOWIT .EbiXO,lL !13 IT.PO

rpaMMLI. IIpu noETOIJHOM o6pal!leH!Il1 .K nporpar.n.ae 'POPMC, ] 2. rrpl1paE

mmaeTcJI } 3 , orrpene1IJleTCJI HoEoe qacno ]~ li T.n. 

F ~ SP Gl - rrporpaMMa AJIR HHTerpa7IbHoro HaKonneHHR nEYXMep

Horo crreKTpa. ~ yEeiiU'IeHHJI 6ucTpo.neftCT.Ell.II rrpoEepKa Ha pa.EeH

CTEO HJ7IIl llOJIYl!88MbiX KO,lLOE He lipOH3EO~ITCJl. 

06pauteH.I:Ie 

CtU.L r=25PQ {K,MP[1.),NJI,IV( 1 A, ~P(i/1.}). 
llapaMeTpbl IJP(i), IV.fl, /V( J 1-\ - Te xe, 'ITO 14 E nporpawe 

cpop/11(. 
I{ - 'l.i!CIIO f!'IG8K MBCC.i!BB C.iiMBO/lO.E, KOTOpble 6yTI,yT o6pa6aTbl-

EBTbCJl, 

S p {.1,1)- HB'IBIIblWII BlijleC nEyntepHoro YaCCiiiBB. 
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B YCJIOBJ!IIX IIHOr'OVepliOr'O 8.HaJIH3&, KOl",ll;8. npoBO,ZV!TCi! i>iHOr'O

'!HC.IleiiHI:le onepaUI!Il C IIOJ!ytJaeMHMH KO,ZJ.ali.H ,cTaHDBHTCfl Bblr'O,ll;IUilt 

C,ll.e JiaTb npe.n;:sapH Te.'!bHJtJ COpTHpOBity CO 6HTH H, Btl,ll;e Jli!T'D C OdHTil i!, 

npHHa.n.Jieu.mKe onpe.n;eJieHHOR odJiacTI!,I! y•e 3&Tell npncTynan K 

o6pa6oTKe. 

~ 0 p C E - lipOr'paMMa, rrepeiiHCHBillllllai! KO.l\b! C06HTHH B CHV!lOJlbllOM 

BH,lle B HOBNH MaCCHB, eCJli! OH!I lipllHa,l\J!eXaT (HJ!ll HCT) :su6paHHO~ 

o6JiaCTI! ,ll;JIII K~.li.0£'0 KO.n;a. 

OdpameHHe 

CALL qJuPce ( k, K PE )l.C, ~~ M?(:t), t~--fl, 1V~ I<Jl, KC, A, A 1, 
M, ;1-/N, I< :1.} 

ITapaMeTpu K, IV, MJJ( iL !VJ7,fVC, A Te :~e, 'ITO u :s nporpaM1.mx 

t:fl1PllC H F2 ~pa. . 

K P E I - pel!Hnt nepenucu cHv:soJIO:s. K = I nepemfCH.BallTCI! 

COdHTHi!, !1pi!Ha,llJieJ:amue 06JiaCTII, K = -I - C06HTHII BHe BN6paHHOH 

o6Jiacn~. Kfl, KC - noMepa w1eiiK11 u CllM:so.na :e Heii, c KOTOPI:lX 

Ha'li!HaeTCi! nepenHCb CIIMBOJ!OB B HOBOM MaCGHBe, 

AI - H&'laJILHHJ.t a.npec Maccl!:sa .n;JI11 nepem1c11. 

K - ll.eTKa OCHOBHOH !1p0r'pavu.u, Ky.n;a ocymeCTBJ!i!CTC~ BHXO.ll li3 ITO,ll;

npo rpa~.tv u npH Kfl -7 KI , 

KI - <JH cJIO I!<JeeK :s Ho :sou. vaccH:ae. 

/V/v'- 'IIICJIO nepelli!C&HIINX COdHTHH. 

OIIEPC - onep&UHH c CHnoJiau.H ( 6MTaMI!). 06puewe: 

cALL {)PEPC ( PJ<,fl, 1"1 ). 

