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1. Henun u 3a1a4u 0CBOCHMS TUCHUILTIHHBI

Hens mnpenosaBanusi AUCHUIUIMHBI «MHUKPOKOHTPOJUIEPHI M MHUKPOIIPOLIECCOPHI B
cucTeMax yIpaBICHHs» 3aKII0YaeTCs B TOM, YTOOBI 1aTh CTyJEHTaM Mpo¢ecCHOHaIbHbIC 3HAHMUS,
YMEHHMSI U HaBbIKM B OOJACTHM KOHCTPYKLHH, apXUTEKTYpbl, 3JIEMEHTHOM Oa3bl M NpPUHLHMIAX
MIOCTPOEHHUSI IPOMBIIIJIEHHBIX LIU(PPOBBIX YCTPONUCTB: OT  DJIEKTPOHHBIX  JIATYMKOB,  JO
IIPOrPaMMHUPYEMBIX JIOTMUECKUX KOHTPOJUIEPOB; MO3HAKOMHUTH C YCTPOMCTBOM OCHOBHBIX Y3JIOB
MIPOMBIIICHHBIX KOHTPOJUIEPOB: HU(PPOBBIMU BXOJaMHU / BBIXOJAMH, AHAJOTOBBIMH BXOJIaMH /
BBIXOJJAMHM, KOMMYHUKAllMOHHBIMM  HHTepdeiicaMu, CcXeMOW mMTaHus MW T.OI.; POJb
MHUKPOKOHTPOJIJIEPOB U MUKPOIIPOILIECCOPOB B CHCTEMaX YIPABJICHUS, allllapaTHbIE U MpOrpaMMHbIE
acrmeKkThl MpH padoTe C MUKPOKOHTPOJUIEpAMHU, DPELIEHHE TUIIOBBIX MPUKIAAHBIX 3a/Jad; JaTh
TEOPETUYECKUE 3HAHUS M MPAKTUYECKUE METOJbl HCIOJIb30BAHUS MHUKPOKOHTPOJUIEPOB H
MHUKPOMPOIIECCOPOB B CHCTEMaxX YIpaBJIeHUs, allapaTHble U MpOorpaMMHbIE aClleKThl MIPHU paboTe C
MUKpPOKOHTpOJUIEpaMu; NMPUOOpETeHnEe U MpOopabOTKa CTyIEHTaMU KOMIIETEHIMM, HE0OXOANMBIX
JUI YCHEIIHOTO YCBOEHHS OCHOBHOI 00Opa3oBaTelIbHOM MporpaMMbl OakaaBpuaTa Mo AAHHOMY
HarpaBJIEHUS U PO PHUITIO.

OCHOBHBIMH 321a4aMHU U3yYEHUsI TUCLUILIIMHBI SBIISIOTCS:

- IPEJICTABJICHUE O TUIIAX MUKPOKOHTPOJIEPOB U MUKPOIIPOLIECCOPOB;

- TEXHUYeCKas JOKyMEHTalMsl, HeoOxoaumasi Al paboThl C MUKPOIIPOLIECCOPHBIMU

YCTPOICTBaMU;

- NPHUKJIAIHbIE AJNTOPUTMBI M HCHOJHUTEIbHBIE MPOrpaMMbl AJISI MHKPOIPOLIECCOPHBIX
YCTPOMCTB Ha S13bIKaX BBICOKOTO YPOBHS.

JucuuruinHa «MHKPOKOHTPOJUIEPl M MHUKPOIPOLIECCOPBl B CHUCTEMAaxX YIPaBJICHUS
MO3BOJIUT PACIIUPUTh TEOPETUYECKYK IMOArOTOBKY OakajaBpa, yrJIyOUTh 3HAHHE HPUKIAJHBIX
BOIIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHHEM M MPUMEHEHHEM MHKpPOIPOLIECCOPHBIX YCTPOWCTB B
aBTOMATH3UPOBAHHBIX CHCTEMaX YNpaBJIEHUS TEXHOJOTHYECKUMU IPOLIecCaMt JUls pellieH s 3a1a4
npoeccuoOHaIbHON 1EATEILHOCTH.

