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Pabouas nmporpamma coctaBiieHa B cOOTBEeTCTBUU ¢ OOpa3oBaTebHBIM CTAaHJAPTOM BBICIIETO 00pa-
30BaHUs HallMOHAIBHOTO UCCIEN0BATENbCKOTO saepHOoro yuusepcurera «MUDU» o Hanpasie-
HUI0 oAroToBKU 13.03.02 «3neKTposHepreTuKa U 3IEKTPOTEXHUKA MPO(UIIH TOATOTOBKU
«ONEKTPONPUBOJ U ABTOMATUKAY.

1 IEJIM OCBOEHUS YYEFHOM JTUCIATLIIMHBI

OCHOBHBIMH TIEITISIMHU KypcCa SIBIISIFOTCS:
- BBIpaOOTKa Y CTY/IGHTOB MIPEACTAaBICHHE 00 MH)KEHEPHOU OJTOTOBKE;
- TEOPETUYECKOE M MPAKTHYECKOE U3yYCHHE COBPEMEHHBIX MHKPOIIPOILIECCOPOB U
MHUKPOKOHTPOJLIEPOB, IPUMEHSEMBIX B YCTPOMCTBAX aBTOMATUKH, dJIEKTPOIPUBOIA U
pPOOOTOTEXHHUKE.

2 MECTO YUYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

B cooTBeTcTBUM ¢ KPEIUTHO-MOAYJIBHOM CHCTEMON MOArOTOBKM OaKajJaBpOB IO HaIpaBJe-
Huto 13.03.02 «DnekTposHepreTuka U AJIEKTPOTEXHUKA» JTaHHAs ydeOHas TUCIUIIIIMHA BXOJUT B
6a30ByI0 YaCTh OCHOBHOI'O pa3jienia 00s3aTeNIbHbIe JUCIUTUINHBL.

Jjig ycTienmrHoro OCBOGHMsSI Kypca y CTyJeHTa MPH MOJIyYeHUH NMPEAIIECTBYIOIEro 00pa3oBaHus
JOJKHBI OBITH c(HOPMUPOBAHBI KOMIIETCHIIMU B PE3yJIbTaTe U3YUEHUS TUCIIUILIHH:

«TeopeTnueckne OCHOBBI AJIEKTPOTEXHUKN»;

«MupopmaTuka;

«BpruncnuTenbHbIE METO/IbI B PEIIEHUN NHKEHEPHBIX 33]1a4%;

«OCHOBBI IPOMBIIIJIEHHON IEKTPOHUKNY;

«OCHOBBI MUKPOTIPOLIECCOPHOUN TEXHUKH.

OOuienH)KeHepHbIE HABBIKH, IOJYYEHHBIE NMpPU HM3YyYEHHU Kypca «MHKpOMpOIecCOpHbIE
YOPaBIISAIONINE YCTPONCTBA», HE TOJIBKO MOBBIMIAIOT OOIIENPO(ECCHOHABHBIN YPOBEHb 00ydYaro-
IIErocsi, HO ¥ HEOOXOIUMBI JJISi MCIOJIb30BaHUS B MPOILECCe M3YyYeHHs OyIyHIMX CHEelHaTbHBIX
JUCLUTIINH.

Jucuumimza « MUKpOIpOIIECCOPHBIE YIIPaBIISIIOIIME YCTPOMCTBay n3ydaercs Ha 5 Kypce B 9
cemecTpe. YKa3aHHas JUCHUIUIMHA SBISIETCS OAHOW U3 BAXKHEHMIINX U UMEET KAK CAMOCTOSITENIbHOE
3Ha4YeHHUE, TaK U ABIsETCS 0a30i I MOATOTOBKHM 0aKalaBpoB JaHHOTO HampaBieHus. JlaHHas quc-
LIUIUIMHA MO3BOJISIET chopMHUpOBaTh 3HAHUS, HEOOXOAUMBIE B MPOGEeCCHOHAIBLHONW NeSTENIbHOCTH
Oakamnaspa.

3 POPMUPYEMBIE KOMIIETEHIIMU U IINTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYuusepcanbhpie (YK), obmenpodeccuonansupie (OIIK) u (wnm) mpodeccnoHanbHbIC
(ITK)xommneTeHmmn

Konx u HaumeHoBanue komme- | Koq 1 HauMeHOBaHHe MHAMKATOPA JOCTHKEHUS KOMIIe-
TeHIHH TeHINH

OIIK-2 Cnocoben paszpabarteiBath | 3-OIIK-2 3HaTh OCHOBHBIC IPUHIIUIIBI M TPEOOBAHUS

JIITOPUTMBI U IIOCTPOEHHUS aJITOPUTMOB, CHHTAKCHC S3bIKa
KOMIIBIOTEPHBIE ITPOrpaMMBbl, MPHU- | IPOrPaMMHUPOBAHUS

TOJIHBIE IS V-OIIK-2 YMmerb pa3zpabaTbiBaTh alrOPUTMBI IS
MPAKTUYECKOTO IIPUMEHEHUS peleHus MPaKTHYECKUX 3ajjad COrJIacHO

MpCaABABIACMBIM Tpe6OBaHI/I$IM

B-OI1K-2 Bnagets cpeoit mporpaMMUpOBaHUs U
OTJaJKU AJIsl pa3pabOTKH MPOTrpamMMm JJist
MPAKTUYECKOT0 MPUMEHEHUs




B pe3ynbrare 0OCBOGHUS IUCIUILTUHBI CTYIEHT JOJDKEH:
3HaTh:

- aApXUTEKTYpy MUKPO-DBM M MHUKpONIPOLIECCOPHBIX CUCTEM; CTPYKTYpa MHUKPOIPOILIECCO-
pa; CTpyKTypa KOMaH] U uX 00paboTKa; MHTepdeiic MUKPOITpoIleccopa; MporpaMM-Ho-amapaTHble
cpeacTBa oOpalleHHs K BHEIIHUM YCTPOMCTBaM; MarucTpalyd KOHTPOJIEpa; MOJCHCTEMBl MaMsATH
MHUKPOIPOIIECCOPHOTO KOMIUIEKCA; IMOACUCTEMA BBOJA-BBIBOJIa MUKPOIPOIIECCOPHOTO KOMIUIECKCA;
1 po-aHAIOTOBBIA IIpeoOpa3oBaTesib M aHAIOTO-UM(POBOM IMpeodpa3oBaTenb; CONPSHKEHUE C
MUKPOIPOIIECCOPHBIM KOMILIEKCOM; IOJICUCTEMa MPEPBIBAaHUS; TOJCHCTEMA MPSIMOTO AOCTyHa K
NaMsTH; CTPYKTypa COBPEMEHHBIX MUKPOIIPOILIECCOPOB U OJJTHOKPUCTAIBHBIX MUKPO-OBM; cpaBHU-
TeNbHAs XapaKTepUCTHKa MUKPO-OBM miisa paznuyHbeix obsacTeil mMpuMeHEHHUsT; 0COOCHHOCTH IKC-
IUTyaTaluy U CEPBUCHOTO OOCITY>KUBAaHUSI MUKPOIIPOLIECCOPHBIX CHCTEM.

Ymersb:

- OCYIIECTBISATH cOOp, 00pabOTKy, aHAM3 M CHUCTEMAaTU3AlUI0 HAyYHO-TEXHUUYECKON WH-
dopmManMu MO TeMe HUCCIECNOBaHMI; W3ydaTh CHCIHATIBHYIO JUTEpaTypy W IPYryl HaydHO-
TEXHUYECKYI0 MH(POPMALIUIO, JOCTHKEHHUS OTEUECTBEHHON M 3apyO0eKHOM HAayKH U TEXHUKHU B 00-
JACTU YCTPOMCTB MUKPOIPOIIECCOPHONW TEXHUKHU; TMPOBOAUTH IKCIIEPUMEHTAIBHBIC UCCIICIOBAHHS
00BEKTOB MUKPOIIPOLIECCOPHOI TEXHUKHU C IENBI0 MX MOACPHHU3AIMU WM CO3AaHUs PEIIeHUi; co-
CTaBIISITh ONMMCAHMS MPOBOJAUMBIX MUCCIICOBAHH, TOTOBUTH JAHHBIE JIJISI COCTABICHHS OTYETOB, 00-
30pOB M JPYroi JOKYMEHTAIMH; BBIMOJIHATH MaTEMAaTHYECKOE MOJICIMPOBAHUE CTPYKTYp, MpHOO-
POB WJIM TEXHOJIOTUYECKUX IPOIECCOB C IIETbI0 ONTUMH3AIMHA WX MapaMeTpOB; YYacTBOBATH B
MPOEKTUPOBAHNUHN, KOHCTPYHPOBAHUU U MOJIEPHU3ALUHN MPUOOPOB U YCTPOHCTB MHUKPOIPOLIECCOP-
HOW TEXHUKH Ha CXEMOTEXHHUYECKOM U JIEMCHTHOM YPOBHE; pa3padaThIBaTh MPOEKTHYIO U pabo-
YyI0 TEXHHYECKYIO JOKYMEHTALUI0, 0QOpMIIATh 3aKOHUEHHBIE HayYHO-UCCIIEI0BaTEeIbCKIE U TPO-
€KTHO-KOHCTPYKTOPCKHE PabOTHI.

