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Pointers B mporpamax na "MICM "'

s €BponeiicbKoro BipTyallbHOTO KOMIT IOTEPHOTO My3elo icTopil iH(pOpMaIiifHIX TEXHOJOTiH B YKpaiHi

IOpiii FOmenko
KaHauaat Hi3MKO-MaTeMaTUYHUX HAYK

Beryn

Cucrema komann "MOCM" mana yHiKanbHI 0COOJMBOCTI, SIKI BIUIMHYJIU Ha
apXiTeKTypy Komm’roTepiB, po3pobnenux gk C.O. JlebemeBum, Tak 1 THX, LIO
po3pobmoBanuck B Kuesi. Mano BijoMo mpo BIUMB cucTeMu kKoMmana "MOCM" Ha
TEXHOJIOTII0 MporpaMyBaHHs K Ha camiii "MOCM", Tak 1 po BILTUB Ha 3apOIKEHHS
Ta PO3BUTOK MPOTPaMyBaHHS BHCOKOIO PIBHS 3 HaWMOTYXKHIIIUM 3acO00M
IpOTpaMyBaHHS: OIOCEPEAKOBAHOIO ajpecallicl0 BHIIMX PaHTIB, SAKIH TOA10HI
BKa3iBHUKH (Pointers).

Ha "MOCM" npoBoauianch pO3paxyHKH BAKIMBHUX HAPOIAHOTOCIOIAPCHKUX
3a/1a4, po3B’A3yBaIMCh 33/1a4l 000POHHOI Ta KOCMIYHO1 Taimy3ei. JlocBia, oTpuMaHuii
KUIBCBKMMHU TIpoTpaMmicTaMH miag d4ac ekcrutyaramii "MOCM", BIMHYB Ha
BUHUKHCHHS TMPOTPAaMyBaHHS BHCOKOTO PIBHA Ta CHOPUSB BUHAWICHHIO
orocepeaKoBaHoi aapecarii 2-oro panry (Pointers), sika Oyia armapatHo peaiizoBaHa
B cuUCTeM1 KkoMaH]1 koM totepa "KuiB" Ta yBiifiia B oHy 3 HalMEpIIMX B CBITI MOB
nporpamMyBaHHs BUCOKOTO PiBHS — B AjjpecHiit MoBi porpamysanns (1955 p).

VuikanpHa  apxitektypa "MOCM" o0ymoBuia CTPIMKHA  PO3BUTOK
PaIsHCBKOTO MPOTPaMyBaHHSI Ta 3HAUYHI BUMEPEIKEHHS YKPAiHCHbKUX BUEHUX Hall
CBITOBUMHM TEXHOJOTIsIMU TiporpamyBanHs. Ha "MOCM" Oyna Brepiie BUKOpHUCTaHa
TEXHOJIOTISl HEMpsAMOi ajpecallli BUIIMX pPaHTIB, aHAJIOTOM $SKO1 € BKa3IBHUKH
(Pointers), sxi Oynu BuHaimeHi 3akopaoHoM [apomnbaom JloycoHOM JHIe Y
1964 p. [9].

INocriitHa excrutyarariis "MOCM" posnouanacsa 25.12.1951 poky. 3anoBro a0
BBeAeHHss "MOCM" B ekciulyaTtaniio ii IJIaHyBaJOCd BUKOPHUCTOBYBATH IS
MPOBEJICHHS PO3PAaXyHKIB OOYHUCIIOBAILHOIO Jjaboparopiero (abo mabopaTtopis
"MeroJiB o0uunciens Ta po3paxyHkiB"). Lo maboparopito 6yno ctBopeno y 1950 p.
akageMikoM O.}O. [mmiHCBKUM i1 TPOBENIEHHS PO3pPAaXyHKIB, IOB’SI3aHUX 3
PO3B’SI3KOM 3aJa4 HaBiraiii MOPCBHKHX Ta TMOBITPSIHUX CYJIEH 3a JOTIOMOTOIO
ripockoniuaux cucteMm. K.JI. PRauoBy (3romom IOmienko) Oyno mnpu3HaueHO
KepiBHUKOM 1ii€i JabopaTopii. YMOBHO MareMaTuku JabopaTopii po3noaAUBsuIMCh Ha
THX, XTO PO3pOOJIIOBAB METOI OOUYNCIICHD, HAJlaBaB 3aBJaHHS y BUIJISI1 AJITOPUTMIB
Ta GOpMYJI Ta TUX, XTO O€3MOCEPETHHO MPOBOAUB PO3pPaXYHKH. JIJisi 00UUCITIOBATILHOT
naboparopii Oynmu mpuadaHi eIEeKTPOHHI JIYWIbHI aHATITHYHI MaIllMHK (€JIeKTPOHHI
apudpmometpu). OxkpiM aprupMOMETPIB Ta IUX MAITUH MAaTeMaTUKU BUKOPHUCTOBYBAIN
paxiBHUII Ta JorapudMidHi JIHIAKH.