2. Mecro mucuunjauabl B crpykrype OOII BITIO

Jucuummza «MUKpOKOHTPOJUIEPEl U MUKPOTIPOLIECCOPHI B CUCTEMAX YIPABICHUS SBIISETCS
CaMOCTOSITEJIbHBIM MOJIyJIeM, OTHOCUTCS K BapuaTHUBHON 4yacTu Oa3oBoro Osoka b1 u u3ywaercs
CTYIEHTaMH O4YHOM (opMbl 0OyueHHsI 1O HampaBieHHto noarotoBku 27.03.04 «YmpasieHue B

TCXHUYCCKUX CUCTEMAX», YPOBCHBb IOATOTOBKHU ((68.K8.J18.Bp» 6 CEMECTP 3 Kypca, ODO.



3. TpeOoBaHusA K pe3yIbTATAM OCBOCHHS COAEPKAHUSA AUCHHUIINHBI

B mponecce  u3ydeHus IUCHUIUIMHBI «MUKpPOKOHTPOJIIEPHI M MMKPOIPOLECCOPHI B
CHUCTEMax VIpPaBJICHUS» Yy CTYACHTOB MO HampaBieHuio noArotoBku 27.03.04 «YmopasieHue B
TEXHHYECKUX CHCTEMax» ¢ KBalupuKanued (creneHpro) «0OakamaBp» JTOJDKHBI  OBITH
chopMyITUPOBaHbI ClIeayoNre MpodecCuoHanbHbIe KoMIeTeHI:A B cooTBeTcTBUU ¢ OI'OC BITO
u OIIOII BO no naHHOMY HarpaBJ€HHIO OATOTOBKHU.

B pesynbraTe M3yueHus AMCUUILIMHBI CTYACHT IODKCH 00JIanaTh CICAYIOIIMMH MPOog)eCCHOHATbHO-
cneruanu3upoBanabiMy kKomnerennusmu (I[TKC):

- c11ocoO€H BBIMOIHITh MOJAEPHU3ALUIO TPOrPaMMHOTO cpeficTBa U ero okpyxenus (IIKC-2);

- crnocoOeH y4yacTBoBaTh B ayaute KoHpurypauuii MIC B COOTBETCTBUU C MOJIYYEHHBIM IUIAHOM
(ITIKC-2.1);

-CocOOEH y4yacTBOBaTh B MOHUTOPUHIE€ U YIPABJIEHWU pabOTaMHM IMPOEKTa B COOTBETCTBUU C
ycraHoBleHHbIMU periamenTamu (I1KC-2.2);

-Croco0eH PyKOBOAUTH MpoeKTaMu B 00nactu nHpopManmoHHbix Texnosnoruit (IIKC-3);

-cioco0eH ydacTBoBaTh B ayauTe koHburyparuid MC B COOTBETCTBHHM C TOJYYECHHBIM ITUTAHOM
(ITKC-3.1);

- cnocoOeH y4yacTBOBaTh B MOHUTOPWHIE M YINpPaBIE€HUU pabOTaMu MPOEKTa B COOTBETCTBUU C
yctanoBieHHbIME periamentamu (ITKC-3.2).

B pesynbraTe u3ydyeHus AUCUMIUIMHBI «MHUKPOKOHTPOJUIEPHI M MHUKPOMPOLECCOPBI B CHUCTEMAX
YIPaBJIEHUS» CTYJECHT:

JoJizxen 3HATH Npe/ICTaBICHUE TaHHBIX B DBM, apXUTEKTypy U CHCTEMY KOMaH/]
nporeccopa, accemosiepsl CISC u RISC, VLIW apxutekrypy, acceMOiep MUKPOKOHTpOJIepa
AVR, UCP mukpokxonTposuiepa AVR ot Atmel, kak mpuHATH yyacTue B paboTax 1o
M3TOTOBJIEHUIO, OTJIAJKE U Ca4€ B SKCIUTyaTallMI0 CUCTEM M CPEJICTB aBTOMATU3alUU U
yIpaBJIeHHs, KaK y4aCTBOBATh B pa3pabO0TKe U U3TOTOBJICHUU CTEHJIOB JJIsi KOMIUIEKCHON OTJIaJKH
Y UCTIBITAHUHM IPOrPaMMHO-ANMNAPATHBIX YIPABISIIOLIUX KOMILJIEKCOB.

