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BBEAEHI1E 

B pa6oTe AaeTCR onHcaHHe KOHTponnepa HaKonHTenR Ha Mar
HHTHOH neHTe THna EC-5012 B cTaHAapTe KAMAK Ha 6a3e ceK-
4HOHHOro MHKponpo4eccopa, nocTpoeHHoro Ha cxeMax 6onbWOH 
CTeneHH HHTerpaf.4HH 589 CepHH:/ l / :· 6nOK pa6oTaeT C nnOTHOCTbiO 
3anHCH 32 6aHTa Ha MM. 

OT pa3pa6oTaHH~x paHee KOHTponnepos HaKOnHTeneH Ha Mar
HHTHOH neHTe a cTaHAapTe KAMAK AnR aHanorH 4HOro HMn 1 2 •31 

paccMaTpHBaeMoe yCTpOHCTBO /KHMn/ OTnH4aeTCR cneAYIO~HMH oco-
6eHHOCTRMH: 

- MO~eT pa6oTaTb 6e3 HCnOnb30BaHHR KaHana npRMOrO AOCTyna 
K naMRTHj 

- COBMeCTHO C 6y$epHOH naMRTbiO n03BOnReT OCy~eCTBnRTb He
npepbtBHbiH pe~HM HaKonneHHR AaHHbiX C nocneAYIOU\eH 3anHCbiO HX 
Ha MarHHTHYIO neHTYj 

- COAep~HT npHMepHO B 2 pa3a MeHbWe MHKpOCXeM, 4eM KOHT
ponnepbt, He HCnonb3YIO~He MHKpOnpOf.4eCCOpH~e ceK4HH /MnC/; 

- HMeeT aBTOHOMH~H pe~HM, no3BOnRIO~HH npoBeCTH KOHTpOnb
HyiO npoaepKy pa6oTocnoco6HOCTH HMn. 

MHKponpof.4eccopH~H KHMn MO~eT pa6oTaTb c nt06btM KOTponne
poM KpeHTa B cTaHAapTe KAMAK. 

KpoMe Toro, Hcnonb30BaHHe Mt~ KponporpaMMHpoaaHHR AaeT 
cneAYIO~He AOnonHHTenbH~e B03MO~HOCTH: 

- AOBonbHO nerKo H3MeHRTb $opMaT AaHH~x; 
- C nOMO~biO nepenporpaMMHpOBaHHR MHKponporpaMMHOH naMRTH 

H3MeHRTb anropHTM s~nonHeHHR TOH HnH HHOA onepaf.4HH; 
- H3MeHRTb CKOpOCTb nepeAa4H AaHH~X OT MHHHManbHO B03MO~

HOH AO npaKTH4eCKH peanH3yeMoA; 
- ocy~eCTBnRTb aBTOMaTH4eCKYIO npoaepKy yCTpOHCTB C B~Aa-

4eH AHarHOCTHKH; 
- BbtnOnHRTb nocTpoeHHe 6onee npoCTbiX B o6pa~eHHH ycTpoAcTe; 
- COKpa~aTb CpOKH pa3pa60TKH. 
11cnonb30BaHHe MHKponpOf.4eCCOPH~X CeK4HH B KOHTponnepax 

nepH$epHHH~X ycTpOHCTB n03BOnReT OCB060AHTb 36M HnH aBTOHOM
H~e KOHTponnep~ KpeATa OT B~nOnHeHHR PRAa AHCneT4epCKO-KOHT
ponbH~X $yHK4HH,KOTOp~e paHee 6~nH B03nO~eH~ Ha HHX, HanpH
Mep, nOBTOpeHHe KOMaHA BBOAa-B~BOAa B cny4ae, ecnH nepBaR 
nonbiTKa oKa3anacb HeyAa4HOA, 3aAaHHOe 4Hcno pa3. 
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on~CAH~E M~KPOnPOUECCOPHOrO KOHTPOnnEPA 
HAKOn~TEnH HA MArH~THOA nEHTE 

KoHTponnep ~YHK~~oHanbHO nOAPa3AenfleTefl Ha ABa 6noKa: 
eo6eTBeHHO M~Kponpo~eeeopH~~ KOHTponnep HaKon~Tenfl Ha Mar
H~THO~ neHTe /KHMn-Mn/ ~ 6nOK 6y~epHO~ naMflT~ /KHMn-on/, 
KOTOp~e pa6oTa~T eOBMeeTHO , PaeeMOTp~M pa6oTy 3T~X yeTpO~eTB. 

