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Pabouas nmporpamMma coctaBiieHa B COOTBETCTBUU ¢ OOpazoBaTeIbHBIM CTAaHAAPTOM BBICIIEr0 00pa-
30BaHus HarpoHanbHOTo Mccaeq0BaTeIbeKoro saepHoro yausepeurera « MOy mo nanpasie-
Huto noarotoBku 13.03.02 «3neKkTposHepreTuKa U 3IEKTPOTEXHUKA» MPO(UITH ITOATOTOBKU
«3JEKTPONPUBO] U aBTOMATHKA.

1 LIEJIM OCBOEHHW A YYEBHOM JUCHUILIVNHBI

OCHOBHBIMHU TIETISIMH KypCa SIBJISTFOTCS:
- BBIpaOOTKa y CTYJICHTOB MPEACTAaBICHNE 00 HHKEHEPHOH MOrOTOBKE;
- TEOPETUYECKOE M MPAKTUYECKOE H3yYCHUE COBPEMEHHBIX MUKPOIIPOIIECCOPOB U
MUKPOKOHTPOJIIICPOB, MPUMEHSIEMBIX B YCTPOUCTBAX aBTOMATHKH, JIEKTPOIIPUBOIA U
pPOOOTOTEXHHKE.

2 MECTO YUYEBHOH JJUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHON
INPOI'PAMMBI

B cooTtBercTBUU C KpeIUTHO-MOYJIBHOM CHUCTEMOM MOATrOTOBKM OakaiaBpOB IO HalpaBiie-
Huto 13.03.02 «OnexTposHepreTrka M 3IEKTPOTEXHUKA» JlaHHAs ydeOHas AMCUUIUIMHA BXOIUT B
0a30BYI0 YaCTh OCHOBHOT'O pa3jeiia 00s3aTeIbHbIC JUCIIUILINHBI.

J1ig ycTienHoro OCBOGHHsI Kypca y CTYASHTAa MPH MOTYYSHUH MTPEAIECTBYIONIEro 00pa3oBaHus
JOJKHBI OBITH CPOPMUPOBAHBI KOMITETESHITUH B PE3YJIBTATE U3YICHUS TUCITUTLINH:

«TeopeTnvecKkrne OCHOBBI AJICKTPOTEXHUKIY,

«Uupopmarukay;

«BpIuncIUTEILHBIC METO/IBI B PEIICHUH WHKEHEPHBIX 3a/1a4),

«OCHOBBI POMBITIICHHOW JICKTPOHUKNY;

«OCHOBBI MUKPOTIPOIIECCOPHOU TEXHUKH.

OO01menHXeHepHbIC HABBIKM, MOJyUYEHHBIC TP H3YyYEeHUU Kypca «MUKPOIPOIECCOPHBIC
YIPaBISIOUINE YCTPOICTBA», HE TOJBKO MOBBIIIAIOT OOMIETPOPECCHOHANBHBIN YPOBEHb 00ydaro-
IIETOCs,, HO U HEOOXOTUMBI ISl MICIIOIB30BAHUS B TMPOIECCE M3YUCHUS OYTyIIUX CICIHATBLHBIX
JCIIMILINH.

Juctumumaa « MEKpOTIPOIIECCOPHBIE YITPABIISIFOIINE YCTPOMCTBAY N3ydaercs Ha 5 kypce B 9
ceMecTpe. YKazaHHas TUCIUIUIMHA SBISETCS OJHON M3 BAXKHEUIINX M UMEET KaK CaMOCTOSATEIbHOE
3HAUEHUE, TaK U ABJSETCS 0a30i I MOATOTOBKY OaKallaBpOB JIAHHOTO HarpaBieHus. JlaHHAas Tuc-
[UIUTMHA MO3BOJISIET c(hOpMHUPOBATh 3HAHUS, HEOOXOAUMBIE B MPOGECCHOHATHHON IeSTEIbHOCTH
OaxanaBpa.

3 ®OPMUPYEMBIE KOMIIETEHIUU U INTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYuusepcanshbie (YK), ob6memnpodeccuonansusie (OIIK) u (unm) mpodeccuoHambHbIE
(ITK)xomnereHuuun

Kox u HaumeHoBanme komme- | Koqu 1 HamMeHOBaHHEe WHIMKATOPA JOCTHKEHHS KOMIIe-
TEeHINHU TEHIUHU

OIIK-2 Crnocoben paszpabateiBath | 3-OIIK-2 3HaTh OCHOBHBIE IPUHLUIIBI M TPEOOBAHUS

AITOPUTMBI U ITIOCTPOEHHUS aJITOPUTMOB, CUHTAKCHC SA3bIKa
KOMIIBIOTEPHBIE IIPOrPaMMBbl, IPU- | IPOrPAMMHUPOBAHUS

TOJHBIE IS V-OIIK-2 YMmeTs pa3pabaTsiBaTh alrOpUTMBI IS
[IPAKTUYECKOr0 IIPUMEHEHHUS peLICHUs IPAKTUYECKUX 3a/1a4 COITIaCHO

HpPEbBIAEMbIM TPEOOBaAHUAM

B-OIIK-2 Bnanets cpenoil mporpaMMHUpOBaHUs U
OTJIAJKU AJIs pa3pabOTKU IpOrpamMmMm IJist
IIPAKTUYECKOT0 NPUMEHEHUS




B PE3YIbTAaTC OCBOCHUA NUCHUIIMHBI CTYACHT JOJIZKCH:
3Harth:

- ApXUTEKTYpy MUKPO-DBM ¥ MUKPOMPOLIECCOPHBIX CUCTEM; CTPYKTypa MHUKPOIIPOIIECCO-
pa; CTpYKTypa KOMaH] U uX 00paboTKa; HHTEpQeiic MUKPOIPOIIECCOpa; MPOrpaMM-HO-amnapaTHbIe
cpelncTBa oOpallleHHs] K BHEIIHUM YCTPOMCTBAaM; MarucTpaiv KOHTPOJEPA; MOJICUCTEMbl MaMATH
MHUKPOIPOIIECCOPHOTO KOMIUIEKCA; IMOJACUCTEMa BBOJA-BBIBOJIAa MUKPOIPOIIECCOPHOTO KOMIUICKCA;
1M(po-aHANIOTOBEIN TpeoOpa3oBaTelib W aHAIOTO-IU(PPOBOI MpeoOpa3oBaTeib; COMPSKEHHUE C
MUKPOIPOIIECCOPHBIM KOMILIEKCOM; IOJICUCTEMa MPEpBIBaHUS; MOJCHCTEMA MPSIMOTO JOCTyIa K
MaMSITH; CTPYKTypa COBPEMEHHBIX MUKPOIIPOIIECCOPOB U OJTHOKPUCTAILHBIX MHUKPO-DBM; cpaBHu-
TeJbHAsE XapaKTepUCTUKa MUKPO-DBM i pa3nudHbIX 00JacTeld IPUMEHEHUs; 0COOCHHOCTH JKC-
Iryaraliui 1 CCpBUCHOI'O OGCJIY)KI/IBaHI/ISI MHUKPOIIPOLECCOPHBIX CUCTCM.

Ymersb:

- OCYIIECTBIISATH cOOp, 00pabOTKy, aHAU3 M CHCTEMAaTU3AlNI0 HAyYHO-TEXHHUECKON WH-
dbopmalMK MO TEME HUCCICNOBAaHMW; UW3ydaTh CHCHHAIBHYIO JUTEpATypy W JPYTryl HaydHO-
TEXHUYECKYI0 MH(POPMALIUIO, JOCTHKEHHUS OTEYECTBEHHON M 3apyOeKHOW HAyKH W TEXHUKHU B 00-
JIACTU YCTPOMCTB MUKPOIPOIIECCOPHOM TEXHUKHU; TMPOBOIAUTH IKCIICPUMEHTAIBHBIC UCCIIEIOBAHHMS
O6’I)CKTOB MHKpOHpOHeCCOpHOﬁ TEXHUKHU C OCJIbI0 UX MOACPHU3AIUU WUJIKM CO3OaHUA pemeHHﬁ; CO-
CTaBIISITh ONMMCAHUS MPOBOJAUMBIX HUCCIICIOBAHHI, TOTOBUTh JAHHBIC JIJISI COCTABIICHUS OTYETOB, 00-
30pOB U APYrol JOKYMEHTALUK; BBINOJHITH MaTEMaTHUYECKOE MOJEIUPOBAHUE CTPYKTYp, MpHOO-
POB WJIM TEXHOJIOTUYECKUX IPOIECCOB C IIEIbI0 ONTUMH3AIMA UX MapaMEeTPOB; YYacTBOBATH B
MIPOCKTUPOBAHUHN, KOHCTPYHPOBAHUN W MOJCPHHU3AIUK MPUOOPOB U YCTPOKCTB MUKPOIPOIIECCOP-
HOW TEXHHKH Ha CXEMOTEXHHUYECKOM U 3JICMCHTHOM YPOBHE; pa3padarbiBaTh MPOCKTHYIO M pabo-
YYI0 TEXHHUYECKYIO JOKYMEHTAINI0, 0QOPMIISITh 3aKOHUCHHBIC Hay4HO-UCCIICI0BATEeIbCKUE U TIPO-
€KTHO-KOHCTPYKTOPCKHE PabOTHI.