1

Ykp.: MEOM — mana enekTpoHHO 00uHMCIOBabHA MalliuHa. byneMo BukopuctoByBaru Hazgy "MICM"
(pociticbkoto "Martast 3JIeKTpOHHast CueTHas MamuHa'"), sika Oylia HajlaHa KOMITIOTEepy IpH HOTO CTBOPEHHI, K
BJIaCHY Ha3BY.
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JIns mpoBeleHHS pO3paxyHKIB 3aJad 30BHINIHBOI OalmiCTHKH Ta IS
PO3paXyHKIB TpaeKkTOpi OaJiCTUYHUX Ta KOMIUYHHMX pAaKET, SKUMH pa3oM 3
MOCKOBCBKMMHU MaTeMaTukaMu 3aiiMaBcsi Mutponoinbscekuit FO.O., no maboparopii
Oynu nepeBeJieH1 CriBpoOITHUKY, cepen sikux O0yB FOmenko Onekciit AHIpOHOBUY, 3
akum  K.JI. PBawoBa 3rogom opapyxwunacs. Hanpukinmi 1951 p. maremarukam
naboparopii, K1 MaJid TOMYCK 0 AepKaBHOI TAEMHHUIN, OyJI0 HaJlaHO TOKYMEHTAIIIO
no cuctemi komang "MOCM", a 3 camoro nouarky 1952 p. matemaruku naboparopii
pO3M0YaNy MucaTH NpOrpaMu Ha "MOCM". I[o nepmux pos3paxyHkis Ha "MOCM"
BITHOCSITbCSL PO3PAXYHKH TPAEKTOPINA MOJIOTIB OANICTUYHUX Ta KOCMIYHUX PakKerT,
po3paxyHkH ctiiikocTi TypOiH Kyitoumescbkoi I'EC Ta po3B’s130k 3aaui ontuMizamii
OPOKIAIKU JanbHIX JiHIM enekrponepenad: Kyitoumescbka 'EC — MockBa. ¥V
1952 p. monpyxxs FOuieHKIB SIBIsIIO cOOOK0 BHUCOKOMPOAYKTHUBHUM "TaHaem':
Onekciii AHAPOHOBHMY 3aiiMaBCsl TMOCTAHOBKOIO 3a7ad HENIHIMHOI MEXaHIKd Ta
CYMICHO 3 JIpY>KHHOIO MHcaB mporpamu st "MOCM".

Jlo 1954 poky nabopatopis 00UHCIIOBAILHOT TEXHIKH Pa30M 3 KOMIT IOTEPOM
MECM  Oyna  miamnopsKoBaHa  IHCTUTYTY  €JIEKTPOTEXHIKH  (3rojiom
enektpoaunamiku)  AH  YPCP. [Imwxenepu mnaGopatopii BigmoBigaiu 3a
npare3aatHicte  "MOCM", 4Ky Id TpPOBEICHHS PO3pPaxyHKIB 37e0ibIne
BUKOPHUCTOBYBaJla OOYMCIIOBalbHA Jaboparopis MpU MaTeMaTUYHOMY I1HCTHUTYTI
AH YPCP.

CTBOpEHHSI KOXKHOT MPOTPaMU PO3IIISLAAIOCS K PO3B'sI3aHHS 1HIUBITYyaJIbHOT
3anadi. [IporpamicTy nmykanu omiaajivuBi pillieHHs, MAMCTEPHO BUKOPUCTOBYIOYH Ti
a0o0 1HII1 0COOJIMBOCTI CUCTEMU KOMaH] KoMI'toTepa. [IporpamicTu npu ckiagaHHi
nporpaM HaMarajucsi iX VyHIBepcalli3yBaTu [Jisi MOWUpeHHS cdepu ix
BUKOPHCTAHHS.

VY Takuii cnocid 0OCMUCITIOBAIMCSA MPUAOMU MIPOTPAMYyBAaHHS 1 BUKOPUCTAHHS
KOMIT'FOTEpA JIJIsl BUPIMIEHHS MPAKTUYHUX 3aBaHb.

YHikajabHicTh apxitektypn "MICM"

Apxitektypa "MOCM" Maja Tpu 3arajibHOBIIOMI YHIKaJIbHI 0COOMBOCTI [4],
AKUX HE OyJI0 y IHIITUX KOMIT IOT€PIB THX YaCIB:

a) apuMEeTUIHIN TPUCTPIN TapanenbHOl Al SISl MPUCKOPEHHS BUKOHAHHS
apuMETUIHUX JTIH;

0) LeHTpasbHE Ta JOKAJILHE KEPYBaHHsSI BUKOHAHHSAM IPOTpam;

B) MOJKJIUBICTh JUHAMIYHOI MOJIEpHI3aIlii MPOTpaMH.

IMapanenbna aia apudMeTHYHOro mpomecopa Oyna y3arajJbHEeHa Ta
posunyTa C.O. JlebeneBuM y Tak 3BaHMi "BOJOTIPOBIA’", SKUH JO3BOJUB OJHOYACHO
BUKOHYBaTH HU3Ky omepaiii komm’iorepoM bBICM-6, mo BIUmHYNIO Ha #HOTro
mBUaKoait0. [lapanensHiCTh apuPMETHIHOTO TPHCTPOIO MijKa3ada MOKIHUBICTH
OJTHOYAaCHOTO BHKOHAHHS Jii TpHW MPOEKTYBaHHI BEJIMKOTO AaCHHXPOHHOTO
KOMIT'IOTEpa IIUPOKOro Tpu3HaueHHs, 'KuiB". s 3a0e3neueHHs acMHXPOHHOI
OJTHOYACHOT poOOTH BY3J]IB Oy BKJIIOUEHI BIAMOBIAHI KOMaHIU MpoOIEcopa, sKi
3HAWIUM CBO€ BiAoOpakeHHs B AJpecHiil MoBi mporpamyBanns (1955 p.), B skiit
nependayvanoch 0JHOYACHE BUKOHAHHS MPOTPaMHu.