M~Kponpo~eeeopH~~ KHMn /p~e. 1/ B~pa6aT~aaeT Heo6xoA~M~e 
ynpaanfl~~~~~e e~rHanbl K HMn a saa~e~MOeT~ OT ero eTaTyeHoro 
eoeTOflH~fl, oeylJieeTBnfleT eBfl3b e 6y~epHO~ naMflTb~ . KHMn-Mn eo
AeP>K~T M~ Kponpo~eeeop, BKn~4a~~~~~~ B ee6fl weeT b 2-pa3PflAHbiX 
eeK~~~. 6noK M~KponporpdMMHoro ynpaaneH~fl /6MY/, M~Kpo

nporpaMMHy~ naMflTb /Mnn/ e opraH~sa~~e~ 512x32-pa3pflAH~x 
enos. Anfl asa~MOAe~eTB~fl M~Kponpo~eeeopa e HMn ~ 6y~epHo~ 

naMflTb~, a TaK>Ke e Mar~eTpanb~ KAMAK Ha nnaTe HaXOAflTefl 
TaK>Ke eOOTBeTeTBy~~e ~HTep~e~eH~e 6noK~. nepe4eHb ~HeTpyK
~~~ M~KpOnpo~eeeopHO~ eeK~~~ np~BOA~Tefl B np~nO>KeH~flX o,B. 

oMY opraH~3yeT B~nonHeH~e noeneAOBaTenbHOeT~ M~KPO~HeTpyK-

4~~, san~eaHH~X B M~KponporpaMMHO~ naMflT~. oMY ~MeeT Ha6op 
KOMaHA I eM. np~no>KeH~e A/ 6esyenoaH~x ~ yenoBHbiX nepeXOAOB. 
KpoMe Toro, e noMOlJib~ 6MY B03MO>KHO BbmonHflTb AeKOA~POBaH~e 
KOMaHA, npOBepKy BHeWH~X BXOAOB, a TaK>Ke oeyU~eeTBnflTb OAHO
ypOBHeBOe 06palJieH~e K nOAnporpaMMaM. oMY ~MeeT e~eTeMy ~na
roa, KOTop~e ~enonbsy~Tefl Anfl opraH~3a~~~ yenoBHbiX nepexoAOB 
no np~sHaKaM, B~pa6aT~BaeM~M npo~eeeopHo~ eeK~~e~. 3arpy3Ka 
aApeea M~KpOKOMaHAbl oeyU~eeTBnfleTefl no e~rHany 3arpy3K~/3M/ . 

AeKOA~POBaH~e KOMaHA ynpaaneH~H HMn, noeTyna~~~~~x e Ma r~eTpa

n~ KAMAK, AOeT~raeTeH noAeOeA~HeH~eM K BXOAaM K4+K7 6MY w~H 
Wl +W4 ~ ~enonb30BaH~eM e~rHana 3M. npoaepKa eoeTORH~ ~ 
pasn~4Hblx 3neMeHTOB KbHTponnepa ~ · BHewH~x · ~ene~ /Hanp~Mep, 
noHaneH~e 6a~Ta AakH~x e MarH~THO~ neHT~, ~an~4~e ~~Kna 
KAMAK, aBTOHOMHbi~ pe>K~M ~ T.A./ B~nonHfleTefl nyTeM npoxo>KAeH~H 
MnaAWero pa3PflAa 7-pa3pflAHOrb KOAa KOMaHA~ nepeXOAa, np~eyT

eTBY~~~~e~ B Ka>KAO~ M~KpO~HeTpyK~~~. 4epe3 MynbT~nneKeop. 
MynbT~nneKeOp ynpaBnHeTefl 3-pa3pflAHbiM KOAOM B~6opa BXOAOB, 
KOTOPbl~ B~6~paeT ~n~ MnaAW~~ pa3pflA KOMaHAbl nepeXOAa ~n~ OA~H 

~3 eeM~ BHeWH~X BXOAHbiX e~ rHanoa. TaKo~ np~eM nosaonfleT 
OeyU~eeTB~Tb yenOBH~~ nepeXOA Ha H4e~Ky M~KponporpaMMHO~ na
MHT~ e 4eTHbiM ~n~ He4eTHbiM aApeeOM. 06~4HO Anfl 3T~X ~ene~ 
~enonb3Y~Tefl KOMaHAbl JCC ~n~ JCR. 

C nOMOlJib~ nOAeOeA~HeH~H 4eT~pex n~H~~ MnaAW~X B~XOAH~X 
pa3PflAOB aApeea nepeXOAa Mnn KO BXOAaM eTapw~x pa3pHAOB 
KOMaHAbl KO +K3 6MY BbmonHHeTefl OAHOypoBHeBoe o6palJieH~e K noA
nporpaMMaM. np~ ~enonb30BaH~~ KOMaHA~ JPX BO BHyTpeHHeM 
per~eTpe PK 6MY sanoM~HaeTefl eTaTyeHafl ~H~pMa~~fl, ~ noene 
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P~e. 1. onoK- eXeMa M~Kponpo~eeeopHoro KOHTponnepa. 

BbmonHeH~fl noAnpo rpaMM~ ynpaaneH~e MO>KeT 6~Tb nepeAaHo /no 
KOMaHAe JPR I o6paTHO K MeeTy Bbi30Ba noAnporpaM~ /eM. np~ 
