


MU KPOITPOIIECCOPHA#A JIABOPATOPUSA
«MUKPOJIAB KP5380MK80»



PEKOMEHIAIIMM IIO PA3PABOTKE
AIITIAPATHO-IIPOT'PAMMHEIX CPEICTB IJIsI
YCTPOUCTB HA BA3E MUKPOIIPOLIECCOPA
KP580MK80

HacToamuy KypcC IIpernHas3HadeH
OJis1 U3YyYEeHHsI 3JIEMEeHTOB allrnapaTHOI'O
U NPpOrpaMMHOIO ofecIlleuYeHUs CHCTEM,
IIOCTPOEHHHX Ha 6a3e MHKPOIpPOolecco-
pa KP580HKS80.

B nepBOM paspelsyie OaHu obmue
IIPUHLUINE [IOCTPOEHUSA YCTPOUCTB C
HCIIOJIb30BAHUEM MHKpPOIIpoleccopa.
ONnuUCHBAETCs B OBmUX YepTax QyHKIIHO-
HUPOBAHME MHUKpOIpolileccopa, ero
CBA3b C GQJIOKOM IIaMATU U C nepudpe-
PUMHEMH yCTpoOMHCTBaMu. JJaloTCA OCHO-
BH NIPOrpaMMUPOBAaHUA MUKDPOIIPOLIECCOp—
HEIX CHCTEM.

Bo BTOpOM pasnesie Ha IpuMmepe
"Mukposia6 KP580MK80" paccmaTpuBa-
I0TCA anmnapaTHHe CcpelcTBa MHKpo-3BM,
NPUHLUIE TOCTPOEHUA OTIOEJIBHHX Yy3-
JIOB. ONIUCHBaeTCsI B3auMoOIencTBUE
MHKpOINIpolLleccopa C OIlepaTUBHHM 3a-
IIOMHHAKIUM YCTPOHCTBOM, C IIOCTOfAH-
HEM 3allOMHHAWWMKUM YyCTPOMCTBOM, C
KJIaBHATypoOl /uYepe3 yCTPOHCTBO BBO-
oa/BuBOma/, paccMaTpUBaeTCs OpTraHUu-
3anusi BHBOIOA HOAaHHHX HAa HWHIOUKALHUIO.

B TpeTheM pa3snesie paccMaTpu-
BaeTCcss Habop KoMaHO MHKPOIIpollecco-
pa KP580MK80. JasHu IpuMepH Hamnuca-
HUA MpOorpaMM M .HCIIOJIHEHUSA HUX Ha
MHKpO-2BM "Mukposna6é KP580UK80".

B ueTBepTOM pasgesie NPpUBOOUTCSH
MeTOoOuKa IOMCKa HEHUCIIpaBHOCTEH B
MUKPOIPOLIECCOPHON cucreme. ONUCH-
BaeTCs KOHTPOJIbHO-U3MepuTeJsIbHasg all-
napaTypa U ee HCIOJIb30BaHue IIpUu
OHAarHOCTUKE MHKDPOIIPOLECCOPHHX yCT-—
POUCTB.

TakumM o6bpasoM, u3ydas HaACTOS-
mUHA KypC, CIelLHaJIMCTH IoJjiydaT peKo-
MeHOaluuu 1o pa3paboTKe armnapaTHHX
U IIPpOI'paMMHHX CpelCTB MHKDPOIIpolec-
COpPHHX CHCTEeM, 4YTO O6JjieruuT paspa-
60TKY YyCTPOMCTB CO BCTPOEHHHBIM MUK-
POIIPOLIeCCOPOM.

BBEIEHUE. MHWKPOIIPOIECCOPH U
MUKPO-35BM

Vpok 1

OCHOBHHE 3JIEMEHTH MHUKPOIIPOLLECCOPHOH
CUCTEMHI

Mukponpoueccop /MI/ - ycTpoi-
CTBO, BHIOJIHAKLEee (YyHKUIHWU IIporpamMm-
MHOHM 06paboTku uMHOOpMALIUH, aHaJIOTHUY-
HHEe OQYHKIIMAM LIeHTPAaJIbHOI'O IIpollecco-
pa O6HMHOM DBM, U peaJylu30BaHHOE Ha
OIOHON cCcxeMe OOJIbLION CTEeIleHUW HHTer-
pauun /BUC/ unu B BuUIe MOLOyJisg, CO-
oepxamero HeCKoOJIbKO BHUC.

PanHue 35BM BHIIOJIHAJIUCH C TIpHU-
MEHEHHEM THCAY 3JIEKTPOHHHX JiaMIl.

OHU OBJIM T'POMO3OKHUMH H HEYIOGHEMH .
Crnenywouee I1o0OKoJieHue 3BM CTpOUJIOCH

Ha TpaH3UCTOpax, YTO crOesjlajio uxX 3Ha-
YUTEJIbHO HaOeXHee, YMEeHbUIHJIO UX
pasMepH U CTOUMOCTBb. DTO IIOJIOXMAN
HavaJjio MpakKTHYECKOMY HCIIONBb30BaHWI
koMmnbTepa. B 1960 r. OEUIM M3TOTOB-
JIEHH MaJieHbKHe ¥ MomHuHe 3BM Ha oc-
HOBEe COTEH BEHTUJIeH, TPUI'TEepPOB U
OPYyTUX NOAOOHHX KM HWHTEIPaJbHHX
CXeM - CXEeMH MaJilo¥l ClelleHH HHTerpa-
uuu /MUC/. Tlo Mepe pa3BUTHUA NOJIY-
NIPOBOOHUKOBOMN TEXHOJIOTHWH CTAayi0 BO3-
MOXHHM COBMECTHTB B OIHOH HHTerpasb-
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HOM CXeMe HECKOJIbKO IOeCATKOB BEHTU-
JIel - MHKpPOCXeM cCpernHeM CcTereHHu
uHTerpanuun /CUC/ - / CUeTYHK,ne-
umdpaTopLH, PErucTPH M CYMMaTOpHY/ .

PaboTe IO MUHHATOpU3ALUU DBM Ipo-
ooyikanucb, ¥ B 1971 r. 6mU1 CcO3OaH
nepBHP MII. MUKDOIPOLECCOPHHN KpHUC-
TaJIJ1 COOEPXUT THCAYU BEHTHUJIEN U
SABJIAETCS HUHTerpaJsibHOM cxemoun BUC.

Kpome Toro, nosyuusiu pasBuTue BUC mna-
MATH, XpaHAuWUe THCAYU 6uT uudpoBoOM
undopmanum B OOHOM Kopnyce. HUcnonb-
3oBaHue BUC nasi0 BO3MOXHOCTH yMeHBb-—
IUTh pasMepH U CHU3UTHh CTOHUMOCTDH
Hebonpmux SBM. IIpuMeHeHue MIlI nosso-~-
JINJIO HauvaThb IIPOU3BOICTBO MHUHHATIOP-
HBIX HeOopor'ux KOMIIBHNTepoOB. Cenuac
MIl TpMMEeHSAEeTCs BO MHOTHUX Clydasax
TaM, T Oe paHblle HCIIOJIb30BaJIi CXeM-
HYH JIOTUKY. MHKPOIPOIIeCCOPHHE
yCTpOMCTBA TIOpas3no IneuweBsie U HMeT
MeHblle KOMIIOHEHTOB, 4YeM HuX Ipen-
mecTBEHHUKHW Ha OcCcHOBe MUC u CHUC.
Hebosibuine MHKPOIIPOLIECCOPHHE CUHCTe-
MEl MOXHO CTPOMTHh HA HECKOJIBKUX
MHKpOCXeMaX. YaCTO 3TO 3aMeHAeT
IJIaTEH C HEeCKOJBKUMH HOeCATKaMu MHUK-—
pocxeM C MeHbllell CTeIlleHbH HHTerpa-
UUuH. BcrengcTBUe 3HAYUTEJIBHOI'O yMEeHb-
LEeHUA 4YUCJIa OUCKPETHHX KOMIIOHEHTOB
U BHYTPEHHUX CBA3eHd 3HAUYUUTEJIbHO
yBeJIMUUJIaCh HAOEeXHOCTb. YMEHbUIEHUEe
yucsia Mukpocxem MUC u CHUC Takxe
BO3MOXHO 3a CYeT HCIIOJIb30BaHUA CIle-
LLUAJIM3UPOBAHHEX HHTErpaJlbHHX CXeEM
BMecTO MII. OgHako pa3paboTka crne-
UHAJIM3UPOBAHHHX HWHTETUpPAJIbHHX CXeM -
OYEeHb CJIOXHHU U OOpOIro¥M Ipolecc u
MOXeT OHTBb OllpaBOaHa TOJIBKO IIpH
NpOU3BOOCTBEe O60JgbUIMX Cepuy. MII nos-

BOJIZeT KCIIOJIb30OBAaTh IOJISI OOCTHUXEHUSA
MHHHATIOPpU3AllUU CTAaHIOAPTHHE MHKPO-
cXemel. ANropuTM paboTH oOllpenesiseTcs
nporpaMMoM, KoTopas XpaHUTCS B Ia-
MATH. [IpOHU3BOOCTBO MHKPOCXEM IaMsa-—
TU C PEryJIApPHOM TONOJIOTHEN OTHOCH-
TeJIbHO HeJopor'o. MHKpPOIIpOIeCCOop-
HHE CHCTEeMH MOI'YyT OCYyHmeCTBJIATH
caMOOUAarHoCTuky. Takue IIpUOOpPH,Kak
nudpoOBHE BOJIBTMETDPH, MOT'YT BHIIOJ~-
HATb GYyHKIHUM aBTOMATHUYECKOIO yC-
peOHeHUusI IO 4YHUCJIly HU3MEepeHuM, CJio-
XeHUSsI MJIM BHUUTAHUA BEJIUUUH IIpHU
KaXOOM H3MEpeHUH, CaMOKaJIMO6pOBKY

U Op. IIpuMeHeHue NpuUBOPOB CO BCT-
poeHHEM MII no3BOJIAEeT HCIOJIL30BATH
KJlaBHATypy BMEeCTO MHOTI'OIO3UIIMOHHHX
NnepeksiwyaTesiey Ha MNepegHer aHeJu

U obecreduBaeT BO3MOXHOCTH OUCTAH-—
IIHOHHOT'O YIIpPaBJIEHUSA.
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Puc.1.
CHCTEeMH

Cxema MHKPONIPOLIECCOPHOH

Ha puc.l. nokasaHa yOpoumeHHAas
cxXeMa MHKPOIIPOIECCOPHOM CUCTEMH .

Mukpo-3BM "Mukposat6 KP580UK80Q"
/pUC.2 /, npenHas3HadeHHaX IJIA U3y-
YeHHUA allapaTHOM YacCTu U IporpamM-
MHOT'O of6ecrneuyeHuUsi, HUMeeT Ty Xe CT-
PYKTYDPY . S

MII /Has3BBaeMHM TakKXe NOpolec-
copoM/ saBiasgeTcsa "Mo3roM" cuUCTEMH.
OH COIEepXUT BCK JIOTHKY MOJIA paclo3-—
HaABaHUA U HCIOJIHEHUS CIIHCKa KOMaHI
/nporpaMme/ . [IaMATE XpaHUT NpOTpaM-
My U IaHHHe. UYTO6H O0OpaTUThCHA K

Puc.2. Mukposna6 KP580UK80



oporpamMme, XpaHWUMOM B NnamMaTu "Muk-
posia6 KP580UK80", Heo6XOmuMO :

1.0TKpHTH, MHKPO—-5BM M BKJIOUUTH
nuraue, TyMbJep pexuMma [IOCTaBHTh
B INOoJIOXeHHe ABT.

2.HaxaTrp kHONKy CBPOC - Ha WHOU-
KaTopax 3aropsTCcsas BCe HYJIH,

3.HaxaTrs» kuonku 3, 0, 0 - uucio
0300 BHICBETHMTCS Ha NpaBHX HHOUKA~
TOopax,

4. HaxaTtp KHONky YCT.AJl. - YHCJIO
0300 BRICBETUMTCS HA JIEBHX HHIUKATO-
pax, a Ha OBYX KpaWHUX IIpaBHX HHIOU-
KaTopax 6yIoeT coIepXumMoe sa4YelnKH
namMsaTu ¢ agpecom 0300.

5.HaxaThb kHONKY IIYCK - HauHeTCH
BHIIIOJIFEHUE INpOTr'paMMul, 3aluCaHHOM
B mmamsaTH c agpgpeca 0300.

YcTpoMCTBO BBOIA/BHBOOA CBA-
3uBaeT MIlI ¢ kJjaBHaTypou. Illepenmaua
nHdopManuy BHYTPU CUHCTEMH OCymecT-
BJISeTCA IO TpeM LMHaM: LIMHe anpeca,
mMHEe OAaHHBIX W UHHe VyIpaBJIeHUuA. [lon
WHMHOM cCJjlenyeT IMIOHHMMAaTh TIpPYINy IIpo-
BOOHUKOB, CBA3HBAaWIMNX BCe yCTpOH-
CTBa CHCTEMH, lepemawumux OIHOTHUII-
HbBle CUTr'HaJiel. KonmudyecTBO INPOBOOHU-
KOB B UWHHEe oOnpenenseTrcsa pa3psan—-
HOCTBI0 NlepelnaBaeMoOM IO He¥W uHOoOpMa-
nuu. [IpOBOOHMKMK, COOTBEeTCTBYyKWIHE
OIHOMMEHHHM pa3psalaM BCeX YyCTPOMCTB
CHCTEeMBl, B KaXIO¥W LMHE COeIUHEeHH
napajuienbHo. MII ucnosipsyeT amgpec-
HYI0 WHHY OJIsTI BHOOpa fiYerMkKu I[IaMATH
UM yCTpoOMCcTBa BBOIA/3nBOHNA. BHO6-
paB mHOOpMauup IO IOAHHOMY alIpecy
C NoMoumbK aOpeCHOM umuHe, MIl nnepe-
CHJlaeT ee 1o uwKrHe nOaHHHx. HHopma-
LA MOXeT nepemaBaTbcs u3 MI B mna-
MATh U yCTPOMCTBO BBOIAa/BHBOIA WU
U3 YyCTPOMCTBAa BBOMA/BHBOIA H IMaMATH
B MII. 3ameTtum, uTO MII, Kak IpaBHJIO,
ydyaCcTByeT BO BCeX ornepaunmax rnepeHo-
ca OaHHHX. YOpabBJjdwilasa WHHa Ipen-
Ha3HaueHa IJis repegayH yhnpaBJIsgi-
WX CHTHAJIOB, NMPHU3HAKOB COCTOSIHHUA
nepupepunHOro O60pPYyHOOBAaHUS U Npolec-
copa. OnuH 3HAK OBOUYHON HHOOPMALIUU
/1,0/ HasHBaeTCsa 6UTOM. DJIeKTpUUec-—,
KUY 6uT uHdOpMalLUuM - STO JiIOrHUYeC-—
KUY ypOBeHBb HAIPAXeHUs CuUrHajia. AM-
MIIUTYyOa JIOTHMYEeCKUX YypOBHEH IOUCKpeT-—
Ha: Jor. 1 - BHCOKUI YypOBEHBb,
Jjor. 0 - Huskunt. MI obpamawnTcs
C OaHHBMHM He KaK C. OTOeJIbHBEIMU Ourta-
MH, a KakKk C rpyllaMd 6UTOB, HA3H-
BaeMHx "cisioBamu". Haubojsiee pacrpo-
cTpaHeHH MII, onepupywmue 8-01THEMH
cnopamu usim 6amrtamMu. OTU MIl Has3wHBa-
TCcAa 8=6UTHEMH. Ina 8-6UTHHX MIPO-

LIeCCOpOB BauT u "CIoBO" CHHOHHUMH,
ONHAKO TepMHH "cnoBo" wucnonb3syercs
TakKXe s OB6O0O3HAUYEHUA TI'PYIINH HU3

16 u 6oyee 6urT.

IMPOT'PAMMEI

IIJ1a BHIIOJIHEHUA CUHUCTEMOM HeOob6-
XOOUMOM 3anauyu TpebyeTcs COOTBETCT-
BYWIHH CIIMCOK KOMaHI:

1/ cuuTaTh OAaHHHE C KJIABUATYPH;

2/ 3anucaTh OAaHHHE Ha OUCIJIeH;

3/ NMOBTOPUTHL C marom 1.

YTO6H MII MOTI BHIIOJIHUTE 3agadvy
B COOTBETCTBHHU CO CIIHCKOM KOMaHI,
KOMaHIOH OOJIXHBE OHITE IepeBeleHH B
Konm, TOHATHEHM MII. 2TH KOOH 3aTeM
COXPAaHAITCA B IIaMATH CHCTEeMH . MI Ha-
YnHaeT paboTy, CUUTHBAA IIEepBHH KO
U3 namMaTu, pacumdpoBHBAET COOTBETCT-
ByWIYyI0 KOMaHOY YW BHIIOJIHAET yKa3aH-
HYI0 B HeHM onepaluiln. 3aTeM Ipoleccop
CUMTHBAaeT KOMaHOy U3 cJlenywpumey sauen-
KM TIaMsaATH U CHOBAa BHIIOJIHAET COOT-
BEeTCTBYKIYI0 OIlepalluild. 3TOT npolecc
MIOBTOPSAETCHa C IOocJjenywumuM nepebo-
POM COOTBETCTByWHUX AdYeek. Omnpene-
JIEHHHEe KOMAaHIH 3acTaBJagnT MI "ne-
PENpHTHYTh" Ha IOpyro¥ anpec MaMsaTH,
MUHYSI YCTAHOBJIEHHHMN IOPANOK ouepemn-
HOCTH, IJI BHIIOJIHEHUS I[OCJenyomeit
KOMaHOH. IIporpaMmMa MOXeT BO3BpPATUTH
MII K BHIIOJIHEHUI0O KOMaHIOH C aIpecoM B
Hauvajie NporpaMmMu, o6bpas3ys LUKJ, KO-
TOPHM TOBTOPHO BHIIOJIHAETCHA. DTO IO3-
BOJISET CO3IaTh KOPOTKYH INporpaMMy
IOJIS oOIepalnud, IOBTOPAKHHUXCSA MHOI'O
pas.

IOPAMBEPH C TPEMSI YCTOWYUBBIMU
COCTOAHUAMHU

Bce ycTpocTBa B MHKpOIIpolec-—
COpHOM cHcTeMe OO6MeHuUBawWTCsa HUHOODP-
Maluell NMocpeICTBOM OIOHOM U TOH Xe
IIMHH JAaHHHX. MII BHOHpaeT KaKoe-ToO
OOHO YyCTPOMCTBO IOJid BHBOILA €ro
OAaHHBIX Ha UHMHY IOAaHHHX W OTKJw4YaeT
opyrue. Tako pexumM paboTH TpebyerT,
YyTOOH yCTpOMHCTBa HMEJIU TpH YyCTOH-
YHUBHX COCTOSIHUA, KOTOpPHE II03BOJIAJIH
6u Npoueccopy ofMeHuBaThbcsa HHOOpMaA-
Ly¥er B KaxXOuHP MOMEHT BpeMeHH TOJIBKO
C OIOHUM BHOpPAHHEM yCTpoMcTBOM. Ha
pHC.3. TNOKa3aH TpUCTAaOUWJIbHHA Opan-
Bep U ero tab6nuia HMCTHHHOCTHU. bBy-
dep uMeeT paspewmakomuii Bxon. Korma
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Puc.3. TpuUCTaGUNBbHHI OparBep

VPOBeHb HAaNpsXeHUs Ha pa3spemanmeM
BXOoIe HU3Kuu, 6ydep paboraeT Kak
OBHYHO, T.e. CHT'HaAJI CO BXopma mnoma-
eTcss Ha BHXOHO. Ecyiu Xe Ha pa3pema-
omeM BXOIe BHCOKHP YyPOBEHBb, BHXOII-
HO¥ CHT'HaJl UMeeT TpeThe COCTOSHHe,
KOTOpOEe HAa3HBaWT COCTOSHUEM C BH-
COKHUM HMIIegaHCOM.

Ha puc.4. mnmokaszaHa 3KBUBAJIEHT-
Has Lenb, KoTopasa obecrneuywBaeT
TpeThe COCTOSIHHUE.
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Puc.4. DKxBUBaJIEHTHas CXeMa TpHCTa-
BHJIBHOT'O HOparBepa

CHTHAD A
PASPEIIEHHE

CUTHARA A

CUTHAD B
PASPELUEHHE

CATHANA B

CUTHAN ©
PASPELIEHWE

——
CHTHANIA C J%

CHTHAN D

PASPEWEHHE
CHTHANA D

Puc.5. BHXOI UYeTHpeX CHUIT'HAJIOB Ha
o6y JIMHUI

TpuctabusibHEE OpaiBepH 103BOJIA-
0T COBMECTHO paboTaThk HECKOJIbKUM
yCTpo¥CTBaM IMIpHU HUCIOJNIB3OBaHUU OO~
HOM JIMHUM IOaHHHX. Ha. puc.5. nokasa-
Ha Lelnb, HAa KOTOpPYW IIOCTYIIAnT UYe-
THpe pasJIHUYHHX CUrHasna. B ciydae
OOHOBPEMEHHOTI'O IIPONYCKaHUuA HUX Ha
BHIXOQ, JIOTHYECKOEe COCTOSIHUEe CXEeMH
6EUIO OH HeonpenesiIieHHEM, [losToMy
HeOO6XOOUMO HCIOJIb30BAaTh CHUTHAJIH yMl-
paBJIEHUA, KOTOpPHE OH. pa3ngesiiiii BO
BpEeMeHH IOoCTyIanmyrw BXOIOHYI HHOODP-
Mauuw. g 5TOro OmJIM pa3spaboTadHH
HHTerpaJIbHHE CXEeMH, cormepxamue
TpUcTabunbHHe gparBepH. Taxk HanopHu-—
Mep, MII ¥ namMaATh UMEKNT Cleluaslb4dnM
BHIBOI, IO KCTOPOMY MOXHO YyIpaBJIATh
HUX BHXOIOHBIMM IOpaBepaMy.

MUKPOIIPOLLIECCOP

Ha puc.6. nokas3aHsn OCHOBHEHE
CUT'HAJIHI TUIIUYHOI'O MII. 3mechr MH BU-
ouM 16 angpecCHHX JIMHUP, 06pa3yrumux
WHUHYy ajgpeca, ¥ BOCEeMb JIMHUM IOaHHHX,
obpasypmux WHHY OaHHHX. [HWHA OaHHBHX

- IOByHallpaBJIeHHas. DTO O3HA4aerT,
YTO OAaHHHE IO Hel MOTYT IIPOXOIHUTH
B OOOMX. HanpaBJIeHHUAX. CUTHAJIHI 3A-
[IMCh ¥ UTEHWE - CUIr'HAJIH, YyIlIpaBJigl-
mye NOTOKOM HOAaHHHX II0 MKWHEe OAaHHHX
/T.e. OINpelesiSNT HAlpaBJIeHUE OBU-
Xewusa OaHHuHX/. CurHasu CBPOC #
TIPEPHIBAHWE o6ecrneuyuBawnT pOo6aBOUYHHE
dyHKUIUM yIhOpaBJjiIeHHusaA: cHT'HaJ CHPOC
HCIIOJIb3yeTCsa IOJIA [IPHUBEeIeHUs B HCXOoO—
HOE COCTOSIHUE BHYTPEeHHen cxemu MII,
curuan IlpepmBaHue 1o3BoJsigseT MII npe-
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Puc.6. OCHOBHHE CUTHaJH MII



PHBATh BHIIOJIHEHHE TeKyume¥ 3amadu

Oy HeMeIJIeHHOI'O peumeHud IOpyron
3anavyu . HUCIIoslb30BaHHe BCeX CHI'Ha-
JIOB OyneT OIIMCaHO B pa3pgesax, kKa-
cawmuxcs annapaTHO! YaCcTud MHKPOIIPO-
LIeCcCOpHEIX cucTteM. Cursxan CHUHXP.
CHHXPOHH3UPYyET BCe yCTpOHNCTBA B CHC-
TeMe H yCTaHaBJINBaAeT TeMIl BHIIOJIHE-
HUS KOMAaHJI.

CTPYKTYPA IAMATHU

O6HMHO B MHKPOINPOLECCOPHHX CHC—
TeMax HCIOJNIb3YIT HUHTEeIr'paJIbHEHE CXEMH
NMaMsaTH OJiS XPaHEeHUus NIporpaMM U OaH-—
HHX. CymecTBYIWT MHUKPOCXEMH, CIOCO6-
HHE XpaHUTL 6Gojsiee 64 THC. OGUTOB B
OOHOM KpHCTaJsle. 65536-6uTHas na-
MSITh MOXET XPaHUTDb CBHIIe 8 THC. CHUM-
BOJIOB HJIM X€ OKOJIO TpeX CTPaH!ul Ma-
WHWHOMXACHOTO TEeKCTa Ha Kpucralie
momwambild okoso 1 cm2. IIpocTeiumMm
3arnoMHMHaKWmMUM yCTPOUCTBOM SBJIAETCS
TPUITrep, KOTOPHM XpaHUT 1 6UT HUH-
dopmanuu. PerucTpH COOEpXAaT HECKOJIb-
KO TpuUI'TepOB B OIOHOM KOpIyce C 06-
m¥M BXCIOOM CHHXPOHH3ALHUU. TexXHOJIO-
rusg BUC nos3BonsgeT pacnojsaraThb THCSA-
YW TPpUITe€pPOB B OIOHOM KOpIIyce, HO
OOHAKO IpU COEeIOWHEeHWHU THCAY Tpurre-
POB B OIOHOM KCpPIIlyCe HEeBO3MOXHO
UMEeThb OTIOEeNIbHEM BHBOIL IJIS KaxOoro.
Ons peumeHuss 3TON Npo6JsyieMbl UCMOJIb—
3yHNT aIpeCcHHEe BXOIH IO BHOOpa HH-
Tepecywmero Hac Tpurrepa. Jemudppa-
TOp, PAaCIIOJIOXEHHHM B KpucTalje na-
MATH, pacuudpoBEHBaeT aapeca U CBf-
3HBaAEeT BHOpPaHHYKW SAYEeNKYy C BHEHBOIOOM
OaHHHX. Ha puc.7. nokasaHa NpPUHIIU-
nuanbHasg cxeMa 8-6HTHOM IaMSTH
/CymecTBYIT Iropas3mgo BoJjiee KpyIHHE
o6beMH namaTH/ . A NPOCTOTH yKasa-
HHl TOJIbBKO BHXOIHEIE LNy IOaHHEX. lle-
mndpaTop npeobpasyeT OBOHUUHHE angpec
Ha BXOIe B BOCEMb OTIOEJIbHHX BHXOIOB,
OOMH IIJIA KaXOo¥ BO3MOXHOM KOMOWHa-
IIUYM Ha TpeX aIpeCHHX JIMHUfAX. DTU
CUT'HAJIHl YIIPaBJAKNT TPUCTaObUuIbHEMU
IpaiBepaMH Ha BHXOIIEe KaxOon sYerku
namaTu /Tpurrepa/. JaHHHe U3 angpe-
COBaAHHON fAYeMWKMW IOMewawnTCs Ha JIMHUI
BHBOIA IOaHHHX. Takol MexaHU3M 03—
BOJIS€T HCIIOJNB30BaTh OOHY JIMHUKI HOaH-
HEIX OJIS BCeX fAYeeK IaMATH B KpucCTal-
je. CTpykKTypa [IaMATH MOXeT conep-
XaThb He TOJsibko 1, HO 4, u 8 paspsa-
OOB B 3aBUCHMOCTH OT THIlAa HHTerpaJib-
HoM cxemun /UC/. Ecymm UC umeeT 8 uH-
dOpPMalMOHHWX BXOIOB, TO Kaxnas
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Puc.7. IpuHUMIIHAJIbHAsA cCXeMa IaMaTH
Ha 8 o6ur

gYerKa NaMATH XpaHUT 8 6uToB HHOOD-
Manuu. HecMOTpsi HA TO, UTO INaMATh
MOXEeT cogepXaThb THCAYH fAYeek, ono-
HOBPEMEHHO MOXEeT OHTBb IOCTYIHOH
TOJIBKO OpHa. YHCIO agpecyeMHX sa4Ye-
€K 3aBUCUT OT UYuCJia aOpeCHHX JIMHUH.
Ecsm agpecHass JIMHUSA OOHA, TO MOXHO
BHIIEJIUTH IOBe aYelku c angpecamu: 0
unu 1. HUcnonp3ys OBe aIpeCHHe JIu-
HMM, MOXHO BHOpaATh OIOHY U3 UYeTHpeX
gsyeex: 00, 01, 10, 11. O6GHYHO YUC-
Jlo svyeexk N, roe N - umpcygo agpec-
HHX JIUHUH.

[IOCTOAHHHE U OIIEPATHUBHLBIE
3ANIOMUHAKIUE YCTPOUCTBA

HHTerpajibHHE CXEMH IaMsaTH, UC-—
MONb3yeMHe B MUKPONPOLECCOPHHX CHC-
TemMax, INoapas3OesigsoT Ha OBe KaTero-
pPHUH: NIOCTOSHHHE 3allOMUHAaKIHUE YyCT-—
poncTtBa /II3Y/ ¥ onepaTuUBHHE 3aro-
MHHawomue ycTpowcrBa /03V/. N3y -



9TO NaMATb, C KOTOPOM MOXHO TOJIBKO
CYuTHBaTL. HNHOOpMauLusa s3amnporpaMmMu-
poBaHa B Hee elhle TIpY U3TOTOBJIEHUHU
WUJIK Xe C IIOMOUmbI CllelHaJyIbHOM IIpo-
UedypH - IIpOr'paMMHUPOBAaHUA OO yCcTa-
HOBKM ee B cxemy. [IlporpamMma, 3z3amnu-
cuBaeMmas B I[I3Y, vacTo aABISeTCH
nIporpaMMoOy CTaHIOapTHOr'o MaTobec-
neuvenuss. O3y - 3TO mamsaATh, B KOTO-
poO¥ IOaHHHE MOI'YT XPAaHUTBCHA U H3Me-
HATBCA. BaxXHOM OCOOGEHHOCTBLI TNOJIYy-
IIPOBOOHUKOBHIX O3Y ABJIA€TCS HUX He-
MTIOCTOAHHOCTSD : OHH TEepSAKT CBOI
vHOOpPMALIUI IIPH OTKJIOYEHHUU ITHUTAHUS
U HEeBO3MOXHO TNpenckas3aThk, Kakasg HH-
dopmManuua 6ynmeT 3anuca”Ha B O3V noc-
Jle ero BKJ4YeHusa. Comepxumoe I3V,
HAao6OopOT,He MOXeT OHTb H3IMEHEHO, 103-
TOMY OHO MCIIOJIb3yeTCsa OJiT XPaHEeHHUs
TIOCTOSIHHOW INPOT'paMMH M TIOCTOSHHHX
OAaHHHX. IS BpPEMEHHHX IpOoTpaMM H
XpaHeHUusA OAaHHHX HeobXOoOuMO HCTIOJb-
3oBaTs O3Y, Ha puc.8 mnokasaxo II3Y,
copepxamee 2048 cji0B 11O BCCEeMb pas-
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Puc.8. 2Kx8 N3y

pAOOB kKaxmoe uyu 16348 6utoB. Ilpu
HMCIOJIb30BAHUK OOJIbLIMX OBBHEMOB Ma-
MATH BBoOmuTCHA uuciio K=1024 /210
6uT/. TakuM oO6pa30OM, BHuEYyKa3aHHas
namaTs comepxuT 2K 6anmToB unm 16K
6uToB. Tak Kak kKaxmasa suerka CoO-
OepxuT 8 6uUTOB, TO TaKasa CTPYKTypa
onucHBaeTcs kak 2Kx8 II3Y. Korzma Ha
Bxone ‘BK /BuGOpkKa KpucTtasa/ HU3-
KU ypOBEeHBb, BHXOOHHE »Opa¥BepH

[13Y npuBeIeHH B OeHCTBHe. Korma
ypoBeHb Ha BK BrHCOku#N, uHOpMaAnu-
OHHEEe BHXOIH HaXOOATCHA B COCTOSAHHHU
C BHCOKHM uMIelaHCcoM. TpuCTabuib-
HHE BHXOOH ITO3BOJIANT OOBbEeOUHUTH
JIMHWUY OaHHHX MHOTUX YCTPOMUCTB H"
BHIOpPATh OOHO YCTPOMCTBO NyTeM IIO-
madyu Ha BXon BK HU3KOI'O YPOBHA.

8

Ha puc.9 mnokaszaHo 1Kx8 O3V.3To
03Y conmepxuT 1024 BOCBMHOUTHHX
AYerKH . JIMHUU OaHHHX ABJANTCS OBY-—
HamnpaBJIEHHEMH , TaK KaK OaHHHEe MOTr'yT
TIOCTyIaTh B [IaMATH HWJIM CYUTHBATHCSH
u3 namMaTtu. O3V umMeeT OOOABOYHHMN
yIIpaBigomuil BXOm, Ha3HBaeMHH
3AIIUCH/YTEHUE. 8 3aluCH OAaHHHX B
O3Y BmHbupaeTcsa azgpec, IOaHHHEe I0C-—
TYIawT 10 JIMHUAM JAaHHHX U Ha BXOoIe
3AIIUCHL/YTEHUE ycTaHaBJIMBaAEeTCSA HHU3-
KU ypoBeHb. EcJim B 3TOT MOMEHT Ha
BXome BK TakXe HHU3KHUM YypOBEHB, TO
uHdopmMaliua 3aHOCUTCS B IaMATh.

OBHYHO JIMHUSA 3allMCH aKTHUBHA IIpHU
HU3KOM YpOBHE Ha Hel. DTO O3HAavaer,
YTO €CJIU YyPOBEHBb BHCOKHI, TO IpO-
M3BOOUTCA CUYHTHBAHHE, €CJIH HU3KHUH
- 3anuck. 3aMeTuM, YTO 3TOT BXOI
HEe aKTuBeH OO yCcTaHoOBneHus BK.

TI3Y u O3Y OHBANT CaMeIX pa3Jiud-—-
HEIX THUIIOB M C Pa3HHM KOJIUYEeCTBOM
CJIOB U pa3psadoB. B mnocienymwommx
pasgesiax I[I3Y u 0O3Y 6ynyT paccMoTpe-
HEH 6o0Jiee TIOOPOOBHO.

IHRRARAR

1Kx8 03VY

Puc.9.

Vpok 2

CHUCTEMBl €YUCJIEHUSA

B 3TOM paszesyie pacCMaTpHUBaAWNTCH
mecsasTUYHAs, IOBOMYHAA, BOCBbMepUUHas
U mecTHaguaTepudYHas CUCTEMH CYUC—
NeHuss., YesioBeK OOHUYHO paboTaeT C
oecaTUYHOM cucTeMol, a uudpomas
5BM - C OBOMYHO¥M cucTeMoi. IIoCKOJIb-
Ky Haubojiee Jierkoe IpelcTaBJIEHUE
OBOUWYHHX BeJIMUHH OB6ecreunBanT
BOCbMepHUUYHasaA U uWecTHaglaTepuuHas
cucTeMH, "Mukposnab6" uHCIONb3yeT
mwecTHagUaTepUYHyKw CHCTeMy IOJja npen-



CTaBJIEHUSsT OBOUYHO3AaKOIOUPOBAHHBIX
nmporpaMM ¥ OAHHHX.

PaccMoTpuM obumee IIpencTaBJI€eHUe
YycCeJsl B pa3JIMUHHX CHCTEeMAaX CUYHUCJIEHUS.

JECATUYHAA U IOBOUYHAS
CUCTEMBl CUYUCIIEHUMA

Haubosiee npuBHYHON IJisT Olepa-
TOpa ABJIAETCSI OeCATHYHasg cucTeMa
HJIM CUCTeMa C ocHoBaHueMm 10. Oc-
HOBaHue 10 o3HaAYaeT, UTO OIHUM
IMOPOBEIM 3HAKOM MOXHO IpPEeICTaBUTh
OecsATh pasJIMYHHX 4ymcen: 0, 1, 2,

3, 4, 5, 6, 7, 8, 9. lludpoBue DBM
HCIIONBb3YKNT OBOUYHYI CHCTEMY HIIH
CHCTeMy C OCHOBAaHueM 2. 3TO 3Ha-
YUT, YTO OOHOM LUPPOH MOXHO MNpen—
CTaBUTh IOBa pas3JIMUYHHX uucia: 0 u 1.
9TO ecTecTBeHHAsA CHCTEMa CYUCJIEHUSA
oy nuPpPOBHIX CHCTEM, IOCKOJIBKY Lud-
POBOM CHI'HaJl UMeeT TOJIbKO OBa COC-
TOSIHUSI: HU3KOE KU BHCOKOE, KOTOpHEe
MOT'YT OHTBH WHTEPNPETHPOBAHH, Kak
O0m1l.

B Tabin.l cpaBHUBAWTCHA Iecs-
THUYHAA ¥ OBOUYHASA CHUCTEMH CUYHCIIe-
HHSI. B ODeCATHUYHON CHCTEeMe TO3UIIUU
uudp UMenT clempywmue Beca: 109=1,
101=10, 102=100, 103=1000 u T.x.

B nBouuno#u cucrteme 20=1, 21=2,

22=4 y T.n. YTOGH IIepeuTu M3 OBO-
MYHOM CUCTEMH B HOECATUYHYI, OeCs—
THYHHE 4YHCJIa B CTpOYKe MNPOCTO CKJyla-
maBawTcsa:  11001=/1x20/+/0x21/+
/0%22/+/1x23/+/1x24/=1+0+0+8+16=25.

IJecATUYHass U OBOUYHAA

B Tabtn.2. IpuBeIeHH IOBOUYHHE 5SKBU-
BAJIEHTH IOecATUYHHX unudép ot 0 mo 31

BMeCTe C WeCTHAOUATepPWYHHMH U BOCH-
MEepUYHHMH TpelncTaBJjieHuaAMH. Puc.l
[IOKa3HBaeT MexaHu3M IIpeobpa3oBa-
HUSA YucJa U3 JeCATHYHOM B IOBOHY-
HYI0 cucTeMy. CHauajia OeCsaATUYHOe
YUCJIO OeJIMTCS Ha 2, OCTaTOK OT Je-
JleHus /KOTOpHM B 3TOM IIpUMeEpe pa-
BeH 1/ cTaHOBUTCHA MJIaIuluM pa3psaloM
pesyabTaTa /KpadHuM crnpaBa/. Pe-

13:2=6 ocmamok 1
6:2=3 acmamok 0
J:2=1 ocmamok 1
1:2=0 ocmamox 1 j
\

-——e—j%a =
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Puc.l. Mpeo6pasoBaHUe YHCJIA U3 Ie-—
CSITUYHOM B IOBOHYHYI CHCTEMY

3ynbTaT HOEJIEHHS 3aTeM CHOBAa IeJIuT-
ca Ha 2, ocTaTok 6ymeT BTOpPHM pa3-
PAOOM pe3yJbTaTa. ITOT IIpollecc
npomosKkaeTCsa OO TeX Iop, IIOKa B
pe3yJbTaTe 4YaCcTHOe OT IeJIEHUS He
CTaHeT paBHHEM HYJIO.

Tabnuua 1

CUCTeMbl CUYHCIJIEHHUuSA

Bec kaxmoro JecATuyHasas cUCTeMa IBOMUHAA CHUCTEeMa
paspsana 10411031104 |101 100 24 23 22 21 20
IIpuMep 1 9 6 0 1 1 0 1 1 0
19 601=1x104+9x103+6x102+0x101+ 10110=1x24+0x23+1x22+1x21+0x20=
+1x100=10000+9000+600+1 =10+4+2
100=] 20:1
10l1=10 21=2
102=100 22=4
103=1000 23=8
104=10000 24=16




Tabauna 2

IBOWYHOE, BOCBMEpHYHOEe U
mlecTHaOilaTepuYHOe

npencraBJieEue
IBouuHas | OJecsa— |BoceMe-|llecTHan-
TUYHAasA| pUYHAS |llaTepud-—
Has

00000 (0] 0] (0]
00001 1 1 1
00010 2 2 2
00011 3 3 3
00100 4 4 4
00101 5 5 5
00110 6 6 6
00111 7 7 7
01000 8 10 8
01001 9 11 9
01010 10 12 A
01011 11 13 B
01100 12 14 C
01101 13 15 D
01110 14 16 E
01111 15 17 F
10000 16 20 10
10001 17 21 11
10010 18 22 12
10011 19 23 13
10100 20 24 14
10101 21 25 15
10110 22 26 16
10111 23 27 17
11000 24 30 18
11001 25 31 19
11010 26 32° 1A
11011 27 33 1B
11100 28 34 1C
11101 29 35 1D
11110 30 36 1E
11111 31 37 1F

BOCBMEPHYHAS CHCTEMA

[IockONkKYy OBOWYHEIE UYMCJIa CcomOep-
xaT o6onpume nudp, ¥YeM UX OeCATUUYHHMN
3KBUBAJIEHT, OHH 6OoJyiee TpyOHH B 06—
pameHuu. HarlpuMep, IMpH 3alucCH YuUC-
nma "10111001" nerko cmesiaTk OMMUOKY
u 3anucatsb "10110001". YTtobm uszbe-
XaTh MNOHNOOGHHX OuMOOK, HEO6XOOUMO
60Jyiee KOMIIaKTHOe IIpejncTaBJ/ieHue IOBO-
WYHEIX 4Yucesi. MOXHO OBJIO OB UHCIOJIB-—-
30BaTh OEeCsiTUYHHE 4YuCJla, HO INpeob-
pa3oBaHUue U3 OeCATUYHON B OBOUYHYN
CHCTeMy OuYeHb HeymoBHO. Ha puc.?2
IIOKas3aHoO NpencTarBJIeHUWEe, Has3HBaeMoe
BOCBMEPHUYHON CHCTEMOM, T.&. CHUCTe-
MOM C OCHOBaHueM 8.
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Puc.2.
HUSA

BoceMepuuHasi cucTeMa cuucie-

IBOMYHOE YWUCJIO OEeJIMTCH Ha TI'pyll-
TIH MO TPHM pa3psalda Kaxias, HavuHas
cnpaBa. Kaxpmasa Takas Trpylna 3aMeHsa-
eTCsI ee BOCBMEPUUYHHM SKBUBAJIEHTOM.
MloaToMy OBOMYHOe uuciyio "101001" mo-
XeT OHTb IIpelCTaBJIEHO KaK BOChbMe-
puuyHoe uuciyio 51. OmHako, XOTHA BOCH-
MEepHUUYHHE 4YHCJIa U BHIJIAOAT, Kak Oe-
CATUYHHE, HUX HeJNb3d nyTaThkb. Jecsa-
TUYHHM SKBUBaJIEeHT 4yuciya 101001 ecTs
20423425=1+8+432=41. Topas3mo Jjerue
NMPpOU3BEeCTH INpsMHEe M OBpaTHHEe Npeob-
pa3’o0BaHUA MeXOy IOBOWYHOM U BOCHMe-
PHUYHOM CHUCTeMaMM, 4YeM MexXIy IBOWY-
HO¥ U OEeCATUYHOM.

HNECTHAIOUATEPUYHAA CHUCTEMA
CUUCJIEHUA

IpyruM npencTaBJIEeHUEM IOBOWYHHX
uypceJsl fABJIAETCHA HUX IIpeldcTaBJIeHHEe B
mecTHaOUATEePUYHOM CHCTEMe cuucje-
HUS HWJIU CUCTEeMe C OCHOBaHueM 16.
Kaxnmas rpynmna M3 YeTHpeX pa3psldoB
3aMeHseTCsS OOHHM CHMBOJIOM /puc.3/.

Taxk Kak 4YeTHpe paspsala 3aHuMa-
eT mpencTaBisieHue dYucen oT 0 mo 1510
HeOob6xXoOouM crocob mJjs npelncTaBJIeHUus
OEeCATHUYHHX BenuuuH oT 10 mo 15.

O 2TOM Lleyiu HUCIONBb3YyWT O6YKBH OT

A o F. B mecTHaguaTepuyYHOM cucTe-
Me /kKak IMOKa3aHO Ha puc.3/ cuerT
Begercs Tak: 0, 1...8, 9, A, B,

¢, b, E, F, 10, 11,... IIpeobpasoBa-
HUA MexIy IOBOHWYHOM M mecTHanuaTe-
PUYHOM CHCTeMaMH O4YeHb JIeTKH. IIBO-
UYHOE YHUCJZIO OEeJIMTCS Ha TPYINH I0
uyeTHpe pa3pana, W Kaxpmasa Tpylna
npeobpa3yeTcsas B COOTBETCTBYIOMUMN
CHUMBOJI. UYTOOBH IIpou3BEeCTH O6paTHoOe
npeobpas3oBaHue, KaxXigwl¥l CHMBOJI 3aMe-
HAETCHA YeTHpbMS paspsanaMu. [IpUBHK-
HYVB HCHOOJIb30BaTh OB6ykBYy A mjs o603-
Havenusa 10,B - onsg 11 u T.m., MOX-
HO BHIIOJIHSAATH IIpeoBpa3oBaHUA OUEeHb
nerko. lllectHaguaTepuyHass cUCTeMa,
HauboJiee WMUPOKO ymnoTpebngemas,
6yOoeT HCIOJIb30BaHa B JaHHOM yUYeBHOM
Kypce. OHa 6ojiee npennouyTUTeNnbHA,
ueM BOCbMepuUHasi, ITOCKOJIbKY BOCBHMH-—
paspaOHOe OBOUYHOE UYMCJIO MOXeT OHTh
IpencTaBJIEHO OByMs WEeCTHAaOUAaTHpas-—
DPAOHEMY CHUMBOJIaMHM U B TO Xe BpeMsa



TpeMsd BOCBMHUPA3PAIOHEMU. [IO3TOMY
mecTHagluaTepuYHoe MIpelcTaBJIEeHUE YH-
cenl 6oyiee KOMIIaKTHO.

11 1 110 01 0

~" /| *Y—~—"1111 00102=F21g
F 2
IBouuHas [lecTHanua- Jducnmneu
TepuyHas

0000 0 0

0001 1 1

0010 2 2

0011 3 3

0100 4 4

0101 5 5

0110 6 6

0111 7 7

1000 8 8

1001 9 9

1010 A A

1011 B b

1100 C C

1101 D d

1110 E E

1111 F F

Puc.3. llecTHamaTepuyHas CHUCTeMa
CUMCJIEHUS

TEPMUHOJIOT'USI PA3PSIIOHHX NO3ULUHA

I[Ipy paboTe C OBOUYHHMH YHCJIA~
MM HHOI'Ila HEeO6XOIOMMO PaCCMOTPETHb
OTHOeNbHHN 6UT MJU CpyIIy OUTOB.
Kpauup 6uUT CcrnpaBa Ha3HBaeTcsa Muan-
WMM paspAOoM, a KpaWHUMN JIeBHH OHUT
Ha3HBaeTCA cTapuuM pas3psanom. Ilpu
paboTe Cc rpyrnno# 6UTOB KpaWHUU Jie-
BHM OHT B CJIOBE HAa3HBaAeTCHA pa3psa-
IOOM HauWBHICHIETO IIOpAOkKa UJIM HaAubo-
Jlee 3HavamuM. KpalHu#t 6UT cIpaBa
Ha3HBaeTcsa OMTOM HAHWHU3WEro nopdan-
Ka WM HauMeHee 3HavamuM OHUTOM.

VYpok 3

OCHOBH MATOBECIIEYEHUSA

Kak omnucaHO B NpedHaoyieM pas-—
IOesie, cuUcTeMa MHKpO-3BM COCTOUT
U3 amnlapaTHO¥ 4YacTH U MmaTobecrne-
yeHHsa. [Iporpamma nuumeTcsi cHavasjla B
TAKOM BHIe, KOTOpHM ynmobeH Ojsa npor-
paMMHCTa, a 3aTeM OHa MOoJIKHa OHTh
IeperiycaHa U XpaHUThbCHA B KoHax,
"HOHATHHX" MII. MII 3aTeM CUHUTHBAET

BXOL § ﬂXﬂﬂﬂl]ﬂ mi| 1670k B%gz}ﬂon

3TH KOIB M3 IIaMATH B BHIIOJIHFET ykKa-
3aHHBIE OIlepaliiu. BaXHO INIOHATHL, UYUTO
MOXeT QJeJjylaTh MHKPO-3BM ¥ uero oHa
oesaThb He MOXeT.

YET'O HE "IIOHMMAET" MHKPO-3BM

[Ipy CcoOCTaBJIEHHWU NPOTr'PaMMH TIPOTr-—
PaMMHCT JOJIXE€H paTk MHKDPO-3BM ne-
TanbHO2 OIHCAHUE ee OencTBUuH. MUkKpo-
5BM MoXeT IOeucTBOBaATh C OOJyIbHION
TOYHOCTBI M CKOPOCTHK B TeYeHue IJIu-—
TeJIbHOT'O Iepuolja BpeMeHU, HO eH
Heo6xXOoOouMO OaThk 4YeTKoe 3amaHue. OHaA
MOXeT pearupoBaTh Ha H3MeHEeHHe yC-
JIOBHUM, HO TOJIBKO B TOM cCjyvae, ec-
JIJM BBeOgeHa nporpamMma, coobmas em:

"B maHHHIX YCJIOBUSIX HYXHO cIesnaThb
cienyumee" . KOMNbIOTEpH OEUCTBYIOT
JIoTUYeCKH, HO He ob6yadawT TBopuec-
KUMH CHOCOB6HOCTsSAMH. Kaxymascsa pa-
3YMHOCTE MHKPOKOMIILIOTEPOB SABJISETCS
BCETrO JIHWb pPe3yJibTAaTOM 60JIbHIOTO
ypcrsia nporpamMm, 3aJIOXKEHHHIX B HUX.

MUKPO-5BM KAK JIOTMYECKOE
YCTPOUCTRO

MUK pPONpPOLIEeCCOPHEIE CUCTEMH 4Yac-—
TO HUCIOJB3YHWTCS OJIS 3aMeHH CXeM,
COCTOSAmMUX M3 CTAHIOAPTHHX JIOTHYEC-
KX YCTPOHCTB. UTOBH NPOUILIINCTPHUPO-—
BaTh DPA3HUIy MeXay "3arlporpaMMHpPO-
BaHHEMH" ¥ TpPaIUIIMOHHHMH JIOTHUYEeC-
KMMHM YCTPOMCTBAMM, pPaCCMOTPHUM
ucrnonbsoBaHue MII B kauecTBe IIpOCTOH
cxeMHn "U". Cxema "U", ocCHOBAaHHAA
Ha' MII, TpebyeT BXOOHOTO IIOpTa nOJnsA
BXOIOB CXEMH U BHXOIOHOT'O MOpTa IOJs
BHXOIOB cxeMH /puc.l/. MII, ucnons-
3yss KOMAHIH, XpaHsmpecs B IIaMATH,
BHHNOJNHAeT dyHkuuio "U". [IoCKONBbKY
cxema "U" uMeeT TOJBKO OOMH BHXOX,
TpebyeTCcs TOJIBKO OIUH pa3psAl B BH-
XOINHOM TIOpTe.

Iona cxemn "U", OCHOBaAHHOM Ha
MII, TpebyeTCsa COOTBEeTCTByKmas IIpor-

LT — |

napT TAMATH

BbiX0h

| Ip——
WnHA  LLAHHbIX

Puc.l. CxemMa MHKpoOIpolieccopa, BHIIOJN~-
Hawomero oyHKIuMU cxemsl U
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pamMMa.
MaHI,

Janee NpUBOOUTCA CIHCOK KO-
BHIIONHAIUX OyHKIHID "U" .

1. CuuTaTh OAHHHE C BXOIHOTO
nmoprTa.

2. MepenTu Ha mar 5, ecnu Bce
BXOOB MMEKT BEHICOKHM YpPOBEHBL, B
NIPOTHBHOM CJliydae - TIpOHOOJIXaTh .

3. YCcTaHOBUTH HH3KHUP ypOBEHb
Ha BHXOIE.

4, TlepediTu Ha war 1.

5. YCTaHOBHUTE BHICOKHH YypPOBEHb
Ha BHXOJIE.

6. IlepenTn Ha mar 1.

CHavasla CYHUTHBAKTCA IaHHHE C
nopTa BXOoma. 3aTeM IaHHHEe NpoBepsa-
I0TCS Ha BHICOKHI ypOBeHb. Eciau Ha
BCeX BXOIIax ypOBE€HBb BHICOKHWI, Ha BH-
Xooe yCTaHaBJIMBAETCS TOXe BHCOKUM
YPOBEHb, B INPOTHBHOM CJjlydyae yCTaHaB-
JIMBaeTCA HU3KUN ypOBeHL. Kormga
nporpaMma 3aBepuieHa, IIPOHCXOIOUT Ie-
pexon Ha war 1 ¥ moBTOpeHue. Ilpu
5TOM H3MEeHEeHUA Ha BXOOax IOCTOSHHO
OTpaXawTCsa Ha BHXOIE.

I'paduuecku nporpamma npegcrTaB-
JIeHa CTpPYKTYPHOM CXeMOH, cocTosumen
1u3 OJIOKOB pa3JIMYHHIX THUIIOB, Ccoenou-
HEeHHBIX JIMHUAMH /puc.2/: NIpPAMOyIOJb-—
HEMX OJIOK oO6o03HavaeT JiloOne IOerCcTBUA

: HET 14
(BASBARHE TIPITPAIR)

Puc.2. OCHOBHHE THIIH BJIOKOB

pOrpaMMH, POMOBHUYECKHIH — IPUHATHE
peuieHusa. OBaJIbHHIE OJIOK CTaBUTCH

B Havajsle CXeMH, B HEeM 3alucCHBaeTCcsH
Ha3BaHUe IIpoOr'paMMhl,a TaKXe B KOH-
1Ie CXEeMH.

Ha puc.3. nokasaHa CTpYKTypHasa
cxema IMporpamMMmu Onsa cxemum "H".
CTpesqikd TOKa3HBaKWT HAalpaBJjieHUEe BH-
IIOJIHEHUA IMNpPOIr'paMMH. XOTHA CTPYKTYpP-
Hasg cxXeMa COOepXHMT Ty Xe uHdopma-
UUI0, YTO W JIMCTUHI /pacneuatka/
nIporpaMme, OHa 6oJsiee HarJaAgHa.

Eciin cocTaBiyieHHe NpOTrpaMMH
3aTPYOHUTEJIBHO, CTPYKTypHasa cxeMma
IIOMOXeT IMNpooyMaThb, KaK oOHa IOJIXHAa
O6HITH HanucaHa. UCNonb3ysa CTPYKTYpP-
HYI0 CXeMy, MOXHO IIPOBEPUTH JIOTHKY
paccyxIeHHd, BepHYTBbCS K paHee Ha-
NMUCAHHOM INporpamMme u OHCTpPO BoOCCTa-
HOBUTh e€e (PYyHKIHUU.

[IpoBeneM BSKCIEpPUMEHT, B KOTO-
poM "MuKpoOJs1ab" BHICTYNaeT B POJIH
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C CXEMA H" )

CYMTATD TAHHBIE
C BXO4HOrD
N0PTA

0HU
B BbICOKOM
COCTOAHNH ?

HET

\

YCTAHOBHTD JCTAHOBHTD
BbIXOAHOA MOPT BbIXOLHOA NOPT
B BbICOKOM B HU3KOM
COCTOSHAN COCTOAHMM

Puc.3. CTpykTypHas cxeMa IporpaMMu U
cxemu "HU", a I3V MuUkpo-5BM comepXuT
IporpaMMy IJid BHIIOJIHEHUSI QYHKIIVU
"U" . DKCIEepUMEeHT IIO3BOJIUT IIpoHab-
JIOOAaTh 3a BHIIOJIHEHHEM OAaHHOM Npor-
paMMel. JIA 2TOTI'O HeO6XOOUMO:

1. HaxaTk kHOnky CBPOC,

2. Haxats kHonku 0, 3, E, O
u YCT.AI., TeM CaMHM YyCTaHOBUTH
HauvaJbHHE ajgpec NpOTpaMMH,

3. HaxaTrp kHoOnky IIYCK - mpor-
pamMMa "U" HaAYHET BHIIOJIHATHCSH.

4. HatitTu Tpu TyMbrepa, NIOMeueH-
HEHe BHM3Yy IaHeJ M. DTU TyMOJIepH CBS-
3aHH C TIOPTOM BBOIA U ABJANTCSH
BXomaMu cxemH "H" /pacrnosoxeHHHEe ps-
IOM BOCEMb CBETOOMOLOOB CBS3aHH C
IIOPpTOM BHBOIa. CaMu¥ IIpaBHM HCIIOJNb-
3yeTcsa KaK BHXOO cxemun "U"/,

5. YcTaHOBUTE BCE€ TpHU BXOIOHHX
IIepekKnpyaTesyii B BepxXHee [OJIOXeHue,
TeM CaMEM NNOIOAaThk BHICOKUM yPOBEHb
Ha pas3pdalkl BXOOHOTI'O nopTa. KpawHum
cnipaBa cBeTomuon OyneT CBeTUTHCH,
TaK Kak Ha BCeX BXOOaxX BHICOKUM ypoO-
BeHb. DTOT UHOUKATOP CBf3aH C HYyJe-
BEIM OUTOM IOpTa BHBOOA, KOTOPHI HC-
IOoJIb3yeTCsA KaK BHXOI Ccxemu "U",

6. U3MeHUTH mNoOJIOXeHUue JI6Oro
U3 BXOIHHX IllepekJjuyaTrenei. WHOWKATOp



IepecTaHeT CBETUTBbCH, IOCKOJIBKY He
Ha BCeX BXonmax 6yIeT BHCOKHMN ypOBeHb,

7. HaxaTp KHOmkKy CBPOC. YcTaHoO-
BUTh BXOJIHHE IepeKJIovaTesIM B BepxX-
Hee TIoJIOXeHHe. Ha BHXOIme /cBeTOOUuO-
Oe/ He B6ymeT HUKAKOI'O OTKJIMKA. DTO
3HAYMUT, UYUTO BHIIOJIHEHHE IPOIr'PaMMH
IIpeKpaTUuJoCh.

MukponpolieccopHass cucTemMa Mo-
XeT BHIIOJIHATL (QYHKIHMI OOHUHON CXEeMH
"U" c OOHMM HemOCTAaTKOM - OHa MeHee
6rICTpOOencTBywmas. [IporpamMma CxXeMH
"U" cocTOMT M3 UYeTHpex KOMaHn, a
"MukposiaB" TpebyeT OKOJIO 3 MKC OJjda
BHIIIOJIHEHUSI OOHOM KOMaHIOH. I[Io®ToOMy
cxema "U" uMeeT BpeMs 3alepXKU
/BpEeMs MeXny HM3MeHeHUSMH Ha BXome
M Ha BHXOOe/, paBHOEe IIpUMEepHO 3 MKC
X 4 = 12 mMkc. O6muHasa TTJI cxeMa HUMeeT
BpeMAa 3alepXKu NpubausutenbHo 10 HC -
- 6osiee yeM B 1000 pa3 MeHbuee.
STOT NpUMep UJIJINCTPHPYET OBHCTpOmeuCT-—
BUe MII B cpaBHeHUU C OOBBIYHOI JIOTHKOIM .
PasHuua Ttem 6onbmie, 4YEeM CJIOXHEEe CHC-
TeMa. OOHaAaKO YacCTO 3TO He CTOJIb Cy-
meCTBEHHO, TaK KaK CKOPOCTBH OOHIYHOMU
JIOTHKHW B OEWCTBUTEJIBHOCTU I'Opasno
6oJsipmie, YeM TpebyeTrcsa. Insa 4yero
HUCIIONIB30BATh TAaKYW CJIOXHYI CHCTEMY,
€CJI OOCTaTOYHO OOBHKHOBEHHOY, MHKpPO-
cxeMH "U"? JeMCTBUTENBHO, eCJii 3TO
eguHCTBeHHasa OGYyHKIUHA, KOTOpPYyKw CHC-
TeMa [OOJIXHA BHIIOJIHATE, HYXHO HCIOJb-
30BaTh cxemy "U". OmHako MII obecre-
yyBaeT 6GOJbllyld TMBKOCTL. Ha ero oc-
HOBe MOXHO IIOCTPOHTE pa3JIUYHHIE CXe-
MEH C TIOMOWBK MHN3MEHEHHUS MNPOTPAaAMMH,
MOXHO IOO6aBHUTH 3HAYUTEJIBHO 60Jblue
BXOIOOB, U QYHKLHUU CXEMBl HaAMHOI'O YCJIOX-
HATCA. PaccMoTpum, Hanpumep, 8-BXO-
OOBOE JIOTUYEeCKOe YCTPpOWCTBO, KOTO-
poe IOemCcTByeT KaK 3SJIEKTPOHHHM 3aMOK.
BHXOIO aKTHUBHU3UPYETCS, €CJIM BXOIH
PacCIIOJIOXEeHH B CIellHaJIbHOM MopsalKe.
3TO MOXHO OCYHMEeCTBUTBb, HCIOJNb3VSA
TPaOHULHOHHYI JIOTHKY, a TaKXe MHKpo-
IIPOLEeCCOPHYI CHCTEeMy, KaK IJjg IIpoc-
TON cxeMun "U". KoHeuHO, TpebyeTcs
HOBas NnporpamMma, 60Jiee CJIOXHAS, 4YeM
nporpamMma cxemm "U", HO amnmnapaTHas
4YacTh, KpOMe YyCTPOMCTB BBOIa/BHBOMOA,
He usMeHurcsa. Kpome Toro, "xon"
SJIEKTPOHHOT'O 3aMKa MOXeT O6HTbh U3Me-
HEH 3a CcYeT U3MEeHEeHHUSs INpPOTrpaMMH.

A3bBIKUW TIPOT'PAMMHWPOBAHUSA

3mk, "noHsTHHM" MII,
MUY TCA NPOTPaMMH,

Ha KOTOPOM
Ha3HBAaeTCHA MalKWH-

HEM SI3HKOM /MaumuMHHBEM KomoMm/ Tak

xak MII uMeeT IOeJjyl0 HEeNnoCpeICTBEHHO

C UUOPOBHMH CUIHAJIaMH, TO KOMAaHIIH
MaAuMHHOTO fI3HKAa 3aKOOWPOBAHH B OBOHY-
HOM kome, Hanpumep 00111100. Yenose-
Ky TPYIHC TOJb30BaTbCs MaulHHBM
A3HIKOM, TIOCKOJIbKY 3anuchk 00111100 -
MaJiIo HarJdsagHa. MoxHO o6JsieryuTh pabo-
Ty, YHIOTpebJsisia WeCTHaIllaTepUYHYIo
cucrteMy, 3aMeHsas 00111100 sva "3C".
OOHAKO 3TOr0 ehme HeOOCTAaTOUHO MOJif °
pacnosHaBaHusg KoMaHIOe. Criefyomui mar
- 3aMemeHHe KOMAHIHOTO KoJa KOPOTKHUM
UMeHeM, Ha3nBaeMeEM MHEMOHUKON. Hamnpu-

Mep, konm "3C" mms MI KP580UK80 o3Ha-
yaeT yBeJIHUeHUe COOepXHMOI'O perucT-
pa H u o6osnauaercsa kak INR A. Mue-
MOHMKa ropasno Jjierdye mnjs 3aloOMHHa-
HUS, YeM MauMHHHE KOIOH. 3aMeHdas
KaXOui KOI MHEeMOHHUKOM, MOXHO HAIu-
caTh nporpamMmy. MHEMOHHKA MOXeT
OBHITH JIETKO IIpeobpas3oBaHa B MauMUH-
HBle KOIHBl IIOCJIe HAalMUCAaHUuA Iporpam-
MEl. BOT mnoueMy He o06sa3aTejyIbHO 3a-
IIOMHMHATh MalIMHHHE KOIE, a MHEMOHU-
YyeCcKoe 3HAaYeHHWe KaxXOoo¥ KOMaHIOH 3a-
TIOMHUTBH JIerKo. [Iporpammel, HAIUCaH-
Hble C HCIOJIb30OBaHUEM MHEMOHHUKH,
HAa3HBAKWT IpOor'paMMaMM Ha A3HKeE
AcceMbiyiep. MaumMUHHBT SA3BK OOHYHO
onpenesysieTCsa Has3HauveHueM MII U He
MOXeT OHTBh H3MeHeH. AcceMmbjiep CO3-
maeTcsa NpH npousBomcTBe MII monsa
ynobcTBa IIporpaMMucTa, HO He Ipe-
OycMaTpuBaeTCs Ha3HAYeHUEeM yCTpOW-
cTBa. Hanpumep, MOXHO 3anucaTh

INC A BMecTO INR A, u oba BHpaxe-
HUA O6ynoyT IllepeBeleHH B MallMHHHBH
Kon "3C". Xora AcceMmbiiep uMeeT
6onpue IpeuMyllecTBa Iepel MauuH-
HBEIM S3BIKOM, OH TpyOeH IMpU Hanuca-
HHMM CJIOXHHEIX IMIporpamMM. YTO6H oOb6rner-
YUTH HNpOorpaMMHUpOBaHHe, OBUIM CO3Ia-
HH S3HKM BECOKOI'O ypOBHsA. OHH ITOXO-
XM HA AHTJIUMHCKUN SA3HK U COBEepLIeHHO
He 3aBUCAT OT Tuna MI. TUIHUYHOH
KoMaumo# MoxeT 6mTh LET COUNT=10
unu PRINT COUNT. STH KoOMaHOH Nnpen-
noJjlaranT ropas3no 6oJsiee CJIOXHHE
OeucTBUsi, 4YeM TO, 4YTO MoxeT "HnoHaTh"
MII. BoT moueMy MHKpO-3BM, HCIIOJb-
3ymye SA3BKH BHCOKOI'O YyPOBHSA, Tak-
Xe comepxaT OJIMHHYI CJIOXHYK Npor-
paMMy /IIOCTOSSHHO XPaHAWYKWCS B UX
namsaTH/, KoTopas NepeBOOUT Ipor-
paMMy C sA3HKa BEHCOKOI'O YPOBHS Ha
ManMHHEMN SA3HK. [IpOCTHE KOMaHIOH, Ha-
IIUCaHHEE Ha BHCOKOYPOBHEBOM sA3HKE,
MOT'YyT TepeBOOUTBCSA B IECSATKHU KO-
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MaHJII Ha MaunMHHOM sfA3HKe. Tako¥ TpaH-
CJIATOP MNpOor'paMMhH Ha3HBaeTCs KOMIH-
JISTOPOM.

[IPUMEPH NTPOI'PAMMHPOBAHUMA

Ha puc.4 mpuBepmeHa CTPYKTypHada
cxema TporpaMMH, cuuTabomenn mo 10.
B 5TO¥ NnporpaMMe HeT Havajila U KOH-
a, comepXumMoe sYeHKH IPOCTO Ha-
pactaer oT 0 mo 10 u 3aTteM BCe
NoBTOpsAeTCsa /BuIn NPOTpaMM MU NpPOT-
paMMHpOBaHue BynyT 6osiee neTaJbHO
OBCyXIraTbCs B Cledylmux pasnenax/

CYET L0 10

COREPKUMOE
AYEUKH = 0

NPUPALLEHHE
CONEPXHMOTD
AHERKH

COQEPXUMOE
AYENKU
=107

Puc.4. CTpyKTypHas cxeMa IpOTpaMMH,
cuuTammern go 10
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[lepexon OT CTPYKTYPHOM CXEMH
K fIBHKY BEHCOKOI'O ypPOBHA OYeHb IIPOCT.
Crienyomul IIpuMep IIOKa3HBaeT Bapu-
AQHT BHICOKOYPOBHEBOI'O fA3HKAa, Ha3H-
BaeMoro BASIC, o6samawmero npeumy-—
LecTBOM, 3aKJIOYawmuMCA B IIPOCTOTE
U CXOXeCTU C AaHTJIUMCKUM SA3HKOM.

B Tabn.l npuBOOUTCHA JIMCTHUHT
IIPOTPaMMH .

Tabauua 1

JIJUCTUHT mnporpamMmu cueta 1o 10
Ha a3nke BASIC

1. LET COUNT=0 YcTawoBka guen-

ku B 0
2. LET COUNT=COUNT+1 I[IpupameHue
AYe KU
3. IF COUNT=10 llepenTu Ha 1,
THEN 1 ecnn adyemika=10
4. GO TO2 llepeiTu Ha 2

[lepBHIEe CTPOYKHU NPOTpaMME TOYHO
COOTBETCTBYHWT IOBYM NEepPBHM 6JjI0KaM
CXeMH. B mnepsBOl CTpOUKe B AYEHKY
namMsaTu, o6os3nHaueHHyw COUNT, s3achHia-
etrcsa 0.Bropasa crtpouka LET COUNT=
COUNT+1 - »TO mpocToO crnoco6 o6o3Ha-
yeHusa cueTa. TpeThbsa U YeTBepTas
CTPOUYKU BHIIOJHAKWT (OYyHKUIHUU TPOBEPOYHO-
ro 6isi0ka. TpeTha CTpOKa IIpoOBepseT,
paBHsaeTcsa siu COUNT 10. Ecsim COUNT=10,
TO BHIIOJIHAETCHA KOMaHIa, 3alucaHHadg
B nepBoM cTpoke. Ecmu xe COUNT#10,
TO ®Ta KOMaHOa He BHIIOJIHAETCH, a
BHIIIOJIHAETCA CTpoka 4. DTa KoMaHIOa
roBopuT: "llepeunoun Ha CTpPOkKy 2".
TakuM o6pa3om, OBe 3TU IKOMaHIH BH-
TIOJIHAKWT IOEeUCTBUA, TpebyeMue 6JIOKOM
IPpOBEepPKM B CTPYKTYpHOH cxeme. Eciu
NpPOCJIeOUuTh IpOoTr'paMMy mar 3a marom,
MOXHO YBUIETBH, KakK IIPOHUCXOIUT HAKOI-
JIeHHWe pe3syJbTaTa cueTa.

Kaxnoup MII uMeeT COGCTBEHHHM
MaAaULUHHHY fA3HK, T.€. COOCTBEeHHHU AC-
cembiyiep. B ODaHHOM IIpHMEpPE HCHIOJNIb3y=-
eTrcsa Accembyiep MII KP580UK80, Ha ko-
TOpPpOM paspaboraHa "Mukposnab".

B Ta6n.2 npuBeneH JIMCTHUHT IIpor-
paMMu cueTa 0o 10 Ha A3HKe AcceMbrep.

Tabnuna 2

JIUCTUHT nporpaMMH cueTa mOo 10
Ha fA3HKe AcceMbiiep

START: MVI A,O ;YCTAaHOBUTHL A pe--
ructp B 0
;lIpupactuth A pe-

TUCTP

LOOP: INR A



CPI 10 ;CpaBHUTEL A pPerucTp

c 10

JZ START ;lNlepedTu Ha Havajo,
ecnu A=10
JMP LOOP ;llepe#iTu Ha LOOP

STa mnporpamMMa MeHee IOHATHA,
J4eM Ta Xe IporpamMMa Ha sA3mKe BASIC,
XOTsH BHIIOJHAET Ty Xe (QyHXUIMW, Tak
kak BASIC 6sHXe K aHDJHUHCKOMY SI3HKY,
4yeM K MauWMHHOMY fA3HKYy MII. Tpu cToOm-
6ia — ®TO MeTKH, KOMaHOH U KOMMEH-
Tapuu. MeTka BHIIOJHAET TY Xe QYyHK-
LU0, YTO U HOMep CTpPOKH. BmecTO
HyMepalluy KaXIo¥ CTPOKH HYXHO BEHO-
paTe MeTKy /uMs/ IJjiS KaxOoM CTpo-
KM, Ha KOTOpyKl HeobBxomumMo 6yrmeT
cocnatbcsa. CuMBOJI /;/ UCIONB3yeT-
CA IOJia pacllo3HaBaHUA MeTKH. MeTka
B CTpOKe Heob6xoguMa, TOJBKO €eCJiu
B IIporpamMMme IpUCYyTCTByeT KOMaHza,
CChHJlanmasacs Ha 5Ty CTpPOKy. MeTka
NMO3BOJIUT Jierde pacCIlOo3HaATh CTPOKY,

Ha KOTOPYKH BH XOTUTE IepelTHu IIpHU
BHIIIOJIHEHWH NpOTr'paMMu. KoMMeHTapuu
cnyxaT nojsa obJyierdeHUusda BOCIIPUSATHUSA
nporpamMMmel. CumBos /;/ uOeHTUOUIIU-
pyeT HadaJIO KOMMeHTapua. lIporpam-
Ma Ha BHCOKOYPOBHEBOM f3HIKEe He
TpebyeT O60JIbLIOI'O YHCJIa KOMMEeHTa-
pYeB, [IOCKOJIBKY KOMaHIOH CaMH II0
cefe TOHSTHH .

Iiisi nporpaMMe Ha si3HlKe AcC-
ceMbiiep, OIHAKO, KOMMeHTapuu HeOb6—
XOOovuMel. OHU TIIOJIe3HH IOJIA BCeX, KO-
My HVYXHO IOHATH I[IpOorpaMMy, HUJIM OJIs
IIpOorpraMMHUCTa,
HYTBbCS K STOH Ipor'paMMe IO HCTede-
HHUU HEKOTOpOIr'o BpeMeHu. IllepBas
KoMaHma MVI A, O /HemocpelncTBeHHAs
3achHiiKa B akKKyMyJaTop O/. AKKyMy-—
JIATOP /HA3HBAaeMH A-perucTtpoMm/ -

KOTOPOMYy HanoO Bep-— hd

3TO MEeCTO XpPaHeHHUA OaHHHX B MII.
2Ta KoMaHOa 5>SKBHUBAJIEHTHA KOoMaHOe
LET COUNT=0, 3a uCKJIOYeHHEeM TOro,
YTO BMeCTO uMeHu NnepeMeHHoO® COUNT
ucrnionbsyeTrcs obo3HauveHue A IOJsa
BHYTPEHHEero perucTtpa MIl. IlosnHee
dymeT CkKasaHO, II0oYeMy 3TOT pPerucTp
Ha3HBaeTCca akKKyMyJasaTopoM. Cenyac
IJIA IIPOCTOTH IIPpUMEM, YTO 3TO MeCTO
E MII, Kypma 3arpyXawTcsa HYJIeBHE
manHeple. Cnepymomas koMaHma INR A
O3HauvaeT yBeJIMYeHHEe COIOEepXUMOIL'O
aKKyMyJiasTopa. AKKYMyJIATOp CcoOep-—
XUT pel3ysibTaT cdYeTa, TakK 4YTO 3Ta
KOMaHIa 5SKBUBaJIeHTHa koMaHne LET
COUNT=COUNT+1. Bce Tpu cJjyenymwomue
KOMaHIH BHIIONHAKWT QYHKIUI IIPpOBEp-
xu. Komanpma CPI 10 /HenocperncTBeH-
HOe CpaBHeHHMe,/ O3HauvaeT CpaBHEHHE
BeJIUYUHE B AKKyMyJIATOpe C UYHUCJIOM
10. OHa He BHI3HIBAET Nepexona B
3aBHCUMOCTH OT pe3ynabTaTa E€paBHe-
HHUSI, & BMEeCTO 3TOI'O yCTaHaBJMBaeT
ClleuyaJIbHHM TpUI'Tep, Ha3HBAaEeMHH
drnarom, ecnu BeJUYHHA B DPEerucTpe
A paBHa 10. Crnenywmas KoMaHOa
JZ START npoBepseT sToT ¢nar. Eciu
yycJla paBHH, 3Ta KOMaHIa onpemness-
eT, 4YTo ¢Jjslar yCTAHOBJIEH, ¥ BH3HBa-
eT Iepexol Ha CTPOKYy C MeTKOH
START. O6e aTu koMaHmm /CPI 10
JZ START/ BHIIONHAKWT OYHKIHI Onepa-
Topa IF COUNT#0 THEN 1 Ha sI3HKE
BASIC.

llocnepHsasi KoMaHung JMP LOOP
IIpocTO ofecrnevyuBaeT epexoln Ha
CTPOKY C MeTko¥ LOOP.

5TO 3KBHUBAJIEHTHO OIlepaTopy
GO TO2 mua sasmke BASIC.

PaccmaTpuBaemas nporpamma B
‘MaunMHHEX Komgax IpuBeleHa B Tabn.3.

Tabauna 3
IporpammMa cueta 0o 10 Ha Tpex fA3HKaX
Basic { Accembinep MalmKHHHEY A3HK
1. LET COUNT=0 START: MVI A,0 | agpec coImepxumoe
8000 3E kon
8001 00 »mauHuHe
2. LET COUNT=COUNT+1 LOOP: INR A 8002 3C kon
3. IF COUNT=10 THEN1 CPI 10 8003 FE kon
8004 OA 1aHHHE
JZ START | 8005 CA kon
8006 00
8007 80 2APSC
4, GO TO 2 JMP LOOP | 8008 C3 kon
8009 02
800A 80 OHPEC
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OYyHKIIMUY 3TON NIpor'paMMBl He H3-
MEHUJIUCh, a OCOBeHHOCTH paboTH C
ManMHHBEM S3HIKOM Telepb OYeBHUIHH.
OmHaKO NMpHUYHHA HCHOJIb30BaHUA 3TO-
'O fA3HKa cymecTBeHHa: MI "nouwumaet"
TOJIBKO ero. OTMeETHM, UTO COOEpPXH-
MoOe AaYeeK [aMATH INpuBeleHO B Tab-
JiMle B meCTHalllaTepUYHOM Kome, a
MII "noHuMaeT" TONBKO OBOWYHHYE KOI.
3HaYUT WeCTHAOUAaTEePUUYHH Mally HHHE

Ko ImoimxeH OHTh InepeBeleH B OBOUYHHIM .

Kaxpas suyemka namstu B "Mukpo-
nabée" comepxuT 8 6UTOB HHOOPMALKHU
/Y4TO MOXeT OHTBL NPEelCTaBJIEHO IOBYMs
necTHAOIlATEePUYHEIMH CHMBOJIAMH/ .
Kaxnmas KoMaHIa HAQYMHaAeTCsa C Kona
ornepalyu, HEeOBXOOMMOTO IJis BHIIOJI-
HeHUA KoMaHOH. Bce kKomm ollepaliu#
/KOII/ nnsa KP580UK80 umewT 8 B6HUTOB
B IOJIMHY M 3aHUMAWT OOHY fA4YEeNKy na-
MaTHu. 3a KOII MoryT nocnemosaTtk O;

1 unu 2 6anTa ODAHHHX B 3aBUCHMOCTH
OT KOMaHOH. IllepBmi#t 6amTt /3E/ mo
anpecy 8000 - »To KOII mns xKOMaHOH
MVI A. OOHakoO 3TO TOJIBKO YacThb

Bcen kKoMmaHoun. OH uHPOpMHDYET O TOM,
YTO HEeO6XOIOHMO IIOMEeCTHTb HEKOTODPYH
nHdopMmaluw B aKKyMyJsiaTop. Jlanee
TpebyeTcsa Opyras sAdYekKa MNaMATH OJA
3arpy3kKu camoi 3Toi uHdopmanuuwm. Cre-
OOBaTEeJIbHO, cJenymwumass sdyedka IamMs-—
T /ampec 8001/ comepxut 00 - maH-
HHEe, HeOoO6xXOOuMHe IJisA 3aCHJIKM B ak-
KyMyJIaTCp. TpeThbsa suelka COIEPXHUT
KOIl BTOpO#r koMaHmel INR A. 3ToT KOII
/3C/ "npukasmBaeT" MIl yBeJHWYHUTH
comepXumMoe aKKymyJisiTopa. Tak Kak

B 3TOM KOMaHOe He uMeeTcs pobaBou-
HOM uHdOpMalMM, OHA 3aHUMaAET TOJb-
KO OOHY sAdYedKy namaru. Koo FE -

5T0O KOIl gnsa komMaunsl cpaBHeHusi CPI.
Kak u B kxomanme MVI A, 3mech 3a KOI
cnenylonT no6aBOYHHE HAaHHHE OJIS ee BH-
IIOJIHEHUSI, KOTOPHM OTBOIUTCSH elle

omHa sAdYeMkKa IMaMsaATH. BcJlencTBHEe mecT-
HaIllaTEepUYHOI'O MpencTaBlyieHusa HUHOOp-
Manuu yucyio 10 BHpaxaeTcsa kak OA.
KoMaHma cpaBHUBaeT COIOEpXHMOE aKKy-
MyJIATOpa C uuciyiom 10 M ycTaHaBJauBa-
eT dnar /kakKk 3TO OBHUIO .ONHMCAHO BHMmE/,
ecyii OHM paBHH. KomaHpma JZ umeerT
KOIl CA, xoTopHi uMeeT azmpec 8005.
STtoTr KOII umudopmupyeT MII O HeobBXOoOu-
MOCTHU Ilepexoma, ecnu ¢jar yCcTaHOB-—-
JIeH. B crienyomux OBYX gdyedkax mna-
MATHU XPaHUTCsS ampecC, Ha KOTOPHM HyX-
HO nepeuTu. [loCckONbKY OJIMHA alpeca
niisi KP580MK80 16 6uToB, TpebyeTcs
IOBe s4YedkH /mo 8 6UTOB/ IJig XpaHe-
HUsA aIpeca. 4YacTu agpeca XpaHATCH
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B OOpaTHOM MOpsAnke: MiIanuHue pas3psnH
3aNuCHBAKNTCSA B IepByW oOudyepenb, CTaAp-
umye — cJjgemoM 3a HuMu. TakumM o6pasoM,
anpec 8000 xpaHuTcss B Bume 00 80.
Komanpma Accembisiepa JZ START o3Haua-
eT, 4TO MII nmosixeH IIepedTu K KoOMaHIe
c mMeTkou START. Jlasiee nporpamma
mosikHa cuuTeiBaTh KOII U3 ssueMKu, CO-
oTBeTcTBylmelr mMeTke START /8000 B
HameM crnydae/. IocrnenHsas KoMaHOa
JMP LOOP 3akogupoBaHa TaKuM xe o06-
pasoM. PasHuua Jumb B TOM, YTO 3TOT
nepexon He 3aBHCHUT OT KaKux-nubo
ycnoBun. Konm Takoro Tula rnepexomga -
C3. Agpec mnepexoma /8002/ xXpaHUTCH
B AYeMKax IIaMsATHU TakK Xe, KakK u IOnsa
KoMaHou JZ.