Baaners:
- HaBBIKaMH MMPOTPaMMHUPOBAHUS MUKPOIPOIIECCOPOB;
- MerojaMHu 00pabOTKH, aHAIN3a U NPEACTABICHUS PE3yIbTaTOB KCIIEPUMEHTAIBHBIX UCCIIC-
JIOBaHUH,
- Cpenoil MmporpaMMHMpOBAHHS U OTJIAIKU A Pa3pabOTKH MPOrpaMM Ui MPaKTHYECKOIO
MPUMCHCHHSI.

4 BOCIIMTATEJIbHBINA MOTEHIUAJ JUCHUATLIIMHBI
[enu u 3ama4n BOCIMTaHUS, BOCIIUTATENIbHBIN TOTEHIIUAN TACIUATUINH:

Hanpapnenus/mienun Bocnu- 3amauu BocniuTaHus (Koa) =~ BocnuTaTenbHBIM MOTEHIMAT  TUCIHU-

TaHus TUTHH
[Tpodeccuonanshoe u Tpy- DopmupoBanue ncuxoso- lcenonb3oBaHre BOCHUTATEIBHOIO IIO-
JIOBOE BOCIIUTAaHUE TUYECKOW TOTOBHOCTH K TEHIMAlla JUCIHILIUH olmienpodeccuo-

npodeccuoHanbHOM JIes- HAJIBHOTO MOAYIS JUI: - GOPMUPOBAHUS
TEJIHOCTU 10 U30paHHOM YCTOWYMBOIO HHTEpeca K Hpodeccuo-
npodeccuu (B15) HaJBHOM NIEATETLHOCTH, MOTPEOHOCTH B
JOCTH)KEHUHM  pe3ysibTaTa, IMOHUMaHHS
(GyHKIIMOHAJIBHBIX O00sS3aHHOCTEN U 3a-
Jad u30paHHOI MpodeccuoHaTbHON Jie-
SATEILHOCTH, YYyBCTBAa MPOQECCHOHATH-
HOW OTBETCTBEHHOCTH 4Yepe3 BBINOJIHE-
HUE y4eOHBIX, B TOM YHUCIIC MpaKTHYe-
CKUX 3aJaHui, TpPeOYIOUMX CTPOroro
COOJTIOICHHST TIPAaBMJI TEXHUKH Oe3oriac-
HOCTH W WHCTPYKUHMH 1Mo pabote ¢ 000-
pPYIOBaHHEM B DPAMKax J1abOpaTOpHOro
PaKTUKyMa




5 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

OO01mas TpyA0eMKOCTh JUCHIUTUIMHBI COCTABISET 5 3a4eTHhIX enquHull, 180 yacos.

CTpykTypa y4eOHOH TMCUUIJINHBI.
Bupl yueOHO# 1eSITEIbHOCTH,
BKJII0Yast CAMOCTOSITEJIbHYIO pa-
00Ty CTYZIEHTOB U TPYJOEMKOCTh
§ (B vacax) @opMsI Te-
Q
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1 Muxkpocxemsr LHAIT u ALIIT 9 1 3 2 - 10 J31,T1
2 | DnemenTHas O0a3a 9 2.3 5 5 i 16 132.T2
MHUKPOMPOIIECCOPHBIX CUCTEM
[TporpammHubie MHTEP(EHCHI
3 MHUKPOIIPOIIECCOPHBIX CUCTEM 9 4-5 6 2 2 16 T3
Apxutexktypa SCADA-
4 | crcrem 9167 | 6 | 2 2 16 T4
5 | [IporpammupoBanue MHKpPO- | 9 8 3 5 5 10 Ts
npoueccopoB STM
[IpomblllZIeHHBIE M BCTpau-
6 | paemrre MUKPOKOHTPOJUIEPHI 9 | 910 6 2 2 16 T6

Analog Devices

[Ipumeuanue: T — tecToBas paboTta, K— KOHCIIEKT caMOCTOSTENIbHO H3y4aeMOro MaTepHaiia.




Kanennapuslii nian kypca « MukponpoueccopHble ynpasisiomue ycrpoiictBa» (9 cemectp)

AyIUTOpPHBbIE 3aHATHS CamocTrosiTesbHasi padoTa
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1 JI1, I1P1 3
2 4ac. luac
5 J12, I1P1 3
2 4ac. luac
3 J12, I1P2 3
2 4ac. luac
4 JI3, I1P2 3
2 4ac. lgac
5 J14, I1P3 3
2 yac. luac
6 JI5, I1P3 3
2 yac. luac
7 JI6, I1P3 JIP1, 4 3
2 yac. luac 2 yaca
8 JI7, I1P4 JIP2, 4 3
2 yac. luac 2 Jaca
9 JI7, [1P4 JIP3, 4 3
2 Jac. luac 2 Jaca
10 JI8, 11P4 JIP4, 4 3
2 yac. luac 2 Jaca
S 2
S g 30 10 8 16 30 24 8
[a e
Ayoumopnvie 3ausmusi (8 uac.)— 48. CPC — (8 yac.)— 18.
O0o3Hauenus:

JI - nexumonnoe 3anstue, [1P — npakrudeckoe 3anstue; KP — kypcoBas pabora;

JIP —tabopaTopHbIe 3aHATHS;




T - TecroBas paboTa, MPOBOAUTCS BO BpeMsl JIEKIIMOHHBIX 3aHSATHUH;

K — KOHCIIEKT 110 CaMOCTOSITEILHO paCCMAaTPUBAEMOMY TEOPETUUECKOMY MaTepHaiy.

P — pedepar no Teme, KOTOPYIO BBIJAET NPETIOIABATENb.

Coaeprxanue 3aHATHII 10 Kypcy « MuKponpouneccopHble yIpaBJIsoIue YCTPOMCTBA»

