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1 PABOYAHA ITPOI'PAMMA

no gucupninae « MukponponeccopHsIie CHCTEMB] YIPaBIEHHAY

s cnemmaneHocTH 22.03.01 «ABTOMATIIAINA TeXHONOITMECKHX NPONECcCOB
OPOHIBOACTE

JUTH COEMHATHIAIHH « ABTOMATH3ANHA TEXHHKO-3KOHOMHAYECKHX MpoLeccos»

Kypc 4 Cemectp 7.8
Jleknun 47 (gac.) IK3aMen 7.8

[IpaxTideckire (ceMHHAPCKHE)
IAHATIA 15 (uac.)

Jlaboparopusie sansTig 16 (wac.)
CamocrosTensHad pabora 32 (1ac.)

Beero wacos: 110,

LIEJIH M 3AATH JHCITAITTMEPL EE MECTO B YIEBHOM
[TPOLIECCE

[lene npenogapanusa MICHUIUTHESL — ¢OPMUPOBATE ¥ CTVISHTOB 3HAHHL O
MeToJax H cOoco0ax HCMOIB30BAHIA MUKPONPOUECCOPHBIN CHCTEM VIPABISHIA
ITH peNreHmd pazIHuHBEX 337199 B 00IacTH ABTOMATH3AIlHH MpoH3IBOJCTBEHHLIX
OpOLECcCORB,

3anaua n3ydeHHA JUCIINNNHE NPHBHTE HABHIKN [0 OUCHKE, BHIDOPY 1T He-
MOIB30BAHII0 COBPEMEHHBIX MHKPONPONESCCOPHBIX CHCTEM VIPABICHIA, PasBHUTE
YMEHHE NPOSKTHPOBAHIA CHCTEM VIPABRISHHA pﬂlﬂIHHGﬁ CIONHOCTH Ha OCHOBE
COBPEMEHHBIX MITKPOKOHTPOIIEPOB.

Jucupnnuaa  Oasupyerca  Ha  Kypeax: «MHudopmatikar, «OOmas
3NeKTPOTEXHAKA H 3NeKTPOHHKa». «BerMHCIHTENbHBIE MAIIHHBL, CHCTEMBL I
CETH.

3HAHNA H YMEHHA, NPHOOPETeHHBIE CTYASHTAMI OPH HI3VICHNN IHMCUNTITIHEL,
Henone3vioTes npn BeinoaseHun PI'P no nannomy npeameTy, a Tak e IpH BBI-
OOTTHEHHA KYpCOBOTO MPOSKTa [0 ABTOMATIIZAIHH TEXHOTOTHYECKHX NpoieccoB H
OpOH3IBOACTE. AHILIOMHOIO IPOEKTa I B DDCHEJY}E'UIEﬁ HP&!(TIF{EQEOﬁ JcATSTEHO-
CTH.



B pesyibsTare m3yueHns JHCIMILTHHEL CTYICHTHl JOJEKHEI
FHAMD
-  [OPHHLHOB [OCTPOEHHA H  (YHKUHOHHPOBAHMS MHKPONPOLECCOpoB H
MHIKPOKOHTPOLIEPOB;
- TPHHINIE OCTPOEHHA N (YHKIHOHHPOBAHHS MHKPONPOIECCOPHBIX CHCTEM
VIIpaBIeHHS
- OCHOBHI OPTaHH3alHH cBsAzell B MEHKPONPONECCOPHBIX CHCTEMAX VIPABISHNS,

VMEM b
-AHAIHIHPOBATh PpaboTy MAKPONPONIECCOPHEIX CHCTEM YIIPABTCHIA:

- IPOCKTHPOBATE CHCTEMBI MIKPOKOHTPO/UIEPHEIE CHCTEME] YIPABISHHS,
- MPOTPAMMHPOBATE 0 OTTAANBATE CHCTEMEI C MHKPOKOHTPO/LIEpaMH.

A E TACIHTHTLTHHBI
L. JIEKITAOHHBIH KYPC (47 gac)
7 cemecmp (32 vaca)

1.1. MukponpoueccopHsie CHCTEMBI — OOpefeleHne, CTPYKTYpa, THIEI — 29
OcuoBHEle onpejeneHnd. CHcTeMEI ¢ SKecTKO normkoifi u rudkoil morukoii
[TonsTne o© cuwereme womana. Cocrap  mnpocreiiero  MAOKpompoueccopa.
Opranmsanma cogseil B MEEPOIpONECcCOpPHRX cucTeMax. Oprannsanns BhIXOIHBIX
KackagoB B mudpoeeix cxemax. CTpyKTypa MEKPONIPONECCOPHOMN CHCTEMEI ¢
muHAOH opragasameii. Obmui npuaUHD padoTel MUKPOIPOLECCOPHON CHCTEMBI
u  uHGOpMamOHHBIE NOTOKH, HUX nOperHaspavenns. Pexusmbr  paborw
Mukponponeccopioii  cuctemsl.  Ilonatme  apxurekTypel.  ApxHTekTypa
COBpPEMEHHBIX MHKponpoleccopHbX cHcTeM. Cicremel ¢ oOmell DaMATBHEO.
ApXHTEKTYpa CHCTEM ¢ pasgengeMoil maMaTeio. CpaBHNTeIBHEIE XapaKTepHcTIKI
obeHx apXHTeKTVp.

1.2. Oprannsanus odomena napopmanmeit 8 MIIC — 4.

[TonsTie u 3neMenTapHble NAKIEL oOMeHa. JIByXHanpasneHHOCTE 0 paspaaHOCTE
IH, MYILTHILIEKCHPOBAHHEIC INHHBI, OCOOEHHOCTH Mepefaun HH(popMaLnm,
NOHATHE ACHHXPOHHOIO H CHHEXpoHHOre obmena. 1lukiws obmena nudopmarmeii:
MUK [porpaMMHoro o0OMeHa (YTeHHe, 3amlichk, MyIbTHIUIEKCHPOBAHHEIE
ACHHXPOHHBIE INHHE, BpeMeHHBle uarpamwmbl, (aza anpeca, aza JaHHEIX,
OCHOBHEIE CHIHATEL MOAH(HIHNPOBAHEBIC UHKIEL, HEMyIbTeNTeKCHPOBaHHEIC
MAarucTpaTd H HX 0cOOeHHOCTH, OCOOCHHOCTH ACHHXPOHHOIO H CHHXPOHHOIO
obmena). [ukner obmena nudopmammeii: mukn obMeHa 0O TpepEIBAHAAM
(DpephlRaHNA B cHTeMe. OPraHAZAllNA IONH 0PN BEKTOPHBIX NPEPHIBAHMAX
BpeMeHHas JHarpaMMa, OPHHINN paboTel, OCHOBHBEIE CHIHAIBL, OPTasisalus WHH
NP PaJHATEHEX NPEPEBAHNAN CXeMa, BpeMeHHAd JHATPAMMA. OpHHINI paboTHL,
OCHOBHEIE CHIHAIB OCODEHHOCTH BEKTOPHBIX M PAJIHATBHBIX NPEpPRIBAHMIT).
[{uxaer ofmena nadopmaumein: upkl o0MeHa B peslMe OPAMOIo JoCTyOa K
maMsaTH (OCOOEHHOCTH OPTAHM3AIME pPeKHMa NOpPIMOrO JOCTYOA K I[aMSTIH,
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OCHOBHEIC CHTHANBI, NOpHHEOAN paboTHl, CTPYKTYpa cBs3eii, BpeMeHHbIE
aparpammer).  OcobeHHocTH — opraHmzauun  oOMeHa 1O IOHHAM B
MHKPONPOLNECCOPHOIl cCHCTeMe: NMPOX0#IeHAe CHIHANOB [0 IIHHAM, YIy9OIeHHe
OPraHu3aniuyi 00MeHa 0 IIHHAM.

1.3. ApOurpax muH — 24.

Onpegenenne u NMOHATHA apOHTPAXK IIHH. eTo NpeiHasHadenne. Pacnpenenenne
NPHOPHTETOB, ONpIMeHeHne cxeM. PacnpermeneHme nmo cxeme ¢ JAHHAMIYECKHM
OPHOPUTETOM, CXEeMBI ApONTpaka UEHTPAIM3OBAHHBIH (pPa3mdHEIE CXEMBI) H
JelleHTPATHZ0BAHHENT  ompoc  (pasIHYHEIC CXEMBI)- NpeIHa3HAYEHNEe I
ocobeHrocTh opragmsaiin. KomOnuupopanasie cxemet apourpama. Orpanirienne
BpeMeHH  KoHTpons  Hax  omAoil. OnpocHbie  cXeMBl  apOHMTpaxa,
NeHTPAIH3IOBAHHEL] 0 JelleHTpaTn3oBaHHEIT onpoc. CXeMEI OCHOBHEIN ONPOCHBIX
METOIOB apOHTPaka. MPIHIAN OPraHM3anuH H padoThl.

1.4. Meroar! nopeimennd >p¢eKTHBHOCTH NIMH — 24,

[lakeTHBI pekHM mepechUIKH HHPOPMAINI, ero 0coDSHHOCTH H BpeMeHHAas
quarpaMMa padoThl, NpeHMyIIecTBA H HEIOCTATKH, NPHMEPH HCHONBL3OBAHIA.
Koupeliepmzannga rtpaHsakumili, ee o0coOeHHOCTH, BpeMEeHHAS JHArPAMMA.
[Iporokon ¢ pacmennennem Tpas3aknuii, ocoGeHHOCTH, NPHHIMI padoTEl,
BpeMeHHas INArpaMMa. YBelHueHHe NOT0CHl MPONMYCKAHNA MHH. YCeKopeHHe
tpaEsakunil. Iloseimenne 3¢dekTHBHOCTH DIMH ¢ MHOMKECTBOM BeYIHHX.
HajeXHOCTE H OTKA30YCTOMYHROCTS, CTAHIAPTH3AINS TIIHH.

1.5. Ocnosrsie 3nements MIIC. Mukponpoueccop — 21.

Muxponpeneccop  ocuopnoii npusEnEn paboThlr NpcAHAZHAYUCHHC, OCHOBHBIC
CHrHAa/Ibl, INHHBL CIPYKTypa § INpHHUMD  padoTel.  XapaKTepHCTHKH
MEKponpoHeccopa, ocodDeHHOCTH padoThl, KBapUEBBUl Pe30HATOP I TAKIOBas
9acTOTA I €¢ BIHAHNE HA NPOH3BOANTEIEHOCTE, TOHSTHE IIeperpesa npolueccopa u
ocobenrocTn obmena wapopMamireii. Opranmsanna HagATBHOTO IMycKa H cbpoca
MEKponponeceopa. OpraHmzanns IHTaHAA Mukponponeccopa. Henomnesopaame
Oydepubix perucrpoB B Muxponponeccope. OVHKINH MHKPOOPOLECcOpa.
PyHENNOHATEHAS CTPYKTYpa MHEpomporeccopa. AKKyMyISTOpHas CIPyKTypa
MEKpOMponeccopa, CIPYyKTypa ¢ paBHONpaBHEIMI perncrpamu. CroyxeOHEle
dyvaxmm  mukponponeccopa.  Oco0eHHOCTH — BHINOTHEHHS  KOMaHA O
npegHasHadeHne  cHeTuyHKa KoMama  OcobenHocTn  Hcnoas3oBaHAA W
nNpeaHasHAYCHIA perucTpa npu3Hakop. Cxembl yOopaBieHHs NpepHIBAHHEM H
OpAMEIM JOCTVIIOM K HAMSTH — [pedHasHadeHHe NpHEINN paGotml. Jlornka
padoTeL.

1.6. Ocxosubie 3nements MIIC. ITaMats 1 yerpolicTea BBOZA/BEHBOXA — 21
[Tamare B MHKponporeccophoil cHucTeMe. NpeIHA3HAYEHHE, BILUIBIL, PaspiIHOCTS,
0cOOCHHOCTH OpPTAHM3ALME, MPOCTPAHCTBO TAMATH, CXeMa NOJKTIOYeHHq,
ocoOEHHOCTH  OpPraHNzalHH  ONepaTHBHOI 1 WocTOoAHHOI nDamaTH, obnacth
maMsTH, cTex, TabnMIa  BeKTOPOBE  IpepeiBaHuil, NaMATe  veTpoiicTs
MOAKTIOYEHHBIX K CHCTEMHOI IMHHe, OOJKTIOHeHle BHeIIHHX yCeTpoilcTs,
pasieneHde ajlpecHoro NpPocTpaHCTBA. Y CTpoilcTBa BBOJA/BBIBOAAT OCODEHHOCTH,
obmen mH(pOpMammeil, AoMOIHATEIBHBE YCTPoiicTBa A4 OpraHH3auHH oOMeHa,
dVHKIHOHATBHAS CXeMa TNOIKIOMCHHS, NpelHAasHAYeHHE OCHOBHBIX OJIOKOB.
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ITopTel BBOJA/BBOIA, MOCTCIOBATENbHAA I MApATTETbHAS OPraHM3AIMIA, TMPHHITHIT
pabothl, ycTpolicTBa mHTepdeiica moablopaTeld, yoTpoificTBa a14 IINTENBHOLO
XpaHeHns HH(OPMAITHH, TaliMepHBIe YCTPOoicThA.

1.7. @dyaxmmonnposanme MIIC. Anpecanns 1 ee oco0eHHOCTH, PErHCTPHI —
24
OcHOBBI MOpPOTPAMMHOI0O pekuMa padoTel  MHKpPONpPOLEcCOpHOIl  CHCTEMBI:
TPIHINIL, NPOrpaMMEl, ONepaHIsl, KOJA KOMaHIhl, MOHATHE METOAOB ajpecarlfi.
MeTonsl agpecamnmi: HeMOCPEICTBEHHAd  Alpecanis, NpaMas  aJpecaimnst,
permcTpoBas aJpecanid. KOCEeHHO-PETHCTPOBad, OTHOCHTENbHAA afpecaind.
OcobeHHoCcTH  azpecanni:  ABTONHEPEMEHTHpOBaHHE (JIeKpeMeHTHpOBaHIe),
HesBHAs  ajipecals, HCOONB3OBAHHE  PAVIMMHBIX ~ METOJOB  AJpEcallnim.
CermenTHoe paszdoarne namartn. OcobemmocTn anpecaunn naHHBIX. Permerprt
MITKpOMpoNeccopa: VHHBEPCATHHEIE I cOelHalH3HpoBaHHbIe, BIJIEL, 0c0DeHHOCTH
HCMOMB30BAHIA, OpHMepEl. OcoDeHHOCTH HCNOMEIOBAHNE AKKYMYIIATOpA.

1.8. [Tporpammasie ocHobrl paboTel MIL — 24,
(OcHOBHBIE TPYMIB KOMAaHI B MHOKpoOnpoUeccope, MNpelHa3HaIeHHE I HX
onepapasl. KoMaHIH OepechIIKH IAHHBIX, (VHKOHH, NPAMEPH, OCODEHHOCTH
NPHMEHeHHA M HCHONB30BAHHNSA HA HEKOTOPBIX mpoleccopax. ApudMermdeckue
KOMAHJIB, WX T[PYONE, QYHKINH, OpHMEpHl, OCODEHHOCTH NPHMCHEHHA M
pcrnone3opadns. Jlormueckime KoMaHABI M KOMAHABI MEpexXo[0B, HX TIPYIIEL
(pVHKIOOI, NpHMepPE]l, 0coOeHHOCTH IPHMEHEHIS W HCNOIBI0BAHNY HA HEKOTOPHIX

Mporeccopax.
1.9 Murpokompotiepn. Ocnosm opranusainm — 4.
[ToraTne MEKPOKOHTPOILIEPOB, OCHOBHEIE 3JISMEHTHL CrpykTypa
MEKPOKOHTPOIEPOR. KIacckl MHUKPOKOHTpowlepop (8, 16, 32 —x paspansbe,
CATHATIBHBIE MPoOLEeCCOph DSP), NPOHIBOAHTETH COBPEMEHHBIX
MIKPOKOHTPOLUIEPOB. Ocobennoctn MHKPOKOHTPOJLIEPOR (MogynBEHAR
OpPraHHzanisa,  3aKpeITas  apXHTeKTypa,  THIOBBIE H  paclldpeHHble
pyaxmIOHANEHELE nepudepuiinse MO/TYIIH). Tunoras CTPYKTYpa

MIKpokoHTpoxtepa. [IponeccopHoe sapo n m3MenseMsiil PvHKIMOHATLHBIT 010K
[Ipenmasnauennme  ocHoBHEIX  sneMeHToB.  [lpomeccoproe  ampo.  ero
xapakrepucruki. [Iponeccoper ¢ CISC-apxurextyvpoil, RISC-apxutextypoil —
ocobenHoeTH, ormmng, cpapHeHne. OcoOeHHOCTH OpraHm3alHN OAMHTH B
MEKpPOKOHTpOAISpax, CIPVETYPH ¢ Jor-HeiiManoBckas (MPHHCTOHCKAS) W
rapeapiackoii apxmrextypoii — ocobeHHocTn, oTmHUHIA, cpaBHeHune. CHcTema
KOMAHI MHKPOKOHTpO/IepoB, ee ocobeHHoeTH. CxeMa CHHXpPOHHZaOMH ¢
OpPraHi3aniH IaMaTH MHKPOKOHTPOIASpoB. HX ocobennoctn. Ilamare mporpamm,
THNEL Momyneil naMstH # ux ocobesHocTi. ITamare gavsex. OcobeHHOCTH
XpaHEeHHA JaHHRIX H  mporpamm. Perucrposas ©  cTekoBas IaMATh  —
npeaHasHa4YeHne H ocobeHAoCcTH. BHemuas mamars.
1.10. BuyTpennne u BHENTHIE CBA3H B MIKPOKOHTpOLIepax — 44.

[TopTel BBOIA/BRIBOIA: TAPAUIETBHEIE U NOCHe OBATEILHEIE OOPThL. THIIE MOPTOR,
X OpelHasHAYeHHe, aNrOpHTMEL paGorel. THDHYHAA cXeMa JIBYHANPABISHHOIO
NopTa BBOAA/BRIBOAA MHKPOKOHTpO/UIepa. TaiiMeprl B OpoleccOpel coOBITHIL:
OpeIHAZHAYMCHIIE, CTPYKTYpa THNHYHOro 16-pazpsnHoro TaliMepa/cdeTdnxa,
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OCHOBHEIEC HEIOCTATKN JAHHOM CXEMEI, MYTH VCOBEPMIEHCTBOBAHIIA TAHHON CXeMbI
I COBPeMEHHBIE HANPABICHIL. NPHHUNN IefiCTBHA KaHala BXOOHOIO 3axBata
TaiiMepa/cueTdNKA, €ro CXeMa, THOBl CHIHANOB, (YYHKIHOHAIBHAS CXEMAa.
CTpykTypa anmapaTHBIX CpeJcTB KAHATA BREIXOJHOIQ CPABHEHHS — OCHOBHEBIE
CHIHAaIBl, CXeMa, [pHHOHD — padoTel, anmaparHele M NporpaMMHEBIS
yeoBepmencTBoBanng. Moayan nponeccopos cobeITHIT — nNpelHa3zHaveHHe,
npuHINN  padOTH, O©OCHOBHBIE CHIHAABL, pealHsalis peikHMa IIAPOTHO-
IMITYIbCHON Momynanun. Moayne npepmBaHMil: TPHHIHO PadoTh, HCTOYHIKH
OpephIBaHMIL, cXeMa IPHOPHTETOR.

1.11. Annapathbie cpeAcTBa MHKPOKOHTPOIIepos — 44.
OcobeHHOCTH PeXHMOE 3HepronoTpebIeHis, MUHIMMIAINA TAHHOTO PEKIIMA
AKTHBHBI pPeikHM, pPekHM OXKHIaHHA, PEXIM OCTAHOBA — OCOOSHHOCTIL
npeaHasHaveHne. TaKTOBhIE TeHeparophl MHKpPOKOHTPOIIEPOB: oONpeleleHHs
TakroBofi 9ACTOTEI reHepaTopa ¢ MOMOMIBI0  KBApLUEBOID  pe3loHaTopa,
KepaMH4ecKoro pesoHatopa i sHemHeil RC-memu, cXeMel MOOKT0YEeHNEA TAaKTOBRIX
reHepATOPOR, HCHONb3yVeMble BXO0/bl, CPABHITESIBHAA XapakTePHCTHKA KayKIOro
crocoda moaKIdcHNA. AnmapaTHEIE cpelcTBa o0ecredeHNd HalexHOIl padoTsl
MHKPOKOHTpO/LIepa: cxeMa (hopMHpOBAHIA CHIHAZa cbpoca, e npeaHasHaudeHe,
OCHOBHEI® CHTHANBL, OPHHINAN paoTsl, THOOBEE ¢XeMbl DOpMHPOBAHIA CHIHANA
BHeITHero cOpoca; OMOK JeTeKTHPOBaHHA TOHIGKEHHOrO HAlpsKeHHA [HTAHIA:
npedHasHAYEHIe, OCOOEHHOCTH NOPHMEHeHNd, NPHHINN paboTell CTOPOKEBOIl
TaliMep:  NPHHIMI  JelicTBHA,  OCHOBHEIE  HCHOMBL3VEMEIE  CHTHATEL,
npeauanadernie,  ocobemioctn  pabotsl.  JIONOTHETCHBHBIC MOV,
HCIIONB3YEMEIE B MEKPOKOHTPOLIEpax: MOIYMI  IMOCTeNOBATEIBHOTO W
NapanlelkHOTO BOJA/BRIBOIA, 3aaull peluacMble JAaHHBIMI MOIXVIAMH, HX THIIBL
OCHOBBI (JYHKIIHOHHPOBAHIA, NPOTOKOTH NHTEpeiica, cOBpeMeHHOE COCTOSHNE
npoGneMsl  mepesnadn  MHOOPMAINN  Yepe3 MOPTh  BBOJA/BEIBOIA;  MOIYITH
AHATIOTOBOIO BEO/14/BEIBOIA, OCHOBHEIE CXEMBI, IPHHIMI paboTHL, CXeMa THIOBOIO
moayaa AL ocrosel padore HHAIL n epencrea peanuzannm aaHHON YHKINN B
COBPEMEHHBIX MITKPOKOHTPOIIEPAX.

1.12. [TpoexTHposanne ycTpoiicTB Ha MEKPOKOHTpOLTepax — 24.
OcHoBHBIe STanel pa3pa0oTKH: COCTABIeHHE TeXHHYECKOro 3ajaHus u
¢yvuxmronansHoii  coeundukanmy;  paspaboTka  anropuT™Ma  VOpaBleHns,
dopMynnpopaHue TpeboBaHMIl K annapaTHOI 0 IPOTPAMMHOI HacTH: BRIGOP THIA
41pa  KOHTPOAIepa, VCIOBHA, BIUIAKINHE Ha JaHHEID BeOop. paspaboTka
CTPYKTYPH  anmaparHOil  WacTH, nepepacnopeineneHus  (yHxomii  Mexay
ANNAPATHEIMH  H  OPOTPAMMHBIMH  CPEOCTEAMH; BO3MOMXKHBIC MOANQIKALI
TeXHHIECKOT0 3aJaHis U (yEKnHOHaNBHON chenndukamun, 3Tansl JopadoTki.
PazpaboTtka n oTnamka anmapaTHEIX cpejIcTB, mporpaMuoro obecnevenns. Meroan
I cpelcTEa COBMECTHOI OTIanKH. 3aKMOMHTENBHBII 3TAIl NPOEKTHPOBAHHE
MHAPOBLIX CHCTEM HA OCHOBE MHKPOKOHTPOILICPOB.

8 cemecmp (15 uacos)

1.13. Bregenue: mukpokoHTponnepsl cepun PIC uw AVR — 24
Ob6mue cBenenns o MukpokonTponiepax cepiit PIC n AVR: cocras 1 HazHavdeHnsA
cemeficTB, MX o0CoOEHHOCTH; HCTOpPHS IIOSABIEHHS H pa3BHTHA, ocobeHHOCTH
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HEHTpANBHOTO  MpoHeccopa;  OTTHYNTENbHBIE  OcoGeHHOCTH  ceMeficT
MIKPOKOHTPOICPOE, o00mMe CBeleHBA O CONYTCTBYIONNX MPOrpaMMHBIX
npoavkTax. TexHHYeckHe XapaKTepHCTHKH OTAeNBHEIX NOATPYON ceMeiicTha.
IIpeacTasnenne MUKpPOKOHTPO/UIEPA ¢ NPOTPAMMHON TOYUKH 3peHHA. APXHTeKTypa
H XapakKTepHcTHEH 0a30BBIX MoIeneil oTaensHEX moarpynm. CTpyKTypHas cxeMa
Da30BRIX Mozeneii oTaensHEIX noarpynn. Hasuagenne BeIBoJ0B KOPITycoB.

1.14.  Tlpuanmme  paboTe, opraHmsanius #DaMaTH #H ocoDeHHOCTH
BBEIMOTHEHNA KOMaHA 114 MHKpoKoHTponnepoB PIC m AVR — 2q.
[Ipnaumn paboTel, BpeMeHHEIE JHarpaMMEl, ¢XeMa TAKTHPOBAHNS N BEINOTHSHIA
KOMAHIbI, OPHHIHO BeOOpKH komapgsl. Opranmsamma NaMATH: NporpaMM o
creKa, maMaTi JaHHeX. OcoOeHHOCTH BRITTOMHEHHA KOMAHI BHIOOPKA KOMAHI,
BRINOJIHEHHE KOMaH/l VCJIOBHOTo 0 De3yeIoBHOIO Nepexonos, annapaTHell ¢Tek.
OcobeHHOCTH METOOB agpecalti B mukpokorTpowtepax PIC n AVR.

1.15. Oprammammng odMeéHa ¢ BHEIIHHMH  YCTPOHCTBAMH, IaMATh.
OpepbiBadid 8 MUEpokoHTpoiLtepes PIC 1 AVRE — 24,
[lopTel BBONA-BRIBOMA, HA3HAUEHNe, crenmdiIka, MPHHLNI OPTAHIALMIL, CXeMBbl
NOPTOB I OTACABHBIN JHHIN, 0COOSHHOCTH NPAKTHYECKOT0 HCIOIb30BAHHS
(mporpaMMHpOBAHIE H 3I1eKTpHiecKoe coeanHenne). TaliMepsl, CcTpyKTypHaf
cxema TaiiMepa(cuerynxka) ams Mukpoxontponnepoe PIC m AVR, cocras,
npeJHasHAUCHNE, NPHHOAN paboTHl, peaknns Ha [pephlBAHHA, OcoDEHHOCTH
OPOrPAMMHOLO I A0NaPATHOTO HCOOMB30BAHNS, CTPYKTVPHEIE CX@MEI BO3MOKHBIX
BAPHAHTOB Hcnoab3oBanusa. [laMars nasueIx, 3amices i YTeHHe 03 MTAMATIH JaHHEX,
MCHOIILIVEMBIE DPErHCTPL I NA3IMNCHAC OTACThHMX Outos B Hux. Ipumcpm
OPOrpaMMHOIO Koda, MNOACHAKIIHNEG NPHHOHNI padoTH ¢ DaMATBE IaHHBIX.
Oprasnsarus NpepeiBaHIil, EOIMOKHBIE BILILI NpephlBaHiil, oco0eHHOCTH, cxeMa
MOTHKH IIPePHIBARNIT MHKPOKOHTPO/IIEpA, MPephIBAHNS OT/eMbHBIX YCTPOICTB.

1.16. Crenmanbabie GYHKIHT 0 cHCTEMAa KoMaH MHKpokoHTpotepo PIC
n AVR - 24,
HabGop cnenmanbHeX (yHKUME pacHIHpSIOMINX BOZMOKHOCTH cHCTeMmH: cbpoc,
cTopoxepoii TaiiMep, pelNM MOHIKEHHOTO SHepromorpedneHns, BwOOp THHA
reHeparopa, salilTa o©T KoJga  CYOTEIBAHHI, OHTH  HICHTHQHKALNEL
nocnenoparenbHoe nporpaMMapobanide. CHeTeMa KOMAHID HepedeHb I (opuMar
KOMAHT OTAENEHEIX Moaenefl Mukpokontpomrtepos PIC n AVR, omncanne noneit
KOMaHJI, OCHOBHBI¢ (GOPMATBl KOMaH[, KOIHYECTBO LHKIOB, H3IMEHACMBIE OHTBI
cocrosund. CoenndHuHEE KOMAHIB: paboTkl ¢ DaliTaMi U DHTAME, YIIPABTEHIA I
padOTE ¢ KOHCTAHTAMI,

1.17. Ocobensoctn nporpaMMHpOBAaHIA ©0  OTIadKH, pa3paboTka
MpOrpaMMHOTo Ko01a 118 MukpokouTpoiepos PIC u AVR — 24,
Oco0eHHOCTH NPOTPAaMMHPOBAHHA H OTIAAKH 0CODEHHOCTH 3arpy3KH KOHCTAHT,
apudMeTHYecKo-ToTHYeckiX ONepaluii, KoHBeilep KOMaHA, HHCTPVKIHE VIR
OpPraHH3aniy BeTBIIHHIl, CTeK, MaMATh [POIPaMM H OaHHBIX, OIPaHIYeHHOCTH
pecypcoB. Paspaborka nporpaMmHOro KoJa: pazlndHbele acceMOIeprl, LelH
HCMONB30BAHNS. MPIHIHIL [IPHMeHeHHHA, KOMIIOHOBIIHEH OO0BEKTHOI0 KOJA:
OCHOBHOH TEKCT MpOTrpaMMBI Ha accemOlepe, MeTKH, MHEMOHHKH, OIICPAaHIBL,
dopMaT mpencraBIeHHs  WHcel, OCHOBHbE apudMeTHdecKile ONEpPaTOPEL,
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KoMMeHTapun,  Pacmmpenns  ¢dafinoB  nemonme3veMBIX  OpH CO3TAHHE
nporpavMviore koga. JIncrmmr, [upexTHBrl A3bKa acceMOep, CHHTaKCHC NpH
HAIHCAHUH OPOTPAMMHOIO KOJa, NOACHANONIHE IPHMEpHI.

1.18. Paspaborka mporpammuoro obecnedeHHs A18 MHKPOKOHTPOILIEPOB
PIC 1 AVR - 24,

Ocobennoctn koMroHoBmnkos. OcobenHocTH MeHeaxepoB OHOIHOTEK.
OcobennocTnt  CHAMYNATOPOB,  OpPEMephl  HCHOIL3OBAHHA.  3aBeplleHHblE
AporpaMMHBIE MAKeTHl 1714 CO3IAHNA, W HCCIeNOBAHNS NPOTPAMMHOIO KOIA:
OpHEMephl, MPHHINN paboTel, HCNOTB3OBAHNEG, NPEHMYIISCTBA H HEJOCTATKIL
3AKTHOYHT eTbHBIS 3aMeYaHIA.

1.19. Maker MukponpomeccopHoil CHCTEMBI I MOpPOrpPAMMIPOBAHIE
npocTeillinx 3alaq A1 MukpokonTpotepos PIC 1 AVR — 34,

Omnmcanne MakeTa, 3MeKTPHYecKas CXeMa COeJHHEHHH, HapaMeTphl
OCHOBHBIX 37IEMeHTOB, MpeJHa3HAueHIIe I BRIMonHgemMble pyvukimn. Ocobernocti
HHHLHAIH3IALAH 0 3a0ycka B paGotsl. IIpuMeps! 3aBeplleHHBIX MporpaMM (TexcT
MPOrpaMMbl, KOMMEHTAPHH K Heil, OINcaHNe NPHHUOANA paboTH): mporpaMma
CHHTEIBAHHA COCTOAHNA KHONMKHM M BhIBOJA HAa CBETOOHOAHBIL HHIHKATOP:
OporpaMMa CYHTBIBAHAA COCTOAHMA KHOMKH If BRIBOJA HA CBETOTHOIHBIN
HHIMKATOP TpPH ONpejeeHHbX YCIOBIAX, mporpaMma ama  paborm ¢
CEMICErMEHTHBIM HHANKATOPOM I KHONKAMH, MorpaMMa A1 paboThl BhIBOJA Ha
ceMHCerMeHTHRI HHANKATOpP 4HC/A. HOANPOrPaMMbl (POPMIPOBAHNS 3alepPiKKN;
mporpaMMa g8 paboThl € 3BYKOBBIM JHHAMIIKOM; Oporpamua and paborsl ¢
MITAIOIIHM CBETOAHOJAOM: UPOIpaMMa 114 Gopebsl ¢ apebesroM KOHTAKTOB.

2 TTPAKTHYECKHE 3AHSITH A (15 gacog)
8 cemecmp (15 uacos)

2.1. U3yuenne ocaoB padorsl ¢ konTpomrepom Mega-128 — 3 1aca.
HMzyuenne xoMaH BEOIa/BREIBOAA I JOrHYecKiy omepaumil. H3ydesne ocHop Ha-
HCAHKSA [MpOorpaMM Ha accemOiepe, pealHzylomHX Torndeckne ¢yHxunn. Moxe-
mpoBanne padoTel mporpaMMsel B oTnagunke PLC. Kommmiposanne nporpamme:
B MamuuHL Ko [lepecninka nporpaMM B KOHTpO/LISp HpH DOMOIIH [IPOrpaMMa-
TOpa.

2.2, Hayuenue padoTel KoHTponnepa Mega-128 npn peamsamim ocHOBHBIX

ANropHTMOB — § 9acoB.
Hayunrs ocHOBHElE KOMAHIB cpaBHeHns. Hayawte paboty Taiimepa. Coszgats
3ABEPIIEHHEI® KOMAHIEL paboTHl KOHTIpO/Iepa Mo: NOIepHAHHK YPOBHA, MO
thopmupoBaHI0 3azepkex H 3MAHHOI YCTaHOBKE BEIXOA B TpeOveMoe 3HAUCHIE,
thopMupoBaHIYg aBAPHITHON CHTHATHIALNN N0 3aJaHHBIM YCIOBIIAM.

2.3. Hayaenne pabotel xoHTponepa Mega-128 npu peanniamnm 3aBepinen-

HEIX ANTOPHTMOE VIIPABIEHNS — O YacoB.
Cosnanne nporpaMM nojiepxanngs ypopHA B Oake B IBYX 3aJaHHBIX IHAOA30HAX
€ VIETOM 38/1aHnd padoThl KOHTPOIepa B ARTOMATIYECKOM H B PYYHOM peikHMe.
CospaHne nporpaMM HDOLIepAaHHS YPOBHA B pe3epBVApe B IBVX 3afaHHBIX
IHANA30HAX, © YIETOM 3aJ€PKKH HA BEJIHYEHH H BHKIKYEHHE B ABTOMATHYECKOM
1 PYMHOM PEXIIME.
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3. IABOPATOPHBIE 3AHATHA (16 gacos)
7 cemecmp (16 uacos)

3.1. 3nakomeTBo ¢ yuebHBIM cTengoM YMEK — 4 waca.

3.2. 3ammce 0 BRITOTHEHNE MPOCTHIX NporpaMM Ha vueOHoM crenne YMEK —
4 gaca.

3.3, llporpaMMHAad peanusanmns THOOBBIX YIPaBIAOIIHX BO3JeHCTBH I
BRIMHCTHTEMBHBIX MPOLHSAYP Ha yaeOHoM cTenge Y MK — 4 uaca.

3.4, Opranuzannsg IIKTOB, 00padoTka MACCHEOB H MACKHPOBaHHE JAHHBIX
Ha yaeOHoM creHme YMK — 4 1aca.

4. CAMOCTOSTEJIEBHA S PABOTA (32 waca).

CavocTroarensnads padoTa cOCTONT B HOATOTBEE K BEIMOJHEHNIO
TabopaTOpHEIX paboT M COCTARTEHHIO oT4yeToB no HUM (16 yacos. B 7 cemectpe):
BBRIMTOMHEHNS HHANBHAVANEEBIN 3aganmi - PI'P no aacommmmme (16 uacos. 8 ce-
MecTp).

@opMEI KOHTPOTIS CAMOCTOATeTRHOI paboTH 3amNTa OTIETOR MO Jadopa-
TOpPHEIM padoTayM; 3amnTa PI'P; HTOroBEIT KOHTPOIL (3K3aMeH ).

5. ITPOMEKYTOYHBIE ®OPMbI KOHTPOJIS 3HAHUH.

IIpoMeAyTOYHEN! KOHTPOIE 3HaHWIl CTYJEHTOB N0 JAHCIHILIHHE MOpey-
CMATPHEAET JBe KOHTPOIbHEIE TOYKH B 7 ceMecTpe, JBe B 8 ceMecTpe 1 0JHY B 9
CeMecTpe, OIeHKH N0 KOTOPBIM BRICTABIAIOTCA Ha ocHOBe nadopMamim o BemOI-
HeNnH JabOpaToplLx paboT H HININBAIYVATBHBIX 3aJaHIIA Ha TPaKTHYCCKITX SaHs-
THAX, A TAKAKE Ha OCHOBE TeCTHPOBAHIA TeOPETHHECKHX 3HAHHII, MOTYICHHBIX 3a
npomrenanuii nepuon odyuenus. ITpexycMarpiBaeTci TeCTHPOBAaHIE [0 TeMaM,
H3y9eHHBIM KO [IHI NPOBEACHHA TEKYIIero TecTHPOBAHHSA CO JHA NpoBeIeHHs
NpenbLIVIIETD TECTHPOBAHNA (H/IH HAYAIA Kypca).

6. BOITPOCBI K DK3AMEHY.

7 cemecmp
l. Mukponponeccopasie cictemel. OCHOBHEIE OnpeleIeHIA, CTPYKIVPE ¢ rn0OKoil
M JKeCTKOI T0THKoil, OCHOBHOI 37IeMeHT CHCTeMEL, OPraHH3alnsd cBa3ell
2. Crpykrypa MII cueTeMsl ¢ INuKHoH opranmsanueii. Odmuil npusammm padoTh
MIT cucremst.
3. Pexaivel paboter MII cicremul. ApxHTekTypa cOBpeMeHHBIX MHKPOIpoleccop-
HEIX CHCTEM.
4. Odmen nudopmarmm no muaaM B MIT cucreme. Ilorarie 11 xapakrepucTukn
NHETI0B 0DMena. OcoDeHHOCTH MIHH.
5. Obmen nadopmamnn no mauam B MIT cincreme. [ixn nporpaMMuoro ooMena.
6. O6men nEdopmannn no muHaM B MII cucreme. Luxn oGMena no npeppisam-
aM.
7. O6men nadopmanmn no muHamM B MIT cnereme. [{ukn obMena B pexive nps-
Moro gocryoa K namsti. OcoleHHOCTH OPraHm3amm 0OMeHa Mo mmHAM.
8. Apburpamk mmna. CxeMbl pacnpe/ereHid NPHOPHUTETOB,
9. Cxempl apOHTpaka: HEHTPATH3I0BAHHKI apbHUTpaX.
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10. CxeMul apbuTpaka: DeUeHTPATHIOBAHHLIT ApOHTPaK.

1. CxeMpl apburpaka: ONpOCHBIE CXEME.

12. Meronm noBeimeHns 3¢ QeKTHEHOCTH 00MeHa N0 MIHHAM B MHKPOOPOLECCOp-
HOIl cucTeMe. [lakeTHEIN pesxiM, KoHBeliepH3alNg TPaH3aKIHi.

13. Merons! noeeinesns 3QQexTuBHEOCTI 0OMeHa 110 NIHAM B MHKPOMpOLeccop-
Hoil cucreme. [IpoTokon ¢ pacmenienneM TpaH3aKOHil, yBeIHYeHAe IIOTOCH TPo-
MYCKAHHA, YCKOPEHHIES TpaH3akmii, nosbinenne >(pdeKTHBHOCTH ¢ MHOMKECTBOM
BEIVIIHX.

14. Mukponponeccop — 0CHOBHOI IPUHINI PpabOTEL.

15. Mukponpoueccop — QyHKIHOHATEHAL CTPYKTYpA.

16. [lamaTe B MEKpOTIpOIECCOPHOIT CHICTEME.

7. ¥YerpoiicTsa BBOaa/BRIBOAA B MHKPOTIPOLIECCOPHOT CHCTEME.

1 8. MYHKIHOHHPOBAHIE MHKpPOMpoOeccopHoil cicTeMbl. (JCHOBRI NpPOrpaMMHOIO
pexinMa paboThl, METOIE! AJPECALIIIL.

19. ®ynkononnposadne MUKponpoueccopHoil cueremel. CerMeHTHOe pa3durne
maMaTH.

20, OcobennocTH agpecaun JaHHEIX. PerncTpel MUKponpouneccopa.

21. OcnHoBHRIE KOMaHIE MHKpONpolleccopa. KoMaHOB! NEepeceUTKH OAHHEIX H
apHMETHIECKTTe KOMAHIEL.

22. OcHoBHHEIe KOMAaHIB MHEponponeccopa. Jlormveckne KOMaHIE H KOMaH/IbI
[epexo/10B.

23. OcHOBBI OPTAHIZANN MHKPOKOHTPOLIEPOB: CTPYETYPA, 0CO0SHHOCTH, THIIEL.
24, OyuxuROINpoOBAlHE NPOUECCOPHOTD AIPa MHKPOKOHTPOLICPOB, PasTHiHBIC
APXUTEKTYPBl MHKPOKOHTPOUIEPOB,

25. CucTema KOMAaHJ MHKPOKOHTpoLIepoB. CXeMa CHHXPOHH3AUHH B MIKPOKOH-
TpoOJIepax H OCHOBH OPTAHI3ALMN NAMATH.

26. BuyTpeHHHue U BHENIHHE CBA3H B MUKpoKoHTponepax. [lopTel BBoaa/BRIBOAA.
27. BHyTpeHHIIe H BHENIHHE CBA3H B MHKPOKOHTpo/U1epax. TaiiMepsl.

28. Bayrpennane i BHeNIHHE CBA3H B MHKpoKoHTpoimepax. ITpoueccoprl coOBITHI
I MOTIYTTh TMpephIBaHmil

29. Annaparssle cpe[cTBa MAKPOKOHTpo/LIepoe. Oco0eHHOCTH pe&HMOB JHEpro-
norpebnenns. [aKTOBBIE TEHEPATOPEL

30. Annapargele cpeacTsa obecnedenns HajJexHoI paboTel MEKPOKOHTPOILIEPOR.
Cxema dopMupoBaHiA curHana copoca, MoK IeTEKTHPOBAHNA, CTOPOXKEBOIl Taii-
Mep.

31. JlononHuTenbHEEe MOOYIH MHKpoKoHTpomiepa. Moaymn nocnegoBarenbHOro
1 naparteasHoro Boga/Bemona, AL o ITAIT

32. IlpoexTnpoBanne MIPPOBEIX CHCTEM Ha OCHOBE MUKPOKOHTpONIepoB. OCHOB-
HEI¢ 2Tkl

33. IlpoexTuporanne NRQPOBRIX CHCTEM HA OCHOBE MHKpOKOHTpowiepoB. Paspa-
DOTKA 1 OTIAIKA aNMAPATHLIX CPe/ICTE,

34. IlpoexTupoBasne MH(POBKIX CHCTEM HA OCHOBE MHKpPOKOHTpoLIepoB. Pazpa-
DOTKA 1 OTIaJKa MPOTPAMMHEIX CPeicTB. 3aKIIOMHTENbHBIE TANBI IPOEKTHPOBa-
HIA, COBMECTHAS OTIAIKA.
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lipmyvedamiie: B bnaeTe apa TeopeTHHEcKHX BOTIpoca (MMPeICcTABICHBI BHIINIE)
1 0JHA 3a7aja, HMEIOMad CASIVIOIVEO QOPMYIIPOBKY:

Iloms3vace cuctemoil koMasn mukponponeccopa KPSB0MKS0 (nabopatop-
Horo crenaa « YMK») cosgars mporpaMmy no 3anaHmpi, MpeaioskeHHOMY HIDKE.
[Ipn >10M BeobXonuMo:

a) HanmeaTs 3aKOHYEHHVIO TIPOrpaMMy Ha A3blke «Accembieps;

©) IlepesecTn nory4eHHYH NporpaMMy B MalINHHLIT KOJ;

B) Onmeats MOCNSAOBATETEHOCTE AelicTBHIl M0 3a0HCH H BHINOTHEHHID TIPo-

rpaMMel Ha TabopaTopHOM cTeHae « Y MOy

r) Jna xa#noro 3Tama BHIMOTHEHNA NPOTrPAMME] JATACATE COACPKIIMOE HC-

MOTb3yeMBIX! SUeeK MaMATH, PericTpoR. perncTpa diaros;

a) Ilpennoante BosMoKHEIe ATBTEPHATHBE! M0 PEMIEHNIO 3AIa9IL.

&8 cemecmp

L. Coctae 1 HasHaueHne cemeficte PIC n AVR gontponnepos.
2. MukpoKoHTpoILTephl OT/IeNbHBIX Toarpymn cemeficte PIC n AVR, ocobenno-
CTH H OTJIHYHS.
3. OcHopHble TexHIreckHe XapakTepucTuxn PIC 1 AVR.
4. OcobennoCT ApXHTeKTYPHI DazoBex Moaeteil PIC u AVR.
5. Hpuaupns: paborel Mukpoxontporiepop PIC n AVR: spemennan amarpamma
TAKTHPOBAHNA 1 OHMKTIOB BRIMOMHCHMA MOPOIPAMMBI, OpraHH3alMA MaMATH Npo-
rpaMM H cTeKa.
6. Mukporkontposuepm PIC n AVR: oprammsania naMaTi JaHAb.
7. Mukpoxompomtepm PIC 1 AVR: pernerpm cneimanbHoro HasHa¥cHHA,
8. Mukpoxoutpoieps PIC 1 AVR: ocobeHHOCTH BEIMOTHEHNA KoMaHa (BeIDOpKa
KOMaHJI, IpAMag Il KOCBeHHas aJpecallii).
9. Muxpoxorarponnepm PIC: oprammsanns padoTsl ¢ BHEIDHHMH yCTPOHCTBAMH —
MOPTHI BBOJa/BRIBOIA.
10. Mukpokoutporzepst AVR: oprannsamd padoTH ¢ BHeIIBIMII yeTpoiicTBaMil
— MOPTEI BBOAA/BRIBO/A.
1. MukpokorTpomnepsl PIC i1 AVR: moayne TaiiMepa n perncTp TaiiMepa.
12. MukpoxorTpoxneps PIC n AVR: naMare nasssix B PII3Y (EEPROM).
13. Mukpoxortpotepsl PIC n AVR: oprasnzanns npeprisasmii.
14, MukpoxouTponteps PIC n AVR: ciennansHbie ryHEITHA.
15. Mukpokontpoazepst PIC 1 AVR: ciicrema komann — nepesens H (popmar ko-
MAHI.
16. Mukpoxontpowteps PIC u AVR: cerema koMaH — KOMaH](b paboTsl ¢ Daii-
TAMH 1 OHTaMHL
17. MukpoxonTpomepsl PIC n AVR: cHereMa KOMaHI — KOMaHIbl YVIIPABICHUSA I
paboTel ¢ KOHCTAHTAMII,
18. MukpokouTporiepu PIC n AVR: ocobernocTn nporpaMMHpoBaHig 1 oTIaj-
KH.
19. Mukporoutponnepn PIC nm AVR: pazpaboTka nporpaMMHOIO KojJa — pazinmy-
HEIe acceMOeprl. o0NIle CReIeHIIN, PEKITMEl PAOOTH 10 YMOTIaAHIIC.
20. Mukporontpomnepm PIC u AVR: paspabdoTka nporpaMMHOIO KoJa — MeTKIL
MHEMOHITKH, OITEPaHIbkl KOMMEHT APIIL, paciiipeHus (ailios.
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21. Mukpoxontpomriepsl PIC m AVR: paspaboTka mporpaMMHOT0 KoJda — IHpPeK-

THBE! A3BIKA.

22. Muxpoxontponrepsl PIC n AVR: paspaGoTka nporpamMmyvuoro obecnedenns —

KOMIIOHOBIIHKN; MeHeDKepsl 0O mIoTeK; CHMY ISTOPEL.

23. Muxpokortpoepsl PIC n AVR: mpocTefimii MIKpOKOHTPOLIEPHEI MakeT

— AapXHTeKTYpa, cXeMa, OPHHINN OPTaHH3alnl 0 paboThL.

24. Mugpokoutpomrepst PIC n AVR: cosganne saBepnieHHEIX DporpaMM — OMnpoc

COCTOAHHA KHOTIKH H BBIBOJ €70 HA HHAHKATOP (CBETOIHON).

25. Mukpokenrpornepel PIC m AVR: cosnanne sapeplIeHHBIX nporpaMM — me-

NOIB30BAHHE CEMHCEIMEHTHOTO HHAHKATOPA AT KOHTPOIA 3a COCTOSHIEM TYMO-

TIEPOB.

26. Mukpoxonrponnepn PIC u AVR: cosnanne sapepureHHeIX nmporpaMM — mpo-

rpaMMHBIE MeTOIbl HOPMUPOBAHIS 3a/I€PAKKIL

27. Muxporontpomiepsl PIC n AVR: coinanne sapepieHHBX OporpaMs — HHH-

OHHPOBAHHE 3BYKOBRIX CHIHAIOB.

28. Muxkpoxontpomieps PIC n AVR: co3namne 3apepmIeHHEIX IporpaMM — IoO-

ZapneHHe Xpederra KOHTAKTOB H MOACHET KOMIMeCcTBA HAKATHI HA KHONKY.
Ilpaveuanne: B Omiere aBa TeopeTireckix BONpoca (MpeacTapIeHE! BEINE)

H OJUH BONIPOC TEOPETHYeCcKO-NpaKkTideckil. 31ecs HeoOX0aHMMO: OMHCATE padpa-

DOTKV ycTpoficTE Ha 0aze ONHOKPHCTANLHBIX MHKPOKOHTPOUIEPOB /U PelIeHHs

KOHKpPeTHRIX 3a1ad (CTagiiL, 3Tankl, ocodeHHOCTH, NpuMep).

h - 1 C
l. TEPEYEHB OBS3SATEJIBHOH (OCHOBHOH) IMTEPATYPBI
1.1. Cxemorexmmka  o>nexTpoHHEIX  cucTem.  Mpxponponeccopw  u

MukpokoHTpoteps: Yued. / B.H. boiiko, A H. I'vpsnit ., B8 Kyiikos n gp. —
CII6. : BXB-Iletepoypr, 2004, — 455 c.

1.2. Hosukos 1O .B. OcHOBE MIKpONpoleccOpHOl TEXHHKN: Kypc IeKmmi: Yued
nocobue: Pex. YMO B obn. mpuxnagsoil nepopmatuxn / FO.B. Hosnxoe, ILK.
Cxopodoraros. — 2-e n3a.. uenp. — M. : Hareprer-Ve-t Uudopum. Texnonornit,
2004. - 433 c.

1.3. Kupeesa 9. A MuxkponponeccopHsie yCTpoiicTBA, NOBEINAIONINE HANEKHOCTE
paboThl 3AMIITH 1 ABTOMATHKH: y4ueb. nocobme / 3. A. Kupeesa. — M. : Han-so
Mock. saeprer. nn-ta, 2004, — 28 c.

1.4, GnekTpoTexHudeckuil cnpagounnk: B 4 1. / Ilox obm. pen. B.I'. I'epacimos,
[Tox obm. pex. AP Jlpaxos, Ilox obm. pen. H.®. Hapnncknii, I'n. pea. AH.
[Tonoe. - 8- max., menp. o gomn. - M. : Hin-so Mock. sHeprer. na-ta, 2002

1.5. Hosuxos FO.B. Ocuossr nndpoBoii cxeMOTeXHIKH: 0a30Bble IMeMEHTH H
cxeMel. MeToasl npoekTnposanna: Yuaed. / F0.B. Hosukos. - M. : Mup, 2001. -
380 c.

1.6. AJIL Ilarmopares, JLIL I'vasmmo, A A Kunpudenko. BepcmntensHble
CHCTEMEl, CeTH W TelekoMMyHHkammn Yueounk: Pex. Mun. obp. PD. — M.:
DunaHCE 1 cTaTHCTHKA, 2004, 512 ¢,
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1.7. HJL Ilpoxopos, I' A. Eropoe, B.E. Kpacosckmii m 1ap. Ympasndioimme
BRIMHCINTEIbHEIE KOMIUVIEKCH. Yued. mocodbne: Pex. Mum. obp. P®. — M.:
duHaHCH U cTaTHcTHKA, 2003, 352 c.
1.8. b. A Inaekep, C.A. Opnos. Opranmsammns 9BM u cucrem. Yue6.: pek. Mun.
obp. PP. — Cnb.. [Turep, 2006, 668 ¢.
1.9. A B. bornasoB [n ap.] ApXHTEKTYpH H TOMOJOIHH MHOTONpPOIECCOPHBIX

BRIMHCTHTENbHBIX cHcTeM. Kype nexmmii: yued. nocobne: Pex. YMO syson. — M.:
Mup, 20006, 480 ¢. — 20 3K3.

2. ITEPEYEHB JIOIIOJHHUTEJIBHON THTEPATYPLI

2.1.  Ilomopozurox AH. Apxurektypa  KOMOBIOTEPOB.  APXHTEKTYpa
MHKpPOIpPOLECCOPHOro sipa H CHCTEMHBIX YycTpoficTe: YVued nocobme. Y.1. —
Xapexon: Topramo, 2004, 355 c.

2.2, Tlopopozxtok A M. ApXHTEKTYpa KOMNBIOTEPOB. ApPXHTEKTYpa BHEIIHEH
OAMATH, BHAEOCHCTEMBl H BHeIIHHX HHETepQeiicoB. Yueb mocobme. H.2. —
Xaperor: Topuano, 2004, 296 c.

2.3, Temmenxo [ A., Pomamopa M. B. I[ludpoBrie y3ine1 U 371€MEHTHI
OpraHH3alii  BRMHCIMTENBHBIX — cHeTeM.  JlaDopaTopHell  NMpaxkTHEYM.
bnaropemenck: Amypcknii roc. yu-t, 2004, 104 ¢.

YUEBHO-METO/IMYECKAA (TEXHOJIOT HUECKAS)
KAPTA JTHC 1

VyeOHo-MeTOONYeCKad  Kapra  ONCHEMIEHE  «MHKponmpoueccopHEIe
CHCTEMEI VIPABIeHNN», COOTBETCTBYIOMWAA padodell nporpaMMe OTpajkeHa B BHOC
Tadmuuen 1.

3neck B rpade 6, HMeOT MecTo 0003HAMCHHA CICAVIOIINX HAIAIHBIX H
MeTOOIMMeCcKHN ocoDHil:
1* — Tenuvenro J.4. MukponpoueccopHele cucTeMsl yupaeneHus — [TpocTeitimme
MIEponponeccopsl. JlabopaTopHuil npaxtixym
2.1* Mukponrpowtep Mega-128. CHcTeMHOe pPVKOBOACTBO. IJNEKTPOHHBII
BAPHAHT.
2.2* Muxpontponnep SIEMENS SIMATIC S7-200. CnacreMHoe pykoBOICTBO.
DNeKTPOHHBIN BapIIaHT.
3* —  Tewmuenwxo M A. MuxponpoueccopHele CHCTEMBl VHOpaBIEHHS —
lporpamyupoBasue Mukponponeccopor. Jlaboparoprniil npakTmkyw.
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2 TPA®HK CAMOCTOATEIBHOH PABOTBI CTY/IEHTOB

I'pathux camocTosTemsHOIT paboThl ¢TYAeHTOE (COOTBETCTRYIOM y1ebHOIl
nporpaMMe n yuebHo-MeTomveckoii Kapre, cM. Tadm. 1) no ancommmae «Mukpo-
OpPOLECCOPHEIE CHCTEMB] YIPaBIeHNS», OTpakeH B BHIe Tabnumsl 2. 31ech BpeMd
BHRIITOTHEHNS KAKIOIO IYHKTA COOTBercrByer rpaduky ydebHoro mpouecca, T.e.
MPOHCXOIHT [0 MOMEHTA NPOBEPKH PabOTEL

Tabnma 2 — I'paduk camocToaTensHoll paboTH CTYASHTOB.

CaMocToa TebLEA" padoTa CTYICHTOR opum P
TP HA e "TAC. I
1 2 3
7 cevecnip
TNonroToRKs W TAMATS TAGOPATOPHON PAcoTE Mo | 4 FammTa MadopatopEcld palfors 1, KoH-
TOMBHAA TOURA (TCT), SEJanieH
Tloarorosra H 3amnTa aSopaToprod padorer Me2 4 3amuTa mabopatopHed paborm 1. KOH-
TMONEHAA TOER [TecT ). IRTANEH
IMTaaroToBra B 3amATa adopatopaod padorsn Med 4 JammTa mabopatopmoi paforsr 3. KoE-
TsOIEHAS TOURA (TeCT), SRmMen
TMoareToers B 3AMHTa BadopaTopHOR padoTer Nt 4 Jammrra maSopatoprof padorw 4. Kom-
TPOTBHRA TOTEA (TeCT), JE3aMeH
& ceviecmp
Prpalhorka painena | PTP 3 TpeIBapHielbEm 00 TPpadHKy, Hi SOIHT:
Pazpaborka pasnena 2 FTP 3 [pemapHTeTRHAR M0 rpAhHKY, HA 3AMHTE
Pazpaforea pazaena 3 PIP 3 Mpemaprrenssas mo rpadEKy. Ha AOTHTE
Prapaborea paaens 4 PIP 3 [NperpapiTemiza o IPadunoy. 13 AT
PazpaloTka pasnena 3 PTP 3 [lpeapapHiebEaE 0o Mpaddky, Ha WMIHTE
COCTARIEHEE TPHITOHeHHT 1 [lpepaprrenssas o rpabHEEY, HA IROTHTE




3 METOJHYECKHE PEKOMEHJIAITMHA
1O NPOBEJIEHHIO 3AHATHI

3.1 CAMOCTOSATEJBHAA PABOTA M PLP

CamocroaTemsHad padoTa B COOTBETCTBHH ¢ YIeDHO-MeTOAHIECKOH KapToil
IACIMMANAE (eM. 1.2, Tadn. 1,2) cocTomT B
- llpopaboTke Marepuanoe maboparopHex pabot (7 cemectp). Ilpn sToM cTvaen-
Thl 0 BBIIABASMOMY MaTEpHany OpeIBapHTENLHO TOTOBATCA K 3aHATIHIO M COCTAB-
0T oTder. B cayuae HeoOXoammocTH 3a1al0T BOSHIKIINIE BOMPOCH Ha Tabopa-
TopHOoM (OpakTHdeckom) sanatmi. OcnopHofl dopmoil KoHTpons npopaboTKH Ma-
TepHana ABIAETCA ONpoc, MPOBOTIMEIT OpH Aonyeke K JabopaTopHoil padbore (ee
3aIIHTE), KOHTPOIE NPH BREIMOTHSHNH IPAKTHYECKHX 3AHATHIL TAK e Pe3yIhTaThl

KOHTPOJIEHEIX paboT (TecToB)
- Jammura PTP.

3.2 TABOPATOPHBIE PABOTEI

JlaGopaTopHelll NpakKTHKYM npeicTabifeT coboil 4 nabopaTopHbIX pabOTEL
BHIIOTHAEMEIX B 7 CEMECTpE.

Jlns BemonHeHns naGopaTopHEIX padoT ¢TYIAeHTaM MPEABAPUTEIBHO Npel-
JArAETCH CAMOCTOSTEILI0 O3IAKOMHTBCA © KpaTKoll TcopnucH K Kasdoll BhINOI-
HAeMoil paboTe. DT JacT HeOOXOMHMYIO TCOPETIMECKYEO OCHOBY M 0OIerinT BEI-
OoJIHeHHe padoT, MO3BOMNE HA 3aHATHH YIeINTh Oolblice EHHMAaHHE BOIMPOCAM,
ODBIMHO BHIIBIBANOIINM HAHOOIBIIEE 3ATPVIHEHHE.

Bce 3aHATHA ZeNATCA HA IBa LHKIA: BRINIOIHEHNE pabOTH U 3aM[HTA PADOTHL.
[lnkael noeTOpsAOTES UIA Kax ol paGoThl, B NOpAlKe cledoBaHnd, Oe3 Hapylle-
HHA 09epeaHOCTH.

ITpnn mposedennn naboOpaTOPHEIX pabOT PEeKOMEHIVETCH: COBMECTHTh B
paMKax npobe/ieHns OJHOTO 3aHATHA TeMbl HCCIeJOBaHIA Tak, 9T0 Obl paBHOME]-
HO pacnpele dTh CTYIEHTOB (IPVIIE CTYIEHTOR) N0 TaDOPATOPHEIM CTEHIAM.

Jomnyckaeres mocne BHINOTHEHHA OYEPEHOTO IHKIA BCEMII CTYAeHTAMH
(rpynmoit ¢TYZeHTOB) B CAVYAS OCTABIIEIOCH BPEMEHH VETITh BPEMH Ha THKBH-
A0 0OPaz0BABITHXCA 3AOKHOCTEIL, eC/TH TAKOBBIE HMEKTCA.

Ha BponnOM 3aHATHH: CTYIEHTHI TPYIINBL JeTATCA HA OPHraibl 10 IBa — TP
qeI0BeKa, HM NPHCBAHBAIOTCH BAPHAHTE, HOMEpPa KOTOPHIX COXPAHAIOTCA 3a HIIMII
HA NPOTAKEHHN BCETo KYPCa.

Ha nepsonm s1ane uukia (CHATIA paboThl):

- IpeoJagaTeleM OCYIIECTBISETCA JONVCK K paboTe, HA KOTOPOM HPOBEPACTCA:
IHAHME CTYAEHTOB KPATKOI TEOPHH M0 BHIIOJHAEMOIl padore, Halm4gHe 3ar0TOBKH
OTHETA;

- BBIICHAKOTCA BONPOCH!, BHIZBABIINE YV CTYICHTOB 3aTPYIAHSHIA, JAKTCH HEODX0-
MBS TIOACHEHNS 110 HUM;

- JAFOTCHE KOMMEHTAPHH MO METOINKE OpoBeIeHHd paboTL,
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- KOHTPOMIIPYeTcsA BEIMOIHEHNE paboThl KaXI0il OPHraasl I ReeMH CTYISHTAMH B
Le1oM.

Pabota cumTtaercs cHATOI, eciH: CcTyJeHTH OJHOH OpHranel, B Kakabill B
OT/IeNLHOCTH, BBITOMHEIN Bee 3aaHid paDOTHL, COTIACHO BApHAHTAM: 3adHKCH-
poBanl HeoOXOIHUMBle JaHHBIE B 3aI0TOBKE OTYETA.

Ha Bropoum srane mukia (3amuta paboTsl ):

- MPENoaaBaTeleM TPOBEPASTCH THNHEI 0TYeT KamiI0ro U3 CTY/IeHTOB, 3a1alTcs
BOTIPOCKL MO XOUTY BREIMOMHEHIA PaboTel; 3a1a10TCH KOHTPOILHEIE BOTTPOCHL

Pabota cunTaeres 3amHINeHHOMN, el NPABIVIEHO BBITOAHEH OTHUET MO pa-

DoTe, IaHBI KOPPEKTHEIE OTBETH HA BOMPOCE IPenoiaBaTensd.

IIpeacrasraemsiii oTaeT (Docne yememsoll 3amuTs! paboTer 0THET caaeTes
OpenoIaABATETI0 I COXPAHSETCH M0 VCOeMHOH ¢AaYH cTYASHTOM 3K3aMeHa HIH 3a-
qeTa) JOKEH VIOBISTBOPATE CASIVIOIIHM TPeOOBaAHHAM:

- OTYET BRINOMHAETCA Ha 0JHOil cTopoHe Genoro mera gopMara A4 B pyKOIHCHOIT
HTH MeuaTHOil JopMe, B BADHAHTE BOIMOKHOM 1A MPOodTeHHA (Hodepk, mpHT,
pa3Mep, HHTEpPBAI);

- THTYIBHEIT THCT NOIDKEH CONepkaTh cledyiolie CBeleHNS: HAIBAHHE MpeaMe-
TA: TeMY padOTH, ¢ ee MOPAIKOBEIM HOMEepoM; (aMILTIIO CTYXSHTA BLINOIHHBIIE-
ro paboTy ¢ VEa3aHHEM HOMepa IPYNNBl H BapHAHTOB (JHYHOTO H Ha Opuramy):
(paMnAIme NpenojagaTens, OCYIIECTBISIONMEr0 MpHeM paboTe, ATy CHATHA 0 3a-
IMHTE [,.!I.H']'H FAIIHTER 3ATMIOTHAETCH T[PEHUE&B&T&HEM ﬂil."'IHﬂ),

- OCHOBIAA HACTh PaboThl JQOIAOIA COJCPAATh CICAVIOUING CBCACHMA KPaTKYIO
TEOPHIO. Helb paboTEL; 3IeMEHTH. OpHOOpH H HHCTPYMEHTH. HCHOIB3VEMBIC B
pabore; xox paboTsl ¢ HeoDXOONMEIMH pPHCYHKAMH, cXeMaMil, TadauuaMu i gop-
MYVITAMEL.

B ciyuae ecym cryeHT He CHSI WIN He 3AIHTHN PadoTy. OH MOKET OpH-
CTYIAaTk K CHEJ:ﬂﬂLI.I,Eﬁ p&ﬁﬂ’[‘ﬂ. H]IKBH,I[,II;J-DBE’IB BOSHHKNOIVIO SaJ0TAHOCTE MOAHO
Ha OCTaBIEMcH BPEeMeHH Mocie MpOoBeJeHns ouepeaHOl nabopatopHoil padoThl
HUTH Ha JONOIHHTeNBHBIX 3aHATHAX. EcIi MIKBHANPOBaTE 3a00/IKHOCTD IO Nado-
ParopHbBIM paﬁﬂmu B TeUeHHEe CeMeCTpPa He VIAeTCH, CTYIEHT SBRMHETCH HAa 3K33-
MEH C OTYCTaMH II0 HeCIaHHEIM paﬁm*au, roe eMy Ao OTBETA HA 3K3aMeHAalnoH-
HEI¢ BONPOCH AACTCA BOIMOKHOCTE 3aINHTHTE KAKIYIO padaTy.

33 JIPAKTHYUECKHE SAHATHA

IlpeapapaTensHO CTYAEHTH IHAKOMATCHA CO CIHCKOM BCEX H3YYaeMBIX TeM.
paccMaTpHBacMEIX Ha MpakTHHEecKus 3aHsTasx. IlpaxTHueckme 3aHATHS OpOBO-
aaTcA B 8 cemecTpe (B 7 ceMecTpe He NpeIycMOTPEHBL). XAPAKTEP BOMPACOB, MPo-
pabaThIBAeMEIX 3/1eCh, SBIAETCH NONOJHEHNEM K MaTepHaly, H3VIaeMoMy Ha JIeK-
mAx 1 Ha nabopaTtoprbk pabotax. [enkio saHgTHIL SRIMeTCd NONyUeHle NPaKTH-
qecKHX HABBIKOB N0 paboTe ¢ MHKPOOPOIECCOPHBIMH CHCTEMAMH YIPABISHIA Ha
baze coBpeMeHHBIX MUKPOKOHTPOLTEpOB. Tak B 8 ceMecTpe BpeMd yaenderca pe-
MEHMI0 38784 CO3MAHMNA CHCTeM yhOpaeneHus Ha ocHoBe RISC-xoRTponnepa
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«Mega-128», rae cTyAeHTH NMPOSKTHPVIOT NpocTeiiinie ABTOHOMHBIE YCTPOIICTBA
1 ATTOPHTMB] YIPABTCHIA IIM.

Bee sanaumn PEemAawTCa CTYICHTAME CcaMOCTOATCIRHO l:JII'IGG o noarpyil-
masm). Jns npoBesenns nmpakTHYecKHX 3aHATHI peKOMeHAyeTcs HCIOIb3OBAHHE
naboparopuil kadenpwm AlllInD, ocHamMEHHBIX COOTBETCIBYIOMINMI CpeXcTBAMMI
BRIYHCTHTENEHOI TeXHUKH (KOMIBIOTepaMi H MHKpokoHTpoitepamn). Ilpenona-
BATCICM KOHTPOIHPYETCA HE TOMBED IIPABIIEHOCTE PEMCHNE, HO H Jal0Tcd: Ipak-
THYECKIE PEKOMEHIAIHN MO0 PEeNeHHI0 MoJ0OHBIX 3aJaHMI, NPHMEHHMOCTh pac-
CMATPHEACMEBIN TeM K NPAKTHKE, a TaK He [IPedlaracTcd ApyTie BAPHAHTEI pelle-
aiA. KaiaoMy cTyaeHTy (rpynme), mo pe3yabTaTaM 3aHATHS BRICTABIAETCA OlEH-
[

3.4 KOHTPOJILHBIE PABOTEL

KontpoabHeie paboThl npeaHasHaueHsl 114 MPOBEPKH TeKYIIEH VerneBaeMo-
CTH CTVIEHTOB M 9BISIOTCH OJXHHM N3 BaskHeIONX nokazateneil NpH BEICTABICHHE
ATTECTAIIOHHBIX OUSHOK B CeMecTpe.

OcHOBY KOHTPOIBHEIX paboT cOCTABNAIOT TECTEHI, MO TeMaM VKa3aHHBIM B
n.7.4. Cam mepeueHs BONPOCOB POpMOpVETeAd MCXONA N3 KOMILIEKCHOTO TecTa,
npeacTaBleHHoro B pasaene 10.2.

KonrponkHeie paboThl pekoMeHIyeTcs NPoBOIHTE B PpAMKaxX yueDHOTo mia-
Ha, 110 NOPYIKY BOMPOCOB PACCMOTPEHHBIX HA TSKINAX, 1ab0paTopHEIX I MPaKTH-
weckHx sanaTiax. B csam ¢ GoapinM obseMoM TabopaToOpHBIX 1 MPakTHECCKHX
pabor (a TaK #Ke OTCYTCTBHE B HEKOTOPHIX ceMecTpax ambo nadopaTopHBIX, b0
ONpaKTHYeCKHX 3aHATHII) KOHTpOIbHBEIE PadOTHl peKOMeHOyeIcH NPOBOIHTE Ha
JMEKIIMOHHBIX 3aHATHAX. MuspManTsHOE KOIHIecTBO KOHTPOJIBEHEIX PEI.{-JOT == 4, n3
HnX 2 B 7 cemectpe, 2 B § ceMecipe, ¢ IITHTENBHOCTRIO KakaoH padotm — 20 Mu-
ByT. [Ipn 3ToM xomrecTBo pabot MoxkeT OBITE yBeMIMeHO, Hallpumep mo 1 pabo-
Te, coepaalnel 3 TecToBRIX Bonpoca. B 3ToM ciydae KOHTpoIbHBIe paboTEI Npo-
BONATCA B KOHIIE KAXIOTO NEKINOHHOTO 3aHATHA, H 0DIIAd JUIHTETLHOCTL paboThI
He MpeBbilaeT 5 MHHYT.



4 CIIHCOK JTHTEPATYPbI
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5. ILTAH KOHCIEKT JIEKITHH 11O KA JIOH TEME

CEMECTP 7
Jlexung Nel «MukponponeccopHEIe cHeTeMEl — onpefeleniie. CTPYKTYPa. THIThI)

Onpenenenns: MHEKpoOIpoOLneccop., MHKPONPOLECCOPHAS CHCTEMa, HHTep-
dheiic.

CucTeMBl ¢ XecTKOiH NOrHKOI: MOHATHE, CTPYKTYpa, HEXOCTATKI I mpe-
HIMYILECTBa.

Cucremal ¢ runbKoil Jornkoii: moHATHE, CTPYKTYpa, HETOCTATK 0 MpEenMy-
MecTHa.

Muxporpoleccop Kak 0CHOBHOMN 3/eMeHT cHcTeMEl ¢ rHOkoil norukoit. On-
penenenne nporpaMMel. ITonarie o cncreMe komand. CocTas mpocTeillero MHK-
ponponeccopa.

Opranmzanns cBg3eil B MHKPONPOLUECCOPHBIX CHCTEMaX: oObIMHAS, MINHHAA.
Opramm3amia BHIXOJHBIX KacKaZoB B IIPPOBRIX CXEMaX: CTAHIAPTHEIL BRIXOI €
JABYMSH COCTOSHHAMH, BEIXOJ C OTKPBITEIM KOMIEKTOPOM, BEIXOI C TPETBHM CO-
CTOSHHEM.

CTpykTypa MHKPONpPOLECCOPHOI CHCTEMBI ¢ MIMHHOII opraHm3ammeil. oc-
HOEHEIE 3]eMEHThL CXeMa coeJHHeHHil, mpeaHAasHAYeHIS OCHOBHEIX NIMH B CHC-
Teme (IIHMHA ajpeca, IINHA JAHHBX, A YIIPABICHIA, INTHA OHTAHIA).

Obmuii npunmnn paboTel MIKPOTIPOICCCOPHOT CHCTCMB H HAGOPMATTHOH-
HBle [OTOKH, UX NpelHazHagedns (OpoXoasime 1epes yerpoiicTsa BBOJa-BEIBOIA,
OaMATh, MIKpOOpoLeccop).

Pesxnmel paboThl MHKPONPOIIECCOPHOIT CHCTEMBI: KOMAH/IHBI, [0 NpephBa-
HIAM, PEXNM MPAMOTO JOCTVOA K DaMaTH (OpraHm3alng, NMpHHIMI paboThl oc-
HOBHEIX 3JIEMEHTOR).