LenTpanbHe Ta JoKajdbHe KepPyBaHHS BHKOHAHHSAIM IPOrpam
NPU3HAYAIOCH JJIs 3pDYYHOCTI MPOrpamicTiB IPU BUKOPUCTAHHI MIAIPOTpaMm.

O6MexeHicTh BHYTpIiIHBOT maM'saTi "MOCM" (200 koMipoK OnepaTUBHOI 1
3MIHHO-HAa0IpHOT  OMEpaTMBHOI Nam'sATi) Ta MOBUIBHICTE 1  poOOTH
(100 omepariii/cex), HECTIHKICT, POOOTH, BHKIMKAHA BEIMKOI KIJIBKICTIO
€JIEKTPOHHUX JIaMIl (6 THC.) 3MYIIYBaJIM MaTEMAaTHUKIB BUKOPUCTOBYBATH BUIITYKaHI
Ta BUTOHUECHI IPUHOMU TIporpamyBaHHs. Po3paxyHOK o/iHi€T 3a/1a41 BUKOHYBABCS
noetanHo. Jlesiki eranu po3paxyHKiB BUKOHYBAIUCh MaTeMaTUKaMU TPAAUIITHUMU
3aco0amu 6e3 Bukopuctands "MOCM". [IporpaMmyBaiich po3paxyHKH €TarliB, siKi
MaJld HalOUIbIY TPYIOMICTKICTh, Ta THX, III0 MaJld MPOBOJAUTUCH OaraTopazoBo
JUTSL PI3HUX BXIJHUX JTAHUX.

byna pospobnena  6i0mioTeka  miANpoOrpaM  MiAPaxyHKy  3HAY€Hb
MOKAa3HUKOBUX, JOTapU(PMIYHUX, TPUTOHOMETPUYHUX Ta IHIIUX €JIEMEHTapHUX
¢bynkuiil. bibmioTeku migmporpaM MOMOBHIOBAIMCH MIANPOrpaMaMu PO3B 3Ky
3a/lad4 00YMCIIOBAILHOT MAaTeMAaTUKU — Traidy3l MaTeMaTUKHU, sika 3apojauiiacs 3
nosiBor0 KoM '1oTepiB. LleHTpanbHe Ta MiclieBe KEpYBaHHS BUKOHAHHSM MpOrpam
CHPOINIYBAJIO BUKOPUCTaHHSA O10JIIOTEK MiANpOrpaM Ta T03BOJSIIO BIPTYalIbHO
301UIBITYBaTH pecypcu nam’ati "MOCM".

Po3p’s30k 3amau Ha "MOCM" maB craryc JepKaBHOI TAaEMHHUIN, IO
YHEMOXKJIMBJIIOBAJIO TTyOJIiKalliio OyAb-sSKUX MaTepialiB MI040 IporpaMyBaHHs. Y
3B 43Ky 3 IIUM TEXHOJIOTI] nporpamyBaHHs Ha "MOCM" He Oynu Bigomi Ta He Oynu
BioOpaxkeHi B MoHorpadii [1].

Crnin 3ayBakUTH, 110 HAsBHICTb LIEHTPAJIbHOIO Ta MICIIEBOTO BHKOHAHHS
nporpaMm Ha "MOCM" He Mana cBITOBUX aHajoriB. HasBHICTh LIEHTPAJIbHOTO Ta
MICIIEBOTO KypYBaHHS BHMKOHAHHSM TMPOTpaM IMpU3HAYEHA IJIi BUKOPHUCTAHHS
6107Ti0TeYHNX MIANPOrpaM, BKIIOYAIOYM MIANPOTpaMHu MiAPAXyHKY 3Ha4YeHb
enemeHntapuux (Qynkuiil. Ilicns 3aBepumieHHss poOoTu migmporpamu (MicueBe
KEepyBaHH:1) BOHA MaJia IiepejaBaTh KEPyBaHHs y IPOTrpamy, sika BUKIUKana ii. s
TOro, mo6 O10JI0TeYHy MiANpOrpaMy HE MOTPIOHO OyJIo 3MIHIOBATH MICHA il
3aBEpIICHHS KEPyBaHHSI POOOTOI0 KOMIT'IOTEpa MOBEPTAIOCH IEHTPATBHOMY
KepyBaHHIO. be3 Takoro miaxoay HeoOxigHO Oyio 0 y miamporpami 3amucyBaTh
3aBepIIaIbHy KOMaHIy 0€3yMOBHOTO TIEPEXO.Ty, IKa Ma€ MepeiaBaTH KepyBaHHS
nporpami, o BUkJIMKana ii. OCHOBHA IporpaMa Morja BUKIMKATH MJIpOrpamy
nekunbka pa3. Lle Bumarano 6 3MiHIOBaTH 1110 KOMaH/Ty B 3aJIEKHOCTI B1JI TOTO SIKMM
caMe BHUKIMKOM (Tlepefadero KepyBaHHS) IMporpamMa BHUKIHMKalach. Takox
minporpamMa Majia BUKJIMKAaTUCh HE OJHIEIO MPOrpaMoro a Oyab-sikoro. Came 1yt
3aro6iraHHs 3MiHU 01010 TEYHUX MiATIPOTpaM OYII0 3alPOBAIKEHO Mepeaady Mix
HEHTPAILHUM Ta MICIIEBUM KEPYBaHHSM.