no>KeH~e A/. 

M~Kponpo~eeeopH~e eeK~~~ /MnC/ ~enonbsy~Tefl AnR 
B~4~eneH~ fl ~~Kn~4eeKO~ KOHTPOnbHO~ eyMM~ /UKC/, npOAOnbHO~ 

KOHTpOnbHO~ eyMMbl /nKC/, Bbl4~eneH~H An~ H~ 30H, onpeAeneH~H 
MapKepa ~a~na , MapKepa KOH~a neHT~ , MapKepa Ha4ana neHT~ , 

Bb1Aa4~ aApeeHo~ 1-1 H~OpMa~~ ~ K on, npl-1eMa ~ B~Aa4~ AaHHbiX 
K on , noAe 4eTa KOn~ 4eeT Ba nponyeKaeM~X BnepeA ~ o6paTHO 30H 
~ AP· 
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CTaTyCHbiH penlc Tp KH MJl coo6111ae T o cT aTycHoi:i HHct>op 
Ma4HH HMJl 1-1 KOHTponnepa HMJl. 4TeHHe COAeP~HMOro cTaTycHo ro 
perHcTpa npOH380AHTCR no WHHaM Rl + R16 no KOMaHAe NA(O) F(l ). 

Ha3Ha4eHHe 1-1 ~opMaT pa3PRA08 cTaTycHo r o cno8a cneAY~IIIHe : 

Rl R2 R3 R4 R5 R6 R7 R8 

OI!J l.lKC 004 Ollp4 O.Q3 M~ KJl H33 

R9 RlO Rll Rl2 R13 R14 R15 R16 

HJl CB C.QBH CAB PEm.3 HrTO BrTO roT. KHMJl 

Rl. Pa3PRA "0lJJ1.1oKA" yKa3bl8aeT Ha HanH4He OWH6KH 8 OAHOM 
HnH HeCKOnbKHX pa3pRAaX R2+R5;R7+R9 CTaTyCHOro perHCTpa. 
CocTORHHe ow1-16KH ycTaHa8nH8aeTcR nocne 3a8epweHHR TeKyUiei:i 
onepa41-11-1 H AO ycTaH08KI-1 pa3pRAa R16 8 pa3peweHHOe COCTORHHe. 

R2. Pa3PRA l.lKC ycTaHa8nH8aeTCR 8 eAHHH4HOe COCTORHHe , 
ecnl-1 npl-1 nOAC4eTe 4HKnH4eCKOH KOHTP011bHOH CYMMbl npl-1 8bln011-
HeHHI-1 onepa41-11-1 4TeHHR 1-1111-1 3anHCH 803HHK11a ow1-16Ka. Cpa8HH8a
eTCR l.lKC, 3anHcaHHaR no KOMaHAe "3anHC b 30Hbl 11

, C l.lKC, 8blpa-
6aTbl8aeMOH no KOMaHAe 11 4TeHHe 30Hbl 11

• 

R3. Pa3PRA "0wH6Ka 8 nonepe4HOi1 4eTHOCTH 11 /004/ 
ycTaHa8nH8aeTCR 8 eAHHH4HOe COCTORHHe, eC11H 6b!na OWH6Ka XOTR 
6bl 8 OAHOH cTPOKe 30Hbl npH onepa41-1RX "4TeHHe 30Hbl 11 1-1111-1 "3a
nHCb 30Hbl 11

, 004 803HHKaeT, KOrAa 06Hapy~H8aeTCR 4eTHOe K011H-

4eCT80 eAHHI-14 8 CTPOKe. 

R4. Pa3PRA "0wH6Ka 8 npOA011bHOi1 4eTHOCTH 11 /Oflp4/ 
yCTaHa8nH8aeTCR 8 eAHHH4HOe COCTORHHe, KOrAa 06Hapy~H8aeTCR 
He4eTHOe 41-1C110 eAHHI-14 8 npOA011bHOH . CTpOKe . 

R5. Pa3PRA "0wH6Ka 8 A11HHe 30Hbl 11 /O.Q3/ ycTaHa811H8a
eTCR 8 eAHHH4HOe COCTORHHe OAH08peMeHHO C pa3pRAOM 110WH6Ka 10 

npH HeC08naAeHHH KOnH4eCT8a 6ai1T08, 41-lTaeMbiX C Ma rHHTHOH 
neHTbl, 1-1 COAep~HMOrO C4eT4HKa 6aHT08 npl-1 8blnOnHeHHI-1 KOMaHAbl 
114TeHHe 30Hbl 11

• 

R6 . Pa3pRA "MapKep ~ai111a" yKa3bl8aeT, 4TO 11eHTa 
AOCTHrna KOH4a ~ai111a. 0pH3HaK M~ o6Hapy~H8aeTCR np~-1 8bln011-
HeHHH KOMaHA "4TeHHe 30Hbl 11

, "OponycK 30Hbl 8nepeA11
, "OponyCK 

30Hbl Ha3aA11
• 

R7 . Pa3pRA "KoHe4 11eHTbl 11 yKa3bl8aeT Ha TO, 4TO 

o6Hapy~eH MapKep ''KoHe4 11eHTbl11
• ' 

R8 . Pa3PRA "HeT 3aUIHTbl 3anHcH''. Pe~HM 3anHcH He 