[lonarne apXuTeKTyphl. ApXHTeKTYpa COBpeMeHHBIX MHIKPONPONeccOpHBIX
cicteM. CieTeMel ¢ obmieli MaMATBIO: CTPYKTYpa ¢ eIHHOIl CHCTEMOI NIHH, CTPYK-
Typa ¢ BbIJelIeHIeM IIHH BBOJA-BhIBOJA ¥ IONOJHNTEIbHAA MINHA PacIIIpeHIs.
ApXHTEKTYpa CHCTEM C pasienseMoil mavaTeio. CpaBHNTeNBHEIE XapaKTepHcTIKH
oDeIx apXnTeKkTyp.

Jlekima No2 «Opramzanng oOMeHa HHOOpMAINEd B MHKDOIPOIECCOPHBIX CHC-
IEHEE Ifl}

[Monarne mnkiIoB oOMeHa. JneMeHTapHBIe KB 0bMera. Hexotopeie oco-
GeHHOCTH MWH MHKPONPOLECCOPHBIX CHCTeM. ABYXHAIPABRICHHOCTh PaspiIHOCTE,
MVIETHIOTICKCHPOBRAHHBIC IIMNHEB]. DCDEE}[HGE'IH nepeigatn []H{i]{'l]]HHl[II[I,, NOHATHE
ACHHEXPOHHOTD 1 CHHXPOHHOTD 'EIEMEHH.

[[nkier obMena nH(popManmeii: LK DporpaMMHEOIO o0MeHa:

I{mKTer 9TEHRA/ 3aMICH Ha pHMepe MYIBTHIIIeKCHPOBAHHON ACHHXPOHHOI
muHk O-bus. BpemeHHsle anarpamwmr, daza agpeca, ¢aza JaHHBIX TPH LHKIAX
greans 3amiacn. (JcHOBHEIE CHIHAME Ha HINHE NpH pazangHblX asax. Momndu-
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MHPOBAHHEIC UMKIEL HTeHIs/ samrcn Ha muHe O-bus (vreHmne-monmprkanng-
3AMHCE).

[uxier urenns/3ammucn HA NpHMepe CHHXPOHHOI HeMYyIbTHILICKCHPOBAH-
Hoil Maructpanu /S4. Bpemennnie nuarpammsi, ¢asza agpeca. ¢a3a IAHHEIX TIPH
KX 9TeHHs 3amucH. OCHOBHBIC CHTHATEI Ha WINHEe NP pasnHYHEIX ¢azax.
(OcobeHHOCTH peanI3aNNN CHHXPOHHOTO H ACHHXPOHHOTO PeiiMa.

Jleknng Ne3d «Opranmsamms obMena HHGopMalieil B MHKPONPOLECCOPHBIN CHC-
Temax [I»

1. Iukner obmeHa nHopManmeil: kg oOMeHa MO NpepPEIBAHIAM:

Ipuammer pabors B napxom pexnde. [IpepniBanis B cucTeMe: BeKTOp-
HEIe. pajJHAaTEHEIE — OCHOBHBIE [IOHATIHS.

Opranusanis MEH OpH BeKTOPHBIX NPEpEIBAHNAX: CXeMa, BpeMEHHAd IHa-
rpaMMa, MpHHIAN padoThl, OCHOBHEIE CHIHANLL

Opramr:anna MM MpH pATHATLEHEIX OpephBAHHAX: cCXeMa. BpeMeHHasA IHa-
rpaMMa. OpHHIAN paboThl, OCHOBHEIE CHTHATEL

OcobeHHOCTH BEKTOPHBIX U paguanbHEIX npepuiBamuil, CpaBHNTeIRHAS Xa-
PAKTEPHCTIKA,

2. Iukner oOMena nHpopManmeii: mikn obMeHa B peAaiMe MPAMOro JOCTVIA
K MAMATH

OcobeHEOCTH OPraHN3aIliN PeAKIMa OPAMOTO JOCTYIA K DaMATH.

Ipamoii noctyn k naMaTn B MargcTpamm (-bus. ()CHOBHEIE CHTHATTBL, TTPHH-
nun paboTh.

ITpamoii jJoctyn k namarn n marueTpatn 5 marnctpann [S4. Crpykrypa
cBA3eil, OCHOBHBIE CHIHAIBL, NPHHIHN paboTsl, BpeMEHHB! ANATPAMMBL.

3. OcobeHHOCTH OpPTaHH3IANNH OOMEHA [0 IIHHAM B MHKpPOIPOLECCOPHOI
cacreme. PakTopsl, BIHAIONINE HA NPOXOXK/IeHHEe CHrHANOB no muHaM. OcHOBHBIE
MOIXOBI, NPIMEHAEMBIC VIS YIVHIICHHA OPraHH3aliH OOMeHa Mo IMHHAM, OKO-
HeYHEIe COTTIACOBATEIN.

Jlekimg Ned « ApONTpAK DTN

Onpenenenne mouarnd apOuTpak IHH, er0 NpelHasHAYSHHe,

|. Pacnpenenenne npHopHTeTOR:

Opramzanng cTaTHYeCcKoro H JHHAMIYECKOr0 NPHOPHTETOB, NpHMeHeHHe
JAHHBIX CXEM.

Pacnpenenenne mo cxeMe c IHHAMIMeCKIM NPHOPHTETOM: NpocTas [HKIH-
"TecKad CMEHA NPHOPHTETOB, LHEINYeCKas CMeHa NPHOPHTeTOR ¢ VYeTOM Noclell-
HEro 3ampoca. CMEeHAa NPHOPHTETOB 10 CaydafiHOMY 3aKOHY, cXeMa PaBHBIX Mpi-
OPHTETOB, ANTOPHTM HAHOO/Iee TaBHENO HCHOIBZ0BaHIM — oCc00SHHOCTH OpraHu-
FALI I OpeIHasHaICHIE,

2. Cxembl apOHTpaka: NeHTPANH30BAHHEI 1T JeNeHTPAIN30BaHHBIH ONpoc —
npeaHA3HAYeHne H 0co0eHH0CTH OPTaHH3aLii.

[{enTpanm3oBanHbiii apOuTpa, NapanielbHas N NocleloBaTellbHas cXeMa,
npegHasHAYEHIlE NINH 11 0coDeHHOCTH paBoThl, 0CHOBHBIE CXEMEI

JenenTpammosannbiii apOuTpax, cnocoda OpraHIZalnH, NUpAMEHEHIE,
CXEMA TOICOSTHHEHNS VCTPOiiCTB NMpI JaHHOM BHJ/Ie apbHTpaKa.
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3. Obmre 3aMesaHnsd No ¢XeMaM OPTaHN3AINN apoHTpaka.

IIpenMymecTBa cxeM AeUCHTPATIIOBAHHOIO apONTpaKa, HAZSKHOCTE JaH-
HEBIX CXEM. KﬂMﬁIB{IlpDBHHHHe CXEeMEL ﬁpﬁi['I])ﬂmﬂ. lEll'pﬂ.l-llllliiE'I-[:IIlE BpeMeHH KOH-
TPOI4 HAJL NIHHOM.

OnpocHble cxeMbl apONTpaXKa, HEHTPATH3OBAHHLI 1 JeleHTpaMoBaHHELT
onpoc. CxeMbl OCHOBHEIX ONPOCHBIX MeTOA0B apOHTpama, MPHHAINN OpraHI3aiH
1 paboThIL

Jleknna NoS «Metoasl nossimienns 3>¢GppeKTHBHOCTH HIHE)

Metoasl nopemmenns addex THBHOCTH MIHE:

ITakeTHEIl pexiy nepecsuikn MHGoOpMAII, ero ocobeHHOCTH T BpeMeHHAs
aparpaMMa padoThL OpenMyIIecTha H HETOCTATKH, MPHMEpPEI HCMOTBIOBAMILS.

Kouneitepmaaimg Tpansakimii, ee ocobeHHOCTH, BpeMeHHas AHarpaMMa.

IIpoToron ¢ pacmIenUieHNeM TPaH3IAKIHIA, OCODEHHOCTH, NPHHIIHN PabDOTHL
BpeMeHHad JHarpaMMa.

YRBemuedne Mnojock NponycKaHnd IIH OTKa3 OT MYIbTHIUIEKCHPOBAHNA
MIH ajpeca U JAHHBEIX YBEIMYEHHE IIHPHHLI HIHHEI JAHHEIX. [IOBGRINEHHE TAKTO-
BOH 9acTOThl IMHHEL, HCHOOIL3IOBAHHE OJOYHBIX TPaH3akuHi (DpelHa’HaYeHHES H
OPHHIAN padoTH).

YekopeHne TpaHsakimil: apOHTpax ¢ nepekpriTieM, apOUTpaKy ¢ yaepika-
HIEM [MHHLL paclliellIeHHe TpaH3aKinil (DpeqHasHaueHie W NPHHIMI paboThl).

IoBrimenne ek THBHOCTI IIHH ¢ MHOMKESCTBOM BEIVINNX: cOocobBl doc-
THAKEHNNH, OCODSIIOCTH OPIalH3alnm.

Hane#socTs 1 0TKa30yCTOHMNBOCTD, CTAHIAPTH3AIMA IIHH.

Jleknna Ne6é «OcHoBHBEIE 371eMEHTH MHKpONpoLeccopHoil cncteMbl. Mugpomnpo-
eccop»

1. Mukponpoueccop — 0CHOBHOI MpHHIMI padoTh:

[lpeanasHaueHne MEKpOTpolieccopa, OCHOBHEIE CHIHAIEI HCIIONB3YIOIINECH
B MHKPOCXEME, IHHE MIKPOTIPOIECccopa, ero CTPYKTYPa H OPHHITHIT padoTh.

BaskHelinme xapakTepucTHEN MUKPOOPOLECCopa.

OcobennocTi paboThl MIKPONpONEccopa, KBapleRblll pezoHaTOp H TaKTo-
Bad YACTOTA M e¢ BINAHNE HA OpPOMH3BOAHTETLHOCTE, MIOHATHE TIeperpesa nmpolec-
copa i1 ocobeHHOCTH obMeHa HEGOpMAIHED,

OpraHmsanugs Ha9albHOTO Mycka # cOpoca MHEpONpolleccopa, CHIHAT
cOpoca, ero npeanasHateHne H ICIIONIL30OBAHIE.

Oprasmsannsg MHTAHAE MIKPOOPOLECCOopa.

HenonszoBanne 6y epHEIX PErACTPOB B MHKPONPOLECCOpE.

IIporpamma HaganeHOIO IyCKa.

DYHKIHN MEKponporeccopa.

2. DYHKIHOHATLHAS CTPYETYPA MEKPONPOLECCOPA;

Cxema ynpasierna BOOPKOiT KOMaHI: cocraB, npuHnun paborel. Oprasn-
3alHA KOHBeilepa, ICH0NB20BAHNE K311 MAMATH.

ApnjMeTHiecKo-10rIMecKoe YCIPOHCTBO: COCTaB NpHHUMN paboTel, Opel-
razHagenne. Conponeccopsl.
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Pernctpr npoteccopa: nNpeanasHadeHne. MPIHIHN OPraHm3aiy i HCnob-
30BaHHA. AKKVMYIATOPHAf CTPVKTYPa MIKpOMpoUeccopa, CTPYKTYpa ¢ paBHO-
npaBHEIMH pernctpamm. CoyxedHsle GvExmmn Mukponpoueccopa. Ocobennocrn
BHIIOJIHEHNS KOMAaH W NpeJHAasHAYeHne cueTynka koManza. OcobeHHOCTH He-
[OJIB30BaHIE 1 NpelHAHAYe I PErHcTpa MpH3HaAKOB.

CxeMBl VOpaBIEHHS NpPephIBAHHEM H OPAMBIM JOCTYNOM K HaMATH -
npeaHasHaveHne npuanm padoter. Jlormka paboTsl.

Jlekmmna No7 «OcHoBHBIE 37TeMeHTH MEKponponeccopHoil cueremst. ITamare o
verpoiicTBa BBOa/BEIBO1a»

1. IlamaTE B MHKpONpOLIECCOPHOI ClICTeMe:

IIpeanasnavenne maMsaTH, ee BHIBI, Pa3pATHOCTh, OCODEHHOCTI OPTaHI3A-
[, MPOCTPAHCTRBO MAMATH.

CxeMa NOOKTIONEHNA MMAMSATH. OCHOBHEIE 3JIEMEHTHI CXeMbl NMOIKIIOUYeHH.
HX NpeidasHaieHHe.

OcoberHOCTH OPraHU3AINA ONePATHBHON I MOCTOAHHOIN MaMATH.

O6nacTin maMATH: DAMATE HAYAIBHOTO MYCKA, IAMHTH CTEKA, OCHOBHBHIE KO-
MAHIh 118 pabOThl CO CTEKOM. TADMIIA BeKTOpPOB MpepeiBaHnii (anmaparHoe N
NpOrpaMMHOE NpephiBaHHe), TAMSTH VCTpoilcTB MOIKTIOYEHHEBIX K CHCTEMHOI
[IHHE.

OcobeHHOCTH OpPraHizanuil aJpecHoro NpocTpaHcTBa ¢ TOYKH 3PeHHs 1noj-
KITFOYeHA BHENTHNX YCTPOMCTB, pasaeleHHe aIpecHOro NpocTpaHcTBa.

2. Yerpoiictna ppoaa/BwBoa:

OcoberBOCTH padoTEL yeTpoiicTE BROJa/BBoaa. OOMeH nHbpopManmell gepes
yCTPOiCcTEa BEOJA/BBOA H MAMATEI0, MHKPOIPOLECCOPOM, J0N0IHNTEBHEIE YCT-
poiicTBa I opraHu3aniy obMeHa depes yeTpoiicTBa BBOIA/BBOA.

DyHKIHOHATBHAR CXEMA NOJKTIOYEHNA YCTPOIICTB BBOJA/BBOJA B MHKPO-
nponeccopHoil cicreme. [lpeaaasHadeHne OCHOBHEIX OIOKOB.

H{}PTH EB(]II;E."BBQ,D;H.. HOCICAOBATENRHAA H NapalnelkHad OPraHinsaiiy.

ITpramm paboTel yeTpoiicTs BBoga/BBOIA.

I'pynmm yerpoiicts BBOza/BBoda: yerpoiictBa HHTepdeiica nmoasloBaTens,
ycTpoiicTBa BBOJAa/BEIBOAA UM JUIHTEIEHOTO XpaHeHNs HHpOpMannn, TaiiMepHEIe
yerpoiicTea. llpeanasHauenne, NpHHING padOTH JAHHLIX YCTPOICTB.

Jlexung No® «®yvuxknnonuposanne MIIC. Anpecanns u ee oco0eHHOCTH, peruct-
w

1. OCHOBE DPOTPAMMHOID PeikIIMa PadoThl MHKPONPONECCOPHO CHCTEMBI:
OPHHIAN NPOTPAMMHOIO PekHMA, NPOTPaMMEel, OOEpaHIbl (BXOOHBIE H BBIXOI-
HEIC), KO KOMAaHIBI, MOHATHE METOXOB AJIPecalfiil.

2. MeTtoasl ajipecanumn:

Henocpencreennaa agpecanns, NpAMas adpecalii, pPerHcIpoBas aipeca-
1A, KOCBEHHO-PErNCTPOBad, OTHOCHTEIBHAS AJpecaliis — MPHHINN Opradi3aiim.

OcobeHHOCTH ajJpecanil. aRTONHKPEMeHTHPOBAHRNE (JeKpeMeHTHPOBAHNE ),
HeABHAA aJpecallid, HCMOIb30BAHNE Pa3/IHYHbBIX MEeTONOB aApecalliil.
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3. CerMeHTHOE pa3dHUTHE NAMATH: 0CODEHHOCTH MpEIcTABISHNA H HCOOTb-
30BaHNA, GopMupoBaHNe (QHINTECKOTO ajpeca, CMEHIeHNe, alpecaind B 3amiH-
MeHHOM peikiMe, TabIuia JTecKpHOTopos, ocoDeHHOCTH aJpecalli A pasiHi-
HEIX THIIOB MHKPONpoueccopos, 3¢peKTHBHEIN, THeHRIT anpec.

4. Oco0eHHOCTH alpecalni IaHHEIX.

5. Pernctpsl MEKpoONpoLEccopa:

[lorATHe YHUBEpCATBHEIX M CHELHANIH3NPOBAHHBIX PErHCTPOB, HX BHIEL
0coOEHHOCTH HCMOMB30BAHNS PETTICTPOR B HEKOTOPBIX MHKPOIIPOLECCOpax.

XapakrepncTHka, NpeJHasHAYEHIS I HCMONB30BAHME PETHICTPOB Ha MPHMeE-
pe npocrefimero Mukponponeccopa (Hanpumep, Intel 8086), permcrpsr maHHEIX,
cerMeHTHRIE pPeTrHCTpHI. yKazaremn. permctp d¢naros. OcobeHHOCTH HCMOMBIOBA-
HHE aKKYMYIATOPA.

Jexnng Ne9 «lIporpaMmuste ocHobb!l paboTer M
OcHoBHBEIE IPYIIB KOMald B MIOKpOOpoIeccope, NpeIHaIHaYeHHe, HX oMe-

paHIbl. PasTHYHBIE MOJBMIE: KOMAHIL! HEPECHUIKH JaHHBIX, apudMeTirieckie
KOMAHIBI, TOrHMECKIe KOMAHE!, KOMAH/IE NEPEX0/I0B.

|. KoManabl nepechlIKH NAHHBIX, BBIMOTHACGMEIE (QVHKINN, NMPHMEPHl KO-
MAaHJ Ha A3bIKe AccemOnepa, ocoOeHHOCTH MPUMEHEHIA If HCTIONL3I0BAHIA HA He-
KOTOPBIX [poHeccopax.

2. Apndrmerndeckie KOMAHIBL, UX TPYONE (KOMAHIE onepandii ¢ dpukcH-
POBaHHOI 3aMATOH, KOMaHIbs oneparil ¢ mrapatomeil 3anaroil, KOMAHIE! OMHCT-
KH, KOMAILILEI HIKPEMEITa I JIeKPeMCHTA, KOMAHAA CPABHCHHA) — BRINOTHICMEIC
() VHKLLI, OpIMephl KOMAaHA Ha A3blke Accembaepa, 0coOCHHOCTH MpHMEHEHHA H
HACMONBROEAHIIN HA HEKOTOPRIX [MpolecCopax.

3. Jlornyeckne koMaHgel, Hx rpynmnsl (mormgeckoe M, nonmeckoe HJIM, cno-
AHCHHE 110 MO TTHY 2: NOTHMECKIIE, ap]l(ilMETI'I‘[ﬁCKI-IE H IHETHYSCKIE CABHTIL Npo-
Bepka ONTOB 1 ONlepaHI0E, YCTAHOBKA I OYHCTKA OHTOB PerucTpa coCTOSHII Npolec-
copa) — BEIIOAHAEMEBIE () VHKIHN. OpIMepsl KOMAaHT HA 43niKe AcceMGliepa, oco-
DEeHHOCTH NMPHMEHEHIS H HCTIOTB30BAHIA HA HEKOTOPBIX NpoLeccopax

4. KoManns! nepexofos, HX Ipyiibl (KOMaHIB YCIOBHBIX I 0€3VCIOBHBIX
Mepexo10B) — BHIMONHAeMEIe (WHKIIHI, IPHIMepEl KOMAH Ha 43kKke AcceMOrepa,
ocoOEHHOCTH NMPHMEHEHII H HCTIONBIOBAHNS HA HEKOTOPLIX MPOLEccopax

Jlexung Nel0 «MuxpokoHtpomiepsl. OcHOBR oprafmzanny [y
Ilorarine MHKPOKOHTPO/1IEPOB, OCHOBHBIE 3/IeMEHTEL

1. CTpyKTYypa MHKPOKOHTPOILIEPOE:

Knacew mmxpokontpomnepor (8, 16, 32 =X paspsiHele, CHIHATbHBIE NPO-
neccopsl DSP), nponseoanTeni coppeMeHHBIX MIKPOKOHTPOILIEPOB.

OcobeHHOCTH MHKPOKOHTPONNEPoB (MOIyIbHAS OPTraHH3AINA, 3AKPBITAA
APXHTEKTYPA, THNOBEE U PACITHPeHHBle (JYHKUHOBaIbHBE Oepudepniinbie Moay-
TH).

Tunoras eTpykTypa MHKpoKoHTponnepa. [Iponeccoproe agpo n m3MeHsAe-
MBI pyEKIHOHATRHBI 610K, [Ipenna3HadeHile OCHOBHBIX 3IEMEHIOB.
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2. llponeccoproe aapo, ero XxapakTtepuctukn. llponeccopet ¢ CISC-
apxurextypofi, RISC-apxurextypoil — ocobennocrit, ormmnd, cpagienne. Ocoben-
HOCTH OpPraHH3amii  NaMSTH B MHKPOKOHIpO/IEepax: CIPYKTypel ¢ joH-
HeiiMaHOBCKAS (IPHHCTOHCKA") H rapBapiCKoil apXxHTeKTypoil — ocofeHHOCTH, OT-
JIHYHSA, CPABHEHHE,

Jlekmng Nel 1 «Mugpokontponnepbl. Ocrobr opranmsanny [y

1. CHcTeMa KOMaHI MUKPOKOHTPOIUIEPOB, ee 0CODEHHOCTH.

2. CxeMma cHHXPOHH3ALHN I OPraHN3aINM NaMATH MIKPOKOHTPO/IEPOB.
OcobernocTn gaHHREIX cxem. [lamATs mDporpamy, THmel MoXynell maMaTH o HX
ocobenroern. [Tamares ganusix. OcobeHHOCTH XPAHSHIA TAHHEIX I mporpaMM. Pe-
rHCTPOBad I CTEeKOBas NaMATh — OpelHA3HAYeHHe N ocobeHHocTn, BHemuag na-
MHATE.

Jlexima Nel2 « Buyrpennne n sHemnge CBA3M B MUKPOKOHTpOIepax s

IlopTel BROJA/BRIBOAA:

ITapamnensaeie 1 MocaeaOBaTEIbHBIE NOPTHL THIE IOPTOB, HX NpeIHA3HA-
qeHHe. aIropuTMel paborhl. THOHYHAZ cXeéMa IBYHAOpaBIeHHOTO MOPTa BBO-
IIa/BLEIBOIA MHKPOKOHTpOILIepa

Jlexkung Nel3 « BHyTpeHHlle 0 BHEeNIHIE CBY3H B MUKpOKOHTpOnepax Il

1. TaiiMeps! i mponeccops coObITHIL:

Mpeanasuavense, crpyirypa THmMMET0 | G-paspaasoro Talivepa/cacTaKa,
OCHOBHBIE HEIOCTATKN JAHHON CXeMBL, MYyTH YCOBCPIICHCTBOBAHNA JAHHON CXeMEl 1
COBPEMEHHBIE HATIPARTEHI.

IIpusimn peiicTBHA KAHATA BXOJHOTO 3aXBaTa TAlMepa/CUeTUHKA, ero cxeMa,
THITB CATHATOR, (DYHKIHOHATRHAL CXEMA.

CTpykTypa ammaparHBIX CpecTB KaHAla BEIXOIHOIO CPABHEHHA — OCHOBHBIC
CHIHAIBL, CXeMa. MPHHIMI paboTeL ANNApPaTHEIE I MPOTPaMMHEIE YCOBEPIIEHCTBOBA-
HIT4.

Moaym nponeccopos cobmTail — npenHasHadeHne, OpaHUNN paboThl, oc-
HOBHBIE CHIHATBL Peali3alia peiMa NIPoTHO-MMIYIBCHON MO TY IS

2. Monyne npepelBaHnil: NPHHID pab0Thl, HCTOYHIIKHM NPePLIBAHIIL, cXeMa
OpHOPHTETOE.

o] « MHKPOKOHTpOIepoB [y

1. OcobeHHOCTH PEXHMOB SHepronoTpebacHI, MIHNMH3ALNA JaHHOIO
peknMa; AKTHBHBII PEKHAM, PEKHM OXHIAHIA, PEEHM OCTAHOBA — OCOOCHHOCTI,
OpedHasHaYCHIE.

2. TakToBREIE reHepaTOPEl MEKPOKOHTPOIUIEPOB:

Onpepnenenns TaKTOBOH YacTOTHl I'eHepaTOpa: ¢ IOMOLIBI KBapleBOIo pe-
30HATOPA, KepaMideckoro pejoHatopa o BHemHeil RC-nmenn. CxeMel moIxI04de-
HIISl TAKTOBEIX IeHepaTopoB, HeModk3yeMble Bxoael. CpaBHHTENTbHAS XapakTepH-
CTHKA KaW/JI0T0 CIocoda NOIKIIOYeHI.
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3. AnnapaTHEIE CpeICTBa obecrnedeHns HameKHOI pabOTEl MHKPOKOHTpOI-
aepa:

Cxema ¢0PMEIPDBHHIM CHIHATA ll"ﬁpt}lli’.'ﬂ.' opedHasHa9cHle, OCHOBHBIE CHI-
HAIBl, NPHHOAN padoTHL, THNOBEE CXEMBl (JOPMHPOBAHHA CHIHAllA BHEIIHErO
cOpoca.

brok JETEKTHPOBAHAA TMOHMAEHHOID HallpAHSHINE NMHTaHNE. [IpeiHasHaye-
HHE, 0coDEHHOCTH NPIMEHCHIA, NPHHIIAT paﬁn*rm.

Jleknna Nel5 «AnnapatHeie cpeficTBa MUKpoKoHTpomaepos Ik

. CropoxeBoil TaiiMep. nprHUHOD AeficTBHA, OCHOBHBIE HCHOTB3VEMEIS
CHIHAJIBL, NTpe/HasHaueHne, ocoDeHHOCTH PaboTh.

2. lononnuTenbHble MOAYIH, HCNOMLIYEMEIE B MIKPOKOHTPOMIIEpaX:

Moaymi mocreIoBATEMBHOIO 1 [apaileIbHOTO BOAa/BEIBOAA: 3aJadi pe-
maeMble JaHHBEIMI MOIYIAMI, HX THITE, OCHOBH ()YHKIIHOHHPOBAHMHS, MPOTOKOILI
nHTepdeiica, coBpeMeHHOe COCTOAHNE MpodIeMbl mepexaun HHQGOpMALH Uepes
MOPTH BBOIA/BRIBOIA.

Mozaymi aHanoroporo BBOAA/BRIBONIA OCHOBHEIE CXEMEI, NPIHIAN PabOTEL
cxema THnosoro mMonyms Allll. ocmoBrr padorer LIAIL u cpexcrsa peamirzamim
IAHHOI (JYHKINH B COBPeMEeHHEIX MHKPOKOHTpO/LIepax.

Jleking Nel6 «[IpoekTHpoBaHE YCTPOIHCTE HA MIKPOKOHTPOJLIEDAX ¥
1.OcroBHB1e 3TAaNBI pa3paboTKH:

Cocrapiemie Texnu4ecKoro 1aJaHud 1 (pyYHEIHOHATHHON crucrmpmxaim,
HX 0cOOeHHOCTIL

3tan pa3paboTKN aNropaTMa vipapieHns, (opMynipoBaHie TpedoBaHHIT K
annapaTHEH H MPOTPaMMHOIN 9acTH.

Bribop Tina s/1pa KOHTpOnepa, yCIOBHA, BIVIAKIIIHE HA JAHHLIN BEIOOP.

Jran pazpaboTKH CTPYKTYPHl aNNaparHOil ©acTH, NepepaclupeneleHus
rvEKIIil MexaYy annapaTHEIMH B IPOrPAMMHEIMI cpelcTBaMH. BoiMoxkHEE Mo-
aRgIKAIMH TeXHHYECKOTO 3aJaHHd i (yHKInOHATBHOI cnemudukamim, 3Tans
nopaboTKH.

2. Paspaborka n oTnagka anmapaTHBIX cpeAcTB: paspaboTka oOmieil npHH-
MHIMHATEHOIN CXEMBI, Pa3BOIKa TOMOTOMHH IUIAT, MOHTAK MAKETA, ABTOHOMHAS OT-
Tagka, CHCTEMEL NPOCKTIPOBAHILE.

3. PaspaboTka n oTnanka nNporpaMMHOro ofecnedeHHS: HHTIEIPHPOBAHHEIE
CpeacTBa paspaboTKH 1 OTJIAIKH, HX COCTAR NpeJHa3HadeHne, ocobeHHoCTH.

4. MeToam 1 cpeacTBa COBMECTHON OTTAOKH alOapaTHBIX H NpOorpaMMHBIX
CPEeICTB’ OT/NAIKA B PealbHOM MacmrTale BpeMeHH, BHYTPHCXEMHBIC 3MY/IATOPEL
[IATHE]l PASEIITHA, MOHIITOPE] OTIAIKH, 3MYIATOPE

5. 3aKmMoYNTelbHENT 3Taln MPOEKTHPOBAHIE HPPOBEIX CACTEM HA OCHOBE
MHKPOKOHTPOLTEPOB,
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CEMECTP 8

Jexung Nel «Bpenenne: mukpokoHTponneps cepim PIC g AVR»
1. Obmue cBemensa o mukpokoHTpoiuiepax cepun PIC 1 AVR

Cocrag U HasHadeHNs cemeficTs, ocobeHHOCTH maMsTH, SHepromorpebine-
HISA, OPOM3BONTE TLHOCTH, APXUTEKTYPE H pasMepoB. HMeropus noasnenns u pas-
putna. OcobeHHocTH OCHTPAIBHOTO I[Ipoleccopa. OTnmanrensHEe ocobeHHOCTH
ceMeficTB MIKpPOKOHTpoTepoR. O6mMe cCBeeHES O CONYTCTBVIOIMINX IPOTPAMM-
HEIX ONpOJVETAX.

Texnuueckne XapakTepHCTHKH OTIeNBHRIX OOATPYNN ceMelicTBa, obBeM
NaMsATH, KOIN9ecTBO KOMaH], TaKTOBAR HacroTa, mHTepdeiic BROIA-BEBOIA.
[IpeacTaBienne MUEpOKOHTpOLIEPA ¢ TIPOrPAMMHOI TOWKH 3P EHIA.

2. ApPXHTeKTYpa M XapakTepHcTHkH ©0a3joBRIX MojJeleil OTJeNbHBIX IOJ-
rpynmn: MakemnManssag gacrora; Flash-mamsate nporpamm: [13V nporpamm: naMsrs
AaHHEX ; OaMATh JadHex B PII3Y (EEPROM); TaiiMepsl, 91CI0 HCTOYHIKOR Mpe-
PHIBAHAI; 9HCIO THHHI BBOAA-BRHIBOZA, ANANA30H HANPAKCHHA MHTAHIA, THCTIO
BEIBOJOE M THI KOPAyca, COSHNAIH3HPOBAHHABIE MHKPOKOHTPOUIEPHEIE (DYHKIIHH.
CTpykTypHas cxema Da3joBhIX Moenell OTASTBHEIX Moarpynn. HaznaueHne BRIBO-
JI0B KOPITYCOB.

Jleknng Ne? «[TpnHipmel paboTel, opraHNzanyg ODaMaTH B 0COOEHHOCTH BHINOI-
HeHNY KOMAHJL /IS MHKDPOKOHTPOILIED VR

1. lpunnnn paborn: ppeMennbic JHarpaMMel TaKTHPOBAHMA 1 HHKIOB Bh-
OONHEHNA OPOTPAMMBI, ¢XeMa TAKTHPOBAHIA N BHIIOTHCHNA KOMAHIE, NPHELININ
BEIOOPKH KOMAHIBL.

2. Opranmsanna naMATH.

Oprasusamis TaMATH TPOTPAMM H CTEKA, CHETYHK KOMAHJ, AJIPECcHOE MpOCTpaH-
CTBO, (pU3NYECKHe OTPaHIMEHHs aJPecalii, CXeMa OPraHi3aminl IaMsaTH H Ipo-
rpaMM cTeka, BekTop cOpoca, nogmporpaMMa iaeHTHDHKAINE 1 00padoTKH npe-
pEIBAHIIL.

Oprannsamus OaMATH JaHHBIX, o0XacTH IaMATH, ocodeHHOCTH agpecannH. Oco-
Oble pPerucTphl, peTHCTPEI CHeNHATRHOIO HA3HAUYEHI, HasHadeHne OHT crienuans-
HEIX PETHCTPOR

3. OcobeHHOCTH BBINOTHEHIA KOMaH/L.

Bribopka KOMaHI K3 NMAMATH, BEIIONHEHHE KOMAHJ YCIOBHOIO H Oe3yeloBHOIO
Nepexo 0B, annapaTHEI CTeK.

(OcobeHHOCTH METOIOB adpecalui: NpAMas H KOCBCHHAA aIpecalliia B MUKPOKOH-
Tponnepax PIC u AVE.

Jlexims No3 «Oprasusaimig oOMeHa ¢ BHEITHAMH VCTPOIICTBAMH, NAMATH, IPEPBI-
BAHHS [T MHEDOKO mepoB PIC i1 AVR»

1. TlopTel BBOAA-BRIBOAA, HA3HAYEHNEe, cOelH(HKA. NPHHINO OpPraHu3ain,
CXeMEl IOPTOR H OT/AelIbHAIX THHHII, 0coDEHHOCTH NPAKTHYECKOTO HCIIOTh30OBAHNA
(mporpaMMupoBaHie H MISKTPHYEcKoe COedHeHNe),
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2. Taiimepsr. CTpyKTYypHAa cXeMa TaiiMepa(cyeTInKa) 118 MHKPOKOHTpOT-
aepoB PIC m AVR, cocrap, mpeanasHaueHne, MPHHININ padoThl OCHOBHBIX 3J1e-
MEHTOB CXEMEI, PEAKIIHA Ha TPEPHEBaHIIA, 0Co0eHHOCTH nporpaMMHOTC H anmda-
PATHOI® HCIIONLIOBAHAA, CTPVETYPHEIE CXEMBI BOSMOWHRIX BAPDHAHTOR HCIIOJIL3O-
BAHHA.

3. Iamats JAHHBIX, 3a0HCE H YTEHHE H3 NIAaMATH JaHHEBEX, HCOOTRIYVEMEBIC
PETHCTPRI H HATHAMCHHIE OTOCTBHBIX OHTOB B HHX. I'lp:m-:pm nmporpaMMHOI® Kojda,
MOACHAIOMINE TPHHIINM PAGOTH € MAMATHIO JAHHBIX.

4. Oprasnsanns npepelBaHM, BOIMOKHBIE BIUIB NpepsiBaHuil, ocobeHHo-
CTH. cXeMa NOrHKH TpepbiBaHiii MHKPOKOHTPOIepa, TPepHIBAHMA OTICIbHBIX
YCTPOHCTE.

1H 1 CHCTEMA KOMA

PIC 1 AVR»

1. HaGop cnenmanbueix (yHKIMI pacmMpAIOMNX BOIMOKHOCTI CHCTEMEI:
cbpoc, cTopoxepoil TaliMep, peXHMM NOHIKEHHOTO 2HepromoTpebnenna, pribop
THIMA reHepaTopa, JallHTa OT KOJa CUHTEIBAHMIL, OMTH IIeHTH(HKALNN, TOCIen0-
BaTeILHOE MOpOrpaMMHpOBaHHe. XapakTepHCTHKA OTAENBHBEIX «OCODBIX pemH-
MoB». butel xordurypanmm.

2. CHcTeMa KOMaHL
[Tepeuens u QopmaT KomMaHI OTAeIbHBEIX Mofeneii MukpoxoHTpoiepos PIC u
AVR. Ommcanne noneii koMan, ocnopisle Gopmarsl komana. [epeuens womann,
HX OHHCAIHE, KONHYECTHO IMICION 33 KOTOPBIC OHH HCTIONHARTCS, H3MCHACMEBIC
OHTBI COCTOAHHA.

Komanae paborsl ¢ Oafitamu, npedMymmecTBa. OCOOEHHOCTH HCHO/B30BAHIA,
OpHMEPRI NPHMEHCHITA.

Komanns pabotel ¢ OHTAMH, MpenMyInecTsa, 0CODEHHOCTH HCHOIb30OBAHNA, TIPH-
MEPE] NMPHMEHEHHA.

I{G?dal'[.’_'l,hl VIPpABJIEHHA 1 [}ﬂ'ﬁ-OTI:I ¢ KOHCTAHTAMH, MpelMyINecTEA, ocobDeHHOCTH
HCMOTE30BAHIA. MPHMEpPh! MPIHMeHEHNA.

Jleknmg NeS «OcobeHHOCTH NporpaMMHpPOBAHOS I OTIAJKN.paipadoTka npo-

- L epoe PIC 1 AVR»
l. OcobeHHOCTH MporpaMMHPOBAHHSE 1T OTIAIKI.

OTnensHBIE 3aMEYAHIA M0 0COOSHHOCTAM NPOTPAMMHPOBAHHE. OCODEHHOCTH 3a-
IPY3KI KOHCTAHT, ApHpMeTHTecKO-JIOTHYecKX oNepaliii, KOoHBefiep KOMaH[I, HH-
CTPYKIHH JUI OpraHNsaIHi BeTBIEHHH, CTeK, NaMATh NPOrpaMM I JaHHBIX, Orpa-
HHYIEHHOCTE PECYPCOB.

2. PazpaboTka nporpaMMHOro Koja.
Pasmmiekle acceMOIepsl LIS paspabOTEH MPOTPAMMHOIO KOJa, HeH HCNoIb30Ba-
HIA, OPHHIIANE TPHMeHeHIA.
KommosoBmmEn 00beKTHOTO KOJIa, OMININ HCIONB0BAHNS, PeAIMEL pabOTHL
OcHOBHOI TekeT MporpaMMBl HA acceMbiepe, MeTKH, MHEMOHHKH, OIEpAHIBI,
opMaT mpescTaBnenns uncesn, ocHOBHbIE apu{METHYECKHE ONEPATOPBL, KOMMEH-
TAPHIL
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Pacmnpemm ¢ﬂﬁJ‘IOB HCIMOMIL3YEMBIN TIPH COZTAHHI NMpOTPAMMHOIO EOIa. Jme-
TIIHI.

JlnpexTuBH A3BIKA acceMOmep, cHHTAKCHC OpH HAOHCAHHA NpOrpaMMHOIO Koja,
MOSCHAOMIHE TPHMEPHI.

Jlexung Neb «Paspaborka nporpaMmporo obecnedeHus I8 MHKPOKOHTPOLIEPOB
PIC u AVR»

1. OcofeHHOCTH KOMIOHOBIIHKOR.

2. OcobeHHOCTH MeHeTKepoB DHOIHOTER.

3. Oco0eHHOCTH CHMYTIATOPOB, OPHMEPE! HCMOTB30BAHIIA.

4. 3apepineHHBIE NPOrpaMMHEIE MAKETH 1714 CO3IAHNA, I HCCIETOBARMA
OpOrpaMMHOIe Kojda: IPHMepPhl, OpHHINI paboThl, NCMONL30BAHIE, NPeHMYITECT-
Ba I HETOCTATKI, 3AKTIOYHTE TbHBIC JaMedaHIIs.

Jlexima No7 «Maker mpkponponeccopHoil CHCTeMEl I IPOrPaMMUIPOBAHIE IIPO-

crefinmx 3a1a4 jurg MukpokoaTpomiepo PIC o AVR»
. Onncanne MakeTa, 2MEKTPHYECKAd CXEMa COeIHHEHNS, NMapaMeTphl Oc-

HOBHEIX 3JIEMEHTOR. MpeIHATHAIEHIIE  BRIIIONHACMEIC q)}'I-ECHIII-I

2. OcobeHHOCTH HHHIMATH3AIMH I 3aITycKa B paboTH

3. IlpiMeps 3aBepIICHABIX TPOrPaMM:
I'Ipﬂrpmua CUHTHIBAHHSA COCTOSHIIA KHOIKHA 1 BEIBOJIA HA CRETOANOIHEIN MHINKA-
TOp (TEKCT MpoTPaMMEl, KOMMEHTAPHIL K Hefl, onucaHne npuHumna paborsl).
HPDI‘PHHMH CHHTHIBAIIHNA COCTDAINIA KHOTIKT 1 BRIBOTA HA CBI:TD.EI-IEIEHHﬁ HHAITR a8
TOpP MpPH ONpeleTeHHbIX YCIOBIAX (TeKCT HporpaMMBl, KOMMEHTAPHH K Hell, omu-
caHfe OpHHINNA paboThl).
HPDIPHMMFI OIA pﬂﬁﬂ'['b] C CEMICErMEeHTHRIM HHAHNEKATOPOM 1 KHOMKAMH {TE](CT
OporpaMMel, KOMMEHTAPHN K HEH, ONIcAHNE NPHHIMNA paboTHI).
[Iporpamma nns paboThl BEIBOJA HA CeMHCErMEHTHBII HHIHKATOp 9Hcla (Tekcr
OporpaMMbl, KOMMEHTAPHH K Hell, onica”dne OpITHIHITA PHED'['H]
[MoanporpaMMel GOPMIIPOBAHNA 3adep#kEKN (TEKCT ONpoTpaMMBl, KOMMEHTaApPHH K
Heil, onHcaHie NPHHIHIA paboTs).
[Iporpamma nng paboThl ¢ 3BYKOBBIM JIHHAMHKOM (TeKCT OPOTPaMMEL, KOMMEHTa-
puI K Hell, omucaie NpHHLHNA PadoTh ).
[IporpaMma ana paboTH ¢ METAKIINM CBETOIHOAOM (TEKCT HNPOTPAMMBI, KOMMEH-
TAPHH K Hell, ONHCcAHNE OPHHINIA PaboThL).
[IporpaMma gma 60peOEI ¢ ApedeIroM KOHTAKTOR (TEKCT MPOTPAMMEL, KOMMEHTA-
PHE K Heil. OlcaHHe IPHHINIA PaboTh).
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6. IEPEYEHD [IPOT PAMMHBIX MPOJIYKTOB H METOJHYECKHE
VEKA3AHHS IO IPUMEHEHH IO COBPEMEHHBIX
HHPOPMAIIMOHHBIX TEXHOIOTHIM 1A [IPEIIOIABAHHUSA
VUEBHOH! JTHCIHHILTHHBI

Jlna npenogasaaua auermumabl « Mpkponponeccopabie clcTeMBl VIIpaB-
TeHHS» peKOMeHIVeTcd HCMoMbioBATh JABAa NporpaMMHbix npoavira: «MPLAB
IDE v. 7.42», komnarann Microchip, «Proteus v. 7.2», xomnannn Labeenter Elec-
tromcs.  [lepshiii  mporpaMMHBIT  TPOAYKT  NOCTAaBIAeTCd  KOMMaHHell-
pazpaborynkoM MHEKpoKoHTpoiepor PIC i apngercd yHHBEpCANBHBIM CPeICTROM
CO3/IAHAA IpOrpaMMHOTO obecnedeHHd U4 MIKPOKOHTPOIEpoB aToro THna, Oc-
HOBEI paGoThI ¢ MporpaMMoiil OMICHBalOTCA Ha NEKITHOHHBIX 3AHATHAX, HHTYHTHB-
HO MOHATHHL I Janee npHeoauTed, He Oyavr. Bech npencrasneHHbll HiKe MaTe-
pHan Kacaetcs, Npexie BCEro, :,,mmePcamHoﬁ HpOrpaMMEI-CHMYISTOpA MUKpPO-
NpOLeccoOpHEX yeTpoiicTs , «Profeusy

6.1 Ob

«Proteus» - mporpaMma-cEMyISTOp MHKponponeccopHex yerpoiicts. [loa-
IepANBaeT MIKPOKOHTpoIUlepwl cnenyrommux sapok: PIC, 8051, AVR, HCI11,
ARM7/LPC2000 i apyrue. bonee 6000 ananoropeix n mndpobsix Mogeneil yer-
poiictn. Paboraer ¢ DoanmmncrsoM KOMMIATOpon B accembiacpanm. «Profens»
MO3BOMAET 09eHb JOCTOBEPHO MOAEIHPOBATE H OTIAKHBATE JOCTATOYHO CIIOKHBIC
YCTPOICTBA, B KOTOPRIX MOMKET COAEPKATHCH HECKOIbKO MHKPOKOHTPOILIEPOE O1-
HOBPEMEHHO H JIAMKE PA3HBIX CEMEICTB B OJHOM YCTpoiicTBe.

«Proteus» comepmnuT OrpoMHYI0O OHOMHOTEKY 3IEKTPOHHBIX KOMIIOHEHTOB
OTeyTeTBYIOMIEe MOJeIH MOXHO clelaTh caMocTosTenbHo. Ecan koMIOoHeHT He
IpOrpaMMHpPYeMBIil, TO Ha caiiTe IMPOH3BOIHTE1S BOIMOKHO CKaYaTh eT0 MOJels i
no6aBnTh B nomxonsmii xopmyce. ITomimo Gasomsx BosMoxpOCTEl «Proteuss
HMeeT JAOMN0JHHTeNBHEE NPeaMyLIecTBd B BILIe HATHYHA CIeIY MK HHCTPYMEH-
toB: USBCONN - 3101 HHCTpYMEHT NO3BOIfeT NOAKTIYITECS K peansHomy USB
nopty Kommeiorepa. COMPIM - 3TOT xOMIOHEHT NO3BOIAET BAIIeMY BHPTYAb-
HOMY YCTPONCTBY MOAKTIUHTCA K peanbHoMy COM-mopTy Bamero koMiboTepa.

«Proteus» - BenmkonenHo padoraer ¢ DoNMyIMpHEIMI KoMmnasTopamu Ci
ans MukpokoaTpotepos: CodeVisionAVR (um AVR), TAR (s mobdsrx MK),
ICC (mma MK AVR. msp430. ARM7, Motorola), WinAVR (ana MK AVR). Keil
(ama MK apxmrextyps 8051 u ARM), HITECH (ana MK apxutextypm 8051 n
PIC ot Microchip).

' Cadir hittp/www. el digi u
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6.2 ITPHHITNALL PABOTRI

Hauamo padotw ¢ mporpaMmHoil HadHHAeTcs ¢ samycka moayns ISIS, rape
co3aaercd HOBBIH MPOEKT, B KOTOPOM IIYTeM BeIOOpA 371eMeHTOB N3 On0IHOTeKH
opMupyeTca nepedeHs ncnonksyeMsix snementoB DEVACE (em. puc. 6.1). B
nocneacTBie TAHHEE 3eMeHTH pa3MelnatoTca B paboueil obiacTH DporpaMMeL
CO3IAKTCH IKICKTHYECKHE COCINHEHHA 3deMeHToB. Jlna MuxpokoHTpomnepa B
OKHE ero cpoifcTB BO3IMOKHO VKA3AHNE OTKOMIMIINPOBAHHOII pabogeil mporpam-
MEL, KoTopas OyJeT HCIIONHATECA B AaTbHellneM.
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Pucynok 6.1 — Cosnannag cxema

Jlna nanexeilinero nccleJoBAHNA CXEMBI TIPOCKT 3AMYCKACTCA B PEXKIIM MO-
aenunpoeannd. [Ipn 3>ToM BOIMOKEO OPOBEICHIE MAHIITY AL © MeperIOIeHIEM
PasmimaHbIX INMEMEHTOE, OTCICHITBAHNE COCTOAHNA Ha BRIXOJAaX H BXOJAAX MHEPO-
KOHTpOJIepa, a TaK K€ HCIMOJIHEHNE 3alCAHHON B MHKPOKOHTPOJLIED IpOrpaM-
MBI

,II.TI'H CO3ITAHNA TICHATHOI ITTaThI CIIpOEKTHPOBAHHOIO H HCCIeJoBAHHOID
ycTpoilcTBa HeoOXOAHMO KaakJdoMy 3TEMEHTY CXeMEl CONOCTABITE KaKoii-To Kop-
nye. 21o napametp — PCB Package (cM. pie. 6.2). Tun xopmyca MoKHO H3MEHITE,
paxas Ha [7]. J114 pe3sHcTopoB I KepaMAYecKHX KOH/AEHCATOPOB 0H 00BMHO HAa3bI-
paerca RES40 nwmu €20, rae uneno — 570 pacerosHie Mexay Bemoxamn. 10th =
2.5uM (torza RES40 == 10nmm memny sersonamn). HekoTopeiM 3 TeMeHTaM Kop-
OVe NIHAYMATEHO HE CONOCTABRICH {CBET{}HHD,{IH), Oo3ToMYy IIPHIETCA 3TO CHElaTh
caMocTofTenbHO (oM. puc. 6.3).

40



EFrUTEE iz
I:mﬁ"-n:ﬁ - Ate I E
e gl
rl-:hlr,..- F;J:- =] |Him = |_j,n-n|;]
ey B | | [T
Lo =i =
[ Empoyms |

|I .I:J

H

[ Bk v i T v gedn
| Bk O e i
[ Eii g menpanie s ri it

Pucynok 6.2 — 3agaHne THIa Kopnycea Pucyrok 6.3 — Pasamiasie Kopnyca

YV HeKOTOpBIX 3/IeMEHTOB [0KA HeBOIMOKHO COMOCTABHTE KOPIYC, 3TO, Ha-
OpuMep CBeTOANOIHbIE HMHIMKATOPBI, KATYIIKH HHIYETHBHOCTH, KHomkn Ecan
KOPIYC €CTh B CTAHZApTHOIN OnOIHOTEKe, MOXKHO CONOCTABHTE IPH 3KCHOOPTHPO-
BaduH B ARES (31017 cmocod mogxomnT, HanpuMep, IS HOTeHIIHOMETPa) — Mo-
IY1TB 114 NPOeKTHPOBAHIA NevaTHBIX IIaT. Ecm &e B cTaHgapTHEX 6nbinoTekax
HET MO/IXOIANIEr0 KOPITyca, TO BO3IMOMHO B3fTh HYAHBIE KOPIYCA 03 HECTAHIAPT-
HEIX O6ubmoTek. OmHako pekoMeHnavercs A0DABHTE B CXeMY JONCIHHTelbHBe
pAsheMEl H COEJHHATL ¢ BRIBOJAMH 3THX 31emMeHToB, a notoMm B ARES paccras-
JATH HEe CaMil 37IEMEHTEI. a 3TH PasbeMEl. COOTBETCTReHHO okoneske. Hanpumep,
KAK MOKA3aA0 Ha prAc. 6.4 1714 HHANKATOpAa:
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Pucynok 6.4 — 3aganne pabemMoB 118 HHAHKATOPA

ITonyuennas B ntore npeobpasoBaHHaf cxema (puc. 6.1) nmpuodperer BHI
(pme. 6.3).

Hanee npn HamatHH Ha KHomnky [ARES| Br3eIBaeTcs cooTBeTCTBYROIMHI
MOIYTh H B CIVUAe ecTH KAKHM-TO 3JIEMeHTOM He OBLI CONOCTaBleH Kopnve (Ha
puc. 6.5) 3T0 Bee KHONKH, KATYIIKH, HHAAKATOP H NOTEHIIHOMETp), TO NOABHICH
DKHO € OpellokeHIeM c1elars 3To ceiuac (puc. 6.6).
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Pucynok 6.5 — Cxema 114 nmepenaun B Moxyns ARIES

S7ET |

PrcyHok 6.6 — OKHO ¢ MpeanoxKeHneM COMOCTABIEHHA KOPITYCOB

B 3710M ciyuae HeoOX0IHMO NPONYCTHTh BCe 3JeMEHTHl, HCKIHYas MoTeH-
nHoMeTp (14 npeaIoKeHHOTo MpHMepa).

Jaree HY#KHO OrpaHIMITh pa3Mep Ne4aTHOIl MIATE. 3TO JelaeTcA HA ClIoe
Board Edge ¢ nomometo mHcTpyMeHTOB 2d-rpadukn (nambotee yaoben mpamo-
YIOZIBHHE ) — cM. puc. 6.7.

JeMeHTH HA IUTATE MOKHO PACCTABATH BPYUHYH HIH asToMatidecki. [To-
cle 3TOTO BO3MOXKHO NMpOBeleHne aBTOTPacCcHPOBKH, KHonka [auto-placer]. anee
OOABAACTCA 3ampoc Bda puc. 6.8, 31ecs BRIGHPaKOTCA 37eMEHThI, KOTOPhIE HALO
PACCTABHTE, [HAI CETKH. NPeINoYTHTeNbHOE PACIIONOKEHHE IEMEHTOB, CTENeHb
rpvonuposannd. J[1% HacTpolikM cTpaTerHl TPACCHPOBKH HeoOXOAHMO 2aiiTH E
MEHIO System = sef sirategies, cu. puc. 6.9.

[locne mactpoiikn cTpaTernn HeoOXOOMMO HAKATH KHODKY [autorouter], m
BRICTABHTE LAl CETKH, MOIyYeHHad B NTOre cXeMa OYIeT HMETh BHI — CM. pIC.
6.10.
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Pucynok 6.7 — Orpannvenne pa3Mepa Ne4aTHON IUIATEI
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Pucynox 6.9 — Hactpoiika erparernn

Ecin ARES He cMor passecTH n0poxkEH, TO HeoDX0ANMO NEPEecTaBHThL 371e-
MeHTH i 0o HoBoil. Ecin ke ARES passen miary, HO BelAaI OpeayNpeEIcHHE 00
OLIHOKAX, TO 3TO 3HAYHT, 9TO PACCTOAHIE MeXIY IUIOMAIKAMH H JOPOKKAMH Ile-
TO MeHBIIE AonycTHMoro. B atoM caydae HeoOXoaMMO OLEHETH CTeNeHb KPHTHY-

HOCTIL.

IloxyveHnslil B HTOre BapHAHT MEYATHOI MIATHE MOMKHO pacnedatath. Ouf-
put = Set Ouiput Aria, BRIISTHB MI0MNA%L NeYaTH, 1 HellOCPeACTBEHHO OTIPABHE
Ha neuars Owiput = Prinf. Ilpn sTom BO3MOKHO 3ajaHHe CTOPOH pacledaTkH

(3epxarTsHOe oTOOpaKeHIe).
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Pucyaok 6.10 — Bujg newatroil nuaTel



T.METOIHYECKHE YKAZAHHA

7.1 CAMOCTOATEIIBHAH PABOTA MU PIL P

CamocrogTensHag paboTa CTYIEHTOB NPOBOANTCH COMTACHO PeKoMeH/Ialli-
aM — cM. m.3.1 n B pamxax rpadmka — cM. n.2. Himke npeacTaBnensl MeToQHecKne
yEazaHud xacatommeca PIP.

TEMA: PaspaGorka 3aBepmeHHoro nmndgposoro yerpofictea Ha Oase oaHOKpH-
cTaThHOIO MHKpOKoHTponiepa ¢ RISC-apxurextypoii.
I 2 Gontbl

3anamug ana PIP npeacrapmsor DONBNIYIO BOSMOKHOCTE CTVIEHTAM CaMo-
CTOATENLHO OPOABHTE HABEIKH M0 COTAHHIO 3aBEPUICHHBIX VCTpOiicTB Ha Daze
MIKPOKOHTPOLIEPOB.

Hecemorpa Ha To, 9T0 MaTepHal JNeKIMOHHOTO KVpca. B YacTH Kacawolneiics
IeTATBHOTO paccMOTpeHHs padoThl MHKPOKOHTPONIEPOB DajupyeTcs Ha cepHH
PIC (AVR), a nabopaTopHelil 1 DpakTHYeCKIdl KYPC OCHOBHBAACA HA MIIKPOMpO-
neccopax KP580 n MukpoxonTpomtepos Siemens n Mega — pemenne noctasnes-
HEIX 33/1a9 MOKHO OCYINecTBHTE Ha MoOBIX MAKpoKoHTponiepax ¢ RISC apxurek-
Typoii. Ilpn aToM, XoHeuHO 3Ke, BHIOOP HCMOMB3YEMEIX Opom3BoauTeTeii o cepil
peel anuapartneil 1 nporpaMMioil 4acTn AomAcH OwITe OcTansHO obocHosa. Ic
yMeHbIIAaA 00MHOCTH NpeacTaB/IeHHOTO MaTepHana, Heo0XOANMO OTMETHTE, ITO B
KadecTBe 0azoBoil cepHn MHKPOKOHTPOLIEPOE 34eCh B Jalee paccMalpHBacIcs
PIC(AVR)XXX.

B mobom ciayuae moompsoTces pa3paboTEH, OTIHYHBIE OT PEKOMEHIAIIHIT
OpeUIOKeHHEIX 3/1ech, ecll OHH NPHBOIAT K IOBBILEHAKW o0beMa H KavecTBa
BEIOIHAEMEIX paboT.

Ocoboe BHIMAaHIE CTONT 00pPaTUTH HA HECKONBKO MOMEHTOR.

Bo-neperix: Jlexunonnoro kypca u nolo0paHHOro MaTepHala HOCTATOYHO [UIA
BBIMOIHEHAS PadOTH B NOTHOM I JOCTATOMHOM 00heMe caMOCTOATEeIBHO KaKIBIM
CTYASHTOM.

Bo-propeix: CryaentaM HeoOXOQNMO eCTKO BHIIOTHATh YKA3aHALIE BPEMEHHEBIS
paMkn cBoeii padborsl (cM. rpaduk cnaun). [[aHHEIe BpeMeHHEIE PAMKH COCTABIE-
HEI C Y€TOM BCEX BO3MOMKHBIX TPYAHOCTell npH BRIOGIHEHHH paboTel, a Tak #e
DazupyroTcs Ha ToM, TT0 paspaborky PI'P HeposMomxkHO mpopoaute Oe3 Heobxo-
ANMOTO TeKIHOHHOTO MaTepHana

B-tperpux: I'paduk caaqu sananmil HenpeprBHO MOIHPHINPYETCH — B HETO BHO-
CHTCH KOHKPeTHOE BpeMs. KOI[a KaKIelil CTYICHT BBIIONHIUI YKa3aHHYI0 pabory
(mamubni rpaduk mocTvreH B pexknve on-line Ha caiite Kadeaps).

B-aerseprax: HeoGxoamMo crnenmth 3a BO3MOXKHBIM I3MeHeHIeM NpeJcTaBleH-
HOIO Marepiaia — JocTVIHOTO B pexnMe on-line.



(| = L H
Huxe openctaBnesa obmas cipykrypa PI'P. KypeneoM BhIIeNeHE! acrek-
TEl, KOTOPHEIE HeoOX0IMo PACKPEITE B JaHHBIX Pasleilax.

Beenenue
Haemes xpanias Xapaxmepucnixa mixporonnpoirepoe ¢ RISC apxumexnnpoi, nipe-
HMVIYECTIGG OOHHO QRXUMEKTIVD B, OBIACTNG HPMEHEHIS AMIRPORONNPOIICPOE, N .11,
1. PazpaboTka 11 XapakTepHCTIIKA OCHOBHBIX pellnenHii
1.1. ITocTasoBEa H onHCcaHHE 3ama4n pa3paboTEn
ITpueooumca NoaHoe CI08ecHoe onucaMIie papadameieacmoill npodiems. Jarwwil pas-
0&71 OOTNCEH ROKANTNIG HACKOTHRO 2ATVERKO NOHIEMAETICH HCYOOHAR 3a0aHc.
1.2. Pazpabotka nexonnoil cTpyKTYpHOIT exeMsl veTpoiicTpa
Havman cmpyKINVPHaE cxeMa NCRoTe3Vemcs € OaibHeiiien (Oemamuzipvencs Ha Kaxe-
doM vpoere paspaboimiu). B obues cvuae npedcmaaisem coboli cmpyknnpuoe nped-
CIaaTERIte 3aday, Komopsie HeoGX00uMe Pelminm 018 cOT0aNIA VCPONcmea i Heoaxo-
OUMBIY OTA 3MO020 OefiChEURY (RACASMICE KaK annapaminoil Sacini, mak i Npozpavm-
HOTH,
1.3. Texnmueckne xapaKrepHcTHKN
Hpueooumes HeOOXOMMBIE LT OOR3NETOHEE RAPAMEINPS], KEMOPHIA GOINCHO VOnE-
AETNEOLI AN .Wfﬂ{glﬂﬁf'ﬂ‘fﬁ:l' OHQTUNIVERICH, RO aﬁpam.u IMg oM ROSTHRING HA
ALIOOR PENIEHNTT 1 M KAKOM IMENE PAspasomsil OOIMHO VHUINLGANTTBeS.
1.4. I1yTu pemenna nocTapIeHHOI 3a1a%n
Omicsicaenica He Moibko Npediazaensitl W paseucaemuvtli & patome nooxed, Ho i eo3-
MONCHEIE ATSIHEPHANNGH Perienil (Kacaenca Kax annapanHol, max 1 NposPaiMHor
HGC, OBOCHOBBIBACINCA BWOGE OCI0BIBY SACTRel (MUKPOReIImp o Ie ),

2. PaspaboTtka 1 agamis cTpyKTVpH yeTpolicTBa

2.1. ITpusinnuaneHENT aIropiTM peamrsyeMoll OporpaMMsl
B dawnodt nVHIGNE HEOGY0OUMO NPOAHATPE6ants noTvienmio cmpyvinnpy 6 1.2 w 1.3
A MMEHHD, 8 HOCINN KOCAMRYETCR NpoZpaMMKOil Peant3m — Oricaiit npuHY i Te-
WL AT2OPHINM PDABOINE! PLATNIVEMOT HPQSDAMME! T e INEXNNYECKIE XaPaxiepPuCcmuKy
(Mpon3eoouwmersHocb, Komecneo nopmos, wanriie ALTT w LAIT w mon.), necoxeou-
MBIE QIR BLIDOPE CNRAINHOI 9aen.
2.2, PazpaboTka geramsHOI CTPYKTYPHO-aNNapaTHONl cxeMbl ycTpoiicTBa H
e¢ PYHENHOHATRHBIX TTOI0IOKOB.
30ecy Ha VPOBHE KANCOO20 3TEMEHNNT (KOWINPOINEDE, WHOUKGMNOPA, Pezucmopa i m.n)
NPEOCINAETAEINCA DOIYIA CYEMT VOIPOfcINen ¢ ORI IPeNNsa HOTHUNG OCHOBHLIY KOM-
POHEHINOE 1 Y @HINMOCATIN.
2.3 Texnpueckne XapakTepHCTHKN I OMICAHHE OCHOBHEIX AMMNAPATHEIX Hac-
TEH.
Joers NPNEOORNICH MOABKO OCHOGHBIE ITEMENTINE H HX XOPORINEPNCHIKY, KOMOpsie chl-
ONpaonica Bes PAcyenit 1Y Napavempos.

3. [lppHmpmuaneHas cxeMa ycTpolicTea
Idecs NPUEEONNCA PazpabanibleaeMas CYEMA VIS C0 CERITHHBLMI MexedV coboil xou-
MOHEHINAMY, OOLACHMONICR MPUNNLIG! QNNAPATIHON PEQTISTN KONCODT VKON To-
HOTI CORIN, NPUGOOUNDCR PACYEN] N OOOCHOBARIE Ba100D0 NADAVEMPOE 6Cex A1exmpiive-
CKUY 3neMenmos. B oGasamensHor NOPROKE CHOOICAEMCE PAcHEmoM MOUHOCIN, 1o-
MPeaIAEMail cXeMoll i Pacuen GREMERHBIX napavenpoe padonm cxevnl. Tle. omecsisa-
ENICR Pa3paceiNKg KOmMopan € fareHeiiiuen Moxcen Gulinh CMOOLTPORAHA — HANPUMED 8
npocpawe wlProteusy.
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4. [IporpaMMHan pearnsalma
4.1. PaspaboTka moaHoro aaropuTM™Ma nporpaMMel
Joecw noayuerrnii 6 2.1, NPUHITIQTEHBIE GI20PNIW HPEOCIRAEISeMCA & 8ie NOIHD 20

LTSN Fﬂﬁﬂmw NPOSINIMME,  SLIYEDGReINCA AROPHIWHYeCROIR CXeMd, HFHHHH-
TR (LSO doaxeeH Cﬂﬂqnmmna HEUMEHOEANNE UCHOIBIVEMNEY INEINCINPOG,

AHATUIUPVEMBIX GUNIOE U ILN.
4.2. HexoaHel TekeT OporpasME]
3oech NpUEsOUNIcA 8 UCXOOHOM WIEKCHIOEOM Kode (accembaepe) cam IMeNc npocpammet,
o ATOMCA SEMATLHHE KOMMENTIGIIN 110 € GolNeTHEHNTO,
4.3. KoMOunamis mporpaMMsl
O cuiaaenica 0B IPUHYIT KOMMUIAYNN ¥ COI0AHIE IOEERNIEHRO20 NPAZPaMMHO20
npodvima. TIpueodumc mck #0e Al CO30aNIR NEPEMELTEMO2n 00 beRTNHOZD Koo
{BAPUaHM 1PN KOmopod Co0aemcd 0N eTurbIil MooV s, 018 OaTbHeiiueso uCnoIb3060-
Hig & dpyenx npozpavivax). Hipueodmmca nomyvienHe 6 XO0e KOMMMLTAYUN TUCHIMKSH, U
moMy nodoarue Qs
4.4. Otnaaka nporpaMMsl
O cuieaencs NPUHIN CUMVISINT NPOSNINME, OCVIECINETAEMOT € NOMONHK) MO0V1R
MPSIM, ee pexvasinan, OelGiomicA 66E00bL

3. HenpiTasns yerpoiicta
Hpneooames pezvismaiisl MoOeMPOGAHIA CYEME! VCINPONCME ¢ NDRICAHHON & MUKpPO -
KONmpoRTep pazpadomankoil npospavviodl. Ipucoommnes neobXoouMEIE PUCYHIN 1 2pa-
hukn. B 00RIAMETBHOM NOPROKE CINPOAMCA APEMENtble AUAZPANME] PADOMB VCMpoli-
CIEA (KOTUNECIIE0 U HCUMEROGAHNE OCell N0 GPEMEHHBIN ONAZPAMMAM Sb1BUPAENCR Ca-
MOCHISINETHHO  KadedsiM  copvoenmon).  Ilpedcmasnennoe omicanie, Ouazpayvs
DOTNCHE! NOTHOCTIBIO WWITCIPUPOSHNGL TIPUHIIN PAGONL YCIPONCIea 1 €20 patomo-
CHOCaOKOCING.
Mooers do saryunint 6 OOAZAMETEHOM NOPAOKE OONMCHA (billts HPOOEMOHCINIIPOSaHT
HPENOAAEATNETIO,

3aK 04 eHIe
Heaaomen 3anmounmensibie esigoos o pabome Vempoicmec, Npuso oames 80IM0iCHs e
PEKOMERHOQNN 10 OCAsHEieM) HCHOTsI0saHnio pazpatonsi. B cnviae seodxodimo-
CIIN BOIVONCHB! PEKOMEHOMNN N0 INEMANIKE NPOeKma (PAGoInel) 1T eapuaums pa-
00, KOMOPBIE MONCHO HPOOETINL & GVOVIer.

CHnucoK HCHONb3yeMOoil THTepaTyphl
ITpugoones moawslil nepeyert NcnoasIveron mimepanyps. Boavoxcro yiazmie cob-
CINEEHHO HIIOSHHOT 3 HCROTBI0GAHHON JUNEDaANPE

[Ipnnokenns:
A. CrpykTypHas cxema ycTpoicTBa
b. AnropurMirMeckas cxema paboTel DporpaMMsl
B. JInctnmnr TexeTa OporpaMML]
I'. PesynpraTsl MogennpoBasns paboTsl veTpolicTBa

. Hpyroe MaTepHatsl 0o KeTaHH

3. Hemounuxu unghopymayuu i ux xa 2

Hinsxe npuBeaeHs!l HCTOMHMKH MHPOPMAIHN 1 HX KPATKAd XapaKTepPHCTHKA,
KOTOPEI® MOMKHO HCNoIb30BaTh Npu BemoaHesnmn PI'P pacuerno-rpadmaeckoii pa-
Gotel. Jlannkie maTepuansl pazOHTHI Ha IPYNONBL. CcOXep/KaHHEe KaiIoll rpynnsl
OpeacTaBIeHo Hilke, KVPCHBOM JaHE PeKOMEHIAII 10 HCHOIB30BAHII0 (MaTe-
P JOCTYIEH ¥ BeAYIIEero Npenoiagarens).
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3.1. TOCT-19.2001-78 «Texumaeckoe 3ananne. Tpebopanue K colepikaniio
1 OpOPMIEHITION (079 COCMAGTEHNS MEYHUNECKO20 FOaHUR)

3.2. TOCT-2.102-68 «Eanna cHCTEMa KOHCTPYKTOPCKOH JOKYMEHTALIHH.
BHIBI H KOMILTEKTHOCTh KOHCTPYKTOPCKIIX JOKVMEHTOBY (003 odopwrenia zpadie-
CRON YACTRN 1 MERCOEsY dOKVMEHMO0E)

3.3. BB. Croponenop «lIpoeKktupoBaHie yCTPOHCTE HA 0OHOKPHCTAIBHBIX
mukpokoHTpoiepax ¢ RISC-apxurextypoil» (wemoduwxa, npedcmastaem obugio un-
dopMayie Ho NPoEKTHIPOsaninG, ecniv onucanie PIC — apxumexnnpa, Npumios! npozpavm-
DOGTHNA, W Bt )

Kuuru:

34 I'pymma «!"!" AVR ATMEL» - 13 kHHr no MIKpOKOHTpo.LIepaM (hup-
MBI ATMEL. (Hpedcniaenena 0na ¥eenmongx suinoiniime 3a0ania e noteIvacs cepuenl PIC,
Iadeyanne; HeXomopsie KHUZI N0 OaHHOT IeManiise ecing € nanke PIC — amo kacaencs cnpa-
BOUNNKOG, 6 KOTHOPHIX ONHCANB! MHOSHE CEpHil)

3.5. I'pyoma «!!! PIC» - 23 knnru i craten no MukpoxontpomnepaM PIC u
He Toasko. CaMas No7HAsS NANKA 10 coaepKaHHIO (Hauboree notnoe cobpanie iz 1o
AAUHOT INEMANNIKE, ECHIb KHN2N € RPUIOICOHHSIMI K HILM QUCKAMY, Ha KOTROPSIX HPeACHIasnensl
npiemapnt Apospavs. TodGopra coCMaatatacs 13 KK, 6 KOMOPLIX eCtis 201I065€ CXEMb arl-

RAPANHOE SACI i NPUMEDs RPOSDEMM )
3.6. I'pymma «!!! MonTtax n BenoMoratemsroe mo MIICV» - 19 kanr no

obmieil Tematnke. MMeeTes pexoMeHIalH MO HITOTOBISHHEO H NPHHIHIAM pac-
geTa MevYaTHRIX M7aT, BHIOOPY H pacuery MapaMeTPoB cXeM, H3TOTOBICHHE Ipo-
I PAMMATOPUB, MAPKHPUBKE KOMUOHEATOB H XOPONNI COPaBOTHIK M0 MIKpocXe-
MaM
LIporpaMyer:

Conepkasne JaHHOI Nanky JAeTaTbHO OMHCAHO B CASIYIOMIEM pasaene.
[lone3Hbie cCBUIKH

http://www.amcrochip.rw/ - "IIpo PIC xorTponteps”

http://picl 6f84 narod.nv/ - "Ectes mporpaMMaTopsl I BO3MOKHA MOKYTIKA"

http:/eldigi.my/ - "Caiit Fnaurn, odeHs ole3HbH"

http://easyelectronmics.m/ - mo AVR

4. Mpoepavimtvie npodyrms u Mamepuats

4.1. Ilporpamma MPLAB IDE, sepenm 7.42 ot mpomssoaurens Microchip.
Conepmur Bee HeoDX0ANMOE /1A CO3JAHHA H HAOHCAHHA OPOrPaMM I8 MUIKPO-
kouTposepos cepim PIC ga accembmepe m mepeBoa HAMHCAHHOI MpOTpaMMBbl B
MeCTHAALATEPHYHBIH KO (perovendvenan npospaviva 018 coI0antn HCNoTHREMO20 Mooy -
).

4.2. [lporpamma «Proteuss. Jlannas nporpaMMa mpeaHasHageHa 114 co3na-
HHA 0 MOJETHPOBaHIA CXeM Ha Daje Pa3MHYHEIX »7TEMEHTOB, B TOM 4IHCIE 1 MHK-
pokoHTponnepos. CoaepxnT Gonkloe 4YHcIo JeMOHCTPAllHOHHBIX OpuMepos. C
OOMOIIEIY HEC MOMKHO NPOBOONTE I ABTOMATHYECKYH DasBOOKY NeYaTHOH [UIATHL

(perovendveman NpocpaMMa QIR MOOETHPOSANIA i CO30aNNA MUKDOKOHMPOINEPHLIX VCIi-
poicmg).
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1.2 JJIABOPATOPHDBIE PABOTBI

Jlaboparopreie padoTh NPOBOIATCA COTNACHO PeKOMeHJAUNAM 1 B dopme
m3nowennoi B m.3 2. Temaruka n paccMaTpHBaeMEIE BOOPOCH 00 KakKIOMY 3aHA-
THK OpencTasnensl Hinke. ITomxseni koMmIexkt 3anannii ang tabopaTopHsIX padoT

OpeacTABIeH B pasaene 9.2
7 cemecmp (16 wacos)

Ilepeoe 3anaTue (2 yaca) — BROZHOE, BEINOTHEHIE PAGOTH.
Tema: «3naxoMcTBO ¢ yaeOHEIM cTenaoM YMEK»
Hers pabomu:
3HAKOMCTBO € YETPOICTBOM H OPIHIHIOM paboTH yuebHoro creraa YMEK
Paccmampusaemsie sonpocst:
1. 3paxoMCeTBO ¢ VerpoiteTBoM, npuHoHnoM padboTel crenaa YMK
2. 3anonnenne maccuba O3Y mocrenoBaTelbHOCTRIO YHCcen apndmeTmye-
CKOI NpOTpeccHy
3. 3amonuenne Maccnpa O3V xoncranToil
4. HEPEME]]IEHIIE MACCHBA B NAMATH
5. OnpeneneHne KOHTPOIBHON CYMMEI MACCHBA HHCET

Bropoe zanarue (2 gaca) — 3ampuTa paboThL.
Tema: «3nakoMcTBO ¢ yIeOHEIM cTengoM YMK»
Heny patiomnr:
1. BeimonmsnTe oder o nabopatoproil padote Nel.
2. OTBeTnTs Ha BONPOCH MO MEeTOQUKE CHATHA padOTHL.