B apxitektypi komm’torepa "KuiB" med miaxig Oyno y3araabHEHO Ta
BJIOCKOHAJICHO MNUIIXOM BU3HAYEHHS O€3yMOBHOTO TMEPEXoay HEe Ha KOHKPETHY
azipecy, a Ha aJipecy, ska BU3HaJalach aapecoM 2-ro paHry (BkasiBHHK, Pointer).
Anpec KOMaHIM, Sika Maja BHUKOHYBATHUCh MICJSl 3aBEPILEHHS MIANPOTpaMH,
pO3MIIllyBaBCS Yy  CHEIlaIbHOMY  pericTpi  ''MOBEpHEHHs  KOMIT'IOTepa
"Kuis" [1, crop.: 12].

CrnasiHicTh 3MIHHUX 0JIOKIB PO3IIMPEHHS OTIEPATUBHOI ITaM ATl HE TIPUITyCcKajia
Oyab-sIKuX 3MiH y 6107i0TeYHUX MmiAnporpaMax. Bukopucranss ajgpec 2-ro paHry



CTBOPWJIO MOXJIMBICTH 0€3 3MIHM MIANPOrpaMH 3A1IMCHIOBATH Tepenavy
YIOPAaBIIHHS OCHOBHIN Iporpami 6€3 3MIHU HIANPOrpaMHu.

BiaTak, neHTpanbHe Ta MICIEBE KEpYBaHHS BUKOHAHHAM MPOTrpaM MiJiKa3aio
CTBOPEHHSI 3MIHHO-CHasiHUX OJIOKIB 3 MiANporpaMamu, SiKi J03BOJWIM Oe3
BUKOPHUCTAHHSI €JIGKTPOHHUX JIaMIl 'JenieBo” 3 BUKOPUCTAHHSAM ''cHailku'
30UIbIIYBaIM  OOCAT OMEpaTWBHOI MaMm’sTi KoM 'torepa  KuiB", B sKkii
3HAXOJUIIHUCH HOTpi6Hi 610110 TeKH MATPOrpam, 0 T03BOJIMIO 3HAUHO €EKOHOMUTH
OTIepAaTUBHY IaM’sSITh Ta CYTTEBO HPHCKOPUTH PO3B ’s130K 3am1a4 [1, crop.: 5- -8].

MoXIMBICTh TMHAMIYHOI 3MIHM MpPOrpaM pa3oM 3 TEXHOJIOTIEI Nepenayi
VOPABIIHHSA MDK LEHTPAJIbHUM 3 MICHEBUM KEPYBAaHHAMHU JO3BOJWIO Y
MoJaIbIIOMY B AJIpeCHI MOB1 pOTpaMyBaHHS BU3HAYUTU (POPMYIIH MIAMIPOrpam
—"IT" Ta popmynu ix BXo/pkeHHs [cTop.: 23-25 B 8, cTop.: 41, 42 B 1].

Mo:knuBicTh TUHAMIYHOI MOJAepHBauii MporpamM Maia 0co0JIMBe 3HAUCHHS
JUTSL 3apOJIPKEHHSI TpOrpaMyBaHHs Ta MOCIYTyBalla BIAMPABHOI TOYKOK BHHAXOIY
OTIOCEePEKOBAHOT aipecallii BUIIUX paHTiB (BKa3iBHHUKIB — Pointers).

Mo>XMBICTh 3MIHM KOMaH]I MIPOTpaMor0 3a0e3rneuyBaia Tak 3BaHa 'KOMaHja
ckinaganas komaHn' (KCK). OdeBupHMM BUKOPHCTAHHSM MPOTpaMiCTaMU  Ili€l
KOMaHAu OyJIo TMOCHIIOBHE 3BEPHEHHS JO €JIEMEHTIB MAacuBIB, a B SIKOCTI pericTpa
IHJEKCIB BHUKOPHUCTOBYBAJIaCh 3BHYaliHA KOMIpKa ormnepatuBHOi mam’aTi. Ilpu
nporpamyBanHi Ha "MDOCM" Oyno BHHaWIEHO MOJXJIMBICTH OIOCEPEIKOBAHO1
aapecarii 2-ro paHry, SK JUIs aapecaiii A0 JaHMX, TaK 1 Ui aapecarii g0
nianporpam. 30KpeMa OMnocepeKoBaHa ajipecalis 10 JaHUX 2-TO paHry J03BOJIMIIA
pO3TAIlIOBYBAaTH BXIAHI AaHi (mapaMmeTpu) sl MAIpoTrpaM y JOBUIBHUX KOMIpKax
omepaTuBHOI mam’sTi. A BKa3iBHMKHM (aapecaniss 2-ro paHry) Ha MiANporpamu
JTIO3BOJIMJIM OJIHIEI0 KOMAaHJI010, 0e3 3MIHM camoi MPOTrpaMH, BUKJIUKATH HE €IUHY,
Harepea BH3HAuUEHy, NporpaMmy, a JTOBUIbHY, B 3aJIe)KHOCTI Big motpedu. lle
J03BOJIMJIO CTBOPIOBATHU O1IBIN YHIBEpCATbHI IPOTPAMH.