Baanern:
- HaBBIKaMH MPOTPaMMHUPOBAHHS MUKPOIPOIIECCOPOB;
- MeroxamMH o0pabOTKH, aHAIM3a U MPEICTABICHUS PE3YIbTaTOB IKCIIEPUMEHTAIBHBIX UCCIIe-
JIOBaHUM;
- Cpemoil MporpaMMHpOBAaHUS M OTIAAKH I pa3pabOTKH MpOrpamMMm Uil MPAaKTHYECKOTO
MIPUMEHCHHS.

4 BOCIIUTATEJIbHBIN IIOTEHIIUAJ IUCITATIIUHBI

HGHI/I U 3a4a44 BOCIIMTAaHHA, BOCIIUTATCIIbHBIN IIOTCHI A AUCLHUIIIINH:

Hampasnenus/menu Bocnu- 3amaun BocnuTaHus (ko) BocnurarenbHBId MOTEHIMAN — IUCIH-

TaHUs ILJTMH
[Ipodeccuonansuoe u Tpy- DopmupoBaHue ncuxono- lcmoap3oBaHUE BOCIMUTATENHLHOTO IIO-
JIOBOE BOCITUTAaHUE TMYECKOH TOTOBHOCTH K & TEHIMala JUCHMILIMH oluienpodeccuo-

npoeCCHOHATBHON J1esi- HaJIbHOTO MOIYJS JUIsL: - GOPMUPOBAHUS
TEJTLHOCTH 0 M30paHHOW YCTOMYMBOTO HHTEpeca K mpodeccro-
npodeccuu (B15) HAIBHON NIEATENhHOCTH, MOTPEOHOCTH B
JOCTYDKEHUH  pe3ysibTara, TMOHUMaHWUS
(GYHKIMOHATIBHBIX OO0SI3aHHOCTEH U 3a-
Ja4d u30paHHOU MPOQECCHOHAIBHON Je-
ATENBHOCTH, YYBCTBa MpodeccrHoHalb-
HOW OTBETCTBEHHOCTH 4Yepe3 BBIMOJHE-
HUE Yy4eOHBIX, B TOM YHUCJIEC MpaKTHYe-
CKMX 33JaHuH, TPEOYIOIHUX CTPOTOro
COOJIIO/ICHHsI TIPaBUII TEXHUKH Oe3orac-
HOCTH W MHCTPYKIHH 1Mo padore ¢ 000-
pyIOBaHUEM B paMKax JabOpaToOpHOTO
paKTHKyMa




5 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

OO01mas TpyA0€MKOCTh IUCHIUTUIMHBI COCTABIISET 5 3a4eTHBIX equHull, 180 yacos.
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YKTYpa y4eOHO#l JUCUMIIJIMHBI.
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[Tpumeuanue: T — tecToBas pabora, K— KOHCIIEKT CaMOCTOSATENIFHO N3Y4aeMOr0 MaTepHara.




Kanenaapublii miian kypca « MukponpoiieccopHblie ynpapJjsiiolue ycTpoiicrsa» (9 cemectp)

AyIUTOpPHbIE 3aHATHS CamocrosiTejibHas padoTa
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3 J12, I1P2 3
2 4ac. luac
4 JI3, I1P2 3
2 4ac. luac
5 JI4, I1P3 3
2 yac. lugac
6 JI5, I1P3 3
2 yac. lugac
7 JI6, I1P3 JIP1, 4 3
2 4ac. luac 2 yaca
g J17, [1P4 JIP2, 4 3
2 4ac. lugac 2 yaca
9 J17, I1P4 JIP3, 4 3
2 4ac. lugac 2 yaca
10 JI8, [1P4 JIP4, 4 3
2 4ac. lugac 2 yaca
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AyoumopHuvle 3auamus (8 yac.)— 48. CPC — (8 uac.)—78.
O0o3HaUeHNA:

JI - nexunonnoe 3ansarue, [IP — npakruyeckoe 3ansrue; KP — kypcosas pabora;

JIP —maGopatopHbie 3aHATHS,



T - TecToBas paboTa, MPOBOJUTCS BO BPeMsl JIEKIIMOHHBIX 3aHATHUM;

K — KOHCITEKT 110 caMOCTOSITEILHO paccMaTpuBacMOMy TCOPCTUUCCKOMY MaTCpraly.

P — pedepar o Teme, KOTOPYIO BBIAAET PENOJABATEb.

Coaeprxanue 3aHATHII IO Kypcy « MUKpoONpouneccopHbie yIpaBIsomue yCTPOiCTBA»

= ® Z TeMbl JIeKIMOHHBIX 3aHATHH (384.)
= 4 =
1 2 3 4
1 3 JI1 Muxkpocxemsl LTAIT
2 3 2 Muxkpocxemst ALIT
3 3 JI3 HexkoTtopsie anemMeHThl KOMOMHAITMOHHOW JIOTUKH: IU(PPATOPHI U Jie-
U PaTopbl, MyJIBTUTIIIEKCOPHI U JEMYIbTHILICKCOPHI.
4 3 JI4 OCHOBHBIE IPUHIIUITBI AHATIOTO-IIU(GPOBOTO U MU(PPO-aHATIOTOBOTO
npeoOpaszoBanusi. Xapakrepuctuku UMC AT u HAIL
5 3 JI5 ITonynpoBonHuKoBas naMaTe. Mukpocxems! namsatd ROM, PROM,
EPROM, EEPROM, FLASH. AnpecHoe npoCTpaHCTBO U aapecalus
J16 O06o00m1eHHast CTPYKTypa MUKpOIpolieccopa. Y CTpOMCTBO yIIpaBJICHUSI.
OnepannoHHOE yCTPOHCTBO. MUKPOIIPOIIECCOPHI HA OCHOBE CXEMHOM U
MporpaMMHOM JIOTUKU. [IpUHIIUIIBI MUKPOTIPOTPAMMHOTO YIIpaBJIEHUs pa-
6 3 6otoit Mmukponpoueccopa. [Tamsates Mukpornporpamm. Cucrema KOMaHI.
Muxponporeccopsl ¢ nosHbM Habopom koman (CISC) u cokparnieHHbIM
Habopom koMan (RISC). Beimmonnenne koman Mukporpoieccopa. Op-
raHu3anys KoHBerepa. BcTpoeHHass Kol-namsTh.
7 3 J7 Mukponpoueccop STM32
JI8 Conpspxenne STM32 ¢ BHeniHel mamsAThio mporpamMM. CHHXpOHU3ALHS
paboThl MUKpOTIPOIIECCOPa: BpEMEHHBIC JHarpaMMbl CUTHAJIOB CHHXPOHU-
8 3 3aIM¥; MAIIMHHBIA TaKT ¥ MAIIMHHBIA UK. BpeMeHHbIe AuarpaMMbl 00-
palleHNs K BHEIUHEW MaMsTH.
JI9 BapuanTs! noctpoenus cucreMsl Ha ocHoBe STM32. PabGota B pexume
9 3 npepbiBanms. PaboTta B pexxume npsiMoro poctyna K namatu. [logkmoue-
HUE BHEIIHUX YCTPONCTB BBOJAA/ BHIBOJIA.
JI10 Cucrema koman STM32. Tunsl onepanioB. Bussl anpecaruu. Ac-
10 3 ceMOuepsl 1 Kpocc-acceMOuiepbl. OHOKPUCTATbHbIE MUKPOKOHTPOJUIEPHI.
0O0630p coBpeMeHHBIX MUKPOKOHTPOJLIEPOB. ["apBapackast apXUTeKTypa
MUKpo-OBM.
JlaGoparopubie padorsl (164.)
4-5 2 JIP1 Nzyuenue AL Mmukponpoueccopa.
6-7 2 JIP2 Nzyuenue LHAIT mukponporueccopa.
8 2 JIP3 N3ydenue nporpaMmHoOi Mojenu Mukpomnpoueccopa STM32.
9-10 ) 1IP4 [IporpaMMupoBaHu€e BEIYUCTUTENBHBIX (DYHKIIUN B MUKPOIIPOLIECCOPE

STM32.