OTMeTHuM, 4UYTO IMporpamMmMa Ha MauluH-
HOM fA3BIKE COCTOHUT U3 IOCJilegoBaTeNb—
HOCTeH 06auTOB, KaXOHI U3 KOTOPHX
MOXeT HMeThb OOHO U3 TpexX 3HaAUYeHUM:
KOIl, pmaHHHE, aIpec nepexoma. 3DJIeKT-
puuyeckue cxemn MII onpenesswoT, YTO
JOJIXHO cisiemoBaTh 3a KOII - nub6o pau-
Hele, JIM60 agpeca, U "IIOMHAT" 06 >TOM.

M3 BBImIECKA3aHHOI'O cJyienyeT, 4YTO
A3KIKM BBHICOKOI'O ypPOBHSA I'Opa3no Jierue
OoJig TIporpaMMHCTa ¥ He 3aBUCAT OT
yacTHoOoro Buma MII. OnHaAKoO IepeBeleH-
HHEe B MAamMHHBE KOO IpoI'paMMH 3aHUMa-
0T MHOT'O MecTa B I[IaMATHU; KpoMe Tord,
HYXHO HMeThb OJIMHHBIE NIpOr'pPaMMH - TpaH-
CNATOPH . BEHICOKOYPOBHEBHE SA3HKU TaK-—
Xe MeHee 30OeKTUBHH B CMHCJIE CKO-
POCTH BHIIOJIHEHUS OllepallUl M paclpe-
LeJIeHUus MaMAaATU . DKBUBAJIeHTHaAsa MpoTr-
paMMa, HalHCaHHas Ha fA3HKEe AcCceM6-
JIep, BHIIOJIHSAETCA 3HAUYUTEJIbHO OHCT-
pee U 3aHuMaeT MeHblle INaMsTu. AcC-
ceMbijiep WHUPOKO HUCIIONb3YeTCs OJs
IIporpaMMUPOBAaHUA Ha MUKpPO—-DBM. OH
6osiee TpyOeH OJjid HaANUWCaHUA IIpOTpamM,
YyeM S3BK BEHCOKOI'O YypPOBHA, OIHAKO OH
Jerdye nOJjiga nepeBOda B MauUMHHHE KOIH .
Tam, I'oe HeOOXOoOUMO OHCTpee ' 3KOo-
HOMHEEe BHIIOJIHHTH IPOrpaMMu, AcC-:
ceMbiyiep He3zaMeHUM. [IporpaMMupoBaHHe
Ha AcceMbiiepe 1OMOXeT OBJIaQIeTh Ha-
BHKaMu paboOTH C MHKPOIPOLEeCCOPHBMH
cucTeMaMiu .

MauMHHHE SI3HIK — €OWHCTBEHHHH,
HEeIIoOCpeIOCTBEeHHO BOCIIpUHUMaeMu# MII,
HO TpebyeTcsa MHOI'O BpeMeHU OJisS OB-
JaneHuss M. OOHMYHO IIpor'paMMbl MUY T-
ca Ha saA3HKe AcceMmBiiep, a 3aTeM TpaH-
CJIMPYIOTCA B MamMHHBIE KOOH. TpaHCaa-
1IMs1 BHIIOJIHAETCS CleLuaJIbHOH IporpamMm-—
MOM, HasmBaeMou AcceMbiiep.

TakuM 0O6pa3oOM, HEIOCpPeICTBEHHO
B "Mukpona6" BBOOATCH NIpPOTpPaMMH



TOJIBKO Ha MauKHHOM sI3HKe. Iy MamwuH-—
HHX KOIOB HCIHOJIb3YyeTCs hmecTHaIuaTre-
PUYHOE IpencTaBJlIeHUEe Kkak 6BoJee
JIeTKOe IO CPaBHEHWI C MOBOWYHHM.
"Mukponab" uMeeT MaTobecneueHue OIS
CpaBHUTENIbLHO IIPOCTOI'O IepeBolIa U3
mecTHaOUaTEePUYHOTO B OBOUYHHII KOI.

[IpoBemeM SKCIEPHMSHT IO IIpOBep-
Ke COOepXuMOI'O 4YacTH InamMsaTH "MHKpO-
na6" . Iyia 3TOro HeOoBXOIHMO :

1. Haxatp kHoOmky CBPOC;

2. HaxaTtp KHOIKY 5, 5, VCT.AQH.
3TO O3HAauYaeT, YTO HAOO INpPOBEPHUTH
azgpec 0055. JaHHHE, KOTOpPHE XpPaHSAT-
csa o stoMy anpecy /31/, MOXHO yBHU-
OeTh Ha IOBYX KpPaWHUX NpPaBHX HWHIUKA=-
TOpax;

3. Jya mpoBEepKU Cllenyloumen
AYeMKU HaxaThb KHoOnky AJl +. Ha Tex
Xe OBYX NpPaBHX HHIUKATOPAX MOXHO
YBHIOETh COOEepXHUMOe clenywoumey AYeNKH;

4, Haxumas KHONKY AJl. +, mnpoc-
MOTpPeThb YacCThb NPOTpPaMMH M CpPaBHUTH
ee C pacrnedvaTKOM NpOrpaMMEH MOHUTO-
pa, NPpHUBEOEHHOYW B TEeXHUUYECKOM OIu-
cauuu "Mukposab";

5. IpocnenuTh B pacrnedaTkKe
MOHUTOpPA COOTBETCTBHE MAUMHHHX KO-
OOB W MHEMOHMHKH /KOOH KOMAaHIH IIpU-—
BeleHH B NPUJIOXeHUHU/ .

Vpok 4

HUCIIOJIb3OBAHUE "MUKPOJIAB
KP580UK80"

MukposiabopaTopusa - MHUKpO-3BM,
pa3paboraHHasa CIlleuUaJibHO OJigd He-
et obydeHusi. OHa HUCNOIbB3yeT MII
KP580MK80, I3Y emkocThw IK u O3V
eMkocThio IK. B MUKpO-3BM umMeeTcCsH
KjaBuaTypa, C KOTOpPOM MOXHO BBO-
OUTh NMpOTrpaMME, HOaHHHE IJIA XpaHe-
HUS, NomaBaTh KOMaHOH IOJIA ylpaBJse-
HUA paboTo¥ MHUKPOKOMIIbITEpPA U JIOHUCII-
Jlesi, NO3BOJAKMWEro HabJsowIaTh comep-
XUMOe IIaMATH U PEerucTpOB, BOCEMb
CBEeTOOUOIOHHX HUHOUKATOPOB U TPU TyM-—
6siepa, CBsi3aHHHX C MII nmocpenCcTBOM
nopra BBoOma/BHBOHA. 'eHepalus 3BY-
KOB TaKXe INPOU3BOMOUTCS MIPOLECCOpPOM.
[I3Y conepxuT NpOorpaMMH OJjid CUYHTHBAa-
HUA C KJIaBHATypH, BHIIOJIHEHHUA KOMAaHI
U BHBOIOA IAaHHHX Ha IOUCIJeN, T.e.
BCcsa paboTa CHCTEMH ylIpaBJjiseTcsa NIpor-
paMMoO¥ MOHUTOpa, 3amnucaHHou B II3Y.

XpaHeHHe IJaHHHX B l1aMATH, TIpO-

Bepka COIepXHMOI'O IaMATHU U HCIOJI-
HeHHWe IIporpaMM - OCHOBHHE OIlepal¥H,
BHIIOJIHAEeMHEe MuKpoJsabopaTtopuei. Ilpor-
paMMB MOT'YT BHIIOJIHATHCSA HENPEepHBHO
HUJIM B WArOBOM pexumMe, YTO IIO3BOJNA-
eT MpOCHeOuTh HUX paboTy NOOPOOHO.

B Ta6n.l npuBereHa KapTa [aMATH
MHKposiabopaTopuu. Ha Hel mnokasaHO
pacrnpeneyeHye ampecoB IaMATH IOJIS
Kaxgoro ycrtporucTtBa. [I3V pesepBupyeT
anpeca ¢ 0000 nmo O3FF. MOHUTOpP HC-
nonb3yeT ampeca ¢ 0000 no 02FF, a
0300-03FF /265 6GaiT/ MOryT OHTB HC-
TMIOJIb30BAaHH MOJig PacuiMpeHUss BO3MOXHOC-
Te MoOHuMTOpa. O6nacte ¢ 0400 mo OSFF
TaKXe MOXeT OHTBH UCHIOJIb30BaHa OJsf
3aMyucu OOTIOJIHUTEJNIbHHX NporpamMm. Cre-
OyeT TOJIbKO MNOMHHUTH, YTO NIporpamMma
B TH OBJIaCTH MOXeT OHTH 3alucaHa
TOJIBKO IporpaMMupoBaHuem II3V. Ilpor-
paMMma, kKoTopas 3aHuMaeT obrnacThb an-
pecoB ¢ 0400 mo O5FF, s3amnucmBaeTcs
/TyTeM nporpaMMmupoBanus/ B I[I3Y, Ha-
Xonsimeecsa B apanTepe.

03y pesepBupyeT amnpeca c 8000
no 83FF. 3ameTuM, OIOHAKO, YTO.He
Bce O3Y OOCTYIIHH IOJIA HamWUX IpOorpaMM.
Anpeca c¢ 83C7 mo 83FF uMCHOJNB3YHWTCH
IporpaMMoO¥f MOHUTOpPAa M HE MOTYT OHTBH
MCIIOJIb30BaHH HauWMWMH TIPOTpPaMMaMH .
O6ylacTp mNOJIb3OBaTesiA: C ampeca 8000
o 83C6.

Tabauna 1
KapTa nmamaTtu "Mukposa6 KP580UKS80"

Anpecal EMKocTh | 13V /03V| Ucniosib30Ba-
naMsaTH HUue
FFFF
31K Heucnosnb3sye-
8490 Masg o6rlacTh
ﬁﬁFF 57 o3y Pabouas o6-
JIJaCTb MOHU-
83C7 TopAa
83C6
967 o3y O6nacThk NOJb-
8000 30BaTeNa
7ﬁFF 30,5K Heucnonpsye-
0600 Mas 96naCTb
05FF
512 n3y 06s1acTh TIONB-
0400 30BaTeNns
03FF 256 n3y IonmosIHUTEJIb =~
I Hasgs obrynacThb
0300 MOHHTOPA
02FF 768 T3y O651aCTh MOHU-
| Topa
0000
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IIPOBEPKA IAMATU, 3ANUCH U XPAHE-
HUE [OAHHBX

IpoBeleM 3KCIEePHMEHT MO IpOBEp=
Ke CcOoIepXuMOoI'O IaMsTH.

1. HaxmuTe KHonKy CEPOC.

2. HaxmuTe kHouku 8, 0, 0, O u
VCT.Al. Tenepb 4YeTHpE JI€BHX nudpH
OUCIJies MMOKa3HBaKwT ampec, KOTOPHH
TONMBKO YTO BBeJH, a IOBe KpaHHHEe
npaBuHe LUOpPH TMOKA3HBAKWT OaHHHE,
XpaHsamyecs N0 3TOMy alpecy. Amopeca
U IaHHHE, BHCBeYMBaeMhHe Ha OUCII-
Jjlee, BHpPAaXeHH B WleCTHaluaTepHUYIHOM
Kone.

3. HaxMure KHONKy All.+. Ha
JIeBBIX HHOUWKATOpax 6yrmeT HabgwgaTb-
CcdA NpupaumeHHe angpeca, a Ha OByX
KpaMHUX I[IpaBHX HHOUKATOpaXxX BHCBe-
TUTCH COOepXuMoe crienywumen avyen-

Ky IaMATH . MHOI'OKpaTHO HaxuMas
KHOIIKY AH.+,MOMHO IIPOCMOTPETh CO-
OepXuMoe IaMATH.

4. HaxmuTe KHonky All.-. Ha
JIEBHX HWHIOUKATOpax IIpousoumeT yMeHb-
meHwe ajpeca Ha 1, a Ha IOBYX Kpan-
HUX TnpaBHX MHHIOUKATOpax BHICBETUTCH
comepXxuMoe AYEeHKH IIaMATH, COOTBEeTCT-
Bywme® sToMy anpecy. TakuM obpasoMm,
Haxyumasi KHOIKy All.-,MOXHO IIPOCMOT-
peTh comepXumMoe IaMATH B OOpaTHOM
nopsanke.

ﬂbOBeneM SKCIIePUMEHT MO 3alu-
CH JaHHHX B IaMaATh "Mukponatc".

1. HaxmuTte KHouku 8, 0, 0, O
u YCT.AI. 3To ompenenuTt agpec 8000,
KOTOPHHN HABJNAETCA HadYaJlbHEM agpecoM
o3y.

2. Haxmute kxuHonku 0, 0, 31,
T.e. 3anumuTre 00 B AYerkKy TIaMATHU C
agpecom 8000. IIpousourso HNpupameHue
armpeca, ¥ Ha JIeBHX HHIOUKATOpaxX BU-
men ajgpec 8001. Ha OByX KpaWHUX
IIpaBHX HHOUKATOpax Telepb BUIOHO
comepxuMoe sYelku Cc ampecom 8001,

a To, YTO 6BJIO 3anucaHO B fAYEHKY
c agpecoMm 8000, cMecTUsIoOCh Ha nOBa
MHIUKAaTOpa JieBee.

3. Haxmute kHonku C, 3 u 3II,
T.e. 3anumuTe JaHHuHe C3 1o ajgpecy
8001. IIpoucxXOoOuT IpupameHue angpeca.

4, 3anuuuTe B Cllenywumyl sdyei-
Ky ¢ agpecom 8002 pmanHme 00, a B
auyeltky ¢ agpecom 8003 - 80.

5. HaxMuTe KHOIKY AIl.-. 3TO
YMeHBUIUT Ha eOUWHULYy anpecC ¥ Ha
IBYX KpaWHHUX IMpaBHX HHIOWKATOpPAxX
IOABATCSH HOAaHHEE, KOTOpHE TOJIBKO 4YTO
BBEJIH .
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6. NoBTOpUTeEe mar 5, noka He
NPOBEPUTE, YTO BeCh BBEINEHHHN BaMH
JIUCTHHI COIEPXHUTCS B IIaMfATH.

MOXHO TakKxe IIPOBEPUTH HAaHHHE,
HaxaB kxHonku 8, 0, 0, 0 u YCT.AL.

M 3aTeM HCNnonb3ysa KHonky All.+ nOmnsa
IIPOBEPKU MOCTIeNOBATEJNbHHX AYEeK.

I[IpoBeeM 3KCIIEPUMEHT IIO HCIIpaB-
JIEHUI OHHOOK.

1. Haxmute kuHonku 0, 0, 0,1 m
YCT.All. - BHb6panu NepBHK agpec II3Y.

2. HaxmuTe xHomnku 0, 0 u 3II.
5TO O3HaAvYaeT, 4YTO BH INHTaeTech 3a-
IUCaTh HYJNIUM B BHOPAHHYW AYEeHKy, a

3Ta AYe¥Ka HaxogutTrcsa B II3Y u IDaHHHE
TyOoa He 3aluuyTCcs.

3. UYTOoBH y6emuTbCa B 3TOM, IIpO-
BepbTe COOEepXHUMOe sAYelMKH C aIpecoM
0001. Onsa 3TOr0 HAXMHUTE KHOIKY
All.-. BH yBUOUTE, UYTO B siuelke C
anpecoM 0001 sanucano 92, a He 00.
TaxkuM o6pa3oM, Baue omubodyHOe nOemcT-
BHe He OHBJIO BOCIIPHHSTO.

Telnepb pacCMOTPHM, KakK OHTB C
TakKuMu omHubKaMu, KaK BBOO HeIpa-
BUJIbHHX aIpecOB WJIM OAaHHEX. [IpoBe-
oeM crenymomui 3KCIepUMeHT.

1. HaxmuTe kHOnku 0, 9, O.
I[IpenOnoynoxXuM, YTO B 3TOT MOMEHT BH
BCIIOMHMJIM, UTO anpec, KOTOPHM BH XO-
TUTe 3anucaTthkb, 8020. U, XOTA BH yXe
Hauyajay BBOOUTE andpec, OmMbBKYy MOXHO
HUCNpaBUTh, HaxaB KHomku 8, 0, 2, O
u YCT.AL.

2. Temnepb, KOorma BH BBeJIM IIpa-
BUJIbLHHM agpec, MOXHO BBECTHU HYXHHE
OaHHHe. HaxMuTe KHOIKU 7, 9. OTm
OaHHHE IOABATCHA Ha NpaBOM CTOpOHEe
OUCTLJIes.

3. Ipenmnosoxum, YTO 3TO He Te

OaHHHE, KOTOphE BH XOTEJIM BBECTH:
BaM HYXHO 6OwUIO BBecTH 69. Torpa
HAXMHTE KHOIKU 6, 9 u BBengure Ipa-
BUJIbHHE »OAaHHHE, a HelpaBUJIbHHE
CMEeCTATCS JieBee uU OyOyT yTEepsHH.
MOXHO BBOIOWUTDL HOAaHHHE HEIPEPHBHO,
HO "Mukposab" coxpaHAeT TOJbKO IBe
nocysiegHue uudpH. Ilocsie 3TOroO, ecisu
HaxXaTh KHOIKYy 3Il, maHHHE 3alumyTCcs
B NaMATH.

4. HaxmuTe kHonky 3II. Tenepb
3anucanu gaHHue 69 no ampecy 8020.

5. MpenrnonoxuM, YTO OAHHHE
HaOoO M3MEeHUTh Ha 68. HaxMuTe KHOIKY
Al.-. Ha pucnnee nosBUTCHA anpec
8020 u pmaHHHEe 69. HabGepuTe HYXHHE
maHHHe /68/ ¥ HaxXMuTe KHomkKy 3II.
TakuM oOpasoM IOaHHHE H3MeHEHH.



NIPOCTAS TIPOI'PAMMA -
HUYE :>
IlaHHEIEe, 3anucaHHele B O3y, npu- <:

BeneHHHe B TabJi.2, SABJAKWTCA peajib-
HOM IIpOTr'paMMO#F.

Tabnuua 2
JaHHHEe, 3anucaHHble B 03Y
HUYErO

Anpec Comepxumoe HE QIENATH
8000 00
8001 . C3
8002 00
8003 80 Puc.l. CTpykTypHas cxema MIporpaMMH

"HUYero He nOenaTtb"

3. YCTAHOBUTe HAaYaJbHHMH anpec
Kom 00, xpauumuit no azgpecy 8000, pporpamms 8000.

UMeeT MHeMOHHYeCKoe obo3HaueHue NOP, 4. HaxMuTe KHONKY NYCK. Komau-
KOTOpoe omnpenesnseT OTCYTCTBHE Ole- na, nokasaHHas Ha OUCIJIee, BHIIOJIHUT-
pauuu. 3Ta KOMaHOa, KakK yKashBaeT Csi, W OUCIJel MOKaxeT CJenylmyl KO-
ee uUMfA, HUYErO He HejlaeT /HE BHIOJ- MaHOy. 3amMeTHM, 4YTO, XOTH MOXET

HAeT HUKaKUx OencTBUi/. OOHAKO OHa nokasaTbCs, YTO KHOmka IIYCK /B wa-
MOXeT OHTB HCIIOJIb30BaHa B KauecCTBe rOBOM pexuMe/ paboTaeT TaK Xe, Kak

KOPOTKONM BpPEMEHHOH 3anepxku. HO Hau- kHOIKa AJll.+, uX OYHKUMH COBEPUEHHO
6oJjyiee BaXHO HCIIOJIb30OBaHUE ee B Ka- pasauuuH. KOTrOa HCHONb3yeTe KHOMNKY
YyeCcTBE IIPOCTPAHCTBEHHOI'O 3allOJIHUTe- AIl.+, BH IIPOCTO IpOBepsieTe comep-
Js1. EcCnm mo3pmHee HanoO BEPHYTBHCA Ha- XHMOe naMATu. HaxuMmas KHomky IIVCK
3a0 U BBECTH HOBHE KOMaHIH B NpPOI- /B MArOBOM pexuMe/, BH HHTEPIpPETH—
paMMy, KOTOpasi yXe HalucaHa, MOXHO pyeTe cogepXuMoe sYerKH MaMaTH,
3aMeHUThb kKoMaHIOn NOP HYXHEMH KOMaH- BHICBEUEHHOE Ha OUCIJlee, KaK KOMaH-

mamu. Eciu BH HE I[IOMECTHJIH KOMaHOH Iy, KOTOpas BHIOJHFEeTCH M.

NOP B nporpamMmy, BaM IpUIETCsS COBHU- Mepen Tem, Kax "Mukpona6" Bh-
raTh GOJIbLION KYCOK NPOI'PaMMH ILJIs TONIHHT KOMAHOY, RUCILICH HOIKEH
TOro, YTOOH NOMECTUTE OHHY HAONOI- NOKas3HBaTh SYEWKy, KOTOpas comep-
HHTEJIbHYI0 KOMasny . XUT KOI ollepanuu. fdyerka, C KOTOpPOMH

Opyras kKoMaHIa MNpOTrpaMMH = HaYHWHAETCSs BHIIOJIHEHHE IPOI'PaMMH,
nepexon /JMP - MHeMOHUYecCcKoe 0603- He HOJDKHA COLEepXaTh INaHHHe WM am-—
HaueHue/. Konm omnepauun - C3. STa péc. Hanpumep, nporpamma /Tat6n.l/
KOMania osHadaeT Iepexon K anpecy, MOXeT HaduHaThbCsa C ampecoB 8000
onpenessaeMoMy B Cleaylomux OBYyX uny 8001, Ho He c ampecoB 8002
6anTax namMsaTu. B nepBoMm GauTe mna- wiu 8003.

MSITH COIOEPXUTCS MIaguu¥ angpecCHHMN 5. Temepb Ha IOUCIJIee NOKa3aHa
6auT, a BO BTOPOM - CTAapuwud ampec- KOMaHIa mnepexonma C3. HaxmuTe KHON-

HHH 6auT. TakuMm ob6pasoMm, aApec Ky IIVCK. Tak kak 3TO KOMaHma Iepe-

nepexona 8000 XpaHUTCA CJIeOYIOMUM xona, nporpaMMa nepeimeT K amnpecy

o6pasom: 00 - B suenke 8002 u 80 - 8000. 3amMeTuM, UTO SYEHKHU MaMATH,

B suenixe 8003. comepxaumpe anpec nepexoma, B 3TOM
STa nporpamma, KOHOYHO, HHYEero criydyae He BHCBEUYMBAKWTCsS, NOTOMY 4YTO,

He pejlaeT, HO OHa obecneuuwBaeT KOrma BH HaxXuMaeTe KHOMKy IIYCK

6ecKkOHeUHHN IHUKJ. CTpyKTypHas cxema /B warosBoM pexume/, "Mukposab" BHIIOJI-
IporpaMMH IokasaHa Ha puc.l. HAeT UeJIMKOM BCKH KOMaHOy, BKJIOUAw-
[IpoBegeM 3KCHNEPUMEHT IO BHIIOJI- myKw CUUTHBaHHEe IOBYyX 6aNTOB B ampeca
HEeHHUK NpOor'paMMH MNOJIb30OBaTeJII B aB- nepexona.
TOMaATUYECKOM H WAaroBOM peXuMax. 6. HaxMmMure KHONKy NIYCK eme nOBa
1. llepeknouure TyMbJsiep pexuma pasa, YTOBH LUKJI MTOBTODUJICH.
B noJsioxeHue IMAI'. I[Iporpamma 6yner 7. IepekmouuTe TymMbliep pexuma
BHIIOJIHATBHCA B HWAT'OBOM pPeXuMe. B noJsioxenue ABT. Teneppb NIporpaMma
2. BBemuTe Nnporpammy, yKasaH-— 6ynoeT BHIIOJIHATBECSA B aBTOMaTHYECKOM
Hyl0 B Tab6n.2. pexume.
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8. YcTaHOBHTE HaAYaJIbHHM azgpec
8000 u HaxMMTe KHOmnKy IIYCK. Ilporpam-
Ma BHIOJIHAETCHA /HelpephBHO/ HA MaK-
CHUMaJIbHOM CKOpPOCTH /IIpUBJIU3UTEIIBHO
3 MKC Ha koMmaHmy/. Ha ngucnyiee Hude-
I'O He MeHseTCcfd, TaK KaK IIpd BHIIOJI-
HEeHUU MNaHHOM MnporpaMmu /Tabn.2/ He
nIpenycCMOTPEeH BHBOI HOAHHHX Ha HWHIOU-
Kauuow. /Kak ¥ Kak¥uMM KOMaHIaAMH I1pO-
HUCXOOUT BHBOI OAHHHX Ha HHIUKAlIUIO,
6ymeT paccMoTpeHoO Huxe/ "Mukposaé"
He pearupyeT TaKXe IIPpu BHIIOJIHEHUHU
OaHHOW NporpaMMel Ha HaxaTue BceX
KHOIIOK , KpoMe KHonku CBPOC. 2TO mpo-
UCXOIOUT BCJeICTBHE TOro, 4YTO B IOaH-
HOW NIporpaMMe He NnpenycMoOTpeH OIIpocC
KJjlaBHATYPH. A U3 NporpraMMHl MOHHTOpPA,
B KOTOPO¥ TaKOM ONpoOC IpenyCMOTpeEeH,

MHE BHUIUIM B MOMEHT HAXaTWUS KHONIKH IIVCK.

9. HaxmuTe kHonky CBPOC. 3apmaH-
Has TporpaMMa NpPeKpaTUT HCIOJIHATb-
Cfl, ¥ HAUYHET BHIIOJHATBCHA Iporpamma
MOHUTOpAa. Ha MHOWKaATOpaxX BHICBETAT-
cAa Bce Hynu,u "Mukpona6" 6ynmeT ro-
TOB K BBOOY HOAaHHHX.

B oTnuuue OT BCeX OCTaJIbHHX
KHOIIOK, kHOonka CBPOC He omnpaummnBaeT-
Cf MNMpOorpaMMHBIM CIIOCO60OM, a CcuI'HaJ
C Hee 3aBeneH Ha Bxon CBEPOC MII.

IIOPT BBOJIA/BHBOIA

"Mukposnaé" uMeeT MNopT BBOOA/BH-
BOOA, KOTOPHM peayM30BaH Ha NporpamMm-
MupyeMoMm nepudepuriHomMm uHTepderice
/MukpocxemMa KP580UK55/. INopTH 3TOTrO
uHTepderica MOryT OHTE JIUOO TOpPTaMu
BEHIBOOA, Ju6O NopTramMu BBOOAa., B 3aBU-

CHUMOCTHU OT TOI'O, Kak uHrtepderc 3amn-
porpaMMupoBaH. K TpeM pa3spsanaM MnoprTa

C 3TOTrO uHHTepdernca NOLOKJIOYEeHH TyM6-—
JIepe. 9TOT HNOPT BymeT INporpaMMH-—
poBaTbCs KaK MIOpT BBoma. A k 8
paspanaMm nopra B .MOOkJilOUeHH CBETO-
OUOOHHE HWHIOWKATOPH. 3DTOT IOPT By-
oeT NporpaMMHMpPOBAaTBLCA Kak MOpPT
BHBOMa, T.e. MI cMOXeT CUMTHBATH
OaHHHE C TyM6J1epOB ¥ BHBOIUTHL IaH-
HEl€ Ha CBETOIOHOIOHHE IIepeKJIoYaTesIH.

Ha ®uc.2. mnokasaHa CTPYKTypHAas
cXeMa IporpamMMme, KoTopas OeMOHCTpPHU-
pyeT UCIOJb30BaHHEe 3TUX IIOPTOB. 3Ta
nporpaMMa CUUTHBAET IaHHHE U3 TOopTa
BBOIA U 3alHCHBAaeT MX B IIOPT BHBOIA.

JIJUCTHUHT HOpOorpaMmel NIpUBemdeH B
Tabn. 3.

(:»ﬂDFTbIBBaﬂA/BMWQﬂA :)

)

NPOrPAMMHPOBARHE
WHTEPBENCA

CYNTATL [IAHHbIE
C NOPTA BBOJA

\

JAMUCATE  JJAHHbIE
B 10PT BbIBOAA

Puc.2. CTpyKTypHas CXeMma NpOTpPaMM:
IUIA IepenucH IaHHHX KM3 IopTa BBOIA
B TIOPT BHBOJIA

Tabauua 3

JIJUCTUHTI NpOI'praMMH i IIepellMCH IOAaHHEX H3 NOpTa BBOJA B IIOPT BHBOIA

Agpec ConmepxuMmoe MeTka KomaHnna KoMmMmeHTapuu

8000 3E MVI A,81 3anuck B aKKYMyJIATOp IOaHHHX

8001 81 OJisT TIpOTpPaMMHUPOBAHUSA HHTEp-
detica

8002 D3 OUT FB I[IporpammMmupoBaHue udTepderica

8003 FB

8004 DB START: IN FA UTeHWe IOAaHHHX H3 NOopTa BBOIA

8005 FA

8006 D3 OUT F9 3anuck OAaHHHX B I[IOPT BHBOIA

8007 F9

8008 C3 JMP START | Lukn

8009 04

800A 80
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UTOOH 3alporpaMMHUpPOBATh HHTEpP- BHIBOA, MOXHO INPOHW3BECTHU HAI HHUMHU

detic, kak OBBHJIO NpeaycMoTpeHo /C - JII06HE INeNCTBUs, NpPedyCMOTpPEeHHHEe
nopT BBOma, B - nopT BuBoma /, HeO6- cucTteMor KomMaHn MII. Hanpumep, MOX-—
XOOUMO TomaTh HA Hero kom 81 mo an- HO CYHUTAaTh MJAaHHHE H3 NOpTa BBOAA,
pecy FB. IlepBas kxomMMmaHzma MVI A,81 NIPOHMHBEPTHPOBATE HX M BBEeCTH B NOPT
O3HAavYaeT 3arpys3kKy aKKyMyJsiaTopa KO- BHBOna. Iy 3TOTrO B IIpOTrpaMmy

noMm 81. Cnenywomas kxomaHma OUT FB /Ta6sn.3/ Heo6XOoOUMO HOOBGABUTH KOMaH-—
3allMCHBaeT COoIepXuMce aKKyMyJiaTopa oy, ofbecrnevyuBawumyl HWHBEPTHPOBAHHUE

B mopT no ampecy FB, T.e. NopT nanHex /CMA/.

/uHTepdeiic/ nporpamMmupyetrcs. Janee
uneT komanpa IN FA, obecrnieuyuBawmas

3arnuch OAHHHX U3 [IopTa C aIpecoM Ypok 5
FA, npucBoeHHEM NopTy C, B akKKyMy-
narop. Komauna OUT F9 o3HadYaeT BH- OCHOBHBEIE NPHUHIUIIEI I[TPOI'PAMMHUPOBAHUSA
BOI IAHHHX M3 aKKyMyJATOpa B IOPT
BHBOIA Mo anpecy F9. IIOCKOMNBKY 3TOT PETUCTPEH MHUKPOIIPOLECCOPA
ampec B HamweM cJlydae TNPUCBOEH MOp-
Ty B, NPOMCXOOUT BHBOJ HOAHHHX M3 MO K£580HK80 ggneimHT EHH BHYT
aKKyMyJISTOpa B MOPT B /Ha cBeTOOU- ngHix pe HCTpoz’ - CTb u3 aOTOPHX
ONHHE MHIMKATOPH,/. TakKuM o6pa3oM, g agCHEHBBOB Th Hannﬁ XE geHHH
nporpaMMa NepechUyiaeT HaHHHE M3 IOop- n OOpaboTKN HAHHEIX. JTH PEI'HCTDH
Ta BBOIA B NOPT BHBoOmAa. llocrnenHss OTJIMIANTCHA OT PEryJIADHHX fdeeK
KkoManna - mepexom /JIMP,/ Ona saBep- MaMATH TeM, 4YTO OHM HAXOOATCH BHYT-
WaeT ILHKJI, KOTOPHI BHIIOJHAETCSH pu MII ¥ BHOHMPAWTCH KOHKDETHOH KO-
HeNpepHBHO. CJIeOOBaTeJIbHO, HaHHHE MaHOO# /Hampumep, KoMannma MVI A
BHIXOOHOTO MOPTa 6YAyT COOTBETCTBO- BHIBUpaeT AKKyMynaTop/. YhnpasjeHue
BATH NAHHHEM HOpPTa BBOLA BO BpEMs perucTpaMi OCYIECTBJIIETCS HEeNoC—
BHITOJIHEHHA TPOTPAMM: . MII DPEICTBEHHO /63 HCIOJb30BAaHUS WHH/
KP580UMK80 MoxeT ampecoBaTb HO 256 ynpasJsomes JIOTMKOH BHYTDH MNpoLec-
NIOPTOB BBOHA M CTOJIBKO X€ IOPTOB copa. OnuM Hanbonee MOAXOHAT HJIf
BaBoOma. [OSTOMY HNS ANPECALMH TOp- BPEMEHHOTO XpaHEeHHUS U XpaHeHUs Npo-
TOB HOOCTATOYHO OBa mEeCTHAIUaTepud- MemyquHux peé3yJIbTaTOB . -
HEIX pas3psAla, a He 4YeTHpEe, KaK 3TO GKOTOpHE DPEeruCTDPH B HE HC
Tpe6yercs I MaMATH MONBb3YKWTCA IS XPaHEeHWs INaHHHX O6-
poBeneM SKCHEPHMEHT MO BhH- mero Has3HAYEHWs, a BHIIOJHAKNT ClIe-
MOJIHEeHU NPOTpaMMH VIS Tepenadu uuanbHue (yHKuIuM. Haubojsyiee BaXHEM
HAHHHX W3 HOpTa BEOHA B HopT Bupoma. W3 HHX SBISETCHA NPOrPaMMHHE CueT-
1. BBemHTe MporpamMMy, yKasaH- yuK /puc.l/. DTo mecTHaAOUATUOBUT-
HYl0 B Tabi.3 HHH perucTp, XpaHamuM agpec KOMaH-—-
2. HauHHTe BHIOJIHEHME MPOTPaM- IOH, KOTOpasf 6ymeT BHIOJHATbCA. Kor-
MH C ampeca 8000. a KOMaHOH CYHWTHBAKICH U3 NaMATH,
3. HOCTaBbTe TYM6nep nopTa BBO- CO.D;ep)KHMoe CyeT4YUuKa KOMaHJI HOCTy-
na B Jno60Oe NOJIOXKeHHe. BepxHee NO-— nmaeT Ha WMHY anpeca. BuGupaemas
JIOXEeHUEe COOTBeTCTByeT 1, HuxHee - 0.
4. TIOCMOTPUTE Ha CBETOIUOIH \ WHHA DAHHbIX 1

2-4, cuutasa cnpaBa. OHM TNOKA3HBAWT
Te Xe OaHHHEe, KOTOpHE YCTAaHOBJIEHH
Ha TyMmbJsiepax nopTta BBOOA.

- -

5. HW3MeHHTe TNOoJIoOXeHue Tymbiie- 7 BlI0K
POB NnopTa BBOHa. JJaHHHE IOpPTa BH- | ”p%l;_%ymwm I NAMATH
BOIIa IOOJDKHH H3MEHHUTBCS COOTBETCTBEHHO. J

6. Haxmure kHOmMKy CBPOC. Ipor- - —_

paMMa OCTaHOBUTCSs, yIlpaBJIeHue Ie-
pengeT K MOHUTODY.

7. VUsMeHUTe NOOJIOXeHue TyMbJie-
pOB moOpTa BBOIa. JaHHHE IOpTa BH-
BOIOa He U3MEHATCA, TaK KaK BBeIeH-
Has nporpamMa 60Jibule HE BHIIOJIHSAETCSH. Y WHHA ABPECA J

CnegyeT OTMETHUTb, YTO, IpHU Xe-
JIaH¥H , Mepel 3aluchbl OaHHHX B NOPT

Puc.l. PaboTa nporpaMMHOI'O CUYeTYHKa
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KOMaHIoa TMOSABJIAETCS HA MKMHEe OaHHHX.
Korpma kxomaunnma 6yneT cuuTaHa MI,
COoOepXUMoOe CUeTUYHKa YyBEeJIMYUTCH Ha
€OUHHIY U CHOBa TNOCTYIIUT Ha WHHY
ajpeca, 3aTeM CUYUTHBAaETCs Cclenyio-
mas KOMaHIa.

[IPO'PAMMA MOHUTOPA "MUKPOJIAB"

M3Y MUKPOJIaBopaToOpHuu COIEPXHUT
nporpaMMy MOHHTOpa, KoTopas CYHTHBa-
€T C KJIaBHAaTypH, BHIIOJNHAET BHOPAHHYIO
onepalylw U yrnpaBisgeT OUCIJIeeM. MHKpO-
nadopaTopuss BCe BpeMsl BHIIOJHAET
NnporpaMMy MOHUTOPA, 3a HCKJINYEHHEM
cilyyas, Korzga OHa BHIIOJIHAET Npor-
paMMy IOJIb30OBaTeJIfA.

Korpma nHaxuMaetrcss kHonka IIVCK,
nporpamMMa MOHUTOpPa 3acTaBlifgeT
Ipolleccop IepenTH K algpecy, yka-
3aHHOMY Ha mOucnsiaee "Mukposnad".

Korma HaxumMaeTcss kHonka CBPOC,
MHKpOJIabopaToOpusa BO3BpamaeTcsa K
nporpaMMe MOHHTOpa. l[Iporpamma MoO-
HHUTOpAa IIO3BOJISEeT INPOBEPATH CcoOep-
XUMOe perucTpOB B wWAaroBOM pexuMe
IIOCJIe BHIIOJIHEHUA KaXIOW KOMAaHOH
/T.e. Iocje Kaxgoro mara/. Ha
TpeTheM u YeTBepTOM HHIOUKaATOpax,
cuuTas ClpaBa, IOCJIe BHIIOJIHEHUSA
KaxOo¥ KOMaHOH /maroBHE pexuM/ BHC-
BEUHWBAETCHA COOEpPXKUMOe aKKyMyJssTopa.
KpoMe TOro, nocsie kaxmoro mara
KOMaHIOH IporI'paMMa MOHHUTOpAa 3alUuCH-
BaeT coOepXuMoe perucTpoOB B cClle-
uanbHue auerku O3Y. CnenoBaTesibHO,
MOXHO IIPOBEPUTE COOEpXHUMOe perucT-
POB Ha KaxgoM umare, IMIPOCMOTpPEB
COOTBEeTCTBymKe suehku O3V /ta6n.l/.

Ta6nuna 1
Anpeca perucTtpos MII
Anopec PeructTp
83EB |AKKYMYyJIsaTOP
83EA |PerucTp INIpH3HAKOB
83E9 |B perucTp
83E8 |C peructTp
83E7 |D perwuctTp
83E6 |E perucTp
83E5 |H perucTp
83E4 |L peructTp
83E3 |YkazaTesnb cTeka /cTapmui
6auT/
83E2 |YkaszaTenb CcTeka /mianuui
Gaut/
83E1 |lIporpaMMHHE CYETYUK /CTapmui
Baut/
83E0 |[IporpaMMHHEM CUYETUYUK /Miyammui
Gant/
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[IPOI'PAMMA CYETA

Ha puc.2. nbkazaHa CTpyKTypHas
cxema IporpaMMH, KOTopas "3acTasnusa-
eT" sSYeWKy NaMATU CUYUTATh B OBOUU-
HOM kome oT 0 mo 255 u 3aTeM NOBTO-
PATHL 3TOT CUYET.

CHavaJjila OOUH perucTp /B IOAaHHOM
cllyyae akKKyMyJisaTop/ yCTaHaBJIMBAeTCH
B 0. 3aTeM comepXuMoOe akKKyMyJaTopa
repernyCHBaeTCA B AYEHKY NaMATH C
agpecoMm 8020 u yBenuuuBaeTcs Ha 1.
Jajsiee 3amnuch B AYENKY IIaMATH TIOB-
TOpPSeTCSA CHOBa. B Tabin.2. nNpuBOOUT-~
CS JIMCTHHT NIPOTPaMMH .

<: CHET j)

YCTAHOBKA
AKKYMYNATOPA
(A) B 0

V

3AMUCY
COREPXUMOTD A
B AEAKY 8020

IPHBABUTD
K COLEPXUMOMY
A1

Puc.2.
cueTa

CTPpyKTypHas CXema MIpOoI'paMME

IIporpamMmma HavYUMHAaAETCA C agpeca
8004 BMecTo 8000, Tak YTO TIOTOM
MOXHO OO6aBUTh HECKOJIbKO KOMAaHI B
Hadalyie nporpamMmue /B "Mukpona6"
8000 - mepBasa suYedka 03y, cienosa-
TeJIbHO, NpOr'paMMa IOJIb30BaTeJNI He
MOXEeT HauMHaThbCA paHblle 3TOrO an-
peca/. IllepBaa xomaHma - MVI A, O.



JIMCTHUHTI I pOT'paMMH CcueTa

Tabnuua 2

Anpec CopmepxuMmoe MeTKHU KomaHgu KomMMeHTapuu

8004 3E MVI A,O0 YctanoBka A B "0"
8005 00

8006 32 LOOP: STA 8020 A —> guelKa IaMATH
8007 20

8008 80

8009 00 NOP

800A 3C INR A [lpupacTuTh A
800B C3 JMP LOOP lepexonm k LOOP
800C 06

8001 80

OHa 3arpyXaeT B aKKYMyJIATOpD HYJHU.
Crnenywomasa koMaHma - STA 8020 nepe-
CHJIaeT CcoIepXuMoe aKKyMyJiaTopa B
Aayenky namsatu 8020. Konm 32 B sauen-
Ke c agpecoM 8006 ykaswBaeT, YTO
3TO KomaHnma STA. Korpga mnpolueccop
cCUUTHBaeT BTOT kom, OH "moHumaetr",
4YyTO crnepylmue gBa HanrTa /ampeca
8007 u 8008/ comepxaT ampec, IO
KOTOpPOMY HOOJDKHO OHTBH 3aNnucaHo
colepXuMoe aKKyMynsaTopa /B IAaHHOM
cnyuae 8020/. CnenyeT TNOMHUTB, YTO
6alTH algpeca 3aluCHBawWTCaA B obpaT-
HOM TopslKe. 3Ta KOMaHOa He H3MeHda-
eT CcOomepXMMOTO aKKyMyJISTOpa, OHA
NIPOCTO KONUpyeT OaHHHE B AYEeHKY
namMsaTu. 3a komaHmow STA upgeT KOMaH-
na NOP, uTo6bH 3ape3epBHpOBATH MeC-—
TO IJIA MOocienywmero HCIIOJb30BaHUA.
Crnienywoumas komMaHma - INP A, oHa yBe-
JIUYUBaeT cOomepXuMoe aKKyMyJisiTopa.
Korpma mocTuraeTcss MakcumalsibHass Be-
JUYMHA cuyeTa /B IOBOWYHOM KoOIe -
1111 1111, B wecTHaOUATEpPUYHOM -
FF unu 255 - B pmecaTWdyHOM/, comep-
XKUMOe aKKyMyJiiTopa cbpachHBaeTcsa U
manpHemmuy c¢yeT uUOeT C HyJasa. 3TO
OOHMHHN peXuM paboTH OBOUYHOI'O
cueTYuKa.

I[Tocnenusasa KOMaHIAa napexon.
5Ta KoMaHOa BO3BpamaeT IporpaMMy
K KoMaume STA, anpec 8006.

[IpoBegeM 3KCIIEPUMEHT IIO BH-
TTOJIHEHUI0 OINHCAHHON MpOTrpaMMH B wWla-
TOBOM pexume.

1. BBeguTe B namaTh "Mukposat"
nporpaMMmy, npuBeleHHyw B Tabn.2,
[IpoBephTe NPaABUJIBHOCTL €€ 3alucCH
B IaMATh.

2. NepekmwoyuTte Tymbiiep pexuma
B TIOJiIOXReHue [AT.

3. YcTaHOBUTE HauvaJbHHNI azpec
nporpamMmu /8004/. Ha OByX KpaVWHUX

IIpaBHX WHIUKATOpaxX MMOABUTCA KOMaHOA
MVI A /xom 3E/.

4, HaxMuTe KHOIKy IIYCK. IIpor-
paMMa HayalJla BHIOJHSATBHCA B WarOBOM
pexuMe. IllepBas KOMaHIa BHIIOJIHEHA.
Ternnepb HA OBYX KpaWHUX IIPABHX WH-
OUKaTOpaxX BHICBEUYEHO COIepXumMoe pe-
TUCTpPAa INPU3HAKOB, a ComepXumMoe akK-
KYMYJISTOpPa NOSABUJIOCh HA TpPEThEM
U YeTBepTOM HMHIOHWKATOpax, cUYuTas
cipaBa. Ha 3TuUX UHOUKATOpax BUIHH
HYJIM, TaK Kak IepBasg KOMaHIa BHIIOJI-
HeHa U B AKKyMyJISTOP 3aHeCeHH HYJH.

5. HaxmuTe KHOUKy IIYCK. Brrmosn-
HeHa komaHga STA 8020. Comepxumoe
AaKKyMyJIATOpa HEe HM3MEHHJIOCB, B AYel-
Ke namMaTu 8020 OOJDKHHEI NMOSABUTBCS HY-—
JIu. YTOOH INPOBEPUTH COIEepXHUMOEe 3TOM
AYeMKy, HaxMuTe KHomku 8, 0, 2, O,
a Takxe kHonky YCT.AILI. Ha nOByX
Kpa¥HUX NpaBHX HHIOWUKaATOpax - HYJH.
3T0 comepxumoe suenku 8020. Habu-
pas JnwboM npyroM ampec, MOXHO IIpocC-
MOTpPETh JIByl0 SAYeMKy IaMATH I10cye
KaXOoro mara BHIIOJIHEHUSA INpOTpPaMMH .
Habupasa cooTBeTCTBywuHe ajgpeca, MOX-
HO TakKxXe NPOCMOTPEeTh U COIepXuMoe
perucTpoB MIl /cMm.Taén.l/.

6. HaxmMuTe kHonky BO3BP. TeMm
CaMbBIM BH BEPHYJIUCE K BHIIOJIHEHUI
Bamed NpoOrpaMMBl ¥ BHITOJIHUIIK CJlenylo-
myo komasHny /NOP/. Ha uHOUKaTOpax
ONATHL MNOABHUJIOCH COIEPXHUMOEe PEeTUCT-
pa TNIpU3HAKOB H aKKYyMyJsaTOpa.

7. HaxmMuTe kHonky IYCK. BHIIOI-
HeHa koMmaHma INR A. Ha #WHOukKaToOpe
BUIHA eOWHHIA, UTO CBUIETENBbCTBYET
O TpHpaueHHUu COINEepPXUMOI'O aKKyMyJiag-
TOopa.

8. I[IpoBephbTe coIepXuMoe SUYeNKU
8020. B Hel HAXOOATCHA HYJIM, Tak
KaK Tepenuch eIWHUIIE M3 aKKyMyJaaTo-
pa B 2Ty sA4YeMKYy eue He Ipou3ouuia.
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9.. HaxaB KHONKy BO3BP., BepHUu-
TeCch K BHIIOJIHEHUK Balleil MNpOTpaMMH .

10. HaxMuTe KHONKYy IYCK, BHIIOJI—
HUTCHA cCJepnyiomasa komanma /STA 8020/,
T.e. COIepXuMOe aKKyMyJiaTopa Nepe-
nycasiock B Auedky 8020.

11. TlpoBepbTe COmepXHUMOe sAYer-—
Ku 8020. Temephb TaM HaXoOIOUTCH
equHUuLA .

12. HaxaB KHomnky BO3BP. u ma-
JJee HaxuMas kHomnkKy IIYCK, BHIIOJIHUTE
nporpammy mno maram. Illpocnenure,
KaK MeHSeTCs COOepXuMoe aKKyMyJIaTO-
pa.

OPTAHU3ALMA NPOI'PAMM

B pa3JIMYHHX CJly4Yyasax [IpHMeHeHUs
nepen MII cTaBATCA pa33HHEe 3aldadu.
HanpuMmep, BOJIBTMETD CO BCTpPOEHHEM
MII moJiXkeH HM3MepUThb BXOIHOEe Halpsa-
JXeHHe H IOoCJIaTh IOaHHHIE Ha OUCIJIEeH.
[Ipolieccop OOJIXKEH IepeBeCcTH JaHHHEe
B BOJBTH U aBTOMaTHUYECKH [NOOINEPXU-
BaTh HYJIb wWKaJikl. HU3MepuTesib MOXeT
UMeTh KJaBuHaATypy /IJis BBoOOAa IOJbL30-
BaTeJyIeM CIieluajsibHEX 3anpocos/. Ina
aBTOMAaTHYECKON yCTaHOBKM IOuarasoHa
IpolLeccop MOXeT OHTh CBS3aH C aTTe-
HIoaTopoM. Kaxmas u3 3apmady, CTOAmHX
nepen MII, aABngeTCA B OCHOBHOM He3a-
BHUCHMOH W MOXeT OHTB mNnpencTaBJjieHa
OTHOCHUTENBHO MPOCTON IpOTPaMMOM .
3aTeM ozgHa ob6mas /ocHOBHasa/ NIpor-
pamMMa MoxeT OO6beOuHHUTHL BCe ClIeuHuau-
3UpPOBAHHBIE TPOTr'paMMH, HEe BIaBasaChb
B TIOOPOOHOCTH KaXIOM 3amadd.

[IpoBemeM aHaJIOTHI CO CTPYKTY-
po¥ 60JIbHWIOTO IpenlpuaTusa. JUPpeKTOop
He MOXEeT BHIIOJIHUTL BCIO paboTy, HO
OH MOXeT IpHHUMAThL BCe I'JIaBHHE pe-
meHuss.. EMy He Hapgo 6eCIIOKOUTHBCSHA O
TOM, .KAaKO¥ MeTJIOM NnomMeTaThb IJBOPHU-
Ky, TMOTOMy YTO BTO MOTYT pPenuThb
Opyrue nwoou. CyumecTByeT psan 3aMec-—
TUTeNleli, KOTOpHE OTBedYawnT 3a onpe-
OeJileHHHe HalpaBJIeHUAa paboTH. Y HHUX
B TIOOYMHEHHM HAXOLOATCS HaYaJIbHUKHU
PAaHT'OM HUXE, KOTOpHE.B CBOK oue-
penb. YIIPaBJAAKWT OPYTUMU CJIYXall¥MHU .
Ha npeninpuaTUM KaXOHM UMeeT 3amavdy
ONs peumleHusi, ¥ YeM HUXe BH Ha CIly-—
XebHOoM JilecTHULe, TeM 6oJsibuile BH BHU-
KaeTe B IeTanu. [JUpPpEeKTOp UMeeT Bpe-
Msi IIPMHUMATDH BaXHHE peumeHus, MOTO-
My YTO OH MOXET 3aCTaBUTh OPYTHUX
Jmoner BHIIOJIHATH MeHee BaxHue . OHH,
B CBOI Ouepenb, 3aCTaBJAKNT OPYTHUX,
KOTOpHE IMNpHUBJIEKaAWT eme Jionge, eciiu
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3TO TpebyeTcsa, 3aTeM KaxOuil 4YeJyo-
BeK [OOKJIagHBaeT CBOeMy HAYaJIbHUKY,
M HAKOHEell, OUPEeKTOp IIonydaeT OTBET.

DTO OuUeHb IIOoXOXe Ha paboTy
NIpPOLIeCCOPHON cucTteMn. TakK Kakxk 3a-
oadyy MOI'yT OHTHh OYEeHb Dpa3JIudHEMU
M CJIOXKHBEMH, TO CylleCTBYeT MHOTIO
nporpamMm. OOgHa HOporpaMMma /4acTo
Ha3nBaeMas HCIIOJIHUTEeNbHON,/ nedcT-
ByeT KkKaK IOUpPeKToOp. I[Iporpamma-uc-
IIOJIHUTEJIb UMeeT Opyrue IIpOorpaMMH,
paboTawmye Ha Hee, U KOTOpHE,B
CBOK OuYepens, UMENT IOpyrue nporpam-
MH, paboTawumue Ha HUX.

[IporpamMul, pab6oTawmue Ha Opy-
rHe Nnpor'paMMH, Ha3BHBaKWTCA OONPOIr-
pamMMmamu . llomnporpaMMel MOT'YT UMETh
oOpyrye noglporpaMMe, paboTawiue Ha
HUX U T.QO.

OpuMep. Ha puc.3. npusemeHa
InpocTas nporpamMma, KoTopasa obecrnie-
YyuBaeT 3anucCh B sAYedky namaTu 8020
TO HyJIe¥, TO eluHUll. B 3TO¥H mnporpam-
Me HCIOJNIB3YHTCAa HoanporpamMmu. OmHa
noAgnporpaMmMma HCINOJIb3yeTCss OJIS 3anu-—
CH B AYEeNKy TNaMATH eOuHull, opyras -
OJis1 3alucu HyJiew.

OcHOBHasa ImnporpamMMa COIEpPXUT
TOJIBKO TpPpH KOMAaHIH: OOHY = IJIS BH-
30Ba nognporpaMmu "Hynu", Opyryw -
OJiIi BHI30OBAa NOONporpaMmu "enuHUIH"

U TpeTho - OJs Iepexopja K Havany.

OCcHOBHAasa IporpaMMa olpenesseT
BCce QYyHKIHM IIpOTpaMMH,HO €M He HYyXHO
3HATh agpec sAYewku namMsaTu. lloTpeb-
HOCTHU OIpenesissinTCsAa NOoONporpaMMaMi.

Komanpga CALL 3acrasyaseT MII
nepefiTu Ha noAanporpamMmy. MeTku "Q"
u "1" onpemensioT MOONPOTpaMMil M IO-
MemawnTCcsa IO peaJIbHOMY amgpecy, korma
A3HK AcceMmbisiep NepeBOOUTCS B MallUH-
HHH kon. llepBHe OBe KOMaHOH KaXIoH

NOAPOPAMMBI
0: MVI A0
g, | A
H:CALL 0 [— |
CALL 1
IMPH
\&\\\\\\\ 1 MVI A FF
STA 8020
RET

Puc.3. IIlpuMep HCIOJIb30BaHUA NOOIPOI-
paMMm



H3 noOomporpaMM yXe pacCMOTPEHH pa-

Hee. [locnemgHsas komManma RET /Bo3spaTt/

onpegesigseT KOHel IMNoAOlnpoIrpaMMH U

BO3BpamaeT MIl K BHITOJIHEHHUIO OCHOBHOM
nporpaMmu. B Tabn. 3 mnmokasaHa IIOJ-
Haag nporpamMMa C MamWHHBEIMH KOIaMU .

Ta6auna 3

JIMCTUHT NpoOrpaMMH 3aruCU B AYEeHKYy IaMATHU HyJIed U eOUHHUIL

OcHOBHAaaA IporpamMMma

Anpec Conepxumoe MeTku Komaunou KoMMmeHTapuu
8000 CD H CALL O lognporpaMMa 3anHucCH HyJieu
8001 09
8002 80
8003 CD CALL 1 Mognmpor'paMMa 3allluCHu eIOUHUILL
8004 OF
8005 80
8006 C3 JMP H IoBTOpP
8007 00
8008 80
[lognporpamMmMma 3amnucu HyJied B sauyeiky ramsaTu 8020

MVI A, 00 3anucaTtk B A HYJH

STA 8020 3amnucaThk comepxumMoe A B
AYEeHKYy

RET Bo3BpaT B OCHOBHYK NIporpam-
My

[NomnporpamMma 3alHlCH eOUWHUI] B Auelky namaTtu 8020

8009 3E O:
800A 00
800B 32
800C 20
800D 80
800E (of°]
800F 3E 1:
8010 FF
8011 32
8012 20
8013 80
8014 (of°]

MVI A, FF 3anucaTh B A eOUHULH

STA 8020 3anucaTes comepxumoe A B
AYENKy

RET Bo3BpaT B OCHOBHYI IIpor'paM-—
My

CALL coCTOUMT H3 KOIa ollepaluu
CD, 3a KOTOpHM cJienyeT agpec Mnon-
IporpaMMH. AOpec HNOONIpOTrpaMMH Xpa-
HHUTCA TaKuM Xxe obpas3oM, Kak H an-
pec nepexona. Komaunma RET cocTout
TOJNBKO M3 Koma C9. HukKakoro ajgpe-
ca KOMaHIA He comepXuT. OOHAKO Xxe
MII "s3HaeT", Kyzma BO3BpamaThcd,
Korma OH BCTpevaeT KOMaHOy BO3Bpa-
Ta B KOHIeEe nogrnporpaMMmel. Korpna BH-
nojyiHsgercsa komaHma CALL,
paTta, T.e. ampeC KOMaHOH, Clenyio-
WU I1ocCJyile BH30Ba IMNOOMNIPOTrpaMMHI,

agpec BO3B-

Xpa-

HUTCA B CIielnuaJIbHOM MecTe NaMATH,
KoTopoe HasmBaeTrcsa CTEK. Korma B
KOHIle NonlIpOor'paMMH BCTpedYaeTCsH
koMaHnma RET, MII nonydaeT u3 CTEKA
agpec BO3BpaTa. lIporpamMma BO3Bpa-
mlaeTca K OCHOBHOM INporpamMme. PaboTa
CTEKA ocyuecTBIAeTCs MOYTU ITOJIHO-
CTHhI0 aBTOMAaTHYECKH. Boliee nompoO6HO
CTEK ©6ymeT OIMCaH B IOCJIenymnmux
pas3penax.

[IpoBegeM SKCIIEpUMEHT IO HUC-
IIOJIb30BAHUK IIPOTrpPaMMH,IPUBEOEHHON
B Tabin.3.
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1. BBeOuTe IOAHHYI OpPOI'paMMy
B namMsaTh "Mukpona6".

2. TllocTtaBbTe TymMbiep pexuma
B IIOJIOXeHue [IAT.

3. YcTaHOBUTe HAYaJIbHHE anOpec
nporpammul /8000/ ¥ HaXMMTE KHOIKY
I[IYCK. BHIIOJIHAETCH IepBas KoMaHIa
nporpamMmu /CALL O/, ¥ TIPOUCXOIOUT
nepexon K nognporpamme /ampec
8009/.

4. HaxmuTe kHonky IIYCK. BumoJs-
HAEeTCHd Cihenywimas KoMaHOa, KoTopas
ABJISeTCA IepBOM B NonlnporpamMMme. B
AKKYMYJISTOPp 3aHOCHATCSI HYJIH.

5. HaxmuTe kHOmnky IIYCK. Comep-
XUMOe aKKyMyJIATOopa 3aHOCHUTCH B
AYelKy namMaTHu c azapecom 8020. IIpo-
BepbTe COIOepXuMoe 5TON Advedku. Tam
3aluCaHH HYJIH.

6. HaxmuTe kKHONKy BO3BP. Bh-
NNOJIHUTCSA KoMaHIa RET, u BH BepHeTeChb
B OCHOBHYW Iporpammy /ampec 8003/.

7. HaxmuTe kHONnkKy I[YCK. Ipou-
30HOeT IepexOond BO BTOPYW HOOIpPOTr-
pammy /anpec 800F/.

8. HaxMHTe OBa pas3a KHOIKY
[NIYCK. B akkKyMyJaATOp 3anuuyTcsa enu-—
Huusl /FF/, U comepXuMoe aKKyMyJisg—
TOpa INepenumeTcs B AYeMKy NaMATH
c ampecom 8020.

9. MpoBepbTE, HUMEeeTCH JIU B
ayeitke 8020 FF.

10. HaxMuTe KHOTNKY BO3BP. Bh-
[IOJIHUTCS KOMaHmzma BO3BpaTa /RET/, u
npousoumeT Iepexon K OCHOBHOM INpor-
pamme /anpec 8006/. Mo aTomy anpe-
cy 6ynHyT 3amndcaHm KOMaHOH 6e3yc-
JIOBHOTI'O TNepexoma kK ampecy 8000.

[Iocsyie 3TOro mnporpamMMa HavHeET HCIIOJI-
HATBCA CHOBA.

11. HaxMuTe HEeCKOJIbKO pa3 KHOI-
ky [IYCK, OpOCMOTpHUTE TMpOTpamMMy ele
pas.

[NIPEPHIBAHUA

WuHorpma MuKpoIpoliecCopHag CHUCTe-
Ma »OOJIXHa pearupoBaThk Ha pelgkKue U
Hellpencka3yeMule COOHTUSA. BepHeMcs
K aHajioruu C nOpednpusitueM. Illpenmno-
JIOXUM, UYTO MOT'YT IIPOU3OUTHU KaKHUe-TO
SKCTpeMalsibHHEe COO6HTHsI. Hamnpumep,
KaXOHi MOXeT OHTB OTOpPBAH OT paboTH
ToxapHo# TpeBorou. Ilocse TOro, kak
noxap MNOTYymEeH M ero NOoCJIenCTBUS
JIUKBUOUPOBAHH, JIOOW BO3BpallamTCst
K IIpexHer pa6oTe.

AHaAJIOTUYHHE COOHTHA MOTYT IIpPO-
U30OMTU U B MHUKDPOIPOILIECCOPHOM CHC-
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TemMe. Hamnpumep, pPacCMOTPUM BOJIbBT-
MeTp CO BCTpPOEeHHEM MII, KOTOpHNX uHUMe-
eT Ha TleperHe¥ IraHeJId KHOIIKYy KaJiub-
poBKku. Korpma HaxumMaeTcs >3Ta KHOIKa,
pabora MIlI npepmBaeTcss u MIl nepexo-
OUT K TmiognporpamMmme kKanudbposBku. Iloc-
Jle BHIIOJIHEHUA KalubpOBKH ylipaBJie=
HHEe BO3BpamaeTCs K OCHOBHOM NIporpaM-—
Me, KoTopasa Omhla InpepBaHa. 3TU
OEeUCTBUSA HA3HBAWTCSA IIPEepHIBAHUAMU.
KpucTann MII uMeeT BXOI, KOTOPHN IpU-—
HUMaeT npepeBadHusa. CHUTHAJI BEHICOKOI'O
YPOBHSA Ha 3TOM BXOIE BH3HBaeT Ile-
pexon Inpoueccopa K CrenuaJlbHOM Ton-
nnporpamMmMe TpPepHB3HUA. 3Ta NOOIpPOr-
paMMa BHIIOJIHAET 3amady, TpedtyeMyl
TIpepuBanmum ycTponcTBoM. KomauHna,
cTosimasgs B KOHIe MNOONPOTrpPaMMuE TIpepH-—
BaHUA, Bo3BpamaeT MII k npepBaHHOH
nporpamMme.

WHOI'ma HYXHO, 4YTO6H MII He pea-
TUpOBaJI Ha mnpepHBaHue. [lo3TOMy Ipe-
PEHIBAHUE MOXeT OHTHh 3alpemeHOo Mpor-
pamMMo#n. CymecTBYWT IOBE€ KOMAaHIH:

EI - paspeunTh IpepHBaHue, DI -
3anlpeTUTh TIpepHBaHUEe.

MII KP580UK80 pearupyeT Ha Ipe-
pHBaHue cClrenymomyuM obpa3oM. He yBe-
JIUYUBasT COOEPXUMOT'O cCueTUYuKa amgpe-
ca, OH IpuMHUMaeT HWHOOPMALIUIO C UIMHH
OaHHHX, MU B 3aBHCHMOCTH OT KoIa,
YCTAHOBJIEHHOT'O Ha WMHE OAaHHHX, Ha-
YpHaeT BHIIOJHATH IpOorpaMMy C Olpe-
OeJIEeHHOI'O agpeca B COOTBETCTBHU C
TabJs.4.

Tabsuiza 4

Tabnuiua NpepHBaHUMN

HoMmep Koo Ha mueEe|Ampec, C KOTO-

IIpepH- OaHHEX pPOTro HavuuWHaeT-

BaHUA CA NnporpamMmma
o6paboTKu
IIpepHBaHUA

RSTO ‘C7 0000

RSTI1 CF 0008

RST2 D7 0010

RST3 DF 0018

RST4 E7 0020

RST5 EF 0028

RST6 F7 0030

RST7 FF 0038

TakuM o6bpa3oOM, BHellHee

YCTPOUCTBO, BHpabaTHBawmee CHUTHAJ
IIPEepHBAHUA, OOJDKHO BHCTABHTh HAa K-
He JOAaHHHX KOJI, B COOTBETCTBUH C



KOTOpPHM OyIeT BHIIOJIHATHCS oOllpelne-
JIeHHas nonamnporpaMMma rno oépaboTke
npepuBaHuda. I[IporpaMMucT, B CBOK
ouepellb, IOOJIKEH IpedyCMOTpeTh Ta-
Ky IOOIporpaMMy IIpW HaNuCaHUU
obumen MIporpaMMHI .

B "Mukposnab6" npepHBaHUe HC-
NoJb3yeTCcsa OJig OpraHM3alluyM maroBoO-
Tro pexuma. Ilogpobuee s5TO 6ymeT OIu-
CaHO B IocJieoylomux pa3sjgesax.

Ypok 6

CTPYKTYPA U OYHKIUOHUPOBAHUE
MHUKPOIIPOUECCOPA KP580UK80

IJo cux nop MH He paccMmaTpuBa-
JIU CTpyKTypy MII. OOHakKO HEKOTOPHEe
3HaHUAA 06 ycTpouncTBe u pabore MII
6ynoyT IOJIE3HH MOJiA 60Jiee YeTKOro No-
HUMaHUsA paboTH BCEeM CHCTEMH.

YCTPOUCTBO MHUKPOIIPOLECCOPA
KP580MK80

Ha puc.l. npuBereHa yIpoueH-
Hasg CTPYKTypHasa cxema MII

HOM IOAHHHX C apudMeTHKO-JIOTHYECKUM
ycTpocTBoM /AJIY/. AJIY BHIOJHAET
BCe IOeNCTBUSA C IOAaHHEMH, HAalpuMep
Takue, KaK yBeJIMUeHHEe Yucjia UJIHU
CJIOXeHUue OBYX 4Yucesn. PerucTtp Bpe-
MEHHOT'O XpaHEHHUsI COeOguHeH C IOpy-
uM BXongoMm AJIY, 3TOT perucTp He-
IOOoCTyneH nporpaMmMucTy. OH aBTOMa-
THUYEeCKH yIpaBJ/ISeTCsa CXemMaMu ylnpaB-

JeHusa MII. ¢naru npencTaBJIANT CoO60H
HAabop TPUI'TEepOB, KOTOpPHE IMOKa3HBa-—
T pe3yJsibTaT IIOCJIemHeM omnepaluy,
BHIIOJIHEHHOMW AJIY. Hanpumep, oéinaar
HYJIA yCTaHaBJIUBAeTCsHa, €CJIU pe3yJjb-
TaT OIlepaluHd paBeH HYJI.

Peructp kxoma omnepauuu, gemmdpa-—
TOPp KOoma oIllepallyd, NpOT'paMMHHN CcYeT-
YUK U yCTPOKUCTBO yIpaBJIEHUS U CHHX-
POHM3 AU HCIOJIB3YITCSA OJid BHOOpPAa
KOMaHIO U3 IIaMATH U WX BHIIOJIHEHUS.
[IpeOnosnoxuM, YTO OOJDKHA OHTBL CUUTA-
Ha ¥ BHIIOJIHEHA KOMaHIa, XpaHAmasacs
B sAvYe¥kKe c agpecom 8000. Iporpamm-
HHM CUeTUUWK UYepe3 UuWHHY agpeca BH-
OacT Ha YCTPOWCTBO IaMATH anpec
8000. U3 maMsaTH HA HHMHY OAaHHHX TIOC-
TYTIUT comepxuMoe saduednku 8000 /xon
onepanuu/, u MI 3anumeT ero B peTru-
CTp KOma oIepauuu. DTOT pPerucTp ne-

KP580UK80. AKKYMyJIaTOp CBf3aH WuU- pemacT uHpopManuw nemudpaTopy kKoma
\ WHHA  BAHHbIX 1
T 1T 11
arksmy- | | pperett TPHITEPSI | YL PETMCTPAI
NAToP XPAHEHHA BIAXKOB ONEPALMM PO PAMMHbIN
CYETYUK
| Iyt
_:> APHOMETHKO- LN EWHDPATOP
NIOTUYECKDE Ko4A
> YCTPOUCTBO ONEPALLMH

YCTPOHCTBO YNMPABNEHHA
U CHHXBOHHIALNA

WNHA  ADPECA

Puc.l. CTpykTypHas CxXeMa MHKPOIpPO-
neccopa KP580UK80
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onepaluy, KOTOPHH paclio3HaeT Koo u
BHIOAaeT yllpaBligomue CHI'HAJIH OJIA CXeM
CHUHXPOHHU3AIUU U ylpaBJieHUA. CxeMu
yHOpaBJiIeHUSA U CHHXPOHU3AIMU - 3TO
Kak OH TIpOLIECCOP BHYTDPH IIpolleccopa.
[I3Y BHyTpu MIl COOEPXUT MHKPOKOL
/AU MHKpoNporpaMmy/, KOTOPHM TOY-
HO YKa3HBaeT IMpOolleCCopy, YTO LeNaTh,
YTOOH BHIIOJIHUTE KaxXayw KOMaHIV.
3anucCaHHHN MHUKPOKOIL, KOTOpPHH OO6OBY-
HO 3amaeTcs us3roromuTesieM MIlI, uHa-
3HBAaEeMsB! MHUKPOIIpOrpaMMoM, olpene-
JiieT A3HK MII ¥ He MOXeT HU3MEeHATBbCH
NIpy¥ 3alucu Opor'paMM, BHITOJIHAEMHX
IpOLEeCCOPOM .

Hanpumep, nysa KomaHngws MVI A
B YCTPOWCTBO yIpPaBJIEHUSI U CHHXPOHHU-
3auuy noctynaeTtT gemwndpoBaHHEN KOOI
onepauun 3E., 3aTeM yBejHUHMBAaETCHA
azgpec B NporpaMMHOM CUYeTYHKe. YCT-
POMCTBO yIIpaBJIEHUA OIpenenseT,dYTo
3a 9TUM KOOOM Ollepalluu cJjenyeT
6ayT OAaHHHX, TakK 4UYTO colIepXuMoe
AYerKU NIaMsaTH, yKas3aHHON nporpam-
MHEM CUEeTYMKOM, CUHUTHBAETCS B aKKy-—
MyJIATOpP. MukponporpamMa ykKaxeT yli-
pasBJiigwmer JIorTuKe, YTO KoMaHOga BH-
nosineHa. CoOoepXxuMoe TIpPpOTI'PaMMHOTO
cueTyYHkKa yBeJMYuBaeTCcda, M Clenyoumumn
6auT nporpammu /crienyiouuit kon/ cuu-
TEHIBAETCS B DPErucTp KoIa olepalud.
3aTeM HAYHEeTCH HCIIOJIHeHHe KOMAaHIOH .

OCHOBHEE OIIEPAIIMU MUKPOIIPOLIECCOPA

MII KP580UWK80 MOXeT BHIIOJHATD
YyeTHpe OCHOBHHX THIIA Ollepalui:

1 - YTeHWe OAHHHX U3 NaMATU
HJIM TIOpTa BBOOA;

2 - 3anuch OAHHHX B NaMAThb
UK TIOPT BHBOIA ;

3 - BHIIOJIHEHHE BHYTpPEHHUX Olle-
pauuy MII.

4 - mepepaua ynpaBJIeHUA IOpyToH
AYerKe ITaMAaATH.

[TepBHE OBa TuIlla oOllepaludl He
TpebylwnT OObACHeHUuM. TpeTuit /BHYT-
PeHHUuEe onepaiuu/ BKJIIOUAET OencT-
BUSI C pPErucrtpamMu /B TOM UYHCIIEe C
aKKyMysnaTopoM/ 6e3 ofbpalleHHs K mna-
MATH UWJIK IIOpTaM BBoma/BHBoOma. Hamn-
puMep, comepXuMoe OIHOI'O perucTpa
MOXeT OHTB NepenucaHo B OpyIoil pe-
THCTP HUJIM COIOepXHMMoe perucrtpa Mo-
XeT OHTBb yBEJIUYEHO HJIM yYMEeHBbUIEHO.
UYeTBepTas I'pylma BKJINYaeT B cebs
TakKue KOMaHOH, kak JMP, CALL, RET.
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CUHXPOHU3AIVA MHUKPOIPOLECCOPA
1 MHOOPMAIIMA O COCTOSAHUHU

KoMaHOHHM LIMKJI OlpenesisseTcs
KaK NpPOMeXyTOK BpeMeHH, HeOobXoou-
MEIZ IOJIT BHOOPKYU U BHIIOJIHEHUSI KO-
MaHOH. ®opMaT komaHpm MII KP580MK80
COOepPXUT OT OOHOI'O IO Tpex 6anToB.
Kaxagny KOMaHIOHHM IIUKJI COCTOUT U3
OIOHOTO, IOBYX, TpeX, YeTHpeX HUJHU
NIATH MANKWHHHX LIUKJIOB. MaumWHHHEN
LUK TpebyeTcsa KaxOouh¥ pa3, Korma
LIeHTpAaJIbHENY IIpoueccop obpamaeTcs
K [aMsTH MJIM TIOpTaM BBOMOAa/BHBOMOA.
STan BHOOPKM B KOMAHIHOM IIHUKJIEe
TpebyeT OOHOI'O MAamWMHHOI'O IIHUKJIa
OJi1T KaXOooro BHOuUpaeMoro bawnra.
INUTEeNbHOCTD BHIIOJIHEHUA KOMAHIHO-
'O IIMKJiIa 3aBUCUT OT BUIOA BHOpPaH-
HOM KOMaHIu. HeKOTOpHEe KOMAaHIOH
He TpebywT OOMNOJIHUTENbHHX MauuH-
HEIX IIMKJIOB, KpOMe TeX, KOTOpHEe
HeOO6XOOUMH OJi1 BHOOPKH KOMAaHIH .
OoHAKO Opyrue KOMaHIOH TpeobynT
OOIiOJIHUTEJILHOT'O MAaUMHHOT'O ILHUKJIa
OJIA 3aluCu M CUYUTHBAaHUA HOAHHHEHX B
IIaMATb HUJIM U3 TIaMATH U B IIOPT
BHBOOA UJIM K3 IOpTa BBOHAa. Kaxmumi Ma-
LIMHHBEY LHXKJI COCTOUT U3 Tpex, 4Ye-
THPEeX HWUJIN IATH TaKTOB. [JIMTEJIBHOCTH
Kaxgoro TakKTa paBHa IOJIUTEJIBHOCTH
OIOHOI'O Mepuola CHHXpoOCUTHasa /Oiau-
TeJIbHOCTBh TaKTa Mpu yacTtore 2 MI'i -
0,5 Mkc/. Joruueckas CxXeMa CHHX-
poHusaunuu MIlI TpebyeT nOBa HecoOBIa-
mamomuxX TaKTOBHX umnyiabca &1 u &2
/puc.2/. Umnynbc &1 sgBIsgeTcCs Tak-
TOBEM HMIIYJILCOM, IOEJIAWUM MauKHHHNI
IIMKJI Ha TAaKTH.

B Hauvane kKaxgoro MamMHHOI'CO LIUK-
na MII BupabaTHBaeT curhasn CUHXP.
B TeueHHe OeHCTBUS 3TOTr'O CHUI'HAJNA HA
WHHY IOAaHHHX BHIOaeTcsa 6auT cocTofa-
Husa /uHPopManms O COCTOSHUKU/. DTOT
6auT pacundpoBHBAETCSI BHEUHUMHU
yCTpOWCTBaMu. B HeM COOepXUTCHA HUH-
dopmanus O TOM, YTO OyneT NIpPOHUCXO-
OUTE B IOAaHHOM MaumMHHOM IHKJIE:

3aluch B NIaMATh, UYTeHHEe HU3 [IaMATH,
3anuch B NOPT, YTeHHe N3 NNopTa.

_ N\ /N gy
T

Puc.2. TakTOBHE UMNYJBLCH IJIA CHHX-
poHu3aluuu paboTH MII




BHIIIOJIHEHWE HNPOI'PAMME]

B obumem ciaydae MIlI nocisiegoBa-
TEeJIbHO CUYUTHBaeT OOHY AYEeNKY I[IaMsATHU
3a Opyr'OM, BHIIOJIHAS YyKa3aHHHEe olle-
pauuu. HUCKJOYeHHEeM M3 3TOI'O NpaBU-
Jla HabioOaeTCsa NPH BHIIOJIHEHHUH KO-
MaHI Iepexola, BH30Ba HMJIM BO3BpaTa,
a TaKXe IpU IIPEePHBAaHUU BHIIOJIHIAEMOU
nporprammu. MII npepmBaeT NocjenoBa-
TeslbHOEe CUYMTHBAHHE W HaYUWHaeT BH-
TMOJIHEHUE KOMaHO C Opyr'oro ajgpeca.

3amMeTuM, YTO KOQOH OIepalu¥ u
OaHHBIE IIepeMellaHH B NamMATU. OOUH an-
pec MoxeT colepixaThb KO, clienywuue
oOBa - ajgpec nepexopga, 3aTeM OIIATH
KOO M CHOBa OaHHHe. IIporpaMMucT LOJI-
XeH OBTh yBepeH B TOM, UTO IaMATh
COOEepPXUT TNPaBUJIBHYW IOCjienoBaTesIb-
HOCTBh KOIOB U IOAaHHHX. MII He MOxXeT
OOHAPYXUTh pa3jiMuiue Mexny HuMHu. Ko-
OB, ajgpeca mnepexonoB W OaHHHEe - 3TO
IIPOCTO KOMOHWHALUUMW OUTOB, XPAHHMHX B
namMaTu. Bca s3Ta uHdoOpMalLusa CUHUTHBL -
eTcsa OIOHUMM M TeM Xe CrnocoboM u nepe-
oaeTcs 1Mo OOHOW U TOH Xe LHHEe OaHHHX.
MIl Bcerpa noJIXeH uUMeTh HHOOPMIIHIO O
TOM, CYUMTHBAETCA KOO Ollepalluu HJIH
OaHHHEe, U obpabaTmiBaAaTh HX COOTBETCT-
BeHHO. [Iponeccop ucxomouT U3 TOTO,
YTO INepBasg sg4YeWwka, KOTOpYKH OH CcuUuu-
THBaeT, COINEePXUT KOO olepauuu. Eciu
KOO onepauuun TpebyetT OanTa OJaHHHX,
TO MII "3Haer", uTO crnenywmuit 6apT -
OaHHHe, U obpabaThHBaeT HMX COOTBETCT-
BywmuM O6pasoM. BauT, clienoymomuil 3a
6aToOM naHHHX, MII BOCIpHHMMAaeT Kak
Koo crienywouie ornepauuu. ECsu OaHHHE
6ynyT HENpPaBUIBHO HCTOJIKOBAHH U O6-
paboTaHH KakK kKOO ollepaluu, TO BHIIOJ-
HeHUEe NporpaMMH ITIOJIHOCTBRK BHUIOET U3~
non KOHTPOJIA.

ANITIAPATHHE CPEICTBA

Ypok 7

OCHOBHEIE NPUHIUIIE TIOCTPOEHUMA
ANNIAPATHON YACTHU

MUKPONIPOLECCOPHHE CHCTEMH BHIIOJI-
HAKWTCA HA OCHOBEe UHH, KOTOPHX HEeT B
TPAOUUHOHHHX JIOTHYECKUX yCTpoMcCTBaXx
CXeMHOH JIOTHKH. B MHUKDPOIIpOleCCOpHOM
cucrTeMe Mexny MHOT'MMH yCTpPOMCTBAaMH
H TIPOLIeCCOPOM TNPOUCXOOUT OOMeH maH-
HEMU /puc.l/. [poueccop IOONMKEeH HMETH
Habop BHXOIOOB IHOAaHHHX OJIS KaXIor'o
YyCTpPpONUCTBaA U MYJIBTUNHJIEKCep OJid BHOO-

1

NPOLECCOP AMATE A MAMATb B

\A60t /sy

PZ

MYNTUNNEKCEP

pa ycTpo#cTBa BBOOA IOAHHHX.
He HOaHHHX OBHYHO NepenawnT 8 6u-
TOB [OAHHHX.
CHCTEMH,
CTB,
BBOHOA,
Bojsiee crnoxHasa cUcTeMa OOJIXHAa
HecKosnbko 3Y U mMH BBOLAa/BHBOINA U
COTHU MEeXCOE€OUHHUTEJIbHHX JIUHHUM.

Hasg CXeMa MeXCOeIOUuHHUTEeJIbHHX
OOMH KOMIIJIEKT COeIUWHEHUM HUCIIOJIb3y-—
eTcda nyisa coenuHeHusa MII co BceMu
yCTpOMCTBaMM BBOIa/BHBOOA, BXOOA-
mUMH B CHCTEMY.
MOXeT pacHHMpATHCS JIUWb IIpH He6OJIb-
IIOM yCJIOXHEHHH MexcoenuHeHud. Ilpu
HUCIIONb30BAaHUM LIHH BCe yCTpOHCTBA
XOTS U CBA3HBAKNTCHA OOHOM W TOU Xe
JIMHUEe¥W IOaHHHX,
pPOMCTBO MOXeT BHIOABATHL IOAHHHE B OI-
penesyieHHOe BpeMdA.
ynpaBJIeHuss obecneuyuBawT BHOOpD oOInpe-
OeJIEeHHOI'O yCTpOMCTBA.

Puc.1.