= & Z TeMbl JIeKIUOHHBIX 3aHATHH (384.)
= o =
1 2 3 4
1 3 J1 Muxkpocxemst LIAIT
2 3 J2 Muxpocxemst AL
3 3 JI3 HekoTopsie aneMeHThl KOMOMHAIMOHHOM JIOTUKH: UG PATOPHI U Jie-
U PPATOPHI, MYJIBTUIIIIEKCOPBI U JEMYIbTHILIEKCOPBI.
4 3 JI4 OcHOBHbIE MPUHIHUIIBI aHATOTO-IIU(GPOBOTO U MUPPO-aHATIOTOBOTO
nipeoOpazoBanus. Xapakrepuctuku UMC ALIIT u LIAIL
5 3 JIS [TonynpoBoanukoBas namatb. Mukpocxemsl mamsitu ROM, PROM,
EPROM, EEPROM, FLASH. AnpecHoe npocTpaHCTBO U afpecanus
JI6 O06o001eHHas CTpyKTypa MUKpPOIIpoIieccopa. Y CTPOHCTBO yIPaBIICHUS.
OnepannoHHOE ycTpolCTBO. MUKpPOIPOLECCOPBI HA OCHOBE CXEMHOU 1
MIPOrpaMMHOM JTIOTUKH. [IpMHIMITBI MUKPOITPOrpaMMHOTO YIIPABJIEHUS pa-
6 3 60Toit Mukponpoueccopa. I[lamsare Mukponporpamm. Cucrema KOMaH/I.
Muxkporporieccops ¢ mostHbIM HabopoMm koMau (CISC) u cokparieHHbIM
Habopom komau (RISC). Bermonnenue koman Mukporpoieccopa. Op-
raHu3anus KoHeeiiepa. BcrpoeHHast Kau-nmamsThb.
7 3 JI7 Muxkpomnpoueccop STM32
JI8 Conpspxenne STM32 ¢ BHenHel naMaTero nporpamMM. CHHXpOHU3aLus
paboThl MUKpOMpOIIECCOPa: BpEMEHHBIE JHarpaMMbl CUTHAJIOB CHHXPOHU-
8 3 3alMK; MalTMHHBINA TaKT ¥ MAITUHHBINA UK. BpeMeHHbIe quarpammsl 00-
pallleHus K BHEIIHEH MaMATH.
JI9 BapuanTte! noctpoenus cucrembl Ha ocHoBe STM32. Pabora B pexxnme
9 3 npepbiBanus. PaboTa B pexxume mpsiMoro j1octymna k namstu. [logkmoue-
HUE BHEIIHUX YCTPONCTB BBOJA/ BHIBOJIA.
JI10 Cucrema xoman STM32. Tunsl onepanioB. Buns! agpecaunn. Ac-
10 3 cemOmepsl U kpocc-acceMOepbl. OHOKPUCTAIBHBIE MUKPOKOHTPOJLIEPHI.
O0630p coBpeMEHHbBIX MUKPOKOHTPOJIIEPOB. ["apBapacKkas apXuTekTypa
MHKpPO-OBM.
JlabopaTopublie padorsl (164.)
4-5 2 JIP1 N3yuenne ALl mukpomnpoueccopa.
6-7 2 JIP2 N3yuenne LHAII mukpomnpoueccopa.
8 2 JIP3 W3yuenne nmporpaMMHOil Mojienn Mukporporeccopa STM32.
9-10 5 P4 [IporpaMMupoBaHue BHIYUCIUTENBHBIX QYHKIUH B MUKPOIIPOLIECCOPE

STM32.




Tembl npakTuyeckux 3ansatui (184.)
1-2 2 ITP1 Nzyuenue cumynsitopa Mukpokontpoiepa ADUC812.
3-4 2 I1P2 N3yuenue oTiiagovuHol maThl MUKpoKoHTposuiepa ADUC812.
5-6 2 I1P3 Pabota ¢ mporpaMMHBIM CUMYJISTOPOM MUKpOKOHTpoJiiepa ADUC812.
Pabota ¢ MOHUTOPOM H KPOCC-OTJIATYMKOM MUKPOKOHTPOJLIEpa
-8 2| P41 Apucsi.
N3ydenne paboThl BCTPOSHHOTO aHAIOro-u(poBOro mpeodpasoparess
9-10 2 I1P5
MuKpokoHTposuiepa ADUC812.

JlabopaTopHBIi NPAKTHUKYM N0 KYpCY

Henensa ce- Pasnen
MeECTpa C yue- Kypca, 1o- Meponpusrue 110 Texy-
TOM JIEJICHUS PSULKOBBINA Ha3zBanue naGopaTopHoil paboThI ieMy ayJUTOPHOMY
TPYNIBI HA IBE | gomep pa- KOHTPOJIKO 3HAHUH
IIOArPYIIIbI 00THI
1 2 3 4
W3ydenue apu)MeTUKO-TOTHIECKOTO Onpoc 1o KOHTPOJIb-
4-5 JIP1 ycTporictBa (AJIY) mukponporueccopa.
HBIM BonpocaM K JIP
N3yuenue cnoco0oB nmpuMeHeHus aemmdpa- Ornpoc 1o KOHTPOJIb-
- JIP2
6-7 TOPOB B MHKPOIIPOLIECCOPHBIX CUCTEMAX. b1M Bompoca K JIP
3 W3y4yeHne nporpaMMHOI MOZEIIN MUKPO- Onpoc 1o KOHTPOJIb-
8 nporeccopa KP580BMSO0. HbIM BoTpocam K JTP
[TporpaMMupoBaHye BEIUUCIUTENbHBIX Omnpoc 1o KOHTPOJTb-
- JIP4 ki B Mukpornpoueccope KP580BMSO0.
9-10 Py Potpott P HBIM BompocaM K JIP

IToaroToBIE€HHOCTH CTYJACHTA K BBIIIOJIHCHUIO J'Ia60paTOpHBIX pa60T OCYIICCTBIISICTCA IMYTEM

YCTHOTI'O OITpOCa (HO KOHTPOJIBHBIM BOIIpOCaM METOAUYCCKOTO IMOCOOUS K BBITTOJIHECHHIO na6opa—

TOPHBIX padoT).

CamocrosiTesibHast padoTa 00y4aIOIINXCH.

Jomanmaue padoTsr (30 4.).

Cpoxu cnaum,
TpyroeMkocTh, .
HEaeJs ce- TeMbl JAOMAIIIHUX 3aJJaHUN
Jackel
MecTpa
1 2 3
3 10 B3anMHoe ipeoOpa3zoBaHue YUCEN Pa3IMYHBIX CUCTEM
CUHCJICHUSL.
6 10 ApudmMernueckue ornepanyy HaJ JBOMIHBIMUA YUCITAMH.
9 10 Omneparuu mpeoOpa3oBaHUsI IBOUYHO-IECATUYHBIX Y-
cell.




Pecdepartsr (24 4.).

Cpoku cnaum,
HeJIeJs ce-
MecTpa

TpyroeMkocTb,
Yyachl
Ha 1 pedepar

Tembl pedepaToB

10

0630p coBpemenHbIx UTMC moaynpoBOAHUKOBOM TTaMsi-
i, FLASH-kapt u SSD.

NMC nporpammupyemoit noruku: [1JIM u ITJINC. Xa-
PaKTEPUCTUKH, UCIIOJIb30BAHKUE U MPOTPAMMUPOBAHUE.

O0630p COBPEMEHHBIX NIEPCIIEKTUBHBIX 32- U 64-
Pa3psIHBIX MUKPOTIPOIIECCOPOB PAIMYHBIX (HHUPM-
usroroButenei. Ix cpaBHUTENbHAS OLIEHKA 10 COOTHOIIIE-
HUIO «II€HA—TIPOU3BOAUTEILHOCTDY.

Mukpokontposuiepsl upmsl Intel, Motorola, Analog
Devices, Texas Instruments, MicroChip, Siemens.

Cucremnbie uarepdeiicsl MII-cucrem.

CoBpeMeHHbIE KOMMYHUKAIIMOHHBIE HHTEP(ENCHI.

KoMMyHHKanmoOHHBIE MUKPOKOHTPOJLIEPHL.

Cucremsbl pC€ajlbHOI'O BPCMCHHU.

HCpCHeKTI/IBHHe IMPOMBIIIJICHHBIC KOHTPOJUJICPLI JJIA aB-
TOMATHU3alUMK CUCTCM SJICKTPOIIPHUBO/JIA.

Ludposas o6paboTka HHOPMAIHH.

[TudpoBsie cUrHaIBHBIE MPOLIECCOPBI PA3ITUYHBIX GUPM-
ITPOU3BOJUTENICH.

[ToaroToBKa K BBITTOJIHEHUIO U 3aIUTE JTa00PAaTOPHEIX PabOT, K JICKIIMOHHBIM W MPaKTHIe-
CKUM 3aHATHIM — 16 4.

IToaroroBka k caade sK3amMeHa — 8 4.

6 THO®OPMAILIMOHHO-OBPA3OBATEJIbHBIE TEXHOJIOT'NMHU

Pexomengannu

JUIA

npenoaaBaTeisd 10

WCIIOJIb30BaHUIO  WH(OpPMAIMOHHO-

00pa3oBaTeNbHBIX TEXHOJOTHI conepkaThes B «Ilomoxennn 00 opraHM3alMOHHBIX popMax U TeX-
HOJIOTHUsIX oOpa3oBarensHOro nporecca B HTU HUAY MUDN .