ycTaHa811H8aeTCR, eC111-1 OTCYTCT8yeT CHrHa11 H33. 

R9. Pa3pRA "Ha4a110 11eHTbl 11 /HJl/ . C1-1rHa11 HJl nocTy
naeT 8 KHMJl 1-13 8bl6 paHHoro HMJl npH o6Hapy~eHHH MapKepa HJl 

80 8Ce x pe~HMax, KpoMe pe~HMa pa3rpy3KH. 

4 

RlO. Pa3PRA "CocTORHHe 80cnpOH38eAeHHR 11 yKa3bl8a
eT, 4TO HMJl HaXOAHTCR 8 cocTORHHH 80cnpoH38eAeHHR. 

Rll. Pa3PRA''focTORHHe 80cnpoH38eAeHHR Ha3aA" 
/C.QBH/ ycTaHa811H8aeTCR 8 eAHHH4HOe COCTORHHe np~-1 A8HlKeHHI-1 
MJl Ha3aA. C.QBH He 803HHKaeT np~-1 onepa4HRX "OepeMOTKa" /OPM/ 
1-1 "OepeMOTKa 1-1 pa3rpy3Ka 11 /m1P/. HMJl HaXOAHTCR 8 COCTORHHH 
C.QBH AO Tex nop, noKa KHMJl He 8b1AaCT CH rHa11a "YcTaH08HTb 
COCTORHHe 3anHCH 11 /YC3/ Hnl-1 11YCTaH08HTb COCTORHHe 80CnpOH3-

8eAeHHR11 /YCB/. 

R12. Pa3PRA "CocTORHHe A8H>KeHHR 11 HaXOAHTCR B co
CTORHHH 11 111 AO TeX nop, noKa HMJl n011HOCTb~ He OCT aH0811TCR. 

R13. Pa6oTa KHMJl 8 TpeTbeM pe~HMa. OnHcaHHe pa6oTbl npH-

80AHTCR HH~e. 

R14 1-1 R15. Pa3pRAbl " Bbl6paH 1-1 roT08 11 1-1 "He roT08
11 

HH~OpMHPY~T 0 COCTORHI-11-1 HMJl 
141

• 

Rl6. Pa3PRA "roTo8HOCTb KHMJl" ycTaHa811H8aeTCR 8 eAH-
HH4HOe COCTORHHe, i<OrAa KHMJl rOT08 K npHeMy cneAy~ei:i KOMaH
Abl. YcTaH08 8 "1" ocyUieCT811ReTCR no cHrHany Z 11n11 no BHyT
peHHei:i KOMaHAe. CocTORHHe 3Toro pa3PRAa /no Ha11H4H~ c1-1rHa11a 
Ha WHHe ~ I npo8epReTcR no KOMaHAe NA(O) F(8) . C6poc pa3-
PRA08 Rl+R6 npoH380AHTCR np~-1 8Kn~4eHHH nHTaHHR, no CHrHany 

Z 1-1111-1 np~-1 8b1Aa4e 04epeAHOH KOMaHAbl. 

KoMaHAHbiH perHcTp KHMJl. 3anHCb HHcl><>pMa4HH 8 3TOT 
perHCTP npoH380AHTCR no KOMaHAe NA(O) F(17) . 

Wl 

W9 

~OpMaT KOMaHAHOrO perHCTpa 

W2 Vv3 

KOA KOMaHAbl 

WlO Wll 

W4 

W12 

W5 

3anycK 

W13 

W6 

P.n.
W14 

n 30H 1-1111-1 n 6ai:1T08 

W7 

BoP u 
W15 

W8 

W16 
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Wl7W4. KoA KOMaHAbl enym~T Ha4anbHWM aApeeoM noAnporpaM-
Mbl, KOTOpaR enym~T AnR reHepa~~~ e~rHanos ynpasneH~R HMn . 

KoA .Qso~4HOe 

8-p~4Hblfi ~3o6pameH~e KoMaHAa 

W4 W3 W2 Wl 

-
1 0 0 0 1 3an~eb 30Hbl 
2 0 0 1 0 4TeH~e 30Hbl 
3 0 0 1 1 3an~eb MapKepa ~afina 
4 0 1 0 0 CT~paH~e paew~peHHoro 

npoMemyTKa 
5 0 1 0 1 nponyeK snepeA Ha 

n 30H 
6 0 1 1 0 nponyeK Ha3aA Han 30H 
7 0 1 1 1 nepeMOTKa 

10 1 0 0 0 nepeMOTKa e pa3rpy3KOfi 

W5. KorAa pa3pRA 11 3anyeK 11 yeTaHasn~saeTeR s eA~H~4-
Hoe eoeTORH~e, TO npo~eXOA~T SblnOnHeH~e OAHOfi ~3 KOMaHA. 
c~rHan AefieTsyeT Ha speMR Sb1Aa4~ KOMaHAbl NA(O) F(17). 

W6. P a 3 p R A 11 P a 3 pew e H ~ e n pep bl sa H ~ R 11 I P n I AaeT 
so3MomHoeTb pa6oTaTb KHMn no e~rHany LAM, KOTOpblfi so3H~KaeT, 