Britky 1952 p. mockoBcbkmii MaTtemaTk O.A. JlsmyHoB nipuixaB 10 Deodanii
JUISL TOCIIJKEHHSI MOXJIMBOCTEN mporpamyBaHHs Ha "MOCM". Takox 3 MockBu
npuixkamn M.P. lllypa-bypa ta FO.Jl. IIImurnescekuit, sxi pazom 3 O.A. FOmienko
ta K.JI. FOmenko poss’s3yBaii Ha "MOCM" 3amadi 30BHIIIHBOI OamicTuku. B
pe3ynbTaTri JochiikeHbp nporpamyBaHHs Ha "MOCM" O.A. JIanyHoB po3poOuB
MareMaTudHuil hopmaizM — OrnepaTOpHHA METOT MPOTPaMyBaHHs. Y ONepaTOPHHIA
METOJ] TporpamMyBaHHs OyJiM BKJIFOYEHI MOKIMBOCTI cuctemMu komanj "MOCM™
YMOBHI Tmiepexonu (posramyxkeHHs), apupmernyni aii Ttomo. OcoOauBiCTIO
OTIEPATOPHOTO MpOoTpaMyBaHHs Oyyio BkioueHHs MmacuBiB. Came moxmBocti KCK
"MOCM" 3abe3nedyBaid MOXKIMBICTh MOCIIAOBHOTO 3BEPHEHHS 1O EJIEMEHTIB
macuBiB. Komanma ckmamaHHs mporpam Ui TOCTiAOBHOT OOPOOKH €JIeMEHTIB
MacHBiB jo1aBayia 9ucio 1" 1o axpecwu, sika OyJia 3amnpcaHa B TUTl MUKITY. TUM caMuM
Opy HACTYIHOMY BHKOHAaHHI 3MIHEHOT KOMaHAM III KOMaHJa 3BepTrajach 3a
3HAYEHHSIM JI0 KOMIPKHU 3 HacTynHow aapecoro. [Ipu momy KCK BukopucroByBaina
3BUYAiiHi KOMIpDKM OIEpaTHBHOI maMm’siTi y sKocTi “iHZeKCHHX pericTpis'?.
Omneparopuuii Mmetog nporpamyBanHs O.A. JlsnyHoBa, onpumogaenuid y 1953 p., no
IpaBy BBAXKaIOTh 0a30BOI0 OCHOBOIO MOB MPOrPaMyBaHHsI BUCOKOTO PIBHS.

2 . . o . . . . . .
InnexcHi pericTpu OyiM BUHAIEHI Ta peari3oBaHi B apXiTeKTypl 3aKOPJOHHHX KOMIT IOTEPIB.



[lpunumnoBa wmoxmuBicth KCK  mopaepnizyBat mnporpamy  mMigkaszaia
nporpamicTaM MPHUHLMIIOBY MOMKJIMBICTh CTBOPEHHS MPOTPAMYIOUUX MPOrpaM:
nporpam, skl 37aTHI 3a (OpMaJbHUMHM MaTEMaTUYHUMHU IO3HAYKAMU CKJIaJaTu
nporpamMu y MalllMHHUX KOJaX JUIsl BUKOHAHHS KOMIT FOTEPOM.

Vuikanehicte KCK Oyna BukoOpucTaHa mpu po3B’sI3Ky 3ajadl ONTUMI3allii
NpOKJIaJlaHHsl  JallbHIX BHUCOKOBOJBTHUX JIiHIA enekTtpomnepenad. [Iporpama
PO3paxyHKy €KOHOMIYHOCTI BapiaHTIB MPOKJIAJIaHHs JIHIN eleKTpornepeaad Ha BXif
OTpUMYBaJla HU3KY MapaMeTpiB MPO BapTICTh BCTAHOBIICHHS PI3HUX BapiaHTIB OTOP 3
ypaxyBaHHSAM ocoOsmBocTe anamadty. HeooxinHo Oyino oTpuMyBaTH pe3ysibTaTu
MiApaxyHKIB MPOTPaMolo 3 PI3HUMU MOCIIIOBHOCTSMH 3Ha4€Hb MapaMeTpiB. Jlani mis
nporpaM BBOJWINCH B TaM SiITh KOMITIOTEpAa OKPEMO BiJ caMHX MpoTpaMm, a B
nporpami BKa3yBalIUCh KOHKPETHI aJpecH KOMIPOK B SIKUX 3HAXOMSIThCS JlaHl JJIst
nporpamu.

IcnyBano nBa ciocoOu BUpIIIEHHS 3a/1a4l 3aBaHTAXXEHHS OJHIET MPOrpaMu Ha
PI3HUX MOCIIAOBHOCTIX BXITHUX JaHUX.

Iepuuii BapianT. 3MiHIOBaTH IPOTpamy nepe] KO>KHUM ii 3aIlyCKOM ILISTXOM
nepeBU3HAYEHHS B Hill agpec, sSKi BKa3ylOTh Ha KOMIPKH 3 TOTPIOHUMH JaHUMHU. Y
3B’SI3Ky 3 BIICYTHICTIO TEKCTOBUX PEIAaKTOPIB Take NEpeBU3HAUYEHHS, MOKHA OyJ0
3pOoOUTH TIOBTOPHUM BBEICHHSIM BCi€l MporpamMu, IO BOYEBHUAL OYyJO IyKe
TPYAOMICTKHM, BHMAarajio 3Ha4HUX BUTPAT Yacy Ta MOTJIO MPU3BECTH 10 BHECECHHS
TIOMMJIOK.

JApyruii BapianT. KokHOTO pasy mepen 3amyCKOM MporpamMu HaOupatu y
NEBHUX KOMIpKaX MOCTIMHO-3MIHHINM MaM’siTi 3HaYeHHsl noTpiOHuX nanux. Lle Oyino
BEJIbMU TPYAOMICTKIM Ta BUMArajlo peTebHOCTI /i1l YHUKHEHHSI TIOMUJIOK.