Mertoas! 1 hopMbI Opranu3auu o0ydeHus o quciurinHe « OCHOBBI MEKPOIIPOIIECCOPHON TEXHH-

KH»

Metoasl 1 (popmbI ak-

Buabl yueOHoii 1eATeIbHOCTH

THBU3ALMHU ) E— [IpakTnueckue JlaGopaTopHubie CamocTosiTenbHast
AeITeJIbHOCTH 3aHSTHS paboThI paboTta cTyeHTa
Pabora B komanze X X
Onepexaronias camo- x X X
cTosATeNbHas paboTa
MexIuCIUIIIIMHAPHOE X X X
oOydeHue
[Tpo6iemMHoe 0O6ydeHue X X X
OOyueHne Ha OCHOBE
OTbITa X X X
HccnenoBarenbCckuil
METOJT X X
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OO6pa3oBaTeabHbIC TEXHOJIOTHH, HCTIOIb3yeMble IS POPMUPOBAHUS KOMITCTCHITHI

HpOBelleHI/Ie JICKOWUOHHBIX 3aHSITI/II7I 110 JUCIHUITJIIMHEC OCHOBBIBACTCSA HA aKTUBHOM MCTO/IC 06y-
YEHUsl, MPU KOTOPOM ydaliuecs He NMacCUBHbIC CIIYLIATENH, & AKTUBHBIE YYACTHUKH 3aHSATUSI, OTBE-
YaKOIME Ha BOIPOCHI IpenoaaBarelia. Bonpocsl nmpenogaBaTess HalCIeHbl HA aKTUBU3ALUIO TIPO-
1IeCCOB yYCBOeHUsI Martepuaiia. [IpenogaBarens 3apaHee HaMe4aeT CIUCOK BOIPOCOB, CTUMYJIUPYIO-
KX aCCOUMATUBHOE MBILIJIEHUE U YCTAHOBJICHUS CBSI3EM C paHEE OCBOCHHBIM MaTEPUAJIOM.

[IpakTUueckue 3aHATHS MPOBOIATCS HAa OCHOBE peaM3allid METOoAa OOYyYCHHs JCHCTBUEM:
OTIPEJICNIAIOTCS U CTABATCS MPOOJIeMHbIEe 3a1aud, (POPMHUPYIOTCS KOMaH[bI, 3aCIIyIINBAIOTCS BapH-
aHThI pemeHus. [Ipu mpoBeeHUHN MPAKTUYECKUX U JTa0OPaTOPHBIX 3aHATUH MPECISAYIOTCS CIIEeIy-
IOIUE [IEJTN: 3aKpeIUieHUue U yriyOJIeHue 3HaHWM, YMEHUN U HAaBBIKOB B O00JIACTH MPOCKTUPOBAHUS
3JIEKTPOMEXAHUYECKUX CHCTEM, Pa3BUTHE TBOPUYECKON WHKEHEPHOW HMHUIMATHUBBI, 3aKpEIICHUE
HAaBBIKOB HCITIOJIB30BaHUA CHpElBO‘IHOfI nu CHGHHaHLHOﬁ TGXHI/I‘IGCKOﬁ HI/ITepaTypBI, HAaBBIKOB BBbI-
noJiHeHus Tpadudeckoil paboTsl U 0HOPMIICHUS TEXHUUECKOW JOKYMEHTAIHH.

[TpoBeneHME TA0OPATOPHBIX U MPAKTUICCKUX 3aHSATUN OCHOBBIBACTCSI HA MHTEPAKTHBHOM Me-
To/e OOy4YeHUsl, MPU KOTOPOM yuamiuecs B3aMMOJCHCTBYIOT HE TOJIBKO C IpErojaBaresieM, HO U
apyr ¢ apyrom. IIpu 3ToM TOMUHHpPYET aKTUBHOCTH y4yalluxcs B Ipouecce o0ydeHnus. Mecrto npe-
1oJaBaTeNsl B UHTEPAKTUBHBIX 3aHATUSX CBOJAUTCS K HAIPABICHUIO JIEATEIBHOCTH yYallUXcs Ha
JIOCTHIKEHHE TICJICH 3aHATHS.
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7 CPEACTBA J1JIs1 KOHTPOJIA U OHEHKH

B nanHoMm paszene npuBOASTCS CPEICTBA ISl KOHTPOJS YPOBHS TEKYIIEH YCIEBaeMOCTU U
noctmxenus [1P V]I,

BOITPOCHI 1JIs1 CAMOKOHTPOJISA
B 4yem otnmuus cymmaropa u rnojrycymmaropa.
Ha3naueHue cxeMbl yCKOPEHHOTO IIEPEHOCA.
Oynkuuu AJIY.
YeMmy paBHa eMKOCTb aJIpECHOr0 ITPOCTPAHCTBA IPU PA3PAAHOCTH HIMHBI aapeca 11.
Haznauenue 1 BO3MOXXHOCTH UCIIOJIB30BAHUS AU (PPATOPOB.
Yro Takoe «kapTa MaMsATH» U JUIsl Yer0 OHA UCTIONb3YyeTCs.
YT0 TaKoe «IOKaJbHBINA aJIpeECH.
Yro Takoe «0a30BbIi aipecy.
B uem oTiimunre MUKpPOIIPOIIECCOPOB HA OCHOBE CXEMHOM M IIPOTrPaAMMHOM JIOTHKHU.
10. Yro Takoe «MHKPOOIICpaIUsI.
11. Yto Takoe «MUKPOKOMAaHJIa».
12. Yro Takoe «MUKPOIPOTrPAMMBD».
13. HepmocTaTtku MUKPOIIPOIIECCOPOB ¢ GPUKCUPOBAHHBIM HAOOPOM KOMaH/I.
14. T'ne pacnonaraercs cucTeMa KOMaHJ MHKPOIIpOLiEccopa.
15. Kakue «peructpsl o0iero HazHaueHus» umeetr MIT 8080 u 117151 4ero oHM UCIOJIB3YIOTCA.
16. Hasznauenue peructpa SP.
17. Ha3nauenwue peructpa PC.
18. TlocnenoBaTeabHOCTh BHIOOPKH KOAA KOMaH/Ibl U3 AMSATH.
19. Ocnosusble rpymnmsl komana MIT 8080.
20. Yro Takoe «mpepbIBaHUE».
21. Yro Takoe «3axBaT MIMHBIY.
22. Kaxwue curnansl ucniosnszyet MII 8080 npu obpalieHnn K BHEIIHEMY YCTPOMCTBY.
23. TloHsATHE MAIIMHHOTO TAKTA.
24. TloHsATHE MAIIMHHOIO IUKJIA.
25. Tunel MammuHEEIX uKI0B MIT 8080.
26. Bunsr UMC nmamsaru.
27. Tumsl oMHOKpPATHO MporpammupyeMbix [13Y.
28. Tumel MHOTOKpaTHO nepenporpammupyemMsix 113V,
29. Tunst UMC O3VY.
30. Jlocrounctsa u Heaoctatku UMC Flash-namsTu.

CoNoO~wWNE

BOIIPOCHI K DK3AMEHY
Cucremsl cunciienus. BzanMHble npeoOpa3oBaHus YHUCEN Pa3IMUHbIX CUCTEM CUHCIICHUS.
@DopMBI IPEJICTaBIEHNS YUCENl B MUKPOIIPOLIECCOPE.
JIBonuHas apudmerrka (aIropuTMBbl CIOKEHHS U BBIYUTAHUS )
JIBonyHas apupmMeTHKa (aIrOPUTMbl YMHOKEHUS )
JIBonuHas apudmerrka (aIropuTMBbl JEIEHNS)
Haznauenue u GyHKIMOHMPOBAHUE IPHOPUTETHOTO MU paTopa
Haznauenue u pyHKumoHupoBanue nemudparopa
Haznauenue 1 GyHKIMOHMPOBAHUE MYJIbTUILIEKCOPA
Haznauenue u GpyHKIMOHHpPOBaHUE IIUHHOTO (hOpMUpOBATENS
Xapakrepuctukun UMC nonynpoBoiHUKOBOM NaMsITH
Cratnueckue O3Y
Hunamuyeckue O3Y
ITamsate EPROM
[Tamsts EEPROM

CoNo~LNE

ol
Mo

=
~w
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15.
16.
17.

18.

19.
20.
21.
22.

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

30.

[Mamsts FLASH

AnpecHoe MPOCTPaHCTBO U ajipecalius

OO6o01IeHHasT CTPYKTypa MHUKpoOMpoIieccopa. YCTpoicTBo ympaBieHus. OmnepannoHHOE
YCTPOMCTBO.

Mukpornpoueccopsl Ha OCHOBE CXEMHOM M IPOrPaMMHOW JIOTMKH. lIpvHIMIBI MUKpOmpO-
IrpaMMHOTrO yrpaBieHusi pabotoil mukpomnpoueccopa. Ilamsate Mukponporpamm. Cuctema
KOMaH/.