O6MeH [OJaHHEIMM C HCIIOJNb30Ba-
HUeM TpaIUUUOHHHX MeTOoIOB O6pa-
60TKHU

[lo mu-

[oaToMy OJif IIPOCTOH
cocToaume u3 Tpex YyCTpou-
TpebyeTrcsa 48 mnuuuiti: 24 - ons
24 - Onsa BHBOIA HAaHHHX.
HUMEeThb

npuBegeHa YyIpOuweH-
JIMHUM .

Ha puc.2.

Takas CTpPYyKTypa

HO TOJIBKO OHOHO yCT-

JIuHUU apgpeca u

i mamaTeal  |amats 8 abona/

BbIBOAA
it 1t

4

WHHA L AHHBIX

i

Puc.2. O6MeH OaHHEIMH, HCIIOJb3YyI0—
MUy WHHY JI9 yMeHbUIEHHS KOJIMYecTBa
MEeXCOeIOUHUTEJIbHEX JIMHUHI
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WVHA TPEX COCTOSIHUU

JpanBep TpexX COCTOAHUH QpOaer
BO3MOXHOCTh IIPHMMEHATHh ULHHY C pas3ne-
JIEHHBEIMM IOaHHEMH. DTOT IPHUHIUUII ocTa-
eTcss HeHW3MeHHHM He3aBHCHMO OT uYucia
JIMHUY B muHe. TUNIHMUYHAA IMKMHA OAHHHX
UMeeT BOCeMb JIMHuM.llmHa Tpex cocTo-
AHUM 11omo6Ha TenedoHHOU JHMHHMH. K
TaKO¥ LIHHe MOXHO IOOKJIYaTh MHOTI'O
nepefaTyuKoOB U IIPHUEMHHKOB. Ha puc.3
TIOKa3aHa mMHa uUudpoBON CXeMH C uUe-
THPBbMS TepemaTuyukamu /OpaliBepaMu
TpeX COCTOAHuN/ U IOBYMA IIPUEMHUKAMH
/OOGHIYHEIMM BeHTUWJIAMH/ . JpaliBepH Tpex
COCTOAHUY HMEKNT BHXOI Ha o06uyl WHHY,
HO MHOOpMAlLIUA HaA Hee INocTyraeT TOJIb-—
KO OT OOHOI'O MNepernaTdyuka, HA KOTOpPHMN
NNoOaH paspeumawnmup CUT'HAJI YIpaBJIdln-—
meM JIOTHKHU. B »TOT MOMeHT uHOpManusa
OCTaJIBHHX IOpaMBepOB He HMeeT 3Haue-
HHSI, TaK KaK UuX BHXOIH HAXOIOATCHA B
BEICOKOUMIIEIAHCHOM COCTOSIHUU U, CJle-
ooBaTeJIbHO, 6yndyT H30JIUPOBAHH OT

X HB .
Mn
NOTHKA
YNPABNEHHA
BX%JPEIIIEH”,@L\ T
v ———= [TPObUP. JAHHbIX A
JAHHbIX 1 T[> BleUﬂHbljé JIAHHBIE A
I—>
3 'l/g = CTPOBHP. fAHHbIX B
‘ 1|> BbIXOAHBIE [AHHbIE B
#_%é::::_ﬂ

NEPELATYNKH THHERHAR NPHEMHHKYU
LWHHA

Puc.3. OpHONMHHENHas mWUHa, HUMeomas
TPU COCTOSIHUA C UYEeTHPHBMA IepenaT-
YyuKaMM U OBYMA TIPUEMHUKaMU

AHAJIOTUYHO IMPOUCXOOUT IIpUEeM
usbdopmanyy C mUHH. HeszaBHCHMO OT UYHUC-—
Jla TpHEeMHHWKOB, HHOOpMALUI IIpHHHUMaeT
TOT, KOTOpPOMy HOaH pa3peumawmuyi CHI'-
Hajn yIpasJdome JIOTUKu. s BHpaboT-
KY pa3pemanmux CUIHAJIOB YyIlpaBJigwmed
JIOTHUKH, Npuxonamux u3 MIl, ucCnombsy-
0T aIgpecHHe W yIpaBJdlmue WLUHH
/puc.4/.

OnnucaHHHE yCTpOMCTBA ABJIANTCH
omHOHAIlpaBJIEHHEMH . DTO JIM6O NpHeM-
HUKH, JTu60 mnepenaTyuku. CyumecTBYIOT
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—= CTPO6MP. NAHHbIX

(_LHHA ABPECA k)

NornkA = CTPOGUP. [LAHHbIX

[IWRA GTPABTERAA )
. Y

YNPABNEWNA —w CTPOEHP. [IAHHBIX

—> CTPOGUP. BAHHbIX

Puc.4. Cxema BHOOpa yIpasiswmen
JIOTUKON yCTPpOHCTBAa IepeHoca HOaHHHX

Takxe IOByHAIlpaBJIEHHHE YyCTpPOMCTBA,
ABJIANMUECSI U TIpUEeMHUKaMH, U IlepenaT-
upkaMu. Ha puc.5 IokaszaHa mWMHaA C
IOBYyMa TIPUEMHHMKaMU-IIepelaTyUuKaMu .
3IOech rnmoxKkaszaHu TOJIBKO OBA YCTPOMCTBE
HO UX MOXeT OHTb U Oosnpume. Kaxnmi
IIPUEeMHHUK-TIepefaTUYuK HMeeT OBa yIlpaB-
JIAIKX CHUT'Halla: CUIT'HAJI pa3peueHus
BHIXOIOA IOJid OpauBepa TpeX COCTOAHUM
U CTpOOUPOBAHUA IOAHHHX IOJIsI BXOoOa.
IIpuMepOM IOBYHAIIPaABJIEHHOT'O YCTPONCTBE
aBasgseTcsa 03Y.

PaccMmoTpuM puc.5. YcTpoucTtsroO A
OOJDKHO IepecyaTh OaHHEEe Ha yCTpoOuCT-
BO B. VYmnpasmisawmasa JIOTHKa yCTaHaBJIU-—-
BaeT pa3speunleHue BHXOIA A B HCTHHHOe
/pa3peuleHHoe,/ COCTOAHUE U .3ampeme-
HHe BHXOoma B /He pa3spemeHHoe/. Iloc-
Jle TOr'O, KakK Inpouyio BpeMsa, IOOoCTaTou-
HOe OJigd TOoI'O, 4YTOOH IOAaHHBE IOCTHUIJIH
BXOoOa IOAaHHHX ycTponcTBa B, KOHTpPOJ-
Jlep TIOCHUIaeT HUMIIYyJIbC IIO JIMHMM B CTpO
6upoOBaHUA IOAHHHX. DTO 3acTaBJIsIeT
YCTPOUCTBO B CUUTHBATE IJaHHHE C WHHH
KOTOpHE OhJIM TepelaHh YCTpPOUCTBOM A.
CsienyeT OTMETUTB, YTO MHOXECTBO
OpPYyI'uX YyCTPOWUCTB MOXeT IIONCOeIUHATHh-—
CA K DTOH mHWHe, OIOHAKO IIOKa HeT CUur'-
HAJIOB pa3peumeHuss, OHU He O6ynyT IIpu-
HUMaTh IOAaHHHE.

CTPOBHE JAHHBIX A — > CTPOGHP. [LAHHBIX B
He 8 Ry 4
PA3PELUE ﬂﬂw
v ] BbIBOI
[ B8O
NPUEMHUK ﬂMHEﬂHAﬂ NPHEMHUK
NEPENATYUK A LWUHA NEPELJATYHK |

Puc.5. [IByHanpaBJ/leHHHe MepenaTYUuKu-
MMPHEMHHUKH , TIONCOeNUHEeHHHEe K JIMHUHU
M HE



MWHA IOAHHBIX c nopTa BBOOa/BmBOma B 0O3Y, OHHM
OOJIXHE BpeMeHHO 3arnomMuHaTbcsa B MII.
TakuM o6pas3oM, mWHHA OAaHHHX
HCIIOJIb3YyeTCs OJiA TlepeHoca IOAaHHHX
B cucrteMe. Bce ycTpo¥HCTBAa HCHIOJIb-

luHa nasdHHx "Mukpona6" sBiseTCs
IOBYHAaNpaBJIEHHOW 8-pa3pAOHON WHHOM
Tpex cocTtosHu#. MI u O3V aBiaswTCsH
U IIpHEeMHUKaMUu, U IIepemaTdukaMu. I[I3VY
AABJIAETCS TOJIBKO IepefaTYukKOM, IOpT SYIOT OnHY H Ty6me WHHY . YIIDaBJIIo-
BBONA/BHBONA - W NpPUEMHHKOM, M Nepe- oo JoTuKa, b2 oTanmax ot CHITHATOB,
IaTYHKOM. reHepupyemMux MIl, komaHOyeT yCTpPOHUCT-
By, KkKOor'Ja OHO IOOJIDXKHO IoMeumaThb OaH-
HHE Ha WHHY HJIH CUMTHBATBL HOaHHHE
C WWHHH.

B MukpoJsiabopaTOpuu mKMHA IJaHHHX
UMeeT BOCeMb JuHHM. MI KP580UK80
MOXeT OIHOBpPEMEHHO obpaBaTHBaTh 8
6UTOB OAHHHX M HA3HBaeTCsa 8-pa3pal-
HeM MII. PayHue MII UCIIOJIb30BaJIu
4-pa3pAdHYyw WHHY, & HEKOTOpHE HOBHE
YCTPOMCTBA MUCHOJIL3YHT 16-pa3psanHyo

Ha puc.6 nokasaHo, Kak 3THu
YCTpO¥CTBa COeOUHEeHH C IIMHOM IaHHHX.
MII O3y, NO3Y u nopT BBOOA/BHBGCIA HMe-
0T Ha BHXOLNAX IOpaWBEepH Tpex COCTOosS-
HU¥ . Bxomnw BHOOpa KpuCTaJjjla OAawT pas-—
peuwleHre OgpayBepaM U BH3HBAKWT IIO0SABJIe—

HYE IOAHHHX U3 BHOPAHHOT'O yCTpPOHCTBAa
Ha WWHEe OAaHHHX.

{ WHHA  [1AHHBIX \ IMHY IaHHHX .
Mn 03y n3y NOPT BBOJA/BbIBA WMHA AIPECA
Ym[3n BK BK ¢ A é/{ W Mig .
paccMoTpesy, Kak muHa OaH-

HHX MHCIOJb3yeTCs MHOTUMH YyCTpPOMCT-—
BaMu IJig obMeHa OaHHEMU. Tenepb
ﬂﬂ@:ﬂ@§2> JIOTHKA  YAPABIEHHA HY)XHO ONpenesiuTb MeTon, C IIOMOUEBI0
KoToporo MII Mmor ©6H BHOpaTh Ollperne-

JIEHHOEe YCTpPOMCTBO, coeguHawueecs
C mWMHOM naHHHX. [lMHa azgpeca BMeCTe
C ylnpasBJjidomey MWMHHOM BHIIOJIHAET 3TY
dyHkumio. Bnaromapsa TOMYy, 4YTO WHHA
ampeca fBJISeTCs OOHOHAINpPAaBJIEHHOH,
ee paboTa ropasmo Inpoume, ueM pabo-
Ta WHHH OaHHHX. Kaxpmoe yCcTpPOHCTBO,
XpaHsdumee IOaHHBHEe, HMMeeT OlpeleJlIeH—
HHME anpec. Illepel BHIOJIHEHUEM JI060O-
T'O NepeHoca IaHHHX /Yepe3 WHHY IOaH-
HHX/ MII mospkeH BHIOATB ajgpec yCT—
po#cTBa, OJiITi KOTOPOI'O MNpenHa3HAaYeHH
OaHHHE .

luwa agpeca MII KP580UK80 ume-
eT 16 JyuyHu#, 4yTO obecriedyuBaeT Ipda-
Myl ampecauuio 216 - 65536 syeex ma-
MATU. OTU JuHuUHU obosuauvawrcsa AO,
Al...Al5. AO - camu¥i MIaguui OHUT.

Puc.6. BhxoOs yCTPOUCTB C TpeMs
COCTOSTHHSIMH COEIOUWHAKTCA C MI mo
WHHe OaHHHX

MII B cucrTteMe neycTByeT kaK IOUC-—
meTyep, OH TrapaHTUpyeT, UTO B OIpe-
OeJIeHHHM MOMEHT UIHHY HUCINOJIb3yeT TOJIb-
KO omHo yctTpoicTtBo. Ecnu MIl nmosxeH
cuuTaTh JOaHume c II3Y, TO OH cHaualna
3anpenaeT CBOH COOCTBEeHHHE BHXOIH
IODaHHHX, a 3aTeM I'eHepupyeT YyIpaBifa-
mye CHTHaJb, Tpebynmuecsa OJjisd MNOOKJIII-
yeHusa [I3Y Kk muyHe OAaHHHX. 3aTeM HHOoOp-
Malnug C BHXOOOB II3Y moaBiIgeTCs Ha
mMHe IOaHHHX, U MI cuuTHBaeT IOAaHHHE.
CuuTHmBaHue uHPopmanumu u3s 0O3Y u nopTa
BBOJAa/BHBOA BHIIOJHAETCS I1OOO0HEM
obpaszomM. UTOOH 3anHCHBATh [JaHHHE B
yCTPOMCTBO, Takoe Kak 03Y ujiu nopT

BBOna/BmBOma, MII cHauaja noMemaeT IEMLUOGPATOP AIPECA
3anucHBaeMue IOaHHBHEe Ha WWHY OaHHHX. IemudpaTop ampeca ABIAETCH
3aTeM OH TeHepupyeT ylpaBiswomue YacTh yhOpasidgwmer JIOTHKHW, OH TeHe-
CUT'HAJIEI, KOTOPHE IIOCHJIAKNT HMIIYJIbC pUpyeT CHUT'HaJtl BHO6Opa yCTpPOWCTBA,
3anucu Ha COOTBeTCTBYymHEe yCTpOouCT- KOor'Ila Ha WHMHEe alIpeca HpHCVTCTBY&T
Ba. UMnynbc 3aTeM 3acTaBifgeT yCcT- onpeneryieHHBHEe alpeca.
POMCTBO 3amnucaTh y cebsa 3TH IOAaHHHE. Hanpumep, Ha puc./ MOoKasaH ang-
HaHHHe unyT depes MI. Hanpu- pecHHl pmemudpaTop nOnaa anmpeca 3000
Mep, YTOOH NnepernaTh OAaHHHE M3 IOpTa /0011 0000 0000 0000 - mBOMYHHN kKom/
BBOIIa/Bb]BO,Ha B O3Y, MII chHaua’yia Ccuu- BHIXOO 3TOTO nemncbparropa ABJISET-
THBaeT .JaHHHe C NopTa, a 3aTeM 3a- C UCTUHHEM /nor. 0/, korma TOYHO
nuceBaeT ux B 0O3Y. HU3-3a TOro, 4YTO

3TOT aIpecC IMPHCYTCTBYeT Ha alpeCcHOM
IOaHHHE He MOTyYT lepelaBaTbCs IIPSIMO HMHE .

31



\

>
o=

ol

Aty

w
S
—
S

’

—_ - O

AlZ

Jooo

)

UUDﬁ

2D B™D™xIN
DANUFT NN

T

OO

/

Puc.7. Bub6Op sSYEHKH IIaMATH C
aopecom 3000

YIPABJIAIOMAA MTHUHA

Beck mnpoliecc’ KOODPOUHUPYEeTCH
ynpaBJigomed WHUHOM. BOJIBUIMHCTBO
yIIpaBJIANI'UX CHI'HAJIOB I'€HepupyeTcs
Mit.

Curxanel YT u 3II - 3TO OCHOBHHE
yhnpasiswomue curhHanan MII KP580UK80.
Ecyiu YT HaxXxOoOUTCSA HA aKTHUBHOM ypOB-
He /mnor. 1/, TO BHIIOJIHAETCS ollepa-
IIUss cuuTHBaHus, MIl curnmajnusupyer,
YTO OH CYHUTHBAET HOaHHHE C WWHE OaH-
HHX. Ecnu curshan 3l HaxoOuTCcHa B
cocTosaAHMM Jior. 0, TO 3TO O3HavYaer,
YTO BHIIOJIHAETCS olepalnusa 3anucu. MII
noMenlaeT IOaHHHEe Ha WWHY IOAaHHHX U
CUTHAJIU3UPYyeT aIpecyeMoMy YyCTPOHCTBY
3alnoMHUTE 3TU IOaHHHe. OCHOBHOe pa3-
JIMYue Mexngy ylhpaBlifgnmed MUHOWM U Iu-
HaMH ajpeca ¥ IOaHHHX 3akJjmvYaeTcs B
TOM, YTO KaXOH¥ IpoOBOL B yIpaBJIAI-
me¥ myHe BHIIOJIHAET OTHeJIbHYI0 (QYyHK-
LM, B TO BpeMsa KaK y IHUH agpeca Hu
ODAHHHEIX Kaxaas JIMHUA lepengaeT OOUHA-
KOBHM THUII mHOOPMALIUU.

[IOPT BBOIA/BHIBOIA

IlopT BBOIa/BHBOma B "Mukposmac"
TIocTpoeH Ha MHKpocxeMe KPS580UKS55.
Mukpocxema IpepcTaBisgeT cobou on-
HOKpHCTAaJIbHOE Ipor'paMMUpyeMoe yCT-—
porcTBO BBOIAa/BHBOIA lapaJjuleyibHOH
udopmMalliu . IDTOT NPOTPaAMMUDYEMEIN
nepudepuiiiul uHTepderc /IINU/ npen-
HAa3HauveH OJa conpsaxeHus MII ¢ pasnuyd-
HEMH TiepudepuHEIMU YyCTPOWCTBAaMH.
Ins storo B IIIIU uMeeTcsa Tpu 8-pas-
PAOHHX TOpTa BBoOma/BhHBOma /puc.8/.

Kaxnoh# IIOpT MOXeT OHTBh 3anpor-
paMMupoBaH Jiu60 Ha BBOL, JIMOO HA
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BbIBOP AYEHKU
)’_’ NAMATH € AQPECOM

SIIPABNSHIUME
CHTHATS @ NoFT A
ABPECA —) @ 70PT B
LIHHA [LARHBIX
wjmor (@) poer

Puc.8. IporpaMMUPyeEMHIi rnepudepuni—
HEIE uUHTepdenc

BHBOO uMHOpMaAnuu, T.e. CHavasla Ha
IIII1 nopaeTcs ylpaBJifwmee CJIOBO, KO-
TOpOe ero InporpamMMupyeT, a IIOTOM

C TIOMOWBI WHHH ajpeca ¥ yNpaBJIAMHAX
CUTHAJIOB TIPOHCXOOHUT BHOOpP TOT'O HUJIH
HMHOTI'O IIopTa IOAaHHOI'C uHTepderca.

JENWOPALIMA AIOPECA I NI3Y

[IpeaIosioKuM, 4YTO IOemudpamnus
anpeca Tpebyercs nns I3V, comepxa-
mero 512 6antoB /puc.9/. IOCKONBKY
nMHa ampeca COOepXHUT 16 pa3pAmdoB
/AO-A15/, a nna memmdpaluy agpeca
[I3Y TpebyeTcsa TOJIBKO OEeBATH Mial-
mux /AO-A8/, TO ocCcTaBmHeCcs CTapuue
paspanon A9-Al15, MHBEePTHPOBAHHHE U
obbenuHeHHHEe 10 cxeme "HU" ¢ curma-
JIoM UTEHHE, HCIOJIB3YKOTCS IJIA paspe-
meHusa BHOopa II3Y. HUudopMauus paspsa-
OoB AO-A8 memmdpupyeTCsa BHYTPEH-
HUM penudpaTtopom camoro I3y, a onsa
nemudpanuu pas3panoB A9-Al5 Tpeby-
eTCsa OTIHeJIbHHM BHEemHu¥ OemudpaTop.
OnHako 6GONBUIMHCTBO MHKPOIIpOlecCCcop-
HEHX CHCTEM HCIOJIb3YIT 60Jyiee OIHOTO
Kpucrasnna 3Y, T.e. HYXeH 6oJee
CJIOXHHN anpecHHW nemudpaTtop. Tak
HanpuMep, B "Mukposia6" Tpu BHIIEONHU-
CaHHHX 512-6auTHHX [I3Y coenWHEeHH
IocJiegoBaTeNbHO U COOTBETCTBEHHO
UMelT ampeca, NpuBeleHHHe B Tab6mn.l.

WHHA ALPECA A
n3y

-1 STZ BAT
| 1w
AD-ABATop APECK,  BR

|

[ WHHA_JAHHBIX \

JELHDPA-
AS-ABSATOP AfIPECA

YTEHHE

Puc.9. Jemmdpanus amgpeca mwisg 3V



Anopeca,. Ha3HAYEeHHHE KaxXigoMy HU3 Tpex 512-6anuTHmx I3V

Tab6nauua 1

"MukpoJsaé"

n3y Anpeca II3Y Paspanwl agpeca
15 14 13 12 11 10 9 8 7 6 54 3 210
0 0O 0 0 0 0 0 0O0OOOOODOOOO
1 0 0 0 0 0O O OOOOOOOOTG G2
I3y 0 .
511 0O 0 0 0 0 0 0111111111
512 0 0 0 0 0 O 12 00O0O0O0OO0OO0CO0O
?13 0O 0 0 0 0 0 1 00O0O0O0OO0OO0O0O1
n3y 1 :
1023 0 0 0 0 0O O 11112111111
1024 0O 0 0 0 0 1 O0OOOOOOOOOO
1025 0 0 0 0 0 1 0000000011
n3y 2
1535 0 0o 0 0 0 1 0111121121111

Ternepb aIpeCHHE JIMHUU IOOJIKHH
YyKa3HBaATh He TOJIBKO, Kakoe CJIOBO B
KpucTasyuie 6ymeT ampecoBaThbCs, HO
¥ KaKoM KpHucTaNun namMaTtu 6yneT BH-
éupaThbCo.

Mnanoume 9 6UTOB ajgpeca ykKas3H-—
BaAlT AYEHMKYy B KaxIOM KpucTalje, a
cTtapumue 7 OGUTOB yKas3HBaKWT ajpecye-
MBI KpHUCTAaJJI.

OTMeTHUM, YTO TOJIBKO OUTH A9 u
Al10 oTnuuawTCca Opyr' OT Opyra IpH
nemudpanuy OODHOT'O Kpucrasia. Ha
puc.10 nokaszaHO, KaK BHIIOJHAETCH
paccMoTpeHHas ajpecalus.

49 >—T7 7 D-511 _
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Puc.10. Jemuppauus agpeca s

BEHI6GOpa KpHCTaJioB I3V

Mpaomue 9 6MTOB azgpeca Helnoc-
penCcTBEHHO IOCTYyIaKnT Ha alpecHHe
JIMHUU BcCcex TpeX [3Y. 3ToO O6DbACHA—-
eTcsi TeM, YTO S5TH OUTH YyKa3HBawT
AYeliKy BHYTPH KpHCTassa. 3aTeM
nemudpaTop ampeca "paccmaTpuBaer"
7 cTapuux 6UTOB alpeca U T'€éHepHpy-
eT curmana BK. JIBa Mmnaguux 6uTa
cTapuweit nonosuHH A9 um Al0 ucnosnb-
3yHOTCA /A BHO6Opa KpHCTaJUIOB. OC-
TaBuMecCs cTapumue GUTH UCIOJNb3YIOTCH
Ons paspemieHus geummndpaTopa TOJIBKO
Torma, KorJa OHU BCe HaxXoIsATCs B
HU3KOM COCTOsSHUH. CiienyeT 3aMerTuTh,
yToO ympaBJisiomuit curHan YTEHHUE HC-
IOJIb3YEeTCs KaK CHI'HaJI pa3peueHus
mDemudparopa. ITO SKBUBAJIEHTHO
o6benuHeHuw Mno cxeme "U" 3TOTrO
curhalsyia ¢ KaxXxIsM BHXOOoOM Iemudpa-
TOpa.

NpuHuun pemudpauuu B "MUKpO-
n1a6é" aHasorudyeH oInucaHHOMy. OOHAaKO
memudpaTOp BHITIOJIHEH Ha IOPYI'HX JIO—
TUYECKUX D3JIeMeHTaxX U IIO3TOMYy BHI'-
JISOUT HECKOJIbKO CJIOXHee.

VIIPABJIEHUE O3V

03V neummndppupyeTcsa TaK Xe, Kak
I3y, 3a HCKJIUYEeHHEeM HEeKOTOPHX NOIOoJi-
HUTEJIbHHX yIpaBJslomUX CXEeM 3alucCH
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U cuuTHBaHuUA. Kpome BxXoma BK, O3V
uMeeT BxXon 3AINUCH /Tabn.2/

Tabnuna 2

Tabnuiia UCTUHHOCTH O3V

BK 3AINUCH OYHKLUS

0 0 3anuch

0 1 - YTeHUue

1 0 KpucTann
1 1 He BHOpPaH

BK nmosixeH OBITHP B HHU3KOM COCTOA-
HUU IOJIS TOT'O, YTOOH BHIIOJIHUJIOCH CYU-
THBaHUEe HUJH 3anuck. Ecnu 3AIUCH
HaXOOUTCsI B BEHICOKOM COCTOSIHHUM, a

BK HaxoOuTCfS B HU3KOM,
ODaHHHEe Ha WHHY OaHHHX, 4YTOOH mponec-
COp MOTI' HX CYMTHBaATL. Ecsiu oba cur-
Hana 3AINUCH u BK HaxoOaATCa B HU3KOM
COCTOAHHH, TO B 0O3Y 3amnuMCHBaNTCH
OaHHHE, HaxoOsmuecs Ha WHHe IJaHHHX.
STH IOaHHHE 3alHCHBaKWTCA B Ty AYEHKY
O3y, Ha KOTOpyKW B IOAaHHHI MOMEHT yka-
3HBaeT uuHa agpeca. Cxema, npenHas-
HAYeHHas OJIT BHIMOJIHEHUS HYXHOT'O CTpO-
6upoBaHusg, IOKasaHa Ha puc.ll.

O3y BHOaeT

LUMHA ABLDECA {
p _
-P 98K 03y
[LET L . 3n_1K Gaim
YTERHE "
JANUCH
L WHHA _LLAHHBIX § 1
Puc.l1ll. JNemmdpauus agpeca U yII—

paBneHus mwia lK-6aiTHOro O3V

B "Mukpona6" HCHONb3YITCA KpPUC-—
Tasel O3Y 1Kx1, T.e. OJjig TOTO, YTOBH
opraHu3oBaThk NamMaATh 1Kx8, Heo6XOIOMMO
BOCEMb KpPHCTAaJIJIOB, COEIUHEHHHX Iapajll-
JIeJIbHO, KaK 5TO U peajyiu30BaHO B
"Mukposia6" . AOpecHHe H ylpaBJsomue
CHUTHAaJIH NOCTYMNAalT NapalijleJIbHO Ha BCe
BOCeMb KpuctasyuioB 0O3Y, a JIMHUU IJOaH-
HHX 5THX KPHCTAaJIJIOB O6pas3ywnT 8-pas-
PAOHYI0 WKMHY IOaHHHX.
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Ypok 8

IOENWOPALINA AINPECA

CTPYKTYPA AJPECALWHU
MUKPOIIPOLIECCOPHO!N JIABOPATOPUU

MukponpoieccopHas nabopaTopus
KP580MUK80 BKmOUYaeT B cebs OGJIOK Na-
MATHU, KOTOPHH CcoCcTouT u3 03Y u I3V.
B Ta6is.l nokasaHa kxapTa MaMsaTH MUHKpPO-
S5BM.

B OCHOBHOM o6beMe NaMATH MOHH-
TOpPY OTBOOATCH agpeca c 0000 mo
02FF. Ho MOXHO pacCmMpuUTh 3Ty O6JIaCTb
no 03FF, sanporpaMMUpOBaB COOTBETCT-
Bywumee IMN3Y.

OcuoBHOMY O03Y emkocTbio 1K 6auT
oTBerneHH agpeca c¢ 8000 nmo 83FF, B KO-
TOPHIX cTapuwye 57 6alT OTBOOATCH pa-
6oueilt o6s1aCTH MOHHTOpPA, a OCTAaJIbHHE
MOTYT HCIHOJIb30BaThCHA IO BHOOPY IOJIb-—
30BaTEeNA.

Ipyrue agmgpeca, KpoMme olpenesyieH-
HHX BHIIE, HEe HCIONB3YITCHE U OCTaKnT-
CsA B PACHOpPAXEHUU IOoJIb30BaTeJIA, Tak
KaK BCe WHHH agpeca M JaHHHX BHBO-
OATCA HaA pas3beM IJlaTH MUKpO-3BM s
CTHKOBKM C BHEUHUM YCTPOMNCTBOM.

AIIMIAPATHAA YACTBL CXEMEH
JENUOP AN

PaccMOTpuM NPUHIUI paboOTH
cxeMHn pemudpanuu ajpeca, cocTosmelr
u3 pmemupparopa /K155UJT4/ u snorudvec-
KuUX cxeM /puc.l/. IpuHLUIHANbHASA
3JlIeKTpuYecKas cxemMa IpuBeneHa B
IIPUJIOXEHHUH .

Ecyiu Ha BXOIax pa3pelleHus ne-
mrppaTopa D27 /Hoxku 2 u 14/ noas-

JIleTCs curHan jor. 0, To memudpaTop
o
At5 —42 rzls
A
A8 7
A9 0 3, ' Bbl60P 13y
= B el
o— J1 J
S Bz |,
YTEHUE 34 2‘01 1
Moed |5~ Boi6or o3y
Puc.l. Cxema pemmdpauuu alpeca MII



KapTa mnmamMaTu MHKpo-3BM

Ta6auua 1

Anpeca EMxoCTS I3y /03Y| Ucnosib30BaHue
IaMsaTH
B IOBOHWYHOM KoIe IO pa3psaiam B mecT-
HamluaTe-
15 14 13 12 11 10 9 8 PHYHOM
Kome
11 1 1 1 1 11 FFFF Heucnonssyemas
| 31K 06J1aCTh
1 0 0 0 O 1 00O 8400
17 0 0 0 0 0 11 83FF PaBouasa o6iyacTse
1K o3y MOHHTOpPA
1 0 0 0 O O 00O 8000 O6s1aCTh TOJIB30OBa-
" T
o0 1 1 1 1 1 11 7FFF Heucrnionb3syemMmas
| 31K o6Js1acTh
0O 0 0 9 0 1 00O 0400
0O 0 0 0 0 0 11 03FF JornosHuTeNnbHasA
| 256 sy o6J1acTh MOHHTOPA
0 0 0 0 0O 0 11 0300
0O 0 0 0O O o0 10 02FF O6nacTes MOHUTOpPAa
768 3y
0 0 0 0 O O o00O 0000

OTKpHBaeTcsi. Torga Ha BcCeX BHXOIAaxX
ODemudpaTopa NOABJAWTCHA Jor.l, KpoMe
ogHoro Jyor.0 B 3aBHCHUMOCTHU OT KOM-
6MHALMKY Ha alpecHHx Bxomax /13,3,
1, 15/ pmemmdparopa. ITOT HYJIEBOU
CHUTHAJl U pa3peuwlaeT BHOOP HYXHOM
Aadedky O3Y unu I[I3Y B COOTBETCTBHHU
C CcurHaylaMu, KOTOpHE pa3peumawnT
yTeHue/3anuck 03Y, urTeHue I3Y. C
IIPUXOOOM YPOBHA Jior.0 Ha BXOOH YB
mukpocxem D48 /15/, D49 /15/ paspe
maeTcss BHBOO uMHopmauuum u3s 0O3Y Ha
WHHY OAaHHHX.

Ions cornacoBaHusa O3Y ¢ OgByHAIN-
PaBJIEHHOY HNHMHOM HOAHHHX HCIOJNbL3yeT-
Cs OBYHANpaBJIEHHHN HWUHHHN dOpMHpO-
BaTenb /Mukpocxemum D48, D49/. B
cnydyae oTcyTcTBuA Jsior.0 Ha BXone
VB muHHHE ¢opMupoBaTesid JIUO6O HaAXO-
OATCA B pexuMe 3alnpeTta, Torga HUX BH-
XOOHBIE 3HAYEeHUA HaXoOaATCa B TpeTb-
€M COCTOfHuHu, JIU6O B rexumMe BBOJA
uudopmanuu B O3Y, TOrrga MNPOU3IBOOUT-
CA 3alucChk JOJAaHHHX.

BuHOOpD 3TOro pexuma OCylecTB-
JIIeTCsA B COOTBETCTBUHM C CUIT'HAJIOM

3AINUCH,

nocTynawmuM C npoleccopa.

Ha Bxomm O3Y /HOXKa 3/ NPUXOOUT

Jor.0,

paspemawmuy 3amnuck B 03V

/Mukpocxemnl D33 - D36, D38 - D41/.
3a BuHb6Op suedku O3V wuyu I3V
OoTBeYaeT CcTapuui pas3psal adpeCcCHOH

mwHuHe AlS5.

BK u3 rpynne [I3Y B kKOHeU-

HOM CUYeTe BHIIOJIHAETCA alpeCHBM pas3s-

paooMm A9,

nocrynamwmuM Ha gemudpaTop

B COOTBeTCTBUU C Tabn.2.

Ta6nuia 2

Anpecanuuss kpucTtasioB I3V

AlS5 A9 D45 D46
0 0 1 0
0 1 0 1
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HEKOTOPHIE CIIOCOBH IEMNHOPAIIUU

I BHIIOJIHEHUA OJeumudpaunuu ampe-
ca MOXHO HCIOJIB30BaTh IOpyr'ue CIOCOo-
6u1. BrIGOp criocofa 3aBUCHT OT MHOXECT-
Ba GaKTOpPOB, TaKuUX Kak obbeM IaMATH,
4yucso nepudeprHyHHX YCTPOMCTB, THIH
HCIOJIb3YEMHX YCTPOMCTB BBOMAa/BHBOLA
U 3Y.HekoToOphe yCcTpoHCTBa HUMEKWNT pa3-
peuamnue BRBOIH, HCIIOJIb3yEeMHE IpU
nemdpaluu apgpeca.

JENUWOPALIUST JIMHEMHOTI'O BHIBOPA

JIMHEeWHHY BHOOpP, CaMEM TIPOCTOH
crnnoco6 peumdpanvu, He HUCIOJNb3yeT JIo-
TukKy neumdpauuu agpeca. Crapuue
paspans WKMHE agpeca OedcTBYIT Heroc-—-
.PEOCTBEHHO KaK CHUI'HAaJFH BHOOpa KpuHC-
Tayia. Ha puc.2 nokasaH NpuMep ne-
mpdpaiiuy JJUHEeWHOIr'o BHOOpa, 03Y BH-
6upaeTcs KaXOhH¥ pa3, korma Al5 Ha-
XOOUTCHA B BHCOKOM COCTOsIHuUM /jor.l/

JANNCH - 1 &
BblbOP 03Y
YTEHHUE r_
Al J 7
p
A4 > — BbI60FP N3Y
& BbIEOP BXOAHOID
A3 NoPTA
& BbI60P BBIXOHOMD
A12 NoPTA
Puc.2. Jemudpauusa JIMHEHHOI'O BHOOpa

9TO COOTBETCTBYyeT BCeM aIpecam OT
8000 mo FFFF. M3Y BHOUpaeTCHa KaXOnM
pa3, korma Al4 HaXOOUTCHA B BEHCOKOM
COCTOSIHUH, UTO COOTBETCTBYeT ajpecam
4000-7FFF. OpmuHako II3Y Takxe BubupaeT-
csa, ecau Al14 u Al5 HaxoOsATCA B BHCO-
KOM COCTOSHHMH, COOTBETCTByKWIEM an-
pecam COO0O-FFFF. 2TO nepexkpwmBaeT
agpecHoe mnpocTpaHcTBO 0O3Y. Ha ob6a
yCTpOHCTBA NOCTyNaeT CHUT'HAJlI pa3peue-
HUS, eCJéiu [eylaeTCsa HNOIHTKa CYUTAaTh
uHdopMalLyuw MO OOHOMY U3 3DTHX ajpe-
COB.

5TO BHI3HIBAET COOW mUHH, YTO SIB-—-
JIieTC HeOOCTATKOM CXeMH JIMHeNHOM
Demudpaluu. OpyTuM HeOOCTaTKOM 3TOI'O0
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criocoba fABIAETCA IOoTepsa 60abmMOTO am-
pecHOro npocrpaHcTBa. [Io3TOMy 3TOT
MeTOoI OTr'paHUYUBaAETCsI HeOOJIbLIMMH CHC-—
TeMaMu pgeumrddpaluvu.

IOENMOPALIMA C NOMOWEBIO
JIOTUYECKOI'O KOMIIAPATOPA

Haubosiee npocTow U THUBKUM CIO-
co6 pemundpauuu - gemmdpalus C IoMo-
Wb JIOTHYECKOTO koMrapaTtopa. llpu
35TOM BHOHUpaAeTCsa OOgHa 4YacTb U3 2
BO3MOXHEIX aIpeCHHX noJjey u3 N agpec-
HHX BXOHOOB. Ha puc.3 nokasaHa cxe-
Ma, TreHepupywomas OOWH CHUTHAJI BHOOpa
YCTPOHWCTBA ¥ WECTh CTApuWMX aOpeCcHHX
6uTOB CHCTeMn. Kaxnu# Bxom A koMrnapa-
TOpa CpPpaBHHBAETCSH C COOTBETCTBYKWIUM
BxomoM B. Korpma Bce 6 mnmap BXOIOB
cCoBNanmyT, BHXOH KOMIlapaTopa IiepexXxo-
IOUT B HU3KOE COCTOfHUe. I yCTaHOB-
KH JIOTHYEeCKOI'O YpOBHS Ha BXomax B
KoMIlapaTopa HCIOJIB3YyHNTCsA IlIepekJioda-

Al A1 A2 M3 At4 AlS

RN

AS Ah A5 A2 A1 AD

NOTWHECKHA A=8
KOMIAPATOP B

85 B4 B4 B2 B1 B0

Bb,w,,H%Lflfl%L%

Aﬂﬂmﬂ

YCTPOHCTBO
BbIBOPA

Puc.3. Jlorudeckuit nemudpaTopr KOM-
napaTapa

Tenu. DTOT crnocob ymobeH Onsa gemudp-
pauuu 3Y nepudepu¥HHX Ijat, rmoe
HaXoOOATCA IIepekJsiodyaTeslu UM I1epe-
XOOHUKU, yCTaHAaBJIMBaAwmue ajgpec Kax-
oM MJyilaTH B CUCTEMe.

BeHTUNH, BHIIONHAWKIUE (QYHKIIUI
"yckiovammero WJIU", Takxe HCIOIb-
3YIWTCSA IJIS BHNOOJIHEHUS (QYyHKLUUHU KOM-—
napaTtopa.

IENWOPALIMA C IIOMOIBIO
KOMBHMHALIMOHHO! JIOT'MKU

IIpu 3TOM cnocobe pmemmdpaluu
HCIIOJIL3YTCS CTaHOaApTHHE Jiorudec-
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Puc.4. JemmdpaTop Ha JIOTHYECKHUX
BEHTHIIAX

Kue BeHTunu. Ha puc.4 mnokasaH
4-BXONOBHM BeHTuNbr U-HE, kKOoTOpOMy
npeguecCTBYHOT HHBEPTOPH, IcumdpUpyo-
mue agpeca ¢ 9000 mo 9FFF. Buxon
IepeXoquT B HHU3KOE COCTOsSHHE Kax-
OHI pa3, Kor'ma aIpecHHEe JIMHHU
A15-A12 HaxomsATCA B COCTOSHUH
1001.

Ypok 9

3ANOMUHAIMWE YCTPOHWCTBA U
[IEPUOEPUNHEE YCTPOHCTBA

3ANIOMUHAKIUE YCTPOUCTBA

HMewTCs1 noBa TUIla NOJIYIIPpOBOO-
HUKOBHX 3¥: O3VYV wu II3V. Kaxonm
U3 HUX MMeeT MHOXeCTBO pa3HOBUI-
HOCTe¥. B OaHHOM pa3sgesie OIUCHBa-
ITCSA HEeKOTOprHe Haubosiee LHPOKO
UCIIOJIb3yEeMHe yCTpOHCTBaAa.

ONEPATHUBHBIE 3AIIOMUHAKMWE
YCTPOHNCTBA

O3y uUCHOJB3YHWTCA B IIPOrpaMMH-—
pyeMoy uacTu I[IaMATH NOJIb30BaTeNnda
OJi1 3allOMHHaHWA IOAaHHHEX I[TOYTH BO
BCex cucreMax ¢ MHKpo-3BM. CymecT-
ByeT mBa Tuna O3Y: cTaTHYECKHE U
IOUHaAMHYEeCKHe.

Cratuyeckue O3Y HCNONB3YIT
TpUrrep IOJjs Kaxooro 3JIeMeHTa Ina-
MsSITH, NOo3ToMy O3Y ¢ o6bemoM B 1K
uMenT 1024 Tpurrepa. Kaxoeii Tpur-
rep MOXeT yCTaHaBJIMBATbCHA OJid 3a-
TIOMMHaHUA JIOT.l U cOpacHBaAThCHA
ons 3alnoMuHaHus Jjor.0. Cxemm me-
mudpanuy agpeca BHYTPH KpucCTasia
O3y BHOUDPaWT OIpelesieHHHN TpUrrep,
VKa3HBaeMHl aOpeCHEMH JIMHUAMHU.

CocTOsiHHEe TpuUI'Tepa He H3MEeHUTCH

OO TeX mnop, oka OH He 6yneT 3aloj-
HeH HOBHMM IaHHEMH HJIM Xe& He Ipep-
BeTCss nuTtaHue 03V.

B muuHamMuyeckux O3V s XpaHeHUus
HHOOPM3IIUH HCIIOJNB3YHT KOHIOEHCATOop.

B KOHOeHCaToOpe 3aloMHHaeTcs 3apan,
UHOUNUpyKmui Jor.l, oTrcyTCcTBue 3apsa-
oa uHounupyeT Jyor.0. 3ToT MeTOonm mpo-
me, OIHAKO KOHIOeHCaTOp MOXeT IoTe-
pPATE CBOM 3apsl, U 4Yepe3 HECKOJIbKO
MUKpOCeKyHnO nor.l moxer crtaThk Jjior.0.
[NosToMy 3apsanfH IOOJIKHH pereHepupo-
BaTbCs. PereHepupoBaHUEe 3aKJIOYaeTCs
B CUHUTHBAHUH [10OCJIeOOBaTEJIbHOCTU an-
pecHHX sauYeek O3Y 3a omnpenesyieHHOEe
BpeMsa. B mpouecce CUUTHBAaHUA IJaHHHX
kpucTajul O3Y aBTOMaATHUUYUECKHU TNepenucCH-
BaeT Ty Xe camyw uHOoOpMauuio B CUUTH-
BaeMyl suyeliky. B pes3yabTaTe Bce
jgor.l BocCcCTaHaBJIMBAKWTCHA IO IMOJIHOTO
3apsaga, a Bce nor.0 - @moO IOJIHOTO OT-
CYyTCTBUA 3apsapa. JHuHaMHUueCKHe 3V
OBHIYHO pEereHepupywT, IO KpaliHen Me-
pe, Kaxmoeie 2 MKC.

H3-3a HEOOBXOOUMOCTH IOCTOAHHO-
TO BOCCTaHOBJIeHus uHdopmaunuu cucre-
MBI C OMHaAMHYECKHMH 3Y OOJIKHE YyCJIOXK=
HATBHCHA IOONOJIHUTEJIbHEMH ClelluajlbHEMHU
cxemamun. Ho nunamuueckue 3V 6BoJsiee
IOeueBH M IOTPEe6JISIT MEeHBbUYK MOUHOCTH
110 CpaBHEHUI CO CTaTHYeCKUM 3¥Y Taxko-
o Xe ob6bema. [lo3TOMy, cCcTaTuUYeCKue
3V OOGHYHO HCIOJNIB3YITCA JIUIb B HeOOJIb-
uuxX cucTeMax, Torma kak 6osbume O3V
CTPOATCA Ha OHUHaAMHYEeCKux 3V.

O3Y MHKpPOIIpOLleCCOpHON Jyabopa-
TOPUHU IOCTPOEHO C HCIOJIb30BaHHEM
cratuyeckoro 3Y emkoctTriw 1K 6uT. OHO
nocrtpoeHo Ha MION BUC 3Y K565PY2
c opranusanuenn 1Kxl 6utoB. UYTOOH mnO-
JIYy4YUTh 8-paspsAmHoe CJIOBO, HAaIo
B3ATh 8 Takux 3¥Y. Ha puc.l mnokasasa
cxXeMa cCoenuHeHUus KpucrtajjoB 03V B
"Mukposia6" .

INOCTOAHHBIEE 3AIIOMUHAIUE
YCTPOUCTBA

B TI3Y xpaHUTCA TIOCTOAHHASA HH-
dopmanusa. Taxk HaIpumep, IIporpamma
MOHUTOpPa MHKpOJjiabopaTOpHuu 3aloMUHa-
ercsa B [I3Y, ee Bcerma MOXHO oOTTyIa
CYUTATh U BHIOJNHUTB. O3Y u3z-3a TOTO,
YTO OHU TEPSKNT CBOE COIEepXHMOe ITpH
OTKJIOYEHUHU TIUTaHUA, HEe TIOOXOOAT IJIA
3allOMHHAHUA [IOCTOSHHHX IIpOTrpaMM.

CymecTBYKHOT UYeTHpEe pa3JIHYHHX
Tuna I3V.
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Puc.l. CrpykTypa O3V Mukpona6opa-
TOPUH
I[I13Y, nporpamMMuMpyeMee MaCKaMH, Takoro Tuna 3Y o CpaBHEHUI CO
BHIIOJIHAKTCH H3TOTOBUTEJISMH HHTEr- ctupaeMeM IIII3Y saBJseTca TO, YTO MO-

paJibHEX cxeM. Takue I[I3Y YacToO HCHIOJb-
3ylTCAa B npubopax, BHIIYyCKAEeMHX B
6osibuinxXx o6beMax. DTO OBBACHAETCS TEM,
YTO OHU 60Jiee IOemeBH U UMelT 60nb-
¥ ob6beM IIaMATH Ha OIOHOM KpHCTallje.

BToprM TUIIOM sBiaseTcsa IIII3Y.
I[Ioslb30BaTes b 3JIEKTPUYECKU Npor-
pamMmupyeT I[I3Y, ucCHnonb3ysa CIle-
HUaJsbHOE yCTPpONCTBO, Ha3HBaeMoe
nporpammatTopom IMN3Y. Stu I3V He
MOI'YT IlepenporpaMMUpOBaTbhCH.

CymeCTBYHT TaKXe CTHpaeMHe
N3y, nopnobuue II3Y. IaHHHE B HUX
MOT'YyT CTUpPATbCH U IepelporpaMMu-
poBaThbca. [IporpaMmmupyemMele 6UTH 3a-
TIOMHHAKTCSI KakK 3apsal KoHOeHcaTopa
C HYJIeBOM yTeuKOM.

VMeeTcs Takxe II3Y, rmge crtupa-
HHEe BHIIOJIHAETCHA YyJbTpaduosieToOBEM
OobisiydeHUeM dYepe3 OKOWKO B Koplyce
MHUKPOCXEeMH. 3TH yCTpouCcTBa Haubo-
nee_ynoGHH Ojs npubopoB, BHIIyCkae-
MEIX HeOOJIbIIMMH OObeMaMu.

CaMeM HOBBEIM TUnom IIII3Y aBisa-
eTcsa SBJIEKTpUYeCKHUu usmeHsemoe IIN3Y,
OaHHEHE B KOTOPOM MOTI'YyT 3JiIeKTpuuec-
KU CTUpaAaTbCHa B cXemMe. JOCTOHMHCTBOM
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T'YyT CTUpATbCsA HeObOoJibumHe CeKIUH.
SyeKTpUYeCKH u3MeHsiemoe I[I3YV He Tak
JIerKO HCHOJIb30BaThb, KaK CTUpaemoe
I[13Y, KpoMe TOI'O OHH ABJIANTCHA 6oJiee
OOPOIOCTOANMMH . MHOXeCTBO CHCTEM,
TpeObynmux 3aloOMHHAHUA IOAHHHX Ha
ONUTEeJIbHHY I1epuol BpPEeMEeHH, HUCIIOJb-
3YKT 3JIEKTpUUYECKU Hu3MeHsaemune [I13Y,
HO OHHU IOOJDKHH BpeMsa OT BPEMEHU BOC-—
CTaHaBJIUBATE 3TH JaHHHE. DJIeKTpU-
YecKu usMeHseMue IIII3Y nmpuMeHAWTCSH

B IUUPPOBHX YyCTPONUCTBaAX HACTPOMKH
TeJIEBU30POB, KaluOpOBAHHHX IlepenaT-
YHKaX, YyCTpOMCTBaxX aBTOMaTHUYECKOI'O
Habopa TesleOHHHX HOMEPOB.

[I13Y MukposiabopaTOpHUU peaJyiu3o-
BaAaHO Ha IOBYX OHUIIOJISAPHHX MHKpoOCXxe-
Max IMN3Y KP556PT5 c opraHusauuen
512x8 6utoB /puc.2/. penycMoTpeHa
BO3MOXHOCTH yBEeJIUUEHUSA eMKocTu II3Y
no 1,5K 6anTa, ONsa 4Yero Heo6XOIOuMO
mobaBuTh 1 MHKpOCXeMy B amarTep
nnsa II3Yy.

768 Baunram II3Y /B KOTOpPHX 3a-
nycaHa InporpamMMa MOHUTOpa,/ OTBOOAT-
caA agpeca ot 0000 mo O02FF. HUudbOpMa-
Iy B 3TOMW O6JslacCTH TTaMATHU HEe MO-
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Puc.2. Cxema MI3Y MHKPOJIaBOpPATOPHH

XeT OHTh H3MeHeHa [HOoJIb30BaTeJieM C
noMomb Nnepes3anucu. g u3MeHeHUus
€ro COOEepXHUMOI'O HeOOXOOUMH HOBHE
MHKpocxeMH IIII3Y Cc 3aHeCeHHO¥W B HUX
IMOCTOSAHHOMN IIpOI'paMMOM IIO0JIB3O0BAaTEJISA,
KOoTopass B 3TOM cCJiyuyae OyneT uUr'paTh
POl MOHUTOpDA CUCTEMH. ECiiu Xxe
TMOJIb30BATEJIN HYXHO pPaCHIMPHTE QPYHK=-
UMM CHCTeMul 6e3 H3MeHeHUs yXe 3aJio—
XeHHHX B Hee BO3MOXHOCTeH, TO ero
OOIIOJIHUTEJIbHAasaA TOCTOsSHHASA TporpaM-
Ma MOXeT pacrnoJjilaraTtbCss IO aIgpecam
or 0300 mo O3FF.

NEPUOEPUNHHE YCTPOWCTBA MHKPO-3BM

Ionsa Toro, 4YTOOGH MHUKDPOIIpOleCCop-—
Hasi cUcTeMa MorJsia OHTBH TOJIe3HOM,
OHa QOOJDKHA B3aHMOINENMCTBOBATH C BHel-
HHM MHPOM, T.e. OOJDKHA uUMeTbhb, IIO
KpalHerl Mepe, OIOHO BXOIOHOE U OIOHO
BHIXOOHOE yCTPONCTBO, NOOCOEeIIHHSIouy—

ecsa K cuUcTeMe 4Yepe3 mHHYy BBOIa/BHBO-
ma. YcrpoMcrTrBa IUiA BBOOA/BHBOOA HH-
dopMmaniuy HaA3HBAKWNTCA NepudepUMHBEMUY .

NIPOT'PAMMUPYEMEI TTEPUGEPUNHBIN
WHHTEPOENC U KIJIABUATYPA

B "Mukposia6" kKJjlaBHaTypa CONps-
XeHa Cc cuctemon depe3s U
/BUC KP580HK55/.

CpencTBOM yInpaBJ/IeHUA BCEMH OIle-
palusIMH CHUCTEMHB ABJIAEeTCHA IIporpaMMa
MOHHUTOpa. Bce ¢oyHKUHUHM MOHHUTOpPA 3a-
OAlnTCs C MIOMOWBH IIPOCTHX Olepauuit
KJIABUATYPH .

Mukpo-3BM uMeeT Ha IIepelHeU
na”venu 25 kJjlaBull U IIepeKJidaTesiu
pexuMa paboTH, KOTOpHe obecneuuBa-
0T TIPpAMYyI0 U yOOOHYH CBfI3h C MHKPO-
IpPOLeCCOPHO#l cucTeMon 6e3 KaKUuxX-JIubo
OOTIOJIHUTEJIbHHX alllapaTHHX CpelcTB.
KnaBuaTtypa uMeeT MaATPHUUYHYI "OpTraHu3a-
Iy, kKpomMme kKHomnku CBPOC. Onpoc u
obpaboTka ee KOIOB MNPOU3BOMOUTCS MNPO-
TpaMMO¥ MOHUTOpAa C INIOMOubI0 MHKPO-
cxeMHn D37 - INMNIA. Mumkpocxema D37
CONEPXUT TpPH NPOrpaMMHUPYEeMHX 8-pas-—
PAOHEX MUHE BBOIA/BHBOIA, COOTBETCT-
BykImue TpeM NopTaM, M MoxeT pabo-
TaTh B pPa3JIMYHHIX 3agaBaeMelX NporpaM-
MOl pexumax. B "Mukposna6" IIIU ycrta-
HaBJIHBAaeTCs MNMpor'paMMOMl MOHUTOpa B
PEeXUM IIJIT CKAaHUPOBAHUSA KJIaBHATYPH .

OYHKIIMOHAJIBHO 3TOT pPexumM obec-
rneyyBaeT Clenywmyln KOHOUI'YpAaLUIo:

OBe 8-paspsAnHHEe mWHUHHE /nopT A U B/ u
oBe 4-paspandsie myMHH /mopT C/. Kax-
mas M3 HUX MOXeT paboTaThk kakK B pe-
XuMe BBOIJAa, TakK M B pexuMe BHBOIA,
YTO OIpenesisieTCsa yIIpaBJIfglmUM CJIOBOM.
B MUkpo-9BM 4 cTapmmx 6uTa WHHH
noprta C nporpaMMHpPYHNTCS HA BHBOL,

a nopt A- Ha BBOO. [I[porpamma MOHHTO-
pa BHZaeT o ouepenu Ha C-BHXOIOH
Mukpocxemsl D37 /BumBomm 13, 12, 11/
OTpHIIATESIbHHE UMIIYJILCH, CUYHUTHBAasg
nocJyie kKaxnoro BHBOma uHPopmaunuw cC
nopta A /puc.3/. Kaxguii paspan
noprta C ¢ C-BHXOINOB NOCTyINaeT Yepes
6ydepHui kKackan D8 Ha 8 KHOIOK
/pan/. Kaxmomi BXOO nopTra A sABIsAeT-
csa CcOOpPKOM TpeX KHOIIOK U3 pPa3HHX
paAOoB /MukpocxemH D56-D58/. B cny-
yae, €eCJiIu HU OIOHa U3 KHOIOK pdAna,
Ha KOTOPHMK TOIOaH HU3KUU YPOBEHb,

He HaxaTta, B NOpT A IIOCTYIUT KOI
FF /wecTHamuaTepuuyHHy ¢dopmart/,

€CJIM Xe HaxXaTa XOoTA Oh ogHa KHOII-
Ka, TO B COOTBEeTCTByWIEM pas3psne
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nopta A nosaBUTCA nor.0. YuuTHBaf
HOMep psana u paspsan nopra A, B
KOTOpOM IIpu BBoOme 6wl Jjior.0, MO-
HUuTop dopmMHpyeT KOO HaxXaTOM KHOIKHU
U obpamaeTcsi B COOTBETCTBUU C HUM
K HYXHOH NonliporpamMme, BHIIOJIHAKIEH!
COOTBETCTBYHUYI 3TOM KHOIIKe ollepa-
LU0,

K BOCBMM paspsangam nopta B non-
KJIOUeHH CBEeTOOUOIOHHE HHIOUKATODH .
9ToT nopt 6ymeT NporpaMMHpOBAaTbCSH
KaK NOpT BHBOIA.

K Tpem paspsamam noprta C /KoTo-
pEHE HEe HCIOJIL3YHWTCA TP CKaHUpOBa-
HUM KJIaBHATyYpH,/ MNOINCOENMHEHH TyM6-—
JilepH, T.e., 3anporpammuponasn IIIIN
onpeneJyIeHHEM O6pa3oM, MOXHO CUYHTH-
BaTh IHOAaHHHE C TyMOJIepOB W BHBOIUTH
OaHHHE HAa CBEeTOOUWOIOHHE HHINKATODH .

K ryneBoMy pazpany noprta B
KpOMe cBeTonuoma IMNOOKJIINUYEeH I'POMKO-
TOBOpUTENIL, T.€., OpraHu3oOBaB OIpe-
OeJIeHHEM o0Opa330M NIporpaMMy, MOXHO

"3acTaBUTL" I'POMKOI'OBOPHTEJL 3BY-—
JaThk.

YCTPOUCTBO UWHIMKALUU

BHIXOOHEIM yCTpPOHWCTBOM, CJiyXxa-
mUM IO5s BHU3yaJIbHOI'O HaOJIOOeHUuA 3a
BHYTPEHHHM COCTOSHUEM CHCTEMH,

B MHKPO-5BM HABJIAIWTCS BOCEMb BOCH-=—
MHCEeIMEeHTHHX HHIOUKATOPOB TabJsio

VD1 - VD8. Ha HMX UHIOUIUDPYITCSH
BXOOHHE HOaHHHE, ajgpeca naMaTH, OaH-
HHEe NaMATH, COIOepPXHUMOe PperucCTpOB
IeHTpaJIbHOr'o Inpoieccopa LI u ¢na-
T'OB COCTOAHHH B COOTBETCTBHH C Olle-
panusaMu kJjaBuaTyph. HHOOpMauusa oTob-
paxaeTcsa Ha HHOUKaATOpax B mecTHan-
LLaTEPHYHOM Kome. HHoukauus uHdop-
MauyM OUHaMH4YecKas . JlJaHHEHE Ha HHIOIU-
KaToOpH IepenawnTCA W3 BOCBMH CTap-
mux sadYeek 03V c appecamu 83F8-83FF
IIpHM TIOMOmMU IIPSAMOI'O OOCTyIa K Iamsa-
TU 6e3 yuacTtusa LII. B kaxmgoy u3
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3TUX fAYeek O3Y HaAXOOUTCSI BOChMHCETI-
MEeHTHHN KOO, COOTBeTCTBYKWUHUI CBOe-
My UWHIOUKaATODY .

CxeMa ymnpaBJIeHUS 3alpoCOM UHH
COCTOUT M3 I'eHepaTopa HUMIIYJIBCOB,
cCo6paHHOT'O HAa TpaH3ucTtopax T2, T3,
BpeMsa3aganmuMl 3JIEMEHTaMH KOTOPOI'O
ABJISIOTCA pes3ucTtopu R56, R58 u koOH-
DeHcaTtop C6. Ha' BHXOOE MHKPOCXEMH
D54.4 /BuBOnm 16/ dopMupyeTcs CUT-
Han "3xB.w" /3axBaT mWWUHH/, NOCTyIa-
omyui Ha U /D11, BmBOm 13/, Imnu-
TEeJILHOCTBI0 3-5 MKC C nepuoIoM IOB-
TOpeHusi 1-2 MCc. B3TOT UMIYJIBC TakKXxe
nocrynaeTt Ha cyeTdyuk D51, ucnosnnp-
3yeMHH IJiIi CKaHHUPOBAHHUA anpecoB
BOCBMH sa4YeeK 0O3Y, rme 3alnoMHHAOTCH
OaHHHEe IJIA MHIOWKaTOpa M CHHXPOHHOTO
MOOKJINUEHUSI NMHUTaHUA K COOTBETCTBYIO—
meMy “UHOUKaTopy. lloka III wHaxomurcs
B pexXuMe 3axBaTa UWHWH, BH3BaAHHOM
9THM HMIIYJIBCOM, Ha €ro BHXOIe
/ITp.3xB." /nooTBepxieHue 3axBaTa/
IPUCYTCTBYyEeT ypOBeHb Jior.l. B 3TO
BpeMsa IOaHHHE OJIS COOTBEeTCTByimero
HHOWKATOpa MNOCTyIHIawT M3 COOTBETCTBYIO—
men savYedku O3Y B Tpurrep - 3ameijiky
mDaHHHX /D50/ mo crnamy cursasna
"3np.l" /3anpoc umHH,/ ¥ BHCBEUYWUBAa-
TCA MHOMKATOPOM. I[IOONO6GHEM oOO6pas3om
C HHTepBaJioM 1-2 MC BHCBEUUBAWTCSH
BCce 8 HMHIOWUKATOPOSB.

TIEPUOGEPUNHHE WHTEPOENCHHE
KPUCTAJIJIE

C HCTIONBb30OBAaHHUEM pas3HOOOpAa3HHX
BUC /xpucTannos BBOIa/BHBOma,/ ym-
pomaeTcsa COIpsSXeHHe, yMeHbuaeTrcs
KOJIMYeCTBO KOMIIOHEHTOB, yMeHbuaeT-
CA CTOMMOCTB M yBeJMYuBaeTcsa 3ddek-
TUBHOCTEL cHCTeMH. CaMEM INIPOCTHM U3
TaKuX KPHCTAJIJIOB SABJISETCHA pacCMOT-
peHHHH Brue IIIIM. OH NpencrasiifeT
cobom 40-BuBOImHYI0 UC, comepxamyio
3 wuHH BBOma/BmBOma /puc.4/. Kax-
oassi U3 mUH HCIOJIb3yeTCHA KaK BXOIO-
Has WJIM BHXOOHAs mMHA. HamnpaBjieHue
KaxIoy uMHH yIpaBJISeTCA perucTpOM
Ha KpucTase. [Iporpamma’ HHHLHAIH3A-
HuHM, Haxomsamascsa B I[I3Y cucremml, yc-
TaHaBJIUBaeT yNpaBJIAOIUN perucTp B
HYXHYI0 KOMOHWHAIIMI BXOIOHHX W BHXOI-
HHX mWHH. Takue BHUC ABIAINTCSA OYEHb
TubKMMH, TaK Kak Kaxmas muHa MOXeT
U3MEeHAThCHA TIporpamMmon. Kpome TOTO,
OHHM OOHMHO BKJIOUAKNT YIIPaBJIALMYO JIO—
TUKY IOJI1 CHHXPOHU3AUHUU paOOTH.

Jpyro# obmut TUN HHTepdeNCHHX
KpHuCcTaJyJiIoB, ob6eclledMBawmux Iocie-
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Puc.4. INepudpepuitHoe uHTepdercHoe
YCTPOHCTBO, coOepxauee Tpu 8-
pPaspaldHHIX LWHKHH BBOLA/BHBOLA

OoBaTeJIbHHE BXOIOH M BHXOIOH /puUcC.5/,”
YVHUBEepCAJIbHHE aCHHXPOHHHE TepenaT-
YUKW U NIIPpUEeMHUKU. OHU TNPHHUMAIT
6aiT maHHBIX C MII, a 3aTeM BHOAWT
€ro mo OxHoMy O6HUTYy, T.€. OeHCTBYIT
NIOONOBHO perucTpy mapajijlesbHO-IIOC—
JlegoBaTeJIbHOI'O BBOMOa/BHBOMA. KpoMme
TOI'O MOT'YT aBTOMAaTHYECKHM BBOIOUTBHLCH
O6UTH cTapTa, OCTaHOBA U IOpPpYyrHe CHUHX-
POHH3HDYyIOHHE M yNOpaBJIgWMHEe CHIHAJIH.
dopMaT ymnpaBiaseTCs YIIpaBJIgoOIUM
PEerucTpoM, NONOOGHHM pPaCcCCMOTPEHHOMY
ans IIW. PaccMmaTpuBaeMele HHTepdencH

CHTHANbI

|
|
BX01
- E YIPABIRHILNE
|

LIHHA N0TuKA <:>
YNPABIERH YNPABNEHHA
:> BbIXORHD Bbixon

nopr YNPABNAHILLME
CUArHANbI

Puc.5. UHTepdelic, obecrneuuBamUN
OCJ/IeNOBaTENIbHY CBA3b MeXOy HOBYMA
cucTeMaMM

Takxe MOoryT obpabaThHBATE ILOAaHHHE B
OpyTOM HamnpaBJIEHUU, IIpeobpa3OBHBASA
TIDOTOK TIOCJienoBaTeJSIbHEIX O6UTOB B IIa-
pangenpbHyw ¢opMy, ToOXOoOAmylo Ojs
HenocpenCTBEHHOI'O HCIIONk30BaHusa MII.
OBHYHO IJIA CBA3HW MeXOy MHUKpOoIpolec-
COpPHOM CHCTEMO¥ U IepUuPepHUHHHM
yCTpoHcTBOM, TakuM kKak 3IJIT unu Tene-
Tawll, HCIOJb3yeTCs IOoCJjiefOoBaTesIbHHEN
BBOJI/BHBOL. Bylaromaps ToMy, 4YTO
uHdoOpMaL s HMMeeT INOocJiegoBaTeJsIbHHA
dopmaT, O <~OedHUHEHUS YyCTPOUCTB
HeoO6xoOouMul TOJIBKO [OBa IIpOoBoOa.

WMewnTCsI Takxe pas33HooOpas3HHEe
crienqvaJu3upoOBaHHEHE HHTepdernCHHe
KpUCTAaJIJIE, BKJIOYaKIie KOHTPOJIJIEPH
TUOKHUX OUCKOB, KOHTpoJuiepH JJIT, KOH-
TpoJuiepH 3Y C NpAMBEIM OOCTYIIOM,
KOHTPOJUJIEPH KJIaBHATYypP U IHOUCIIJIES.
MuHorue u3 3Tux BUC ABIAKNTCA Iaxe
6ojsiee cnoxuemMu, uyem MII. HekoTopme
U3 HUX UCIHOJB3YHOT OJIA yIpaBJIeHUus
BHyTpeHHUMH OyHKUHUAMHU MII obuero
Ha3HaAYEeHUA.

Ypok 10

CUI'HAJIE YIIPABJIEHUA B
MHUKPOIIPOLIECCOPHON CUCTEME

CXEMHl VIIPABJIEHUSA

CxeMH ylpaBJIeHUA ABJIANTCA OC-
HOBHEMH OQYHKIHOHANBbHEMU O6JI0OKaMHU
LIeHTpaJIbHOI'O Ipolueccopa. HUcnorneb3ysa
BXOOB CHHXPOHH3AlUH, CXEMH ylIpaB-
JIEHHUSA NOONepXHUBAKWT HaIJjexauyw I10C-
J1enoBaTeJIbHOCThL COOHTHIM, HeObXo-
OUMHIX 1J1s1 J1060¥M 3amauyu O6paboTKH.
I[locsie TOro, kKaxk KoMaHIoa BHOpaHa U
IOeKomupoBaHa, CXeMH yllpaBJIEHUA BH-
OAlnT COOTBETCTBylmHEe CHUI'HaJH /B
YCTPOHUCTBA, KOTOpHE IO OTHOMWEHUW K
LIeHTPaJIbHOMY IIPOLIE€CCOpPYy SABJIAINTCSH
KaK BHYTpPEeHHWMM, TaK U BHEMHUMH/,
IOJjisi TOr'o,YTOOH HadaThb OOpPabOTKYy.
YacTO CxeMH ylpaBJ/IeHUS OOJDKHH OTBe-
YaTh Ha BHENWHWE CUI'HAJIH, HAlpuMep,
3alIpoOCH Ha IIpepHBaHUS.

IOng BHIIOJIHEHUS KoOMaHn MII
KP580UK80 Tpebyercss 1~-5 MamMHHHX
IIUKJIOB. B Havajyie KaxIoro ILUKJIA Ha
LMHY OAaHHHX BHIOaeTcsa 6aliT COCTOSHUS
/B TedyeHue nOeucTBUA curxHasa CHUHXP./
Tak xak uHdopMalua O COCTOSAHHU BH-
Daercsa us IllIl Ha WWMHY OAHHEX B Teue-
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HHEe KOPOTKHX HMHTepBaJIOB BpeMeHH,
TO HeobxonuMo No3aboTUTBCHA O ee Xpa-
HEHHM. B TUNUYHON CTPYKTYypE CHCTEMH
KP580UK80 mns xpaHeHusa 6aiTa coc-
TOSAHUA U ero meumdpalnuuml HCIOJIb3yeT-—
CA cHneuuasyIbHHPM CHUCTEeMHHM KOHTpPOJIJIED.
B MHUKpPOJIabopaTOPHHU CHCTEMHHMN
KOHTpPOJIJIEp COCTOUT U3 IOBYHAIpaBlieH-
HOT'O HHHHOTO dopMUpOBaATEJIsA, INOOKJIIO-
YeHHOT'O K CHUCTEMHOM uMHEe IHOAaHHHX, H
perucTtpa coctosuu D14, BHXOOH KO-
TOPOT'O -COOTBETCTBYIT cocTosauuw LIl
B TeKymeM MaumuMHHOM Iukie. CTpobupo-
BaHHe perucTpa Npou3BOIOUTCA B MO-
MeHT TpHXOIda CHHXpouMnysabca ®1 /TTI/
U cuHxpocursana CHHXP.,, T.e. BO Bpe-
MsA BHIAYUW IIPOILLEeCCOpPOM Ha WHHY HOaH-
HHX uHdOpMalluMm O COCTOSHUHU. U3 BTOH
nHdopManuu U cursHayios LI /BHIAYA,
"MItp.3xB", IIPUEM/ nojiydYawT CTaHOapT-
HEe KOMaHObl MHKPOIIPOLIECCOPHOM CHUC—

TeMH: "lITp.np" /moOTBepXOeHHUe Ope-
puBanusa/, "4dr." /4yrenune/, "3n."
/3anucs/, "4r.3¥Y", "3m.3V".

IOPYT'ME YHOPABJIAOHUE CHUT'HAJIBE

CHHXPOUMIIYJIBCH

JecTBUA LEeHTpaJIbHOI'O IIpoliec-
copa ABJIAKNTCA LUUKJIWYEeCKUMH. [Ipouec-
COp BH6upaeT KOMaHOy, BHIIOJIHAET Tpe-
6yeMue ollepallu¥, BHOUpAaeT CcJenyomyio
KOMaHOy M T.I. PerynspHas rociueno-
BaTEeJbHOCTE COORTUM, NOOO6HAS ykKa-
3aHHOM, TpebyeT CHHXpOHMH3AllUU, 10—
TOMY L EHTPAaJIbHOMY IIpOoHeccopy Tpeby-
eTCA TAaKTOBHMN I'eHepaToOp, KOTODPHMH
CHHXPOHU3UDPYEeT padoTy Ipoleccopa.

B MHKpoOs1abopaTOpPHKN I'€HepaTOp CO6—
pPaH Ha TpexXx HHBepTopax D1. Bpemsa-
3aamnimuM 3JIEMEHTOM SABJIIETCS €MKOCTh
C, koTopasa 3apjaeT YacTOTy TI'€Hepupo-
BaHuA, paBHyw 18 MI'u. C BHXOOa re-
HepaTopa CHI'HaJ IOCTyIllaeT Ha BXOI
C cOoBUTOBOTO peructpa D3, BHIIONHS-
wmero ponb OenuTesis BXOIHOM yacTo-
TH. KosdduuimeHT OeneHuss paBeH 9 u
onpenenseTrca o6paTHEIMH CBS3SMH C
BHIXOIOB perucTpa uepes3 MHKPOCXEeMY
/8U-HE/ Ha BXOm P. Ha kKaxmoM BHXOIeE
perucTpa IOABJIAKWTCH OTpHUIlATeJIbHHE
UMIIYJIBCH, CIOBUHYTHE OTHOCHTEJIbHO
cocepmHero paspama Ha t=1/18 Mkc u
C YacToTo¥ cnegoBaHus 2 MI'ng
/18/9 MI'n/. BHXOIHHE HMIYJIbBCH C
1-ro u 0-T0O pa3paAmOoOB perucTpa noc-
TylnawT Ha BEeHTUNMbP U POPMHUPYHT CHHX-
poumMnysibc ®1 /TTJI-ypoBHsA/. CUHXpPO-
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umnynsc ®2 /TTII/ dopMHUpyeTCsT CUTHA-
JaMu, noctTtynawmuMyd ¢ 3-r0 U 7-TO
pa3spsaOoB perucrtpa Ha RS-Tpurrep.

Curbnan YCTAHOBKA

B 6JI0OK LEeHTpPaJIbLHOT'O IpOollecCo-
pa BXOoOuT cxema dopMHUpOBaAHUA CUT-
Hana YCTAHOBKA., C6poc MOXeT BHIOJI~
HATHCHA IOBYMsI Ccroco6aMu: aBTOMaTH-
YeCKu¥ COpoC Hpu BKJIWYEHUU [IUTAHUSA
U PYYHOM COpoOC, OCyumecCTBJISEMHH Ha-
KxaTueM kKHOINKM CBPOC Ha nepenHey
nagesy, IpH 5TOM curygasn Jjor.0
nmocTyrnaeT Ha D-BXon Tpurrepa D4 u
npoxomut /C NpuxomoM Ha T-BXoO Tak-
ToBOro uMnynbca f=2 MI'u/ Ha BHXOQ,
roe OepXUTCsA B TeueHHe BpEMEeHH,
KpaTHOT'O IepHony CHHXpouMIlyJsibca &2,

Curnan I'OTOBHOCTDH

Kak 6mUIO OTMEeUYeHO, IeHCTBUuA
Inpolueccopa CHHXPOHU3UPYHTCS OCHOB-
HBEIM TaKTOBEM I'€éHepaTOpOM.

[lepHon CHUHXPOHU3ALMH pPEryJH-—
pyeT paclpelnejyieHUe BpeMeHH Ha BCe
OerucTBUA O06paboTkH. OOHAKO CKOpPOCTH
IIMKJIa O6paboOTKH Or'raHuYeHa BpeMe-
HeM obpameHusa K InamMaTu. EcCJU Ipo-
Ileccop nocrnasy ampecC CYUTHBAaHHUS B
3aloMHHaimee yCTpOWMCTBO, TO OH He
MOXeT NpoHdoJsixaTh paboTy, IOKa He
OTBETUT 3aloMHHawmee YyCTpPOWCTBO.
MHoOrue 3allOMHHapmue yCTpOHCTBA
MOT'yT OTBeuaTh I'opa3ngo OmhcCTpee,
yeM TpebyeT LHKJ 06paboTku. OmHAaAKO
HEeKOTOpHEe He MOI'yT BHOABATh alpe-
CyeMH 6auT B MHHHUMAJIbHOE BpeMmd,
yCTaHaBJIMBaeMoe TaKTOBEM I'eHepaTo-
pPOM Ipoueccopa. [IoaToMy IpoLeccop
OOJIKeH MMeThb cpencTBa OJis CHUHXPOHU-
3allu¥, KOTOPHE II0O3BOJIANT 3allOMHHA0-
meMy YyCTPOMCTBY 3anpammBaTh COCTOA-
HUe oxupaHusi. Ecyu 3anoMuHawimee
YCTPOMCTBO IIpHHUMaeT Ccurhans C4Yly-
TEIBAHUE unu 3AINUCH, TO OHO yCTaHaB-
JiluBaeT cHxI'HaJyl 3anpcca B JiMHuu I'O-
TOBHOCTHB mpoueccopa, BpéMeHHO Npe-
puBass ero pa6ory. Illocne TOro, kak
3alioOMyHawmee yCTpPOUCTBO TOJIVYHUIIO
BpeMsa IJIA OTBeTa, OHO OCBo6oxmaeT
nrHu I'OTOBHOCTEH npolieccopa, u ILUKII
KOMaHIOH IpOIOOoJIXaeTCH.

Korpga Bxonm cursHasia I'QTOBHOCTBH
nepexoguT B HHU3KOe COCTOsAHue, MII
NnNepexXxoOouT B COCTOsSHUE OXHUIOaHusi. B
5TOM COCTOSHMU MHUHH OCTAKNTCA OO



TexX Nop, noka cur”asn 'OTOBHOCTH
CHOBAa He INepeugeT B BHCOKOE COCTOS-
HHe. COCTOSAHHE OXMUIAHHUA TIO3BOJISET
NIPUMEHATh MenJleHHHe 3Y U yCTpoHcT-=
Ba BBOIa/BHBOOA.

B MukposiabopaTOpHU BHXOI CUT -
HajJla NOATBEpPXIOEeHUA TOoro, uto LI Ha-
XQOUTCA B COCTOSAHHUU OXUIOAHHUS, Ccoe-
OUHEH C BXOoImoM curhHassa I'OTOBHOCTH.
TaxkuM o6pasom, MII HaXOOUTCSA B COCTO-
AHUU OXUIAaHUA B TedeHHe OIOHOTO TaK-
Ta, T.e. B TeueHHEe OIHOTO Iepuoma
CHHXPOCHT HAaJa.

Curhan 3AXBAT [NIHWH

BaXHEIM CBOWCTBOM, YyJlyYllaoluM
NMPOU3BOOUTENIBHOCTE IIpolleccopa, SABJIA-
€TCsA CIIOCOBOHOCTH BHIIOJIHATE IepecCHlI-
KY C TpsAMEM oOOpameHHueM K MnamMsaTH. B
OBHYUHHX OllepaliluiX BBOIa UM BHBOIA
TIpolueccop caM yIlpaBJisseT BCeu nepena-
Yyel pOaHHHX. UHPOpMauus, kxoTopas
JOJIKHA OHTBL pa3MelleHa B INaMATH, IIe-
pecHIlaeTCsi M3 yCTpoOWCTBa BBOIA B
Ipoleccop, a 3aTeM u3 Ipoleccopa
B YKA3aHHYW fAYeWKy namMATH. AHAJIO-
TUYHO UYepes TIpOolLecCOop MNpOoXOoOuT HH-
dopManusa, KOTOpas InepemaeTcsa u3 a-
MATU B yCTpPpOMCTBAa BHBOHA.

OnnHakoO HeKOoTophe Hepudepuiinue
YCTpOHCTBA CIIOCOOHH IepenaBaTb HH-
dopMauypw B IIaMATh U U3 IIaMATH Hac-
TOJIBKO OHCTPO, YTO CaM Mpoleccop
MOXeT 3aMelJIATh IepechJiKy. Eciu B
Takoe YyCTpOMCTBO HUJIM U3 yCTpOMCTBAa
OOJIKHO IIepecChHJIaThCSa KakKoe—-HUO6YIOb
3HaAYUTEJIbHOE KOJIMYEeCTBO HOaHHHX, TO
NIPOU3BOOUTEJIBHOCTE CHCTEMH MOXET
OHTE yBeJIMYeHa HUMEewuUuMHCA YCTpOHCT-
BaMy, KOTOpPHE BHIIOJIHAKNT NPsSMYyK Ilepe-
lavyy IOaHHEHX. BO BpeMsa Takou nepena-
Yy TIPOIIeCCOop HOOJDKEeH BPEeMeHHO Ipuoc-—
TaHOBUTE paboTy, YTOOH IIpenoTBpa-
TUTh KOHQPJIUKTH, KOTOpPHE MOT'yT BO3-
HUKHYTBb, €CJIU IIpoleccop U Nepudpe-
pUliHOEe YCTPOMCTBO TIOINHTAKNTCA OIOHO-
BpEeMEeHHO MCIIOJIb30BaTh KaHaJyl CUCTe-
MHI .

IIpaMO¥ OOCTyYN K NaMATH - 3TO
MeTO TIepeHOCa IaHHHX HeloCpelncT-
BEHHO MexnOy MNaMsaThi U NepudPepUuiHEM
ycTpocTBOM. JlaHHHEe 4Yepe3 MIl He
TIPOXOOAT. DTO obecmneuuBaeT™<s ylpaB-
nsaomuM Bxomom "3xB.w" MII. Korma sTa
JIMHUA HAXOOUTCHA B BHICOKOM COCTOSfI-
Huu, Ml 3akaHYuUuBaeT MawWMHHHMA IHUKII,
BHIIOJIHAEMHY B OaHHOEe BpeMda, U 3a-
TeM OCTaHaBJIUBaeTcs, UYTOO6H [epeBecC-

TH JUHUO "lTp.3XB." B BHCOKHHN ypOo-
BeHb. Bce BHXOIH mMH MII /ampecHOM,
OaHHHX U yhnpaBJieHusi/ NepeBOOATCS

B BHICOKOUMIIEAHCHOE COCTOSHHE.
Tenepd nepudepuriHune yCTpOHCTBA MO-
TyT YyOpaBJISTh STHUMH IIKMHAMH KW BHIIOJI—
HATP BCE HYXHHE NepeHOCH HaHHHX .
Korma snuHug "3xB.uw." ycTaHaBiIMBaeT-
csa nepudepuiiHEM yCTPOUCTBOM 3 HHU3-
KOe cocTosiHue, MII npomosxaeT pabo-
Ty C TOM TOUYKM, I'leé OH OCTAaHOBUJICH.

Inss BHOAYM AOPECHHX M yINpaBla-
OIHUX CHI'HAJIOB NepudepurHoe yCTpoH-
CTBO IOOJDKHO HMEeThb yIlipaBiawmee yCcT-—
POMCTBO IOJiIT NpAMOTO IOCTyIa K IIa-
MATU. HMewTCs KpHUCTAaJIJIBl KOHTpOJIIe-
pa npsMoro mocTyna kK namaTtu /IOAOI0/,
BHITOJIHAKWINYE 3Ty OQYHKIUWO.

Ecnu MII cuctemn umeeT IO, TO
Bce OydepH mHUH HOOJDXKHH HMEeTh TpU COC—
ToAHUA. JIuHusa "lTp.3xB" 3amnpenmaer
BHIXOOH OydepoB M NO3BOJISET KOHTPOJI-
nepy IO uCnoJyib30BaTh S5THU ULHWHH.

