MCTOPUSA DNEKTPOHUKH

B 1984 rony B MuHucTepcTBe 3J1eKTPOHHOM Npo-

MbILLJIEHHOCTH ObiNM HayaTbli paGoTbl MO BOCNPOU3-
BOACTBY KAPMAHHOTO NEPCOHANbHOI0 MUKPOKOM-
nbiotepa (KMK) FX-700P ¢pupmbl Casio ¢ BCTpOeH-
HbIMU MaTpuyHO-cuMBObHLIM XK-aucnneem, an-
¢aBuTHO-LUPPOBON KNIaBMATYPON U MUKPONpPOrpam-
MHOW peanu3aumeii a3bika BASIC. K HeMmy npuna-
rancsi KOMNAEeKT MUHMATIOPHbIX NepudepuitHbiX yc-
TPOMCTB, BKJOYalowWwmii tepmonpuntep FP-12, neva-
Talowmii Ha OyMaXKHyio NIeHTY WwupuHoi 38 MM no 20
CUMBOJI0B (5X7 TOY€ek) B CTpOKe, U KoHTponnep FA-3
ObITOBOro kaccetHoro marHutogoHa Panasonic RQ-
8300 ans ero ncnonb30BaHUs B Ka4eCTBe BHeLUHe-
ro 3Y co ckopocTbio 3anucu 300 6uT/c. ing noa-
KnioyeHus atux ycrpovicte FX-700P umen napan-
NnenbHbIA YeTbipexpa3psfHblii nopT (12 KOHTaKTOB).
Mpepnaranucb n gonoaHuTenbHble mogynu 03Y —
RC-2 u RC-4 emkocTbio 2K 1 4 K6aiiT cCOOTBETCTBEH-
Ho. Bce 3T ycTpoiicTBa MMenu BCTpoeHHoe GaTa-
peliHoe NUTaHWe U NOAKJII0YaNUCh HENOCPEACTBEH-
Ho k pasbemy KINK FX-700P 6e3 kabens. Mpw nop-
KNnoYeHHoM KoHTposniepe FA-3 npuntep FP-3 nog-
COeAMHSANCS K cneuuanbHOMY AONONIHUTENbHO-

My pa3beMy Ha 3afiHeil CTEeHKe KOHTposuiepa. Pas-
Mep Bceli KOHCTPYKLUUM B cOope coctaenan 7x7x1,5"
(177,8x177,8x38,1 mm). OcTaHoBMMcS nogpoOHee

Ha pe3ynbTaTax 3Toi paGoTbi.
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Bocnponaeoncteo yctpoiicte KIMK FX-700P 6bino nopyyeHo pas-
HbIM NpeanpusTsm MunanektpoHnpoma. HAW TouHoi TexHonorum
(HAWTT, 3eneHorpan) nonyumn 3apaHue munuctpa A.LLokuHa
BOCMPOM3BECTMN TNABHbIA 3NIEMEHT KOMMIEKTA — MUKDPOKOMIbIO-
Tep FX-700P. PaspabarbiBaemblit KIMK Obin HasBaH "AneKTpoHM-
ka MK-85". FX-700P Obini BbIMONEH HAa OCHOBE YEThIPEXPA3PSIHOIO
mukpokoHTposnepa HD61913A01 co BCTPOEHHBIMM KOHTPOSINEPa-
M XKL n knasuatypel, a Takxe agyx BUC O3Y tuna HD61914 06-
Lei emKocTbto 2 K6aiAT, CBSi3aHHbIX C NPOLLECCOPOM YEThIPEXPa3-
PSOHON LIKMHOIA. Takux MUKPOCXEM B CTPaHe He Obino.

Cneunamuctel HAWTT (mnaBHbiAi KOHCTPYKTOP — JI.MUHKWH,
samectuten K — 10.0tpoxos, paspabotumku — C.Epmakos,
0.CemuuactHos, b.Kpotkos, A.NMogopos, B.Maakos u ap.) npeg-
NOXWI BbINOHUTB KOMMbtOTEP, NOA0OHbIA FX-700P, Ha ocHoBe
CO3/aHHbIX Ha NPEANPUSTAM 1 XOPOLLO 0TpaboTaHHbiX BUC. 310
16-pa3psaaHbIiii Mukponpoueccop H1806BM2 (ero n-MOIT BapuaHT
K1801BM2) npumeHsincs B nepcoHasbHbix komnbiotepax [BK-1,
[BK-2, YK-HL|, n np.) n 6a3oBbiii MaTpuyHblii kpuctamn (BMK)
H1515XM1. Obe Mukpocxembl Obiin BbINOAHEHb N0 0aHoM KMOTT
TexHonormn. AM.LLIokuH cornacuncst ¢ aTuM NPeAsIoXeHneM, HO
noTpeboBas MOHOTO BHELUHEr0 CXOACTBA C aHanoroM. Ycnosve
ObINO BINOAHEHO (pPUC.1), HO MPK 3TOM Y Pa3PabOTUMKOB BOSHUK
psa npobnem. Hanpumep, npuMeHeHne NO3yHKOBOTO BbIKIIOYa-
Tens (kak B KMK gpupmbl Casio) noTpedoBano HEKOTOPbIX CXEMHbIX
YXULLPEHMIA AN NONyYeHnst UMNynbCHBIX curdanos BKJT n BbIKJI,
He0OXOAMMbIX CTOPOXEBON CXeMe MUKPOMPOLLECCOpa.

BHellHee CXOACTBO C a@HANOrOM Bbi3BAJO MHOTQYUCTEHHbIE
KPMBOTONKM 11 HEAOYMEHMS, KOTOPbIX M ceiuac Hemano B WHTep-
HeTe. YT00bl NPOSICHUTbL CUTYaLWIO, NPMBOAUM doTorpadum 0bomx
MWKPOKOMMbIOTEPOB CO BCKPbITHIMM 33HAMM KPbILLIKAMK, U3 KOTO-
PbIX OYEBUIHO, YTO 3TO COBEPLUEHHO PasHble 13Lenust (puc.2).