Muxpomnporeccop 8080. Ctpykrypa mukporpoueccopa 8080.

Cucrema xomann 8080. Tunsl onepanioB. Buasl agpecaruu.

OynkimonupoBanue u xapakrepuctuku UMC AT u [TAIL

Conpspxenue 8080 ¢ BHemHeH maMsThio mporpamMM. CHHXpOHHU3AIMS PabOThl MHKPOIIPOIIEC-
copa.

Pa6orta MII 8080 B pexume mpsMoro J0CTymna K HaMsTH.

Pa6ora MII 8080 B pexxume pepbIBaHUS.

OaHOKpUCTAIbHBIE MUKPOKOHTPOJLIIEPHI.

Cpena pazpadotku 10 muxpomnporeccopo. Kpocc-accemOiepsi.

Bapuants! nocrpoenus MII cucremsl Ha ocHoBe 8080.

[TonxiroueHne BHEMIHUX YCTPOICTB BBoa/ BhiBoia kK MIT 8080.

Muxponpoueccops! ¢ monHbiM Habopom koMaua (CISC) u cokpameHHbIM HAOOPOM KOMaHI
(RISC).

BoeinonHenue komaHja MuKporpoueccopa. Opranuzanus KoHBedepa. BcerpoeHHas Kaui-
MaMSTh.

13



8. YYHEBHO-METOJANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOU JUCTIIUITJIMHBbI

1.1 OcHoBHas nuTeparypa
Muxponpoueccopbii MUKPOIPOIECCOPHBIE YCTPOHCTBA [ DJIEKTPOHHBIN pecypc]: yaeOHoe mo-
coOue sl CTYAICHTOB PHEPreTHUECKUX crienuanbHocTei/ A.A. Burorpanos [u ap.].— Diek-
TPOH.TEKCTOBBIE AaHHbIe.— benropon: benropoackuii rocy1apcTBEHHbIN TEXHOJIOTUYECKUIN YHU-
BepcuteT uM. B.I'. lllyxoBa, 9bC ACB, 2012.— 167 c.— Pexxum nocryna:
http://www.iprbookshop.ru/28360.— DBC «IPRbooksy, mo maposto ISSN:2227-8397Tun usganmus:
yuebnoe nmocodue I'pud: rpud

Ky3un A. B. Muxkponporeccopnast Texuuka : yueonuk / A. B. Ky3un, M. A. )KaBoponkos. - M. :
Axanemus, 2013. - 304 c. - (Cpeanee npodeccuonanbnoe oopazoBanue. HpopmaTika u BeIYUC-
TUTENIbHAS TeXHUKA). - bubmuorp.: ¢. 301-302. - lonymeno M-Bom o6pazoBanust PO. KoJi-Bo k-
3eMILIsIpoB: Beero — 10

Kanamnukos B. U., Hedenos C. B., Pannes I'. I'. DnekrpoHnka 1 MUKpONpOLIECCOPHAsI TEXHUKA
[yue6. mst By3oB] / mon pen. I'. I'. PanneBa - M. : Akanemus, 2012. - 368 c. - Jlonmymeno Hayy.-
METO/I. COBETOM I10 MH(POPMAIL.-U3MEPUT. TEXHUKE U TexHoorun Y MO B 00J1. IprOOpOCTPOCHHS
ontoTexHUKH. K0JI-BO 3K3eMIJISIPOB: BCEro — 5

MukymuH, A. B. [udpossie ycTpoiicTBa 1 MuKpomnporeccopsl : yued.mocoodue. - CII6. : BXB-
[TerepOypr, 2010. - 832 c. : wi. - (YueOHas auteparypa st By30B). - bubmmorp.: c. 809. - [Ipeam.
ykas.: ¢. 811. - Pex. YMO s ctyn. By30B. KotnuecTBo k3. — 5

JlonoiHUTEILHAS JIATEpPaTypa

Pycanos B.B. MukporpolieccopHble yCTpOUCTBA U CUCTEMBI [ DJIEKTPOHHBIN pecypc]: yueOHoe mo-
cobue/ Pycanos B.B., llleBenés M.}O.— DnextpoH.TekcTOBbIe AaHHble.— Tomck: Tomckuii rocy-
TapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHUS U PATU0IEKTPOHUKH, 2012.— 184 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/13946.— DBC «IPRbooksy, momaposto

CmupnoB 10.A.,CokonoBC.B., TutoBE.B. OCHOBBI MUKPO3JIEKTPOHUKN U MUKPOIIPOLIECCOPHOU
texaukul3narenberBo:JIanp[SBN:978-5-8114-1379-9 T'ox:2013 M3panwue:2-¢ uz., ucip.—496 ctp.

Y4eOHo - MeTOgUUYECKOE 0O0ecTIeYeHHe
HOBBI MUKPOIIPOLIECCOPHON TEXHUKW» I CTYACHTOB crnienranbHocTh 210106 «IIpombliieHHas
aJIeKTpoHUKa» (Bcex Gopm obyuenus) — Hosoypansck, HI'TH, 2007. —42c..
MeTtoauyeckue pyKkoBOJCTBA JJIsl IPOBEACHUSI TaOOPaTOpHBIX padboT no Kypey «Mukponpolieccop-
HBIE YIIPABISIONINE YCTPOHCTBA» (XpaHATcs Ha Kadenpe «[IpoMblluieHHas 3JeKTPOHUKA ay/l.
517).
KommiekTsl 5K3aMeHalMOHHBIX 33a4, 0JIAaHKOB TEKYILEro TECTOBOI'O KOHTPOJIS, pa3laTOYHbIE Ma-
TepHalibl HaxoaTcs Ha kadeape «[IpomMblnieHHas 3eKTPOHKUKa» U BKIIOUYEHHI B coctaB Y MK/,

Nudopmanmonnoe  obecrieyeHue  (BKIOYasl ~ TEpeUeHb  PecypcoB  HMH(POPMAIMOHHO-
TEJIEKOMMYHHUKallMOHHOM ceTH « HTepHeT»)

1 http://nsti.ru

2 nayunas 6ubnmoreka e-librari

3 OBC «Jlaup»

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

JUCHUTIJIUHBI
1. JIeKIIMOHHbBIC 3aHATHS:
- aymutopusi 606, ocHalleHHas MMPE3EHTAIIMOHHOW TEXHUKOW (IIPOEKTOp, dKpaH, KOM-
BIOTEP/HOYTOYK).
2. [TpakTHyeckue 3aHITHS:

KOMIIbIOTepHBIH Kitacc (aya. 503),
- nakethbl 110 001ero HasHayeHus (TEKCTOBBIE PEJAKTOPHI, TpapuIecKue PeJaKTOPBI,

).

Windows XP Professional

noanucka Campus and School

Jorosop Ne 381-8773a ot

Agreement Ne 6679446 08.12.2014 r.

Windows 7 Professional noanucka Campus and School Jorosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 1.

Windows 8.1 noanucka Campus and School Jorosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.

Mathcad 14.0

JUILEH3Us TpUoOpeTeHa 1o
norosopy Ne 334C/511-2008
or 21.10.2008 1.

Opera CBoOoaHo pacnpoctpansemoe 10,
JHIIEH3Us HE TpeOyeTcs
Matlab
3. JIaGopatopHble paboThI
- KOMIThIOTEPHBIN Kitacc (aya. 503),
- nakeTsl [1O olmiero Ha3HaueHHs (TEKCTOBBIE PElaKTOPBI, rpaduyeckre peJaKTopsl,
),

Windows XP Professional

noamucka Campus and School

JoroBop Ne 381-8773a ot

Agreement Ne 6679446 08.12.2014 r.

Windows 7 Professional noamucka Campus and School Horosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.

Windows 8.1 noanucka Campus and School Horosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.

Mathcad 14.0

JIMIICH3Us IpUoOpeTeHa 1o
noroopy Ne 334C/5I1-2008
or 21.10.2008 r.

Opera

CBoOoano pacmpoctpansiemoe I10,
TUIEH3Us He TpedyeTcs

Matlab
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IIpunoxenne 1. [lepeyenb yueOHO-MeTOANYECKOr0 00ecnieYeHHs CAMOCTOSITeIbHOM pa-
00TBI CTY/IEHTOB.