[IPEPHIBAHUA

B kauecTBe crniocoba ynydueHUus
paboTH mnpoieccopa BO MHorue III BKJI0-
YawnTCAaA CpencTBa NpepHBaHusa. l[Ipepe-
BAaHUA IIO3BOJIANT BHEUWHeW annapaTHOM
YyacTH 3alpoCUTh y Ipoleccopa HeMen-
JIeHHOe BHIIOJIHEHHEe KaKHUX—-TO IHOEeHCT-
Bu¥. OHU TpepHBAKT OOHBMHHMN XOI
nporpaMMH ¥ IepenanT ylpaBJiIeHHWe Ha
CcreunuasbHylw NporpaMMy MaTrobecnede-
HUS.

PaccMOTpuM paboTy BHYHWCIIHTEJIb-
HOM MaumMHH, KOTopas obpabaTHBaeT
fbonbure O6beMH HOAaHHHX, YacThk H3 KO-
TOPHX OOJIXHA OHTBH BHBeIeHa Ha Ie-
YaThk. 3a OOWH MAaWMHHHA IukJ I
MOXeT BHBECTH OIHH 6aMuT HOaHHHX, HO
npu daxKkTHUECKON IIedyaTHu 3Haka, OIl-
penesiseMoro 6anuToOM OAaHHHX, HeOoO6XOo-
OUMOe BpeMsa MOXeT OKas3aThCA DPAaBHHM
MHOI'MM MauMHHEM lIHKJIaM. B pe3yJabTa-
Te III 6ygmeT ocTaBaTbCsa CBOOOIHHM,
oxupas,Ioka rnedvaTawmee yCTpPOHCTBO
CMOXeT IIPUHATH Cclyenywmui 6avT naH-—
HHX. ECyM B BHUUCJIUTENIBHOM MalllHe
ocymeCTBJIeHA BO3MOXHOCTBH IIpephHBa-
HUsA, To UIl, BHBenga 6aduT IOaHHHX,
MOXeT 3aTeM BO3BpaTUTbCS K obpaborT-
Ke JAHHHX, a Korjga ledarTramwimee yCcT-
POMCTBO T'OTOBO K IIpueMy crlenyiomero
6a¥Ta OAaHHHX, TO OHO MOXeT BHIOAThH
3anpoc Ha npepmBaHue. Korpa I
OIIO3HaeT IpepHBaHHe, TO OH IpHOCTa-
HOBUT BHIIOJIHEHHE OCHOBHOMN TNIPOI'PaMMH
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KM aBTOMAaTHYECKH IllepengeT K Iporpam-
Me, KoTopas 6yIneT BHBOOUTB CJenylo-
mui 6avT OaHHHX. I[locne BHBOOa 6anTa
ODaHHHX [II npogosmxaeT BHIIOJIHEHHE OC-—
HOBHOM MpPOTPaMMH. 3aMeTHM, 4YTO B
IIPUHIIUIIE DTO COBEPHIEHHO aHAaJIOTU4YHO
BHI3OBY MNOONPOI'PaAMMHEH, 3a HCKJIOYEHUEM
TOr'O, YTO IepexXol HHOUIHUPYEeTCH HU3B-
He, a He NIpor'paMMou.

BO3MOXHH 60Jiee CJIOXKHHE CTPYK-
TYPH TIpepHBAaHUN, B KOTOPHX HECKOJIbL-
KO yCTpPOMCTB, Tpebywuux NpepHBaHUSA,
HUCIIONb3YIOT OOWH U TOT %e MpOolleccop,
HO HMMEWT pa3JINYHHE YpPOBHU NPHOPpUTE-
TOB. O6paboTka C NpepHBAHUAMH ABJIS—-
€TCsA BaXHHEM CBOWCTBOM, KOTOpoOe HaeT

BO3MOXHOCTBh MAaKCHMAJIBHO HCIIOJIB30BAaTDh

MOHWHOCTBH IIpolleccopa.
B 11 KP580MK80 mMmeeTcs Tpurrep
paspeneHusa MNpepHBaHUs, KOTOPHI MO-

XeT OHTh yCTaHOBJIEH UM cBpomeH. Ec-

JIN TPUI'TEep HaxXOoOuTCsA B HYJIEBOM COC-—

TOSIHUH, TO CHCTeMa I pephHBaHUN BJIOKU-
pOBaHa ¥ 3alpOCH IIPEepHBAaHUM HE BOCII-

puHuMawTca. Korpma LI BOCIpHHUMaeET
3anpocC MNpepHBaHWs OT BHemHero ycT-
porcTBa, NPOUCXOOUT cCllenyimee :

1 - 3aka”HYMBAETCSs BHIIOJHSAeMas
KOMaHIa;
2 - cOpacHBaeTcs 6UT pa3peueHUus

NIpepEIBAHUS ;

3 - npepHBawmee yCTPOMCTBO Gdp-
MUpYyeT KOMaHOy U rnocwuilaeT ee B I
IOJisTi BHIIOJTHEHHUsI. KOMaHIa He pa3MemeHa
B TIaMATU, U NPOrpaMMHCT He MOXeT ee
U3MEHHUTHh, 3TO fABJsSEeTCH (yHKIUEeN pas-—
paboTuuKa CUCTEMH NpepHBaHUM .

lIpepuBawmee yCTPONUCTBO OOHYHO
dopmupyeT komauny RST, npencraBiifw-
myno cobor KOMaHIOy BH30Ba OIOHOW U3
BOChMH 8-6aMTOBHX NOAONPOTpPaMM, pac-
TIOJIOXEHHHX B TIEpBHX 64 sAYenkax na-
MATH . Bxon 3anpoca NpepHBaHUS OCY-
mecTBAseT 5TO IpepHBaHue. Cxema,
3alpamKBapmas NpepHBaHWe, BHOaeT
KOO HA WHHY OAHHHX, YKas3mBasg azpec
o6cnyXuBaHUA TIpepHIBAHUA, HAa KOTODHMH
U coBepmaeTcs nepexon. B MHUKposabo-
paToOpuH TipepHBaHue obecrieuuwBaeT pa-
60Ty CHCTEMH B maroBoM pexume. Tym-
6Jylep ycTaHaBJIUBaAeTCsI B TIIOJIOKEHUE
AT, ¥ mpu HaxaTuw kKHONKu IIYCK cur-
Hal INIPpUXOOUT HAa BXOI 3alpoca IIpepH-
Bauuy MII. MII, BHIIOJIHUB OOHY KOMAaHAOYy,
OCTaHaBJIUBaeT OaJibHeNulee BHIIOJIHEHUE
TIpOTrpaMMH, KOTOpOe He BO306OHOBJIfAETCH
oo Tex 1mnop, IIoka He 6yneT HaxaTa
KHoIlka BO3BPAT. B 3TO BpeMf BHIIOJIHA-
eTcs nognporpamMma o6paboTKU IIpepH-
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BaHUA U NIPOHUCXOIOUT BHBOIL HA IOUCIIJIEeH

COIepXUMOT'O aKKyMyJIiTOpa U perucTpa
cocTtosaHua /dnaros/.

HAT'PY3KA

OoHUM u3 GaKTOPOB, TrapaHTUDYIO-
muxX paboTy JIOTHKHU HABJISETCH BHXOI-
Hasg HArpy3kKa. BHXOIO BEHTUIIS MOXeT
TIomaBaTh TOJIBKO OTU'pPaHUYEHHHU IO Be-
JINYMHE TOK U, €eCJIU CXeMa BHHYXIeHa
BHOABaTk OONBWHE TOK, TO OHA Iepec-
TaeT NpaBUJIBHO IOeNCTBOBATh. Eciau
CXeMa 3HAYUTEJIbHO IleperpyxeHa, TO
JIOTUYEeCKHE YPOBHH MOT'YT HU3MEHUThCH,
a4 BEHTHJIb lleperpeBaeTCsa M CcropaerT.

B MHKPOIPOLECCOPHHX CUCTeMax
OOGBHMHO paccMaTpUBAaKWT [OBa THIla HArpys-
KM: CTAaTHUUYECKYKWw U IOuHaMuueckyw. Cra-
THYecKas Harpys3ka O0yCJ/iOBJIMBaeTCH
PEe3UCTUBHEIMH H TOKOBEHMH KOMIIOHEH-
TaMH JIOTHYECKHUuX y3JI0OB. [JuHaMuueckas
Harpyska, B OCHOBHOM, fBJISeTCH pe-
3yJIBTATOM €MKOCTH y3Jla. CTraTuueckas
Harpys3kKa BHXOOoB MOIl, s3anyckawmux
MHOXeCTBeHHBle TTJI-BXOOH, pacCMaTpu-
BaeTCsa B IIepByw oOuvepenb. TeM He
MeHee, Korjga Ha uMHe HaXoOouTtcsa O00JIb-
umoe KOJIMYeCTBO YyCTPOWCTB, U LHHA
IIPOXOOUT Yepe3 pas3beMH K MHOXeCTBY
nJjlaT, MOXEeT CTaThb BaXHOW IOUHAMHUYEC-
Kasg Harpyska, BUdawmas Ha OBCTpPO-
IelicCTBHME UM CUHXPOHHU3AIU.

B MHKPOIIPOIIECCOPHONW CHCTEMEe K
OIHOM mHHE TIOACOENUHSETCSsT MHOXEeCTBO
YCTPOHUCTB, MNO3TOMYy BaXHO YYUTHBATH
He TOJbKO OHWHaAMHUYECKYH Harpy3Ky,

HO U CTaTHUYEeCKylw, KOoTopasa BJIUAET

Ha YPOBHU JIOTUYECKOTO HAaNpSAXeHHA U
TpaHUUH WiyMa. AOpecHHEe BHXOOH MII
MOT'YT 3alnyckaTb BCe YyCTpoOHCTBa, mom-
COeOguHeHHHEe K agpecHoO¥ mmHe. Kaxngoe
YCTPOUCTBO, 3anyckawimee WHUHY OAaHHHX,
IOOJDKHO 3arnyckaTks BCe ycTpoucrTBa, non-
COeIUuHEeHHHEe K UHHEe.

Mukposna6opaToOpus UCNONb3yeT 6yde-
PH Ha BCeX aIOpecCHHX JIHHHAX U BCeX JIu-
HHUAX mMHUHH JaHHHX, TOTOMY 4YTO MII He
HMeeT OOCTaTOYHOI'O IO BEeJIMUYMHE BHXOII-
HOr'O 3anyckamwmero TokKa. ;i cormjiaco-
BaHHUsI C aIpeCHOM MHMHOM B MUKpoOJabopa-
TOPHH HCIHOJIB3YyeTCs OOHOHAINpaBJIEHHHI 6y-
dbep, TakKk kKakK agpeca IpoxomaT Mo ag-
pPeCHOMY umMHEe B OIOHOM HallpaBJIEHUHU.
[IoCKONbKy IO mWKMHE IOAaHHHX OaHHHE IIpo-
XOOAT B OOOHX HAINpAaBJIEHUSX, LHHA
OaHHBEIX CcOor'JlacyeTCsl IOBYHAallpaBJIEHHEM
6ydepom.



[IYHTUPOBAHUE

Bo BcexXx uudpOBHX cCHCTEMax HYX-—
HO CJIeOUTH, YTOOH llelMu MNUTAHUA U
3a3eMJIeHUsI NPONyCKajyii KaK MOXHO
MeHblle IToMeX. lyHTupyomue KOHIEeH-
caTOpH pas3MenleHH Ha BCeM IevYaTHOH
ninarte. KpoMe TOro, mnjas 5-BOJIbTOBHX
HCTOYHHKOB Ha IIeYaTHYW IIJaTy IIoMe-
mMaeTCsA TAHTAJIOBHM KOHIOEHCATOp eM-
KOCTBI He MeHee 10 Mk®.

CHHXPOHHU3ATOP

YTOBH MHKPOINPOIIECCOpPHAas cucTeMa
paboTasia npaBUJIBHO, BCe pEeXWMH pa-
6O0TH OOJIKHEH OETBH CHHXPOHU3UPOBAHH .
BOJIBWIMHCTBO W3 HUX YIpPaBJISEeTCH
BCcTpoeHHEM MII. IIO3TOMYy IIOTOK CHUI'Ha-
JIOB MeXOy YCTPpOWCTBaMH B CHCTeMe
IOOJIXeH KOoOopIOuHUupOBATbCsa. Bce curua-
JIHl, TIOoCTynawmue Ha alpecHHEe UHHH,
HWHBE OAHHBIX U yNpaBJIeHUA, CTpOro
CHHXPOHHU3UPOBAHH.

Ha puc.l mokasaHa CHUHXpPOHU3ALUA
orlepallMyu 3alucu. llepell BHIIOJIHEHUEM
moboHN onepauyuu anpec OOoJKeH OBHTH
cTabuJlIeH HEeKOTOpoe BpeMs /BpeMs BHI-
6opku/. DTO mo3BoJsigeT OemudpaTopaM
BHYTpEeHHero ajgpeca TlaMfaTH BHOUPATH
YKa3aHHHE dgUYenKHu naMAaTUu . JJaHHHe
OOJDKHE OHTB CTabGUJIBHEMH OlpeleJieH-
HH¥ TIepuon BpeMeHH /Ha3HBaeMHM
BpEeMeHEM YCTaHOBKH,/ Tepen BHIIOJNHe-
HHEeM 3alucHu, a Takxe II0OCJie UMIYJIb-—
ca 3amnucu /BpeMs 3alepXKu/ .

aneeca X X

JAHHBIE ___.<:>__ -
JAMMC
\__/

Puc.l. JaHHHE, 3aHECEHHHE B IaMATb
dpoHTOM curHana 3ANUCH

Ha puc.2 mnoxkasaHa CHHXPOHH3Aa-
Lusg olepaundy CYUTHBaHuA. Kak u IIpHU
oTiepallud 3arucH, amgpecC IOJIXEeH OHTb
cTabusieH JOCTATOYHO IOOJIrO InJjii TOTO,
yTO6H BHYTpeHHUN memmubppatop B 3V
YCTAHOBUJICS. 3aTeEM I'eHepupyeTcs CHUTl-—
HaJl CYUTHBAHUA, U IIOCJIe OlIpeleJieH—
HOTO Tlepuona /BpeMeHW BHOOPKHK INaH-
HHX/ TIaMfiTh TIepeBOOUT alIpecyeMHe
IOaHHHE Ha WHWHY OAHHHX. 3THU OAHHHE
OOJIXHHE OHTH CTaAbUJIBHEHMH Ha BpEMs
yCTaHOBKH Tieped (pOHTOM cuUT'Haja

ALLPECA X X
HOAHHBIE — — — — — —D ——

UTEHHE

Puc.2. CuuTmBaHHe IOaHHEIX u3 MII Ha
¢poHTe curHasna YTEHUE

YTEHUE , kKor'ma OAaHHHE CYHUTHBAKWTCHA
MII. IlaHHEHE IOOJDKHEH TaKXe ocTaBaTbCHA
CcTabuJIbHEIMM Ha Iepuol 3alepXKu OaH-
HBIX .

Ha puc.3. mokas3aHa CHHXpPOHH3a-
LU LUEeHTpPaJbHOI'O IIpoleccopa .IJjsda
TUNMUYHON KOMaHOH. OCHOBHOH €eIOHHHIIEN
CHHXPOHU3AIIUU SABJISETCA COCTOsIHUue,
KOTOpoOe IOJIUTCHA OIOUH IIepuoll CHUHX-—-
pouMnynbca. OOWH MAUWMWHHENY IIUKJI COC-—
TOUT U3 3-5 cocTosAHUM. BOJIBLIMHCTBO
IIPOCTHX Ollepauun TpebyeT OIOHOTO
MauMHHOI'O LUKJa. [UKJI KOMaHIOH - 3TO
BpeMsi, HeobxXxoOouMoe IJi BHIIOJIHEHUSA
BCeM komMaHOH. OH cocTouT u3 1-5
MaUWYHHHX IJUKJIOB.

TAKT TULruyJurinruyuuyte

UHKN KOMAHLbI

MAW. WK MALWLLUKD MAULUAKD MALW. LUK

> | | I [ [
{ COCTOAHHE
300 we

Puc.3. TUOUYHHN LIHUKJI KOMaHIH

[IPOT'PAMMHBIE CPEJICTBA

Vpok 11

PETMCTPH U TOYKHW NPEPHIBAHUSA

OINMMCAHHUE KOMAHJ

IOns onucaHus KOMaHO BBELOEHH
HEKOTOpHE COKpaueHHss. TepMHUH  JaHHEE
BBeIeH OJia O6O3HAYeHUsA BOCBMH pas-
pPAOOB HAHHHX, ,aAdp. - OJA OBO3HaUYe-
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HUA 16 pas3paloB anpecoB /IIOJIHOe
onucaHue komaHm MI KP580UK80 mpu-
BeOeHO B IIPUJIOXEHUHu/ .

KoMaHOH MaHUIYJIMPOBAHHUS C

OaHHEMH
MVI, INR, CMA

OODHO¥ H3 OCHOBHHX 3amau MII
ABJIAETCA 3arpys3ka akKKymyJissTopa OaH-
HEIMH. DTO BHIIOJIHAETCHA KOMAaHIOH
MVI A EpaHHué] /Helocpenc TBEeHHAR
3arpyska akkymynsTtopa,/, JahHHHe, 3ar-
pyXaeMuHe B aKKyMyJiATOp, 3alOMHHAaKWT-
ca B HanTe, crsienyomuM 3a KOOOM.

[locsie TOro,kxakK IOAHHHE BBEeIEHH
B AKKyMYJIATOpP, HeOOXOOWMH KOMAaHIH
IoJjia paboTH C HUMM. PaHee HCIIOJIB30-
BaJIUCh OBe KoMaHmH: INR A /mnpupame-
HUE COIEepXHUMOI'O akKKyMynsaTopa/,

CMA /MHBEepTUPOBAHHUE COIEPXUMOT'O aK-
KymynsTopa/ .

KomMaugs NMpOBepKH U Ilepexona
CPI JZ, JMP

YTO6H NPOBEPHUTE COOepXHUMOe
aKKyMyJiToOpa, HCNOJb3yeTCs KOMaHOa
CPI EuaHHue] /HeInocpenCTBeHHOEe CpaB-
HeHUue/. [Ipy >TOM CPaBHUBAKWTCA OaH-
HBIe, YKa3aHHBHIE BO BTOpOM 6GanTe KO-
M3HIOH, C COOEepPXHMMHM aKKyMyJiaTopa, H,
COOTBETCTBEHHO, yCTaHaBJIUBaAKWTCH
dsiaru nponeccopa. IO CcUX IOp HUC-
MOJIb30BAaJICA TOJILKO HyJneBo# dinar,
KOTOpHN yCTaHaBJIUBaeTCsa, €CJU B pe-
3yJIbTATEe Ollepalluyu IOoJIydaeTCss HYJIb.
Komauma JZ [amp.] /mepexom, ecnu
0/ npoBepsieT HyJieBOu ¢iar, npensa-
PUTEJIBHO YCTAHOBJIEHHHN Npelnny-
ule KomMaHOoou, Tako¥ kakK CPI, U BH-
3HBaeT Iepexoln MNMpH yCTaHOBJIEHHOM ¢Qiia-
re. Komanna 6e3yCJIOBHOTO INepexomna
JMP [?np.] BHI3HIBAEeT IIepexXxon He3aBu-

CHUMO OT COCTOsHUA ¢ylara. Amopec nepe-
xXoma o6eux KOMAaHI 3aloOMUHAeTCs B
IOByxX 6GapTax TaMsaTH, Clenywomux 3a
KOOOM ONepaluu.

KoMaHOH Tepelady Mexny akKKyMyJs-
TOpoM M namaTbio LDA, STA

Komauma LDA [amp.] /sarpyska
akkyMmynsTopa/ u STA [anp{] /3arnoMmu-
HaHUEe COomepXUMOr'o akkKymynaTopa/
nepenawT OaHHHE MeXOy aKKyMyJIITOpPOM
¥ NaMATbIO. AOpecC SYeMKH MaMsATH yKa-
3HBaeTCsa B OBYX 6HaWTax, Clegywmux
3a orepallMOHHEM KOIOM.
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KoMaHOH CBsi3¥ C MOONPOTIpaMMOH
CALL, RET

5151 UCNIOJNIB30BAaHUA IIOOINPOIrpaMM
TpebyeTcsa OBe KomaHmu. CALL [anp.]
HUCIIONIb3yeTCcHa IJIA IIepexona K nomg-
nporpamme, a RET /BosBpaT/ HUCHONb-
3yeTCcda OJiIa OKOHYAHUSA IOOIPOrpaMMH .
Komanpga CALL yka3s3HBaeT ampec Tak
e, KakK KOMaHIa Tnepexoma. Komaupa
RET He ykKas3wBaeT anpeca, HO BH3HBaA-
eT Nnepexon K KoMaHIoe, cryenymwohen 3a
nIpegBapUTesIbHO BHITOJIHEHHOM KOMAaHIOHU
CALL.

KoMaHOon ynpaBJIeHUSs TpepEBaHU-—
amu EI, DI

Komanma EI /pa3spemeHue NpepH-
BaHul/ paspemaeT BHOPAHHHE IpepHBa-—-
uua. Komauma D1 /3anpemeHue IpepH-
BaHun,/ 3anpemaeT BCe NpepHBAaHUA.

OTHOCUTEJIBHO Hebonpuon HAbOop
KOMaH]ll, NepeYHCJIeHHHX BHIIIE, XapakK-
Tepu3yeT OCHOBHHE BO3MOXHOCTHU MII
KP580UK80. OmHako cHcTeMa KOMaHI
3Toro MIl BKJiOUaAeT 3HAYUTEJIbBHO O0Jib-
mee 4YHUCJIO KOMaHLO, YTO ob6yerdaer
HanucaHue nporpaMm. AHAJIOTHYHO IIpH
KOHCTPYUPOBAHUU allllapaTHON YacCTH
MOXHO OCyWEeCTBUTH JIOOYH JIOTHUYECKYI
Uend IIPpU HUCIOJIb30BAaHUU BEHTUIIEH
U-HE. OgHakoO anmnapaTHas 4acThb yIIpo-
maeTcsa C UCIONb30BaAHUEM TaKHUX yCT-
poucTB, Kak BeHTunu UJIU-HE, Tpurre-
PH, MYJIbTHUIIJIEKCEDPH, CUYETYUKU U CyM-
MaTOPH .

PETUCTPH OBHIET'O HA3HAYEHUA

B MII KP580MK80 umMeloTCcss mecTb
8-pa3spAOHHX PEerucTpOB, KOTOpPHE HC-
NOJNIB3YyITCA OJiIS BPEeMeHHOI'O 3aroMHHa-
HHUA OAaHHHX. Ha puc.l mnmokasaHa CTPYyK-
TypHas cxema MII KP580UK80, BkJOUa-—
mas »Tu peructpu /B,C,D,E,H u L/ wu
perucTp - ykasaTeJylb CTeKa.

IIJIAa HUCIIOJIB30BaHUA 3TUX pPEerucT-
pPOB HEOOXOOUME HEKOTOPHE HOBHE
koMaHOou. KomManma MVI, 3arpyxawomas
OaHHEHE B AKKyMyJIATOpP, MOXeT OHTH
HUCIIOJIb30BaHa C JIIOOBIM PETHCTPOM.
Hampumep, MVI D [ﬁaHHuq] obBecrneyu-
BaeT 3alnuch OAaHHHX B peructp D.
O6uwenn dopmMoM 3amnuCu 3TOY KOMAHIOH
ABJiIgeTcsa MVI r EnaHHme], rge r -
mo6on perumctp /A, B, ¢, D, E, H, LA
XOTs1I aKKyMyJIATOp fABJAETCA CIelu-
aJIbHHM B CMHCJIE€ HCIIONB30BaHUA IOJiA
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pe3yJibTaTOB BbI‘II/ICJ’IeHHﬁ, OH TaKXe IIporpamma, KOTOpasa cyuTaerT 6 PAa3HAX

MOXeT OHTH HCIIOJIb30BaH KaK pPEerucTp
obmero Has3HadYeHUS.

Komanga INR Takxe MoOxXeT OHTBH
HCIIOJIb30OBaHa C JIOO6BEIM perucTpomM. 06-
men ¢opmon 3anucu saBiasgeTrcsa INR r.
Hanpumep, INR H HapamuBaeT COOEpXHU-
MOe peructpa H.

JaHHHE MOXHO IepeMmemarb U3 Oon-
HOT'O perucTpa B OpYyTro#. 3TO BHIIOJN-
HSeTcsa KomMaHmow MOV r1, r2.Perumcrtp
r1 ABJseTCA MOCTOM HAa3HAYEHUA, a
r2 - UCTOYHHUKLM. Hanpumep, MOV A,H
IIEepeHOCUT collepXuMoe perucTtpa H B
AKKYMYJIATOP, HO COOepXuMoe perucTpa
H BHe MeHseTCH.

Peructpu ofmero Has3HA4YeHUs
yOoo6HH, Korma NnporpaMMa HCIOJIb3yeT
HECKOJIbBKO pas3HHX TNepeMeHHHX. KaxnHi
perucTp MoOXeT OHTBH HUCIIONb30BaH OJf
OnpenesyieHHoM enu. HeT HeobxomuMoc-
TH WHCIOJBL30BaTh sAuYedku O3V nnsa 3a-
TIOMHHAaHUA OAaHHHX IO TeX Iop, Ioka
OOCTATOYHO 6 perucTpoB. Hamnpumep,

COOHTHUM, MOXET HMCHOJNb30BATH OMOUH
PEerucTp IOJIf cYeTa KaXIoro COGHTHUS.

KOCBEHHAA AIOPECAILUA

B mpunoxeHMH B KoMaHIax MOV
3anucaH perucTp M. OOHako 3TOC He
peanibHHM perucTp. Tak obo3HauaeTcs
AYerka IMaMsaTH, alpec KOTOpoH sano-
MHHaeTCca B perucrtpax H u L. Takas
ampecauuss Has3HBaeTCsT KOCBEHHOM,
T.e. KOMaHIa yKa3uBaeT, I'Jge 3aloMH-
HaeTcda aIpec, a He OeNCTBHTEJIbHHH
ampec /B OaHHOM cCllyyae perucTpH H
u L/. Hanpumep, ecsu peructp H co-
oepxuT 12, a peructp L - 37 /puc.2/
KomMaHma MOV A, M 6ymeT 3arpyXaThb
B AKKYMYJIATOP COOepXumMoe sSUYerKH ma-
MATH C angpecoM 1237. PesynbTaT 6y-
neT TOT Xe, KakK IIpH kKomMaHoe LDA
1237. 3To sABNAETCA TNPHUMEPOM TOTO,
KakKk OOHa oIrepauusa MoOXeT OHTHL BHIIOJ-
HeHa OByMsa crnocobamu. MOV A, M aBiasa-
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Puc.2. KocBeHHas agpecalus C HC-
nosnks3oBaHueM H u L perucTpos

eTca OnHOBGaMTOBOM KOMAaHIOM, HO Tpe-
6yeT mnpenBapHUTEeNIbHOHN 3arpys3Ku peru-
ctpoB H u L. C Opyron CTopoHH, LDA
1237 aBnaercsa 3-6a¥THOM KOMaHOOH.
OmHakKkoO ee YacTO NIpedrnodYyyTawnT, Tak
KaK OHa He TpebyeT 3allOMHHaHUA al-
peca B perucTtpax H u L. KocBeHHas
anpecanusa oCo6eHHO ynoobHa IIpu pa-
6oTe ¢ TabiuuamMu.

[lpoBeOoeM 3KCIEepHMEeHT IJIS OEeMOH-
CTpallud HCIOJIb30BAaHUA PEerucTpoB 06-
mero Has3HavyeHUuA IpH paboTe KOMaHOH
MOV.

1. BBenure mporpammy, IpHuBe-
OeHHyl0 B Tabn.l /mporpamma chHauana
3aHOCUT B peructp B uucno 37, 3a-
TEeM IIEepeHOCHUT er'o COoIepXumMoe B
perucTp H, HakoOHel, HapamuBaeT pe-
ructp H/.

Tab6auna 1

[IpuMepH IPOT'PaMMH
Anpe-| Jau-| Komaugs | KOMMeHTapuu
ca HEIe

8000 | 06 MVI B, |3arpyska 4uHcia
37 37 B peructp B
8001 |[.37
8002 |60 MOV H,B|3arpyska perucrT-
pa H conepXuMEM
perucrtpa B
38003 | 24 INR H [Ipupamenue comep-

XUMOI'O perucTpa
H

2. YmocTtoBepbTeCh, UTO NpoTrpaM-
Ma TNpaBUJIBHO 3anucaHa B TIaMsATb.

3. YcTaHOBUTe TyMOGJyiep ABT-UIIAT
B nojsioxenue AT,

4. HaxmuTe INOCJIemoBAaTEJIbHO
kHonku 8, 0, 0, 0, VCT.AI.

5. HaxmuTe kHoOnky IIYVCK. Ipu
9TOM BHIIOJIHAETCS KoMaHma MVI B,37.
Ha uHIOuKaToOpe agpecOB BHCBeUYHUBaeT-—
ca uucisio 8002 - s3TO amgpec cienyw-
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me¥ KOMAaHIH, 3anuCaHHHI B TporpaM-

MHOM cueTuYuke. Ha HMHIUKATOpE IOAaHHHX
B IOBYX NpaBHX pa3psalax BHCBeuUBaeT-
ca comepxuMoe ¢naroBoro perucrTpa, a B
B IOBYX JIEBHX +~ COIEpPXHMOEe aKKyMyJjs-
TOpa.

6. HaxMuTe IiocsiegoBaTeJIbHO
kHonku 8, 3, E, 9, YCT.AID. Ha uHOou-
KaTope aIpecOB YyCTAHOBUTCH ampec
perucTtpa B. Ha MHIMKATOpe IOAaHHHX B
IOBYX NpaBHX pa3pfalaxX BHCBeEYHUBAETCH
uyucsio 37 - comepXxuMoe perucTpa B
IIOCJIe BHIIOJIHEHWHA KOoMaHmw MVI B,37.

Tabnuua 2

[IporpamMma cueT4YHKa

Anpe-| Hau—- |Komaugu| KoMMeHTapHuu
ca HEIE
8000 | 21 ILXI H, |3arpys3ka B pe-
83F7 ructp /L, H/ ano-
8001 | F7 peca siuelKy BHC-
8002 | 83 BeuuBaeMOrO HH-
ouKaTopa
8003 | 36 MVI M,O| OuHMCTKa AYEeHKH
8004 | 00 BHICBEYUBAEMOTO
UHOUKATOpAa
8005 | CD CALL BH30B noonporpam-
SEG MH BEICUEUUBAHUSA
8006 | CO CuUMBOJIA
8007 | 01
8008 | 21 LXI H, | BoccTaHOBJIEHHE
83F7 COOEepPXUMOTO pe-
8009 | F7 rucTtpa /L, H/
800A | 83
800B | D7 RST 2 ToykKa NpepHBaHUS
800C | 34 INR M IIpupameHue comep-
XHUMOI'O SIYeHKH
BHCBEUYUBAEMOT'O
HUHOUKATOpAa
800D | C3 JMP Ilepexon K mpor-
8005 paMMe BHICBEUU-
800E | 05 BaHUS CHUMBOJA
800F | 80
[loonporpamMMa o6paboTKu
IpepHBaHUAg
8015 | CD CALL BEI30OB noOnporpam-
KEY IN | MH oIIpoca KJjilaBU-
R aTypH
8016 | 16 -~
8017 | 02
8018 | FE CPI 10 | IpoBepka: HaxaTa
8019 | 10 ¥ kHomka IIYCK
801A | CA JZ [lepexon K mpupa-
800C meHHI COomepXHUMO-
801B | OC IO fIYelKHW BHICBe-




lIpogosixenue Tabi.2

Aope- ﬂaH—§KOMaHHHTKOMMeHTapHH

ca HElE |

801C | 80 ypBaeMoro HWHOWKa-

TOopa

801D | C3 JMP [lepexon K NIpor-
8005 paMMe BHICBeYuUBa-

801E | 05 HUA TIpexXHero

801F | 80 CUMBOJIA

83D1 | C3 JMP lepexonm k nognpo-
8015 TpaMMe o06paboTku

83D2 | 15 TIpepPHBAaHUSA

83D3 | 80

7. HaxmuTe kKHonky BO3BP. Ha uu-
OUKaTope aIpeCOB BHCBeUMBaeTCH an-
pec 8003. IIpy 3>TOM BHIIOJIHUTCH KOMaH-
hia MOV H, B. )

8. YcTaHOBHTE Ha HHIOUKATOpPE
agpecosB uucsno 83E5 - ampec perucrpa
H. Ha uHOUKaTOpe HaHHHX B OBYX
IIPaBHX pa3pAlaX BHCBeYHBAETCH YUCIIO
37 - comepxuMoe perucTtpa H mnocne
BHIIOJIHEHUA KoMaHmu MOV H, B. VYcra-
HOBUB Ha HWHIOUKATOpPE agpecoB ampec
perucrtpa B, ybemurech, YTO 3TOT
PETHCTP BCe eme ComepXuT Yucno 37.

9. HaxmuTe kKHONKy BO3BP. Ha
HHOWKATOpe aIpecoB BHCBeUYuWBaeTCs
yucsio 8004 ~ ampec crenyiomeil KOMaH-
Oul. [Ipy 3TOM BHIIOJIHSETCS KOMAaHIAa
INR H. YcTaHOBUB Ha HMHOUKATOpe al-
pecoB amgpec peructpa H, ybemurecs,
YTO ero CoIepXumMoe yBeJIMYMIJIOCH Ha
1, T.e. crasno paBHO 38.

TOYKHU TIPEPBIBAHUA

TlomaroBoe BHIIOJIHEHHE NI pOorpaM-—
MH TIO3BOJIS€T OCTAHABJIMBATHL €€ MexXny
KoMaHOaMu ¥ Ha6mwgaTh IOelcCTBUE KaX—
Oo¥ KoMaHIH. HO BO MHOTUX cnyuvasax
YOOBHO BHIIOJIHATE MNPOrpaMMy Ha IOJI-
HOM OHCTPOLOEeNCTBUH U OCTAaHABJIUBATH
B HHTepecywmed TodKe. DTO MOXHO
OCymecTBUTh BBOIOM B IIporpaMMy Ta-
KOM KOMaHOH, KOToOpas 3acTaBlifgeT
TIpOLeCCOp IIpEPHBATE HCIOJIHEHUE
KOMaHIOH TOJIb30OBAaTeENIA U NepelTH Ha
IporpaMMy IpephBAHUA .

"Mukposilab" ucnosnb3yeT KOMaHIY
RST nons BHIONHeHUA IpepHBanus. OHa
nogo6Ha koMauHne CALL, 2a HUCKJIOUYEeHU-
eéM TOTO, YTO He fABHO olpenesigeT
anpec., RST 2 skBuBaneHTHa CALL 0010.
Anpec 0010 d¢ukrcupyeTcs IpuU KOHCTpPY-—

upoBanuu MII KP580UK80 u He MOxXeT
6HTh M3MeHeH. B "Mukpona6" B npor-
pamMMe MOHHTOpa II0O 3TOMy ampecy 3a-
nyucaH IIepexOoX Ha olNpelesIieHHHN am-
pec B InaHHOM ciyiydyae 83D1. Ilo ampecy
83D1 HeoBXOOUMO 3aNHCATh lIepexon

Ha HnoonporpaMMy oO6paboOTKu IpephHBa-
HUA.

UCIIOJIb3OBAHUE TOYEK
NMPEPBEIBAHUA

TOYKH NpepRBaHUA yIOOOHO HCIOJIb-
30BaTh INpM OTJIagke IporpaMM. OTH
TOYKM MOXHO BBOIUTH I1OCJIe HAMKWCAHUS
IporpaMMH IIyTEM 3aMeHH HEeKOTOpOoH
KOMaHOH TOYKOM IHNpepHBaHHUs. Touka
TIpepHBAHUA OCTaHAaBJIUBaAeT IporpaMMy
B HYXHOM MecTe, IIO3TOMy He Hano
BHIIOJIHATH NpefHayuue KOMaHOH M0
maram. Ecyiu nporpaMMa BHIIOJIHAETCH
IIPaBUJIbHO, TOYKAa IpepHBaHUS MOXeT
OHTE 3aMeHeHa NOP usiy KoOMaHOO¥M, KO-
TOPYKW 3aMeHHJjia TOYKa IIpepHBaHusg. B

"Mukposiab" npepmBahHue RST 1 BHBOIOUT
IporpaMMy IOJIb30OBaTeJII Ha MOHHTOD.

AnnapaTHHE TOYKHW NpepHBaHUA

KpoMe NOpOorpaMMHOI'O IpPEepHBAHUSA
B MHKpO-35BM MOXeT OHTH peaJyiu30BaHO
annapaTHOe IIpepHBAaHUE.

B "Muxkposiab" Takoe NpepHBaHHE
HCIIOJIb3YEeTCAa IJIT OpraHu3aluy maroBo-
ro pexuma. Ecnu Tymbinep pexumMa Ha-
XOOUTCA B NoJsioxeHuu MAT' U HaAXU-
MmaeTcsa kHomnka IIYCK, To Ha MIl moc-
TyllaeT CHUI'HAN [pepHBaHUfA, KOTOPHH
BOCIpUHUMaeTcss MM kKak RST 7, /aToO
obecrieuuBaeTCs allapaTHOM YacTbio/.
MoonporpammMa 06pabOTKU IIpPpEepHBAHUSA
RST 7 gBnsgeTCcs NOANpPOTrpaMMO¥ mlaro-
BOI'O pexuma.

[IlpoBeOgeM 3KCIEepHMEHT 1O HCIIOJIb-
30BAHUI TOYKH IpEephHBaHUMA.

1. BBemuTe nporpammy, INIpUBe-
OeHHyl B Tab6jyi.2. OCHOBHag Nnporpam-
Ma, 3amnuMcaHHas B suenkax 8000-800F,
nperncranBiysgeT cO60M NnporpaMmMy cUYeT-
ypKa C TOYKOM IIpepmBaHUA. CUueT Be-
metcsa B saueiike 83F7. ComepxuMoe
9TOM sAYEe’WKU BHBOIOUTCS Ha KpaWHUH
NnpaBH UHOUKATOpP. llepen kKaXouHM
IpUpameHHeM CUYeTYHKa IIPOUCXOOUT
IIpepHBaHUue NpPOTr'paMMH,H HaYWHAET
BHIIOJIHATBCA NOANpoOrpaMMa C azpeca
8015. B »ToOM nomnporpaMMme npenyc-
MOTPEH OIIPOC KJIaBHATYPH, U €CJH
HaxaTa KHonka IIYCK, npoucxomout

BO3BpaT B OCHOBHYI IpoT'pamMMy, TIOe

49



npousouneT ouvepernHoe IpupaleHue
auenky 83F7. Takum oBpa3om, TIOocCJe
Kaxgoro HaxaTusa KHOIKU IIYCK 6y-
IoeT NPOHCXOOUTh yBeJudeHUe Ha 1
comepxuMoro sauemnku 83F7.

2. YcTraHoBuTe TyMbJiep
B nosnoxeHue ABT u, Haxumas
I[IYCK, Hab6momanTe Ha NpaBOM
TOpe CcYeT IOaHHHX.

pexuma
KHOTIKY
UHIOUKA-

Ypok 12

HABOP KOMAHJI MHUKPOIPOLECCOPA
KP580UK80

JIOTUYECKHE KOMAHIHI

B ocHOBe nocTpoeHUusa LUPPOBHX
CXeM JIEXUT JIOTUYEeCKHNM BEeHTUNb, a
HauoboJsiee HLUPOKO HUCHOJNIB3YWTCH uUe-
THpe 6a30BHe (YHKIMM BEHTUJIIS:
"HE", "U", "WIKU", "Hckiodyanmee
UIU" . Kaxpmas u3 5THUX OYHKLUUE MOXeET
O6HTh peasyiu3oBaHa IIpPOTpPaMMHEM CIO-
co6bomM.

dyukuuio "HE" BHIIOJIHAET KOMaHIOa
CMA /ponosnHeHWe akKkymynsTopa/. Kax-
OHP 6UT AaKKYyMyJIATOpa IIOCJle UCIIOJIHE-
HUSA 3TON KOMAHIH HHBEpPTHPYETCSH.

dyHKIM0 "U" BHIIOJHSET KOMaHIa
ANA R. CumBoOJl R o6o3HauvaeT JUOO OOUH
U3 pPEerucTpoB, JUOO AYEHKYy IaMATH.
HanpuMep, ANA D BH3HBaeT OObeOUHEHUHE
no "U" comepxuMoro perucTtpa D U aKKy-
MynsaTopa. PesyjsbTaT OCTaeTCsa B aKKy-
MyJISTOpPE, COIepxXuMoe perucTpa /B Ha-+
meM npuMepe D/ He usMensercs. Onepa-
LUA C KaKuM-TO ONpenesyieHHHM DPeIr'ucT-
pOM uMeeT CBOH KO&.

Puc.l nokaswBaeT anmnapaTHHY 3K-
BUBaJIeHT kKoMaHIs ANA R. ®yuxuus "H"
BHIIOJIHAETCH HHOUBUAYAJbHO IS KaXIo-
ro 6uTa akKymynaTopa. Hanpumep, eciu
A=1011 0110 u D=0011 1100, pesynbTa-
TOM KoMaHIOun ANA D 6ynert:

T 0011 1100 - D

1011 0110 - A

0011 0100 - A
dyukiuio "UJIA" BHIIOJIHAET KOMAaH-

na ORA R /o6beiuHeHue no "WIU" akky-
MyJIATOpPa ¥ perucrtpa R/

dyuKuuo "Uckmouawmee UIJIA" BH-
nosiHsgeT KoMaHnma XRA R. BHMoJiIHeHHuE
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9THX KOMaHI TOIOOOHO BHIIOJIHEHUHI ANA R,
TONBKO peayM3ywnTCsa Opyrue Joruuec-—
ke dyHxuuu. IIOCKOJNBKY amgpec HUIIH
OaHHHEe onpeneyiiTh HE HYXHO, TO BcCe
9TH KOMaHIH TpebywT TONbBKO OIOWH O6anT
Koma omnepauuu /cM.Habop koManyny MII
KP580MK80/.

|_AKK.‘IM9‘ 1 & J
na70P | |

BXo4 [AHHbIX
Bbixoa AAHHbIX

Al B'c, D' _—|

E, Hui L

PETHCT-
Pbl

Puc.l. AnmapaTHHI 3KBUBaJIEHT KOMaH-
paizf

Ins wmoCcTpauun OeACTBUA JIOTH-—
YeCKHUX KOMaHI NpOBeleM Clenylmui
SKCIIepUMeHT: 6yIeM BBOOUTH MOaHHHE C
NepekmJdaTeney BXOOHOTO IOpTa, 3aTeM
3TH OaHHHE Npeobpa3yonTCs JIOTUYECKHU-
MU KOMaHIaMH, M pe3yJbTaT BHCBETUT-
CsI Ha CBETOOUOIOHHX HHIOUKATOpPAX BH~
XogHOro mnoprta. Tak kak Mukposabopa-
TOPHUSA HMeeT TOJIbKO TpH IlepekJiovaTre-—
JIT BXOOHOT'O NnopTa, MH OyneM Ha6imo-
OAaThb TOJIBKO 3a TpeMs MIaduuMU pas3psi-
IOamMy 6anTa HOaHHHX /CM.cxeMmy/.

1. NepeBenuTe nporpammy /rabi.
1/ B MawMHHHE KOO ¥ BBEOUTE B MHKPO-
nadopaTopuio.



Ta6auua 1

[IlporpaMMa, OEMOHCTPpUPYWHAs OEeHCTBHE JIOTUYECKHUX KOMaHI

Anpec Cogepxumoe | MeTka KoMaHna KomMmeHnTapuu

gggg MVI A, IIporpaMmMupoBaHne uHTepdetrica
8002 OUT FB KP580HK55

8003

8004 START IN FA UTeHHWe IOaHHHX C BXOIHOI'O IOpTa B
8005 AKKYMYJISTOP

8006 MVI B, OA 0000 0101—1B

8007

8008 ANA B A‘B—> A

gggz ouT F9 3anuch JaHHHX B NOPT BHBOIA
800B JMP START 3anukKJIUuBaHUe IIPOTPaMMH

800C

800D

Kaxmoe MHeMOHHYeckKoe O603HAaYeHHe
IOOJIXHO BHTH Npeobpas3’oBaHO B COOT-
BeTcTBylomui KOII U OOMNOJIHEHO HEO6-
XOOWUMBIMH OaHHHEMHM /eCcyiu HyXHO/. 3Ta
IporpaMmMa CUYHTHBaeT HOaHHHE C lepe-
KJwuaTresien BXOIOHOI'O IopTa, a 3aTeM
obbvenuHusgeT ux no "HU" c yuciIoM

0000 1010. Pe3synbTaT NOABJAETCH HA
CBEeTOIUOOHLX HHOMKaATOpax. 3aTeM
nporpaMMa BoO3BpamaeTcs Ha Havano,
U mpolecc 6eCKOHEeYHO NMOBTOPSETCHd,
TaK 4YTO MOXHO H3MEHHTH BXOIOHHE
IOAaHHHE U INIPOBEPUTH COOTBEeTCTBYHWUIHE
BHIXOIIHHE .

2. NpoBepbTe NPaBUJIBHOCTH BBO-
Ioa TIpPpOTpPaMMH.

3. YcTaHOBUTE HAuvaJIbHHI angpec
8000 u HaxMuTe KHonky IIYCK. IIpor-
pamMMa BHIIOJIHAETCS .

4. YcTaHOBUTE BXOIHHE MNEpeKJIo-
yaTesiy B 1. WHIOUKATOPH I[IOKA3HBAKT
0000 1010.

5. U3MeHUTE IOJIOXEHHE TepeKJ-
vaTesiet U NpoOBepbTe COOTBETCTBYyKWINHE
BHXOIOH. BHTH, KOTOpPHE O6BbEeOUHANTCS
no "U" c HynsMH, He 3aBHCHAT OT IO-
JIOXEHUSI TepekKJindYaTesew.

‘ 6. HaxmuTe KHOINKYy CBPOC mnsa
BO3BpaumeHus ylIpaBJIEHWS MOHHUTODY .
3aMeTbTe, UTO IepekjivuaTesyIi He BJIU-
AT ©6O0Jiblle HA COCTOAHHWE HHIOWUKATO-
poB. 3aMeHuTe KomaHmy ANA B /mo an-
pecy 8008/ xomaumo# ORA B /KOI-BO/.

7. 3anycTuTe NporpaMmy,

8. IMNocMoTpuTe Ha COOTBETCTBUE
MeXOy pa3JIMdHBIMH IIOJIOXKEHUAMU BXOIO-
HHX IlepeKJmJuaTesyiel U COCTOSHUSAMU
UHIOUKATOPOB. 3aMeThTe pa3Jjiuuud
Mexny oyHxkuumamu "H" u "WIU". Buxo-

OH 6uTOB, OB6bedWHEeHHHX Mo "WJIN" c
HYJISIMU ,« 3@aBUCAT OT IIOJIOKEHUS Nlepe-
KJrouaTesieu.

9. HaxmuTe kKHomnky CBPOC. 3ame-
HUTe koMaunnmy ORA B Ha XRA /KOII-A8/.
NoBTOopuTe marmu 7 u 8. BuTH, ob6be-
OUHeHHHe no "HckmouawmeMy UIIN" c
eIOUHUIIAMHU, UHBEPTUDPYITCSH.

MACKHPOBAHUE

TUNMUYHOEe IIpUMEeHEeHUuEe JIOTHYECKHX
KOMAaHI - BHIEJIeHHe OHnpeneJjIeHHHX
BUTOB CJlIOBa /UJM MackKupoBaHue/ .

IIna OpuMepa IMpPenlosyioXuM, YTO HaM
HYXHO TPOBEpPUTH COCTOSIHHME OIOHOI'O

U3 IepekJipoyaTesied, ITOOKJIOUEHHHX

K TIOpTYy BBOHOA, a COCTOsSHHE OCTaJlb-—
HHX NpPOUTHOPUpPOBaThb. Ha puc.2
IoKkas3aHa CTpYKTypHas cxXema Inporpam-
MBI, KOToOpas NnpoBepsieT NepeKJswdya-
Tejlb, COEeOWHEHHH} CO BTOPEM OHTOM
BXOIOHOI'O nopta. Ecyay KJo4Y 3aMKHYT,
HHOUKATOP 3aropaeTcss U - HAO60pOT.

Tabn.2 noOoKaswBaeT JIUCTUHT NOpor-—-
paMMul. CHauajla nporpamMma NpOU3BOOUT
nmporpamMMupoBaHnue uHTepderca. 3aTeM
OHA CUYUTHBAET IOaHHBE C BXOOHOT'O NOP-
Ta B aKKyMyJIATOp, 3acHJlaeT B PErucTp
B Mackupyuee CJIOBO M O6belUHSAEeT TO
"U" perucTp B u peructp A. B pe3ynab-
TaTe BCe OUTH, KpOMe& BTOPOIr'O, NPUBO-
OATCA K HYJIlo. 3HaAYeHHWe BTOpPOro 6ura
pe3yibTaTa ByneT 3aBuUCETh OT NOJIO-
XeHUs TepekJimouyarens. [IporpamMma uc-
nogb3yeT KoMaHOy JZ Oisa repexona,
ecyiu ycTaHoBJIeH ¢Jilar HyJA.
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Tab6auma 2

IIporpamMmMma INpoOBEpPKU BTOpPOTO 6BuTa

Appec Copgepxumoe MeTka Komanpa KomMMeHTapuu
8000 MVI A,81 [IporpaMmMnpoBaHue HHTepdelnca
8001 '
8002 OuUT FB
8003
8004 START | IN FA UTeHHWe OAHHHX C TIepekawouvaTeneH
8005 B AKKYyMVYJIATOPR
8006 MVI B, 04 3anuch B perucTp B Mackupymwmero
8007 cnoBa /0000 0100/
8008 ANA B A-B —> A, BHIeJIeHHE BTOpPOIro 6uTta
8009 JZ OFF [IpoBepka akKyMmyJisTopa Ha 0
800A
800B
800C ON MVI A, FF BKJIOUEeHHEe HHIUKATOPOB
800D
800E OuUT F9
800F
8010 JMP START
8011
8012
8013 OFF MVI A, OO BHKJIIOUEHHME MHIOUKATONOR
8014
8015 ouT F9
8016
8017 JMP START
8018
8019
HyneBon ¢isiar uHOULUDYET, YTO
@POBEPKA ZEMTA) [IOJNIHHY 6alT /¥ nmosToMmy 6uT 2/ paBeH 0
[IpoBeneM 3KCIEepUMEHT IO BHIIOJI-
NPOTPAMMAPOBAHKNE HEHHI0 STOM MPOrDaMMH.
WHTEPBEACA 1. IepeBemuTe NporpaMMy B Ma-

LWHHHEY KOI W BBEeOUTE B MHKpoJsiabopa-
Topukw. [IpoBepbTe MNPAaBUJIBHOCTH BBO-

YTEHWE [AHHBIX Aa NpOrpaMMHE.
| ¢ NEPEKNHYATENEN 2. 3anycTHTe NpOTPamMMmy H IIPO-

BepbTe, 4YTO BXOIHHE IMNepeKJnodYaTelJlyu
IIPaBUJIPHO YIPaBJIANT HHIOUKATOpPAaMH.

Ub'bEﬂhHEHME" BCce HMHIOWKATOPH 3aXI'yTCHA TOJIBKO B
p no CXES’; ML TOM cCJiydae, eCiyy BKJIOYEeH BTOpPOM
Py %i%ygoaaml’]%” nepekmnwyartenb. COCTOAHUE OCTallb-

HHX IepekJjiouaTresien 6e3pa3sJIMuyHO.
3. U3MeHHTEe OpOoTrpaMMy, 4YTOOH

IIPOBEPUTh OpyI'o¥ IIepeKovaTensb.

Ecnu nporpammMma He paboraer, Tuwa-

PEIYNMbTAT
07

BbIK THIYEHHE BKNHIYEHUE TeJIbHO INpPOBephbTe IepeBOl B MauMuH-
WH[UKATOPOB UHIUKATOPOB HHEe KOOH ¥ NpaBUJIBHOCTBL BBOOAa

I * [IPOT'PaMMHI .
Puc.2. CTpyKTypHas CXeMa IpOTI'pPaMMu CBPOC AKKYMYJIATOPA
IUisl NMPOBEPKH BTOPOTO GUTA BXOOHOTO KomaHma XRA A o6bedoMHAEeT TNO
opTa "UckinouawumeMy HIIH" akKyMyJIATOp C
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caMuM coboii. Tak Kak Jioruueckas
dyHKuIuAa " Hcxiwuawmero UIU" smob6oro
Yyycysia ¢ camMuM cob0o¥ maeT B pe3yib-
TaTe HyJIb, 3Ta KOMaHOa ovYumaeT
AKKYMYJIATOpP, HCIOJIb3Yys TOJIBKO OIHUH
6anT namMaTe. Opyras xkomManma MVI A,
O TpebyeT pnBa 6arTa namMsaTH.

CIOBHUI' OAHHEIX

Ipyrasa 4acTo HeobxomuMas QyHK-
UHUsg - 3TO CIOBUI OAHHHX BIIpaBO HJIMU
BJIeBO. B ammapaType 3TO BHNOOJIHAET—
CsI C IIOMOubI CIOBUT'OBHX PETrHCTPOB.
MI KP580UK80 uMeeT KOMAaHOH, KOTO-
pHEe CIOBUTaKWT OaHHHE B aKKyMyJiaToOpe.

RRC /Kpyrosoe BpaueHue BIpaBoO/
NIpOU3BOONWT COBUI' Bnpaso, a L/C -
‘BJIEBO. DTH KOMAaHIH OIEpPUPYIT TOJIb-
KO C akKKyMyJaTOpOM. Kpyrosoe Bpame-
HUe O3HayvaeT, YTO Miamuuit 6uUT CIOBU-
raeTcs Ha MeCTO cTapmwero /mjM Hao-
6opot/ /puc.3/.

L NN NN\ \¥ ™\

CTAPLWA  BHT MIAQWAH BHT

CHBHr BAEBO (RLC)

NN NN

CTAPWHH GHT MIALWAK 6HT

COBHI BNPABD [RRC)

Puc.3. OyHKUUHM KOMaHO COBHIA

Ha puc.4 npuBeneHa CTPYKTypHada
cxeMa INporpamMMH LJIsf OEeMOHCTpAalLUuU
dyHKLIMM KOMaHI cOBura. I[IpH BHIIOJ-
HEHHHU >5TOH Npor'paMMH Ha HHOUKATO-
pax HafsmomaeTcsa cBeueHHe Tuna "6Ge-
rymero orusa".

JJuCTUHTr NporpaMmeH NpuBeldeH B
Tab6n.3. [Iocne nporpaMMMpOBaHUS UH-
Tepdelica nporpamMMma 3aHOCHUT B aKKy-
mynsarop kom 1000 0000. 3aTeM npo-
U3BOOUTCSHA BHBOL COOEPXKHUMOI'O aKKyMy-—
JIATOpa Ha HMHAOUKATOpH. KomaHma BH-

Boma /OUT F9/ NmoBTOpPSAETCA HEKOTO-
poe BpeMsi, TaK KaK OHa HaXOOUTCH

B TeTjle 3amepXKH, OpPTaHU30BaHHOM

Cc nomombi peructpoB D u E. 3a-
oepxka obecrieuyuBaeT MelJIeHHOE H3Me-
HEeHUEe COCTOSHMA HHOUKATOPOB, 6e3
Hee CIOBUT MAaHHHX aKKyMyJisTopa IIpo-

BPAULEHHE

1000 0000

— A

BbiBOL COAEPXUMOID
AKKIMYNATOPA
HA WHLHKATOPbI

BPEMA
HHAUKAL WK
HCTEKND 7

CABUT  COLEPXHMOrD
AKKYMYNATOPA

Puc.4. CTpyKTypHas cxeMa IpoIr'paMM:u
I/ OEeMOHCTPauu¥ QYHKUMM KOMaHI
cOBHTa

ucxonusyi 6n HACTONBKO OBEHICTPO, YTO
MEH OH He MOIJIM NPOCJIEOUTH 3a HUM.

I[IpoBemeM 3KCIEPHMEHT I10 BHIIOJ -
HEHHI0 3TOH MNpPOI'PaMMH .

1. MepeBeguTe NporpamMMmy B
MamMHHEKM KOI M BBeIOUTE B MHUKDPO-
JadopaTopuo.

2. [lpoBepbTe NPaBUJIBHOCTHL BBO-
Oa nporpaMMe M 3anycrturte ee. Ha
HHOUKATOpax noaBuUTCA 3ddekT "Bery-
mero orHa" BmnpaBo. EcyiM He ynmajyioCh
OOCTUYD HYXHOTO 3ddexTa, IIpoBephbTe
NIpaBUJIBHOCTH MaWMHHHX KOIOB 3amnu-
CaHHOM NpOT'paMMH .

3. 3ameHuTe koMaHmy RRC Ha
RLC. B »ToM ciiydyae HabmomaeTcs "6e-
ryuui OroHm" BJIEBO.

4. BH MOXeTe TaKxe HU3MeHUTDb
YacToOTy IMNepeKJIUeHUs HMHIOUKATOPOB,
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Ta6auua 3

IporpamMma IJisi OEeMOHCTpauuu QyHKIHUN KOMaHI COBHI'A

Appec ComepxuMmoe MeTka Komauna KoMMeHTapuu

8000 MVI A, 81 [IporpaMMupoOBaHUe

8001 } uuTepderica

8002 OouT FB

8003

8004 MVI A,80 1000 0000 — A

8005

8006 LOAD MVI D,40 40 —> D 3arpy3Ka perucTpoB D
8007 u E nona oprasHusalnum 3alepXKH
8008 MVI E, FF | FF — E

8009

800A LOAP OUT F9 BHBOI OAaHHHX Ha HUHOUKATOPH
800B

800C DCR E E-1-—>E

800D JNZ LOOP Ecsu E#0, TO nepexom Ha LOOP
800E /neTnsa 3amepxxku/

800F

8010 DCR D D-1-—=D

8011 JNZ LOOP Ecsu D#0, To mepexom Ha LOOP
8012 /TIeTnsa 3amepxKu/

8013 RRC COBUTI IOaHHHX B aKKyMyJaTOpe
8014 JMP LOAD IIoBTOpEeHHEe IIHUKJIA

8015

8016

8017

3aHOCAaA B perucTp D passMuHHE Yucsa
/T.e. uU3MeHsasa 3alepxky/. Iiaa sToro
OOCTATOYHO MEHfITh KOO MO alpecy
8007, T.e. uU3MEeHATH BTOpOH 6aAUT KO-
MaHas MVI D. 3amMeHsAs KOO IO ampecy
8005, BH MOXeTe H3MEHUTh KOMOUHA-
LU0 "3aXKeHHHX" UHIOUKATOPOB.

APVUOMETHYECKUE KOMAHIHI

CnoxeHue

OcHoBHaa apudmerunueckas GyHK-
Mg — 3TO CJIOKeHue IOByX 4yucen. Ko-
Manna ADD R ckJjapgHBaeT OaHHHE OlIpe-
IOEJIEHHOI'O perucTpa U aKKyMyJisTopa
U 3allOMHHaeT pe3yJbTaT B AKKYyMyJsa-
TOope. HanpuMmep, ADD D ckJjiagHBaeT JaH-
HHe peructpa D u akkymynsTopa. Iloso-
x*xuM D=1001 0011 wm A=1010 1010, Tor-
noa pesynbTaTt 6ypgeT:

B OeCATUYHOH
cucrTeMme

B OBOUYHOH CuC-

TEeMe
L, 147 . 1001 0011 D
170 1010 1010 A
317 10011 1101 &
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dnar nepeHoca

3aMeTuM, YTO B IpenuniyumeM Ipu-
Mepe pesyabTaT 6osibmwe 25510, T.e.
IOJIMHHee BOCHMH 6uT. A ydeTa 3TOIO
IEepelroJIHEHUA IIPOLEeCCOpP COOEPXUT
ds1ar nepeHoca. OToT dnar paboTaer
KakK OeBATHI GUT aKKyMyJsTopa MU MO-
XeT OHTBL NpoBepeH koMaHmamu JC
/nepexon, ecnau ecThb nepenoc/ u JINC
/nepexon, ecyiu HeT nepeHoca/. 2dTa
IpoBepka nomo6Ha IIpOBEepKe HYJIeBOI'O
dnara.

Hanpumep, nporpamma ADD D; JC
8020 nmepeBOOUT COIOepXHMOe perucTtpa
D B akKKyMyJIATOp U IIepeXOoIouT Ha
auenky 8020, ecnu re”HepupyeTrcs onar
nepeHoca. EcCnu nepeHoca HeT /pe3yib-
TaT MeHbume 25610/, nporpaMma NIponoJi-
xXaeTcsa CO cienywumey KOMaHIOH.

djlar nepenoca NIpuUMeHSETCH TaK-
Xe OJis CJIOXeHHUA YHCceJlI IJIMHHEee BOCBMH
6uTt. IOBa /unu 6oyiee/ perucTpa HUCHOJNb-
3YITCA IOJId XpPaHeHHs KaxIoro 4Yucsa.
CHavya’sia CKJIQOHBAKWTCs MJaOumye 3Hadva-
myue 6aWTH, 3aTeM - cTapmue. BUT Ne-
PEeHOCa BHIIONHAET (QYHKLUI CBS3U MeX-—
Oy IOByMsa 6anTamiu.



Bu MoxeTe npoBepuTh ¢ylaru, sar-
JIAHYB B fAYEeWKy namsaTu 83EA. dnaru
CoGpaHH B OOWH 6aMT, NMOKa3aHHHN Ha
pPHC.5. B 3TOM ypOKe HCIOJIb3YHOTCH
TOJIBKO QJiaru HyJs M HNepeHoca. dnar
3HAaKa KONMUMpPpyeT CTapuuil 3Havamui 6uT
/cM.ypok 15/. He Bce KOMaHOH H3MeHS-
BT ¢naru. Komanma MOV, HaNnpuMep, HUx
He u3MeHsieT. OnuCaHHe KOMaHO B NpHU-
JIOXEHHH TIOKas3HBaeT, Kkakue ¢jaru re-
HEePHUPYWNTCA KaXOoHW KoMaHOoMl.

S| Z | XA X P |X|C

L nepenac
YETHOCTH
4onar;
EPEHOL
Hb
3HAK

Puc.5. ®naru MI KP580UK80

By TaHHE

Komaupga SUB R BHUYHTaAET COIEpPXHU-—
MOe OIpeleJyIEeHHOTO perucTpa H3 conep-

XUMOT'O akkyMmyinsaTopa. Hanpumep SUB B
BHUYUTAET U3 aKKyMyJaTOpa IaHHHE pe-
ructpa B.

KoMaHOoa BHUYUTAHHUSI UCIIONB3YyeT
dnar nmepeHoca kak ¢silar zaema. Eciu
¢nar mepeHoca yCTaHaBJIMBAeTCs IIOCJE
komManou SUB R,
pe R 6ojsibme, yeM B A.

I[IpoBeOgeM 3SKCIHEepPHMEHT I10 BHIIOJI-
HeHHU apudMeTHUYEeCKHUX KOMaHL.

1. JomosiHMTEe MaAUMHHEMH KOIaMH
nporpamMmMy, TpHBeOeHHYyWw B Tabn.4.
STa nporpamMMa BRHYHTAET IaHHHE

Taéauua 4

IporpamMMa IeMOHCTpPALUU
apudMeTUUIECKHUX KOMAaHI

3HAYUT YHCJIO B pEerucT-

Anpec |Comep- |[MeTka|Komau-|KoMmeHTa-

XKUMoe ma puu
SUB B |A-A—> A
ADD C |A+C—> A

peructpa B u3 akKkymyJsiiToOpa, a 3aTeMm
nipubaBryisseT B aKKyMyJIATOp HOaHHHE pe-
rucTtpa C.

2. BBemuTe mnporpamMmy B MHKpoOJa-

6opaTopuw. IlepelguTe B WaAroBHH pe-
XXUM BHIIOJIHEHUS TIpOT'paMMm.

3. 3aHecuTe B perucTp A YHCJIO
A7, B peructp B uucisio 23, B peructTp
C 4yuciso 93. Insa 3TOro HeO6XOOUMO
yCTaHaBJIMBATh ampec sAYeWKH NaMATH,
COOTBETCTBYyWIEN OAaHHOMY PEerucTpy H
3aNyMCHBATEL Tylda HeOOGXOOUMMHE IaHHHE
/cM. ypoK 5/. HamoMHuM, UTO comep-
XUMOEe perucTpa A XpaHUTCS B sg4YelKe
83EB, perucTpa B - B saueike 83E9,
perucTtpa C - B saueitke 83E8. Ilpu
maroBOM BHITIOJIHEHUH IPOI'PaMMH MO-
HUTOP 3anuCHBaeT HOaHHHE K3 3TUX
g4eeK B COOTBETCTByWHHE pPel'UCTPH
MIl u rocJie BHIIOJIHEHHS KaXIoN KO-
MaHOH 3alHCHBAeT COOepXHMoe pe-
TUCTPOB O6paTHO B COOTBETCTByHIue
AYEeNKH.

4, YcTaHOBUTE HavaJIbHHNK an-
pec TpOoTpaMMH H HAXMHTE KHOIKY
I[IYCK. Komannma SUB B poJspkHa BHITOJ-
HUTHCH. [IpOBepbTe COIOEpXHUMOEe aKKy-
MyJISTOpa, KOTOpOe BHCBEeUYUBAETCH
nudpoOoBEMH HHIOUKATOpamMu. OHO OOJIK-
HO OHTBb paBHO A71g-231=841¢. Ipo-
BepbTe comepxumoe Gj1aroBoro perucT-
pa. dyaru 3aemMa u IepeHoca He ycC-
TAHOBJIEHH, TaK KakK pe3ynbTaT He
paBed Hymo u 231 < A71¢4.

5. HaxMuTe kHOnky BO3BP. BH-
nnoJyiHusach komanpma ADD C. Comepxu-
MOe aKKyMyJnaTopa CTAHOBUTCHA pPaBHEM
8416+937=1171¢. 3TOT pe3ynbTarT
He BMemaeTcsa B aKKyMyJnsTOp, B KO-
TopoM octaercs kom 17,4, u dOopMUDY-
ercsa ¢ysar nepeHoca. I[IpoBepbTe CO-
oepxumMoe ¢nara nepeHoca u ybenu-
TeChb, YTO OH YCTaHOBJIEH.

6. Y6emuTeCch, UTO IIPHU BHIIOJ-
HEeHUHU 3TOM NPOrpaMMH COIepXuMoe
peructpoB B u C He H3MEHUJIOCh.

l[loonporpaMMu M CTEK

Bonbuie NporpaMMu MOT'YT -OHTH
YIIpPOWEHH IIyTeM INpUMEeHEHUA TIOONpOor-
pPaMM IO peuneHUus NOBTOPAKMHUXCSH
3anavy. [IpenmnosyioxuM, YTO IIpor'pamMmMa
IOOJDKHA IIPOH3BOIUTE CEPHI BHUYUCIE-
HU¥, BkJnmouawmylw B cebs HECKOJIb-
KO yMHOXeHH!. B 3TOM cjyiyuae MOXHO
HanycaThk OOHY YHUBepCaJIbHYI TOO-
nporpaMMy yYMHOXEHHSI, KOTOpPY MOX-
HO TIPUMEHATDH JIN6Oe KOJIMUEeCTBO pas
OJis BHIIOJIHEHUA YMHOXeHusa. Hono-
NnporpaMMul TakXe yIOOOHH IJsA Oerye-
HUA [porpaMMul Ha HeO6OoJIbHiMEe MOOYJIH .

Insa obpameHus K noanporpamme
npuMeHsiercsa komangma CALL. BO Bpems
€e BHIOJIHeHUusa MIl nocmaeT comep-
XUMOEe NPOr'PaMMHOTI'0 cueTdYuka /ampec
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Bo3BpaTa/ B CTEK - cneuumasbHO BHIG-
PaHHYI 4YacThb namMaATd. MIl BepHeTCcsH

K agpecy BO3BpaTa, KOIr'ga BHIIOJI-
HUTCs1 koMaHzma RET B KOHIIle noonpor-
paMMu. [locne RET nmporpamma nepexo-
OUT K KOMaHOe, HelnoCcpelCTBEHHO
crnenywmer 3a CALL.

Aopec BO3BpaTa MOXHO XPaHHUTH B
16-paspanuoM perucTtpe. Ho B aToM
ciiydyae, ecyiu OofHa IofrnporpamMa Hc-
IoJIb3yeT Opyrylw noanporpammy /BJIO-
XeHue nomnporpamM/, NepBHI ampec
BO3BpaTa 6yneT TepATbCs.

i peumeHUusa 5TON NpobJsyieMnl U
ucnonsisyerca CTEK. Korpa omuHa npor-
paMMa BH3HBAeT Opyr'ylo, alapeca BO3B-
paTa 3anoMHHAKWTCA B IIOCJIefOBaTeJIbHHEX
AdedKax rnamMsaTH. Puc.6. IMOKa3HBaeT
IocJyiegoBaTEJIBHOCTDh OeNCTBUMN, Korpga
nporpamMa A BH3HBaeT IIporpamMmy B,
KoTopas BH3HBaeT mnporpammy C. Comep-
XuUMoe IporpamMMHOTro cueTuuka u CTEKA
B KaxIOM ware IroKas3aHO Ha puc.7/.
[locyniegoBaTEJIBHOCTE Cllenylomas :

1 - BHIIOJIHAETCHA THporpaMMma A;

2 - mporpamMMa A o6pamaeTcs K
nnognporpamMme B. Axnpec BO3BpaTa 3a-
nomMuHaeTca B CTEKE, a nporpamMMHHI
CUeTYHUK 3arpyxaeTcsa CTAapTOBHM alpe-
COM IpoTrpaMMmH Bj;

3 - nporpamMma B o6pamaeTcs K
nporpamme C. Agpec BO3BpaTa OJsS NpPOr-—
pamMMu B noMmemaeTtcs B CTEK, a B npor-
pPaMMHHH CYeTUYHUK 3arpyxaeTrcs cTap-
TOBHM agpec nporpamme C;

4 - BO3BpaT U3 nporpammu C.
Nlocnenusa ctpoka CTEKA s3arpyxaetrcs
B TNIPOTPaMMHHN CUYETYHK, U yIpaBJIeHUe
BO3BpamaeTcsa K IporpamMme B;

5 - BO3BpaT U3 HNporpaMMmse B Kk
nporpamme A. MII KP580UK80 ucrnoib3y-—
er O3V B kauecTtBe CTEKA, eMKOCTHb
KOTOPOIr'O HeoTpaHWYeHa. CreunuabHHN
perucTp mnpoueccopa - ykasarenb CTE-
KA /SP/ comepXuT aIpecC BepuWHH
CTEKA. O6nacth CTEKA B 03V ompenme-
JiIdeTCA MNpU 3aHECEeHUWH B yKasaTeJsib
CTEKA HYXHOT'O ampeca.

NIPOTPAMMA A

IPOTPAMMA B

NIPOrPAMMA C

v
~

BnioxeHue moOnporpaMMbl

=

CALL B
p—— e
~—~ RET

CALLC

RET

Puc.6.
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N1POrPAMMHBIN
CYETYMK

TEKYWLMA ABPEC a
1POrPAMMb] A '

CTEK

ALPEC BO3BPATA

CTAPTOBbIN ARPEC| g
NIPOT PAMME] A-

IPOTPAMMbI B | cALL B

CTAPTOBLIN ALPEC | g

ALLFEC BO3BPATA
NPOrPAMMEI C CALL C

NPOTPAMMEI A

ALPEC BOIBPATA
IPOTPAMMbl B8

LT L1

AJPEC BO3BPATA

. | AHPEC BO3BPATA
NPOFPAMMbl B | @47

NPOTPAMMBI A

ALPEC BO3BPATA |
nPOCPAMMBI A | gy

I L1

Puc.7. Onepauun co CTEKOM

MOHUTOP MHKDPOJIAGOPATOPUU IIPH
BKJIOUEHUU TIUTAHUS U IOCJIe HaXaTus
kHONNKK CBPOC 3aHOCHT B yKas3aTenb
CTEKA 4ucsio 83C7. 2TO To3BONSET
npuMeHAaTh CTEK 6e3 npenBapuTeJIbHOH
YCTaHOBKU ykazaTensa CTEKA. Jns npo-
I'paMME BO3MOXHaA CaMOCTOSATeJsIbHAHA
ycTaHOBKa ykaszaTtensa CTEKA, ecysiid 3To
TpebyeTcsa. OOgHaAakoO, Korjma BH B CJie-
oywomuy pas HaxmeTe CBPOC, MOHHTOpP
YCTaHOBUT COIOepXuMoe ykxasaTesns
CTEKA B 83C7.

MOXHO NIpOBEpUTH YyKa3z3aTesb
CTEKA Tak xe, KakK M perucTps MI.
YVkasaTtesip CTEKA HaxXxoOmuTCHA B s4Yelke
83E3 /crapumi 6ant/ u 83E2 /mMnan-
wun Gant/.

Komaugn PUSH u POP

Komaugu CALL u RET onepupyioT
ykaszaTtenem CTEKA aBToOMaTuuecKu. Cy-
mecTBYKWT KOMAaHOH, I[103BOJISOIUE HUC-




nonb3oBaThk CTEK 1o BamemMy XeJlaHHUIo.
Komanpma PUSH 3achuilaeT OaHHBHE IIapH
peructpoB B CTEK, a kxomaHpma POP
CUUTHIBAeT OaHHHE Ha3an B PEerucTpH.
Hanpumep, PUSH B npoTankuBaeT B
CTEK paHHHIE perucTpa B, a 3aTtem
perucrtpa C. Komanpma POP B BO3Bpama-
eT oBa 3Tu perucTtpa Cc BepmuHH CTEKA.
5TH KOMaHOH COBMECTHO IIpUMeHA-
NTCA IOJs BPEMEeHHOI'O XpaHeHHusa conep-
XUMOI'O perucTpoB. HONycTUM, UYTO IIpPO-
I'paMMa ucrioab3syeT B u C perucTpH
OJIs. 3allOMHHAHUA KAKUX—-TO HOAaHHHX.
OHa BH3HBaeT IoalporpaMMy, KoTopas
TakKXe HCIOoJb3yeT 3TU perucTpH. lono-
nporpraMMma MOXEeT COXPaHUTHL IIepBOHa-
JyaJlbHOE ComepXumMoe STUuX pPeruCTpOB
/KaK NpelyCTaHOBKY IIpH BH30BEe NOon-
nporpamMmul/ TIpu uCnonb3oBaHuu PUSH B.
3aTeM, Iepen OKOH:IAaHHEM IoOIporpaM-
MBI koManma POP B ucnosnb3yeTcsa IJis
BO3BpameHus peructpam B u C uUx nep-
BOHAYaJIbHHIX 3HA4YEeHUN. 3aloOMHHAaHUE
COOEepXUMOI'O 3THX PEerucTpOB MOXeT
OCymeCcTBUTHh U TJlaBHAA NporpaMma,
ecsii nepen CALL BHIIOJHUTE KOMaHIOY
PUSH B, a nocne CALL - POP B.

Ypoxk 13

METOOH PA3PABOTKH IIPOI'PAMMHOI'O
OBECIIEYEHUA

CHCTEMA PA3PABOTKH

I[Ipn HaAmUCaHUM NIpor'paMM C HC-—
nosib3oBaHueM "MuUKposiab" HYXHO Bpyd-
HYI0 IIepeBOIOUTh A3HK Accembijiep Ha
MamMHHHA f3BHK. 3aTeM MamMuHHHE KOOI
C KJIaBHATypH BBOOHUTCA B "Mukposaé".
3Ta cuCcTeMa NOOXOOUT nOJiIA HAlHWCaHUudg
KOPOTKHUX IpOr'paMM, HO OHa CJIMIIKOM
TpynoeMKa oJjisi O60JIbuIMX MIpOr'paMM.

Bonkmasg 4acThb NIPOT'PaMMHOTO
obecnneuenuss MII HanucaHa C HCIOJNb~
30BaHHEM CHCTeMH pa3paboTku, T.e.
crienyaNnbHO NpenHas3HadYeHHoOM IOJA
3TOr'O MUKpO—-5BM. B THNHYHYI CHCTEMY
BXonuT O3V emKocTwsio 32-64K 6aur,
OUCKOBOOH T'HOKHUX OUCKOB C OBOMHOM
IIJIOTHOCTBI0 3allUCU OJid XpaHeHUsT Npo-
I'pamMMm, TepMuHaJsl 3BJIT C KJjilaBHATypoOH!

U IIevaTawmee yCTpOUCTBO. I[Ilporpam-
MHOe ofecrneuyeHue CHCTEMH pa3paboTku
BKJINUAEeT pemaKTop nOJjisd BBOOA U pe-
HDAaKTHPOBaHUs1 TPOrpaMM Ha s3HKe AC-
ceMbiiep, AcceMbiiep nJ19 IepeBoOma Ha

MaUMHHHEY SI3BIK ¥ MOHUTOD HUJIM OTJaO4duK
IoJisT YCTAHOBKH TOUYEeK IpephHBaHUufA, IIpO-
BEepKHW pPEerucTpoB U T.n. Takasa cucre-
Ma 3HaAUYUTEJIbHO oberdaeT MNpoliecc
pa3paboTku.

Iyiia o6JsyierdyeHus OTJIagkKH NIporpam-
MHOT'O ofeclieYyeHUs MHOTI'He CHCTEMH
pa3paboTky¥ BKJINYAKWT BHYTPUCXEMHHHA
smynaTop /ICE/. MI BHHUMaeTCSs K3
HCIMEHTYEeMOM CHCTEMH, a Ha ero MecToO
BCcTaBJiIgeTCs Kabeyibp M3 CUCTEMH pa3pa-
60TKH C 40-BHBOIOHEM pa3beMOM Ha KOH-
I1e. BHYTpPHCXEMHHI} 5MyJIATOpP - OOHO U3

Haubosiee CJIOKHHX OTJIAINOYHHX YCTPOMUCTB.

IIPOLECC PA3PABOTKHK NIPOI'PAMMHOI'O
OBECIIEUYEHUA

IIpu pa3pabOTKe CJIOKHHX NPOrpaMM
HeO6XOOuMO TNpHUIOEPXUBATHCA CJlenyioumen
nocJyIegoBaTEeJIbHOCTHU ¢

orpenesiuTh 3amnavdy;

IPUHATH pPeueHUue - pasldesyiuTh Ha
dyHKIMOHANIbHEHE OJIOKH;

COCTaBUTE aJITOPUTM TIPOTPaMMH ;

HanucaThb NIporpamMMmy ;

HUCHHITAThP U OTJIAOUTH KaXOylo' KO-
MaHAOY ;

MCIIHTATE U OTJIQOUTH TIOJIHVYIO
IporpamMMy .

MMepBH¥ war oueBumgeH. o TOroO,
KaK TIPUHATE peunleHue, HeobXOOUuMoO IIo-
HATHh 3amavy. HyXHO cocTaBuTh HabOD
XapaKTepuCTHUK IIPOTrpPaMMH: OIIpEOeJIuTh,
UTO ABNAETCSA BXOOHEMH IIapaMeTpaMH,
KaK MX HYXHO o6bpaboTaTh, 4UYTO SABJISA-—
€TCSsI BHXOIOM.

[locnne omnpenesnieHUs 3TUX Xapak-
TEPUCTUK MOXHO TMPUCTYIIUTHL K paspa-
6oTke mporpamMMmu. CHavasia HanoO Npony-
MaTh ee, o6myH0 KOHCTPYKLUUIO. Jlydue
pas3nesuTh NporpaMMy Ha HeboJibuiue
MOOYJIH, KaXIHM M3 KOTOPHX IOOJDKEH
UMEeTb YEeTKO OlpenesieHHHEe BXOI U BH-
xon. Ilouck nedekToOB B IIporpamMme,
pa3pesyieHHONW Ha (QyHKIUOHAJIbHHE 6J10-
KY, 3HAUYUTEJIbHO Ob6servaercsa. Tako#u
Xe MeTOI INPHUMEHSeTCS INIPH KOHCTDPY:IArOo-—
BaHUU alnapaTHOM YacCTH.

OowwM M3 MEeTOIOB oIpelnelyieHus
CEPYKTYPH paspadaTHBaeMO MNIpOI'DaMMu
fIBJIAETCA CTPYKTYpHOE IporpaMMHPO-
BaHUe, OOmu¥d TNPUHUUII KOTOPOI'O NpH-
BOOUTCHA B HOAaHHOM pas3geJie.

llocyie onpeneneHus 3amgadyu, BH-
6opa MeToma ¥ pasmesyieHUus INPOTPaMMH
Ha MOZIYJIH MOXHO TIPUCTYIHTBL K COCTaB-
JIEHUK aJITOPUTMOB. OOHYHO COCTaBJIAET-—
cAa o6uwuf ajJroOpuTM, B KOTOPOM KaXIHIM
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MOOyNnb INIpOTpaMMH HM30BpaxaeTcs B BHIE

KkBagpaTta. COCTaBJISITCA aJTOPUTMH U
OJigd KaXgoro Monyis.

[locyie 3TOr'O MOXHO IIUCATh Npor-
paMMy. TmaTeJsIbHOCTB BHIIOJIHEHHUSA
npenuecTBYIOMUX wWaros objsierdyaetT
HalluCaHUue IIPpOrpPaMMH .