[omryk BUIIIYKaHUX METOIB BHKOPHCTAHHS OCOOJIMBOCTEH CHCTEMU KOMAaH]
"MOCM" npu3BiB 10 HOBOTO, TPETHOTO BApIaHTY, KU SBISIB COOOIO 1HTErpalliio
MIEPIINX JTBOX.

Tperiii Bapianr. 3Mmina komann 3a gomnomoroto KCK  (MOXIMBOCTI
nuHaMIgHOT Mou(ikaIii mporpam) MokjIaaaiach Ha caMy Iporpamy, a MporpaMmicTy
3aJIMIIAJIOCh BKA3aTH MOCIIOBHICTh aJIpeC 3a SKUMH IpoTrpaMa Ma€e OpaTu 3HAaYEHHS
napamMeTpia.

Le#t Tperiii BapiaHT JO3BOJMB CKJIAJaTH MPOTPaMH, 5Kl 0€3 KOJHUX B HUX
3MIH, MaJld MOXJIMBICTh OTPUMYBATH BXIiJIHI 3HAUYEHHS y JOBUIBHUX KOMIpKax
nam’siTi, SKI BU3HAYAIOTHCS MPOTPaMICTOM IMepes, 3amyckoMm mporpamu. ToOTo
nporpaMy CTalM HE3aJCKHUMH BiJl MICISl PO3TAlllyBaHHS BXigHUX gaHux. Ll
MOJIMBICTh MaJIa BEJIMKE Ta MPUHIIMIIOBE 3HAYEHHS MIPU BUKOPUCTAHHI MIAIPOTpam:
CTaJI0O MOKJIMBUM TIE€pelaBaTy MiANpOTrpaMaM aapecH, 3a SKUMH 3HaAXOIAThCs BXIIHI
JaHi sl IPOTPaMHU.

Ile Oymu mepimii BHKOPHCTaHHA HENpsIMOi anpecariii 2-To paHry, sKid
aHayoriuHi BKa3iBHHKH (Pointers).

Anpecartist 2-ro panry Oyja BUKOPHUCTaHa JUIsl YHIBepcamizallii Mmporpam.
[lporpama B mamuuHuX komax "MOCM", 6e3 Oynp-skux B HIA 3MiH, Maia
MOXJIMBICTh 3BEpTATHCA A0 PI3HMX MIANPOrpaM: Mporpama OTpUMYBalia aapecy
HiANpOTpaMu, Ky HEOOX1THO BUKIMKATU. Y CYy4acCHHUX TEXHOJIOTISIX MpOrpaMyBaHHI
I[bOMY BIJMOBiJIa€ BUKOPUCTAHHS BKa3iBHMKA, SKWW BKa3ye Ha MINPOTpaMmy, 3



MOXJIMBICTIO BHUKJIMKATH MIANpPOrpaMy 3a 3HAUEHHAM BKa3iBHHKA, TOOTO
BUKOPHUCTOBYIOUH OTIOCEPEKOBAHY aJpecalliio 10 MiIpoTrpaMH.

Buxopucranns ma0/a0HiB HMKIIYHUX GpparMeHTIiB Mporpam

Bci nporpamu siki nucanuch Ta BUKOHYBaMch Ha "MOCM" mictuim B co01
UKIIH. [[71s1 mpucKopeHHs CKIIalaHHs POrpaMm 3 HUKIaMu Oyiu po3poOJieH] Tak 3BaHi
1abJIOHU [IUKTyBaHHS.

YMOBHO MO3KHa KJIacu(iKyBaTH LIMKIM HA JBI KaTEropii:

1) 3 BUKOPUCTAHHSIM 3HAYCHb CIEMEHTIB MacHUBY (HANPHKIA/: MAPAXYHOK CYMH
€JIEMEHTIB MaCUBY UM CEPEAHBOTO apU(PMETHUIHOTO HOTO €JIEMEHTIB);

2) 0e3 BHUKOPHCTaHHS MAcCHBIB, aje 3 BHKOPHUCTAHHAM IMiImporpamMu (yHKIiH
(Hampukiad AJii BU3HAUCHHS 3HAYEHb YMCIOBUX PSIB, BKIIOYAIOUU PSIAU
Dyp’e).

Jlns mepuioi kareropii KUIbKICTh MOBTOPIB BUKOHAHHS T11a LUKITY 3a3/aJIeTiib
BiJIOMa Ta JOPIBHIOE PO3MIPY MacHUBY.

HNani gns mabnony mnepiioi karteropii (UMKIyBaHHA IO TOCTIIOBHO
PO3MIIIIEHUM 3HAYEHHSIM €JIEMEHTIB MAaCUBIB) MaJId HACTYITHUIN BUTJISIL;

1) B KOMIpKy OIEpaTHBHOI MaM’sTi 3aHOCHUJIOCH 3HAYCHHS JIYMIbHUKA KUTBKOCTI
BUKOHAHUX TOBTOPIB TUIA HUKIY (IS KOMIpKa BUKOPUCTOBYETHCS KOMAaHAOIO
CKJIQJIaHHS MPOTPaM y SIKOCTI 1HAEKCHOTO PETICTPY);

2) B HACTYIIHy KOMIpPKy OTIEpaTHBHOI IMaM’STi 3aHOCHJIOCH 3HAYCHHS PO3MIpY
MacuBY (KUIbKICTh €IEMEHTIB) - N;

3) y HacTyImHHUX N KOMipKaxX pO3MIIyBaJIHCh 3HAYCHHS €JICMEHTIB MacHUBY.