Tembl npakTuyeckux 3ansaTui (184.)

1-2 2 ITP1 N3ydenue cumynsaropa MUKpokoHTposuiepa ADuC812.

3-4 2 I1P2 N3ydenue oTnanouHou miatel MUKpoKOHTposuiepa ADuC812.

5-6 2 I1P3 Pabota ¢ mporpaMMHBIM CUMYIISITOPOM MUKpOKOHTpoJiepa ADuC812.
Pabota ¢ MOHUTOPOM H KPOCC-OTJIATIUKOM MUKPOKOHTPOILIEpa

7-8 2 P4 ADuC812.
N3yuenne paboThl BCTPOSHHOTO aHAJIOTO-IIM(PPOBOTO MpeodpazoBaTes

9-10 2 [1P5

MHUKpOKOHTposuiepa ADuC812.

JlabopaTopHbBIil NPAKTHKYM 10 KYPCY

MeCTpa ¢ yue- Kypca, [o- MepomnpusiTiue no TeKy-
TOM JIeIICHUS DPSIKOBbIii HasBanue naboparopHoit paboTbl HIeMy ayJUTOPHOMY
TPYNIbl HA IBE | yomep pa- KOHTPOJIIO 3HAHUU
HOATPYIIIIBI 0O0TBI
1 2 3 4
W3ydeHue apupmMeTHKO-IOTHIECKOTO Ornpoc 1o KOHTPOJIb-
4-5 JIP1 ycrpoiictBa (AJIY) mukpormporieccopa.
HBIM BompocaM Kk JIP
N3ydenne crnocoOoB MpuMeHEeHUs Iemudpa- Onpoc no KOHTPOJIb-
- JIP2
6-7 TOPOB B MUKPOIIPOLIECCOPHBIX CUCTEMAX. Hb1M BompocaM K JIP
13 W3yueHnue nporpaMmMHON MOJIEIN MUKPO- Ornpoc 1o KOHTPOJIb-
8 npoueccopa KP580BMSO0. HbIM BopocaM K JIP
[IporpamMmmMupoBaHre BEHIYUCIUTEIBHBIX Ompoc 1Mo KOHTPOJIb-
9-10 JIp4 dysKumii B Mukpomnponeccope KPS80BMSO.

HBbIM Bomnpocam k JIP

[ToAroTOBIEHHOCTH CTY/ICHTA K BBHIIOJHEHHIO JTA0OPATOPHBIX pabOT OCYIIECTBISAETCS yTeM

YCTHOTO o1poca (110 KOHTPOJIbHBIM BOIIPOCaM METOAMYECKOT0 TOCOOUSI K BBITIOJIHEHUIO Jabopa-

TOPHBIX padoT).

CamocTrosiTesibHasi padoTa 00y4arOIMXxcs.

Homarnrane pabotsr (30 4.).

Cpoxku cnauu,
TpynoemMKocTb, .
HeJieJIs ce- TeMbl JTOMAaLIHUX 3agaHUH
Yyachel
MecTpa
1 2 3
3 10 B3anmHuoe npeoOpa3oBaHue Yucen pa3IHuHbIX CUCTEM
CUHUCIICHHUSL.
6 10 Apudmernueckre onepanuy Haj JBOMYHBIMU YUCIIAMH.
9 10 Omneparuu mpeodpa3zoBaHus IBOUYHO-IECATUYHBIX YH-
cell.




Pedepats (24 4.).

Cpoxu cnaun, | TpymoemkocTsb,

HeJ1eJIs ce- 4achbl Tembl pedepaToB
MecTpa Ha 1 pedepar

0630p coBpemenHbIx UMC moaynpoBOTHUKOBOM TaMsi-
1, FLASH-kapt u SSD.

NMC nporpammupyemoit noruku: [1JIM u IIJINC. Xa-
PaKTEPUCTUKH, UCIIOJIb30BAaHUE U POTPAMMHUPOBAHHE.

0O0630p COBPEMEHHBIX NIEPCTIEKTUBHBIX 32- 1 64-
Pa3psLIHBIX MUKPOIIPOLIECCOPOB Pa3IMYHBIX (PUPM-
n3rotoBuTenei. Ix cpaBHUTENbHASA OLIEHKA 10 COOTHOIIIE-
HHUIO «I.[GHa—HpOI/ISBO,Z[I/ITG.HBHOCTB».

MuxkpokonTtposeps! pupmel Intel, Motorola, Analog
Devices, Texas Instruments, MicroChip, Siemens.

10 24 Cucremnsie uatepgeiicel MII-cucrem.

CoBpeMeHHbIE KOMMYHUKALIMOHHBIE HHTEP(EHCHI.

KOMMYHI/IKaI_[I/IOHHbIe MUKPOKOHTPOJUICPHI.

CucreMbl peaJbHOr0 BPEMEHH.

[lepcriekTUBHBIE TPOMBILUICHHBIE KOHTPOJUIEPHI IS aB-
TOMATHU3AIMHU CUCTEM 3JIEKTPOIPUBOJA.

Hudposas o6padboTka nHGOpMAIUH.

[{udpoBbie cCUTHAIBHBIE TPOILIECCOPHI PA3TUIHBIX (HUPM-
IIPOU3BOJUTEIICH.

[ToaroToBKa K BBITTOJIHEHUIO U 3aIIUTE Ja00PaTOPHBIX PaboT, K IEKIIMOHHBIM U MPAKTHYe-
CKHUM 3aHATUSIM — 16 4.
IToaroroBka K cmade dK3amMeHa — 8 4.

6 THOOPMALIMOHHO-OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
Pekomennmamuu  ans mpemojaBaTeNis 10 WCHOJB30BAaHUIO  MH(OPMALMOHHO-

00pa3oBaTeNbHBIX TEXHOJIOIHH coepkaThes B «llonoxxeHnn o0 opraHU3alMOHHBIX (hopMax U Tex-
HoJIOTHsIX oOpa3zoBaTensHOro nponecca 8 HTU HUAY MUDW».

Mertoab! 1 (hOpMBI OpraHu3aul 00ydeHUs 10 TUCHHUILTHHE «OCHOBBI MUKPOTIPOLIECCOPHOM TEXHHU-
KHI»

MeToabl u popMbI aK- Buabl yueOHoi 1eATEJIbHOCTH
THUBU3AIUH ) r— [IpakTudeckue JlaboparopHsble CaMocTtosTenpHas
NesiTeJIbHOCTH 3aHATHUS paboThHI pabora cTyaeHTa
Pabora B komanze X X
Onepexaromiasi caMo-
CTOsITeNIbHAS paboTa X X X
MexaucuuIuIiMHapHOe
o0yJeHue X X X
[IpobiemHOe 00yueHue X X X
OO0yueHne Ha OCHOBE
OInbITa X X X
HccaenosaTenbckuil
METO]T X X
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OO6pa3oBarenbHble TEXHOJIOTUH, UCTIOIb3yeMble i1 (POPMUPOBAHUSI KOMITETEHIUI

[IpoBeneHue JIEKIIMOHHBIX 3aHITHIA 110 JUCIUTIIIMHE OCHOBBIBACTCSI HA aKTUBHOM METO/Ie 00Y-
YeHUsI, IPU KOTOPOH ydalllhecss He aCCUBHbBIE CIyLIATeNd, a aKTUBHbIE YUYACTHUKHU 3aHSATHS, OTBE-
YarolIMe Ha BOMPOCH! MpernoaaBarelns. Bompockl mpenoaaBarens HalelleHbl Ha aKTUBHU3AINIO TIPO-
1IECCOB yCBOeHHUs MaTepuana. [IpernonaBarens 3apaHee HaMe4yaeT CIIMCOK BOIPOCOB, CTUMYIIHUPYIO-
IIMX aCCOIMATUBHOE MBIIIJICHUE W YCTAHOBIICHUS CBSI3EH C paHee OCBOSHHBIM MaTEPHUAJIOM.