Mo cosokynHocTM XapakTepuctuk MK-85, 6e3ycnoBHO, OTHO-
CWICS K KOMMbIOTEPaM, HO B KApPMaHHOM MCMOJHEHMM Takux B
CTpaHe eLLge He Obi10. [103TOMY OH HE MO YAOBNETBOPSTL HEKOTO-
pbiM TPe6OBaHMSIM AENCTBYIOLLEN TOrAA CUCTEMHON CTaHAAPTM3a-
LM K TEXHONOTMM, KOHCTPYKLMM, YCNIOBUSIM SKCTUTyaTaLym nepeo-
HaJbHBIX KOMMBIOTEPOB. [10 3TVM NapameTpam oH 6onee COOTBETC-
TBOBAJI MUKPOKANbKYNSTOpam 1 6bin GOPMasbHO OTHECEH K HUM.
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N 0603HaueHne OH NOAYYMN Kak MUKPOKaIbKynsaTop — "OnekTpo-
Huka MK-85".

MUKPONPOLECCOP

C 1981 ropa B HUIATT pa3pabatbiBancs psig, MUKPOCXEM, COCTO-
WA N3 TPEX OFHOKPUCTANbHBIX 16-paspsaHbIX MAKPONPOLLEC-
copoB (MI1) pa3nnyHOI BbIMUCAMTENBHON MOLLHOCTU CO BCTPO-
€HHOI c1CTeMHOI MarucTpasnsio M. Mukponpoueccops! psga
ObINM aPXUTEKTYPHO COBMECTMMbI C MUKDPOKOMMbIOTEPAMM Ce-
pun LSI-11 ¢upmbl DEC (CLLIA) u ¢ 0TEYECTBEHHBIMW WX K/OHa-
Mu Tvna "dnexTpoHuka 60" n CM 3BM. Ho MIT 6binn noctpoe-
Hbl H2 OCHOBE COBCTBEHHbIX OPUMMHANBHBIX CTPYKTYPHBIX M CXe-
MOTEXHUYECKVX PELLEHWIA W MO CTEMEHU UHTErpaLun Npesocxo-
vnn 3apyGexHble U 0TEYECTBEHHBIE aHanor — oHu Obinn of-
HOKpUCTaNIbHBIMU - MUKpOCXeMamu.  Bbinyckanucb 3T MUKpO-
npoueccopbl B pamkax cepuit BUC 1801 (n-MOIT TexHonorus)
n 1806, 1836 (KMOIM) B pa3nnuHbix KOHCTPYKTUBHBIX MCMONHE-
HUSX.

B 1982 rony B8 HWUTT 6bin pa3paboTaH BTOPOi MMKpO-
npoueccop atoro pspa — K1801BM2 (rnaBHbiii KOHCTPYKTOP —
BJ1.AwxyHsH, pa3pabotumkn B.H.Haymenkos, E.Makcumos,
W.A.Bypmuctpos, [-M.KypoB n ap.). OT CBOEro npeaLecTBEHHN-
ka OH OT/MYANCA PACLUMPEHHOM cuctemoi komaHg, (CK), monon-
HEHHOI KOMaHaaMM yMHoXeHus 1 aenenuns. CK K1801BM2 sksito-
yana 72 komanppl 1 6bina NoNHOCTLIO coBmecTuma ¢ CK Mukpo-
koMnbtoTepoB LSI-11/2 n "InexTtpornka 60M”. [Ing noBbILIEHMS
ObiCTPOLEICTBMS NPOLIECCOpa B HEM Dbl peanu3oBaH OTCYTC-
TBYtowWMiA B aHanorax 1 K1801BM1 koHBeiiep, 06pabaTbiBatoLLmii
O[IHOBPEMEHHO [BE MOC/NE0BaTeNbHbE KOMaHAbI. [lo3xe Obinu
paspabotaHbl KMOI-BapuaHTsl MukponpoLieccopa — 1806BM2,
H1806BM2, KA1806BM2, 1836BM2 1 H1836MB2 mng pasnuuHbIx
BMAOB MOHTaxa 1 yCoBuiA akcnyataummn. 3t M1 obpabarbisa-
7Y OZHOBPEMEHHO TPU NOC/EL0BATENbHbIE KOMAHTPI.

B HUWTT Takxe mmencs yxe xopowo oTpabdotaHHbii BMK

Puc.2. KMK co Bckpbitbimu kpbiwkamu: FX700P dupmbi Casio (a)
"Inexrponuka MK-85" sapuant 1 (BUC H1806BM2, KH1515XM1-015

KH563PE1, KH537PY9, KH1515XM1-014) (6), Bapuant 2 (BUC KAT013BM1,

T36PE1-2015, KA1013PY1, KA1013BI2) (8) u Inekrponnka 85M (BUC
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Puc.1. KMK mopeneii Casio FX700P (a) n "Inexrponnka MK-85" (6)
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1515XM1 Ha 3000 BeHTMnEN, BbINOAHEHHBIA N0 Toii xe KMOI-
TEXHONOTMK, 4TO M MuKponpoueccop. Ha ocHose atux MIT u
BMK 1 6bin nocTtpoen KIK "3nekTtponmka MK-85"

BAPUAHTbBI KNK

Ha nepeom arane pa3paboTuukit UCTONb30BANM MUKPOMPOLIEC-
cop H1806BM2 B nnactMaccoBom Mukpokopnyce. Ho ato 6bino
BpeMeHHoe pelueHue. Bo-nepBbix, GarapeiiHoe nutadue KIK
BbIABUraNo CBOM TpeboBaHus. [MpuLLINOch 0TOMpaTh KpUCTaMbI
MMKPONPOLIECCOPA C MUHUMASIbHBIM NOTPEDONEHMEM 3HEPIUM W
C YBE/MYEHHBIM [0 6 B nonyckom no nuTatoLemy HanpskeHuto.
Mpoueccop nonyumn o06o3Hadenne KA1806BM2 (T243-2°). Bo-
BTOPbIX, B MIT H1806BM2 Ob1IO HEMANO NMLLHKX, He HYXHbIX MK-
85 yCTpOIACTB., HO HEAOCTABANO KOHTPONNEPOB NAMSTY, KnaBua-