I[locyie cocTaBJyiIeHUSA NPOI'pPaMMH
ee HeO6XOOHMMO NpPOBEpPUTh. MoOyiab-—
HOCTBb IIpOor'paMMH Ob6JsieruaeT IMIPOBEpPKY.
Kaxou® MOOyJsb MOXET OHTBE IIpOBEepEeH
oTpmenbHO. Korgma BCce MOOyJiM TIpOBepe-
HBEI, MOXHO COEeIWHHTBb HUX BMeCTe U Tpo-
BEpATHh BCH INporpaMMy.

IIpuMep pas3paboOTKU NPOIrpPaMMHOTO
obecnevueHus '

PaccMOTpUM OIIMCAaHUE NPOT'paMMH
KOHTpoOJepa "6erymwe OruHu".

HHOMKaTOPH BHXOOHOI'O IIOpTa
/cBeTomuonH,/ HCIONb3YWTCA KaK HMH-
TaTopH "6Gerymux orHei". KOHTpoJuIep
OOJDKeH peryJIMpoBaTh Crielylmyl To-
cJyleIoBaTeJIbHOCTh UYepenoBaHus rope-
HUA CBETOOUOMOB:

1. TopaT cBeTomuonH 1, 4, 7;
oCcTaJibHHE MOTaleHH.

2. BpeMsa ropeHus yCTaHOBJIEH-
HHX CBETOOUOIOB.

3. T"'opaT cBeTomuomow 2, 5, 8;
OCTaJIbHHE IOTameHH.

4. BpeMsi "OpeHHS YCTAHOBJIEHHHX
CBETOOUONOB.

5. TopAT cBeToOmuoIn 3, 6;
TaJIbHHE TOTaueHH .

6. BpeMsa ropeHusa yCTaHOBJIEHHHX
CBEeTOOHNOMOOB .

7. IloBTOpeHUue mnpouecca /mnepe-
Xon Kk mary 1/.

Ha puc.l. npuBeneH ajropuTM pa-
60TH KOHTpOJLIIEepa. )

BHXOIOHEHE HWHIOUKATOPH /CBeTOOuO-
oul YDI...YD8/ mnmomkJiodyawnTcs K nHHe
OAaHHHX C IIOMOmbBI NPOTr'pPaMMHPYEMOIO
UHTepdetica.

B Ta6n.l noxasaHH UCIOJIb3yeEMHEe
KOMOUWHALIMKM CHI'HAJIOB MMHTUPOBAHUSA

oC-

"6erymux ors=emn" Ha cBeTomuonmax. Eou-
HULI& B OBOMYHOM KOIe cursLasla Oo3Haua-
€T BKJIIOYEeHHH! HHIUKATOpP.

( flocnedoBamenbHocms )

Mamenenve zopenus cBemoduodob:
eopam cBemoduadei 1,4, 7

)

Bpemn zopenus cbemoduodob 1, 4,7

U3meHenue 2openus cbemoduodob
egpam  clemoduods: 2, 5, 8

Bpema 2zopenus cbemoduodob 2,5, 8

Wamenenve zopenus cbemoduodob :
zopAm  cbemoBuodsl 3, 6

Bpems eopeHus

cbemoduodob 3,6
\

C Bosbpam )

Puc.l. ANTrOpHUTM nporpamMme MOCiemo—
BaTeJIbHOCTHU I'OpPEeHUSA CBETOOHUOLOB

VD1 VD2 VD3 VD4 VD5 VD6 VD7 VD8

1 0 0 1 0 0 1 0
0 1 0 0 1 0 0 1
0 0 1 0 0 1 0 0

Tabnuua 1
Kon
92 16
49 16
24 16

58



I[IporpaMmMma 3alepxKu

O paboOTH OCHOBHOM NPOI'PaMMH
Heob6xXOoOouMO pa3spadoTaThk NnoOonporpaM-—
My, BH3HBaUWylw 3amepxky. [IpocTeii—-
LMY Crnoco6 reHepupOBAaHUA 3alepXKi
IIoKa3aH Ha puc.2. OOHaAKO, MaKCHUMAJIb-
HOe BpeMA 3aldepXKH, IOoJIydeHHoe
TakKUM crnoco6oMm, He npeBmmaeT 1785
MKC. I[IpuHIUIN [OJIyYeHUs 6ojsiee Ou-
TEJIbHO¥ 3anepXKu 6yIoeT ONUCaH HUuxe.

NPOT'PAMMA KOHTPOJUIEPA
"BET'YUIIUE OT'HU"

[locjyle COCTABJIEHHUA aJTOPUTMOB U
onpeneyieHUsI XapaKTEepUCTUK; MOXHC
nyucaTth nporpammel. OCHOBHasA Ipor'paMMa
oCJIeOBaTEIbHOCTH HOOBOJIBHO IIpOCTa
/Taén.2/.

Tabauia 2
MeTku KoMaHIOH KoMMmeHTapuu
SEQ {(MOV A, 92 YcTaHOBKA I'OpeHUus
cBeTonuonorB 1,4,7
MVI D, I BpeMsa ropeHusa yc-
TaHOBJIEHHHX
CHI'HAJIOB
CALL DELAY
MOV A, 49 YcTaHOBKA TOpEeHUus
cBeTomuonos 2,5,8
MVI p, I BpemMmsa ropeHusa yc-
TAaHOBJIEHHHX CUI'Ha-
JIOB
CALL DELAY
MOV A, 24 YcTaHOBKa ropeHus
cBeTOomuonoB 3,6
MVI D, I BpemMsa ropeHuss yc-
TAHOBJIEHHHX CHUI-
HaJIOB
CALL DELAY

[IporpaMma I0OCJIeNOBATEJIbHOCTH
yCTaHaBIMBaeT B pPerucTp A YHUCIO
92 - KOO BHXOIOHHX HWHIOWKATOPOB, IIpH
KoTopoM cBeTtomnuomu 1, 4, 7 - ropsar,
a cBeromuoms 2, 3, 5, 6, 8 - mora-
meHH .

3aTeM BH3HBAaeT NOONIPOTI'paMMy
3amepxku. IInsa Yero mnporpamma nocie-
OOBATEJIbHOCTH 3amaeT BEeJIMYUHY 3alep-
XKH B peructp D, mnocJsie uero BH3HBa-
eTcsa caMa MOoANporpaMMa 3alepXKH.
Janee sTa MocCyenoBaTeNbHOCTH ITOBTO-
pfeTcsa Ona OPYTHX KOMOOB BHXOIHHX
CUI'HaAJIOB CBeTOOHUOIOOB.

(" 3ALEPKKA )

JCTAHOBKA
CYETYHKA

YMEHBWAHULHKHA
CYET

BO36PAT

Puc.2. ANrOpUTM NpOTPaMMH 3alepPXKH

PA3SPABOTKA IIPOT'PAMMEl 3AIEPXKU

B Ta6n.3 IpuBemeHa InporpamMMma
3amepXKy, aJTOPUTM KOTOpPOH MOKa3aH

Ha pHC.2.
Ta6sauia 3

[IpocTaa nporpamMMma 3amepXKH

MeTku | KOMaHOH KommeHnTapuu | [Ipume-
yaHue
DELAY|DCR A YMedbumawmuy | 4 TakTa
cuer
JNZ DELAY| Iponmosrxkenue | 7/10
cueTa, ecyii | TAKTOB
comepxuMmoe
AKKyMyJIATO-
pa O
RET BosBpart 10 Tak-
TOB

YTO6H HCIIOJIB30OBAaTh 3Ty NporpamM-
My, B aKKyMyJiIATOpe yCTaHaBJINBAETCH
HYXHOEe 3HaueHVe 3aiepXKW U BH3HBAET—
CA mporpamMma 3anepxku. ComnepxuMmoe
AKKyMyJIsITOpa yMeHbmaeTCsli OO TeX
nop, IIOKa He QJocTuraeT HyJda, ITOCJe
yero yrnpaBJIeHHEe BO3BpamaeTcs Ha
nporpraMmMy BH3OBa.
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BpeMsa 3apgepXKH, IMOJIYyUEHHOEe IIpH
BHIIOJIHEHUU 3TOH INIPOTI'PAMMH, MOXHO
npoaHalu3HUpOBaTh CJleayouuM obpa3oMm:

B INpUMeUYaHUufAX yKasaHO YUCJIO TIe-

PUOIOB CHHXPOUMIIYJIBCOB /TaKToOB/, HeOO-

XOOUMHX IOJIA BHIIOJIHEHUA KaXOoo¥ KOMAaH-
IE .

onsi- DCR A TpebyeTcs UeTHpe Tak-
Ta. JInsa JNZ, B cijiydyae BHIIOJIHEHHA YyC-
JoBusa, Tpebyercsa 10 TakTOB, e€CJU Xe
YCJIOBHE He BHIIOJIHAETCHA - 7 TaKTOB.

Ina RET TpebyeTcs 10 TakToB. Insa Kax-

OOro NpoTroHa No netTyie TpebyeTcs
4+10=14 TakToB. JlJIga mnocJyileOHero Inpo-
TroHa Tpebyetrcsa 4+7+10=21 TakT, Takx
kak koMaHpma JNZ He BH3HBaeT Nepexo-
na u TpebyeT ceMb TaKTOB, OJiII KOMaH-
nul RET Tpebyercs 10 TakToOB.

CriemoBaTesIbHO, ypaBHeHUe OJsA
3alepXKH UMeeT BUI:
samepxka=/A-1/-14+21 /TakTOB/

OnuH TakT pgnutrca 0,5 Mkc. Ios-

TOMYy YypaBHEHHE MOXHO IllepenucaTb CJie
oyomyuM Oobpas3oM:

3anmepxka=/A-1/-7 mxc+10,5 MkcC

3neckr A - HavaJIbHOE COoOIIepXumoe
aKKyMyJissToOpa.

CaMasa nJjuHHas 3alepxXKa BH3HBa-
eTCA YCTaHOBKOM aKKyMyJIATOpa B HYJIb.
IIpu TIepBOM IIPOI'OHE IIO MeTJjie comep-
XUMOe ZKKyMyJiIsTopa yMeHbllaeTCsa U
CTAHOBUTCHA paBHEM 255. [lepBOHaAuaJib-
Has yCTaHOBKAa B HYJIb 3KBHUBAaJIeHTHAa
TOMy, 4YTO A=256. CrnepmoBaTeJIbHO, MakK-
cuMmasyibHas 3amepXKa paBHa /256-1/-7+
+10,5=1795 MKcC.

Hcrnosb30BaHue ap PEerucTpoB

Isia nonydeHus 6o0Jiee IJIUTENIbHOM
3a0epXKU IleJyieCoobpa3HO MNPUMEHUTH
KOMaHIOH, BO3OENCTByWUmUEe Ha IapH
pPerucTpoOB.

[IporpamMMa, HCHOJb3ywmasa apH
perucTpoB, IpuBeneHa B Tabin.4.
Ucnosnb30BaHue KomMaHnoun DCX B, yMeHb-
mampmey comepXxuMoe IMnaph peruCcTpoB
B, C mno3sBojifAeT yBEeJIUUHTHL CUeT 3a-
IepXKH OO0 3HadYeHUsa 2562=65536. Tak
kKak komMaHma DCX B He BJjiUA€T HA HY-
JeBo#u dnar MIlI, TO OJjig 3TOr'O UCIOJIb-
3yeTcsa komanma OARC. Ilocse 3TOrO
MOXeT OHTBb HCIIOJb30BaHa KOMaHIa
JNZ.
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Ta6nuua 4

MeTku | KomaHOoH KomMenTapuu

DELAY (DCX B YMeHbmawmui cuer
MOV A, B |lIpoBepka Ha 0
ORA C
JNZ DELAY |[IoBTOPUTE mo 0
RET

Bpems 3amepxku, IOJyYEeHHOE WpU
BHITOJIHEHHHW 3TOH NPOTrpPaMMu, Olperne-
nsgeTcsa no ¢opmysie, uMewmep BUI:

3amepxka=/N-1/-24+31 /TakTOoB/=
=/N-1/+12 Mxc+15,5 Mmkc

30ecy N - HavallbHOE COOEepXuMoe pe-
ructpoB B, C, makcumasiab-
Has 3agepxka=/65536-1/.12+
+15,5=0,786 c.

TaKyil 3aOepXKy MOXHO TIOJIYYHUTD,
€CJI1 NlepBOHAavaJIbHO 3aHecTtu 0 B pe-
rucTpa B, C.

711 TIoJNlydyeHus 3amdepXKH, HUCIOJNb-
3yeMO# B mIporpamMMme KOHTpoJuiepa "6e-
rympe OTHH", OpraHU3yeTCcs CYeTUYHK
B perucTtpe D. Yuciio, nepsBoHAYanbHO
3anucaHHoe B peructp D, omnpepnenser,
CKOJIBKO pAa3 BHIIOJIHAETCS 3alepxkKa
0,786 c. Maxcumasbwas 3amepxka, INO-
JIydeHHass TaKuM o6pa3oM, paBHa
256x0,786=201 c.

B Tabn.5 npuBemeHa nporpamma
3amepXKu, HCNojab3yeMas IJIA KOHTPOJI-
nepa "6Gerympe oruam'",

Tabnuua 5

MeTku | Komaunu | KoMmeHTapuu

DELAY|LXI B, O} Hauasno cyeTa BHYTpEH-
Hel TieTiu

LOOP |DCX B MeTnsa 3amepxku 0,786 c
MOV A,B
ORA C
JNZ LOOP
DCR D YMeHbmIeHUe OCHOBHOTO

cueTuynka U pabora
no netye, ecau #0
RET

Komaupga LXI B, O 3asdocut 0 B
napy peructpoB B, C. Jlanee Bmpaba-
THBaeTcsa 3anmepxka 0,786 c. Peructp
D ucnosnb3yeTcsa OJiS cueTa OCHOBHOM



3amepXKu. B sTOM nporpamme 1se 3amepxek. Takas opraHusalus Iporpam-

neTsiu: BHEWHAA W BHYTPEHHAA. BHYT- MH HA3HBAETCHA BJIOXKEHUEM.

PEHHSSA TeTNdA IeHepupyeT 3alepXKy HosiHas nporpamMMa KOHTpOJIIepa

0,786 c, BHewWHAaA - MHOXECTBO TaKHUX "Gerymye Orsu" mnpuBeneHa B Tabin.6.

Ta6nuua 6

Appeca Konm MeTKu KomaHon KomMeHTapuu

8000 3E MOV A,81| MOV A,81 |IporpaMMupoBaHue HHTepdeiica

8001 81

8002 D3

8003 FB QUT FB

8004 3E SEQ MOV A,92 |VYcTaHoBka koma ropenus 1,4,7
CBETOOUOOOB

8005 92

8006 D3 ouT F9

8007 F9

8008 16 MVI D, I |TopeHue IaHHON TOoCNenoBaTesb-
HOCTH

8009 01

800A CD CALL DELAY

800B 22

800C 80

800D 3E MOV A,49 |VYcTaHOBKa Koza ropeHus 2,5,8

800E 49 CBETOOUOIOB

800F D3 OUT F9

8010 F9

8011 16 MVI D, I |TopeHue HaHHO¥ moOCjJenoBaTesNb-—

- HOCTH

8012 01

8013 CD CALL DELAY

8014 22

8015 80

8016 3E MOV A, 24 |YcTaHOBKa Kojma ropenus 3,6
CBEeTOOUOLOB

8017 24

8018 D3, OUT F9

8019 F9

801A 16 MVI D,I T'opeHue OaHHOM nocjyienoBaTesNlb-
HOCTH

801B 01,

801C CD CALL DELAY

801D 22

801E 80

801F C3 JMP SEQ BosBpaT B OCHOBHYK MNPOT'pamMMy
"6erymue oruu"

8020 04

8021 80

8022 01 DELAY LXI B,0025 |Hauano BHYTpPEeHHeN NeTsu 3a-—
OEepPXKH

8023 00

8024 25

8025 OB LOOP DCX B BHYyTpeHHAA IeTinsa, eHepupywmas
3anepxky 0,786 c

8026 78 MOV A,B

8027 Bl , ORA C

8028 Cc2 JNZ LOOP
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ponosnxeHue Tabs1.6

Appeca Koo MeTku KoMaHuou KoMMeHTapuu
8029 25
802A 80
802B 15 DCR D OcHOBHasa NeTnsa 3aIOepXKH
802C C2 JNZ DELAY
802D 22
802E 80
802F C9 RET BosBpar
Iponomxenue Tabm.l
[IpoBepka NpOI'pPaMMH Kuonka Kon /H/
1. BBenmuTe nporpamMmy u3 Tabn.b6
B O3Y akKyMmyJsTopa. 3 03
2. YoocToBepbTECh, UTO OHAa 4 04
IpaBUJIbHO 3andcaHa B [aMfATh. 5 05
3. BHMNOJIHANTE OCHOBHYK IIpOoI'paM- 6 06
My, HauuHawmylocs no agpecy 8000. 7 07
4. 3HaveHUs BPEMEHHHX 3alepXekK 8 08
MOXHO 3aMeHMUTh Ha OpyTrue 3HAYEeHUsd, 9 09
OJi8 yMeHbHIeHUS CKopocTu "6erymux A OA
oruen" no ampecam 8009, 8012,801a, B OB
8023, 8024. C ocC
D oD
E OE
Vpok 14 F OF
I[IYCK 10
KJIABUATYPA U HHIUKAUUA gggégﬁ_ ié
All.- 13
KIJIABUATYPA ALl.+ 14
KjaBuaTypa NpelcTaBlseT Cco6oi 31 15
Ha6op KJouell /KHOMOK/, OPTaHU30- BEIBOT 16
BAHHHX B BHIe MaTpuln 8x3.Kaxmsit BBOI 17

pAOo M3 8 KHOIOK ollpamMBaeTcs OT-
OeJIbHO /amnmnapaTHoe obecnedeHue
orucaHo B ypoke 9/. CYuTHBaeMHe
OaHHHEe Npeobpas3ywTCcsa B KOI, COOT-
BEeTCTBYUWHUE HaXaToOW KHOIIKe, C IIO-
MOUb0 TTporpaMMbl MOHUTOpa KEYIN
/anpec 0216H/. DTa mnporpamma BH-
3HBaeTcsa ¢ nomombio komMaHnom CALL
KEYIN. Ilocne BO3BpaTa U3 IIporpam-
Mel KEYIN B akkymyJsisiTope 6ynetT
comepXaThCs KOI HaXaTOM KHOIKH
/Taébn.l/. 3Ta MOHHUTOpHAas Nporpam-
Ma MOXET HUCIOJIb30BaThCHA IOJISI UTe-
HUSA KJIaBHATYDPH .

Ta6nuia 1

Konos KHOIMOK MHKpOJIaBopaTOpHUH

Kuonka Koo /H/
0 00
1 01
2 02
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B Tabs.2 mokasaH JIMCTUHT TpOr-
PaMMH, KOTOpas BH3HBAEeT 3BYKOBOU
Cursajsl, e€CJid HaxaTa KHomnka 7.
KnaBuaTypa 4uTaeTCss C NOMOWBI BH-
mweonucaHHou nporpamMmul KEYIN, koToO-
pasi 3aHOCUT KOO HAaXaTOW KJIaBUIH B
AKKYMYJIATOpP.

Komangma CPI 07 ycTaHaBjauBaeT
HyJIeBOl dnar mnpoieccopa, ecjiu Co-
IOepXuMoe aKKyMyJigTopa paBHO 07.
KomManma JNZ READ BHI3HBaeT BO3BpaT
InporpaMMEl Ha HAavalyio, eCJIM HYJIeBOH
dnar He ycTaHOBJIEH. ECJIM HyJIeBOU
dylar ycTaHOBJIEH, TO OyIeT BH3HBalb-—
ca nomnporpamma BEEP. 3aTeM mpoilecc
nosrtopsiercsa. TaxkuM obpa3oM, 3BYKO-
BOM cHUTI'Hajyi 6ymeT reHepupoBaThbCHa
IIPY HaXaTWHW KHOIKU 7.

BBenuTe JIMCTHUHI TNIPpOT'paMMH B
MUKpPOJIabopaTOpHUi0 U NIpOBepbTe IIpa-



Tabnuua 2

[IporpaMMa BH30Ba 3BYKOBOT'O CHUI'Hasa

Anpec ComepxuMoe MeTka KomaHnnga KoMmMmeHTapuu

8000 CD READ CALL KEYIN|BH3OB NporpaMMe, YTeHHE C
8001 16 KJ1aBHATYpPH

8002 02

8003 FE CPI 07 CpaBHeHue koma kKJymua c 07
8004 07

8005 Cc2 JNZ READ Bo3BpaT, ecnM KHomka 7 He
8006 00 Haxara

8007 80

8008 CD CALL BEEP |3BYKOBOM CHTHAaJI, €CJY KHOIKa
8009 50 7 Haxara

800A 03

800B C3 JMP READ I[IoBTOpeHHe NPOTPaMMH

800C 00

800D 80

BHJIBHOCTh BBOIa. 3amnycTuTe Iporpam-
MY .

HaxMuTe KHOMNKYy 7 — IOHHAMHK Ty-
OUT. HaxMuTe JIIOOYyH0 IOPYyI'YyI KHOIKY -
3BYKOBOM CHI'HaAJI OTCYTCTBYyeT.

CocTaBbTE Ipor'paMMy, koTopas
reHepupyeT 3BYKOBOM CUT'HAJI, €CJu
HaxaThH B OIpelleJIeHHOH IocjyenoBaTesb-
HOCTH TpPH OInpeneJyiIieHHHe KHOIKH, Ha-
npuMmep 7, 3, 9. IDTy HnporpamMmy MOXHO
B3ATH 38 OCHOBY TNIPH CO30aHUU SJIEKT-—
POHHOI'O 3aMka. CocTaBJIeHue IIporpam-
MBHl HAQYHHUTE CO CTPYKTYPHON CXEMH.
BBenuTe nporpaMmMy B MHKpoJsiabopaTo-
PHUI0 U IIPpOBEepbhTE ee BHIIOJIHEHUE.

CKAHVPOBAHUE KJIABUATYPH

Ha puc.l npuBemena ynpomeHHAas
cXeMa KJiaBHATypH. 3a OIOUH ILIUKJI
CUMTHBAKWTCSA MOAaHHHE C OIHOTO paAna
U3 BOCBMH KHOIMNOK. IIJIS NPOCTOTH pac-
CMOTPHUM TOJIBKO OIOHWH pAl, T.€. KHOI-
ku 0, 1, 2...7.

YTeHUe pfana KJiwoden npencraBiiga-
eT co6ol OByXmaroByl OIlepallHil: 3a-
MUCh OAaHHHX B CKAHUPYOMUN TNOPT OIS
BHOOpPA KHOIIOK, uUTeHue 6aNTa IOaHHHX
YYTAaMUM TOPTOM.

QTo6m BHOpPATh OlIpeneJyieHHHH pan
KHOIIOK, COOTBEeTCTByKHIHUN OUT CKaHU-
pywumero noprta /PC4, PC5 unu PC6/
yCTaHaBJINBaAeTCA B Jior.l, IOpyrue OUTH
OCTawTCcsa paBHEMHU Jior'.0. Takum oGpa-
30M, 4UTO6H BHOpPpaATh pPSAO KHOIOK
0...7, HyXHO mnocmnaTte B nopT FA kopf
1001 1111 /9F-H/, 4YTO6H BHOPATbH KHO-

‘UIMHA .ZMHHblIX

YHTAHIUHH NOPT CKAHHPYHLMA NOPT
ALPEC = F8 ALLPEC = FA

! PAT7 PAB PA5 PA4 PA3 PAZ PA1 PAI} rI-" PL‘:I

mLoJL’J

T LH
1201
HL'TA,LI.)/'AJ/ 2
Aﬂ.-)/'BJ/'J)/
Aﬂ+J/'(:)/'U/
an ')/'11')/ 5}/'
BblBﬂ,a)/E) 5)/
BBU,[I)/"F)/“ 7)/"

Puc.l. YmpomeHHas cxXxema KijlaBHaTYpPH

MBqu

nku 8...F - xopm 1010 1111 /AFH/ wu
yTOOH BHOpaTh KHOnku I[IVCK...BBOIO,-
kon 1100 1111 /CFH/. Butum PCO...PC3,
PC7 He HCHONB3YWTCSA INPH CKAaHHUpOBA-
HUU KJIaBHATYpPH U yCTaHAaBJIMBAKWTCSH
paBHEMH JiOoT.1l.
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HTak, YTOBH TYUTATL OAHHHE C
psaoa 0...7, B nopTt FA BHBOOUTCA 6auT
9F. 3aTeM NpPOH3BOOUTCH YTEeHHE BXOI-
HEM IOPTOM mJig c6opa HHOOpMALUU O
COCTOSSHHHU KOJIOHOK. I[Ipu HaxaTUHU OIl-
penesyieHHOY KHOIIKM COOTBETCTBYWMUMN
6uT YuTawmero rnopra 6ymeTr ycTaHaB-
auBatbess B 0 /Tabn.3/. /O6paTtuTte

BHUMAaHHEe, YTO KOIH KHOIIOK, IpUBeleH-
HHe B Tab6n. 1 u 3, He coBnagawT/.
KHonka U3 OpyTruX psaAIOB IIpU YTEHHHU
BHOPaAaHHOI'O pfAlla He BJIUsAeT Ha pe3yib-
TaTH 4YTeHusa. Tabn.4 nmoxkaswBaeT NIpPO-
rpaMMy, peayiu3y myl TOJNBKO YTO OIUu-
CaHHHM IMpollecc YTEeHUusA.

Ta6nuua 3

Komwl, YuMTaeMHe C KJaBHATYPH

Kuonka dyTaeMull Komn /IOBOWYHHIM/ YpTaeMHil kom /mecTHamia-
’ Tepud HHit/

HeT Haxa- 1111 1111 FF

THIX KHOIIOK

0 1111 1110 FE

1 1111 1101 FD

2 1111 1 011 FB

3 1111 0111 F7

4 1110 1111 EF

5 1101 1111 DF

6 1 011 1111 BF

7 0111 1111 7F

Ta6nuua 4

[IporpamMmMa onpenesieHuss COCTOSAHUSA
KHOIIOK

Komannpa KomMmeHTapuu

MVI A, 9F } BHI6Op pAma KHOIOK
OUT FA 0...7

[Iporpamma KEYIN, onucaHHAs BH-
me, He TOJBbKO CKaHUPYET KJaBUHATYDV,
HO U NpeobpasyeT KOIH, YHUTaAEMHEe C
KOJIOHOK /B 3aBHUCHMOCTH OT BHOGpPaHHO-
ro pana/, B KOIH, NpPHBEeIOEeHHHE B
Tabn.1.

B Tab6si.5 nmpuBemeHa IporpamMma
OISl MMPpOBEPKH COCTOSHUS KHOMKU 2,
KOTOpasi HUCIIOJIb3yeT BHINEOMUCAHHHIM

IN F8 ggi“ne COCTOAHUA KHO= cnnoco6 4YTeHUus KJIaBHATYpH. Eciau
KHOTKa 2 HaxaTa, IeHepupyeTCs 3By-
Tabnuua 5
[IporpaMmMa NpPOBEpPKHM COCTOSAHUS KHONIKH 2
Angpec ConepxuMmoe MeTka KomaHna KoMmMmeHnTapuu
8000 3E ‘MVI A,9F ) |BH60p psma KHOMOK 0...7
8001 9F
8002 D3 OUT FA
8003 FA
8004 DB READ IN F8 YTeHHEe COCTOSHUA KOJIOHOK
8005 F8
8006 FE CPI FB CpaBHeHHEe aKKyMyJigsTopa C
Cc KomoM /kxHomka 2/
8007 FB JNZ READ |[UYuTaThk CHOBAa, eCjid KHOIKAa
8008 Cc2 2 He HaxarTa
8009 04
800A 80
800B CD CALL BEEP |Ecnu HaxaTa KHONKa 2,
800C 50 TIOSAIBJITETCHA 3BYKOBOUW cCHI'HAN
800D 03
800E C3 JMP READ |[IOBTOpeHHE TIPOI'PAMMH
800F 04
8010 80

64



KOBOM curHa’si. HabepuTe nporpammy
Ha "Mukposna6" u npoBepbTe ee paboTy.

.

YCTPAHEHUE 3BOHA

IpyruM $aKTOpOM, KOTOPHM IOOJI-
XeH OHTh PAacCCMOTPEH IpHU YTEHHU
C KJIaBHATYPH, ABJASETCS HUCKJIIOYEHUEe
"sBoHa". Kak M3BeCTHO, KHOIKH Ipu
HaXaTHUXW He BHIOAWT "YHUCTHH" UMIIYJIBC
- OHH "3BeHAT", Kak [OKa3aHO Ha
puc.2. Korma MeTainuuyecKHe KOHTaK-
ThH KAacCawTCs OOWH Ipyroro, BO3HHKa-
€T 3BOH. [IpOOoO/IXUTENIbHOCTL 3BOHA
1-50 MC B 3aBHCHMOCTH OT KOHCT-
PYKIHUU KHONKM. 3BOH KOHTAKTOB HYX-
HO y4YMTHBAaTh, TaK KaK OH MOXeT NpHU-
BeCTH K TOMYy, YTO BMECTO OLHOTO
HaxaTus 6yneT 3aduKCHpPOBAHO MHOTO
HaXaTHU¥ KHOIIKY .

HO KHOIKA
1-50mc 1-50MmC

Puc.2. 3BOH KHOIIKH

3BOH MOXHO MCKJIOYUTL NIyTeM
BBEOEHHUS CXEMH HCKJIOYEeHHS 3BOHA
B YMTAMWHUP TOPT HJIH C IIOMOUBIO
CllelyaJsbHON MNOAINPOIPaMMH .

Puc.3. nokaswBaeT OOHWH U3 MIy-
Tel UCKJIYEHUsT 3BOHA C IIOMOUBI0
nporpamMmu. KilaBuaTypa CKaHUpPyeTCH,

ucnons3ysa nporpammy KEYIN, onucaH-
Hylc paHee. ECyim HeT HaXaTHX KHO-
IIOK, Ipolecc NnoBTopsaeTcsa. Korma xe
onpelesieHO HaXaTue KHOIIKU, KJiaBua-
Typa OTKJouaeTcsa Ha 50 Mc, YTOOH

He YHTAaTh BO BpeMs 3BOHa. 3aTeM
KJlaBHMaTypa CKaHUpyeTCcsa OO MOMEHTa,
MIoKa KJIIY He OoTIymeH. OnATh BBOOUT-—
ca 50 MC 3aIepXKu, YTOOH HCKIIOUUTH
3BOH IIPH OTINYCKaHUU KHOIKH.

WHOWKALUA

B MuHKpoJsiabopaToOpuU IOJif UHIOUKA-
IIMM HUCIOJIb3YHTCSI BOCEeMb CeMucer-
MEeHTHHX LIUOPOBHX UHIOIUKATOPOB.

KaxpgpoMy HMHIOIMKATOPY CCOTBETCT-
ByeT sfAuedKa NnamMaTu, I'Ie XpAaHHUTCA
CEeMHCEeTrMeHTHHIM KO, ylpaBJIsglmui
CBeYeHHeM Cer'MeHTOB HHAOuKaTOopa
/CM.ypok 9/. UHdopMamus U3 BDTHUX

YTEHUE
KNTABHATYPbI

CKAHWPOBAHHE
K/TABUATYPhI

06PAGOTKA KOfIA
HAXATOH KHOMKH

¥
JALEPXKA 50 mc

CKAHUPOBAHHE
KNABUATYPbI

KHONKA OTNYUEHAZ

JALEPXKA 50mc
]

C BO3BPAT )

Puc.3. AJNTOpPHUTM yCTpaHeHHUS 3BOHa
KJIaBHATYPH.

A4eeK IOCHJIaeTCHA Ha HWHIOWKATOPH IIpHU
IMOMOImHK CIlelHaJbHOH CXeMH, KOTopas
obecrneuyuBaeT IOHUHAMHYECKHH pPEeXHUM HH-
OUKALIMH .

3anmaya maTobecrieueHHss CBOOUTCSH
K NIOOTrOTOBKE CEeMHCEeIMEHTHHX KOIOOB
U 3AacChUlIKe UX B fAYEeMKHU IIaMATH
83F8...83FF. dAuentixa 83F8 coorBeTcT-
ByeT JIeBOMy HHIOukaropy, 83FF - mnpa-
BOMy. /IuHaMuuecKasa HHIOWUKAIIUS OCy-
mMEeCTBJIAETCA B MHUKPOIPOIECCOPHHX CHC-
TeMax He o6sg3aTeJyIbHO C TIOMOmbI0 Ccxe-
MH . CKaHHMpOBaHHE HHIOUKATOPOB MOXHO
OCymeCTBJIATE U C MOMOmBI MpPOTpPamMmsy/ .

MOHUTOP MUKpOnabopaTOpPUMU conep-
XUT nporpammy SEGCG /ampec=01C0/,
KOoTopas InpeobpasyeT mecTHaguaTepui-
HHe komwm O, 1, 2...4, E, F B ceMucer-
MEHTHHE ¥ 3aHOCHT HMX B fAYENKH IaMATH
83F8...83FF. HUcxonHHEe HOAaHHHE IJis
STO¥ MNPOTpaMMhbl IOJDKHH HAXOOWUTHCS B
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ayepkax 83F4...83F7. Kaxmoup 6auT U3
3THUX SAYEeeK COOTBeTCTByeT Ilape HUHIOU-
KaTOpOB: cojepxuMoe sueiku 83F4 noc-
Jle TIpeo6pa30OBaHusA BHICBETHTCH HA
OBYX JIEBHX HHAOWMKATOpax, coOepXumoe
ayeky 83F7 - Ha OBYX MNpaBHX.

B Tab6jsi.6 NnpuBeneHa IporpamMma
nokasa uHOpMALMH, HCHOJIb3ylmasa nono-
nporpammy SEGCG. BBeguTe nporpamMmy
U NIpoBepbTe e€e paboTy. Ha HHOHMKATO-
pax IOOJIXHH IIOCJIeNoOBaTeJIbHO BHCBEYH-

BaThCcs cumBoywm 1, 2, 3, 4, A, B, C,D.

Tabauua 6

[Iporpamma mnokasa HHoOpMaALUHU

HanuuuTe npoI'paMMy , BHBOOAMY
Ha [OBa NpaBHIX MHOUKaropa 3HauveHue
HaXaToO¥ KHOIIKK, & Ha OCTaJlbHHE HWH-
OUKaTOpH - HYyJIH. Ucnonb3yuTe NpHU
9TOM MOHUTOPHHE nominporpaMmel KEYIN
u SEGCG.

B npengmnoyme¥ nporpaMmMe MB HC—
nonb30Banu nomgnporpamMmy SEGCG nns
MNOJIyYeHUA CEeMHCeTrMeHTHOr'o koma. Ho
5Ta nogrnporpamMma olepupyeT TOJIBKO
C mecTHaOuaTEepUYHEMHU CHMBOJIAMH -
0...F, T.e. He IOJIHOCTBI HCIOJIbL3yeT
BO3MOXHOCTH CEeMHCEeI'MeHTHHX HHIUKa-
TOPOB.

MoxHO dopMHUpOBaATHL CEMHUHCEI'MEeHT-
HHHP KOO U TNojJaydYaTh Ha MHOUKaTOpax

Anpec! Cogep-|Metr4 Komanna|KommeHTa- JIIOOHE CHUMBOJIH, KOTOpPHE I1O3BOJIAKT
XuMoe | K4 puu IMOJIYYUTh HUCIIOJb3yeMHE B MHKpoJiabo-
paTOpUU HHOUKATOpH. Kak yxe IOBOpHU-
8000 | 3E MVI A,12|12—=[a ] JIOCh, ceMucerMeHTHHEe KOIH OOJDKHH
8001 |12 Ae{?3F4] 3aCHJIATBCSI B OIllpeleJIeHHHEe SAYeNKH
8002 | 32 STA 83F4 namMaTH . Kaxouy 6UMT B 3THX SUYerKax
8003 | F4 COOTBETCTBYET OIpeneyIEeHHOMY CeI'MEeHTY
8004 | 83 /puc.4/. Eciau 6uUT paBeH 1, TO cooT-
8005 | 3E MVI A,34|34-A BeTCTByWHUM cerMeHT BymeTt "ropetn",
8006 | 34 U - HaAobopoT.
8007 | 32 STA 83F |A—>[83F5]
8008 | F5
8009 | 83 A
800A | 3E MVI A,AB|AB -> A vt |76 [slu]alz]q Flg |8
800B | AB —
800C | 32 - |sTa 83F6|A=[83F6] CETMEHT [H |6 |F [E|D|C |8 Elp e
800D | F6 vl H
800E | 83
800F | 3E MVI A,CD|{CD—> A
8010 | CD Puc.4. CooTBeTCTBHE pPa3pAnoB U cer-
8011 | 32 STA 83F7|A->[83F7] MEHTOB
8012 | F7
8013 ) 83 B 651.7 eH CTHHI IIPOI-—
8014 | CD CALL BHIZOB Taosl./ NPUBEASH JIMCTH p
SEGCG SEGCG paMMH, KOTopas BHBOIOUT Ha HWHIUKATO-
8015 | co pa Hagnuck "CCCP 60". U3MeHAsa ceMH-—
8016 | 01 CerMeHTHHE KOIH, BH MOXeTe BHBECTH
8017 | 76 IHLT OcTaHOB Ha UHOMKALMO J06YI0 BO3MOXHYI HaI—
. MUCh.
Tabnuua 7
[I[porpamMma BHBOAA CHMBOJIOB Ha HMHOUKATODH 6€3 MOANPOrDAMMH
SEGCG
Anpec ConepxuMmoe MeTka Komauna KomMmeHTapuu
8000 3E MVI A, 39| CeMuUCerMeHTHH! KOO 6YKBH
8001 39 C—> A
8002 32 STA 83F8 A —> [83F8]
8003 F8
8004 83
8005 32 STA 83F9 | A —> [83F9]
8006 F9
8007 83
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MMpononxeHue TabGn.7

Anpec Conepxumoe MeTKka KomaHna {OMMeHTapHi
8008 32 'STA 83FA | A —> [83F3]
8009 FA
800A 83
800B 3E MVI A, CeMucermMeHTHHI KOI OGYKBH
800cC 73 P— A
800D 32 STA 83FB | A —> [83FB]
800E FB
800F 83 .
8010 3E MVI A, CeMucermMeHTHHN KOO LUHUOPH
8011 7D 6 —> A
8012 |32 STA 83FC | A —» [83FC]
8013 FC
8014 83 |
8015 3E . MVI A,3F CeMucermMedTHHY KOm O —> A
8016 3F
8017 |32 STA 83FD | A —> [83FD]
8018 FD
8019 83
801A AF XRA A O — A
801B 32 STA 83FE | A —> [83FE], rameHue HHAOUKATOpPA
801C FE
801D 83
801E 32 STA 83FF | A —> [?3FF], rameHue HHOUKATOpPa
801F FF
8020 83
8021 76 HLT OcTaHOB
Ypok 15 HEBO3MOXHO TpelCTaBUTh GOJsblle YeM

HEKOTOPHE MHNPEJICTABJIEHHUS YHCEIJI
U AJITOPUTMHI

YcTporicTBa, OCHOBaHHHE Ha MII,
LWHPOKO HCIIONB3YWTCA MOJIsT BHIIOJIHEHUSA
MaTeMaTHYECKUX olepaluuy B pa3Jjiud-
HHX Ipubopax /HalnpuMep, B 3JIEKTPOH-
HHX KaJbKyJNaTopaxX/. OOHakKo NporpaMm-
MH K MHKPOIPOILIECCOPHEIM CHCTEMaM,
HCIOJIb3yeMHe B ILaHHOM Kypce, orpa-
HUYEHH I[IpHMeHEeHHEM I10JIOXHUTEeJIbHHEX
mennx uYuces or 0 mo 255 u obecneuu-
BAaWT JIMIIb IIPOCTHE JIOTUYECKHe IOeNCcT-
BUSA, CJIOXKEHUE M BHUHTAHHE. DTOT ypOr
pacckKas3hnBaeT O MeTohax, KOTOpHe
[IO3BOJIAIT NpelcTaBUTh 60Jsiee MUPOKUH
OuarasoOH YHCeJI U BHIIOJIHATHL OoJiee
CJIOXHEHE MaTeMaTHYeCKHe Ollepallhu.

IBOUYHOE NPEJICTABJIEHUE

PaccMoTpuM IIpelncTaBJjieHUE IIOJIO-
XUTEJIbHHX M OTpHUUATEesNIbHHX 4YHCeJl, HC-
noyib3ysa 8-6uTHOEe CJIOBO. I[IOCKOJNBKY

256 pa3JIMYHHX YHCeJsl C noMmoumbw 8 6uT,
TO OuanasoH HOeHCTBUSA Or'PaHUUYEH OT
-127 mo +127. NepsBue 128 uncen /ot

0 no 127/ /7F B mwecTHaOuaTEepHYHOM HC-
YyucJieHUH,/ ONnpenesisiTCA KaK IMOJIOXU-
TeslbHHEe . OTpullaTeJIbHHE Xe 4YuCia
rosiydyalwTcsa Npu oTcueTe oT 0 B obpar-
HYI0 CTOPOHY. B cnydae Takoro peBep-
CHUBHOT'O CUYeTuHKa, eCJii pelHCTp pPaBeH
0000 0000 u cueT yMeHBUHIAETCH, CJlenylo-
mee uucno 6ymer 1111 1111 /FF/. Tloa-
ToMy FF npepncraBiaseTcs kak -1. 3To
IpencTaBJjieHUe HAa3HBaeTCsa IOONOJIHEHUEM
0o OByX /OBOoudYHOe nomnoJsiHeHue/. Illpen-
CTaBUM IBOUYHOE IOMNOJIHEHHe OT -8 mo
+7:

7 0000 0111
6 0000 0110
5 0000 0101
4 0000 0100
3 0000 0011
2 0000 0010
1 0000 0001
0 0000 0000
-1 1111 1111
-2 1111 1110
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-3 1111 1101
-4 1111 1100
-5 1111 1011
-6 1111 1010
=7 1111 1001
-8 1111 1000

3amMeTuM, UYTO CTapuwe¥ 3Havamein
nudpot onpenengseTcs 3HaK.ECIH 3TO
0, TO YHUCJIO NOJIOKUTEJSIbHOe, echu 1
- oTpHuarenbHoe. [Ipouenypa BHYUC-
JIEHUS C HOONOJIHEHUEM OO IOBYyX Ipe-
OeJIbHO npocTa. s NOJIOXUTEJIbHHX
ypceJyl OBOUYHOE MOOINOJIHeHUE U IOBOUY-—-
HOe TmpelncTaBJ/IeHHe CcOoBIamawnT /kKak
IIOKa3aHO IEepPBHMH BOCEMBI0 CTpOYKaMu/ .
Ins oTpullaTeNIbHEHX YHCeJ Ipolenypa
BHYHUCJIEHUA IOBOHUYHOT'O HOOIOJIHEHUS CJie-
oymwomas @

1. 3anucaThs OBOWYHOE MOpencTasiie-

HUue abCoOJINTHOI'O 3HAYEHUA,
-5 3anucarts 0000 0101.

2. BHIIOJIHUTE IOOIIOJIHEHHE IOJIy-
YyeHHOTOo Yucna, T.e. 0000 0101=1111
1010 />ToO HaA3HBAETCHA NOOINOJIHEHUEM
0O eOWuHHLE/ .

3. JoBaBUTh E€OUHULY IJSA IOJy-
YeHHUHA OBOWYHOI'O monosiHeHus /1111
1010=1111 1011=-5/.

Ins npuMepa paCCMOTPUM IOBOHY -
Hoe ponoJyiHeHue uucna 1111 1011:

T.e. OJA

1111 1011 = 0000 0100
0000 0100+1=5,

T.e. 1111 1011 saBaseTcsa npelcTaBle-
HueM -5,

3amMeTuM, 4uTO uucyo 1111 1011
MOXEeT TaKXe HHTEPHNpPeTHPOBATBhCS Kak
25119, ecnu 6H 3TO PAaCCMaTpPUBAJIOCh
B IOBOWYHOM CHCTEME, a He B CHCTEMe
C IOOmOJIHEHHEeM OO0 IOBYX. [losToMy Heo6-
XOOUMO TIOCTOSIHHO IIOMHHTBL, B KAKOM
cucTeMe BeNyTCs BHYUCIJIEHUS .

CucTeMa IOBOWYHOI'O IOINOJIHEHHUS
OKa3HBaeTCA OYeHb ynobHoOM nisa apud-
MEeTHKH . [IBOHYHOMOONOJIHEHHHE uYHuCJia
IPY CJIOXEHWH, BHUYHTAHHUH, YMHOXEHUH
WY OeJIeHUWH BHOAKWT pe3yJabTaT B
OBOMYHOM IONOJIHEHUH. DTO CBOMCTBO
HCIIOJIb3yeTCA B MPOLIECCOPHHX CHCTe-
Max TIPU NpencTaBJIEHHUH I10JIOXKHUTEJIbHHX
U OTpHUATEeNBHHX 4Yuces.

XoTs OBOWUYHOE MOMNOoJiIHeHue obec-
neyuBaeT MpelcTaBJ/IeHHEe OTpHllaTeNdb-
HHX 4YMCeJsi, paluyC OEeACTBUS 3TOTO
MeToOa OTrpaHHUYHMBAETCH LEeJILMH 4YUC-—
JlaMH, O MOOYJII® HEe MNpeBHmammumMu 129,
5TOT paIuyC MOXeT OHTh yBeJIUYeH
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HEeCKOJIbBKYMMH TYTSAMH B 3aBHCHMOCTH
OT TOrO, Kakasa QnJjiuHa cJoBa U KakKas
TOYHOCTBL HEeO6XOIIHUMH .

IOBONHASI TOYHOCTDBb

[IpocTeNmyM CIIOCOBOM yBeJuue-
HHUSI pauyca 4YuceJl MOXeT OHTR IIpocC-
TOe yBeJIMueHue 4Yucisia 6uT, HUCIOJIb-
3yeMHX OJIS NpencTaBJIEeHUS KaXIoro
yycryia. 4YacTO 3TO OCyuUeCcTBJISeTCHA C
TIOMOIBI HCIIOJIb30BaHUA IaphH CJIOB
IOJIS TOT'O, YTOOH IMNpelcTaBUTB OIHO
yucyio /puc.l/.

(CTAPWMP BAWT| (MIAIUNY BAHWT |

Puc.1l. JIBoiiHafg TOYHOCTBH

B mpoueccope KP580UK80 3TO
MOXeT OHTBH OCYyHEeCTBJICGHO B ITOMOUIBI
UHCTPYKIIMUY, HUCIOJNb3ylUWUX [1apy pe-
THUCTPOB 3a OOUWH pa3, KOTOPHE MOTYT
pa6éoTraThp OIOHOBpPEeMeHHO C 16 6uTamu.
Hcmionb30BaHue OBYX CJIOB IJIS OIHOTO
YHCJIa Has3HBaeTCsA OBOMHOM TOYHOCTEBH.
B 8-6uTHOM Ipolleccope 3TO pacuups-
eT paguyc OO 65535 umim +32767.

METOJZ] ®MKCUPOBAHHOH 3AISTOHU

IBOMHAsT TOYHOCTH pacumpseT
pamguyc BeJIMYUH, HO OJI YUcCell
MeHblle 1 BOIPOC OCTAaeTCS OTKPHTHM.

Ha puc.2 nokasaHO IpencTaBlie-
HUe C¢ QOUKCHPOBAHHOM 3amnsToi. B
5TOM IIpuMepe 2 6anTa HUCIONbL3YyHTCSH
0Jjiga 3arloOMHHAHHUSA 4Yucia. [lepBHi 6awuT
onpenesniseTcss KaK JIeBHM 6anT OT
IOBOUYHOM 3anaAToOM /OeNCTBUTENbHO

IBOWYHAST 3AMATAS

[0ENAST YACTB|[OPOBHAS UACTB|

Puc.2. IlpencrasjieHUe 4Yucaa c QUKCH-
POBaHHOM 3aIATon

OBOUYHOM 3ansaTon/, BTOpoH 6anT -
ClipaBa OT 3alATOM, YTO IO3BOJIAET
NpencCTasuTh UM TakKue MajiHe ducia,
kak 2-8=1/256, u OpoGume uucina,
Takve kak 3,17. Pemlenue, oOHakKko,
orpanudyusaercsa 1/256 /t.e. 0,004/,
IIpyY 5TOM pamuyC HAXOOUTCH B Ipene-
nax +127.



METOJ IIJIABAMEN 3AMNATON

[Ipy OOBOJIPHO 60J71IBLIOM O6beMe
namMaTH, OTBEIOEHHOM IIOom IIpencTaBiye-

Hue ducen /16 6ut/, MeTOomoM (PHUKCHUPO-

BaHHOI 3amnsATO¥M HEBO3MOXHO MpelcTa-
BUTb TakKue uyucisa, kak 360 000 000
000 myu 0,000000297. 2TH uymHcyaa MO-
I'yT OHTBH JIErKO TpeldCcTaBJIeHH I1pH
HCHOJIb30BaHMU MAHTUCCH U NOpHAIkKa,
T.€. MEeTOOOM IllaBawumey 3alsaTou.
Yucsao 360 000 000 000, Hampumep
MOXeT GHTb 3aluCaHO Kak 0,36-1012
/MaHTucca 6ynet 0,36 u nmopsamok 12/,
a 000000297 MoxeT OGHTH 3alNMCaHO Kak

0297-10-6 /0297 - mauTucca, 6 - mo-
PAOOK/ .

BymeM cuuMTaThk, YTO 2 HamTta uc-
NOJIB3YITCA OJIA TpelcTaBJIEHUSA YHUCIAa
Tak, KaK INokKas3aHO Ha puc.3. OOul
6a¥T ecTh MaHTHCCa, OpyI'oM - IOpAa-
IOOK. Pamuyc 3HaA4YeHHUN MOXeT OHTBL OIl-
penerneH, nojlaras, 4YTO Kak MaHTucca,
TaK U IMOPAIOK 3aloMHMHawTCcAaA B (opMe
IOBOHUYHOI'O OOIIOJIHEHHSI, T.e. OH pa-
Ben +10+127,

[MAHTHCCA] [HOPSLOK|

Puc.3. IpencrTaBjieHHWe 4YHCJa C IJlaBa-
mey 3anaTon

MeTon mnijaBawuey 3dNATON HUC-
NOoJNIB3yeTCA OJia INpencTaBJIEHUS WHPO-—
KOro nuarnasoHa uucesi. 4Yucjya obbe-
MOM 6oOJiee 2 6GadT HUCINOJNIB3YITCA IJA
TOT'O, YUTOOH IojnydaThk 60Jibllee pa3pe-:
meHue /6o0Jsiblle YHUCEeJI B MaHTHcce/.

3amMeTuM, 4YTO, KaK U BO BCeX
IIpencTaBJIeHUAX, TUII IIpeIcTaBJIeHUA
IOOJDKEeH OHITh Oolpenesie’H OJjsi Toro,
YTOOH pacro3HaATh YUCHO. [IoOoO6HHE
2 6aMTa ODaHHHX OTJIMYAKWTCA OOWUH OT
OpyTroro, ecjiu IpencTaBlfARTCA Kak
napa B CHCTEMe IOBOHYHOTO MHOOIOJIHEHUSA
MeTomaMu GUKCUPOBAHHOM MM IjlaBalo-—
men 3anaron. Tull nperncTaBJIEHUA OOJI-
X¥eH OHTBh 3aJIOKEeH B IIporpaMMe.

OECATHUYHOE INPEJICTABJIEHUE

BONMBULIMHCTBO MUKPOIIPOILIEeCCOPHHX
CHUCTEM UMEeKNT OeCATHYHHE BXOIHHE-
BHIXOOHHE yCTpOMCTBa, TaKue Kak KJja-
BUATypa M OUCIIe /MukposiaboparTo-
pUsa fABJIAETCA HCKJIWUEeHHEeM, TaK Kak
TaM KCIOJIb3YEeTCs WeCTHaAuaTepuYIHoe
npencrasneHye/. Tak kKak OecsaTudyHas

cucTeMa 6o0Jsiee TNPUBEMYHA IOJ18 60Jb-
mWHMHCTBA Jioged, MIpolLeccop MJOJIXEH
6HTh TIPHMCNIOCOO6JIEH U K HEeH.
3aTpyldHEeHUsT BH3HBAET MNpeacTaB-
JIeHUe HOeCATUYHHX YHCesl B IBOUYHOMH
cucTeMe Tipoueccopa. Insa npuMmepa Io-
NycTHUM, YTO IeCATUYHOe Yuciyo 28
CUUTHBaAeTCs C KJaBuaTypb. YHCIIO
MOXeT OHTHL IHnpeobpa30BaHO B IOBOUU-
HHIt 3kBuBasenT 0001 1100 /1C/, oar
HAKO, €CJIM 3TO YHCJIO NOKa3HBAETCH
Ha Oucrnjee /IecATUYHOM/, TO OHO
OOJIXKHO OHTBE BHOBB Mpeobpa3OBaHO K
IecATHYHON cucTeMe, K uudpam 2 u 8.
AJiIb TEpHATHBHEE MeTOO - MepeBon
KaxXooy pmecaATHudHO¥W unudpeH B He3aBHCHU-
Moe 4-6uTHOe cJjioBO /cumBoi/. IBa
4-BUTHHX CJIOBa 3aTeM OObeOUHAKNTCS
B onouH 6BauT. TakuM oBpasom, 28 6y-
metr xomupoBaThbcs kak 0010 1000.
9TOT KOI HAa3HBaeTCHa OBOUYHO-OEeCcsa-
TUYHEM kKomoMm /IOIK/. 3ameTuM, YTO
BCe OBOMYHHE cuMBOjsH ¢ 1010 u 1111
HUKOI'Ia HEe HCIIOJIB3YyWTCS B IOBOHUYHO-
OecATUYHOM nperncTaBiyieHuu. JIOK yacTo

HCIIOJIb3YyEeTCsT B CUCTeMax, KOTOpHEe
UMEelT OeCATHUYHHE IIOpTH BBOMA/BH-
BOOa, TaK KakK »TO OcBO6boOxmaeT OT
npouecca OecCAaATHYHO-OBOUYHOI'O IIpe-
obpasoBaHusg. OOHO HeyIno6CTBO Me-
Toma - He’addeKTHUBHOE HCIIOJIB30OBaHUE
obpbemMa namaATu. CaMoe 6GonbuiOe Oe-
CATHYHOE YHCJIO, KOTOpoe MOXeT OHTHh
3alloMHeHO B OBawnTe, uUcnosesys IOIK,—
99, Torma Kak B YHCTO OBOWYHOM BH-
oe MaKcHuMaJIbHOE€ YHCJIO paBHO 255.
ApudmMeTHuKka TaKxXe IJIOXO IMOOXOOUuT
ona IOIOK, Tak Kak 3TO "HeeCTeCTBEeH-
Haa" cucrtema uuces. OmHako 6G0JIb-
mUHCTBO MIlI oB6eclieduuBaNTCH CIllelu-—
AJIbHEIMM HHCTPYKUHUAMM OJIS CBSI3U C
IoIOK.

AJIOABUTHOE MNPEICTABJIEHUE

MHOTr'He NpOolLEeCCOpPHHE CHCTEMH
OOJIKHH paboTaTh He TOJNBKO C Yucja-
MH, HO U Cc O6ykBamMu. KOMIIBITEpPHHMH
TepMHHaJy, HalpuMep, IOOJIXeH YUTaTh
CHMBOJIH C KJIaBHATyPH U IOCHJIATH HX
Ha KoOMIIbHWTep. ByKBH HOOJIXHH OHTBH
KaK-TO NpencTaBJiIeHH OBOWYHEIMH CHM-
BOJIaMH .

Haubojsyiee 4acTO IHNpUMEeHSANHHUNCSH
OJIsT 9TOr'O KOO, COOTBETCTBYyKWMUH
T'OCT 13052-67, mnpuBeneH B Tabin.l.
KaxgoMy CHMBOJIy CTaBUTCS B COOTBEeT-
CTBHUE IOBOUYHOE 3HAYeHHe. DTOT KO&
HCIIOJIb3yeTCsI, B OCHOBHOM, Oy o6ec-
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Ta6nuna 1

Kon CumBoi | Kon CumBoOJ Kon CuMBON Kon CumBon

00 . nIycC 20 npoben 40 G 60 0]

01 H3 21 ! 41 A 61 A

02 HT 22 ’ s 42 B 62 B

03 KT 23 # 43 C 63 11

04 KII 24 X 44 D 64 I

05 KTM 25 % 45 E 65 E

06 JA 26 & 46 F 66 0]

ACK

07 3B 27 ' 47 G 67 T

08 Bl 28 ( 48 H 68 X

09 I'T 29 ) 49 I 69 u

0oA Iic 2A * 4A J 6A 71

OB BT 2B + 4B K 6B K

oC 1o 2C s 4C L 6C JI

oD BK 2D - 4D M 6D M

OE PyC 2E s 4E N 6E H

OF JIAT 2F / 4F 0 6F 0

10 AP1 30 0 50 P 70 I

11 (cvl) 31 1 51 Q 71 s

12 (Cy2) 32 2 52 R 72 p

13 (cys) |33 | 3 53 | S 73 c

14 CTn | 34 4 54 T 74 T

{cya)

15 HET 35 5 55 U 75 y

16 CUH 36 6 56 \% 76 X

17 KB 37 7 57 W 77 B

18 AH 38 8 58 X 78 b

19 KH 39 9 59 Y 79 Bl

1A 3M 3Aa : 5A Z 7A 3

1B AP2 3B 3 5B C 7B i

1C PH4 3C < 5C v 7C iC)

1D PH3 3D = 5D 1 7D I

1E PH2 3E > 5E A 7E g

1F PH1 3F ? 5F - 7F 3B
NeYyeHus crneuuanbHHX QyHkuu#. Kon KOO B COOTBETCTBYKWHN CEMHCEerMeHTHHI,
"OA", Hamnpumep, HCHNOJIb3yeTCA IOJd OOCTATOYHO B3IJIAHYTBH Ha TabGiuuy
BHI30Ba JIMHUM 3arpy3KHU Ha OUCIJIEN "looked up" /puc.4/.
WY TledyaTawmee yCTpPOMCTBO.

O6masi nmpo6bJsieMa NporpaMMHUpoOBa- NPEOBPAIDBAHME 7-cezmenmusid kod 3na 0
HUSA - I[IepeBOl HOAaHHHX U3 OOHOT'O KO-
Ja B Opyro#. [nsa nprMepa pacCMOTPHUM { 7-cezmenmubiu kod dng {
npo6jieMy 3amnucH meCTHAaOllaTepUuydHHX D OGABHTL [ BOHYHbLIA
uudp HA Oucrner /ceMUCerMeHTHHI/ . KOO K HAYANY TAGMY- 7-ceamenmuoill kod dna 2
I TOro UYTOBH OIpenesuThb, KaKue bl ALPECOB

CermMeHTH 6ynyT BKJIOYATBCH Ha IOUCII-

nee, IOnA KaxOoro CHMBOJIA TpebyeTcs TION99ATH COLEPKAMOE

npeobpasoBaHHe W3 OBOMYHOTO KoIla B BbIYHC NERHOTD

CeMHCEerMeHTHHI. D9TO OCymeCTBJISeTCSH ALlPECA

C IIOMOWBI MEeTOma, Ha3HBaeMoOI'o *

table look up. CermMeHTHHE KOOH IJIS -

KaxOooro CHMBOJIA 3allOMHHAKTCH Kak PAGOTA dna F
CIIHCOK B IIaMATH, NpencTaBJI€HHHIM

Tabnuuer. YTobm IIepeBeCTH IBOHYHHMN Puc.4. CeMucerMeHTHoe npeobpa3oBaHHUe
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[IepBH! BHXOL B Tab6iyi.l comepXuT
CeMHCerMeHTHHH Kon nmia 0, clnenyomui
BHXOO - mjisA 1, U Tak panee. CHauana
OBOMYHOE YHUCJIO NpeobpasyeTcsa U pmobaB-
JIS€TCA K anOpecy IIepBOI'O BHXOOA B
Tabsi.1. Pe3yJbTaTOM ABJIAETCH anpec

Tabaule BHXOIOOB, CoIepXauuxX xejae-
MBI CeMHUCeI'MeHTHHH KkOI. ColIepxaHue
agpecyeMo ssYerKM 3aTeM 4YuTaeTcHd,

U Ha 3TOM Tipeobpas3oBaHUE 3aKOHYEHO.

MATEMATHUYECKHUE AJII'OPUTMHI

KanbKyJIATOPH, BHIIOJIHEHHHE HAa
OoCcHOBe MII, oOCywWecCTBJAKNT LOeJIeHue,
YMHOXEeHHe, ollpenejyieHne CHHyca, KO-
CHHyCa ¥ MHOTO OpPYI'HX MaTeMaTudec-
KUX oIlepauudt. Yucto apudmeTHyeckKue
Xe BO3MOXHOCTH IIpoleccopa
KP580MK80 /M BosbHMHCTBA OPYTHX
8-6UTHHX NpoLeccopoB/ CBOOATCSHA
TOJIBKO K CJIOXEHHI U BHYHTAHUI.

OnHaKO, UCTIOJNIB3YSA TOJIBKO IIPOC-—
TEHIE OIlepalluHd CJIOXKEHHUSA U BHYUTAHHA,
MOXHO INpencTaBUTh JOOHE CJIOXKHHE
MaTteMaTtudeckue OQyHKIHH. YMHOXeHHe
MOXeT OHTHh IpencTaBJIEHO OYEeHL IpoC-
TO C IIOMOmMBI CEepHU CIJIOXKEeHUN U
COBHUIOBJJIA TOI'O YUTOOH IIOCMOTPETH,
KakKk BCe 2TO peJjlaeTCf, pacCMOTPHUM
npouecc yMHOXeHHs "BpyuHyw". MHO-
XUMOe yMHOXaeTCs TOJIBKO Ha OOHY
uudpy MHOXHUTEJIA 3a OOuH pa3. Pe-
3yJIbTaAT C Kaxoon nocnenymwuen mnudp-
PH MHOXUTEJNIS COBUI'aeTCs BJIEBO Ha
OOHY TIO3UIUI H pe3yJabTaTh CKJIaguBa-
wTca. [logo6uas npouenypa ocyumecTB-
ngeTCcsa U OJiA OBOWYHHX 4YHcesl. Yucio,
YMHOXEeHHOe Ha 1, paBHO caMoMy cebe,
a 4ucJjio, yMHOXeHHOe HaAa 0, paBHO O:

1011
1001
1011
0000
0000
1011
1100011

X

TakuMm o6pas3omM, olepalui yMHO-
XeHHUSA MOXHO OCYIEeCTBUTh TOJIBKO C
NoMOomb0 COBHI'a U CJIOXEeHUSA , TaK Xe
BHIIOJIHAETCS U OeJiIeHue: HUCIOoNb3ys
CIOBUI' U BHUYMHTAHUE.

BHYHCJIeHUWe TaKuxX OGyHKUU#,
sin X uaM cos X, fABJsAeTcsa 6osee
CJIOXHOM oIlepanuer. AJTOpUTM nNpen-
cTaByieHusa OYHKUIUM CHHyCa TaKOM:

Kak

3 5 9
sinx=x - X + X - x7 + = —ee

3.2 5.4.3.2 7! 9!

Ha nmpakTuke MOXeT OHTB BHYHC-

JIEHO TOJIBKO KOHEeYHOe 4YHCJIO cJjilarae-
MHX. 3TO IIPUBOIHUT K alNIpOKCUMAIIWU
pe3ynbTaTa, HO OYeHb TOYHOM, eCJiu
BHUYHCHSgeTCa 60Jibuioe YHCJIO TEepMOB
/4TO He mpobrnema s MI/.

I[IocnenoBaTeJsILHOCTHL , OIIHCAaHHAA
BHIIEe, oOb6ecrieduBaeT aJITOPHUTM IJIsI
BHYHMCJIEHUSA CHHyCa yrja. s Kaxnoown
MaTeMaTHYeCcKOoH O(QYHKIUHM TakKxe cyume-
CTByeT aJITOPUTM, KOTOPHMN MOXHO
BHUYHNCJIUTh, HUCIOJNIB3YA TOJIBKO 3JIeMeH-
TapHHEe onepanuu MII.

IOUATHOCTHUKA U IIOUCK HEHUCIIPABHOC-
TEHR

Ypox 16

NOPTATUBHHE IOWATHOCTUYECKHE
YCTPOUCTBA. IIOUCK HEUCIPABHOCTEM
B MHUKPOIIPOLECCOPHBIX CHCTEMAX

[Io oueHkaM cleuydasucToB, B 1979
I'. BO BCeM MUpE B pa3JIMYHHX Npubopax
ucrionb3oBajsyiock 10 6siH. nudposmx HUC.
Cpenusas uacToTa oTkazoB UC sa ron
cocTaBnsgeT 1%, cpelHee KOJIUYECTBO
OTKas30B 3a ronm paBHoO 10 MiH. A ecnu
y4yecTb, YTO CpeIHAs CTOHMMOCTH OIHOTO
peMoHTa okosio 100 py6ise#, TO HECJIOX-
HO TNOOCYUTATh, YTO KaXIOu¥ I'OnO Ha pe-
MOHT TpaTtutcsa 1 6iH.py6. TakuMm obpa-
30M, NoJlydaeTcs, YTO HA DPEMOHT IpH-
60pa TpaTUTCHA eXeromgHo cymMma 6ojnbmas,
yeM CTOMMOCTB BCeX MHKpPOCXeM, BXOnOs-
muxX B ero cocTaB.

Npub0OpH, MNOCTpOEeHHHe Ha .6a3se MII,
HMeT 6O0nbulyld HAOEXHOCTH M Jydune
XapaKTepuCTUKH. HO Ipu 3TOM IMNOABJIAKNT-
CcA HOBHEe IpobneMn O6CJIyXuUBAHUA, Ouar-
HOCTUKH U peMOHTAa, HeOB6XOOUMOCTB HO-
BHX OUArHOCTHYECKUX NMpUBOpOB, a Tak-
e MeTOonmoB INpoBepKHM. TaKuMH IOHAT'HOC-—
THYEeCKUMH NpubopamMy MOTYT OHTBH JIOTH-
YeCKUM NpO6HUK U JIOTUYECKUN CTHUMYJISA-
TOp, CHUTHATYpPHHN aHajlu3aTop, aHaJlusa-
TOP JIOTHYECKHX COCTOSIHUHW KU OCLUIIIIOT -
pad.

JlornyeckHue TPOOHUKU U JIOTHYECKUue
CTUMYJIATOPH IMpenHa3HAa4YeHH OJIg onpene-
JIEHUSI ¥ CTHUMYJIMPOBAHUA YyPOBHEN U HUM-
NyJIbCOB B JIOTHUYECKHUX lensax. OTH TIpU-
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60pH OuYeHb 290PeKTHUBHH NPU OUATHOCTHKE
UHPpPOBHX YCTPOHCTB, YyIOOOHH B 5SKCIIJIya-
Taluu.

JIOTMYECKHUE IPOBHHKHU

Jloruueckue INpPOOHHUKHU OllpenendoT
COCTOsIHHE JIoTHYecKo! pnenu. C roMoumbio
IPOCTHX JIQMITOBHX HHIOIWUKATOPOB OHHU II10-
Ka3HBaKWT JIOTHUYECKOE COCTOSHHE Lenu U
[IO3BOJISIOT ONpPEenesIuTh KOPOTKUE UMIYJIb-—
cH. [lpoBeODeM 3KCIIepMMeHT, B KOTODPOM
JIOrTHYeCKHe CUuTHamne lerneil MHukpoJsiabto-
pPaTOPHUU HCIOJIb3YITCA IJis OEeMOHCTpa-
LIMY TIPUMEeHEeHUSA JIOTMYEeCKOI'O IpOOHHKA
KUT-1.

1. Y6egutech, 4TO MHKpoJabopa-
TOPUS BKJIOUEeHA M CBETUTCHA OUCIJeH.
Ecnu pgucrijsiet He CBEeTHUTCHA, IIpoBepbTe
BHIKJIOUATENb CeTH M HAXMHTE KHOIKY
CBPOC.

2. [NogkioyuTe NPOBOOHUKH MNHTa-
HUSA JIOTUUYECKOI'O INPOBGHUKA K MCTOYHH-
Ky rnuTaHusa +5 B. UCTOYHMK IIMTAHUSN
IIPOBEPSAEMOTrO yCTPOHCTBA MOXET HC-—-
IOJIb30BaThCA B TOM Clydyae, eCJIi OH
obecnevyuBaeT OOINOJIHUTEJIbHHN TOK
/60 MA/ NpobBHUKA.

3. JlaMrniouka Ha
BHJaeT HHOOpMALUK O
TOAHHUU Lenu. Kaxnas
3HBaeTcsa y3JIOM. Bce
CTBEHHO COeIUHEeHHHEe IIPOBOOOM MexXIy
cobor, ABNANTCA YacCTsAMU OIOHOTO y3Ja.
Korpma MeTasiiMdeCKUM KOHUYHWK IMIpOOGHUHKA
HHYEero He KacaeTcCs, JiaMIouka TOpUT
TYCKJIO. 3TO COOTBETCTBYeT BHCOKOUM-
IeJaHCHOMY COCTOSIHMI0O HJIM OOPHBY IlE€MH.
Ecnu Takasa uUHOWKAUUS TIOABJIAETCH,
Korga KOHUUK MNpPpOOHMKA HAaXOOUTCSH B
KOHTAKTe C JIOTMYEeCKHUM y3JIOM, 3TO
O3HauaeT Hanuuue "ceporo" ypoBHA,T.e.
YPOBHSI, 3HAYEeHHEe KOTOPOT'O HaXooutcd
Mexay Jsior.0 u Jsor.l /puc.l/. Ecau 6wl

KOHILIe NIpOOHUHKA
JIOTUYECKOM COC-
TOUKa el Ha-
TOYKH, Hernocpen-

2,4 B ‘CBEqEHHE APKOE Jior.1
0.8 B CJIABOE ~ "CEPBEIN"
’ CBEYEHUE YPOBEHB
0 JIAMITOYKA
HE T'OPUT JIOT .0
Puc.l. Toporu TTJI Ons NOTHYECKOTO

npo6Huka KUT-1

3TOT y3eJl OHJI LWMHOM C TpeMs COCTOs-—
HUAMH /CO BCeMH 3alpemeHHHMH BHXOIa-—
MH yCTpOWCTBO/, TO Hanuuue "ceporo"
VYPOBHA OHJIO OH HOPMAJIbHEM SABJIEHUEM.
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Ho Hanmuuue "ceporo" ypoBHS Ha OO6GHY-
HOM JIOTHYECKOM y3Jjle YKa3HBaeT Ha
HEeUCIPaBHOCTD.

4. NPUKOCHHUTECH IMYNOM IMPOBHUKA

K muHe "3emng". JlaMOoouka HA NMPOBHHU-
Ke IOJIXHA TOoracHyTh, UHIOULUPYSA
nor.0.

5. IIPUKOCHUTECH myIroM NpoOHUukKa
K muHe +5 B. JlaMIioOuka 3aropaetrcs
Apdye, UHOWMUUPYS Jior.l.

6. Hcnonb3ysl JIOTUYECKUN INPOOHUK,
NPO3OHOUpPYHTe BHXOOH 13, 12, 11
MuKkpocxemu D37. Mepuawmuit cBeT ykKa-
3HBaeT Ha Haluyue OHCTPOU3MEeHSIWUX—
CsI CUTHAJIOB B 23TUX LenaxX. Eciu ongHa
U3 3TUX LIMH CKaHUPOBAaHHUA KJjlaBHATYPH
HeucCIipaBHa, TO C IIOMOmbK IIPOBGHHKA
MOXHO JIe’KO BHSfIBUTH 3TO.

7. Ternepb MNOOKJIOUYUTE MPOOHUK
K BHXOOY 2 MHKpocxemun D55. JlamMrnouka
Ha Npo6GHUKe IOJIKHA fAPKO 3aropeThbCcH,
UHOULUPYSA Hajuuue Jjor.l.

8. Temnepb HaxXMuTe KHOIKY F kina-
BUATYpPH. Mepluamomui CBeT JIaMIIOYKU
INIpoOGHUKA, TPUCOEOUHEHHON K HOXKe 2
MUKpocxeMmu D55, ykasmBaeT, 4YTO KHOI-
ka F nepuonuuyeCcKu onpamuBaeTcsa U MII
"3gaeT" ee cocTosHHE.

C noMomplo JIOTHYECKOI'O IIpOoBGHHUKA
BO3MOXHO 3OHOUpPOBAHMHE Y3JIOB MHKDOJIa-
6opaTopur. HUCMNONB3ys CXeMy MHKpOJa-
60paTOPHUH, MPO3OHIOUPYUTE Npyrue y3JIH
MUKPO-OBM. CpaBHHUTE pPe3yJIbTaTH C OXU-
DaeMEHMH, OCHOBAHHBEMU Ha 3HAHUAX O
MUKDPOJIa6OpaTOPHUU U IIpOoTpaMMe MOHUTO-
pa. I[IpoBepbTe JIMHUU WHH, BXOIOHHE U
BHIXOOHHE TOPTH, YyIpaBJjsgwmue Ilellu.

Bu O6HapyXuTe, YTO BCE& 3THU CXEMH
paboTawnT.

UTakK, JioTMYEeCKU¥ INIPpOBHUK - 3TO
CaMOCTOSATEeJNIbHOEe, JIerKoe B IIpUMEeHEeHUHU
YyCTpPONUCTBO, IpelHa3HaAUYeHHOe IOJsa Npo-
BEepKH JIOTHYEeCKHUX Y3JI0B. [IpOBGHHUK
MOXeT HCIIONIb30BaTbCHA IOJIA NPOBEPKH
LIeJIBHOCTH lene#, IOemudpauuud agpeca,
CHUHXPOHH3AllUU paboOTH IepekJjiouaTresnein
¥ mMH. OH TakKXe HCINOJb3yeTCHa OJis
IIPOBEPKH OllepallMOHHHX XapaKTEepHCTHK
JabopaTopuyd B HIATOBOM peXHUME.

JIOTUYECKHUE CTHUMYJISATOPH

JJoruueCcKu CTHUMYNATOp U3 Habo-
pa KUT-1 aBnsgeTCAa BHYTPUCXEMHHM
CTUMYJIUPYIOLIUM YyCTPOUCTBOM. OH aBTO-
MaTUYEeCKHU BHIOAET UMIYJIBCH Tpebye-
MOH JIOTHUYECKOM MNOJIAPHOCTH M aMIIJIUu-
TYIH .



[IpoBeneM s3KCIEepUMEeHT C UHCIOJb-
30BaHHEM JIOTHYECKOI'O CTUMYJIITOPA VI
IIPpOBEPKH Y3JIOB MHUKPOJIaBopaTOpHUH .

1. lomcoemwHUTE JIOTHUYECKUI
CTUMYJISTOP K KJIeMMaM NUTAHUA MHUKPO-
J1abopaToOpHH .

2. HaxmuTe W OTHNYyCTHTE KHOIKY
Ha CTUMyJIATOpe. HabjmwogarTe C MNOMOUbI0
JIOTMYECKOI'O IpOB6HHKA, MNOIKIIIOYEeHHOTO
K CTHMYJIATOPY, OINUHOYHYK BCIHUWKY Ha
HHIUKaTOpe.

3. HaxmuTe U 3aJepXuTe B Haxa-
TOM MOJIOXEHHWH KHOIIKY Ha CTHUMyJIATOpe.
YOoocToBepbTeCh, YTO MHOMKATOP Ha
JIOTHYECKOM NpOOHUKe HaduHaeT O6HCTpPO
BCHHIXUBATh. Tenepb CTUMyJATOp "3a-
nporpaMMrMpoBaH" Ha BHOAuy [oOcCJenoBa-
TEeJIBHOCTU HMIIYJIBCOB.

4. TIpPUKOCHUTECH KOHUYHKOM CTHMY~-
JIATOpa K HOXKe 9 MumKpocxemml D 53.
ilomaBariTe nocsieOgoOBaTENbHOCTL UMIIYJIb-
COB. B OuHaMuke yCJHIIMTE MNOTpecKuBa-
HUe /puc.2/.
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Puc.2. CxeMa NOOKJINYEHHS TPOMKOIO-
BOPHTEJIA B MHKpoJsilabopaToOpHH

5. MNonpo6yiTe CTUMYJIUPOBATDH K-
HH "nuTanue" u "semna". C nmoMombio
JIOTHYECKOTI'O NMpO6HuKa 6yrmeTe Hab6J0-
OaThk, 4YTO CTUMYJIATOp HE MOXeT HUx
NepeBo3O6yAUTb. 3TO MNPOUCXOOUT IOTOMY,
TO HCTOYHMK MUTAHHA HMeeT ropasno
MEeHBUIM#A BHXOMOHOM HMIEOAaHC, 4YeM JIO—
THYeCKHe yCTpoHcTBa, Ui BO36yXOe-
HUA KOTOPHX MNpelHAa3HaYeH CTUMYJIATOPD.

UTak, JOrudyecKuit CTHUMYJIATOD
MOXeT IoHmaBaTh Ha CXeMy JIM60 OIUHOY-
HBl€ MMIIYJIBCH, JIMOO Ia4YKHM HMIIYJILCOB.
CTUMYyJIATOP MOXET TaKXe HCIOJIb30BaTh-—
CA KaK reHepaTOp PAas3JIMYHHX paspeuain-
IMX CHUTHAJIOB M CUTHAJIOB CHHXPOHMH3a-
IIUH .

Vpok 17

CHUT'HATYPHHE AHAJIM3ATOPH

CUrHATypHHE aHaJIM3aTOpH - 3TO
Crienuarnu3vupOBaHHLHE NPUOGOPH, HCIIOJIb-

3yeMule Npd pas3paboTke, NPOU3BOLOCT-
Be U OO6CNHyXUBaAaHUH paIUuOHU3IMepUuTeJIb-
HOHN annapartypn. CUTHATYpPHHH aHallus,
TIPOU3BOIOUMHK C IIOMOIBI CHIHATYPHO-
'O a”Hajus3aTopa, [O3BOJIS€T C BHCOKOH
CTEeNeHbl OOCTOBEPHOCTH JIOKAJIU30BAaThb
nedekKTHHE JIOTHYEeCKHEe y3JiH.CUTHaTyp-
HHIM aHaJM3aToOp NnpeobtpasyeT OJHUHHHE

U CJIOXHBEIE TOTOKH IIOCJIeOBAaTEJNBbHHX
IOBOWYHEIX JAHHEIX B JIOTHMUECKHX Yy3Jlax MUKPO—
MIPOIIECCOPHHX CHCTEM B 4-3HAaYHHE CHI-
HaTypH. CpaBHUBAs HUX C 3TaJIOHHBIMU
CHUTrHATypaMH, MOXHO CYIOUTB O IIpaBHJIb-
HOCTHU paboTH y3Jja. IJyiIa CUTHATYPHOI'O
aHaJii3a MHCHIoJIb3yeTcsa Habop CHMBOJIOB,
copmepxamu#t 16 3HakoB /0-9, A, C,

F, H, P, U/. Bce 2Haku MOXHO JIETKO
OTJIMYUTHL IOpyI' OT Opyra. 3TO IIO3BO-
JIfeT HUCKJIOUYUTBE OomubKy orneparopa, KO-
TOopass MOXeT BO3HUKHYTH HM3-3a CXOICT-
Ba B CEeMMCErMeHTHOM u306paXeHUU He--
KOTOPHX WeCTHaOllaTepHYHHX 3HAKOB
/HanpuMep 8 u B/.

B obuweM crny4dyae, KOHTPOJIbHHE
TOYKH B IpennosiaraeMoyl 30HE HeHCI-
PABHOCTH 3OHIOUPYVHTCS CHUTHATYPHHM
a”HanuszaTopoM MHO O6HapvxeHUs
CHI'HATYpPH, OTJIHYHON OT STAJIOHHOH,
3anyuCaHHO¥ B HHCTPYKIHU IO OBCHAYXH-
BaHUI, 3aTeM LeNb NPOXOXIEeHUS CUI-
HaJjia NpocJjieXuBaeTcsa B O6paTHOM IIO-
paAdKe OO OOHapyXeHUus IpaBUJIbLHOM
CHUTHATYpH, YTO obiervaeTt JjokKaju3a-
uuw nedpexkta. [locne obHapyxeHus ne-
dexTHOro y3Jjila yTouHseTcs IOedeK THHIH
KOMIIOHEHT. CUTHaTypH, COOTBETCTBY-
omyue LUudpOBEM y3JiaM, AHAJIOTHYHH
u"HopMauuy O HaANpsAXKeHuu u dopme
UMIIyJIbCa nOJI aHaJIOT'OBOM CXeMu. Cur-
HAaTypH B y3JlaxX nonayvawTtcsa Onaroga-
psg TEeCTOBOM NporpamMMme, KoTopasa Ire-
HepupyeT COOTBETCTBYWIHE HCIIHTATEeJb-
HEHIE CTHUMyJIUpyHUHe CHUI'HaJlbk U obecrne-
YyyuBaeT INPOBEpPKYy OTOENbHHX YacTeiu

cxXeM.
OmnpenersieHye 3TAJIOHHHIX CUTHATYP

3aKJIYaeTCs B HCCJIegOBaHUWM 3aBerno-
MO HCIIpaBHOT'O Npubopa M 3alnucu Cur-
HaTyp kKaxgoro ysJjia. Takod nogxomn
HCIIONIb3yeTCs, IOCKOJIbLKY OYUEeHb Tpyo-
HO NpenycMOTpeThb TO OI'POMHOE KOJIU-
YecTBO CJOXHONW uHoOpMauuum, KOTOpoOe
COOEepXUTCHA B Kaxmgow curhHartype. CHA-
THE IIOJIHOTO KOMIIJIEKTAa 3TAaJIOHHHX
CUTHATYpP 3aHUMaeT MHOI'O BPEMEHH, U
IIpY 5TOM MOT'yT OHTBH IOONYyUIEeHH pa3-
JIMYHHE ommMbku. ECJSIM IIpH KOPpPEKIUU
CXeMH Ipubopa HM3MEHHUTCH COLoEepPXH-
Moe XoTsa ©Om onHoro cJisosa II3Y, ToO
MOT'YT U3MEHUTBCS BCEe MHJIM OOJIbBUIMH-—
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CTBO cuUrhHaTtyp. IlloaToMy BCerma He-
06X0oOouMO yIOOCTOBEPUTBCHA B TOM, 4YTO
HOMep Tipubopa COOTBETCTBYEeT HCIOJIb-
3yeMo¥ mokyMeHTauuu. Takoro IOHATUA,
Kak "TouTu IpaBujJbHasg cUrHartypa'

He cymecTByeT; OHa MOXeT OHTBH Jubo
NpaBUJIbHOM, JINOO HENpaBUJIBHOMN.

s rIoJlydyeHUusT CUTHATYP Ha
CUTHATYPHHNY aHaJlu3aToOp OOJIXHH OHTH
NnomaHH cJienywmue curxsane: IIVCK,
CTOIl, TAKT, IIAHHBIE. Ha Bxon JAHHEIE
TIoJaeTCsi CUTHAJI C IpoOBepsaeMoro y3Ja.
CurHanu I[IYVCK u CTOIl, dopMupYyEMHE
nIpoBepsieMsEIM YyCTpPOMCTBOM, oIpene-
JIAINT COOTBETCTBEHHO HAauvaslo U KO-
Hell CUIrHaATYypHOMW O6paboOTKU IOCTYIIUB-
mUX CUTCHAJIOB. B 3TOM "OKHe H3Mepe-
HUA" IJaHHHE 3alUCHBAKNTCS B PEerHcTp
aHaJM3aTopa CUHXPOHHO C CHUI'HAJIOM
TAKT, TakXe CHHMaeMsM C IIpoBepse-
MOI'O yCcTpomncTBa. B IOOKyMeHTAllUHU IO
ob6CcayXUBaHUI NpoBepsaeMoOr'o npubopa
yKa3HBawWTCA TOUYKHM CbeMa 3TUX CHUT-
HaJIOB.