[TpakTHueckue 3aHATHUS MPOBOISATCS HA OCHOBE peau3allid MeToJa OO0ydeHHs JeWCTBHEM:
OTIPENICTISIOTCSA U CTABATCS MPOOJIEMHBIE 3a7aud, (POPMUPYIOTCSI KOMAHIbI, 3aCIyIIUBAIOTCS BapH-
aHThl perienus. [Ipu mpoBeneHUN NMpaKTUYECKUX U JTAOOPATOPHBIX 3aHATHM MpecHeayloTcs Cleay-
IOIUE [IEJTN: 3aKperieHUe U YriyOJIeHue 3HaHWi, YMEHUN 1 HABBIKOB B 00JaCTH MPOEKTUPOBAHUS
ANEKTPOMEXAHUYECKUX CUCTEM, Pa3BUTHE TBOPYECKOW WHKEHEPHOM WHULIMATUBBI, 3aKpeIljieHHE
HABBIKOB HCIIOJB30BaHUS CIIPABOYHOM W CIEIHUATBHOW TEXHHUYECKOW JHUTEepaTyphl, HABHIKOB BHI-
MOTHEHHS Tpadudeckoi paboThl M 0POPMIICHUS TEXHUYECKON TOKYMEHTAIIUH.

[IpoBenenue 1a00OPaTOPHBIX U MPAKTHUECKUX 3aHATUNA OCHOBBIBACTCS HA MHTEPAKTUBHOM Me-
To/ie OOy4YeHusi, MPU KOTOPOH yuariuecs: B3aUMOJECHCTBYIOT HE TOJIBKO C IpernojaBaTesieM, HO U
apyr ¢ apyrom. [Ipu 3TOM TOMUHHpPYET aKTUBHOCTH yUYalIMXCsl B Ipoliecce o0ydenus. Mecto mpe-
M0/1aBaTeNsl B MHTEPAKTUBHBIX 3aHATHUAX CBOJUTCS K HANpaBICHHUIO JEATEIbHOCTH yYallluXcs Ha
JOCTUKEHHE LIETEN 3aHATHUA.
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7 CPEACTBA JUIA KOHTPOJISAA U OHEHKHU

B naHHOM pasznene NpuBOAATCSA CPEACTBA Ul KOHTPOJIS YPOBHS TEKYLIEH YCIIEBAEMOCTH U
noctmxenns [TP V]I,

BOITPOCHI IJ1s1 CAMOKOHTPOJIA
B uem oTinuunsg cymmaropa u nojrycyMMaTropa.
Ha3naueHne cxeMbl YCKOPEHHOIO ITepeHoca.
Oynkuuun AJIY.
UeMy paBHa €MKOCTb aIpECHOTO TPOCTPAHCTBA MPU PA3PSAAHOCTH IIUHBI aapeca 11.
Ha3naueHnue 1 BO3MOXKHOCTH UCIIOIB30BaHUSA AT (PPAaTOPOB.
Yo Takoe «kapTa mamsTU» U IJIs Yero OHA UCTIOIb3YEeTCS.
YT0 TaKoe «IOKaJbHBINA aIPECH.
Yrto Takoe «0a30BBIi apecH.
B ueM oTiimune MUKPOIIPOLIECCOPOB HA OCHOBE CXEMHOM U IIPOTrPAMMHOM JIOTHKHU.
YTo Takoe «MUKpOOIIEpaLs».
UYro Takoe «MUKPOKOMaHa.

,_
SOXAANN R DD —

»—n»—m
N —

YTo Takoe «MHKPOIPOrPaMMBbI».
13. HepocTaTku MUKpOIMPOIIECCOPOB C PUKCHPOBAHHBIM HAOOPOM KOMAH]T.
14. T'me pacnosaraercsi cucTeMa KOMaHi MUKPOITPOIEccopa.

_‘
e

Kakue «peructpsr o0miero HazHaueHus» umeet MII 8080 u 11 4ero oHU UCTIONIB3YIOTCSL.
Hasnauenue peructpa SP.

,_
o

17. Haznauenwue peructpa PC.
18. TlocnenoBaTenbHOCTH BHIOOPKH KOJa KOMAHIbI U3 TIAMSITH.
19. Ocnosnsle rpynmns! komana MIT 8080.

20. Yro Takoe «rpepbIBaHUE.
21. Yto Takoe «3axBatT LIUHBIY.
22. Kakwue curnansl ucnoiszyeT MIT 8080 mpu oOpaiieHnn kK BHEITHEMY YCTPOUCTBY.
23. lloHsTHE MAIIMHHOTO TaKTa.
24. TloHgaTUe MAIIMHHOIO IIUKJIA.
25. Twunel mammHHBIX [TEKITI0B MIT 8080.
26. Bunst UMC namsaru.
27. Tunel oAHOKpaTHO porpammupyemsix 113V.
28. Tumbl MHOTOKpPATHO nepenporpammupyemMbix 113V,
29. Tunst UMC O3Y.
30. JocromnctBa u HegoctaTtkun UMC Flash-mamsru.
BOIIPOCHI K DK3AMEHY
1.  Cucremsl cuucienus. B3anmabie mpeoOpazoBaHus YUCe PA3TUIHBIX CUCTEM CUUCIICHHUS.
2. ®opMbl IpeACTABICHUS YUCET B MUKPOIIPOIIECCOPE.
3. JIBomuHas apudmMeTuKa (aaropuTMbl CIOKEHHS U BEIYUTAHU)
4.  JIBowuHas apudmeTHKa (aIrOpUTMbI YMHOKECHHS)
5. JIBonuHas apudmMeTuka (aaropuTMbl AEJICHUA)
6. Hasnauenue u GyHKIMOHMPOBAHUE MPHOPUTETHOTO MM paTOopa
7.  Ha3nauenue u QpyHKIIMOHUpPOBaHHE Jemudparopa
8.  Haznauenue m GyHKIMOHUPOBAHWE MYJIBTHILIEKCOPA
9.  Ha3nauenue U pyHKIIMOHHPOBAHUE HITMHHOTO (hopMupoBaTens
10. Xapakrepuctuku UMC noaynpoBOAHUKOBOW MaMATH
11.  Craruueckue O3Y
12.  Junamuueckue O3Y
13. ITamsate EPROM
14. Ilamsate EEPROM

12



15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.

30.

[Mamsts FLASH

AJpecHO€e MPOCTPAaHCTBO U apecanys

OO6oOmuieHHas CTPYKTypa MHKpOIMpoleccopa. YCTpOHWCTBO ympasieHus. OneparuoHHoe
YCTPOMCTBO.

Muxkpormpoueccopsl Ha OCHOBE CXEMHOM M IIPOrpaMMHOW JIOTHMKH. IIpuHIMIBEI MUKpOIpO-
TPaMMHOTO yIpaBJIeHHs padboToil Mukporporeccopa. Ilamsare Mukpomnporpamm. Cucrema
KOMAaHJ.

Muxpomnporeccop 8080. CtpykTypa mukpormnpoueccopa 8080.

Cucrema xomang 8080. Tunsl onepanaos. Buasl agpecamuu.

OynkiumonupoBanue u xapakrepuctuku UMC AT u LTAIL

Comnpsixenue 8080 ¢ BHemHel namsaTbio porpaMM. CHHXpOHM3anus paboThl MUKPOIIPOLIEC-
copa.

Pa6orta MII 8080 B pexume mpsiMOTO TOCTYTA K TaMSITH.

Pa6orta MII 8080 B pexxume pepbIBaHUS.

OpHOKpUCTAIBHBIE MUKPOKOHTPOJLIEPHI.

Cpena pazpabotku [1O mukponporieccopoB. Kpocc-accemoepsi.

BapuanTts! noctpoenus MII cuctemsl Ha ocHoBe 8080.

[ToaxmroueHre BHEIIHUX yCTPOMCTB BBoa/ BeiBoAa K MIT 8080.