“3neck v nanee B ckobkax NpvBEaEHb BDEMEHHbIE 3aBOACKME Mapkuposku BUC, uc-
nonb3yemblx B NepBbiX CEpUtHO Boinyckaemblx KIMK.
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MCTOPUSA DNEKTPOHUKH

Puc.3. Tononoruu kpucrannoe: a) KA1806BM2; 6) KA1013BM1 (ceepxy
M cHu3y 30HbI 4eek BMK

B otmmume ot FX-700P, B MK-85 npemycmarpuanach BO3-
MOXHOCTb PaboTbl M OT BHELUHEro 60ka NUTaHUS "INeKTPOHU-
ka [2-10K" (puc.4), noaknovaemoro k cetut 220 B. Torna 6noku
NUTaHNs, BCTPOEHHbIE B BUIIKY CETEBOrO kabens, Obinn 60NbLLOi
peakocTbio, 1 "AnexkTpoHuka A2-10K" noctasnsancs ¢ KIK.

MpeanpusTus, KOTOpbIM ObII0 MOPYYEHO BOCMPOM3BOACTBO
nepudepuitHbIX YCTPOIACTB, C 3aJaHWEM HE CrnpaBUIUCh, W
MK-85 octancs 6e3 nepudepun. Mostomy umetowmiica B KINK
nporpaMMupyemMblii NOPT s YMPOLLEHNS KOHCTPYKLMAW PYKO-
BOZLCTBOM NPeAnpusTI s PELEHO ObIo He BIBOAWT, YTO, K CO-
XaNeHuIo, 1 caenanu.

Typbl, XK, v ap. 3T yCTpOiACTBa NPULLAIOCH CAENATb HA OCHO-
Be BMK ¢ nogkoyeHnem kK cuctemHomn maructpanu MU npo-
Leccopa. Bce ycTpoiicTBa pasmeLlanucb Ha OQHOM Kpuctannie
1515XM1, HO He xBaTano BbIBOAOB — koHTposnep XK/, pebosan
X MHOro. B pesynbtate 6biin co3naHbl ase BUAC:
koHTponnepos O3Y, M3Y un knasuarypel — KH1515XM1-015
(T241-2-015);

e koHTponnepa XK — KH1515XM1-014 (T241-2-014).

B MK-85 6bum npumeneHsl Takxke BUC O3Y emkocTbio

2Kx8 out KH557PY9 (T244-2) n aa M3Y emkocTtbio 8Kx8 out
kaxnoe KHS63PE1 (T242-2). 310 ObiN NUNOTHbIVA BapUAHT MUKPO-

KOMMbIOTEPA, B CEPUIAHOM NPOM3BOACTBE HE BbiNyckasLuuiics. Ho
kaKoe-To 4ncno atux MK-85 onbITHOro npon3BoacTBa pasoLuioch
no noTpebutensmM. YNoMMHaHMS O HUX BCTPEYaIoTCs B MHTEpHE-
Te. Mpomnssogun MK-85 3agoa AHrctpem npu HAUTT.

Bropoii BapuaHT MK-85 Obin OpUEHTMPOBAH Ha CepuiiHoe
NpOW3BOACTBO, AN Yero Obina paspaboTaHa cneumansHas BUC
Ha 0CHOBE MuKponpoLieccopHoro sapa 1806BM2, obpamneHHoro
no nepudepumn sueiikamn BMK 1515XM-1. Mossuncs Hoebin BMK
C BCTPOEHHbIM MUKPOMPOLECCOPHBIM SAPOM — MEpPBOe B CTpa-
He NpUMeHeHre NonynspHbIX HbiHe IP-6nokoB. Ha sueiikax BMK
cobpanu HefoCTaIOLLME Y37ibl, B YAaCTHOCTU: KOHTPOIED MaMSITH,
KOHTPOMNEP KNaBuUaTypbl, YNpaensieMblid reHepaTop, CTOPOXEBYIO
CXemy, Cxemy Mnofiaym nuTaHus, nporpammupyemMslii 15-paspsg-
HbIl NOPT (5191 06bIMHOTO 16-pa3psIAHOro He XBATWO OIHOIO Bbl-
Bogda B kopnyce BUC), nocnemoBatenbHblii NOPT s NOAKNOYE-
Hus koHTposniepa XK, n ap. B pesynsrare noayumncs npowec-
cop KA1013BM1 (T36BM1-2) (puc.3). Bbinm co3aaHbl Takxe BUC
koHTponnepa XK KA1013BI2 (T36BI1-2), BUC O3Y KA1013PY1
(T36PY1-2) emkocTbio 2Kx8 6ut u NM3Y KA1013PE1-2 (T36PE1-2)
emkocTblo 16Kx8 6ut. Ha ocHoBe atux BUC v bbinn paspabora-
Hbl aBe moaudukauum KNK — MK-85 n MK-85M. Otnnyanucs oHu
Tonbko uncnom BUC O3Y, ycTaHOBNEHHBIX HA TPX MOCAAO0YHbIX
mecta Ha nnate KIK. B MK-85 ycraHaenueanach ogHa BAC, 06b-
em ero O3Y coctasun 2 K6aitt. B MK-85M ycTaHaBnuBanuch Tpu
BUC, obwem ero O3Y Obin paseH 6 Kbaiit. MHorue notpeburte-
nm camu yctaHaenmeanm BUC namsatu B MK-85, npeBpatuas ero
B MK-85M. Bbinyck BapuaHTa ¢ MeHbLUMM 06bEMOM NaMsiTH, YTO
MHOrUX noTpeduTeneii BNoaHe YAOBNETBOPANO, Obin 00yCNOBNEH
HEe06X0AMMOCTbIO 3KOHOMMM 6ATAPEHOr0 NUTaHKS.
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Puc.4. Buewnnii 6nok nuranns "Inexrponuka A2-10K"