3 I.“_-[i‘]'['l:l OTBETEI HA BONIPOCE MPENIOIABATEH.

Tperne zangrue (2 gaca) — BRINQIHeHIE pabOTEl

Tema: «3amick 0 BRINIONHEHAE NPOCTHIX NporpaMM Ha yaedbHOM cresne VME»
Llers patiomsr:

1. 3nakoMeTBO ¢ cneTeMoil komMana Mukponponeccopa KPS80HKS0,

2. 3anuch ¥ HccleoBaHNe BRIMIOTHEHHS IPOCTRIX OPOTPaMM.
FHCIZ‘-,?HGJHPHMEMNE" BONpPOCH

1. Hecnenosadne nporpaMyel | @ Berucnenne npocteiimeii hopmy s

2. Ilpoanami3HpoBaTh Pe3VILETAT BEIMNOIHEHNS OpOrpaMMel 1 ¢ ODoMoOIIEIO

PerncTpa caoBOCOCTOMHIL
3. Hcenenosars nponecc BRINOMHSHHA NPOTPaMMEL | B MOMIATOBOM PekIMe
4. Mccnenosars BApHAHTE MOAEPHH3HPOBAHHOI nNporpaMMEr 1

Herreptoe zanaTie (2 9aca) — 3a01Ta pabOTHI.

Tema: «3amick n BEITIONHEHHE MPOCTHIX OporpaMM Ha yaeOHOM crerne YME»

e patiomuw-
1. BrimonsuTe 0T9eT Do 1abopatoproil paboTe No2.

2. OTBeTHTh Ha BOOPOCH MO METOINKE CHATHA PabOTEL
3. Jlatb 0TBETHI HA BONPOCH MPENOIABATENN.
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[Tatoe 3apaTne (2 Yaca) — BHINOIHEHNE PAOOTEL

Tema: «llporpaMMuas peanusanis THOOBRIX YIIPaBIAIOIIHX BoileilcTBHI B BEI-
THCIHTENBHBIX Nponeayp Ha yaednoM crenne Y MKy
Iers pabomer:
O3HAKOMIEHHE ¢ TPHHIMIAMA (OPMHPOBAHHSE MHKPOIPOLECCOPOM YIIPaB-
AN BO3ASCTBHI pa3miMHBIMH TEXHOIOTHIeCKAMH VeTpoiicTBaMil, HX
OpOrpaMMIpOBAHHA, A TAK K& OpOTPaMMHOIN peanm3anueil BHUHCIHTENb-
HEIX TpOIeayp
Pacemampuisaemuoie eonpocs:
1. Aganuz paboTel MEKpOIIpOIECCOpa B PEKIMe OXMIAHHE CODBITHA
2. Ananns paboTel MHKpomponeccopa B pexume GopMupoBaHHs yIpas-
NAI00Iero CArHATA
3. Ananns paboTsl MHKPONPOLECCOpa B pekiMe (hopMHpOBAHHS BpeMeHHOI
JafepAKH
4. Peanusanns npoueayp CIOKeHNA I YMHOKEHIA

Illecroe sanarne (2 gaca) — 3anTa PAOOTEI.

Tena: «[IporpaMmuas peanuzanms THOOBEIX YIPaBIAROMNX BosdeiicTiii 1 BeI-
SHCIHTENRHE NpOoneIyp Ha yiedHoM crenne YMKny
e patiomw:

1. BreimmomanTe oTeT mo nabopatopHoil pabote Ne3.

2. Orperarp 1a BONPOCH N0 METOINKC CHATHA PaboTHL

3. Mars oTBETEl Ha BONPOCH NpenogasaTeNs.

Ceapmoe 3anaTHe (2 9aca) — BeINOTHEHIe PA0OTHL

Tema: «Opranusanns uuE10B. 00padoTka MACCHBOB H MACKHPOBAHIE JAHHBIX HA
yuebnom crenge YMEKs»
Hers pabomo::

1. H3ydyenne cnocoGOB OpPraHH3anup IHEIOR ¢ MOMONIEI0 YCIOBHEIX THepe-

XOI0B.

2. obpaboTKa MACCHBOB JAHHBIX H MACKNPOBAHHE JAHHBIX.
Faccmampiuisaemuie sonpocst:

1. Heenenosadne nporpaMMel 1: cyMMIIpOBaHHE 37IEMEHTOB MaccHBa

2. Hcecnenosanse mporpaMMe 2: HaXoxAeHIe MakcHMyMa

3. MccrrenoBanne mporpaMME! 3 peani3alig NeperIouaTenbroil gy K

Bocemoe 3arsTie (2 vaca) — 3a10iTa paGoTEL.

Tena: «Oprannzamia UNET0B, 00paboTKa MAaCCHBOB H MACKHPOBaHHE TAHHBIX HA
yueOnoM crenge YMEK»
e pabomwr:

1. Bemonante oT9eT no nabopatopHoii paboTe Nod.

2. OTBETATL HA BOOPOCH 10 METOINKE CHATHA PabOTHI

3. Jlare oTBETEI HA BONPOCH! NPENOABATENA.
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LITPARTHYECKHWE SAHATHA

[IpakrHueckie 3aHITHS MPOBOIAT COINIACHO PeKOMEHAALIAM H B (hopMe 13-
noxennoil B m.3 3. Temaruka n paceMaTpHBaeMble BOMPOCH! 110 KakIOMY MPaKTH-

JeCcKOMY 3aHATHIO MPHBEIeHE] HILAKES.
8 cemecmp (13 uacos)

Ilepeoe saraTie (3 gaca).
Tema: «Hayaenne ocaos paboTel ¢ koHTpomtepoM Mega-128»
Paccmampusaemue sonpocst.

1. Hayaenne xoMana BBOAa/BEIBOIA H NOTHYSCKIX ONEpalHii.

2. M3y4enne OCHOB HAMICAHMA HOporpaMM Ha acceMOlepe, peamn3yHONINX

normeckne qyHRIm,

3. Moaemmposannie padbotel nporpaMMel B ornagdnke PLC.

4. KoMnunupoBsaHie nporpaMMbl B MAIINHHEIT KO,

5. Ilepecrinka mporpaMM B KOHTPOJUIED TIPH IOMONIH OPOTPaMMaTOpa.
[pusmevanne: 118 KAOKIOTO pacCMATPHBAEMO BOMPOCa BAPHAHTEL 3anaHuil dopmy-
THPYKTCH COrnacHo m9.3.

Bropoe, TpeThe. 4eTBepTOE saHaTHg (6 uacon).
Tema: «HMsyuenne paborsl komtponitepa Mega-128 npu peammamim ocHOBHEIX
AFOPHTMOnE

Pacemampuisaemuie sonpocst:
1. M3yanTk OCHOBHEIE KOMAHIEL CPABHEHHA.
2. Hayauts paboty Taiimepa.
3. Cosgarek 3aBepuIeHHBIE KOMAH/IB PabOTHL KOHTPOIIEPA IO MOLIEPHRAHNIO
VPORHA.
4. Cosgark 3aBepIneHHEIe KOMAHIE paboThkl KOHTpoLIepa 0o (opMuposa-
HITIO 3aJepkex.
5. Cospare saBepilieHHBle KOMaHIB paDoThl KOHTpO/LIepa IIo 3alaHHOIl v-
TAHOBKE BBIXOJa B TpeDyeMoe 3HAUEHIE.
6. Co31aTh 2aBepmICHHEIE KOMAHIB paboThl KOHTPOIIEpA 10 hopMupoBa-
HIIA apapiiinoll CHrHATH3ALMI 10 3aJaHHBIM YCTOBHAM.
Hpumeuanue: 118 KaXKIOT0 pACCMATPHEAEMO BONPOCA BAPHAHTH 3a1aHuil opmy-
THPYIOTCA corjacHo 1m.9.3,

]._[FIT{JHE, mecToe. CeNbMOE IAHATILE !ﬁ JacoRp !

Tema: «H3yaenne pabotsl koETponnepa Mega-128 npu peami3amin 3aBepimeHHBIX
ANTOPHTMOE VIPABIEHHSY
Paccmampusaemme aanpocst:
1. Co3gasne OporpaMM noJIepHaHHS YpPOBHA B Dake B JBYX 3aJaHHREIX
AHANA30HAX ¢ YIeTOM 3aJaHNA paboThl KOHTPOIIepa B ABTOMATHYECKOM U B

PYYHOM pekiMe.




2. Co3maHne mporpaMM MOONSPAAHHA YPOBHA B pe3epRvape B NBVX
jafaHHBIX AHAla30HAX, ¢ VIETOM 3aJepiKH Ha BKITIOYEHH H BHIKTIOYEHHE B
ABTOMATHIECKOM H PVIHOM PEFRIIME.
Ilpumevanue: 118 KAKIOTO paccMATPHBAEMO BONPOCA BAPHAHTH 3a1aHuil opMy-
JHPYHTCA cOorjlacHo .93,

7.4 KOHTPOJIBHBIE PABOTBI

KoHTponeHBle paboTel NPOBOAKT COIMACHO PEKOMEHIAINAM 1 B hopMe, H3-
noseHHoi B n.3.4. Temsl U KOTHYECTBO BOMPOCOB B Ka#AJAOM BApHAHTE TecTa
npejcTaBieHsl HiLke (noaHeli nepedens M. 9.4). TeMs mpoHyMepoOBAHE B CO-
OTBETCTBHH ¢ y4eOHOI nporpaMMoil ANCIHITITHEEL.

eMEl — ONpeJleleHHe, CTRVKIVPA. THIIEL
[ATE BOTMPOCOR;

1.2. Oprasnsams oomena undopManneii 8 MIIC
NATEH BOTPOCOR!

; : Bl IOBEINEHNAY e KTHBHOCTH ITITH
NSTE BOIIPOCOB!

1.5. Ocnosrsie 3nementsl MIIC. Mukponpoueccop
OATE BONPOCOE;

1.6. OcHorHsble 3nemedTsl MTIC . [Tamare 1 verpoiicTBa BBOJA/BHIBOJIA

HETKIpEe BOMIPOCA;

1.7 118 H CC 0CODCHHOCTHL
[ATE BOIPOCOE,

1.5, [IporpamMmusie ocHoBE paboter MIT
NATE BOTIPOCOB;

1.9. MukpokonTposutepel. OcHOBR Opradi3alim
mIecTh BONPOCOB,

1.10. BHYTpeHHIIE I RHEIMHHEE CBA3H B MHKPOKOHTPOIIEPaX
ZIEBATH BOIIPOCOR;

1.11. AnnaparHble cpeicTha MHKPOKOHTPOLIEDOR
JMEBATE BOMPOCOB:

[ TB_HA M KOHTPOLIEPAX
JIERATH BOIIPOCOB:
1.13 Bregenne: MukporoHTposuteps cepun PIC u AVR
MIeCTh BONPOCOB,
1.14. TIppuHIMNE pabOTRL, ODI: -
HILT KOMaHJ 118 MEKpokoHIponrepos PIC n AVE
MIeCTh BONPOCOR,
.15 TAHIIEANNE 00MeHa ¢ B [ -
HIA 18 MukpokorTporrepos PIC 1 AVR
BOCEMB BOIPOCOB,
1.16. CnemnankHile (hVHKITHN §

LAVR



BOCEME BOMNPOCOB,

1.17. Ocoberroctn nporpaMMipoBaHIg 11 OTIAIKIL Pa3paboTka NporpaMs-
HOTO Koja jang MukpokoaTpomepos PIC 1 AVR

CEME BOTIPOCORT

PIC u AVR
1.19. MaxkeT MuEKponponeccopHoil cHcTeMbl H OporpaMMiapoBaHie I[po-

ctTefimmx 3anay 118 MOUKpokoHTponiepos PIC u AVR

HEThIPHAANATE BOMPOCOE.
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8. METOJHYECKHE YKA3ZAHHA ITO OPI'AHH3AILIHH
MEKRCECCHOHHOI'O H 9K3AMEHAIIHOHHOT'O KOHTPO. 15
JHAHHH CTY/JEHTOB

Opranmsanng aTTecTaliuH CTY/IeHTOB, IPOBOJHTCA B COOTBETCTBHN ¢ MOJIO-
AeHameM AMI Y 0 KypcoBBIX 3K3aMeHax H 3aveTax (Janee mpHBe/ieHa BhINHCKaA 03
MOTOAKEHHA):

2.1. Opragmaiis aTTeCTAIIHH CTYI8HTOR B VHHBEPCHTETE [0 CHeUHATEHOCTEM H HANPARICHHAM
BLICIIETO NpodecCHOHATEHOTD O00pPaIoBAHNA PerTaMeHTHpPVETCE paboanM yueOHEIM [LIAHOM,
pacnHcaHEHeM y9eOHBIX 3AHATHI H NporpaMMaMH VaeOHEN THCITHITTHH, VTRePAIAeMEIMI B Ve-
TAHORTEHHOM B YHHBEPCHTETE MOPAIKE.

KoHTpoms 3a KadecTEOM oCBOCHHA cOpaloBaTelbHBL NPOTPaMM OCYyIIecTBIgeTcs YTEM TeKy-
el BHYTpHCeMecTPOBoil arTecTalHl, peKTOpeKoll KOHTPOTEHOH ATTECTAINN, MpoMeskyTouHoT
aTTeCTAITHH CTYJACHTOR B (JopMe KYPCOBBIX IKIAMEHOB H 2aUeT0R H HTOTOBOM ATTECTALHH BHITY-
CKHHEOB.

2.2. KypcoBble x3aMeHEl H 3a9eTsl NPOBOIATCA MO THCIHILTHHAM VTBEPREISHHOTO yiueGHOTO
ITAHA TT0 COOTBETCTRYIONMMM CHEIHATEHOCTAM H HANPARTEHHAM BRICIIETO NPO(HeccHOHATEHOTO
obpazoBaHnA. 3HAHHA, YMEHHA H HAERIKH O0YUAKIIErocs ONpele/MioTes olleHKaMH "OTIHIHO,
" xopomo", " vIoRIeTBOpHTeIEHO", " He VIORTSTROPHTETRHO", "1auTeHO" H "He3a9TeHO".

2.3. CTvaeHTH, 06yqarlHecs 0o OCHOBHRIM NPOIPAMMAM BEICIIEro opodeccHosaIsHore ofpa-
I0BAHHA, CHAKOT B Tedenne yue0Horo roga He Gosee 10 3xzameHor H 12 zavetoR. B 310 9HCI0 He
BXOINT ATTECTALHA 00 (PHIHTecKoii KVIETYPe H (aKyIbTa THEHBIM IHCITHILIIHAM.

CrvIeHTH, o0VY9aKiIHecd B COKpAallleHHEE CPOKH (110 HHIMBHIVAILHBIM IUTAHAM), B TeueHHe
yueDHOTO TOIA cAaT He Donee 20) skzaMeHoB H 24 1aueTos.,

2.4, Cpoxn npopeleHHA KYPCOBEIX 3@9eTOB H 3K3aMeHOB (3K3aMeHalHOHHAS CeccHA) H HaTano
OUeperHOro vIeGHOTO ceMecTpa VCTAHABIHEAIOTCA rpadEKon yaebHOTO Npoliecca, YTBep#LeH-
HEIM [IPOPEKTOPOM [0 yaeOHOof pabore.

Pacnucanie 353aMeHOB COCTARTAETCH B COOTBETCTBHH © IPAHEOM yIeOHOTO NpOIEcca, VIBep-
AMAeTCcA MpopekTopoM Mo yuebHo-RayaHOH paboTe H ToROINTSA A0 CREISHNA MpemojaBaTeteft
H CTYIEHTOR He MO3Hee, YeM 3a JRe HeleldH T0 Hauata ceccH. Pacmicanie cocTaRmeTes Ta-
EHM 00paszoM, Y4TOOR HA MOATOTOBEY K JK3AMEHAM 0 KAaI00 JHCOHILHE ORUIO OTHEIEeHO He
MeHee 3 IHeil. HCKMO9ad JeHs Npelsaymeroe sxzaMeda. [lo ¢cormacopanmo ¢ JekaHaMH H 3age-
OVIOIHMH COOTRETCTRYEOIIHX Kadelp OTIeTLHBE SK3aMeHEl (3a4eTH) MOTYT MpoBOAHTLeA B
TeUeHHE CEMECTPa M0 3aBePIICHHE MpPeNoIARAHNS THCTIHIUTHHEL

8.1 OPTAHHIAIM A MEKXCECCHOHHOI'O KOHTPOJILA

B cOOTBETCTBIM ¢ BRINEMPHBEIeHHBIM NonokeaneM AmI™Y pexomennyercs
CHAeAyONIHil cnocol MeACeCcCHOHHOI aTTecTalluN CTYIeHTOB. ATTEeCTalNsg NPoBo-
IITCd ABAXIEL B ceMecTp. ATTECTAIIOHHAS OIEHKA CKIANLIBAETCH M3 CAeIYIOMIHX
KpPHTEpPHEB!

- OLEHOK MOTYUeHHBIX HA COOTBETCTBYIOMINX KOHTPOIRHEIX paboTax;

- OLEHKI XapakTepi3viomeil BLIMONHeHHE H 3aIIHTY 1adopaTtopHeIX padoT:

- OLCHKH XapakTepH3yIomeil padoTy CTYASHTOR HA NPAKTHYECKITX 1 CEMITHAPCKIX
FAHATHAX.

IIpn stom npenMymecTBeHHEIM BecoM 00alal0T OLEHKH, XapaKTepH3yH-
e HepcoHATbHOE YCBOSHHE MaTepHarna CTYIeHTOM (OLeHKH M0 KOHTPOILHBIM
paboTam 11 OOEHKI., XapaKkTepH3yoInas BEIoTHeHne nabopatopusix pabor). Onen-
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Onensn, xapaktepisyiomme paboTy CTYIeHTa Ha NPaKTHYECKHX 3aHATHAX, B
OOTMBIINHCTBE CTydae MOEKST VINTHIBATECA B POTH MOBHIIAIOMIE, ecln TakoBas
pabota cTyIeHTa IMeeTCs.

8.2 OPTAHM3AIINAA SK3AMEHALMOHHOLO KOHTPOJIA

B cooTBeTCTBHN © BRIIDENPHBEASHHBIM NonoxenneM AMI'Y HTOroeeie 3Ha-
HIA I VMEHHA CTYICHTA ONPEISTAIOTCE OEHKAMH (OTIHTHO», «(XOPOIIO», «VI0B-
TeTBOPHTEIRHO» H «HEYIORICTEOPHTEIBHO», «3A4TEHO» H «HE 3a9TCHO». YHed-
HBIM TUIRHOM NpeIycMaTpHBaeTcd YeTHAd cata sk3amena (7, 8 cemectp). OcHos-
HEle BOIPOCHL, HA KOTOpPEIE CTYASHTY TPEIACTONT OTBETHTH Ha IKIAMEHE, onpene-
IATCA 3K3aMeHAHOHHEIM OmneToM (m.11).

JKIAMEHAINIOHHEIT OHIET COCTOMT M3 JABYX TEOPETHYECKHX BONPOCOB H
TPETHErO — MPaKTHYECKOro (B paMKax KOTOPOTO CTVAEHTY IpelnaraeTci pellnThb
npeiokeHHEle 3agatn). B paMkax BTOpOro sx3aMeHallNOHHOTO BOIpOCa CTVIEH-
TV NpeIcTaBIgeTcs BO3IMOKHOCTD CaMOCTOATEIEHO BHOPATE HEOOXOMHMYIO CXEMY
ana oTeeTa Ha onpoc. Jlannad cxema mpejaHa3HaueHa: ¢ 0JHOIl CTOPOHE! 114 00-
JMer1eHns cAauH CTYIeHTOM 3K3aMeHa (K cxemaM IMeeTcd CBoOOOHEII JOCTYI, H
HeT HeoDXOJIMMOCTH 3ay4HBAHIS OOMBIIOT0 KOMHYESCTBA HEHYEKHON mHpopMa-
L), ¢ ApYroil CTOPOHH A1 ONEHEH NOIHOro 00beMOM 3HAHMIL CTy/AeHTa (MOKeT
OBITE BRIOPAHO MPOMIBOIBHOE KOMMUECTBO CXEM, HO HeoDXOJNMOCTE H JOCTATOY-
HOCTE BRIOOpA TAK e OLEHNBASTCH HA YK3AMEHE).

Cryaenr, npossapimHe ocoBRIC VCICXH B OCBOCHHM JMCINTLITHHEL (CTO-
OpoLEeHTHAA [OCeaeMOCTh 3aHATHI, YememHoe BRIIOIHSHNIE IaHa 0o ¢xade Ja-
DopaTopHEIX padoT, oTIH4HAa8 padoTa Ha NpaKTHYeCKIX 3aHATHAX, NOTy4HBIIHE
OILIEHKY OT/IHYHO HA KOHTPOJBHEIX padoTax) MOTYT OBITE 10 Pe3ynbTATAM BRINIOI-
Hennd tecta (eM. 1m.10.2) ocBobo#kIeHB OT OTBETA HA OJIHH I HECKOIBKO 3K3a-
MEHAIHOHHEIX BOMPOCOB.
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9. KOMILTEKTBI 3A IAHUH

91.FFY

Bapuanm 1-2008.
Ha ocHoBe MuKpokoHTpomIepa paspadoTaTe VCTPOHCTBO, BRINOIHSHOMIEE Cle-

aytormme (PVHKIN:

ITogeuer xonmdecTBa BXOOHBRIX ANCKPETHRIX CHIHATOB, MOCTYHIAIOMIIX OT
kHOnEH SB 1. KommiecTBo mocTynuBInnx AMITy IhcOB HEOOX0IIIMO OTPA3NTh Ha |-
cerMeHTHOM Jauciuiee (TakmuM obpazoM, oTobpaxaemele qiena oT «O» 10 «9»). B
paspaborke npelycMoTpeTh KHONKY c¢Opoca SB2 m cxemy aBTOMAaTHYECKOTO cOpo-
cA CHETHITKA NPH TOCTITRSHI qrrcna « 10w,

Bapuanm Ia-2009.
Ha ocnome muxpoxontponnepa paspaboTaTe VeTpoiicTBO, BEINOTHAIOMIEE Clle-

myromme (pyHKIm:

Otobpamenns Ha 7-CerMEHTHOM THCIUIEE INECTHANNATEPHUHBIX THCEN OT
«l» 1o «Fn. Ilpn sanycke yeTpoiicTBa Qo/DKHO oTobpaxateed «An. [Ipn HamaTim
KHODKN «SB+» orobpakaemoe uncno yeemriueaercs Ha eanauuy. [Ipn mamkarim
kHONKN «SB-» orobpamaeMoe umcIo yMenpmaerca Ha equanmy. [lpn ogHospe-
MEHHOM Ha®aTun KHonok «SB+» m «SB-» cxema cOpaceBaetcs. @akT noctmxe-
HiA «(» CHTHATHINPOBATH 3WKHTAHIEM cBerommona «VD-miny, a JOCTIGKEHHA
«I'» CHIIATHINPOBATD AT AIIHEM CBCTOARe A « VD -maxs.

Bapuwanm 16-2009.
Ha ocHoBe MHKpoOKOHTpoLlepa pazpadoraTe YCTPONCTBO, BEIIOIHAMOMIEE Cle-
myromne GpyHKIpm:

Cpasnenna 2-x sBenennsx 4ucen. Ilepsoe ancno BBogMTCE DpH HAKATHH
kHonKn SB 1 n BeiBoanTes Ha | nepeslii ceMucerMeHTHBIN ancnneil, BTopoe - MpH
HaxaTin kKeHonki SB2 n peiBoanTes Ha 2 nepBwll ceMucerMeHTHENO Aucnneil. [To-
PANOK BROJA YHCENT MPH HAKATHH KHONKH H YASPRAHIN €€ Ha TpoTmEeHnn 1 cex
— uHeco ysemmunpaercd Ha «l», n Tak go «F», nanee cnexyer «0O» u nponemypa
nosTopderca. [lpnm Haxkatnn kHomke SB3 BBeleHHBle 4WicIa cpPaBHHBAKTCH, H
MAKCHMATLHOE HIICI0 MPOIO/DKAST 0ToOPaKaTECH HA COOTBETCTBYIONEM JHCIITE:,
MEHIMAIBHOE YIATAETCH (COOTBETCTBYVIOMMIT CeMHCErMEHTHBII JNCTITIEi racHeT).
[Ipn Hakatum kHonkn SB4 — noBropsercs ra e npolelypa [0 CPaBHEHIED,
TONBKO HIMETCH MEHHMATEHOE THCIO0,

Bapuanm 2-2008.
Ha ochoBe mukporoHTpomiepa paspadorare YCTPONCTBO, BEIIOIHAMKMIEE Cle-
ayomne pyHKIm:

3By4aHile JHHAMIKA B TpeX He3aBHCHMEIX pexumax. [lepewiii pexcum - He-
npepHBHLIT 3BYK (npn Hakatoii kaonke SB1). Bmopoit pexcum - npeprisaomnecs
CHTHAIBI JUTHTEIBHOCTRIO 2 CEK, ¥epes HHTepeal 5 cek (pe&uM akTHRH3IHpYyeTes
ONHOKPATHREIM HaxaTHeM kHonku SB2). Tpemuii pexcum - curHamsl 1mTenbHO-
CTBEO 5 ceK, Hepes nHTepsBal B 1 cek, KOMMYecTBO KOTOPRIX [pelBapHTe/lbHO CO-
XPAHEHO B NAMATH (BRIIAYMA CHTHATOB AKTHRH3HpPYETCS OJHOKPATHBIM HAaXAaTHeM
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Ha KHonky SB3). KomrdecTBo coXpaHeHHBIX CHTHATOB 3aXaeTcd MyTeM HaKaTIA
kgonkn SB4, mpm aToM cuHTEIBacTCH M coXpaHdgercs B MaMATH 3-X paspadHoe
JABOHYHOE YHCIO OIPeIerqromes KOMHIeCTEC BhlIabacMblX HMMIOYV.ILCOR B Mipemib-
EM DEMCHME.

Bapuanm 2a-2009.

Ha ocuoBe mukpoxoHTpomnepa pazpaboraTe VCTpOHCTBO, BRINOIHSIOMIEE Cle-
ayromme (PVHKI:

Osryausanne koMnosunnn «Metallic — The Unforgiving». [lpu paspatorke
Hcnoab3oBare 3 AnHampka (1 Gonemie). 3anyek KOMIIOAMIIHH OCYVIISCTBHUTE MpPH
pagaTnn kHormkn SB1. Ilpourpribamie «3aHOBO» peamn3oBaTs NPH HAKATHH
kHonkn SB2. Ilaysy B npourpeBaHHl peaTn3oBaTh TPH HAXKATHN KHoKN SH3
Bapuanm 3-2008.

Ha ocHoBe MHKpOKOHTpoOTAepa paipaboraTe VCTPOHCTBO, BEINOIHAMOIIEE Cle-
ayromme (pyHKII:

Ynpasnenus aBIKeHHEM Uepes nepekpectok. CUNTaTh, YTO YCTAHOBICHO 4-
e JeTHpex CTOpOoHHHX cBeTodopa. JImHTeMEHOCTE paspemaromero (3anpemaiome-
ro) curaana pasHa 15 cex. [JIHTeNEHOCTH MpeayIpeRIaroero cHrHamza 2 cek.
[Ipn Re0OX0AMMOCTH HCIIOIL30BATE JOMOMHITENLHEIE TOTHYSCKHE CXeMBl,
Bapuanm 3a-2000,

Ha ocHoBe MHKpoKOHTpOXIcpa paspaboTaTe VCTpPOIICTBO. BBINOTHAIOINEE Cle-
ayromne pyHKIm:

Vupasnennd IBmKeHIeM Uepe3 NSPEKPecTOK ¢ OMHIM cBeTodopoM H HHIN-
KATOPOM OCTABIIEIOCH BPEMelH IOpeHns CHrHAna. J{THTensHOCTE paspeatomicro
(sampemariiero) curgana paeHa |5 cek. JanTensHocTs npeaynpekIarmero
(xenroro) cureana 2 cex. Hunukanug ocTasmierocs BpeMeHH NODKHA OCYIIECTB-
TATHCH ¢ MOMOIIEKY 2 CeMICErMEHTHEIX HHIHEATOPOB l:_ﬂEL‘HTEI[ CEKYHI I IeThle
cexyunbl). JlomonHHTENbHO TPeIyCMOTPEThH COBMECTHOE TOpEHHE «Kpac-
HEII+KeNTRID» OpH HepeKTovYeHHN Ha «3eNeHli» («3eneHslilKeaTaily opu ne-
PERTHOITEHANR Ha l".l'tpﬂCI'l'hIfl??} H TpexpasobBoe MHUTaHNE «3e]IEHOTOY MpH NMepekik-
HEeHHH HA «KPacHBII».

Bapuqun 4-:2008,
Ha ocHOBe MMKpOKOHTpOMIEpa pa3padoTaTe YCTpPOIICTBO. BBEIIOIHANOIIEE Clie-
aywowne GyHKIm:

berymaa ctpoka m3 5-1u cBeToauoA0k. [Tpi 3ToM NpH HAKATHE HA KHOIKY
SB1 — zaropatorca Bee ceeroanoasl. [Ipn waxkarun Ha kHonky SB2 — TyxHYT Bee
(copoc). [lpn Haskatnn Ha xHOOKY SB3 peanmsverca peknM ogHOTO «berymero
muonay. IIpn oqnoBpemennoM HaskaTud Ha KHonkn SB1, SB3 — nocienoearensHO
3aropalTcA CHaYalda OMMH, 3aTeM BTOPOIl H T.JI. CBeTOAHOBI TYXHYTH JHO/ILI Ha-
YHAKT AHATOTHYHO, HAUNHas ¢ nepsoro. [lpn mamaTnn ogHoBpeMenno ua SB2,
SB3 — peammyercs peskMM MHTAHHH — OEPBBIl QH01 MHTaeT ¢ 9acToToll | pas B
CeKYHIY, BTopoii — | pas B 2 cexymasl, TpeTii — | pazr 4 cex. n 1.1
Bapuanm da-2009.
Ha ocnoBe mukpoxonTpomiepa pa3paloraTe YCTpOficTBO, BEINOJIHANIMIICE Clle-
myronme (PVHKI:
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berymasa cTpoka m3 8-n cpetoanonoB. IIpn HaxkaTnn Ha kHonky SBI — mo-
crenoBarensHo saroparotcas VDI, satem VDI n VD2 11 Tak manee; 3aTeM TYXHVT,
HaunBas ¢ VD8 (unTepBan mexny cobwimaamu | cex). Ilpn maxatin Ha xnonKy
SB2 — mocnenoBarensHOCTE MeHdgeTcs. [Ipn HamaTnn Ha kHonky SB3 — opranunsy-
erca cOpoc. [Ipn Haxaroil kHonke SB4 — paboTaroT TONBKO YeTHBIE XHOMBL MPH
HaxaToH SBS — paboTanT TOMBKO HeYeTHRIE THO/IbL

Bapuarnm 5-2008.
Ha ocHoBe MHKPOKOHTPOMIEPa pa3padOTaTe YCTPOICTBO, BBHIIOTHIIOMIEE Clle-

ayronine yHKIN:

Orobpamenne mvean (Ha ocHose LCD-matpimiel), akTHensnpyemoe mpi

HaxaTnn KHonkn SB1. M sapepmaronmrecs npu vHaxaTin KHomkH SB2.

Bapuarnm Sa-2009.

Ha ocHoBe MUKpOKOHTpomiepa paspaboraTh VCTpoICTBO, BEINOTHAIONIEE Clle-
ayromme (pyHKII:

Omnpoc coctosnng 2-x knornek SB1 n SB2. 3anpoc Ha HaxaTHe If pe3ynsTaT
onpoca orodpakarts Ha LCD-matpuny. Tak cragama Gerymeit crpokoil BrBomirTes
zanpoc «HammuTe xpomky l», ecnm mocne sampoca Oblla HaXaTa OPABIUIBHAS
KHOIKA, TO BRIBOAATCA coodmenne «lIpapiuibHo!», ecan KHOMKA OblTa Haxara He
NpaBHABLHAN, To BeBoauTcs coobmenne «He mpasmasao! Hamounre wuOmky 1x.
AHanormiHo mpousBoaHTea padoTa co BTOpoil KHonkoil. Ecin B Teuenne 5 cexyHa
He HAKATA HHKAKAas KHONKA (HA COOTBETCTBYIOIMINIT 3ampoc) TO BRIBOJINTCH CO00-
menne «Bpema ncrexno's». 3anpockr Ha HaxkaTHe Kakoil-1ub0 KHOMNKH IMOBTOPATE
CHYHAHULIM 0DPRioM.

Bapuwarnm 6-2008.
Ha ocHoBe MHKpOKOHTpoLlepa pazpadoraTe YCTPONCTBO, BEIIOIHAMOMIEE Cle-
myromme (pyHKIHN:

Orobpamenne HOMepa Hamatoil kHONEH (Ha ocHoBe LCD-marpnuwi). Ilpu
3TOM HeoOXOIHMO HellpepBsIBHO MPOBOIHTE ONPOC 7-MH KHONOK (XarT4ukos). Ecim
He HaKaTa HIKaKkad KHOIKA — BRIBOAHTE Ha ANCIUIel 3a0poc HaxkaTid (caM 3anpoc
cthopMyTIpoBaTE MPOM3IBOMLHEIM 06pasom). Ecmn Hakata Kakag-mmGo KHONKA —
Ha JHCILTel BEIBECTH HOMep HakaToil KHoOkH. KHONKH B veTpolicTee peannsoBars
¢ ukcarmeil Haxatud. [IpeayeMoTpers BOIMOKHOCTS aHANN3a CHTYALNIL, KOTAA
HAKATO HECKOJIBEKO KHOIIOK.

Bapuanm 6a-2009.
Ha ocHoBe muxporoHTpomiepa pazpaboraTe yeTpoilcTBO, BEIIOTHSIOIIEE Clle-
ayromue pyHKIm:

OTtobpaxenne HOMepa HakaToll KHOTIKH Ha ceMucerMeHTHOM micniee. Ilpu
3TOM HeoOXOIHMMO HeNmpepHIBHO MPOBOANTE OIPOC §-MH KHONOK (Latduxoe). Ecou
HE HakaTa HUKakad KHOMKa — BRIBOIMTEL Ha JHCIIIEN 3anpoc BaxaTua (byxea F).
Ecnn HakaTta Kakad-1u0o KHONKA — Ha JAHCIUTEIl BRIBECTH HOMEP HAKATON KHOIKIL.
Knonkn B ycrpoiictBe peammsosars ¢ (ukcanmeil Haxatud. Eciom Haxato He-
CKOIBKO KHOMOK — TO HE0OXO0AMMO BBIBOJAHTE [OCIIEIOBATEIRHO HOMepPa HAKATRIX
KHOMNOK ¢ HATepBatoM B 1 cek (Ipn aTom, ecrm HaxaTa kaonka SB1 — somepa BeI-
BOJISTCHA, HAMHHAA ¢ MUHIMATRHOTO, ec/Ii KHonka SB1 He Hakara. HoMepa BEIBO-
IATCA, HAYHHAA ¢ MAKCHMATBHOIO).
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Bapuanm 7-2008,
Ha ocuoBe MuKpoKOHTpoXIepa paspadoTaTe YCTPONCTBO, BEIMOTHAMIOMIEE Clle-
myromme (pyHKIm:

PaspaboTtars cexyHmoMep peanbHOrO BpeMeHH Ha OCHOEE /-H CerMeHTHOIro
macies. Ha cexyraomepe oToOpakare MEHYTH (0IMH HHIHKATOP) H CEKVHIBI
(aBa muankaropa). CekyHaoMep akTHBHSHApyeTrcd NPH HAMATHH Ha kHouky SBI1.
3anoMuHAET BpeMA — OpH HakaTHH Ha SB2 (mpn 5Tom oTcueT BpeMeHH He ocCTa-
HABIMBACTCA, a TeKymee BpeMs 3anommuaercs ). Odmuii cTton cexyHaoMepa pea-
mrzoBaTe Ha kHomke SB3. KommecTpo 2anoMHHASMEIX OTCHETOB paBHO 4-eM.
Orobpakenne 3aoOMHEHHBIX OTCHETOR BPEMEHH Peani30BaTh IPH HaKaTHH O/THO-
BpeMeHHOM Haxartoil kHonke SB3, u npn naxatun SB1 (ecim SB1 maxnvaercs
OHH pas — NepBoe 3aloMHEHHOe 1HCI0; ect SB1 HaxmMaerca 2 pasa moapad —
BTOpOE 3aNOMHEHHOE 9HCT0 I T.0L.)

Bapuanm 7a-2009.
Ha ocnome muxpoxontpomnnepa paspaboTaTe VCTpoilcTBO, BEINOTHAIOMIEE Clle-

mytomme pyHKIm:

PaspaboTare ceXvHIOMEpP pealbHOIO BpeMEeHH HAa OCHOBE 2-X CeMHCETMeHT-
HEIX AHCIUIeeR (NepBhll oToOpakaeT CEKYHIBL, BTOpoll MIHVTH). IIvek oTcuera
peammsoBatk npH Haxatnn kwonkn SB1. OctanoBky orewera peaansoears mpH
paxaTHn KHonkn SB2. Ilpu >ToM npeaycMoOTpers pealnsaniio OpiMore 1 obpart-
HOIO OTcYeTa: TaK Npo padoTe cXeMEl ecin OJHOKPATHO HAKHMAeTcd KHomka SB3,
TO OTCYET MeHSeT CBOe HanpapineHne (ecan BpeMsa VBeTIMHBANOCH, TO TMOCTe Ha-
AATHA YMENLIIAETCH, H 1A0DOpOT).

IIpumenanue: Konrpowaep xoxeH o0bite PIC 16F84, a caMa paspabotra Oe3
JOMNOTHHTETEHBIX CXeM.
Bapuwanm 8-2008.
Ha ochose mukKpokoHTpomiepa paspadoTaTe YCTPOICTBO, BBEINOTHAIOIIEE Cle-
ayronme dyHKIN:

YcTpolicTBe yIpasleHHd TeMOCPAaTYPHEIM pekHMoM. CHHTATE 9TO CHTHATIBL
OT «JATYNKA TEMITEPATYPRI» I OT «3AJal0llero VCTpolcTBay MpeIcTaBIseT coboi
tokobbie curaan 0-5MA. Yopasnenne (I0cKpeTHBII CHIHAN Ha OTKPLITHE B CIOPO-
Hy Oo0IbIle W MEHBINE) [0JaBaTh HA HCIIONHHTETRHKI MEXAHHZM MOCTOAHHOI
CKOPOCTH — KNaNaH. YNpapnfiomes Bo3aeicTBHe CPOPMHEPOBATE 10 JAKOHY «ITPO-
NOPLHOHATBHOTO PEryIHPOBaAHILA»
Bapuanm 8a-2009.
Ha ocuope muxporoHTpomiepa paszpaborare YCTpoiiecTBO, BBIIOIHAKIIEE Clle-
ayroume (PYHKINN:

YerpoiicTRO yIpaBIeHNs TeMIepaTyPHBIM pekuMoM. CHHTATE 9T0 CHIHAIBI
OT «JaTHNKa TEMICPaTYpPhl» 0 OT «3aJal0llero ycTpoiicTa» NpejcTaBnger codoH
AHATIOTOBHIN CHIHAN (HX H3MEHeHHe CMOJSTHPOBATE C MOMOIIBI0 MOTEHIHOMET-
pa). YnpagneHme noaaeTca Ha NCMOTHATETBHBIN MeXaHH?M [IOCTOAHHOI CKOPOCTH
(knamas) B opMHpYETCH 10 3aK0HY MPONOPLHIOHANLHOIO peryanpoeaaus. Ecmm
KIIaNaH J0IKeH ORITh «OTKPRITH, To 3aropaetca ceetoanon VD1, ecmm tpebyertcs
KIamaH «3aKpelTe» TO 3aropaerca ceeroqon VD2, Kianas «oTkpeiBaercsa» ecin
CHTHAIT OT «JIATHHEA TEMIEPATVPhI» MeHBIe YeM 0T «3alakllero verpoiicTeay 1
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HaobopoT. MHUHHMATEHAS ATHTETRHOCT CHIHATA HA «OTKPBITHE» HIH «3aKPBI-
tier | cex mpn paccornacopasmn 10%, 2 cex npn paccornacosaaun 20% i 1.1
Bapuanm 9-2008.

Ha ocuoBe mukpoxoHTpomiepa pa3padoTaTk VCTPOHCTBO., BEINOIHSIOINEE clle-
ayomne pyvHKIm:

Yenosroe oTobpaxkeHne VpoBHS BXojJHoro Hanpsaenus. PaspaboTky mpo-
sectn bE3 nenonesosanns 3apepmennenx cxem ALIL Ilpn stom sanannoe B npo-
rpaMMe Ga3oBoe 3HAYEHIIE HANPSKEHAS CPABHABATE © BxoasmuM. Ecan mampsaske-
HHE BXOJHOE HalpsKeHHE «MeHBINe» 3aJaHHOTO 3aropaercf cpetoanon VDI —
«OTpHLATENTbHOE HANPAKEHAE», B NPOTHBHOM cIydae cBetoamex VD1 me ropnr.
[Ipn sTOoM npexycmorpers oTobpaxeHne NPOIeHTHON pazHoCTH Ha T-11 CerMeHT-
HOM Jucrtee (Tak pasHuna go 10% coorsercryer undpe «l», no 20% coorser-
crayeT midpe «2», W T.1.)

Bapuanm Ya-2009.
Ha ocnome muxpoxontponnepa paspaboTaTe VCTpoilcTBO, BEINOTHAIOMIEE Clle-

myromme pyHKIm:

Otobpaxenne ypoBHA BXOAHOro Hanmpixenns. PaspaboTky nposectn Ha
MHKpoKoHTpoLIepe Oe3 scrpoerHoro AlILI (¢ nonmomuurensHeiM MoayaeM ATILI).
JmamazoH BXOAHOro aHanmmsupyemoro xHanpmienua ot 0B no 1.5B (zazaetca mo-
TeHmnoMeTpoM). Pesyabrar oOpaboTke BRIBOANTE Ha 2 ceMHCErMeHTHBIX MH/HKA-
Topa (HepRril HHAHKATOP 0TODpaKaeT Nensle eiHINb, BTOpoil - 1ecqThie).

Ilpumeuanne: Peanmzopate cXeMy Ha OCHOBE MIKPOKOHTpoOIepa
PICI6T 84, cxema ALIT]  mobax.

Bapuarnm 96-2009.
Ha ocHoBe MHKpoOKOHTpoLlepa pazpadoraTe YCTPOMCTBO, BEIIOIHAMOMIEE Cle-
myromme (PyHKIH:

Perymuposanne ocpemennoctn. CHHTATH, 9TO OCBEIMEHHOCTE B KOMHATE
AHATIEAPYeTCA ¢ NOMOMBK (POTOAATINKA, HMEEOIIEro aHalnoropslil sexon. B 3a-
BHCHMOCTH OT YPOBHS OCBEINEHHOCTH [OKHBEI OBITE BKIFOYEHH. OJHA JIAMIA
(ceetoanoa VD), age maMnel (cretommox VD1, VD2) n t.n. Beero namm — po-
CeMb.

[Ipumedanne: PeamnsosaTh cXeMy Ha OCHOBe THOOIO MHKPOKOHTPOILIEpA C
BeTpoeHHEBIM ALIIL Hanpimvep - PIC16FR734.

Bapuanm 10-2008.
Ha ocHoBe muxpoxoHTpomiepa paspaboTaTe YCTpoiicTBO, BEIOTHAKINEE Cle-
ayromue pyHKIm:

[Ipuanmn vopasienns KoaossiM 3aMioM. [Ipn Haxartoil kHOmKe SB1 — mo-
C/IeIOBATEIBEHO BROIUTECH KOMDMHAINA 03 Tpex uudp. dakt BBoga undpsl cur-
HanH3HpyeTca ceeToBbiM aumogoM VDI, Ilpn pazoumiryTtoii kHonke SB1 sBenen-
Has KoMOHHaINA nNpoBepsercs. Eemi ancno coBnagaert ¢ 3aJaHHBIM, TO 3ATOPASTCA
ceeroguog VD2
Bapuanm 10a-2009.

Ha ocHoBe MHKpoKOHTpOLLIepa pazpabDOTATE VCTPOIICTBO, BBINOTHAIOIICE Clie-
ayiomne GpyHKIN:
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Koaopeii 3amor. Maanxkanmg pexuMa TporpaMMIpoBaHiIg ocyIecTBISETCS
¢ moMomreio mnoga VDI, pesamva pabots ¢ noMomsio anona VD2, Eenn 2aMoK
OTKPHIT, TO AomkeH ropers quon VD3, Beog xoMOnHALHN ocymecTBISeTCA ¢ HO-
mMombi KHonok «SB1, SB2 .. SB8» Oxonuanne sBoia (NpoBepka KOMOHHALIH)
ocyiecTageTcd npa Haxatnn xkeonkn SBO. Ilpn nmeppoM BKIOHEHIH CXeMa Me-
PeXOINT B pekHM «paboTa», NpaBIUIbHOI KoMOMHallell Ha OTKpPLITHE SBIfeTCs
«00000000». B cxeme npeaycMOTpeTh peikiM HeOJHOKPATHOID ABTOMATHIECKOTO
nepenporpaMMIpOBAHIA: TMPH BBOE «NpaBIIBHON KoMOHHAMMID H HaxkaTnn SBO
(mposepka), zaropaetes VD1 1 VD3 (3aM0K OTKPEIT), MOKHO HIMEHUTE COCTOSA-
aine «SB1. SB2, . . SB8» (nwosas xombnnamma) n ornyckannn xxonmkn SDO, mmon
VD3 tyxHer — cucTeMa HepexoiT B PEXKITM MPOBEPKIL.

Bapuanm 11-2008.
Ha ocHoBe MHKpOKOHTpOTAepa paipaboraTe VCTPOHCTBO, BEINOIHAIOIIEE Cle-
ayromme (pyHKII:

«Asbyka Mopsen. [lpn 5ToM KHOMOMHBIMH BHIKTIOHATENAMI «¢ (UKCHpO-
BAHHBIM HAJKaTHEM» 3ajJaeTcd CHMBOJ, KOTOPEHIl HaJo nepenare (3ajaHne mepena-
BAEMOTO CHIHATA COOTBETCTBVET NPHHIHITY 7-H cerMeHTHOro ancrued). [lepena-
11 CHIHATA COOTBETCTBYET TOpeHHe «3e/eHHOr0 NEAKaTopay (csetoanona VDI).
OTcyTeTBHE MEpesadn COOTBETCTBYET TOpPeHHE «KPACHOIO HHIHKaTopay (cBero-
mnona VD2). Cureanel nepegaroTed no HaxaTHio KHOOKH SB1. Buxoankie curaa-
IR OpMUPYVIOTCE Yepe3 3BYKoBoil JuHAMHE. Beero aHammmnpyeMelX CHMBOIOB
necars — mugps1 o1 «0» 10 «9On.

Bapugnm 11g-2000,
Ha ocHoBe MuKpoKoHTpodlepa paspaboraTe YCTPOIICTBO, BBINOTHAMIIEE Cle-
oyromne QyHKIm:

Orobpaxenne 3-x BBeseHHBIX cHMBOMOB. [IpH 5TOM KHONOYHEIMH BBIKITIO-

HATEMAMH «C (QUKCHPOBAHHBIM HAKATHEM» 38/1aSTCA CAMBOI, KOTOPHIl HAZL0 OTO-
OpazuTk (3alaHie NepeJapaeMoOre CAMBOIA COOTBETCTBYET OPHHUEIY 7-H cer-
MeHTHOro aucnied). Orobpaxenne BBeJeHHOIO CHMBOJIA OCYIIECTRITE HA OCHOBE
ceMucerMenTHoro aucrnes. Ilpenyemotpers knonky SBO (ecnm naxara, To comM-
BOI BBOJIHTCH, OTHYIIEHA - BEIBOJIHTCA).
[Ipn akTHBHOM peknMe «BBOOa»: ecini HaxaTa SB1 — cunTeiBaeTcd cMBOI 1 3a-
OOMHHACTCA Kak | -E1il BBeICHHEIN, ecnn HaxaTa SB2 - cunreiBaeTca cuMBOI 1 3a-
NOMIHACTCA Kak 2-0il BBCACHHEIN, ecnn HakaTta SB3 - cuuTRIBASTCA CHMBOM M 3a-
MOMHHAETCA Kak 3-mii BBeneHHE1. [Ipn akTHBHOM peskHMe «BRIBOJIAa». [OCIEI0BA-
TeIbHO HA JHCIUIee OTODpaKaloTCd BREJSHHBIE CHMRBOLI, HAYHHAA C MEPBOTO C
HHTEpPBATIOM OKOMNO | cex.

ITpnveuanne: Peammsopare cxeMy Ha OCHOBE HO0I0 MHKPOKOHTpOILIepa,
ganpuMep PIC16F873, obnanaromero 1ocTaTouHBIM KOTHYECTBOM IOPTOB.
Bapuagnm 12-2008.

Ha ocnope muxporkonTtpomiepa paspaloraTe yCTpolicTBO. BEINOIHAIOMEE clle-
mytomne GyHKImm:

«Az0yka Mopse». IIpn 9TOM KHOIMOYHBIMH BHIKTIOMATEIAMH «C (PHKCHpPO-
BAHHBIM HAKATHEM» 3aJA€TCA CHMBOJL, KOTOpPHIl Hajo nepenarts (3alaHie nepena-
BAEMOTO CHIHATA COOTBETCTBYET MPHHLINOY 7-0 cerMeHTHOro aucnien). ITepena-
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9H CHTHANTA COOTBETCTBYET MNTaHHE ¢ 9acToToil B 2 cek. cBetommoxa VDI1. O1-
CYTCTBHE MEpeladi cOOTBETCTBYET ropeHHe cpeToamoaa VDI, CHreEanel mepena-
FOTCH [0 HAKATIHIO KHOOKH SB. Brxogsse curaans GopMiupyloTes Yepes HHIH-
KaTop — ceetoBoil gnoa VD2, Beero anammnpyeMeix cimsonos 10, modnix sapa-
Hee olpedeleHHBIX OYKB.

Bapuanm 13-2008.

Ha ocuoBe mMuKpoxoHTpomiepa paspabdoTaTe VCTPOHCTBO, BRINOIHSIOINEE cle-
aytonmme (PVHKIIN:

Pucoranue npogomxaromeiics musnn, Orobpakars MHIEO HEOOXOINMO HA
7-# cermenTHoMm amcniee. IleppoHauansro 3aropaeTca cpeaHmil HHANKATOP.
HMmeroTes 2 kHONKH KpaTkoBpeMeHHoro Haxatna: SB1 — cumTaTh HanpammeHme:
SB2 — cbpoc pacynka. Hanpasnenue picoBaHng 3axaeTcd KHOOKAMH ¢ QHKCHpO-
BAHHBIM HakaTOEM: Snepo SnpaBo Seepx SHua. llpn pucopannn MHHAH pYKOBO-
ICTBOBATHCA CASAYIOMIIMII MPABIVIAMI: 3AropaeTcs «IIPaBhlil BepX» eclIH HakKaThl
| Sopaso 1 Seepx (# T.m.). Takam obpazoM, 3amaeTcd MepepoHAYATBHO Hapasie-
HHe, a 3aTeM HaxuMaerca SB1 — zaropaerca (1 He TYXHET) COOTBETCTBYVIOMINIT HH-
auKaTop. 3ateM mpH pazoMkHYTONl SB1 — 3amaerca HOBOe HanpasleHHe PHCOBa-
HHA, H CHOBA HakiMaeTca SB1 — mmang npoxomxaeTes n .4
Bapugrm 1302009,

Ha ocrHoBe MuKpokoHTpomIcpa pa3padoTaTh VCTPOICTBO. BHINOIHAMOIIEE Clle-
ayromne pyHKIm:

Pucosanne npogomxatomeiics nuumn. Orobpaikars MUMHIO HeoOXOMNMO Ha
apyx 7 H cermeninmx jgnciviesx. Ilepsonadaiero oba aMenncs HCAKTHBHBI, OT-
OpaBHAA To9Ka — «lIepbll Him3», MMeeTcs KHONKa KpaTKOBPEMEHHOTO HaXKaTHA
SBO — cOpoc pucynka. Hanpagnenne pHcoBaHUA 3aJaeTcd KHOMNKAMH ¢ KpaTKo-
BPEMEHHBIM HmEATHEM: Sneso Snpaso Ssepx Sams. [lpn pucoBaHun THHIH pyKoO-
BOICTBOBATBCA CIEIVIOIINMII NMPABHIAMI: JINHAA PACYSTCH B HANPABISHHN YyKa-
3aHHOM HAaAaTHeM COOTBeTCTBYHOMIell KHONKH, HO O3 NpepHBaHusA, eclIH HAllPag-
JIEHHE YKa3aHo He KOppeKTHo 3aropaercd ceetouod VD1 «ommnbkas.

ITpiveuanne: PeamnioBaTk cXeMy Ha OCHOBE Mo00Oro MHKPOKOHTpoILIEpa,
aanpavep PIC16F873, obnanaromero focTaToHBIM KOIHYECTBOM HOPTOB,
Bapuarm 14:2008,

Ha ocHOBe MMKpOKOHTpOMIepa pa3paboTaTh yCTpPOIICTBO. BBEIOIHAMOIIEE Clie-
aywowne GyHEKIm:

Pacnosuark BBegenHoe uncino. COUTATh, 9TO 3aJaH 7-cerMeHTHBII JICTLIei,
KAKIas CerMeHTa KOTOpOoro 370 onpejaeneHHas kHomka (SB1-SB7). [leproragans-
HO akTHBH3ApYVerca KHonka SBO. koTopaf CHIHATH3HPYET, 9TO B 3aMKHYTOM IIO-
TOKEeHHH — BBOIHTCS PACIO3HABAEMOE YICI0, & MPH PasOMKHYTOM COCTOAHHE -
BRBOANTCA pacmosHaHHoe. [uoa VD1 saropaercs B ciiyuae eciad 9HCIO pacno-
sHaHO. PacnoszHaHHOe wuieno orodpasznTe M0bOEM crnocobom (amcnneii, LCD-
MaTpHIIA).

Bapuanm I4a-2009.
Ha ocHoBe MHKpoKOHTpOLLIepa pazpabDOTATE VCTPOIICTBO, BBINOTHAIOIICE Clie-
ayiomne GpyHKIN:
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Pacnossate BBeaeHHYI0 6YVKBY (OVKBEI «A», «By, «Cxn, «D», «E», «Fn, «Gy,
«H», «I»). Cuntars, 910 3a1a8 7-cerMeHTHBI AHCIITel, KaXaad CerMeHTa KOTO-
poro 3To ompenenennas kHonmka (SB1-SB7). Ilepronauansno akTHeHsApyeTca
kHonka SBO, koropas curmammsmpyer, 9TO B 3aMKHYTOM TOJIOKEHHH — BBOIHTCH
pacno3zHagaeMad OyKBa, a IPH PasoMKHYTOM COCTOSHIN — BRIBOJNTCS PACMOIHAH-
Hag. Jmoa VD1 saropaetcs, B cnyuae ecin Oyksa pacnosHada, VD2 — ecnn Oykea
He pacrosHana. PacnossanBHoe 9nCno oToDpasHTh ¢ NOMOMIBH CeMICerMeHTHOrO
JHCTITeA.

Bapianm 15-2008.
Ha ocuose mukpokonTponiepa paspadoTaTe YCTpOICTBO, BRIMOTHAIONEE Cle-
ayromne yHKI:

Ynpasnenne TemnepaTypHEEIM peknMoM. Beero npeayemotpers 2 pexnMa
paboTsl, Mo 3agaHHOMY anropuTMy. Pesind nporpaMMupoBaHAs aKTABHSHpYETCH
HAXKATHEM Eponxn SBl (pexiM oTpaDOTKH 3aJaHHA aKTHBH3HpYeTCH IIPH
OTHKATOH knonke SB1). B pemimve NMpoTpaMMHPOBAHNA: 3a0aTe OOMYIO IIH-
TeILHOCTE pesknMa paboThl kHonkoii SB2 (komriecTso HamaTHii COOTBETCTBYET
BpeMeHH B MHHVTAaX): 3aJaTh AIHTEIBHOCTH NPOCTOA B CeKyHIax KHomkoit SB3.
[Ipn ToM npenycMoTpeTh HHIHKAIHIO B peikiMe NporpaMMipoBanits GaKra cuil-
THIBAHIS KOHTPO/LIEPOM HakaThIX KHONOK. Taxkmm obpazoM, B peximMe padorn
HEOOXOIHNMO B COOTBETCTBIM ¢ 3aJaHHOI ATHTEIEHOCTEIO BKIYaTh H OTKIOYAThL
Harpeparels ((pakToM BKTIOYeHNd SBI9eTcd ropesne ceerognomga VD).

Bapuanm 15a-2009.
Ila ocuone mukpoxomrpoiepa paipabotate YCTpolicTBO, BHINOTHAMOICE CIC-
ayiomne (yHKI:

VipagneHHe HarpeBaTeIBHEIM 31eMeHTOM. B npoextupyemom verpoiictee 2
peEnMa paboThl «OporpaMMHpOBaHHE) I «padoTax. PeknM «paboTay AKTHBIIN-
pvercd OOHOKpaTHBIM HaxaTHeM Knonku SBnyck. B stom pemmve cperomgmon
VD1 pomxen «ropeTs» n OBITE «NOTYVIICHHEIMY 3allpOrpaMMHPOBAHHOE BpeMsA
(LMK noBTOpdgeTcs MHOTOKpaTHO). B pexinve nporpaMuupopanns (0epBoHaYalb-
HEIT pelKIM OpH MycKe) MpenycMOTpeTh 3aJaHHE B ceKyHIax (3ajaHHOE BpeMs
BRIBOJIHTCS Ha 7-H CerMeHTHEI HHINKATOP):

- AnuTenbHOCTH «ropeans VD 1n: mpu HAKATON xuonke «SBpemmm» nyrem
NOCIEAOBATENBHOIO HAKATIA KHONKN «SBaax» Bpems yBemmanBaercd Ha | cex n
TaK 10 9 cex.;

- OIHTeNLHOCTH «HorymeHHoro VDI»: npm OTIIVIIIEHHOM  knonke
«SBpexunM» ImyTeM Noc/ieloBaTebHOIO HAKATHA KHonka «SB3am Bpems ypenu-
THBaercd Ha | cex M Tak 1o 9 cek.

Bapuanm 16:2008,

Ha ocHOBEe MHKpOKOHTpOMISpa paspaboTaTe VCTPOIICTBO, BBIIOTHAIOMEE Clle-
ayrone GyHKIm:

ITocnenoBaTensHYIO NPOPHCOBEY LRGP Ha 7-0 cerMeHTHOM QHcmee. Beero
npoprcoBsmBacMbix mdp — 10: or «0» 10 «9». [Ipn a1T0M: npn HaxaTtoll KHONKe
SB1 — npopucoBsBal0TCH YeTHble 1RQps1, npn oTxaToil kaonke SB1 — npopuco-
BRIBAKOTCA HeverTHbie nudpel IlpopucoBky Kamaoil nudpsl NpoBoIuTh HOCIeLo-
BATSTHHO, MYTEM 3aTOPaHAA COOTBETCIRYIOMIEro HHINKaTopa. Tak OpH npopHcoe-
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ke «0» cHagana saropaeTca 1-w1il cerMenT, 3aTeM yepes 2 cek. — 2-0ii CErMenT. 3a-
TeM uepes 2 ceK. — 3 cerMeHT, M T.A. HHTepBam Me#Iy NpopHCOBKON Ka#aofl
nudpsl — 5 cex. (Mexay cermentamn 0.5 cek: mesxay ungpamu 2 cex.)

Bapuanm 16q-2009.

Ha ocHoBe muKpokoHTpoanepa paspadoraTe YCTpOIiCTBO, BEIMOTHAIOMEE Clle-
ayiomue pyEKIm:

ITocnenoBarensHy0O npopucoBky OVEB Ha 7-H cerMeHTHOM Jmciulee. Beero
OPOPHCOBBIBASMBEIX OVEB — 9: «A», «Bn, «Cn, «Dn, «En, «F», «G», «H», «In. Tlpn
3TOM: OpH HaxkaToil kHonke SBl — mpopHcoBEIBalOTCA IIAaCHEIE, NPH OTHKATOIN
kHonke SB1 — mpopucosnBatoTes cornacueie. [Ipoprncopky Kawaoll OyKssl mpo-
BOINTE MOCIeJOBATENLHO, IyTeM 3ar0paHitd cOOTBETCTRYIOMIETO HHINKaTopa, Tak
OpH MpopHCOBKe «A» cHavYala saropaetcs 1-piff cerMenT, 3aTeM uepes | cex. — 2-
oif cerment, 1 T.71. MHTepBan MEKTY NpopHcoBKoil Kam ol OyKBEI — 2 cek.

Bapuanm 17-2009.
Ha ocnome muxpoxontponnepa paspaboTaTe VCTpoiicTBO, BEINOTHAIOMIEE Clle-

myromme pyHKIm:

3aMep kommdecTea HaxaTia KHonkn SBO. PaGota yerpoiictsa nuImIHAa, 1
HoBTOpAeTCH, Kaxaele 15 cex. Ilpm 2ToM cUNTEIBaeTcd KOIMYECTBO HaKATHII
kHonkn SBO. Kaxaele 15 cek., mocne oxkoHYWaHHA NpoleIVpPHl MoJcwdeTa Ha Amc-
mreii (7-n cermentEBIl mwin LCD-martprmy) BrBoaMTBCA THCIO HakaTHil Ha
kHOOKY SBO, n coxpansercs, cnenyiomiue 15 cex. [Iponenypa nostopsercs.
Bapuanm 17a-2009.
Ila ocunonbe mukpoxomrpoiepa paipaboTaTe YCTpolicTBO, BHINOTHAMOICE CIC-
ayiomne (yHKI:

3aMep HHTepBaloE Mexay Haxaruamn kHonkm SBO. Palora ycrpoiicTea
MHKINYHA, H nosTopsercs, kaxasie 20 cex. [Ipn sToM cunTEIBaeTcs nepBoe Haxka-
THE KHONKH M OOCHE 3TOT0 HAYHHAETCA OTCHET BPEMEHH J0 BTOPOTO HAKATIA
kHonkn SBO. Kaxaeie 20 cek., nocne OKOHYaHHA OpoLeAvpbl MOACYeTa Ha AHC-
meii (7-u cermenTaeil nan LCD-maTpumy) BEIBOIHTECH HHTepBAl EpeMeHH MeK-
Ty TIePBBEIM HAXKATHEM If BTOPEIM B CEKYHIAX, H coxpanfercs, cuexyromue 20 cex
[Iponenypa nosropaercs. Ileppoe naxarne kHonkH SBO npuBoInT K cBe4eHHIO
ceeroanona VD1, npr sTopoM HakaTHH 3aropaeTtcs cBeroanon VD2,
Bapuaim 176-2009.
Ha ocHoBe MHEKpoKOHTpo@Icpa paspaboTaTh YCTpoilcTBO. BBIIOTHAIOIICE Clie-
ayioune (PYHKINN:

3amep BpeMeHH HAXATIIME KHONKHN ¢ (pukcanmeii SBO. Padbota yerpoiictea
NHKIHYHA. 0 nosTopsgercs. kauasle 10 cex. Ilpn a1oM HakaToe cocTogHIEe KHOIKH
H MocTe 3TOr0 HAYMHAeTCS OTcYeT BpeMeHH 10 ee oTmyckasud. Kaxuasie 10 cek..
Oociae OKOHYAHHA NPOLSaYPH noacuerta Ha muciureil (7-n cermentawil nnn LCD-
MATpPHIY) BEIBOANThCS HHTEPBAN BPeMEHH HAKATHA B CEKVHIAX, H COXPAHHAETCH,
cnenytomme 10 cex.
Bapuanm 18-2008.
Ha ocHoBe MHKpoKOHTpoOLIepa pazpaDOTATE VCTPOIICTBO, BBINOTHAIOIICE Clie-
ayromne GpyHKIN:



Otragaii ancno. [Ivexk nporpaMMbl NPOHCXOIHT HAKATHEM H YIepKHBaHI-
eM KHODKM SBO, mpm 3T0M mocnegoBaTeNbHO NMPOKPYVHUBAIOTCA HUQPL, HaYHHAL
ot «0» i 3akaguuBag «9» [lpn orkatoil kanonke SB0 npokpyunsasie nocnegosa-
TeTEHOCTH HH(pP OcTAHABIMBAETCH, YHCIO 3amoMHHaercd. PakT 3anoMHHAHMA
qHCIa HHONDHpYeTed cBedeHneM cperoanona VDI. IlonssoBarens BEOIMT YHCIO
(¢ momomeio Haxkatng kaonok SB1...SB7, kotopme (ukcnpylores B HamaroMm
MOTIOMEHHT, TI0 OPHHIHIY 7-1 cerMeHTHOro gucried). OKoH4aHie BBOJA 9HCIa 0
OpOBEPKN €ro Ha COBOANACHIE aKTHRI3NpyeTcs KHonkoi SBE. Ecam wmeno coena-
1o, ceetoanoa VD1 naumHaeT MUraTek ¢ 4acToTOl B MIHTENBHOCTEO | cek. B npo-
THBHOM CIY9ae Opolieaypa onpoca NOBTOPASTCS.

Bapnanm 18a-2009.
Ha ocnope mmxpoxontpomnnepa paspaboTaTe VeTpoilcTBO, BBINOTHAIOMISE Cle-
ayiomme (pVHKII:

Veneit maxars. 1Iyck mporpaMMbl IPOHCXOIHT D0 HaskaTHIO kKHomkH SBO.
OpPH 3TOM MPOH3IBOJBHO Ha 7-H CerMeHTHOM HHIIKATOPE 0JHOBPEMeHHO 3aropa-
FOTCS CerMeHTHl (Bcero TakHx BapHaHTOB He MeHee 10). [TompiopaTems B TedeHHH
5 cex. JOLKEH AKTHBH3APOBATH HY/KHEIE CErMEeHThl (C IOMOIIBI0 HAKATHE KHOIOK
SB1...SB7. xoropele pHKCHPYIOTCH B HAKATOM NONOKEHHH, [0 MPHHIINTY 7-11
cermenTHOro aucmied). [lo nerevennn 5 cex. npopepsierca coOTBETCTRHE AKTHBH-
POBAHHBIX CETMEHTOB M 3aJaHHBEIX B paMKax Tekyiero BapHanTa. Ecan xomOnna-
[ PABHEl — TO 3aropaercs i TyXHeT cBetoanon « VD+» u oponeaypa noBTopser-
ca (3agaercs HoBeIl Bapuant). Ecm BBEegeHnas koMONHAUNA HE COBMAZACT C 3a-
JAMILIM BapHalToM nagnuaer ropers VD1 (noppas nomkiTka) B Iponcaypa onpo-
ca 9epes 3 CeK. [MOBTOPHETCA — eC/OI Mo-NpeXHEMY BBeJcHHAA KOMOHMHAUNA He
coenanaer, zaropaercs VD2 (BTopas noneitka), 1ak #xe ¢ VD3, Ilo dakry nerede-
HIA 3 MONBITOK (HONBITKH CYMMHPYIOTCS HA OPOTS/KEHHHN BCeX NPOKPYUHBAEMBIX
10-Tn BapnaHTOR) MpoTpaMMa OCTAHABINBAETCA M 3aropaerca ceetognom « VD-».
Ecnn eee 10-16 xoMOHHAINIT HAXKATEL BOBPeMd, I IODBITKA He HCYeplaHEl 3aropa-
erca ceeroanod «VDwiy u nporpaMma ocTaHaBIHBAeTCA.

Bapuanm 19-2008.
Ha ocnose mukpokoHTpollepa paspaloTaTe yCTPONCTBO, BBEINOIHANOMIEE Clle-
aytomme (pYHKIN:

CpapHenng 2-X IBYVXPAa3paIHBEIX JBOHYHBIX HICEN, MOCTYHAKIINX HA MHK-
pokoHTponnep. [Ipomexypa cpaBHeHHE AKTHBIHBHPYETCH HaykaTHEM HA KHOIKY
SB1. Ecim nocrynaromue 9HcIa paBHE — aKTHBHEHpYyercs cBeToanon VD, ecin
nepsoe 1nca0 Ooneme Broporo — Muraer ceeroauon VD2, ecin topoe donsie
nepsoro — mMaraer csetonmnox VD3. Uncna 3azasats ¢ NOMOIMIBI KHOMNOK ¢ k-
CHpPOBAHHBIM HAaEATHeM — neproe uncio S10, S11; Bropoe ynexo - S20, S21.
Bapuanm 19a-2009.

Ha ocHore mukporkoHTpoLlepa pazpaboTaTe VCTpOIicTBO, BBIIOTHAIIISE Clie-
ayromne (pYHKIIN:

Cpasnenn® 2-x BOCBMH Pa3spaJHBIX [JBOIYHEIX 4Icell, NOCTYIAIOIMHX HA
mukpokoHTpoLiep. [Tponenypa cpapHeHns aKTHBH3NPYETCH HAXKATHEM HA KHOMKY
SB1. Ecnn nocrynaromue 4incna pasHbl — aKTHBH3HpYeTCA cBeToauol VD=, ecnn
mepBoOe YAcA0 Gombie BToporo — mMuraer ceetoanod VD12 (¢ wacrotoil B 3 cex.
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ATHTEABHOCTE Fopenna 1 cex), eca BTopoe GObINe Mepporo — MOTaeT CBETONION
VD21 (¢ gactotoii B | cek, AmHTeIbHOCTE TopeHns 3 cex). Unena 3agaBate ¢ no-
MOMIBEI KHOTIOE C (BIIKCHPOBAHHEIM HAKaTHEM.

Bapuanm 20-2008.

Ha ocHoBe MuKpoKoHTpoanepa paspadoraTe YCTpOIiCTBO, BEIMOTHAIOMEE Clle-
myromne pyEKImm:

ITocnenosarensore cuowenns 4gncel. Bronnmele upena (Kaikgoe 4HCIO
HAXOMUTBCA B HATEpBaATe OT «0O» N0 «7») 3amaBaTh KHONKAMH ¢ (PHKCHPOBAHHBIM
aaxaTineM SBO, SB1, SB2. dakr BBoia HHHNNATHIHPOBATE HAKATHEM KHOIKI
SB3. lMonvaenayvio cymMy rpadideckn oTobpakars (¢ MOMOMBIO 7-H CErMEHTHO-
ro gucnnes wm LCD-watpomsr).

Bapuarm 20a-2009.
Ha ocHoBe MHKpOKOHTpOTAepa paipaboraTe VCTPOHCTBO, BHEINOIHAIOIIEE Cle-
ayromme (pyHKIN:

[locnenosarensHoro caomkeHEns qnacel. BroamMele uncna (KakIoe 9HCIO
HAXOIAMTECH B nHTEpBate oT «0» jgo «255») 3amaBaTe KHOMKaMH ¢ PHUKCHPOBAH-
HeIM HaxkatHeMm SBO, SBl,... SB7. dakr BBOJA HHHIHATH3HPOBATE HAKATHEM
kHOOKH SB+. [omyuennyio Tpexpaspsaanyvio ¢YMMY B BIJe MIecTHATUATEPHYHOIO
qHcia rpadEIecK oToOpAKATE © MOMONIEIO 3-X CeMICErMEHTHEIX MHMCIIESE.
Bapuanm 21-2008.

Ha ocHoBe MuKpokoHTpoIIepa pazpadOTaTe VCTPOMCTBO, BBIIOTHAIOMIEE Clle-
ayroue (PYHKII:

Mocaeaopare1Ln0r0 BLMATAIES 175 YAcTa 4] BBOIHMBIX YCpC3 TOPT THCCT.
Kazooe BBOAIIMOE YHCIO HAXOAHThCA B HHTepBade oT «0» mo «7» m 3amaerca
KHONKAMH ¢ (pukcupoeanHsM HaxatiaeMm SBO, SB1, SB2. ®akt BBoda HHHLIAII-
supoBark HakatHeMm kHomkn SB3. [Torywenmyio paisxocts rpadmueckn otobpa-
#aTh (¢ momMomer 7-11 cermenTHoro aucnnes wim LCD-matpms).