Muxponpoueccops! ¢ monHbM HabopoMm komaua (CISC) u cokparieHHBIM HAOOPOM KOMaH/
(RISC).

BremmonHenue komana MuKporpoueccopa. OpraHuszauus KoHBeilepa. BcerpoeHHas kami-
MaMsATh.
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8. YHEBHO-METOAUYECKOE U HHOOPMAIIMOHHOE OBECHIEYEHHE
YYEBHOU JUCTIIUITJIMHBbI

1.1 OcHoBHas nuTepaTypa
Muxponpoueccopbli MUKPOINPOIECCOPHBIE YCTPOIicTBA [ DNIEKTPOHHBIN pecypc]: yaeOHoe mo-
coOue sl CTYACHTOB PHEPreTHUSCKUX crenunanbHocTel/ A.A. Bunorpanos [u ap.].— Dnek-
TPOH.TEKCTOBbIE JaHHbIe.— benropoa: benropoickuii rocy1apcTBEHHbIA TEXHOIOTHYECKUM YHHU-
BepcureT uM. B.I'. llyxoBa, ObC ACB, 2012.— 167 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/28360.— 3bC «IPRbooks», mo maposto ISSN:2227-8397Tun u3ganusi:
yuebHoe nocobue I'pud: rpud

Ky3un A. B. Mukpornporieccoprast TexHuka : yueonuk / A. B. Ky3un, M. A. )KaBopoHkos. - M. :
Axanemus, 2013. - 304 c. - (Cpennee npodeccuonanbHoe oopazoBanue. MudopmaTika u BeIYHC-
JUTENIbHAs TeXHUKA). - bubmmorp.: ¢. 301-302. - Jlonymeno M-Bom o6pazoBanus PO. Koa-Bo k-
3eMILISAPOB: Bcero — 10

Kanamnukos B. ., Hedenos C. B., Pannes I'. I'. DnekTpoHrKa 1 MUKPOTIPOLIECCOPHAsI TEXHUKA
[yaeO. niist By3oB] / mox pen. I'. I'. Pannesa - M. : Akagemus, 2012. - 368 c. - Jlonmymeno Hayu.-
METOJ. COBETOM IO MH(POpMAIL.-U3MEPUT. TEXHUKE U TexHonoruu Y MO B 0611. mpruOopocTpoeHHs
onToTexHUKHU. KoJ1-B0 3k3eMILIsIpoB: Bcero — 5

Muxyuus, A. B. Tludposie ycTpoiicTBa 1 MEKPOIIPOIIECCOPHI : yuebd.mocooue. - CII6. : BXB-
[TetepOypr, 2010. - 832 c. : un. - (Yuebnas nutepatypa ajs By3oB). - bubmnuorp.: c. 809. - [Ipeam.
ykas.: ¢. 811. - Pex. YMO nins crya. By3oB. KosimuecTBo 3K3. — 5

JlomoJIHuTeIbHAS JIUTEpaTypa

PycanoB B.B. MukporporieccopHble yCTpOHCTBA U CHCTEMBI [ DIIeKTpOHHBIN pecypc]: yueOHoe 1o-
coobue/ Pycanos B.B., [lleBené M.IO.— DnekTpoH.TeKCcTOBBIE TaHHBIe.— Tomck: ToMckuit rocy-
JApCTBEHHBIM YHUBEPCUTET CUCTEM YIPABIEHUS U paAHOIIEKTPOHUKH, 2012.— 184 c.— Pexum
nocryna: http://www.iprbookshop.ru/13946.— 3BC «IPRbooksy, monapo:to

Cvupnos FO.A.,CokosioBC.B., TutoBE.B. OCHOBBI MUKPO3JIEKTPOHUKH U MUKPOIIPOLIECCOPHOM
texuuknlznarensctBo:JlanbISBN:978-5-8114-1379-9 IN'on:2013 U3nanue:2-e uzn., ucnp.—496 crp.

YyedHo - MeToauueckoe odecnevyeHue
HOBBI MUKPOTIPOLIECCOPHON TEXHUKU» I CTyAeHTOB crienranbHocTu 210106 «IIpombliieHHas
anekTpoHuKay (Bcex popm obyuenus) — HoBoypansck, HI'TU, 2007. — 42c..
Metoanyeckre pyKOBOJCTBA Uil IPOBEICHUS Tab0paTOPHBIX paboT 1o Kypcy «MUKpOIporeccop-
HbIE YIPaBISIOLINE YCTPOHCTBa» (XpaHsaTcs Ha kadeape «[IpoMbliieHHas 3IEeKTPOHUKAY ay/l.
517).
KoMIiexTrl 5Kk3aMeHallMOHHBIX 33a4, OJJaHKOB TEKYIIEro TECTOBOTO KOHTPOJIS, pa3laTOuHbIe Ma-
Tepuainbl HaxoaaTcs Ha Kadenpe «[IpoMblnuieHHas 3JeKTPOHUKa» U BKIIIOYEHBI B coctaB Y MK/I.

NudopmanmonHoe  oOecmedyeHue  (BKJIOYAsl ~ MEpPEUeHb  PEeCypcoB  HH(POPMAIIMOHHO-
TEeIIEKOMMYHHUKAITMOHHOU ceTh « HTepHET)

1 http://nsti.ru

2 HayyHas Oubimoreka e-librari

3 ObC «Jlanby»

4 9bC «IPRbooks»
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOM

JUCHUIITINHBI
1. JIex1IMOHHEIE 3aHATHS:
- ayautopusi 606, ocHalleHHas! MPE3eHTAIlMOHHON TEXHUKOH (TMPOEKTOp, dKpaH, KOM-
MBIOTEP/HOYTOYK).
2. [IpakTrueckue 3aHATHS:

- KOMITbIOTEpHBIN Kiacc (aya. 503),

- nakeTsl [10 obmiero Ha3Ha4YeHHS (TEKCTOBBIE PEAAKTOPHI, rpadUUECKUe PEAAKTOPHI,

),

Windows XP Professional

noanucka Campus and School

HoroBop Ne 381-8773a ot

Agreement Ne 6679446 08.12.2014 1.

Windows 7 Professional noanucka Campus and School HoroBop Ne 381-8777a ot
Agreement Ne 6679446 08.12.2014 1.

Windows 8.1 noanucka Campus and School HoroBop Ne 381-8777a ot
Agreement Ne 6679446 08.12.2014 1.

Mathcad 14.0

JMIIEH3Us TproOpeTeHa 1o
noroBopy Ne 334C/511-2008
ot 21.10.2008 r.

Opera CBoOoano pacmpoctpansiemoe I10,
TUIEH3Us HE TpedyeTcs
Matlab
3. JlabopaTopubie pabOThI
- KOMITbIOTEpHBIN Kiacc (aya. 503),
- nakeTsl [10 obmiero Ha3HAYeHHS (TEKCTOBBIE PEAAKTOPHI, rpadUUECKUe PEAaKTOPHI,
),

Windows XP Professional

noanucka Campus and School

Horoop Ne 381-8773a ot

Agreement Ne 6679446 08.12.2014 r.

Windows 7 Professional noanucka Campus and School Horosop Ne 381-8777a ot
Agreement Ne 6679446 08.12.2014 r.

Windows 8.1 noamnucka Campus and School Horosop Ne 381-8777a ot
Agreement Ne 6679446 08.12.2014 r.

Mathcad 14.0

JUIIEH3MS TPHOOPETEHA 110
noroopy Ne 334C/5I1-2008
ot 21.10.2008 r.

Opera

CBoboaHO pacnpoctpansiemoe [10,
JUIIEH3US HE TpeOyeTcst

Matlab
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IIpunosxenne 1. Ilepeyenb yueOHO-MeTOANYECKOr0 00ecnieYeHHsI CAMOCTOAITEIbHOM pa-
00TBI CTYIEHTOB.