XAPAKTEPUCTUKH KNK "NIEKTPOHUKA MK-85"
"OnexTpoHnka MK-85" — MUHMATIOPHBI NEPCOHANbHBIA KOM-
nbtotep (MK), BHELHe NOXOXMiA HAa 0ObIYHbIA KAPMaHHbIA MUKPO-
kanbkynsTop. OH MOXeT paboTarb kak B pexuMe KamnbKynsTopa,
Tak U B PEXMME KOMIbIOTEPA C MCMONb30BaHUEM S3blka BASIC.
BBopg, nHpopmauymm n ynpasnenue "Inektponukoir MK-85" ocy-
LLECTBNAIOTCS C KNaBMaTypbl, COCTOSLLEN U3 54 KnaBuLl, pacno-
NIOXEHHbIX B IBYX 30HaX. B neBoii 30He pacnonaraiotcst 35 MHO-
rodyHKLMOHANBHbIX KNaBuLL, NpeaHasHayeHHbIx ans eeoga B K
MPOMWCHBIX UAIN CTPOYHBIX OYKB NATMHCKOMO M PYCCKOro andasu-
Ta, MaTEMATMYECKMX W CrieLmasnbHbIX 3HAKOB, KOMaHA, U Oneparo-
poB si3blka BASIC, a Takxe anis ynpasneHus KypcopoM W Bbi0O-
pa pexuma paboTsl kak camoro I1K, Tak u ero knaswil. B npasoit
30He HaxopsaTcst 19 0fHO-, MK MHOTOGYHKLMOHANBHBIX KNaBULL
Ans BBOAA LMdp, HECKONbKMX OYKB pycckoro andasuTa, Bbibopa
HY>XHOrO daina onepaTuBHON NaMITI, a Takke A5 BbINOJHEHUS
HEKOTOPbIX QYHKLMIA YNPaBNeHNs KOMMbIOTEPOM. MHOrodyHKLM-
OHAJILHOCTb ([0 CEMM pa3nnyHbIX GyHKLMIA) obecneymBatoT kna-
BMILM COBMELLIEHHbIX dyHKumiA S 1 F, a Takxe knasuwu MODE
(Bbi6Op pexuma). BbinonHsiemble GyHKUMM 0603HAYEHBI HA Ca-
MWX KJIaBULLIAX, CBEPXY, CHM3Y U CMPaBa OT HUX, @ TAKXe Ha Ccre-
LManbHOIA HaknaaKe Ha Knasuarypy.

Wcnonb3oBaHne npuHumMna GeryLueii CTpok No3BoNseT 3anu-
coiBartb B [1K cTpokwv annHoi fo 63 cumeonos. Ha matpuyHom 12-
paspsaHom XKJ, ¢ perynupyemoii KOHTPaCTHOCTbIO OHOBPEMEH-
HO oToGpaxatotca 1o 12 Gyks, umdp nnm cumeonos. Mpu Nomo-
LM KNABULL NepeMeLLeHus Kypcopa "€ 1 ">" MOXHO npocMOT-




peTb BCIO CTPOKY. B BEpXHEN 4acTW MHAMKATOpPa Ha CNyXebHON
CTPOKE MHAMLMPYIOTCS CUMBOJILI, 0603HaYaoLMe pexum pabo-
Thl KOMMbIOTEPA M YUCNO HEWUCTIONb30BAHHBIX LLATOB NPOrPaMMb.
Cnpaga ot XK/l pacnonoxeHa Tabnuua pexuMoB paboTbl KOM-
nbloTepa, B KOTOPOIA, B oTmume ot FX-700P, oTcyTcTByeT cTpoka
PEXMMOB PabOoTbl MPUHTEPA (EAVHCTBEHHOE OTAIMYME BO BHELLHEM
BMAE NMLIEBON MAHENM KOMMbIOTEPOB). Kpome knaematypbl 1 auc-
MNes Ha BEPXHEN MaHenu PacrnosioXeH BbIKIOYATENb MUTaHWS, a
B JIEBOM TOpLE, B 0TK4Ke ot FX-700P, — pasbeM ans nopkoye-
Hus 6noka nuTanus "AnekTpoHuka [J2-10K", BxoasiLero B Komn-
nekT noctaekn MK-85.

MK-85 obpabaTbiBaeT yncna ¢ NnaBatoLLeit 3andToi, paspsj-
HoCTb MaHTucehl 10, nopsiaka — 4 necsTUyHbIX 3HakoB. OObeM
3HeproHe3aBMUCUMOIi onepartueHoii namaTtn y MK-85 — 2 Kbaiir,
MK-85M — 6 KbaiiT obecneunBaeT BO3MOXHOCTb —peanusa-
umm nporpamm B 1221 war (po 150 cTpok nporpaMmbl HA BA-
SIC) n 5317 waros (8o 450 cTpok), cOOTBETCTBEHHO. CucTEMa
CUMCNIEHNS A1 YMCEN W KOMAHA, — ABOMYHAs. PaspsiaHOCTb un-
cen u komaHa — 16 6ut. Mo cucteme komaHa KINK coBmecTim ¢
9BM [1BK-1/2, BK-0010, YK-HL, n "3nektpoHnka 60M". Tunbl ko-
mMaHf, — 6e3afpecHble, OIHO- M BYXaApecHble. Buapl agpeca-
UMM — PErucTpoBasi, KOCBEHHO-PErNCTPOBasl, aBTOMHKPEMEHT-
Hasl, KOCBEHHO-aBTOMHKPEMEHTHAS!, WHAEKCHAsl, KOCBEHHO-WH-
AeKcHast. Y1cno permcTpoB 06LLEro Ha3HAYEHUS — BOCEMb, YMC-
N0 KaHanoB nepegayy MHGOPMALUMM — OAMH, YACIO KOMaHL —
72. Obbem appecyemoii namstn — 64 K6ant. MakcumanbHas
TakToBag 4actota — 2 M. Yactb aapecHOro nmpocTpaHCTBa
komnbioTepa pa3mepom 18 KbaiiT pacnpepensetcs cnegyio-
wmm obpaszom: N3Y1 —0...17777, N3y2 — 20000...37777, O3Y —
40000...43777. Obnactb O3Y 40000...40137 npenHasHayeHa ais
XpaHeHus U300paxeHns, GOPMUPYEMOro aucrieem (3KpaHHoe
03Y). No agpecam 40140...41471 pacnonaraetcsi cucTeMHas 00-
nacTb. O3Y nonb3oBatens no agpecam 41472...43777 no3sonsiet
XpaHUTb Nporpammbl AnavHoii 1221 war. [ing yBenuyeHuns o6b-
€Ma XpaHMMbIX MPOrpaMM MNpeaycMOTPeHa BO3MOXHOCTb pac-
wupenmns O3Y nonb3osatens oo agpeca 47777 (7365 wwaros) n
[0 aapeca 77777 (15557 waros). Ans ucnonb3oBaHns 3Tux Bo3-
MOXHOCTeN npeaycmatpueanoch npumeHerne BUC O3Y ¢ 6o-
Nee BbICOKOI CTENEHbIO MHTErpaumun (N0 Mepe WX MosiBieHns),
HO NPaKTMYECKN Maes He Oblia BOMOLLIEHA B XU3Hb.

