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1. BBEJlEH11E 

,. ' 
MHpOKOe Henonb30B8HHe B 3fleKTpOHHOR annapaTYPe MHKpodXeM npor-

paMMHpyeMNX noeTo.HHHbiX 3anoMHH8JOhiHX yeTpoReTs ( ITIT3Y) Tpe6yeT Hanw
'lHH annapaTHbiX H nporpaMMHbiX epencTB nonroTo.BKH naHHbiX nnH ITIT3Y " 
HX nporpaMMHPOB8HHfl. B na6opaTOpHH HA9PHbiX npo6neM P83P860T8Hbl 
nporpawwaTop~o~ eTwpaew~o~x ITIT3Y (CITll3Y) KD 001 [1], KIT 'oos [2], 
J\IT 009 £3i" 6wnonHpHbiX onHoKpaTHo:nporpaMMHpyei.l~o~x ITIT3Y KO 004 [4), 

i . : . . . ~ 

KIT 005 [5], KIT 010 [6], Bee, nporpaMM8TOPbl· ~bln~nHeHbl B eT8HA8PTe 
KAMAK. B Ta6nHU8X 1 H 2 npwseneHbl THnbl MHKpoexeM ITIT3Y, e KOTOPbiMH 
MOrYT pa60T8Tb 3TH 6nOKH. 

Hw~e onwe~o~saeTeH nporpaMMHOe o6eene'leHHe nonroTOBKH naHHbl~ 

llll3Y H HX nporpaMMHPOB8HHfl Aflfl ITSBM THna IBM PC/XT/AT, K KOTOpoR 
nOAKflJO'l8eTefl KpeRT e YK838HHbiMH nporpaMM8TOJ)8MH 'lepe3 KOHTponnep 
KK 009 [3,7]". . . 

llaKeT PPT (PROM Programming Tools) conep~HT ABOH'lHbiR penaKTOP 
BINED, nporpaMMbl pa60Tbl e nporpaMM8TOP8MH, H83B8HHe KOTOPbiX - KP001, 
KP004, KP005, KP008, KP009, KP010, eooTBeTeTBYeT THnY nporpaMM8Topa, 
nporpaMMY HHHUH8flH38UHH INIKP H nporpaMMY nonrOTOBKH A8HHbiX PD. 

Be~. nporpaMMbl naKeTa HMeJOT HHTep~eRe nonb30B8TenH, eHa6~eHHbiR 
MeHJO pe~HMOB H ynpaBnHJOhiHX KOM8HA, KOTOpble Bb16Hp810Tefl B OeHOBHOM 
~YHKUHOH8flbHbiMH Kfl8BHW8MH H Kfl8BHW8MH UH~posoro nonfl Kfl8BH8TYPbl• 

•.I 

2.JlBQI1qH~A PEJlAKTOP 
"11 ~'"' ' ' • . ' 

PenaKTOP'· BINED npenHa3H8'-IeH Aflfl eo3A8HHSI"i npoeMOTpa H MOAH~H
K8U~'Ilf ABOH'lHbiX· ·~aRnOB pa3MepOM AO o64K- 6aRT ,"• ITpH' 3anycKe - nporpaMMa 
pe3epsapyeT · B · .03Y ITSBM pa6o'-IHR 6y~ep eMKOeTbJO' 64K 6aRT. HnH MeHbWe, 

·eenH pa3Mep es660)lHOro·03Y onepaUHOHHOR eHeTelllol He )lOeT8TO'leH. 
MeHto' nj)orpaMMbl _BKnJO'laeT· 3· -_pe~HMa pa60Tbl-: . View/Edit'- (npo

eMoT'p/peAaKTaposaHiie )", · 'File Support :1 ( pa6oTa. ·ct' ~aRnaMH) H Buffer 
Manipulation (M8HHnYflfiQHH. e 6ycpepoll) , Bee KOM8HJll\l: ! pe)laKTOJ)a. >< H "' HX 
H83H8'leHHe npHBe)leHbl B Ta6nHUe 3. HH:Ee npHBOJlHTCfl Kp8TKOe·onHC8HHe 

pe:EHMOB pa6oTN BINED. 
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Ta6n.1. ITporpaMMaTop~ Anfl 
6HnonnpHNX ITIT3Y. 

THn KOHC!JHI"'. THn 
6noKa ITIT3Y ITIT3Y 

KIT 004 32*8 MH74188 
(qci!JP) 

KIT 005 32*8 155PE3 

256*4 556PT4 

KIT 010 32*8 155PE3 

256*4 556PT4 
556PT<1A 
556PT11 

1K*4 . 556PT12 
556PT13 

2K*4 556PT14 
556PT15 

512*8 556PT5 
556PT17 

2K*8 556PT6 
556PT7 
556PT18 

8K*8 556PT16 

2.1. Pe~HM npocMoTpa 

·Ta6n.2. ITporpaMMaTop~ ~nfl 
CTHpaeMNX ITIT3Y. 

THO 06beM THn 
6noKa CITIT3Y CITIT3Y 

KIT 001 1K*8 2708 

KIT 008 !K*8 2708 

2K*8 2716 

... 
KIT 009 2K*8 2716 

4K*8 2732· 

BK*8 2764 

16K*8 27128 
-

32K*8 27.256. 