B 3KCIIepUMeHTaX, OIHCAaHHHX HHU-
Ke, MNPOBEpANTCS CUTHATYPH OTIOEJIbHEHX
y3JIOB MHKpoOJlabopaTOpUH B HECKOJIBKUX
pexuMax U paccMaTpuBaeTCsI CBA3b CUI'-
HATYyp C YacTAMH CXEMH.

CBOBOIHE PEXHM MUKPOIIPOLECCOPHOH
JJABOPATOPUHU

[Ipy CcBOGOOHOM DEeXuMe HUJIH DEeXU-
Me CBOBOJIHHIM IPOI'OH MuUHUMaNbHAas
YyacTh CXeMn /B 3TOM ciydae - MII/
IpoOBepsaeT 110 BO3MOXHOCTHU OOJIBbUIYIO
OCTAaBUIYyIOCS 4YaCTh CXEeMh, DTy 4YacCTb
CXeMH YacTO Ha3HBawT ee agOgpoM. B
5TOM CJiydyae Heob6s3aTeJsIbHO, 4YTOOH
I3y, 03V u ycTpoMcTBa BBOOa/BHBOMIA
6HIIM paboToOCNOCOOHEMU. Jlio6asi BeTBb
o6paTHOM CBA3M /Takasg, Kak mUHAa
IOAHHHX HWJIM TIpepHBAaHusaA/, uoymas K
MII, nmoJKkHa pas3pelBaThbCsa TakK, 4YTOOH
Ha ero paboTy He BJIMAJIUM HeNpaBHJIb-
HEIE MJIM HEeOXUIOaHHHE CHITHAaJH.

SToT MeTon IIO3BOJIAET IMOJYYUTH
UCHNHTAaTeJIbHHE CTHUMYJIH, HeOo6XOoOuMHe
OJIsI U3MepeHusa CUrHaTyp. [IpeumymecTt-
BOM HCIIOJIbB30BAaHUA TaKOT'O pexuMma
ABJIL€TCA TO, 4YTO OJI1 Hero TpebyeT-
CA HCIIPABHOCTH TOJIBKO OYEeHBb Heb6OoJIb-
moH yacTH cxemH /MII, reHepaTop TakK-
TOBHX HMIIYJIbCOB H CXeMa NUTaHusa/.
OnuvumeM rnoJsiydeHue CHUTHaTyp B cBo6om-
HOM pexume.

CMeHUuTe IepeMHYKY 1 Ha IaHeNu
NIMHE OJaHHHX Ha IrnepemMeiuky 2. IIpu
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S5TOM pa3pHBaeTCHA LelNb UWHHH OaHHHX
Mmexny MII u oCcTasyIbHOM YacCThH CXEMH,
U nporpamMmMa U3 IMaMATH He OyOgeT CUu-
THBAaThbCaA B MII. TakuMm obpasom, obec-
neyuBaeTCs BO3MOXHOCTH CBOBGOMOHOTO
pexuMa. Ha mmHe naHHHX Bcerpga éynetT
KkoManma MOVA, A /11111110/, xoTopas
aBaseTrcs "nycTton" koMaHnou. MI 6y-
beT CUUTHBATDBb DTy KOMaHIOy, a 3aTeM
npupamuBaTh ajgpec OJIS CUYUTHBAHUA

cenymmer KoMaHOH. BcnencTtBue TOTrO,
UTO WHHA IOAaHHHX CHCTEMH OTKJIIUEeHa

OoT MII, OH KaXIHVW pa3 UCIOJIHAET 3Ty
KOMaHOy/mIpu KaxmooM ampece/.losTo-
My Ha ampecHO¥ umHe MII npoucxonuT
HeNpepHBHHN ITepebop BcCero nojasa amg-
pecos /216/.

B MukponabopaTOpHuH CBOOOIOHHMN
pPeXuM MOXEeT He BHIIOJIHATBCA H3-3a
HEeUCIIPaBHOCTH He6OoJIbIIOTO 4YHcJa
cxeM. K HUM OTHOCATCHA HUCTOUYHHUK
TTUTAaHUA, HUCHNHTAaTEJIbHEHE TIepeMHYKH,
reHepaTop TAKTOBHX HMIIYJIBCOB H
CXEeMH, IOICOeIWHEHHHE HeloCpencT-
BEHHO K yIpaBJIAOINM H aIpeCHBM BH-
BonmaMm MII. B kauecTBe IepBOil /u oC-
HOBHOM,/ T'paHUlLH IOEeJIeHUSs CXEMH I1pHU
JIOKaJIn3al¥H¥ HEeUCNPaBHOCTH B MHUKPO-
IIPOLIECCOPHOM CHCTeMe MOXHO BHOpPATh
AOpoO cxXemul. Ecyiu cuctemMa He pabo-
TaeT B CBOOOOHOM pexumMe, TO INIpob6-
JieMa TIOHMCKa HEeHCIIpaBHOCTH OT'paHu-
YyeHa He6O0JIbIMM YHUCJIOM KOMIIOHEHTOSB.

[TonnyyeHue CUTHATYP:

a/ nomcoepuHuTe 3axuma "L
CHT'HAaTYpPHOI'O aHanu3aTopa K pa3be-
My 3a3eMJIeHHS MHKpoJiabopaTopuu
/ J /, 3axuMe IIYCK u CTOII K BHBOIOY
Al15 /D19/4/, a 3axum TAKT - K BH-
Bony DBIN /D2/9/;

6/ YCTAHOBRUTE NepeKJmdyaTesiy
I[IYCK, CTOIl B curLHaTypHOM aHaJiu3a-
TOpe B IOJIOXEeHUue Z, a IepekJioua-
Tenb TAKT - B mojioxeHue Y. V6emnu-
TeChb, 4YTO HMHOukKaTtop CTPOB B aHau-
3aTOpe BCHHEIXHBaeT, HUHIuuupysa ¢op-
MupoBaHue "okxHa u3MepeHusa", KOToO-
poe uMeeT pa3mep NOJIHOTO adpecHOTOo
nonsa /64 K 6urta/.

Curxasn JAHHBIE BBOOUTCSI B CUI-
HATYPHHN aHaJiM3aTop INIpPH KaXIoM
IIOJIOXUTEJIbHOM Iepenane /dpoute/
curhHasna, T.e. 65536 pas B TeueHHe
KaxOgoro OKHa u3MepeHus /puc.1l/;

B/ CUTHATYpHHN aHaJM3aToOp Te-
Iepb MOXeT OHTE HCIIONb30BaH OJIA
TIPOBEPKH IIpaBHJIBHOCTH Tlepebopa an-
pecoB B CBOOOOHOM pexume. Ilomcoe-
OUHUTE NPOOHUK OAaHHHX aHalMs3aTopa
817, KOTODHI KpoMe TOro paboTaert
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BepHOM M 4TO "aAmpo" cXeMH cKopee
BCcero patortaeT NpaBUJIBHO B CBOOBOI-
HOM pexuMe. ECJM cUTHaTypa hOojayuda-
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Q15 o0 NN ©© LLuSS pus nepeksmoyaTesieil B aHalM3aTope,
- —— 1 L—  unu medekT B sOpe CXEMH WM B Iepe-
‘nmm cTon MHUYKAaxX fnpa, obeclieuuBawmux cBoboOm-
baK HHE pexuM. Takas NpoBepKa IO3BOJIAET
ik COKpaTHUTh YHUCJIO CXEeM, KOTOpHE MOTYT
Puc.l. 3amucCh HAHHHX B AHAIH3ATOP CUHTATbCHA IOTEHIHWAJIbHO HEUCHIpPAaBHBEMY ;

IIpy IIPOBEpPKe aIpecHOIr'o IIoJia B CBO-
60OHOM pexnMe paboTH

KaK JIOTMYeCKUu¥ NpobHUK,
Y6enuTtecr, YTO HHIOULUDYyETCS CHUT'Ha-
Typa 0000, a wHOUKATOP HOAHHHX B
NIpOoOHUKe He cBeTutrca. CursHartypa
HYJIEBOT'O ypOBHA Bcerpa 6ynet 0000;
T/ Ons TIONy4YeHWs CHTHATYPH Ha
mH¥He NMUTAaHUuA /Vn / TTOOKJINYUTE Tpo6-—
HUK IOaHHHEX K JIMHUHW +5 B. Ybemurtecs,
4YTO WHOWLHUpPpYEeTcsa curHartypa 0001 -
XapakKTepuctuueckas cUrhHartypa Joru-
Yeckoif eOUHUUH NpH 3aJaHHHX paHee
MOJIOXEHUAX IMepeksivaTesyiel CUTHATyp-
HOI'O aHajim3aTopa U O QUKCUPOBAH-
HOI'O pexuMa paboTH MHUKpPOJIabopaTopHU
35TO MOXHO BHIOETH, H3MEHSAS IOJIOXEHUS
epekJiyaTesen akKTUBHOT'O QpoHTa
[IYCK, CTOIl curHaTypHOTI'O aHalus3aTopa
U Habmogasgs, YTO CHUTHATypa IIpH 3TOM

K 3eMjie.

IO/ NpOBepbTE& CUTHATYPH Ha JIMHU-
AX anOpecHOW wuHH AO-Al5, ymocToBeph-
TeChb, YTO OCH COOTBA™CTBYHWT 3aluCHaAM
B TabjsiMie. 3TO oO3HadvaeT, 4YTO MI
D11, anpecHune 6ydepm D16-D19 pabGo-
TawT IIPaBHJIBHO;

e/ TOoNnyYuTe CHTHATypH HA BHBO-
ODax ampecHoro peumdpaTtopa /MHKDPO-
cxema D27, BumBOmH 7,6,5,4,12,3,13,
1, 15 u mMukpocxeMu D29-D31 BHBOIH
8/, CpaBHHUTe uUX C 3anucsaMu B Tabn.l.
3TH cuUTHATYypH [NOKA3HBAKWT, YTO amgpec-—
HEE memundpaToOp U MHKPOCXEMH
D23-D25, D29-D31 pab6oTawnT NpaBUIIb-
HO;

%/ Bce cuUT'HATypH B Tabin.l co-
obmwarnT MIOJIF30BAaTEJII0 YTO-TO TOJe3-
HOe. OTCyTCTBHE IIpH IpOBepKe y HecCc-
KOJBKUX YCTPONCTB CHUTHATYypH OOyC-
JIOBJIEHO TeM, 4YTO 3TH YCTPONCTBA HEe
MOTYT OHTBb IIPOBEPEHH B peXuMe CBO-
600HON paboTH: JIU6O OTCYTCTBYET

usMeHnsiercsa. TakuM o6pa3oM, CHUTHATY- AKTHUBHOCTE HAa HUX BHXOIax /IOJjs 3TO-
pa Ha mumHe 5 B -0001 - ykasuwBaeT Ha 'O UM Heo6XOoOuM CHuUTHAJ 3amnucu/, Ju-
TO, 4YTO Takas INpoBepka SABJsSEeTCH 60 OaHHHE HA HUX HEINpenCcKa3yeMH .
Ta6auua 1
KoHnTakT MUK pPOCXEMH KoHn-| Pasbvem
16 17 18 19 27 29 30 31 TakKT

1 755P |HPP1|HPP1| HPPO 49 0000

2 HPP1|1292|1292 44 5555

3 7A0C |1292|HAP6| HAPG 46 Cccc

4 52F8| 7F7F |HPPO|755U|0001B|HAP6|3C97| 3C97 47 TFIF

5 0001B|755U|755P| 3826 48 5H21

6 0001B|755U|755P| 3826 45 OAFA

7 OPFH|CCCC|1293}|3827]0001B 43 OPFH

8 FC75|51FP| 6C23 52 52F8

9 OAFA| 5555 |HAP7 [ 2H70 51 HC89

10 53 2H70

11 3C97|3826| 755P 25 HPPO

12 5H21|UUUU|3C96 |HC89|0001B|3826|3826| 755P 27 7550

13 AF8U 29 HAP7

14 23 3C96

15 755P 42 3827

16 50 1293
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CUTrHATYpPH Ha TaKuX BHBOIAX He MO-
TyT OHTBH MNOJI€3HBEIMA OJIA OUACHOCTUPO-
BaHudaA.Ona uUJJOCTpAlUU HODponesanTe
onepalliu, IpUBEeIeHHHEe HUXe.
[IpoBephbTE CHUTHATYPY JOOON U3
JIMHUY WHHH IOaHHBIX. 3Ta curHaTtypa -
pes3yabTaT OEeNCTBUA BCEeX YCTPOMCTB
MHKpOJiabopaTOpuK, BHXOOH KOTOPHX
BKJIOUEHH Ha WHHY OaHHHX B TeudeHue
nepebopa agpeCHOI'O NOJId pa3MepOM
64 K 6uTa. BHKJINOYUTE IIHTAHUE MHUK-—
poJsiabopaTopuu, a 3aTEM CHOBA BKIIO-
yyuTe ero. I[Ipu 3TOM cursHaTtypa OOHU-
HO HM3MEeHfAeTCHA Hu3-3a TOro, 4YTO B
O3y /B pesyJabTaTe LUKJIa OTKJIOUYEHUS
nuTaHusg/ Tenepb 3anucajuch IOpyrue
/TIpou3BONbHEE,/ OaHHHe,., [lonpobyiTe
MMOBTOPHUTE 3Ty Ollepaluio eume pas.
curLHartypa, BEepOATHO, CHOBA H3MEHUT-
cA.

B cBOGOOHOM pexuMe MII cyuTHBa-
eT KaXOHi BO3MOXHHM ampec u3 64 K
anpecoB. Ecsiu B3ATH "OKHO u3MepeHUsa",
cooTBeTCTByKWHmee azpecam I3V /T.e.
MOMEHTaM BpeMeHU, KOrma Ha mUHe
OAaHHHX IpUCYyTCTByeT uHdopManusa TOJIb-—
ko ¢ N3Y/ - ampeca 0000 O07FF, To u
cUTHaTypa OygeT onpenesisTbCsa TOJIBKO
copmepXxuMaM [I3Y . BOo3MOXeH IOpyTroH
crioco6 opraHusanuu nIpoBepku II3Y uiIn
Opyroro yCcTpouCcTBa MHKpoOsadopaToOpUu
- IIPOT'PaMMHHI .

CMeHHTE TIepeMBuKy 2 B IaHeH
Ha nepeMHuKy 1 /TeM caMEM MH Iepexo-
IUM B ODOHYHHE peXuM paboTH MHUKpOJa-
6opaTtopuu/ . MNomknwuuTe BXonu IIYCK
n CTOIl curHaTypHOI'O aHasusaTopa K
BHBOLY 20 Mukpocxemu D37. YcTaHOBU-

Te BXon IIYCK B nosnoxeHue Z, a CTOI
~ E IIOJIOXeHHue S.

Tabnuua 2
Appec| ComepxuMoe MHeMOHHKAa KomMeHTapuu
8000 3E MVI A, 80 [IporpaMmMyupOBaHue MOPTAa
8001 80 BBoOIa/BHBOMOA
8002 D3 OuT F, B
8003 FB
8004 21 LXI H, 0000 3aHeceHHe HavaJbHOT'O ampeca
8005 00 omnpammsaeMoro I3y
8006 00
8007 11 LXI D, 0002 3arpyska cueTudYukKa
8008 00
8009 02
800A 7E MOV A, M dOpMUPOBAHUE HMIYJIBCOB IO
800B 7E MOV A, M OoTKpHTHUA "OKHA"
800C 7E MOV A, M
800D 3E MVI A, 00 OTtkpuTue "okHA"
800E 00
800F D3 OUT F9
8010 F9
8011 7E MOV A, M O6pameHue kK sdedkam I3V
8012 23 INX H
8013 1D DCR E
8014 Cc2 JNZ 8011
8015 11
8016 80
8017 15 DCR D
8018 | C2 JNZ 8011
8019 11
801A 80
801B 3E MVI A 3akpuTHe "oxuHa"
801C FE
801D D3 OuT F9
801E F9
801F C3 JMP 8004 I[lepexon Ha HAuaJo
8020 04
8021 80
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NopkiymounTe BXOon TAKT anHanusaTo-
pa kx BHBoOOy 10 MukpocxemHn D2 u ycra-
HOBUTe mnepekxkmouatendb TAKT Ha hepen-
HeM IIaHeJIu aHaJu3aTopa B IOJIOXEeHHue
Z.

BBenguTe nporpammy,
B Tab6n.2.

[lepeBensa 5Ty OporpaMmMy B MHe-
MOHUWUYECKUEe KOIOH, MOXHO OOHAPYXUTH,
YTO OHa obecneuyuBaeT dopmMupoOBaHUE
"oxkHa u3MepeHusa" Ha BHBoIe 20 MHK-
pocxemMu D37 /3TO pmocTuraeTrcs MNyTeM
BHIBOOA COOTBETCTBYWIHNX INAaHHHX B
nopt - D37/.

Kpome TOTO, nporpamma obecne-
ypBaeT epebop Bcex aapeCoB IIepBOTO
n3y.

IIPMBEOEHHYI0

logcoenuHuTe TNPOOGHUK IOAHHHX K
murHe +5 B u y6eguTech B HAJUMYUM Npa-
BUJIBHOM CHUTHATYpH /4596/.

IlonpcoenuHas NPOOHUK OAHHHX K
KaxagoMy u3 BHBOIOOB MUKpoOcXeMu D45,
TIOJIyYUTE CHTHATYPH, COOTBETCTBYIHIHE
nasHomy I3V /puc.2/.

AHAJIOTUYHEIM CIIOCOOOM MOXHO
IPOBEpPUTb MHKpOCxeMun D46, D47, a
Takxe IOpyrue CcxeMH MuKpoJsiabopaTOpHH.
B pesynpTaTe 3TOr'0 TEe€CTa MOXHO TNO-
JIYYUTE 60Jibuioe KOJIUYeCcTBO uHPoOpMa-
LIUHU .

Bu npoBepusin I[I3Y u MoxeTte ra-
PaHTUPOBATHL, YTO OHO Xopouo pabora-
erT.

593 ——— 1 D5 13 4220
9210 ———2 14 ——o— F072
Fn3p Jd 15 ——— J87F
GH1A L 16 97u9
CO7TH ——§ 17 95p4
JAC7 6 18 H77U
AHAS 7 19— 4Cuy
LY4b 8 20| 000a
CJF9 El 21 0000
co54 10 22 4CUy
HFU1 11 23 FSu1
0000 ———12 24 LCuY
Puc.2. CHrHaATypH, COOTBETCTBYyOIHE

BHIBOIDaAM MHKpocxeMsl D45

lpu anpecauuu I[I3Y He OBUIO HUKA-
KUX TIEepeKPHTUH mMH /T.e. OBa WU
6ojyiee yCTpOMCTB He paboTasyiy Ha on-
HOM mMHe/, a 3TO 'TOBOPUT O6 OTCYTCT-
BUU Cepbe3HHX nedPeKTOB WHHH MOAHHHX.

VYpok 18

JIOTMYECKHUE AHAJIM3ATOPH

[Ipu paspaboTke U oTJJagKe anmna-
PATHHX U TIPOI'pPaMMHHX CpeICTB MHKPO-
IIPOILIECCOPHHX YCTPOUCTB IIPHUMEHAKNTCH
JIOTUUYEeCKHEe aHAaJIU3aTOpH, IIOKa3HBaw-
mye JiIoruYecKoe COCTOSHHEe B 3aBUCHU-
MOCTH OT YHCJa Npomelunux TaKTOBHX
UMIIYyJIBCOB U TNO3BOJIAKNIUE NIPOBEPATH
paboTy MHKDOIIPOIECCOPHHX YCTPONCTB
B peaJlbHOM BpPEMEHH.

Jloruyecku¥ aHausaTop - Ipubop,
oCyumecCcTBNAnmMUNE CcOH0p JIOTHUYECKUX
CHUT'HAJIOB B peaJlbHOM BpPEMEeHH II0 OT-
HOWEHUI K COOHITHI 3alycka U Ipen-
CTaBIAKMHUKE 3TH CHIT'HAJIH B pPa3JIMYHHX
dopmax.

CobriTHe 3anycka - 3TO COOBHTHE
UJIM HECKOJIBKO COOHTHN, YIIpaBJIAOMUX
npoleccom cbopa JIOTHYECKUX CHUTHAJIOB.
CobHTHe 3allycka MOXeT OHTBh BHpado-
TAaHO IIPU ONO3HaBaHUM CJIOBA.

[lon omno3HaBaHUEM IIOHHMMaeTcCHa
COBIIaneHue 3apaHee BBEIOEeHHOI'O olle-
pPaTopoOM CJIOBA CO CJIOBaMH aHaJIu3u-
pyeMoro IoOTOKa OAaHHHX.

.3 BHIIyCKaeMuHX B HacToOsmee Bpe-
Ms JIOTHUYECKHUX aHaJIu3aToOpoOB HauboJsiee
yOoobeH Oy OTJIaIKW MHKPOIIpPOIlecCCcCop-
HHIX YyCTPOWCTB aHanu3aTopa IIOTOKa
UUPPOBHX IOAHHHX.

[Ipubop umMeeT 32 BXOIOHHX KaHana,
YTO IIO3BOJIAET aHAJU3UPOBATh HOaHHHE
Ha UHOOPMAIIMOHHHX MarucTpalysax MHK-
po-5BM. AHaju3aTOp HNOTOKA LHPPOBHX
OAHHBEIX OaeT BO3MOXHOCTB OTJIAXUBATh
CJIOXHHE IIpOT'paMMH, yHIpaBJsKLue
paboToit MHKpO-3BM.

I[IporpaMMu IO CTPYKType nonpas-
OeJIATCA Ha JIMHEeWHHe, pa3BeTBJIAn-
myUecsi, LUKJIMYeCKHe U NOOIIpOTpaMMH
/puc.1l/.

[Ipoyecc BHIIOJIHEHUA IPOT'PaMMH
BHpAaXaeTCsi B CMEHEe COCTOSHUM Ha
mMHUHaxX KOHTPOJIMPYEMOI'O yCTpOMCTBA.
Ins oTnanKu NpOr'paMMHEHX M arlnnapaT-
HHIX CpeOcTB BaXHO 3HAThb 3THU COCTO-
SAHUS IIPU BHIIONIHEHHWH OIlpeneJiIeHHOI'O
y4yacTKa IporpamMMu. I[IOCKOJIBKY oIne-
pPaToOp He MOXeT HabJOaThk CMeHY
COCTOSSHUM BO BpEeMS BHIIOJIHEHUSA IIpoOr-
paMME, HeOoO6XOOHMO 3aloMUHawuee
yCTpOMCTBO /mnaMaTh c6opa OaHHHX/
IOJIg 3arucH 3To¥ HHOOPMALUU - C LeJIbIo
nocyenywmey uHOukauuu. llamMaTte c6o0-
pa IOaHHHX HWMeeT OI'PaHUYEeHHHN O006b-
eM /32x64 6uta/, NO3TOMY aHaJU3IUPO-—-
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Puc.l. OCHOBHHE CTPYKTYpH NIpPOTpPaMM:
a - JIMHelHas; 6 - pa3BeTBJIANMAACSH;
B - ILIUKJIMYecKas; I -~ MNOONPOTpPaMMH

BaTh NporpaMMy, KOTOPYK BHIIOJIHAET
nnpoBepsaeMoe yCTpOHUCTBO, TNPHUXOOUTCS
110 4YacTaM. Heo6XoOouMO YeTKO OoIllpe-
OeJuTh MOMEeHT Haudasa cbopa uHOop-
Mauuu. IJia onpenesyieHus 3TOr'O MOMEeH-
Ta cJjenyeT INOJIb30BaThCHA YCJIOBUSAMHU
npocMmoTpa. Illon yciyioBUAMH IIPpOCMOTPpAa
TIOHMMAKWTCSA BHOEJIEHHHE LUPPOBHE KO-
OBl COCTOAHUA KOHTPOJIUPYEMHX UIHH,
3aloMHHaeMHe B aHaJu3aTope U HUcC-
TIONb3yeMHe OJI pacllO3HaBaHUS MOMEH-
Ta BO3HUKHOBEHHUSI 3THX COCTOSHUU Ha
mUHax.

Cpenu ycCloBHUP TIpOCMOTpa ocoboe
MeCTO 3aHHUMAKWT TOYKH TPAEKTOPHH.
TOYKH TpPaAEeKTOPHUH OIpernesisluT BEeTBb
NnporpaMMe, Ha KOTOpPOH HAXOOUTCH
aHaAJIU3UPYEMHN Y4YaCTOK,

I[Ipu oTnanke NpoOIr'PaMMH C JIMHENH-—
HOW CTpYKTypo#n /cM.puc.1l, a/ B
6ONMBWIMHCTBE CJlydaeB OOCTATOYHO 3a-
oaTh Bcero OOHY TOUKY TpaeKTOpHH,
yepe3 KOTOpPYI IOOJIXEeH HNPOWUTH JINHen-
HEM TIOTOK, U OATh aHalu3aToOpy CHUIHAJ

O Hauvanle cbopa uMHOOpMaAUUU. DTa TOU-

Ka u 6ymeT CcOOHTHEM 3alycka.

I[Ipn oTnagmke mNporpaMM C pa3BeT-—
BJIAKIMENCs CTPpYKTypo¥ /cM.puc.l1l, 6/
HeobXoOouMO 3ajaBaTh YX€ HEeCKOJIbKO
TOUeK TpaekKTOpPHHU U IOPAOOK uX pac-
IIO3HABAHUA OJIA BHIOEJIEHUS 3alaHHOM
objylacTu Inpoliecca BHIIOJIHEHUSI Ipor-
pamMMHEl. IlocyienHAA U3 3TUX TOUYeK 6y-
IeT CcObhTUeM 3anycka.

I[Ipy oTnazmke NIporpamMM C LIUKJIM-
YeCKO¥ CTpYyKTypo¥ /cm.puc.1, B/
KpOMe HEeCKOJIbKHUX TOUEK TpaeKTOpHUH
U UX Iopsaldka leyecoobpa3HO 3ama-
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BaTh KOJIMYECTBO INOBTOPEHUU KaxXIou
TOYKH TPAEeKTOPHH, YTOOH BHIOEJIUTH
HeoOXOoOouMOe YHCJIO TIOBTOPEHHHM IIMKJa
U TOJIBKO IIOCJIe 3TOro BHpaboTaTshb
curHajyli njisa cbopa umadopmanuu.

I[Ipu oTyamke TIporpaMM C MOBTO-
PAKHUMHUCSH 3JIEMEeHTaMu /HarnpuMmep,
HCIIOJIb30BaHue NnognporpamMm, MaKpo-
onpemeyieHuyt - cMm.puc.l, r/ ueneco-
Oo6pa3HO HCIOJIb30BaHHE TaK Ha3hBae-
MOT'O YCJIOBUSA Tlepe3sanycka. YcJjoBHE
nepesanycka, TakK Xe KakK yCJIOBUS
IPOCMOTpa, MpelcTaBiiieT cOoOO¥ BHOE-
JJeHHHY nudpoBOYU KOO . BcTpeTuB ero
B aHaJIU3UPYEMOM IOTOKEe HOaHHHX, aHa-
JIU3aTOpP UTHOPUPYET yXe HauJeHHHEe U
3anMcaHHEe B maMAThb c6opa IOaHHBX
COCTOSIHMA C TeM, 4YTOOH CHOBAa HAauaThb
TIOUCK TIepBOM TOUYKH TpPaeKTOpHHU
/TIPOUCXOOUT Tepe3anyck mnpubopa/.

AHanuzaTop notoka LUUOpPOBHX OaH-
HEIX oO6JslamaeT BO3MOXHOCTBI yCTaHAaBJIH-
BaTh COOHTHE 3alycka B Hauane /pe-
xuM CTAPT/, B KoHue /pexum KOHEI]/

U B cepenuHe /pexum UEHTP/ amanusu-
pyeMou IocienoBaTeNIbHOCTH. B pexume
IUEHTP aHanu3aTOpOM 3anomMuHawnTcs 31
COCTOSSIHHUE OO u 32 COCTOSHUA IIOCJe
cobHTUusa 3arnycka, B pexume KOHEI -
63 COCTOSIHUA IO COOHITUA 3alycka.
[IocpencTBOM BHO6OpPA "HEUCIpPaBHOMN"
KOMaHOH B KavyecTBe COOHTHA 3amnycka
¥ noclsienyruero paCCMOTpPeHUs COOGH=
THUH MOXHO OOHAapPyXUTh HEHCIPABHOCTDL.

OOHOM M3 OI€HOYHHX XapaKTepHuc-
THUK TIPU BHIIOJIHEHUMU MNPOTpaMMul SABJIS~
eTca PukcUupoOBaHHE ee TNPOXOXIOEeHUus
yepe3 kKakue-iaubo cocToaHus. TakKyw
BO3MOXHOCTE IaeT BHOOPOUYHHN c6Oop
KOOmoB. MOXHO 3amaBaThk HECKOJIBKO
BHIOOPOUYHHX KOOOB, TaK Xe KaK U
HECKOJIbKO TOYeK TpaeKToOpuu /Kak
TOYKU TpPAEKTOPHUHU, TaK W BHOOpPOUYHHE
KOIH OTHOCATCS K YUCJYy YyCJIOBUM
npocmMoTpa/, OOHAKO IpH pacllio3HaBa-
HUU BHOOPOUYHHX KOIOB IMNOPSAOOK HUX
cJlegoBaHUA HE uMeeT 3HAaYeHUs.

CMeHa COCTOSAHUU KOHTPOJHUPpYye-
MHX WHH XapaKTepu3yeTCs BpeMeHeM
nepexoga M3 OOHOI'O COCTOSHUSA B IOPYy-—
roe U YHUCJIOM IIPOMEXYTOUYHHX COCTOSA-
HHM, TIO3TOMy B aHalu3aToOpe HUMeeTCs
BO3MOXHOCTB IoIcuUeTa 3TUX XapaK-
TEPUCTHK .

Iiis pabOTH C aHaJIM3aTOpPOM IIO-
TOKa UUOPOBHX IOAHHHX HEeOoBXOoOUMO
Xopoilee 3HaHWEe NPOTPaMMHHX H anfia-
PaTHHX CpPenOCcCTB NPOBEPSAEMHX YCTPOMUCTB.

AHaANIM3aToOp NOTOKAa UUPPOBHX maH—-
HEIX OaeT onepaTtopy uHdopmanuw o



COCTOSIHHH TNPOBEPSAEMOr'0 yCTpOHCTBa,
YTO YyCKOpSeT MNpolecc JIOKaJju3aluuu
HEUCIIPaBHOCTH .

AHanM3aTOP HHIOULIUDPYET IONydYeH-
Hylo uMHOOpPpMAIIMI0 B pPAa3JIMUHHX CHCTeMax
cuyucsieHuss /OBOUWYHON, BOCBMEPHUYHOMN,
wecTHanuaTepuvYHo®/ M1 B MHEMOHHYECKOM
Bupme nona MII KP580UK80.

Iona yno6cTBa paboTH olnepaTopa
UMeeTCsa BO3MOXHOCTHL pa3buBku 32-
pPa3spAnOHEX CJIOB Ha HECKOJIbKO IoJsiey,
obos3HavaeMux 6ykBamu A, B, C, D,

E, F.

3anyckKk aHajgsaTopa NIPpOU3BOIOUT-
CA KaK IIOJIOXKHUTEJIbHHEM, TakK U OTpulla-
TeJIbHEM (pOHTOM CHHXPOCHUT'HasIa. Mox-
HO MEHATHh TaKXe U IIOJIAPHOCTBL JIOTU-
KU /ToJIOXuTesnbHAA W OTpHIlaTenbHasa/.
Bce »TH nmapaMeTpH ollepaTop 3azgaeT
B Kagpe OOPMAT.

YcisoBUs NTpocMOTpa /B TOM 4YHC-
Jile TOUKM TpaeKTOpHHU, BHOOPOYHHE
KOMOH, YCJIOBHE Tlepe3anycka/, a Tak-
¥e yCJIOBHEe IomgcueTa BpPEMeHH HJIH CO-
CTOSHUP 3aIanTCsa OnepaTOpoOM B Kano-
pe YCJIOBUA IPOCMOTPA. Comepxumoe
namMaT cbopa OAHHHX B 3aIaHHOW CH-
cTeMe CYHCJIEHUS HUJIM B MHEMOHHYecC-
KOM KoHe BHCBEeYHBaeTCsa B Kamopax
PE3YJIBTAT u MHEMOHUKA cooTBeTCT-
BeHHO. B kKagpe CPABHEHUE BHICBEeUUH-
BaKWNTCA pe3yJsibTaTH CpaBHeHHUsa HUHOOp-
MallKMy, NOpenBapuTeJIbHO 3aluCaHHOM
B NIaMaTh npudopa, C COOEPXHUMBIM I1aMsTH
cbopa OaHHHX.I[IocJsle cb6opa HHPOpPMa-
UMM Ha B3KpaHe aHalusaTopa BHCBe-
TUTCA YacCTh IIPOI'PaMME-MOHHTOpPA.

[IpoBeneM 3KCIEepPUMEeHT C HCIOJIb-
30BAaHUEM aHajJiuzaTopa noTtoka uudppo-
BHIX JAHHHX OJIS TpoBepku "Mukposab
KP580UK80":

1. HomkmoyuTe K pas3beMaM Ha
nepenHey IaHeJsId aHajlu3aTopa NAThb
4-pas3pAOHHX KOMIapaTOpOB, HaYWHAasA
c npasoro /paspsaon 1...20/, a Tak-
XKe KoMImapaTop TaKTOBHX UMIIYJIBCOB.

2. HNogksmoyuTe 3aXuMH KoMIlapa-
TOpOB /paspsamn 1..8/ k BHBOOAM IaH-
HHX MukpocxeMu [I13Y D45 Ha ninarte
"Mukpona6y /cMm.llpunoxeunue.llpuHIn-
nuanbHasa cxema/. Heob6xomoumo cCoO6II0-
naTh CoOOTBeTCTBHE pa3panoB II3Y u
KoMIapaTopoOB .

3. [NogksjoyuTe 3aXHME KOMIlapa-
TOpoB /paspaAnd 9...17/ x BHBOZAM
anpecoB MukpocxeMn I3V D45.

4. TompkjmouuTe 3axXuM KoMIapa-
TOpa TAaKTOBHX HMIYJIbCOB K BHBOLY
10 Mukpocxemn D2.

5. BKJOUKWTE aHaJIu3aTop H
"Mukposna6".

6. YCTaHOBUTE HA DKpaHe aHa-
au3aTtopa kazgp ®OPMAT.

PacnpenesiuTe IOJIs CJeOyrmuM
ob6pasom:

XXXXXXXX XXXXXXXA AAAAAAAA BBBBBBBB

YcTrawoBuTE 1nOJi11 BCeX IIoJIey mecT-
HaOllQTEPUUHYI0O CHCTEMy CUYUHCJIEHUA.

7. YcTaHOBHUTE Ha 3KpaHe aHau-
3aTopa B Kadpe YCJIOBUS ITPOCMOTPA
IOBe TOYKH TpaeKTOPHU aHaJIu3upyeMon
TTpoTpaMMu CclienyiomuM obpa3oMm:

METKH A B KOJI-BO
BA3A 16 16 10

043 XX 00001
CTAPT 04C XX 00010

8. HaxmuTe kKaaBumy CBPOC
"Mukposiaéa" /He oTnyckante ee/.

9. HaXMuTe ¥ OTNYCTHTe KJIaBUIY
NNYCK ananusaTtopa. Ha skpaHe aHaIu-
3aTopa NnofABATCA cJjoBa ME.TAKT.

10. OrnycTuTe KjaBuuy CBPOC
"Mukposiaba". Ha 3KpaHe aHaJyH-
3aTopa MOSABUTCA H306paXeHHEe B CO-
oTBeTCTBUH C Tabn.l. B nomne A
BHICBEUUBAWTCSA amgpeca s4YeeK IaMATH,
K KoTopbM obGpamaeTcs MIl, B mnosne

B - comepXuMoe 3THX fAYEeeK.
Tabnuna 1
C60p OaHHHX B LWIeCTHAOUATEPHYHOM
Kone
PE3VJIBTAT
METKHU A B
BA3A 16 16
043 21
CTAPT 04cC Cc2
02 04D 49
03 04E 00
04 049 77
05 04A 23
06 04B 05
07 04C Cc2
08 04D 49
09 04E 00
10 049 77
11 04A 23
12 04B 05
13 04cC Cc2
14 04D 49
15 04E 00
16 04F 21
17 050 Cc7
18 051 83
19 052 22
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11. HaxmuTe KJjaBuly ? us
nons knasuuml CJIBUI' Ha NepenHeW mna-
HeJy aHanusaTopa. I[Ipu 3TOM Ha ero
SKpaHe IPOHUCXCOIOUT yBeJIMYeHue novsan-
KOBOT'O HOMepa HHIMIMPYEMHX CJIOB /Tabs.

2/.

12. OTkJOYUTE KOMIapaTOpH OT
aHaJM3aTopa, MNOOKJIOYUB Ha HUX MEeCTO
pasbeMul 6JIOKa COIpsXeHUsd.

Tabnuua 2
IIpOCMOTp IOAHHHX
PE3YJIBTAT
METKH A B
BA3A 16 16
043 21
19 052 22
20 053 E2
21 054 83
22 055 31
23 056 D1
24 057 83
25 058 CD
26 059 CoO
27 05A 01
28 1CO 21
29 1C1 F4
30 1C2 83
31 1C3 11
32 1C4 F8
33 1C5 83
34 1C6 01
35 iC7 E9
36 1C8 01
37 1C9 7E
13. TomgkjwoyuTe 3aXuM, HaAXOOA-
mMUPCA Ha KOHLE IIJIOCKOTro Kabensa 6Jsi0-
Ka comnpaxeHus, K MI Ha nnarte "Muk-
poJsiaéa" .
14. HaxmuTe kJjiaBumy CBPOC aHa-
Ju3aTopa.
15. YcTtaHoBUTe B KaInpe VCJIOBUSA

TTPOCMOTPA 3HaYeHHE YCJIOBUSA {@TAP@]
ciienywoumuM obpas3oMm:

[CTAPT] 0000000000000000
XXXXXXXX XXXXXXXX

16. TloBTOpPHUTE OIepaluu 1.8.

17. YcTaHOBHUTE Ha 3KpaHe aHa-
Ju3aTopa kKagp MHEMOHUKA. Ha 3KpaHe
a”Haju3aTopa HOOJIXKHO INOSABHUTHCA H306-
paxeHue B COOTBETCTBHH C Tabis.3.
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Ta6nauna 3

C6op ODaHHHX B MHEMOHHYECKOM

Kogne

BA3A 16 MHEMOHUKA

AJIPEC KOII JAHHHE
01 0000 MVI A,92
03 0002 OUT FB
05 FBFB 92 BEIBO]I
06 0004 JMP 003B
09 003B MVI A,FF
11 003D OUT FA
13 FAFA FF BEIBO]I
14 003F MVI A,8F
16 0041 OUT FA
18 FAFA 8F BEIBOJ]
19 0043 LXI H,83EC
22 0046 MVI B,0C
24 0048 XRA A
25 0049 MOV M,A
26 83EC 00 3ANUCH
27 004A INX ™M
28 004B DCX B
29 004C JNZ 0049
30 0049 MOV M, A
33 83ED 00 3ANIUCH

3TO HavaJsio NpOor'paMMH-MOHHTOpPA
"Mukposia6 KP580UK80".

VYpok 19

IOVUATHOCTUKA MUKPOIIPOIECCOPHBEIX
CHUCTEM

[IpHUHIUINE OUHATCHOCTHUKH MHKPOIIPO-—-
IIECCOPHHX CHCTEeM B OCHOBHOM HEe OTJIU-
YalnTCA OT IPHHIUIOB OHAT'HOCTUKH OO6HY
HEX UUOPOBHX yCTPOHCTB. BHauvasie He-
06XOOUMO H3YYUTDH IIPUHIUIIHAJIIBHYI0 CXe-
My ¥ IpaBusla paboOTH IO CTPYKTYPHOH
cxeMe. B 3TOM ypOKe OIHUCHBAKWTCHA
Npo6JyIeMH, OTHOCAmMHMECS K MHUKDPOIIpollec-
COPHEIM CHCTeMaM KU MeToIlaM HX Ouar-
HOCTHKHU .

CymecTBYWT HEKOTOpPHE NPO6JIEMH,
XapaKTepHHEe TOJIbKO OJIi MHKpPOIpollec-
COPHHX CHCTeM. bBospmas 4acTh ylIpaB-—-
JIEHUs peau3oBaHa IIpOTrpaMMHHM CIIO-
CO60OM, IO3TOMY TPYIOHO CJIEOUTHE 3a
pacrpocTpaHeHHueM CUuTr'Hana. MUukponpo-
IIeCCOpPHHE CHCTEMH B OTJIMYHE OT MHO-
TUX JIOTHUYECKHX CXeM He MOrI'yT HuCcclie-
OOBaThCA B CTATUYECKOM pexuMe. Uz-—~
MepeHUsT OOJIKHH OHTBb BHIIOJIHEHH B IIPO-
mecce paboTH MII, 4TO oOrI'paHHYUBAET



30PEeKTHUBHOCTD HCIIOJNIB30OBAHUA JIOorUYeCc-
KOr'o NpobHHMKa MU CTUMYJISATOpA.
JornoJsIHuTeJIbHHE TPYIOHOCTH CO3-—
AT WHMHHEE CTPYKTYPH MHKpOIIpOlec-
COPHEHX CHCTeM. JlaHHHE Ha 3THUX UHHaX
3a4acTylw He CTaOUJIbHH HJIM HE HMEKT
CMBEICJIA BCJIeOCTBHE HAJIMUYHUA BHXOIOB,
MMEemUuxX Tpu COCTOSAHUS, MyJIbTHUIIJIEK-
CHPOBAaHHUA U IMEepeXOldHHX IIpolleccosB,
BO3HUKAWMWUX TpU IIepeKJIIUYeHUUu. DTOo
He BH3HBAaeT 3aTpPyAHEHUH B paboTe
CHUCTEMH, TaK KaK OHa CHHXPOHHA Hu
el HU3BEeCTHO, KoI'la Ha LKMHe IIaHHHEe
cTabuyibHE. [IpHM HCIOJIb30OBaHHUU CHUI'HaA-
TYPHOT'O aHanusaTopa H aHaJusaTopa
JIOTMYEeCKHUX COCTOSHUP IIPHU COOTBETCT-—
ByKlleM BHOOpe CHUI'HAJIOB CHHXpPOHH3a-
LMY, HEeTPYIHO KOHTPOJIUPOBATh CUTHA-
JIHL Ha JIMHHUAX MHUH B MOMEHTH, COOT-
BETCTBYyOIMHE HUX CTabUJIBHOMY COCTOS-
Hu . Ocunusnorprad mMoxeT OHTE HCIOJIb-
30BaH OJIg NIPOBEPKU JIOTHYECKHUX YypOB-—-
HEeM, BpEMEeHHHX COOTHOHNEHHUN UMIYIb-
COB COCTfA3aHusA B LIMHaAX U omnpene-
JIeHUs obuer aKTUBHOCTH CXEMHl.
BcnepcTBHE TOTrO, YTO LIMHHAA
CTPYKTypa IIO3BOJAET K OIHON TOUYKe
NOOCOEenUHATh MHOXEeCTBO yCTPOHNCTB,
obHapyXxeHue omHoro nmedeKkTHOro ycCT-
poHicCTBa B TaKOM y3Jie 3aTpyIOHUTEJIb-
HO. llMHa @naHHHX,KpPpOMEe TOro,neucT-
Bysa KakK Lenb obpaTHOM CBA3u LUOpO-
BOI'O CuHI'HaJyla, CIOCOOCTByeT paclpo-
CTPaHEeHUKWw OmUOKU 4Yepe3d IIpaBHJIBHO
paboTawumyrw CxXxeMy U BO3BpalleHHK ee
CHOBa K HCTOUYHHUKY OWHOKH. JIydyuum
CIIoco6oOM pemeHUusa 3TOU MNIPO6JIeMH
fIBJISETCHA pPa3pHB LiellM OBpaTHOMW CBA3U.
K mmuaam MII 4yacToO NOOCOEOUHSIT-
CA CJIOXHHE yCTpoOHCTBa. 3TH yCTpOUu-
CTBa TPYIOHO INPOBEPATH C HCIOJIHL30-
BaHueM MeTonda CTHUMYJIOB/OTKJIUKOB.
[IpaBUJIBHOCTE paboOTH 3THX YCTPOHUCTB
MOXEeT TNPpOBepsThCSA IIyTeM 3aMeHH HX
3aBeOOMO MCIIPABHLIM YCTPOMCTBOM HJIH
KOHTPOJIS TNPAaBUJIBHOCTU UX PYHKIIMOHU-
POBAHUA B CHCTEME.
MII ABJIAKNTCHA IOCHengoBaTEJJIbBHOCT-
HEHMU YyCTpONCTBaMM . BHIIOJIHEHUHE IIpOI'-—
pamMmu MII 3aBUHCHT OT BCeH IIOCJiemoBa-
TEeJIbHOCTU KOMaHIO u CcoOmTu¥. EcCiu
HENpaBUNbHEM ABJIAETCSA XOTsA OH OOUH
6uT umHdOpMalUHMHM, TO MOXET IPOHU3ONTHU
cbort paboTH BCce¥ cuHCTeMH. lllyMOBHEe
"Bcrnyiecku" u gedekTHHe pas3padn 3Y
ABJIANTCA HaHWOOJIee pacnpoCTpaHeHHBMH
UCTOYHHKaAMH OOHOOHUTOBHX omubok. [lo-
OOBGHHE HEeHCIIPaBHOCTH OYEHb TPYIHO
JIOKAJIN30BaTh, TaK KaK I[IPOUCXOOUT
cbo¥ CUCTEMH B lIeJIOM.

KoHTposienpuronHass KOHCTPYKIIHUA
U xopomas IJOKyMeHTalUHus, HUCIOJb30Ba-
HYMEe CHUI'HATYpHOTI'O aHasjusaTopa u Opy-—
TUX YyCTPOMCTB 3HAuUUTeJIbHO objierdya-
T OUAaTrHOCTHUPOBAHUE.

"Mukposiab" aBJISEeTCS THUIIUIHOH
MHKPOIIPOLLECCOPHON CUuCTeMoM .Bbjlarona-
ps ToMy, 4YTO "MHKposiab" cnenuasbHO
paspatoraHa C y4YeTOM BO3MOXHOCTH
OOy4YeHUA OUATHOCTUPOBAHUI, €e IMPHUH-
LIUIMTE MOTYT TNPUMEHSATBHCS K pa3JIMdHEM
KJlacCaM MHKPOIIPOLECCOPHHX CHCTEM.

[IPOBJIEMBE OHATHOCTHPOBAHHUSA
MUKPQIPOIECCOPHBIX
CUCTEM

UMNynbCH TaKTa

HenpaBuJibHEHE HUMIIYJIBCH TakKTa
MOTYT BH3BaTk COOM B paboTawumen
cucreMe. HexkoTopme MII uyBCTBUTEJIb—
HEl K BeJIMYMHe YaCTOTH TaKTOBHX :HUM-
nynbcoOB. Tak KaK MHOI'ME CHCTEMH
OOJIKHE paboTaTh B COOTBETCTBHUHU C
TeXHUYEeCKUMH TpeOOBaHUSMU, LOaxe
HeboJsibiOe OTKJIOHEeHHE OT 3aOaHHOTO
3HAYEHUA YaCTOTH TAKTOBHX HMIIYJIb-—
COB /ciumkoM 6oJbmiasgs yacTtoTta/ Mo-
XeT BH3BaTk CO0ON cucrtemH. IIpu Men-
JIEHHON paboTe CHUCTEeME COOM IIPOUCXO-
OUT BCJIEINCTBHE HENpaBUWIbHON paboTH
AYeeK IOUHaAMHUUYECKOM NnaMATH. BO3HUK-
HOBeHHEe NOONOOHHX cuTyauuy 6osee

BEpOSATHO IIpM HCIIOJIb30BAHHUU CXEM
CHUHXPOHH3AlIUU Ha pe3ucTopax U KOH-
OeHcaTtopax /RC/ BMecTO 60Jjiee TOYHHX
U CcTabuJIbHEHX CXEeM Ha OCHOBe KBaplie-
BHIX pe30OHaATOpOB. BmecTe Cc TeM, KBap-
IIeBble pe30HATOPH HHOI'Oa MOI'YyT Illepe-
XOOUTh B I'€Hepalul Ha TpeTbeN cyb-
rapMOHUWKE, BH3HBawmern 3HaAYUTEJIbHO
60JIBUIYI0, YeM OXHIOaJIOChk, YaCTOTy
TaKTOBHX HUMIIYyJIBCOB. KpomMe TOro, s
HEKOTOPHEX MIl TpebywTCs HelnepeKpHBa-
nmyecss TaKTOBHE UHMIIYJIBCH, UMewmue
OUeHb CTpOI'Hue OT'PaHUYEeHUS BPEMEHHHX
COOTHOUWEHUN. YPOBHU HAIlPAXEeHUS TakK-—
TOBHIX HUMIIYJILCOB MOI'YyT OHITHP He Bcer-
oa coBmMecTuMH C TTIJI-ypOBHAMHU, IOJDK-—
HBH MMEeTb 3HAUYUMTEJIbHO Ooyibuie YpPOBHHU
HanpsAXeHusaA. XapakKTepuCTHUKH TAaKTOBHX
UMIYJIBCOB IIPUBOOATCS B TeXHUUYECKUX
TpeboBaHHUAX Ha MII ¥ MOT'yT NpPOBEpPATb-
CsA C HCIIOJIb30BaHUEM OOHYHHX 4YaCTOTO-
MepOB U ocuujuiorpados.
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COpOoC IpU BKJIKWYEHUH IHUTAHUS

CxeMa c6poca NpU BKJIWUYEHUU MNU-
TAaHWA MOXeT BH3BATh CcO6o¥ paboTamwumen
cucTeMel. UMIyJsibCH CcOGpoca, HE COOT-
BeTCTByWIHEe TEeXHHUUYEeCKHM TpebOoBaHUAM
/CIUNIKOM KOPOTKHE MJIH C OOJIbIKMH
nomMexaMu, WJIH uMewpmue 6osbuue OJju-
TeJbHOCTHM OpoHTaA U crnama/, MOTLyYT
OaTh HENpPaBUJIbBHYKW HadYalbHYyHW ycTa-
HOBKY npubopa, YTO IPUBOIOUT K OWHU-
6ouHOM paboTe, YACTUYHOM HUJIU IIOJIHOU
/oTcyTcTBUe OYHKIMOHUpPOBaHUus/. Coowu
MOT'yT BO3HUMKATh BCJIeOCTBUe cpaba-
THBAHUA CXeM Cc6poca OT Nnapa3UTHHX
BEHIOPOCOB HCTOYHHUKOB IIHTAHUSA I1DU
CJIMWIKOM O60JIbIIOY YYyBCTBUTEJIBHOCTH
9TuxX cxeM. JInurtenbHHE (GPOHTH MOTYT
BEHI3BATh pPas3BpoOC CHHXPOHU3ALHU COPO-—
ca y pasHeX OJIOKOB CHCTEMH Iaxe
IIp¥ HUCIOJBb30BaHUM cxeM lMunra. 3TO
npuBeleT K HEeCHHXPOHU3UPOBAHHOMY
MOOKJINYEHHI0 MHUTAHUA Pas3JIMYHHX 6JI0-
KOB, 4YTO MNPUBOOUT K COOW0 paboTH
BCey CHCTeMH. [JOBTOpHOEe BKJINUEHHE
NHTaHus NMpuéopa IMIpH CJHIKOM KOpPOT-—
KON INPOOOJIXUTEJIbBHOCTU BHKJIIOUYEHHO-
'O COCTOSIHMSA MOXeT NIpuBecTHu OO0JIb-
LKXHCTBO CHUCTEeM /B TOM 4YHCJIE U
"MukpoJsiab"/ K HenpaBUJILHOMYy 3allyc-
Ky. MoXeT BO3HUKHYTH HeOOXOIOUMOCTDH
YBEJIMYUTE BpeMsa COCTOAHUs BBIKJIO-
YEHO, 4TO6H NO3BOJIUTH BOCCTAaHO-

BUTBCS HCTOYHHKAM IHUTAHUA U CXe-
MaM cbpoca.

[Ipu >TOM Heob6A3aTEeJNIbHO, 4YTO
nono6Hue nedekTH IPUBOOAT K OCTa-
HOBY CHCTeMH. OHa MOKET HEeKOTOpOe Bpemst

nopaboTaThb, a 3aTe€M OCTAHOBUTBLCH
UM 3AUUKJIUTBCHA, WU Oaxe BHIIOJ-
HUTH OOJIbUlyI0 YacCTh HOPMAJIbHHX OIlle-
panuii. Heo6XOOUMO MOMHUTL, YTO CHUC-
TemMa OOJDKHA ITOJIHOCTBI0 3aBEepHHTh
IOCJIenOBaTEJIbHOCThE cBpoca IIpU BKJIO-
YeHUM NMUTAaHWUSA, YTO rapaHTHUpPYeT BH-
IIOJIHEHWEe BCeX olepauuilt NpoBepKH,
yIpaBJIEHUST U HAYAJIbHOM YCTAHOBKH,
HEOOXOMOUMHX IJI BKJIOUYEHUSA CHUCTEMH .

CxeMH c6poca TNpH BKJIUEHHU MMU-
TaHUuA paboTanT IIPH BKJIKWUYEHUH CHCTE-
MEl. B 3TO BpemMs MX MOXHO HabioOaThb
Cc nomombi ocuusorpadoB, UMEKIUX
3Y, aHajgu3aToOpOB JIOTHUYECKHUX COCTO-
AHUM UM B OTIOEJNIbHHX CJlyvyasxX CHUI'Ha-
TYPHHX aHalu3aTopoOB. [y HCHOHTA-
TeJIbHHX I1leJIe¥ OHHU MOT'YyT BPYYHYH
IIOBTOPHO 3amnyckKaTbCHA U yIpaBJATHhCHA
HU3BHE.
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[IPEPHIBAHUSA

JIMHUA NpepHBaHUA TIPU ToMexax
unu "szanunaHuu" MOXeT BH3BaTh C6OI
paboTH cucTeMn. CHCTeMa MOXeT pa-
6orath u Cc "s3anunmueun" JsiMHUEN, HO
OUYeHb -MelJIeHHO /6oJyibmas YacThb Bpe-—
MEeHH YyXOOUT HAa O6paboOTKy MHHMHX
npepHBaHuit/ . [IoMexu B JIMHUM TIpEepHBa-
HUsI MOT'YT BH3BaTh HENpenyCMOTpPEHHHE
U3MEHEHUSI B CUCTeMe, HalpuMep,
BBOI/BHBOL NepudepuiHHX yCTPONCTB
BHITOJIHAETCHA B HEeyKa3aHHOE BpeMs HJIH
CHUCTeMa NepecTaeT pearupoBaTh Ha
OTIeJibHHE yCTpOHCTBa BBOIA/BHBOIA.

AKTUBHOCTD JIMHHUH IpepHBaHUuA
MOXET IPOBEPSITHCH JIOTHYECKUM NIpPpo6-
HMKOM, aHaJIu3aTOpOM JIOTHYECKUX CcOocC-
TOSTHUM UM ocuusiorpadom. IlpepnBa-
HUA MOTYT OHTBh AaCHHXPOHHEMU,a OJd
HUCIIHTATEeJIbHEX lleJlIe OHHM MOTryT yIpaB-
JATHCHA BPYYHYW /paspemaTbcsa JIM60
3anpemarsca/ .

B3auMHBHE HCKAXEeHHUs CcUuTrHasna

B IOJIMHHHX MNapajuleslbHHX mMHax
U JIMHUAX yIpaBJIEHUA B MHKPOIpOIeCc-
COPHHX CHCTeMaX HOCTATOYHO 60JIbINX
pasMepOB BO3MOXHH B3aHWMHHE IIOMEeXU
OCOBeHHO B TON 4YacCTH, I'Ie TpOXOOAT
CHHXPOUMIIYJIbCH U CHUTHAJIH pa3peneHusd.
PesynbTaTaMu IIOHNOOHHX IIOMeX SBJIA-
I0TCA 60Jsiblue BHOPOCH HA COCEeIHUX
CUTHAJIbHHX JIMHUAX WJIH "3BOH" Ha
3anyckamwmey JIMHUH. [Ipu 3TOM MOTyYyT
BBOOUThCA OMHUOOYHHE HAHHHE UJIU YII-—
‘pPaByfMUe CHUTHAJH, KOTOPHE OYEeHb
TPpYOHO OOHApPyXUTh. 3Ta npobinemMa dame
Bcero BO3HUKaeT, Kor'ga CHIHAaJIbHHE
JIMHUU QOJIMHHB U HapyuleHH IOOIIyCTHUMHE
HOPMEH BPEMEHHHX XapaKTepHCTHK
CHTHAJIOB M IlyMa B CUCTeMe.

HedeKTH MOryT BOBHUKATH,
Korma 5THU CUCTEMH OONOJIHAKWTCS
NnaTaMU-yOJIMHUTEJISIME HJIM HAXOOATCS
B yCJIOBUAX IIOBHUIIEHHON BJIAXHOCTHU.
B3auMHOE pacCIIOJIOXKEHUE IPOBOIOHUKOB
MOXeT BH3BaThb IOsBJIeHHe nedekTa,
Korga OHCTpPOIOeHCTByKHIUE JIMHHU
nepenadyd CUTHAJIOB /Takue KaK BH-
XOIHHE CUTI'HaJitl BEeHTUJIel Cc Ouoma-
M [oTTku/ MOYyT BOOJBL OPYTHUX
CUTHAJIbHHX JIMHUH, Oaxe ecJyidi OHHU
pacIioJIOXeHE Ha IIPOTUBOIIOJIOXHOIM
CTOpPOHE IIevaTHOH IlJIaTH.



3AIIOMUHAKIWE YCTPOWCTBA

JedeKTH naMATHU B MHKDOIIpOlleC-
COpPHO¥, cHCTeMe MOrI'yT BH3BaTh COOH
B paboTe CUCTEeMH pa3JIMYHOI'O Xapak-
Tepa - OT ommubky 3 OOHOM OHTe 3aloM-
HSHHHEHX IOAHHHX OO c6osa paboTH Bcel
CUCTEeMH. BOJbuIMHCTBO nedekToB 3¥Y
MOXeT OHTh OOHaAPYXEeHO BO BpeMsa IIpo-
rpaMMiul CaMOIIPOBEPKU IIPH BKJIOUEHUH
NMUTaHUuA, ecyid nedpekTH INaMsATH He
paspymmjyiy 3TOH IHIporpamme. Eciu cuc-
TeMa He obecrneuuBaeT NIpoBepku 03Y
H HeT CEepBUHCHOI'O pasbema, TO Ipak-
THUYECKH e€r'0 HEeBO3MOXHO IIPOBEPHUTH.
B »TOM cnyyae HeOOXOOMMO 3aMEHHTHb
nomospeBaemMoe pedpexTtHOe O03Y.

DedexkTH 0O3Y, BO3HUHKaAWIUE B
obJsylacTH IaMsiTH, HCIIOJbB3yeMON B Ka-
YyecTBEe CTEKOBOM INaMaATH, OOBYHO
BHIBEIBAWT COOM CHCTEMH, Oaxe ecyiu
DedexTHEM okazdyica 1 6ur. Cxema
pereHepaluy OUHaMuueckoro 03V aB-
JgageTca gpyruM GaKTOpOM, KOTODPHMH
HAOO YYUTHBATH NpPpU OUATHOCTHUKE SfB-
HHX pedexToB C3Y.

[I3Y Taxkxe MOT'YT OKasaThCsa Oge-
PekTHEMU. Takue nOedpexThH BO3HHKAWT
yame BCero IIPH HCIOJIb30BaAHUU yCT-—
PONCTB, NpOTpPaMMUPYEMHX ©0e3 MacCKHu.
OnoVH HeNnpaBUJIbHHNA OUT MOXET BH3-
BaTh cbo¥ cucrtemm. [I3Y moxeT sdpdpex-
THUBHO IIpOBEDPATBCS BO BpeMa CaMo-
TIPOBEPKHU IIPpU BKJIIOYEHUU IUTAHUSA,
€CJI1 TaKOH pexuM IpenyCcMoTpeH. HO
B oTyiuurve oT 03y, II3Y MOxeT TaKxe
NpOBEPATHCA C IIOMOWBI U OPYTHUX
MeToOmoB /ecyii OTCYyTCTByeT CaMOIIpO-
Bepka/. [Ipy OOHOM M3 TaKUX METO-
OOB HCIIOJIB3YEeTCHA PEeXHUM CBOOOOHOM
pPaboTH CHUCTEMH M CHTHATYpPHHU aHa-
JIU3aTOp OJi IIPOBEPKH 3allUCaHHHX
B OOKYMEHTAllUM CUTrHATyp U IJIS
CpaBHEHUSA BHXOIOB I[1O0OO3peBaeMoro
U sTajyiogHoro II3Y.

OPOI'PAMMHEIE CAMOIIPOBEPKH

BO3MOXHOCTE NpPpOTrpaMMHDOBAHUSA
MHKPOTIIPOLECCOPHHX CHCTeM objieruaeT
npoBepkKy. [IporpamMmu, XpaHsAmUEeCcsT B
I3y cucrTtemu, MOr'yT npoBepAaTh II3VY,
O3V u cam mnponeccop. 4acTo MOXHO
IIPOBEPUTh H YCTPOMCTBO BBOOA/BHBOIA .
[IporpaMmuoe ob6ecrieueHue MOXEeT OHTH
HCIIOJIb30BAHO MOJiS BHPA6OTKH CTUMYJIOB
NIpY HCIIOJIb30BAaHUU OUATHOCTHUYECKOTO
YCTpoOMCTBa, HanpuMep,CHUIHATYPHOTIO
aHaJimsaTopa.

[IPOBEPKA N3y

HauboJsiee pacnpocTpaHeHHHM Me-
TOOOM IpoBepku [I3Y sABIgeTCA MeTon
KOHTPOJIBHEIX cyMM, Korpma II3Y 3anpor-
paMMHUpPOBAHO, COOEepXHUMOe BCeX sAYeek
CKJIaOHBAaeTCA . IEepeHOCH HUI'HOPUDPYKWTCS .
I[IoslyYyeHHHH pe3yJsbTaT B IOOIOJIHUTEJIb—
HOM KOIe 3aHOCHUTCSH B IOCJIEeIHUMN
/uHOTHAa B nepBHit/ amgpec II3Y. Ios-
TOMY IIPU CJIOXEHUH BCeX CJIOB, /BKJIO-
Yyasgd KOHTPOJIbBHYH CYyMMy, 3allOMHEHHYI
B nocysegHeM 6a¥Te/, nosiydaeM HYJIb.
Ecnu B KOHIIE@ HUCIHTATEJIbHOHN Iocrie-
OOBaTEeJIbHOCTU CyMMa He paBHAa HYJIO,
TO T3V umMeeT pedekT /Ha NpaKTHKe
KOHTPOJIbHAA CyMMa OOHUYHO BHYUCISAET-—
CA C LeRbI IOoJIyUdeHUMA B UTOre Oolpe-
IOeJIEHHOTO YucJja, OTJHYHOTO OT Hynsa/.

MeTOn KOHTPOJIbBHHX CYyMM IIO3BO-
nsaeT obHapyXuBaThb OINUHOYHHE OIOHO-
OHUTOBHE U G6OJBUIMHCTBO MHOT'OOUTOBHX
oumnMboK. Ho cymecTByeT MHOI'O pa3jiuu-
HHX KOMOMHAUu¥ C OByMsT U Gojyiee ound-
KaMH, OanumuxX NpaBUJIBHYKW KOHTPOJIbHYIO
cymmy. Takum obpasom, I3y, npouen-
umee TEeCT MEeTOIOM KOHTPOJIbBHOY CYMMH,
BO3MOXHO fIBJIS€TCSH HCIpPaABHEM C Ka-
KOW-TO BepOATHOCTHhIW. ECiH Xe TecCT
He IpOXOIOUT, 3HAYUT CyuecTByeT nOe-
deKkT /XOTS OH MOXeT OHTbH He B CaMOM
n3y/.

[IpoBepka O3V

Ina npoBepku O3Y ocCyumecTBJISETCS
3arnuchk IIocnenoBaTesIbHOCTH B IIaMATh,
CUUTHBAHUE €€ U BHABJIEHUE HU3MEHEeHUH.
Haubosiee pacClIpOCTpaHEHHOW ABIAETCHA-
maxmMaTHas TOCJjiIienoBaTeJIbHOCTh, COC-
ToAmas U3 4Yepenymomuxcs 1 u 0. Ilocne
IpOBEepPKH BCeX fA4YeeK IaMaATU IocJe-
OOBATEJIbHOCTBh IOBTOPSAETCA B OOpaTHOM
nopsangke. [IpoBepxka rapaHTUpyeT, UYTO
Kaxnouii 6uT O3Y MOXeT 3amoMuHaTh 1
u 0. Ho He BCe ucCHHTAaTeJIbHHE TEeCTH
onss 3Y mMoryT rapaHtupoBaTh 100%-HYW
BEPOATHOCTL OOHapyXxeHus pedekTa.
IJaxe B TOM cCJlyyae, eCJqiu Kaxnas
AYerKka naMATH MOXEeT 3aloOMHUTH 1
i 0, O3Y MOr'yT OHTH YyYBCTBHUTEJbHH
K caMou IocJsienoBaTeJIbHOCTH. Hamnpu-
Mep, Kakasa-TO OofgHa sadYedKa MOXeT
sanomMHuTh 01010101 u 10101010, HO
nepeKT MOXET IIPOABUTBCS, €CJIM 3aro-
muHaeTtcss 01111000. Jaxe B HeBONIbBHUX
O3V nns NpoBEepKH KaxIok BO3MOXHOMN
KOMOHHAaLUU NNOoTpebyeTcsi MHOI'O Bpeme-
HU. IO 3TOM NpPHUYHHE HAIOEXHOCTH IIpO-
Bepku O3Y 3HAYHUTEJIbHO HHUXE HaIOexX-—
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HOCTHU TNpoBepku II3Y. Kak u Ipu TecTe
MeTOIOM KOHTPOJIBHOW CyMMH, ecnau 03V
IPOXOOUT IporpaMMy CaMoOIIPOBEpKH, TO
OHO CUHTAETCA IOIHHM C KaKOW-TO Be-

POSATHOCTBIW. ECJIM He BHIIOJIHSETCH TECT,

3TO T'OBOPUT O HaJU4YUuu nedekxkTa.

My b TUIIJIEKCUPOBAHHAHN BBOJ/BHBOZ,

MyJib TUIIJIEKCHPOBAaHHHE KJilaBHATy-
PEH U OUCIIJIEeH YacTO HMMEeKnT obuyn cxe-
My CKaHUpOBaHWUSA. B sTOM cinydae "3a-
nuraHue"” KJjlaBuuKM BH3HBaeT COOM OUCI=
nesg. [IOOOBHEM O6pa3OM HEHUCIPAaBHOCTD
MHIOMKaATOpa BH30BEeT COO¥ KJIaBHATYPH .
IJisi BHIIOJIHEHUS OUATHOCTHKH Heob6xomu-
MO YYHTHBATH B3auMOIOENCTBHE MeXOYy
cxeMaMu o6bmero CKaHMpPOBAHUA.

HuTepdencH

MHOI'MEe MHKDPOIIPOLIECCOPHEHE CHC-
TeMH COIPATranTCsa C OpyT'HMH CHCTeMa-
MH 4Yepe3 BHeuHHe JIMHUU CBA3U. DTH
JIMHUH 4YacTO ORBAKWNT OJHUHHEMH, Ha HUX
OKAa3HBAKWT BJIUAHUE HCTOYHHUKH DJIEKT-
PHYEeCKHUX IIOMeX: peJsie, TpaHcdopmaTo-
PHl, MOTODPH, COJIEHOUIOH U HOaxXe MOJIHHHU.
OTU 3JIEKTPOMarHUTHHE TIOMEeXH MOTyT
BHI3BaTh Ilepelfauvyy HeIlpaBUJIbHHX OaH-
HHX, Ieperpy3Ky cxXeMH HHTepdenca
U 3HAUYUTEJIbHHE IIOBpPEeXIEeHHUS KOMIIO-
HEHTOB /B crnydae MoOJjiHUH/. B mnomo6-
HHX CJIydYasiXx, a Takxe IpH HaJIHYuH
BOJIBLIUX TEepeXOnHHX TOKOB, SBJIAKIHX-
Csl CclengcTBUEM EeMKOCTH IOJIMHHHX kKabe-
Jle uHTepderca, CxeMH OpanBepOB
BHIXOIHHX JIMHUM HMeT TeHOeHIU K
YBEJIMYEHHUK YacCTOTH NOABJIeHUs nedex-
TOB.

CxXeMH aJITOpHUuTMOB OUATrHOCTHPOBAHUA

CxeMH aJITOPMTMOB OUarHOCTUpPOBa-—
HUS — 3TO rpadudeckoe CpelCTBO IMO-
Kasa MoCJIeNOBaTEeJIbHOCTH IPOBEPOK,
BHIOJIHAEMHX B IIpOBepsieMOM Ipubope.

PesynbTaTH KaXOoo¥y IIpPOBepKH oInperne-
JIAIT TocJsienywmuyt mar. Ucnosb3oBaHUe
cXeM aJITOPHTMOB IOUAT'HOCTHUPOBAHUSA
IIpH PEMOHTE MHUKPOIIPOLIECCOPHHX IpHU-
60pPOB SKOHOMHT BpeMs U Tpyn.

Ha puc.l. nokaszaHa 4YacTh CXEMH
ajropuTMa OUATCHOCTUPOBaHUA ULUOPOBO-
'O BOJIbTMEeTpa. TeopeTUUeCKH 3Ta
cxema »OoJiXHa onpenesuTh gedexkT NIpUu-
6opa, HO Ha IpaKTUKe 3TO He Bcerma
TakK. CoBepumieHHasgs cCcxXeMa anropuTma
OUAarHOCTUPOBAHUA OOJIKHA YYUTHBATH
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IPDBEPBTE CHTHATYPbI B CAELYHOWMX
TDYKAK :
CHTHATYPA

AID2{

BbiBog 2 gcev

BbiBOA 5 UPVH

BbiBOA 3 2131

Bbison 12 HAF7

T1PABHIG -
Hbl 11 3TH CHT-
HATYPbI?

JA | BbIXOLHOH BYDEP
AID2{

POBEPBTE CUTHATYPbI B CNELYHOINX TOYKAX:

AID29  BbIBOJ 2 BbIBOLS BbIBOA 7  BbIBOJ 10
CHTHATYPA  UCHE  87C2  HOT4: HHF §

TPABUAE>\_ HET | BXOQHON TPAITEP-
Hbl W 3TH CAT- JAUENKA ATD29 WK
HATYPbI ALU AIU288

NPOBEPLTE CHrHATYPbI B CNELYHOULHX TOHKAX:
AID25 BbiBoA 3 BbiBOJ, &
CHTHATHPA 17PF g7up

#

Puc.l. TumuuHasg cxXeMa OUATHOCTHPO-
BaHUA C IIOMOUWBK aHaliuszaTopa Cur-
HaTypHOI'O

BCe BO3MOXHHEe OedeKTH, YTO 3HaAUuUTe-

JIbHO YCJIOXHSET pa3paboTKy 3TON CXEeMH.

Kpome TOro, muarHocTuuecCkue CXeMH
UMenT obmuM xXapaKTep, B HUX HeIoC-
TAaTOYHO OIIpenesyIeHHOCTH, HeobxXomumMon
IJis1 BHIIOJIHEHUS TIPOBEPKU U IIPHUHATUSA
pemeHuss. HekKOTOpHEe CXeMH IOUarHOCTHU-
KU JawnT NpaKTUdYecKyw uHdopmalumio o
TOM, KaK OIlperneJyIeHHH!N TeCT HUJIU Hu3-—
MepeHUe COOTHOCATCHA C TeM, 4YTO BH-
TIOJIHAET WJIM OOJIXHA BHIIOJIHATE CXeMa.
Ecyiu cxXxeMa OUArHOCTHUKU He TIPpUBOIOUT
Bac k daxkTuueckomy pedexktTy, TO Bm
He O6ygeTe 3HaATh, YTO pgajibme nesaThb.
OnHaxkoO ropasno vame CxeMn OuarHoc-—
THUKHU OynOyT CJIYXUTh BaM pyKOBOOSAUWUM
MaTepHuaJyioM.



CymecCTBYKT XOopoumue H IIJIOXHue
CXeMu IOUarHOCTUpOBaHUA. [lepBHe obec-
IIeYUBAaNT JIOTHMYHYI0, XOpOouo OpHMEeHTH-
POBaHHYI I10CJIeOOBATEJIBHOCTDL IIpOBe-
POK U H3MepeHUuM, TpebywmuxX MHHUMAJIb-
HOI'O TIOHHMAHHUA NNPOBEepSAEeMOM CXEMH.
YacTO OHM BKJIOYAKWT TaKHe COBpeMeH-
HEHIE MeTOmOH, ylhpomawmue IIpolenypy,
KaK CHUI'HaTypHHH aHanus. [Ipu Ouar-Hoc-
THUKe Ipubopa Jaxe He OUYeHb XOopouue
CXEeMH IOUArHOCTUPOBAHUS MOT'YT OHTH
MOJIe3HH OJis JIOKaJu3anuu HeHClIpaBHOM
o6JlaCcTU B CHCTeMe.

Ipyrue IOKYMeHTH

OIBITHHN HHXEHep-pas33paboTUuHK
U3 CTPYKTYPHOH CxXeMH Ipubopa MOXeT
NOJIYYUTh OOCTATOUYHYKW MHOOpMALHI O
TOM, KakK BMecTe paboTawnT pa3JIHdHHe
YacTU CcXeMun. Ho Teopus paboTH Ipu-
6opa M CXeMH ero OHarHoCTHPpOBAaHUA
HEe AT OeTanbHOI'O IpelncTaBJ/iIeHUusA
06 amnmnapaTHOH 4YacTH. I[JpHHUUNIHAIB-
Hasi cxXema BKJIYaeT B cebs CJIHIIKOM
MHOI'O pJeTaJsibHOM uHpopmMalnuum, UTO
3aTpynoHsaeT HabJuaeHue palboOTH B le-
JIOM.

CymecTByeT JIU HEHCIpaBHOCTH Ha
caMOM peJie

BaxHO uMeTh oObmee nperncrTasBlie-
HUe O Inpubope, YTOOH OHTH yBepeH-
HEIM B pPEeaJIbHOCTHM CyumeCTBOBAaHHUS He-
HUCIIPABHOCTH. B oInpenesieHHOMN cTele-
HU Heo6XOoOuMO 3HaTh, YTO M kak nOe-
JaeT npubop. MII nossoJsAwT paspaba-
THBATh IIPUBOPH, CIOCO6HHE BHIIOJI-
HATDb oOllpenesieHHLe (GYHKUUH,HO B TO
Xe BpeMsa U SABJISAKNTCA [IPUYHHON Tpyo-
HOCTEeM IpH HX O6CHyXuBaHUH. Heob6-
XoOouMa yBEepeHHOCTh B TOM, YTO He-
HUCIIPABHOCTBh peaJibHO CyumecTBYeT B
npubope. Het HuUero 6Gecrniosie3Hee
TIOTIHITKHY MCIIPaBUTh TO, Yero Ha caMoM
Imejle He cymectByeT. B HEKOTOPHX CH-
Tyalusax OKa3hHBaeTCsa, YTO OT Ipudo-
pa XOTAT BHIIOJIHEHHWA TOI'O, IOJId 4Yero
OH He Ohyl npefaHasHauYeH. Hanpumep,
IepekjoyaTesnb BHOOpa ypOBHA CHI'Ha-
Ja nudpoBOro BOJIBTMETpaA MOXeT pa-
6oTaTh, INOKa3HBasa BOJIBTH, HO He
amriepHl. Takoe "orpaHHMYeHHE KOHCT-
PYKIHHU" OBHMHO MOXeT BHTB O6Hapyxe-
HO IIPU YTEHHWH HHCTPYKIHH IO BKCIJIy-
aTalHuu U ABIAeTCcsa He JedeKTOM Ipubo-
pa, a Jiump ero HeIOoOCTaTKOM.

OmubKu IIpu paspaboTke NIporpamM-
MHOM vactu /II3Y/ MOryT MHOT'Oa BH3-

BaTh Cc6o¥ mnmpH paboTe B YCJIOBUAX,

HEe yUYTeHHHX BO BpeMs IPOeKTHPOBAaHHSA.
Ux imdosiByieHue Haubojyiee BepOATHO HA
PAHHUX CTaOufAX HU3TroToBJiIeHUsa. C Opy-
TO¥ CTOPOHH, Npob6JjieMa HEeHuCIPaBHOCTH
OEeNCTBUTEJIBHO MOXET CyumecTBOBAaTb, HO
He IpOsIBJISTBCHA, TaK KakxK Ipubop mnpo-
BepsieTCss HealeKBaTHO. IlIpo6jsieMy Tako-
'O TUIla 4YaCTO OIpelejyiIuTh OOBOJIBHO
NpocTO /HamnpuMmMep, HHAOUKATOP OMOB
racHeT, korng Ha LUUPpOBOM BOJIBTMET-
pe HaxXuMaeTcs KHOMKa "OMm"/.

[Ipob6sieMa HaJIUYHPA HEUCIIPABHOCTH
MOXeT OHTBb OOBOJIBHO CJIOXHOM. Hamnpu-
Mep, OmHuOKH MOI'yT BO3HUKATH IIPU BH-
TMOJIHEHUW HEeOOHYHOM INocjyiefoBaTeJIbHOC—
TH onepaunud. H3—-3a TOro, 4YTo BEeChH
KOMIIJIEKC Ipo®JsieM HOOBOJIBHO CJIOXHO
BHISIBUTH, IOJiI NPOBEepKU NIIPUOBOPOB B
TIPOHU3BOICTBEHHHX YCJIOBHUAX HUCIOJB3y-—
€TCSsI MHOXECTBO HUCIHTATEJIbHHX Mpolue-

Oyp.

YTO MOXHO YBUIETH Ha llepenHeM
navesiu

JINaxe He CHHMas KpHuKy npubopa,
MOXHO TIIOJIYYHUTE HOOCTATOYHO MHOTIO
OUarHocTuYecKon uHpopmanuu. Bosnb-
WHHCTBO IIPpHOOPOB, IMMOCTPOEHHHX HAa
OCHOBe MIl, uUMenT INnepenHK IaHesb,
Ha KOTOpPO¥ MOI'YT HaAXOOUTHCS IIepek-
JIYaTesid, HWHIOIUKATOPH, yCTpPpOWCTBA
BBOIa/BHBOIma. PaboTa C nepenHel
nmaHeJsbld — 3TO IIpOollecc, IIpH KOTOpPOM
IIepekJJYaTesy, KHOIKMH H gpyrue
yCTpoO¥CTBA BBOIA MCIIOJbB3YyHNTCHA IOJIS
nosiyyenusa "oTkJimKoB" oT npubopa,
HabJ/mogaeMHX Ha HHOUKATOpax HWJIH
IpYyIr'uX BHXOIHHX ycCTpoMcTBax.Hanpu-
Mep, €eCJIM UHOUKATOPH He 3aXIJIUCh
TIPM BKJIOYEHUWM IHTAHHA, TO MOXHO
IIPEenrioJIOXUTh HAaJIMUUe HEeUCIIpPaBHOTI'O
nepekJjwuaresis, [IJIaBKOTO Ipenoxpa-
HUTEeNs, WHypa MNUTaHUsA, nogcoelurHe-
Husa 6aTapey WJIM UCTOYHUKA NMUTAHUA.
EcyiM He CBEeTUTCA OIUH Cer'MeHT OuUCI-—
Jless, TO BEepOATHO HEHCIIpaBeH CcaM
HHOUKATOP HJIM CXema, 3alyckawmas
ero. Ecnu enuHcTBeHHHM nedekT uud-
pPOBOT'O BOJIBTMETpPA IPOABJIAETCA TOJIb-
KO B QOuarna3oHe BXOIHOI'O CHUTHAla
1-10 B, To o6nacTthk medekTa MOXeT
CY3UTBCA OO OTHOCHTEJIbHO HEeOOJNIbUIOH
YacTU CXeMH /aTTeHwaTop/.