Mpumerenne B MK-85 mukponpoueccopa tuna BM2 obecneuu-
110 BbICOKYH0 TOYHOCTb BBIMMCTIEHI, YTO ObINIO NOATBEPXEHO Cre-
OYIOLLMM MCTIbITaHUEM. MICXoaHOe YMeno nocnenoBareNbHO LWEeCTb
pa3 BO3BOAMNOCH B KBAAPAT, a 3aTeM U3 pe3ynbrata Takxe noce-
J0BATENbHO LIECTb Pa3 M3BNEKanCst KBaapaTHbI KOpeHb. B ntore
ObINO NOMY4eHO mcxopHoe umcno. Ha FX-700P pesynbrar cyLiecT-
BEHHO OT/NYANCS OT UCXOAHOIO YMeha.

[Ing 9KOHOMMM 3HEPTMM MUKPOMPOLLECCOP B OCHOBHOM HaXo-
JUTCA B PEXUME MOKOS U BKJTKOYAETCS], TONbKO KOTAA HY)XHO Of-
penennTb Haxartyio KaBuLLy WM BbINONHUTL 3afady. Knaswary-
pa 6blinia CpoeKTUPOBaHa TaK, YToObI MUHUMW3MPOBATL Paboywit
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PEXMM MUKPOMPOLIECCOPA U YUCTIO €ro BbIBOAOB, T.€. KiaBmatypa
MOCTOSIHHO HE CKAHMPOBANach, Kak 0ObIYHO B KasnbKynsTopax. [ns
3TOr0 B KOHTPO/NEPE KnaBuatypbl Obiia creuyasnbHas namsith.
lMamsaTb KOMMbIOTEPA SHEPrOHE3aBUCMMA, T. €. ee COfAEepXaHue
COXPAHSIETCS NP YCTAHOB/EHHBIX NIEMEHTAX MUTaHWS, a Takxe B
TeyeHne 15 MUH Nocne UX U3BNEYEHMS )19 3aMEHI.

HeBbicokas notpebngemas MolwHocTb (a0 20 MBT) obecneun-
Bana HenpepbieHyto paboty KIK "dnextpoHuka MK-85" ot ane-
MEHTOB MUTAHMS B PEXUMAX 3anuCi U OTNAJKKU MPorpaMM B Te-
yeHue 200 4, B pexume BblumcneHuii — B TedeHne 80 u. MMpe-
[YCMOTPEHHbINA B KOHCTPYKLMM PEXMM C  MOBBILLIEHHBIM (B YETbI-
pe pa3a) ObICTPOAENCTBIEM 3HAYUTENBHO YBENMYMBAET NOTPED-
NIIEMYI0 MOLLIHOCTb, NO3TOMY €70 PEKOMEHAYETCS UCNOb30BaTh
TONbKO MPY BHELLHEM MUTAHWW.

NPOrPAMMHOE OBECNEYEHUE

Mo ykasanmio AM.WokuHa B MK-85 Obina peanu3oBaHa Ta xe
Bepcust BASIC, uto n B FX-700P, xotq Torpa yxe Gbuin u 6onee
COBEpLLEHHbIE €ro Bepcun. He ya0BNETBOPEHHbIE TakuM Orpa-
HUYeHNeM, pa3paboTynkn AOMONHUAN S3bIK onepaTopamu bonee
HOBBIX BEPCUIA, CBA3aHHBIMM C rpadmkoi. 3T onepaTopbl A0 CUX
Mop NPUMEHSIOTCS B PA3NINYHBIX MrPOBbLIX YCTPOICTBAX.

MporpammHo 1 no knasuatype MK-85 cosmectum ¢ [BK,
“MeHHO Ha [IBK B OCHOBHOM CO3AaBanuch ero nporpammbl. C
atoin uenbio ans [1BK 6bin caenad cneuyanbHblii NporpammHblii
amynstop MK-85, ¢ nomolpto KOTOporo paspabarbiBannch
npowwsku M3Y (koTOpble HA MALWWHHOM HOCUTENE Mepenasa-
nvck B npoussoacTso M3Y), u paboure nporpammsl NoNb30BaTe-
neii, BBogumble B KIK ¢ ero kniaBuatypbl.