64K*B 27512 
--·-

A Han or 
CCCP 

573P!I>l 

537P!I>l 

537P!I>2 
537P!I>5· 

537P!I>2 I 
537P!I>5 

1 

I 

537Pitl4 
537P!I>6 

537P!I>8 

ITpH BXOAe B pe~HM View/Edit YCTaHaBnHBaeTCR pe~HM npOCMOTpa. 
Ha 3KpaH BNBOAHTCR 23 CTPOKH c H3o6pa~eHHeM COAeP~HMOI"'O Haqana 6y
C!Jepa. 25-R CTPOKa COAep~HT MeH~ KOMaHA• 

Ka~AaR CTPOKa AaHHNX HHAHUHPY9T"COA9P~HMOe 16-TH 6aRTOB H CO
A9P~HT! aApec (OTHOCHTenbHO Haqana 6yC!Jepa) nepBOJ"'O B CTPOKe 6aRTa H 
AaHHNe 16-TH nocneAOBaTenbHNX 6aRTOB B wecTH~aTepHqHQR CIJOpMe, a 
TaK~e 16 CHMBOnOB ASCI I , . COOTB9TCTBYIOIIIHX · KOAaM AaHHNX. 

B pe~HMe npocMoTpa B03M.O~Ho "nepewemeHHe 3KPaHa". no 6YC!JePY 
AaHHNX B 060HX HanpaoneHHRX C warow B CTPOKY, CTpaHHUY HnH 5 CTpa
HHU, a Ta~e 3aAaHHe aApeca 6yC!Jepa, ·KOTOPNR 6YA9T YKa3NBaTb Haqano 
HHAHUHPY9MOR cTpaHHUN. 
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Ta6nHUa 3. MeH~ KOMaHA ABOHqHOI"'O peAaKTopa BINED. 

r nABHOE MEHIO: 

F1 - npoCMOTp/peAaKTHPOBaHHe 
F2 - pa6oTa C·C!JaRnawH 
F3 - MaHHnynRUHH c 6yi!Jepow 

ITPOCMOTP/PEnAKTHPOBAHHE: 

t I t - cweweHHe Ha CTPOKY 
PgUp/PgDn - CM911!9HHe Ha CTpaHHUY (23 CTPOKH) 
CTRL/PgUp/PgDn - cwe~o~eHHe Ha 5 CTpaHHU 
Home - cMe~o~eHHe B Haqano 6yi!Jepa 
End - cwemeHHe B KOHeu 6yi!Jepa 
Shift/Addr. - aApec Haqana HHAHUHPYeMoR cTpaHHUN 
F9 (Edit) - BXOA B pe~HM peAaKTHPOBaHHfl CTpaHIIUN 

PEnAKTHPOBAHHE: . ; ~ ~ 
Home 
End 
Ins 

- nepewemeHHe Kypcopa 
- Kypcop B nepoy~ CTpOKY 
- KYPCOp B nocneAHJO~ CTpOKY 
- BKn~qeHHe/BNKn~qeHH9 pe~HMa BCTaBKH 

Del - YAan.eHHe COAep~HMOI"'O 30HN (TO, qTo HH~e 
nepewemaeTCR BBepx; OCB060~AaeMNe B KOHUe 
6yi!Jepa 6aRTN 3anonHR~TCR.KOAOM FF) 

F1 - nepeXOA H3 nonR HEX B qone ASCII H o6paTHO 
F2 (Fill) 
F3 (Copy) 
F9 (View) 

PABOTA C C!JAAnAMH: 

F1 (Save) 
F2 (Append) 
F3 (DOS) 

- 3anonHeHHe 30HN 6yi!Jepa OAHHM KOAOM 
- KOnHpOBaHHe 30HN 6yC!Jepa 
- B03BP.aT B ~e~HM npoCMOTpa 

- 3anHCb 30H~ 6yC!Jepa B C!JaRn 
- cqHTNBaHHe C!JaRna B 6y$Pp 
- BNXOA B DOS 

MAHHTIYn~UHH C BYC!JEPOM: 

F1 
F3 
F4 

- HHAHKaUHR HaqanbHOI"'O aApeca 6yC!Jepa 
- YCTaHOBKa HOBOJ"'O aApeca 6yi!Jepa 
- BOCCTaHOBneHHe HCXOAHOJ"'O aApeca. 

Ta6nHua 4. YcTaHaBnHBaewNe napaweTPN nporpawwaTopoo 

llapaMeTp KP001 KP004 KP005 KP008 KP009 KP010 

Howep CTaHUHH + ·+ + + + + 
THn rriT3Y - - .+ + + + 
Hanpn~eHHe nporpaMMHpooaHHR - - - - + -
Hcnonb3yewNe 6HTH - - - - - + 
(8/4 CTapMHX/4 MflaAWHX) 
Hcnonb3YeMHe 6aRTH - - - + + + 

(nOAPRA/qeTHNe/HeqeTHHe) 

06beM 6yi!Jepa AaHHHX 32K 16K 16K . :i2K 64K 32K 

+ - H3M9HR9MNR napaMeTp 
- C!JHKCHpOBaHHNR napaMeTp 
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2.2. Pe~~M penaKT~posaH~a 

PeXHM penaKT~poBaHHR BN3NBaeTCH ~3 pe;,;~Ma npoCMOTpa. OH, B OT
n~q~e OT TeKCTOBNX penaKTOPOB, OTAeneH OT pe;,;uMa ·npOCMOTpa, 4T06N 
~cKn~'I~Tb B03MO;!;HOCTb cny'laAHoro ~3MeH~HHH naHHNX. PenaKT~posaHue 
npOH3BOAHTCH HenocpeACTBeHHO Ha 3KpaHe nyTeM ~3MeH9HHH ltnH BCTBBKU 
rueCTH~aTepHqH~X KOAOB ~nn C~MBOnOB ASCII B TO MeCTO, 
yKa3NBaeT Kypcop. 

Ha KOTOpoe 

Anpeca H KOAN, H906XOA~MN9 AnR KOMBHA penaKT~poBaHUH 30H 6y~e
pa (3anonHeHne, Kon~poBaHne, YAaneH~e) 1 3ana~TCH.B ruecTHaA~aTepnqHo~ 
~opMe. KoHe'IHNn anpec 30HN nonxeH,6NTb He MeHbhle Ha'lanbHoro. 