[lporpama maGioHy IUKIYBaHHS IO TOCIITOBHO PO3MIIIEHUM 3HAYCHHIM
(eeMeHTaM MacHBIB) Majia HACTYIIHY CTPYKTYpY:

1) B KOMIpKY OIEepaTUBHOI MMaM’ATi JIJIS IPOTpaM IMEepIIor KOMaHI00 MabIoHy
UMKIIYHOTO (pparMeHTy Oyina KOMaHAa CKIAJaHHd KOMaH, SKa 3MIHIOBaja
3HAUYCHHS aJpecy B KOMaHJ1 TUIa UKy NUIIXOM J0JaBaHHS | 10 BIAMOBIIHOTO
oTIepaHy;

2) B HACTYITHUX KOMIpKax PO3MII[yBaJlCh KOMaHIW Tia LUKy, B SKUX Oyja
KOMaH/Ia, B sIKii MOJICpHI3YBaBCsl OTIEPAH]I: aJipeca MOTOYHOTO €JIeMEHTa CIHCKY;

3) epeI0CTaHHBOK0 KOMAH/IOKO IITA0JIOHY OyJ1a KOMaH 1a 30UIbIIeHHS JIIYHITbHUKA
KUTBKOCTI IOBTOPIB Ha 1;

4) mabjioH IMKITyBaHHS 3aBEpIIyBaJla KOMaHJa YMOBHOIO TMEpeXoidy, sKa
MOpiBHIOBAJIA 3HAYEHHS JIYMUIbHHUKA 31 3HAYEHHSIM KUTBKOCTI €JIEMEHTIB MacHUBY Ta
nepenaBajga KepyBaHHS Ha TMEpIly KOMaHAy IIa0JIOHY LMKIyBaHHS abo Ha
HACTYIHY KOMaH/y MICJA Ma0JIoHYy.

JI1s1 ipyroi KaTeropii KUIbKICTh MOBTOPIB BUKOHAHHS T1J1a IIMKJTY BU3HAYAETHCA
YMOBOIO.

JlaH1 171 m1abI0Hy IPYroi KaTeropii po3MIllyBaIuCh JIUIIE B OJHIN KOMIPII 31
3HAQUCHHSAM  JIYWIBHUKY  KUIBKOCTI  BHKOHaHMX mOBTOpiB. Il  komipka
BUKOPDUCTOBYBaJaCh Yy SIKOCTI mapamerpa i (QYyHKLII OiANpoOrpamu, ska
BUKJIMKAJIACh B Tl ITUKITY.

[lporpama miabioHy TMKIyBaHHS (Japyra KaTeropiss IMKIyBaHHs) 0e3
BUKOPHUCTAHHS MAacHBIB, ajie 3 BUKOPUCTAHHAM MiANporpaMu QyHKIIH TOYWHAIACH 3
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TL1a UMKITY B IKOMY OyJia KoMaH/a iepeiayl KepyBaHHs (MO>KHa OyJi0 mepejaBUTH Ha
MICLIEBE KEpyBaHHsI), TOOTO BHUKIMK MIANPOrpaMH (QYHKIII 3 MHapaMeTpoM —
JTYUIBLHUKOM KUTBKOCTI MOBTOPIB IMKIy. [lepenocraHHbOI0 KOMaHAOIO IMIa0JOHY
Oyna koMaHJa 30UTbIIEHHS JIYWIbHUKA KUIBKOCTI MOBTOpPIB Ha 1, a OCTaHHBOIO
BIJIMOBIHA KOMaHAa YMOBHOTO TIEPEXOTY.

[IporpamicTy, npu 3anucy NporpamMu y MHEMOHIYHUX KOJIaX, MAJIM MOKJIUBICTb
BKa3yBaTH OJIMH 31 MIA0JIOHIB IMKIIYHOTO (parMeHry, a OOYHCIIIOBa4Yl BMUIA
NEPETBOPIOBATH iX Y parMeHTH JBIMKOBOT porpamy.

Binrak BukopucTaHHs m1abJIOHIB IUKIYBaHHS CIPOIIYBaJIO IpOrpamicTam
CKJIaJIaTy MPOTPaMHU.

JlocBim BHUKOPHUCTaHHS IA0JIOHIB IMKJIYBaHHS CYTTEBO BIUIMHYB Ha
NOJAJIBIINN PO3BUTOK TEXHOJOTIN MporpaMyBaHHs. 30KpeMa, B CHUCTEMY KOMaH]
koM 'torepa 'KuiB" Oynu BKIIIOUYEH1 rpynoBi oniepailii MoJepHi3alii aapec 2-ro paHry
[cTop.: 53-67 B 1], a B AipecHiii MOBI MporpaMyBaHHs IA0JIOHHA [UKITYBaHHS OyJIH
y3arajgbHeHi B popmynu nukiayBanHs — "' (Ha3Ba y cydacHHUX IMIIEpaTUBHUX MOBax
porpamMyBaHHs BUCOKOTO PIiBHS: ONepaTopu 1UKIy) [cTop.: 43-45 B 1].