Mockonbky pa3paboTka MporpaMMHOro 0becneyeHus, co3aa-
Hne MK-85 n nepeBod Ha PYCCKWI A3blK BCE AOKYMEHTaLMM
Ha FX-700P npoBoawnnch napannenbHo, OCHOBHLIM TpeGoBaHu-
em K M0 MK-85 6bino maeHTMuHOE opurHany GYHKLMOHMPOBA-
HWe. 3TO HakiaabliBano Psf, OrpaHMYEHNiA Ha MHTepdENC Nosb-
30BarTens, COCTaB ONEPaToOPOB M BHYTPEHHIOW CTPYKTYPY MHTEp-
npertaropa s3bika BASIC. Tak, aHanm3 BbIMUCUTENbHBIX 0COOEH-
HocTelt FX-700P npueen k pa3pabotke ans MK-85 64-6ut apud-
mMeTndeckon bubnuotekn, obpabatbiBaiolleii yucna B popma-
Te C NNaBaloLLeit 3ansToi, rae cTapiume 16 6ut copepxar nops-
nok (13 6ur), 3Hak (1 6uT) 1 atpubyTel (2 OKTA) YKMcHa, a Mnad-
e 48 61T — MaHTUCCY: 12 AECATUYHBIX LMD B ABOMYHO-IECS-
TMYHOM Buae. [Ing BbIMUCNEHMS ANEMEHTApHbIX GYHKLMIA Obina
pa3paboraHa 6ubnuoteka, peanuayiowas anroputm "CORDIC"
("umdpa-3a-umdpoit”).

[ins 00bI4HbIX NONb30BaTENEl OblIK CO3aHbI OKUONMOTEKN pa-
00YMX Mporpamm, BKJIOYAIOLLME NPOTPaMMbl PELLIEHUSI TUMOBbIX
3aa4 BbIYUCIUTENBHOI MaTeMaTukil, SKOHOMMUKM, CTAaTUCTUKM W
Apyrix obnactein AesTeNbHOCTW YenoBeka (puc.5). bubnmoteku
nocrasnsinuck Bmecte ¢ KINK win 0TaensHo B BUAE KHUXEK, CO-
AEepXalLmx TEKCTbI, KpaTKiie OnMcaHua 1 npumMepsl UCMob30Ba-
Hust BASIC-nporpamm ang "9nektpoHuku MK-85".

ONIEKTPOHUKA: Hayka, TexHonorus, busnec 6/2007



MCTOPUSA DNEKTPOHUKH

138
EWYHCHTENE HU}
NFOTPANN

GNE EAPMEHHOID
LOHALMREF 3

dnexmPoHura M

Puc.5. Bubnunorexku nporpamm

Monb3oBatenu u camu paspabatbiBany, cobupanu nporpam-
Mbl 1 UX OMONMOTEKM, MHOTOA U34ABANN UX*™,

Mo 3aka3m ObINO pa3paboTaHO M NOCTaBNANOCH NOTpeduTe-
nam Oonee fecaTtka pasHbiX BapuaHToB "mpowmsok” M3Y ans
cneuvanbHblx npuMeHeHunii MK-85. 31o KINMK aBuaumoHHBbIX Wwryp-
MaHOB 111 MPOKNaAKW Kypca, apTUINEpUcToB Ans pacyeta na-
pameTpoB CTpenbObl, s obyyatoLeii cuctembl "HacTaBHUK" Ka-
denpbl nemxonorum MIY um. M.B.JlomoHocoBa 1 T.n.

NPUMEHEHME

B Hauane 1986 ropa nepsbiin oteyecTeHHbIi KINK "InekTpoHuka
MK-85/85M" mocTynun B npogaxy B GpUPMeHHbIE MarasuHbl-Ca-
NOHbI "InekTpoHuka" MunanektpoHnpoma. MK-85 ctoun no Tem
BpemeHam Hepelueso — 145 py6. [ins cpaBHeHws, nepsas 3a-
prnara Monomoro uHxeHepa coctaensna ot 90 go 130 pyb. Ho
Bce paBHO MK-85 cpasy cmeTanu ¢ npunaBkoB MarasiHoB "Onek-
TpoHuka" B Mockse, JlenuHrpaze, BopoHexe u apyrux ropopax.

KIMK npegHasHayeH ans BbIMOAHEHWS HAYYHBIX, UHXEHEPHbIX,
CTaTUCTMYECKMX, SKOHOMUYECKUX W MHBIX PACYETOB C NMOMOLLBIO
MporpamM, HanmncaHHbIX Ha s3blke BASIC. B Hem Mukponporpam-
MHO PEeann30BaHO BbINOHEHWE YETbIPEX apUPMETNYECKMX One-
paLuii, BbIMMCNIEHME MPAMbIX U 0OPATHBIX TPUrOHOMETPUHECKMX
GYHKUMA, [ECATUYHBIX U HATYPaIbHbIX NI0rapudMOB, IKCMOHEH-
LManbHOIA GYHKUMK, KBAAPaTHOrO KOPHS, abCOMIOTHON Benuyu-
Hbl, OMPeJeneHne 3Haka Y1cna, Lienoii U ApobHON YacTu Yucna,
reHepaupmn cnyyanHblx yncen. B KINK nmeetcs pexmum CamokoH-
TpONs KOMMbIOTEPA.

MK-85 cepwuiiHo Bbinyckancs 3asogom "Aurctpem” ¢ 1986 no
2000 rop. U Bce atv roapl oH Obin feduumteH. Beero 3asog, Bbl-
nyctun 6onee 150 Thic. pasHbix BapuaHToB MK-85. Bbino coe-
NAHO HECKONbKO MpuKnagHbix BapuaHtos MK-85. B yacTtHoCTH,
yXe B xofe pedopm, koraa nossuiach Macca dasblunBbIX aBu-
30, 6oMbLUMM TUPAXOM ObinK BbiNyLEHb MoanduKaumun MK-85
NS X WndpoBaHMs, NPEKPaTUBILME MOTOK QabLUMBLIX aBU30

“TpumMepom MoXeT CnyxuTb kuura: Ctenatos P. 150 BbMMCAUTENbHBIX MPOrpaMM Ans
KapMaHHoOro komnbioTepa "9nekTpoHuka MK-85". —M.: HIM "Bektop’, 1992 (http://
mk85.narod.ru/Lib/Book/contents.htm).