;..J 

2.3. Pe%~M pa6oTN c ~annaM~ 

B 3TOM pe;t;~Me MO;!;HO 3an~C8Tb COAep%UMOe 3011bl 6y~epa B. BHAe 
~anna Ha A~CK, np04HT8Tb ~ann C A~CKa H noMeCT~Tb ero B YKa3aHHYIO 
30HY 6y~epa, a TaK~e BblATH B DOS C nocneAYIO~en B03MO~HOCTbiO sep
HYTbCH no KOMaHAe EXIT o6paTHO B penaKTOp, 

2.4. Pe;~;HM 6y~epa 

3TO BCnoMoraTenbHNR pe%HM, KOTOPNA n03BOnReT Y3HaTb ~H3H'IeCKHH 
anpec Ha'lana 6y~epa, H3MeHHTb ero ~ BOCCTaHOBHTb B HCXOAHOe COCTOH
HH9. H3MeHHR anpec 6y~epa,Mo:t:Ho npocMOTPSTb conep;~;~uoe nona naMllTH 
ll3BM oT 0 no 1M 6anT. Ecnu anpec 6y~epa ~3MeHeH, TO MOA~~~KaUHIO ero 
COA9PXHMOro npo~3BOA11Tb He peKOM9HAY9TC~, T, K. MOryT 6NTb H3M9tteHbl 
3neMeHTbl cpenN nporpaMMN ~n~ onepau~oHHon cncTeMN, 'ITO npuseneT K 
HenpencKa3Y9MblM nocneACTBHHM. 

3. llPOfPAMMN OECflYXHBAHHH llPOfPAMMATOPOB 

Ha::lBaHHH 3THX nporpaMM H COOTBeTCTBYIO~~X ~annoB auanorH4Hbl TH
naM nporpaMMaTopos, HO n~hlYTCH naT~HCK~M~ 6YKBaMH: KP001, KP004, 
KP005, KPOOB, KP009, KPOlO: 

CTPYKTypa H ~HTep~eAC nonb30BaTenH BCeX 9T~X nporpaMM OA~HaKO
Bbl. 0HH BKniO'Ia~T pe:t:~Mbl YCTaHOBKH napaMeTpoB, ABOH'IHOrO penaKTOpa 
n nporpaMMHposau~a nn3Y. 

_3.1. Pe:~:~M YcTaHOBK~ napaMeTpos 

B 3TOM pe;t;~Me YCTaHaBnHB810TCH HCXOAHbl9 ycnoB~H .. Pa6oTbl nporpaM
Mbl ~ 06cny:~:~BaeMoro 910 6noKa. K lf~M OTHOCHTCR: HOMep CTaHUH~ npor
paMM8TOpa, THn nporpaMM~pyeMoro llll3Y, HanpH;t;eJIHe nporpaMMHpOBaH~H 

Cllll3Y, ~cnonb3Y9MNe 6~TN ~·6anTN ABHIIblX (cM.Ta6n.4). Bee YCTaHaBnn
B89MNe napaMe'Tpbl ~~~A~LI~PYIOTCH Ha 3KpaHe, a HX H3M9H9HHe npo~3BOAHT
CH Ha:t:aTHeM KnaB~hleA "+" H "-", 3aAaHHNe napaMeTpN ~IIKC.HPY~T~H npo
rpaMMOH n YcTaHasnnsaiOTCH B nporpaMMaTope_npn nepexone B pe;t;~M npo
rpaMMnposatmH. 

3,2. Pe:t:~M ABOH'IHOrO peAaKTOpa 

B 9TOM pex~Ne BKni04a9TCll BCTpOeHHNA B nporpaMMY AB0~4HblA pe-
4 

'i 

') 

) 

naKTop BINED, KOTopNn 6Nn onuca~ BNwe. RaHHNe B ero 6y~ep 3aHocaTca 
C KnaBHaTYPN, ~3 ~anna AHCKa ~n~ C'I~TNBa~TCR ~3 M~KPOCX9MN llll3Y 49-
pe3 nporpaMMaTop, a 3aTeM B PeXHM9 nporpaMM~POBaH~R 3an~CNBa~TCH B 
llll3Y. Pa3M9p 6y~epa AaHHNX COCTaBnHeT 64K·6anT AnH nporpaMMN KP009, 
32K 6anT- nns KP001, KPOOB ~ KP010, 16K 6anT- nns KP004 ~ KP005. 

3.3. Pexuw nporpaMM~posaH~H 

llocne Bkn~49H~H 3+~~0 pex~Ma MOXHO YCTaHaBn~BaTb·M~KPOCXeMy 
llll3Y B COOTBeTCTBY~~y~ naHenhKY nporpaMM8TOpa. B 6noKa~ Kll 009 ~ Kll 
010 B UCXOAHOM ""C9cTOHHH~ naHenhK~ AnR Hll3Y o6eCTO'IeHN. HanpHXeH~H 
n~TaHIIH llOAaiOTCH Ha H~X TOnbKO BO BpeMH BNnOnHeH~H onepau~n 'ITeiUIH 
~ 3anlfCH, 'ITO ~~~A~LIJ:!PY9TCH. B OKHe COCTOHHHH nporpaMMaTopa Ha 3KP8He 
ll3BM. B 3TOM pe;t;~Me MOXHO nposep~Tb HCXOAHOe COCTOHHHe llll3Y ("Zero 
test"), npo'lnTaTb ("Read"), 3anucaTb ("Write") ~ cpaBH~Tb 

("Compare") conepx~Moe nn3Y c naHHNMHn a 6y~epe nporpaMMN. 

3.3.1. llPOBEPKA HCXORHOfO COCTOHHHH llll3Y npoH3BOAHTCH nyTeM 
cpaBHeHHH COAep~HMOrO C KOAOM ero He3anporpaMMHpOBaHHoro COCTOHHHH. 