Heo6xomuMo BCcerpa HCIIOJNb30BaTh
IpeuMynmecTBa BCTPOEHHHX PeXHMOB
TIPOBEPKH XAPaKTPTEPHUCTHK U MNPOBEDPKHU
IIpY BKJIOYEHUH IIHTAHUA, a TaKkxe
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UMermuXCca yKa3aHUM IO OuarHOCTHKe
B pabouel HHCTPYKIHUHU.

UTO MOXHO y3HATh U3
UHCTPYKLHUHU

"Ecnu nosiBUJICA nedekT - CMOT-
pUTEe B HHCTPYKLUUO".

B HMHCTPYKUMU HaAXOIOUTCH OI'POM-
HOEe KOJIMYeCTBO COBeTOB. PaboTy IO
OUaTHOCTUKE MOTYT 3HAUYUTEeJSIbHO 06—
JIerYUTh CllellaJIbHHEe CepBUCHHEe Ie-
peknwoyaTenyu, IepexolnHUKu, ITOIOKJIn-
Jawmue yCTpOHCTBA, HUHIOUKATOPH H
CllelilyajsyiIbHHE HCIHTaTeJIbHBEE MeTOIH .

Heob6xonouMO M3y4YHUTH: IPUHIIUN
paboTH npubopa, CTPYKTYPHYH H TIPHUH-
LUNIHAJIBHYI CXeMu. He HyXHO 3TOo
OeJyiaTh CJIMIKOM NOOpOB6HO, OOCTATOY-
HO TIOHATH oO6mue ugeu. Onpenesure
MecToIoJioXeHue MIl, I3y, 03y, ycT-
pOMCTB BBOHAa/BHBOIA, AaIpecHOI'o me-
mudpaTopa, CHHXpOI'eHepaTopa, IHUHH
yhnpasidgwmey 4YacTH U YacCTH IpepHBa-
HUA B CHCTeMe.

CpaBHeHue 1nedeKToOB, MNOABJISOMUXCSH

B _TIpollecce HNpOUu3BOICTBaA, C me-
deKTaMu, BO3HHUKWHMHU B
npouecce 3SKCHJyaTaluu

PaboTa uHTerpasnbHHX cxeMm /UC/
OBHYHO MNPOABJIAETCA KAaK IocsgemoBa-
TEeJIBHOCTB OmnpenesyiIieHHHX cobmTuii. UC
co3maeTCsa Ha 3aBoge—-u3roTOBUTEJIE
HHTerpaJIbHEHX CXeM H IIOoCHJIaeTCs
U3TOTOBUTEJIIO NPUOOPOB. TaM MHK-
pocxeMa ycTaHaBJiMBaeTCsa Ha edar-
HY IJIaTy, KOToOpas BCTAaBJIAETCH B
npubop. 3aTteM nNpubop MnocTynaeT kK
norpebuTtesiin. U3roToBuTeNM NpPHBOPOB
CUUTAKT, YTO ~ 2% IOCTylawimux HUHTer-
paJiIbHHX cxeM nedpexTHH. CTOHUMOCTDH
obnapyxeHUus JgedPeKTHOH MUKPOCXEMH
Ha 3Talne BXOOHOI'O KOHTPOJIA 3HaAYu-
TeJIbHO HUXe, 4YeM Iocjie TOro, Kak
MHKPOCXEeMH yCTaHOBJIEHH Ha revatT-
HHEe INnaTH.ECsiM HeuclIpaBHHE MHKpPO-
CXeMH He OOHapyXeHH IO IIOJIHOH
cbopku npubopa, TO OUATHOCTHKA
HEHCIIPABHOCTU M PEMOHT Ha 3aBole
BO3pacTawnT npuMepHo B 10 pas. 3a-
MeHa nOedeKTHON MHUKPOCXEMH Ha Mec-
TE€ 3KCIJyaTaluy Bo3pacTaeT eme
B 10 pa3z. TakuM o6pa3oM, DKOHOMH-
YeCKH BHI'OOHQ OOHApPYXUTBH nedekKTHHEe
CXeMH KaK MOXHO paHbue.

Obumue HUCTOUYHUKH IOedeKTOB U
MEeTOIH HaMJIydumero UX OOHaApPYXEeHHUS
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3aBUCAT OT MNpelHCTOPHUU U3TOTOBJIIE-
HUSA IIpudopa U YyCJIOBHUN, B KOTODHX
OH TNpoBepsieTcAa. Korma HOBHN IIPpUOODP
Ha 3aBOlde BKJIWYaeTCsa BIIEpBHE, Y
Hero mnouTH Bcerga 4YTO—-HUOyOb oOka-
3HBaAEeTCA HEeUCIpaBHEM. Te NpubopH,
KOTOpHE OKa3HBaWwTCsA OedeKTHHMU

Ha MecCcTe 3KCIJiyaTaluu, Korma-To
OHJIM HeucHnpaBHEMH . JedeKThn COOpKH,
TakKue KaK KOMIIOHEHTH, HelpaBWJIbHO
HarpyXeHHHE W 3alnasHHHe, B obmeM
cyiydyae He oOTHocATca kK nedpexkTam,
MOABJIAKMUMCH TMPH SKCIUlyaTaluu.Be-
POSTHOCTD IIOABJIEHUA KOPOTKHUX 3a-
MBIKAHU¥ TIpU Iavke M MHOTI'OKpPAaTHHX
DedeKTOB ropasno 6oJsiblue Ha MIPOU3—
BOICTBE, 4YeM Ha MecCcTe »3KCIJjyaTra-
uuy. HenpousBoOCTBeHHHE OedeKTH
OOEMHO BHI3BaHH OgedPeKTHHIMH KOMIIO-
HeHTaMH HJIM COeOUHEHUSAMH.

ABTOMATUYECKHWE TECTEPH

Cnenuajau3upoOBaHHOE HCNHTATEN b~
HOe U [Juar"socTuuyeckoe ob6opyInoBaHue
NMPUMEHAEeTCs OJiA IIPOBEPKH 60JbWOTO0
KOJItueCcTBa OIOHWHAKOBHX IIPHUOOpPOB.

IOrss MUHMMH3alUHH BpeMeHU OOHa-
pyXxeHus OedeKkTOB YaACTO HCIIOJIB3YKHT-
Cs aBTOMATHUYEeCKHEe TeCcTepH IevaTHHX
njaT u ODoOKJiuawmue yCcTpO¥CTBa.

OHu ofecrneuyuBawT OHCTPYW, 3KOHOMHU-
HYI0 U TOUYHYI IIPOBEPKY U IOUATHOCTUKY
nedexToB. HO Hesnib3A CJIMMWIKOM OOBe-
PATH aBTOMaTHYECKHUM TecTepaMm IjarT,

ynpasJiseMbM DBM. HHorma dakTuuecku
HeuCIpaBHHE IJIaTH, BHIOEPXUBAKWT IIPO-—
BepKy TeCcTepoM, YTO ABJISETCs CJjencT-
BMEM HeIJocTaTKa caMor'o TecTepa
/CHHXpOHU3AllKsg, HaArpyska, OpoBepKa
KOMIIOHEHTOB,/ HJIM BHIIOJIHAEMOM HCIHTAa-
TeJbHOM TNporpammel. TeM He MeHee, COB-
PEMeHHHEe TeCTepH I1J1aT, BHIIOJIHAKLIUE
6oJsiee CJIOXHHIE OUuHaMuueckue, OYHKIIUO-
HaJIbHEHE, NapaMeTpudYyecKue TeCTH, B
obumeM 3acJIyXHUBaAKWT OOBEPUS.

YyTo Jyierdye NpoBEepsTH

Cunavajsia HeO6XOoOuMO TIPpOBEPUTH
Te 4YacTu CXeM, KOTOpHE JIeTKO IIpoBe-
PAITCHA M BOCCTAaHAaBJIMBAKWTCA. BeposaT-
HOCTh COOSI TPOCTHX U CJIOXKHHX CXEM
onuHakoBa. OBGHMHO B 6OOJBIMHCTBE IpU-
60poB cOOM Yame BCero IMOABIAETCHA B
HCTOYHUKE INUTAaHUsA. Ero sierue BcCero
NpPOBEPSTh M IOHATHOCTUPOBATH. Hanpsa-
XeHHe,; He COoOTBeTCTBywluee TpeboBa-



HUAM TeXHUUEeCKUX YyCJIOBUN, MOXET
NpuBeCIW K HeBepHOM paboTe cxeM.
Ecnu, B nepByWw oduepenb, He IPOBEPUTH
HanpsXeHue, TO OJia obHapyXeHUus
HEUCIIPAaBHOCTHU MOXeT IoTpeboBaThCsH
3HAYUTEJITbHOE BpEeMs.

[Iosle3HOM MOXEeT oOKas3aTbCHA BH3Y—
anbHas TpoBepKa KOHCTPYKLUMH. Busjy -
aJIbHO HJIM Ha OuWyIlb MOXHO OIIpeneJi¥.Th
IIJIOXOoe TNoJgcOenuHeHHe IevyaTHHX IJjlaT
U kabeJsielt, pas3OpBaHHHE NpOBOIa, OT-
CYTCTBYyKIHE KOMIIOHEHTH.

O6mue npobJsieMn OUATHOCTUKH,
BO3HUKAamKUe B Ipolecce
IIPpOU3BOICTBA

I[Ipy TWaATeJsIbHOM BU3yaJIbBHOM NIpPO-
BepKe CXeM npubopa MOXHO OBGHAPYXHTH
HeMaJsio obmux HMCTOUYHHUKOB nedeKToOB.
JlerkO OOHApPYXUTH HeINpPaBHWJIBHO yCcTa-
HOBJIEHHHE IIepeKJInuaTeJsIM U IepeMbld-—-
KH, HeNpaBWJIBHO HaTr'pyXeHHHE KOMIIO-
HEHTH /HEeNpaBUJILHO IOCTAaBJICHHHE/,
MOCTHKH XOJIOOHO¥ TNaWku. HemnpasBuib-
HO YCTAHOBJIEHHHE DPEe3HUCTOPH OYEeHb
TPYOHO OOHAPYXUTE 3JIEKTPUYECKH, Tak
KaK OHM MOI'YT BH3BaTh B3auMOIEeHCT-
BHEe MeXOy He CBfi3aHHEMU 10 CXeMe
JIOTUYEeCKUMHU y3JIaMH, HO BHU3YyaJIbHO
3Ty ommubKy OIpenejyiuTh JIeT'KO.

Haubosiee obmuM MIpOU3IBOICTBEH-
HEIM ODedeKTOM SBJIANTCA KOPOTKHe 3a-
MHIKQHHSI MeXOy IPpOBOIHHKAMH Ha Ile-
YaTHHX IjaTax. OOHYHO HMX MOXHO Jier-—
KO YyCTpPaHUTh OCTPEM HOXOM. Korpa
TOYHOE MEeCTO KOPOTKOI'O 3aMuHKaHUA
HEHN3BECTHO, MOXHO HCIOJBb30BaTh IOC-
TaTOYHO HOBHHK MeTOI, IPHUMEHSIEeMHH

TakKxXxe B cJiydyasax, Korga MecTO KOpOT-
KOTO 3aMHKAHHUS HEeOOCTYNHO /TaKHX

KaK KOpPOTKHEe 3aMHKAaHUA BHYTPEHHHX
CJIOeB MHOI'OCJIONHHX myaT/. Ilpouenypa
3akKJioyaeTcsa B ClenywumeM: 3apsinuTe
xoHmeHcaTop 100 Mk® /umu Gosbue/

OO HampsxeHuss 5 B /6e3omnacHoe Hall-
psIXeHHe MJIA JIOTHYEeCKHX cxeM/. 3arem
C COGJIoOeHHuEeM IIpaBUJIBHOM IOJISPHOCTHU
noagcoenuHuTe ero C InoMcubi kabess
/npoBonoB/ K njare. KoHOeHcaTop pas-—
paAxaeTrcsa. Ha mnJjiaTe CcJHIIEH XapaKTep-
HHHM 3BYyK. [IpoBepbTe HalIudue KOpPOT-—
KOrO 3aMHKaHUA. ECJIM OHO He pa3pymu-
JIOCh, HEOO6XOIUMO TIOBTOPUTH IIpoleny-
PY. 3TOT MeTOn HAaIOO MCMNOJIb30BAaThb
OCTOPOXHO, TakK Kak oOHapyxuBaeTcs
caMmoe cyiaboe 3BEeHO B BeTBU TOka, KO-
TOpOe He BcCerga MOXeT oOKas3aThCHa HC-
TOYHHKOM pmedexkTa, a JiMub TOJIBKO

TOHKMM MEeCTOM B IIPOBOIHHKE HJIM HA
njare.

OTHOCHTEJNIBHO HOBOU INpobisieMoM
ABJIAINTCA MHKPOCXEMH C I[IOOOIL'HY THMHU
BHIBOOAaMHu, TNOABUBHIMECS B pes3yJbTaTe
IIPHMEHEeHHSsI aBTOMaTHYECKOTO 060pyno-
BAaHUA OJiIA YyCTAHOBKMH KOMIIOHEHTOB.
5TO MOXeT INpUBECTH K OTCYTCTBHI
SJIEKTPHYECKOT'O COeOUHEHUS MeXOy MHUK-
pocxeMamMu H IIeYaTHOM IJjlaTOM, Helpa-
BUJIBHOMY COEIUHEHHI0 UJIU KOPOTKOMY
3aMEHKAHUI C MIPOBOOHUKAaMM, HaxoOsmu-
MHCS OKOJIO MJIM IIOL MHKpocxeMomn. Ilo-
OOTHYTHH BHBOJI MUKPOCXEMH YacToO
TPYOHO OOHAPYXUTh BU3yaJIbHO, TNOCKOJb-
Ky OH BHTIJAIOWUT TakK, KakK 6yOTo Ipu-—
InasgH NpaBHJIBHO. Jlyulle BCcero IIpoBe-
PUTh HAa HMXHEH CTOpOHEe IJlaTH HaJlu-
Yype KOHIIOB BHBOIOB MHKPOCXEMH HJIH
IIOCMOTPETh INOI CaMO¥W MHUKPOCXEMOH .

B npubope OOHYHO HUCIOJIb3YyHNTCH
KpaeBHEe pa3beMH IOJIA IIeYaTHHX IjaT.
OHM MOT'YyT BH3BAaTh IOsABJIegue pedek-
TOB, KOor'ma HX KOHTAKTH OTXOOAT OT
[IeYaTHOW IIJIaTH, HU30JUPYysA TEeM CaMHM
njlaty OT pasbeMa, UJIM Korma B KOH-
TAKTH pas3beMa CJIYyYawHO nonagaeT
IIPOBOOHHK. DOTH OedekKTH Takxke MOXHO
OOHAPYXHUTEh IMPH BU3YAJIBHOH IIpOBEpKe.

MHOTOCJIOMHHE IIJIaTH HUMET U
HeKoToOpHe crneinudnueckue OCOB6eHHOC-
T . Hanpumep, ecnu njaTy NOCMOT-
peTsr Ha CBeT, TO MOXHO OOHaApyXuUTb
paspynieHue BHYTPEHHHX CJIoeB /KOTO-
poe MOXeT OHTB BH3BaHO BEHCOKOH vac-
TOTOM CHUTHajla UM TOKOM yTeudku/.
H3-3a TOro, 4YTO pPEMOHT BHYTPEHHHUX
CJIOEB HEBO3MOXEH, IMNPUXOOUTCS 3a-
MeHATh BCK0 IIJIaTy.

Ha nynatax ¢ ucrnosab30BaHUEM MOH-
Taxa HAKPYTKOM MOTI'yT CrubaTbCcs
HWTHPbBKU, YTO MOXET BH3BaThb KOPOTKOe
3aMHKaHue. J[JpyTruMH pacClIpOCTpPaHeHHH-
M pnedexTaMu ABJIAITCS: HelpaBUJIbHAA
ycTaHoOBKa 14-BHXOOHOM MHUKPOCXEMH B
16-BHBOOHOE TI'HE3LO, HemnpaBUJIbHAaA
narka, KOpOTKOe 3aMHKaHUe MeXOy BH-
BOOaMu, ob6bemuHeHUe CHUTHAaJIoOB /B3a-
UMHHEHE TIOMexu,/ BCJIeICcTBUE OJIUM3KOTO
pPacCIoOJIOXeHUuSA TTPOBOOHUKOB .

MEXAHUYECKWE JEOEKTHI,
BO3HUKAKUHWE [HPU SKCIUIYATALIWU

I[Ipy BU3yaAJIBHOU NpPOBEpKe HU3OEe-
JIUY, OKal3aBuUXCA OedPeKTHEMU IIPHU
SKCIJlyaTalun, MOXHO OOHAPYXUTH:
pPa30OpBAaHHHE IIPOBOIHUKU, CJIOMAaHHHE
KepaMHUueCKHe Koplyca MHKPOCXEeM U
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KOopnyca pe3UCTOPOB, COTHYTHE HTHPb-—
KU-HAKPYTKU YU 3arpA3HEHHHE I1JIaCTU-
HBH KOHTAKTOB. YacCTO IJIT UCIIpaBJIEHUS

"sanunuwe" KOHTAKTHOM MNJIACTUHH pa3b-—

eMOB U peJjie JOCTATOYHO {IOCTYyYaThb IO
CTeHke pas3beMa uiau pese. [Ionob6uHue

HEeHCNPaBHOCTH BO3HUWKAWT IpU MeXaHUu-
YeCKOM CXAaTHH IIJIaT U pa3beMoB. Eciu
npubop He paboTaeT cpas3y Nocje Moc-

TYNJIEHUS UJIM JaeT cBboil B DKCTpeManb-—

HHIX YCJIOBUSX, TO MOXHO IpPenrnoJIOXUTH,
YTO KpaeBO¥ pas3beM IevyaTHOH IJlaTH
DebpexkTeHn. Ecyiu eCcTh NOOO3peHHE, UYTO
NpUYUHON pedekTa ABJSETCS IJIOXOH

KOHTaKT pas3beMa, TO HeoBXOOuMO IpoC-—
MOTpPEeTh BCE COeIWHEHHSA O6JIOKOB U IJaT.

Iyig OYUCTKH 3arpsA3HEHHHX KpaeBHX
Pa3bEMOB MOXHO HCIIOJIB30BAaTb CIlelu-—
aJIbHHM CTUpAKmUE KapaHpall MM CMech
OJIS TIPOMHBKHY MeYaTHHX IJAT.

OBNUE METOHIBE OUATHOCTHUKHU

3JaMeHa naarT

Ecny mevyaTHas IJjiata JIeTKO BH-
HUMaAaeTCs U HMeeTCs 3arac HCIPaBHHX
njaT, TO MOXHO IHNOIHTAaTbCA 3aMEHUTH
ee. Korma B onuom npubope UCHOJIB3y-
eTCsaA HEeCKOJIBKO OIUWHAKOBHX I1JlIaT, TO
HX MOXHO B3auWMHO 3aMeHUThb. HemocTar-
KOM 3TOTI'0 MeToIa HABJIAEeTCS OIIaCHOCTDb
NOBpeIuTh TOIHVYI IIJIaTy BCJeOcCTBUEe
2JIEKTPUYECKUX Ieperpys30K, KOTODHE
NMOBpenuJiy NpegHoymylo jaTty. B Jno6om
cJglydyae TIpHU BHIIOJIHEHUU CMEHH IIJl1aTH
THTaHue OT IIpubopa HOJIKHO OTKJIIYATb-—

ca. Eciu uMewnTCs aHaJIOTH4YHHE Uu3Oellusd,

TO, CpaBHuUBaaA MX QyHKLUHWOHUPOBAHHUE,
MOXHO TIOJIYYHUTB OOCTATOYHO MHOTO
nHdopMauuM. DTO CpaBHeHHE MOXeT OHTh
NOJIE3HHM B CHTYyAlHUfAX, Korga HEeACHO,
cymecTByeT JiUu IOeNCTBUTeNIbHO IedekT
annapaTHOM YacTu /3TO MOXeT OHTH
o6muM HeJoCTaTKOM caMoTrTo mnpudopa
HUIIH er'0 KOHCTpykuuu/ .

Ecnu nopmospeBaeMoe yCTPOMCTBO
HaXOOUTCA B I'He3lde pas3beMa, TO HYX-
HO ero CHauala NoKadaThb ,4YToOOH yIOCTO-
BEepUTBCHA B OTCYTCTBHH OTOPBAaHHHX
COeIuHEeHHUN, a ~aTcM ero MOXHO 3aMe-
HUTL. daxKTHUEeCKas YacToTa OTKa30B
MII oueHp HeBesiuka. TeM He MeHee,
H3-3a CJIOXHOCTH IPOBEpPKH IpaBUJIbHOC—
TH UX paboTH dYame BCEero HUX [NepBHMH
BHIHUMAKT K3 MJIaTH. 3TO XapaKTEepHO
TaKxXe U Ojii KpuctTaJjisioB BUC, uCIIOJNb-
3yeMHX BMeCTe C HUMH.
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[IpoBepKa BO3OeNCcTBUeM
/CTPECC-IIPOBEPKA/

CTPECC-IIPOBEPKA MOXeT OHTb
oueub 5PPeKTUBHOU OJIA OOBHAPYXEHUSA
NIPOMEXYTOUHHX HJIM TTepeMexamnmuxcs
OTKa30B. CTPECC-IIPOBEPKA 4YacTO MO-
XeT BH3BaTh BpPEMeHHOE HCIIpaBJIEHHE
WM yXyhomeHue nedeKToB /mobod us
cJylydyaeB IoJjie3eH OJid OOHapyXeHHus
MecTa pedekTa/. Ha mjaThH OKas3wBa-
T du3uYeckKoe BO3OeHCTBUE, HArpe-
BAaWT MJIM OXJIAXIAKWT, HU3MEHAKNT HAIl-
pAXeHUue NnuTaHua. TepMuueckue BO3-
OeruCcTBHUA MOI'YyT HCIOJIb30BaThCA OJIif
Jiokanusauuu pgedexkTa B olpenesyieH-—
HOM YyCTpPOMHCTBE Ha IIJjlaTe C ropaslo
6oJsipiIed TOYHOCTBIO, YeM IMNpu OpyTrux
MeTomaxXx, TaK KakK TelJIO HUJIU XOJIon
MOXeT TNpUKJIaOHBATbCSI HeNnocpencT-
BEHHO K OIUMHOYHOMY KOMIIOHEHTy. lle-
peMexawmuecs pedpexTH MOT'yT BO3HU-
KaTb BCJIEOCTBHE KPUTHUYHHX KpUCTaji-
JIOB, CIIyTaHHHX IIPOBOIOHUKOB, MOCTHU-
KOB IaekK, COeIOHHeHuH, CXeM 3alyckKa
M CHHXPOHH3AaAlUH.

Jlerkoe NIPUKOCHOBEHHE K Kaxngo-
My YCTPOHCTBY Ha IJjilaTe IIoMoraertT
BHIABUTHh HarpeBamwWUNCA KOMIIOHEHT
/6oJyiee ropAuYHil, YeM COCeIHHEe KOM-—
NMOHeHTH/. Korma KakKoH-TO KOMIIOHEHT
HarpesaeTcs 6oJsiblle OPYyI'HX KOMIIOHEH-
TOB TOI'O Xe Turna, TO, BIIOJIHE BepoO-
ATHO, YTO OH HeHucllpaBeH. JedeKTHoe
YCTPOUCTBO MOXEeT OHTB HACTOJIBKO
TOpAYHM, UYTO MOXHO 0OOXeubCsa, MO3TO-
My HeOo6XOoOuMO COO6JI0OaTh OCTOPOX-—
HOCTb. Hapmo TakXe uMMeTh B BUOY, 4YTO
HEKOTOpPHE BIIOJIHE I'OOHHE YyCTpOMUCTBA
MOI'yT HarpeBaTbCs OoOJiblle HOPMH .

KopoTkue 3aMHKaHUS HCTOYHUKOB
OUTAHUA

CymecTByeT HEeCKOJIbKO 3ddekTuB-
HEIX CIIOCOB0B O6HAPYXEHUSA NPHYUHH
KOPOTKOT'O 3aMHIKAHHUA MCTOUYHHKA IIU-
TaHusa. B cucrteme, uUMewumed MHOIO
nnar, IepBoOe, YTO HEeOBXOOUMO
chesylaTh, — 3TO JIOKAJIM30BATh KOPOT-—
KOe 3aMuKaHMe C TOYHOCTBhI IO OI-
HOM MaTH. JJjsA >TOr'o IJjaTH BHHHUMa-
TCS IO ouepenu OO TexX IIOp, IIoKa B
HCTOUYHHUKE He HcYe3aeT KOpOTKoe 3a-
MHKaHHe. [locyienHsas BHHYTAs IjaTa
ABJIAETCA TPUYUHON KOPOTKOI'O 3aMu-
KaHUA UCTOYHUKA TUTAHUA.

OnHUM M3 MeTOHOOB OOHApPYyXeHUusS
KOPOTKOI'O 3aMHKaHUA B LIMHAX IUTa-
HUSI ABJIseTcsa obeclieyeHue CpaBHU-



TEeJIbHO BEHICOKOI'O Toka /3-5 A/ B

5THUX mWHMHaAxX. Heo6xomumMo coBJIOOATBH
TIOJISPHOCTD ITOOKJINUYAaeMHX HCTOUYHHUKOB
¥ He INpPeBHUATh HOMHHAJIOB OBGHYHOTO
HalpAXeHUss NMUuTaHusa. OTBeTBJIEHHE TO-
Ka, Benymee K KOPOTKOMY 3aMHKAHUK,
MOXeT OHTBL ONpelesIeHO C I1OMOubIo
uudpoBOro BONBTMETpPA, HUMewuero
BHCOKOe pa3spemenne /0,01 MB/, koTo-
PHI TIO3BOJIAET ONpelesIUTh MHadeHue
HalpsXEeHUA Ha OTHOEeJIbHHX ydacTKax
UWMHE NMHUTaHUuA. Hamnpsaxenuwe 6yneT
IPUCYTCTBOBATH JIMIb B YaCTHAX LIMUHH
IUTAaHUSA, BeOymHUX K KOPOTKOMY 3aMH-
KaHuw /puc.2/.
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Puc.2, lcrnonb30BaHHE UYYBCTBHUTEJIb-
HOT'O BOJIBTMETpa IJig OB6HapyXeHHUs
KOPOTKOI'O 3aMHKaHHA WMHUHH ITUTaHUS
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Bojslee HArJIAOHEM CIIOCOOOM 06 -
HapyXeHHS KOPOTKOTO 3aMHKAHMWSA UHH
NUTaAHUA /XOTHA U MeHee IpHeMJIEMEM
B peanbHOM XW3HH/, ABJSETCS 3aMO-
paxuBaHHe BCel IJlaTh /IPpUMEepHO 0o
-100C/, np® 3TOM XUIOKOCTBH KOHIEH-
CUPYyeTCsI Ha IJjlaTe, 3aTeM IJjlaTa
NOOKJIINYaAeTCA K HMCTOYHHKY TOKa
3-5 A. llo Mepe HarpeBaHUA U pas3MoO-
PO3KH IIJIaThH BETBb TOKA CTAHOBHUTCSHA
BUOuMoM. Ilocsie 3TOro JjieTKO O6Hapy-—
XUTh KOPOTKOE 3aMHKaHUE.

KAK JIOKAJIN3OBATH JEQEKT

I[locsyie BHIIOJIHEHUA Haubojiee
JIE''KO OCyHEeCTBJISEMHX TIPOBEPOK HYX—
HO NepexXOoOUuThb K OoJyiee CJIOXHHEM,
Ternepb uMeeT 3HaAYeHHE HHOUBUOYyAJIb-—
HHM ONHT IO OTHCKAHUI0 HEeMCIIpaBHOC-
Tel, UHTYHUIHUS U 3HaHUe npuobopa.
Bo-miepBHX, HEO6XOIOHWMO MCIIOJIb30BAaTb
BCe NpeuMymecTBa BCTPOEHHHX W OIHU-
CaHHHX B HOOKYMEHTAIUH BO3MOXHOCTEH
U30JIALMU HEHCIIpaBHOCTE!N B CXeMme,
TAaKHWX KakK BHOOpPOYHOE H3bATHE OT-—-
JeJIbHHX TJIaT, CEepBUCHHE NEePEeMEMKH,
creuyuaJibHHE TEeCTOBHE PEeXUMH U IIPO-—

unenype. Takxe OUeHb IIOJIE3HO OTCoOe-
IOUHATH MHKPOIIPOILIECCOPHYI CHCTEMYy
OT nepudepuHHX CXeM, UYTO IO3BOJIUT
OUATHOCTHPOBATH Kaxaylw YacThb He-
3aBHCHMO.

BaXHHM CIIOCOB60OM OHAT'HOCTHUPO-
BAaHUA ABJISETCA MeTOon IOeJIeHusa Ha
TIOJIOBHHH, KOTOPHHM 3akKJiodaeTCsa B

BHIBOpe KaKOH—-TO TOYKH INPUOJIIU3UTEIb-
HO B CcepelunHe CXeMH. lMMeeTcsa BepoO-
ATHOCTb TOTO, 4YTO nedeKT HaAxXxOOUTCHA
OO HUJIM TocJjie BTOo¥ Touku. Eciu xa-
PAKTEPUCTHUKU CXEeMuH MNpaBUJIBHH IO
5TOM TOUYKM, TO IHedPeKT HaxXOIOUuTCHa
rnocsyie Hee. ECJIM HET, TO HAXOOUTCH
nepeg 3TOM TOUKOW., DTOT MeTon JIyd-—
nle HCMOoJIb30BaTh Ha CXeMax C 4YeTKu-
MH, OOHOHAIpaBJIEHHEIMH CHUI'HAJIbHEMU
BeTBAMU 6e3 60X BeTBeM C obpaT-
HEMH CBA3AMH. DTOT MeTOn MOXET OHTH
5ddekTHUBEeH maxe B MHKPOIPOLECCOPHHX
cucTtemMax, TaK KaK CXeMu, He BXOopOsa-
mye B MHKPOIPOILIeCCOPHYKW YacTh, MO-
T'yT OHTDH IpOBEpPEHH TaKHUM CIIOCOOOM.

B TUINIHUYHOM H3IOEJIMU IIepBOe pas-
OejieHue OOHUYHO BHIIOJIHAETCS Ha Lud-
POBYI M aHAaJIOTOBYKW YacTH, €CJd Ta-
KOBHIe €CThb. AHAJIOTOBHE CXEMH HWMEKT
6onbue JedeKTOB /H3-3a BHCOKHUX Tpe-
6oBaHUM, NpeObsaBJZIAEMHX K OHCTponen-
CTBUHIO, [IUMTAHUKW, TeMlepaType, 4YyBCT-
BHTEJIBHOCTH, TOYHOCTH, peEeryJiipoBkKam
BHEMWHUM H3OHTOYHEM HAr'py3kaM H OO-
NyCcCTHMOMY pa3sbpoCcy XapaKTEepHCTHUK
KOMIIOHeHTOB/ . C6oi1 nputopa 4acTo
BO3HUKaeT H3—-3a aHAaJIOT'OBHX CXeM,
paboTawmux Ha npepnesie. OHU MOTYT
BHIBECTH H3 CTpPpOSA U LUPPOBHE CXEMH.
Heob6xoouMO YYUMTHBATDL 3JIEKTpUYECKUe
CBA3H Leney CHHXPOUMIIYJIbCA M UHH
nutanusa TTIJI-cxeM C aHaJIOOBHMU Ilie-—
IsMH, KOTOpPHIE MOT'YT BH3BAaTh Cepbhe3-
HEHIE IIOMeXHM B CHCTEMe.

BUJIH IEGEKTOB IIMOPOBHX CXEM

Ecsu ecTr nonmo3peHue, 4UTO uud-
poBasi 4aCTk HeHCIpaBHa, HeOo6XOoOuMoO
CHauvaJjila y6eOguThCA B HAJIMUUU CHUTHA-
JIOB. JIOrMYEeCKMM INPOOHUKOM MOXHO
NpOBEPUTH HaJIuYHe CUT'HajJla B lenu
CUHXPOUMIIyJIbCA, HAa JIMHUAX WHH, B
LelsxX pa3peumeHUusa KpucTanja U ynpas-
JIAMUX JIMHUAX. OTCYyTCTBUE AKTUBHOC-
TH B JIOOOM H3 3THX Y3JIOB yYKa3HBaeT
Ha HaJU4Yue HEeUCIPpaBHOCTH.

Haubojsiee pacnpOCTpaHEHHHM BU-
IOoM oTkasza nudpOBHX MHKPOCXEM ABJIA-
€TCs PAa3pHB MNPOBOOHHUKOB BHYTDH KOpP-—-
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nyca. HUmMewnTcsa TOHKHE IPOBOIOHUKH,
coeuHAmMHUEe BHBOIH KOpIlyca C Kpuc-
TaJIJIOM MHKPOCXEMH. ECiu BHXOIHOH
IIPOBOIOHUK pa3pHBaeTcss, TO BHXOO-
HOH BHBOM OKa3mhBaeTCA H30JIUPOBaH-
HBM, ¥ JIOTHYECKHUH NPOOGHHK, BO3MOX-—
HO, YKaxeT Ha IOCTOSHHHNA CpelHUM
JIOTHUYEeCKHM YypOBEHBb, I[OCKOJIbKYy BXO-
IOH OPYI'uX YyCTPOHCTB IIOOCOEOUWHEHH K
5TOMY y3ny. llpu pa3punBe BXOOHOI'O
IpOBOOUHUKA OOWH UM ©60OJjiee BHXOINOB
MHKPOCXEMH OKaXyTCsa HeuClIpaBHEMU
/"3zanunanue” Ha 1, 0 UM HeNpPaBUJIb-—
HOe BHIIOJIHEHHE JIOTHYECKON dyHKIHUu/ .
Ecnu mobo¥ U3 3THUX BHXOIOOB IIepexo-
OUT Ha obmyl WHHY, HMenumylw Tpu COC-
TOSHUS, DTO MOXET BH3BAaTbh IIOABJIEHUE
HEUCIIPABHOCTH /6oJlee OOHOT'O BHXC-
O0a B JaHHHN MOMeHT/. HeuCnpaBHOCTH
WHH MOXHO HabJsmIoaTek Ha ocuusiorpade,
OHU HMHIOULUPYITCA CTAOUJIBHEIMU Hellpa-
BUJIbHEIMH JIOTHYECKUMH YyPOBHSIMH WIMH,
HO ocuuwuorpad He BHOaeT HHOOPMaALIUU
06 ucTtouHuke nedexkta /puc.3/, Tak
Kak Kormga BCe yCTpoWCTBa Ha UMHHEe
BHKJIOYEHBI, TO W HCIpaBHHE JIMHVU ImMUH
MOT'YT HMMEeTh HH3KHe JIOTHYEeCKHe
YPOBHH.

Puc.3. MpuMep HemnpaBHJILHHX /HO
YeTKHUX/ JIOTMUYECKHX ypOBHell, BH3BaH-
HEHIX HEMCIIPABHOCTSAMH B MHHax

IpyTruM paclpoCTpaHeHHEM nedex-
TOM B LUOPOBHX MHUKpPpOCXEeMax ABIAET-
CA KOPOTKOE€ 3aMHKaHHEe MeXOy BXOIHEM
BHBOIOM M 3emsieit. Dvo0T JedeKT dYacTo
BHI3HIBAETCSHA HEMHCIIPAaBHOCTBI 3alUTHOTO
ouoma Ha BXolle Kpucrasjia. DTOT ge-
deKT OBHUYHO NpPOABJIASTCHA KakK "3anun-
wuH" HU3KUM YpOBEeHb, KOTOPHM MOXHO
HabwgaTek JIOTHYECKUM NpoObHuUKOM. Oc-
nusiorpad, nomcoenuHeHHHM K TaKoMy
y3J1y, TIOKaXeT YypOBEeHb HAIPSAXEeHUs
HEMHOI'O BHIIE YPOBHA Kopnyca, nopsan-
Ka HEeCKOJIbKHX COTeH MB, BO BpeMms
nmomayy Ha 3TOT BXOO YPOBHA Jior. 1.
/puc.4./.

Insa obuHapyxeHus "sanunmux"
BXOIOOB M BHXOIIOB MOXET HCIIOJIb30BaThb-
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Puc.4. JloruyecCKuil YPOBEHbL, BH3BaHHHII
KOPOTKUM 3aMHIKaHHEM BXOOHOT'O KOHTaK—
Ta MHMKPOCXEeMH Ha KOpIyc /KOpPOTKoe
3aMHKaHHe TNOIJIOXKH nOuoma/

CA 4YYBCTBHUTEJIbHHN LHUPPOBOH BOJIBT-
MeTp /C BHCOKHM pa3peumeHueM/ U OX-
Jaxgawumas a3po30Jib. llomcoenguHUTe
nudpoOBOH BONBTMETp K "s3asunumemy"
y3JIy ¥ BHOepHUTe HauboJIbuyKw YyBCTBU-—
TeJIbHOCTh BOJIbTMETpa B pexuMe II0C-—
TOSAHHOI'O TOKa. 3aTeM, BO BpeMsa Hab-
JMOOEeHUA HaNpAXeHHS MO ouepelu OO6pH3-
TUBa¥iTe KaxIylw MHKPOCXeMy,loIdcoenu-
HeHHY K "sanunmemy" y3ny, TeM
caMBEM HU3MeHAs HX TeMlepaTypy. Jlnboe
OoBbHapyXeHHOe HM3MeHeHHe BeJIMYUHH
HanpsaxeHnuss /6osee 10 MB/ B y3Je
TIOKAa3HBaeT, 4YTO "omnmsieHHaa" MUKpPO-
cxeMa sfABJAEeTCHA NnoTpebuTesieM TOKa.

Ecyiu oxJlaXOgeHHue HEeBO3MOXHO,
TO MOXHO HMCIIONb30BaTh HAarpeBaHUe.
9TOT MeTOI OCHOBAaH Ha CBOMCTBax
MONVIIPOBOOHUKOB, MHCIOJbE3yYEMHX B
UC /cBA3b MeXOy HAaNpsaXeHUeM H TeM-
nepaTtypoi/ .

METOJIE! JIOKAJIM3ALIMU

Tllopo3speBaeMHi! BXOMOHOM HUJIM BH-
XOOHOM KOHTAKT MHKPOCXEMH HeoBXo-
OUMO H3O0JIUPOBATh OT OCTAJIBHOM YacCTH
CXeMH. BHCTPpO M HAOEXHO 3TO MOXHO
BHIIOJIHUTh IIYTEM CHSATHUA IIPHIIOA, HaAXO-
OAWEerocss Mexny BHBOIOM U IIeYaTHOH
IIJ1aTo¥ C IIOMOMWBK MAaAJIbHHMKA C BO3-
AOYUHEM OTCOCOM C IOCJenywmuM obéMmeTa-—
HHEM mMeTOYKOH. 3aTeM HYXHO IOOOTHYTb
BEHIBOO TakK, YTOOH OH He KacaJICa Kpa-
€B OTBEepCTHA NJjslaThH. C noMombi Tec-—-
Tépa yAOCTOBEPLTECH, YTO BHBOI He



UMeeT 3JIEKTPUYECKOI'O KOHTAaKTa C
nJjaTou.

Bubop MeTonma, KOTOPHM MOXHO HC-
[IONIb30BaTh OJIA U3O0NAUUU LUPPOBHX
6JI0KkOB MII, TOJIHOCTHI 3aBHUCHUT OT HUX
DJIEKTPUUYECKON M MeXaHHUYECKONM apXu-

TeKTypH. ECM TIOCJie. OTKJIOHEHHUSI HeKO-—
TOpPHX LUUGPOBHX IJIAT AIOPO NpomoJsixaeT
paboTaThb, TO Takasa Ipoienypa 6ynet

IoJjie3Ha IpPU OTHCKAHUU HEeUHCIPABHOCTEH.

Ecau spopo MmoxeT paboTaTh C pa3OMK-—
HYTOM mneTjen /IpH OTCYTCTBHH O6paT-
HOM CBSAA3M IO MIMHE OAaHHHX/, TO Onda
IIPpOBEePKH AKTHBHOCTH fOpa U aIpeCHHX
LKH MOXEeT HCIIONb30BaThCHA CBOOOIOHHM
pPexXuM.

Iy paspHBa liened OTIeJIbHHX
CHUI'HAJIOB Mexny IedaTHOH IJjlaToH u
OCTaJIbHON YacTbhI CUCTEMH MOXeT
HCIIOJIb30BAThCA IIJlaTa YIJIMHUTE A C
nepekJjmwJiyaTejyiIsMi Ha WMHE U CUTHAaJb-
HHX JIMHHAX. TaxkuM Xe obpas3OoM B lielu
oBbpaTHOM CBA3M "3anunmue" mWHHHE MO-—-
I'yT OTKJHNYATbCA OT OCHOBHOW CHCTe-
MHI .

Bonee nmpoCTHM CIIOCO60OM pa3pH-
Ba OTHOEeJIbHHX lielled, HIOYymMHUX 4Yepes3
KpaeBOW pa3beM, ABJIAETCA HU30JIALUA
KOHTAKTOB pa3s3bemMa OT IJjlaTH C IIOMO-
b0 H3OJIALMOHHOW JIEHTH HJIH XECTKOH
oyMmaru. Heo6xomuMO IIOMHUTHL IJiaTH,
Ha KOTOpPHX 3TO OHJIO NPOLeJyIaHO, YTO-
O6H [IOTOM He 3abhTh yoObpaTh U3OJIALUI.
MeHee ynoGHeM, HO 6oJsiee 3dpdeKTUB-
HBEIM CpPeICTBOM OIllpeleJsiIeHUSA HeUCIlpaB-
HOCTeN B UMHEe ABJIAETCHA U3MEepeHue
CONMPOTUBJIEHUSA /IPU OTKIJIOUEHHOM IH-
TaHuy,/ MeXxOy Kaxnoo¥ JIMHWEeH MIHUHH H
3emjlel B OTHEJIbHOCTH, HAIPHUMED, B
mMHe OJaHHHX M B aOpeCHON uMHe.

CONpPOTHUBJIEHHE KaXOOM M3 STUX JIMHUH
OBHNMHO OOHWHAKOBO. Ecyu B OOHOM U3
JIMHUM COIIPOTHBJIEHHE 3HAUYUTEJIBbHO
oTJyMyaeTCcs, TO OHa, BO3MOXHO, SABJIA-
eTcsa gedpexkTHoM. EcCyiu B OBYX JIMHHUAX
CONIPOTHUBJIEHUA OIOWHAKOBH H HHXe, TO
OHH MOTYT OHThP 3aKOPOYEHHEHMH. B
JboM ciiydae CcHaua’sia IpoBepbTe CXxXe-
My, 4YTOOH TIOHATBL, OO6YCJIOBJIEHA JIU
5Ta pas3Hulla COINPOTHUBJIEHUN OpraHusa-
uuey cxeM, IOICOEOHHEHHHX K 3THUM
JIMHUSAM .

I[Ipy npoBepkKe NpaBUJIBHOCTH pa-
60TH TIOHO3peBaeMO¥ MUKPOCXEMH MO-
TyT MHCIOJIb30BATHCH JIMHUHK TIPEepHBAaHUM
U BHBOOH BH60OpPa KpuCTaisila. 3TO OCy-—
mecTBAsIeTCS MOMEHTAJIbHHM 3aKOpadu-
BaHMEM COOTBETCTByWIero BHBOIOAa Ha

BEICOKOE HJIM HH3KOe COCTOAHHE HJIH C
IIOMOIBI0 JIOTHYECKOI'O CTHMyJIATOpA.

IleTsii O6paTHOK CBSI3HU

IIundpoOBHE CXEMH, OXBadeHHHe 06-
PATHOM CBA3bI, TPYOHO MOOOANTCH
IOUarHOCTHKe, TaK kaK nedeKTH pacl-
POCTPAHAKNTCA IO Kpyry. B netijie o6-
pPaTHOM CBsA3UW HENpaBUJIbHHN BHXOIOHOM
CHT'HAJI TIoCcTynaeT CHOBa Ha BXOn,
BCJIEOCTBHE Yero Be3ne IIOoJIydawTCs
HellpaBUJIbHHE pe3yJjibTaTH. Pa3MuHKaHUE
5TOM 1enu oO6paTHOM CBSI3M HCKJIOUAET
TIOCTYIIJIEHHE HAa BXOI HEeIpaBHWJIbHHX
BHXOIHHX CUIHAJIOB. 3aTeM /ecjylui BO3-—
MOXHa TeHepallusa ynpaBJISomUX BXOIOB
CUI'HAJIOB MOJig 3TOH neTyiu/ MOXHO Hab-—
JIOIOATh paclnpoCTpaHeHHe CUT'HAJIOB C
BXOJa Ha BHXOO. TeM He MeHee, 4YacToO
TPpYyOHO ofecrneduTh HeOOXOOUMHE BXCO-
HEIE BO3OEeNCTBHUA, TaK KaK HYXHO YyII-—
paBJIATI: MHOXECTBOM JIMHuU#. Eciau ume-
eTCA IOpyro¥ aHAaJIOUWUHHE U OelHCcTBYHO-
myuP Npubop /UM IIJlaTa C TaKOH Xe
cxeMmo¥/, TO MOXHO yIpaBJIATh BXOIOAMH
obeux CxXeM C BHXOIAa TI'OOHOU CXEMH.

B »TOM Xe cnydae eCTh yBEpeHHOCTH,
YTO IpoBepsgeMas cxema IoJjiydaeT NOpa-
BUJbHHM BXOMOHOW CHUTHaJI. 3aTeM HYyX-
HO- TOJIBKO CpaBHUBATBL COOTBETCTBYIO-
mye y3JIH OBYX CXeM H onpenensaTh pa3-—
Judyye MeXIny HUMH. [Jid BHIIOJIHEHUSA
3TOI'O CpaBHEHUS MOXHO HCIIOJIb30BATh
CUTHATYPHHY aHaJlu3aTop.

IOpyroy MeTon Jokanusauuu ngedpexT-
HOM MHKPOCXEeMH 3aKJInuaeTCsi B CJenylo-
meM: BHXOIOH IIOLO3peBaeMOo¥ MHKpOCXe-—
MH KOHTPOJIMPYHTCA ocuuymorpadomMm uinu
CUTHATYPHEIM aHaJIN3aTOpPOM, CBepxXy
3anauBanT UIOIEHTUYHYI MUKPOCXEMY
/3a HUCKJIOYEeHHEeM BHXOOHHX KOHTAKTOB/.

BHBOIOH BepXHe¥ MHKPOCXEMH CcJie-
oyeT clel'ka IMOOOTHYThL /ecsau Eeobxo-
IOUMO, OHU BCe NPHUBOLOATCA B KOHTAKT/.
U3MeHeHHEe CcuT'HaJla MOXeT yKa3aTh Ha
Hasmmyue nedpexTa 3TOr0 yCTpOHCTBA.
Ecyiu He HaAOGINOOAWTCA H3MEeHEeHHS U
BHXOH He saABJfAeTcs "s3anunmum"”", MOX-—
HO CUHTaTh, 4YTO MHKpOCXeMa He ge-
dbexTHa. C mocryiegoBaTesIbHOCTHEMU
cXxemMaMu, TaKUMH KaK CUeTYHKH U pe-
TUCTPH CIOBUIr'a, HeOoBXoOouMO cCoO6JiI0OaTh
OCTOPOXHOCTBL, B HHUX OTKJIOHEHHE B
BHIXOIIHOM CUTHaJIe MOXET BO3HUKHYTBH
M3-3a HAavaJIbHHX YyCJOBUMN. Jlydmum
CIocoBboM BHIIOJIHEHUA 3TOI'O TecTa fAB-
JIseTCs UCIHOJb30BaHUe KoMIapaTopa
UHTETIr'pPaJIbHHX CXeM.
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3AKJIIOYEHUE

HuKakKue 3HaAHUA U OIHT HEe MOTYT
MOJIHOCTHhI0 KOMIIEHCUPOBATh HECOBepmeH-
HYIH IOOKYMEHTALUKW IO OOCJIYyXUBAHUW.
PaspabaTHnBaeMue TNPHOOPH OOJIKHH OHTH
OPHEHTUPOBAHH Hg COBPEMeHHHEe MeTOIH
oBbcnyXuBaHUsA, TakKue KakK CHTHATYPHHH
aHaJiu3, TaK KaK cTaphHe MeTOoOH U yCT-
poHcTBa, IpelHAa3HaAUYeHHHe OJA Ouar-
HOCTHUKU OOBBMHOM JIOTHKH, HeOoCTaTou-
HO 3ddPexTuBHH IIpu paboTe c MII.

MUKDPOIIPOLIeCCOPHHE CHUCTEMH SABJISI—
IOTCA CJIegCTBUEM pas3BUTUSA TpPaIULKUOH-—
HOoM 1UUdpoOBOM JIOTUKU. MHOruWEe KOMIIO-
HEeHTH, IPHHIUIE [IOCTPOEHUA CXeM,
cpercTBa U MEeTOOH HX OUATHOCTHKH
oOouHAKOBH. TeM He MeHee HMEWNTCH U
HeKOTOpHE pa3jiudyusa. Mukpomnpolueccop-
HEHE CHCTEeMH HUMeKT WHUHHYKW CTPYKTYDPY,
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a MHOT'He yCTpOMCTBAa HAa uLIMHE ABJSAIT-
ca ciyoxueMu BUC. B mmHax Mexny yCcT-
poycTBaMM IIOCTOSAHHO INPUCYTCTBYHT
CJIOXKHHE CUT'HaJIH. YTOOH HM30JIMPOBATH
nebexT, BH3BaABULUM COOM BCel cHcTe-
MEH, YaCTO TIOJIE3HO IIpepBaThb UHHY
OaHHHX , ABJISIOMYIOCA OCHOBHOII BeTBBbK
OBpaTHON CBSA3U CHCTEMH.

XOoTa CcXeMbl aJITOpUuTMa IOHATHOCTHU-
pOBaHUA U OOeCIeuHnBanT IpPaBHUIIbHHEHN
NMOpAOOK Jiokayus3auuu ngedpekToB usmge-
JIU¥, 3TOI'O OKa3hBaeTCsa HeImoCTaTod-
HEM IJISI TIOJIHOM JIOKaJIu3alUu HeHClHpaB-
HOI'O KOMIIOHeHTa. CymecTByeT MHOXe-
CTBO MeTOOOB U IIpoueccoB, 3ddexkTuB-
HHX IIPH BHIIOJIHEHHU OUATHOCTHKH, H30-
JAOWWA U JIoKaJlusauuu npedekKTOB usge-
JIUX Ha OCHOBe MII.



[IpusioxexHue

HABOP KOMAH]I MHKPOIIPOLIECCOPA 3. JlorudyeckKkue KOMaHIbl. BHIIOJIHS-
KP580UK80 0T JIOTUYeCKHue onepauuu "U", "UIK",
"uckimouawnmee HIIM", cpaBHeHue, COBUT

Bce kxomaumu MII KP580UK80 ne- U OOIIOJIHEHMEe LOAaHHHX B perucTpax u
JISTCSA Ha TATH Tpylll. AYerKax IMaMsiTH.

1. KoMaHIH IepeChJIKM OaHHHX. 4. KoMaHOH NepexomoB /YyCJIOBHHX
OcymecCTBNAKNT IepeChUIKy IOaHHHX MeXny U 6e3yCJIOBHHX/, BH30Ba NOANPOI'pPaMM
perucTpaM HJIM MexIy I1aMATb U pe- U BO3BpaumeHus H3 IOOIpOTI'paMM.
TUCTpaMH. 5. KomaHmow BBOZa/BHBOOA, ylnpaB-

2. ApudMeTuueckue KoMaHIOH. IIpen- neHusa u pabortm co CTEKOM. IIpenHas-
Ha3HadveHH IOJIS BHIIOJIHEHHUS CJIOXEHHUS, HadYeHH IOJIA BHIIOJIHEHUS oOIllepalui
BEMHUTAHUSA, YBEeJIMUYEHUA HNJIM YMEeHBbULIEeHUSA BBOIAa/BHBOOA, paboTH co CTEKOM, ym-
COOEepPXHUMOI'O PEerucTpOB HJIM AYeeK Ia- paBiieHusa ¢saramm, paspemeHus M 3arn-
MSTH. peueHHUs1 NpepHBaHuu.

KOMAHJIE! IEPECHIJIKM IOAHHBEIX

1. Hggecmnxa — 2. HemocpencTBeHHass IepecCHIiKa
A,A 7F E,A 5F -
A B 78 E,B 58 A, 6auT  3E
A,C 79 E,C 59 B 6aut 06
A,D 7A E,D 5A C 6ant OE
A,E 7B MOV g'm 5B MVI b sanr 16

MOV | A,H 7C E,H 5C E, oGant 1E
A,L 7D E,L 5D H o6anr 26
A, M 7E E,M 5E L, 6anT 2E

N M, G6arT 36

B,A 47 H,A 67 “XCHG EB
B,B 40 H,B 60
B,C 41 H,C 61
B,D 42 H,D 62 3. HemocpencrBeHHas 3arpyska
B,E 43 H, E 63

MOV |’ ’
B,H 44 MOV 1y’ w 64 B, 2 Gamra 01
B,L 45 H,L 65 LXI |D, 2 6awnra 11
B,M 46 H,M 66 H, 2 6Ganra 21
— — SP, 2 6anTa 31
C,A 4F L,A 6F
C,B 48 L,B 68 4. 3arpyska/xXpaHeHue
c,C 49 L,C 69
c,D 4A L,D 6A

MOV | g 4B MOV 11 B 6B LDAX B oA
C,H 4c L,H 6C LDAX D 1A
c,L 4D L,L 6D LHLD [amp.] 2A
LP,M 4E L,M 6E LDA [anp.) 3A
_ N STAX B 02
DB 50 M:B 70 SHLD [amp.] 22
D,C 51 M, C 71 STA [amp ] 32
D,D 52 M,D 72

MOV |D,E 53 MOV |M,E 73
D,H 54 M, H 74
D,L 55 M,L 75
D,M 56 |
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APUOMETHYECKHE U JIOTUUYECKUE KOMAHIEI

1. Cnoxenue 4. YMeHBbmEeHHe 9. Jloruuyeckue
(A 87 _ A A7
B 80 A 3D B AO
C 81 B 05 C Al
ADD|D 82 DCR C oD ANA D A2
E 83 D 15 E A3
H 84 E 1D H A4
L 85 H 25 L A5
M 86 L 2D M A6
— g | M 35 -
F _
zg 88 B OB E B7
C 89 DCX D 1B B BO
ADC|D 8A H 2B C Bl
E 8B SP 3B D B2
H 8C - ORA |E B3
L 8D H B4
M 8E L B5
L 5. IBoHnHOEe M B6
CJIOXeHUe
2. BhuuTaHue
) B 09
D 19 —
(A 97 DAD H 29 A AF
B 90 SP 39 B A8
C 91 C A9
SUB| D 92 D AA
E 93 XRA | E AB
H 94 H AC
L 95 6. CoBur L AD
M 96 M AE
| RLC 07 -
— RRC OF
A 9F RAL 17
lg gg RAR 1F
se b on 2 mo
E 9B C Bl
H 9C CMP | D B2
L 9D 7. CneuuanbHHe E B3
| M 9E DAA 27 H B4
CMA 2F L B5
STC 37 M B6
3. VYBenuueHue CMC 3F -
A 3C
B 04
C 0c 8. HemnocpenmcTBeHHHe
INR g ié JIoTHYecKue U apudmMeTu-
u 04 yeckue
L 2C ADI GamT C6
M 34 ACI Gairtr CE
- SUI 6aurt D6
~ SBI 6ant DE
B 03 ANI 6ant E6
D 13 XRI 6amt EE
INX |H 23 ORI Gaittr F6
EP 33 CPI bGaut FE




1. HepexonH

JMP [azp o
JNZ [anp.]
Jz [anp.]
JNC [anp.]
JC [amp.]
JPO [anp.]
JPE [aznp.]
JP [aop.]
JM [aop.]
PCHL [amp ]

C3
C2
CA
D2
DA
E2
EA
F2
FA
E9

KOMAHIIBI ITIEPEXOIA

2. BH3OBH
caLL [amp.]
CNZ (azp.]
Cz lazmp .]
cNCe  [amp %
cC (aop.
cpo0 [anmp.]
cPE [amp.]
ce [amp.]
CM faop.]

3. BosBpart 4.

CD RET Cc9 0
C4 RNZ (6{0] 1
CC RZ C8 2
D4 RNC DO RST |3
DC RC D8 4
E4 RPO EO 5
EC RPE ES8 6
F4 RP FO E
FC RM F8

KOMAHHH BBOJIA/BEHIBOJA U YIIPABJIEHUSA
1. Onepauun co CTEKOM

2. Komannw BBOIa/BHBOIA

B c5 B Cl OUT 6auT D3 DI
D D5 D D1 IN 6aiT DB EI
PUSH |H E5 POP |H El NOP
PSW F5 PSW Fl HLT
XTHL E3 SPHL F9
HABOP KOMAHI NPOIIECCOPA KP580UKS80

00 NOP 29 DAD H 53 MOV D,E
01 LXI B, 2 6a#ra 2A LHLD [anpj] 54 MOV D,H
02 STAX B 2B DCX H 55 MOV D, L
03 INX B 2C INR L 56 MOV D,M
04 INR B 2D DCR L 57 MOV D,A
05 DCR B 2E MVI L, Gant 58 MOV E,B
06 MVI B, 6aur 2F CMA 59 MOV E,C
07 RLC 30 - 5A MOV E,D
08 - 31 LXI SP, 2 GanTa 5B MOV E,E
09 DAD B 32 sTA [amp,] 5C MOV E,H
OA LDAX B 33 INX SP 5D MOV E,L
OB DCX B 34 INR M 5E MOV E,M
OC INR C 35 DCR M 5F MOV E,A
OD DCR C 36 MVI M, gaur 60 MOV H,B
OE MVI C, Gamr 37 STC 61 MOV H C
OF RRC 38 - 62 MOV H,D

39 DAD SP 63 MOV H,E
10 - 3A LDA |ampd 64 MOV H,H
11 LXI D, 2 b6awnTa 3B DCX SP 65 MOV H,L
12 STAX D 3C INR A 66 MOV H,M
13 INX D 3D DCR A 67 MOV H,A
14 INR D 3E MVI A,6a#T 68 MOV L,B
15 DCR D 3F CMC 69 MOV L,C
16 MVI D,6a#T 40 MOV B,B 6A MOV L,D
17 RAL 41 MOV B,C 6B MOV L,E
18 - 42 MOV B,D 6C MOV L,H
19 DAD D 43 MOV B,E 6D MOV L,L
1A LDAX D 44 MOV B,H 6E MOV L,M

FecTapTt

Cc7
CF
D7
DF
E7
EF
F7
FF

F3
FB
00
76

3.YopaBJiieHue
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1B
1C
1D
1E
1F
20
21

22
23

24
25
26
27
28
7D
7E
7F
80
81
82
83
84
85
86
87

88
89
8A
8B
8C
8D
8E
8F
90
91

92

93

94
95
96
97
98
99
9A
9B
9C
9D
9E
o9F

AO
Al
A2
A3
A4
A5
A6
A7
A8

DCX
INR
DCR
MVI
RAR

HEHEO

, 6auT

LXI H,
SHLD

INX
INR
DCR
MVI
DAA
MOV
MOV
MOV
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
SUB
SUB
SUB
SUB
SUB
SUB
SUB
SUB
SBB
SBB
SBB
SBB
SBB
SBB
SBB
SBB

ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
XRA

WrEHODHDAW P RECDHUUQAED RECDHOQOE PRI IHOQUPREDIEHOQW D DY

.~ v =

2

i

45
46
47
48
49
4A
4B

4D
4E
4F
50
51
52
A9
AA
AB
AC
AD
AE
AF
BD
Bl
B2
B3
B4
B5
B6
B7
B8
B9
BA
BB
BC
BD
BE
BF
CoO
Cl
C2
C3
c4
C5
C6
Cc7
Cc8
C9
CA
CB

cC
CD
CE
CF
DO
D1
D2
D3
D4

MOV
MOV
MGV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
XRA
XRA
XRA
XRA
XRA
XRA
XRA
ORA
ORA
ORA
ORA
ORA
ORA
ORA
ORA
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
RNZ
POP B
INZ [amp )
JMP
CNZz [anp |
PUSH B
ADI ©6aunT
RST &

RZ

RET

Jz [anp ]

N Y NN

OOOO“OOOOUJUJCU
vQmpRroroDEOoOQW P 2

-

- .-~

PROCDHUOQEPRCOCIEHOQOW»P R HIZIEHOQODOU

cz [amp.]

CALL Ea,upj

ACI o6auTt
RST 1

RNC

POP

ouT
CNC

danutT

[aop ]

D
JNC [amp.]

[amp.]

6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
D5
D6
D7
D8
D9
DA
DB
DC
DD
DE
DF
EO
El
E2
E3
E4
E5
E6
E7
E8
E9
EA
EB
EC
ED
EE
EF
FO
F1l
F2
F3
F4
F5
Fé6
F7

F8
F9
FA
FB
FC
FD
FE
FE

MOV
MOV
MOV
MOV
MOV
MOV
MOV
HLT
MOV
MOV
MOV
MOV
MOV
MOV A,
PUSH D
SUI 6auT
RST 2

RC

2R
w >

~

2=
- ~ - ~ v ~
THOOQW WP HEmEOO

-

PrEPPR RE

Jc [a,n;p ]
IN 6awnt_
cc [amp.]
SBI oGawuT
RST 3

RPO

POP H

JPO |anp.
XTHJ: ]
CPO [amp]
PUSH H
ANI o6awurt
RST 4

RPE

PCHL

RP
POP PSW

JP [amp.]
DI

CP [aap.]
PUSH PSW
ORI 6GamuT
RST 6

RM

SPHL

JM [anp J
EI

CcM [:anp:_l

CPI 6GawmT
RST 7



BHYTPEHHASA OPTAHU3AIUA PET'WCTPOB

D7 ®ds1aroBHM perucTp

[slz]Xx]ac]X |P |[X [C]
[ )

B(8) c(8)
D (8) E(8)
H(8) L(8)

[IlporpaMMHHM cuYeTYuk (16)

YkasaTtenb CTEKA (16)

DO

IlepeHoOC

YeTHOCTb*

JONOJIHU TEJIbHHY TepeHOoC

HyJb

PSW

3HakK

X - 6e3pa3JIUYHO

OPT'AHU3AIIUA PETUCTPOBHX IIAP

A @ ]

dnaru (8{1

PSW - CJIOBO COCTOSHUSA
IIpOT'PaMMH

B (B C) _ (16)
D (D _E) (16)
H (H L) (16)

IlporpamMmumit cueTduk (16)

VkasaTens CTEKA (16)

[lpumeuaHue. Ilpu agpecaunud U apudMeTHYIECKHX onepa-
LIUAX JIeBHMY 6aNT ABJIAETCHA CTapuwHM. JIeBHI 6ayT
nepsuM BBOOutTCcsi B CTEK,

NpaBHM = NepBHM CUUTHBAETCSH

u3 CTEKA.
OIIEPAUMY C NAPAMU PETMCTPOB KU CTEKOM

Komanna| PSW [lapn perucTpoB Sp pC OYHKIIHU

(A/F) [B D H
(B/C)| (D/C)| (H/L)

INX 03 13 23 33 VYBEeJIMYUTh COIOepXuMoe IapH
pPEerucTpoB

DCX OB 1B 2B 3B YMEeHBUHUTh COIOEepXKHMOe I1apH
pPerucTpoB

LDAX OA 1A TE(1) KocBeHHass 3arpy3ka aKKyMyJsTO-—
pa /mapa perucTpoB COIOEPXUT
anpec/

STAX 02 12 77(2) KocBeHHAs 3amnuch COOEpXHUMOTO
akKymyJsiaTopa B 03V /mapa
perucTpoB COOEPXUT anpec/

LHLD 2A Ipamasa 3arpy3ka H/L /6anTH 2
u 3 comepxaT anppec/
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PSW

KomaHnna [lapel peTUCTPOB SP PC OYHKIIHL
(A/F) [B D . H
(B/C)| (D/C) (H/L)
SHLD 22 MIpaMasa 3anuch COOEPXUMOTIO
H/L B O3V /6GawTth 2 u 3 comep-
xaT ampec/
LXI 01 11 21 31 |03(3)| HenocpencTBeHHasA 3arpys3ka MaphH
perucTpoB /6auTH 2 U 3 comep-
XaT HeNnocpeICTBeHHBHE IaHHHEe/
PCHL E9 3arpy3ka B PC comepXumMoro
H/L /nepexom mno ampecy, xXpa-
HumMomMy B H/L/
XGHG EB O6bMeH OaHHEMU Mexny IapaMu
D/E H/L
DAD 09 19 29 39 CryioxeHue CcoIepXuMoro TaphH pe-
TUCTPOB C comepXuMsM H/L
PUSH F5 C5 D5 ES5 SanucaTte B CTEK copmepxumoe
TIapH pPerucTpoOB
POP Fl Cl D1 El Cuutater U3 CTEKA comepxumoe
napel perucTpOB
XTHL E3 O6MeH coIepXuMHM Mexny H/L
u Bepxyumkon CTEKA
SPHL F9 3arpyska SP comepxuMeM H/L
(1) - xomanma MOV A,M
(2) - xomanma MOV A,M
(3) - xomanma JMP
KOMAHIE VIIPABJIEHUSI IIEPEXOIAMU ONEPALIUM AKKYMVIIATOPA
Cocrosauue Odnaros ([lepexon BH30B |BosBpaTr Komanpa|Kon| dyukuus
Z2=1 JZ CA| CZ CCiRZ Cc8
7=0 JNZ Cc2 | CNZ c4|rNZ co XRA A AF | OYuMCTKa akKKyMyJsiTOpa H
lepenoc ecTsb JC DA| cC DC|RC DS cbpoc Qnara nepeHoca
llepeHoca HeT JNC D2 | CNC D4|rRNC DO ORA A B7 |C6poc ¢sara mepeHoca
3HAK [IOMOKMTENE~ CMC 3F |WuBepTupoOBaHue onara
HEIM JP F2|CP F4|RP  FO Jopenoca
3HaK OTPHULATENb- CMA 2F 2H$§pTHpOBaHHe conmep-
HMOT'O aKKyMyJsaTopa
HEIR JMP FA | CM  FC|RM F8 STC 37 |YcTranoBka dsrara mnepe-
PesynbraTr uveTHum# |JPE EA | CPE EC|RPE ES§ HOCa
PesynbTaT HeuveT- RLC 07 |CoBur BneBO
HBIH JPO E2 | CPO E4|RPO EO RRC OF |CmoBur BIIpaBoO
Be3ycyioBHOe JMP C3 |[CALL CD|RET 9 RAL 17 |CoBuUr BJIeBO uepes
dsiar nepeHoca
KOMAHIE PECTAPTA RAR 1F |CoBHUIr BIOpaBO 4Yepes
ds1ar nepe”oca
KoMaHnna Kom | Ampec DAA 27 |OecATUYHOE OONOJIHEHHE
aKKyMyJaToOpa
RST 0 C7 0000;¢
RST 1 CF 0008;¢
RST 2 D7 0010;¢ dopMaTH KOMaHO U OaHHHX
RST 3 DF 0018;¢
RST 4 E7 00207 ¢ NamaTtes nnsa MI KP580UK80 opra-
RST 5 EF 0028 ¢ HH30BaHa B 8-OHTHHE CJYIOBa, Ha3HBae-
RST 6 E7 003076 Mble GadTamu. KaxOoui 6aduT MMeeT yHU-
RST 7 FF 00387¢ KaJbHHN 16-6UTHHEN IOBOWYHHI andpec,
COOTBEeTCTBYHHMUN MECTOIIOJIOKEHUK 6ai-
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Ta B namMaTthu. KP580MK80 moxeT angpe-
coBaThb 65, 536 HaNT namMATH, KOTOpas
cocTtouT M3 I3V u 0O3Y.

IaHHEHE B IIpolileccope 3aluCHBa-
I0TCA B Bule 8-O6HMTHHX MOBOUYHHX YHUCeJ

CJsq1oBO OAHHHX

D7 D6 D5 D4 D3 D2 D1 D0

Crapuui 6uT Mnagumit 6uT

Ecsiu perl'HCTp HUJIM CJIOBO OAaHHHX
comepxXaT OBOHYHOE YHCJIO, TO HeobXo-
OUMO YCTAHOBHUTE IIOPSAIOK, B KOTOPOM
3anucHBawTCcsa 6UTH Yucya. B mnpoiec-
cope KP580UK80 6ut 0 oBo3HavaeTCs
Kak muaouuit 6uT, 6uT 7 - KaK cTap-
uuy OuT.

Komauow MII KP580UK80 MoryT
OHITH OJIMHOW B OOUH, OBa HUJIH TpPHU
6arTa. MHOro6aMTHHE KOMaHIH LOOJDK-—
HBl XPaHUTBCA B COCeOHUX saUYernkax
namMaTd. AOgpec HnepBoro 6amwTa BCer-
I0a HWHTepnpeTupyeTCcsa KaK ajpec Kona
KoMaHOH. TouHHM dopMaT KOMaHOH 3a-

BHCUT OT KOHKpPETHO¥ OoIllepalluu, KO-
TOPYK HAaOO BHITOJIHUTD.
OnHobanTHasgs KoMaHoa
b7l [ T T T [ TDo]xon
ornepaunuu
AdByx6anTHass KoMaHIa
1-# Gant| Dy Dg | Kon omnepauun
2-p 6ant| Dy Dol Hanume uimn
agpec
TpexbanTHass KOMaHIa
1-u 6aﬁT|D7l] | i ]l |Do Kon omepa-
87971
2-1 6auTt |Dy Dqg|{daHHEE HIIH
3-n 6anrt |Dy Dgl||ampec

Cnocobun ajgpecauuu

YacTo o6pabaTHBaeMHe IAaHHHE
XpPaHATCH B aMATH. [IpH HCOOJIB3OBa-
HHUM MHOTOOANTHHX MOAHHHX Takue nOaH-
HEHle, KaK KOMAHIH, XPaHATCS B Clenyw-
mUuxX ogHa 3a JOpyroN suYerkax TMaMsaTHU.
Mnapguwuii 6ayT 3alnucHBaeTCsa INepBHM,
3a HUM cCJienylT OoJsiee cTapuue OauTHI.
MII KP580UK80 mMeeT UYeTHpEe pas3jinyu-
HHIX Ccriocoba anpecaudd MOaHHHX, Xpa-
HAPHMXCA B NIaMATH HJIM B perucTpax.

OpsiMasgs - BTOpOW U TpeTul 6anThH
KOMaHIOH conepXaT TOYHHHN agpec duey-
KM TMaMfATH, B KOTOPOH XpAaHATCA HYX-
HBHle IaHHHe. Mnanupe OUTH agpeca
comepxaTcss BO BTOpOM 6HanTe, cTapuue
- B TpeTbEM.

PerucTpoBasg - KOMaHIa ykas3HBa-
eT perucTp UuJIU Iapy perucTpoB, rne
comepxaTCcsa IOaHHHE.

KocBeHHasg perucrtpoBas - KOMaH-
Oa yKasuBaeT lapy perucTpoB, B KO-
TOPOX COIOEepXUTCHA alpeC sAYeHMKU IIaMfa-
TH, T'IIe pPAaCIIOJIOXEHH HYXHHE OaHHHE.
Crapuve O6UTH aIpeca XpaHATCA B
NepBOM perucTpe TaphH, Miaguue - BO
BTOPOM

HenocpencTBeHHass — KOMahHzga ca-
Ma COLEpXUT HYXHBEe »OaHHHe. JJaHHHEe
MOTYT OHTB IOJUHOM 8 unu 16 6uT
/cHavasa uieT maammui 6anT, 3aTeM
cTtapuun/ .

Ecyiy HeT KOMaHI IMpepHBaHUusd
WUJIY Ilepexona, MNpolleCCOp BHIIOJIHAET
KOMaHIOH, XpaHamuyecsa B s4YeHkKax Ina-
MATH, CJeOywmuX 10 NOpAOKY OOHA 3a
Iopyrou. Komannma nepexoma MoOxeT
onpeneyiuTh anmpec cyenywmey KOMaHIOH,
KOTOPYK HYXHO HCIOJIHUTBH, OIOHHUM U3
OBYyX CIIOCO6OB -

[IpaMOY - KOMaHIa Iepexoma Cco-
OepXUT amgpec criegywmed KOMaHIH,
KOTOPYHW HYXHO HCIIOJIHUTB . 3a HCKJIO -
YyeHHueM koMaHpu RST BTOpoN 6auT
comepXuT Mianuwue O6HTH amgpeca,
TN 6adT - cTapuue OUTH.

KOCBEeHHHN peruCTpOBHMN — KOMaH-
0a nepexolna ykKasmHBaeT lapy peruct-
pPOB, B KOTOPOH HaxXOOUTCSA adgpec

crenymomeil HCIOJIHAeMON kKoMaHmH. CTap-
mMe 6UTH aIgpeca XpaHATCA B [I€PBOM
perucTpe Inape, Milajuue — BO BTOPOM.
KomMaHpma RST - crnienuasibHass OIHO-
farTHas KoMaHOa BH30Ba /OGHYHO HC-
IoJbL3yeTCs IpH NpepHBaHusax/, corep-
XUT TpexXx6UTHoe mnoJjie. YIIpaBJIeHHe
nporpamMMmoy IrnepenaeTcs KoMaHOe, an-
pec KOTOopoO# paBeH COOepXHMOMY TpeX-—
6UTHOTO MOJI, YMHOXEeHHOMy Ha 8.

Tpe-

QJIATHU

B MI KP580UMK80 muMeloTCsa NMATH yC-
JIOBHHX ¢JiaroB, CBf3aHHHX C HCIIOJIHE-
HUEeM KOoMaHI: HyJisa Z, 3HakKa S, 4eT-
HocTu P, mepeHoca CY, BcroMoraTeJib-
HOoro rnepeHoca AC. Kaxmumin d¢mar npen-
CTaBlIgSeT COoBOo¥ OINHOOHTHHN PEerucTp.
djlar yCTaHOBJIEH, €CJIU OUT paBeH
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Joruyeckou 1, ¢rmar c6pouieH, ecyu
OUT paBeH Joruueckomy 0.

onar "yna (%) - ycraHaBnIuBaeTcs,
ecsy pes3ynbTaT onepauuu paseH 0,
c6bpacHBaeTCsa, €ClU pe3yJbTaT He paBeH
0.

®nar 3Haka (S) - ycCTaHaBJIMBaeTCH,
ecyii CTapuuii 6UT pe3ysbTaTa oIlepalluu
paBeH 1, B mpoTuBHOM ciiydyae diar
cbpacHBaeTCs.

dnar yverHoctu (P) - ecnmu cymma
IO MOIyJilo 2 6MT B pe3yJibTaTe olnepa-
uu¥ paBHa 0 /T.e. pesynbTaT coOep-
XUT YeTHOe UYHUCJIO emuHuuu/, To dnar
yCTaHaBIuBaeTcsa. ECiIH pe3yJabTaT CO-
OEepXUT HeueTHOe YUCJo enuHul,, diar
cbpaceBaeTcs.

dsiar nepeHoca (CY) - ecinu npu
BHIIOJIHEHHWU OIIePallid IPOHCXOOUT Iepe-—
HOC /TIpuU CJioxXeHuu,/ UM 3aeM u3 boJee
cTapmero 6uta /IpH BHYMTAHUM U CpaB-
HeHWH/, ToO ¢slar ycTaHaBJIUBaeTCs, B
NPOTHBHOM cCilyuyae - c6pacCHBaeTcH.

BcrioMoraTenbHHN nepeHoc (AC) -
eCcJii I[IPH BHIIOJIHEHHH OIlepallid IIPOUC-—
XOIOUT TepeHoc u3 3-ro B 4-i 6UT pe-
3yJibTaTa, TO (Jjlar yCTaHABJIMBAETCH.
Ecnu 3TOro He mpoucxomutT, dnar cépa-
CHBaeTcs. DTOT ¢jlar ycTaHaBJIMBaeTCH
MMPU CJIOXKEHHWU, BHYMUTAHUKH, YMEHBUIIEHHH,
YBEeNMUYEHUHN, CpPaBHEHHH KU JIOTHUYECKHUX
orepalusax, HO OBHYHO OH HCIOIb3yeT-
CA TIpH CJIOXEHHWM W CpaBHEHUH, MNpen-
mecTByOIUX KoMaHIOe DAA /mecsaTUUYHOe
OOTOJIHEHHEe aKKyMyJsaTopa/.

CHUMBOJIHl 1 COKPAIMEHUA

AKKYMYJIATOP A - perucTp
anp . 16-6uTHHI aIpec
BauT 8-6uTHOE CJIOBO LaHHHX

2 bGaiTa 18-6u

THO€e CJIOBO JJAaHHHX

Baut 2 Bropon 6anT KOMaHOH

BauT 3 TpeTu

¥ 6a¥iT KOMaHIH

ITopT
r, rl, r2
DDD, SSS

rp

SP
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8-6UTHHI aIpec YyCTpoicTBa BBoOIa/BHBOIOA
OouH u3 perucrtpoB A, B, C, D, E, H, L
Habop 6uT, O3Havawmui OIOHH M3 PErucTpOB
A, B, C, D, E, H, L
(DDD - perucTp Has3HaueHHus, SSS - perucrtp
HCTOYHUHKA)
DDD (SSS) PerucTp
111
000
001
010
011
100
101
OOoHa U3 DPErucTpOBHX IIap:
B - nmapa B u C
(B - cTapuiii perucTp,
C - Mnamuuii perucTp) ;
D - npepncTaBnsgeT napy D u E
(D CTapuHiii perucTp,
E - mnamuuyt perucTp) ;
H - napa H u L
(H - cTapumit peructTp,
L - Mamuuit perucTp)
16-6uTHHI pPerucTp ykasarensa CTEKA
HaGop 6uToB, onpenendmouuili nmapy perucTpoB:
RP [lapa perucTpoB
00 -
01
10
11

HonEOQm >

HEO

P

nmow



rh IlepBHt (CTapmuil) perucTp ykKasaHHOH
TIaph
rl BTopoit (Mnammuit) perucTp ykKas3aHHOI
TIapH
PC 16-6HUTHHI PerucTp IPOTpaMMHOI'O CUYeTYUKa
(o6o3HayeHua PCH u PCL ucrnombi3yeTrcsa oJIS
yKasaHUusg CTapuyx M MIamuux 8 6UTOB
COOTBETCTBEHHO)
SP 16-6uTHHN perucTp ykaszsatens CTEKA
(o6o3HavueHuss SPH u SPL HCHNOJNB3VIOTCSH
IJIT yKa3aHUA CTapmyuxX M MIammux 8 6UTOB
COOTBETCTBEHHO)
ro BuUT m peructpa r {6UTH HYMEpPYWTCH oT
7 no 0 creBa Hampaso)
Z dyiar HyJsA
S dsiar 3Haka
P ds1ar YeTHOCTH
Cy ds1ar nepeHoca
AC ds1ar BCIOMOTaTeJIBLHOT'O TepeHoca
( ) B ckOBKM 3akKJIndYaeTCs COIepXHUMoe SYeinku
naMsaTH MJIM perucTpa
- "llepecunaercs B"
A Jloruuveckas "U"
v "Hckimodanmee WIIH"
v Jlornueckoe "UJIN"
+ CiioxeHue
- BHUMTAaHHE C MOOTIOJIHEHHEeM [HOo 2
b4 YMHOXEHUE
- "O6MeHuBaeTcsa c"
— HornosiHeHHe Jo 1, T.e. HMHBepcus
n Homep pecTapTa oTr 0 mo 7
NNN IBOHUYHOE IperncTaBJIeHHe KoIa pecTapTa

or 000 mo 111 /ot 0 mo 7/

KOMAHIH NEPECBEUIKU

KoMaHOH 3TOI IPYINH OCyllecTBIig—
0T TIepecCHJIKY OaHHHX B/uU3 peructp (a)
U gYelKM TTaMsATH M He HU3MeHAwT COCTO-
AHUA Qraros.
MOV rl, r2 (NEPECHUIKA JAHHEIX U3

PETUCTPA B PET'UCTPY

(rl) <«—— (r2)
ComepxuMoOe perucTpa r2 IepechUlaeTcCs
B perucTtp rl

ol1p|p[p|s|s|s]

MOV A,A 7F MOV B,A 47
MOV A,B 78 MOV B,B 40
MOV A,C 79 MOV B,C 41
MOV A,D 7A MOV B,D 42
MOV A,E 7B MOV B,E 43
MOV A,H 7C MOV B,H 44
MOV A,L 7D MOV B,L 45
MOV C,A 4F MOV D,A 57

MOV C,B 48 MOV D,B 50
MOV C,C 49 MOV D,C 51
Mov C,D 4A MOV D,D 52
MOV C,E 4B MOV D,E 53
MOV C,H 4C MOV D,H 54
MOV C,L 4D MOV D,L 55
MOV E,A 5F MOV H,A 67
MOV E,B 58 MOV H,B 60
MOV E,C 59 MOV H,E 61
MOV E,D 5A MOV H,D 62
MOV E,E 5B MOV H,E 63
MOV E,H 5C MOV H,H 64
MOV E,L 5D MOV H,L 65
MOV L,A

MOV L,B

Mov L,C

MOV L,D

MOV L,E

MOV L,H

MOV L,L

Oukmneis 1
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CocTosHua: 4
Aopecauusi: perucrtpoBas
ds1aru: He HUCNOJIb3YITCA

MOV r, M (NEPECBUIKA JAHHHX U3 IAMA-
TH)

(r) =—— ((H) (LY)

ConepxuMoe sSYEeHKH IaMATH, alpec
KOTOpPO¥ XpaHUTCA B perucrtpax H u L,
repecHyiaeTca B pPerucTp r.