1. “Onexktponnka u HaHodekTpoHUKa” PI'OC-3 Bcex dhopm obOyuenms.- HoBoypansck: HTU
HUAY «MUDU», 2011.- 16 c.
2. benses A.E. CrannmapTt opranuzaiuu, TpeOoBaHus K 0(pOPMIICHHIO TEKCTOBOW JOKYMEHTA-

uuu CTO HI'TU -3-2009 .- HoBoypansck: HI'TH, 2009. - 57c¢., un.
KoMIuieK Tl 3K3aMEHAMOHHBIX 33/1a4, OJIAHKOB TEKYILETO TECTOBOTO KOHTPOJIS, pa3aaToy-
HbIe MaTepuanbl Haxoaarcs Ha kKadenpe «lIpombllIeHHAs 3IEKTPOHHUKA» M BKIIIOYEHBI B COCTaB

YMK]I.
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Hpnnome}me 2. MeToanuyecKkue YKazaHusd 1Jid CTYACHTOB 10 OCBOCHUIO NTUCHUIIJIMHBI.

Metoanyeckie yKazaHUsi IO OCBOSHHIO JUCHUILTUHBI «MHUKPOIPOIIECCOPHBIE YIIPaBIISIO-
[IMe yCTPOMCTBa» aJApecOBaHbl CTyACHTaM O4HOW (opmbl 00yueHus. (ucnurmimmaa «Mukpompo-
IIECCOPHBIE YIPABJISAIOIINE YCTPOUCTBAY U3Y4aeTCsl Ha MPOTSHKEHUH OJTHOTO cemecTpa (8 cemectp).
@dopma KOHTPOJISl IO UTOTAaM M3YyUEHUS — SIK3aMEH.

OCHOBHBIMHU BUJIaMU YUEOHBIX 3aHSATUH SBISIOTCS JICKIIUH, TIPAKTHYECKUE U JTa00paTOPHBIE
3aHSTHSL, KPOME 3TOr0 MPEAyCMOTPEHa CaMOCTOATEIbHAs paboTa CTyeHTa.

B xoze nexuuii paccMaTpUBaIOTCSl OCHOBHBIC MOHITHS TEM, CBA3aHHbBIE C HUMH TEOpeTHYe-
CKHE€ M MPAKTUYECKHE MPOOJIEMBbl, 1al0TCd PEKOMEHIAIUU JIsl CAMOCTOSITEIbHON pabOThl U MOATO-
TOBKE K TaOOPATOPHBIM U MPAKTUICCKUM 3aHSATHUSIM.

B xone 1a0opaTOpHBIX U MPAKTUUYECKUX 3aHATHH YIIyOJSIOTCS M 3aKPEIUISIOTCS 3HAHUS
CTY/ICHTOB I10 Py PAaCCMOTPEHHBIX Ha JIEKIHIX BOIPOCOB, Pa3BUBAIOTCS: HABBIKU 110100pa U U3y-
YeHUsI TUTEPATyphbl B 00JIACTU MPOEKTUPOBAHUS U IKCIUTyaTallMK 3JIEKTPUUECKUX MAIUH, HABBIKH
BJIaJICHUs] OCHOBHBIMHM METOJIaMHU aHallM3a U CHHTE3a AJIEKTPUUYECKUX MAIWH; METOJAMH U Cpe-
CTBaMH PEIIECHUSI OCHOBHBIX MPOOJIEM IMOCTPOEHUS U SKCILTyaTalluu 3JEKTPUUECKUX MAIIUH; METO-
JaM{ ¥ TEXHUYECKHUMH CPEJCTBAMH, MO3BOJISIONIMMH MPOPECCUOHATBHO IKCILTyaTUPOBAaTh U MPO-
€KTUPOBATH COBPEMEHHBIE ANEKTPUUECKUE MAILIUHBI.

OpraHu3anoOHHO-METOIMUYECKUE YKa3aHUSl K MPOBEACHUIO JTAOOpaTOpHBIX 3aHATHH Jlabo-
paTopHbIe pabOTHI TPOBOJSATCS B CIICUATIM3UPOBaHHOMN JabopaTopun. Homep mabopaTopHoit pado-
THI ¥ TpauK MPOBECHUS TaOOPATOPHBIX PAOOT BBHLAAETCS CTYIACHTAM 3apaHee /10 MPOBEACHUS Jia-
6oparopHoro 3aHsATHSA. Bo BpeMs npoBeaeHust 1a00paTOPHOTO 3aHITHUS CTYACHTHI JIESTCs Ha OpH-
rajibl, UMEIoNINe B cocTaBe 2-3 dyenmoBeka. Kaxmast Opurana Bo Bpemsl IPOBEIEHUS 1aOOPaTOPHOTO
3aHSTHS BBIIOJHSAET UHIMBUYATbHYIO 1TAO0OPaTOPHYIO padoTy.

B Merommueckux ykazaHUSX K JJaOOpaTOPHBIM paboTaM MPHUBOIATCS OMHCAHUE SKCIIEPH-
MEHTAJIbHON yCTAHOBKH, 3aJJaHUE JJIsl JOMalIHEe MOAroTOBKH, MOPSAOK MPOBEACHUS pabOThI, OC-
HOBHBIE TPEOOBAHUS K BBIITOJHEHHUIO Pa0OT U 0(hOPMIICHUIO OTYETOB.

[lepen BeImonHEHHEM Ja00PATOPHOM PabOTHI CTYACHTHI TOJIKHBI:

a) 03HAKOMUTKCS C COJePKAHUEM pabOTHI;

0) U3y4UTh TEOPETUICCKUN MaTeprajl, HEOOXOIUMBIN sl IPOBEICHUS J1a00paTOPHOM pado-
ThI, UCTIOJIb3YS] KOHCIIEKT JIEKIUH M PEKOMEHIYEMYIO TEXHHUECKYIO JTUTEPaTypy;

B) TLIATENLHO MPOPadbOTaTh METOUKY MPOBEACHUS PabOTHl U U3YUUTh CXEMY SKCIIEPHUMEH-
TaJIbHON YCTaHOBKU;

') IPOU3BECTH HEOOXOIUMbIE MpPEeABaAPUTEIbHBIE PACUEThI, TOATOTOBUTH MPOTOKOJ U3MeEpe-
HUH, KOTOPBINA TOJKEH COIEeP’KaTh CXEMBbI SKCIIEPUMEHTAILHOTO MCCIIEJOBAHUS U TaOMUIIBI I 3a-
MIUCH PE3yIbTaTOB IKCIIEPUMEHTOB U BBIYUCIICHUI;

J1) O3HAKOMHTBHCSI C KOHTPOJBHBIMU BOIpPOCaMH K Ja00paTOpHOI paboTe M ObITh TOTOBBIM
OTBETUTbH HA HUX BO BPEMs JIOMYCKa K BBITIOJHEHUIO PaOOTHI.

CryneHTbl, SIBUBIIMECS HA 3aHATHS HE MOJATOTOBJICHHBIMHU, K BBIIOJHEHHUIO JTaOOpaTOPHOM
paboTHI HE AOMYCKAFOTCHI.

B mporecce skcniepuMenTa KaxIblid WieH OpUrajbl BBIIOJIHSACT ONpEAeTIeHHbIE 00I3aHHO-
CTH:

- CHATHE MOKa3aHUH U3MEPUTEIbHBIX TPUOOPOB,
- (ukcupoBaHNE U3MEPEHHBIX JAHHBIX B [TOJATOTOBJICHHBIX 3apaHee Ta0IHIax,
- yIpaBJI€HHE IIyCKOPETryJIHUPYIOLIEH annapaTrypou u Jp.

Otuer o mpojienaHHON paboTe COCTaBISETCS KaXIbIM CTYACHTOM WM OJWH Ha Opurany (1o
COIJIACOBAHUIO C MpEenojaBaTeieM, BeIyIUM JabopaTOpHOE 3aHATHE). TUTYIBHBIN JHCT TOJKEH
ObITH O(OPMIIEH B COOTBETCTBUH CO CIEAYIOIUMU TpeOoBaHUSAMU. TUTYNbHBIN JUCT OTYETA 110 Ja-
OopatopHOii paboTe JOMMHKEH CONePKATh:

- HaMMEHOBaHUs MUHHCTEPCTBA, By3a, Kadeapbl, Beayllel npenojaBaHue AaHHOM auc-
LUIUTUHBI (B BEpXHEH YacTH),
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- nHammeHnoBanue Buaa CPC (otuér mo nmaboparopHoii pabore) KpymHBIM IMIpUGTOM,
Ha3BaHHe J1a00paTOpHOIl pabOThI, HANMEHOBAaHUE AUCLUILINHBI,

- Hazanucu «BemonaHmwm u «lIposepun» ¢ ykazanueM rpynnsl 1 @O cryneHTa, 10iK-
Hoctu u @O npenogasarens,

- MECTO ¥ r0Ji BHITIOJTHEHUS paOOThI (B HUKHEH YacTH).