S,ll,ec:. P - pe.Hv (P "' 0 - 'ITiilHMe 6aau, P = I - aaiTHc:&), 

K - HOMep 6aiiTa B V&CCK:Be ( B CJ!OBe 5 d&HTOB), 

A - H&'I&Jll>Hi6l a.npec (xe HH~pM&IlHOHH!ill :teKTop) II&CCHM 

CHMJIOJIOB, 

I - daRT (• liH.lll 6·paspl'!.llHoro ne.110ro 'lJ(cJJ&) 'IHT&IIId 

B.IIH 3&1JHCHB&eMH1l B V&CCHB. 
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/l U t<UA1- orrepaUifH c pa3pRI:lBMl1 crroEa IOOIGK-32. 

OCSpal!leHile: 

/1 (}I< 0 /t-1 {I< A, I< 8, K C, 111} CALL 

rue Ke coneplltl1T pesyrrhTBT orreparum KA Q? KB, 

l.i - HOMep orrepawm. i:A = 0 - iiOrH'leCKOe YMHOllteHlle, 

M = ! - rrornqecKoe crrolifliiile, i.l = 2 - norw;ecKoe cpaBHeHHe 

(pa3HOCTb), :.1 = 3 - nor~rqeCKilR CUBHr (KB C!UlHraeTCH 

Ha l<A). 

.J{EyXM8pHblft MBCC>IE EGU!8CTE8HHblX 'll1Ce11 C pa3MepHOCTbfO en 

(111 1 ('1/) pacrre'l8T!lEBGTCH E BHI:le ]UlyxMepHOR MBTpHIJ.bl, rne B KBlKJ{OR 

CTpO'lKe pacrronaramc.a 37IGMeHT!l en ( I 1 J ) C ITOCTOIIHH!lM HHIJ;8KCOM 

1 no 6 UHWP Ha uenyro qacTb KaJKnoro EemecTBeHHoro 'lHcna. npH '!Herre 

UHW.P MeHee 6 rrepen 'lHcnoM pacrreqaT!lBamc.a CHME01I!l "upo6en". 

Ecllll COU8plKl1MOe Jl'l8RKH paEHO HyJiro,pacrre'lBT!lEBfOTCH OI:lHM "rrpo6e1l!l". 

~ KOMITaKTHOCTH U>I~.P!l pacrronaramcJI E ]Ula aTa~. Pa3J{enHTerreM 

MGlK.zy 31IeM8HTBMH MBT.PHIJPI CIIJlltriT CHMEOII "TO'!Ka", KOTOp!lft 'lGpe3 

onpeUGIIGHHOe 'lHCIIO CTpOK ri CTOII6I:IOE 3BMGHJl8TCJl HB "* "• HoMepa 

CT0116UOE pacrre'lBT!lBBfOTCJl I:lO H ITOCII8 pacrre'lBTKH MBCCHEB, HOMepa 

CTpOK E nepEOM CTOII6Ue- B Ci!yqae,eCIIH COUepEIDAOe COOTEGTCTBYDU!G! 

H'leitKH .PBBHO Hynro. npoPpaMMa HBITHCBHB HB «JPI'PAH"e, 'ITO I:l87I88T 

B03MOlKH!lM HCIT01Ib30EBHH8 orrepaUrJOHHOR CHCTGM!lo 06pameHHe: 

c Au 11 c c. nlf ( M 2, M i, c n, I< 1., 1< 2., J< 3) 
en - pacneqaTHBBeMllii MBCCHE c pa3MepHOCTbll en ( M 1, IV)' 

t.f2 - 'lHC110 CTOII6UOB pacrre'laTKH (M2 ~ N); 

K1 

I<2 

'lllCIIO CTpOK, nocne KOTOpHX pacrre'lBT!lBBGTCH CKME011 " * "• 
TaKoe lite 'lHC110 CT07I6I:IOB BH6paHO ITOCTOIIHHHM .il pBEHO 5; 

HOMep HB'lBIIbHOI CTpOKH pBCIT8'l8TK.il, 

K3 - HOMep nocne~el cTpOKH. 

IIpMuep pacrre'laTKM uaccMBa rrpHBe.n.eH Ha pHc. I. 
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j 4 6 Q ln 11 1? t3 14 15 16 17 18 

6~2.~B7. 2. 6. 1. 

0 0 • n. 

0 . 0. .n • o • 0' 0. 

~ 1. 3 4. o, l• 2, o, n. o, n. 0 • 0 • 0. 

2,. z 0. 1, 1• 1, n. n, o, O• o, 

6• 4• 1• l• • n•...-0• 1• 2• 2• n. O• o. 