Bapnanm 21a-2009.
Ha ocnome mukpokoHTpomnepa paspaboraTe YCTpoilcTBO, BHIIOIHSIOMIEE Clle-
aytotnie PyHKION:

IlocnegosarensHoro BEMATAHNA H3 Wica «999» (necaTirMBas cucreMa He-
QHCICHHA) YHCIa BBeIeHHOTo Yepes NopT. BEoAnMEle dHcIa (KakIoe YHCIO Ha-
XOIHTECA B HHTepBase oT «0» mo «255») 3anaBaTe KHONKAMH ¢ (hUKCHPOBAHHBIM
HaxaTnem SBO, SB1,... SB7. dakT BBOa HHHIHAIH3HNPOBATE HAMKATHEM KHOTIKH
SB-. [lonyueHHYI0 TpPexpaspaaHvi0 pasHOCTE B BHAE JecATHIHOTO dmcna rpadm-
"TeCKH 0TOOPAKATE ¢ IOMOMIBE 3-X CeMHCerMeHTHBIX JCILIeeR
Bapuanm 22-2008.

Ha ochnoBe mukporoHTpomiepa paspadorare YCTPOMCTBO, BEIIOIHAMOMIEE Cle-
ayromne pyHKIm:

Croxenns IBYX 2-X paspsIHEIX JBonyHEIX wiena. Kaxgoe wieno seoants
qepe: mopT MyTeM HaxaTa KHonok ¢ gukcanneif - SBO, SB1. dakr BBONa NepBO-
ro WHCcIa HHHIMAPYETCHE MPH HevkaTini kHonkn SB2, a sroporo SB3. TTonyueHHEIIT
pe3viIeTaT npH HAXaTHn KHonkH SB4 smBoamTbes Ha 7-cerMeHTHBIT ANCeii.
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Bapuanm 2202009,
Ha ocuoBe MuKpoKOHTponIepa paspadoraTe YCTPOICTBO, BEIMOTHAMIOMIEE Clle-
aviomme pyHKIm:

VMHOKeHHd ABYX 3-X pa3spsadblx JBOHYHBIX 4ucia. Kawmoe amcino BBO-
IUTH 4epes NopT OyTeM Haxarnd kKHomok ¢ ¢ukcanmedt — SB2, SB1, SBO. ®akr
BBOJIA TIEPBOTO YHCIA HHHIMUHPYeTcH IpH HaxkaTHH kHonkn SB3, a sroporo SB4.
[TonyueHHpIil pe3ynbTaT NUPH HAKATHH KHonkn SBS swBoanTeca Ha oBa 7-
CETMEHTHBIX MIcnes (IecATKN, eXMHALE ).

Bapianm 23-2008.
Ha ocuose mukpokonTpomiepa paspadoTaTe YCTpOICTBO, BRIMOTHAIONEE Cie-
ayromine yHKIN:

BrrnTasns asyx 2-X paspaaHBIX IBOMYHEIX uncen. Kaxknoe aneno sBOINTE
qepes mopT MyTeM HaxkaTHs KHonok ¢ ¢pukcanneii - SBO, SB1. ®akr ssojaa nepso-
ro Wieaa PHHUNHPYSTCes NpH HaxaTi kHonkn SB2. a sroporo SB3. Ionvaennniii
pesviIeTaT NpH HaxaTHH KHonkd SB4 BrBOANMTECE Ha 7-CerMeHTHBIN aucIIeil.
[Tpu 3TOM ecmu pesyabTaT OTpHIATeTLHEIL 3aropacTed cpeTonnon VD1,

Bapuanm 23a-2009.
Ha ocHoBe MHKpokoHTpolLlepa paspadoTaTe VCTPOMCTBO, BEIMOTHAIOMIEE clle-
ayiomne pyEKIm:

Jemenna mpvx 3-X paspamHbIX ABOMYHEIX umciaa. Kaxmgoe 4ncio BBOIHTE
depe: NOPT MyTeM HaXarTis KHonok c fuxcanneii — SB2, SB1, SBO. ®akT BBona
MepBOrO 9HCIa HHMITHAPYeTcH npy Hakarun xkaonkn SB3, a sroporo SB4. ITomy-
qelLi PelyiIpTar IpH naxara Knonks SDS srBoanThes Ha 1Ba | -CCrMCHTHBIX
macruies (DecATkH, eanHuus). IIpn 3ToM ecam B pesyneTaTe nomyIaeTca He HEN0e
YIICI0 BRIBOJNTE ekl 0CTATOK, 1 3aQHECHPoBaTh 3T0T (PAKT IVIEM CBETOMHOA
VDI.

Bapuanm 24-2008.
Ha ocHoBe mukpokoHTpomiepa pazpadoTaTh YCTpOICTBO. BEINOIHAIOMIEE Cle-
aytomne (GyHKIm:

CocraBuTh nporpamMmy no BeumHciaeHmo dopmynsl: a4 =(al+a2)xa3.
Yucna 3-x paspanssle, JpondHble. Kaknoe 4neno BRoauTE Yeped MOpT MyTeM Ha-
KATHA KHOTIOK ¢ dukcauneit — SB4, SB5. SB6. drakt BBOJA NepBoro YHECNa HHH-
muIpyeTcs nmpn HaxkaTHn kEonkn SBL. a sroporo SB2, tpersero SB3. [lomyuaen-
HEI pe3yIbTaT NpH HaXaTHl KHonkH SBO BeBoANTECA Ha 7-CerMeHTHBII ame-
rei.

Bapuanm 25-2008.
Ha ocxome muxpoxkostpomlepa pazpaboTaTe YCTpOiicTBO. BBIMOTHAIOMEE Cle-
myromme (PVHKIG:

CocTaBuTh OporpaMMy M0 HAXOAIEHIO CPEIH BBE/ICHHBIX YHCEN SETHOTO.
BroamMele ancna 4-x paspannele, IBONYHBIE. Kakaoe 9HeT0 BROANTL Yeped NMopT
nyreM Hamatnda kHomok o qmxcarmeil — SB1, SB2, SB3. SB4. dakr nposepkn
HHIIHAPOBATE HaxaTHeM KHonkn SBO. Ecan ancno WerHoe — 3aikedb CBeTOIHON
VDI, B nporusnom cay4aae VD2,
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Bapuarm 2302009,
Ha ocHoBe MuKpoKoHTpoancpa pazpaboraTh VCTpoiicTBO, BEINOTHAIOMICE Cle-
aviomme pyVHKIm:

CocraBuTts DporpaMMy Mo HAXOMKIEHHKO CPe/lH BReIeHHEIX YHCel YeTHOTO.
BroanMele gncia 8-u paspanHble, IBoIMEBe. Kakiaoe 4110 BBOINTE Yepes MOPT
OyTeM HMEATHE KHomok ¢ fpukcammeii — SB1, SB2,...SB8. dakr nposepkn nmxu-
mmpoBath HaxatHedm kKEomkn SB0. Ecmm wmcno gernoe — saedus ceeroamon
VD1. B nporuBHOM coy4dae VD2,

Bapianm 26-2008.
Ha ocHoBe mMEKpokoHTpodiepa paspaboTaTh VCTpoiicTBO, BEIMOTHAIONIEE Clle-
ayromne yHKIN:

Onpoca 1soHIHBIX JaT4HKoB. CYHTATE, 9TO NMeeTcs 5 KOMHAT, B KaXIoiL,
M3 KoTopoil mveeTcs 3 mamckpeTHRIX marunka. MudopMmanns ¢ 1aTdHKoB Kamxmoil
KOMHATEI IOCTYMAST HA MOPT Kaxable 4 ceKyHIB. HOCIeIOBATEILHO HATHHASL C
nepBoil komHaThl. [Ipennonarare Tak ke, 9To «nepphliDy JATYHK NOIKTIOWEH K
koHTakTy DO, «BTOopoii» k D1, «rpernit» k D2. coorBercTByiomero nopra. Ecim B
kaxoft 1nbo 13 KoMHAT cpaboTani Xord Osl 2 JATHHKA, TO CHIHAT «IOMKAP» HEoO-
XOANMO ch)OPMHIPOBATE ¢ NOMOIIBIO cBeToanoaa VD1, a Ha 7-11 cerMeHTHBIN anc-
1nseii BRIBECTH HOMep KOMHATEI O cpaboTapIIIMI JaTHHKAMIL.

Bapuanm 26a-2009.
Ha ocHoBe MuKpoEoHTpoIIepa pazpadOTAaTe VCTPOICTBO, BBIIOTHAIOMIEE Clle-
ayroume (PYHKII:

Ouopoca apopunmx garunkon. CYRTATh, 9T0 AMCCTCS 8 KOMHAT, B KaAoll,
|3 KoTopoil MMeeTcs 2 NHCKPeTHBIX AaTaHka. PeammsoBare nponeaypy ompoca
KOMHAT, T.€. CHYOTATE 9TO JATYHKH aJpPecHBIE HX OOpPOC IIPOH3BOANTCHA BBEICTaBIIE-
aneM Ha mmae A3 A2 Al A0 agpeca (3TH ITHHIE TaK Ke NOJKTHYATEH K CEMIICeT-
MeHTHOMY auciuiete). Onpoc npoBoanTe Kamasle 10 cex., Kamaylo KoMHATY om-
pamrneats 3 cex. [Ipm npoeegennn onpoca ydecTs cleIyIOMHe CHTVALIIA. ecIl B
KoMHaTe cpabortan | paTimK. HOMep KOMHATEI BHIBOJANTCA HA ceMHCerMeHTHBI
mnenneii, u 3aropaetcs KenTelii cBeronmon VD1 (pummanme): ecnn B KoMHaTe
cpaboTann oba JaT4mKa, HoMep KOMHATHL BRIBOOWTCA (H MITaeT ¢ 4acToToil 1 pas
B CeKVHIY) Ha ceMHCerMeHTHBII AHCIUTell. H 3aropaercs KpacHslii ceeroqnon VD2
(moxap). Ilponeaypa onpoca MUKTHYHO NOBTOPAETCH, eIl IPH onpoce oOHapYy-
AILICA noskap ceeToanoa VD2 npn onpoce Apyrux KOMHAT HE TYXHET.

Bapuanm 27-2008.
Ha ocuope muxporoHtpomiepa paszpaborare YCTpoiicTBO, BBIIOIHAKIIIEE Clle-
ayroume (PYHKINN:

Ilogcuer papHEIX 3-X pa3paaHbIX JIBOHYHBIX Yncel. MexonHoe 9Hc1o BBeCTH
qepes DopT ¢ NoMOmbK KHonok ¢ duxcamneii — SBO1, SB02, SB03 (zannoe wincno
ocraeTca Oe3 m3meHeHns). Bropoe uncno (koTopoe cpaBHHMBaeTCd) BBOINTBCH C
noMomel kHomok ¢ dukcanneii — SB11, SB12, SB13. [poueaypy Hadana cpae-
HEHHA HHHINHPOBATH 10 HaxkaTmoe KHonkH SBO. Ecm unena pagasl, HeoOX0 MO
OpOCHTHATIHPORATE 3BYKOBRIM CHIHATOM H MHTAMINM cBeToanogom VDI
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Bapuarm 272009,
Ha ocHoBe MuKpoKoHTpoancpa pazpaboraTh VCTpoiicTBO, BEINOTHAIOMICE Cle-
aviomme (pyVHKIm:

Ilogcuer paBuwix B-nm pa3spsansix nBOMYHBIX dHcen. Hcoxonnoe wncio Bee-
CTH 9epes3 MopT ¢ HOMOLIBIO KHOHOK ¢ (pukcauneit — SBO1, SB02...SB07 (zanHoe
quciIo octaerca Oe3 m3MeHenns). Bropoe umeno (KoTopoe cpaBHHBaeTCH) BBO-
JAUTHCA ¢ MOMOIIEK KHOMOK ¢ (pukcanueil — SBL1. SB12,...SB17. Tlpouenypy na-
qana CpPABHEHNA HHIIHHPOBATE MO Haxkatno kHonkw SBO. Ecom umncna paBHEL,

HEeOOXOIHMO NpPOCHTHATHIHPOBATE 3BYKOBRIM CHTHATIOM I MHTAIONINM CBETOIMO-
aom VDI

Bapuanm 28-2008.

Ha ocuope muxporkontpomnnepa paspaboTaTe VeTpoilcTBO, BBINOTHAIOMISE Cle-
aytomme (QVHKII:

VnpasneHie gactoroil Muragns anoaos. CYHTATh, YTO HMeeTcH 7 CBETO-
anoaos. Peannsosars nporpaMmy yIpasIeHNA 9acToToii MUTaHHA CBETOIHOIOB C
nomomeio kHonok SB1, SB2, SB3. SB4. Ilpun namatnn keonkn SB1 — =acrota
MEPUAHIA IEPBOTO, TPETEEIO, MATOIO H CeILMOI0 CBETOIHOJIOB VBEIHYHBAETCH B
2 pasa (npn HaxaTHu SB2 macbopor yMeHemaeTcd B 2 paza). Ilpn maxaroil SB3 —
BTOPOIl, YeTBEPTHIl, N IecToll CBeTOANOXB MEPUAIOT MO OMEpPeI, B NPOTHBHOM
cIvaac OQHOBPEMEeHHO ¢ 3aJaHHoil 9acTtoToil. [1pn BasaTmn SB4 — gacToTa Mura-
HIIf BeeX CBeTOINOJIOB YMEHBINaeTcd B JIBA pa3a.

Bapuanm 28a-2009.
Ila ocuone mukpoxomrpoiepa paipaboTaTe YCTpolicTBO, BHINOTHAMOICE CIC-
ayimne (yHKI:

Creromyssika. Cudrare, 910 HMeeTcsd 16 ceerommonos. Peanuzosate npo-
rPaAMMY YIPaBICHHA HacTOTOIT HX MATAHHSA MO MPOH3BAILHOMY NPHHIANY B 3aBH-
comMocTH 0T HaxaTnd kHonkn SBO. HactoTa Muranms amomoB JomkHA OHTH pas-
Has, Ka#10e HAAKATHe KHOIKN — oHa TH00 yBeIn4neaeTcs, 1100 YMeHBIIAeTCA.
Bapuanm 29-2009.

Ha ocHoBe MHUKPOKOHTpONIEpa paipaboTaTe YCTPOHCTBO, BEINOTHAMIIEE clle-
myromme (PYHKIN:

Onpoca aapecusix garaukos. Beero garinkor B cuereme 99. Onpoc ocyine-
CTBMIAETCA BRICTABIeHNEM Ha agpecHon mmme (Al, A2,... A7) momepa garunka
(HoMepa MEHSIOTCA NOCISAOBATEIBHO), IPH TOM JATYHK JIO/IKEH OTBETHTDH (MO-
nenupyetcs kHoukoit SB-orser) B Tevennn 2 cex. Ecin oTeBeTa He nponzonuio He-
OOXOMNMO CPOPMHPOBATE CHIHAN HeHcnpabHoeTh (ropur mmoa VD-gencnp), u B
TeueHHe 3 ceK ONpoc NPHOCTAHOBHTE, & HOMEP JaTYHEAa BEIBOJMTE Ha 2 CeMIICET-
MeHTEIX nHInkaTopa. [lpn onpoce aarunkoB ydects akT HX cpadarbBaHuA. Tak
OpH OOpoce eCil MPOXOXuT cHrHal SB-oTBeT (cooTBeTCTBYIOMAN KHOIKA) MPOBe-
putk (pakT ero cpabarhiBaHis (Mozenupyercs kKHonkoii SB-cpa®). Ecim parunk
cpabotan, To copMHpoBaTE cHTHAT cpadaThIBaHHe (MOIeIHpyeTcs 3BYYaHHEM
TUHAMEIKA ), JaThHEINI oNpoc JaTYHKOB NPpeKpaTiTh.

Bapuanm 30-2009.
Ha ocnoBe mukpoxonTpomiepa pa3paloraTe YCTpOficTBO, BEINOJIHANIMIICE Clle-
myronme (PVHKI:
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PaGota noxapnoro undparxpacsoro narumxa. IIpn >ToM HeoOxoamMo He-
OPEPHIBEO OTCASKNBAT 3HAYUCHIIS AHATOIOBOrO CHIHAIA HA BXOJe (MOTeHIIHOMET-
pom), KoTopHii nH(pOpMupPYeT 0 Bodropanni. Ecan sHaveHle aHAIOTOBOTC CHIHA-
A BOZPOCTIO 0 «HANPSKeHnd cpabaThIBAHHE» (ONpPeIenHTh CaMOCTOSTeNbHO), TO
HeoOxomMe copMupoBars cHTHal «nokap» (ceetoamozoM VD). Kaxaste 10
Cex MPOBOIHTE TECT JATUHKA (caMm TecT JmMTes 5 cex.), npn 3toM cdopMHPOBATE
TecTHpyomi carkian (cBerognon VD-tect). ecnmm B Tedennn 2 cex 3HaYeHHe
AHATOTOBOIO CHTHANA BO3POCTO M0 «HANMPYKeHHS cpabaThIBAHUSD CUHTATH YTO
TecT Opollen YelelllHo, CHTHAT noxap He GopMHpOBaTh, TECT NPEeKPATHTE, TaTIHK
nepeBecTH B pabOYee cOCTOAHNE.

Bapnawm 31-2009.
Ha ocuope muxporkontpomnnepa paspaboTaTe VeTpoilcTBO, BBINOTHAIOMISE Cle-
aytommme (pVHKII:

Haxoaesua cpenn BBEASHHEIX 1Hcel MOHHManbHoro. Beero uncen 9. Ce-
MHEpa3spA/IHbIe ABOHIHBIE YHCIAa BBOAATCA Hepe3 HOpPT ¢ NOMOMILK KHONOK ¢ pHE-
cHpoBaHHEIM HaxatHem SB7, SB6....SBI1, u cuntriBarores xaaee 3 cex. Hauamo
CUNTEIBAHNA CONPOBOKIACTCA ropeHneM cpeToanoaa « VD-cunr» (B TeueHne 31o-
ro BpeMeHH MOJL30BATEIh BBOIHT GHCTO — HAXKHMAST COOTBETCTBVIONIME KHOT-
kn). [Tocne cunTeiBaHne B Teuenne 1 cer roput ceeroamon «VD-aHamis», Ha 2-X
CEeMHICErMEHTHBMX aucmiesx (B lG-TnpudHOM Kome) BRIBOJAMTCA TOCTeJHEe BBe-
nedHoe 9ucno. [o dakTy zaBepiieHns aHanm3a Beex WHCeN JO/DKEH 3aroparbes
ceeroguon «VD-min» u Ha 2 cemucerMeHTHEIX ucmied (B 16-THpmaHOM Koxe)
BLIBOJITCH MEITHMANLIIOE THCI0.

Bapuwanm 32-2009.
Ha ocHoBe MHKpOKOHTpoLlepa pazpadoraTte YCTPONCTBO, BEIIOIHAMKMIEE Cle-
myromme (PyHKIH:

Pabota rennosoro MakcuMansHoO-andgepenunamsaore gatuuxa. B yerpoii-
CTBe NpeaycMoTpeTh 2 peHMa: «IporpaMMHpOBaHIe» - KHoOKa SB Hamara, u
apabora» - kHonka SB ormymena. B pexiMe «mporpaMMupoBaHie» 3aiatk
BA3OBOE 3HageHne, ¢ KOTOPBIM MoTOM OyIET cpaBHMBATBCA BXOJHOE HAPA&KE-
ane (B BHJAE ABOHIHOTO 1ncia, kHonkaMn SB7, SB6....SB1). B pexnme «paborar
HelpPepPEIBHO CYHTHIBATE AHAIOIOEOE 3HAUEHHE, NocTynalnlee 0T 9YVBCTBHTETEHO-
ro smeMeHTa (Momenmpyercd noteHnmomerpom). CpabarwmiBanme garumnka (qmon
VD ropur) aom&HO MPOHCXOANT B 2-X CHYYAAX: AHATIOTOBOS 3HAYCHHE HA BXOJE
poneme BA30OBOIO, unn koraa B Teuenne 10 cex aHATOrOBOE 3HAYEHHE Ha BXO-
ae (konewunoe Ha Bpemsa 10 cek) pospocio B 2 pasa, 0 CPABHEHHIO ¢ AHATIOTOBBIM
3HAUEHHEeM Ha BXoje (MCXOIHEIM Ha Bpemi 0 cex).
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2.2 JJIABOPATOPHDBIE PABOTBI

PABOTA 1. SHAROMCTRBO C VYEBHBIM CTEHIOM VMK
1. Ileas paborsl

3HAKOMCTRO € YCTPOIICTBOM I NPHHNOANOM paboThl yuebHoro crenna YMK.
2. OcroBHBIE TEOPEeTHYECKHE MO/T0AE HHH

Muxkpomnporneccopusie cuereMmsr (MIIC) yopasnesns, HecMoTps BHa jgocTa-
TOYHO OIMPOKYH 0OMacTk NpHMeHeHNA (a B 5TOM CBA3M M OTIHHUNA B KOHCTPYK-
i), HMET B cBoeM coctabe oOmmne ymementrl. CTpykTypa mpocteitmeii MITC
(TumaHolH g 8-u paspaaHex cueteM CISC apXpnTeKTVPH) OpeacTaBicHa Ha prc.
L

lWwHa agpeca
Briok Mukponpoueccop VerpoiicTeo
namaATi (M) BEOQ3-BEBOLE
& A Knaswatypa
| WuHa gaHHBx J
Y L)

WnHa ynpaeneHuA

Puc. 1

Hluna adpeca: npeqHasHaveHa IR Mepelatdl aIpecoB B CHCTEMe, HApH-
MEp 174 AZpecarii SHeeK NaMaTH, AIpecaiii VCTPoiicTBO BBOA/BEIBOIA.

{lluna danHepix: OpeIHA3HAYEHA U Nepelavl JaHHBIX, HANPHMEP OT MHK-
ponponeccopa k TaMATH, OT YCTPOiicTB BBOAA/BBIBOAA K MIKPOMPOLIECccopy.

lluna ynpaerenus: NpeqHAasHAYEHA U8 Mepelavn pasIHYHEIX YOpPaBIAK-
OIHX CHIHAIOE, HAlIpHMEP CHIHAJIOE [Jﬂ'JiJE!IHE‘HIIH. CHTHATOB CHI—D{POHHHHHIL

Brox namsmi: mukpocxemsl niamatin tana O3V, [I3Y npeanasnagennnie
1A BPeMEHHOTO I MOCTOSHHOTO XpaHeHHs HHGOPMAIIHIL.

Murxponpoyeccop: NeHTpanbHEN 371eMEHT CHCTEME! BRITONHAOONNT GyHEK-
IEH YOpaBneHns paboToii Beeil cHCTeMEI, BRINOTHAIOMML pasTirdEbie apudMeTn-
4HeCKHe I JIONrecKie Oneparii

Yempoticmso 6600a/86i600G. KOMIUTEKC YCTPOICTE NpeIHAZHAUEHHBIX IS
conpsxenns MIIC ¢ Bremueii cpesoif, HanpHMep NOPTEI BBOA/BEIBOA.
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Huwenrenr v xraenamypa: npocTeiiliiie BHEMHNE YCTpoiicTBa. ¢ KOTOPBIMI
aomaHa padotate MIIC.

CTpyKTypa HeHTPATBHOIO 37NeMeHTa CHCTEMEl — MHKpoOporeccopa Opei-
CTAaR/I€HAa Ha PHC. 2

lnHa ganHex

! : b
B|C b
AKKyMyNATOP erucTp = Cuetynk
D|E (&) naros KOMaHsg,
(F)
HIL A
Yrazatens
cTexa ApudhmeTuro-
=~ NOrMYBCKDS
YCTPORCTED
YCTPOWCTRO YNPaBASHWA W [
CMHXPOHWZA LN
WuHa >
- YMIPAENEHNA
Y Y
LuHa agpeca
Puc.2?

Axxymyasmop (4) — OCHOBHON PErHcIp CHCTEMEI, HCMONBIYETCA NP BBI-
HOJTHEHHN ApH)MEeTHUSCKIX, TOTHUECKHX ollepallil n onepaii casnra. CaysnT
HCTOYMHHKOM ONepania (YHcia, YYacTBYIOIIErO B ONEpPalim); B HEro noMemaercs
Pe3VIETAT BRINOIHEHHOI ONeparim.

Pecuempw B, C, D, E, H, I oGpasyioT Tak HajblBaeMEIll DIOK pericrpos
obmrero nassadenns (POH) — 1o ects, 311 perucIphl MOTYT HCHOML3OBATHCH MM
XpaHeHNs, KaK JAaHHRIX, TaKk 1 ajJpecoB. OHII MOTYT NPHMEHATECS KaK OJMHOYHEIS
8-paspamneie pernctphl. B cnywasx., Korja BosHHKaeT HeoOXO/HMOCTh XpaHHTE
| 6-pazpagHEle qBOIIHEIE Yncna, oBl obbeanaAoTea B mapsl BC, DE, HL.

Cmex — cTelHAILHO OpraHN30BaAHHAL 00IACTE MAMATIH, NCTIOTL3VEeMasd MHK-
pPONpONEccopoM 18 BPEMEHHOID XPaHeHHs [aHHBIX Wi aapecos. Yncmo, samm-
CAHHOE B CTEK MOCTESIHIM, HIBIEKASTCA U3 HEro NepBhiM (CTeK MarasiHHOIO TH-
ma).

Viazamenn CTEKa — pernctp (16-paspaanetii) 114 XpaHeHNA NOCTEOHETO
MO BpeMeHH MOCTYIIISHHA alpeca AIeilkn MaMATH.



Cyemuynr KoMand - CNemNaTIbHBI perHcTp, obecnedNBAKIMNNIE cMeHY KO-
MAaHI, DOCIe0BaTeIbHOS X BHIOMHEHNe. B Hero larpyxaloT aipec nepeoil Ko-
MAHITEI {npurpauuﬂ — 3TO H eCTh Hﬂﬁﬂp noclaeJosaTeIEbHEIX R{}MHHI[). [locne BE-
topa mz O3V tekymeii koManABl, coJepKHMOe CUETIHKA YBeIMIABASTCH HA eIH-
HELY 1 TakaM oOpasoM (opMHpYeTCE axpec odepeXHoll KOMaHasl (IPH OTCYTCT-
BHI 0e3VCITOBHBIX 1 YCIOBHEIX NepexoIos).

H]}II i}ﬁpﬂﬂlﬂﬂlﬂl K NaMATH B KAYTeCTEE a/ipeca MOoAeT HCNOIb30BaTHCH H CO-
TepanMoe moboii nape! pernctpos 6roxa POH.

Pecucmp ¢hnacoe F (perneTp npn3Haxkop) NpeaHasHa=eH 108 XPaHSHIS OI-
peleTeHHBIX NPI3HAKOB, BhIABIAEMBIX B MIHCIe, KOTOpoe MpeAcTaBIaeT coboll pe-
3YABTAT BRIIOTHEHHA HEKOTOPRIX omepaimmii. Peiymsrar MoiXeT OBITE TOMOKH-
TelbHEIM, OTPHIATENBHEIM. PABHRIM HYTIO B APYIHM. 2TH NPHIHAKH MOTYT IC-
MOTB30BATECA MOCTEAVIOMIAMI KOMAHAAMH KAaK JId H3IMEHEHHA [ocIeloBaTelh-
HOCTH BHIOOPKN KOMAHI M3 MAMATH, TaK H 118 MOAN(HKAOHH 00pabaThIBAEMBIX
JTAHHBIX.

Vempodicmso ynpaenewiua u cunxporuzayuy  GopMupyer ynpasagomme
CHIHAJIEL, TOO .IeﬁCTB‘-IIEM KOTOPEIX BRINIOIHAKTCE MHKPOOIEPALINN B OTIEThHRIX
y3lIax.

Apuihmemuvecxo-rocuvecrkoe yempoiicmeo (AJIY) npennazgateHo 114 He-
MOCPEICTBEHHOIO BBIIOTHEHHA MNpocTelmux apa(MeTHYecKHx onepanuil THIA
CIIOEEeHIe., BRIYHTAHNHE I TOMHYeCEIT.

Bce omepamnn B MHEpomponeccopeé BBRITIOMHAIOTCA B JABOIMTHON, CHCTeMe
cunciaennd. Hootomy B Bee Hexoansic namRsc, © KoTopeiMB oncpupyet MIIC,
DOAHBl OBITE NpeAcTaBleHEl B ABoMHON dopme. HsomuHan dopma samucu me-
XOIHBIX JAHHBIX [ KOMaH] SEIMeTCH eIINHCTBeHHOH, KoTopyio moHnMaeT MIIC.

Jlannasle 1 komanael B nabopatopHom YMK mpeacrasnsrorca n sume 8-
pa3pAIHEIX JBONYHBIX 4YHCcel, HA3RBAaeMBIX OaliTaMH H HMEWINHX eyl
opmar:

D; D¢ Ds D4 Ds Do D Do

(DailT TaAHHBIX)

Hanpipvep: 11001101; 10100010,

Oxnako 11g vaodCTBA H COKpAIlleHHs 3amicH OyaeM 3amichiBaTh HX B Ile-
cTHaOUarepHuHoil ¢opme. D710 cooTBeTcTBYET W KlaBHaType BBoaa. Torma 8-
paspAIHOe JIBOIMHOE THCI0 MOKET OBTh IPeACTaBIeHO B BHle 2-pa3spAaHOro me-
cTHaanarepuusoro wicna. Hanpivep, asongnoe yncao 11000101 Gyaem samHcel-
paTk Kak C5, IlepeBon B IBOIMHEIC, MECTHAINATEPHYHEIE H JeCHTHYHBIE THCIA
nokaza B Tabn. 1. Takum obGpasom, | Gaitt madopmawnn coorsetciByer 8-
paspAIHOMY JTBOHYHOMY YHCIY HIH 2-pa3spaIHOMY MecTHAIUATePHIHOMY GHCITY.
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3. Onncanne 1a50paTOpHOH YCTAHOBEH

B xauectBe naboparopHoil YCTAHOBKIL HCTIOMBIVETCS MHKPONMPOLECCOPHBI
koMmmekT (YMK), npeacrasnsiommii coboil sakomdensayr mukpo3BM. VMK
npeaHA3HAYeH 18 00yIeHHs MHKPOTPOIecCOPHOI TeXHHKEe H OCHOBaM Oporpam-
MEpOBaHIA Ha Oase Mukponpoueccopa KPSSOMKS0A.

Tabnuma 1 — Popuwr 3anmucn 9ncen

JiponHDE 16- HNecatuanoe | JJronunoe 16- HecaruuHoe
T CI0 pHUHOE THCA0 THCA0 pHaHOE THCIO
THCIIO YH IO
0000 0 0 10001 11 17
0001 I I 10010 12 18
0010 2 2 10011 13 19
0011 3 3 10100 14 20
0100 4 4 10101 15 21
0101 5 5 10110 16 22
0110 6 G 10111 17 23
0111 7 7 11000 18 24
1000 8 8 11001 19 25
1001 0 9 11010 1A 26
1010 A 10 11011 1B 27
1011 B 11 11100 1C 28
1100 B 12 11101 1D 29
1101 D 13 11110 1E 30
1110 E 14 11111 1F 31
1111 F 13 100000 20) 32
1D0O00 10 16 100001 21 33

OcHogoil moboil Mukpo3BM gsageTca MEKpoOpomeccop, KOTOPEIT Mpons-
BOIHT BCEe OHepannH 1o obpabortke nHopManmn. MeXoaHBIM COCTOSHHEM MIIK-
ponponeccopa ABIAeTCd YTEHAE MHpOpMannn nmo "HynesoMmy ampecy [13V. MII
NPHHHMAET 3T0 COCTOSHIE M0Cle HAKATHA VIpapnsomeil kHonkn copoc «Chy,

B 13V xpansrca HemsMensomuecs nporpaMMsl i1 xannsie. | Koaitr T3V (1
GaiiT - oIHO ABVXpA3PATHOE INeCTHAINATEPHIHOE UHCIO) 3AaHHMAeT NporpaMma
"Monnrop", obecneunpaoman BBOI WHOOPMAINA ¢ KIABHATYDHI TYIhTA ONepa-
Topa u BmBox ec Ha aucrieil. Eme 1 Kbair 1I13Y ncnonsayercs ana scoomora-
TeTbHBIX [POTpaMM.

O3Y npumenserca Ana xXpaHeHHS IMIMEHANMINXCA NporpaMM I IAHHEIX.
O3V zaanMaer sueiikn mamarn ¢ agpeca OS00H n mmeer emwocte 2 Kbaiira.
(Cumeon H B konne aapeca ykazeipaeT, uto 9nciao 0800 npexcrasneHo B mecTHa-
AUATEPHTHOM Koe).

Angpec 0800H smnsercs mauaneHeiM agpecoM O3V, Kvaa MOIVT 3ammHCEI-
BATHCA IPOTPAMMBIL [I0IH30BATENA.
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Ilyast onmepatopa (puc. 3) cOCTONT M3 KIABHATYPEI, MeCTHPa3pAIHOro Iic-
n7ed, cBeToBON MHAMKaUEM (mosunnu 1. 2. 3) u ynpasngromnx kuonok: cépoc Ch,
npepeipanue 1IP, mar III', a raxke nepexmouareneii pabota/mar Ph/IUI n xo-
manza/ maxn KM/K.

Knasnatypa coctont us 8 dupexmuenorx krasuti (cnepa) n 16 urngbopmanu-
oHHBIX Kiaeuw mectHaauarepmusoil cueremsl (o1 0 o F). Knapnmu ¢ 4/PH no F

CITY/RAT TAKIKE U1 BEI30OBA PECACTPOB MAKpONOpoHeccopa.
Faznes ANA NOAKNKYEHEA MAKETHOM TE3a
\ cnn

5

| N\ \ ———— Agpec _f

4
x\\ oooa coooohanaai .“."‘r
FEDIG B AGETESE 432110
, K 2
®, —— DadHs 2 e
[ S— Iy
DOUOooOooeT Ci
TES43210 np
LT A ——————

o oc o o0 o o o<

rt

WIERE IMP R OUT HLTS STACK VW IMTA

g
R ol 12 a
+5A -5B 12B LTHC o I ﬁ:
L c 2 2K TIM F'E FL| 5H 3L L
- an a0 ®
T JDJEF
1 [ |
\
(=] * "ﬁ
i|'I \'ﬁ I|i |||
| \ \
| \ II "
| | '
fi \ III' \
\
/ | | \'
w!ﬂ? Hﬂﬂ“ﬁwjlﬂ ABARKH Hl""'F'e"'-r"'lE""HL ENEBNLIH Hnnqznpmulhnnnnbu
KMAB LM
Puc.3

Onncanne EIABHATYDEL
i (PrEXMHGHLIE FIGEILI

[1 — wTenne ¥ W3MeHeHHe COOEPHEIMOI0 IMaMETH,
PI — wrenne m m3venenne COTePENIMOro pericTpoR.,
CT — nepexada yrpasieHHA IPOTPaMMe MOIB30OBATENA;

KC — onpenenenne KOHTPONBHOI CYMMBI MACCHEA [aMATH;
3K — sanonHenne MaccHBa MAMATH KOHCTAHTOIL:

[MTM - nepemenieHile MacCHBA TAMATH B 4/[PeCHOM MPOCTPAHCTBE;

= KIaEHIa HpDEEl]B CIIYAHT IId pasaelcHId HOCKOIBKIX NEPEMCHHBIX IIPH
BROJIE,

BIl — BRIMOTHNTE, O3HAYACT KOHEI[ ANPEKTHEEL.
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Hugpopmanyuonnvie xrasu:
Knassmmm ¢ 0 mo F cavaar ana peoga uice B MecTHAANATEPHYHOM Ko e,
Knasumm ¢ 4/PH no F cxvxar nng sesosa perncrpos MIL

Pecucmpor MIT:
A — akkymymarTop (peruerp A);
B — pernctp B:
C — pernctp C;
D — peructp D;
E — permctp E;

H — permcip crapmnx paspanos agpeca;

L — persicTp Mnaanmnmx paspsaios aapeca;

F — perncrp duaros;

SL(SPL) — maanmrmii 6aiiT yKasaTend crexa;
SH(SPH) — crapnnzit 6aiiT ykazaTenq crexa:
PL{PCL) — mnammmii 0ailT cueTInKa KOMAHI,
PH(PCH) — cTapomii 6aiiT cueTusKa KOMAHII.

Knonru:
Ch — copoc:
[IP — npepriBanme;
II" - mmar.

Hepexmouamenu:
«PB/III» — paboTta/mar;
«KMIIK» komanaa oo

Orobpakerne BBOANMON H BRIBOZNMOI HHGOPMALNT B mISCTHAAUATEPHY-
HOM KOJe NPOHCXOANT IecTHpazpaiHoM aucniee. YerTwlpe paspana cieea Mc-
OONBE3IYVIOTCA JUTH DTDEPEIH‘:‘-;‘.I{HH }lHilJOFMH.LIHII THIIA {IMPEE}}., IOBa CIIpaBa — THITA
«JlanHBIEY.

Jna BeImonHeHHs Toil MM HHOIT KOMAHIBL OepaTop NOIAEH BBECTH ¢ Kia-
BHATYPBl COOTBETCIBYIOMIYIO AHPEKTHBY I HeoOXoaHMEle MapaMeTpsl. Pesymerar
BRIMOTHEHHOI KoMAHIR OyAeT oTodpakeH Ha QUCIee,

Komanzaa, safapaemas nons3osareleM, COCTONT U3 IAPEKTHEE VIPAaBIeHIA,
napamerpos AHpekTHER H aupekTHesl BIT H MoxkeT OmHTH npegcTasnera B oDimem
BHIE:

JTAP [IIAP1, . [TAP2. . TTAP3]BIL

rae

JIMP — cooTBercTByeT HamaTHio ofHoll H3 aupexTusHelx Kiasmm: [T, PT, CT,
KC, 3K, IIM;

TTAPI, TTAP2, TTIAP3, — uncna, Habupaemsbie Ha HHPOPMALITOHHOI KIABHATVPE
H ABTAIOIMINECH NApaMeTpaMi JHPeKTHE (BO3MOMKHO OT OJHOTO N0 Tpex mapaMer-
POB B 3aBICHMOCTH OT JIHPEK THBAI);

_ — KIaBHIA npobena cIyEHT 1718 pa3fencHis HecKOJIBKHX NAPAMETPOB IIPH
BBOJIE;

BIT — knaBnma «BEITOIHATE?, 03HAYaeT KOHel KOMAaHIbL
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Komanae VMK, nenonesyemsle B 3Toif paboTe, npHBeIeHH B Tadm. 2.
Tabanma 2 — $opmat 1 npuMepsl kKomamg YMK

DopMaT ROMAHT Ipumepsi Toscrennna
L A o M Maiss 5 M B ageiiky mamati 0B03H
BII, sanncano uncao 21H: B
rae A, — HauaIdbHENT an- CASVIOMIVIO HIT

II, 0B03, .21, . ; *

pec BBOda AaHHBIX (4 3D A BIL (0804H) —aucno 3DH n
nugpe1): =i B Al 0805H - umemo
Hi, o ..., e - DaBHEE 2AH
(2 1mdpr)
PT. H, [T, BIL B pernerp A 3anu-
rae H — wnesmndmkarop Pr’, A, 27, BII cano gncao 27H

perucTpa

CT, A1, _. A, BIL,
rae A; — HavaJdeHBII ag-
pec

A; — KOHeuHRIi anpec

CT, 0801, ., 0BO7,
BII

Brmoaaserca npo-
paMda OOJIE30BA-
T4, 3afcaHHad B
gaeiikax maMarin ¢
0801H no 0807H.
PE:]}’JII:TE[‘[‘ BRITIOI-
HeHHOIl mporpaMME
BEICBETHTCA Ha
ABVX [MpaBbklx HHIM-
Ka10pUX Jciuies B
mecTHAANATEPH-
HOM KOIO2

KC, A _. A BII

KC, 0927, 0945,
BII

Ha apyx popasbex
HHAHKATOpaxX  BEHI-
CBETHTCA KOH-
TPOTBHAd  CYMMa
conepsanmoro HII ¢
0927H no 0945H

3K Ay Ag K BII

3K. 0800, _ . 0805,

B gueiikn naMgati ¢

0800H po 0805H

rie K - xoHcTawTa (2 BITIOUHTEIEHO 34a-
, 12, BII
e phi ) = MIcaHa KOHCTAHTA
12H
Maccun MAMSTH,
OrpaHHYe HHBIH
BIl. rne A, — HavankHEII IIM, 0927, i

almpec MaccHBa paIMele-
HI1A

093A, . 0806, BII

TeIBHO, NEPENICH-
BAETCH B 0OIACTh
MAMATIL, HAYIHAN ©
ajgpeca

0806H

17




4. llopAgok BLIMOIHEHHS PadoThl

1. 3anmonants Maccu O3V nmocieloBaTeIbHOCTBIO THCE] ggugjgmermt]ecmaﬁ
HpOrPeccHu

ay=a;H(n-1)*d,
rae
a, — N-if wien apudmerimeckoii nporpeccin;
a; — NepBLIil WieH apudMeTHIecKoll Iporpecc (3a1aeTca NpenoaapBarTenIen);
d=3 — mar nporpeccun;
n=1. ... . 10 - konmmecTRO WieHoB apHpMETIMEcKoil MpoTpeccHn.
Hanpamep, npn a;=2 dyaeM HMETE CHEOVIOMIVIO MOCTNENOBATENBHOCTE HH-
Gen 2 5. 8.11. 14, 17 2023 26,29
H1a Toro arobel eectn wiera 8 Y MK, neodxomimMo nepesecTH HX B mIecT-
HadUAaTSpHHEIE KOJE H 3aHeCTH KEakIOoe B :‘I"—'IEﬂ'H}’ OaMATH, HAYHHAL, HalpuMep, ¢
anpeca 08011 1. ITpu srom Heobxoaumo 3amonenTs Tabmmy no gopae 1.
Popma |

Ne m/m Anpec JecATAMHOE HJennanuaTequnud JIsonunOE
Aqeiike na- THCII0 THCJI0 THCI0
MATH
1 0S1H 2 2 10
10 080AH
CVMMa = CyMMa = CYMMa =

Brmounts YMK B cetb.

Haxate kBonky «—-». Ilpm atom B KpaiiHeil 1eBoil MO3ZMONN ANCILTER
IOMAEH MOABHTHCA 3HAK «-», CBHACTENLCTBYIOMMIT 0 ToMm. uTo YMK rotos x
pabote. B npoTHBHOM clIVYae HAOKATE yIpasnsomyw KHonky «Chy.

IlosToproe skmovenne YMK npomssoants He MeHee weM qepes 10 ¢
[OC/€e BBIKIFYeHIs.

Janncate B 0T4eT POPMAT KOMAHIE JUIN 3aHECEHHS apudMeTHdeckoi
nporpeccian B namare YMEK. Jlna namero npimvepa dopmar KoMaHABL OyaeT
BRITTIAIETH TaK:

T8I, 05 05 0B ous A IDRIE

Haxate k1asnnm Ha YMK cornacno xomanme:
- HAKATh AHPEKTHBHYIO Ki1asnmy «[I» (npn 3ToM 3HAK «-» HCYEIHET ¢ IKpaHa
apennes), a zarem Hadpare axpec HyxkHOH fIT ¢ momowew nHGOpMaImOEHBX
KTaBHIIL, B KauecTBe aJpeca Ha HKpaHe JHchies crneBa (HKCHpPYIOTCH mocie]l-
Hile 4 BEeeHHBIe HI(PEI:
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- HaGKATh KIaBHIOY « » - Opn 3ToM YMK BEICBETHT Ha JIBYX MpaBBIX HHINKA-
TOpax JHCIVIEA COASPKIMOS VEAAHHON AUeliKIl. JI1 HIMeHEeHNAA COJepPXKIIMO-
ro SII1 sadepure Ha NHGOPMAIMOHHBIX KIABHINAX e HOBOE 3HAUEHHe, B Kade-
CTBE JaHHEIX (PHKCHPYIOTCH MOC/IE/IHIIE /1B BBeIeHHbIE [TH(PHL;

- HaKATh KIaBHINY « » OPH 3TOM Ha JHCIUTee HMHALUMHPYETCA aipec H colep-
AHMOE ¢lenviomeii sueilkn NaMATH: BBeCcTH JaHHEIE, COOTBETCTBYIOMIHE 3TOI
ATl n, gaskaB K1aBHIMY « », NEPEiiTH K coegyiomeil sqeilkn naMaTH, 14 Ie-
pexona x cneayiomeii Al 6e3 miMeneHns ero conepRHMOT0 HeoOXOmHMO
TONBKO HakaTk KIABHINY « », 3aKOHYHNB BBOI JAHHBIX, HAMKATE KIABHIIY
{{BH}]‘.

Ilpn HenpasuneHoil pabote ¢ kTaBnaTypoil B kpaiineli npaBoii mosmrmm
AHcIIes BeIcBeTHTCH 3HaK «Tx». B oToM cmyuae caexyer Hamars KHouKY «Chy»
1 MOBTOPHTE KOMAHIY, HAYMHAS C ANPeKTHBHON KIaBHIIIIL

IIpoeepuTs MpoN3BeIeHHYIo 3amich. [[ng sToro namarte kaasmmy «lln,
peisBarhk mepsyie ALl (0801H) n sarem mmorokparneiM (10 pa3s) mamarnem
TOJBKO KIABHINH « », BHI3BAThH Bee mocnenyiomue gieiikn xo 080AH n mpo-
BEPHTL NPABIILHOCTE 3ANHCH COASPANMOro 5THx s1eek. Ecmn B cozepixnMonm
KaKoil-HHOyIb s4efiki nMeeTcH omMHAOKA, Mepel OUepelHEIM HaKATHEM KIa-
BHIIN « » HeoDXOINMO BHeCTH npabBitbHoe 3Hadenne. [Ipoeepue comepixn-
moe nocaeareit aueiikn (080AH), saxats knasnmy «BID».

2. OnpenenuTs KOHTPOIEHYIO CYMMY JAHHOTO Maccipa O3V,

Popmar KoOMAaIIL:

KC,Al, _, Ak, BIIL

rae
KC. .BIIl- mupexTHEHBIe KIaBHIIH Ha JHIepoil nadem YMK;

A}, Ay — COOTBETCTBEHHO HaYANBHEII I KOHEYHEII aJpeca CyMMHPYEMOro Mac-

CIBA MaMATIL
3amicars B oT9eT JOPMAT KOMAHIBL CO CBOHMIL AaHHEBIML.

[Iposepurs rotosrocts YMRK K BRIDONHEHNIO clefylonieil MHIPEKTHBE B
KpafiHem nepofl mo3mmn JHcIed JomkeH OBITh 3HAK «-». B mpoTtneaOoM criyuae

HaaTh KHoOKY «Ch»
Haxate MoCIe10BATE IEHO KIIABHIINIA:

KC. 0801, ,080A, BIL

IIpn 3toM Ha ABYX DpPaBEIX HHAMKATOPAX [HCITes BRICBEUHBAGTCH KOH-
TpoNkHAA cyMMa MaccHBa namari ¢ agpeca 0801H no anpec 080AH srmosnTens-

HO B IMeCTHAANATEpIMHOM Kozxe. Pesyibrar 3agect B dopmy 1.
Omnpenenmnrs cymmy apnmeTndeckoil nporpecenn no gopMyne

{a, +E”]*n

2
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raec
a; — NePBHIil WieH ApHMETHYECKOI] IPOTrPeccHH;
a, — MocaeIHmi YneH apudMernIeckoil nporpeccu;
Il — KOIH9eCTBO 9JICHOB apmbuenmecmﬁ [IPOrPecCI,

[Ipoepurs copnazenne TEOPEeTHHECKOT0 U MPAKTHYECKOIO Pe3yIbTaTOB.
3. 3anonauts maccus O3V xorCcTanTOIl.

KoncranTa 3anaetcs npenoaapaTeTen,
'-I]CIPMET KoMaHNkL:

3K, Ay, . Ax. . K BIL

rae
3K. . BIl - aupexTHBHBIe KTABHIIIL;
A 1t Ag — COOTBETCTBEHHO HAYANLHBI 1 KOHEUHBI Apeca MACCHBA MaMATH. B
KOTOPHII crneayeT 3aHecTH KOHCTAHTY,
K — koncTanTa.
[Tpnaare A=0918H, Ax=0921H.
Jomycram K=AS5SH, toraa ams 3anonHeHENd MaccHBa NAMATH KOHCTAHTOIl
A5H neobdxoanMo HaxaTh cIeIyHOININE KIABHINI:

3K, 0918, _ . 0921, _, AS.BIL

3amicats B oTYeT (pOPMAT KOMAHIB C 38JaHHOI TIPEnoJaBaTeneM KOHCTAH-
TOIl.

[Iponzrectn 3anonHenne MaccHsa naMaT ¢ agpeca 0918H no agpec 0921H
KOHCTaHTOH, YKasaHHOIl npenogapareIeM.

ITpoRepiTs NpaBNIBHOCTE Mpomssenennoil B O3V samucen. (18 storo na-
#ate knasnmy «ll», peissate mepeyio SII (0918 H) n sarem, Ha#mMas KlaBHIIV
«_» OpoBepHTh cogepaumMoe gsdeek 10 0912H BrkmountensHo. 3aKOHYHE NpoEBep-
Ky, HaxaTh KnaBimry «BID». 3ammcats B oTueT Bee agpeca, B KOTOPBIX HAXOIHTHCS
KOHCTaHTA.

3ammcatk B 0TYET KOHCTAHTY B HNIECTHAJUATEPIYHOM, JeCATHIHOM H JBOHY-
HOM KOJAaX I TeopeTHUecKH Onpele/]HTs cymMMmy Maccuea c agpeca 0918H no
092 1H BEmounTeIsHO.

u ¢ agpeca DBO111 oo ec DR0AH mrmo-

4iTeThHO B 001aCTh NAMATIL HadHHax ¢ aapeca 0922H
PopMaT KOMAH/IEL

M, A, , A, , A, BIL

rme
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IIM — mupexTneHas knaemma «[lepeMemienme mMaccHBa maMATH B aIpecHOM
OpOCTPaHCTBE
A=0801H n A,=0B0AH - coorBercTBeHHO HaYalbHBIH H KOHEYHBIH alpeca
rmepeMeHHOT0 MACCHBA;
A,=0922H - nauaneHBIl anpec MaccHBa pasMeIne .
IIpn sToM MaccHB NaM4TH, OrPaHHYeHHEI aapecaMn A 0 Ay BRIIOYHTENb-
HO, TIEPEITHCBHIBACTCA B OOIACTH NAMATH, HAYNHAA ¢ agpeca A, Maccusbel nepeme-
MEHNA 1 HAIHAYMCHIA HE JOTKHE NMepekpuBaThed. B npoTusHOM ciyuae npomc-
XOJHT NOTepsa HHPOPMAIHIL.
Haxath nocnenopaTe ThHO KIaBHIIIN:

IIM, 0801, . 080A, 0922, BIL

[IpoBepiTe NpasILHOCTE NepeMenienid Macciasa. J[1g sToro HaxaTh Kia-
pamny «Il», peissare HII=0922H n sareM, naxiMad KNaBHIIY «_», IPOBEPHTE CO-
nepsxnMoe sueek 10 092BH exmounrensro. Hakats « BIT:.

5. OnpenenuTs KOHTPOIBHVIO CYMMYV MaccuBa OaMari ¢ agpeca 0918H mo

anpec 092BH.
CamocTofTeIsHO 3anucaTh GopMar 3ToH KOMaH/bl ¢ KOHKPeTHBIMH aJlpeca-

MI (AHATOrHYHO TOMY, KaK OBIIIO CAeTaHO NP BEIIOTHEHHH 1.2).

IIpomssectn BeMncnenne KoHTponsHOil cymMmel Ha VMK, 3amicate B oTaeT
pesviaLTar, yauissag, 4o orper na YMK gan no mogymio 256 Gos yacta nope-
noneenns. [lockoasky I8 «IaHHEBIX» Y Hac HMeeTcA Boero Oea paspana 16-
pPHYHOIO EOOa, MLl CMOXEM YBHISTE Ha OHCIUIEE TOMNBKO IBa MIIaIIIIIX paspsaia
HOOTY4EHHOTO Pe3yIbTaTa.

HanpumMep. Mbl 10/DKHBI TIOTYYHTE pe3yabTaT 1258:

1258=4EAH. 10 ecrp 1258=4*256+14*16+10.

3HavuT, Ha SKpaHe JAHCIUIes Mbl YBHINM TOIBKO JBa MIAIINX paspaja lne-
crHanuarepirasoro 9uciaa 4EA, 1o ects EA

OnpenemnTe KOHTPOIEHYI0 CYMMY TEopeTHYecKH B CPaBHHThL ¢ OTBETOM HA
YMK.

5. Coacpmanme oT4eTa
1. Hassanue padboThL.
2. Ilens padboThL
3. Crpykrypaas cxema MIIC u MIT.
4. Henonezyewmele B paboTe dopMy s,
5. Tabmma mo jopme 1.
6. PopMaT Beex BRIIOTHAEMBIN KOMAHIL
7. TeopeTmteckie o NPAKTIMECKHE PE3YIBTATH BEIMHCIIEHHIIL
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Bonpocs! 108 caMONpOBePKH.
L. Uro Takoe akkymyaaTop?
2. Yem otmraaerca O3Y ot [13V?
3. IlpuBecTn mpuMep cnoBa JaHHBIX pasMepoM B | Daiit.
4. O0bacHATH 3HaveHne knasum KC, [IM, PI”.
5. Jlns gero perncTpsl 00beAHHAIOTCH B Oaphi’
6. IlepeBectnr wneno 136 B ABOHMHEBINT H MIecTHAAIATEPHYHBIT KObL

JImteparypa: [1], c. 5..13; 16..26; 30..37; 60..71; 74..79.

PABOTA 2. 3AITHCH H BRINNOJIHEHHE ITPOCTBIX IPOT'PAMM
1. llean pabtoTel

3HaKOMCTBO ¢ cHeTemMolt KoMana Muxkponponeccopa KP580MKB0, sanuces n
HCCIeNoBAHNE BRINOIHEHHA OPOCTRIX NpOrpaMM,

2. OcHOBHBIC TEOPeTHICCKHE MOTOAEHHH

O6nmmii npuHINn padboThl MEKPOIPOIIECCOPHOTO YCTPOHCTEA 3AKII0IALTCH B
crnenyomem. M3 MuKponpomeccopa HAa IMINHY aJpeca cYeTUIK BREIXAST agpec ode-
pennHoii koManael. CYATAHAAS 1O 3TOMY agpecy m3 maMars (HaopuMep, ms II3V)
KOMaHIa MOCTYNaeT Ha MINHY JaHHEIX H OpHHHMAaeTcd B MHKpOIIpoleccop, rie
oHa ncnonegercd. B cuerunke xomana MIT aproMariueckn fopMHpYeTCS ampec
cnegyiomeii koMan sl [Tocne okoH9IAHNA HCOOTHEHNA JaHHOI KOMAHIBI HA IIIHY
ajpeca NOCTYNaeT agpec clelyIomeil KOMatIs i T

[Tpa sanmmce KOMAHI Bee 4HCTa OPEACTAaBIANTCA B INECTHAANATEPHYHOIL
cucreme cuncredus. OJHAKO B TaKoM BIJE 3allOMHHTH KOMAHIB O9eHb TPYIHO,
OO3TOMY Halle X 3alHCBIBAKT CORKPAllEHHLIMI AHTIHICKHMHA caoBaMu. Taxas
3aMHCE COCTABIAET A3BIK HH3mIero ypoeHA — Accembnep. llepeson xomang Ac-
cemOnepa B mecTHagnaTepuuHsiil kox nui Hamero YMK oponssoantes no 1ad-
MHUaM BPYYHYIO, a JalbHeilli nepeBod B JBOHYHEII KoJ (eJHHCTBEHHO MOHAT-
HEIT 118 MHKpoTponeccopa) — mporpamuyoil «Monntops.

Sspik Accembnepa ynpolmaet salmick KoMaH, odecneduBaer Ty4inmii 003op
OporpaMdyMel H BHECEHHE l[C]Ip':].BJIEH][fI B TANHCAHHYH) IIPH 3TOM A3RIKE [IPOrpam-
MYV, obIerdaeT MONCK B Hell OMNOOK, NO3BONNET CYIMecTEeHHO YMEHBIINThL 3ABH-
CHMOCTE NPOrpaMMEl OT THNAa MHEKPONpOIEccopa, T.K. IPH Nepexoae Ha JPYroil
MI1 m3mMenserca IHIME TA0IHIIA COOTBETCTRHY.

Komanne: MoryT OBITE 0OHO-, ABYX- H TPexOaliTOBRIMII.

bonpmHHCTBO KOMaH/ AB/OTCS 0AHOOANTOBEIME H COOep:kaT B cede ToNb-
KO Ko oneparn. Hampimep:

78 — comepxnmoe perucrpa B nepecnars B pernctp A.
81 — cnomUTE conepRHMOE AKKYMYIATOPA ¢ CONePAHMEIM perncrpa A.

B neyxdaiiroroil koMaHIe B NepBoM DaiiTe VKA3BIBAETCH B BRITOTHAS MO
OIEpanni, BO BTOPOM OPHBOANTCH HHCIO, ABLIHOLICECH ONEepaHIOM NpPH BBIIOI-



HEHINH ONepami Imdo HoMepoM yeTpoiicTBa BBO/IA ITH BEIBOIA NPH ofMeHe naH-
e, Hanpamep:

06 AS — 3mecs: 06 — kog onepamu «llepecaars B peructp By:

AS — mecTHanuATEpHYHOE uHCio (OnepaHn), KoTopoe coefyeT HepeclalTbh B pe-
ructp B.
baiiTel Tpex0aiiToBOIl KOMAHIR HMEIT CIeNVIolnee HazHAUYeHHe:
- mepeslii DallT — Ko Onepanu;
- BTopoii bailT — Maagmme paspaIsL;
- TpeTHil bailr — cTapHine paspaibl.

Bropoii n TpeTnil GaiiTel HCnoNMB3IYIOTCA I8 yKazaHns apyxbajitoBoro aa-
peca XoMaHIL NH anpeca gueitkn O3Y, cogepkumMoe KoTopoll ABIfeTca onepan-
IOM, I ABYX0aliTOBOTO ONEpaHa.

Hanmpumep,

3A 2B 09,

3Jech
3A — xon onepannn «llepecnats B akkymymaTop cozepskumoe AIL axpec ko-
Topoii (092B) vkasaH Bo BTOpOM I TpeTbheM OallTax KOMAaH/IBD) ;
2B - mnagmue paspags agpeca 1103V
(09 — crapmme paspaas agpeca ST 03V,

Bee komana MIT KP5S80MKED pasacaswTes 1a 5 rpynn.

Komandw nepecvriku 0arnnbix oCYIIECTBIAIOT 0OMeH JaHHBIMI MEKIY pe-
rueTpaMi 0 OaMaTeio. OCHOBHEIE KOMAHIBL 3TOI ITPYNOBL AMeT 0D0o3HaYeHNe
MOV nm MVL Ilo xomarne MOV nponcxonnT nepecsuika colepxuMoro 0IHO-
ro perncipa B OPYIOil WIH COAEPANMOro PErucTpa B OAMATH, HIH COASPANMOro
naMaTH B pernctp. Hampumep, mo xomasze MOV B H npoucxomnt nepenaua
qiciaa us peractpa H B peructp B. Ilo xomarne MVI ocyimmecTenseTes Henocpe-
CTBEHHAS 3aMHCh YMCAA B AKKYMYIATOP, PErHCTP HIH NAMATH (TO €CTh CAMO HHCTIO
HernocpeAcTBEHHO OpucyTersyer B koManae). Hanpumep, komanna MVI B, 35 no-
3BONSET HeNoCPeICTBeHHO 3alHcarh 9ucio 35 (B mecTHaAaTepHYHOM Koje) B
peructp B.

[Tpn samicn Ha Accembiaepe akkymymaTop ofo3sHadaerca 6ykBoii A, onepa-
THBHOE 3AIIOMHHAIONIee yCeTpoiicTBO (mamsaTs) — M. s4eiika mamsaTiL, ajgpec KOTO-
poii 3amican B nape perucrpoe H, L. 1.e. H, L — capoennsiil pernerp KocBeHHOIo
anpeca (M). [llectranuarepuinbie KOIE HEKOTOPHIX KOMAHI MEPechlIKN JAHHBIX
NpHBe/IeHksl B TADIMIe 3.

Kovanduw apudmenmuveckue npeqHasHAYEHE 114 BHIIOTHEHHA CI0KEHI,
BRIUTAHID, YBEINYeHHs I YMEHBIICHHA COJEP/KHMOro PeruncTpoB WIH A9€eK
NaMsSTH HA eIHHHILY.

KoMaamer croKeHns § BRIMATAHHA Bcerda BRINOTHAKTCA MeXIy [OepBhIM
qICAO0M, HAXOQAIIAMCS B AKKYMYIMTOPE, i BTOPHIM YHCIOM, HAXOJANINMCH B pe-
rucTpe Hin B naMaTi. PesyneTar noMelmaeTcs B aKKyMyIATOP.
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U.[EC’THR.EH&TEPIHHH& (MAMINHHEIE) KOIK HEKOTOPRIX ﬂpI!CbMﬁ’T[I‘IECK]l’K KO-

MaHI IpHBeICHE B Tabmmnue 4.

Tabnmna 3 — Komanns! nepeceurkn naHubeix Y ME

Accembmep- | 16-puunblii | Koamaecrso KommenTapmii
HBIii (MBEMO- KoX (Ma- baliT B KO-
KOI KOMaH- | IDHHHbIH MaHIe
1) K01)
Copepxumoe pernctpa B nepe-
MOV A.B T8 | CIAaTh B peructp A:
A+—B
ComepknMoe aKKyMYIATOpa Hepe-
MOV C, A 4F 1 cnaTh B peructp C:
C+—A
CogepanmMoe aKkKyMyIsTOpa nepe-
MOV M. A 7 1 cnate B Al aapec kotopoii ykazad
) ’ B pernerpax H, L:
AII(H, L) A
Comepnmoe All, agpec xotopoii
MOV B. M 16 ) yEa3aH B nape perncrpos H, L, ne-
; pecnars B peructp B:
B — All(H. L)
Mlectnagmarepiuoe  =mcao  2E
MVI A, 2ZEH 3E 2E 2 mepeciaTs B A:
A« 2E
IecTHannarepmioe 4ucao  AS
MVI B, ASH 06 AS 2 nepecIaTs B pernctp B:
B «— AS
IlectHaauarepmadoe  =ucao 36
nepecnate B HIl. axpec xotopoii
s . 2 vEa3aH B nape peructpos H, L:
ANH, L) < 36
Conpepssnmoe Il anpec xotopoii
VEa3aH BO BTOPOM H TpeTeeM Dail-
Tax KOMaHIbl, MepechllaeTcs B A,
LDA09ZBH | 3A 2B 00 A T.e. coxepxmmoe HII ¢ aapecom
092B mepechinaerca B A:
A «— HII(092B)
ComeprnMoe A mnepecslmacTcd B
M1, agpec koTopoll yEa3aH BO BTO-
STA 0R03H 37 03 0% 3 poM 1 TpeTheM DaliTax KoMaHaw (B

nanaom nopuMepe B All ¢ agpecom
0803):
HII(0803) «— A
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Tabnnua 4 — Apudmernaeckne koManas YMK

Accembaep- | 16-puunnii | Koangecreo KommenTapuii
Hbliil (MHeMO- | Ko (Ma- GaliT B KO-
RO KOMAH- | HHHEBIK MARITE
ki) KO01)
Crnoxenne colep#HMOTO AKKYMY-
ADDB 80 | JATOpa ¢ CONEPAKHMEIM permucrpa
B
Cnoxenne conepixamoro A c co-
gepxumeiM Il aapec xotopoii
AN % - yKazaH B nape pernctpos HL:
A «— [A+STI(H,L)]
CnoxeHne colepxuMoro A ¢ dmce-
ADI 32H C6 32 2 moM 321 (mecTHaAnATepPHYHBIN
KOI), KOTOpOE VEA3AHO BO BTOPOM
OaliTe KOMaHIbL:
Conepxumoe peructpa C BRIMMTA-
SUBC 91 1 eTed I3 AKKYMYIATOpa
A+~ (A-C)
Conepaiimoe BTOporo Gaiita Ko-
SUI C?2H 6 C2 2 MAH/IBI BEITHTaeTCH AKKYMYIATOpa:
A — (A-C2H)
Conepsnmoe Il anpec xotopoii
INR M 34 1 yka3aH B nape peructpoB H.L yBe-
JMABaeTCH Ha eiHIILY
SITI(H.L) — [AI(H.L)+1]
Copepmumoe pernctpa A yMeHB-
DCR A iD 1 INAETCH HA €IHHALY:
A — (A-1)
Copepsumoe nape peructpos B, C
CKTIANBIBACTCA ¢ COMEPKHAMEIM pe-
DAD B 09 1 ructpos H,L: pesyaerar nmomema-

eTcd B napy peructpos H.L:
(HL) — [(H.L)+HB.C)]

Hoonueckue xomards! BRINONHAKT TOTHYECKNE ONMEPAIINT HAM JTAHHBIMIL,
XPaHANNMACH B PEITICTPAax 1T AYelKax DaMATH.
OCHOBHBIMI TOTIHMECKHMI OMEPAIMAME (M HEX OTCYTCTBYET NepeHoc 13 paspsaja
B paspan) asrmores M, UIIH, nekmrogaromme MIIHA, cpasnenne. Hexkotopsie mo-
FHAeCke koMaHAkl MPHBEIeHR B Tabm. 5.



Tatnnma 5 — Jlornyeckine KOMaHIbL!

Accembaep- | 16-puunnii | Koangecreo KommenTapuii
Hbliil (MHeMO- | Ko (Ma- GaliT B KO-
RO KOMAH- | HHHEBIK MAaHTe
ki) KO01)
Han copep#nMeiM akkyMyIaTOpa H
BTOpPOro OaliTa KoMaHIB! BBIIOIHA-
ANICSH E6C8 2 eTcH Jormieckan onepanus «Hx:
A — (A™CBH)
Han coxepxuMeiM A © BTOpOro
XRICTH EE C7 2 OaiiTa KOMAHIEI BEIMOJHASTCA JIO-
rHYecKas oOlepallia «HCKIHYao-
mee HJIH»:
Cozepxumoe A cIBHTaeTCH BIEBO
Ha oaHy nospimw. CogepxnMoe
cTapmero OMTa 3aHOCHTCA B MIIal-
ML o . mlg OHT:
An+1 « An;
Ag+— Ay
Jlononsenne axgyMmynastopa (co-
CMA 2F 1 AepanMoe A HHBEPTHPYETCA):
A A
Conepsumoe peructpa B cpasan-
CMP B BS 1 BAETCH C COTEP/RIMBIM permcTpa A
A He mMenfeTcq

Komarnos! nepexooos (YCIOBHBIX H Oe3YCNOBHEIX), 6bi306a nodnpocpamm |

go2EPARfeHiN 13 HO&J‘?PGE;‘!JGJLH IEMEHADT HOPMAaThHYH MOCTEN0BATEIIRHOCTR TIC-
IOTMHEHILT KOMAHI.

Komvanow esoda-esisoda, ynpaerenua u pabomei co CTEKom npennasnate-
HEI /1714 BRINOTHEHNA ONepannii BBoJda-seiBoa, padoTel co CTEKoMm, ynpasnenns
(prarami, paspelieEns i OpepbIBaHHil.
Hanmmenm npocteiimyio nporpaMMy 414 cleAyiomeil (popMyIEL:

X~CBH+Y,

rae
X. Y — conepxmuele sueek namsatn ¢ agpecamu 0BOOH n OBOIH cootBetet-
BCHHQ,
C8H — sanaAnoe 9HcIo B mecTHAAMaTepnIHoM Koae (C8;~200).
* — yenosHoe obo3HageHe norideckoii onepammn «Hy» (normieckoe ymHo-
AEEHHE ).
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B cootpercrBHN ¢ 3TOfl dopmyoii Tpebyerca nmpnHATh 13 anpeca) 0BOOH
qpcao X, MOrmHMeckH YMHOXHTB ero Ha uncao C8H u crosuts © umenoMm Y m3
gueiikn mamaTa 0BO1H.

Pesymnrat momectnts 3 11 0BO2H

Cxema anropuTma pelleHns JaHHOI 3ala4dl, NocTpoeHHas B ONepalnsx,
BRIMTOTHAEMBIX MOEponponeccopoM cepuit KP580, npusegena ma puc. 4.

PaccMOTpHM OnepaiHi, BBINOTHIEMBIE B KAKI0M 13 DIIOKOB CXEMEBI Alro-
pHTMA.

brox | nponssoauT npnem B akkyMyaaTop A cogepinmoro suefixn O3Y ¢
anpecom OBOOHI. 3ta onepanns moxer GvITE BRINOTHEHA KOMAHOM npamMoii 1a-
FPY3KH aKKyMyJIaTopa, MHeMoKoA 3Toit komannsl — LDA [anpec] (3 mamem npi-
mepe LDA 0BOOH).

brox 2 npomsoant oneparnno «M» Han conepiHMBIM AKKYMVIATOpa H
qacaom CBH. Pesyaerar momemaercs B akkvMyngrop. MHeMoKoad KOMaHIB —
ANI C8H. B aroii komange uncno C8H BxoanT B caMy KOMaHIY M 3aHOCHTCH ¢
KIaBHATYPEL.

brok 3 caysur nn8 Toro., ITodBl NPOMIBECTH CAOKEHNES MPOMEKYTOYHOIO
pe3vIbLTaTa, OCTABIIErocs mocie npeasiaymelt onepamim (610K 2) B aKKyMYIATO-
pe. ¢ kakmM-160 upcnom u3 Sl Henomssys komannsl Accembiepa, Mbl MoKeM
cAenars 3To, b0 noMmectns gncao m3 O3Y HenocpencTBeHHO B KaKOH-TO 13 pe-
rucTpoB, G0 menonb3oBas mapy permerpor H.L (nmpn sammen ma Accembnepe
oI ebosiagaored «Ma) i sanucen B HOX agpceca oncpania.

CornacHo 3TroMy BapuasTy 010k 3 npomssoant samicek B peructpet H, L azn-
peca 0BO1H. B xotopom HaxonanTcs caeaviommil onepani. Maemokoa Takoil Ko-
manen LX1 H[aagpec] — nenocpencreennas 3arpyska napw peructpos H, L. B na-
meM NMPHMEPE KOMaHIA 3aniceBaeTcA cneayiomuyM obpazonm: LXI H 0BOTH.

brok 4 nponzBoanT cnoxeHNne CONSPAIMOro A ¢ CONSPAHMBIM Adeiiki
03V M, agpecoM KoTopoil cIviEAT colepiumoe napu peructpor H, L. Onepanms
CTIOMEeHI] BRIMOTHIETCS KoMaraoit ADD M.

bnok 5 nepecrmnaer B Il 0BO2ZH nonyaensyvio B A cymmy. MaeMoKon Ko-
manasl — STA [anpec] (s nameit nporpamye STA 0BO2H).

Jna sammen nporpaMMel B famare Mukpo2BM neobxomumo nepesectn
MHEEMOKOMB! KoMaHa AcceMOIepa B MAIIHHHBIE KOIBI, TIE BCE KOMAaHIBI H 9HCIA
NpPeICTABIAITCH B 1eCTHAINATEPHIHOH cHCTeMe CHHCIeHHA.

Komanne: B nporpaMme MoryT ObITE ONHO-, JBYX- WiIn TpexOaiitoBbie 1
momkasl B O3Y 3aHHMATH COOTBETCTBCHHO OIMH, ABa I TPH agpeca, T. K. B Kak-
ayiro gueiiky O3Y moxHo noMecTuts ToIBKO ol Oaiir nadopmannn. Hampumep.
Hama Tpexdafiropas komarza LDA 0BOOH pacnonaraercs B 1pex sueiikax O3V,

Paimemenne kKoMaHI, NpoN3BeIeHC HAYHHAA ¢ AYEiKH, HMelOmel agpec
0800H (mporpamma 1).
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Puc. 4 — AnropurM nporpaMMel

[Iporpamma |
Ne An- | Muemoxoa | Ymcao Mammun- Kommenrapui
0a0Ka | pec GaliT B HbIH KO
KOMAHTe
Kon komanne LDA:
cogep:xanne SII, ax-
0800 3IA peca KOTOPBIX VKA3AHBI
I LA OBO0I 3 e b
OaiiTax KOMAHIBI 3a-
IPy3HIb B A
0801 00 Muammmii 6aiiT agpeca
N&n2 0B Crapmuii 6afit aapeca
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Kona komanesr ANI:
HAll COAEpAKNMBIM A H
0503 B | b 55

? ANICBII 2 ! s
rudeckad  ONEparus
«»

, Bropoii dalit KoMmaHIs!
C8
(onmepanm)

0804

Koa komanas LXI H:
Henocpencrsennaa 3a-
rpy3ka Mmapsl peruct-
poe H, L

LXIH, Mnammmnii Gaifit axpe-
0806 0BO1H 01 cd, KOTOpHIl Nepeckl-
naeresa B peruerp L
Crapmuii OaiiT agpeca.
0807 0B KOTOpEII MepeckiaaeT-
ca B pernctp H

08035 21

Kon komanner ADD
M:

conepsxnmoe I, azn-
pec KOTopoil B pernct-
pax H.L cknameiBaercs
C CONEPAHMBIM A: pe-
3yIBTAT TMOMEHAaeTca B
A

4 0808 ADD M 1 86

Kon xomasner STA:
comep:kanne A mnepe-
ceutaetrca B HlL azxpec
KOTOpOoH yKasaH BO
STA 0BOZH 3 BTOPOM H  TpeTbeM
DaiiTax KoMaHIbI

0B0A 02 Mnammnii OaiiT agpeca

080B G |eTepmER
DaiiT axpeca

0809 32

L]

Kon koMaans HLT:
OCTAHOB

080C HLT 1 76

IlpeapapuTensHvio 3amuchk OporpaMM VIODHO [POBOAHTE B Ooldee KOM-
naxktHOil dopme. B nporpaMMe vKashBaeTCH HAYANBHEIN AJpec KOMAHIH H IpPH
ITOM MOHIMAETCH, 9T0 B 3ABHCHMOCTH OT [JUTHHHBI KOMaHOBI (OQHO-, IBYX- HIIH
TpexDailToBadA) B naMATH OYAYT 3AHAMATh OT OJHOI 10 TpeX HOCHedoBaTeIbHBIX
aveek (aapecos). [1pu Takoii sammcn g neBoM cTondle VKa3slBalOTCA THIIE aJpeca
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nepporo dafita KoMana. JTO MO3BONSET COKPATHTh 00BeM MpH ONHCAHHH TIPO-
rpaMM i caexats Donee mpoCTBIM HX AHATH3,
B YROPOUEHHOM BIIIE HAINA TIpolrpaMia IMPHMET BHI OporpaMMEl 2.