3. 3. 2. lJTEHHE conep;t;ltMoro YCTaHOBneHHoro llll3Y npoH3BOAHTCH B 
6y~ep naHHNX nporpaMMbl nocne 3aAaHHR Ha'lanbHoro ~ KOHe4Horo anpeca 
30HN llll3Y. C4HTaHHNe AaHHble MO;t;HO 3aTeM npocMOTpeTb ltnH OTpeAaKTH
pOBBTb, nepeRAH B pe~HM ABOH'IHOrO peABKTOpa. llpH 4TeHHH llll3Y o6be
MOM 32x8 H 256x4 C'IHTaHHNe AaHHble HHAU~HPYIOTCH Ha 3KpaHe 6e3 BblXOAa 
H3 ·P9;t;HMa nporpaMMHPOBaH~R. 

3.3.3, 3AilHCb naHHNX D llll3Y npo~3BOA~TC~ H3 6y~epa AaHHblX npo
rpaMMN. Mo;~;eT 6NTb ~anucaHo conep;~;uuoe npoH3BOnhHOR 30Hbl 6y~epa a 
npon3BOnhHNA anpec llll3Y. npu 9TOM Ha 3Tane 3aAaHnH anpecos nporpaM
Ma nposepHeT ~x cooTBeTc~BHe pa3MepaM 6y~epa ~ llll3Y. llpouenypN 3a
nucu ABHHNX B llll3Y HHAHBHAYanbHbl AnH pa3Hb!X nporpaMMaTOPOB. HH;~;e 

6YAYT onucaHN anropnTMN nna 6noKOB Kn 009 u Kll 010, KOTopNe o6cny
:t:~Ba~T HaH6onee pacnpocTpaHeHHNe llll3Y. 

3.3.4. CPABHEHHE conep:t:HMoro llll3Y n AaHHNX B 6y~epe nporpaMMbl 
npoli3BOAHTCR B pe:t:HMe BKni049HHHOrO . (Display On) . Hn~ BNKn1049HHOrO 
(Display Off) oKua nna BNBOAa pe3YnbTaTa cpaBHeHnH (anpec u conep
:t:HMoe llll3Y, conep:tmMoe cooTBeT.CTBYIOhlero 6anTa 6y~epa) B cnyqae ue
paseucTBa 6anToB llll3Y ~ 6y~epa. 

llo OKOH'IaHHH cpaDHelfHH HHAlfl..l~pyeTCll KOnH'IeCTBO He paBHblX 6an
TOB, a T8K%e KOnH49CTBO T9X ~3 H~X, KOTOpNe H9B03MO;t;HO 3an~caTb B 
cpaBH~saeMoe llll3Y. B pe;t;~Me Display On He paBHNe 6anTN, 'KOTOpNe MO
ryT 6b!Tb 3anucaHN,BNA9nHIOTCH LIB9TOM, 

3.4. Bson anpecos a pex~wax 'ITeH~H; 3an~c~ ~ cpasHeHHll 

B pex~wax 'ITeHHH ~ 3anuc~ CHa'lana 3anpawusaeTcH Ha'lanbHNA, a 
3aTeM KOH9'1HNn anpeca, COOTB9TCTB9HHO, llll3Y M 6y~epa. llp~ 3TOM 
nporpaNMa "npennaraeT" 3Ha4eH~" anpecos, 3anaHHNX npu npeANAYioleN 
H.cnonb30Bau~~ naHHOR npouenYPhl· llp~ nepsow 3anycKe pex~wa Ha'lanbHNR 
anpec npennaraeTcH HYneBNM, a KOHe4HNA - 6onbwe 3aAaHHoro Ha'lanbHO-
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ro Ha· o6beM llll3Y Bb16paHHOro TUna. B pelKUMe epaa_HeHI-iH nporpaMMa 
"npennaraeT" To anpeea, KOTopble 6blnw wenonb3oBalii>I npw 3armew. 

·. 3. 5. AnropHTM nporpaMMHponauwH Cllll3Y 6noKoM Kll 009 

3anHeb ):laHHbiX npOii3~0AHTeH B eOOTBOTeTBHH e anropHTMOM 
"Intelligent Programming Algorithm" [ 8, 9]. Clla4ana Ha KOHTaKTbi 
naHenbKii nporpaMMaTopa 1 eoOTBeTeTBYIOblliO Bbl6pattHOMY TlillY Cllll3Y, 
nonaeTeH HanpH~OHHe ·nporpaMMiiPOBaHUH Vpp (era 3Ha4eHiiO 38AaUO B 
pe:t:HMe yeTaHOBKii napaMOTPOB) li nHTaHii~ Vcc=+6B. 3aTeM li3 38AaHHOll 
30Hbl 5y~epa noeneAOBaTellbHO B~~HpaiOTeH 6allTbl A8HHbiX li 3anHebiB810TeH 
a cnn3Y, Ha4HHaH e 3aAaHHoro Ha4anbHoro anpeea AHa'!. eornaeuo npw
neneHHOMY Ha pue.1 anropHTMY. llpli 3TOM 6allTbl AaHHbiX, 31ia4eHHO KOTO
pbiX eOOTBeTeTBYeT HeXOAHOMY eoeTOHHiiiO Cllll3Y (OFFH),nponyeKaiOTeH. B 

npoueece nporpaMI>mpoaaHHH ae,~:~eTeH npoToKon 3anHeH Ka~oro 6al1Ta, c 

~HKeHpOaaHHeM KOnH~eeTBa nporpaMMHPYIDmHX HMnynbeQB.llO 3aBOPillOHHH 3a

nHeH Ha 3KpaH B~BO,I:IHTeH HH~OpMaUHR 0 KOnH~OCTBO He 3anHeaHH~X 6allTOB 1 

0 3aTpa~eHHOM BPOMOHH 1 a TaK~e pacnpe,~:~eneHHe 3anHeaHH~X oallTOB 110 KO

nH'!eeTBY uenonb30BaHHbiX nporpaMMHPYIOblliX HMnynbeOB. 