1. “OnexkTpoHrka u HaHo3JekTpoHUKa” PI'OC-3 Bcex dhopm obOyuenwms.- HoBoypansck: HTU
HUAY «MUDU», 2011.- 16 c.
2. benses A.E. CrannmapT opranuzamuu, TpeOOBaHUS K 0(DOPMIICHHIO TEKCTOBOW JIOKYMEHTa-

uu CTO HI'TU —3-2009 .- HoBoypanbck: HI'TU, 2009. - 57c., un.

KoMruiekThl 3K3aMEHAIMOHHBIX 3a/1a4, OJJAHKOB TEKYIIEr0 TECTOBOTO KOHTPOJIS, pa3aarod-
HbIC MaTepuaibl HaxoaaTcs Ha kadeape «[IpombllieHHAs SJICKTPOHUKA» M BKIIOYCHBI B COCTaB
YMK/I.
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Hpnnome}me 2. MeToanuecKue YKazaHud IJd CTYACHTOB MO 0CBOCHHUIO T CHUIIJIUHDBI.

Metoanyeckie yKazaHUs IO OCBOCHHIO JUCHHUILIMHBI «MUKPOIPOIECCOPHBIE YIIPABIISIO-
IIMe YCTPOICTBa» aapecoBaHbl CTyIeHTaM O4HOW (opMmbl oOyueHus. ducuuruimHa «Mukpomnpo-
[IECCOPHBIE YIPABJISAIOIINE YCTPOHCTBAY M3Y4YaeTcsl Ha MPOTSHKEHUU OJTHOTO cemectpa (8 cemectp).
dopma KOHTPOJIS 110 UTOTaM U3Y4EHUS — HK3aMEH.

OCHOBHBIMHU BHJIaMH y4eOHBIX 3aHATUH SBISIOTCA JIEKLIUH, IPAKTUUYECKUE U TaOOpaTOpHbIE
3aHATHS, KPOME 3TOTO NPEyCMOTPEHA CaMOCTOATENIbHAs paboTa CTYIEHTA.

B xoze nekuuii paccMaTpUBAIOTCSI OCHOBHBIC MOHATHUSL TEM, CBS3aHHBIE C HUIMH TEOpETHYE-
CKHE U NPaKTHUYECKUE IPOOIEeMBbI, JAI0TCS PEKOMEHIAIMHU JUUIsl CAMOCTOSATENIbHOM paboThl U MOATO-
TOBKE K TJaOOPaTOPHBIM M MPAKTUYECCKUM 3aHSATHSM.

B xone naGopaTOpHBIX M NPAKTUYECKUX 3aHATUH YIIIYOJSIOTCS M 3aKpEIUIAIOTCS 3HAHUS
CTY/ICHTOB II0 Py PACCMOTPEHHBIX Ha JIEKIHMIX BOIPOCOB, Pa3BUBAIOTCS: HABBIKU MOJI00PA U U3Y-
YEeHUs JINTEpaTypbl B 00JaCTU MPOSKTHUPOBAHUS M SKCIUTyaTalluU 3JIEKTPUYECKUX MALINH, HABBIKU
BJIQJICHHS] OCHOBHBIMH METOJIaMH aHallM3a W CHHTE3a DJIEKTPUYECKUX MAIWH; METOJaMH U Cpe-
CTBAMHU pEILIEHHUs] OCHOBHBIX NMPOOJIEM MMOCTPOSHUS U IKCIUTyaTallMH 3JEKTPUUECKUX MAIlIUH; METO-
JaM{ ¥ TEXHHYECKHUMH CPEICTBAMH, MMO3BOJIIONIMMH MPOPECCHOHATBHO IKCILTyaTHPOBATh U MPO-
€KTHUPOBAaTh COBPEMEHHBIE AIEKTPUUECKUE MAIIUHBI.

Opranu3anuoHHO-METOIUYECKIE YKa3aHUs K MPOBEACHHUIO JTAOOpaTOpHBIX 3aHsTuil JIabo-
patopHble pabOThI IPOBOASATCA B ClIELMATU3UPOBaHHOI 1abopaTtopun. Homep naboparopHoii pado-
THI ¥ TpaUK MPOBEICHUS JTAOOPATOPHBIX PA0OT BBLIAETCS CTYACHTAM 3apaHee 10 IPOBEACHUS Jia-
6opatopHoro 3aHsTus. Bo Bpems npoBeneHus 1a00paTOPHOro 3aHATHS CTYAEHTHI J1enATcs Ha Opu-
rajipl, UMerolme B cocrtaBe 2-3 uenoBeka. Kaxxnas Opuraga Bo BpeMs MPOBEACHUS JIa0OpaTOPHOTO
3aHATUS BBIIOIHIET UHIMBUAYAIBHYIO 1a00paTOPHYIO paboTy.

B Merommuecknx ykazaHUSX K J1aOOpaTOPHBIM paboTaM TMPHBOIATCS OIHMCAHUE JKCIIEpH-
MEHTaJbHON YCTaHOBKH, 33JaHUE JJIs JIOMAalIHe MOATOTOBKH, MOPAJAOK MPOBEAECHUS pabOThl, OC-
HOBHbIE TPeOOBaHMS K BBINOJIHEHHUIO paObOT U 0()OPMIICHUIO OTYETOB.

[Tepen BbImoNHEHUEM Ja00PATOPHOIM PaObOTHI CTYAEHTHI JOJIKHBI:

a) 03HAKOMUTKCS C COJIepKAHNEM pabOTHI;

0) U3y4uTh TEOPETHUUECKUI MaTepra, He0OX0AUMBIN AJIs TPOBeIeHHs TabopaTOpHOH pabo-
TBI, UCTIOJIb3YS] KOHCIIEKT JIEKIIUI M PEKOMEHIYEMYIO TEXHUUECKYIO JTUTEePaTypy;

B) TIIATEJIBHO MPOPadOTaTh METOAMKY MPOBEIACHUS pabOThl U U3YUUTh CXEMY 3KCIIEPUMEH-
TaJIbHOM YCTaHOBKHU;

I') IPOU3BECTH HEOOXOUMBbIE IPeABApUTENbHbIE PACUEThl, MOATOTOBUThH NIPOTOKOJI U3MEpe-
HUH, KOTOPBIN JTOJHDKEH COJIEPIKATh CXEMBI SKCIIEPUMEHTAILHOTO MCCIIEIOBAHUS U TAOJIHIIBI IS 3a-
MIUCH Pe3yIbTaTOB SKCIIEPUMEHTOB U BHIYMCIICHUH;

1) O3HAKOMHTHCSI C KOHTPOJIbHBIMH BOIpPOCaMH K J1abopaTtopHoit paboTe M ObITH TOTOBBIM
OTBETUTh HAa HUX BO BPEMs JIOIYCKa K BBIITOJHEHHUIO PaOOTHI.

CTyneHThl, SIBUBIIAECS Ha 3aHSATHS HE TOATOTOBICHHBIMH, K BBIIIOJHEHHUIO JTAOOpAaTOPHOM
paboThI HE TOMYCKAIOTCS.

B mporiecce skcriepuMeHTa KKl WiICH OpUTabl BBITIOIHIET ONpEeIeHHbIE 00s3aHHO-
CTH:

- CHATHE MOKa3aHUI W3MEPHUTEIHHBIX IPHOOPOB,
- (uUKCHpOBaHUE U3MEPEHHBIX JAHHBIX B IMOJTOTOBJICHHBIX 3apaHee Tadnuuax,
- yHIpaBJeHHE MMYCKOPETYIHUPYIONICH anmmapaTypou u ap.

OTuet o npojenaHHON paboTe COCTABISAETCS KaX/bIM CTYACHTOM WJIM OJUH Ha Opurany (1o
COTJIACOBAaHUIO C TPEnojaBareieM, BeIyIUM JTabopaTopHOe 3aHsATHE). THUTYIBHBIN JHCT TOJIKECH
ObITH 0()OPMIIEH B COOTBETCTBUHU CO CIEAYIOIIMMHU TpeOOBaHUAMH. TUTYIBHBIHN JIUCT OTYETA IO JIa-
OopaTopHO# paboTe AOHKEH COJAEPIKATh:

- HAaMMEHOBaHMS MHUHMCTEPCTBA, By3a, Kadeapsl, BeayLeH mpernojaBaHue JaHHOM IHc-
[UTITUHBI (B BEpXHEH 4acTH),
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- naumeHoBanue Buna CPC (otuér mo maGopaTopHOoil paboTe) KpYmHBIM IIPUPTOM,
Ha3BaHUe J1a00paTOPHOI pabOThl, HANMEHOBAHUE AUCIUILTUHBI,

- Hagnucu «Bemonnun» u «lIposepun» ¢ ykazanuem rpynmnsl 1 PO crynenTa, g01x-
Hoctu u @O npenogasaresns,

- MECTO W I'0Jl BBIMOJTHEHHS pabOThI (B HIDKHEH 4acTH).