ONIEKTPOHUKA: Hayka, TexHonorus, Busnec 6/2007
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M TEM CaMblM OKa3aBluMe CTabuIMavpyloLiee BAMSIHWE HA 3KO-
HOMUKY CTpaHbl. 9T0 OblM MOPTATUBHbIE LWMPATOPLI, Peanu-
3yl0LLUME ANrOPUTMbI 3aLLMTLI MHGOPMALMK "AHKpUAT", pa3pabo-
TaHHble komnaHuen "AHKopT", yupexaenHoii B 1990 rogy Axrc-
Tpemom. [ns MK-85 AHkopT pa3paboTan [ga BapuaHTa Koampo-
BOK 13Y, peanumaytoLme 3Tu anroputMbl (BMeCTo 3bika BASIC), a
Anrctpem ¢ 1991 roga cepuitHo Boinyckan ¢ Humu KIK nog, ume-
Hem "AnekTpoHuka 856" (BaHKOBCKMIA — Anst WIMDPOBKK aBU30)
1 "AnexTponnka MK-85C" (Cripto — ans apyrix 3agad kpuntosa-
wwtbl). OHn obecneymBanu WwmdpoBaHme W paciundpoBbIBaHME
TEKCTOB 00bemMoM A0 750 OykBeHHO-LMPpoBbIX uam 1500 umd-
POBbIX CUMBOMOB. NSt LWMbPOBaHMS CMONL30BAMCH JONTOBPE-
menHblit (109 BapuanTo) 1 pasosbiit (10'0 BapuaHToB) Knioun,
a TakXe HEeNMHEHHBIA anroput™ LUMbPOBAHAS BLICOKOM CIOX-
HocTW. Ha caite komnaHum "Ankopt” (http://www.cryptogsm.ru/
about/) o MK-85C rosoputcs: "Ha MOMEHT nMpoM3BOACTBA MO
CBOMM TaKTUKO-TEXHUYECKUM W KPUMTOrpaduieckum CBONCTBAM
OH He MMen aHanoroB B MMpe. Yka3aHHbIM YCTPOMCTBOM OCHa-
LLeHbI MHOTME rOCYLAPCTBEHHBIE U KOMMEPHYECKME OpraHM3aLmm
Poccun n opranusaumu 6onee yem 50 ctpaH mupa'.

ApxutekTypa v BbluMcaMTENbHAs MowHocTb MK-85, emmHc-
TBEHHOIO B Mupe B Te roapl 16-paspsaHoro KIK, cootBeTcTBOBA-
na MOLLHOCTK MUKPO-3BM LSI-11/2, "3nexTtponuka HL-80014M",
"anektpoHuka 60M" unn CM 3BM, T.e. KINK umen 6onbLuoii pe-
3epB Ang pa3suTis. IT0 CNOco6CTBOBANO HEOOLIKHOBEHHO Bbl-
COKOVA ero nomynsipHocTh. lMonb3oeatenu nokynamn MK-85 He
TONbKO AN MPUMEHEHMS MO HA3HAYEHWIO, HO W 1S NOCTPOEHMS
cBoux moandukauuii u cuctem. Onu 3amensinm M3Y KA1013PET1,
B KOTOPOM Obina 3awumTa peanuaaums 93oika BASIC, Ha cBom npo-
wmBKK, yBenuuuBanu emkoctb O3Y no 32 Ko6aiiT, BbIBOAMUM Ha-
PYXy NporpaMmupyeMblii NOPT M Takum 00pa3oM peLuani CBOw
NPUKNagHble 3aaqn.

"JNIEKTPOHUKA MK-95"

O6nactn npumenenns MK-85 Gbinm Gbl ewwe wwpe, eciv bl B
Hem Oblfl YCTAHOBJIEH Pa3beM MMEIOLLErocs NPOorpamM1pyemo-
ro nopra. lNonb3oBatensiM SIBHO €ro He xgarano. Hanpumep, npu
ucronb3oBahum MK-856 mng wmdpoBkM aBn30 MPUXOAMIOCH
MpMBieKaTb MHOMOYMUCAEHHBIX KYPbEPOB AN AOCTaBKM WKUPOB
1 nocnepytolero ux pyyHoro seopa B KIMK. Heyno6ctea pyyHo-
ro BBOAA W BbIBOAA MHGOPMALMM UCTILITHIBANM U APYIE NONb30-
Batenn. Ho B CBSI3M C NpoBasioM nporpammbl Co3aaHns nepude-
pumn ans MK-85 pelueHo Obiio nopT He BLIBOAKTb. Briocneactaum
pa3paboTuKKi MHOTOKPATHO MbITAINCh CO3AaTh BApHUaHT C BbiBE-
JEHHbIM MOPTOM, HO BCErAa HaXoaMnuch Oonee CPOYHbIE Aena.
Korpa Obin 06pa3oBaH AHKOPT, B €ro MHXEHepHbIiA COCTaB BOLL-
1 paspabotumkn MK-85, pabotaBiume B AHkOpTE MO COBMEC-
TUTENLCTBY. MOYYMB MONOXMTENbHBIE PE3ybTaTbl MPUMEHEHMS
KIMK MK-85C n MK-85B, pykoBoaCTBO AHKOpPTA PELLMAIO NPOBEC-
T €r0 MOAEPHW3ALWIO C LIENbI0 MAKCUMANbHOMO MCMOoNb30Ba-
HWSI IMEIOLLMXCS NMOTEHLMANbHBIX BO3MOXHOCTE (FMaBHbIA KOHC-




Puc.6. KMK "Inexrponnka MK-95C"

TpykTop — C.Epmakos, paspabotumku — 10.0tpoxos, A.NMogopos,

0.CemuyactHoB, b.Kpotkos 1 ap.). Hoeeiin KINK ycnoBHo (0o ero

oduUManbHON PErncTpaLmMy Aeno He AOWN0) HasBanu "InekT-

poHuka MK-95", He 3Has cHauyana, YTo Nof 3TUM Xe Ha3BaHUeM

B MuHckom HIMO "WHTerpan” Takxe paspabarbiBaetcs KMK. Mbi

COXpaHMM B CTaTbe 3T0 0003HaYeHue, HO 0OpalLaemM BHUMaHWe

Ha T0, YTO MOCKOBCKMIA MK-95 HMKAKOrO OTHOLLIEHMSI K MUHCKOMY

MK-95 He nmeeT. Y Hix Tonbko cyabObl noxoxue — 00a 13-3a pe-

($OpM B CTpaHe 10 CEpPUIAHOrO NPOM3BOACTBA HE IOLLUN.
MIK-95 umen cneaytowme 0CHOBHbIe oTnaKsg ot MK-85:

® porpamMmupyemblid nopt, umesLuniics B MK-85, Gbin BbiBeagH
Ha BHELUHWI 15-KOHTaKTHbIA pasbem Tuna PrC1-15T;

® yBe/MieHHbIi 00bem O3Y — no 24Kx8 6wt (tpu BUC) n M3Y —
10 32Kx8 out (ogHa BAC). CHavana npUMEHSINMCb UMMOPTHbIE
BMC B kopnycax C BbiBOZAMM HA [BE CTOPOHbI. B nocnenyio-
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Puc.7. Buewnnii Bup agantepa nporpammupyemoro nopra MK-95 (a)
u apantepa ¢ ycranoenennbim MK-95€ (6)
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wwem nnaHmposancs nepesop, BUC NM3Y KP563PET (32Kx8 6uT)

1 O3Y K537PY16 (8Kx8 buT) B Takue Xxe koprnyca;

e MoamduumposaHHblie XKL, n koHTponnep, obecneyneasLume
BbIBOf, HA 3KpaH ABYX 16-CUMBOMbHBIX CTPOK. YOpaHa Tab-
Mua pexumoB paboTbl KOMMbIOTEPA, pacrionarapliasics B
MK-85 cnpaga ot XKHU;

® BBEJEHO HECKONMbKO [AOMOMHUTENbHBIX KaBULL KJiaBUATypbl
KIK;

e KIMNK [onomHeH BHELWHUM afanTepoM NPOrpaMMUpyeEMOro
nopta KIK ¢ nocnenosarenbHbiM noptoM Tuna RS-232 IBM-
cosmectumoro MK v tenedoHHbiM kaHanom (mogem, 1200
6on). 310 no3sonsno MK-95 asTomarmyecku 0OMEHWBATb-
cs uHdopmaLmeii nnbo HenocpeacteerHo ¢ MK, nubo no Te-
nedOHHON NUHUK C YaaneHHsIM abOHEHTOM, a Takxe yaaneH-
HOMY abOHEHTY 06MeHmMBaTbCs AaHHbIMY ¢ K yepe3 MK-95 ¢
OZHOBPEMEHHbIM LU poBaHMeM/pacLndpoBaHnemM MHHOP-
maumu. KOHCTPYKTUBHO apantep Obin BbINONHEH B BUAE He-
00MbLLIOTO HACTONBHOTO Npubopa pasmepom 170x115x35 Mm
C OXEMEHTOM 419 YCTaHOBKW 1 6eckabenbHoro noakmoye-
Hus MK-95, a Takxe ¢ pasbemamm st kabeneit RS-232 u Te-
NedOHHON NINHMK.

B 1995 romy pa3pa6otka "9nekTpoHnka MK-95" bbina nonHo-
CTbl0 3aBeplueHa. bbinm Co3aaHbl 3KCnepuMeHTanbHble 06pas-
ubl kpuntoBapuanTa KIK (MK-95C) (puc.6) u apanTepa (puc.7),
M3roTOB/EHA BCs HeoOxoaumas ocHacTka (Maccoii 4,5 T), a Tak-
XE€ HEKOTOPbIE KOMMOHEHTHI KOMMblOTepa. HO MaccoBoe Hawec-
TBUe uMnopTMpyembix MK B CTpaHy U pa3BuUTUE 3NEKTPOHHOVA
MOYTbI MU3MEHWNO NNaHbl kKoMnaHuy "AHKOpT". ®YHKUMK Wndpo-
BaHWsl MHPOPMALMW ObINN BLIMOMHEHbI NPOrPaMMHO, U aKTyaslb-
HocTb MK-95 ans komnaHwm, BaaeioLLed aBTOPCKUMU MpaBaMu
Ha Hero, nponana. AHrCTpem B 3T0 BPEMS NEPEXMBAN JANEKO HE
nyywme BpemeHa. Cpeacts Ha npuoOpeTeHre NpaB Ha Npous-
BOACTBO HOBOrO M3penus 3asof He Hauen, xota MK-85 Bbinyc-
Kancs ewwe bonee ngtn net, a ero 3ameHa Ha MK-95 oyeBuaoHo
npueena Obl K POCTY cmpoca. B pesynbrare kapmaHHbIA Nepco-
HabHbIA KOMMbIOTEP "AnekTpoHnka MK-95" norub, kak u MHoroe
MHOE B Te TAXENble BpEMeHa.

KMK "3nektponmka MK-85", HecMOTpS Ha MpekpalleHme ero
oinycka B 2000 roay, nonynspeH u ceityac. 1o cux nop B "AHr-
CTpeM" NOCTYMAIOT 3anpoCkl HA ero nocTaeky. O Hem U ero npu-
MEHEHNsX B VIHTepHeTe npefcTaBieH OrpoMHbIii 06beM UHGOP-
Mauum (He Bcerna 00bEeKTUBHOM), UMEIOTCS 1 CrieLpmanbHble caii-
Tbl, 1 He TONbKO B Poccum, Hanpumep www.mk85.narod.ru (PO®),
www.mk85.republika.pl (Monbwa) u ap. Bce ato — cBUAETENLC-
TBA YAa4HOrO MCMOHEHUS KAPMAHHOMO NEPCOHANBHOTO KOMIbIO-
Tepa "AnekTpoHnka MK-85".

AsTop OmaropapeH paspabotumkam MK-85/85M n MK-95 —
Otpoxosy 0.J1., Epmakosy C.B., Mogoposy A.H., CemuyactHo-
By O.J1, Munkuny J1.K., Tagkosy B.B. 1 reHepansHoMy aypekTopy
komnaHum "Ankopt” Knenosy A.B. 3a nomoLb B NOArOTOBKE Ha-
CTOSILLIEI CTaTbMu. O
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