JonkeH yMeThb HCIIONb30BaTh NpPEACTaBICHHE JaHHBIX B OBM, apxutektypy u cucremy
KoMaHJ mporeccopa, npumensats accemobnepsl CISC u RISC, ucnons3oBats VLIW apxutextypy,
acceMOnep MukpokoHTpoyuiepa AVR, WCP mukpoxonTposmepa AVR ot Atmel, npunHumars
ydacThe B paboTax MO HM3TOTOBJICHMIO, OTJIAJKe M claye B SKCIUIyaTallMI0 CHUCTEM MU CPEJICTB
aBTOMAaTH3allMd U YIpaBJIEHUS, Yy4acTBOBaTh B pa3pabOTKE W W3TOTOBJIEHHM CTEHAOB JUIs
KOMIUIEKCHOM OTJa/IKU ¥ UCIIBITAHUM MPOTPaMMHO-AIapaTHIX YIPABIISIOMINX KOMILIEKCOB.

JloJzkeH BJ1ajieTh HaBbIKaMH B paboOTe MO MU3TOTOBICHUIO, OTJIAJKE U Cllaue B SKCILTyaTalluio
CHCTEM U CPEJICTB aBTOMATU3ALIMK U YIIPaBJICHUS, HAaBBIKAMU pa3pabOTKU U U3rOTOBJICHUS CTEHIIOB

JIJIsI KOMIUIEKCHOM OTJIaAKH U MCIIbBITaHUN IporpaMMHO-AIMapaTHLIX YITPABJIAKOIIUX KOMIIJICKCOB.



4. CopepskaHue H CTPYKTYPa THCHHUILINHBI (MOLYJIS)

4.1 Conepxxanue pa3iea0B IMCHUILTHHbBI

OuneHouHbIe

Ne Conep:xxanue pasiena Dopmupyemas cpeacTBa
HaumeHoBaHue KOMIIETEHLM S

pasaed pasaena (4yactb

a KOMIIETEHIIUH)

1 2 3 4 5

1. [Ipencrasnenue Ilensie u  BemIECTBEHHBIC [IKC-2 sabopaTopHas
IaHHeIX B OBM. yucaa. CUCTEMBI CUHMCICHUS. I[IKC-3 pabora,

JBoudHOE  TpencTaBIICHHE. BOIPOCHI Ha
16-pudHOE TIpEncTaBlICHUE. KOJUTOKBHYM,
IIpsimoii, o0paTHBIHA u TECTUPOBAHUE,
JIOTIOJTHUTENBbHBII KOJIBI. 3ammTa pedepara,
IIpencraBnenune KOHTPOJIbHBIE
BCIIIECTBCHHBIX 15(¢S) MECpOITPUATHA,
(ctiocoOHOCTB BBITIOJIHATH KypCOBOM ITPOEKT,
MOJICPHU3AIINIO JK3aMeH.
IpOrpaMMHOIO  CpeicTBa U

€ro OKpY>XEHHUs, y4aCTBOBATh

B aynute KoHurypauuii C

B COOTBETCTBUU c

HOJTy4YEHHBIM  IIJIJAHOM, B

MOHHUTOPUHIE€ U YIIPaBICHUU

paboramu MIPOEKTa B

COOTBETCTBUU c

YCTaHOBJIEHHBIMU

perilaMeHTaMy, PYKOBOAUTH

MPOCKTaMH B obacTu

HHGPOPMAITHOHHBIX

TEXHOJIOTUH, y4acTBOBAaTh B

aymute kKoHpurypanuii UC B

COOTBETCTBUU c

MIOJy4YEHHBIM  IUIAHOM, B

MOHUTOPUHI€ U YNPaBIECHUU

paboramu MIpoeKTa B

COOTBETCTBUU c

YCTaHOBJICHHBIMHU

perIaMeHTaMu).

2. ApPXUTEKTYypa H Knaccudukarms [IKC-2 nmabopaTopHas
cuctema KomaHj | apxutektyp. IIpuHcTOHCKas IIKC-3 paborta,
poreccopa. apXUTEKTypa (don BOIIPOCHI Ha

Heiimana). l"apBapackast KOJUUIOKBUYM,
aApXUTEKTYpA. TECTUPOBAHHUE,
MoaudunupoBanHas 3amura pedepara,
rapBapickas ~ apXUTEeKTypa KOHTPOJIbHBIE
(crtocoOHOCTH  BBIIOJNHATH MEPOIPUSITHS,
MOZIEPHU3ALINIO KypCOBOM MPOEKT,

MPOrpaMMHOIO CpEACTBA H
€ro OKpY>KEHUs, y4acTBOBATh
B ayaure koHurypanuid NC
B COOTBETCTBUU c
NOJIyYEHHBIM  IIJJAHOM, B

OK3aMCH.