[Iporpamma 2

MPEE

MamuaHbIiH Ko

Muemoko

Kommentapui

0800

3A 0008

LDA 0BOOH

Conepxnmoe HII ¢ anpe-
com 0OBOO nepecnats B
AKKYMYJIATOP

0803

E6 C8

ANIC8H

Hax comepEuMbIM A H
MIeCTHAILATE P HBIM
quearoMm C8  BRENOIHOTE
JOrHMYecKy  ONEpario
«H». PesymeTaT momec-
THTE B A

0805

21 010B

LXIH, 0BOIH

JarpysuTe B Dapy perm-
ctpor H.L anpec 0BO1

0808

86

ADDM

Crnosure cogepanmMoe A
¢ comepaumeiM HAIl ko-
TOpas yKa3aHa B mape pe-
ructpoe H.L (M) Pesyne-
TaT IOMECTHTH B A

0809

32 020B

STA 0BOZH

Conepxnmoe A mepe-

ciats B Hll ¢ ampecom
0BO2

080C

76

HLT

OcTaHoB

Pesynerar nporpaMMel MOMHO OPOAHATHIHPOBATE IO COCTOAHMIO PErHCIpa
tpnaros F. Kax u Bce pernctpet MII cepim KP580. perucrp F nmeer B paspsaos,
OIHAKO 3 pa3paaa He HCMOIB3YIOTCH, a 5 paspsaIoB 3TOT0 pericTpa ycTaHAB/IHBA-
FOTCH TI0 ONPEIeTeHHOMY NPABIUY B COOTBETCTBHH C BHINOJIHEHHEM NocieIHeil

KOMAaHIEL

Ilpa3nakn pesyaprata pasMemalorcd B pernctpe ¢ruaros enenyromm obpa-

30M:

D:  De

Ds

Di Dy Dy

D; Dy

S

Z

AC P

C

.

—

s
‘—\'\_\_‘_ J/__F__,.-F'
Fasprap He WENONEIYIOTEA
[ IHF4EHWE Be3paANNYHD)

—

ITare paspagos peructpa F nMeroT cnenyionine sHaueHms.
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Pazpad snaxa § — SIGN, B wero 3aminceiBaetcd |, € mpH BREITOTHEHHH
apadmMeTirieckoil Iwm Tornueckoil KOMAHIB! B cTapIIeM, CeILMOM, pajpaie aKKy-
MVYISTOPA 3alicasa 1. B MpOTHBHOM ciy4ae B paspaj samuckbaeTes 0.

Pa3spno nyneeozo pezyremama £ — ZERQ. Ecin pesynsTar paseH HyIo, B
HEro 3anHcbiBaeTcA 1, B npornBHOM criyaae Z=0.

Honornumensuwil paspsad nepenoavenus AC — AUX. CARRY. B nero sanm-
CHIBAETCH |, ecan npH BRINONTHEHAH KOMaH B aKKYMYIATOpEe BOSHIKAST eINHALNA
nmepeHoca I3 TPEThEero paspaaa Yucen (nepeHoc Mekay TeTpagamn HaiiTa).

Paspad uemnocmu P — PARITY. B mero zanmcsisactes 1, ecnn npn BeI-
MONHEHHN KOMAaHIBl KOIHYeCTBO €IHHHI B paspaaax akkyMyaaropa Oyaer
geTHEIM. B nportueaoM cioyuae P=0.

Paspad nepenonnenusn € — CARRY. B nero zamuceisaercs 1, ecnm npn
BHITOTHEHNH apiMeTHuecKkoli KOMAHAE NN KOMaHABL cABHra OBUIO mepe-
MONHEHNE AKKYMYIATOPA, B NpoTHBHOM caydae C=(.

Paccmotpnu mogpoOHee nponece BRIMOTHEHHS KoMaHael. OB pasdneaetcs
HA NHENR., obo3Havaemuie My, Ms, M;, M., M. Brunomnenne xaxzoil KoMaHIBI
JAHHMAET OT OJHOIO OO0 OATH MAIIMHHBIX HHKI0B. MammpauE 1pkn Tpedyerca
BCAKHIl pa3s. Korza MHKponponeccop odpamaeTcd K MaMATH BN yerpoificTBaMm
BBO/1A-BRIBO/IA (TOpTaM).

Ecan komanza saHmMaeT HecKoeko Oaiito, To a8 seibopa Kakaoro Daiita
TpedyeTcs No OHOMY MAIINHHOMY ITIKTY.

Hampumep, komanga LDA 0BO0 (cM. prime) saunMaer Tpn Adefiki naMarn
DROD, 0801, 0802, » Koropux xpanArcs xoam 3A, 00, 0B, Brmonncrne KoMasab!
Ha4HMHAeTCH, KOIa Ha [POrpaMMHOM cdeTinke mMeeTcs unciao 0800, B mepeom
MAITIHHOM OuKIe no agpecy 0800 endapaerca nepeblil 0aiit komanam 3A, nepe-
IASTCH B MHKPOINPOLECCOp, [1e NpOH3BOANTCA nemmdpanus 31oro kojga. Bo ro-
poM MammHHOM HHkae w3 cnemyromeit aueiikn 0801 smbnpaerca uncno 00 n 3a-
nuceiBaeTcs B perucetp L. B TperheM MammHHOM LuKne u3 sgeiikn 0802 snibupa-
erca uncao OB n samucmsaetca B peruetp H. Takmm obpaszom, B mape perncrpos
H. L chopmuposanca anpec All conepanmoe KoTopoil mo komanae JA Heobxo-
IAMO Oepedath B akkyMmyaarop. [lostoMy B derseproM MallIHHOM LUIKIIE YHCIO
i3 aueiikn 0BO0 nepenaercs B akkymynstop. Ha atom BEINOIHEHHE KOMAH/IB 3a-
KAHYHBASTCE M K CONEPAKNMOMY CHeTIHKa mpubOaBIdercs eIHHHIA, TO eCTh MHK-
ponponeccop NEPEXoanT K BHMOOMHCHENID cneayomeil koManasl. [lepspiv mammm-
HEIM [IHKI0M IIPH H3BIeueHnN mo00il KoMaHak sensercs nqukn M, — eebop nep-
poro Oaifita xomanaw, CaMble IIHHHEBIE [0 BpeMeHH HCIONHEHHS KOMAHIBI BbI-
[OTHAIOTCH B OATh [HKI0B.

Kaxaerii mukn BxIouaeT B cebd HECKOIBKO TakTo, o0ozHadaemex Ti. Ta.
T3, Ts, Ts. IIHKIB MOTYT comep:kaTh OT Tpex A0 mATH TakToB. [lepBrie Tpu TakTa
BO ECEX IHKIAX HCIONE3YIOTCA 08 OpraHH3aniy oOMena ¢ namaTsio n YBB, tak-
Tel Ty 11 Ts (ecim oBm DpHCYTCTBYIOT B UHKIE) — [UIA BBINOJHEHHA BHYTPEHHIIX
Onepanui i MEKPOOpoIeccope.

Pacemotpum muxn M. B takte T; cogepmimnvoe cuerymka KoMaH BRIIAETCH HA
MHHY agpeca, afpec NPHHAMASTCA MAMATEN), [I€ HAYHHACTCH MPOLECe 9TeHHs
GaiiTa KoMaHIBl 13 VEazagHOi sueiikn. B Takre T, nporepsercs Hanuune cHrHANA
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(vpoBHa normdeckodl eamunnel) Ha xone ' OTOBHOCTD. JtoT curaan noaaeTcs
Ha BXOI MHKpPOIpOIIeCCOpa “epes HHTEpPBal BPeMEHN, AOCTATOYHBIN 1T 3aBep-
MmeHHs mponecca yTennd U3 namar. Ecan va Bxoge [OTOBHOCTE curnan ot-
CVTCTBYET (/1eficTBYeT ypoBeHs TOTHYECKOI0 HYIE), TO MHKPOIPOIECCOP VCTAHAB-
TMHBAETCA B PEANM OKHOAHEA 00 TeX Nop, MoKa He NOSBUTCA CHIHAT HA BXOJe To-
ToBHOCTE. ' OPHXOIOM 3TOTO0 CHIHAZA MHKPONpPOIEccOp BRIXOAAT H3 peikaMa
OAMIAHIA, NEPEX0/d B TaKT 13 B 3TOM TakTe BbIAAHHEI N3 NaMaTH DailT KoMmaH-
AT C MINHB TAHHBIX MPHHAMaeTCs B MUKponponeccop. B takte T, amamusnpyertcs
NPHHATEI 02T KOMaHAR! 0 BRIACHAETCA, HYAKHEL 71 JONOTHIT&IbHEe 00paneHs
B OMEpPaTHBHYHK TamATh. Ecnn takne obpamenna ne TpedyioTca (KoMaHaa 0aHO-
DailiToBas M olepaHIbl HAXOAATCA B PETNCTPAX MHUKPOMpOIEccopa), TO B ITOM ke
takre 1y nnbo ¢ nenmonbscbaHAeM JOMOMHNTENLHOIO TakTa Ts BRINOMHAETCA Npe-
ayeMaTpHBacMad KOMaHI0il omeparnms.

Ecan gHeodXoanMul IONOIHNTEIEHEIE 00palleHNY B ONEPAaTHBHVIO MaMITh.
TO nocle Takra Ty muka M) sasepimaeTcd I OPONCXOINT Nepexol K WHETY M.

Hudopmamis o cocTOSHHA MHKponpoueccopa (o ToM, Kakoil MMeHHO Ma-
IIMHEEN] UAKT BHNOTHACTCA B JAHHBII MOMEHT) (HKCHPYETCS B PETHCTpPE CO-
CTOSHHII B Hauale KaiI0ro MAlIHHHOTO WHEIA. B 3aBHCHMOCTH OT COCTOAHIA
JAHHOTO PerucTpa (JOpMHPYIOTCH CHrHALL, yHpasamomue paboroil Beell MuKpo-
2BM. B tabnuue 6 npueeacHE BO3MOKHEBIE COCTOSHISA MHKPOIIpOLieccopa.

Tabauma 6 — Cogepaxanne pernctpa cocrosanit MIT

Cocrou- baiiThl perucipa cocrosinuH
e MII D- D D D, D, D, D, D,
(qammn- [Myrpay T NP MI | OUT | HLT | STAC | WO | INTA
HHEKT)
Bribop
% 1 0 1 0 0 0 1 0
Dafita KO-
MAHIEI
ens 1 0 0 0 0 0 1 0
IaMaTH
Jannce B 0 0 0 0 0 0 0 0
NmaMiaTh
Hrenne 1 0 0 0 0 1 1 0
CTEeRAa
Jamace B| 0 0 0 0 1 0 0
CTeK
Broa 0 | (] 0 0 0 1 0
BrEoT 0 0 0 1 () 0 il 0
[Ipopusa- 0 0 1 0 0 0 1 1
HIE
Ocrapos 1 0 0 0] 1 0 1 0




[Ipeprina-
HHEe B 0OC- 0 {0 1 0 | 0 | 1
TagoBe

Onpedenentie GumMos pecucmpa cocmosHiiR
INTA — cHrEan noATBEpKICHNIA 3allpoch NPEePhIBAHNA:
WO — B TekymeM MalIHHHOM [HKIE BBINOIHACTCA 3allCh B ODaMATh HIH onepa-
18 BRIBOJIA:
STACK — o3magaer mamrmie B muHe aapeca cogepxnmoro yrasarens CTEKa:
HLTA — curnan noarsepaaeHia koManasl HLT (ocrasos),
OUT — p TekymeM MAIIIHHOM LHKTE BEINOTHIETCS ONEPALns BHIBOIA:
MI — Texymmi MaUIMHHBIL DK CIVANT 118 BEIOopKn mepsoro Gailta KOMAHIL,
INP — B TexynieM MamiHHOM IHK/Ie BRIIOIHACTCH ONEpalld BBOIA,
MEMR — B TexymieM MammHHEOM IHKIE OYIeT NPON3BOINTECH YTeHIe NAMSTH.

3. llopagok BLINOIHEHHS PAOOTHI

1. Hecnegorate nporpaymy 1.
Bxmoante YMK B cetn. Ilpopeputs rotoaoctes VMK k pabGote: B Kpaiineii

TeBOil OZHINH JANCTUIENR J0I/KEH MOABHTECH 3HAK «—).
3apectn mporpamMy 1 B mamars VMK. @opMar komaHIel 1S 3aHeceHHs
3TOIT NpOrpaMMel B MaMATE!

[1,0800, .3A. .00, .0B. ... 76 BIL

Jammcars no agpecam 0B00 n 0B01 gmena no ykasanmio mpenojgaBaTels.
QopMaT KOMaHIBI

IT1,0B00, ,X. .Y,BI,

rae X, Y — mecTHaanarepudHbie 4NCTa, KOTOPRIE HEOOXOAMMO 3AMICATE B COOT-
BercTeyonne AT

OcymecTBuTh NyCK porpaMMsl 1.

PopmaT KOMAHIEI HA BBITIOIHEHAE MPOTPAMMEL

CT, 0800, . 080C, BIT
B cooteercreun ¢ Hameil nporpaMMoil pe3yasTar 6yIer moMemmen B g9eiiky
mamsaTi 0BOZH. Tlostomy ans mpodTeHms pesyIbTaTa HeoOXOAHMO HaxkaTh cle-
AYIOIINE KTABMIIIL;

I1. 0BO2H, BII

3aHeCTH pe3yaeTar B dopMy 2.




Dopma 2

HEEI].[[HI:IE JAHHEIC H PEFYALTATHE ERINMIHEHHA NPOrpaMMel 118 EAPHAHTOB

lapauerp | snpec | 1 2 3 4 5 6
OpOrPaMMBI
X 0BOO C2 BA 36 2E 73 E4
Y 0BO1 Fé 6C 3E 17 E4 A5
Peaynwrar 0802
Perncrp F

IMomyuuts >TOT peaynsTaT BpyuHy® no gopmyae (1). /laa storo nepepectn
HCXO/IHEIE JAHHBIE B ABOHYHBIN KO H NPOHIBECTH COOTBETCTHYHIIAE BhIMHCIE-
Hig. CpaBHUTE TeopeTHYecKHe 0 NPaKTHYECKHE Pe3yIbTAThL.

2. llpoanamnsnpoBars NMonydeHHBIT Pe3vIBETAT [0 COCTOAHHED pErHcIpa
dinaros F.

Jng 2T0r0 HeodXOMIMO HAXKATE nocinenobaTensHo knaspmm: P, F: zanm-
CaTk COACPKAHHE ITOT0 PEerHcIpa B IIECTHA/IIATEPHYHOM KOJE, [NEPEBECTH 3TO
THCIIO B IBOHYHEIT KO H NPOAHATHIHPOBATE.

Hanpumep, nocme maxarua xrasmmeil PI°, F va aoncnnee cnpasa seicBeTn-
aock meao 92H. IMepeseaeM ero B IBOHYHEI KO, ¥ MOCTABAM B COOTBETCTBHE C
DHTAME PerucTpa cI0BOCOCTONHM

92H= |1 0 0 1 0 0 L 0

burm | S | AC P e

Otciona  5=] — crapmmii paspax (ceabMoil) pesyabTaTa paBen 1;
Z=() — pe3ynbTaT He pageH HYIO;
AC=1 — Or1 nepenoc U3 TpeThero paspsaaa;
P=0 — KonN49ecTBO eAHHALL B pa3paIax pe3yIbTaTa HEUETHOE,
C=0 — mepeHoca 13 cTapmiero paspaia He GbUTO.

3. HEL‘HEQDBETI: nponecc BEITTOIHEHIS OporpaMMEl | B DOmMAaroBoMm PEAKIME

paborsr YMEK.
YeTpoiicTEO nomaroBoro BeMomHeHns nporpams, nepesoasmee MII B co-

crogane «Oxuaanie» Md0 B Ka#JioM padodem MHKIe (MONNKIORKIL [IAr), Homa-
roBbIiT pexnM patoTsl Be3bBaeTca nepekmodareneM «Ph/IU, BuiGop semmnab:
mara — nepexmrodarenem « KM/IIK» (em. puc.3). Jlna nepsoro m nocaeayrmero
mara HeodxoauMo HakaTh KHONKY «I1IT'». I1pu 3ToM mocie BEIMOIHEHNS odepeji-
HOTO MIara Ha CEETOBON NMHIANKAINNI 0TOOpajKaeTcs COCTOAHIE AJPecHOl HIMHEL,
IIHHEI JAHHKEIX I PerfcTpa COCTOSHHIT MHKPONPOIIECCOpPa B IBONYHOM KOJIE.

Haxare nepexmouatenn «PB/AIT» n « KM/IIK». [Ipn 3toM 3aropurcs ce-
tosax maankamnds Ha YMEK. Tlposepute rorornoere YMK k pabore — Hammune
3HAKA « - « B KpaiiHeil 1eBoii No3nIMA JHciies.

Ilponssectn myck (eTapT) mporpaMme |-

CT, 0800, . 080C, BIL
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ITpn sToM Ha ceeroBoil nEaANKaumm 6yiaeT oToOpaxkeHa creayiomad napop-
Malms: (ropgimnii cBeTo o/ cooTBETCTBYeT | ABOIMHOrO Koja, He ropammi — 0):

agpec — 0000 1000 0000 0000, gyro cootsetcTByeT 0800H:;

nanssie — 0011 1010, aro cootBeTeTBYeT 3AH:

cocrogane — 10100010 coorBerersyer coctoauno MIL npn kotopom npo-
H3BOIUTCH BRIOOP mepBoro dairta komaaast n3 HI1 O3V ¢ agpecom 0800,

Janee, maxmmada xronky mar «lI™», ocymecTtsure nomaropoe BHMIoOIHE-
HHe MporpaMMsl 1, sanomsas opu atoM dopumy 3.

dopma 3
Aapec 8 | Hamnsie B (Cocroanne| Komventapuii| Koawuecr- | Konnuecr-
16-puaaOoM |16-pE1HOM| B ABOHY- |0 permcrtpe co-| Bo DaiiT B | BO HHKIOB
Koxe Koje HOM KoJie CTOSIHAS KOMaHIe | B KOMaHIe
Bribop mnepso-
0800 3A 10100010 |ro Gaifra Ko-
MaHIbL
0801 00 10000010 |YreHnne namsaTi
080C

3anonnagerca 4-ii cronfen, 5-if cTonden HAM MIBECTEH N3 MPOrPaMME |

Ilockonbky HEepBBIM MANITHHBIM [IKIOM (perserp cocTosHuil (urcnpyer
IMEHHO MAIIHHHEIE HIKIbI) IpH BREIOIHeHHN T000f koMaHas senxteTcs « Brbop
nepeoro OaiiTa KOMaHJRD, TO MNOcJe 3al0JHEHHS NepBHX YeThipeX cToabnoB
dopmul He cocTABHT TPyaa OTIETHTH KOMAHIBL JPYT OT JAPYra 0 COCMHTATH KO-
HeCTBO UHKIOE B TAHHOI KOMAHIE.

Heobxognmo obparnrs BHHMaHHe Ha NocleJOBaTelbHOCTh Mepeladn I
npeodpazoBaHns nHGopMaim B Mukpo3BM npi BeIoTHEHHH KAk 10 KOMaH/IbL

4, 3amenas p noporpamme | xomanny AN1 C8 na xomanns 13 tabn. 7 (mo

KA3aHHK NpPenofapaTeln), Neclel0BaTh Pe3VILTAT BRIMOIHEHNA Mpeodpa3loBaH-

HEIX I AMM.

Hamicats HOBYIO IpOrpaMMy B COOTBETCTBIN € BHECEHHBIMH M3MEHEHIAMH
(3a ocHOBY B3dTE Oporpamyy 1)

Tabamma 7
Ne papn- Muaemokox ko- | Mammanbii KommenTapnii
AHTA MAHILI KO
L INR A 3C Veemrienne  coNepkHMOro
perucTpa A Ha 1:
A—(A+]l)
2 DCR A 3iD YueHROICHHE  COAEPKIMOTO
perucTpa A Ha |:
A—(A-1)




3 SUI3BH D6 HenocpencreeHHoe BEMITA-
3B Hile BTOporo OaiiTa KoMaHITEL
H3 COASPANMOro AKKYMYIA-
Topa. PesyIbTaT momermasTces
B AKKYMYIATOP!

A<(A-3BH)

4 CMA 2F JononHeHne axkKyMyIaTopa
(conepsximnoe A HHBepTHPY-
ercd: Omr, pasnmii 1. craHo-
BuICH paBHEIM (0 OuT pasHELL
0, - expaNLE):

A—(A)
3 XRIC7IL LiLe Henocpencreennas onepanns
C7 apckmouaromee  MITH»  (He-
PABEHCTEO).
5 RLC 07 [[nxamsecknii  CIBHT  BIEBO.

Conepaxmumoe A caBHracTCd
BACBO Ha OOHY OOIHITHKO. Co-
AEpaMOe CaMOlo CcTaphiero
OnTA 3aHOCHTCA B MIaIIINIT
our 1 dur d¢nara nepenoca
(paspan C pernctpa F):

Apt1e Ay

Ap+— A-

C— A.;r

[IpnMeuanne: Onepanng «nonoigHeHuer (IHBEPTHpOBaHHe) HCMOIbIVeTcd 1A
HoTy4eHHs JONOTHATEIFHOTO KOAA YHCIA TPH BEMHTAHNH IBOHYIHEIX THCEL.

Crnenyer yaects, 9o koManga ANI C8 — gpyxOafitroBaa n jannmaer g O3V
ase HIT 0803 n 0804. Ecom memone3yeMas KoMaHIa oKa&eTcs oaHoOaiTOBOMH, TO
I8 yeTpaHeHns 00pa3joBaBINErocd pa3priBa B nporpaMMe no ajgpecy 0804 cruemy-
eT moMecTHTh KoManay NOP (Her onepaunm), ee Mamuuueii kox — 00.

Beectn: B VMK msmenennyio gacte nporpaMmsl. 114 3Toro BEeodxommo
HAKATE CIeTYIOIIHE KIARHIIN:

11.0803,  .(.). .(.).BIL

rae (...) - ZaHHEIE, COOTBRTCTRYIOMINE BAPHAHTY HOBOM MPOTPaMMEL.

OcymecTBHTE NYCK nporpaMMel. CeeToBas HMHINKAUNA J0KHA OBITh BBI-
kmodena (mepexmogatemst « PB/IUN n « KM/TIK» — oratsr).

PopMaT KOMAHIEL:

CT. 0800, . 080C, BIL

PesyneTar 3aHectn B Gopmy 4; aneck X — MHKIHYECKHIT CIRUT BIEBO.
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Popma 4

Ne o/ Popmyaa X Y. Pesvawrar, | Teoperauecknii
HOBOH mpo- 0BO0O 0B01 0B02
rpaMmbl

X+1+Y

M-14Y

X-3B+Y

X'+Y

L | o |f e | Bk | =

XBCT+Y

[TonyunTs pe3ynsTaT HOBOI NPOTpaMMbl BPYIHYIO I 3aHecTH ero B dopyy 4.

4. Cogepmanne oTvera
1. Hassanne u nenb paboThl.
2. AIropHTM IpOrpaMMsl 1.
3. Ilporpamms (1 n HoBBIE).
4. Tabmmupl ¢ pe3ynbsTaTaMi HCCISNOBAHMI.
5. Teopernaeckne pacyers.
6. dopnaTel KOMaHIIL,

Bonpock! as camonpoBepkn
1. IIpuBecTn npHMEpPHI OIHO-, ABYX-, TPeX0aliTOBBIX KOMaHI
2. OnpegeInTe KOIMIecTBO DAlT B cIeIVIOIINX KoMaHETax:
STA 0920H:
MOV M.B;
SUI 2AH.
3. Ilpn BEINONHeHNN KaKIX KOMAaHI OporpaMMel | sageficTBYIOTCA paspsaisl
peructpa F?
4. TlepeuncanTe NpH3IHAKN paipana perucrpa F.
5. Ilowemy He Beeraa coBOafaeT KONHYECTBO OaiiT H KOIMYeCTRO [HKIOB E
KoMamge’!
6. 3aueM HVKEH NporpaMMHEIl cueTank?
7. Uto Taxoe duar uyng’
8. Yo Taxoe dinar nepenoca?
9. Hammmmre nporpaMMy YBEITHYSHIA Ha 5 THCTaA, 3allHCalHOTO Mo aJpecy

0900H, u 3anucu pesynbrara no agpecy 0901H.

Nutepatypa: [1].c. 79...102, 110...120; [2], c. 19,20; 28...29

PABOTA 3. TIPOTPAMHAS PEATH3ATINA THITOBBLIX
YHOPAB.BIHIOHIMX BO3JTEHCTBHH H BBITHC. THTE/IBHBIX
IMMPOMEIYP

1. llean pabornr
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O3nakoMIeHNe ¢ NpHHUNIAMI GOPMUPOBAHHE MHKPOTIPOHECCOPOM YIPAB-
TAKIMINX BOZASIICTBHI Pa3miIHEIME TEXHOMOTHYECKIIMN YeTpoiicTBaMi, HX Ipo-
rpaMMHPOBAHNS, A TAK JKe NMPOrPAaMMHOI peannsalieil BEIMHCIATEIBHBIX MpoLe-
AYP-

2. OcHOBHbBIE TEOPETHIECKHE NO/T0/Ke HIA

Ilpn npoekTHPOBAHHH MHKPONPOUECCOPHEIX KOHTPO/LUIEPOB PasTHYHBIX
MAIINH WA TEXHOJOTHYECKHX TPOMEcCoB BOZHAKAET HeoOXOIHMOCTE Mporpam-
MITPOBAHMNA TAKIX THMIOBBIX OPOMECCOB, KAK ONPOC COCTOSHHS ABOHYHOTO JATIH-
KA, OXIJaHHe coORITHA, (JOpMHPOBAHNE BBIXONHEIX VOPaBIMIONNIX CHTHATOB,
opmuposanne BpemeHHBIX 3aepkek 1 T.n. B 1anHOM paimene paceMoTpRM He-
KOTOpEIE CNocoOBl NPorpaMMHEOIl peaTHsalHn THITOBRIX YIPABIAIONNN BO3eiicT-
BIIl NPHAMEHHTETRHC K OJHOKPHCTATBEHOMY S-PaipaaHOMy MHEPOIIPOIIECCOpPY
(MIT) KP580 HK80A, a Tak &e mporpaMMel BRIMHCIHTEIRHEIX Dponeayp, paspa-
GOTKA KOTOPHIX CBS3AHHA ¢ OrpaHMYeHHSMH. HaKIaJhBA€MBIMH 0COO€HHOCTAMH
opraansanan >tore MIL

1. Onpoc decuurozo damyuxa,

Ha pnc.5a nokazaHa cxeMa HOJKIOUEHHS KOHTAKTA ABOHYHOTO JAaTIHKA K
Bxoanomy nopty MIl-xontpomtepa. Ecnn konTakt K pajoMKHYT, TO Ha BEIXOIE
Ds npucyrersyer curnan 1, ecnn 3amkuyT, To D=0 (T.K. B >TOM cayuae Ds noa-
KTHOYeH Ha «3eMII0N ).

+58 Dy g“

iy -
D D.
; D D MT
’ = “

. p D Dy

L D

:

¥ D=

Puc. 5a

Heotxoamvo B HekoTopoil 9acTi yOpaBIfiomeil mporpaMMsl KOHTpoIEpa
OOPOCHTE FHAYMECHNE CHIHAIA HA BXOIE D_-_: nopra 1 I B 3aRHCHMOCTH OT HETO nepe-
aate viopapiaenne ¢parmenry nporpaMmsl ¢ Metkoii LABEL A (ecnn Ds =0) wmn
no aapecy . otMevenroMy MeTkoit LABEL R (Ds=1)

Ha pme. .56 npHBOINTCA AMTOPITM MPOrPaMMBel 3, peannsyvioninii mpoueaypy
onpoca AsongHoro Aatumka. Ilporpavma mMeer cnMBommieckoe mums INPKEY
(BBOJ KJIHYA), KOTOPOE HCIONBIVEeTCA B KAadecTBe METKN HaYalbHOIN KOMaHIBI
ATOIT MPOTPaMMEL.
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STy
[ INPKEY )

Y

EE0O Wa nopTa 1

Li

BeygeneHne va Guta [y

Y

MNparpemme c
meThow LAELE A

Mparpas &
maTho i LABLE B

Puc 30

Tekcr mporpaMMel B cTaHZapTHOI 3amiIcn nmpusoauTcs Hinke. B none koM-
MEeHTApHS IPHBOANTCS NoAPoDHOE oIHcaHie PADOTE NPOrPaMMEbL.

[Tporpamma 3

Merkra

Muaemoron

KommenTapuii

INPKEY

IN 01H
ANI 20H

Beoa B akKyMyIATOp H3
nopra |

Mackuposanne Bcex pas-
p410B BBeleHHOTO OaiiTa,
kpome Dy

JZLABEL A;

Ilepexon x dQparmenTy
LABEL A, ecmn D5=0,
HHAYE BBIIOIHEHHE OYe-
PEIHOI KOMaHIB

LABEL B-

Hauano pparmenta B

LABEL A:

Hauano dparmenta A

Opranmzanng VeToBHBIX NepexojoB B MHKpoIBM ocymecTRisercs ¢ mo-
MOMIBE) PerHcTpa NpH3HAKOB MHKPONPOIECcOpa.
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Pernetp npnsHaxoB HMeeT IATh PA3PANOB, KaAIbIT 3 KOTOPRIX YCTAHARII-
BAeTCA Mo ONpede/ICeHHOMY MpPABILTY B COOTBETCTBHH ¢ BHMonHeHmeM MII mo-
creqHell koMaHIsl (cM. paboty 2).

Bo MHOrHX coyuasx npH BBITOTHEHHIX NPOrpaMM HeoOXOIHMO NMPOBEPSTH
AUIH HI3MEHATH (MacKHpoBaTh) COCTOSHNE 0IHOO IWIH HECKOIBKIX Pa3psloB HHcia
B AKKYMYTHTOpE. JTO MOKHO OCYIIECTBHTh ¢ MNOMOIIBIO CAeJYIONIHX KOMAHS J10-
ITHIECKIX OMEpPair:

- NOTHYECKOTO YMHOMKEHHA HIICTA B AKKyMVISTOPE H MACKH, OYHINAKMIEro
paspa/ia YACIA, eCTH B COOTBETCTBYIOMIEM pazpane Mackn Oyaer samucan 0, u me
A3MEHAIIIAA €10, ecll B paspale Macki sanncana 1.

- IOTHYECKOrD cI0KeHHs 9ica B AKKYMYIATOPE 0 MACKH, VCTAHABTHBAKMIETO
paspag 1Hcaa B 1, econ B TakoM e paspdne Macku Oyner sammcada |, n He naMe-
HAKOMIETO €0, ec/IH B 3TOM pa3pane 3anncan 0;

- normdeckoro «iexnogaomero MJIH» uncna B akkyMyiasTope H MackH, IH-
BEPTAPYIOIIETO CoJepskaHile paspada WHCIa, eclIH B COOTBETCTBYIONIEM paspsie
MACKH 3alicaHa |, 1 He H3MeHSIOIIas ero, e/l B 3TOM pa3psane 3amuca 0.

[IpumMepsl HemoMB30BaHNA HTIIX KOMAH NMPHBEIEHH B Ta0n.8.

Tabnnma 8
Muemo- | Mamun | Yneno s ak- | Macka Kovmmenta- | PeayasmaTrm
KO Hbi i KYMYJAATOpE pHi AKKYMYJAfaTO-
KO pe
00111010 | 1010 1100 fﬁ;‘;‘;";ﬁ’: 0010 1000
RRRRARN 0010 0010 rmammng 0010 0010
ANI<B1> | E6<B1> | 0000 0000 | 0010 0010 , 0000 0000
10101010 | 00100010 f" MZ"’“‘%’“’L" 0010 0010
11110000 | 11111111 |"°P2 € P2 (1111 0000
oM Bl
Jlornueckoe
00111010 | 1010 1100 | STOSE g1 1110
ORI<BI= | F6<BL> | 0000 1111 | 0000 1111 | S¥P=HN0" 10000 1111
11110000 | 00001111 P
Topa ¢ Dail-
ToMm Bl
Jlormaeckoe
W IICEJIHD -
0011 1010 | 1010 1100 ;’:’;&Tee ceo. | 10010110
XRI<B1> | EE<B1> | 0000 1111 0000 1111 0000 0000
11110000 | 0000 1111 | #SPREMOTO 41111111
AKKY MY IAT0-

pa c DailToM
Bl

ITpn BHNOIHEHNN BCeX JTOTHYECKNX KOMAHJ 3a1eficTBYIOTCH pa3paasl Z. S,
P, AC pernctpa npmsnakos (B paspane C samncemaercs (). 1o nolsoxaer npose-
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PHTE COCTOAHIA MoOOro paipaia GHcia 1 BENOMHATE YCTOBHBIE MEPEX0ILI B MPo-
rpaMMax.

IlpoBegenne normgecKkix onepanmii BOIMOKHO TaKKe ¢ COAePKHMBIM aK-
EyMynaTopa u sHyTpenHmyn pernctpaMu MIL B stom coyvuae xomannm — oaHo-
DaiiTHbIe.

2. Oxcudanue coovimus

Konrpomneps texnonormiecknx o0bekToB padoTaloT B pealbHOM MacInTa-
Oe BpeMeHH, N, CIeIOBATENBHO, MX (JYHKIHOHHPOBAHHE MO/GKHO ONpENensThCS
coOBRITHAMH, TpoucXoasmuMn B obwekTe ynpaenesna. Yame Beero coOwiTis B
oOBeKTe yupaBreHns PHKCHPYIOTCA ¢ ACTIONMH30BAHNEM ABOHIHEIX MaTinkoB («/la
«- «Herr), HanpuMep: 3aMBIKaHHEe HIN PA3MBIKAHNE KOTBIIEBOTO MEPEKTHOYATENS,
KOHTPOIHPYIOIIEro NepeMelleHns AeTatT Ha CTaHKe,

ITyeTs TpedyeTcd Mo XOIY BHITIOAHEHHA VIpaBIAKIIeil IporpaMMel NpHOC-
TAHOBHTE MPOIBIDKEHIIE M0 NporpaMMe 10 TeX M0p. IIOKAa B peivibTare Mmpolec-
COB. MPOHCXOAANNX B 00beKTe yOpaBleHNd, He 3aMKHeT KoHTakT K Hexoroporo
ABonyHOTO garupka. Ha pue.6 nokasaHel cXeMa MOOKTIOYEHHA KOHTAKTa JBOMY-
HOro JATYHEA K NOPTY BBOJAA KOHTPOILIEPA I CXeMa alropHTMa peanHsalii Ipo-
HeayPh OXAHIAHHA COORITHA. ANTOPHTM OXNIAHNIA CODLITHS OTIIYASTCH OT Alro-
pHTMa ONpoca JABOHYHOTO JATYHEA (M. pHC.5) TeM, 9T0 OpouneIypa ompoca BTO-
poro paspila nopra 2 MOBTOPAETCA MHOTOKPATHO A0 TeX Nop. NOKa He BHITOIHHT-
CA TEXHONOMHYECKOE VCI0BHE, HANPHMEP, He 3AMKHETCH KOILIEeROil mepexmoya-
Temb. Takmm ofpa3om, 3TOT nponece HOCHT MIKTHYECKHI XapakTep.

+50
o | | I8E e S
r D2 2 Dz ]|
e 2 1
~|D4 Da| |
., ol
—|Ds D& -
] D? D? Wil !ﬁ'llwu':np-:m :l:';?:j:lm

Puc.o

3. Popmupoeaniie YRPaGIANIESD CUZHATA

Ha puc.7 noxazasa cxeMa NOJKTIONEHHS KOHTPOLTEpA K HEKOTOPOMY He-
MONHATEIBHOMY MEXaHH3MY 00BCKTa YIpaBlIeHHs 4epes NopT BeBOAa HHpopMa-
[IHH.
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Sk I:-IIIII
S T

h'ﬂ-[ ng — — | Thepr T DI
U1 w T feRisoan 3] Do  Yownneas -
b l— — 1z L— MOITHOCTH | Henosrmznwanii
M — = s b— COMTHCORITE 1k HEMENT 0DLEKTa
DdI— — D — vpomTEE VTIPaBIGHHA
D5 = 15 08— IMEKTPHTECKHY
D f— — 136 f=— CHIHADE
nip— — 7 nTk—
Puic. 7

IIpeanonoknyM, H9TO0 AaHHBIH HeIoIHOTEIBHEN MeXaHH3M paDoTaeT Mo
OPHHIANY «BETOINTE — BEKMOYHTE), T.€.MOMKET YNPABIAThCH JBOHIHEIM BhI-
XOAHEIM CHIHAIOM KOHTpOLIepa.

[IporpamMma GopMHPOBAHNS TAKOTO YOPABIAIONIEro BO3ASHCTBHA Gpe3BHI-
gafiHo IpocTa I COCTOHT BCCTO M2 JBYVX KOMaHI.

QA BKIHOYEHUA UCNOAHUMETLHOZ0 MEXAHIIMA

ON: MVI A, 0ZH, FArPY3IUTE B AKKYMYIATOP  9YHCIO,
mMetomee | Bo BTopoM paspage (D1)
OUT 03H; nepenats cojlepAnMoe A B NOPT BEIBO-
na 03H:
ANF GUIKTIOYEHNUA UCHOTHUM ETbHO20 MEXannINg
OFF : XRA A; nponssect onepammo « Ackmouaomee

HJIM» max comepxuMbiM A (B pe3vib-
tare monyaum 00H — obuynenne axky-
MVISTOpa);

OUT 03H nepenaTs coAepiKHMoe A B IOPT BEIBO-

na 03H.;

B Tom cnyHae, ecllii K OCTATLHBIM CeMI BEIBOIaM BRIXOTHOID TTOPTa 3 moa-
COSQUBARTCA JPYTHE HCTOJTHHTEIBHEIEC MeXaHHIMEL, ltlUpM}Ip}fETCﬂ HE JBOHYTHOC
yopasmiolee BosdeficTeie, a 0allT yOpaBIgIoMero ¢loBa, TIe KaKIOMY PaIpaIy
CTABNTECH B cooTBercTRHAe () min 1 B 3aBHCHMOCTH OT TONY, KakHe HCTIOIHHTEIR-
HBI¢ MEXAHN3MBI J0UKHBI OBITE BK/IKYEHB] HIIH OTKIIOMEHBDI.

4. Dopaupoeariie peMeHHoIl 3a0epaickl

HPDI’]}FIMMHHH peaTH3AIA BP-EMEHHDﬁ SAdepAEN IICOONBEYET METOO MHMpo-
rPAMMHBIX IIHKTOB, TPH KOTOPOM B HekoTopklil paboumnii perucrp 6aoka POH 3a-
rpy&acTcd HHCI0, KOTOpOoe 3aTeM B KaiIoM NMpoxOoac IHETA YMEHBIIACTCH Ha 1
Tak npopomxaeTca 10 Tex mop, NoKa colepAnMoe pabodero perncTpa He CTaHET
paBEEIM 0, 9TO HHTEPHPETHPYETCA MNpPOrpaMMoil Kak MOMEHT BEIXOJAa H3 Ipo-
rpaMMHOTO KA. B]}EMH JaJCpREI IIPH 5TOM OIPSAeNAcTCH HHCIOM, 3arpPyiseH=-
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HEIM B paboumil permeTp, H BpeMeHEM BBIMOTHEHNA KOMAHI, oGpa3yoNIHx mpo-
rpaMMHENT HHET. CxeMa aaropurMa Takoff DporpaMMel nokasasa Ha pue.8. Ilpo-
rpaMya uMeet ciumpomndeckoe uva TIME u mMoiker nenonesosateed B BHIE NOJ-
nporpamyil. [loanporpaMya — 5T0 nocnie1oBaTeIbHOCTh KOMAHI, BINOTHEHHE
KOTOPBIX MOMKeT OBITE BEI3BAHO N3 MoO0T0 MecTa MporpaMMel Modoe KoIHHecTBO
paz. [lponece nepexaun ynpasneHns noAnporpaMMe HaskBaeTcd ee BuizosoM. s
BBIIOBA TTONPOTPAMM H BO3BPaTa H3 HHX HcOoMb3yioTca koManael CALL (pwisos)
i RET (Boaspart).
CTpykTypa alropHTMa OTpaKeHa B mporpaMme 4.

TIME

3arpyaka B pericTp B uncna X

!

(B) «— (B)-1

OuepegHan KOMaHOa OCHOBHOW @
yNpasnaAoLeA NporpaMM
Puc. 8
[Tporpamma 4
Merra Muemokon KovmMmerTapmii
TIME: CALL TIME; Brizor noamporpaysser « TIME»
) MVIB, X: 3arpyska B peructp B uncna X
) ) Yuenpmmnth Ha | comepmmmoe
COUNT: DCR B: perncrpa B
UNT- [Mukn (mepexon K dparMeHTv
THZ COUNT COUNT). ecnin B e pasro 0
] Bosepar B 0CHOBHYK OpOrpam-
RET. My, ecn B =0

Jina momydenna TpeGyeMoil BeIHYNHEL BpeMeHHOI 3a1epKKl HeoOxXoanMo
onpejelnTs 3HadeHne ducna X, sarpykaemoro B pabounii pernctp B, Yneno X
onpezendercd Ha OCHOBE paciera BPEMEHN BBIMOTHEHNS KOMaHI, o0pa3ylonmmx
TAHHYIO TOAMPOrpaMMy.
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[IpeamonoknyM, ¥To B OporpaMme. yrmpapndiommeii paboToif KOHTpomaepa.
MEEpOmponeccop KoToporo paboTaer ¢ rakropoit uactotoit 2 Mt (nepmox co-
cragager (.5 MKc), HeoDXOINMO pealH3oBaTh BpeMeHHYH) 3aJep#Ky UIHTEIBHO-
crei0 250 MKc.

B omucanun cucrembl komana MIT KS80MKS0A yka3sBaeTcd, 3a CKOTBKO
TAKTOR OCHOBHOIl 9acTOTH CHHXpOHU3amumn Hcenonastores komanae MIL Ha oc-
HOBE 3THX [JAHHEIX MOAKEM 3aMHCATh:

CALL TIME — 17 takToB — 8,5 MKCc;
MVIB. X - 7 TakTOE — 3.5 MKC;
DCR B - 5 raktoB — 2,5 MKc;

INZ COUNT = 10 takTor — 5 Mrc:
RET — 10 TakToB — 5 MKc.

TaknM obpazoM, oanokpaTHo nenonasemele komaaasl (CALL, MVL RET)
B 3Toit noanporpaMMe Tpedyior 17 mxc (8.5+3.5+5.0). Jlna noryvenns tpedyemoil
sagepakH B 250 MKc, cnefoparenbHo, HeodXoamMMo BHNOMHHTE KoMauasl DCR B

n INZ COUNT cronexo pas, 4ToOBl BpeMa HX HCOOTHeHHA cocTaBmao 233 Mxc
(250 -17):

X = (233)/(2,5+2,0) = 31

ITpn 3ToM 3anepixkka cocTaBnT 232.5 MKC.

Ecim TounocTs mporpaMMHOI peaamsalin BpeMeHHON JalepiEKl INTeNb-
nocteio 250 Mie ¢ norpenmoctsio 0,5 MEC VIOBICTBOPACT YCIOBHIO 3874911, TO HA
ITOM pa3padoTka NPOrpaMMBbl 3aKaHINBASTCA.

Hexons m3 npopefleHHOTO pacyeTa, MOKHO 3allICaTh TEKCT IPOrpaMMbl
TIME:

TIME MVIB. 31
COUNT: DCR B
INZ COUNT
RET

Peanmsaumns spemenHnoil sagepikn Oonpimell ATHTENBHOCTH NPH OTHOCH-
TEMhHO BRICOKOI wacToTe cHEXpoHmanmn 2 Ml 1, ¢ HCnonp30BaHREM ONMICAHHOIO
HIDKE METOXA He MpPelcTABIZETCA BOIMOKHOI, T.K MAKCHMATBHOH eMEOCTH Pert-
crposoii napsl (FFFFH) se xpatiT nna toro, utodm npeacraBuTs Tmucao X, 1ocTa-
TOUHOE A4 GOpPMIPOBAHNA 3aJepiKKH, paBHOIl, HanpuMep | cex. CopMupoBath
cronk bommyre (ua MII) sagepaxy MOXIHO ¢ HCNONB30BAHIEM METOOA BIGKEH-
HEIX MHKTOB MO00HO TOMY, KaK 3To NoKa3aHo Ha pucyHKe 9 (mporpamma 5).
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[Iporpasma 5

Merka Muemoron KommenTapnii
ONESEC: MVIB, FFH: CHeT9HK BHEMIHIX 1IHKIOB
E:1: MVIC, FBH: CueTuHK BHYTPEHHIX IIHEIOR
[2: NOP: Tounas moaroHka BpeMeHH
BHYTPEeHHEero [HK/Ia
NOP:
NOP;
NOP:
DCR C: JlekpemeHT cder4yHKa BHYT-
PEHHHX ITHKTOB
INZ L2 Bosgpar Bo BHVTPeHHNIT OHKT,
ecnn C He pABHO HYIIIO
DCR B: IexpeMeHT CHeTIHKA BHEIIHIIX
HKJIOB
N7 L1 Bosppar BO BHemIHIT IR,
ecan B He paBHO HymIO
RET

J. llpocpanvinan peanusanus MUROGHIX 6HIYNCTUMETOHUIY HpoYedyVp

Boanuxaomme B mporecce paspaboTKHl NPHKIAIHRX Oporpamy ais MII-
cHcTeM, MocTpoeHHRIX Ha ocHoBe MII KSS80HMKBOA, cnoxuoctn onpenenstores:
orcyrereieM B ciereMme koMana MIT sdekTHBHRIX 1 9acTo HemoIb3yeMBIX Ome-
parmii, HanpHMep YMHOKEHNS H JeeHIL, MATOPaspaIHemM (JOPMATOM JAHHEIX IL,
cleIoBaTelnkHo, HI3KOIl TOUHOCTRIO MX 00pabOTKH. OIpPAHIMEHHBIM IHANA3B0HOM
ApeacTaBIeHIa JAHHEIX 13-3a OTCYTCTBHA KOMaHI 0OpabOTKN YHCEN ¢ IUIABAO-
meil TOUKOil; OTCYTCTBHEM OLEPAIHil JecATHIHOM apH)MeTHKH.

ITH OTpaHHYSHHS He SBIMIOTCE HelpPeodOlHMBIMH, OJHAKO CMNOCODBI MX
OpeoaoNeHNd ABAAKTCA BO MHOTHX CIVYAAX TOROJBLHO CIOAKHBIMIL

Ha puc. 10 opepctaBnena 010K-cxeMa alrOpHTMa CIOKEHHS MaccHBa O/THO-
OATHBIX THCE.

Ha pnc. 11 npencrasiena Ol1ok-cxeMa anropHTMa YMHOKEHHA IBYX OIMHO-
DailTHBIX HHCeN.
3. llopagoxk BHINOIHEHHA PAdOTHI

1. PacemoTrpny paboTy MHEpPOIMPONECCOpa B PEKHME OMIIAHHA cOORITHA.
Hcnons3ys npencraBnenHsiii anropirtM  (eM. pue.6.0), HanHcaTk nporpaMMy pa-
Gorer MII B pesnve oHaaHIA MOMEHTA BRIIoYeHIs Kmoda K (em. pue.6, a).

O3zHaKOMHTCA ¢ OporpaMMoil 6 118 onpeaeneHHd eIHHIE B IETOM pa3ps-
ae ancna (Ds), nopunarore ns mamarn. llporpaMma HCnmonb3yeT MacKHpOBAHIE
4rcna H YeIOBHEI mepexo.
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HET

3anuzate HavankH=IR
Al|Fec MEccues
CRaraEmsls 5 napy
pemctpos H, L

'

Fanucarts g perucTp B
EQNH=eCcTBO
CNaracmici

'

DHIGTATE RErcTE
SYMME [A] 1 CuaTyuE
NepenofHEHA -
pErncTR

MpuEBauTE K
COLEEHEMMONTY
BKIMYRATORE YMEnS
M3 NEMATKH

Pnar =17

A3

YEAMUYHT &
COAEAMMMDE
permcTpa C Ha 1

[N
B

k4

VICa 5aTE Ha
cnefyioWwWA agpes
MACCHES CNaraemx

i

¥EHBWHK T
CORSP¥MHMDe
CHETHWEA KONWMBacTRA
chnarasme s Ha 1

acnegHeES
snarasmMog

n=

CTaplHA FadT
PEIYNETATA - PEMMSTR
G MISAWNE BERT - A

Poe. 10
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3arpyante B peructp D MHOXUMOe
3arpyants B perulch E MHOMMUTEND
OTYACTUTL co.u,epm;me perncTpos B, C |

3arpy3vThb B am{ymynﬂmga ykasartens pasgena = 1

OTuncTUTL chnar C

H —
CoxpaHWTb ykasatens papana B CTEKe |
I

npUEE pPUTEL CogepXnMoe OYepeHoro paspaga MHOXWUTENA

3arpy3nTb B aKKyMynaTop cTaplunin Bant cymmbl

B ouepenHom paspsae MHoxuTens 0 ? aA

[MprbaBnTe MHOXUMOE K GYMME
CABUHYTHL CyMMY B nFaEn yepes nepeHoc
(mnagwui eut — donar C)
| Coxpanuts couepmu:moe A B perncTpe E!_l

| 3arpysutb B A Mnalnl.uniﬁ GanT cyMmbl
CasWHyTb YMcno A B nplraan (C — crapmii 611)
CoxpaHuTb nnnepm:moe A B peructpe C
MonyynTs U3 CTEI(E: yKasarens paapaga
Ykasatens paspana ﬂﬂBHH!jfTb BMNEBO Ha OAWH paspan

Paspag He nocnegHui fA

y HET
Peructp B - ctapwwii Gait pesynetata
pervcTp C - mnaawmii banr

Puc. 11
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[IporpamMma 6

Anpec | Mamunnsii kon | Merka | Muaemoron Kommentapun
21 Jarpysute nDapy perucr-
0900 20 LXK Epong | P90 B Lomemmimeee an-
09 pec MAacCHBA BBOJIIMEIX
qHCe
0903 1E WAIT | MOV A M Ilepecnare B aKKyMyII-
) o TOP YHCIO H3 MAMATH
0904 46 MOV B. M JanoMHEHTE 9HCIO H3 [a-
MATH B peructpe B
0905 E6 ANT 20 IIpoBepuTs COCTOAHNE
20 MATOTO paspaja 9HcIa
CipopmupoBate B mape
0907 23 Nx g |Peruerpor H, L ampec
h CACAVIOMEro  BXOJHOTO
THCIIA
CA Harn ma WAIT ecnm B
0908 03 JZ WAIT | maroM paspaze o110 (Z =
09 0)
Ouepennas KOMaHIa
090B VOpaBIMonieil  mnporpam-
MBI

Hecnemnosare nporpasMyy 6. [{ng storo:
- seectdl B YMK nporpasvy 6

I1, 0900, , 21,

.20, ,09, ,...,CA, _,03, 0,9, BIIL

- Beectn B YMK maccuB BxomHEIX uncen u3 tabn. 9 (mo ykazaHmo npenojasare-
71a); HadHHaA ¢ agpeca 0920H:

II, 9020, .B), .B:, .Bs, ,Bs . Bs BIL

Tabnmma 9 — J[anHRle MacCcHEa BXOIHEDY SHCET

Ne papmam- | B, B, B B, Bs

Ta

L 55 87 i 6E 16

2 C7 9B A3 56 BA
3 91 46 SE C7 6C

- OCYMIECTBHTE NYCK MPOTPAMMEL

CT, 0900, , 090B, BII;
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- HCCTeN0BATEH Pe3yIbTAT BEIIOIHEHNS MPOTPAMMEL 10 9HCTY, MO 3AIMHCAHHOMY B
perictpe B (mocne HamaTHA KIABMION «_» 3aMICATE CONEPIAIMOe perucipa B B

hopmy S):
IT. B, ;BI

- M3MEHHTh NporpaMMy Tak. 9ToOBH HPOBEPANOCh COCTOSHHE TPEThEro pasps/ja
grcna. 3amicars M3IMEHEHHYIO MPoTpaMMy B hopmMy:
Dopma 5 HamereHHas nporpamma

Maccus
BXO -
HBIX 9H-

16-
PHYHBI
KO

HBony-
HEIT KO

Tucino B
peruct-
pe B

Anapec

Mamms
HEI K0T,

Muemo-
KOJI

Yucno B
permcr-
pe B

cel

-0CYHMIECTBITE MYCK N3MEHEeHHOI MpOTrpaMMBl H MCCIEN0BATE Pe3yIBTAT ee BEhI-
NOITHEHHA [0 MACTY, 3aMIcasHoOMY B peructpe B.
PesyneTat mecnenoBaHmii 3aHeCTH B opmMy 3.

2. Pacemorpum pabor

YOPAaBIAKIIEro CHIHATA.
Henonpsya npencrasnenHyo cxemy (oM. puc. 9) mamicars NporpaMmy pa-

6o1el MII B pexnMe yIpapIeHHS HCHOIHHTEIbHBIMI MEXAHWIMAMH [UIH BapHaH-

TOB yEasaHHeIX B a01. 10 o odopmurs B otuere no dopue 6.

M Y Fi 8

Tabnuma 10 — CocTosHne HCHOTHUTETLHRIX MEXAHIIMOB I8 BAPHAHTOR

No  HeMmomHETENh- .

HOT'O MeXaHII3Ma ! 2 3 4 7 . L

0 (Dy) BKIL OTK1. | BKT. OTKT. | BKI. OTKN. | BKM.
1 (DD OTK1. | BKI. OTKX. | BKIL OTKJ. | BKI. BKJL
2(D2) BKIL OTEN. | BKI. OTE1. | BEI. OTEI. | BEI.
3 (D3) OTKJI. | BKI. OTEIL | BKIL BEIL. BEL BRI
HD4) BKJI. OTEL | orki. | oL | BKIL orKa. | nK.
5(D5) OTK. BLIL. BE.L HKJI. OTKIl.  BKIL HKII.
6 (D6) BKJI. BEJT. OTEIL | OTE1. | BEIL OTKI. | BRI
7(D7) BKIL OTKI. | MET. DI OTKT.  OTEN. | oTKT.
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Popma 6

Ne papnan- | baiit ynpas- liporpamma
Ta JAIIero cJI0Ba
B JIBOHSTHOM B | 6-pirasOM METE: MHEMOKO]]
KoJe Kome

3. Paccemorpum padotry MII B pesume dopMHpoBaHndg BpeMeHHOM 3a0epik-

KL

Henmonesya npeacTaBneHHB HA PHCYHKE ATTOPHTM (opMHpoBaHHS 3a-
Jep#KH Ha 1 cex., paccHuTare BpeMa Beinomaennd nporpamvel ONESEC. Koman-
1a NOP sunonnsgercs 3a 2 MKc.

Hamenntes nporpammy ONESEC takum oOpazom, uroOml BEpemeHHas 3a-
IepakKa Oblla papHa 10 cek.. 11 3anHcaTh ee B oTieT no hopme 7, HAYIHAN ¢ afpeca
0800H.

Propma 7
Anpec Mamuwaabri MeTra Muemoron | Kommenrapmii
KO0
0800 TEN SEC

JaEecTH DOAVICHHYIO IporpaMMy B maMarh Y MK:
I1, 0800, . ... .BIL
OcymecTBHIB OVCK NPOTPaMMBl:
CT, 0800, . Ak, BII,

rae Ak — KoHeuHBIl1 agpec nporpaMmsl (agpec nporpavysl RET).

Onpenenute No 9acam BpeMs BHIIOIHEHHS MPOIPAMMEI. MOMEHT 3allycKa
MpOrpaMMEl COOTBETCTBYET HakaTiio Knapumm Bl a MmomenT oxonuanns pabots
OporpaMMel — NOABIEHHI0 CBETOBON HHINKAIN Ha mucniee, Pesyabrar sanectn B
OTHET.

4. PaccMoTpIIM peaTi3ailiio OPOLeIyp cloMXKeHnd 0 YMHOKeHHS.

Hemonesya Gnok-cxemy alropurMa CI0MKEHHA MACCHBA ONHOOANTHBIX €H-
cen (eM. puc. 10) HanuecaTs OporpaMMy H 3aHEeCTH €e B 0T4eT B Bile TaOIHIBL 10
dropme 7.

Hcxonanle naHHble 1018 BEIIOIHCHIHA JaHHOI MPOrpaMMBI MpeICTaB/IcHb B
Tadm. 11.
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Tatnmma 11

Ne papHaHTa 1 2 i, 4 5 6
Koamaectro 5 5 5 6 6 &
CllaraeMeIx

20 25 10 25 30 40

30 35 100 25 30 4)
Maccus cnarae-|40 5 5 50 50 40
MBIX

50 100 35 80 70 30

160 110 30 100 110 60

Pa 100 150
3aHecTH nporpaMMmy B namsares YMK:
T, 0R0O, . ....BIL

3aHecTH No YKasaHHK npenciasatens B mamate Y MK, naunnas ¢ agpeca
0900H, macche cnaraeMux B3 Tabaunel. [lpeasaputensHo ciaraeMblie, TpeacTaB-
TeHHBIE B JecATHYHOI cHeTeMe CHHCIe ], HeoDXOIIMO NepeBecTl B 16-pHdaHLIIl
KOI 3aIICI I 3aHecTi B opay 8.
dropma 8

DopMel cUHCTeHAN Jecaraunan HlecTuaguarepnanan

Hexonsele naggERe

Pesvastar

OcymecTBHTE NYCK NIPOTPAMMBL
CT, 0800, _, Ak, BII.

rae Ak — KOHeUHEIT axpec OpOrPaMMBL.

PesyneTar cuomennd (B COOTBETCTBHA C ANTOPHTIMOM HAMICH NpPOTPaMME)
HaxoruTcd B peructpax C (crapumii Oaiit) m A (mnanmmii Oaiit). 3amicate pe-
3yILTAT B GOpMY 8, HAXKIIMAS MOCTeI0BATeIhHO KIaBHIIII:

PELC oA BIE

Hemonesya 0nok-cxeMy anropuIMa YMHOMECHIA ABYX oaHOOANTHEIX THCelL,
npeAcTaBneHHyo Ha puc.ll, HanpmcaTs nporpaMMy M 3aHecTH ee B O0T49eT B BHJE
tabmiuel oo gopme 7.

Hexonsme naHHEIE 1718 BRIIOIHEHNSA JAHHON NPOrPaMMBI MPeACTABICHB B
Tadm. 12

Tabnmma 12
No papaanTa 1 . 3 4 5 6
Muosmoe 115 16 20 25 15 10
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[Muosmrens | 20 | 19 25 30 42 120

3aHecTH OporpaMmy B mamarte Y MK
Hexoansle Bennanisl A1d paboThl DpOrpaMME! OpaTe 03 TaGIHIE IO YKa3a-

HIIO TIPEMOJABATENA, MepeBoad IIX H3 JecHTHYHOH cHeTeMBl cuncieHns B 16-
PHEHEIT KO,

OcymecTBHTE NVCK NPOTPaMMBL.
PesyneTar yMHOXKEHNS HAXOANTCSA B perucTporoil mape B. C.
3ammcate pe3yasTaT B GopmMy 8, HaNIIMAR MOCTEA0BATETFHO KIABIIIIN:

PI,B, ,C,BIL

B omuere nomxaa OHITE nonpodHai mudpoBad 3amich NepeBola pesyiabTara
13 16-pHHBOIl B JECHATHYHYIO.

4. Conepmanme oTuera

1 Hassanne padbotsl.

2. Cxema, anropat™ A nporpamma padorst MII B pexnMe okuaaHHd Mo-
MeHTa BKIrodeHns karoda K (em. poc. 6.a).

3. Texer nporpamMMai 6.

4. Tabmmna 5.

5. [lporpamma paborm MII B pesknMe ympaBneHHA HCMOTHITEIBHBIMIT Me-
XdHM3MdAMEH.

6. Tadmna mo dopme 7.

7. Anropury 11 mporpaMMa GopMupoBaHns BpeMerHoit 3anepxkn Ha 10 ¢

8. Anropur™ # mporpaMmMa cloKeHHS MaccHBa 0H00AlTOBRIX THCEI.

9. IlporpaMMa yMHOMKEHHS ABVX 0AH00alITHEIX YHCe.L.

10. Tabmna no dopme 8.

Bompockl ans camonpoBepiKH.

1. Kax M0#&HO HCOOTB30BATh KOMAaHIY Jormyeckoro «H»

2. Kakyw komany Hano esectit B MII xng obuynenns A7

3. Hammmre koMaHTy A0 onpedeiennd | B 9eTBepToM paspaie YHCIa, 3a-
HECEHHOTD B A.

4. Hammmmre koMasay I onpegeneHns 1 B TpeTeM 0 ceIpMOM pa3panax
qHca, 3a0HCAHHOTO B aKKYMYIATOpE,

5. Kak pabotaroor komanirl nepexoga: JMP — Gesyenosaoro; INZ — yenos-
Horo?

6. Kax pabotaer xomanna PUSH PSW?, POP PSW?

Jureparypa: [1], €. 102 ...110:; [2],¢. 26 ...28; 31 ...36: 40 .. 46.
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EABOTA 4. OPTAHMAIINMA NINKIOB, OBPABOTREA MACCHBOB H
MACKHPOBAHHE JIAHHBIX.

1. llean paboter

Hs3y4enne cnocofoB opraEmsamin IHKIOB ¢ MOMOIIBID YCIOBHEIX Nepexo-
0B, 00pabOTKa MACCHBOB JAHHBIX I MacKHpOBaHHE JaHHBIX.
2. TeopeTuveckne cBeleHHH

ITox amropuTMiranmeii noHNMaeTcH cBeleHHe 3a7a9l K M0CTeI0BATeTBHO-
CTH 3TAMOE, BRINOIHAEMEIX APYT 3a APYTOM TaK, STO Pe3yNBLTATH OpeIBIIVOIIX
ITANOB HCNOIb3YIOTCA NPH BRIIONHEHHH creIyrompx. PesyasratoM BeIMOIHEHMS
ITalla AITOPHTMHZANHH SBIAETCA aAropHTM penieHHd 3ala4n, I7e noj anropmT-
MoM OyJeM MOHHMATh CHCTEMY NpaBill, HeTKO OMICHIBAIOMIVIO MOCTEIOBATENE-
HOCTB TIeilcTBHI, KOTOpPBIE HEODXOINMMO BHITOIHHTE /1A pPelleHld 3ajadH. Auro-
pHTM obnataeT cASIYIOMMMI OCHOBHBIMH CBOHCTBAMIL JTHCKPETHOCTRIO, Onpene-
MHIMOCTBEY, PE3Y.IhTaT HBHOCTEIO H MACCOBOCTHIO.

Huckpemuocms — nponecc npeodpa3oBannd NOXOJHEX JaHHEIX B pe3yIbTaT
OCYIISCTBIASTCA AUCKPETHO IO HIaraM.

Onpedeteriocmb — ANTOPHTM J0TLKeH OBITH YeTKHM M OJHO3HAYHEBIM, Tak,
9TO 3HAUEHHEe BEeNHYHH, NOTYUaeMbIX B Kakoli-mrbo MOMEHT BpeMeHH, ONpenens-
FOT 3HAYCHIESM BEITHTNE, MOTYIeHHEIME B IIPeJbIVIIIe MOMEHTR BpEMEHH.

PesyismamueHocns — aNrOPATM J0TKeH OPHBOANTE K Peleniio 3a1aqdn 3a
KOHEUHOE 9HCI0 MIAroB.

Maccosocms  anropurm pemenns sanatdn paspabaTeiBacTea B 00IICM BHAC
Tak, 4T0 OBl €T0 MOMKHO OBLIO DPHMEHNTE INIA Klacca 3adad, pasTHHaoIIMICT
HCXOIHEIMH TaHHBIMIL.

JTans n YCTIOBHBIE HEDEEHH{EHIH ANTOPITMA
Tunn=abIe 3ITANL ATTOPUTMB] MOGHO NPEICTABHTE CIEIYHOITHM ﬂﬁPEBOMI

1. Dran 0Opa®oOTKH BEMIICISHIA:

V = BbIPAJKEHHE,
rae V — nepemenHast.
ITOT HTAIl CONEPANT BEMMNUCICHNAA BRIpAKeHHs B IIPABOIl YaCTH.
2. Ilposepka ycnosna:

VCJIOBHE ?
Ecnu ycnoBme BHINONHAETCH, TO OCYLIECTBIAETCA MEPEXOX K 3TAy ¢ HOMEPOM
(MeTroi) N. Ecan ycioBie He BHIIOJHAETCH, TO NEPEX0IN K CIEIYIOMEMY [0 T0-
PAIKY TATY .

3. Konen BeHHcIeHnil:

OCTAHOB
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4. Ilepexon Kk sTamy ¢ HoMepoM N:
HATHKN

HenmonezoBaEne yeloBHBIX 0TOOpakeHIT MepeuncaIeHHBIX HILKS 9TANOB No-
3BOMSET Npe/ICTABITE ATTOPHTM B HAMAAHOM dopMme.

- Dranw 0bpaboTEN (BEMHECIEHNE) 0DO3HAYAIOTCA OPAMOYTOAEHHKOM (pHC.
12a), BHVTPH KOTOPOTO 3AMICHIBAETCA COePKaHIe ITOrO ITAMNa.

- Ilporepxa yenoens nzobpaxkaeTca poMOOM, BHYVIPH KOTOPOrO 3AMHCEIBA-
erca venoene. B pesynbrate npopepkn BRIONpaeTca OTIH U3 JBYX BOSMOMKHEIX Y-
Tell BRMHCINTeNbHoOro nponecca (pme. 126). Ecmm yenosne BhITOTHAETCH, T.€.
aveeT sHadenne J{A, To chneayiomHM BEIMOTHAETCA NMepexon mo crpenkn A
(aHatormado a1g HET).

- Haano 1 KOHell BEMIICINTEILHOTO NpoHecca H300paKawT
purypoii (puc. 128). Bayvrpu nee sanucsBactes HATAJIO wmn OCTAHOB.

- BBox HCcxXOMHEIX JAHHBIX H BEIBOI pe3yabTaTa H3o0pamaeTcs mapasieno-
rpamMyoM (pre.12r). Buytpu mero mmeercd cnoso BBOJ] mwmn ITEYATH u nepe-
QHCIAI0TCS NepeMeHHRBIE, TOUIeKAINe BBOOY NN BEIBOIY.

BhIpa#eHHE YCIIOBHE
a) 0)
B) r)
Puc. 12

OcHoBHEIE CTPVETVPEl QITOPHTMA — 3TO OrPaHHYEHHBI HAOOp CTaHAapT-
HEIX CHOCO00B COEIHHEHNA OIOKOB 3TAIOB ANTOPHTMA [UIA BBITOTHEHMA THITHY-
HEIX IociaeiroBarensHocTeil. [leficTBITENBHO, CTPYKTYPHEI MeTod IpednolaraeT
HCIOIL30BAHNE CIeIVIONIHE OCHOBHEIX CTPVKTYp:

1) clle0BaHIe
2) et « Jlo»

3) mka «Ilokax
4) pazBeTRIeHHE
5) obxoI.

Credesanie — NOCIEI0BATENBHOE paiMellerile DIOKOR 1 TPy GI0KOR.
HH}C.’J {(_,HGH = ]'[P][ME}LHBTL‘H l'lp[-] HGDE}LO.EI'.H.MDETH BBRITIOTTHHTE BEIMICIICHES
HECKO/IBKO Pa3 JI0 TeX Mop, NOKa BRITOIHAKTCA HeKoTopble venosms (puc. 13a).
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HaTalhHBIE HAYATbHKIE

IIPHCBOEHIA NPHCBOSHAN
\_\ aa
TEJNO0 MUK
ycio-

na

Telo HHETa

a) 0)
Bomeanme B pHCYHOK 3TABI:
Teno mmkna — npeacTaBnseT NOCISIOBATENLHOCTE ASiICTBII, BHIOOIHASMBIX
MHOTOKPATHO (B LHKTE).
HH'IH.JILHHE [PHCBOCHHA — 3adaHIe HaYAThHBIX IHAYEHHI TeM InepeMeH-
HBIM, KOTOPEIE HCTIOME3IVEXTCA B Tene MIKTA.

Pnc. 13

Huwr elloxar (puc. 136) ornmaaerca ot nmkna «Jlon Tem, uto 31ech nposep-
Ka YCIOBHA MPOH3BOIUTCA /10 BRIIOIHEHNS Tella IHKIA.

Pazeemenenne — (puc. 14a) npumenaercs, koraa B 3aBHCHMOCTH OT YCIOBHA
HYKHO BEINOIHATE 100 0IHO, III00 Jpyroe AeiicTBHE.

Obxed — (pnc. 140) wacTHEI cry4all pazBeTBISHIS, KOTda O/IHA BETBbL HE CO-
IepEHT HHKAKHX NeilcTBHil.

Oco0eHHOCTEIO NMPHBEISHHEIX CTPYKIYP SBIAETCA TO, 9TO OHH HMEKT OJHH
BXOJ 11 OXHH BBIXOJ H HX MOKHO COSIIHATE IPYT ¢ IpyroM B moboil nocnerona-
TeTBHOCTH.

HEeT xa
neiicrene 1 neiicTeie 2 £
JelicTBHe
l L)
a) D)

Puc. 14
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Opragmsanus yeaOBHEIX i Oe3YCTOBHEIX NEPEX0 OB

B cnctenMe KOMaHI CYmISCTBYeT IPyNa KOMaHI, Hrpaoomas ocobvio pois B
OPraHH3anii  BeINONHeHHS nporpamm Mmaxpo3BM. DTo komanasl nepenaun
vipasnenns. [Toka B nporpaMmMe He BCTPEMANOTCH KOMAHIEI 3TOM [PYNIBL, CIETIHK
koMasa PC mocTofHHO yBemrMiBaer ¢Boe 3HAHEHNE, H MUKPONPOUECCop BLINOI-
HAET KOMAH/IY 33 KOMaHI10il B NopA/IKe HX PacHoIo:KeHHd B MaMATH.

IMopagok BREITIOMHEHHA TPOTPAMMEL MOMeT OBITH H3MEHEH, ecllH 3aHecTH B
peructp cuerdnka koMana PC xox aapeca, oTmmiaroinuiics oT ajgpeca ouepeaHoil
koMmaHIel. Takas nepenada vopamleHms N Mepexold B NporpaMme Moxer OLITh
BRINOJIHEHA ¢ NOMONIbK TpexOaiiTopoll kKoManaw OesycrosHoro nepexoga JMP
ADR.

besycnosnyio nepegaty ynpasneHHS MOAKHO NPOMIBECTH TAKEe MO KOMAH-
ne PCHL, B pe3yisTaTe BRIMOMHEHNA KOTOPOH NPOH30HIET Nepejaia yupaBleHHs
Mo aZpecy, XpaHAmeMycd B perucTposoii mape HL.

Kpome xomanam OesycaosHoro mepexoda mMeeT 8 TpexOaliToBRIX KOMAHI
yernoBHOro nepexona. [lpn mossneHHn KoMaHAB YCIOBHOTO mepexoia, nepenada
YOpaBIeHHA MO AJpecy, YKA3aHHOMY B KOMAaHJIe, NPOHCXOAHT TOABKO B ClOydae
BLINOTHEHHs ONOpejielleHHoro vcioBuA., Ecam yeToBHe He yIoBIeTBOpHeTcs, TO
BHINOIHAETCS KOMAH/IA, HEMOCPeICTBEHHO CASOYIOMAaA 3a KOMAHIOH YelI0BHOrO
nepexoa.