3. 6. AnropHTM nporpaMMHpoaaHim llll3Y 5noKoM Kll ''o 10 

3anHeb A8HHbiX B llll3~ . np(Jii3BOAHTeH nocneAOB8TellbHO' no OAHOMY 6u
TY B eooTBeTeTBHH e anropliTMOM 1 H306pa~eHH~ Ha plie.2. 0H B OeHOB
HOM eOOTBeTeTBYeT npouonyp.e nporpaMMHpOBaHHH, np.HBen'emioll B enpa
BO~HbiX MaTepwanax MliKpoexeM nepelKHraeMbiX llll3Y (10,11), HO MaKeli
t.tanbHble npe):leni:ol .):lllliTenbHOe'\'li UMnynbeOB nepelKHraHHH ~ liX KOnH4eeTB8 

yMeHbWeHbl AO pa3YMHbiX npenenoB. 
JJ.nR nporpaMMHponaHHH 6w~a, T. e. nepelKHraH»s{ eooTBeTCTBYIOblell 

nepeMb1.4KH llll3Y no Bbl5paHHOMY anp~ey nonaroTeH HMnYnbebi ne'peltiwraHHH e 
npoaepKOll eoeTOHHiiH 6HTa noene K8lKAOf'O li3 HHX. Eenli 6HT H8 3anweaH, 
TO noene nay3bl, paBHOll npHMepHO neeHT\IKpaTHOll AnHTenbHOeTii HMnynbea, 
nonaeTeH eneAYIObiHll. CHa4ana nonaeTell eeplill A~ 500 HMnynbeOB nnw
TenbHOeTbiO 50 MKe, Eenli 6HT He 3anweaH, TO ~opMHPY~TeH eepliH AO 500 
HMnYnbeOB no' 100 MKe, 3aTeM - AO 200 HMnynbeOB no 200 MKe li eeplill 
AO 100 liMnYnbeOB no 500 MKe, Eenli B pe3ynbTaTe npoaep_Kii eoeTOHHiiH 
nporpaMMHpyeMOf'O 6HTa 6y):leT .o6uapylKeH0 1 'ITO ero eoeTOHHHe li3MeHI1-
noeb Ha npOTiiBOnonOlKHOe, T,e, eOOTBeTeTBYIOblaH nepeMb14K8 llll3Y pa3-
pyWeHa, nonaeTcH sanepwaiObllill uMnYJlbe nepelKwraHH~ nnwTenbHoe;biO 1 t.te. 

TaKaH· npouenypa HOBTOPH~;reH ):lnH KalKAOf'O 3anHebiB8eMOf'O 6HT8. 
3aTeM np01i3BOAHTCH npoaepKa COOTBeTCTBiiH eoeTOHHiiH seeX 6HTOB 3anH
eaHHOll 30Hbl llll3Y eoeTOHHiiiO CO):leplKiiMOf'O, 3Bnl1Cbl~8ei,!Olt 30Hbl 6yljlepa 
AaHHbiX. llepeA BbiXOAOM li3 pelKHMa nporpaMMiiPOBaHHH H8 3Kp8H BbiBOAHTeH 
liH~OpM8Uiill 0 KOnli'!eeTBe nporpaMM1ipOB8HHbiX 1 3anweaHHbiX li He 3anHeaH
HbiX 6HT0Bi KOilli'!eeTBe HeBepHbiX 6HTOB no pesynbTaTaM 3~Kn~4HTenbHOll 
npoaepKii aeell sanllebiBaeMOll 30Hbl llll3Y, a TaKlKe liH~OpMaUHH 0 apeMeHII, 
3aTp84eHHOM Ha nporpaMMiiPOBaHHe. HHAMUiiPYeTeH TaKlKe pacnpeneneHHe 
KOnH'!eeTBa 38nHeaHHbiX 6HTOB B eOOTBeTeTBHii C ,I(OnH'!eeTBOM. Henonb30-

B8Htlb1X liMilYnbeOB'nepelKilf'aHMH • 

. ' ~ . ~ 
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• 
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CnenyeT OTMOTiiTb , 'ITO AnH noAaBnHIObiOf'O 6onbWllHeTBa MllKpoexeM 
6HT nepelKHraeTeH ylKe nepBbiM llMnynbeOM 1 T,e, Ha 3TO 3aT
npHt.tepHO 12 Me (c Y'IOTOM 3aBepW810bl0f'O Ht.tnynbCB ll 
nay3N), TaKHM o6pa30M 1 Anll TOro, 'IT06bl 3anporpat.tMHPOBaTb 

llll3Y Ka%Ablll 
pa'!llBaeTeH 
10-KpaTHOll 

nee 6HTbl llll3Y 06b9MOM 2K X 8 1 ·Hanput.tep,K556PT7 Tpe6yeTCH OKano 
3 MHH, 

A=At1 

!:JCTQHOBKQ 

3anyCK HMny.nbCQ nporpaMMHpOBaHHR 
- T nporp. =1 Me 

~~ 3anycK HMny.nbCQ nporpaMMHpOBQHHR 
T nporp. =3 N MC -

He sanncaH 

3anycK HMny.nbCQ nporpaMMI1p08QHHR 
T nporp. =3 N Me 

HOT 

nposepKa BCBX sani1C~BQBM~X 6aHTOB 

MHAHKOUI1R pe3y.nbraros nporpaMMnposaHnR 

P~c.l. AJirop~TM nporpaMM~pOBQHfUI cnm~ nporpaMMQ"FOpOM Kn009. 
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7j = 50MKC 
Tz = 100MKC 
T3 = 200MKC 
T4 = 500MKC 