MOHUTOPHUHIC U YIPAaBJICHHUU

paboramu MPOEKTa B
COOTBETCTBUU c
YCTaHOBJICHHBIMH

periiaMeHTaMu, PYKOBOAUTH
npoekTaMd B objactu
UH(POPMAITUOHHBIX

TEXHOJOTHUH, y4acTBOBAaTh B
ayaure koHpurypanuii UC B
COOTBETCTBHUU c
NOJTYYEHHBIM  IJIAHOM, B
MOHUTOPUHTE U YIpPaBICHUU

paboramu MIPOEeKTa B
COOTBETCTBHUU C
YCTaHOBJICHHBIMHA
perjiamMeHTaMu).

AccemOnepsl
CISC u RISC.

Cucrema xomann  CISC
(Common Instructions Set
Commands). Cucrema
komaug RISC (Reduced In-
structions Set Commands).
CpaBHEHHE CHCTEM KOMaH]I
CISC wm RISC. 3auem B
MOIIHBIX nporieccopax
Jenaercsi  IpeoOpa3zoBaHUe
komaan CISC B RISC.
Pacmmpennas RISC
apxurektypa or  ARM.
Usrorosnenne, oTmagka u
clada B OKCIUTyaTaruio
CHCTEM u CpeICTB
aBTOMATH3aIUU u
ympaBieHus  (CrocoOHOCTh
BBHIMTOJTHATh  MOJICPHU3AIUIO
MPOrPaMMHOIO  CPENCTBA U
€ro OKpY)KCHHSI, y4aCTBOBATh
B aynute KoHpurypanuii C
B COOTBETCTBUU c
MONYYCHHBIM  TUIAHOM, B
MOHUTOPUHTE W YIPaBICHUN

paboramu IIpoeKTa B
COOTBETCTBUU c
YCTaHOBJICHHBIMH

perilaMeHTaMy, PYKOBOAUTH
MMpOEKTaMu B obiractu
MH(POPMALTMOHHBIX

TEXHOJIOTUH, y4acTBOBAaTh B
ayaure koHpurypanuii IC B
COOTBETCTBUHU c
NOJTYYEHHBIM  IIJJAHOM, B
MOHHUTOPUHIE U YIPaBICHUU

pa6OTaMI/I MMPOCKTa B
COOTBECTCTBHUU C
YCTaHOBJICHHBIMHA

periaMeHTaMu).

IIKC-2
ITKC-3

naboparopHas
pabora,

BOITPOCHI
KOJUIOKBUYM,
TECTHPOBAHHUE,
3amuTa pedepara,
KOHTPOJIbHBIC
MEPOIPUATHS,
KypCOBOH ITPOEKT,
JK3aMeH.

Ha




VLIW
ApXUTEKTYpA.

Cucrema xomann VLIW
(Very  Long  Instructios
Worfd). C6x apxurexTypa.
Pacnapannenusanue
orepanui B Cox.
AnmnapartHas peanuzanus
onepanuin B Cox
(CTIOCOOHOCTH ~ BBIMOJIHATH
MOZICPHU3ALINIO
OPOrpaMMHOTO CpEACTBa M
€ro OKpY)KEHUSI, y4aCTBOBATh
B ayaurte koHpurypanuid NC
B COOTBETCTBUU c
NOJTYYEeHHBIM  IJIAHOM, B
MOHUTOPWHTE W YIPaBICHUU
paboramu MIpoeKTa B
COOTBETCTBHU c
YCTaHOBJICHHBIMHU
perilaMeHTaMH, PYKOBOJIUTH
MIPOEKTaMH B obmactu
WH(POPMAITUOHHBIX
TEXHOJIOTUH, y4acTBOBAaTh B
aymute kKoHpurypaunii UC B
COOTBETCTBHU c
MOJNYYEHHBIM  IIJIAHOM, B
MOHHUTOPUHIE U YIPaBICHUU
paboramu MPOEKTa B
COOTBETCTBUU c
YCTaHOBJIEHHBIMHU
peraaMeHTaMu).

IIKC-2
IKC-3

nabopaTopHas
paborta,

BOITPOCHI
KOJUTOKBHYM,
TECTHPOBAHHUE,
3amuTa pedepara,
KOHTPOJIbHBIC
MEPOIPUATHS,
KYpCOBOH ITPOEKT,
IK3aMEH.

Ha

Accembiep
MUKPOKOHTPOJLIE
pa AVR.