YVeIoBH, ¢ KOTOPRIME ONEpHPYIOT KOMAH/IE YCIOBHOI nepenadyn vopasie-
HIIS, ONpeJensioTca COCTOSHIIEM perucTpa npiusHaxos F.

Kax 6mno ormeqeno s natopatoproil pabote 2, paspaasl B perucIpe npH-
3HAKOE paclpeleleHsl cIeAVIONINM 00pasoM:

IMpu3Hakn pesyIbTaTa pasMealTca B perucTpe uaros caeayrmuy odpa-
3OM:

FE3pAm He WinonsFyTCR
(b8 amauEHre BeapaznwaHo)

[Isre paspanos peructpa F nMerot cnenyiomue sHaueHIA.

Pa3spso smaxa § — SIGN. B nero samiceiBaerca 1, eqn npi BBIIOAHEHHH
apadMeTirTeckoil NI ToTHIeCKOIl KOMAHIBI B CTAPIIEM, CEILMOM, paspaie aKKY-
MYISATOpa 3anicada |, B IPOTHEBHOM ciydae B pa3span 3anHceiBaeTtesd (.

Paspso uyneeozo pezyrevmama £ — ZERO. Ecnn pe3yibrar paseH HYIO, B
HEro 3anmuceiBaceTeA 1, B mpornsHoM caoyaae Z=0.

Honoanumenouuiit paspad nepenoavennurs AC — AUX. CARRY. B nmero 3anm-
cpiBaeTCA |, ecmm NpH BRINOTHEHNH KOMAaHI B aKKYMY/IATOPE BOSHUIKAET €JIHINA
MEPEHOCA I3 TPETHETO pa3pAaa Ticen (HepeHoc MeA Ty TeTpanaMu Oaiita).
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Paszpao vemuneemu P — PARITY. B vero sannceBacTcd |, ecrnn mpo BEI-
NONHEHNHN KOMAHOB KOIHYECTBO eIHHHIl B paspalax akkyMyiasropa oyiert
qeTHEIM. B nporusaOM ciyvuae P=(.

Paspnod nepenonvenun C — CARRY. B nero sanuceisaerca |, ecan npm
BRINOJIHEHHH apHMeTHIeckoll KOMAHIB NN KOMAHIBl cIBHra OLITO mepe-
MoTHEeHHe AKKYMYISTopa, B npoTHBHOM caygae C=0.

Cpaab MERTY COCTOHRHHCM pPerHCTpa OpPH3HAROR H MHEMOHHKO KOMaHIbI
VCTOBHOIO Tlepexoa;

NZ (NOT ZERO) — nenyneeoii pesyastar Z=0

Z (ZERQ) — nynepoii pesynsrar Z=1

NC (NO CARRI) — orcyterBne nepenoca CY=0

C (CARRI) — nepenoc, CH=1

PO (PARITY 0DD) — HeseTHsIi pesyastaT, P=0

PE (PARITY EVEN) — uerusiii pesyastar, P=I1

P (PLUS) — uncno meorpunarensHoe, S=0

M (MINUS) — uncno orpunarensioe, S=1

HononEne JaHHYI MHEMOHHKY, MHeMmoHHkoi JMP — nepexon. momyumm
COOTBETCTBYVIOINHE KOMAHIK VCIOBHOTO mepexona JNZ, JZ, INC, IC, JPO, JPE,
JP, JM. TlpuMeHeHN O [NAHHBIX KOMAHI B OporpaMMe crnocodersyer tabmmma 13,
¢ MpHBeIeHBl YEA3AHHBIC KOMAHIIBL

ﬂ_'l'l_ﬂ depefadqil YIIparIeHId 10 VCIOBHH, 3ATTHCAHHOTO B TEBOM cronbie Tab-
mmer, (rae A — akkyMynaTop), HeoOXOINMO BBHITOMHNTL MOCTEROBATEMBHO KO-
Maiin b3 2-ro B 3-ro cronbnons. Loy cpaBHNBaMOTCE ONCPaiiy ¢o 3HAKOM, To
emecto Komaen JC, JINC crexyer ncnonesosate komasasl JM u JP cooTBeTcTBEeH-
HO. 31eck ADR -~ anpec nepexona. D8 — HenmocpencTBeHHEI onepasn (8-u pas-
PALHOE YHCIIO).

Tabnuua 13.

VYenoeue Komanxa, ycranasan- Komanaa yeiosuoi
Baman OHT perHcTpa | Hepelatid YIpaBJIeHHN
npu3gakon F
ANI DS
JIroGoit ont A=( (1 B coorTBeTcTIBYIOMIEM| JZ ADR
paspsie BEIOHpaeT DHT)
ANI DS
TMwboit dout A=1 (1 B coorBeTcTBYIOmIEM| INZ ADR
pa3pae BeIONpaeT OHT)
Bur 7 A=0 RAL. RLC wm ADD JNC ADR
Bur 7 A=l RAL, RLC wm ADD TNC ADR
Bur 6 A=0 ADD A JP ADR
bur 6 A=l ADD A JM ADR
Bur 0 A=0 RAR nm RRC JNC ADR
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burt () A=1 RAR nm RRC JC ADR
Bee 6urE A=0 ANA Anm ORA A JZ ADR
Conepxinoe A £0 ANA A wm ORA A INZ ADR
Copepmnmoe A nonosn- | ANA A mm ORA A
TeTbHO JP ADEK
(cT. bur = 0)
Conepsimoe A otpuma- | ANA A mm ORA A
TETBHO IM ADR
(cT. Bur = 1)
Conepanmoe A=D8 CPIDS JZ ADR
Copepsxunmoe A 2D8 CPI DS INZ ADR
Cozepanmoe A=D8 CPI D8 INC ADR
Conepanmoe A<D8 CPI DS JC ADR
Copepanmoe A=R CMP R JZ ADR
Copepaumoe A£R CMP R INZ ADR
Conepmnmoe A=R CMP R INC ADR
Cogepxnmoe A<R CMP R JC ADR

HI-I ETHYeckHe MporpaMmEl

Hanbonee 1acto KoMaHIE YCIOBHOTO Mepexo/ia HCIOIBIVEOTCS JS OpraHi-
3AIHH OHKI0B. PaccMorpam Oonee moapoOHO OpraBm3alinio IEKIA Ha TPHMEpE
CTPYKTYPHI 1HKIa «Jlos.

Ha puc. 15 npexacrasiena pasBepHyTas CTPYKTYpHasd cXema NHKIHYecKOil
MPOrPaMMBI.

B 6roxe HawaTEHOTO NPHCBOSHHA VKA3BIBAIOTCH HAYATHHBIC 3HAYCHHA Mac-
CHBOB, B KOTOPBIX pasMemaeTcs HHQOPMAIIAL, Il YCTAHABTHBAKTCS CHETIHKIL

B tene mmxna, yenoBHO pa3ieneHHoM Ha DaokH obpaboTkn u yhnpaBieHHS
OHKI0M, IPOH3BOINTCA 00pabOTKa 31eMEHTOB MACCHBOB TAHHBIX 1 MPOM3BOIHTCH
I3MEHEHIE CYETYHKOE [epell BRINOIHeHIeM onepalmn mo obpaboTke cnenyiome-
ro 37eMeHTa MACCHBA.

B Onoxe ycnosre npon3BoauTCA NpoBepKa THCIA BRIIOIHAEMBIX IePeXo10B
C NMOMOINBI0 KOMAHIB YCIOBHOTO nepexoia. Ecnm obGpaboTka Becero MaccHea He
3aBepIIeHa, TO NEPEX0/l MOBTOPAETCA.

PaccmoTpum 1Ba npivepa oOpaboTKR MaccHBa JaHHBIX C HCIIOMB30OBAHIEM
HKA.
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I Hauyano

T

Hauy. npUceosHWE

O6paboTka

¥np. Umicnom

Het

Ycrnoswe

Oa

Puc. 15

ITpumep 1. Cynnvmiposanne snementob Maccuia. Heobxonmo ocymecrente
CYMMIPOBAHHE TPeX 3IEMEHTOB MacCHBA TAHHBIX, PACTIONOKEHHRIX B A9ciikax
MaMATH, HaduHas c agpeca 2142 u paIMecTHTR pe3yviIpTaT B guefike mo aapecy
2140.

Anpec sueilkn naMaTn CoaepxiMoe gUeiiki naMaTH
2141 H 03 H
2142 H 35H
2143 H 72H
2144 H IDH
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Hirxe npusegena nporpaMsa ¢yMMIPOBaHIA.
MeTka Komanna Anpeca, onepann | Kommenrapuii

Ounctka aKKyMY-
SUB A naTOpa

VeranoBka aapec-
LXI1 H.2141H HOI'0 VEa3aTens

VeraHOBKA  cUeT-
KA. YTCHIE N3
MOV gueiikn 2141 wme-
na ITEMEHTOR
MaccHBa I 3amnck
B pernctp B

1.00 IToarotoeka B pe-
rHcTpax  aapeca
INX H clenyioiero  sie-
MEHTA MacCcHea
JTAHHBIX
Obpabtorka  371e-
ADD M MEHTOB MACCHEA

Moanduxamms
CHUETYNKA  HHCIA
DCR B oOpaboTaHHREIX
3]IeMEHTOE MaccH-
BA

[Tpoeepka o©OKoOH-
YAHHA ITHKTA

INZ 1.00

3aMOMHNTE CYMMY

STA 2140H B gueiike 2140

3agepnieHne IHK-
na

HLT

B nawane nporpaMMbl yeTaHAaBANBaKOTCA Havalo MaccuBa (adefixka 2142 H)
11 ¥HCI0 ero areMeHToB (vucno 03 gueiika 2141 H). Dror anpec sarpykaercs B pe-
ructporyio napy HL . Jlanee nponzBoanTes sarpy3ka B peructp B. Koropwiii ciy-
HHT CHETIHKOM "HcIa odpaboTaHHeIX Oaiit, conepamMemM aucitkn 2141, Ha atom
popMupoBanize BavANLHEIX 3HAYEHMI MIKIA 3aKkaHamBaeTcd. Clemylomme TpH
KOMaHIB COCTABIAKT CODCTBEHHO TEI0 IMKIA, B KoTopoM KoManza ADD M npo-
H3BOANT CYMMHPOBAHIE COJEPHKIMOTO aKKYMYISTOpA ¢ COJep/KUMBIM AUk
naMATH yKa3zaHHoil peractposoil napoili HL, a xomarza INX H noarotaemmeaer
conepanvoe HL (yBemmauBaer Ha eqHHuNy) k caeaviomemy unkty. Ipu mepeom



npoxone 3Ta koManaa m3 aapeca 2141 H dopuvmpyer anpec 2142, B KoTopoM Ha-
XOINTCA NEePBBIl ANEMEHT MacCHBa, 4 B CNSIYIOMHE NpoXoasl gopMupyeT ampec
cneayronmmx oneparnoB. Komanga DCR B ymenbmaer cofepanmoe caeTqika Ha
| mocne kakIOTO MPOXOKA N, TAKHM 00Pa30M NPOHIBOIITICH N0ACUeT YHcIa o0pa-
OOTAaHHBIX 31eMEHTOB MAacCHBA. JTa KOMAHIA, MOMHIMO VEa3aHHEIX IeficTBiil,
yOpaBIgeT 3HAYeHHEM PericTpa NpH3HaKoB, B YacTHocTH, Tpurrepom Z. Taxmm
oOpa3’oM, ¢ NOMONIBI TAHHON KOMaH/1kI 0CYINECTRIMETCH YIIPaBIeHAe LHKIOM.

Kowmanna INZ npon3soanT NPOBepKY BRIMONHeHn® yenosusa Z=0 n ecnmn oHO
BRIITOTHASTCA, TO NPOrPAMMA 3aBEPINACTCA JAMICEI0 PeIVILTATa B MICHKY NaMATH
¢ aapecom 2140 H. Ecin e B0, To mponcxoant nepexon k Metxe 1.00.

IIpuvep 2. HaxoxneHne MakciuMyMa.

Hecbxomumo oThicKaTh MaKcHMATBHBIN M0 BEMIMHHE 7MEMSHT MaccHBa,
pacnonokeHHOro B gueiikax, HaunHas ¢ agpeca 2142, [lnnxa maccusa, npeanono-
AMM, 3a1aHa B guefixe 2141, a pesyanTaTr onepalHH OoMemaerca B s4deiiky 2140.
3eMEHTRI MaccHBa — BOChMHOATHEIe 9HCIa Ge3 3HAKA.

Maccus copep#uT TpH 3neMeHTa. B avelikax maMaTH MCXOIHBIX JaHHBIX
COOSPAKATCA CISAVIOIINES 3AIICIL

Anpec Cogepsnmoe
2141 03 H
2142 37H
2143 12 H
2144 C6H

Hawano nporpaMMel Bo MHOTOM NoXoke Ha mporpavyy opisepa 1. [lepeo-
HAYaTBHO MPOM3BOINTCA 3arpy3ka perncrposoii naps HL anpecom mepsoro 3ne-
MEHTa HCXOJIHEIX JAHHBIX — THCIOM 37TeMEHTOB MaccHBa. 3aTeM MPOM3BOIMTCA
CYHTEIBAHHE 3TOT0 IHCIA H 3arpy3ka ero B peructp B. koToperi Gyaer cayxare
CUETIHKOM 9HCTIA 00paboTaHHBIX DAIlT.

brox obpaboTn HaTIHAETCA ¢ YTEHHS MepBOTO YMeMeHTa Maccusa. [pen-
[OJaraercs, 970 3To YHCI0 MaKcHManbHoe. 3aTeM OHO CPaBHMBASTCA CO BTOPEIM
HHCIOM ¢ TOMOIIBK KoMmanael cpapaerns CMP M n yeranasnusarores daarossie
peructpel. OTcyTerBre nepeHoca VEasblBaeT Ha TO, 9T0 HepBOE YHCIO OONbINE
BTOPOro H 4TO HeoOXOAIMO OCYIIeCTBHTE BHIOOPKY crenyiomero umcia. B npo-
TABHOM CIy4ae HeoOXOANMO 3aBRepIINTE NPOTpaMMy 0 3alicaTe pPe3yasTaTr B
sgeiky 2140,

I Iporpamma Ha AccemOnepe K 580 nmeer s

MeTka Komanna Anpec Kovmenrapnii
IXTH 2141 H 3arpy3ka  HadaTk-
HOT'O agpeca
VeraHoska — cUer-
MOV B. M gnKa 4HcaIa 3Ie-

MCEHTOB MacCHBOB
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Mcexknwaenne H3
DCR B paccMoTpeHHs ucu-
JAePEHMOTO AYEHKEN
2141
1.01 INX H Cunrare  nepsoe
9HCIO  MaKCHMY-
,/* MOM
MOVAM 4+ CpaBHeHHe BTOpPO-
ro =HcIa B naMATH
C NepBBIM B AKKY-
,./’::: MyIATOpe
INXH = Maxcumynm boneore
= TEKVIIEro  3Have-
| mus?
CMP M / Hert. FAMEHITE
MaKCHMyM Ha Te-
//"' KYIIHIl 31eMeHT
INC100 -~ Japepmena m of-
/ padoTKa BCETo
ﬁ MaccuBa’
MOVAM | _— —/
1.00 DCAB — _~—
INZ101 1
Jla, 3ammcaTh MAK-
STAZ2140H CHMATBHOE 3IHAYE-
HIlE
HLT 3aKoHTITE paboTy

Bo MHOrHX cny4asx OpH ERITIOMHEHHH OpOorpaMM HeoOXOIMO MpoBepsTh
AT H3MEHATh (MACKHPOBATE) COCTOAHIE OIHOTO I HECKOIBKIX PA3pAI0E THCA
B akkyMmynarope. B pabore 3, Tabn.8 npeacTasneHnl KoMaHIbL U MacKHPOBaHAA
HCMOMB3VIOIMNX HemocpencTBeHHOe 3axanHe Mmacku. Hioke npuseinem npumeps

MﬂCKllEDBHH]{E JAHHELE

KacarliHecd 3a0aHid MACKH B peTHCTPE:

l. Jlorneckoro yMHOMEHHA 4YHCIA B aKKYMYIATOpe I MAcKH, KOTopas
OUNIIART Pazpa/l YHC/IA, eCc/lH B COOTBETCTBYIOIIEM palpane Macky OyIeT 3amHcal

al» 1 He AIMEHNET ero, eciH B paspale MACKH 3anncasa « 1,

Iprmep:
Komanaa Yncao B agKy- Macka PesyawnTaT
My/IsiTOpe (pernctp R)
ANA (R) G011 1010 00001111 0000 1010
ITLTNER] 1010 1010 1010 1010
(000 0000 1111 1111 0000 0000
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2. Jlormmeckoe cao&CHHE “MICIA B AKEYMYIIATOpS I MACKH, KOTOpOoe YeTa-
HABIHBAST PA3Ipal MHCIa B « I». ecnn B TaKoM Ke pasjpdie Mackn EP}’,JE‘I JdallHCcaHa
-:t]_n, H HE I3MEHHET paspal 9HCIa, eClIH B 3TOM KE pajpaiae MackH ﬁ}lﬂE‘T FAMHCAH

((UH.

Ipamep:
Komanna YUmcmo B akKyYMy- Macka PezyawTar
JsTOpe (perncTp R)
ORA (R) 0011 1010 1010 1100 1011 1110
00001111 1111 0000 1111 1111
1111 0000 0000 1111 1111 1111

3. Jloruqeckoe «HCKMOYAIONISe HIID THCIA B AKKYMYIATOPE H MAacKH, KO-
TOPOE HHBEPTHPYET cONeP/KaHIe pa3zpana 9icia, eclli B COOTBETCTBYIOIEM pas-
psaie MAcKH 3aNHcaHa « 1 » 11 He WIMEHAET ero, ec/In B 3TOM paspaie 3amucas « Oy,

[pumep:
Komamna Hucro B aRRYMY- Macka Pesyantar
JasTope (perncTp R)
XRA(R) 0011 1010 1010 1100 1001 0110
0000 1111 0000 1111 0000 0000
1111 0000 0000 1111 1111 1111

Peanuszanmns nepekIH0YaTeIbHBIX (YVHKIINII

B coBoKymHOCTH ¢ KOMAHIAMH NEPEX0a, 3TH JTOTHYECKHE KOMAHIBI 03BO-
MAI0T PealnioBaTe TH0OVI0 KOMOHMHAIHOHHYIO TOTHYECKYIO CXeMY B moboil ko-
He4HEI asroMar ¢ naMareio. llpn oporpaMyHBoil peannzannn DepekmodaTelbHBIX
drvaxmut f(x) ¢ nomomso MIT 00kuEO DpHHEAMAIOT peleHHe NMOCTEN0BATENEHO,
O IHAYECHHH Kaxaoro 4ncaa sanmcu f{x). ¥ro no3ponger cvanTh 0 3HAYEHHN Beei
¢ vHKIDOI Ha 3adaHHOM HaGope apryMeHTOR. [IpH 5TOM HaMO VMHTEIBATE, ¥To MII
oOpabaTeIBaeT naHHBIE MOOANTHO, A TOrMYeckne ollepalldl Hal ABYMA oNepaHla-
MII BBIIOIHAKTCA OPa3paIHO.

IIpuvep 3: PeanusoBath HepekmodaTenbiylo QVHEINKO m=8 apryMeHTOR.
sanucanHyr B CJ[HD cnenyiomum obpazon:

Y (x)=X; X3 Xs Xr+X2 X3 Xs Xs =Y 1(x)+Y2(x)

Habop apryMeHTOB NpelBapUTeIbHO BBOIANTCA B A4CiKY DAMATH C CHMBO-
maecknM 0bosHaueHHeM DRGOM.

JHAYEHIA KaAJ0TO H3 ABYX JHIBIOHETHBHEIX 4ieHOB Y (X) 1 Yi(x) ompe-
TETHM C MOMOIIBIO CASTYVIONINK OMepartHii:

Mackuposariue, T. e. VCTAHOBKA B HYJIEBOS MOTOMACHIE apTyYMEHIOB, KOTO-
phle He BXOAAT B JaHHHNL wied Y ,(x). DTO MPOM3IBOANTCH C MOMONIBIO TOTNHECKO-
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ro YMHOMEHIA HA COOTBETCTBYIONMME MacKn Y1 i Y2, KOTOPBIM TPHCBONM CHMBO-
mrieckne obosHadeHns GAMMA 1 n GAMMA 2 | B nangoM npuMepe Y1 =
10101010 1 Y2=01110001

Husepmuposanue Tex apryMeHTOB, KOTOPhle BXOAST B JaHHENT w2iaeH Yi(x)
O3 3HAKOB HHBEPCHH, JTa OoNepauis OCYHISCTBISeTCA IMyTeM CYMMHpPOBAHINA IO
MOJIVITIO JIBA MOTYYeHHOro paHee HAaDopa apryMeHTOB ¢ KoHcTaHTaMu 61 u B2, ko-
TOPBIE CONEPIKAT «|» HA MO3MIHAX, COOTBETCTBYHIINX MepeMeHHBIM De3 HHBep-
e, 1, «0» Ha MO3MIMAX, COOTBETCTBYIOMINX TepeMeHHBM JIHO0 OTCYTCTBYIOMIMX
B JaHHOM wieHe Y ,(x), mbo BXoaqmux Tyaa ¢ nEsepcneit.

Awanusz pezyiomama. Ecin pesynsTaT BHIMOTHEHNS ONHCAHHEIX paHee omepa-
it pager 00000000, o nanawil wied Y,(X) =1, B MPOTHBHOM cy4ae MepexoTnM
K HCIOBITAHHIO CAeIYHINero WieHa B BEIPAKSHHH 114 Y(X) In0O0 MpHHHMAEM pe-
merne, ¥To Y, (x)=0, ecan nmenwTaHHEN wied Y,(X) ObLT mocme iHIM.

Metra Komannaa Anpeca onepan- | Kommentapuii
A0B

3annck B aKKYMY-
TATOP  COOCPAH-
MOTO AueHKH
ARGUM

LDA ARGUM

Jlybnuporanne

MOV C. A YHCIIA B PerHcipe
C

Mackuporanne
OTCYTCTBYEOIIIIX

B Yi(X) aprymeH-
TOB

ANT GAMMA 1

HMupeptuposanue
APTYMEHTOB, KO-
XRI SIGMA 1 TOpbIE BXOJAT B
Yi(x) Oes 3Haka
HHBEpCHS

ITepexon.  ecim
A= w e X(Er
BoccTaHoBTeHHE

MOV A COJEPKIMOIO aK-
KYMYISTOpa

IZ Ml

Mackuposanne

ANI GAMMA 2 OTCYTCTBVIOIIINK
B Y:(X) aprymeH-




HupepTuporaHie
HPT}-'ME HTOR, K-
XRI SIGMA 1 TOpBIE BXOJAT B
Yix) Oex 3Haka
I‘II-[!IE}}C][H

[Tepexon,  ecmm

I1Z Ml A=0, 1. e Y(x)-I
PopymrpoBaEne
HYJIEBOTO CHIHa-
MVI A D na, T.2. Y(x)=0

Tlepexon k BeIBO-

IMP M2 IV CHrHAana
M1 DopympoBaHne

MVI Al curHama Y (x)=1
M2 3aHeceHne co-

STA RESULT aepiknmore A B

aueiiy RESULT

3. 3anapns 175 HOATOTOBKH.

1. H3yunte Tpynnel JOrHYecKHX KOMAHI H KOMAHO VCIOBHOI mepemadn
VIIpaBIeHHA.

2. O38aKoOMHTECH © MPHMEepaMiL, NpiBeJeHHBIMH B JabopaTopHoil padoTe, i
NOArOTOBHTE X 118 BBegeHns B Y MK

3. MayunTh OpraHuzaiuio OHKTHMECKIX MporpaMM H pofb B HOX KOMaHI
YCIOBHOI TIepeadn yIpaBIeHHs.

4. YHCHITH POJIh MPOTPAMMHEIX CUETYHKOB 1 cIoco0b! (OpMHpPOBAHHA AJl-
pecoB koMaH/ npn 0OpaboTEe MACCHBOB JAHHBIX.

4. Janapna K JadopaTopHOH padoTe.
1. HecneqoraTe OporpaMMy [epBoro NpHMepa:
- BBecTi B naMAre Y MK mporpammy Hadmeas ¢ aapeca. yKasaHHOIO NpenojaBa-
TEIeM
- BBECTH HCXO0/HBIE JaHHEIe, TOTYIeHHbIe V Mpenonasarens
- OCYMECTBHTH 3a0VCK IPOTPAMME
- OCYIIECTBHTE YTEHHE pe3yabTaTa
- BEITOTHHTE NOBTOPHEII 3ayCK NpOorpaMMEl, CinTHBAg conepxknyvoe POH nocne
BHINIOTHEHHA KKI0i KOMAH/IE



2. McenegopaTh mporpaMMy BTOPOTO MpIMepa (MOPANOK BHIMOMHEHNA AHA-
JMOrHHEH NpPeIbLIVIIEMY)
3. MccneoBaTh NporpaMMy Peatnsalii Iorrieckoil iyHKInm

Bonpocel 118 eaMONpoBepKH.
I. [lonsaTe anropuTMa, CBOICTREA anTropHIMa
2. Yenosnoe n3obpaxkenne amropurMos
3. OcHoBHBEIE CTPVKTVPBI B pa3paboTKe AlIropATMOB
4. Perncrp npnsHakoB, HazHadeHne 0 HoOpPMAT KOMAHT
5. Komanas! venoBHOro nepexoa
6. OTHOCHTeIBHAY aJipecallud ¢ HenoTh30BaHHEM NHIASKCHOTO PerucTpa s pabo-
Tl ¢ MaccHBaMH H TabIumamn
7. C noMOomIBio KAKNX KOMaHI MPON3BOANTECH MAacCKHPOBaHHE JaHHBIX
&. lIporpaMyuasd peannzamia KOMOIHAIHOHHBIX TOTHYECKHX CXEM
9. Ll nkmaeckiie nporpaMMal

JHTEPATYPA

. DnexTpoHHBIE BRIMHCINTEIBHEIE MalmuHbl, B 8-mn kH. Y4aed. [Tocobne
nng Byzoe Tlox pen. A Sl CapemseBa. KH. 3 AnropurMmmsanng g oCHOBBI TIPo-
rpasvuposanns / I H. Ceerozapos. — M.: Bacm. nmx., 1987, — 128 ¢.

2. Muxponpeneccopr. B 3-x wa. Cpeactsa otnaakn. Jabopatopasiil mpak-

THKYM H 3agadaak. Yae0. mna svzos Ilox pea. JLH. Ilpecuyxusa. — M.: Bricm.
me._ 1986 =383 ¢.

HIPUH/IO/KEHHE

HABOP KOMAHA MHKPOIIPOLHECCOPA
KP580HKS80

CHMBOJIBI H CORPAleHAd

A — akkymynatop (pernerp A);

ADR -16-0urosnlii onepann;

D& — oxnobaiiToBEIl onepana:

R — oxuu m3 peructpos A, B, C.D.E. H. L;

M — gueiika maMaTH, agpec KoTopoii vkazaH B perncrpax H, L;
YZ — peructposas napa (BC, DE, HL,, SP).

SP — 16-0nToBELl pernetp viasarean CTEKa;

PC — 16-0uToBBIH perneTp NporpaMMHOTO CHETUHKA;
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PSW — apyx6aiiToBoe coaepxuMoe pernctpoB A ¢ F;

N — HoMep nopra BBOIA/BEIBOJIA.

In IMpn-
baii " [ Tax | Boimoanse- i IHAKH
Muemoron Kl Kommentapui
Tel | | THI | Mast omepanns szacp
c
Komanou nepecoiixit
s R1+—R2
CPECBLIEA 1 o6 repwmmoe  pern-
MOV JIAHHBIX H3 pe- g P
1 | 5 etpa | e
R1.R2 THCTpa B pe-
S R2 nepecultaerca B
perucTp Rl
R+
HII(H.L) Copepxn-
Ilepechinka | moe All, agpec koTo-
MOVRM | 1 2 7 | naHHEBIX N3 Na- | poff XpaHNTCA B pe-| -----
MATH ruerpax H.L. mepe-
ChblIaeTcd B PerHcIp
R
HII(H.L) R
Mopecma | SorcTmes v
MOVMR | 1 | 2 | 7 | nammexsma- | TR0 UEPSCRDMETER]
Re B AlL anpec kotopoii
CONEPARNTCS B pern-
crpe H.L
R1+—D§
Hepocpeper: Bropoii baift xoman-
MVIRDS | 2 2 7 BEHHAs epe- s i [N
ael (D8) nepecsina-
CBUTKA
erca B peructp R
HII(H.L)—DS8
Hemocpenct- | Bropoil daiit xomani-
. BeHHAA mepe- | e (D8) mepecwima- |
MVIM.DE ? 3 10 CEITIKA B [1a- erca B SII(H.L), an-
MATE pec KoTopoil ykasaH
B perucTpax H L
Henocpencr- EZ‘_[;:E' i
LXIIZ, . ECHHAA 3aTPy3- T? o n o
3 3 0 | -~ | baiiTel KOMaHABL me-| -----
D16 K& IIAPB] peri-
PechIIanTCs
CTPOB

B Oapy perucTpos YZ




A—STI(ADR)
Cogepxnmoe HII,

IMpamasn 3a- 5
LDA ADR | 3 4 13 rpy3Ka SKEY- agpec Kotopoil yka-|
3|H B KoMaHae
MyiTopa (ADR) nepecrinaercs
BA
SII(ADR) «—A
[Ipsmas sannce | Cogepkumoe A me-
STAADR | 3 4 13 | comepxumoro |pecwuiaetca B All mo | -----
A B UaMATH | YKA3AHHOMY B KO-
MaHIe AlIpecy
L«ADR
H+—(ADR+1)
ComepxEumoe gueiikn
- Tpsas sa- naMati (ADR) nepe-
HI. - 5 16 | rovexa vermer~ | CEUIA€TeA B permerp |
ADR 7 Pyskap L: Coxepxumoe Sl
pos CO CHEAVIOMINM agpe-
com (ADR+1) mepe-
CHIIAETCA B PErHCTp
H
A—HAIKYZ)
Kocsenas 3a- | Cojepxumoe ALl
LDAX YZ 1 2 f IPy3Ka aKkKy- | aJpec KoTopoil yka-| -----
MYIATOpA 33aH B N1ape pPerucTpoB
YZ nomemaeTca B A
; HAII(YZ) —A
KocreHHaq 3a-
Comepxnmoe A me-
NHCH cofep- : 411
STAXYZ | 1 | 2 [ 7 [ xomvoroaxky- |PECEOCTSR B 0]
anpec KoTopoil Yyka-
MYJIITOPA® | om B nape perucTpoB
NaMATh Y7
(H)<=(D)
Oouen aan- | (L)—(E)
XCHG 1 I 4 Hervu Mexay | Comepmumoe . perm-
perncrpamu | crpoe HL oOmenn-
HLuDE BAKOTCH COMEPAIMEIM
peructpos D.E
Apudvienuieckue xomanon
Cnoxerne co- | A<—( A+R) Lt
ADD R 1 | 4 aepwumore A | Pesynbrar  nomema- r
C COAEPEIMEIM | eTCA B A
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perucTpa

CnokeHle co-

A« [D+ATI(H,L)]
Conepxumoe ALl
anpec KOTOpoil yka-

1epAKHMOTO A Sk
ADD M 4 ik sam B (H,L), cknas-
C COJepPEIMEIM +
BACTCA C CONEPEH-
HIT )
MeIM A. Pesynerar
noMemaerca B A
A—(A+DE)
Coxep:kHMOe BTOpO-
Hemocpener- |ro OGaiita xoMaHIw
+4+++
ADI D8 2 BEHHOE CIOME- | CKTIANBIBAETCA C© CO- +
HIEe nepaHMBEIM @ A, Pe-
IYILTAT [OMENAETCH
B A
A—[A-ATI(H,L)]
- PETREEE Comepxnmoe AIl ¢
. anpecoM (H.L) sbrun- | ++ 4+ +
SUBM 2 COMEPANMOTO AR (L)
Taercd W3 CONepEN- +
ST :
Moro A PesyneTar
noMemaeTcea 8 A.
A«—(A-D8)
Cogep&nMoe BTOpO-
Hlemoepeaut=: | 'It':]:'u‘i'm mmn:—gm ++++
SUIDE 2 BEHHOE BRIMN-
BEIMITACTCE M3 A, +
TaHHE
Pesynerar nomemnia-
ETCA B A.
A—(A-R-C)
Brmunranne o ﬁ
— OJepAEHNMOe  pPeErH-
crpa R m 6nr dnara | ++ ++
SBB R 1 perucTpa u 0m-
18 durara nepe- nepeHoca C BRMHTA- .
e rores n3 A, Pesyns-
HOCa
TAT DOMENAaeTCH B A
A [A-ATI(H,L)-C]
Berntanne | Cogepanmoe Il e
cogepaumMoro | agpecom (H.L) i Our P
SBB M P Alludura | ¢nara mepenoca C 4
filﬂﬂl'ﬂ MepeHa- | BEIMHTAKTCH "3
ca A Pesyaprar  nmome-
MACTCHL B A
Henocpexer- | A« (A-D8-C)
SBIDS . peHHoe BErin- | ComepinMoe BrOpo-| ++++
- TaHHe c 3ail- | ro DAHTA KOMAHIH H +
MOM 6ur hnara mepeHoca
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C EBREHTAOICE H3
akkymynsropa. Pe-
3yNbTAT B PErucrpe
A

CrnosseHe co-
AepiKkHMOTO A

A—(A+RA+C)
ConepmEumoe
crpa R u onr duara

pern-

ADCR 1 1 g[SRI nepedoca C craaabl- TE R
perunctpa R n +
Gt firiira BAECTCA € COJEPKH-
i MM A, Pesyabrar
HepeHoca
nomelnaercd B A.
A« [A+ATI(H,L)+C]
Cnoxenne co- | Conepxumoe Il c
aepxumoro A | anpecom (H.L) u co-
ADC M ! 5 7 | © conepRIMEIM | AepAIMOS oura dna-| ++++
ATl u GuTtom | ra mepeHoca CKIIa/Ibl- +
thnara nepeno- | BaeTca ¢ COMEpEN-
ca MeiM A, Pesynetara
DOMeIIacTca B A.
A—(A+D8+C)
Henocpsxer: CO.ILE]::‘}HHMCIE BTOPO-
i s | 10 Oaiita KoManIBl
ACIDS - 3 7 R Outa guara uepeHocd | ++++
CKIANBIBAIOTCA C CO- +
thnara nepeHo-
- AepAxuMBEIM - A, Pe-
3YABTAT OOMEMIACTCA
B A
A—(A-R)
Bermntanne | Comepinmoe  pern- bt
SUBR 1 1 1 cogepauMoro |crpa R BeruTaercs o
perucTpa 3 A, Pesymetat no-
MemmaeTca B A,
: Re—(R+])
HERRECHNE ComepEnMOe perp-| ++++
INR R 1 1 5 | comepxnmoro P P
erpa R yBenuumBaet- =+
perucrpa R
CA_Ha CIHHMILY.
HII(H.L)
VYeenaieHae ; [AI(H. L)) A1
INRM | 1 | 3 [ 10 | comepmumoro | OHCPRINOE Ol hdd
ST anpecom (HL) wvee-
TUYHBAETCH HA enn-
HELLY
=
DCR R 1 | 5 Vuenpmenne | Re—(R-I) eI

COAePEHMOTO

ComepRUMOe  pern-
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perncrpa R

crpa R yMeHBImIaercs
HA eHHHITY.

ATI(H.L)
VMeHBIeHne ;ﬁniii;el ] qIT e
DCRM 1 3 10 | comepxumoro P +4+++-
h apeECcoOM (H.L)
YMeHbIIAeTCH Ha eaH-
HIILLY.
Veemmaenne |YZ—(YZ+1)
INX YZ 1 I 5 coxepinmoro | Comepkumoe maps|
Mapsl PerueT- | perHcIpoB  yBEIHYH-
poB BAcTCA Ha SIIHIIY.
Vuensmenne | YZ+(YZ+1)
DCX Y7 1 1 5 comepxumoro | Cofgepiumoe  maper [
MAPEl PerHCT- | PerHCTPOE YMeHBIIIa-
pOB ETCHA HA SHHNILY
(H.L) «[(H.LHYZ]
Cnoxernne co- | Cogep®umoe  mapm
AePIKIMOTO | PETHCTPOB  CKITA/IbI-
MApPEl perHcT- | BaeTed C©  COJAepEH-
FECRe ! . - pol:l ¢ coflep- | MM permerpos HL.| ~ 777 -
#MaMbM pern- | Pesynerar  nomema-
cirpoB H,L ercd B Mapy perucrt-
pos H,L.
d-bororoe wncno A
JIONOTHASTCA 1o
npencTABIEHIA B
Jecarnunoe | BHIE ABYX 4-
DAA | | 4 NOTIOJNHEHHe | OHTOBEIX — 9HCEN B * +++ *
AKKYMYTIATOPA | TBOMYHO-
JecATHYHOM Kole ¢
OOMOINED crell.
OLepaHil
O2UNECKe KOMaHOL!
Onepamsa «H»
HAT coflep®En- | A+—(A"R)
ANAR 1 1 4 | mmM peructpa | Peaymetar moMema- ([ ++1+0
H aKKVMVIATO- | eTca B Al
pa
Onepamns f{HH A—[A A SITT (HL)]
ANAM 1 2 7 ﬁmc;ﬁgf E) Pesynerar nomema- |++0+0
® ‘ ETCAE A
nA
ANIDE 2 s 7 Hemnocpener- | A<—(A /\D8) +4+0+0
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ECHHAN Ollepa-
rHs «H»

Haxn comepxumeiv A
1 BToporo baiita (D8)
BBIMOTHASTCE  JTOTH-
HecKas QITEPATIE
«H». Pesyasrar no-
Melmaerca B A.

Onepanns
HHUEETTHOYa -

A—(AVR)

PET]},J'.'II]:THT noMena-

XRAR 1 mee MJIM» van | erca s A ++0+0
CONEPHRHMBIM
REuA
Omnepauns A< [AV SAII(H,L)]
wickmodaw- | Pesynbrar  nomema-
XRAM 2 mee HJIH» nan | ercas A ++0+0
CONEPKIMEIM
Allun A
Hemocpener- | A« (A7 D8)
XRI DS ) BeHHad onepa- | Pesynerar nomemnia- L1040
LUHA HCKJIIO- | eTca B A
qaromee HJIHA
Jlormueckas
onepanng
«CTOKeHIe A—(AVER)
ORAR 1 (HJ/IH)» co- | Pesynerar mnoMema- | ++0+0
JdepkuMoro A |ercap A
C COIePIKIIMBIM
perucTpa
Jlormaeckan A—[A V STIH.L)]
onepalng C=0: AC=0
ORAM 2 «MJIH» co- Hiao ++0+0
e3ynkTaT MOMela-
OePKIMOTo
A1 (HL) u A eTca B A
Nornuaeckas :
ORI D8 . onepanms g:ﬂf‘;gﬁfz' ++0+0
«MJTH» ;
A-R
Coxepxnmoe R
C CpPABHHBASTCA ¢ CO-
pPaBHEHHE CO-
nepAENMBEIM A. A He
CMPR 1 ACPIRIMOTO ) ovsengetes. Tlo pe- " +++ "

PETHCTPA ¢ co-
JepaIMbIM A

3YALTATY CPABHEHHA
yCTAHABHBAKOTCA

tharm:
Z=1, ecnin A=R:
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C=1._ecmux A<R.

RAT.

;LT BIEBO
HCpo3 NepeHoc

.axnﬂ = A“

Cn— Aj

Age— C:
Conepxumoe A
CIBHTAETICA HA OIHY
HOSHIHKD BICEO YHe-
pes Our (uara nepe-
poca C. Mnammmnii
OuT yCTAHABIMBAEICH
paBHEIM (uiary mepe-
Hoca, a Owmr dmnara
nepesoca C paBHEIM
crapmemy OHTY A

Cyuir enpaso
HCpCl nepedoc

Ape— Apn

C+— Ag

Aqe—

CoxepanmMos A
CABNIAeTCA Ha OJHY
MO3HIHKD BIpAaBO “e-
pe3 bur dnara nepe-
goca C. Crapmmii
o A=C, aC=
MIagmeMy OuTy A

i o

CMA

HNomonuenne
AKKVMYIATOPA

AeA

Coxepsumoe A HE-
BepTHpveTcHs  (OmT,
PABHEIN enHHHIe,
CTAHOBHTCH PABHEIM
HyIi0, OnT, paBHBII
HYIH — eJIHIIE )

CMC

Honomnenne
thnara mepeHo-
Ca

CC
Huaseprupyerca Our
t(hnara mepenoca C

s

cCMPM

CpapHeHHE CO-
JepHIMOTo
STI(H.L) ¢ co-
JepEIMBEIM A

A — (ATI(H.,L))
Cogepanmoe AL
anpec KoTopoil yka-
saH B pernctpax H.L,
CpaBHHBacTCA <€ <CO-
JepAUMBIM A. A He
naMengeTcs. Ilo pe-
FY/bTaTaM CpaBHeHHA
yeTaHABTHBAIOTCA
dparn:

Z =1, eecm A =

++++
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SITI(H.L):
C =1, ecom A <
ATI(H.L)
A—-DR
Conmep®Eumoe BTOpO-
ro OaiiTa KOMAaHIEI
Henocpeact- | BeuuTaercs Hu3  co-
CPTDR 2 2 7 seHHOoe cpae- | gepauMoro A Tlo ++++ 2
HEHIIE pe3viabTaTaM  ycTa-
HAB/IMBAKTCH (urarn:
Z=1, ecmn A=DS;
C=1,ectm A<DB
'L'.'Lill"'l - 7w A“
Ag— A7
C+— ..‘JI.;'Z
Coxepanmoe A
RIC I ] 1 Hurmmecknii | ciBuraeTcda BIEBO HA -
CHEMT BTeB0 | ofEy mozmmmo. Co-
JepA&ENMOE CTapIIero
DHTa 3aHOCHTCH B
MIAIIIHE 6T 1 OHT
¢nara mepeHoca.
Apt— Apn
Ar— Ay
C— Ay
CoxepiEnmoe A
. | uxmeckmi | CXBPATAETC Ha OXHY
RIACC 1 1 + MO3HIIO BOPABO. | ----+
CHABHE BOPABO | 4 repimvoe  Mmaz-
P i
mero OHTA 3aHOCHICA
B CaMBlil cTapmmii
6ur n 6ut duaara ne-
peHoca
VeTaHOEKA Ce—1
STC 1 I 4 | dnara mepeno- | but ¢mara mepenoca | ----1
ca ycTaHaBnmBacTCca = |
Komanow nepexooos
JMPADR | 1 | 3 | 10 | IlepexosGes- |[PO—ADR = | -----
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YCITOBHEII

YnpagneHne nepejia-
ercd KOMaHJe, aipec
KOTOPOH VKa3aH BO
BTOPOM M TpeTheM
DaiiTax KoMaHOEl Ie-
pexona

T (yeiorne)
ADR,

HaNpHMep:
JNC ADR
JP ADR

Lad

10

Venosue uepe-
X014

Ecim  ykasaHHoe YyClIoBHE HC-
THHHO. TO YOpaBleHHe MNepena-
ercd KOMaHIe, aJpec KOTOPHIl
YKa3dH BO BIOPOM W TPerbeM
DaiiTax KoMaHIel nepexona. Ee-
TH YCIOBHE JIOKHOE, TO IocTe-
JOBAaTelBHELNI XO0X MNpOorpaMMel
He H3MeHseTCs

CALL ADR

L

17

Brizop

(5P — 1)

PCH:

(SP— 2)—

PCL;

SP+—

(8P —2);

PC

ADR Crapme 8 6nr agpeca cie-
Oviomell KOMAHIB Oepechlia-
FOTCA B AYeilKy NaMATH, axpec
KOTOpPOH Ha eJUHALY MeHELIe
copepmwumoro ykazatens CTEKa
SP. Maaamme 8 our agpeca cne-
Oyeolieil KOMAHOEL [epecklia-
toreq B Sl anpec xoropoii Ba 2
MEHBIIE COIEPAHMOIO YKalaTe-
m1 CTEKa SP. Cogepzmnmoe
yrazarens CTEKa ymeHsmaeres
Ha 2. Ynpaenenne nepegaercs
KOMAHIE, aIpec KOTopoil yKka3aH
BO BTOpOM M TpeTeeM Oaiirax
EOMAH/BI BBI30OBA

C (ycroene)
ADR.
HaNpIMep:
CNZ ADR
CP ADR

17

VenoBHEI BEI-
308 MOANPO-
rPAMMBI

Ecnm vKasaHHOE YCIIOBHE IC-
THHHO. TO BEINOITHAIWOTCH I[E'ﬁﬂ'['-
BHHAH, OQMHCAHHBIE B HKOMAHIC
COLL, B npoTHBHOM CIy4ae No-
CIeTOBRATEIEHOCTE BREITIOIHEHHNH
EOMAH HE MEHAETCH

RET

10

Bosspar n3
HOANporpaM-
MEI

PCL+~SP
PCH+
(SP+1)
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SP«(SP + 2)

Cogepxumoe HII, aapec koto-
poll  HAXOANTCA B YyKalaTelne
CTEKa SP, mepecmmaeTcd B
miaanme 8 OHT mporpaMMHOTO
caeTunka PC. Cogepanvoe HI1
agpec Kotopoil Ha | Oombime co-
aepxnMoro vkasatena CTEKa
nepeckllaeTcd B crapmme 8 OHT
nporpamvHoro  cderduka.  Co-
depxnmoe ykazatens CTEKa
yBeIH4HBaeTcs Ha 2.

R (ycnosne)
HanpHMep:
RPO
RM

VernorHRIH
BO3IBPAT H3
NOANporpaM-
MEI

Ecim ykasaHHOe YClIOBHE HC-
THHHO. TO BRINOIHAKIOTCA Jeiict-
BHH, ONHCAHHEIE B KOMAaHIe
RET, a B nporuBHOM CcriyHae no-
ClleJOBATeIBHOCTE  BRINOTHEHN
KOMAHJ He HAPYIIAETCH.

5T n

Pectrapr

(SP-1)—PCH.

(SP-2)+— PCL,;

SP+—(5P-2)

PC+—8*NNN

Crapmme 8 0AT agpeca clIemxyro-
meil KOMaHIE [IepecklIalrcs B
Aqgeilky NaMsaTiL, ajpec KOTopoil
Ha eJIHHHIY MEHBIIE COJIEPHKHMO-
ro ykasatens CTEKa. Maammine
§ BuT agpeca caeayomell KOMaH-
am nepecenatotca B All anpec
KoTopoif Ha 2 MeHBIIE coNESpAH-
moro ykazarens CTEKa. Cogep-
KHMOE yKasaTels CTEKa
yMeHbOIaeTes Ha 2.YmpasieHHe
mepexaeTcd KOMaHIe, agpec EKo-
Topoil coorseTcTBYeT Koy NMNN,
YMHOACSHHOMY Ha 8.

PCHL

3arpyaka co-
AePAEAMOTC pe-
rucrpos Hu L

B [IpOTpaMM-

HBII CHETYHK

PCH— H;

PCL «— L;

Copepaumoe pernctpa H nepe-
chllaeTcd B crapmue 8 OHT npo-
rpammuoro  cueranka PC. Co-
JAepxumoe perncipa L mepecwi-
daeTcs B muammme 8 OHT npo-
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(SP-1) <Y ZH;

(SP-2) «—

YZL;

SP— (5P-2)

CojepxuMoe crapliero perucIpa
napel peractpoB Y ZH nepeceina-
erca B All agpec xoropoi Ha 1

SucK 5 MeHbIIe COJePKHMOTO yVKasaTels
PUSH YZ 12 CIEKconep: CTEKa SP. CopepxumMoe mMuaj-
ACHMOTO HAPBL et PEIMCIPA HEPbl PEIUCIPOB
PerBoIEIn YZL nepecrinaerca B SIII, agpec
KOTOpOil Ha 2 MEHBIIE COJePHH-
moro yraszatens CTEKa. Conep-
HHMOe yKazaTeld CTEKa
yMeHbINaeTed Ha 2.
(SP-1)— A
(SP-2)0—C
(SP-2)2+—P
(SP-2)4— AC
(SP-2)6— Z
(SP-2)7<S§
SP— (SP-2)
- ARG » Coagepxnmoe A nepeckliaercs B
PUSH CTEK cnoea %
ko 12 AllL, anpec koTopoii Ha 1 Menbme
PSW COCTOAHMA
conepanMore ykasatens CTEKa
IIPOrPAMMEI
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SP. Copmepxumoe ¢naroe odbe-
JITHAETCA B CJIOBO COCTOSHHSA, 3TO
cinoBo nepectnaerea B All aapec
KoTopoil Ha 2 MeHBIIE coaep&i-
moro ykasatens Ctexa. Conep-
HIMOE yKAa3aTens CTEKa
yMeHbIIaeTCH Ha 2.




POPYZ

10

CunTBIBaHIE
ns CTEKa co-
AepRIMOTO
naphl peruct-
POB

YZL 5P

YZH+ (SP+1)

SP«—(5P+2)

Copepxumoe AT, anpec xoto-
poii onpegenaeTcs CoIePREIMBIM
vrasatens CTEKa SP. nepecs-
JaeTcd B Muaqmnii peructp na-
pw peructpos YZL. Conepau-
moe All, agpec kotopoil Ha exn-
HHOY  QOfblle  COAEPKIMOIO
vrasatens CTEKa, nepeceiiaer-
¢ B CTApIIUIT PerHcTp Haphl pe-
rHctpos  YZH. Coxepxnmoe
vrasatens CTEKa ysemmunsaer-
cgHA 2

POP PSW

10

CuuTsIBAHNE
mi CTEKa
CIIOBA COCTOA-
HHSA IPOrpam-
MhEl

C « (SP)O0:

P+ (SP)2;

AC « (SPM;

Z + (SP)6;

S «— (SP)7:

A~ (SP+]1);

SP «+ (SP+2);

Conepammoe ALl agpec xotopoii
omnpeaengerca coIepENMBIM VEa-
satens CTEKa SP, ncnonesyerca
JUIA BOCCTAHOBIEHNHA COCTOAHHIA
¢maros. Comepinmoe Al aapec
KOTOpoil Ha eanHmy Goneime co-
pepxnmoro  yeasatens CTEKa,
nepecsinaerca B A .Comepxknmoe
yrasatens CTEKa ysemmunpaetes
Ha 2

XTHL

16

Obmen conep-
KHMOTO Bep-
xvirkn CTEKa
I Perucrpos

H.L
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L « SP;

H +~ (SP+1)

Conepxnmoe permctpa L obwme-
HHEdeTcd Ha codepxusoe Ml
ajgpec KOTOpOH COOEpHHUICH B
ykazatene CTEKa SP. Conep-
#uMoe peructpa H obmeHneaer-
ca nma conepwumoe Il anpec
koTopoit Ha | Oomsine conepxm-
moro ykasatens CTEKa.




[lepecrinka co-
ne;mm-::-m pe- ?:P 159 P{L: HL (16
SPHL 1 1 6 | rucrpos HL B Gonepmmae per:1crp051 L
: HT) mepechUIaeTcd B yKalaTelb
YKA3aTemh CTEKa
CTEKa
Komandel 66oda-svisoda
A +— DE;
Jlanneie, uMewmHecs B 8 OmT
INN 2 3 10 Beox JIBVHAIpPaBIeHHOI IIHHEL JaH-
HBIX VKA3aHHOTO [OpPTa, Mepeckl-
JaoTca B A,
DS «— A:
ConepsrnmMoe A momemaercs Ha
OUTN 2 3 10 Brisoa IBYHANPABICHHYK INHHY JaH-
HBIX 1A Oepeladd B VKasaHHBI
OPT.
Obujue xomanom
R R R R ] el Fosspont. oo o st
npepLIBAHNI
weif 3a E] KoMaHaEl
., CpcremMa npepeiBaHMil  3anpe-
D, 1 1 4 i maeTcs NpH BRINOJHEHHH cle-
HPEPB'IRHHHH % )
aviomeit 3a D1 koMass!
B cuermnk PC sanocntes anpec
craeaviomeii xoMmanasl. Ilponec-
LT | ] 5 Octatop  |COP  2aTeM Gespedfiersyer no
MPHXOIA KOMAHIEL IpePhIBAHI.
CocrogHHE PeriHcTpoOB He H3IMe-
HASTCH
B cuerunik PC 3asHocHTCH agpec,
crneayomeil KoMaHIb, 1 MHKPO-
NOP 1 | 4 | Her onepamnn |mponeccop nmepexoimT ¥ o€ of-
patoTke. CocrTosHHE PerHCIPOR
He H3IMEHAeTCH.

[Tpnmeuanne:
B xoMaHIax ycloBHEIX Iepexo/ioB HapaMeTp «yCIOBHE» MOKEeT HMeTh clle-
IYHOLIHI BHA:
NZ — ge Hoaw (£, =10)
Z—nom(Z=1)
NC — ner nepenoca (C =0)
C — ects mepenoc (C = 1)
PO — neuernert pesyastar (P =0)
PE — qgetHsri pesyiastat (P = 1)
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0)

M — Mmunyc (S = 1).

P —mmoc (5

HAUHTHHHBIE KOJAbI KOMAH/J MIT KP580HKS80

A A A A A A
w BB EaBa ka3 63 Bs B [Ex B 5. e B B
SARARAAAA AN A
Ol Buf. B B5 B35 [E2 B= B [B= Bz . k. B. B
2 I8 o [ o [ i B i B B B | | B
8. o5 B B9 2 52 [E3Be o B Ba b k- B .
o 2. Bo B [ Bs s e vk B BB | L 1
" Bolin [Ba [Bo fa B ffabao [ B B
o B E R BaBalialisB[-fE<E-le [ - i
A N AN AN
0 e B [ B Bt Bt B B B [ B e [ [2 |82
* i man %5 05 85 RE B3 - MHMHWH_M. g . .
A AT AR AT
AR I AR AR
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Tema 1, Hiyuenne ocnop padorsl ¢ konTpoaaepom Mega-128

PGCII?,’IF‘GMPHSHE.’IFHE’ sonpocyl’

f

AHI BROJA/BEIBOAA I JIONHIECKHX OIIepalrlii,

1. Haygenne kom

2. HE}"I@HIIQ OCHOB HanmCaHHA OIporpasMM Ha HCCEMEI'HEPE.. PeATH3IYVIONITK

Torm9eckne ¢!}-’HKHII‘H.

3. Mogemiporanne paboTel nporpaMMel B oTaaxmimke PLC.

4. K{lh‘il’l][.ﬂllpﬂ'ﬁﬂﬂllﬁ' [porpaMMEL B MAINIHABI KO,

5. lepecrinka nporpaMM B KOHTPOIIEp MpH MOMOIIHN TPOTpaMMaTopa

Fadaun:
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Jananne2: Hammcats nporpaMMy sMyqHpyIOmyo paboTy yeTpoiicTBa KOH-
TPONNPVIOMETO YPOBEeHb B OYVHKepe ¢ yrlem. YpoBeHb He JOJKEH NOBLILATECA
Bhimre Aardnka X00 wm onyekatees Hipke matanka X01. CunraemM, ¥To ecan aaT-
4YHK B yriae, To Ha Hem |. Bxmouenme xomsefiepa, nozaiomero yrouas B OVHEep,
gepes Km0k Y00, ecnn 1, To KoHBeliep BKMOYeH.

s a1oro HeodxoaaMo 3apesepBUpoBaTh nepeMeHayio RO0, kotopas Gyvrer
3AMOMHHATE TPe/bUTYIee BO3aeiicTRIIE,

Jlorireckas pyHEKONA, ONHCEBAIOINAS JaHHOE YCTPOIICTBO:

Tabnuia HeTHHEOCTH

RO0 | X00 | X01 | YOO Omnuecanne

L | 1 0 Oba naTaika B yrie — BRKIOYHTE DOJaTy
L 1 0 1 Hmanmnii B yrie 0 koHeellep OBLI BKIIOYEH - BKIHYHTh
| 0 I 0 Hmanmii yncTEIi, BEPXHIII B YITIé — TAKOro OLITH He MO-
HeT
1 0 0 1 (0a JaTdiKa 9NCTEIE — BETOYNTE MOIa9Y
1 | 0 O0a 1aTYHKa B VIie — BRKIOIATE DoJaTy

=
o
=
=

Hmxnmit 8 yrne, a KoHeeilep OB BEINIOYCH - BHIKITIO

THTh

0 |0 1 0 Hoanuit unetsil, sepxmiml B yrie — Takoro 6sTe He Mo-
AeT

] () 0 1 (O0a JaTYHKa YHCTEIE — BEKIOUYNTH HO1a1y

Tema 2. Hayuenne padorel koarpoaiaepa Mega-128 npn peanmzannm ocHOB-
HBIX AJATOPHTMOB

Paccmampusaemue sonpocsr:

1. H3y4uTh OCHOBHBIE KOMAHIBI CPABHEHNA.

2. Uayunrs paboty Taiimepa.

3. Co3aaTh 3aBepIIeHHbIE KOMAHIEL paboTE KOHTPOIUIEpa MO [0 Iep:KAHIKD
YPOBHA.

4. Coznare 3aBeplleHHEIe KOMAHIE Pa®OTH KOHTPOAIEpa no (opMHpORa-
HHIO 3a/Iepikek.




5. Co3aarh 3aBepIHISHHBIE KOMaHIb paboThl KOHTpOITepa Mo 3aJaHHOIl Ve-
TaHOBKE BBIXOAA B TpeDyeMoe 3HAYCHIE,

6. Co3nars 3aBeplleHHBle KOMaHAEl paboThl KOHTpOILiepa 0o (opMHpOBa-
HITS ABAPHITHOI CHIHATH3AIIH IO 33JAHHBIM Y CIIOBHAM.

Sadauu:

3ananuel . HammeaTs nporpamay, sMymHpyromyi paboTy yerpolicTsa KoH-
TPOIUPYICINETO YVPOBEHB VITIA B KOTHE. YpoBeHb He JOLKeH MNOBBINATHCS BEIIIE
I OTVCKATRCA HIDKE 3ATaHHBIX 3Havennii. M remMnepartypa neuratens He nokHa
6erTe BRime 50 °C.

Jaganne 2. Haomcats nporpaMyy, mokassiBaonmyto paboty tafimepa. Tlpn
nonage Ha Bxoa X00 normueckoll exnHnnsl Ha Berxoxe Y00 gepes 4 cex. nossns-
ercd e/IHHHLA.

3ananme 3: Hanncats mporpaMay., AMHTHpyROmYyR paboTy Taiimepa. Ilpn
nonate #a pxoa X00 zormueckoit eannunsl Ha Beixoge Y 00 gepes 4 cex. nossas-
erca eananna. [lpn nogaqe Ha Bxoa X00 norudeckoro Hynd Ha BeIXode Y00 mo-
ABISETCH HOMb, cITycTs 4 cex. (3anma3jeIBaHue, NeT/Id THCTEpesnca)

Tema 3. Hayuenne padoTel RoaTpoaiaepa Mega-128 npu peaansanun sapep-
HNIEHHBIX AJTOPHTMOB YOPaBJeHHAA

Fucmmmprfmmrme' BORPOCHL

1. Cospanme mporpaMm NOUIepHEAHIA YPOBHA B Oake B ABYVX 3alaHHBIX
JHAIAIOLNAX © YMeTOM 3a1alHd paboIhl KOHTPOIICPa B ABTOMATHYCCKOM M B Py4-
HOM peKIMe.

2. CozaHHe mporpamMM NojjepiKaHiA YPOBHA B pesepByape B JABYX 3alaH-
HBEIX JHAIIAZOHAX, ¢ YHCTOM 3aJCDHEEH Ha BETHOTEHHE I BHETHMeHNe B aBTOMATH-
HECKOM 1 PYYHOM PCEIHME.

Zaoauu:

3ananue 1:

Heobxoanmo nogaepxusare ypoBeHE B Dake HacocoM B AHanazore D2-D3
C DOMOIIbI0 ABTOMATHKH H B py9HOM pexume. B aBToMaTiMeckoM pexiMe Hacoc
BKTIOYASTCH, €C/TH YpoBeHEs MeHbIIe D3 n orkmouaerca, ecan domsme D2. Hacoc
OTKIFO9aeTCA el Tok apuratena [ omsme 50. [Ipexycmorpers apapniinyio cur-
HATH3ALND, KOTOPAA BKIIOMAETCH, eC/IH YpoeeHs MeHblle D4 nmm Goxeme D1 o
ec/IH OpoH3oIe] Neperpes Hacoca L
K1 — asroMaTuka/pyuHoe ynpasneHine
K2 — BE1/OTKI HACOC MPH PYIHOM pPesEHMC
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3anamue 2:

Heobxoammo nopaepsknsaTte YPOBSHE B Dake HacocoM B ABYX JHANAZOHAX
D2-D3 wm D3-D4. Bun ananasona onpenenserca ¢ nomomsio K3. Heobxommvo
npeAycMOTpeTh aBTOMATHIECKOE H pYyUHOE VIIPaBIeHHe.
K1 — asTomaTuxa/pyunoe ynpasnenne
K2 — Brr/oTKII HACOC TIPH PYSHOM peiknMe
K2 - 1/2 amanazoHk! IpH ARTOMATHHEECKOM VOPaBICHII

Jananue 3:

Heobxonmvo noagepaiears ypoBeHs B Dake HacocoM B oHanazore D2-D3
¢ MOMOMIBIO ABTOMATHKH H B PYIHOM pekliMe. B aBTOMaTIMecKoM pexiMe Hacoc
BK/IIOMAETCH Meped 4 CeK, ecin ypoReHs Mensine D3 u otkmouaercs uepes 4 cex,

eca boapme D2,

Bapuanwme::
Jab |Bap |11 (102 |03 [O4 (K1 |K2 |K3 |I OUT | Asap
32 1 X00 | X01 |X02 | X03 | X04 | X035 A00 | Y00 | YOI
2 X01 |X02 | X03 | X04 [X05 | X06 A0l | YOI Y02
3 X02 | X03 | X04 | X05 | X06 | X07 A02 1 Y02 |YO3
4 X053 [X04 | X05 [X06 | X07 | XO08 A03 Y03 |YOo4
5 X04 | X05 | X06 | X07 | X08 | X09 A0O | Y04 | YOS5
6 X05 | X06 | X07 | X08 | X09 | X10 AO0L | Y05 | Y06
7 X06 |X07 | X08 [X09 | X10 | X11 A02 | Y06 | YOT
8 X07 |X08 | X09 | X10 |X11 [X]12 A03 | Y07 | YO8
9 X08 | X09 | X10 | X11 | X12 | X13 A00 | YO8 | Y09
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10 [X09 [X10 |X11 [X12 [X13 | X00 A0l |yo9 [y10
1 X00 [x01 [X02 [X03 [X04 | X05 | X06 Y00
2 X01 [X02 [X03 [X04 [X05 | X06 | X07 YOI
3 X02 | X03 | X04 | X05 [X06 | X07 | X08 Y02
4 X03 | X04 [X05 | X06 [X07 | X08 | X09 Y03
5 X04 |X05 | X06 | X07 [ X08 | X09 |X10 Y04
4 16 X05 | X06 [X07 |X08 [X09 |X10 |X1] Y05
7 X06 |X07 [X08 |[X09 [X10 |X11 [XI12 Y06
8 X07 |x08 [x09 [x10 [x11 [x12 [Xx13 Y07
9 X08 | X09 [X10 | XI11 [X12 |X13 | X00 Y08
10 [X09 |X10 [X11 [X12 [X13 [X00 | X0l Y09
1 X00 [ X01 [X02 |X03 |X04 [X05 Y00
2 X01 [X02 [X03 [X04 | X05 | X06 YOI
3 X02 |X03 |X04 |X05 [X06 | X07 Y02
4 X03 [X04 |X05 | X06 | X07 | X08 Y03
5 X04 | X05 [X06 |X07 [X08 | X09 Y04
s |6 X05 [X06 [X07 [X08 |X09 |X10 Y05
7 X06 |X07 [X08 [X09 [X10 [X1] Y06
8 X07 |X08 |X09 |X10 [X11 |XI2 Y07
9 X08 | X09 | X10 [X11 |[X12 |XI13 Y03
10 [Xx09 |[X10 [x11 [X12 [X13 | X00 Y09

9.4 KOHTPOJIBHBIE PABOThEI

Kax ormeueno B 1.7 4 npoBefiennie KOHTPOJBHBIX paboT IpeaycMaTpHBaeT-
cA B BUAE TecToB. B 3aBHcHMOCTH OT BpeMeHN NpoBeneHns BRIGHPAIOTCH COOTRET-
CTBYIOINME Tembl. KOMILIEKT 2a1aHiil K KOHTPOJIBHEIM padoTaM 31eCk He MpHBO-
aared. B paznene 10.2 npegcrasnen KoMIUIEKCHEIL TecT, B KOTOPOM BONPOCEL pas-
OHTH MO TeMaMm JIeKIHoHHOTO Kypea (cM. 1m.5). Texymmue xKoHTponbHEIe padoThl
BRIOHpAIOTCA N3 JaHHOTO KOMILIEKCHOTO TecTa.
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10. ®OH/I TECTOBBIX H KOHTPO.IbHBIX 3AJTAHHWH JI IS OIIEHKH
KAYECTBA 3HAHHWN 1O JIHCHHILIHHE

10.1. BXO UMM KOHTPOJIb 3HAHMIL

Boaamuii KoHTpOIs 3HAHMI TpeacTaBIgeT TecT cocToAmmil n3 12 sonpocos
(Mo 4 Npom3IBOMLEHBIX BOMpoca U3 3 YacTeil). Bonpock ka#aoil 9acTn npecrasie-

HEI HIAE.

Jactn |

1. OmaEiy 13 cnocofoB ONMHCAHNE THQPOBO-
I'o yeTpoicTea IBT4eTCH ..

a) JlorHdeckoe BREIpAKeHHE:
6) Jlormecsoe TOMISCTRO,

B) Jlorreckas dyHKI:

r} IlpaBHIRHOTO OTBETA HET,

2. Cxema, mpegcTasmmiomas cobofi yopag- | a) [ludparop:
JAACMELH Mepekmouare]s, KOTOpEI mogxmo- | 6) Myimsrmmnexcop:
9AeT K BEIXOIY OJHH M3 BXOJOB JAHHLIX, Ha- | B) Jemmdparop,
IEIBACTCH: r) Cyvaatop,

3.B mromauaii cucTene HCUHCTEHHS 33 - | a) [ 'Gaiir,

HHIY 00beMa NPHHAT. . . 6) bur;
E) Baiit:
r) MoaiiT;

4. Hadopmaups oocle Eakoro-Io  cBep-
[MHEBLIErOCH (paKTa HIH IeHCTBHA HAIBIBACT-
[~

a) AnocTepHopHaf HeonpedeleHHOCTE,
0) CHHTaKCHYeCKAS ATTEKBATHOCTS,
B) ANpHOpHAT HEONPEICIEHHOCTE:

r) SHETPOOHA;
5. Tlox mpoueccom aBroMarH3HpoBanHOi | a) Iloxvaenne,
obpaboTi HHpOPMAITHH TIOHHMASTCA. . . 0) XpaHeHHe;
g} IpeodpazoraHue;
r) [Mepenaua;
6. JIHcIHNTHEA, 3AHAMAKIIAACA H3vdeHHeM | a) [eomerpueii:
padoThl yeTpoficts, pabotatonmx no mpus- | 0) Bynesoii amedpoii;
LHITY BEIKIeHO-BRETHMeH0 HATLIBASTCH. . B) MatemartHrofi:

r) [lpasIsHELX OTHETOB HET;

7. K koMOHHAUHOHHEIM YCTpOIicTBaM OTHO-
CATCH.

a) Tpammetop;
o) lndgparop;
e) Pesncrop,
r) CyvmMMaTop:;
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E. CooTeeTCIBHE CONepAaHHA H CMBICTA Ha-
ALIBASTCH. ..

a) CHHTAKCHYeCKAA AJeKBATHOCTE,
0) IlparMarirdeckas alexBaTHOCT,,
B) CemManTH1eckad adeKBATHOCTE,
r) [TpapHILHEIX OTBETOR HET;

9. Ofzem pabOT BHINOIHASMEIX B eHHHIY
BPEMEHH HAIEIBAETCA. ..

a) buctpogeiicrsue,

0) JocToBepHOCTE.

8) TounocTs,

r) [TpomsoguTensHoCTS;

10. Ilpocreiimee vyerpoiicteo BM, Bemon-
HEWOMAR 0KV OMMePanHey Hall BXOTHEIME ne-
PEMEHHEIMH, HAIRIBASTCA. . .

a) Yiem

&) I TeMeHT;

B) biok;

r) IlpasiiEHBIX OTBETOB HET,

11. Jina emymad, ®oraa Bee cocrosHud cucre- | a) Hio) =log N
MEl PABHOBEPOATHEL. IHTpoIHA onpeaensetes | 0) H(a)= -3 Pilog N
no dopuryme; &) Ip(e)=Hia)

r) N=mn
12. Kakofi H3: TpITepoR XenHT uwactoTy | a) RS-tpmrrep.
BXOTHOUO CHTHATA momoian? 0) T-rpurrep;

B) D-tparrep;

r) JE-tpaITep;

13. CxemBOe npeIcTaBieHHe COOTBETCIBYET
QepALHH:

a) KoHeloHKIHA,
6) innionkims;
&) Hunepcua:

r) JEBHBATIEHTHOCTE;

14. TlokasaTeneM KawecTRa ABTACTCA. ..

a) IMocenoBareLHOCTE;
0) ToaHOCTE,

B} AJEeKBATHOCTE:

r) JocramusocTs;

15. VnpapmmeMufl NepeKmOvNATElh, HMEH-
LI OQ3H BEINOI H HeCKOIEED BXOJOB HAARI-
BAETCH.

a) duon,

6) Meumdrparop,
r) Peastetop;
r) Myneranekcop;
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16. Kaxoii xoMOHHALHOHHOH cxeMBl Opel-
CTABIIEH O CHMEMHOE I'IPEILE‘]‘E.E.'[EI{HE?

=]
LY

a) D-1parrep:
0) T-rpurrep:

B) ES-tpurrep.
r) JK-tpamep;

17. Tlo mamauermio BM 6rmaroT:

a) CnenuamEHpoBaHHELR:
6) OvEKIHOHATEHELE,

B) CTpyKTYpHEIE,
) YHHBepCATLHEIR

18, TabmHoa HeTHHHOCTH EAEC[O 3eMEHTA
MpercTARTSHA HA pieyHEe”

Bxoaw Brmxoae
A B Y
0 0 0
Q 1 0
| 0 0
1 1 1

a) KoHEHKINS,

&) Hugepcna;

B) DKBHBAIEHTHOCTE;
r) JdussioHKis;

19. Kaxk HMIEIBAETCA COOTEBETCTBHE METH H
COTEPHRAHIE?

a) CHHTAKCHYECKAA AJeKRATHOCTE,
0) TparMarieckas ajIeKBaTHOCT,
B) Cenanniveckas aIeKBaTHOCTE,
) [IpABHIEHELX OTBETOR HET,

20. Tlepesmennrie, paceMaTpHBaeMule B ail- | a) ‘2°
rebpe JOTHKH, NPHHHMAST THATEHHE: o) ‘o
B) ‘5’
) T
21. . Kaxse H3 yKasaHHBIX BXOOOB IMeroTed v | a) HedopMmannorssie
TpHITEpa’? 6) Yupanmaonme

B) Paspemenus
r) YeraHoBoUHEE
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22, ADCTpakTHas MOIEIE, OMHCHIBAOLIAN
dyHKIHOHATEHEE BoaMoxHOCTH BM., 1t npe-

JOCTARRIHeMEIR ail WOIYIH HASKIBAETCH.. .

a) CTpykTypHas oprasuzamHd BM;

0) Texumeckas opragzamia BM;

B) PyHKUHOHATEHAA opradmsanns BM;
r) [TpaBibHBIX OTBETOR HET;

23.CxeMHOe MpefcTaRneHHe KAKOH QyHKImH
MpeICTARTCHO HA PHCYHKE?