Buxkopucranus "MICM"

VY 1952 p. va "MOCM" Oynu po3B's3aHi HACTYIHI 3a1ad4i [5, 6, 7]:

- BU3HAYEHHs  o0Jjacted  CTIMKOCTI  €JIEKTPOEHEPTOCUCTEM,  30Kpema
Kyitoumescskoi I'EC (moctanoBka JI.B. IlykepHuka, [HCTUTYT eleKTpOTEXHIKU
AH YPCP, Bukonasiii B.C. Kopomtok, K.JI. FOmenko);

- 3a7a4l  ONTHUMI3AIld TPOKJIAJaHHSA JaJbHIX JIHIM BHCOKOBOJIETHHUX
enekrpornepenad, 3okpema: Kyitoumeceka ['EC — MockBa (I'neaenko b.B.,
FOmenxo K.JI.) — 1952 p.;

- 30BHIITHBOI OanmicTHKH, moctaBieHoi M.B. Kenauiem, y po3po0ii MeToiB it
po3B'a3aHHa npuiiMaiid  ydactb FO.O. Mutpomnosibcbkuii Ta HOTO y4Y€Hb
FOmenko O.A., a nporpamu po3paxyHkiB ckiaaganucsa FOmenko K.JI. cymicHo 3
BIJIOMMMH MOCKOBCBKMMH BUe€HMMH Ta mporpamictamu M.P. lllyporo-bypoto,
IO. /1. IIIMurneBcuKumM;

- IMHaMIYHUX 3aBJaHb Teopii npyxHocTi (kepiBHUKH O.}O. InumiHcbkuil Ta
10.0. MutpononsCeKui, BUKOHaBelnb  fOmenko O.A., IpOrpaMyBaHHs
FOmenko K.J1.);

- HeniHiiHOT MexaHiku (FO.O. Mutpononbscekuii, BukoHasens FOmenko O.A.
nporpamyBanus FOmenko K.J1.);

Jlo 3amau, siki Oyno po3B’s3aHo Ha "MOCM" BiIHOCATHCS TaKOXK HACTYIIHI
3ajadi:

- CKJIaJJaHHsl TaOJuIb A CTATUCTUYHOTO NPUMMAIbHOTO KOHTPOJIO SIKOCTI
BUPOOHUIITBA JeTaiel (mocraHoBka 3aBaaHHs b.B. ['HexeHko, BUKOHaBElb
K.JI. FOmenko);

- BUO1p ONTUMAJIBHUX MapaMeTpiB MaXTHUX KaHaTiB (moctaHoBka I'.I. CaBuna
ta  O.JO. Immmecbkoro,  BukoHaBenb  O.A. FOmenko,  mporpaMmyBaHHs
FOmenko K.J1.);

- pPO3paxyHOK TEIJIOBUX HAmpyr OymiBeNbHUX KOHCTPYKINH (MOCTaHOBKA
A.Jl. KoBanenko, [nctutyt mexaniku AH YPCP, nporpamysanns K.JI. FOmenko);
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- 00poOka reoae3nyHux crnocrepexxkeHb (mocranoBka H.I. SIkyGenpkoi,
BukoHaBenb K.JI. FOmenko);

- pO3paxyHOK 3ajgad cuHTe3y amiaky (mporpamyBanus JI.H. [Banenko mif
kepiBauTBoM K.JI. FOmenko);

- OllIHKa 00'eMIB 3eMJITHUX POOIT MPU MPOEKTYBaHHI aBTOAOPIr (MIOCTaHOBKA
AK. XaBkuna,  KuiBCbkMii  aBTOAOPOXHHMI  IHCTUTYT,  MPOTPaMyBaHHs
K.JI. FOmenko, JI.H. IBanenko, A.M. Cubipxko).

Ha "MBCM" K.JI. FOmenko 6ys0 po3po0ieHO TOCTIHUIIBKY MPOrpaMyody
nporpamy, sika 1Mo 3aKoJ0BaHii apudmeTndHid GopMyi CKiagana mporpamy ii
HiApaxyHKy y MamuHHMX koaax "MOCM". g mporpamyroua mporpama maia
BEJIMKE 3HAUCHHS I peamzaiii koMmmuatopa AjapecHoi moBu - III-FAK
(mporpamyroua nporpama AnpecHoi MOBH Ha koM toTepi "Kuis").

Bucnosku

[lin yac po3B’s3Ky 3a3HAUYECHUX 3a/1a4 0OOPOHHOT MPOMUCIIOBOCTI, KOCMIYHO1
rajgy3li Ta HapOJHOTOCHOJApPChKUX OYJI0 OTPUMAHO JOCBIJl BUKOPUCTAHHS
BUIITYKAaHUX MPUHOMIB IPOTpaMyBaHHs, 30KpEMa BUKOPUCTAHHS OTOCEPEAKOBAHOT
aapecaiii 2-ro paHry, siki Oyjo MOKJIaJ€HO B CHUCTEMY KOMaHJ aCHHXPOHHOTO
komm’rotepa "'KuiB" Ta BTUIGHO B OJHY 3 HaWMEpIIMX MOB MPOrpaMyBaHHS
BHCOKOTO piBHS: AnpecHy MoBYy nporpamyBanus (1955 p.).

Komr’'rorep "MOCM" wMaB BenmnMye3He 3HAY€HHS UL PO3B A3KY
HaWBKJIMBIMIMX 3a7ad HAPOJHOTO TOCIOJApCTBa, OOOPOHHOI Ta KOCMIYHHX
raimy3eit CPCP, a iloro yHikanbHa apXITeKTypa BIUIMHYJIA Ha apXiTEKTypy IHIIUX
KOMIT'IOTEPIB, CIpUsJia BUHUKHEHHIO MPOrpaMyBaHHS BHCOKOTO pIBHS Ta
BHMHAXOJly HAUTIOTYXKHIIIOTO 3ac00Y BCIX Cy4aCHUX TE€XHOJIOTIM MporpaMyBaHHS —
orocepeIKOBaHii aapecallii BUIIKUX paHTiB (BKa3iBHUKIB — Pointers).
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