1, l. ~. 6, ~· 13, 11• '· , . ... 
j • 

0 • 0 • ... 
1 0 • .... 
1l . 
••• 
12• 
• •• 
1.:1. . .. 
14, ... 
I' • ••• 
16. 
••• 

0. 1. 1. 0• o. 0, 0, 1, 2• 

0, O• l, 1, 0, 0, 3, 3, 1. 0• 

0, l• o. o. o. Q, 0• 0, 0, 

1. l, 2• 0, • 1, l• 0, 0, 

o• o. O• o. O• o. l• o. * O• 4• 2o 

4, 9. 19, 12, 4• 4, 16, 29, 15• 

a, o, O• o, n. o, 2, ), 2• 

• 0. 0 • 0 • 0 • • 
1• 1, o. n. o, 1 • 1 • • 

11. 0. 0. i). 0. 0' 1• 0. • ... 
18• • 0• 0• o. o • 0• "• ••• 
1 9 • 5• 5. 14. 17, 6• 1, e. 14• 
••• 
2 0. 0• 0, 0, o. • ... 
21. O. 0, O• 0, 1. 1, 0, 0, 2, 1., l• . .. 
2 2. • 0. 0. 0. 0 • l. 
••• 
2 3. 0. 0. • 
••• 
24• 0• O• • l• 1• 0• O• 0• 1• ... 

PHC. I. npHMep pacrre<IaTKM I:lBYXMepHoro cneKTpa. 
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IY. IIPOI'P AMM!l IIPlffiMA liH<POPMAUH.If C ll.lfillYillEH MAIIIMHKII 

3T~ nporpaW~H U03EOnff~T OC~eCTEnffTb nzanor UOnb30E8Tenff 

c 3Dill. 73 B 017 ~f - no.l{np~rpruwa onHCa!UIH BBO.l\a c ITM. 

llporpar&m nonhsosarena D;OJimia HMeTb o6UUII 6noK 

/~I f3 U F / 11-~ A (25). Oneparop {f-ILL 1.:!13 0 t1M pacrronaraercH 

E Ha'lane uporpaMMH. 

OEEY~ - ' nonnporpaMMa o6pa60TRH npHHHToro c rn~ M8CCHE8 CllMBO

noE. 06pa!lleHlw: 

CALL (} 6 6 Y cp { /V; f1 (1.)) 

llocne pa6oTbl rroD;UporpaMMH Maccus A o6111ero 6noKa 1>I/.3Uf"conepur 

TipliiUITble C ill~ CZMEOnbl 1 B E ;1/ 3Bll.iiCBHO 'II4CnO TBIDIX CliW!OnOB. 

MTaR. H8 8ETOKOAC MHHCK-32 6blnH C03D;aHH 11 owopMneHH RaR CTBHD;BpT

HllC sarpyso<JHHe MOeynB E 6ll:6mwTeKy 313M cnecy~XIUie nporpaMMbl: 

1) UporpBMMbl SaKpenneHHH ~ OCE060ED;CHaH UpOH3EOnhHOro BReW

Hero ycrpoAcTBa, sanasaeMoro nz~h HOMepoM cEoero rana; 

2) rrporpaMMH sarrycRa npOH3EOnDHoro EHemHero ycrpolcrsa 

(Ha 3B!~ MHHCK-32 o6MeH oc~ecTEnaeTCH aETOHOMHO oT pa6orH 

ueHTpanbHoro npoueccopa) E A£yx pe~Max: c oxznaHHeY KOHUa 

OClMeHa .if E BCHHXpOHHOM pcEHMe; 

3) nporpaMMH onpoca cocTOHHHI KaHana CBH3Z H EHewHero 

ycTpOiCTEBi 

4) rrporpa~ nna pa6oTH c neHTO'lHHMH ¢alnaMz; 

5) nporpaMMH copTHpOERH z npeD;cTaEneHaH naHHHX; 

6) rrporpaMMH qreHaH z sanzcz npoasson&Horo 6ara cnosa 

ll nOPH'leCK~X orrepauuA HBA 8THMH 6HTBMHi 
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7) rrporpaMMbl 'ITCHM If 38ITHCH ITp01!3EOnbHOrO Clf!.lEOna TeRCTB; 

8) nporpaur.w nplfeMa ali{lopMaiUfH or rmUI~e:li Ma·.:mHRH H 

pa3nH'IHHX ¢QpM8THblX npeo6p830EaHHi; 

3AKllljEHHE 

HaiTHcaHHHe noD;UporpaMMH rrossomHHI cos naTb rrporpaMMy 

D;ltll npoEeD;eHaH aRcrrepHMeHTOE no zccnenoBBHH~ peaKuul MHoroHYR

JIOHHHX rrepenaq H rnydoKoHeyrrpyrKx npoueccoE 141. ROTOpaH ::JKcnny

aTHposanach B Te'leHHe 1975-1976 rr. 