3anycK HMnyAbCQ nporpaMMHpOBQHHR 
Tnporp. =T1 

3anycK HMnyAbCQ nporpaMMHpOBQHHR 
T nporp. =1 MC 

N1 = 500 
Nz= 500 
N3 = 200 
N4= 100 

PHc.2. AJ!rOp11TM. nporpaMM11pOBOHf.ISl 611Ta nm~ 
nporpaMMa Top oM KnOlO • 

4. ITPOrPAMMA HHHUHAflH3AUHH 

llporpaMMa INIKP o6ecne'IHB80T YCTBHOBKY HCXOAHNX 3HB'IOHHR oc

HOBHNX napaMeTpOB AflR nporpaMM KP001, KP004, KP005, KP008, KP009 H 

KP 010,o6cny~HB8ID~HX COOTBeTCTBYID~He ·nporpaMMBTOpN. 3To:6B30BNR BA

pec (Base) KOHTponnepa KK 009, HOMep ~peRTB (Crate), HOMep CTaHUHH 

nporp8MMBTopa, THn ITIT3Y H HCnonb3YeMWe 6BRTN )J.aHHNX. 

8 

llocne BN6opa COOTBOTCTBYID~HX 3118\.fOIIliR nporpaMMa INIKP MOAH~H~ 

UHpyeT 38A81111NR ~ann nporpaMMN. 

5. ITPOrPAHHA nonroTOBKII llAHHbiX llflH III13Y 

ITporpaMMa PD (PROM Designer) no3DOnReT ~OPMHPOBBTb ABOH'IIINe 

)J.BIIIINO )J.fll'l ITIT3Y C HC!10flb30BBIIHCM HX OnHC811Hl1 C nOMO~biD 3flOMOIITOB 

6yneBOR anrc6pN 1 a TBK~C ~opMHPYCT AOKYMOHTBUHID 3TH~ ABIIIINX B BHAO 

TCKCTB onHCBHHH H TCKCTOB ABIIIINX B liJOCTHa.z:tUaTepHqHOM HnH ABOH'IIIOM 

~OpMaTe II B BHAO BpeMOIIHNX ,UHarpaMM 1 KOTOpaR MO~CT 6NTb BNBOA0118 ·118 

3KP!'lll 1 ua nplmTep nnu 3armca11a ua JJ.HCK. IlporpaMMa o6ccne'IHBaeT non

roTOBKY A81111NX )J.nl'l IJIT3Y 1 KOTOpoe MO~eT HMCTb AO 14 a,upeCI!NX BXOAOB 

H AO 8-MH BNXOAOD. 
llBOH'IIIbiC KO)J.N KOMllllnllpYIDTCR 113 TOKCT8 OnHCBHHR K8~AOrO 6HT8 

'· DNXOAIINX A8Hiib1X, Om!CBiiiiC COCTOHT 113 CYMM 6yneBNX npOI13BOAOiiHR COC-

TORiiliR a.npeCHNX Jllltll!R 1 KOTOpbiC '38)J.BIDT BNXOAIIOMY 6HTY COCTORtiHO 1 

llpOTHBOllOnOJUI.OO HCXO)J.IIOMY, TeKCT MQ)I(CT 6NTb llOArOTOBneli OTAOnbliO 

HnH BCTPOCHtlbiM D nporpaMMY PD POABKTOPOM. 

5, 1 . llpasnna.. R3biK8 Ol111C8HIHI A8HIIbiX ITIT3Y 

1. Ha>JanbtlloiC CTpOKH TOKCTa MOrYT co.nep~aTb KOMMCiiTBPIIR (OlliiCa

HHC BXOAHNX 11 BbiXOAiiNX CHrlianoB 1 Tlln ITIT3Y 11 '6nOKB 1 AnSI KOTOporo Oli 

llPCAtiB3HB'~CH 11 T ,11 ~), CTpOK8 KOt.i!.ieHT8Plll'l li8'1HHBCTCH CHMBOnOM "/" B 

nepBOR ll0'3HU1111. 
2. 0!111C8HHe Ka~.noro 611TB HB'II1HBOTCH C liOBOR CTpOKH, 

3. CHa'!ana BDOAIITCR HMH 611T8 B npOH'3BOnbHOR ~OpMe 1 liD OKaH'IHBa

'ro~eecn CHMDOfl8Mil "N=" 1 rAe N - 3TO LIH~pa HOMepa 611TB OT 0. )J.O 7, 

4. A . .npectlble nlllilll1 o60'31ia'!aiOTCR CHMBonaMH 0 1 1 1 2 1 ••• 1 91 A 1 B 1 C 1 D -

D cocToSJHI1H "1" H TCMH ,·~e cnMnonaMH 1 uo co 3!1aKOM "-" - ·a 'cocTOH!IHII 

"0". 
5. llp011'3BOAC!IHR 38!111CbiBBIOTCH l10CflO)J.OD8TCflb!INMH COCTOHIUIMII 

& 
an-

pec!INX flHHliR. 
6. EcnH' D np0113DOAeimll OTCYTCTDYOT CliMB On KBKOro-nn5o BXOAB 1 

TO l10AP83YMOB80TCR 1 'ITO COCTOSIHHO ero 6e'3p83flll'lli0. 
7. B li:8'1CC.TBC cnaraeMOrO MO:t:HO 11Cl10nb30B8Tb Ol111C8!1lle AP~'ri!X 

61!TOB 1 KOTOpNe 0603!18\.fBIOTCSI '3arnaBHOA naTilliCKOR 6YKBOA "0" 11 liOMO

poM 5HTB (00 ••• 07), 
8. OnncaHHe 6nTa 3aKaii'IIIBaeTcn TO'!Kon c 3811SJTOR ";". 