CrpykTypa
MUKpOKOHTposuiepa AVR ot
Atmel. Peructper o0rmiero
Ha3HAYCHHUS. ®naru
COCTOSIHUA. ITamsaTs
mporpamMM. [lamsiTh HaHHBIX.
Ilepudepus.  IlpepoiBanms.
CrpyKTypa Kozma mporpamMmbl
Accem0inepa.
Apudmernyeckne u
JIOTHYECKHe KOMAaH/IbI.
Makpochl. Komannpt
MEPECHUIOK. Komannpt
BETBJICHUH. Koman et
YCIIOBHBIX IIePEXO0JI0B.
Pa3paboTka u M3roToBIEHHE
CTEHJIOB Ul KOMILIEKCHON
OTJaJKH W  WUCHBITAaHHUH
MPOrpaMMHO-aNIapaTHBIX
VIIPABISIONIMX KOMIIJIEKCOB
(ciocoOHOCTH BBITIOJTHSTD
MO/IEPHHU3AIIHIO
MPOrpaMMHOIO CpPEACTBA H
€ro OKPY>KEHHsI, Y9aCTBOBATh
B ayaure koHpurypanuid UC
B COOTBETCTBUU c
MOJlyYeHHBIM  IIJJAHOM, B

[IKC-2
[IKC-3

nmabopaTopHas
pabora,

BOIIPOCHI
KOJIJIOKBHYM,
TECTHpPOBaHHE,
3ammTa pedepara,
KOHTPOJbHBIE
MEpOTPHUATHS,
KypCOBOU MPOEKT,
SK3aMeEH.

Ha




MOHUTOPHUHIC U YIIPABJICHUN

paboramu MPOEKTa B
COOTBETCTBUU c
YCTaHOBJICHHBIMH

periiaMeHTaMu, PYKOBOAUTH
npoekTaMd B objactu
UH(POPMAITUOHHBIX

TEXHOJOTHUH, y4acTBOBAaTh B
ayaure koHpurypanuii UC B
COOTBETCTBHUU c
NOJTYYEHHBIM  IJJAHOM, B
MOHUTOpPUHTE U YIpPaBICHUU

paboramu MIPOEeKTa B
COOTBETCTBHUU C
YCTaHOBJICHHBIMHA
periamMeHTaMu).
HUCP Hasnauenune. Bpibop Tuma IKC-2 sabopaTopHas
MHUKpPOKOHTpPOJIJIE | MUKPOKOHTPOJIIEpA. ITKC-3 pabora,
pa AVR ot IIporpammupoBaHue Ha BOIIPOCHI Ha
Atmel. Accembrepe. KOJIJIOKBHYM,
[IporpamMmmupoBanue Ha TECTUPOBAHHE,
SI3bIKE  BBICOKOTO  YPOBHSI. 3amuTa pedepara,
Lenecoobpa3HocTs KOHTPOJIbHBIE
ucnoip3oBanus  s3pika  C. MEPOIPUATHS,
CpaBHeHue KOJIOB Ha KypCOBOW MPOEKT,
AccemOoiepe mw C mo JK3aMeH.
CKOpOCTH BBITIOJTHEHHUS.
CpaBHeHHE KOJIOB Ha
AcceMOiepe mw C mo
OnICTpOTE
MPOrpaMMHUPOBAHUSL.
CpencTra OTJIA]IKH.

Usrorosimenne, orimagka U
cmasa B OKCIUTyaTalHio
CUCTEM u CpezncTB
aBTOMATH3AIUN u
ympaBineHus  (CrocoOHOCTh
BEITIONHATh  MOJIEPHU3AIINIO
MIPOTPaMMHOTO CPEICTBa M
€ro OKpY>KEHHsI, y9aCTBOBATh
B aymute KoHpurypanui C
B COOTBETCTBUU c
MONly4eHHBIM  IIJJAHOM, B
MOHHUTOpPUHTE U YIPaBICHUN

paboramu IIpoeKTa B
COOTBETCTBUU c
YCTaHOBJICHHBIMH

perilaMeHTaMH, PYKOBOAUTH
OpoekTaMu B obnactu
MH(POPMALTIOHHBIX

TEXHOJIOTUH, y4acTBOBAaTh B
ayaure koHpurypanuii UC B
COOTBETCTBHH c
MONYYEHHBIM  IUIAHOM, B
MOHHMTOpPUHIE€ U YIIPaBICHUU
paboramu MIPOEKTa B
COOTBETCTBHH c




YCTaHOBJIEHHBIMH
periamMeHTamMn).
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4.2 CTpyKTypa IMCHHIIJIMHBI
OOmass TPyIOEeMKOCTh JTUCIUILIMHBI COCTaBisieT 4 3adeTHbIX enuHul] (144 yacos).