Tpebyemoe conepkanue oTdyeTa (HEOOXOAMMBIE CXEMBI, TAOJHIIBI U TpadUKH) YKa3aHO B Me-
TOJMYECKOM ONMHMCAHUU KaKJOW paboThl. I'paduku CHATHIX W pacCUMTAHHBIX 3aBUCHUMOCTEH XKema-
TEJIbHO BBIYEPUMBATh Ha MIJUIMMETPOBOW Oymare mo KOOPIMHATHBIM OCSIM C COOTBETCTBYIOLIMMHU
JeneHUsIMUA U 0003HadeHusIMU. [locne HaHeceHus To4Yek rpaduka ux COeTUHSIOT MJIaBHON KPUBOIi ¢
Y4€TOM BO3MOKHOTO «paz0poca» TOYEK BBUAY UX HETOYHOI'O CHATHUS BO BpeMs IIPOBEACHUS IKCIIe-
PUMEHTA WM TOTPEIIHOCTH pacyera. TeopeThyeckre CBeIeHHs Mo Teme J1JabopaTopHOW paboTsl,
BHOCHMBIE B OTYET, JOJDKHBI OBITh M3JI0XKEHBI KPATKO U COJEPKATEIbHO U HE JOJDKHBI MPEJICTaB-
JATh co00i OyKBasIbHBIC, TeM 00Jee KOMITbIOTEpHbIE, KON METOJUYECKUX MaTepuajioB. B koHie
OTYeTa 3allUCBIBAIOTCS KPAaTKUE BBIBOABI IO MPOJEIaHHONW paboTe, 1aeTcs CPaBHUTENbHAS OLIEHKA
MOJTyYEHHBIX MPAKTUYECKUX PE3YIBTATOB C TECOPETUUECKUMHU CBEICHUSIMH.

3amura JabopaTOpHON pabOTHI MPOBOAUTCS HA TMOCHIEIHEM JabopaTopHOM 3aHsTHH. [Ipu
MOJITOTOBKE K 3aIlIUTE JTA00OPATOPHBIX PadOT CTYACHTHI MOJIb3YIOTCS YKa3aHHBIMH B K101 padoTte
UCTOYHMKAMHU JuTeparypsl. Ilpu 3ammre oruera cTyneHT 00sA3aH NMPOSBUTh KOMIIETEHTHOCTHBIN
MOJIXO/, T.€. IIOKa3aTh HE TOJBKO 3HAHWE MaTepuala JabopaToOpHOI pabOThl, HO YMETh aHATU3UPO-
BaTh MOJIyY€HHbIE 3aBUCUMOCTH, IPUOOPECTH HABBIKU SKCIIEPUMEHTAIBHON IPOBEPKU PabOTOCIIO-
cOOHOCTH ycTaHOBKH. KOHTpOJIbHBIE BOMPOCHI /sl IOATOTOBKU K JabopaTopHOil paboTe u ux 3a-
IIUTHI IPUBE/IEHBI B METOANYECKUX YKa3aHHUIX K COOTBETCTBYIOLIEH 1abopaTopHON paboThl. JIabo-
paropHasi paboTa 3aCUMTHIBAETCS, €CIHM CTYJCHT NMPAaBUIBHO OTBETHUJI Ha BOIPOCHI IIPENOIaBaTes,
MOCBSAIICHHbIE 3HAHUIO YCTPONCTBA U MPUHLUITY paOOThl YCTAHOBKH, a TAK)K€ IIOHUMAaHUIO (pu3Hye-
CKUX TPOIIECCOB, OOBSICHSIOUINX MOJyUYECHHBIE MPAKTHUECKUE PE3YyIbTAThl PU MPOBEICHUN dKCIIE-
pumeHTa. CTyIeHT TOJKEH YMETh OOBACHUTb HNOPSIIOK JEHCTBUM, HEOOXOIUMBIX JJIS1 BBINOJIHEHUS
m060ro sKcrepuMeHTa B JabopaTopHoit padote. [lepen HauaaoM paboOTHI CTYIEHTHI 00S3aHbI U3Y-
YUTh MHCTPYKILHIO N0 TEXHHUKE 0€30MacHOCTH sl paboTaomuX B J1a00paTOPUU M PaCIUCATHCS O
MPOXOKJICHUH HHCTPYKTAXka B CIELIUATBHOM JKypHaJIe.
[Tpy noAroTOBKE K NPAKTUYECKUM 3aHATHAM KaXKAbIM CTYJEHT JOJKEH:
- U3y4YUTh PEKOMEHJIOBAaHHYIO y4yeOHYIO TUTEPaTypy;
- M3Y4YUTb KOHCIEKTHI JICKIHII;
- 3HaThb OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAIONIMX B MAlIMHAX Mpoleccax U Gopmy-
Jbl U XapaKTEepPUCTHKU MAIllUH, COOTBETCTBYIOLINE TEMATHKE JJaDOpPaTOPHOro 3aHs-
THSL.
ITo cormacoBaHuIO ¢ IpenojaBaTeNeM CTYIEHT MOXKET NOArOTOBUTH pedepart, TOKIaj WIu
COOOIIEHUE 110 TeME MPAKTUYECKOTO 3aHATHUS.
B npouecce moaroroBku K j1abOpaTOPHBIM M MPAKTUYECKUM 3aHATHUAM CTYIEHTBI MOTYT
BOCIIOJIb30BaThCsI KOHCYIBTALUSAMU MPETIOAaBATES.
Bomnpockl, He paccCMOTpeHHBIE Ha JEKIUAX U MPAKTUYECKUX 3aHATUAX, JOJDKHBI OBITh U3Y-
YEHBI CTYJICHTAMHU B XOJI€ CAMOCTOSITETIbHON paboTel. KOHTpOIb caMOCTOATENbHON PabOThI CTY/ICH-
TOB HaJ y4yeOHOM IpOrpaMMoi Kypca OCYIIECTBISETCA B XOJ€ MPAKTHMUYECKUX 3aHATUH METOJIOM
YCTHOTO OIpOca WM MOCPEICTBOM TECTHPOBAaHUA. B Xo/1e caMOCTOATENbHOM pabOThl KaX bl CTY-
JEHT 00513aH MPOYUTATh OCHOBHYIO U IO BO3MOYKHOCTH JIONIOJIHUTEIBHYIO JIUTEPATYpy IO U3ydae-
MO TeMe, OTOJIHUTh KOHCIIEKTHI JICKIMH HEOCTAIOIUM MaTepHajoM, BBIMUCKAMHU U3 PEKOMEH-
JIOBaHHBIX NIE€PBOMCTOYHUKOB. BBIIETNTh HEMOHATHBIE TEPMHUHBI, HAUTH UX 3HAYCHHE B CIIOBApsX.
CTyneHT JOMDKEH TOTOBUTHCS K MPEACTOSIIEMY MPAKTUYECKOMY U J1a0OpaTOPHOMY 3aHSTHIO TI0
BCeM, 0003HaUYEHHBIM B Y4eOHO-METOAMYECKOM KOMILIEKce BompocaM. He mposicHEeHHbIe B Xo0ne
CaMOCTOSITENIbHON pabOThl BOIIPOCHI CJIEAYET BHIIMCATH B KOHCHEKT JICKIMH U BIIOCIEACTBUU TPO-
SCHUTh MX HA MHAWBUAYAIBHBIX KOHCYJIBTALMAX C MIPENOoJaBaTeNeM, BEIyIUM JaHHYIO TUCLUILIN-

HY.
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IIpu n3ydeHnn nucuUIUIMHBL «MUKpPOIIPOLIECCOPHBIE YIPABIAIOIIHAE YCTPOMCTBA» UCIOJIb-
3YIOTCSI CIEYIOIUE BUJIbI CAMOCTOSATEIBHOM pabOThI CTYJIEHTOB:

- KOHCIIEKTUPOBaHUE MaTepHasa o TeMaM, BBIHECEHHBIM HA CAMOCTOSITEIIbHOE U3yUECHHUE;

- HOJTrOTOBKA K MIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSIM.