9. TeKCT onncaHHR non~e!l co.nep:t:aTb onncaune ncex 8-MI1 6nToB. 

Ecnn KaKHe-To BNXOAbl ITIT3Y ue ncnonb3YIOTCR 1 TO !IX onucauue non:r.Ho 

COAep~aTb TOnbKO 31i8K ";". 

10. llnR C03A8lii1SI HarnRAIIOrO llJOpM~Ta TeKCTa B03MO:!:IIO IICl10flb'30-

BBHHe llrHopnpyeMNX npn IWNllllnRLil111 KOAOB: npo5en 1 Ta6ynRUHSJ 1 CR n 

LF. 
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c;" llpHM9PN OnHCaHHSI fiHTOB: . ' 
Buxo~ 0= 0-1-2-34 + 2-1-40; 
Buxo~ 1= 012; 
Buxo~ 7? -01-2-3-4 + 01234; 
Buxo~ 3= 01 + 07; 
Buxo~ 4= 
Buxo~ 5= 06 + -0-4; 
Buxo~ 6= 234 + 03; 

5.2. Pa6oTa nporpaMMN PD 

MeHID nporpaMMN BKnmqaeT ~pe~HMOB: Settings (ycTaHOBKa napa

MeTpos), PROM Description (onHcaHHe llll3Y), Data Handling {o6pa60TKa 

~aHHNX) 1 Quit (BhlXO~) H Help. Ka~~NA pe~HM HMeeT HeCKOflbKO KOMBH~. 

llepe6op pe~HMOB, KOMaH~ BHYTPH pe~HMa, a TaK~e napaMeTpOB 1 KOTOpNe 

H906XO~HMN ~nH BhlnOnHeHHSI KOMaH~,npOH3BO~llTCS! nepeMellleHHeM Kypcopa, 

Bhl~enHIDill9rO UB9TOM O~llH 113 3n9M9HTOB MeHID. B1>r6op 3fleM9HTa OCYII\9CTB
nHeTCSI Ha~aTHeM KnaB!lhlll CR (ENTER). BepXHSISI CTpoKa 3KpaHa co~ep~llT 

no~CK83KY 0 H83HaqeHI111 Bhl~eneHHOrO 3neMeHTa M9HID. 

5.2.1. Pe~I1M ycTaHOBK11. napaMeTpos 
(\ 

nnH TOrO qTo6N o6pa68Tb!B8Tb ~8HHN9 ~nH llll3Y, BHa..Jane HeQ6XOA11-; 

MO 3aAaTb ero OCHOBHhle napaMaTphl: KOnHqeCTBO BXOAOB 11 BNXO~OB 1 11C

XO~H09 COCTOSIHI19 Ka~AOrO BNXO~a. B ~aHHOM cnyqae nOA llCXOAHblM COC

TOSIHI19M no'Apa3YM9B89TCH He COCTOSIHI19 H93anporpaMMI1POBaHHOI'O 6HTa 1 a 

HeaKTilBHNR YPOB9Hb ("0" 11n11 "1") CllrHana Ha BNXOAe llll3Y, 11M9SI B BI1-

AY1 qTQ npll KOMnllnHU1111 COCTOSIHI19 fiHTa Onl1C8tiHNX aApeCOB 6YA9T U3Me

H9HO Ha npOTilBOnono~HOe OTHOCI1T9nbHO 38A8HHOrO llCXO~HOrO COCTOHHI1H. 

B 3TOM pelKHMe 3aAae~.CH TaK~e 11MH pa6oqero fjlaAna NAME 1 KOTopoe 

.. ucnonb3Y9TCH nporpaMMoR· AnH qTeHHH 11 3an11c11 ~aHHNX pa3nllqfioro fjlop.,-
~ J. '' . 

MaTa. llp11 3TOM 11CnOnb3YeTCSI 38A8HH09 11MH 11 fjli1KCI1POB8HHN9 p8Chl!lpe-

Hl1H1 a 11M9HHO: 

NAME. RTE ..:'· TeKcT onHcaHI1H ~aHHNX nn3Y; 

·NAME. RBI - ~Bol1qHbre AaHHbie, roTosue AnH 3an11c11 B nn3Y; 

NAME.RHE - T9KCT ~8HHNX B rueCTHaguaTepHqHOR H ABQilqHoA fjlOpMej 

NAME.RDM - TeKCT ~aHHNX B COKP81l19t1HOA rueCTHaguaTepHqHOA fjlopMe 

(DUMP). 
NAME. RTI - TeKCT AaHHbiX B fjlopMe speMeHHI>IX ~Harpa~M. 
C nOMOillbiD KOMaH~bl View MOlKHO BNB9CTI1 H8 3Kp8H BCe YCTaHOBfl9H

HNe B 3TOM pe~HMe napaMeTpN. 

5.2.2. Pe~I1M onncaHHH nn3Y 

TeKCT on11caHHH MOlKHO BBeCTH .c ~HCKa (Read) 11n11 co3AaTb BCTpo

eHHMM pe~aKTOpOM (Edit/Create), 8 T8K~e BNB9CTI1 H8 npHHTep (Print) 

llflll 38nl1C8Tb H8 ~llCK (Write). llpll 3TOM fjlaRn 6YA9T 11M9Tb 11MS1 1 38A8H

HOe B npe~N~Yili9M pe~HMe C paCWHpeHHeM RTE. 
BCTP09HHNR P9A8KTOp o6ecneqHB89T pa60TY C T9KCTOM B HeCKOnbKO 

AI~ F1 
FB 
Fl6 
Sl 

-> A(O)F(I6)S1 
-> A(I)F(l&)Sl 
-> A(D)F(O)IA(l)F(I6) 
-> A(D)F(I) 
-> A[O)F(25)Sl 

Jfilll DC·CAI.ITE 

I lmtparop IAKU 
F4 o ·~fo /lcxol!loe totTDIRBe: 0=1, 1=1, %=1, 3=1, 4=1, 5=0, 6=1, T=1 