LTiTo[oo T[T (0]

MOV A,M 7E
MOV B,M 46
MOV C,M 4E
MOV D,M 56
MOV E,M 5E
MOV H,M 66
MOV L,M 6E
OUKJE: 2
CocTtoaHusa: 7
Aopecallusg: KOCBeHHas perucTrpoBas
¢sraru: HeT

MOV M, r (MEPECHUIKA JAHHEX B IIAMATEH)
( (H) (L)) <=— (x)

ComepxuMoOe perucTpa r Iepecha-
erTca B fAYeMKy namMaTH, alpec KOTopou
coOmepXxuTca B perucrpax H u L.

lofefafaofs[s]s

MOV M,A 77
MOV M, B 70
MOV M,C 71
MOV M,D 72
MOV M,E 73
MOV M,H 74
MOV M, L 75
OUKIH: 2
CocTosHus: 7
Anpecauus: KOCBeHHasg perumcrpoBas
dstaru: HeT

MV1l, r 6aittr (HENOCPEICTBEHHAA
[IEPECHUIKA)
(r) <=— (BanT 2)

ComepxuMoe BTOpPOTrO 6aiTa KOMaHIH
IepecHsiaeTca B PErucTp h

0Jo[p][ D] D|{1[1]0

JaHHHEe
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MV1 A, 6anTt 3E
MVl B, 6aitt 06
MVl C, 6anT OE
MVl D, eamT 16
MVl E, 6anT 1E
MV1 H, 6amT 26
MVl L, 6aunT 2E
Muxsm: 2
CocTosHusa: 7
Anpecanus: HernocpeIlcCTBeHHas
dry1aru: HeT

MVl M, 6Gant (HEINOCPEICTBEHHAA NEPE-
CBHUIKA B NAMATH)

((H) (L)) <«— (6anuTt 2)

ConmepxuMoe BTOpOTrO 6HaiTa KO-
MaHOH NepechHJylaeTCsa B AYEeNKy IaMATH,
ampec KOTOpOH ykKa3aH B perucTpax
Hu L.

oJoli1Ja1JoTJ1TJ1To

JaHHHE

MV1 M, e6aut 36

Oukier: 3

CocrosBus: 10

Afnpecalusi: HenocpencTBeHHas/KOCBEeH-
Hasg perucTpoBas

djarv: HerT

LX1 rp, 2 canta (HEINOCPEINCTBEHHAA
SATPY3KA IAPH PETHUCTPOB)

(rh) <=— (B6anT 3)
(rl) «— (BaunT 2)

TpeTuit 6alT KOMaHOH IepechJlaeT-
ca B cTapumi peructp (rh) napm pe-
THCTPOB, BTOpPOHM - B MIauuil perucTp
(rl) mapw perucTpoOB.

oJo|lr|jP|O]JoO]oO]1
Mrtamuuiy 6a¥iT OaHHHX

Crapumit 6aiT OaHHHX

LX1 B, 2 esanta 01 (HenmocpemcTBeHHad
3arpyska mnapH pe-
THCTPOB B u C)
(HemocpexncTBeHHas
3arpyska OaHHHX
naps peructpos D
u EY

LX1 D, 2 eanta 11



LX1 H, 2 6anTta 21 (HenocpencTBeHHas
3arpyska napH pe-
ructpoB H u L)

LX1 SP, 2 6aiita 31 {HemnocpencTBeHHas

3arpyskKa ykKasaTressa

CTEKA)
Hukne: 3
CocTtosnus: 10
Anpecalysi: HerocpelCTBeHHasa

driaru: HeT

LDA [amp.] (TPSMAS 3ATPY3KA AKKYMYJIS-

TOpa)

(A) =— ((GairT 3) (pairT 2))
ConmepxuMoe sAYENKU IIaMATH, anpec

KOTOpO ykasaH BO BTOPOM H TpeTheM

fbaMTax KOMaHIH, 3arpyxaeTcsa B aKKy-

MYJIATOP .

oJof1]r1JraTJoJ1To

Mnaguuit 6anT amgpeca

Crapuiuii 6auT ampeca
LDA [amp.J 3a
Tukna: 4
CocTosinusg: 13
Anpecauus: npsaMas
dryiaru: HeT

STA [anmp. (NPSIMAS 3ANUCH COOEPXUMO-
IO AKKYMYJIITOPA B IIAMATH)

((pamrT 3) (Bant 2)) =<— (A7)

ComepxuMoe aKKyMyJisTopa IIepecCH-
JlaeTCa B fsIYEeHKy rnamMaTH, andpec Ko-
TOPOl ykKas3aH BO BTOPOM H TpeThEM
danTax KOMaHIOH .

0Jo i 1[0 ]o[1]0

Mnamuuit 6auiT agpeca

Crapumii 6aMiT ajgpeca

STA [amp.7] 32
Oukner: 4
CocTtosiHuss: 13
Anppecauuda: mnpaMmas
dstaru: HeT

LHLD {amp. ] (IPSMASI 3ATPY3KA H u L)

(L) =— ((panT 3)
(H) =— ((BapT 3)

(BauT 2))
(6anT 2) + 1)

ComepxuMoe s4Ye’KH naMATH, an-
pPec KOTopo#l yKa3aH BO BTOPOM H
TpeTbeM 6GalTax KOMaHmOH, IepecHJia-
eTca B peructp L.Comepxumoe sSYENKHU
MaMATH CO CJIeOyKmyM aIlpecoM
((amp.) + 1) mepechHilaeTcss B PErucTp
H.

0J0ZJ0]Z]0]1]0

Mnamuuii 6anT ampeca
CTapumii 6auT ampeca

LHLD [aan 2A
HMuknau: 5
CocTosiHuss: 16
Arnopecanusa: npsamas
dnaru: HeT

SHLD [amp,] (TWPAIMAA 3ANNCH CONEPXH-
MOTO H, L PETHCTPOB B IAMATB)

((amT 3)
((6amT 3)

(BauT 2)) «— (L)
(6apT 2) + 1) «— (H)

ConmepxuMmoe perucTpa L nepecH-
JlJaeTCsAa B AYEeHKy IaMAaTH, alIpec KOTo-
PO omnpenesieH BO BTOPOM U TpPEeThEM
faiiTax koMaHIH . Comepxumoe H pe-
THCTpa I[epecHJIaeTCa B CJlenyomylo
AYEeNKY TIaMATHU.

oJoJiJoJoJof1]o

Mnamuuit 6aiiT ampeca

Crapuii 6auT ajgpeca

SHLD [a.up.] 22
Oukmaer: 5
CocTosiHusa: 16
Aopecauusa: npaMmas
dyiaru: HeT

LDAX rp (KOCBEHHAfI 3AT'PY3KA AKKYMY-
JIATOPA)

() =— ((rp))

ConepxuMoe SAYEHMKH [aMATH, agpec
KOTOpOM yKazaH B Iape PerucTpoB rp,
rnepechHyiaeTca B A-DPErHCTp.

IpuMedYaHue. MoryT OGHTH YKa3aHH
TOJIBKO MapH PerucTpoB rp=B /perucrt-
pu B u C/ u rp=D /peructpu D u E/.

R|p[1]o0|1]o0]

EBIE

LDAX B OA
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LDAX D 1A

OUKIE: 2

CocTossEug: 7

Appecanus: KOCBeHHas perucTpoBas
dj1aru: HeT

STAX rp (KOCBEHHASI 3AINCH COIOEPXU-
MOT'O AKKYMVJISITOPA B TIAMATBH)

((rp)) =— (B)

ComepxuMoe aKKyMyJiaTopa IepecH-—
JlaeTCaA B AYEHKy MaMaTH, aIdpec KOoTo-
poll omnpenesieH B Iape perucTpoB rp.

[IpuMeyaHue. MOoryT 6HTL yKas3aHH
TOJIBKO NapH PEerucTpoB rp=B /peruncrt-
pu B u C/ unu rp=D /peructpm D u E/.

o Jojrfrfofo]1]o]

STAX B 02
STAX D 12

IUKIE: 2

CocTogHusa: 7

Aopecalud: KOCBeHHas perucTpalus
driaru: HeT

XCHG (OBMEH [OAHHBEIMM MEXIY PETHCTPA-
MU H, L u D, E)

(H) =—> (D)
(L) =—>» (E)
Comepxumoe peructpos H u L 06—

MeHHMBaeTcd C COIEepXHMHM PEerucTpPOB
Duk&E.

ATl lolilo[3lT]

XCHG EB

Oukmmi: 1

CocrosaHus: 4
Ampecalus: perucrTtpoBas
draru: HeT

APUOMETUYECKHE KOMAHIH

KoMaHOH 3TOH I'PYIINE BHITOJIHAIT
apudMeTUUYECKHEe oIllepalud Han IaHHH-
MM B perucTpax M sSYerKax IaMATH.

Ecnu HeT OCOOGHX ykKasaHHM, TO
KOMaHIIH HM3MEHAIT COCTOsIHHg ¢iaros
HyJIsT, YeTHOCTH, IIepeHoCa M BCIOMO-
raTenbHOI'O [IepeHoCa B COOTBETCTBHHU
CO CTaHIOapTHHIMH IIPaBHJIAMH .
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Bce omnepaiiuy BHUYHTAHUA BHIIOJI-
HAIOTCA 4Yepe3 apudMeTUUeCKoOe IOIoJji-
HeHHe Oo 2, npuueM ¢yiar mnepeHoca
yCTaHaBIUBaeTCA B JIOTHYeCKyw 1,
ecqy MMeeTCsa 3aeM, U c6paCHBaeTcHd,
eciy 3aemMa He OBUIO.

ADD r (CJIOXEHUME COJIEPXMMOI'O AKKY-
MYJISTOPA C COIEPXUMHIM PETHCTPAY

(a) =<— (A) +(x)

ComepxuMoe DPEerucTpa ¥ CKJIAOH-
BaeTCHaA C COIEepXHMMHM aKKyMyJiAToOpa.
PesysbTaT IoOMemaeTCs B aKKyMyJISITOD.

s—ls 'S

ADD A 87
ADD B 80
ADD C 81
ADD D 82
ADD E 83
ADD H 84
ADD L 85
Ouxkne: 1

CocToaHus: 4,
Arnopecanus: perucrpoBas
¢naru: 2, S, P,CY, AC

ADD M (CJIOKEHUE COIEPXMMOI'O AKKYMY -
JIATOPA C COOEPXUMBIM SIUENKHU IIAMSTH)

(A) =—— (A) + ((H) (L))

ComepxuMoe fIYEeVKH IIaMATH, an-
pPec KOTOpO¥ COIOEepXUTCS B perucrpax
H u L, ckiamsBaeTcsa C COOEPXUMHEM
akKKyMyJnsTopa. PesynbTaT nomeumaeTcCs
B aKKyMyJISITOP .

[{]oJoJoJofz]1]0]
ADD M 86

Mukmi: 2
CocTosinug: 7

Anopecanus: KOCBeHHas perucrposas'
®snaru: 2, S, P, CY, AC

AD]l 6anT (HEINOCPEICTBEHHOE CJIOXEHMUE)
(A)=—(A) + (6auT 2)

ComepxuMoe BTOpPOI'c HanTa KOMaHOH
CKJIaIpHBaeTCsA C COLEPXUMEIM aKKyMyJisg-—
Topa. PesyabTaT noMemaeTcs B aKKy-
MYJIATOP.



1]1]JoJoJoJ1J1ToO

JaHHHe

ADI 6auT C6

IuKaE: 2

CocTosinug: 7

Appecanusi: HelocpelCTBeHHas
énaru: z, S, P, CY, AC

ADC r (CJIOXEHUE COOEPXUMOI'O AKKYMY-
JIITOPA C COIEPXUMEIM PET'MCTPA U BU-
TOM O®JIATA NEPEHOCA)

(p) ==— (A7) +(r)+(CY)

Comepxumoe perucrtpa r U 6ut
tbnar'a IIepeHoCa CKJIadpBaKWTCsa C
COOEepPXHUMHIM aKKyMyJiasTopa. PesynabTaT
nomemae'rcg B AKKYMYJIATOD .

[L[ofofoft[s[s]s

ADC A 8F
ADC B 88
ADC C 89
ADC D 8A
ADC E 8B
ADC H 8C
ADC L 8D
Hukme: 1

CoctossHua: 4
Aopecalusa: perucrposas
dnaru: Z2, S, P, CY, AC

ADC M (CJIOKEHHE COIEPXHMOI'O AKKYMY-
JIITOPA C COOEPXHMMBEIM SIYEMKU IAMATHU
1 BUTOM IEPEHOCA)

(A) =— (A) +( (H) (L)) +(CY)

ComepxuMoe SYEHKH naMATH, ampec
KOTOpOIl YKaszaH B peructpax H n L,
U coIepxumoe OGura ¢siara nepeHoca
CKJIaOHBAWTCA C COOEPXUMHM aKKyMyJifa-
TOopa. PesynbTaT noMemaeTcsa B aKKy-
MYJISITOP .

[LJoJoJofafrf1]o]

ADC M 8k

HuKIH: 2

CocTosinusa: 7

Anpecanus: KOCBeHHas perucrposas
&naru: 2, S, P, CY, AC

ACI 6apT (HEIOCPEICTBEHHOE CJIOXEHUE
C BUTOM IIEPEHOCA)

(A) =— (A7) +(6auT 2) + (CY)

ConepxuMoe BTOpOTO HanTa KO-
MaHOH u 6uTa disiara nepeHoca CKia-
IHBaeTCsa C COIOEPXUMHM aKKyMyJisTopa.
Pe3synbTaT IIOMemAaeTCss B aKKyMyJISATOp.

TJ1J0]0[1 1 ]1]0

JlaHHBEIE

ACI 6auT CE

HUKEI: 2

CocTtoaHua: 7

Anopecalusg: HeINoCpenCcTBeHHas
®naru: 2, S, P, CY, AC

SUB r (BBHUYHUTAHHE COIEPXHMOI'O PE-
TUCTPA)

(A) =— (A) - (1)

ComepxuMoe perucTpa ¥ BHUHTa-
eTcsa U3 COIEepXHMOI'O aKKyMyJIATOpa.
Pes3ynbTaT IIOMEMAETCS B aKKyMyJisg-
TOp .

[AIolo[io s[5

SUB A 97
SUB B 90
SUB C 91
SUB D 92
SUB E 093
SUB H 94
SUB L. 95
Ouxknei: 1

CocTtossHusg: 4
Apecalysa: perucrTpoBasn
dnaru: z2, S, P, CY, AC

SUB M (BHYUTAHHUE COIEPXHMOI'O
SIYEUKU TAMATH)

(A) =— (A)=((H) (L))

ConmepxuMoe AYEeHKH IIaMsaTu, an-
pec kKoTtopo¥ comepxurca B H u L
perucrtpax, BHUYHTAETCs U3 COOEpXHU-
MOTI'O aKKyMyJisTopa. PesynpTaT noMema-
etca B aKKyMyJiaTOp.

[Lfofof1]of1]1]0]

SUB M 96
OUKIE: 2
CocrTosinng: 7
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Apecauusi: KOCBeHHasa perucrposBas
dsaru: 2, S, b, CY, AC

SUI 6GaiT (HENOCPEINCTBEHHOE BBYHUTA-
HUE)

(A) =—— (A)- (6anuT 2)

ComepxuMoe BTOpOTro HamTa KOMaH-—-
IOHl BHUUTAaETCSa M3 COOEPXUMOI'O akKKy-
MyJiiTopa. PesynbTaT IIOMEmaeTcsa B
AKKYMYJIATOP .

1J1]of1jof1TJ1To

JaHHHE

SUI 6ant D6

IuKIE: 2

CocTtosHusa: 7

Apecaliusg: HernocpelncTBeHHas
djaru: 72, S, b, CY, AC

SBB r (BHUUTAHUE COIEPXUMOI'O PET'HCT-
PA ¥ BHTA IIEPEHOCA)

(A) =— (Aa)=(xr)-(CY)

ComepxuMoe perucTpa ¥ U OUT
dnara nepeHoca CY BHYMTANTCS K3
COIEepXHMOI'0 aKKyMyJiaTopa. PesynbTarT
oMemaeTcss B aKKyMyJISTOpP .

1100|121 ]|s|s|sS

SBB A 9F
SBB B 98
SBB C 99
SBB D 9A
SBB E 9B
SBB H 9C
SBB L 9D
Mukne: 1

CocTtoaHus: 4
Anpecaunus: perumcrponas
&ojiaru: Z2, S, P, CY, AC

SBB M (BRHUUTAHUE COIEPXUMOT'O SYENKU
[MIAMSTU U BUTA NEPEHOCAY

(A) =— (A)-((H) (L))~ (CY)

ComepxuMoe sAuYerkn IamMsaTH, agpec
KOTOpPOM COHOEPXUTCsI B perucrtpax H u
L, u comepxuMoe 6uTa ¢ysiara nepeHoca
CY BHUYHTAWTCA U3 COLOEPXHMOI'O aKKy-
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MyJiIsiTOpa. PesynbTaT NnoMemaeTCcsa B
AKKYMYJIATOP .

SBB

1/o0lof{12f{1]l12([1]0

M O9E

IuKne: 2

CocTosHua: 7

Afgpecanus: KOCBeHHas perucTpoBas
dnaru: 72, S, P, CY, AC

SBI
HUE

6anT (HEINOCPEICTBEHHOE BHUYWUTA-
C 3AEMOM)

(A) «— (A) -(BanT 2) - (CY)

ComepxumMoe BTOpPOTIoO 6aiiTa KoMaH-

IoH u 6uTa ¢nara nepeHoca CY BHUU-
TawTCsa U3 akKKyMyJiaTopa. PesynabTaT
roMemaeTcss B aKKyMyJIATOp.

1]1JofJrJrj1]1]o

JaHHHE

SBI

6auT DE

IUKEI: 2

CocroaHusa: 7

Aopecalys: HernoCcpeInCTBeHHAas
®naru: 42, S, P, Cy, AC

INR r (YBEJIMUEHUE COJIEPXHMOT'O
PETMCTPA)
(r) =-=— (r)+1

ConepxumMoe perucTpa r yBeJIUuUu-

BaeTCd Ha €eIUuHHLY.

[lpuMeuvaHue. KoMaHOa BJIUAET Ha

cocTosgHMe Bcex (maros, kKpome @iyiara
nepeHoca CY.

0o {ofp[D[D]1 0] 0]

INR A 3C
INR B 04
INR C oC
INR D 14
INR E 1C
INR H 24
INR L 26
Mukne: 1

CocTosiHus: 4
Anopecalusi: perucTponada
dnaru: Z, S, P, AC



INR M (YBEJIMUEHUE COIEPXHMOI'O SIYEN-
KU TIAMSTH)

((H) (L)) =— ((H) (L)) +1

ComepxuMoe AYenKU IIaMATH, alpec
KOTOPOM COOEpPXHUTCA B perucrtpax H u
L, yBesmuuuBaeTCsI Ha eOUHULY.

IIlpuMmeuaHue, KomMaHIDa BoO3IeCcT-
ByeT Ha Bce ¢siaru, KpoMe ¢iiara mnepe-
Hoca CY.

[oJoJr]1fof1]ofo]

INR M 34

Oukimi: 3

CocTosiHusa: 10

Aopecallusi: KOCBEeHHas peruncTpoBas
dsaru: Z2, S, P, AC

DCR r (YMEHBIIEHUE COIOEPXHUMOI'O PE-
TUCTPA)
(r) <=— (xr) -1

ComepxuMoe perucTpa r yMeHb-
maeTCsa Ha eOUHHLY .

puMmeuaHue. KomaHOa BO3OEeHCT-
ByeT Ha Bce ¢dsiaru, kxpome ¢nara mne-
peHoca CY.

loJofp|p[pJ1]oT1]
DCR A 3D
DCR B 05
DCR C OD
DCR D 15
DCR E 1D
DCR H 25
DCR L 2D
Muxsme: 1
Cocrosnusa: 4
Appecanusa: perucrposBast

dnaru: 72, S, P, AC

DCR M (YMEHBUIEHUE COJIEPXUMOI'O SYEN-
KU [NAMATHU)

((H) (L)) ==— ((H){L))-1

ComepxuMoe AYEHKH IaMsaTH, alpec
KOTOpON COIOepXuTCAa B perucrtpax H u
L, yMeHbmaeTcsi Ha eOUHHUILY.

IpuMedyaHue. KomMaHma BO3OeHCTBYeT
Ha Bce fnaru, Kpome @Qyiara mnepeHoca
CYy.

DCR M 35

Tukm: 3

CocToasHusa: 10

AIpecallisi: KOCBeHHas perucTpoBas

dnaru: 72, S, P, AC

INX rp (YBEJIMUEHHUE COIEPXUMOI'O IIAPHI

PETUCTPOB)

(rh) (rl)=—  (rh) (rl)+l
ComepxuMoe MapH PerucTpoOB rp

yBEeNIUYUBaeTCA Ha eOWHHUILY .

I[IpuMeuvaHHue.
ByeT Ha ¢Qinaru.

KomaHOoa He BO3OeNCT-

loJoir]rploJof1T1]

INX B 03 (napa perucTtpos B u C)
INX D 13 (napa peructpos D u E)
INX H 23 (mapa perucrtpos H u L)
INX SP 33 (yxazaTtens CTEKA)
Duknwu: 1

CocTosiHUA: 6

Anpecalua: perucTpomBas

ds1aru: HeT

DCX rp (YMEHBUEHUE COOEPXUMOI'O MAPH
PELHMCTPOB)

(rh) (rl) <=— (rh) (rl)-1

ComepxuMoO€e IapH PEerucTpoB Xp
yMeHbpmaeTCsa Ha eOUHHULY.

[IpuMeuaHue. KoMaHma He BoO3gemn-

cTByeT Ha ¢isaru.

lolofr{P[21f0]1]1]

DCX B OB (mapa perucTtpoB B u C)
DCX D 1B (nmapa peructpoB D u E)
DCX H 2B (nmapa peructpoB H u L)
DCX SP 3B (yxasartens CTEKA)
Duxknu: 1

CocTosiHUA: 6

Anopecallusi: perucTpoBas

dj1aru: HeT

DAD rp .(CTOXKEHUE COIEPXUMOI'O IIAPH
PETUCTPOB C COREPXHMBIM PET'MCTPOB H
u L)

(H) {L) -—(H) (L)+(rh) (rl)

ComepxuMoe TNaphH PEerucTpoB rp
CKJiagpiBaeTcsa C COIOepXHMMEIM PEerucT-
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poB H u L. PesynbpTaT noMemaeTcs
B napy perucTtpoB H, L.

[IpuMeuvaHue. HUcCrnonb3yeTcs TOJIb-
ko dnar nepeHoca CY. OH ycTaHaBJIH-
BaeTCs, €CJIH HMeeTCH IIepeHOC IpH
CJIOXEeHHH C IOBOUMHOH TOYHOCTBIO, B
TIPOTUBHOM CJilyyae OH Cc6pacHBaeTcd.

lojolr[p 2 ToJo]1]

DAD B 09 (mapa peructpoB B u C)
DAD D 19 (mapa peructpoB D u EY
DAD H 29 (mapa perucTpoB H u L)
DAD SP 39 (ykaszaTtens CTEKA)
Oukner: 3

CoctosgHus: 10
Ampecauus: perucTpoBas
Ostaru: CY

DAA (OECATHUYHOE [OOIIOJIHEHWE AKKY-
MYJIITOPA)

8-6HMTHOE YMCJIO B aKKyMyJsaToOpe
IOOIOJIHATEC OO NpelCTaBJIEHHs B BHU-
e IOBYX 4-6HTHHX YUCEJI B OBOUYHO-
OecaTUYHOM Kole C IoMombi Clleoyl-—
mUx ornepanuu,

1. Eciu 4YuCjlo, TpelncTaBJiIeHHOEe
YeTHPbMA MIQOUMMH OGHUTaMM aKKyMyJis-,
Topa, 6osbme 8 WM yCTaHOBJIEH
dénar BcnomoraTesibHOI'O I1epeHoca AC,
TO K COIEepXHMMOMY aKKymyJiaTopa HOo-
6aBJyisieTcsa 6.

2. Ecnmu Temneph 4YUCIIO, OpencTaB-
JIeHHOE YeTHpbMS CTapulMMM OHTaMH aK-
KyMyJiIATopa, 6ojsbuie 9 uiau yCTaHOBJIEH
dsmar nepeHoca CY, To uucio 6 pmo6as-—

JIfeTca K JYuciny, obpa3oBaHHOMY YeTHpPb-

MfI CTapulMMH OUMTaMM aKKyMyJisiTopa.

[lpuMedYaHue. UCHIONB3YITCA BCe
onaru.

oJof1JoJof1f2]1

DAA 27

Dukne: 1

CocTosgHusa: 4

dnaru: 7z, S, P, CY, AC
JIOTUUYECKUE KOMAHIH

KoMaHIOH 5TOIl TPYINMNH BHIIOJIHSIKIT
JloruYeckue /6yJjieBH,/ olepaluu Haxn
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OAHHEIMM , XPaHAMUMUCS B PEruCTpax H
AYerkKax MaMsaTH u ¢jaramu.

Eciu HeT OCOGHX YKa3aHHH, TO
BCe KOMaHOs BO3LEHMCTBYKWT Ha ¢naru:
HyJig, 4YeTHOCTH, 3HakKa, MepeHoca
U BCIIOMOTI'aTeJILHOI'O IIepeHoca B COOT-
BETCTBUM CO CTaHOAPTHHMH MpaBHUJIaMH.

ANA r (OINEPALUS "U" HAI COIEPXMMEBEIM
PET'MCTPA U AKKYMVIIITOPA)

(A) =— (A) A (1)

Hapg conepxuMelM perucTpa ¥ U ak-
KYyMyJISTOPa BHIIOJIHAETCA Omnepaunusa
norudyeckoe "U". PesynambTaT NoMemaeT-
Ccs B aKKymyJaaTop. CbpacmBaeTcsa ¢iar
nepeHoca CY, ycTaHaBJuBaeTcsa ¢nar
BCIIOMOTaTeJIbHOTO mepeHoca AC.

[L[oJ1]ofofs[s]|s]

ANA A A7
ANA B AO
ANA C Al
ANA D A2
ANA E A3
ANA H A4
ANA L A5
Dukmae: 1

CocTossHuA: 4
Aopecaliusg: permcTposasa
dénaru: 7z, S, CY, AC, P

ANA M (OHNEPAIIMA "U" HAJI COIEPXHUMBM
AYERKU TOAMATU U AKKYMVYIIATOPA)
(A)==— (A) A ((H) (L))

Hap comepXuMeIM SIUeHWKU TIaMATH,
agpec KOTOpoO# COIOEepXHTCS B pe-
ructpax H ¥ L, U COOEpXUMBIM akKKy-
MyJISTOpPa BHIIOJIHAETCS oIlepalus Jio-
ruveckas "U". Pes3ynbTaT IoMemaeTCs
B akkymynsaTop. C6pacmBaetrcsa ¢nar
nepeHoca CY u BCIoMOraTejbHOI'O
rnepeHoca AC.

[1ToJ1]oJo 1 ]1]0]

ANA M A6

OukiE: 2

CocTosiHUsI: 7

Apecaluusa: KOCBEeHHaf perucrpoBas
&dnaru: 2, S, b, AC, CY



ANI 6awnt (HEIOCPEICTBEHHAS ONEPAIUS
IUHII)
(A) =— (A) A (BanT 2)

Han comepxuMEIM BTOpOToO 6GaiiTa
KOMaHIOH M aKKyMyJiIATOpa BHIIOJHAEeTCSs
onepauusa Jyioruueckas "U". PesymabTar
noMemaeTrcsa B akKKyMyJsaTop. C6pachHBa-
wTcsa ¢iaru nepeHoca CY v BcroMora-
TeJIbHOI'O nepeHoca AC.

111{12}j0f0o|1¢(1{o0

JaHHHE

ANI GauT EG6

Oukae: 2

CocTtossHus: 7

Aopecalus: HernocpelcTBeHHas
&naru: 2, S, P, CY, AC

XRA r A{OIEPAIYS "HCKJIOUAIMEE UIXU"
HAJl COOEPXUMEIM AKKYMVYJIITOPA U
PET'HCTPA)

(A)=— (A) M- (x)

Han comepXuMeEIM perucTpa ¥ U ak-
KyMyJISTOpPa BHIMOJIHAETCH oIlepallus
"ucknpuawmee UIU". PesynbTaT IOMe-
mMaeTCa B aKKyMyJATop. C6pacCHBAalwTCH
dsaru nepeHoca CY M BcroMoraTejib-—
HOr'o rnepeHoca AC.

1 Jofa]o]a]s|s]|s]

XRA A AF
XRA B A8
XRA C A9
XRA D AA
XRA E AB
XRA H AC
XRA L AD
IMuknei: 1

CocTosnua: 4
Aopecalnusa: perucTpoBas
®osnaru: 2, S, P, CY, AC

XRA M (ONEPANIUA "HUCKIIOYAIMEE HIIA"
HALl COOEPXUMBIM SAYEWUKU TNAMATU U
AKKYMVIJIATOPA)

(A)y=— (AY¥ ((H) (L))
Han comepxuMeIM aYedrku IIaMAaTH,

agpec KOTOPOM COINEPXHUTCH B PErucT-
pax H u L, U COOEpPXUMHM aKKyMyJis-

TOpa BHIIOJIHAETCS omnepanus "Hckiodaiw-
mee UIIU". Pe3ynbTaT noMemaeTcs B
aKKymMyJsiTop. CoOpacmBawTcsa ¢naru ne-
peHoca CY ¥ BCIoMoraTeJyibHOT'O Iepe-
Hoca AC.

[Tosos]1]1 o]

XRA M AE

IUKJR: 2

CocrossHusi: 7

Anpecalnusa: KOCBeHHas pPerucTpoBas
&onaru: 2, S, p, CY, AC

XRI 6anT (HEINOCPEICTBEHHAA OIIEPAIIUSA
"UCKJIOYAIMEE HWIIN")

(A) <— (A7) % (GanT 2)

Hang comepXUMEIM akKKyMyJisTopa U
BTOPOIr'c Ha¥Ta KOMAaHIH BHIIOJIHSETCSH
onepauusa "uckimovawomee WIN". Pesynb-
TaT noMemaeTcsi B aKKymyJsiaTop. Cépa-
coBawTca ¢naru nepeHoca CY U BCIIO-
MoraTenpHOTro nepeHoca AC.

1J1J2TJolal2]1]o0
JIaHHBIE

XRI 6awnT EE

Ouknel: 2

CocTtosauus: 7

Aopecalius: HernocpencTBeHHasa
dénarun: 2, S, P, CY, AC

ORA r (JIOT'MYECKOE CJIOXEHUE ("HUIHU")
AKKYMYJIITOPA C COIEPXUMEIM PETHCTPA)

(a) =— (A) V (1)

ComepxuMOoe perucTpa r JIOTHYECKHU
CKNaJHBaeTCsa C COIEPXUMEIM aKKyMyJig-—
Topa. PesynbpTaT rnoMemaeTcss B aKKy-
MyJIaTOp. COpachHBawTca ¢naru mnepeHo-
ca CY u BcrnoMoraresnpHOI'O IepeHoca
AC.

[1Jof1fafo]s[s]s]

ORA A B7
ORA B BO
ORA C Bl
ORA D B2
ORA E B3
ORA H B4
ORA L BS5
Dukme: 1
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CocTosauusa: 4
Aopecalusa: perucrtponBas
¢onaru: 7z, S, P, CY, AC

ORA M (JIOTHUYECKOE CJIOXKEHHUE ("UJIU")
COJEPXHMOI'O SYEUKHU IAMATU WUIIU AK-
KYMYJIITOPA)

(A)=—(a) Vv ((H) (L))

ComepxuMoe sIYEeHMKU TraMdaTHu, and-
pPec KOTOpoOH omnpeliejleH B perucrpax
H u L, soruyecku CKJIammBaeTca C CO-
IepPXHUMEIM aKKyMyJissiTopa. PesynbTar
noMemaeTcss B aKKymMyJsisaTop. C6pa-
cuBawTca ¢naru nepeHoca CY u BCHIo-
MoOTraTeNnbHOIr'o nepeHoca AC.

[(1]of1]21joj1]1]o]

ORA M B6

Hukimi: 2

CocTtosinug: 7

Aopecalusi: KOCBeHHasa perucTposBas
¢naru: 2, S, P, €Y, AC

ORI 6GauT (HENOCPEICTBEHHOE JIOT'H-
YECKOE CJIOXEHUE)
(A) =— (A) V (bant 2)

ConepxumMoe BTOpPOI'O GanTa KO-
MaHIH CKJIaOHBaeTCsA HemoCpencTBEeHHO
C COIEepXHMHIM aKKyMyJlsTopa. PesyibTarT
noMemaeTrcs B aKKyMyaTop. C6pachBa-

oTrcsa dismaru mepeHoca CY u BCnomora-
TeJIbHOI'O nepeHoca AC.

TJ1J1J1]of1]1]o0

JaHHHE

ORI 6auT F6

Hukimi: 2
CocTtosgHusg: 7
Aopecanus: HenocpencTBeHHAd

dnaru: Z2, S, P, CyY, AC

CMP r (CPABHEHUE COJIEPXHMOI'O
PETUCTPA C COJIEPXMMBIM AKKYMVYJIITOPA)

(A) - (r)
ConepxumMoe perucTpa ¥ BHUHTA-

eTCca U3 COOEePXUMOTO akKKyMyJsiaTopa.
AKKYMyJIATOp He Hu3MeHseTcaA. Ilo pe-
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3ynbTaTy BHYHTaHUA (Jiaru ycTaHaB-
JIUBAWTCsA CJylenyomyuM obpasoM: dJiar
Hyna Z2 - B 1, ecnu (A) = (r);
¢nar nepeHoca CY - B 1, ecnu
(A) < (x).

[1lofafafafs]s]s]

CMP A BF
CMP B RS8
CMP C B9
CMP D BA
CMP E BB
CMP H BC
CMP L BD
Ouknei: 1

CocTtosiHusg: 4
Anpecallusi: perucrTpoBas
&énaru: 2, S, P, CY, AC

CMP M (CPABHEHUE COJIEPXHMOI'O
AYEWUKY OAMATU C COIOEPXUMBIM
AKKYMVIJIATOPA)

(a) - ((H) (L))

ComepxuMoe s4YEHMKHU IaMaTH, al-
pec KOTOpOoH ompenejyleH B perucTrpax
H u L, BHYUNTAETCS U3 COLEPXUMOTO
aKKyMyJIiTOpa. AKKYMyJIATOP He H3-
MeHsseTcss. dsaru ycTaHaBJIMBAKWTCS
IO pe3yJIbTaTy BHYUTAHUA CJIeOYIMUM
obpasoM: ¢mnar Hyna 2 - B 1, ecnm
(a) = ((H) (L)); dnar nepenHoca
CY - B 1, ecitu A < ((H) (L)).

[TJolr[eJ2]1]1]0]

CMP M BE

IUKIE: 2

CocTtosgHusag: 7

AOpecalusi: KOCBeHHas perucTpoBas
®osnaru: 2, P, S, CY, AC

CpPI (GaﬁT) (HEIIOCPEJICTBEHHOE CPAB-
HEHUE)
(a) - (eamnT 2)

ComepxuMoe BTOpPOr'o 6aiTa KOMaH-
IOH BHUHTAETCS U3 COLOEPXUMOTO aKKy-
MyJisiTopa. [Io pe3ynbTaTy BHYUTAHUS
¢naru ycTaHaBJIMBAKWTCS CJIEOYIOmUM
obpasom: ¢uar Hyna Z - B 1, ecnu
(A) = (6amT 2); ¢nar nepeHoca CY -
B 1l, ecniu (A) < (6amT 2).



T]1]1]1]1]1]0

JlaHHEE

CPI 6amT FE

IukJmi: 2

‘CocToaHug: 7

Aopecanusa: HenocpemcTBeHHas
&naru: 2, S, P, CY, AC

RLC (IOUKJIIMYECKUN CIBUI' BJIEBO)
(3.)

ComepxuMoe aKKyMyJisTopa COBuUra-
eTcsa BJIeBO Ha OoIHy mnosuuuw. Comep-
XUMOe caMor'o crapuero 6uTa 3aHOCHUT-
cAa B Mnamuup OUT U 6uT diiara nepe-
HOoca. KoMaHIDa BO3IOeliCTByeT TOJIbBKO
Ha ¢nar nepeHoca CY.

0 JoJoJolofa]a [1]

RLG 07

Oukieie 1
CocTosHus: 4
¢naru: CY

RRC (IMKJIIMYECKUN CIOBUI' BIPABO)

(An) - (An+1> ’ (A7) < (Ao) ’

(CY) =—(Bg)

ComepxuMoe aKKyMyJiiTopa CcOBUTa-
€TCA Ha OOHy IMNO3HIHK BrIpasBo. Conep-
XHMOoe Miamuero 6uTa 3aHOCUTCA B
CaMHM cTapmu¥t 6UT U 6UT dsiara nepe-
Hoca. KoMaHpma BO3OEeHCTBYEeT TOJIBKO
Ha ¢usar nepeHoca CY.

[0JoJofoJafafa]1]

RRC OF

Ouxnae: 1

CocTosgHusa: 4

dnaru: CY

RAL /CIOBUI' BJIEBO YEPE3 IEPEHOC/

(CY)

ConepxuMoe aKKyMyJisTopa COBU-
raeTcs Ha OIHY IIO3WIUI BJIEBO UYepes
6uTt dsiara nepeHoca CY. Mnamuui OUT
ycTaHaBJIUBaeTCA paBHEM Qiary rnepe-
Hoca, a 6ut ¢nara nepenHoca CY -
PaBHEIM BeJIMUHMHE CTapuero 6GuTa akKKy-
MyJisTopa. KoMaHOa BO3OeHCTBYyeT TOJIb-
KO Ha odnar nepe”Hoca CY.

[oJoJoT21JoJ1[1]1]

RAL 17

Ouxne: 1
CocTosgHug: 4
dnaru: CY

RAR (COBUI' BIIPABO UEPE3 IEPEHOC)
(An"‘"(Anu)' (CY) =—(n,), (A7_)<—-—
(cy)

CoImepxuMoe aKKyMyJiiTopa CHOBHUIa-
eTcd Ha OIHY IIO3MUIIMKI BIPaBO Yepes
6uT ¢Qroara mnepeHoca. Crapum# OHUT
akKKyMyJsgTopa ycCTaHaBJIUBaeTCsa paB-
HEM disary nepeHoca, ¢nar nepeHoca -
PaBHEIM MIamueMy OUTY aKKyMyJisiTopa.
lcnonb3syeTcss TONMbKO dnar nepeHocaCY.

OJoJofalafa]a[dl

RAR 1F
Ouxiei: 1
CocTossHug: 4
dnaru: CY
CMA (HOOIOJIHEHUE AKKYMYJIITOPA)
(a) =— ()
ComepxuMoe aKKyMyJisTopa HAHBEpTH-
pyeTrcsa (6UT, paBHHI 1, cTaHOBHUTCH

paBHaM 0; 6MT, paBHHE 0, CTaHOBUTCH
paBHHM 1) . djaru He HCIOJBL3YITCH.

[C{oflx]ofala a4l

CMA 2F

Ouxiei: 1

CocTtogHus: 4

dniaru: HeT

CMC (IONOJIHEHHUE ®JIATA NEPEHOCA)
CY ~— (CY)
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UHBepTHUpyeTCa 6UT ¢yiara rnepeHo-
ca CY. JIpyrue ¢saru He HCHOJB3YITCS.

lofolafafalalalq

CMC 3F

Ouksau: 1
CocTtosuus: 4
Onaru: CY

STC (YCTAHOBKA O®JIATA IIE
(CY) =1

But ¢sara mepeHoca ycTaHaBJIUBa-
erca B 1. Jpyrue ¢saru He HUCHONBLIYy-

I0TCH .

PEHOCA)

o fo{1]a1]o]1

1 | 4]

STC 37

Oukmim: 1
CocTosiHUsA: 4
dnnaru: CY

KOMAHIF NEPEXOHOA

KoMaHOpl 3TOW TI'PYINNH H3MEHSIOT
HOpMaJIbHOE IMOCJIeNOBAaTEIbHOE HCIIOJN-
HeHHe MporpaMMH. HCIIOJITHEHHME KOMaHI

He BJIUSIeT Ha COCTOAHUE ¢yaros.

UMeeTca IOBa THIIa KOMaHI Irepe-
xXopma: ©6e3yCJIOBHHE U YCJIOBHHE.
3yCJIOBHHE KOMaHIH Iepexona ocyumecT-
BJIAKT Iepenadyy ynpaBJIeHUs,
3HaYeHHe mnporpaMMHoOro cueruduka PC.
KomaHIOH yCJIOBHOTO Iepexona cHavalla
TIPOBEPAKNT COCTOAHHE OOHOTO U3 uYe-
THpex ¢raros npoueccopa, YTOOH' ON-
penesiiTh, BHIIOJIHEHO JIM ykas3aHHoe
B KOMaHIe ycisioBHe. HMewTcs crenyiwo-

mHe yCNOBHA repexona:
Ycnosue

NZ - He HOIb (Z=0)

Z - Homp (Z=1)

NC - HeT mnepeHoca
(CY=0)

C - ecTr nepeHoC
(Cy=1)

PO - HeueTHHN pe3yJsibTaT
(P=0)

PE - 4YeTHHHN pes3yabTaT
(P=1)

P - mmoc (S=0)
M - muHyc (S=1)
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Be-

H3MeHAsA

JMP E—mp;_] (MEPEXON)
(PC) ==— (BaitT 3) (GanuTt 2)

YnpasJsieHue repenaeTcs KOMaHIe,
ampec KOTOpoOM ykas3aH BO BTOPOM H
TpeTbeM 6aiTax KOMaHOH Iepexona.

1{1]ofojJofo]1]1

Mnamuui 6aMT ajgpeca

Ctapumii 6aiT amgpeca

JMP [a.u;p] C3

Ouksm: 3

CocTosinug: 10

Aopecanusa: HernocpencTBeHHas
dsiaru: HeT

J (yCnoBME) [amp.] (YCIJIOBHHH
IEPEXO) :

Ecimu (CCC), To (PC)--— (6auTt 3Y
(6amT 2)

Ecimn ykaszaHHOe yCJIOBHE HCTHHHO,
TO yHnpaBJieHHEe IepeaeTcs KomaHne,
ajpec KOTOpOo! yKas3aH BO BTOPOM H
TpeTheM BanTaxXx KOMaHIH Ilepexona.
Ecyiu YCJIOEME JIOXHOEe, TO HocjiemoBa-
TeJIBHHM KO IporpaMMHl He H3MeHseT-
Cs.

11 |cj|clcjotl1l]o
Mnamuuii 6aMiT amgpeca

Crapmuii 6a¥iT ampeca

JNZ [amp.] C2
JZ f[ampd CA
JNC [anmp D2
JC f[amp.] DA
JPO famp.] E2
JPE [amp.] EA
JP [aop.] F2
JM [agp.] FA

Hukse: 3

Cocrtossuug: 10

Aopecanusi: HenocpelCTBeHHas
dy1aru: HeT

caLL [anp.] (BH3OB)

((sP)-1) <—(PCH)
((Ssp)=-2)=-— (PCL)

(SP) = (SP)-2

(PC) =— (BanT 3) (BamT 2)



Crapmme 8 6MT ampeca cienywumei
KOMaHIOH IIepeCHUIalTCA B SAUYEeHKy Ia-
MATH, apec KOoTopo¥ Ha 1 MeHBue
comepxuMoro ykasaresis CTEKA SP.
Mnamuue 8 6uUT azpeca crienyomey Ko-
MaHOH IEepecChHUIalTCA B SAYENKY IaMsAaTH,
ampecC KOTOpOM Ha 2 MeHblle BEJIMUHHH
ykasaTesna CTEKA SP. CogmepxuMoe
ykaszaTena CTEKA yMeHbmaeTcss Ha 2.
YnpasisieHue nepegaeTcda KoMaHOE,
ajgpec KOTOpPOH yKasaH BO BTOPOM
U TpeThbeM 6aMTax KOMAHIH BH3O0BAa.

1{1fofJof1]1]o]1

Mnaguu¥i 6auT aimpeca

Crapuuit 6a¥iT ampeca

CALL {[amp.] CD

Uuxsw: 5

CoctosiHnsz: 18

Arnpecalnus: HernocpelncTBeHHass/KOCBeH-
Hafg pPerucTpoBas

ds1aru: HeET

C (YCJIOBME) (amp.) (VCJIOBHHN BH30B)
ecnu (CCC), To ((sp)-1)=<—(PCH),
((SP)-2)-«— (PCL), (SP) «— (SP)=-2
(PC) —-— (BanT 3) (BapT 2)

Ecnu ykasaHHOe yCJIOBHE HCTHHHO,
TO BHIIOJIHAKWTCA HOENUCTBHUA, OIMCAaHHHE
B KoMaHIe CALL, B NIPOTHBHOM cCjlyuae
[IOCJIEONOBATEJIbHOCTh HCIIOJIHEHUST KO-
MaHI, He H3MeHseTcCH.

1f1]c]cfcf1]o]o

Mnagumi 6aitT ampeca

Crapuui 6aiT amgpeca

CNZ (agp.) C4
Cz (amp.) CC
CNC (amp.) D4
cC (amp.) DC
CPO (amp.) E4
CPE (amp.) EC
Cp (amp.) F4
CM @amgp.) FC

IuKJIH: 5

CocTtosHusg: 18

AOopecauus : HenocpenCTBeHHaﬂ/KocneH-
Hasg perncTpoBas

driaru: HeT

RET {(BO3BPAT)

(PCL) -— ({(SP))

(PCH) «=—— | (SP)+ 1)
(SP ) =— (SP)+2

ComepxuMoe sYEHMKH NaMsaTH, aIpec
KOTOpO¥ COINEPXUTCA B yKasaTeyie CTE-

.KA SP, mnepecmuiaeTca B 8 MIamuMx

6uT nporpaMMHoro cuetruunka PC. Co-
OepxuMoe sUYeHKH IaMsaTH, agpec Ko-
TOpO¥ Ha 1 6oypule COOEpPXUMOI'O YKa-
saTena CTEKA, mepechniaerca B 8
cTapuux 6HT NPOTPaAMMHOI'O CYETYHKA.
ConepxumMmoe ykasateiyis CTEKA yBenu-
yuBaeTCs Ha 2.

i1{1{ofjof1j]0f|0]| 1

RET C9

IukJyei: 3

CocTosiHusi: 10

Arnopecalusi: KOCBEHHasg perucTpoBaf
dylaru: Heg

R ycnoBue (YCJIOBHHM BO3BPAT)

ecimu (CCC), To (PCL) =— ((SP)),
(PCH) =~=— ((SP)+ 1), (SP)==— ((SP)+2)

Ecnu yxasaHHoOe yCJIoOBUE HCTHH-
HO, TO BHIIOJIHAKWTCHA OENCTBUA, OIHU-
caHHHe B KoMmMaHme RET, B NMPOTHBHOM
ciiyyae IoCJenoBaTeNIbHOCTh HCIOJIHEHUA
KOMaHII He HapymaeTcCs.

[t]1]c]c]c]ofo]o

RNZ CO
RZ C8
RNC DO
RC D8
RPO EO
RPE ES8
RP FO
RM F8

OukE: 3

CocTossHuUsA: 12

Anopecallsi: KOCBeHHas perucrposBas
dnaru: HeT

RST n (PECTAPT)
((sp)-1) <— (PCH)
((sp)-2 -=— (PCL)
(SP) ==— ((SP)=2)
(PC)=— 8% (NNN)

Crapmue 8 6uUT agpeca cilenympueit
KOMaHIOH NEePEeCHUIAlNTCA B AYEHKY NaMaTH,
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aImpec KOoTopo#l Ha 1 MeHBlle comepxy-
MOoro ykasarena CTEKA. Mnaguue 8
O6UT ampeca cCienyKmeill KoMaHOH Iepe-
CHJIANTCSA B sYeNKy [NaMATH, amnpec
KOTOPOI Ha 2 MeHbhle COILEepPXHUMOTO
ykasaTtena CTEKA. ComepxumMoe ykasa-
tensa CTEKA yMenbmaeTcsa Ha 2. Y-
paBJieHUEe IIeperjaeTcs KoMaHIe, alpec
KOTOpO!l paBeH komy NNN, yMHOXeHHO-
My Ha 8.

[Lla|v[w[nf2]a]1]

RST O Cc7
RST 1 CF
RST 2 D7
RST 3 DF
RST 4 E7
RST 5 EF
RST 6 F7
RST 7 FF
Iukne: 3

CocTogHusg: 12
Anpecaliusi: KOCBEHHas perucTpoBas
dnnarv: HeT

15 14 13 12 11 10 9 8 7 6 5 4 3

loJo Jo Jo Jo IOJOIOTOIOINININIOIO[OJ

IIporpaMMHHI CUETUHMK IIOCJIe pecTapTa.

PCHL (3AI'PY3KA COIEPXHMOI'O PETHUCT-
POB H u L B MPOT'PAMMHHI CYETUHK)

(PCH) --— (H)
(PCL) =— (L)

ComepxuMoe perucrtpa H nepecnia-
eTca B 8 cTapumx 6GHT NIPOTrPaMMHOIO
cueTunka PC. Conmepxumoe perucrtpa L
nepecmsiaeTcs B 8 miammx 6UT IIpor-
PaMMHOT'O CUeTYHKa.

[t]2[2]ofsfofof1]

PCHL E9

Ouknae: 1

CocTosgHus: 6
Anpecalusa: perucTpoBas
ds1aru: HeT

KOMAHJIE BBOJA/BBIBOIA, VIIPABJIE-
HUSA PABOTH CO CTEKOM

KoMaHOsl 3TOM TPYIINIH BHIIOJIHALT
ornepaludy BBOOA/BHBOIAa, H3MEHAKNT CO-
nepxumoe CTEKA u cocTossHHe ¢isiarosB.
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Peructp ¢naros

D7 D D D D D D D

6 "5 "4 "3 "2 "1 o
STz xTac[xJe] xT]cy

X - 6e3pasJIHvHO

PUSH rp (3ACHUIKA B CTEK COIEPXUMOI'O
[IAPH PETUCTPOB)

((sp)=-1 ==—(rh)
((SP)-2 -—(rl)
(SP) 4— (SP)-2

ConepxuMoe cTapuero perumcrpa
IIape PEruCTPOB YpP IEPEeCHJIaeTCH B
AYEeNKy IaMaTH, aJapec KoTopor Ha 1
MeHbume COOepXHMOIr'o ykasarena CTEKA
SP. ComepxuMmoe miamuero perucrpa

napsl PErUHCTPOB rp NepecHsIaeTCa B
AYeHKy mnaMaTH, ampecC KOTOpoM Ha 2
MEHBIIEe COHOEepXUMOI'0 ykaszsaTeiyis CTEKA.
Comepxumoe ykaszsatens CTEKA YMEeHBb -
maeTcss Ha 2.

[lpuMeyaHue. Ilapa PerucTpPOB
rp=SP He MOXeT OHTb yKaszaHa B KO-
MaHOe.

[1]1]r]P|o0]1]0]1]

PUSH B C5 ‘(sacnaTtp mnmapy pPerucTpoB
BucC)

PUSH D D5 (3acnaTp napy perucTpoOB
DuE)

PUSH H E5 (3acmaTp mapy perucTpoB
HulL)

Nukner: 3

CocTtosgHus: 12
Anpecauusa: KOCBEHHas perucTpoBas
dj1arv: HeT

PUSH PSW (3ACJIATh B CTEK CJIOBO
COCTOSIHUS TTPOT'PAMMHI )

({sP)-1) -— (A)

((sp) —2) g (CY), ((SP)-2)1<—X

(i8P)-2),~— (P), ((SP)—Z3 X

((SP)-2),~— (AC), ({SP)-2) ~—X
((sP)-2) «— (2),  ((SP)-2)-<(s)
(SP ) <— (SP)-2

X - 6es3pasyiHiHO



Conepxumoe akKyMyJsiTopa nepe-
CHUlaeTCsa B AYEHXKYy INaMAaATH, alpec
KOTOpoK Ha 1 MeHBumEe COIEePXUMOTO
vkazarensa CTEKA SP. Conepxumoe
d1aroB O6bEeOUHASTCA B CJIOBO COCTOS-
HHSI, U 3TO CJIOBO, I€PEeCHJIaeTCa B
fIYeNKy maMATH, adpec KOTOopoil Ha 2
MEeHblI€ COLEPXHMOIrO yKasaTeJsid
CTEKA. ComepxumMoe ykazarens CTEKA
YMeHbluaeTCcsa Ha 2.

{11 f1]o]1]0]1

PUSH PSW F5

Oukimi: 3

CocTrosiHus: 12

Anpecalusi: KOCBeHHas perucrpoBas
ds1aru: HeT

POP rp (CUUTATBH U3 CTEKA COIOEPXUMOE
[IAPH PET'MCTPOB)

(rl) —-——{((8SP))
(rh) «=—({SP)+1)
(SP) =~—(gpP) +2

CopepxuMoe sAYEHKHU MnamMsaTH, aIpec
KOTOpPOI! onperensaeTCss COILePXHMHM
ykazaTenia CTEKA SP, mepecHyiaeTcd B
MIaIUIHE PErucCTpP [Iapk perucTpoB rp.
CopepxuMoe sYEeNKHU naMaTH, arfpec
KoTopor Ha 1 6onbme comepXuMoOTIO
ykasaTtena CTEKA, mnepecHJlaeTCs B
CTapulHii perucTp naphu PerucTpoB rp.
Comepxumoe ykasaTtesia CTEKA yBesHUuU-
BaeTcsa Ha 2.

[IpuMevaHue. B kKoMaHIe He MOXeT
6HITH yKa3aHa 1apa perucTpoB rp=SP.

plofof 1

EIENE

POP B Cl (cuumrathp u3 CTEKA napy
perucTtpoB B u C)

POP D D1 (cumtaThs u3 CTEKA napy
peructpoB D u E)

POP H El1 (cuurats u3s CTEKA napy
peructpoB H u L)

OuKmI: 3

Coctoguusa: 10

AIopecanusi: KOCBeHHas perucrpoBas
dnaru: HerT

POP PSW {(CUMUTATH K3 CTEKA CJIOBO
COCTOAHNA NPOI'PAMMH)

((CY)*—-((SP))0

(P) =—({8SP)),
(AC) =—((SP)) ,
(Z) -—I((sP))
(s ~—((sP))

(A --—((SP)) +1)
( SP) «—( SP) +2

Comepxumoe ssUEeMKH IMaMATH, ampec
KOTOPOH OmnpenessaeTcsa CONEPXUMEM
ykasaTena CTEKA SP, ucnosbsyeTcs
IJI1 BOCCTAHOBJIEHUS COCTOsSHHUA ¢iiaros.
CopmepxuMoe sA4YENKHU NMaMATU, alpec Ko-
TOopo¥ Ha 1 6Gonbme COIepXUMOT'O yKa-
saTena CTEKA, mnepekJjiouaeTrcsa B ak-
KyMyJiaTop. CoOepxuMoe ykasaTels
CTEKA yBesMuMBaeTCs Ha 2.

(Ll1f1f1]ofo]o] 1]

POP PSW F1

Iukm: 3

CocTosHua: 10

Anpecauusi: KOCBEeHHas perucTpoBas
&bnaru: 2, S, p, CY, AC

XTHL ( OBMEH COIOEPXHMOI'O BEPXVIIKH
CTEKA U CQIEPXUMOI'O PEI'MCTPOB H u 1)
L) -—({

—~ e~

ConmepxuMoe perucrtpa L o6MeHH-
BaeTcsa Ha COOEepXUMOe SYEeHKH IaMfaTH,
ampec KOTOpO¥ COIEepXUTCs B yKasare-
ne CTEKA sp. Comepxumoe peructpa H
O6MEeHUBAETCA Ha CoIepxuMoe sSUYeMKH
mamMsiTH, agpec KoTopol Ha 1 6onbue
comepxuMoro ykasatensa CTEKA.

Ll1f1fofofofald

XTHL E3

Ouknei: 5

CocTosiHus: 16

Ampecalya: KOCBEeHHas perucrTpoBas
dsaru: HeT

SPHL (IEPECHUIKA COIEPXHWMOI'O PEI'MCT-
POB H U L. B YKA3ATEJNIb CTEKA)

(SP) =—=('H) (L)
ConepxumMoe peructpoB H u L
(16 6uT) mnepechHJslaeTcsa B yKasaTelnb

CTEKA) .
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EElalalilolold

SPHL F9

Ouxne: 1

CocTosiHUA: 6
Anpecallusi: perucTpoBas
driaru: HeT

IN nopT ‘BBO.)
/A/ -—(laHHHE)
HaHHHe, uMewmmuecsi Ha BOCBHMH

6UTax IByHarpaBJIEHHOM WHHH IaHHHX
yKasaHHOI'O IopTa, IlIepeChHJIalnTCs B

AKKYMYJIATODP .

1J1Jo]1]21]Jo]1]1
IopT

IN nopTt DB

Ouke: 3
CocTosiHusa: 10
Anopecaunusa: npaMas
drraru: HeT

OUT mnopT (BBIBOI)
(JaHHHE) --— (A)
ComepxuMoe aKKyMyJiiTopa oMemaerT-

CA Ha AOBYHAIIPABJIEHHY UWHHY IOaHHBX
IVl nepeladyu B yKas3aHHHHA INOPT.

11110

1lofo]1]1

MopT

OUT nopt D3

Hukmei: 3
CoctogHnus: 10
Anopecauus: npaMas
dnaru: Her

EI {(PA3PEUWIEHHE IIPEPHIBAHUMN)

CucTeMa npepHBaHUN paspellaeTcs
NpH HCIOJIHEHHH CJiedyiomell KOMaHIH .

EI FB
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Hukau: 1
CocTossHusa: 4

¢s1aru: HeT

[lpuMevaHue. [IpepHlBaHus He pac-
TIO3HAKWTCA BO BpEMsa HCIOJHEHHUA KO-
MaHpDH ET.

DI ( 3ANPEMEHUE ITPEPHIBAHUN)

CucTeMa npepHBAaHUI 3anpemaeTrcs
HEIIOCPEeOCTBEHHO NPH BHIIOJIHEHHUH
cnenywmert 3a DI xoMaHIOOM.

i1 ]1j110j0)1]1

DI FB

Oukmaei: 1
CocTosHusa: 4
drnaru: HeT

IIpuMeuaHue. I[IpepHBaHUSA He pac=
TIO2HAWTCA BO BpEeMsa HCIIOJIHEHUSI KOMaH-
IO .

HLT (OCTAHORB)

B PC 3agHOCHTCS amgpec cienywouen
KoMaHIOH . [Ipoueccop 3aTemM 6bes3pgeicT-
ByeT OO0 IIpuxola NpepuHBaHusg. Perucrt-
pH U ¢y1aru He H3MEHSANT COCTOSHUS.

[O[I[i[TTol211]q

HLT 76

Hukne: 1
CocTosiHUusA: 5
dr1aru: Her

NOP ( HET ONEPAIIUHU )

B PC 3aHOCHTCA ampec cienywomei
KoMaHnu, ¥ MII nepexonUT kK ee o6pa-
6orke, CocTosHue (aroB M PerucTpPoOB
He Uu3MeHseTcH.

0Ojcjojojofojoj]o

NOP 0O

Ouxmaer: 1
CocTossiHua: 4
dy1arv: HeT
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NPOI'PAMMA MOHHUTOPA IJIA

ORG
MVI
ouT
JMP

ORG
MVI
ouT
JMP

ORG
JMP

ORG
JMP

ORG
JMP

ORG
JMP

ORC
JMP

ORG
JMP

A,92H
OFBH
MONST

8H
A,92H
OFBH
START

10H
RST2

18H
RST3

20H
RST4

28H
RST5

30H
RST6

38H
BRENT

"MUKPOJIAB KP580KK80"

; Yopasnswiee cioBo mwia KP580UK55
;[IporpammupoBaHue KP580UK55

;YnpaBnsawmee cioBo s KP580MKS55
;[IporpammupoBaHue KP580UK55

IporpamMMma HHHLHAJIHM3aLUU

MONST: MVI A,OFFH

OUT OFAN
MVI A,8F
OUT OFAN
LXI H,DATA

MVI B
XRA A
MOV M,A
INX H
DCR B
JNZ S

LXI H,USESP

SHLD SSAVE

;llvHa C, mHuUHanuzauusa 0 6uTa

;YcTtaHoBka s CTEKA mosip3oBaTens

Havasio MoHHTOpa

LXI SP,MONSP
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0058
005B

005E
005F
0061

0064
0065
0067
0069
006A
006B

006E
006F
0070
0071
0072
0073
0074
0076
0078
007A
007C
007E
0080
0082
0084

0087

oos8a
008B

008E
0091

0094
0097

009a

009D

00A0
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CD
CD
CD
16
47
E6
ca
84
78
E6
06
87
4F
21
74
09
7E
23
66
6F
E9
ccC
F9
94
B8
9D
C2
D5
07
Cb
B5
3A
EC
BO
32
EC
CD
Al
C3
55

2A
EC
22
EE
C3
Al

2A
EE
23

01
02
10
00

OF
00

00

00
01
00
00
00
00
00
01
01

83

83
01

00

83
83
00

CALL SEGCG y[Ipeobpa3zoBaHUEe CerMeHTOR
CALL KEVIN yBBOO C KJaBull
MOV, B,A
ANI 1lOH
JZ DIGIT 7Ecnu 0, BBOOUMHE mHaHHEe = 0___F
MOV A,B
ANI OFH
MVI B,O ; B=0
ADD A
MOV C,A
BXI H,TABL
DAD B
MOV A,M
INX H
MOV H,M
MOV L,A
PCHL
T2ABL:DW GOTO
DW RESRG
DW ADSET
DW ADDCX
DW ADINX
DW MEMW
DW STAPE
DW LTAPE
DIGIT:CALL SHIFT ;COBHI perucTpa OaHHHX (4 6uTa)
LDA DATA
ORA B

STA DATA ;s YCTaHOBJIEHHE BBOIMMHX IaHHHX

CALL RGDSP ;BHCBeuHBaHHE perucTpa OaHHHX H
. anpeca
JMP START

YcTaHoOBKa agpeca

ADSET:LHLD DATA ;HL = peructp OaHHHX

SHLD ADRES ;3aHoc HL B perucrp ampeca

JMP ADINX+4;UYTeHue MaMsaTH M BHICBEeYHBaHHe agpeca

YTeHHMe NaMATH M IpHpameHHe agpeca

ADINX:LHLD ADRES

INX H

;HLL=perucTp ampeca

;[IpupameHHe ampeca



ooal
00a4
00a7
00AaA
00AD
00BO

00B3
00B4

00B7

00B8

00BB
00BC

00BF

00c2
00C5

00C8
00C9

oocc
00CF

00D2

00D5
00D7

00DA
00DB

OODE

CDh
AD
22
EE
CD
Al
C3
55
3A
EC
32
ED
7E
32
EC
C9

2A
EE
2B
CD
AD
C3
Ad

2A
EE
3A
EC
77
C3
9D

00
83
01
00
83
83

83

CALL MEMR
ADSTR:SHLD ADRES
CALL RGDSP

JMP START
MEMR:LDA DATA
STA DATA + 1

MOV A,M
CTA DATA

RET

yYTeHue rnamMaTHu
y3aHoc HL B perucTp amgpeca

y BLCBeunBaHue alpeca YU HOaHHHX

;+COBUT perucTpa IOaHHHX

;UTeHMe maMATH
;JaHHHE ___PperucTp IaHHHX

YrTeHHe namMaTH U YMeHBbUIeHHEe angpeca

83

00
00

83
83

00

ADDCX:LHLD ADRES

DCX H
CALL MEMR

JMP ADSTR

3anuchk B IIaMATH

;HL=perucTtp azpeca

s YMeHBUIEHUEe alpeca
yUTeHue namMaTu

MEMW:LHLD ADRES

LDA DATA

MOV M,A
JMP ADINX

sHL=perucTp ampeca
A = perUucTp IOaHHHX

;3anuchk OaHHHX

MoOHHTOP NIPOI'PaMMH yIpaBJIEHHS NOJIb30oBaTessa

2A
EE
22
EO
C3
F9

OE
2A
EC
EB
2A
EE
7C

83
83

01

00
83

83

GOTO:LHLD ADRES

SHLD PSAVE

JMP RESRG

;HL=perucTp ampeca

; (HL) (PC) o6Jsi1acTh 3alOMHHAHUA

yBoccTaHOBJIeHHEe perucTpa

3arpyska OaHHHX Ha JIEHTY

STAPE:MVI C,O
LHLD DATA

XCHG
LHLD ADRES

MOV A,H

;C = perucTp KOHTPOJIBHOM CYMMH
yHL = KOHeuHH! agpec

7 DK
s HL

KOHEUHHN agpec
HavaJIbHHE a;pec
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O0O0DF

00E2
00E3

00E6
00E7

00EA
00EB

OOEE
O00EF
00FO
00F1

OO0F4
00F5
00F6

00F9
00FA
00FB

OOFE
OO0FF
0100
0101

0104

0107
0109
0l1l0B
010D

0110
0111

0114
0115

0118
0119

0l11ic
011D

0120
0121

0124
0125

120

CD
41
7D
CcD
41
7a
CD
41
7B
CcD
41
2B
23
7E
CD
41
7D
BB
c2
EF
7C
BA
c2
EF
79
2F
3c
CcD
41
Cc5
55

3E
D3
OE
CD
49
67
CD
49
6F
CD
49
57

CDh
49
5F
22
EE

EB
22

EC
cB
2B

ol

ol

ol

ol

ol

o]0}

00

01

00

01
FA
00
ol
01

01

01

83

83

CALL CKSMO

MOV A,L
CALL CKSMO

MOV A,D
CALL CKSMO

MOV ALE
CALL CKSMO

DCX H

TAPE 1:INX H
MOV A,M
CALL CKSMO

MOV A,L
CMP E
JNZ TAPE 1

MOV A,H
CMP D
JNZ TAPE 1

MOV A,C
CMA

INR A

CALL CKSMO

JMP START

yBHBOJ] HavalbHOI'O agpeca [HI]
7 BHBOO HaYvaJIbHOI'O ampeca [LO]
+ BEIBOI KOHEYHOI'O anpeca [ﬁl]

;BHBOIT, KOHEYHOT'O anpeca Exﬂ

yKOHTpOnpHaAsgs CyMMa M BHBOJMI IOaHHHX

;CpaBHeHHe Havajsla ¥ KOHIa Etd]

sCpaBHeHHe HavaJia ‘M KOHIa [ﬁI]

+ BIBOJl KOHTPOJIBHOM CYMMH

yKoHell J1eHTH

3arpyska LOaHHHX C JIEHTH

LTAPE:MVI A,O01H

OUT OFAN
MVI C,0
CALL CKSMI
MOV H,A
CALL CKSMI
MOV L,A
CALL CKSMI
MOV D,A

CALL CKSMI

MOV E,A

SHLD ADRES

XCHG

SHLD DATA

XCHG

DCX H

y3anpemenue K DMA
;C=perucTtp KOHTPOJIBHOI CYMMH
;dTeHue OaHHHIX U KOHTpPOJIbHas Cymva

yH=HauvanbHHE ajgpec [ﬁI]
yUTeHHe OaHHHX W KOHTpPOJIbHas Cymva

sL=HauvaJIbHHI ajgpec [LO]
;UTeHue OAHHHX ¥ KOHTpPOJBbHAas CyMVA
; D=KOHEUHHH anpec [ﬁI]
;UTeHMe [aHHHX M KOHTPOJIbHAs CyMMA
; E=KOHeuHHN anmpec [LO]

;3anoMHHaHHEe CTapTOBHX alpecoB
B aIpeCHOM perucTpe

y3alloOMMHaHHe KOHEeYHOI'O aIpeca B
perucTpe HOaHHHX



0126
0127

012a
012B
012c
012D

0130
0131
0132

0135
0138

013B
013E

0141
0142
0143
0144
0145

0148
0149

014C
014D
014E
014F
0150

0151
0152

0155
0156

0159
015a
015B

015E
015F

0162
0163
0164
0165
0166

23
CD
49
77
7D
BB
Cc2
26
7C
BA
c2
26
CD
49
C2

CB
CD
Al
C3
55
F5
81
4F
F1
CD
7C
Cc9
CD
AO
47
81
4F
78
C9

E3
22
EO
F5
21
04
39
F1l
22
E2
El
31
EC
F5
C5
D5

E5

31
D1

TAPE2:INX H

01

01

01

01

02
01

00

02

02

MOV M
MOV A
CMP E
JNZ T

MOV A
CMP D

JNZ TAPE 2

CALL CKSMI

JNZ ERROR

CALL RGDSP

JMP START

CKSMO
ADD C
MOV C

:PUSH PSW

'A

POP PSW
CALL SRIOT

RET
CKSMI

MOV B
ADD C
MOV C
MOV A
RET

:CALL SRIIN
A

,A
/B

BBOL NpEpHBAaHUA

;UTeHrMe OaHHHX M KOHTPOJIbHasa Cymva
y3aHOC IOaHHHX B IIaMATH

yCpaBHeHHe Havasla ¥ KoOHua ﬁxﬁ

;CpaBHEeHHEe Havalsla U KOHIla Eﬂj

;UTeHHe OaHHHX H KOHTpOJIbHAas Cymva

;BEcimu dnmar 0-0___omnbxa KOHTPOJIb-
HOM CYMMH

;KoHel, 3arpy3Ku HOAaHHHX

;3anomMuHaHue PSW
syKoHTpoOnbHasa cymMmmMma

;BoccTaHoOBIJIeHHe PSW
yBEIBOO IOaHHHX
;dTeHue IOaHHHX

y3anoMuHaHue ACC
s KOHTpOsNIBHass cymma

;BoccTaHoBsieHHe ACC

[lpepuBaHue M OJHoOmAroBas pa6oTa

83

00

83

83

83

BRENT

: XTHL
SHLD PSAVE

PUSH PSW
LXI H,4H

DAD SP
POP PSW
SHLD SSAVE

POP H
LXI Sp,DATA

PUSH PSW
PUSH B

PUSH D

PUSH H

LXI SP,MONSP

;sHL__.__PC (3anoMHEeHO)
;+PC(LO)--83E0,PC(HI)-_-_83El

y3anoMuHaHue PSW

s HL----SP
; BoccraHoBJsiIeHue PSW
;SP(L0O) -~83E2,SP(HI)--83E3

sBoccTaHoBnneHue HL

3A--83EB ,F-~-83EA 3anoMuHaHue
3yB--83E9,C--83E8 3amoMuHaHHE
+D--83E7,E--83E6 3anomMmHaHHE
+H--83E5,L--83E4 3anoMuHaHHE
yAHUIHanusauug SP
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0169

016C
016D

0170

0173
0174

0177
0178
0179
017C
017D
017E
0181

0184
0185

0188
018B
018E
0191
0194
0197
019A

019

01a0

01A1

01a4

01Aa7
01a9
01AA
01AB
01ac
01AD

122

3A
F2
A7
CA
8B
2A
FO
EB
2A
EO
7D
BB
c2
85
7C
BA
c2
85
21
F2
35
CD
91
C3
F9
CD
91
C3
55
2A
EA
22
EC
2A
EO
22
EE
Cb
Al

C9

21
EF
11
F4

06
7E
12
2B
13
05

83

01
83

83

01

01
83

01
01
01
00
83
83
83
83

01

NOBRK:

BSTOP:

ADDSP:

LDA BRKCT

ANA A
JZ BSTOP

LHLD BRKAD

XCHG
LHLD PSAVE

MOV A,L
CMP E
JNZ NOBRK

MOV A,H
CMP D
JNZ NOBRK

LXI H,BRKCT

DCR M
CALL ADDSP

JMP RESRG
CALL ADDSP
JMP START
LHLD FSAVE
SHLD DATA

LHLD PSAVE

SHLD ADDRES

;CueTuuk npepumBaHusa = 0 HJIH HET
+Ecnu 0, To 1 wmar

;DE = ykasaTenb NpepHBAaHUA
+HL = (PQC)

;+PC(LO) =BP (LO)
sEcin = 0, TO HeT NpepHBaHHA

;+PC (HI) -BP (HD
;Ecnmu # 0, TO HeT IpepHBaHHA

;YMeHpmEHHEe CYeTYHKa NPEepHBaHUs
;BucBeuuBaHue (PSW) u (PC)

;s BoccTaHOBJIEHHE perucTpa M BO3BpaT

;BucBeunBauue (PSW) u (PC)

+HL= (PSW)
7 (PSW)___PerucTp IOaHHHX

yHL= (POC)

3+ (PC)___Peructp agpeca

CALL RGDSP ; BuCBeunBaHue perucTpa amgpeca Hu
IOaHHHX
RET
I[IOONPOI'P AMMH

BHCcBeuHBaHUEe perucTpa aigpeca U OaHHHX

83

83
04

RGDSP:LXI H,ADRES+1

LXI D,DISP

MVI B,4
MOV A,M
STAX D
DCX H
INX D
DCR B

sHL=6ydepHuit agpec

; BHICBeuHBaHUEe IaHHHX 6ydepHOoro
agpeca

yYCTaHOBJIEHUE CUeTuYHKa

; BHICBeuMBaHHUEe 3allOMHEHHHX IOaHHHX



01AE
01B1

01B4

01B5

01B8
01B9
01BA
01BB
01BC

01BF

01co
01c3
01cCeé

01C9
oica
01CB
oicc
01cD
01CF
01DO
01pl
01p2
01D3
01D5

01D6
01D7
01D8
01D9
01DA
01DB
01DD
01DF
01EO
01E1l
01E2
01E3
01E4
01E5

01E8

c2
A9
CD
co
C9

2A
EC
29
29
29
29
22
EC
C9

21
F4
11
F8
01
E9
7E
23
E5
F5
E6
OF
OF
OF
OF
26
6F

09
7E
12
13
F1
E6
26
6F
09
7E
12
El
1c
c2
c9
(03

01
01

83

83

83
83
01

FO

00

OF
00

01

JNZ S-5
CALL SEGGG ;CIeTUUK CeIr'MeHTOB
RET

COBUI perucrpa HOaHHHX. (4 6uTa)

SHIFT:LHLD DATA

DAD H
DAD H
DAD H
DAD H
SHLD DATA

RET

I[IporpamMma cueTyY”Hka CEerMeHTOB

SEGGG:LXI H,DISP s HL=BHCBeuHBaHUe agpeca OaHHHX
LXI D,DIG s DE=cermMeHT 6ydepa appeca
LXI B,SEGD sBC=cermeHT 6ydepa anpeca

MOV A,M

INX H

PUSH H

PUSH PSW

ANI OFOH ;Macka "FO"

RRC

RRC

RRC

RRC ;CoBur BrpaBo 4 6uTa
MVI
MOV

DAD
MOV A, sA=CerMeHT [OaHHHX

STAX D y3anoMrMHaHUe OaHHHX Cer'MeHTa
INX D

POP PSW

ANI OFH ;sMacka "OF"

MVI H,O

MOV L,A

DAD B

MOV A,M sA=cerMeHT QOaHHHX

STAX D s3anoMM HaHUEe IOaHHHX CerMeHTa
POP H

INR E

JNZ SEGCG+9

oo B ¢
= » O

RET

123



01E9

O01EF

01F6

01F9

01FC
01FD

0200
0201
0204
0205
0208
0209
020C
020D
020E

0211
0212

0213
0214
0215

0216
0219

021B
021cC

124

5C
5B
66
7D
7F
77
39
5E
79

2A
E2
F9
2A
EO
E5

2A
E4
E5

2A
EA
E5

2A
E8
4D
44
2A
E6
EB
F1

El
FB
C9

CD
69
16
42
3E

06
4F
6D
27
6F
7C

71

83

83

83

83

83

83

02
00

9F

CerMeHTHHE JOaHHHE

SEGD:DB  5CH,06H,5EH,4FH,66H,6DH

DB 7DH,27H,7FH,6FH,77H,7CH,39H

DB 5EH,79H,71H

BoCccTaHOBJIEHHEe perucrpa

RESRG:LHLD SSAVE

SPHL
LHLD PSAVE

PUSH H
LHLD LSAVE
PUSH H
LHLD FSAVE
PUSH H
LHLD CSAVE
MOV C,L
MOV B,H
LHLD ESAVE

XCHG
POP PSW

POP H
ET
RET

BBOLO C KJlaBHUIH

ACC=BBOI IaHHHX
KEYIN:CALL RESET
KEY 2:MVI D,O

MOV B,D
MVI A,09FH

;BoccTaHoOBJIeHUe SP

+PC sanomuHaHue B CTEKE mnosnb30-
BaTeJIAa

;HL s3anommHaHue B CTEKE nosnb3o-
BaTeNsa

yPSW sanomuHaHue B CTEKE nosb3o-
BaTeJsa

+BC BOCCTaHOBJIEHO

;+DE BOCCTaHOBJIEHO
; PSW BOCCTaHOBJIEHO

yHL. BOCCTaHOBJIEHO
sPaspemweHne npepHBAaHUA

;s BoccTtanosneHue PC M nepeson B
nporpamMmy IoJjib3oBaTensa

;Cépoc



021E
0220

0223

0225
0227

022A
022C
022E
0230

0233
0235
0237

023A
023C
023E
0240

0243
0245
0247

024A
024D

0250
0251

0254
0255

0258
0259
025A
025B
025D

0260
0261

0262
0264
0265

0268
0269
026B
026D
026F
0271
0273
0275

0278

D3
CD
62

DB

EE
c2
50
06
3E
D3
CD
62
DB
EE
Cc2
50
06
3E
D3
CD
62
DB
EE
c2
50
32
F3
C3
19
OF
DA

14
C3
50
1A
BO
47
3E
32
F3
78
C9

1E
1D
c2
64
Cc9
3E
D3
3E
D3
DB
EE
c2
6D
co

FA
02
F8

FF

02
08
AF
FA

02
F8
FF

02
10
CF
FA
02
F8
FF
02
83

02

02

02

FF

83

FF

02

92
FB
FF
FA
F8
FF

02

OUT OFAH
CALL WAT

IN OF8H

XRI OFFH
JNZ KEY1

MVI B,8

MVI A,OAFH

OUT OFAN
CALL WAT

IN OF8H
XRI OFFH
JNZ KEYI

MVI B,10H

MVI A,OCFH

OUT OFAH
CALL WAT

IN OF8H
XRI OFFH
JHZ KEYI
STA KFLAG

JMP KEY2

KEYl: RRC

WAT:

JC S+3

INR D
JMP S-3

MOV A,D
ORA B
MOV B,A
MVI A,FF
STA KFLAG

MOV A,B
RET

MVI E,FF
DCR E
JNZ s-1

RET

RESET:MVI,A 92

OUT OFBH
MVI A,FF
OUT OFAH
IN OF8H
XRI OFFH
JNZ S-4

RET

y3amepxka

;CKaHHUpOBaHHEe KJIaBUATYPH

0 7

; JOIOJIHEeHue

; 3alepxka

;CkaHUpOBaHHe knaBuatypu 8__ _F

yJoTIONMHEeHUu e

s 3anmepxka

; CkaHUpOBaHHE KJlaBHATYPH
; JoronHeHue

yA3MeHeHNe OaHHHX

3 IVIMTENBbHOCTE 3alepPXKU
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[NoonporpamMmMa BHBOIA

027¢C D5 SRIOT:PUSH D ;3anommuHalHue DE peructpa
027D C5 PUSH B ;y3anoMuHaHue BC perucrtpa
027E 06 08 NVI B,8 ;YCcTaHOBKA CYyeTuyHKa OGHTOB
0280  4F MOV C,A iC_____ ACC
0281 AF XRA A sYcTaHOBKa CTapTOBOI'O 6HTAa
0282 D3 FA OUT OFAH ; BHHBOI CTapTOBOTO 6uTa
0284 CD CALL D2 ;OxuaHue

EA 02
0287 79 SRI01:MOV A,C +ACC____mnanHue
0288 E6 7F ANI 7FH sMacka M.S.B.
028A D3 FA OUT OFAH yBuBOon L.S.B.
028C 79 MOV A,C
028D 1F RAR sCOBUTI OAHHHX
028E 4F MOV C,A
028F CD CALL D2 ;OxuIlaHue

EA 02
0292 05 DCR B ;VMeHBUHIEHHE CUeTYHKa 6uTa
0293 Cc2 JNZ SRIO1

87 02
0296 3E 01 MVI A,1l sYCcTaHOBKa KOHEUYHOIr'o 6ura
0298 D3 FA OUT OFAH s BEIBOI KOHEYHOT'O 6HTa
029Aa CD CALL D3 yOxunaHue

EF 02
029D cl POP B ; Bu6opka BC peruncTtpoB u3 CTEKA
029E D1 POP D ;Bub6opka DE perucTtposB u3 CTEKA
029F C9 RET

IlognmporpaMmMa BBoxa

02A0 D5 SRIIN:PUSH D ;3anoMuHaHue DE perucrtpos
02a1 C5 PUSH B ;3anoMmHanve BC perucTpos
02A2 01 LXI B,80 OH s UHMLM anus auusa

00 08
02A5 DB F9 SRII1:IN OF9H y[lonlyyeHre BXOOHHX HOAaHHHX
02A7 1F sII