0cHOEH8H nporpaMMa, ITO ROTOpOI npOBO~nCH SRCITepHMeHT, 

IT03BOltllna p860T8Tb B HeCKOnhRifX peEHMaX. fiplf HelfHTerpHpy~uteM 

pelli.IIMe pa60TH opraHHSyeTCH ilplleM 92-pa3pHD;HblX (Hnll Mel!ee) KOJJ;OB 

(orpaHH'leHHe annapaTypHOe) C 38ITHCbiO HB MariDITHy~ neHTy B CTBH

.D;8pTHOM ¢opMare iiG1HCK-32. CKopocT& npHeMa npu 24-paspHD;HLIX .Konax

no 5 Kfn. B HHTerpi!PYIXIICM peJIWMe BECD;CHB D;OITOnHifTCnbHaH B03MOli:

H0CTb HHTerpanbHOrO HaKOITJieHHII ,1\ByxMepHOrO cneKrpa pa3KepHOCTbD 

no 8!92 KaHaJia npH npolf3BOIIhHOM pas6HeH~H no ocHM c ero nocneAJD

meA pacne'IBTKOI H 38ITHChD HB MarHifTHYD neHTy. CKOpOCTb peracrpa

U"B B TIKOM pe&HMe -500 fn. PeJBM H8KOIT/IeHHH MOXeT ycTaHaBnHEBTh

Cil no Ee!aHKD aKcnepKUeHTBTOpa B xo~e sRcnepmMeHTa c nouo~~ naa

Jiora c 3BY qepea ITK~D uan~HKy. llporpaUMa ynpaBnaeT npHocTaHOB

KOI Ha6opa C ITOC!ell;Y"IOOII!M rrpOD;OII~HHeM II/III npeKpaiJleHUelii,CMeHOI 

M8rHWfBHX X8HT, CTIHD;apTHHY ~OOWopM!eHKeM 38ITKCH HB MarHHTHOI 

JieHTe npK ocraaoBKe aKcnepuueHTa us-sa noJIOMK.il SBM. 
C TO'IKI SpeHaR ~eKTIBHOCTII IICITO~h30B8HHH 3BM NO .. O yKa-

38T&1 qTO OneplnRB DO COpTHPOBK8 I o6pa60TKe ~HBHX He CHHKBDT 

CROpOCTK nplleMI, TaR qro B03UOKR8 opriH1138~ pa60TH E MY!hTII
nporpaMMHOM peKHMe. 
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Omn aKcnzyaTarum rrporparAMH rroKaaaJI cJienyKXI!Be rrpem.1y

a~ccorBa nu6paHnoro rronxona K opran:l3arum MaTeMaTaqecKoro o6ec

rrcqcm!.H " Of1-lin£n 3Y.Cll8plU~8l!TOl': 
a) B03M01KHOCTh PI16I\O l1 rapMOHUqHQ coqeT8Th 00ll!H8 H 

HH !ll1BHIJSa Jihi!L!C rrporpaMMHJ:Ie o6ecneqeHl!.fi; 

6) EUCOKHti C8IJEHC l1 yn;o6CTB8, CB.ff38HH.l:I8 C liCIIOJih30B8-

Ill18M WPI'PAH"a K8K .ff3UK8 rrporparnMlliJOE8Hf!.fi C OUHOH CTOIJOHI1, a C 

~'1JPOll - BL!TeJ(810l!ll1C OTCIOJJ;a llie JJCPKOCTI> IJ8CU!l1IJGHM, MOJJ;l!Will\alUI.il 

ll norromurTeJJhHoro rrporpaMMHoro o6ecrreqeH!m; 

n) npocToTy n ocymecTnrreHurr ynpaBJieHlm aKcnepmJeHTOM 

qcpe3 A11.P8t(Tl'JEU C lliiillYI!lCH M8!lll'IHRII; 

r) E03MOl!CHOCTh CTill\OI!K!1 CO CT8HD;8pTHb!M M8TCM8TWI8CK!1M 

odecrreqcmrer~ i;illHCK-32 IJ;JI.ff ue JIGi1 arwrrepHMGHTa. 
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