• -11 Out 0: ·HZIO; 
Out I= +3%1·0; 

!(0, 1)F(I&)IA(O)F(0,1) Out %: 3Zl0t ~3%1-0; 
Q Out 3= 3%-10; 

A(O, l)F( l&)IA(O)F(O, I ,%5) Out 4: +H·IO; 
I Out 5:; 

Out f: 3%0t ·3%1; 
DC·CAH.RTI Out 6: Oft -3-%-10; 

... ................................................................................................ 
: : 0 I ' I 

' : : OIZ3456T89ABCDEFOIZ3156189ABCDEF: : .... : .................................................................... : 
:oo: --- I 

I 

:or:--_ I 
I :oz: --_--_--_--_: 

:o3: _I - - I 

:o4: -- : DC·CAI.RDI 
:os: I 

' :o&: -------------_-_: 0000 : DF BF DF DF DF DF 19 II DF DF DF DF DF IT DF IB 
:ot: -----------_-_: 0010 : DF 9F DF DF DF DF IB IF DF DF DF DF DF IT DF IB • 

DC·CAI.RBE 

00: DF(IIOUI11) OJ: 8F(IOOD_1111) 02= DF(IIOI_llll) 03= DF(IIOl_llll) 
04: DF(110l_l111) 05: DF(IIOI_1111) t&: U(OOOl_IOOI) 07: li(OOOl_lliO) 
08: DF(110l_l111) 09= DF(11DU111) OA: DF(ll0l_ll11) DB: DF(llOU111) 
OC: DF(IIOI_I111) OD= 11(0001_0111) 0£: DF(ll0l_l111) OF= IB(OOOl_I011) 
10: DF(110l_ll11) 11= 9F(IOOl_llll) I!= DF(1101_1111) 13: DF(IIOI_ll11) 
II= DF(ll01_1111) 15= DF(ll01_1111) U: 18(0001_1011) If: IF(OOOU111) 
II= DF(1101_1111) 19= DF(IIOI_l111) !A= DF(ll01_1111) JB: DF(UOU111) 
IC= DF(ll0l_l111) ID: 11(0001_0111)1K= DF(llOI_llll) IF: 18(0001_1011) 

Plc.3. CUI& aentpnopa IUAI C DB31'155PE3 I opnep ICDOU30BBBII oporpun PD au 
DOUOTOBII a&BBII au tTOI CUll, BpiB8A8BI pltDniTII ODICBBII UHBII I pe· 
3JUTITM pa6otM nporpan1. 

. ~··}.·:: 

10 I l1 



_.J 

necRTKOB CTpOK H HMeeT MHHHM8flbHNA Ha6op KOMaHn, KOTOpNe HHnHUHpy

~TCR B nBYX aepXHHX CTPOKaX ~KpaHa. 

5.2.3. PexHM o6pa60TKH naHHNX 

B ~TOM peXHMe nBOW.JHNe naHHNe l!lOPMHPYWTCR ·H'3 .. -TeKCTa- HX onuca
HHR · (Campi le) HflH 3arpylKaioTCII H'3.' l!laAna (Read) ! UMII . KOTOporo UMeeT 

pacr.mpeHHe RBI •. HMeeTCR TaK:t:e Ha6op . KOMaHn _:nnH -~~PM~POBBHUR l!laAflOB 
C T9KCTOBNM npencTaBneHU9M naHHNX B W9CTHanuaTep~qHoM U nBOH~HOM 
l!lOpMaTe, a. _TaK:t:e B l!lOpMe Bp.eMeHHN;-AUarpaMM. .3TH l!lafl'nN M~:ICHO BNBeC

TH Ha ~KpaH (View), '3anucaTb Ha nucK unu Hane~aTaTb (Write). 

5. 2. 4. IlpuMep ucnonb'30BaHUII nporpaMM'N PJ? 

nnH unn~cTpauuu npuMeHeHHR nporpaMMN Ha puc.3 npuaeneHa cxeMa 
ucnonb'30B8HHII. Illl3Y THna K155PE3 B Ka~·eCTBe newr.fl!lpaTopa KOMaH KAMAK. 
TaM xe npuaeneHN pacne~aTKH l!lanna'a · pe.'3ynbTaToB ·pa.'6oTN · !lporpaMMbl PD 

no nonrOTOBKe naHHNX nnH '3Tofl MHKPOCXeMN. 
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CVIAOPOB B. T. · 
naKeT nporpaMM An~ noAroToBKVI t 
Vl·nporpaMM~poBaHVI~ nn3Y. _ 

OnVIcbtBaeTc~ naKeT_ nporpaMM t 
·• KpocxeM nmY VI cnmY c noMOlJ.IbiO 
Te~AMAK noA ynpasneHVIeM·n3BMl 
BKniO~aeT nporpaMM~ noArOTOBKVI t 
peAaKTop VI nporpaMMbt oocnyliu;,sa~ 
cne~VIBae-T oopaoofi<y AaHH~x, KOl 
V13 !fla~na AVICKa, Vl3 Mi.!KpOCXeM~ f 
TYPbl, a 3~TeM 3anVJcaHbl B nn3Y ~ 

•_PaOOTa B~nonHeHa B flaoopaTO~ 

: Coo6!;UeHHe 06'benuHeHH~ro HHCTHcyTa JUi 

. \ 

nepeBOA .aBTopa. · ~ 

Sidorov V. T. 
Progranime Package for PROM Oat< 
Prepari ng~-and Programming 

IBM_ PC/XT/AT.softwarefor 
programming using CAMAC prograr 
package .consists_of "PROM Desi! 
data prepar1ng'' binary editor < 
for CAMAC PROM/EPROM programme1 
ta reieived from a di~k file, 
grammer or froin PC' s keyboard.< 
to disk ·file. 
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