een~ pa3PRA R16 eTaTyeHOrO per~eTpa HaXOA~TeR S eA~H~4HOM 
eoeTORH~~. C6poe pn npo~eXOA~T no e~rHany Z ~n~ no SHyTpeH
Hefi KOMaHAe. 

W7. Pa3PRA 11 Bbl6op HMn0 11 so36ymAaeT e~rHan Ha n~H~~ 
B6P-O, oey111eeTsnRR TeM eaMbiM nor~4eeKoe nOAKnl04eH~e Sbl6paH
Horo HMn. C6poe B6P-O sblnonHReTeR no e1o1 rHany Z ~n~ sHyTpeH
Hefi KOMaHAe. 

WS. C sofiOAHblfi p a 3 PRA 

W97Wl6. np~ SblnOnHeHio1~ KOMaHA 11 nponyeK 30Hbl BnepeA11 ~n1o1 
11 nponyeK 30Hbl Ha3aA11 pa3PRAbl W9-;- W16 onpeAenRIOT KOnlo14eeT-
so 30H, KOTOpble HaAO nponyeTio1Tb S npRMOM ~n~ ofipaTHOM Ha
npasneH~RX . .Q1o1ana3oH lo13MeHeHio1R KOn~4eeTsa 30H OT 0 AO 255. 

np~ SblnOnHeH~~ KOMaHAbl 113an~eb 30Hb1 11 pa3PRAbl W97Wl6 
onpeAenRIOT KOn~4eeTSO 6afiTOS S 30He S Alo1ana3oHe OT 32 AO 
4096 6af1Tos /e waroM 32 6af1Ta/. 

Mlo1KponporpaMMHaR naMRTb /Mnn; noeTpoeHa Ha 16 6~
nonRpHbiX nporpaMMio1pyeMbiX M~KpoexeMax naMRT~ Tlo1na 556PE4 
e o6111efi eMKoeTbiO 512 32-pa3PRAHbiX enos. /.QnR pa6oTbl KHMn 
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P~e. 2. EinoK-exeMa 
6y~epHO~ naMRT~ 

KHMn. 

Tpe6yeTeR 496 enos/. KamAoe enoso Aenlo1TeR Ha eneAYIOlll~e 
ynpasnRIOlll~e nonR: 

- none ynpasneH~R per~eTpOM aApeea M~KpoKoMaHAbl - 7 pa3-
PRAos; 

- none ynpasneH~R ~naraM~ - 2 pa3pRAa; 
- none KOAa M~KpOKOMaHAbl - 7 pa3PRAOS; 
- none sbl6opa sxoAa - 3 pa3PRAa; 
- none Sb16opa SbiXOAa - 4 pa3PRAa; 
- none MaeK~poaaH~R - 9 pa3PRAO~. 

EinOK 6y~epHOfi naMRTio1 /KHMn-on/ SblnOnHeH Ha OTAenb
HOfi nnaTe /p~e. 2/ 1o1 SKnl04aeT AeW~~paTOP KOMaHA KAMAK, 
12-pa3PRAHblfi aApeeHblfi e4eT4~K, 16-pa3PRAHblfi per~eTp 41o1ena 
~ naMRTb e opraH~3a~lo1efi 4K x 8 pa3pRAOS. KHMn-on ~MeeT 
3 pe>K~Ma pa6oTbl: 

B nepsoM pem~Me 6noK pa6oTaeT noA ynpasneHio1eM KOMaHA · 
KAMAK, np~seAeHHbiX s Ta6n~~e. 

KoMaHAa 
NA(O) F(O) 

NA(O) F'(l) 

NA(O) F(16) 
NA(O) F(17) 

NA(O) F(18) 

Ta6n1o1~a 

Ha3Ha4eH~e 

4TeH~e 16-pa3PRAHOrO 41o1ena 
~3 KHMn-on 
4TeH~e 16-pa3pRAHOro 41o1ena 
~3 KHMn-on e yeTaHosKofi +1 
S aApeeHblfi e4eT41o1K 
3an~eb 16-pa3pRAHoro 41o1cna s KHMn-on 
3an~eb Ha4anbHoro aApeea · 
S aApeeHblfi e4eT41o1K 
3an~eb 16-pa3pRAHOro 41o1ena 
s KHMn-on e yeTaHosKofi +1 
S aApeeHbl~ e4eT41o1K 

Q 
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Bo eTopoM pe~~Me KHMn-5n ocy~ecTen~eT o6MeH AaHH~M~ 
c KHMn-Mn 6e3 e~xoAa Ha Mar~cTpanb KAMAK. B 3TOM cny4ae 
see ynpasn~~~e c~rHan~ noAa~Tc~ ~3 6noKa KHMn-5n. BpeMeH
Hble A~arpaMM~ pa6oT~ 6naKa B 3T~X ABYX pe~~MaX np~BeAeH~ 
Ha p~c. 3. 

OdooeH Jl........... DO >18l'llCTjl8JIJI 1WUJ( 

Kcoi-Jla JD.&,Jlpaca 

WA(O)F(l7) ~ l 