1>

a) 1

6) I

B) H-HE:

r) HJIH-HE;

24. Kax HaspBaeTcd KOMILIERC IPOlpaMMHO-
TeXHHYECKHX CpeICcTB, MpeHA3HAYeHHEX
i 00paboTkH HH(OPMAIIHH B IPOLEcce pe-
WweHdA HHPOPMALINOHHEX H BEIMHCIHTEMb-
HBIX 3ama4 7

a) [epeonamuniii EoMILIOTED;
6) Muxponponeccop;

B) KoMOHHAUHOHHAL CXeMa,

r) BemmomHTemHas Malmisa;

235, Verpolicrso, npeaHa3HadeHHoe I8 CHH-
XPOHH3ANHH Beell CHCTEMEL, HA3hIBACTCH. . .

a) INpoueccop;

0) Brenmmes sanoMHEHAOMee YCTPOHCTBO,
B) Tarivep,

r) Taxroswm reaeparop;

26. Kax HalpIBaeTCi BRLIENEHHE B CTPYKIYpe
BM, IoCcTATOUHO ARTOHOMHEIX. (vHKIIHO-
HATEHO H KOHCTPYKTHBHO HE3ABHCHMEIX VCT-
poiicTR?

a) MoayeHoCTE:
&) TourocTs:;

8) JloctynHocTE:
I} AJeKBaTHOCTE,

27, Iludparop - KOMOHHALHOHHAN CXeMA,
KOTOpAaA HMEET. ..

a) 2° BRIXOIOR,
0) N BNOIOR,
n) 2 BRINOMA;
r) 2° exonon;

28. Y10 BEINIOAHAET YCTPOHCIBO yOpasleHHS
V72

a) Bubopry nammerx;
6) Brubopxy xoman:
B) Jemud pHpoBaHHe KOMAH]
r) llpasuTLHELX OTBETOR HET;
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29, AJeKEaTHOCTE — 3T0..,

a) CooTReTCTEHE CONePRAHNS H CMEICTA;

0) CooTBeTCTBHE COQepUKAHNT H LeH;

B) COOTBETCTBHe coldepdaHHA mHpopmamms ob-
pasy HCXOIHOTO 00ReKTa;

r) Coorsercrane GopMATEHO-CTPYEIVPHEIN II0-
EazaTemefi;

30. Cemanneie Meany cofolf nNo DpHEHUHNY | a) CYeTYHK;

patotel ATY B VY o0bequHern eqHHERM | 6) Jemmidparop:

VCTPOHCTROM - B) BHUHCIHTEIEHAN MALLIHHA,
') Muxponpoueccop;

31, Qammimedl, KakOro y4eHoro Ha3gaHo | a) Imymxora

JaHHOE MpaBHIo? 6) ou Hefimana

y=i] G0+ B) e Mopraxa

r) Kapao

y=-TTE-0 B

32, CTpykTypoil HazbHBaeTCd. ..

a) DNeMeHTAPHAS ATk MAMATH. NpeIcTARIeH-
Had LI BHEOIHErO XpaHeHHA IpOMEEYTOTHBIX
pezyIETATOE.

6) CoBOKYIHOCTE 3/1eMeHTOR H HX CRATell.

8) KorTponep npaMoro 10CTyNa K NAMATIL

r) CornacoBaHHOCTE NapaMeTPOR IMeMeHTAPHEIX
CHIHAIOE.

33. B xaxoil eTpyvKTYpe MHOKECTBO TIpONEC-
COPHRELY 3FMEHTOR {Jﬁ'I:Eﬂ]-I]-IEH]:I C IIOMOIIERD
KoMMyTaTopa?

a) VLIW apxuresTypa
0) BISC apxurexryvpa.
8) CISC apxsresTypa.
r) SIMD apxutexTypa.

34. K wxakony nmoxonemmao otHocates BM e
WECTEON CTPYETYPOIl YCTPONCTBA yMpaBie-
Hia?

a) l-my.
) 2-my
B) 3-My
r) 4-My.

35 Kakag M3 MPeTTOMEHHEX TMOACHCTEM
OCYIIECTRINET HHHITHATHIANHED, TEE‘[‘HPDBEI—
HHe, OTIAIKY H KOHTPOME 38 3dexTHBHO-
CTEH PAGOTEL Beedt creTeMEl?

a) Ilogcucrema BROA-BEIBOIA

0) TloacHeTeMa NOBRIIEHHA OPOHIBOIHTENRHO-
CTIL

B) IlogcHcTema MaMaTIL

r) [ToncucreMa yIpagieHHS H 00CTYAHBAHHA.
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36.CrpyeTyproil opragnzanneii BM nazuBa-

eTCH. ..

a) ADCTpakTHAA MoJelb, ONMHCHBARMAL (VHK-
LHOHATEHEIe BO3MOEHOCTH BM 1 npexcrasien-
HEE efil YCIyTH.

0) dwnmpeckas MOAens, YCTAHARTHBAIOINA CO-
CTaB., [OPAJ0K H NPHHITHIL BlaHEMosficTeHE oc-
HOBHBIX (YHEIHOHATRHRX HacTeii BM.

B) MH3HYECKAS MOJSTh, OMHCHBAIOMAA BOIMOXK-
sHocTH BM B npeacrasioman eff yeaIyry,

r) IIpaBHILHELL OTBETOR HeT.

37. Ocnoeolt BM B 70-e XX
THCE . ..

ECEa HRIA-

a) [TomynpoBoHAKOBEE IPHOOPEL
&) HurerpankHele cxeMul

B) Muxponpoueccoprl.
r) BagyyMHEIe TAMITEL

38. Kakne DBM paspaGaTmBamice Ha ocHOBE
MHEKPOKOMIIOHEHTOB?

a) Cymep-3BM.
0) bomnnte IBM.
B) Mpzm 3BM.
r) Muepoe 2EM.

39. BaxuefmmM CBOMCTBOM HHGDOPMAITHH

a) AKTYATEHOCTE;

&) TlpoctoTa;

B) ATeKBATHOCTE;

r) TIparHTEHONO OTRETA HET:

40.ITpenmacanne, onpelrenAcmes colepika- | a) Aapec:

HHe JeiicTBHIL, HasEBaETCA. ., D) ApXHTEKTY]A,
B) ITporpanmaa;
r) Komamia

41. Ha xaxkom srane VLIW apxurerTyprt ko- | a) 3.

MAHIL TPVINHPVIOTCA B DakeTel, colepikn- | 6) 1;

MoOe, KOTOPBIX COOTBETCTBYET CTpvkType | B) 4

nponeccopa’ )2,

42, Oyaxums, npeacTaponan coboll 3agH-
CHMOCTE BEINOIA CHCTEMEL OT BXOIA

y =1x)

HATEIRASTCH.. .

a) JlorgueckHM 3TeMeHTOM,
0) JloTHOecKHM TOEISCTROM,
n) JlorHaeckin REIPAKSHHEN,
r) norHieckofl (vAKIHei:
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43, Kak HazueaeIcs YCTpOiicTED, KOTOpOE
NOIKTHOTAET 0JHH BX0O K HECKOIEEHM BLEIN(-

mam?

a) CueTaHK:

6) Ladparop:

B) Perncryp.

r) INpaswisHOrO OTRETA HET:

44K npennvymecream SIMD  apxHTeETVPH

OTHOCHTCH:

A) FKOHOMHIHOCTE,

) BemoIHeHHEe 0JHOIl B HeCcKOJIbKIX KOMaHO
OIHOBPEMEHHO;

B) Bompmoe YHCNO BHYIPEHHHX PErHCTPOER,

) BRICOKAS NPOHRROIHTETRHOCTS,

45. B xaimx cHeTeMAaX YeToBeK MPHCYTCTBYeT
TOJEKO HA 3Talle NpoeKTHPOBaHHAT

a) ABTOMATHIHPOBAHHEE CHCTEMEL,
G) ABTOMAaTHMECKHE CHCTEMEL

B) OyVHEUHOHAIEHEIE CHCTEMEI
r) Ilogcucrema yupabneHms,

46. Cxemmoe mpecTantente xaxoil gyvaxmm
NPeICTABISHO HA PHOVHEET

a) FKEHBATEHTHOCTE,
&) Koonwomsmme,
B) JH3EIOHEINTL,

‘[>,_ r) Husepcns;

47, Tabmima HCTHHHOCTH Kakoro sneseHTa | a) TLIH:
MpeTeTanIeHa Ha picynse? &) H:

Bxoaw Bemon B) H-HE;

0 L] 1

0 1 1

| 4] 1

1 1 0
48. Apndmerimeckoe Tormueckoe yeTpofictT- | a) TpHrmepsl,
BO COLePANT: G) MymsTHITIEK COpPET;

B) HInparopsr;

r) Jloraueckue npeohpaioRaTelH;
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49. B kakom mHne apxuTekTypsl BM ouenn-
BaeTCcH DEICTpOE MefiCTBHE, NPOHIBOIHTE b~
HOCTE, HATEWHOCTE.

a) INporpaMaHETi;

0) DyHKIHOHAILHBLI;

B) Texandecruii,

r) IlpaEiibHBIX OTEETOR HET;

30. Kaxan w3 NpeviokeHHEX XapaKTepHCTHE
NIO3BO/IAST OLEHHTL NPABHIBHOCTE BOCIIPH-
ATHS HHpOpMAITHHT?

a) HamesHoCTE,

0) JlocToBepHOCTS,

R} TOUHOCTE;

r) IIpomBOIHTeEHOCTE!

Yacts 2
1. DuemeHTapHad svefixa NAMSATH, NpPeIHA- | A) PETHCTP
IHAMEHHAL /UL BPEMEHHOTO XpaHeHHE Npo- | b) BmGopka
MEWRYTOUHEIX PeIyTIETATOR. C) JHIICeT
d) ceomimr

2. IlpenHasHaYeH UM BRINOTHEHHS [I0THOTO
ymmmonateaoro Habopa apHdgnMeTHUSCKIX
M TOTHUSCKHX onepaindi. Kak mpapiiIo B He-
ro BxoaaT: POH, AJIY, akkywmymartop, Gy-
(bepHBIH perHeTp B T4

a) ruTepdeftenri 6ok
b) Gook yopasieHns
¢) onepalBOHHEN] D10k
d) 6ok 3anoTHEHNA

3. B bomumneree peamsHbrx amomensy MIT
OIHE HI PErHCTPOR BREIASTASTCH B Kauecrse
ITABHOIG H HA2BIBAeTCH

a) BOVC

b) POH

C) AKKYMYIIATOP

d) permeTp RoMa

4. B cocrag HHTepdeiicHOro 0I0Ka BXOIHT

A) CYETUHE KOMAH

b) perucTp cIBHTATETE

¢) OvipepHRIH PETHCTP TAHHRX
d) Beé BRIIIE MepedHCIEHHOe

5. Perncrp npeasaEavYeHHEN L1 XpaHeHHA
PEWILTATOR

a) DvibepHELT perscTp

b) perueTp NpHIHAKOR
C) PEIHCTP KOMaHI

d) perucTp cIBATATETR

6, [lpeanazaaden 118 agpecal BHYTPH CTe-
ka. Ilpm semomHeHHH omHOH OmMepalHH
yBenHaHBaeTcd Ha |-y tem cameiv oGecne-
YHBaeT BRII0IHEHHE CledVIoleil KOMaHIbL.

A) VEAZATEIh CTEKA
b) cuéTumy KoMaH
c) BT

d) perneTp KOMAHI

7. IlpH KaxoM BHIE ANPECcallHH CaM KOO Ko-
MaH[H [oIpazyMesaeT paboTy ¢ HEKHM al-
pecoM H 3TOT K0T HE VEAIRIBASTCH

A) NpAMAd ApecarHA

b)) HeaRHAS AnpecArg

C) KOCBEHHAR AOpecals
d) HHIexCHAR ATpecamit

£ [lpemmatmaten IT4 OPTAHMIANEH B2AMMO-
neiictena MII ¢ sHemmmME yeTpoficTBaMH, ©
VCTPOICTBOM BBOJA-BEIBOIA, a8 Takke I
oprammamn oomema  wmewny Ol w
ONEPATHOHHEIM OIOROM

a) HHTepdecHEN D/I0K
b) 6ok yoparTeHHs
C) OMepaHOHHEL 610K
d) 610K 3an0THEHHA

9. IlpamenseTca MIE BPEMEHHOTO XpaHeHHA
JAHHELX, OPTAHHZALNA [PEpLIBATEI, BEI30BA
MPOLEaYP H T.0.

a) cerTop
b) crex

C) ouepens
d) 6ok
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10. OdecoeunpaeT BHYIPeHHHH ODMeH HH-
opmanns Mexay peructpame MII, rakke
obecrieunnaeT OOMEH [aHHRIX MEEITY YCT-
poficTRaMH EBOIa-BEBOAA i MIT

A) KOMaH/IBI MepechlIka JaHHBIX

b) KoMAHIH Tepeaun YNpapIeHHs

C) KOMAHIBE! paboTel 00 CTEROM

d) KOMaHIe DopaspAIHOTO JBOHMHOTD CIBHIA

11. IlpH KakoM BHIe agpecallHH agpec co-
JepAENTCA B KOZe KOMAaHIE] i o0BMHO ¢ae/y-
€T 3a KOJ0M OIepaiiHH

a) HenocpeJCTEeHHAA apecalis
b) npaMan agpecanns

C) KOCBEHHAR agpecall

d) HesBHAN anpecaLt

12, Ogsa n3 a3 NpH BEINOMHEHHH TEOHOM

KOMAHIEL, KOTOpad olecneuHBaeT CIHTLIBA-
HHE KOMAaHI HI DAMSETH H OEPeCchRUIEY €€ B

MIT

a) BrbopKa

b) nexoanpoBaHHe
C) BRIIOIHEHHE

d) peammarmis

13. Kakoif mi1 agpecanus mMolBoTsieT 3aga-
RATE (DHKCHPORAHHEIE IHAGEHHA HETOCPEICT-
BEHHO B AlpecHOll YacTH

) KOCBeHHAR AJpecalins

b)) Hessuas agpecamns

C) HEMOCPE/ICTREHHAS AMPECAInT
d) HHIeKCHAR aTpecaiHs

14. Tlprr xaxoM BHAE AJpecAITH KOMAHT aj-
pec KOMaHI CONepEHTCd B KOde ONepallHi.
[Ipe cupTHBaHHE odepeanoil koMmanasl B CK
ABTOMATHYECKH IATPYEASTCS AZpec CIeTyEe-
el KROMAHTR

a) OTHOCHTEIEHAR AXpecalH
b) abcomoTnas agpecanna

C) KOCHEHHAR ATPECAITH

d) npamMan agpecawns

15. TIpn yBemrdennn EMKOCTH naMaTH ef OFI-
cTpogeiicTene

A) YReTHIHBASTCH
b) yaensmaercs
C) He H3iMeHHeTCH
d} GeapazmamEo

16. Caman GEICTPOEACTEVIONIAN IAMHATE

) PErHCTPOBAR MAMATE
b) cBepxOnepaTHEHAA NaMATE
¢) VITpanigeMas aMaTh

d) Gybepras

17. Kakofi BHA agpecau HCNOIBIYETCH ec-
JH HWE‘:‘EDHHM‘U CUYHTATE CIIHCOER H3I AUecK
MAMATH PACTIONICAEHHENT He MOJAPAT a ¢ He-
KOTOPBIM [NATOM

a) mpaMag aapecara

b) HedBHAS Alpecalny

¢) KOCBEHHAR alpecalmd
d) HEIeKCHAR ATpecanuy

18. Tuo naMeTH peATH3IORAHHON ¢ MOMOLIER
HEKOI'D 3ANOMHHAKLIETO YCTPOicIBa pasMe-
MEHHOO ME¥TY OCHOEHOH NAMATEED H IpO-
HeccopoM. TpeTHAIHAUEHHAd 118 COKpAINe-
Hua obpamexiti Ml x ocHOBHOH naMsaTH

) VIPARIAEMAN NAMATE

b) Gyepras

¢) PeTHCTPOBAR MTAMATE

d) cRepXOTepaTHREAY IAMITE

19. Ba30BLIfi THI ONePATHEHON NAMSTH KOTo- | a) SRAM
pas CoNepAHT A4elkH namsTH padorarommme | b) DRAM
MO [PHHUHITY KOHIOSHCATOpa, HamH4He M | ¢) SDAM
OTCVICTRHE 3ApPATa d) FRAM
20. bazontrl THN onepaTHREHO MaMATH nmpu- | a) FRAM
IHAKOM XpaHeHHs HHpopMamin xotopof Z8- | b) SRAM
AfeTCH THIA OTKPEITD, 3akpeito. Peamaveres | ¢) DRAM
HA OCHOBE TPAHIHCTOPHEIX CXeM d) SDAM

21. Tun pactpefemeHis MAMATH MPH KOTo-
POM BHPTYAILHOE AIPECHOE MNPOCTPAHCTEO
pasOHBACTCA HA CErMEeHTHL, BeIHYHHA KOTO-
PEIX  ONOpeJensercd NPOrPaMMHCTOM THOO
CHCTEMOI

4) CTpaHHIHOE pacrpene/leHH

b} cerMeHTHOE pacrpeelieHAA

C) CTPAHHYHO-CETMEHTHOS PACTIPETeTEHNA
d) crommHr
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22, THn pacnpeleleHHds [IaMATH OpH KOTO-
POM HEKOTOPEHE 3a0auH HAXOLETCH B pesHMe
OMMIAHAA, MeTHKOM OTTPYEARTCH Ha &ecT-
KNI JIHCK H B CTYIaH HeOOXOIHMOCTH MOIYT
OLITL CHOBA 1ATPYVIEEHE TaMITHIO

a) CTPaHHYHO-CETMEHTHOE pacipe/le/ieHHA
b) cermMeHTHOE paciipe/ieleHAA

C) CBOIMHT

d) crpanHHuHOe pacnpeeneHHy

23, Pecvpe oOmagarommii ropasio Oo/sMHM
obnémon wem OIL mHo a1 noasiloBaTens

NpeacTan/cHHAA AR €1HHOS OEI0e

A) PETHCTPORAR MAMATH
b) BEpTYQIEHAR NAMATE

¢) GyiepHas

d) yupasisemas naMsaTh

24, Tlpn xaxoM BHIE agpecalHH ajpec yka-
IHIBAEMET B KOMAHIE EBIHCTCH YEA3ATCIeM
A4eHEH colepHaldi HCNOTHHTeTBHEIR ax-
pec, (pAKTHIECKH VKA3LIBASTCH ATPEC aJpeca

) OTHOCHTETBHAR ATpeCAlTHA
b) abcomoraas agpecami

C) KOCBEHHAN APECAIT

d) npamMas aapecarns

25. [lpunuan ofmeHa HHpopMamneil Medry
nepudepuitaei - yerpoficteann ® MIL

[Ipeamonaraer 4To OOHO W3 YCTPOICTH SBIA-
eTCH BedYIIHM, 8 BIOpOe BeIoMEIM

) IPHHIA [0 TMHHEHAT

b) PHHOAT KBHTHPOBAHHIA

¢) MPHEIHT YHHGHKAITHH XApAKTePHCTHK
d) NpHHIHD 3aMeHEL

26. llporpaMyHOo yIpapIdeMad nepenada Ko-
TOpPAS MPHMEHASTCA MPH BIaMMogeitcTRIM ¢
ORICTpPONEfICTEVIONIHME YCTPOHCTBAMH 114
obMeHa ¢ KOTOpBIMH He Tpedyercd JOMOIHH-
TeTRHEI CHIHAT CHHXPOHH AL

i) CHHXPOHHAA Oepeaada
b) npaMan nepegada

¢) aCHHEXpPOHHAS MepeTata
d) nenpamax nepeaasa

27. Cnocob obMeHa JaHHEIMH Me&TY Tep-
diepHiHEIMH YCTPOACTBAMH H BEITHCIHTETH-
HEIM SIpOM CHCTEME! NPH KOTOPOM I8 One-
paImnt BROJA BEIBONA MCMOMTRIVIOTCA CrelH-
ATHHBIE CHTHATH

a) [lporparoaHo yopasmemMas mepegada
b) Ilepenaua nudop. ¢ NpepeIBaHEeM

¢) ITepenaua nadop. B pexime OpAMOTo J0CTYIA
K MaMaTH

28. [enrpamerHoe yeTpoficTBO NpeaHAIHA-
YeHHOE 14 VIpaBIeHHX paboroll H BEHION-
HEeHHA apHMeTIMIecKs, NOTHIecKHX H p.
QMeparHi

a) MEKpOTIpoLIeccop

b) oneparuBBas navMATE
C) CHCTEMHAA [ITHHA
d) DART

29. ObecneuHBACT CONPAREHHE H CHEIEL BCEX
yeTpoiicrs

a) cHCcTeMHAs MHHA
b) npanas agpecanns
o) RATS

d) KN0-I1AMATE

30. TlpennasHaueHa 104 XpaHeHHs M
onepatMEHOrO  o0MeHa  HH(OpMAanmHeil
Conepanr O3V 1 [13V

4) ONepaTHEHAR NAMATE

b) RHENIHEE 2ANOMHHAKIIEE VCTPOHCTRO
C) OCHORHAS TAMATE

d) Im-naMaTE

31, Keéerxmit mack, pramxa, CD, gHekera o
T.I.

a) omepaTHEHAS MAMATEL

b) Xm-I1AMATE

C) OCHOBHAS MAMATE

d) BHemmES FAMOMHHEAIONES VCTPOHCTRO

32, T cHeTeMHOH ILIATH OMpedenieT

A1) OCHORHAS TAMATE

b) muporponeccop

C) OOepATHRHAA MAMATE

d) neprdepiiintie verpoificTna
33, lllnna pacumpernd, EMeeT 8-MH paspal- [ a) ISA
HVIO IHHY JaHHBX, 20-TH paspagayvio muuy | b) PC/XT
agpeca, MoxeT paborare Ha wacrore 4.77 | ¢) PC/AT
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Mln

d) AGP

34, llnna paciEpedns, HMeer 32-X pazpsi-
HYIO IIHHY JaHHEX H IHEHY agpeca, co3IaHa
r 19897, PaSoTtaer ma mactore E-10 Ml
Hmeer BoaMoXHOCTE DOAKIOHYATE Ho 16
BHEIIHHX yeTpoiictn

a) PC/XT
b) IESA
c) VLB
d) SCSJ

35, JloxaTeHAS IIHHA, HMeeT 32-X paspaIHyio
IIMHY TAHHEIX B IMHHY AJpeca JIOMYCKAST
nogrmogesde 10 spenmux yerpoiicrs. Tax-

ToBad dactora 33 MI'n. Mosxer pabotars B
64 OHTHRIX CHCTEMaX

a) PCI

b) VLB
c) PC/AT
d) AGP

36. THI NAMATH MOCTPOEHHAR HA OCHORBE [10-
AYMPOBOMHHKOR, CROCOOPATHREIY KOHIEHCATO-
pax

A) CTATHYECKAS TAMATE
b) nocToanEad naMaTh

C) JHHAMHIeCKad NaMATb
d) BHEIHAL TAMATH

37. Henomezyeres mia palorel ¢ aderkmM | a) SATA
JHCEOM b) RS-232

c) ATA

d) IEEE 1284
38. VaneepcansHas nepudepniinas mmna ¢ | a) [EEE 1394
BOIMOKHOCTEI0 Hmogmodenns 126 wer- | b) PCMCIA
poficts. [lepenaua nudopaanum 12 Méur/c | ¢) VLB

d) USB
39. Moayne onepatHRHO# naMaTta, paGoTaet | a) DIM
Ha gactoTe G00-800 MI'n, mveer mponyex- | b) RIM
Hy1o emocobioets 1,6 [Baitr/c. spema obpa- | ¢) SIM
IeHHd 5 He d) DIP
40. Tun onepatueHOf mamsmi, npomyckHax | a) FPMDRAM
cnocofHoeTs npu mmme 100 MI'n 1.6 | b) RAMEDO
["Gadtr/e, permyeraetea s koderpykmm DIM - | ¢) DEAM

d) DDR|SDRAM
4]1. Tun onepaturrofi namaTH, MoxeT pado- | a) RAMEDO
Tate Ha gYactore 800 MIL, mozsoager He- | b) DRAM
MOIE30BATE TeXHOTOTHK JeyxkaHanteHOro | ) DR DRAM
obnmena d} FPMDRAM
42. Ha kakofi thaze mpopoaHTCs NMpouUETypa | a) Ha Boex
TeCTOBOIO KOHTPO/A b) BRIGOpOIHO

c) He Ha 0 qHO
d) BOIMOWEHEI BCE BAPHAHTH

43. Ecid OpeauHeil HEHCIPARHOCTH ARI4M0T-
oF ONMMOKH, JOMYIEHHEE TPH NPOSKTHPOBA-
HHH., HEKOPPeKTHHI MOHTAK, HApPVIIEHHE
PEAHMOE PaboTEl TO HEHCNPABHOCTE HAZRIRA-
eTes

a) EBHYecKad HEHCIIPABHOCTh
b} cvObexTHBHAA HEHCIPABHOCTE
¢) 00BEKTHBHAA HEHCTIPABHOCTh
d) ceMepHYHAS HEHCNPABHOCTE

44. Tlpomece obHapykenns omuOKH o onpe-
JAETEHHE HCTOUHHER €0 ITOHBTeHHA

a) IHATHOCTHKA HEHCOPABHOCTH
b) ornanxa

C) BLIKIATKA

d) npoexTHpoBaHEe

45. B npomecce OTNANKH HEHCIPABHOCTH

a) DOIHOCTEIY
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VCTPaHAIOTCT b) He yCTpaHAKITCA BOBCE
) BOIMOMKEH HX TPOITYCK
d) ycTpaHAeTCA NepBas B NPOLece 3aKaHIHBAC TCH

46. Yro pomxno: 1) yopapmaT: HenmoaHeHHeM a) cpelcTBa OTIALKH OPOrpanM
NpOTpaMMBl, OCTAHABTHBATE H T.A. 2) cobpq{ b) IHATHOCTHKA HEHCTIPABHOCTH
paThe HEGOPMALHIC O XO4e BEIIOAHEHHA NPOq C) TECTOBKIH cermMeHT

rpammil 3) obecnieunears obMer HHpopmauny d) cpexcrsa duxcammm

mexay nporpammoft 1 BM 4) moaemiposary
paboTy OTASTEHAMX FTEMEHTOB CHCTEMBI

47. Tlporpavyioe ofecneaedne MIT paspa0aq a) HHOCTpAHHBIX A3BIKAX

THIBAETCH HA b) amropHIMEYeCKHX AIBIKAX

C) HHTEPHAITHOHAILHAIX SIEIKAX

d) BOIMORHR BCE BAPHAHTH OTBETOR

48, Hexonmylo mporpaMmy Ha acceMbmepe | a) Microsoft Word

COCTARIAKIT C MOMOIIIRIO b) GnoxxoTa

c) Bred

d} moboro TekeToROTO penaKTOpa

49, CopepamT HCXOOHYK OporpaMMy, Npo- [ a) HCOOTHHTEIRHEN daiit
TPaMMY B MAIIHHHHX KOJAX, a Talkxe oOHA- | b) micTuar

PVESHHEIE OIMMOKH ¢ YKAAHHEM CTPAHHUE | ¢) o0beKTHAR Modek

re OHH O0HAp yKeHE d) TpaBcaATOp

50. CroJBKO CYIIECTBYET OCHOBHBIX IPHEMOB | a) 2
KOMILIEKCHOH 0TJama MEKponpoleccoparx | b) 7

CHCTEM c)l
d)5
dacts 3
l. MHEpOROHTPOLIEpHAR CHCTEMA, TPeIHa- 1. TlepcoHATNEHELT KOMITBIITED
IHaYeHHAY T4 PelleHH KOHKPETHELY TexXHH- 2. Muxponpooeccop
HECKHY IATAN. 3. IlpocTefimras BEMHCTHTETEHAS CHCTEMA
4. O0rexT vIIpaBNeHHE
2. Hegnit ynpasIseMEll COBOKYIHOCTRID HC- 1. OOBexT ynpaeneHHs
NOIB3YeMBIX YCTPOHCTB nponece, 2. BrMHCTIHTEIBEHAA CHCTEMA
3. Mmuxponponeccop
4, VerpolicTED conpikeHnd ¢ o0EeKTOM
3. Dro yerpoiictao obecnedHBaAST COTTACOBA- 1. O0wexT viIpaBneHHA
HHEe CHIHAM0B, Kak YIOPABICHHA, Tak H HH- 2. IIyieT ynpasieHHA
dropMaiHH Me#Ty 00BeKTAMH VIPABRTEHAS H 3. Muxponponeccop
MHAKPOIPONECCOPHEIMH CHCTEMAMH. 4. VCTpolcTBO CONPAEEHAA C O0BEKTOM
4. 3710 VeTpoficTBO MpEICTARTAET OMEPATOPY 1. OOwpexT yIIpaBneHHn
opMHPOBATE MApaMeTPEl MpOLIecca YIIpaB- 2. IIyasT ympapTeHHs
OeHHA H OpH HeoDXOZHMOCTH BHOCHTH 3. Unipposoit peryistop
KOpPPeRETHEEL 4. VerpoHcTRO COMPAKEHHAS C 0DREKTOM
5. 270 yeTpoiicTBO NOIYHAeT HHpOPMALIHIO 1. OOneKT ynparneHHT
0b oOLeKTe YIpanTenHd OT TATIHKOD. 2. llymsT ynpasiaeHHA
3. Inpposoii peryisrop
4. VeTpoficTBO CONPAEEHHA C© 00BEKTOM
6. Hopmamesneift mpomece padoThl CHCTEMEL 1. Yacrora
KOTOPEI MPOXOIHT MOCHe eF CO3TLHIE. 2. DVHKIHOHAPOBAHHE
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3. bricTponeficTere
4. TlporBoaHTETEHACTS
7. CuereMa pyHrumonnpyiomas 6e: yacTHa 1. ABTOMaTHUECKas
UBI0BeKA. 2. Mexanggeckan
3. ABTOMATHIHPOBAHHAR
4. HezapHcHMAA
8. Cucrema GVHEKIHOHHPYIOMIAS O BOIIEH- 1. Asromarmueckas
CTBHEM MeTI0BEKa. 2. Mexanmieckan
3. ARTOMATHIHpPOBRAHHAR
4. HezasHcHMAA
9. Kax ceeTeMa YIPARTEHHA ¢ MHEPOKOH- 1. Henpeprsno
TpomiepoM obpabarkmasT mHdgopMaTHIO BO 2. HuckperHO
RPeMEHH. 3. Tlo zaxouy sin
4. TIlo zaxoHy cos
10, CrpyvETypa TPeXYPORHEROTO ANMAPATHO- 1. MuxporoHTpOIDIep — IYILT VOPABIeHHA -
MPpOTPAMMHOTO  VIIPABTAIOIIETe  KOMITTEKCA mEdposoii peryaaTop
(0T HH3MEro K BRICIIEMY). 2. IMymet ynpasiesnsa — madposoit peryns-
TOp — MHKPOKOHIPO.UIED
3. Unagposoil peryIstop — MHEPOKOETPOI-
Tep - MYTHT VIPABTICHHA
4. MuxpokoHTpOIIIEp — THPPOBO pery:-
Top — OYILT YIIPABICHEA
11. Crcrema ynpaRIeHHS MPOCTPAHCTREHHO 1. Jloxamsaas
NpHOTKEHHAA K JaT9HREAM H HCIIOVIBIYIOIIAS 2. BertpanBaeman ([eHTpATHIOBAHHAA)
yeTpokcTea. 3. HezasacHman
4. ZammeHman
12. Jlna obecheveHns Hale#AHOCTH padoThl 1. BruHcIHTeIEHBEIE CHCTEME] BEICIIETD
paCTIpEIe TEHHBIX CHCTEM VIPAaBTeHHA pyHK- YPOBHS
UHH YIPAEIEHHA TEXHHYECKHM MOPOLECcCOM 2. MEKPOEDHTPOITIEPE] HHIIETO YPORHE
BOIACANOTCH Ha 3. IIyueT ynpaeieHHA
4. [udponoii peryaarop
13. Pesxrm B KOTOPOM CHCTeMa [O/DEHa obee- 1. Peamphoro BpeMeHn
MEYHBATE (POPMHPOBAHNE VIIPABIHFITHX CHI= 2. BuprvankHOrO BpeMeH
HAIOB. 3. QYHKIHCHHPOBAHHA
4. Ortkaza
14.  [lporpasMHpyemMoe  OIHOKPHCTATEHOS 1. MuxporoHTpoTIep
BHTHCAHTETLHOS YCTPORACTRO ¢ BCTPOSHHEIM 2. Tlyaet ympantenns
HaboOpoM cpelcTR BROJAA M BRIBOTA, MpiDJe- 3. lndgponoit peryisTop
HEEMOE UTH PellleHHA 34749 YOPABRTeHHS H 4. YeTpoficTBO CONPREEHAE © 0DEEKTOM

NepEHTHOI 0OpaboTKH JAHHEIY TEXHHUECKHX
CHCTeMaN,

15. Karofi B3 RAPHAHTOR He SBTHETCS MeTo-
AOCM YBCIIHHMCHHA MPOHIBOIHTCIBHOCTH BRI~
YHCIHTEILHBIX CHCTEM NaparlensHoil obpa-
GOTKH JaHHELX.

. COBepINeHCTEOBAHNE AMeMeHTHON DAkl

[ToBKINEHHE EXOIMHOIO HANPSKEHHA
Henmoasioeamie MeTOI0B MAPATISTEHOR
0GPabOTHH (CTPYKTYPHEIT)

MarTeMaTHY eCKHA MeTO

16. Kakofi 13 BapHAaHTOB He SRIgeTCH 0CoORM
THIIOM OLIAOOK BEIMECIHTeIEHELL CHCTeM [a-

BragMHRe DIOKHPORKH TPONECCOR {131~
TOKH)
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pamensHodll oDpadoTEH.

HexpaTka HANpA#KeHHA ( BOIRTIOKH)
He HenomkioRaHHe ATBTEPHATHER (THRIO-
KIt)

4. HepoiModHOCTE IOIVIHIE pecype (To/mo-
JAHHE)
17. Sra obpaborka ocyllecTsIseTcs Ha He- 1. Muorocranufinas oOpadoTka
CEOIBKHX NAPATI&IEHO paboTalonHx YoT- 2. Mpuorosnementaan oOpabotsa
poficTRax, HpHMEM KaILI IEMEHT OCYIe- 3. Muoromammssas o0padoTka
cTRIder o0padboTky cooTBeTcTBVIOMmEH nop- 4. TMospeménnas
IHH JaHHBIX OT Havata H J0 KOHIA (cyrep-
CEATAPHAA APXHTERTYPa).
18. B coyuae atoi obpadoTeH nponece obpa- 1. Muorocraauiinas o0paboTka
OOTKH [AHHBIX Pa’0HBAETCA HA HECKOIBKO 2. MmuoroameMenTHa obpaboTra
(a1, KOTOpEIE BEIIOJIHAIOTCH MOCTEI0BATE Th- 3. MroromanmEias obpaboTra
HO. 4. llospeménnan
19. B uenm exonereo MISD 1 SISD cHeren. 1. HusewT o HHOYHEI MOTOK JaHHBX
2. HueroT oqHHOMHENT MOTOR KOMAHT
3. HsewT MEOKECTBEHHBIT NOTOK KOMAHT
4. HuewTt MHO#ECTECHHEIF NOTOK TAHHEIX
20. B uem cxogerso MIMD 1 SIMD cicrem. 1. Huselor oqHHOYHEL MOTOK JaHERIX
2. Hwerr oHHOYHEN NOTOK KOMaH]
3. HsewT MEOKeCTBeHHRIH MOTOK KOMAH
4. HaewT MEOMECTECHHEIR NOTOK TAHHEIX
2]. Kanme KOMTBEOTEPH DPEICTABTAKT co- 1. MISD
Oofl peryIHEpHYIO CIPYETVPY. COCTOSINYIO H3 2. SISD
UemOUEH MOCTeL0BATeIEHO  COSIHHEHHELY 3. MIMD
MPOIMECCOPOR, OOPMVIOMIHNX TIPOIecCOpHETT 4. SIMD
Koupetiep.
22, B KarHX KOMIEIOTEpaX mpouecc obpa- 1. MISD
QOTKH HAHHELX J&THTCA Ha NoCIel0BATeIRHD 2. SISD
BRITIOTHASMEIE STAMBL, Ea#IsH] »Tan BRIMOT- i, MIMD
HASTCA Ha OTASTBHOM Mpoteccope. A eTHHETH 4. SIMD
NOTOK JAHHBEIX MOCTVIIAeT Ha BXOL BCero
NpOIeCcCOPHOTD KoHBellepa,
23. B EakoM KTAcce BEMHCTHTEILHEDN Ma- 1. MuoromponeccopHsle BEMHCTHTE THHEIE
IIHH [POOeccopsl O0MEHHBAKOTCHE HAGOpMA- CHCTEME]
LHedf Yepe3 egHHYIO [aMATE, NPH 3TOM BO3- 2. OmHONpOUECCOPHEIE BRYHCTHTR TEHBE
MOKHO KOH()THKTH TPOLECCOPOB. CHCTEMEI
3. IlepcoHANEHENT KOMIIEIITED
4. MuOroMammHHEE BEMUEC/IHT&TEHLE CHC-
TeMEI
24. B kaKoM Klacce MHOTONPOLECCOPHBIX 1. C oOmeii mmHOH
BRIYHCIHTEIEHELX CHCTEM HH(OPMALIHA Mek- 2. C MHOTOBXOZOBOM MAMATEKY
AV MOAVIAMH TMepetaeTes B pekuMe paiie- 3. MoaymsHod
JISHHA BPEMEHH, TO 8CTh HA IIHHE NPHCYTCT- 4. MuoroMammiHHAR
BYeT B ODpedel¢HHEI MOMEHT BpeMeHH HH-
dopMaIg OT OTHOTO MOTVIA.
25. B kakoM E7acce MHOTOMPOSCCOPHBIX 1. C oOmei mmHoH
BRIMHCIHTETEHEIX CHCTEM [AMATE HMEST HE- 2. C MHOTOBXDIOBROH MAMATEH
COHATBHEIE BEIXOAB H YIPABIAIOLIHES CXeME! 3. MoaynsHoft
QT4 MOAKTHYEHHA RAAI0r0 MHEKDOTPOIEcCo- 4. MHoroMammHEAR
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pa.

26. B cucTemMax DaHHOIO THIA PeaIH3vercH
ACHHXPOHHBI BEMHCTHTEIBHEIH Opolece, a

MuOronpoueccopHele BREYHCIHTE ILHEIR
CHCTEMEI

KAOKTRIT MHKPOTIPOIECCOp BHITIOTHAEET CBOK 2. OmHonpoleccopHEIE BERMHCIHTEIEHEE
CDﬁl’.‘TEE‘H]{}TD HPDIPEMI}' HIH eé }"-IECTOK, B CHCTEME]
TAKHX CHCTEMaX [POHCXOMHT [OCTOEHHOE 3. TlepcoBanbHBI KOMITBIOTED
pacapaieTHEAHHE BEMHCTEHHI. 4. MuHOroMamHHHEIE BEMHCTHTEILHBIE CHC-
TeMEI
27, Taxse cHCTEMBI OTHOCATCA K CHCTEMAM €0 1. CereBble
cnalofl CcBEIRI0 COCTOAT Hl HECKOIRKHX KOM- 2. CHCTeME MaccoBOTO MapalIemiiMa
MBKOTEPOB, 00RETHHEHHRIX HA OCHORE CeTe- 3. OmHosAepHEIE
BHIX CPEICTB. 4. MHoroManHHEE KOMILTEECH
28. JInma "ero HCMOMLIVETCS MHOTOMAITHHHAA 1. I yBeIHYeHHS BXOIOB B DAMATH
CEAZh HA YPORHE BHEMIHHX YCTPOACTR. 2. Jma opraamsamms obmero odsema agpec-
HOTO NPOCTPEHCTEA U1 BHEIITHHX 38110~
MHHAFOIHY VeTpoficTe
3. JIna yweHRMeHHA 00 heMA BHEITHINK 3a-
NOMHHARIHX YCTROMACTB
4. Jlma opraExzamHe obmero odbeMa JaH-
HBIX BO BHYTPEHHHX 3AOMHHAIOIIIN
yeTpofcTBax
29. [lpn momonmy xKagoro yerpoficTea ocyime- 1. Agpamrep
CTEIHETCH  BIAHMOJEfICTEHE  BRIMHOIHTETh- 2. DBHemHAA NaMAaTh
HBEIX CHCTEM Ha YpoBHE 3. BayTpennas naMaTh
KAHAT - KaHAT 4. Jamupk
30. na stofi eHeTeMEl XapakTepHO TO, 9TO 1. CeTeprle
GOTENDIHCTRO VITOR HMEIOT ToTHYSCKH i dn- 2. CHCTEME! MACCOROTO MAPATIEMIIMA
IHIECKH paclIpelelSHHYI0 MeATY NpoLeccs- 3. OmHoggepHEE
PaMH DAMSATE, 4 KaAIBLI y3e1 BRIOIHIeT OT- 4. MEBoroManHHHEEE KOMILIEEKCH
JeIEHEIR Opolece. B Y31 XPAHHTCA pe3yiih-
TAT MPOMERYTOUHEN BRIYH CITEHHI.
31, Kax B clcTeMax MaccoBOIo HapajLiesH:- 1. Tlo akTy rOTOBHOCTH HEKOT'O NpoLecea
MA TPOHEMOIHT Tepefada JAHHRIX MeATY 2. Ilepen HagatoM BLITIOTHEHHS MEHTPATE-
YATAMEL HOT TIPOTPAMMEL
3. Ilog yopanmeHreM HeHTPANEHOR Opo-
rpaMMBL
4. TIlo HCTeUeHHH HEKOTO BPEMEHH
32, Cemn obuMeHa H pacnpeteTéHHOfl obpa- |. BrUHECTHTETEHAR CETh
Gotkn mHGopMary, ofpaiveMas MHOEeCT- 2. TemeEOMMVHEHEAITHOHHAS BEMMHCIHTEIE-
BOM BIANMOCEMIAHHEIX a00HEHTCEHX CHCTEM HAH CETh
H CpeacTBaMH CBAZH. 3. IlpoH3IBOICTBEHHAA CETh
4. CeTh MHKPOTPOIECCOPOB
33. Uro ne mrmouaeT B cebf TeleKOMMYHH- . BEITORAH TEXHHKA
KAIMOHHAA CHCTEM:. 2. (nnmrveckad cpeia nepetayn
3. AnnmaparTHEE CPeICTBA, 00eCHeYHBAIIHE
BiaHMOelicTEHe a00HEeHTCKHX CTAHITHI
4. TIporpaMMHEIe cpeIcTra, obecTedHBaio-

e BzaMoaelicTEne adoHeHTCEI cTag-
it
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34, Uro He apinHercd BasHelmeil Qvakmed
TEeIEKOMMYHHKAHOHHOH CHCTEMBL.

CHHXPOHH3AIHA B3aHMOTeficTBHA abo-
HEHTCKHX CHCTEM TIPH o0MeHe HHipopMa-
eii

KonmMyTaums coeIHHeHH
Mapmpyriamms coobnenni

C o31aHEE MONO#NTEILHO MOTHRALIHH

35, Kaman nDocrefoBaTeIRHOCTE IefiCTBHEI,
HAZEIBAEMAA TPOTOROJIOM, BEPHA.

i ool

3anpoc JaHHBDL — NOATBE PAUIleHHe 3anpo-
ca — OTBeT — HOATBepsRIeHHe 0TBETa
Janpoc ZaHHEIX — OTBET — NOATBEPEIE-
HHE JaMpocd - NOATBEPEIEHHE OTBETA
OtpeT - 3anpoc JAHHBX - TOITBePAICHHE
3AIpPOca — NOJTBEPUEISHIE OTBETA
IMoareepaaenne oTBETa — DOATECPEIE-
HHE 3allpoca — OTBET — 3apoc

36. I cetH, obOnemHHMONIHE ACOHEHTOB
paitoHa, ropoja, obiactu. ViateHsocts abo-
HEHTOE OORMHO COCTARIAET JecHTKH — COTHH
KITOMeTpOR,

fo ek b3 e

IMoGaneHele cet (WAN)
Permoramsasie cetn (MAN)
Joxamseie ceta (LAN)
Caerenmube ceTH (SAN)

37. D10 BRICOKO MPOMIBOIHTENRHEIE BEITHC-
JHTEIEHEIE CETH, uﬁ’&e.m—mamume d0 He-
CROMEKIK COTEH Y¥IOB, ¢ AmHol craielt oo
100 m, pacnomaraeMeIx Wale BCEro B CHEIH-
ATEHOM MAIUEHEOM 38a70¢,

g et

NofameHeie ceta (WAN)
Personamsaste cetn (MAN)
JloxaneHble ceTH (LAN)
Cretemuire ceti (SAN)

38. Jlormgeckan B TeXHHIeCKas OpraHH3alHA . ApxurexTypa cetn

TETeKOMMYHHEAITHOHHEY  BEIYHCTHTE TEHEX 2. Cetepas COBOKVITHOCTE

ceTefl, BKIYAININAN COBOKYIIHOCTE CETeBEIX 3. JIeTepMHHAHT CETH

ANNAPATHELY H OpOrpaMMHELX CpelcTB, MeTo- 4. TlpoTokoisHAS CETh

J0B TOCTVIIA H HETIOTEYeMBTX MPOTOROTOB.

39. Kaxkofi 1 BapHAHTOR He SRIFETCS BEPHBIM 1. Ilepeaapecaiss JaHHEIX
7

THIOM OOpPadOTHH B JOTHMECKHX CTPYETVRAX.

Hamerenne HHHOPMAITHOHHOTO COMIEDH&KA=
HH# cOO0 ST

3. OGpabotka coobimenng
4. Huipopmanuossas obpadoTEa
40. Z7H nHHETepdeiicH 00eCHeTHBAT CBAL 1. TpotokomeHkd FHTepdeick
MERITY COCEHHMH HepapsHdeckHMH  YpOo- 2. Paccnnounnie uutepdeficn
HAMH BHYTPH DIHOTO Y36, 3. OOcayamearomupe nETepdeiicy
4. Hurepdeiickl 10cTyna
41. YpoBeHE npeHAIHAYeH JUIH OPTaHH3AIHH 1. CeancOBEIl YPOBEHE
JOCTYIA KOEIoro OOIE208aTelld K MporpaM- 2. TlpHKIaIHOH YpOBeHB
MaM  VIATeHHEX nomsioBaTensfi. Ha mém 3. dmmueckit
NperycMOTPeHEl TAKHe (JYHKIMH KiaK nepe- 4. Cetesoft
CEUTKA (hafiNos, MepecklIka IATaHui oOpaie-
HHe K 0a3aM JaHHBLL
42, Ypopenn obecnemmpast cpegctea, Hepl- 1. CeaHCOBEIH{ VPOBEHE
XOIHMEIE a0OHEHTAaM UIE OPraHH3aIlHH, CHH- 2. IpuxiaaHod yporeHR
XPOHH3AUHA H aIMHHHCTPaTHBHOIO YIpPAR- 3. (Dmymaeckwit
MeHHA OOMEHOM JAHHBIX MEXTY HHMH, obec- 4. CeteBoii

MEYHBAET N0 IANPOCAM NPOLECCOB CO3IAHHE

162




NOPTOR VLA [PHEMa H Nepelaun cooGIueHH T,
QOpraHHzalHID CcOeIHHEeHHH, a TakKe BRIIDI-
HEeHHE VHHBEPCATLHEIX QIYHKIHT yIpaRIe s
JUTH [IPOTOKOJIOR NPEICTABHTENEHOTO VPOBHA.

43, VpopeHE oDecneqHEACT Nepetaty IBOHY-

KaHaTeHEI ypoBeHE

L
HBEIX CHTHATIOB Yepes Nepejaromvio cpery. Ha 2. TlpuxiagHo# ypoBeHB
HEM PeAIHIVIOTCA TakHe (PYHKUHH yIpaB/e- 5. QEzmueckmii
HHA KAHAJIOM CHA3N, KAK ODOJKTKYEHHE o OT- 4. Certepoii
Kmoderne, QopMHpoBAHHE H MPHEM CHIHA-
TIOB.
44. [Tefitarpamma — 310 1. Tlake7, 3aro0BOK KOTOPOTO COLSPAMT
AJpec OTIPARHTENH.
2. IlakeT, 3aranoBOK KOTOPOTO COTSPORHT
azpec noTvaaTens B HeoOxomMEle Map-
[OPVTHELS [PH3HAKH
3. CoOBOKYIHOCTE MapIpyIos, HeolxoIHMan
18 HOPMATEHOTO GVHKIOHHPOBAHIA
KEaAHATA JAHHEIX
4, CopoKyNHOCTE 3ar0JI0BKOB, NpeHA3HA-
HeHHEL 114 YCTAHORTEHHA aapeca oT-
ITPABHTETH
45, VerpolicTso, ocyIecTRIAOMe: I004e- 1. TMorropurens
péTHOS MOAKTIOUEHHE HECKOTLKHX BXOMHBIX 2. Kommyratop
KAHITIOR CBATH HA OJHH BEIXOIHOH De3 HamMe- 3. Moer
HEeHHA CKOPOCTH Nepeiaa. 4. MapmpyrmaTtop
46. Verpolictso, BEIIOMHANIINEE COBLHHEHHE 1. TorropuTens
Ha TpaHcnopTHOM YpobHe, Obecmeunsaer 2. Komwmyratop
COBMHHEHHE TOTHYSCKH HEe CAATAHHLIX CceTell, 3. Mocr
HMEHMHE OIHHAKOBEE OPOTOKOEI HA CeaH- 4. MapmpyTHaTop
COROM YPORHE H BEIIE, COITAST HYRHEI! To-
THUECKHIT EAHAN H mepegaér coodmeHHe Mo
HA3HAYeHHIO,
47. Kakoll galelr HeODXOHMO HCOOIBI0- |. Buras napa
BaTh, €CTH HeobxomrMo obecmedHTH BRICO- 2. BOTOKOHHO-OMTHYECKH
KYIO MOMEXOIANIHIIEHHOCTE H Hanbolee BH- 3. HuppaxpacHeri
COKYH CROPOCTE Hepeladl CHIHATIOB, 4. KoakcHaTBHBIFH
48, Koa Hcnofbsyerca Bo MHOIHK CHCTEMAX 1. KogxNRZ
nepefadn JaHEBX, oDecliedHBaeT HiMeHeHHe Z. KoaRZ
YPOBHE CHTHATA OPH Oepelads Kaiaoro 0p- 3. MangecTepckuit xoa
T4, 4T0 00ecleuHBaeT BOIMOKHOCTL CaMO- 4. Kox AMI
CHHXDOHHZAINH .
49. Kakas TexHOIOIHS HCOOIBE3YeT TOICTBIH 1. 10 Base-F
(nomoiiva) KoakCcHANEHELD Eadens, ofecrme- 2. 10 Basze-5
YHBAET ceTMeHTH AmHoit 10 50 M, ¢ yHc- 3. 10 Base-T
IOM TOJETHOUASMEIX K CEIMEHTY YII0B 0 4. 10 Bage-2
100.
50. Ilporoken moadep:kHBaeT Nepezady Cco- 1. Telnet
obmewmit JmeKTpoHHO TOYTEI MEROY MNpo- 2. FIP
HIBOIBHEIME yiaamu cetn Hureprer, conep- 3. SMTP (Sumple Mail Transfer Protocol)
HHT MeNAHHIME] IPOMERVIOUHOIo XpaHeHHa 4. HTTP (Hyper Text Transfer Protocol)

TOMTE H MOBHINEHHE HATERHOCTH JOCTABKIL
ObecneunBaeT IPYINHPOBAHHE COOOMICHHTT B
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alpec OOHOID NOOydareld H PAIMHOXKEHHE
HEeCKOIMBKHX KOOHil OOHOTO CcOODIMIeHHA I
nepenaud B pasHnie agpeca. Jlomyckaer He-
TOIL3OBAHNE TPAHCTIOPTHELX CITYAD.

10.2. KOMITJIEKCHBIH TECT

KoMnnexkcHsIil Tect pﬂ?ﬁHT Ha TeMbl, HyMEpallld KOTOPBIX COOTEETCTBYET

TeMAM JIEKIIHOHHBIX 30HATHI

1.1. MukponpoieccopHble CHCTEMEI — OlpejeleHHe, CTPYKTYpa, THITE

1 | Mukponpoueccop — 310 ... ...

a) NporpaMMHO-YIIPABIAEMEBIIT JIEMEHT,
BRITTOTHANMINI OTIEpAIHT ¢ GYKBAMH

0) nmporpaMMHO-yTIpaBIfeMElil 37IeMeHT,
BH]ID.’IHH]D]]‘J,][ﬁ ElpI{dJME'THTIECI\‘.HE Ole-
parmm

B) MporpaMMHO-YTIpaBIAeMELl JTIeMeHT,
BE.[]ID.'.[HSUﬂ]]’J,Hﬁ apI[(lJMEI‘H"-IE‘C‘IIIE H I10-
I'HYeCKIl€ olepaniH Had TTHCIAMI,
IMEOINIT cpeacTBo B3anMoIeiicTBIA ¢
yeTpoficTRAMN MAMATH 1 yeTpolicTBaMu
BBOa-BbIBOJ2

2 | 'nbxas cTpyKTYpPa —3TO0.........

a) CTPVETYpa, KOTopad MOKeT MEHAThCH
TONMBLKO Ha 3Tafe Co3TAHIS CHCTeME]

0) cTpykTypa, KOTopas MeHAeTcd B pe-
AHMe paDOTHI CHCTEMBI MyTeM MoJadH
VIPABIAIONMINX Bo3aeiicTRMIT

B) CTPYKTYpa, KOTOpasd He MEHASTCA HI
Ha 3Tane co3JaHHs CHCTEMEl, HH B pe-
EHMe paboTH

3 | Hcgmounre (yHKINIO, KOTOpas He
BHINOTHAESTCH MHKPOIPOLECCOpoM

a) apudMeTHdecKne 0 IOTHYECKHe Olle-
panum

0) nepechlIkA TAHABIX

B) omepamni ¢ OyKBaMn

I') BpeMcHHOS XpaHeHHe, obpabaTeiBae-
Moii mH(popMam

1) VIpaBIeHne pexnMoM paboTsl

4 | IlpuBuHn oprasgsalildl  OOIHHOG

CTPYKTYPHI CBA3H

a) IpH JAHHOM CIOCODE OpraHIT3AIHE
CBS31 BCe CHIHAIBI NepedaiwTcs no oo-
IIAM THHUAM B PA3IIYHBIX Halpagie-
HHX

0) Kak/I0€ VCTpoiicTBO COSIHHEHO ©
OPYTHM [0 CBOHM THHHAM CBA30, Oepe-
naer NHQOPMALHIO He 3aBHCHMO OT
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APVIHX I [0 CBOHM NPOTOKONAaM Mepe-
nauu

B) OpH JaHHOM CHOCOOE OpraHm3alHm
CBS3H1 BCe CHTHATE MepenatoTed no ob-
M THHHAM B OJTHOM HAPABICHHH

5 | Kakoro cnocoba coeamHeHns Bo- | a) Bexog 2C, 25
XOJHBIX KAacKaJoB MHEpocxeM He | 0) BRIXOI ¢ 0DIIHM KOLUIEKTOPOM
cylecTByer B) BRICOKOE nMnerjaHceTHoe: 3C, 38
r) Beixon 3C, 45
1.2. Oprammanns obumena nadgopmarueit B MITC
I | lna gero npenHazHadeHa INH- | @) UTS OPTAHMIANII MHTAHHA BCEil CHCTEMEL,
Ha MHTAHHA no Hell mpoxoanT curdan + SB+-12B
0) ang opraHusalmn NHTaHHE Beel CHCTEMBEL,
no Hel nmpoxoanTt curaai +- 3B+-5B
B) 718 OpraHu3amiy MHTaHNg Beell CHCTEMEL,
no Heil npoxoant curaan +- 0-4A
2 | Kakoro pesnma paboThl MHK- | @) DpOTPaMMHOTO
pompoleccoproii  cmerGeMsl | 0) o NpeprIBAHHAM
HeT B) uepes YBB
I) OpAMOTO JOCTYNA K HAMATH
3 | YUro memaeT MIKpOMpPOIECCOp B | a) BEIBOIHT HHGOpMamo
LIIKTE 3aCH 0) cuNTHIBAET NHPOPMAIIIITO
B) 3a0HCHIBaeT HHGQOpMAaIio
4 | Kakoe kommgecTeo aapecos. |a) 2", N- koamgecTso JHHIN cBA3N
obecmeunpaercd muHoil aipe- | 6) 2¥' N- konmuecTBo THHHIT CBA3N
ca g) 27 N- KonmgecTso MHHEH CRAIN
5 | B yem cMiicn MyIBTHIUIEKCH- | @) T.€. OJHH H T K¢ JIHHHHE CBA3H B pasHBIC
posarna [Hlunae anpeca n lllu- | MoMeHRTH HCTIONBE3YIOTCA JUIS Tepefayul, Kak
HBEI TAHHBIX apeca, TaK 1 JaHHBIX
0) T.e. pasHEIEe THHIH CBASH B OIHI MOMEH-
Thl HCIIOIB3YIOTCA IUIA Ilepelatdil. Kak agpe-
ca, TAK W JIaHHBIX
B) T.€. OJHI U T€ € JHHHH CBAM B OJHH
MOMEHTE] HCIONb3YIOTCA JUIA Tlepeiadn, Kak
agpeca, TAK I MTaHHBIX
1.3. ApbuTpax muH
1.4. Metonsl nossnnennd 3 GpexTHBHOCTI IIIH
I | Ana xakoil cHcTeMmBl cBoficT- | a) s cHcTeM ¢ rHOKOI CTPYKTYpOil

BeHHBI
TETEI

CTaTHYeCKle OpHopH-

0) And CHCTeM ¢ KecTKOH CTPYETYpoil
B) AAK CHCTeM ¢ THOKoN M KecTKON CTPYK-
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Typoil

B 4em 3axmouaeTca JencHIpa-
TM30BAHHENT apOuTpaXK

a) eIHHBIIT APOHTP OTCYTCTBYET, BMECTO 3TO-
ro  KamIblil BeLymmii comep&uT Onok
VOPABIEHNS JOCTYNA K NIHHE

0) mpHCYTCTBYeT apOHTp, A TAK Ke KaiIbIH
BEAYINHIl COAEPNT ONOK YNpaBISHHA J0C-
TYIa K [IHHE

B) B CHCTeMe HMeeTcs CllelHANbHOE YCTpoli-
CTBO, HA3BIBAEMOE IEHTPAIBHBIM APOHTPOM
WM KOHLPOJLIEP LIH

B uem cyTh KoHBeflepH3amu
TPaH3AKIIHI

a) OOHH AJpecHBI MHKI COIPOBOKIAETCA
MHOKECTBEHHBIMII HUKIAMH JAHHBIX

0) ouepenHas TpaH3aKUHA VCTpOicTBOM A
HEe MOXKeT ORITh MNOCHaHA JI0 TOTD, KaK VCT-
poficteo B sapepmmT cunTBIBAHIE MpeIbl-
nyieii TpaH3aKnm

B) ouepenHas TPaH3aKLHE yCTPOHCTBOM A
MOKeT OBITHL IOCTAHa 10 TOro, Kak yeTpoii-
cree B sapepImnT canTHEBaHIe IMpeablayineit
TpaH3aKIHI

Yro onpenenser paspanHocTh
IIHEI JaHHBIX

a) DOMYCTHMEIN 0DBeM maMaTH

0) ckopocTh pabOTEI CHCTEMEL

B) »dexiusnocty 00Mena MIT ¢ uapyruMu
VCTPOHCTBAMH

Lh

Bribepere ocHOBHOI HeIOCTA-
TOK OpraHdsammn  oORIMHOI
CTPVETYPHL CBS3H

a) MpPOI3BOMBHEIE NMPOTOKOIE] NEpeIati M-
thopmarn

0) Bce ycTpoiicTEA BKIIOYAKOTCH NApanielb-
HO; He NpaBHIbHAS Mepedada nAdopMarn
i c6ofl ogHOro H3 YCTPOIICTE MOAKET HpH-
BeCTH K cO0m0 Beeil cHeTeME

B) NPOTOKOHE 0DMeHa HH(pOpMAalni YHI(I-
OHPYIOTCA

1.5. Ocnopnwie anementsl MIIC. Muxkponponeccop

JIna uero npenHasHa4eH BBIXOI
CLK » MII

d) WIS NOQKIIYeHNs nepadepun
0) An8 NOOKTIOYeHHd TAKTOBOI0 TeHepaTopa
B) CLK zazemmngerca

B xaxoMm cmygae AJIV B pabote
He YyIacIBVET

a) BO BCEX CIIyYasx

0) OpH 3amicH JAHHEBIX

B) ©COH KOMAHOA CBOINTCA K NepeCElIKS
NAHHBIX

Hexmounre  dyHkumio,  He
TTOJXOIMIIYIO LIS PETHCTPOR

a) onpenengioT AIpec MAMATH, IIe HAXOINT-
A BRIDOTHAEMAA MPOrpaMMa B JAHHEIH Mo-
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MEHT BpeMeHH
0) onpejensoT TeKYIMHil agpec cTeka
B) BRIOO] BEIMOTHASMEIX KOMAH]T

Jlornka ynpasiesna

a) obecneunraeT otk roueHne MIT or muHR
Ha BpeMs TpeacTABIEHHS NMPIMOro J0CTYNA
K TIAMATI

0) oopenensieT B3aHMOACICTBHE BCceX VeI-
poiicte MIT. cnExpoHIzHpYeT paboTy H Op-
rAaHA3VeT OpPoLeIVPhl BBO1a-BhIBO LA

B) OIpedeiseT aapec IaMAITH, L1e HAXOUHTCH
BBITIOTHAEMAas NPOrPpaMMa B JTAHHEIT MOMEHT
BPEMEHTT

LA

Cnuxponnslii obmen uadop-
MalHH 3aKTI0YacTCA:

a) MII saxamunsaer padoTy TOrma, Koriaa
YCTPOIiCTBO — HCHOTHUTENE TOATBEPEIALT
BRIMOMHCHIS ONCPAaIlIn CICUHATBEHEIM CII-
HAITOM

0) MII camocTosTensHO 3aBepmaeT obDMeH
OAaHHBIX

B) MII sakamuneaer pabory TOrza, kKoria
VCTPOIICTBO — HCTIOIHNTENNE HE MOATRepA/Ia-
er BHIMIONHEHHEe ONepaldH crelanbHBIM
CHrHAIOM

1.6. Ocuopusie 3neMenTs MIIC. ITaMaTs 1 yeTpoiicTBa BBOTA/BRIBOTA

U]’[EPEITIIBHHK MAaMATE:

a) oDpaniaeTcd ¢ CHCTEMHOI MarHcTpaiblo B
[HKJIAX YTeHHS HIH 3aIIc

0) obpamaerca ¢ cHCTEeMHOI MarucTpalibio
TONBKO B LIK/IAX 3aMHCH

B) oDpamaercd ¢ CHCTEMHOIl MarucTpaibio
TOIBKO B IIMKJIAX ITEHHS

Iamare ODepBOHATATEHOTD 33-
Iycka Ipoeccopa  BbITOITHA-
eTCH:

a) ua O3V namarn
6) ga O3Y nI13Y namarn
B) Ha 113V mnn flash mamsarn

Jna wero ncnonesyercas PUSH
KOMAaH/a paboTHI CO CTEKOM

&) H3IBIeYeHHA H3 CTEKa

E) HOMCILCHIA B CTEK

l"} MOGEET HCIIONEIOBATRCH KAK I IHIBIevYe-
HHHA, TAK H 118 DIOMEINEHNT B CTEK

Beibepute rpymmy ¥YBB, Koto-
pas He exoaut g coctas MIIC

a) YBB nns xparkoBpeMeHHOTO XpaHeHHH
HH(popMAaln

6) Verpoiicreo narepdeiica nonesoparend

B) YBB mna anurensHoro xpaneHna nHdop-
MALHH

r) TaiiMepHoe YCTPOHCTRO

167




1.7. ®@yprunonnposanne MIIC.

Anpecanns i ee ocoO€HHOCTH, PErHCTPHI

AbcomoTHAg agpecanns mpea-
IMoIAaraeT:

a) 4To OmepaHa HCTOYHIIK HaXOONTCq B Ma-
MSATH He[OCpPeICTEEHHO 33 KOJLoM

0) 4To omepan] HaxoAHTCH BO BHYTPeHHHX
pPETHCcTpax npoleccopa

B) 4TO onepanl pacnonaracTcd B IMaMATIl IO
HEeKOTOpPOMY ajpecy

P'EI"]ICT[] VEA3ATENd HNIH CMe-
INCHIA OOpeeTacT:

4) MECTOIOIOKEHNE BHYIPH CelMEHTA

0) cmenierne

B) agpec HAYaTa cerMeHTa, T.e. MecTO pac-
HOJOACHIA B [IAMATH

Huagerc —310..........