[Ipu peanu3zanyu pa3nu4IHbIX BUIOB yueOHOM pabOThI HCIIONB3YIOTCS pa3HOOOpa3HbIe (B T.U.
WHTEPAKTUBHBIC) METOBI O0YUICHUS.

JIJ1 TOATOTOBKM K 3aHATUSAM, TEKYILIEMY KOHTPOJIIO M IPOMEKYTOUHOM aTTECTAllUU CTyEH-
TBI MOTYT BOCTIOJIb30BAaThCS AJIEKTPOHHOU OmOimoTrekoir BY3a, rie oHn MMEIOT BO3MOXKHOCTH TI0-
JYYUTh JOCTYH K y4eOHO-METOAMYECKHMM MaTepuanaM, kak oubnumoreku BY3a, Tak u MHBIX 3J1€K-
TPOHHBIX OMONIMOTEYHBIX CUCTEM. B cBOIO odepenb, CTy€HThI MOTYT B35Th Ha JIOM HEOOXOIUMYIO
JUTEpaTypy Ha aDOHEMEHTE BY30BCKOM OMOIMOTEKH, a TaKKe BOCIIOJIB30BAThCS HJIEKTPOHHBIM YH-
TaJbHBIM 3JI0M.

Pe3ynbpTar 0OcBOEHUS TUCLUIUIMHBI OLIECHUBAETCS MPU MPOBEAECHUN UTOTOBOM aTTeCTalluu 110
IOUCLIUILINHE.

Wrorosas arrecranus no JUCLUILUIMHE MOYKET IPOBOJUTHCS B ABYX BapUaHTaXx:

1) B mucekMeHHOM (popMe — B BHAC KOHTPOJIBHOTO 3a/IaHMs, BKIIFOYAIOIIETO B ce0s BCE pa3/ieibl
U3y4aeMOM JUCHUILIUHEL. [IpuMep KOHTPOJIBHOrO 3ajaHus K UTOTOBOM aTTECTaluu 110 JIHC-
nuruinHe npuBenéH B [Ipunoxenuu 4.

2) B ycTHO# (popme 1o Bompocam K 3a4éry. [IpuMepHBIil epeyeHb BOMPOCOB K 3auéTy MpHU-
BenieH B [Ipunoxxenuu 4.
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IIpunoxenne 3. banibHO-pEeHTHHIOBAs CHCTEMAa OL[EHKH.

Tabauua pacnpeneseHus 6a/JUI0B TEKYIIEro H HTOrTOBOI0 PEHTHHIA N0 BUAAM JAeSITeJIbHOCTH
CTY/IeHTA NP U3YYeHHHU AUCHMILUINHBI « MUKponpoueccopHbie ypaBisouiie ycTpoiicTBay

Komnnuectso Becosoii
No Bun nesarensHOCTH/ KonnuectBo
KOHTPOJIb- kod(urmenHt
/1. CpoOK BBINOJTHEHUS 6asoB
HBIX €IMHUIL 3HAYHMMOCTH
1 BrimoHeHME 1a00paTopHBIX padoT: 2 1,5 3
2 Odopmnenne otuéra mo sabopaTopHOM ) 4
pabore:
3 3amura 1abopaTopHON pabOTHI: 2 2 4
4 KoHcnektupoBanue Matepuaina, BbIHE- 5 ) 10
CEHHOT'O Ha CaMOCTOSITENIbHOE U3yUYCHHE
5 Beimonnenue, odopmieHne W 3amura 1 10 10
paboT, BBIMONHSIEMBIX Ha AayAUTOPHBIX
MPAKTUYECKHUX 3aHATUAX 2 2 4
6 [ToaroToBka mpe3eHTalMy U JOKJIada 1o
TeMaTUKE KOJUIOKBUYMa M y4acTHE B 3a- 3 5 15
IIMTE JI0KJIa1a
HNTOI'O: 50
7 JIn4HOCTHBIE KaYeCTBA CTyIEHTA | | 10
NTOI'O k npoMeKyTOYHOM aTTecTalun 60
8 | Bauwér \ 40 \ 1 40
NTOI'O: 100
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IIpunoxenne 4 @oHJ OLIEHOYHBIX CPEACTB
Oo0pa3sen TecTa 11 IPOMEKYTOYHOM aTTeCTAIUU

1. Kakasa qupexTuBa ciyKuT A 3aganus cermenta [111:

a) XSEG
b) CSEG
¢) BSEG
d) DSEG
e) ISEG

(5 6amnoB)

2. Kak Ha3bIBaeTcs peructp pexxuMon padotsl T/C:

a) PCON
b) IP
¢) TCON
d) TMOD
e) IE

(5 6amnoB)

3. Kakoii pazmep PIIII y 6a3oBoii apxurektypst MK51?

a) 1K
b) 64
c) 32
d) 128
e) 4K

(5 6amoB)

4. 3amumute pparmeHT mporpammel U3 komana MKS1 mis 3amanHOro OJOK-CXeMO# anro-

puTM™ma:

B
(47h):=(A)

I
(R1):=(R1)+2

I
A):=(A)+10

!

(20 6anoB)
5. 3apgana mociienoBaTeabHOCTh Komaug MKS1:
MOV R0,#20
MOV R1,#10
DEC R1
MOV A,RO
ADD A,R1
INC R1
ADD A,R1
MOV R1,A
Kaxkoe anciio 6yaer B peructpe R1 mociie ee BBIIOTHEHUS:
(20 6anoB)
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6. B peructpe IP 3anucano uucio 8Eh, kakas mosy4uTcs mpu 3TOM MOCIEA0BATEIbHOCTh

IIPEPBIBAHMIA:
1.
2.
3.
4.
5.
(10 Ganmos)
7. B peructpe IE 3anucano uncio 0Fh, kakve u3 npepbiBanuil pa3penieHbl?:
(10 6amnoB)
8. Kaxkoit u3 curnanos MKS51 sBisiercss BXOJJOM BHEILIHETO IIPEPBIBAHUSA:
a) PSEN
b) EA
c) INTO
d) TXD
e) ALE
(5 6amnoB)
9. 3anummuTe pAIOM C KaKI0M U3 mpuBeaeHHbIX komana MKS1 tun agpecaruu:
DEC @RO
MOV AR2
ADD A#50h
SUBB A,10
MOVC A, @A+DPTR
(15 Ganmos)
10. Jns wero ucnonb3yercsa nupextusa DB?:
(5 6ayoB)
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JlomoyiHeHUs 1 I3MEHEHHS K paboueit mporpamme:

Ha 20 /20 Y4.T0]T

B paGouyro mporpammy BHOCSATCS CeIyIOIIME U3MEHEHUS:

Pabouas nmporpamma nepecMoTpeHa 1 0100peHa Ha 3aceaHnu Kadeapsl «  » 20

3aBeayronuit kadeapoit [10

Ha 20 /20 Y4.TO]T

B paGouyro mporpamMmy BHOCSATCS CIeIyIOIIME U3MEHEHUS:

Pabouas nmporpamma nepecMoTpeHa 1 0,100peHa Ha 3aceaHnu Kapeapsl «  » 20

3aBeayronuit kadeapoit [10

Ha 20 /20 Y4.TO]T

B paGouyro mporpamMmy BHOCSTCS CeIyIOIINE U3MEHEHUS:

Pabouas nmporpamma nepecMoTpeHa 1 0100peHa Ha 3aceaHnu Kadeapsl «  » 20

3aBeyronuit kadeapoit [10

Ha 20 /20 Y4.TOJT

B pabouyto mporpaMmy BHOCSITCS CIAEAYIONINE H3MCHCHHS:

Pabouas nmporpamMma nepecMoTpeHa 1 0,100peHa Ha 3aceaHnu Kadeapsl «  » 20

3aBeyronuit kadeapoit [10

Ha20 /20 yurox;
Ha20 /20 yuron
Ha20 /20 y4ron;
Ha20 /20 yuron
Ha20 /20 yuron;

[Iporpamma nelicTBUTENbHA
(3aBemyromuit kadenpoit [13)

(3aBenyroutuii kadeapoi [19)

(3aBemyromuit kadenpoit [13)

(3aBenyrouuii kadeapoi [19)

(3aBemyromuit kadenpoit [13)
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