3o.B a.Jlp,cqenliKf... __ ----1---

Pa3peW,J!H00plOI 

fiJ)MiiM 'liiC.Ill 
B OyiO pel'IICTP 

t!A(O)P(l6) 

3~~H. 
Ko)l Ha""""" 

WI-WI6 

Pa:lper.! .BHOOII<JI 

NA(O)P(O) 
B.u:\a'la 'lHCJia ua 
taBHW l\,l-Rl& 

Od..,a AaKHWMH ""liAY KHiil! a m 
I&-pal p. 'UIC.IIa 

JlaHHH• 

san~=. 
A.Q>ec !!};.All ) 1 ,.~~·- q 
PaapaweHBe 
11100Jlllll 

J'Qspem • IIIOOplOI ' Pe""" q,1m /Do Oai!F 
~Al};.Al~I~l!:::::::~A~::::::::~~ 
SD/qTea. I 
JlaHH>Ie ~ 
qTeH.MJ!,Oal!Ta ' :::1...4 ----+ 
tfTeH.CT.OaiTa I ~ 

P~c. 3. BpeMeHHa~ A~arpaMMa pa6aTbl c 6y<t>epHoi1 naM~T b~. 

B TpeTbeM pe~~Me npo~cXOA~T coeMeCTHa~ pa6oTa c 6noKOM 
B Kpei1Te, KOTOpb!H cny~~T ~CT04H~KOM ~H<!>OpMal..l~~, An~ 3an~c~ 

ee 6e3 nepepa6oTK~ Ha MarH~THY~ neHTy. B 3TOM cny4ae na
M~Tb Aen~Tc~ Ha ABe paeHble 4aCT~ no 2048 6ai1Toe, ~ no 3anor
HeH~~ OAHOi1 ~3 4acTei1 ~H<t>apMal..l~ei1 npo~3BOA~Tc~ nepen~cb 
ee Ha MarH~THY~ neHTy, B TO epeM~ KaK BO BTOPY~ nonaB~HY 
npoAon~aeTc~ Ha6op AaHH~x. 

An~ opraH~3al..l~~ TaKara pe~~Ma ~cnonb3Y~Tc~ KaMaHAbl 4Te-
H~~ NA(O) F(O) ~n~ NA(O) F(2) • rAe N - HOMep cTaHI..I~~, e Ko-
Tapoi1 pacnono~eH MOAYnb, cnyma~~i1 ~CT04H~KOM ~H<t>apMal..l~~. 
B cny4ae ea3H~KHOBeH~~ c~TYall~~ OAHOapeMeHHaro o6pa~eH~~ 
K 6y¢>epHoi1 naM~T~ KaK co CTOPOHbl Mar~cTpan~ KAMAK, TaK ~ oT 
KHMn-Mn np~o~TeT ecerAa OTAaeTc~ KOMaHAe KAMAK. Pa3pewe
H~e ~ 3anpeT TpeTbero pem~Ma npo~3BOA~Tc~ no KaMaHAaM 
NA(O) F(26) ~ NA(O) F(24) + Z. S2 cooTeeTCTBeHHO. 

Pa3pa6aTKa ~ oTnaAKa M~KponporpaMMbl. Anrop~TMbl 
KoMaHA ynpaeneH~~ HMn pa3pa6aT~ea~TC~ coeMeCTHO c npoeKT~
poeaH~eM ¢>yH KI..I~OHan bHOi1 cxeMbl M~Kponpo1..1eccopHoro KOHTponnepa. 

Ha 3TOM 3Tane paccMaTp~ea~Tc~ eap~aHT~ annapaTHoro ~ nporpaMM
Horo peweH~~ pa3n~4H~x y3noe cxeM~ ~ e~6~paeTc~ Ha~6onee 

3KOHOMHOe peweH~e. 0KOH4aTenbH~H eap~aHT M~KponporpaMM~ 3a
n~C~BaeTC~ B nOCTO~HHy~ naM~Tb C B03MOmHOCTb~ OAHOKpaTHOrO 
nporpaMM~ poeaH~~. no3TOMy nepeA 3an~cb~ Heo6xoA~Mo npo~3ee
CT~ OTnaAKY M~KponporpaMMbl, An~ OTnaAK~ M~KpOnporpaMM~ pa3-
pa6oTaH 6noK 6~CTPOH naM~T~ /p~c. 4/, B KOTOp~H C nOMO~b~ 
KOHTponnepa Kpei1Ta c M~Kponpo1..1eccopoM /KKMn; / 5/ MomeT npo~3-
BOA~TbC~ 3an~Cb , 4TeH~e ~ KOppeKT~pOBKa M~KpOKOMaHA. An~ 

3TOi1 1..1en~ ~cnonb3yeTc~ nporpaMMa-MOH~Top, HaXOA~~a~c~ e na
M~T~ KKMn. 

AeToHOMHbli1 pem~M. Ha nepeAHei1 naHen~ KHMn HaXOA~Tc~ 
KHOnKa, C nOMO~b~ KOTOPOH ~H~I..I~~pyeTC~ aBTOHOMH~H pem~M pa-
60Tbl KOHTponnepa . nporpaMMa aBTOHOMHOH npoeepK~ BKn~4aeT 

e ce6~ ¢>opM~poeaH~e "n~n~", 3an~cb ee e nepey~ nonoe~HY 6y
¢>epHoi1 naM~T~, nepen~cb Ha MarH~THY~ neHTy, nponycK Ha3aA, 