Tpebyemoe conepkanue oT4yeTa (HEOOXOAMMBIE CXEMBI, TAOJUIIBI M TpadUKH) YKa3aHO B Me-
TOJIUYECKOM OMHMCAaHUM KaXA0H paboThl. ['padmku CHATHIX M pACCUMTAHHBIX 3aBUCHUMOCTEH JKena-
TEJIbHO BBIYEPUMBATH HA MUJUIUMETPOBOI Oymare mo KOOpJIWHATHBIM OCSIM C COOTBETCTBYIOIIMMHU
JeNeHUsIMUA U 0003HadeHussMU. [locne HaHeceHns ToYek rpaduka uX COeTUHSIOT IIIaBHOM KPUBOIL €
Y4eTOM BO3MOKHOTO «paz0poca» TOUEK BBUJLY MX HETOUHOTO CHSTHS BO BpeMs MPOBEACHUS IKCIIe-
pPUMEHTA WM MOTPEIIHOCTH pacyera. TeopeTuyeckre CBeIeHHs Mo TeMe J1abopaTOpHOM paloThl,
BHOCHMBIE B OTYET, JOJKHBI ObITh M3JI0XKEHBI KPATKO M COJEPXKATEIbHO M HE JIOJDKHBI MPEICTaB-
JSATh co00H OyKBaJIbHBIC, TEM 0O0JIee KOMITBIOTEPHBIE, KOMTMU METOAMYECKUX MaTepuanoB. B koHie
OTYETa 3aMUCHIBAIOTCS KPATKHE BBIBOJABI MO MPOJICTAHHON padoTe, JaeTcs CpaBHUTENbHAs OICHKA
MIOJIYYEHHBIX IPAKTUUECKUX PE3YJIbTATOB C TEOPETUYECKUMU CBEICHUSIMH.

3amuTa 1abopaTopHOi paboThl MPOBOIUTCS Ha MocieAHeM jJabopaTopHoM 3aHsaTHH. [Ipu
MOJITOTOBKE K 3allIMTE JTA00PATOPHBIX PadOT CTYACHTHI MOJIB3YIOTCS YKa3aHHBIMH B KaXI01 padoTte
UCTOYHUKAMU JuTepaTypsl. [Ipu 3ammre otdera cTyneHT 00s3aH MPOSBUTH KOMIETEHTHOCTHBIN
MOJIXO/, T.€. IIOKa3aTh HE TOJBKO 3HAHWE MaTepHuala J1adopaTopHOi paboThl, HO YMETh aHAIHU3HPO-
BaTh MOJyUYEHHBIE 3aBUCUMOCTH, MPUOOPECTH HABBIKU IKCIEPUMEHTAIBLHONW MPOBEPKU pabOTOCIO-
COOHOCTH ycTaHOBKH. KOHTpOJIBHBIE BONPOCH /sl TIOATOTOBKM K JabopaTopHOil paboTe u ux 3a-
IIUTHI IPUBEICHBI B METOJAMYECKUX YKA3aHUAX K COOTBETCTBYIOIIEH JaboparopHoit padoTsl. JIabo-
paropHasi paboTa 3aCYMTHIBAETCS, €CIIM CTYACHT MPABMIIBHO OTBETHJI HA BOMPOCHI MPEMOAaBaTEIs,
MOCBSIICHHBIE 3HAHUIO YCTPOMCTBA U MPUHIUITY PabOThl YCTAHOBKH, a TAaK)KE€ TOHUMAHUIO (PU3nYe-
CKHUX IPOLIECCOB, OOBACHSIONINX MOJyY€HHbIE TPAKTUUYECKHE PE3YIbTaThl IPU MPOBEICHUH IKCIIE-
pumenTa. CTyIEeHT TOJDKEH YMETh OOBSCHUTD MOPAIOK ASHCTBUM, HEOOXOAMMBIX IS BHIOJHEHUS
m000r0 IKCIIEpUMEHTa B JlabopaTtopHoit pabote. lepen Hawamom paboThl CTYIEHTHI 00s3aHBI U3Y-
YUTh MHCTPYKILHIO 10 TEXHUKE O€30MacHOCTH il paboTaomux B Ja00paTOpUU U pacHHUcaThCs O
MIPOXOKJICHUH HHCTPYKTaXa B CIIEUATbHOM KypHaJIE.
[Tpu MOATrOTOBKE K MPAKTUYECKUM 3aHATUAM KaXIbIN CTYACHT JOJDKEH:
- U3Y4YUTbh PEKOMEHJOBAHHYIO YUEOHYIO JTUTEPATYpY;
- U3YYUTb KOHCIEKTBHI JEKIUH;
- 3HaTh OCHOBHbIE 3aKOHOMEPHOCTH IPOTEKAOIIMX B MalIMHaX Mpoueccax u Gopmy-
Jbl U XapaKTEePUCTHKU MAIllMH, COOTBETCTBYIOILIME TEMAaTHKE J1abOpaTOpHOro 3aHs-
TUSL.
I[To cormacoBaHuIO ¢ MpernoaBaTeNeM CTYIEHT MOXKET MOArOTOBUThH pedepart, TOKIaj WU
COO0OII[eHHUE 110 TEME NMPAKTUYECKOTO 3aHITHSL.
B mpouecce moAroToBku K JIaOOpPaTOPHBIM U MPAKTUYECKHM 3aHATUAM CTYJEHTHI MOTYT
BOCIIOJIb30BaThCSl KOHCYIbTAIUSIMU MTPENOJaBaTes.
Bomnpocel, He paccCMOTpeHHBIE Ha JIEKIUAX U MPAKTUYECKUX 3aHATUAX, JOJDKHBI OBITH U3Y-
YeHbI CTYJIEHTaMH B XOJI€ CAMOCTOATEIbHOU padboThl. KOHTpOIb camocTosTETbHOM pabOThHI CTYACH-
TOB HaJl y4eOHOW MpOrpaMMol Kypca OCYIIECTBIISIETCS B XOJ€ MPAKTUYECKUX 3aHITUH METOI0M
YCTHOTO OIPOCa WJIM TIOCPEJCTBOM TECTUPOBaHUA. B x0/1€e caMmocToATeNbHON pabOThl KaXKIbIH CTY-
JIeHT 00s513aH NMPOYUTATh OCHOBHYIO U IO BO3MOXHOCTH JIONIOJHHUTEIBHYIO JINTEpATypy MO U3yyae-
MOl Teme, TOMOJIHUTh KOHCIEKTHI JEKIUN HEJOCTAIOIIUM MaTepHalioM, BBIMUCKAMH U3 PEKOMEH-
JIOBAaHHBIX NI€PBOMCTOYHHUKOB. BBIIEINTh HEMOHATHBIE TEPMUHBI, HATH UX 3HAYEHHUE B CIOBAPSX.
CTyneHT JOKEeH TOTOBUTHCSA K MPEACTOSAIIEMY MPAKTHYECKOMY M JIaOOpaTOPHOMY 3aHSATHIO TI0
BceM, 0003HAUYEHHBIM B Y4€OHO-METOAMYECKOM KOMILIEKCe BompocaM. He mposicHEHHbIE B X0je
CaMOCTOSITENIbHOM paboThl BOMPOCH! CIEAYET BBIMUCATh B KOHCIEKT JICKIIMHA U BIOCIEACTBUU MPO-
SICHUTh UX HA MHAMBUAYAIbHBIX KOHCYJIBTALUAX C IIPENOaBaTesIeM, BEAYIIUM JaHHYIO JUCLMILIU-

HY.
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IIpn m3yyeHun IUCHUILIMHBL «MHUKpPOIIPOLECCOPHBIE YIPABIAIOMUE YCTPOUCTBA» UCIOJIb-
3YIOTCS CIIEIYIOIINE BUJIBI CAMOCTOSITEILHON Pa0OThI CTYA€HTOB:

- KOHCIIEKTHPOBAaHHUE MaTeprasa 110 TEMaM, BHIHECEHHBIM Ha CaMOCTOSITEIbHOE NU3YUECHHUE;

- MOJrOTOBKA K MPAKTUYECKUM U JaOOPATOPHBIM 3aHSATHUSIM.