A) MEHOKHTEIh, 00bsmHO =1,2 4.8

6) conepamMoe MHICKCHOTO PErmucTpa mpo-
eccopa

B) 8,16,32-paspanHoe 9ucio, BKIHYEHHOE B
KOI KOMAaHIEI

Hdna =ero mcnompsverca pe-
ructp BX

a) I8 oNepanni VMHOKEHHS, deleHnd, o0-
MeHa ¢ YBB

O) ABIASTCH CHETHIIROM

B) JUI# BRIMHCACHHS ajpeca

Peruwcipm SP, BP, SI, DI, IP
ABIAIOTCA

) CerMeHTHRIMH perHcTpaMi
0) yEa3aTeTEHRIMH PerncTpaMIn
B) perncrpamu draron

1.8. Ilporpammasle ocHoBE patoTer MIT

bur perncipa ¢naros SF apag-
CTCH

a) durarom 3Haka
0) dpar geTHOCTH pe3yIkTaTa
B) d1ar nepeHoca

Kakne komanasl He TpedyrOT
BHIMOTHEHHA olepalni Haj
OIePaH.IAMII

a) apudMeTHIeCKIe KOMAHIBL
0) normdeckiie KOMaHIbl
B) KOMAH/IB! TepPechUIKH JAHHBIX

ITo cpaBrHennmw ¢ kakoil Ko-
saanoii xkomasna CLK gsrnger-

ci Doee DRICTPOACIHCTBVIOMIET

a) mov _, Oh
G)mov A B
B) TAKOMH Her

ITukmmecknil caBur

A) 3HAYEHHE CTApIIETO pa3paaa OCTACTCH
MpeAKHIM. a MIaImmil 6T 3aHOCHTCA B pe-
rucTp (praroe

0} 3HadeHNe MIaJmiero paspaga ocTaeTcd
NpeKHIM, 8 CTApPIIHII OHT 3AHOCHTCA B pe-
ructp ¢aaros

B) TO3BONAET CABHTATE KOJ ONepaH[a BIpa-
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BO, T.e. B CTOPOHY MIANIINX PaspsiIoB HIH
BIIEBO

5 |Kakag xomanna semonuger |a) CLC
VCTAHOBKY permcrpa caoso co- | 0) SEC
CTOSHNA NpH OpoBepke omne- | B) TST
pania
1.9, MukpororTponiephl. OcHOBE OpraHA3alHg
1 | CISC MEKpOKOHTpOLIEpPH a) OTTNYAIOTCA CHCTeMoil KOMaHI. HMEoT
pa3BHTHIE BOZMOKHOCTH a/JIpecalinn
0) xapakTepH3yloTcd COKpalleHHBIM Habo-
POM KOMAHT,
B) BCe KOMAHIEI HMEKT (PUKCHPOBRAHHYIO
JUIHHY
2 | Kakaa mamaTh B MHKPOKOH- | a) IAMATE OpOIpaMM
TPOJUIEPE HE HCMOIb3YeTCH 0) DaMATE AAHHEIX
B) PETHICTPOBAA IAMATE
r) flash mamaTs
1) Bce HeNOMb3VIOTCH
3 | Kakne perncIpbl B MHKPOKOH- | ) PETHCTPHI TPOTPaMM
TpoJLIepe He HCMONb3YIOTCH 0} perucIpsl Mponeccopa
B) perucTphl BBOIA-BEIBOA
I') perHcTphl yIpaBpIeHns
4 | B kakom pexpMe MHKPOKOH- | ) AKTHBHBII pPeskHM
TpoILTepa LeHTPATbHEI Ipo- | 0) pesnM OCTaHOBa
Heccop OTENIOYUAeTCd, HO Mpo- | B) PEAKIM OXKHIAHHA
AOKAKT  (YHKIHOHIPOBATH
nepndepuiinsie veTpoiicTsa
5 | Kakoii cnoco® ne nenonssyer- | a) ¢ momomsio LC nenn
cd 179 3AdaHNA TaKkToroil ¥ac- | 0) ¢ moMomeio BHem#ell RC menn
TOTHL E) ¢ IOMOIIBEO KBAPLEBOTO PE3OHATOPA
[) ¢ NOMOLIBK KepaMI4eckoro pe3oHaTopa
6 | CKONBKO BBRIXOJHEIX oONepaH- [ a) 3
noB  dropMupyroT normdeckne | 6) 4
KOMAaHIEI B) 1
1.10. Baytpenamne 1 BHEIIHNE CBA3N B MEKPOKOHTPOIIEpAX
| | Kakoe 3HadeHIe cHTHAala cYH- | @) COASPAKAMOE TPHITEPA TAHHBIX

THIBAETCA [PH BBOJIE JAHHBIX C
MOpPTa MUKPOKOHTPOIUTIEDA

0) cogepanMoe TpHITEepa perHcIpa yNnpae-
eHN
B) normieckoe «M» Hag copepaaMeiM TpHT-
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repa J4HHRIX H 3HAYEHHEM CHTHATA HA
EHelHeM EeBOe ME

l"} JHaYMCHHS CHIHAITa Ha BHECIIHEM BBRIBOIOC
ME

2 | Tlpn KakmX YycIOBHAX TPHITEP | a) MPH NepenoJIHeHHH TaliMepa/ caeTuHKa
TepenoTHeHIA TaiiMe- | 0) npu cbpoce TaliMepa/cyeTdIKA
pa/cueTdHKa TeHepHpyeT 3a- | B) Ipn cOpoce 3alpoca Ha [pepeBaHie
npoc Ha npepeBanne MK ) OpH [OepenolHeHHH TaiiMepa/cdeTYHKa.

ec/I NPEPRIBAENA OT TallMepa pa3pemernl

3 | Jina wero B mepBYI0 o¥epens | a) 118 (opMHPOBAHIS BpeMeHHEIX HHTepBa-
nmpelHasHaleH MOOYIE BRIXOI- | TOB 1aIaHHOI ITHTEILHOCTH
Horo cpasHerns MK 0) ans cpapHeHna HHGOPMAIIIN Ha ABYX

noprax MK

B) 1718 H3MEpPeHNS HHTePBAIOB MeXKILy CODBI-
THAME Ha BeXogax MK

) JUIS BEJIAYH HMOYILCOB (PHKCHPOBAHHOM
HACTOTHI

4 | Kakofi tin normueckoit ¢yHK- | a) croikenne no MoAy.I0 JBa
I TO3BOMACT peannsopatk | 0) normieckoe «H»

00 BeIHHeHHe «KBa3HABYHa- | B) noruueckoe «HJTH»
NpaRTeHHRX» BeBOA0E MK ) KOHCTAHTA «1»

5 ﬂ.l']ﬂ HETO B MNEPBEYH OYUEpPelb El} ATA OTCICAHBaHIS H3IMEHEHHIT CHIHANA
HpeAHASHAYEeH MOJYib BXOJ)- | HAa BXoge MK
Horo 3axsata MK 0) a14 moacYeTa KommdgecTBa coORITINT Ha

Bxoae MK
B) A7 BEIIAYH HMIYILCOB (PHKCHPOBAHHOI
JIHTEIEHOCTH

6 | Kakoii napamerp BbIXOAHOTO | a) 9acTOoTa
CHIHAJTA H3MEHAETCH IIPH INH- 5} YPOoBCHE JOTHIECKOTO wh»
POTHO-HMITYNECHON — MOAVIA- | B) CKBAAKHOCTD
1A ') YPOBSHE TOrN49eckoi «1»

7 | Kakopa THIOIMHEAA pA3pAnHOCTE | a) 32
TaliMepa/caeTdnKa B cocTase | O) 64
MK B) 8 nnn 16

r)4

8 | Kakne ommokn miMepeHns 1mo- | a) oImAOKH cBA3aHHBIE C BpeMeHeM Iepexo/ia
JBOJMET HCKTHIHTE HCN0B30- | K HOJIporpaMMe 00padoTKl NpepHIBAHNA
BaHHE peinMa BXOAHOTO 3a- | O) moTepu BpeMeHH Ha mepelarpysky rafimMe-
xBara Tafimepa/cueranka MK | pa/cuerinka

B) MOTepH BpeMeHH npn (uKcanmn codbrms
3aXBaTa
r) DOTePH BPEMEHII NPH ITEHHH CONePKHMO-
o perucTpd BXOJHOTO 3AXBATA

9 | Yro wHazplBaeTcd  «BEKTOpPOM | @) YPOBEHE NMPHOPHTETA JAHHOTO THIIA Ope-
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npeprisaHia» MK

PEIEAHITH

ﬁ} COCTOAHHE JINMHHUI OpieMa zallpocoBE Ha
pepRIBAHIE

B) aZpec mepexola K MoANporpaMue odpa-
DOTKH nNpepelBaHNA

) cocTosHie DHTa paspelleHns NpepbBaHs

MK

L.11. Annaparhuie cpeacTba MHKPOKOHTPOLIEPOB

| | Kakofi Mogyms MHKpOKOH- | a) HEHTPATHHBIN NpoHeccop
TpoUlepa npekpamaeT paboTy | O) TAKTOBEIA IreHepaTop
B pEKIME OKILIaHHA B) Taiimep
r) 6ok npepeBaHig
2 | Kakoifi cmocof TakTHpoOBaHDA | a) ¢ nenonesosanne RC-nenn
MIKPOKOHTpo/LIepa obecned- | 6) ¢ HCMONB30BaAHHEM KBAPIEBOTO PE30OHATO-
BaeT HANBRICHIYIO cTaOmie- | pa
HOCTE 9acTOTH] B) ¢ HCIOIB30BAHHEM KepaMITecKoTo peso-
HATOpa
3 | Yto nemonmeiyercd B kavectse | a) AT
mpocTeiimero yerpoiicTsa ada- | 0) KoMOapaTop HanpsKeHHI
NOTOBOrO BBOoda HHQOPMALNH | B) PE3NCTHBHBIT ACTNTETh
8 MK ) eMEQCTHOI AeTHTelh
4 | Kak 3apHcHT TOK MoTpeOneHnd | a) He 3aBHCHT
MHKPOKOHTpOILIepa oT Hamnps- | 0) npubanznrensHo muHeiiHO
JKEHNA MHTAHNS B) oDpaTHO DpONOPHHOHATEHO
') KBAZPATHYHO
3 | 3avem Hy#XHa 3a0epEKa Bpe- | a) Ans cTabHIH3AMEH YaCTOTH T'eHepaTopa
MEHH MpH 3aIycKe TAKTOBOTO | 0) /I8 MHHHMH3IALNH 3HEpronoTpedieHns
reHeparopa MHKPOKOHTpoILle- | OpH 3amycke MK
pa B) 118 nepeeoga perncrpoe MK B Hauans-
HOE COCTOAHIE
) U8 HCKMIOHEHNA BhIIAYH JOKHBIX CHIHA-
noBR Ha Bexogax ME
6 | ALII xaxoro Tina 4anie BCETO | A) HHTETPHPYIONINE
HCMOTB3YVIOT B COCTABE MHKpO- | D) mapannensHele
KOHTPO/LIEpa B) NMOCIEI0BATENEHOTO IPHOIIDKSHILA
r} Ha ocHoBe mpeodpasoBaTeneil Hanpske-
HHe-9acToTa
7 | Kak sapucur ToK norpebnesns | a) He 3aBHCHT

KMOII-MHKpOKOHTpOLIEpa OT
FacTOTH TAKTOBOTO TeHepaTo-
pa

0) npubmmsnTenLHO MIHeHHO

B) MPONOPUHOHATEHO KOPHI KBaJpaTHOMY
OT YaCTOTHI

) KBaZpaTirgHo
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Yro ppomcxoanTr npuH mepe-
HOOHEHHH CTOPOKEBOro Taii-
Mepa MIKPOKOHTpoTIIepa

a) (opMHpOBaHNEe CHIHATAa 3alpoca Mpepkl-
BAHIIA

0) mepexox B peKHM NOHIAKCHHOTO 3HEPTO-
moTpetneHnd

B) copoc MK

) HHKpeMeHT TaiiMepa/caeranka MK

Yro ncnonesyercda B KavecTse
npocteiimero [{AIl na pexone

MK

a) INHPOTHO-HMITYJIBCHBIT MOIVIATOp C
(pHIBTPOM HILKHIIX YacTOT

0) onepannoHHBI YCHINTENb

B) MIeKTPOHHBIH K104

I') VCHIHTENh HANPSKeH s

1.12. [IpoexTupoBanne yeTpoiicTB HA MIKPOKOHTPOIEpaX

Kakas cdepa npHMeHEHNS IB-
nfgerca Hapboldee THINHTHORM
ans poBBIX  YCTPOHCTE Ha
MK

a) 0bpadoTKa NaHHEIX SKCHepHMeHTa

0) pemieHNEe 3a7a49 MAaTEeMATHYECKOTD MOje-
THpOBAHNA

B) 3a7a4H yrpasleHHd oDbexTaMn

'} pacnosHaBaHHE 0OpasoB

Y10 Takoe «mporpaMMHEL c-
MYTATOpP

a) nporpamma, samesstomas MK B cocrage
ycTpoiicTBa

0) cpencTBo AnMA HCHONHEHNA pa3padoTaH-
Holi  mpoTpaMMBl  Ha  TIPOTPAMMHO-
normdeckoil Moaemn MK

B) mporpaMMa Mg ONTHMIBALNI paiMelne-
HHA JaHHEIX B naMarn MK

) mporpaMma, NOAMEeHMI0INAas BHYTPeHHee
3V nporpamM MK

Kakvio (yHKIINO BROOTHSET
«MOHHTOP» Ha I71aTe pa3BHTHA

a) YCTPOHCTBO A8 KOHTPONS HalpimKeHHS
nuTaxng MK

0) opocTeiimes cpeacTBO OTIAIK

B) YCTPOHCTBO A18 KOHTPONS TeMIepaTypsbl
xopryvea MK

[) CPeNcTBO 14 KPeIUIeHNd IUIaThl pa3BHIN
B VCTpoilcTBe

Yr1o sxmouaeT B cebd MoHATHE
«padoTa B pearsHOM MacmTabe
BpeMeHII»

4) MAKCHMAIbHO JOCTHANMOE HA JAHHBIH
MOMeHT DBIcTpoeiicTBHE

D) obecneyenite peakini HA BHeNIHee CODBI-
THEe B TedeHHe ONpelelleHHOIO HHIEpBala
BPeMeHI

B) BO3MOMHOCTH BBIIIAUN CHTHATOB CTPOTD
OIpeeeHHOH JUINTeTbHOCTH

) BKIWYEeHHe H BRIKTHMeHHe YCTPOIICTRAa
[10 CHIHAZIAM TOYHOI'O BpeMeHH
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Yro rakoe «BHYTPHCXeMHBIID
IMYIATOP

a) nporpaMMa T8 KOHTPOIS COCTOSHHISA
BHYTpeHHHX pernctpos MK

0) anmapaTHOE YCTPOICTBO 14 peamTsaiii
MoIMAaroBoro pexiMa padorel MK

B) MNpPOTpaMMHO-AlNapaTHoe CcpeicTBO UM
samensl MK B peanphoil cxeme

) mporpaMma, NOAMEHAIOMEE BHYTpPEHHEES
3V nporpamy MK

Yro Takoe «amyaarop [I3Vs

A) YCTPOHCTBO [UI8 paciigpeHnd o0bema
pHewHell namarn MK

D) vcrpoiicTBo 1S «BCKPBITHSY COJIEPHKH-
moro naMaTH nporpamy MK

B) cxema conpaxenns MK ¢ BHemHell nams-
THIO OPOIPAMM

) NpOrpaMMHO-ATIIAPATHOE CPeIcTBO VIR
samemenns [13Y

Y1o BETIOYAST B ce0f MOHATHE
WIAKPHITAS APXHTEKTYpa»

H) HEBROITMOAHOCTE .E()C'I'_!.FT[H K ITAMATH '.I'[PD-
rpamMm MK

0) HeBO3MOKHOCTE JOCTYIA K IIaMATH JaH-
HEIX MEK

B] ('!'TIE}’TCTB[-IE BOIMOEHOCTH IIIMeHEHHT
TAKTOBOI TacTOTH

r) peamsanig OOThIIHHCTBA (YHKIHIT ycT-
poiicTBa BHYTPEHHIMI CpelcTBaMHI

Yro Takoe «IUIaTa PpA3BITIEY

A) KOHCTPYKTOP Ul MAaKeTHpPOBAHMS 3IekK-
TPOHHBIX YCTpoilcTB

0) ycTpoiicTBO AI8 yBETHYeHHS TAKTOBOIH
gacToThl MK

B) cxema jua conpskenns MK ¢ sremamvn
VeTpolicTBaMi

r}) muata, BEICTABNEHHAad Ha OpoDHYIO mpo-
MAKY

Yro Takoe «BHpTyalbHOE» Ie-
pudepniinoe yerpoiicteo MK

a) mepndepniiHEi MOIYIE, OOCTABIASMBI
Ha 3aKa3

6) nepupepniiHbIi MOXYIb, PeAMIIOBAHHLI
MpOr paMMHBIMH CPeICTBAMH

B) nepidepuiiHbii MOaVIh, HAXOASINHIICT B
CTAIMH pa3paboTKn

r) nepadepriiHelii MOAYIL ¢ HIMEHAEMBIMH
peKHMaMH padbOTEI

1.13. Beenenne: Mukpokontponnepn cepun PIC 1 AVR

B kaxom rogy mogBILTHCE Ep-
BEle MHEKPOEOHTpPOLIEpRl KOM-

a)e 1981
0) B 1982
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naan Microchip PIC16C5x

B) B KoHIe 1980-x ronos

2 | 3a cder "ero JOCTHracTCH BEI- | A) 338 CUYET HCOOMBIOBAHAA  OJHOUIMHHOM
CcOKad CKOpPOCTE BEIIONHEHNS | rapBapICKoil apXITeKTYPHI
koMmand B PIC-korTpOonnepax | 0) 3a c49eT HCnone3oBaHHNg IBYXIINHHOIL
rapBapacKoi apXITeKTyphl
B) 3a CHeT HCIOIB3OBAHHA TPAXHIHOHHOH
OOHOWIHHHOIN (OH-HelIMOBCKON apXuTexTy-
pPEI
3 |B kakoii cepun mukpoxon- | a) PIC 17CXXX
Tpomtepos Hemoabiveres 58 | 0) PIC 18CXXX
KOMaH B) PIC 16C5x
4 | Kakosa makcnManbHas wacto- | a) 10 MIn
el PIC16FS8X 6) 20 MI'n
B) 30 Ml p
5 | HckmounTe OCHOBHYK 0cCO- | A) pa3fieThHbIE IMHHB JaHHBX (8 OmT) 1 Ko-
GeHHOCTB, KOTOpAdA He ABngeT- | Madd (14 Our)
CcA XAPAKTEPHOH A1 MHEpo- | D) BOCBMHYPOBHEBHIIT allapaTHEI] cTeK
KOHTPOLIEpPOR MOATPYIIE | B) ACMONB3VETCA TONBKO 36 MpOCTHIX KO-
PIC16F8X MaH,1
6 | Yem pazmgaoTcd MHKPOKOH- | a) obbemom O3V naHHREIX, a Takke o0beMoM
TPOJUIEPE] MOATPYIOE | M THIIOM MAMSATI TPOTPaMM
PIC16F8X mexny coboil 0) oowemom 13V
B) HHCTOM ACTOTHHKOR MpephIBAHTI
1.14. ITpnauune paoTel, OpraHIzammng TaMATH I 0COOeHHOCT BEIMOIHEHIIA
KoMaHf A1 MukpokoHTpoiiepos PIC n AVR
I | o xakomy azpecy waxommtes | a) 0004h
BexTop cbpoca B MuKpoxoH- | G) 0000h
Tposnepax PIC16FEX g) 0001h
2 | Kaxoe xommgectero 6ankoB co- | a) l
e PIEHT NaMAaTh nanfex | 0) 3
PIC16FEX B) 2
3 | Yro asnseres cueranxom ko- | a) PLC n PCLATH
mann PIC16F8X 0) LCP n HTA
6) RETLN
4 | Kakne OuThl cueTdnka KOMaH] | a) cTapline H Miajmpe DOThI
sarpyxatorcd m3 PCLATH 0) crapoe OHTHI
B) MIanmime DITEI
5 | K kakoil obmacTin OpuHANIe- | a) He MPHHALISKNT HE K MPOTPAMMHON 00-
WKHT CTEK JACTH, HI K OOMACTH JAHHBIX
0) npHHAAIeANT K NporpaMMHOIL obmacTh
B) NPHHALISKAT K 007acTH JaHHBIX
6 | Uro ssaseTcs npmiHakoM koc- | a) o0palleHne K perucrpy KoH(HIypaunn
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BeHHOI aJpecari

0) obpanieHHe K perucTpy craryca
B) obpaierne kK pernctpy INDF

1.15. Oprannsanms odMeHa ¢ BHEIIHHMH YCTPOHCTBAMH, NAMSTh, NpepLIBAHUSA 115

MmukporonTpoatepos PIC n AVR

Kakoro tnna ABIseTca olepa-
A ¢ mopToM A

a) THI «3amich — MoamQuKaIng — 9reHmne
) THII «ITeHHe — MOIR(IKANNE — 3AITHCEY
B) THI «MOANPUKAINA — YTEHAE — 3aIIChY

Koraa NpoOHCXOINT 3aMICE B
mopT BEIBO O

a) B KOHIIE KOMAHJIHOTO ITHKIIA
6) B HagaIe KOMAHIHOTO LKA
B) B KOHLE H B Haga/le KOMAaHIHOTO [HKIa

Kakoii koMmoHeHT He cozep-
AT OPOTPaAMMHEIH MOV
TIMERO

a) 8 paspanHedi TaiiMep/cuerunk TMRO ¢
BO3IMOKHOCTE STSHIA 11 3AIIICH KaK PerucTp
ﬁ) MVIBTHIITIEKCOPR BXOIHOMD CHIHAIA JIA
BB-I'ﬁ-(}pa BHYTPEHHETD ILITH BHENTHETID TAKTO-
BOIO CHTHATA

B) dopMipoBaTens 3anpoca OpepHIBAHHA MO
0OHYJIeHHd perucrpa

r) e¢xeMa BeiOOpa ¢poHTA BHEIMIHEro TaKTO-
BOLO CHIHAIA

Kak nomxeH OmMTb cOpoIIeH
our zampoca TOIF npm obpa-
00TKe MpepRBAHNLA

a) OpoTpaMMHO
0) anmapaTHO
B) MPOMIBONLHEIM CIIOCOOOM

Kakoii mamaTeio asngerca ma- | a) O3Y
MaThE fasEex EEPROM o) 13V
B) PII3V
Jna wero npexnasHaueH Out | a)OHT ynpasieHHS 3alHCHEC
WRERR G) ©OnT npuszHaka OmMHOKH  3AmICH B
EEPROM
B) OMT yIpaBIeHHs YTeHHeM
Yro pmaer wdTeHHe perHcTpa | a) Jaer HYIH
EECOMN2 0) AaeT eTHHHIIBI
B) JAaeT HYIH 0 €IHHAIB
Kakoro ncToYHHKA TpephiBa- |a) BHeIIHee NpepblBaHIe C  BBIBOIOM

Huil He amMeroT MK mogrpynne
PIC1eF8X

RBO/INT

0) Dpepripanie OT NEpPeNONHEHHOA CHETHI-
ka/Taiimepa TMRO

B) NpephIBAHHE [0 OKOHYAHHH 3AMICH J1aH-
aeix B EEPROM

r) OpepHBaHHE IPH TTEHIN JaHHBIX
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1.16. CienmanpHele (YHKIIRE 0 CHCTEMa KOMaHI MHEpokoHTpornepos PIC n

AVR
| | Kakne xomamawsl obmymmor | a) CLRWDT u SLEEP
CTOpOKeBOI TaliMep 0) MCLR
B) PLRT
2 | XT-»510 a) BBICOKOYacTOTHEL KBapuUeBHIil reHepaTop
0) HH3Ko4acTOTHRIN KBaplIeRkLil reHepaTop
B) CTAHAAPTHEIH KBAPIEBAII FeHEPATOP
3 | Korna yeramapnmsaioresa 5w | a) Ha sTane paspatoten MK
6 Our KoHduTypamumm B MIHK- | 6) Ha aTane nporpaMMuposaina MK
POKOHTpOIIEpe  NOATPYNOB! | B) HA 3Tane SKCIUIYATAIlH
PIC16F8X, Kotoprie XpaHdTCd
8 EEPROM
4 |Yem saragerca none TOS B | a) cueTdHK KOMAH]
cucreMme komang MK cemeiier- | 6) Bepmmina creka
Ba PIC16XXX B) OMT papelleHId BeeX NpephIBaHMil
5 | Ana vero nenonssyeres B PIC | a) onn onepupyoT ¢ oaHoOHTHBIME onepaH-
MHKPOKOHTpOILIEPAX  KOMAaH- | TAMH
aw1 paboTel ¢ GaiiraMu 0) HCHOIB2YHOT NPH BEINOIHEHII OMepPariHi
ABHO 3A/aHHEIE OIEPAH[Ibl, KOTOpPLIE ABIA-
FOTCH 9ACThI0 KOMaHIbI
B) HCHOMBIVIOTCA 714 [MepPecElIKH JaHHBIX
MEXIY PermcrpaMi M BBEITOTHAIOT MaTeMa-
THYESCKHE OMePalHn Hal X COASPRIMBIM
6 | Yto o3navaeT koMaHaa NOP A) O3HAYAET OTCYTCTBIIE OTIEPAIIHI
0) nuKIIYecKnii CIBAT
B) MeH#eT MecTaMH TeTpaJikl B perncTpe
7 | M3aMenseTca TN COXSPAKIMOE | A) HIMEHAETCH
pernctpa STATUS mpn mnc- | 0) He HaMeHseTCH
MOIbL30BAHHI KOMAHJB | B) B 3aBRcHMOCTH oT K
MOVLW K
8 | JIna wero mcnonbsyercd Ko- | a) A BO3BpalleHHA JaHHBIX H3 OOpPTa

Maaga RETURN

0) cOpaceiBaer B () colepxIIMoe BCex NOPTOB
B) MPHBOAHT K BOCCTAHORIGHHIO AJpeca KO-
MaHIBL, clegyromefl 3a KoMaHIoil BhI3OBa

OOANPOTPaMMBI

1.17. OcobeHnoeT NPOrpaMMHPOBAHNS T OTTAIKH, pa3paboTka mpoOrpaMMHOTO

Koda ana Mukpoxonrpoanepos PIC n AVR

Yro paimemaercs B IIoje MeT-
KIT

a) ONEPAHJIE], VIACTBYIONINE B OTIepPaIlim
Q) cuMEBOINYECKOe HMA AYciKH MaMATH, B
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KOTOpOIl XpaHWTCH 0TMedeHHHIl onepaH

B] MHEeMOHHYeCckle obozRagYerns EOMAHIEL,
KOTOPBIE HEMOCPEICTBEHHO TPAHCIHPYIOTCA
B MAMTHHHBIT KO

- Omnepatop dTO.....

A) YHCIO0, BEIPAKEHHOE B HEKOTOPOIil cHcTe-
ME CHHCTICHNA

0) apnjpMeTiMecKle CHMBOIEL, Nono0HBIE +
H -, KOTOpEIE HCHOOB3YVIOTCA NPH (popMHpPO-
BAHHH BBIPAYKEHHIT

B) 310 IOCHCNOBATE/IBHOCIE H00BIX HoLye-
THMEIX ASC| CcHMBONOR 3aKmIOUEHHAS B
JIBOHHEIE KABEIUKH

Oneparop % - 310 A) MpPOIEHTH
D) nenenne
B) MOIY/IE

Bosmoxao 11 B none KoMMeH- | a) fa

TapHs NpHMeHsTh M00ble cHM- | O) HeT

BOIEI

B] SC/IH OHH OpasiibHEIE

Y1o o3nagaer paciiHpeHne
OBJ mcnone3yeMele 10 YMOT-

a) BeIxoaHOI daiin mHCTHHTA, TEeHepHpYye-
MELl o ymomqaHmo B MPASM

gqanmo 8 MPASM 6) BeixogHOIl daiin mepeMemaeMoro oob-
ekTHOTO Koaa m3 MPASM
B) BXOHOIT (aiin accemOaepa q1g MPASM
Kakoro THna QHpeKTHB B | &) AMPEKTHBA TAHHEIX

MPASM ne cymecTtsyer

0) AnpeKTHBA MHCTHHT A

B) IHPEKTHBA 3aMHCIL9TEHIA
I) yOpapIsionme ITHpeKTIBbI
J1) MAKpO-THPeKTHBEI

Kaxkne 03 INpPEeKTHB YIpaBif-
IOT paclpeleleHHeM NaMATH W
o0ecneTHRaKT OOCTYNl K CHM-
BONMEECKIM  obo3HaueHIIAM
JTAHHBIY

A) IMPEKTHBEL THCTHHTA
0) AnpeKTHRE] JaHHRIX
B) JHPeKTHEL VIPABISHHA

1.18. Paspabotka nporpaMyuoro obecnevenns 1A MEKpokorTpoLiepos PIC n

AVR

1.19. MakeT MHEpOTIPOTIECCOPHOL CHCTEMEI I IporpaMMIIpOBaHie OpOCT el

3afga” a4 MukpoxoHTponnepos PIC n AVR

1 uero HykeH CHMYIATOp
MPSIM

a) 4714 OTIAJKH MpOorpaMMHOTO obecnedeHns
PIC-xouTpONIEpOR
©) no3BOIAET CO3MABATE H MOAH(PHIIHPOBATE
thaitm dGndnnoTer
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B) I8 FeHepHPOBaHNA KOJa MPOTpaMMEl He-
HOCpeICcTBEHHOTO NMPH acceMOIpoBaHHI

2 | Yro o3HayaeT NaHHAS 3a0ICE | a) BE30B noanporpamysr LOOP
GOTO LOOP 0) mepexon k Metke LOOP n1a norroperns
nporecca
B) MACKHPOBAHHE
3 | Peructp KOH(QHIYpang | a) no YTEHHIO H 3a0HCH PErHCTPOM
OPTION gBndercd JOCTVIHEIM | ) TOJIBKO MO YTEHHIO PErHCTPOM
B) TOJBKOQ IO 3aIHCH PErHcTpoM
4 | CKkomeko @DaMmaTi nporpamu | a) 256x14
agpecyioT MuKpokoHTpomiepn | 6) 1Kx14
PIC16F83 u PIC16CRS3 B) 512x14
5 | CroneEo Mc coOCTABNHET Ho- | a) 15 mc
MHHalbHad Belgepaka WDT [ 6) 16 mc
(cTOpoXeBOro TaiiMepa) B) 18 Mc
6 | Peructp W apngercs a) paboTHM PerHcTpoM
0) xoHCTAHTOI
B) aZpecoM perucIpa
7 |Yro o3mazaer komarza MK | a) copoc perucrpa f
moarpynnel PIC16F8X COMF | 6) uasepcnsa peructpa f
f, d B) DeKpeMeHT perncrpa f
8 |Yro osmauaer xomanga MK | a) nponycrars komanny. ecnn our f pasen 0
HOATPYIIIEL PIC16FEX | ©) mponycTaTs KoMaHTy, ecin Out { pasen 1
«BTFSC £, b» B) Iepexol no agpecy
% |B kakoMm nopsoke cneayrT |a) MHEMOHHKA, MeTKH, ONEpPaHIhl, KOMMEH-
THOEL HHGOPMAUNI B acceMb- | TapHn
AepHOIT CTpoKe D) MeTKH, MHEMOHNKA, ONEPAHIEI, KOMMEH-
TapHn
B) ollepaH[Bl, MeTKH, MHEMOHHAKA, KOMMEH-
Tapun
r) METKH, ONepaHisl, MHEMOHNIKA, KOMMEH-
Tapun
10| Ha 9em ocHOBaH mOporpaMM- | a) HA VBETIHEHI YACTOTE OMpoca
HBIIT MeTOJ TMoJaBIeHns «Jape- | ©) Ha HCMOAL30OBAHNH CHEHATEHEIX KOMAaH
Ge3ra» KOHTAKTOB NPH BBOIE | MOJABIeHNS «apebestan
NAHHBIX B MIKPOKOHTpO/UIEp | B) Ha OIOKHPOBAHHH COOTBETCTRYHOIIErO
MOpPTA HA BpeMA «apeteiray
r) MpH HOBTOPHOM YTEHHH 4epe3 HeOonb-
moii MHTEpPBAT BpPEMEHH M CpaBHEHHN pe-
3YILTATOR
11| Ha uem ocHoBaH MeTon ¢op- | a) Ha NoJcYeTe BPEMEHN BRIIIOTHEHHS V4a-

MHPOBAHUA NPOTPAMMHON 3a-
NEPHAKI

CTEa MnporpaMMel I [MOBTOPCHI €€ OIpele-
JIEHHOE KOJIMMECTED pas

0) HA 3aJepiKKEe BREIIOJIHEHHS NPOTPAMME C
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HOMOIIERY II:IIEI.U{EUIL]-[Gf] KOMAHIEL 38 TepPaKH
B) Ha HCIOIR3OBAHIHN anr:apan—mx HPEpEI-
BaHII

r) OTBETa HET

12

Yro o3pagaer wosmanna MEK
MOArPyTINEL PICI6FEX
«CLEWDT»

a) thopMHpYeT IPOrpaMMHVEO 3AEPKKY

©) hopMEpPYVET ANIAPaTHYIO 3aJCPEKY

B) Onpamusaer OOpT, 0 3ANHCHEAET Pe3yib-
Tar B peructp W

r) HCKIIOuAET BOHAHHE cOpoca no nepenos-
HEHHK) CTOPOKEBOIO TaiiMepa

13

Oro D3HAYAeT
«LIST P=16C84»

AHpeRTHEA

a) onpefender GopMHpOBATE AN HeT (daiin
THCTHHTA

'ﬁ:l JATaET THIO CHCTEMEI HCYICIOEHHA IO
YMOTTAHITHY

B) ONpeaendeT THI OPOLeccopa

r) 3a7aeT THI N0 YMOTIaHai

14

komanaa MK
PICI6FEX

Yro o3nauaer

IO AT PYTINEL
«XORLW k»

a) nexmouatomee MJIH koneranter k n W

©) nepenocur cogepaimoe W s k

B) Hepeckhinaer KoHcTaHTy B W

r) HHKpeMeHTHpyer pernctp W yKaszadHoe
k-pas
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11. KOMILIEKT 9K3AMEHAIIHOHHBIX BHJIETOB

CEMECTP 7

IKIAMEHAIHOHHBIN BAJIET Nel

l. MukponponeccopHsle cucTeMbl. OCHOBHEIG ONpeaeTeHIA, CIPYKTYPEL ¢ rudKoft
M HKECTKOI 0T HKOf, OCHOBHOI 371eMeHT CHCTeMEL, OPTaHN3alng cBa3ell.
2. VerpoiicTea BBOJZA/BRIBOA B MUKPOTIDONECCOPHOIT CHETEME.
3. 3amaqa.
[Tonpsvack cueTemoii komann mMuxponponeccopa KPSSOMKS( (naboparoprore
erenna «YMEK») co3gats nporpaMmy Mo salaHHil. npeanomeHHomy Hinke. Ilpn
ITOM HEﬂ'ﬁXGH}IMD:

a) Hamicars 3akoHYeHHYIO IPOrpaMMy Ha A3BIKe «Accembmep»;

©) [lepepecTn noxyaeHHyIO OPOTPaMMy B MANIHHHEIN KO

B) Onucarts NoCAe0BaTeNLHOCTE JSHCTBI 110 3aIICH H BRIOOIHEHIIO TIPo-

rpaMMbl Ha nadopaTopHOM cTerde « VM,

r) Ina xakmoro 3Tanma BHIMOTHEHHS NPOrPaMME] 3ANACATH COAEPKHMOe HC-

HONMB3YEMBIX. SUeeK MAMATIL, PETHCTPOR, perucTpa fuaros;

1) Ilpenno#irms Bo3Mo#kHBIe ANbTEPHATHBEL MO PEINSHITIO 3aTaI.

3anannc:

Hamncate nporpaMMy clnokeHns 90ceT MaccHBa, pa3MEMICHHOTO B IAMATH Hatwi-
Hat ¢ afpeca «0C00hy». CunTaTe, 4TO NEPBBIM 3IEMEHTOM MAcCHBa ABILeTCA 00-
Mee YHCIO CRIAIbBACMBIX “IICCI. PES}-’JILT&T CITOWREHI THCET COXPAHNTE B [IaMA-
T no agpecy «0A00h».

IKIAMEHAIMHOHHBIHA BHIET N=2

. Crpykrypa MII cucremnl ¢ munHoil opragnzanneil. Obmmil npuneIEn paboTsl
MII ceTeMsl.
2. PYHEUNOHHPOBaHHE MUKponpoueccopuoil cucTeMbl. OCHOBE mporpaMMHOTO
pexnMa paboTEL, METONE! AIPecallii.
3. 3agana.
[Tonp3vacs cmcremoil koMmana Mmuxponponeccopa KPS80MKS(Q (mzabopatoproro
creana « YMK») coznare nporpaMmy 0o 3afaHiio, npeuioxeHHoMy Hiske. Ipu
aToM HeoOXoaumMo:
a) Hamicars 3aKkoH4eHHYI0 IPOTPaMMY Ha A3bIKe «Accembmep»;
6) IlepeBecTn noryueHHYO NPOrPaMMy B MaIINHHEILT KOX;
B) Onmcath mocneI0BATETRHOCTE AelcTBI 110 3a0icH I BRINOTHEHH TIPo-
rpaMMel Ha JabopaTopHoM cTerae « Y MIKn:
r) Jlna xasknoro >Tana BHINOTHEHHS OPOIPAMMB] 3alHCATH COAEPKIMOE He-
MOJTB3YEMBIX: H9EEK MAMATIH, PErHCTPOE, perucTpa (aros:



1) Ilpeano#ims BO3MOKHEIE ATBTEPHATHREL TIO PEINEHNIO 3ATAYH.
Jamanme:
Hamucats nporpaMMy ompoca 7 JaTUHKOB, MoAKMoYeHHBIX K nopty «01hs. Ecmn
cpabaTeiBaeT X0TH OBI OJINH JATYHK, TO Pe3yAbTAT onpoca (MHCI0, CINThIBAEMOE ©
nopta) coxpasuth oo agpecy «0E01 Ly, Camn gaTunkn HeobXommMo OIPOCHTE CTO

pas.

IKIAMEHAIIHOHHBIN BHLIET N3

. Mukponponeccoparie Pexumer paboret MII crieremnl. ApxnTexkTypa coBpe-
MEHHEIX MHKPOIPOLECCOPHEBIX CHCTEM.
2. OYHKNHOHHPOBAHNE MHKpOMpoleccoproil cHcreMbl. CerMeHTHoe pasOHTHE
maMsaTH.
3. 3apaua.
[Tone3ysce cucremoil komang muxponponeccopa KP380MKS(Q (maboparoproro
crenaa « YMK») cozmars mporpaMMmy Mo 3aJaHnio, npertomweHHoMy Huxe. lpn
ITOM HE0OXO0IHMO:

a) Hamicars 3aK0HYEHHYIO TPOrpaMMy Ha A3bIKe «AcceMbaepy;

©) [lepeBecTn noIyIcHAYIO OPOrpaMMy B MaNIHHHBIN KO/

B) OnucaTs DOCIeIORATEIBHOCTE JefcTBHIl M0 3a0HCH I BRINOTHEHHH TIPo-

rpaMMel Ha TabopaTopHoM cTerde « YMIO:

r) Jns Kascioro sTana BulIOIIICHRA OPOorpaMMBl 3aTificaTh COACPAIMOC He-

OJIb3YE€MBbIX: AICEK MaMATH, PETHCTPOE, perucTpa (aaros;

1) IpexnoxnTe BO3MOKHEIE ANBTePHATHBEI 110 PEIICHIK 3adaqH.

Jananne:

CocTaBuTh NporpaMMy HAXOKISHHSA PAIHOCTH YHCEN, PACTIONOKEHHBIX B MTAMATIL.
CumTark. 9TO 4HEIA pacooiaraloTed, HaduHas ¢ aapeca «0801h». Odmee konnge-
cTBO uHcen AecArh. Ilepsoe wicno feIgeTcs yMeHBHIAEMEIM, OCTATRHBIE YHCNA
BRIMHTAEMEIE. ECT nocnie BEMHTAHIA BCEX YHCET Pe3YIbTaT MOT0KHTETBHEII, TO
ero HeobXoanMmo coxpaHNTh B mamatH 00 agpecy «0801h». Ecan Ha kaxom mudo
ITane MOABHICA OTPHUATENbLHBIN pPe3vILTaT, TO NOPANKOBEII HOMEp 3TOro 4icia
HEOOXO0IIMO COXPAaHHTE B perHeTpe «Dn.

IKIAMEHAITHOHHBIH BIWIET Nod

l. Obmen nEdopmamm no munaym B MIT cucreme. [TorATie H XapakTepHcTHKI
nuk10B 0dMera. OcobeHHOCTH MIMH,
2. OcobdeHHOCTH afipecanini JaHHEX. PerncTpel Mukponponeccopa.
3. 3amaua.
ITorp3vsace cmeremoil komann mukponponeccopa KPS80MKS0 (raGoparoproro
creana « YMK») coznare nporpaumuy no sagasmio, npegmomernomy mike. pn
ITOM HEOOXOAHMO!

a) Hamcats 3aKOHMEHHYIO TPOrpaMMy Ha A3kIKe «AccembIepy:
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0) IlepepecTn noayIeHAYIO NPOTPAMMY B MAIIHHEHBIT KOT;
B) Onucate mocnexoBaTeIBHOCTE AeiCTBINT MO 3aMIICH H BLIMOTHEHIIO Mpo-
rpaMMbl Ha nabopaTopHoM cTere « Y MIn:
r) Jlng xasmporo 3Tana BHINOTHEHHS NPOrPAMME] 3ANACATL COAEPEKHMOEe HC-
IOJB3YE€MBIX: AIEEK NaMATH, PETHCTPOB. perucTpa ¢aaros;
1) Ipexno:xirme BO3IMOKHEIE ANBTePHATHBEL 110 PelleHH0 3aJadi.
Jananne:
CocTapuTh HporpaMmy 0o BemmcneHmo gopMyisl: a4 = (al+a2)xa3 . Yncno

aal» pacnonoseno B perucrpe «By», 9ncno «a2y» pacnoroseno B perucipe «Dn,
qneno «ain B peructpe «Ex». Peaynaptar — wincno «ady» coxpanute B perucrpe «H».

IKIAMEHAIMOHHBIIA BILIET NoS

1. Obmen nadopmamn no munam 8 MIT ciereme. Lixn noporpamMmeoro obMera.
2. OcHoBHBIE KOMAaHABl MHKpoIpolleccopa. KOMaHIBI IepechUIKH TAHHEIX H
apadMeTHIecKIle KOMaHIEL
3. 3anaua.
[Torp3vace cucTemoil komana mukpornponeccopa KPS80HMKS0 (raGoparopreoro
crenna «YMK») coznats nporpaMMmy mo 3ajaHii, npeyioseHHoMmy Hike. Ilpn
ITOM HE{)EKG.[I,}[M{):

a) Harmmncars 3akoH9eHHYI0 IpOTpaMMy Ha A3bIEe «Accembaep»;

0) llepeBecTi MOTYYeHHYIO IPOTPAMMY B MAITHHHEIT KO/

B) Onucate mocneIoBaTelsHOCTh AeiicTBHIl 0 3aMICH H BRINOTHEHITHO TTPO-

rpaMuMel Ha nabopaTopHoM cTerae « Y MK»:

r} [Ing xammoro 3Tana BEIMOTHEHNA MPOrPAMME] 3aMACATh COIEPEKNMOE HC-

MONBL3YEMBIX: SUCSK MAMATH, PETTICTPOR. perncTpa duraros;

,I[_} Hpe;{:mmrrh BO3MOMHEBIE ATBTEPHATHREL 110 PEITEH TRy 3aTaTH.

Iananue:

Hamuicats nporpasyy no nepegade 20 wicen, pacnolokKeHHBIX B MAMATH HAMHHAS
¢ agpeca «0900h», 8 nopr «10hy». Ecimn cpean uncen BerpeTntes Hyaepoe (paBHoe
HYTI0), TO YOpaBleHne HeodXoJIMMe NepelaTh OOAOpOrpaMMe, PacloNomeHHOH

no aapecy «08AAh».

IK3AMEHAIIHOHHBIH BHIET No6

I. O6men nadopmaran mo nmHam 8 MIT cuereme. Hukn obMena no npeprisasu-
HM.

2. OcHoBHEIe KOMaHIE MAKponponeccopa. JIormgeckne KOMaHIbl 11 KOMAHE Me-
PEXOI0B.

3. 3anaua.

[lonpsyace cucremoil komana muxponponeccopa KPS80MKS0 (maGopatoproro
creana «YMK») cosnars nporpaMmy mo sagaHmio, NpexToAkeHHOMY Hinke. llpu
3TOM He0OXOIHMO:

182



a) HamicaTs 3aK0H9eHHYIO IPOrPaMMY Ha A3bIKe «Accembmep»;

©) Ilepepectn moayYeHAYIO OPOTPaMMY B MAaIINHHEIT KOX;

B] OnueaTtk DOCNeI0RATEIEHOCTD .I[Eﬁl:"IB]I]hI O 3allHCH H BRIIOTHEHHH ITpo-

rpaMMBl Ha 1abopaTopHOM cTere « Y MKn:

r) [Ina Kakaoro 3Tana BBIIOTHSHNA OPOrPAMME] 3alNCaTh COAEPKIMOe He-

MOMB3YEMBIX: SU€eK MAMATH, PErHCTPOB, perucTpa (paaros;

ﬂ) H]}Eﬂﬂﬂ}}[}m BOAMO#HRBIC ANBTEPHATHBRL IT0 PEINEHWH 344"

3ananune:

HammeaTs nporpaMyy HaXomkJIeHHS NEPBOrO HETHOTO HHCIA B 3MSMEHTAX Macoll-
Ba. cunThiBaeMore m3 nopra «03h». [MopaakoBrii HoMep mepBoro CYNTAHHOTO
YeTHOI'o Yicia coXpaHuTe 1o agpecy «08FFhy».

IK3AMEHAIIHOHHBINA BHJIET Ne7

I. O6omen nadopmanun no muaam B MIT cuereme. Lk obmena B penmMe npa-
MOT0 JocTvoa E mamarn. OcodeHHOCTH opraan3anin 0OMeHa [0 mHHaM.
2. OcHOBBI OPraHm3anil MHKPOKOHTPOLISPOR: CTPVKTYPA, 0COOSHHOCTIL, THIIEL.
3. 3amaua.
[Tonpsvace cucTemoil KoMaHl Mukponponeccopa KPS80MKS80 (maGoparoproro
cregaa « YMK») cozgars nporpaymay no samaHuio, npeanoxkeHHomy Hinke. Ilpn
ITOM HeoOXOIIMO:

a) Ianucars saxonvennyio IporpaMMy Ha A3bKc «AcceMbacp»;

0) Ilepepectn noayieHHYH OpOrpaMMy B MAIINHEHBI KOX;

B) Onucars nocneJoBaTelsHOCT JeliCTBI 110 3a0iCH I BRIOOTHEHH NIPo-

rpaMMbl Ha n1abopaTopHoM cTenae « Y MKn:

r) [Ina Kaxnoro 3Tana BHINMOTHEHNA NPOTPAMME] 3AITHCATE COAEPKIMOE HC-

HONB3YEMBIX: SUeeK MAMATH, PETHCTPOE, perucTpa ¢uaros,

1) Hpeanoxinmk Bo3MOKHEIE ANETEPHATHRE 110 PellleHN0 3a1adi.

3ananne:

Hamncate noanporpamMmy dopmuposadna saxepaki. Caurars, 910 HeoOXoanMoe
BpeMs 3a/lepiKKH XpaHHThed B perHerpe «E». Hauwano noanmporpammsl pacnono-
#1Th No aapecy «0800h». Ilocne BEIMonHEHNS MOANPOTPAMMEL, YIpaBlIeHHe He-
oOXOomNMO mepesaTh Y9acTKY OCHOBHOIl MPOTPaMMBI, PACTIONIOREHHOI HauYMHAA C
anpeca «0C00h».

IKIAMEHAIIHOHHBIA BHJIET No8

L. Apdurpax mme. CXeMEl pacnpeleleHnd TPHOPITETOB.
2. DYHKIHOHHPOBAHNE MPONECCOPHOIO AAPa MHKPOKOHTPOILIEPOB, pa3IHIHBIE

APXUTEKTYPBl MHKPOKOHTPOIEPOB.
3. 3agaua.



[Tonpavace cucTeModl KoMana Muxpornponeccopa KP380HMKS0 (naGopatoproro
creada «YMK») cozpare mporpamMmy Mo 3aiaHmio, npertoxeHHoMy mitke, Ilpn
ITOM HE20OXO0IHMOD:

a) Hamrcarts 3akoHYeHAVIO IPOTPAMMY Ha A3bIKe «Accembuaepn;

0) Ilepepectn nony4eHAYO OPOrpaMMy B MaIINHHEIT KO

B) Onmncath nocne oBaTens-HOCTh AellcTBI 110 3alicH H BRINONHEHI TIPo-

rpaMMbl Ha 1adopaTopHoM cTerae « Y MK»n:

r) JIng xammoro 3Tama BEIMOTHEHHS NPOrPAaMMBl 3aIIHCATE COIEPKIMOe He-

MONb3YeMBIX! SUeeK MAMATH, PerICTPOB, perucTpa iaros;

) Hpeano#nTs BOIMOKHBIE ANbTEPHATHBEL 110 PEINEHN0 3a7aTH.

3ananme:

Hamneate nporpaMvy yhopasieHns HCOOTHHTETRHBEIM MEXaHIIMOM, NOIKTIOYEH-
HBIM K mopTy «05h». JInckpeTHrlit cArHan Ha ABIDKeHHe B CTOPOHY «0onbImen co-
OTBETCTBYST HANNTIIO «eAHHHIE» Ha 5 Beixoae (D4) nopra «05hy. [nckpernsrit
CHIHAl Ha JBHIKEHHE B CTOPOHY «MEHBIIEe» COOTBETCTBYET HANIMMIO «eIIHHIILI:
Ha 4 sexoze (D3) nopra «05hy. Hudopmaimns o ToM, B KaKyio CTOPOHY HeoOXO-
INMO IEPEMEeCTHTE MEXaHIM, canTeBaeTca 13 nopta «01h». Tax ecin cunranHoe
qHCI0 DobIIe HYIA — TO MeXaHH3IM HeoOXOANMMO MEpeaBHEYTH B CTOPOHY MEHB-
me (ecmn cunragroe yneno ¢ nopra «01hy» pasro mymo, To MexaHIM HeobXOMI-
MO MEPEIBHHYTH B CTOPOHY MEHBIIE).

SK3AMEHAITHOHHBIHA BHIET Ne9

l. Cxemsl apOHTpaka: HeHTPATN3OBaHHBI apOUTpaK.
2. Cacrema xomaH MHOKporoHTponiepos. CxemMa CHHXPOHH3ALNH B MHKPOKOH-
TPOIEpax i OCHOBEI OPTAHIB3ALN TAMATH.
3. 3amaua.
[lonkavace cucremoll komana mukponponeccopa KPS80MKS0 (raGoparoproro
crenna « YMEK») co3naTh mporpaMsy no sajaHmio, npeanomennomy mnxe. Ilpn
ITOM HEOOXOIHMO:

a) Hamuicars 3akoH4eHHAY10 IpOrpaMMy Ha A3blKe «AccemOmepy;

6) IlepeBecTn NOTYYSHHYIO MPOTPAMMY B MANTHHHBIN KO/

B) Onncate DOCNENOBATEIBHOCTD ACHCTBMIT O 3AMIICH H BRINOTHCHIIO TPO-

rpaMMel Ha nabopaTopHoM cTeHae « Y MK»:

r) Jlna KaKaoro 3Tana BRINOIHEHHS OpPOrpaMMbl 3allCATh COJCPKIMOe He-

MOJIb3YEMBIX: SU€eK MaMATH. PETHCTPOE, perucTpa (aaros;

1) Hpennoxinrms BOIMOKHEIE ANBTEPHATHBE! 110 PeLIeHHI0 3a1aqH,

3ananne:

Hamucate nporpammy «Iloxapuas corsammanmay». CautaTs, 9To IMeeTcd 5 KOM-
HAT, B KAKI0I W3 KoTopoil nMeerca 3 oHckpeTHBIX dardnka. Madopmauma ¢ nar-
qikoB | kKomuaTel mocTymaet Ha mopT «0lhs. co propoil Ha «02h» ¢ Tperheli Ha
«03h»._ [Tpennonarars Tak &e, 4TO «OEPBHIT» JATYHK MOAKT0Y9eH K KoHTakTy DO,
«BTOpOil» K D1, «rpernii» k D2 cooTBeTcIBYHOWIETO IOPTA.
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Ecnm B kaxofl 1u00 113 KOMHAT ¢cpadoTann XoT4 Obl 2 JATYHKA, TO CHTHAT «TOAKAP»
(mormieckas eanEmna) Heobxommmo copMupopats Ha KoHTakTe DO mopta «06hy.
Homep xomuatsl, B xotopoii cpatoran XOTH bbl O/IUH aarunk, coxpanare B
naMsaTH HaunHag ¢ agpeca «09AAhy.

IKZAMEHAITHOHHLIA BIJIET Nel0

l. Cxemul apOHTpaka: JeleHTPATH30BAHHEIT ApOHTpaK.
2. BuyTpeHnHie H BHEIIHHE CBA3N B MHKpokoHTponnepax. [lopTu BRoaa/BRIBOIA.
3. 3anaua.
[onesyace cucremoil xomang mukponpomeccopa KPS80HMKS0 (raboparoproro
creana « YMK») co3nars mporpaMMy no safJaHiio, npeaiosenHomy Hinke. [lpn
3TOM HE0OXOINMO:

a) Hamicath 3akoH9eHAYIO TporPpaMMy Ha A3bIKe «AcceMbaepy;

©) Ilepesectn noTyIeHAYO NPOIPAMMY B MAIINEHEI KOX;

B) Onmcate DOCASIOBATEARHOCTE JSHCTBHIT 110 3AIICH H BRINOIHEHHIO TIPO-

rpaMMel Ha 1a00paTOpHOM cTeHIe « Y MIC»:

r) Jlna KaKIoro 3Tana BHINOTHSHIA NPOrpaMME] 3alICaTh COAEPKIMOS He-

MOJIB3YEMBIK: MICEK MAMATIL PErHCTPOR, perucTpa (Iaros;

1) IpennoxuTe BO3MOKHEIE ANLTEPHATHBEL TI0 PEIIEHN0 3aTaH.

3ananme:

anncars nporpammy «Yupasnenne JsyxnosuuponHol narpyskoity. Cunrars,
910 HHQOpPMALNA [0 «KOHTPOTHPYeMOil BeTHMHHE», MpoxXoasmeil 1epes MOOyIE
ATIIT, cunrmieaerca ¢ mopta «02h» (T.e. mpexcrasiera 4ucaoM ot «00h» xo
«FFh»). Hadgopmamis mo «3ajasmi BeIIYITHLD, aHATOTITTHEIM 00pa3oM CHHTEH-
Baerca ¢ mopta «01hy». CaM ACHOTHATENBHEIT MEXaHHIM TOJKTIONEH K BEIXO0JAM
nopra «03 .
Ynpasnenne peainiosatk: nojadeil curaana Ha 3 Bexona (D2) nopra «03h» ecin
HCTOMHUTETHEIT MEXAHHIM HEOOX0ANMO OTKPHITE B CTOPOHY «00IbInes: 0 noaa-
deii curHara Ha 6 sexoa (D5) nopra «03hy ecnn HenonEHTeNbHBIT MeXaHH3M He-
0DXOAHMO OTKPEITE B CTOPOHY «MEHbBIIIE) .

IK3AMEHAIIHOHHBINA BHIET Nol1

1. CxeMsl apOHTpaka: ONPOCHBIE CXEMBEI.
2. BuyTpeHnHne N BHENIHNE CBY3H B MHKPOKOHTpolepax. TaliMepel.
3. 3anaua.
[Moneayace cucremoll xomawn mukponponeccopa KPS80MKS0 (mabopatoproro
creana «YMK») cosmars nporpaMmy 0o 3alaHii, npelioxkeHHoMy Hike. Ilpn
ITOM HEOOXO0IHMO:

a) Hameats 3aKOHYeHHYIO HPOTPAMMY Ha A3bIke «Accembuep»;

©) IlepeBectn nomy4eHHYO NPOrPaMMy B MalINEHBIT KO,
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B) Onuecats nocneIoBaTeIEHOCTE TeiiCTRIN Mo 3aMCH H BRIMOTHEHHIO TIPO-

rpaMuMel Ha n1abopaTopHoM cTeHIe « Y MIs;

I‘]' ,H}]H KaGEDOTr0 3TAlla BHITOIHEHHA NporpadMMb] 3allHCATE COAECPERIMOT HC-

IOTBIYEMBIX: SU€EK MAMATH, PETHCTPOB. perucTpa (praros:

1) IpennoxnTe BOIMOKHEIE ATBTEPHATHBEL MO PEMISHITIO 3A1a%H.

Jananne:

HHH}IC aTh OpOorpaM:My ITo HAXOEICHIH MONT0RHETETEHBIX THCEN PACITOIOKREHHBIN B
IneMeHTaXx MaccHBa. MacciB pacmonaraercs HaunHad ¢ agpeca «0BCCh» mo az-
pec «0CFFhy». Obmee konmaecTBO DOTOKITENBHEIX SHCEN PACTIONOKHTE B A1eiike
naMst no agpecy «0A00h», dakT HAXOAIEHHS MONOKHTENEHOTO MHCIA CHIHA-
TH3APOBATE NoJaueii Ha BeIXoa nopTa «0lhy exwnnme: 8 crapmmit Gaitt (D6).

IKIAMEHAIIHOHHBIH BHJIET Nel2

I. Metons nossmmenns >¢pexTnBEOCTH 0OMEHA MO INMHAM B MHKPONPOLECCOP-
Hoil cucteme, [TakeTHEIT pesaiM, KOHBeliepH3aINS TPaH3aKITHiL
2. BuyrpenHne H BHENIHHE CBA3IH B MIUKPOKOHTpoMIepax. [Iponeccopsl coObITHIT H
MOJIYITb OpephIBAHHIL.
3. 3anaua.
[Tonpsysace cucremoil komael Mukponporneccopa KP580MKS0 (maboparoproro
cregaa «YMK») coznars mporpammy mo sagaHmio, npemtoxennoMy miske. Ipn
ITOM Het0XOIHMD:

a) Hamicars 3aK0HE4eHHEYIO IporpaMMy Ha A3blke «Accembaepy;

0) ITepegecTn noay4eHAY IO OpOrpaMMy B MaIINEHBIN KOI;

B) OnmcaTe mocnen0BATENBHOCTD JEHCTBHI 10 3a0HCH I BHIIOTHEHHID TIPO-

rpaMuMel Ha 1adopaTopHoM cTenae «Y MKx»:

r) Jinsa xaxnoro 3Tana BRIMOTHEHNS OpPOrpPaMMBbl 3alHCaTh COdepXHMOe HC-

MOIb3YEMBIX: A1eeK MAMATH, PETNCTPOE, perucTpa (hIaros;

1) Ilpenno&xiTh BOIMOKHEIE ATLTEPHATHRE N0 PEIIEHHIO 3a7A9H.

3anaHue:

Co3math MporpaMMy 0O HaXoikIeHH0 HanOoIkINero 4HcIa B MacclBe 4lcel, pac-
MONOXKEHHOTo B mMaMATH HaunHad ¢ agpeca «0BACh» mo agpec «0A00h». Haii-
AeHHOS MAKCHMAIBHOE UICI0 COXPAHHTE B namMati 1o aapecy «0BFFh».

IKIAMEHAITHOHHBIH BHJIET Ne13

l. Merons noesimennsa »¢dexTneHOoCTH 06MEHa MO IMIMHAM B MHKPOIMpPOIEccop-
Hoif cuereme. [TpoTokon ¢ pacmiennennem TpaH3aknmii, yBeIMMeHNe MOTOCH MPo-
MYyCKAHIA, YCKOpPeHHe TPaH3akKInii, noseineHne »pdekTHBHOCTH ¢ MHOMKECTBOM
BEAYIIHX.

2. AnnapartHele cpeicTBa MHKpoKoHTpomiepoB. (JcoDeHHOCTH PEeXIMOB IHEPTO-
norpebnenns. TakToBBIE TEHEPATOPEL.

3. 3anaga.
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[Tonpavace cucTeModl KoMana Muxpornponeccopa KP380HMKS0 (naGopatoproro
creada «YMK») cozpare mporpamMmy Mo 3aiaHmio, npertoxeHHoMy mitke, Ilpn
ITOM HEODXOIHMO:

a) Hamrcarts 3akoHYeHAVIO IPOTPAMMY Ha A3bIKe «Accembuaepn;

0) Ilepepectn nony4eHAYO OPOrpaMMy B MaIINHHEIT KO

B) Onmncath nocne oBaTens-HOCTh AellcTBI 110 3alicH H BRINONHEHI TIPo-

rpaMMbl Ha 1adopaTopHoM cTerae « Y MK»n:

r) JIng xammoro 3Tama BEIMOTHEHHS NPOrPAaMMBl 3aIIHCATE COIEPKIMOe He-

MONb3YeMBIX! SUeeK MAMATH, PerICTPOB, perucTpa iaros;

i) HpeanoxnTs BO3MOKHBIE ANBTEPHATHBREL TI0 PEIIEHN0 3a7a4IL

3ananne:

Cospate nporpaMMy No HaxoAJeHHI0 HAMMEHBINSTO MIICAA B MACCHBE HHCEN, pac-
MOTOKEHHOTO B OAMSTH HawnHad ¢ anpeca «0Allh» no agpec «0B00h». Haiinen-
HOE MIHIMATEHOS 9HCI0 COXPAHHTE B namsati no aapecy «0BFFhy.

IKIAMEHAIIHOHHBLINA BHJIET Neld

I. Mukponpoueccop — 0CHOBHOI MpHHLMI PAbOTHL.
2. AnnaparHele cpencTea obecnmedeHs HalekHoH padOTBl MHKPOKOHTPOILIEPOS.
Cxema dopuuporaHns curgana copoca, 670K JeTeKTHPOBAHNA, CTOpPOKeBoil Taii-
Mep.
3. Banava.
[Tonp3vace cuctemoill komann mukpompoueccopa KP580HKS0 (mabopatoproro
cregaa « YMK») coznars nporpaMuay 0o 3afaHimio, npeuioxeHHoMy Hicke, Ipu
ITOM HeOOXOAHMO!

a) Hamcars 3aK0OHYEHHYIO IPOrPAMMY Ha A3bIKe «Accembuep»:

©) [lepesecTn NoIyUeHAYK OPOIrPAMMY B MalIHHHBI KO

B) Onmcate nocaeIoBaTelbHOCTS JelcTEHII 10 3anicH I BRNOTHEHHK Npo-

rpaMMBl Ha 1adopaTopHOM cTerae « Y MK

r) JIna xa#noro sTana BRINOIHCHHA OPOIPaMMBbl 3allACATh COAEPKIMOE HC-

HONb3YEMBIX: A9eeK MaMATH. PErUcTPoE, periucTpa duaros;

1) IlpenToaIITe BOIMOKHEIE ATLTePHATHBE 110 PEeIeHHi0 3a7aTH.

3ananne:

CocCTaBHTE IPOrpaMMy 10 BeMHcIeHHO dopyynsl: a4 =alx a2 —a3 . Incno «al»
pacnonokeno B mamara no agpecy «OFFBwe, uneno «el» cunreBaercs ¢ nopra

«Olh» «D», @1ncno «a3» pacnonokeno B perucrpe «En. Pesymtar — mncno «ad»
nepecaars B 0opt « 02y,

IK3AMEHAITHOHHBINA BHJIET Nel5

l. Mukponpoueccop — pVHKIHOHATEHAR CTPYKTYpA.

2. JlononsurensHBle MOIYIH MHKPOKOHTpO/LTepa. Moaynn nmocneaoearebHOTO I
napamiensbHoro Boga/seisoxa, AL m ITATI
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3. 3anaga.
[Tonesyace cucremoll xomaHa mukpornponeccopa KP380HMKS0 (madopatropHoro
CTeHaa {thH] CO30aThsE MpoTrpaMMy MO 3aJadiio, NpelIo@meHHOoMY HILRE. Hp[l
ITOM HEODXOIHMO:

a) Hamicars 3aKoH9eHHYIO IPOrPaMMY Ha A3bIKe «AcceMbaeps;

©0) llepesecTn nonyuyeHHYIO OpOrpaMMy B MallHHHEIN KO

ﬁ:l Onmeats MOCHETOBATETEHOCTD ,[[Eﬁﬂ'IB]ﬁi 10 3alicH I BHIMOTHEHHK Mpo-

rpaMMel Ha 1abopaTopHOM cTerae «Y MIKn:

r) Jlns Kaxaoro sTaa BRIIOTHEHIA OPOrPaMMB] 3aliCcaTh COTEPIKIIMOS HC-

MOIb3YEMBIX. AMCEK TAMATI, PETHCTPOB, perucTpa fuiaros;

a) Hpeanoxume BOIMOKHEIE ANBTEPHATHBEL TI0 PEIIEHTIO 3ATAYH.

3ananme:

Co3maTh MPOrPaMMY IO COPTHPORKE dHCen cYHThIBaeMbix ¢ mopra «03hn. Obmee
KOMHYecTBO obpabaTeiBacMEIX UceT TpHauars. Ecan uncno donsme 21h. 1o ero
HEGﬁXDHHMﬂ pasMecTiTE B MACCHBE, PachnolodeHHOM HAYNHag C  ajgpeca
«0A00h». Ecm uncno mensme 21h 10 ero HeoOxoanMo pazMecTHIR B MAaccHBE
naMaTH Hauneaa ¢ agpeca «0B00hs», Ecin cpenn uncen naiinerca pasaoe 21h, To
OporpaMMy HeoOX0JHMO OCTAHOBHTH, A MOPAJKOBELI HOMEp IAHHOTO YIHCIA CO-
XPAaHHTE B perucrpe A

IKIAMEHAITHOHHLIN BHIET Nel6

L. [TaMATE B MUKpOIIpOLIECCOPHOIT CHCTEME.
2. IMpoekTHpoBaHie NHQPOBBIX CHCTEM Ha OCHOBE MEKPOKOHTpoLIepos. OcHOB-
HEIE STAIIEL.
3. 3anaga.
[Toneaysce cueTemoil komaHn muxponponeccopa KPSSOMKS0 (naGoparoproro
crenfa «YMK») cosgare nporpammy no zanasmwo, npeanoxeHHomy Hicke. Ipn
ITOM HEOOXO0MHMO:

a) Hammears 3akoHYeHHYIO0 IporpaMMy Ha A3blke «Accemiaep»;

0) [lepepecTn noayueHAY O OPOrPaMMy B MAINHHEHEIT KO

B) Onucats NOCNSI0BATENLHOCTE JeiiCTBIH 10 3aMICH H BHIIOTHEHHIO TIPO-

rpaMMEel Ha 1adopaTtopHoM cTeHae « Y MK

r) J{ng Kasknoro 3Tana BHINOIHEHNS OPOTPAMME] 3alIACATE COAEPKHUMOE HC-

HOJE3YEMBIX! f1€eK MAMATH, PerucTpoR, perucTpa duiaros;

1) Ipeanoxirms BOIMOKHEIE ATBTEPHATHBEEL IO PEIICHMIO 3adatH,

3anaHue:

Hamncate nporpaMmy mo mepexade 100 umcen, pacnono#keHHBIX B IMAMSTH HAYH-
Haf ¢ agpeca «0B00h», B Maccne pacnionokennsiii paunaag ¢ agpeca «0F00». Ilpn
ITOM HeoOXOIHMO HPOBECTH MOJCTeT HyAeBhIX HHcel, o0llee KOIHIecTBO KOTo-
pBIX, HeoOXO0IIMO coXpasHTE B peructpe C.
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IK3AMEHAIIHOHHBINA BHIET Ne17

I. Mukponponeccop — pVEKIMOHATTAHAL CTPYKTYpPA.
2. TlpoekTapoBanie nHdPOBLHIX CHCTEM HA OCHOBE MHKpPOKOHTpoLlepos. Paipa-
DOTKa 1 OTJIALKA ANNAPATHBIX CPelcTB.
3. 3amaua.
[Tonp3vack cmeTemoil komann mukponponeccopa KPSBOMKS0 (naGoparoprore
crenna « YMK») co3nars mporpaMMmy mo 3afaHii, npemnosxkenHomy Huke, Ilpu
ATOM He0OXOIHMO!

a) Hamicaths 3aKk0HY9EHHYIO TIPOTrPaMMY Ha 93bike «Accembmep»;

©) IepeeecTn noay4eHHYO NPOTPAMMY B MATIHHHEIT KOT;

B) Onucate nocneloBarelkHOCTE ASHCTRINL O 3AMICH H BRIMOTHEHIIO TIPO-

rpaMMel Ha nadopaTopHoM cTerae « Y MKn:

r) [na xaxnoro 3Tana BREIMIOTHEHHA NPOrPAMME] 3allHCATh COAEPEKHMOE HC-

MOJIb3YEMbIX: AUeeK NaMATH, PETHCTPOB, perncTpa ¢aros;

1) Ilpennoxirms BO3IMOKHEIE ANbTEPHATHBEL O PEINSHMIO 3a1a%I.

3ananme:

Hamicats nporpaMMy 0o aHajlIH3y MaccHBa HHCEN, PACTIONOKEHEEIX B MAMATH Ha-
ynpag ¢ agpeca «0B00». Obmee komrdecTso odpabaTeBaeMerx 1icen passo 50.
KomriecTso DOM0ENTESIBHBIX 9HceT coXpanute no aapecy «DF00». xonngectso
geTHRIX 0 agpecy «0AAQ», XKonHYecTRO HYJIeBRX nepexats B mopt 01h.

IK3AMEHAIIHOHHLINA BHJIET Nel8

l. [TamaTe B MEKpOTIpOLIECCOPHOI CHCTEME.
2. IlpoekTnpoBasie mHPOBEIX CHCTEM HA OCHOBE MHKpOKOHTpoiwtepos. Paspa-
DoTKa 11 0TJIaJKa NPOTPAMMHEIX CPelcTB. 3aKOYHTeNbHbBIe 3Talkl OPOeKTHPOBa-
HHSA, COBMeCTHas OT/IajKa.
3. 3amava.
[Toresyscs cmeremoll xKomana muxponpoueccopa KPS80HMKS0 (rzaboparopreoro
creana « YMEK») cospars nporpaMMy no zajaHmio, npetoxerHomy Huxe. ITpn
3TOM HeoOXOOHMO:

a) Hamicars 3akoHYeHHYIO IPOTpaMMy Ha A3bIKe «AcceMbmep»:

©) IleperecTn noryueHHYIO ODPOrpaMMy B MAlIITHHKIN KO/

B) Onmcats DOCAeI0BATENLHOCTS JelicTBHIl N0 3anicH H BhIIONHEHH Tpo-

rpaMMel Ha 1abopaTopHOM cTeHae « Y M

r) Jing xamgoro 3Tana BHINOTHEHHA OPOrPAaMMBbl 3allHCATh COAEPKUMOE HC-

MOMB3YEMBIX: AICEK MAMATH, PETHCTPOB, perucTpa (praros;

1) IpennoxnTe BO3MOKHEIE ANBTEPHATHBEL TI0 PEIISHMIO 3ATAYH.

Jananme:

Hamcats nmporpamyy mo obHapyAeHHK cpabaTeBaHug THOBX 3 03 7 DogKmo-
geHHRIX K 0opry 01h anckperanx garanka. Ilocumrats obinee KommMecTBO TAKIX
cpabateiBanmii 3a 10 MuayT. CuuTaTh, 4T0 Ka#AUbll TAKT KOMaHIbl MHKpONpoOLec-
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cop seinonHAET 3a 0,01 cex. [lomyaenHoe KommdecTBo cpabaTeiBaHMIl NepeIaTh B

nopt Olh.
CEMECTP 8

IKIAMEHAIHOHHBIA BHIET Nel

l. Coctar n HazHadeHne cemeiicTs PIC n AVR kontponnepos.
2. Mukpoxonrpomneps PIC n AVR: cimerema xomana — nepedens u dpopMar Ko-

MAHL.
3. PaspaboTka yerpoiiete Ha Dase OMHOKPHCTATBHBIX MHKPOKOHTPOITEPOB TS

pemieHa KOHKPeTHRIX 3ada4 (cTaHM, TaMkl, 0CODEHROCTH, MPIMeEp).

IKIAMEHAIIHOHHBINA BIIET No2

. MugpoxouTportepsl oractbHEX noarpynn cemeiicts PIC u AVR, ocobenno-

CTH H OTIHIHA.
2. Muxpokontpoaneps PIC m AVR: enerema xoMana — xoManae! pabots ¢ daii-

TaMH I OHTaMH.
3. PaszpaboTka ycTpoilcTE Ha Oaze OJHOKPHCTATBHBIX MHKPOKOHTPOITIEPOB LIS

penreHna KOHKPETHBIX 3a/a4 (CTajum, 3Takl, 0CODSHHOCTH, IPIMEp).

IKIAMEHAIMOHHBIA BIJIET Ne3

l. OcnoBabie Texanmdeckne xapastepucturn PIC uw AVR.
2. Mukpokorrponiepsl PIC n AVR: cucrema xoMasn — KoMaHIb YIpaBIeHAS H

pabOTEI ¢ KOHCTAHTAMIL
3. PaspaboTka ycTpoiicTe Ha 0a3’e OJHOKPHCTATBHBIX MHKPOKOHTPOIIEPOB [UIS
pelreHHs KOHKPETHBIX 3a/a4 (cTaJHA, ITAkl, OCO0EHHOCTH, IPUMEP).

IK3AMEHAIIHOHHBIN BHIET Ned4

L. Ocobennocti apxuTexTyps Oaszoprex Moneneid PIC n AVR.

2. Mukpoxourpomieps: PIC 1 AVR: ocobenHocTH mporpaMMHpOBaHIA I OTIal-
KIL.

3. PaspaboTra ycTpoilcTe Ha 0a3se OHOKPHCTATBHBIX MHKPOKOHTPOIUIEPOB 7
penieHHs KOHKPeTHRIX 3afa4 (cTaaHN, 3Tankl, 0cODEHHOCTH, IPHMEp).
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IKIAMEHAIIHOHHBIA BHJIET NoS

L. lpusunnsr padbotel MukpoxonTpotepos PIC n AVR: spemennas amarpamma
TAKTHPOBAHHA H IIMK/JIOB BBRITOTHEHHH [POTPAMMBl, OPraHH3ALNS TAMSTH IIPO-

[paMM H CTCRA.
2. Mukpoxourpontepsl PIC u AVR: paspaboTka mporpaMMHOTre KoJa — pasiHY-

HEI¢ acceMOepsl, 0bnIHe cBeeHNA, PeXIMEl PadOTH 0 YMOTIaHA.
3. PazpaboTka vcTpoiicT®s Ha Ba3e OJHOKPHCTATBHBIX MHKPOKOHTPOIIEPOB LIS
pelIeHHA KOHKPETHBIX 3a/a4 (cTaJHN, 3TAMkl, OCODSHHOCTH, IPHMEp).

IKIAMEHAIIMOHHBIN BHIET No6

. MukporxorTpotepsl PIC 1 AVR: opranmsanusa naMaTH J1aHHBIX.
2. Muxpokontportepsl PIC 1 AVR: pajpaboTka mporpaMMHOTO Kola — MeTKIL
MHEMOHHKH, OII€PAHIIB] KOMMEHTAPII, paciiHpeHna aiinos.

3. Pazpabotka verpoiicte Ha 6a’e OIHOKPHCTATRHBIX MHKPOKOHTPOILIEPOB IUIS
pemneHna KOHKPeTHRIX 3ai1a4 (CTaJlHH, Talkl, OCODEHHOCTI, IPHMeEp).

IKIAMEHAIMOHHBIN BIWIET Na7

L. Mukpoxompomieps PIC 1 AVR: pernerps cncenmanbHoro HasHavcHHA,
2. Mukpokortpoiepsl PIC n1 AVR.: paspaborka nporpaMMHOTo KoJa — INPeKTH-
BEl A3BIKA.

3. PaspaboTka ycrpoiicTs Ha Oaje OJHOKPHCTAIBHBIX MHKPOKOHTPOLIEPOB [UIA
PENIeHHA KOHKPETHBIX 3a11a4 (CTajum, 3Tamnel, oco0EHHOCTH. IPHMEP).

IKIAMEHATTHOHHBIH BHIET N8

. Mukpoxorntpomepst PIC 1 AVR: ocoberHocT BEIMOTHEHNA KoMaHT (BHIDOPKa

KOMAaHI, MpAMad H KOCBEHHAA aJpecalinn).

2. MuspoxorTponaeps PIC m AVR: paspaborka nporpammuore obecnievenns —
KOMIIOHOBIITHKH: MEHe/DKephl OHOMHOTeK . CHMY IATOPAL.

3. PaspaboTga verpoilcTs Ha Daje OJHOKPHCTAIBHBIX MHKPOKOHTPOLIEPOE [UIA
penreHnd KOHKPETHBIX 37134 (CTaJHN, 3TAlkl, OCOOCHHOCTIH, IPUMEp).

IKIAMEHAITHOHHBINA BILIET N:9

. MuxpoxorTponnepm PIC: oprammanng paGoThl ¢ BHEIIHHMH yCTpoilcTRBaAMH —
MOPTH BROAA/BBIBOJIA.

2. MugpokonTpomtepst PIC n AVR: npocreiinnmi MEKpOKOHTpOUIEpHBIN MaKkeT —
APXHTEKTVPA, CXEMa, TPHHIHIT OPraHi3aid 1 padoThL
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3. PaspaboTra yeTpoiicTBe Ha Da3ze OIHOKPHCTATBHBIX MOKPOKOHTPOITEPOB A
penIeHa KOHKPETHBIX 3a1a4 (CTaaun, dTamsl, 0CoDeHHOCTIH, IpIMep).

IK3AMEHAIIHOHHBIN BHJIET Nel0

. Mukpokoutponneps AVR: oprannsarms paboTsl ¢ BHEIIHHMH YCTPOHCTBAME —
MOPTHl BRBOIA/BBIBOIA.

2. MuxpoxorTtponrepsl PIC n AVR: cozganne japepmeHHEX mMporpaMM — onpoc
COCTOAHHA KHOTIKH 1 BBIBOJ €70 Ha HHINKATOP (CBeTONHON).

3. PaspaboTka yerpoiiete Ha Dase OMHOKPHCTATBHBIX MHKPOKOHTPOTITEPOB TS
pemieHa KOHKPeTHRIX 3ada4 (cTaHM, TaMkl, 0CODEHROCTH, MPIMeEp).

IKIAMEHAIIHOHHBINA BUIET Nell

l. MukpoxorTpomnepsl PIC 1 AVR: Mmonyne TaiiMepa n pernctp TaiiMepa.

2. Mukporkoutpomnepu PIC nm AVR: coimanme zapeplmieHHBIX mporpaMM — mHe-
MONB30BAHNIE CEMHCErMEHTHOTO HHIMKATOPA 1A KOHTPOJIA 38 COCTOSHHEM TyMO-
MEPOB.

3. PaszpaboTka ycTpoilcTE Ha Oaze OJHOKPHCTATBHBIX MHKPOKOHTPOITIEPOB LIS
penreHna KOHKPETHBIX 3a/a4 (CTajum, 3Takl, 0CODSHHOCTH, IPIMEp).

IKIAMEHAIMOHHBINA BHJIET Ne12

l. Mukpoxortpommneps: PIC n AVR: namars aanmsix 8 PII3Y (EEPROM)

2. Muxpokorrpomtepel PIC n1 AVR: cosmaHne 3aBeplueHHEIX IporpaMm — Ipo-
rpPaMMHBIE MeTOAL QOPMHIPOBAHNA 3aIEPAKI.

3. PaspaboTka ycTpoiicTe Ha 0a3’e OJHOKPHCTATBHBIX MHKPOKOHTPOIEPOB [UIS
penreHis KOHKPeTHRIX 3a7a4 (cTaHn, 3Tambl, 0CO0eHHOCTH, IPHMEp).

IK3AMEHAIIHOHHBINA BHJIET Nel3

1. MukporonTpomwieps PIC n AVR: oprannzanus npepeiBasii.

2. MuxpoxonTtpomwtepul PIC 1 AVR: coznanne sapepmeHHBIX mporpaMs — HEI-
MHHPOBAHHE 3BYKOBBIX CHIHATIOB.

3. PaspaboTra ycTpoilcTe Ha 0a3se OHOKPHCTATBHBIX MHKPOKOHTPOIUIEPOB 7
penieHHs KOHKPeTHRIX 3afa4 (cTaaHN, 3Tankl, 0cODEHHOCTH, IPHMEp).
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IK3AMEHAIIHOHHBIA BHIET Nel4

1. Mukpoxoutpostepst PIC 1 AVR: cnennansneie gpyHxmmm.
2. Cosganne 3aBepiIeHHEIX OporpaMM: IIOJaBleHHe Apede3ra KOHTAKTOB H IOJ-

cYeT KO ecTBa HAKATHI Ha KHOMKY.
3. MuxporonTpoaieps PIC m AVR: cosaanne saBeplneHHBIX NporpaMM — NoJjab-

TEHHE .-'I]}Eﬁﬂ.'il"ﬂ KOHTAKTORB N MOJACYET KOMHYeCcTBa HakaTHil Ha KHOTIKY.
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12, KAPTA OBECIHIEHEHHOCTH JJHCITHILTHHBI KAJIPAMHA
HNPODECCOPCRO-IIPEINOJABATEJNBCKOI'O COCTABA

JleKINOHHRI Kype — K.T.H., JoleHdT, Temmenko Jennc Anekceepin;

[IpaxTirieckme 3aHATIA — K.T.H., Zoneut. Tenmdenxo Jlennc AnexceeBns;

— K.T.H., cr.npen. bespykor Hukonafi Cepreesnt;

JlabopaTopHkIe 3aHSTHS — K.T.H., Jo1eHT, TeandeHko JeHNce AleKceeBH,

— K.T.H., cr.npen. bespykos Huxonait Cepreepuy.
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