4TeH~e AaHH~x c Mn eo BTopy~ nonoe~HY 6y<t>epHoi1 naM~T~, npo
eepKy nKC, UKC ~ nonepe4HOi1 4eTHOCT~ 6ai1Toe. B cny4ae ow~6K~ 
3aropaeTc~ naMn04Ka OW Ha nepeAHei1 naHen~. CoAep~~Moe 6y
¢>epHoi1 naM~T~ e ~TOM cny 4ae cnym~T MaTep~anoM An~ A~arHOCT~K~. 

KOHCTPYKLI~~. KHMn BblnOnHeH B B~Ae OAHOrO 6noKa TPOHHOi:i 
w~p~Hbl. Ha nepeAHeii naHen~ 6noKa pacnonomeH~ naMn04K~ An~ 
~HA~Kall~~ cTaTycHoi:i ~H¢>opMal..l~~ HMn, KHOnKa An~ 3anycKa aeTo
HOMHoro pem~Ma, ABa pa3DeMa T~na MK-50 An~ noAcOeA~HeH~~ 

BHewHero reHepaTopa ~ c~HxpoH~3al..l~~ oc4~nnorpa¢>a. Ce~3b 

c HMn ocy~ecTen~eTc~ 4epe3 2 50-KOHTaKTH~x pa3DeMa Pn 15-50. 
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0 npHnomeHHe A 

liB-... 
lno<!pue-

ne 

I JCC 

2 JZII 

3 JCR 

4 JCI 

5 JrL 

6 JCF 

7 .rtr 

8 JPII 

9 JLl. 

IO .nu. 

nepe4eHb KOMaH,Q 6nOKa MHKpOnporpaMMHOrO 
ynpaeneHHR 

~ cu~i CTpoKII 
Omlcaae YA6 YA5 YA4 YA3 IVA2 ii. TAO liAS IliA? IIIA6 MA llu4 

nepexOJI a HJC;J~~el xOJroHKe 0 0 Y4 Y3 Y2 JI YO Y4 Y3 Y2 YI YO 

nepexo,~~ 11 HJ.18Bfll C1'pOXJ 0 I 0 Y3 Y2 JI YO 0 0 0 0 0 

nepexo.ll a '1'~1 C'J'POKI! 0 I I Y3 T2 n YO M8 'II M6 M5 M4 
nepeXOJI a =~et ~=De 
B rpylllll OB C'l' I I r n 12 YI YO MB lrl Y2 YI YO 
TiepexOJI no co.~:e~ 
Tparrepa ~ I 0 0 Y3 Y2 YI YO M8 Y3 Y2 YI YO 

~w~~ n8 COJI8JDII~ I 0 I 0 Y2 YI YO M6 M7 Y2 YI YO 
nepexQil no CQillpall~ rp.ITitr; I 0 I I Y2 Yl YO liB 'II Y2 Yl YO 

lJ:~~n~~~~~ I I n In In VT vn MB 117 IY2 In YO 

lJ:~~~ n~O:::' Jill~ I I 0 I Y2 Tl YO MB 'II Y2 Tl YO 
D•pexQil no ~ peaJliUUIII 
pei'11C'l'p!l ~JI,Il I I I I I Tl TO MB 'II I Tl YO 

:~~~;; 
MA3 IIA2 MA fliir 

M3 M2 MI MO 

Y3 Y2 YI YO 

Y3 12 YI YO 

M3 M2 MI un 

M3 0 I ~ 

M3 0 I c 
M3 n T Z 

PK3 PK2 PKI PKO 

In I IP!C1 PK2 

I I PKI PKO 
li JPI ITepeXCl,l; no pear I I I I 0 YI YO M8 'II M6 YI YO K7 K6 K5 K4 II~IWI K4 + 

nepe4eHb ~yHK~HH ynpaeneHHR ~naraMH 

~=e~:o- Omlceuu nr y;o 
----~~--------------~~~ ell. BBo-

Omca1111e n3 Y~2 0 811118 

scz TC'I'BHOBBTI> C I Z~BI'I no t 0 0 FFO llwJia'l'l> H8 BIIXO.ll h J!Ol'. "0" 0 0 

STZ Yc'I'&HOBITJo z+ar no t 0 I rrc Bw.llan H8 BIIXO.ll h ifurar C 0 I 

STC Yc'I'BHOBI'l'l> C+ar no t I 0 FFZ Bllll8TI> H8 IIIDCO.ll h ifurar Z 0 

HCZ lpaHIITI> C I Z-41iBI'11 I I rrr lliiJl8n H8 IIIDCO.ll h J!Ol' . "I" 

Yi - .QaHHble Ha WHHe YAi; Ki - ,QaHHble Ha i -H WHHe K; ~i - ,QaHHble e i -M pa3pR.Qe perHcTpa 
a,Qpeca MHKpOKOMaHA ; <l>,C,Z- CO,QepmHMOe TPHrrepOB <l>,C,Z COOTBeTCTBeHHO ; PKi- ,QaHHble 
B i-M pa3pR,Qe perHCTpa KOMaH,Q . 

• 

npHnomeHHe D 