[Tpu peanu3zanuu pa3IuvHBIX BUAOB Y4€OHON PabOTHI HCHIOIB3YIOTCS pa3HOOOpasHbIe (B T.4.
WHTEPAKTUBHBIC) METOABI OOYUCHUS.

J71s1 TOATOTOBKY K 3aHATUSM, TEKYIIEMY KOHTPOJIIO M IPOMEKYTOYHOM aTTeCTalluu CTYy/ICH-
Thl MOT'YT BOCIIOJIb30BaThCsl 3JIEKTPOHHOM Oubnuorekoir BY3a, rae oHu uMMeroT BO3MOKHOCTD I10-
JTYyYUTh JAOCTYI K y4eOHO-METOIUYECKUM MaTepuaiaMm, kak oumbmmoreku BY3a, Tak ¥ MHBIX dJIEK-
TPOHHBIX OMOIMOTEUHBIX CUCTEM. B CBOIO ouepenb, CTYACHTHI MOTYT B35Th Ha JOM HEOOXOAUMYIO
TuTepaTypy Ha aDOHEMEHTE BY30BCKOM OMOIMOTEKH, a TAK)KE BOCIOJIB30BATHCS 3JIEKTPOHHBIM YH-
TaJbHBIM 3aJIOM.

Pe3ynbrar 0CBOCHMS TUCHUILUIMHBI OLICHUBAETCS MPU MPOBEICHUHM UTOTOBOM aTTeCTalliy 10
JTUCIUIIAHE.

Wrorosas arrectanus Mo JUCHUTIIIMHE MOKET MMPOBOJIUTHCS B ABYX BapUaHTaX:

1) B mucbMeHHO#M (popMe — B BUIe KOHTPOJIBHOT'O 3alaHKsl, BKIFOUYAKOINIETO B ceOsl BCE pa3iesibl
M3y4aeMoU JUCHUILIIUHEL. [IprMep KOHTPOIBHOTO 3aaHusl K UTOTOBOM aTTECTAIMH T10 JIHC-
nuruinHe npuBenéH B [Ipunoxenun 4.

2) B ycTHO# (hopme 10 Borpocam K 3au€ry. [IpuMepHBIii epedeHb BOIPOCOB K 3auéTy TpH-
BezieH B [Ipunoxenuu 4.
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IIpunioxenne 3. bannbHO-peliTHHIOBasI CHCTEMA OLICHKH.

Tabauua pacnpeneseHus 6a/U10B TeKYlIero 1 UTOrOBOIr0 PeHTHHIA M0 BUAM J1eSITeJIbHOCTH
CTY/IeHTA NP U3YYeHHHU AUCHMILUINHBI « MUKponpoueccopHbie yIPaBIsolIie yCTPOiicTBAa»

KomunuecTso Becosoi
Ne Bun nearensHoCcTH/ KonnuectBo
KOHTPOJIb- kod(dpurueHT
/1. CpOK BBINIOTHEHUS 6amioB
HBIX €IMHHUI 3HAYUMOCTHU
1 Brimonnenue nabopatopHbIx paboT: 2 1,5 3
2 Odopmienune otuéra 1o J1aOOPATOPHOM 5 5 4
pabore:
3 3amura 1abopaTopHON PabOTHI: 2 2 4
4 KoHcniektupoBanue wmaTepuana, BbIHE- 5 5 10
CEHHOT'O Ha CAaMOCTOSITENIbHOE U3yYCHHE
5 Brimonnenue, odopmieHue U 3aluTa 1 10 10
paboT, BBINOJNHIEMBIX Ha AayAUTOPHBIX
MIPAKTUICCKHUX 3aHATUSIX 2 2 4
6 [TonroToBka mpe3eHTaluu W JOKJIAAa T10
TeMaTUKe KOJUIOKBUYMa M y4yacTue B 3a- 3 5 15
IIUTE JOKJIaa
HUTOI'O: 50
7 JIMIHOCTHBIE Ka4eCTBA CTYICHTA 10
NTOI'O k npoMeXyTOYHOH aTTecTaluu 60
8 3auér 40 1 40
NTOTI'O: 100
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IIpunoxenne 4 ®oHJ OLIEHOYHBIX CPEACTB

Oo0pa3en TecTa 1 NPOMEKYTOUYHOM aTTeCTAIUU
1. Kakas aupexkTuBa ciay>kut Juis 3aganus cermenta [1I1:
a) XSEG
b) CSEG
c) BSEG
d) DSEG
e) ISEG

(5 6ayoB)

2. Kak Ha3pIBaercst peructp pesxxumoB padotsl T/C:
a) PCON
b) IP
c) TCON
d) TMOD
e) IE

(5 6amioB)

3. Kakoii pazmep PIIII y 6a30Boii apxurexktypst MK517?
a) 1K
b) 64
c) 32
d) 128
e) 4K

(5 6ammoB)

4. 3anumute ¢parMeHT nporpammbl 3 komana MKS1 ans 3amanHOrO OJ0K-CXeMoOi#l anro-

puTM™Ma:

B

(47h):=(A)

I

(R1):=(R1)+2

I

A):=(A)+10

!

(20 6anoB)
5. 3amana nocienoBaTeabHOCThL KoMaHg MKS51:
MOV RO.#20
MOV R1,#10
DEC R1
MOV A,RO
ADD AR1
INC R1
ADD AR1
MOV R1,A
Kaxkoe unciio 0yner B peructpe R1 mocie ee BBINOTHEHUS:
(20 GamoB)
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6. B peructpe IP 3ammcano umcio 8Eh, xakas monyduTcst mpH 3TOM IOCIEI0BATEIHOCTD

IIPEPBIBAHMI:
1.
2
3.
4.
5
(10 6asoB)
7. B perucrpe IE 3amucano urcino OFh, kakue u3 npepsIBaHuil pa3penicHbl?:
(10 6amnoB)
8. Kakoit u3 curnanoB MKS51 siBisieTcst BXOIOM BHEIIHETO TIPEPHIBAHHS:
a) PSEN
b) EA
c) INTO
d) TXD
e) ALE
(5 6ayoB)
9. 3anummre psaaOM C KaKI0W U3 npuBeaeHHbIX koman MKS1 tun anpecanuu:
DEC @RO
MOV AR2
ADD A#50h
SUBB A10
MOVC A @A+DPTR
(15 6asmoB)
10. ns gero ucnonsiyercs aupextusa DB?:
(5 6annoB)
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JlomoytHeHUs 1 UI3MEHEHUS K paboueit mporpamme:

Ha 20 /20 Y4.T0JT

B paGouyto mporpammy BHOCATCS CIEIYIOIIUE U3MEHEHUS:

Pabouas nmporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kapeapsl « _ » 20

3aBenyronuit kadeapoit [10

Ha 20 /20 Y4.TOJ

B paGouyro mporpammy BHOCSTCS CIEIYIOIINE H3MEHEHUS:

Pabouas nmporpamma niepecMoTpeHa 1 0J00peHa Ha 3aceaHuu Kapeapsl « _ » 20

3apenyromuii kadpeapoii [19

Ha 20 /20 y4.TO1

B pabouyto nporpamMmy BHOCSTCS CIEAYIOLUINE U3MEHEHMUS:

Pabouas mporpamMma nepecMoTpeHa u oo0peHa Ha 3aceJaHuu Kapeaphl «_ » 20

3aBenytouuii kadeapoii [19

Ha 20 /20 Y4.T0J1

B pabouyto mporpaMMmy BHOCSTCS CEIYIOIINE U3MEHEHHUS:

Pabouast mporpamMma nepecMoTpeHa u oo0peHa Ha 3aceJaHuu Kapeaphl «_ » 20

3aBenytrouuii kadeapoii [19

Ha20 /20 yuron
Ha20 /20 yu.ron;
Ha20 /20 yuron
Ha20 /20 yu.ron;
Ha20 /20 yuron

[Iporpamma nericTBuTENIbHA
(3aBemyromuii kadempoit I19)

(3aBenyromuii kadempoii [19)

(3aBemyromuii kadempoii [19)

(3aBenyromuii kadempoii [19)

(3aBemyromuii kadempoit I19)
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