nepe4eHb HHCTpyK~HH Mn-ceK~HH 

F- R -rpynna rpynna MIIKj)OBHCTPYKUIIJI 

I Rn + (ACA K) + CI - - Rn,AC 

11 • CAC. • Kl • cr - AT allv [(Bl ~ 1U) ~ AT:!J-
0 2 ATO • (I!U/\ KO)- CUO AT! 

3 llTO" (BOA KO)] v fi.T l v (BI 1\ Kl)] ATO 
I K v Rn PA Rn + K + CI Rn 

I 2 II: V II -PA II + K + CI -AT 
3 CATv K) + ( AT I\K ) + CI-AT 

I (ACA K)-I+CI-Rn 
2 2 (AC 1\ K) -I+ CI-AT 

3 (B 1\ K) - I + CI -AT 

I Rn + (ACAK) + CI- Rn -
3 2 II + ( AC A K) + CI- AT ' 3 U + (B 1\ K) + CI- AT 

I CI v (RnA AC 1\ 10 -co Rn 1\ (AC 1\ K)- Rn 
4 2 CI v (II A AC 1\ K) - CO II A (AC 1\ II:) -AT 

3 Clv(ATABI\K) co AT ~ (B 1\K)- AT 

I CI v ( Rn • K) -CO Kf\Rn-Rn 

5 2 Cl v (111\K) - -CO KAII-AT 
3 CI v (AT A t) -co K /\ AT AT 

I CI v (ACI\ II:) -CO lln v (A!:~ t}- Rn 
6 2 CI v (ACI\ K) -co II V (!C A K) - 1.T 

3 Civ(BAK) co AT v (B A l} -AT 

I CI V (RnA AD A II:) - CO lin ~ (ACA II:} -Rn 
7 2 CI v (II ~ ACAK) -CO • Ill (AOA IC) -AT 

3 Cl v (AT /\ BAt} -co AT Ill (B ~ t} -!i.'l' 

npHnomeHHe B 

nepe4eHb HHCTPYK~HH Mn-ceK~HH ,QnR 

cny4aee K ~ oo 1-1 K ~ ll. 

K = 00 ~. K = II lrll\}:o)\ 

Rn 1 CI - Rn,A.C AC + Rn • CI- Rn,AC A.LR 
II + Cl - A) Il.R 

II + AC • CI -AT ATO -crJO ACII AliA AT! - ATO a... llpiiJ!Olle~He E cnr- ATI SIIA 

Rn- PA } 1.11! II- PA Rn- 1 " CJ ·Rn OS II 
Bn + CI- Rn 

Lilli II- PA II - I • C I -AT Ll* II -PA } tr• Cl -AT CIA AT - I + CI - - AT [)CA + CI AT 

cr - r- Rn CSR AC - I + CI - Rn S!lll 
CI - I- AT CSA AC - I + CI -AT 

~~ CJo CSA B - I + CI- AT 
Rn + CI - lin IHR AC + Rn + C I - Rn ADR 
0.. . ACII CM . AliA 
AT + CI- AT IliA B + AT + CI - AT IAu 
cr -coo -Rn Cl.R ~I v (Rn A AC) -CO AIR 
CI -CO 0 -AT CL.I. Rn f\ AC - Rn 

l V (II ~ AC) -COli A AC - AT A Nil 
CM . CL.I. k:r v (ATA B) - COAT ; 1'1 - AT ANI 

CM.CLR lcr vRn -co Rn -Rn ZR 

CM.CL.I. I v • -co II -AT Til . 
CM.CL.I. CI VAT- CO AT - AT ZA 

cr-coan-Rn NOP Cl v AC - co Rn v AC -Rn PRR 
CI- CO II -lT l.IIF CIVAC-CO II VAC - AT ~Rll 
CM.NOP NOR Ci v II co B ' AT -AT OR! 

CIIR I v ! lin A AC) - -CO 
Rn e AC - Rn XHR 

l.CII Cl V (II II AC) -CO II e AC-;T XIIII 
CIIA CI V( ATAB}-COB. AT-A Xlll 

B,K,M- AaHH~e Ha B,K,M WHHax COOTBeTCTBeHHO; Cl, cnl - ,QaHHble Ha BXO,Qe WHH nepeHOCa 
H C,QBHra BnpaBO COOTBeTCTBeHHO; CO, CnQ - ,QaHHble Ha BbiXOAe nepeHOCa H BbiXO,Qe C,QBHra 
enpaeo COOTBeTCTBeHHO; Rn- co,QepmHMoe perHcTpa n, BKn~4aR T H AC; AC - co,QepmHMOe aKKy
MynRTOpa; AT- COAepmHMOe AC HnH AT; PA- COAepmHMOe aApecHoro perHcTpa; 0,1 - MnaAWHH 

- H CTapWHH pa3PRA~ COOTBeTCTBeHHO. -
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