[IpomexxyTouHas aTTecTalus — 3K3aMEeH U KypCcOBOM MPOEKT (6 cemecTp).

Bun paboTsl KonunuectBo vyacos
cemectp Ne 6 Bcero

OO0uasi Tpy10€eMKOCTh 144 144

AyauTropHas padora: 48 48

Jlexyuu (J1) 16 16

Ilpakxmuuecxue 3auamus (113)

Jlabopamopmuwie pabomui (JIP) 32 32

CamocrosiTesibHas padoTa: 69 69

Kypcogoii npoexr (KII), kypcoBas padora

(KP)

Pacuetno-rpaduueckoe 3amganne (PI'3)

Pedepart (P)

Occe (D)

CamMOoCTOSITEIbHOE U3YUYECHHE PA3/IEI0B 69 69

KonTpossnas padora (K)

CamomnoaroroBka (mpopaboTka u
MOBTOPEHUE JIEKITMOHHOTO MaTepHrala u
Marepuasia y4eOHHUKOB U y4eOHBIX
MOCOOMiA, MOATOTOBKA K JJAOOPATOPHBIM U
MPAKTUYCCKUM 3aHSATHUSIM, KOJJIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.),

IToaroroBka u cnaua sK3aMeHa 27 27

Bun uToroBoro KOHTpoJIs (3a4eT, SK3aMeH) DK3ameH

11



4.3. Pa3znennl IUCHUILINHBI, H3y4YaeMble B 6 ceMecTpe

Ne
pa3aeinl

HaumenoBanue paszjaesna

KoaungecTBo 4acoB

Bcero

Ayn.
pabora

JI

JIP

Bue aya.
pa6. (CP)

[IpencraBnenue panHbiX B OBM  (CrOCOOHOCTH
BBINOJIHATh MOAEPHU3ALMIO IPOrPAMMHOIO CPEACTBA
A €ro OKPYXEHMS, Yy4yacTBOBaTb B  ayJuTe
koHurypanuii UC B COOTBETCTBHM C TOITYYECHHBIM
IJTAHOM, B MOHUTOPUHTE W YIpPaBICHUH padoTaMu
MpOEKTa B COOTBETCTBUU C YCTAHOBJIEHHBIMU
perjiaMeHTaMy, PYKOBOIMTH IPOSKTAaMH B OO0JACTH
MH(OPMAIIMOHHBIX TEXHOJOTHMM, Yy4acTBOBaTh B
aymute koH(purypamuiit MC B COOTBETCTBHM C
MOJYyYEHHbIM  IUIAHOM, B  MOHUTOPUHIE€ U
VIOpaBIeHUH pabdoTaMu MPOEKTa B COOTBETCTBHUU C
YCTaHOBJICHHBIMH PETJIAMEHTAMHU ).

17

2

4

11

ApxuTekTypa M CHCTeMa KOMaHJA Ipoleccopa
(roToBHOCTF K  y4yacTMiO B  paborax 1o
W3rOTOBJICHUIO, OTJIAJKE M cIade B SKCIUTyaTaIHIO
CUCTEM H CpE€ACTB aBTOMAaTHU3allUM MW YIIPABJICHUA,
TOTOBHOCTh ~ y4acTBOBaTb B  pa3paboTke W
M3rOTOBJICHUH CTEHIOB JUIS KOMIUIEKCHOW OTJIAIKH M
UCTIBITaHUI IpOrpaMMHO - anmapaTHBIX
YIPABISTIOIINX KOMILIEKCOB).

17

11

AccemOneper  CISC wm  RISC  (cmocobrHOCTH
BBINTOJHATH MOJIEPHHU3ALHIO TIPOrPAMMHOTO CPEACTBA
U €ro OKPYXEHHS, yJacTBOBaTb B  ayAuTe
koHpurypanuii IC B COOTBETCTBHH C TONYYEHHBIM
IUTAHOM, B MOHHUTOPHHIE W YIpaBICHUH paboTamu
IIPOEKTa B COOTBETCTBHH C  YCTaHOBJICHHBIMH
permaMeHTaMy, PyKOBOAUTH IMPOEKTAMH B 00JAcTH
MHQOPMALIMOHHBIX TEXHOJOTWH, Yy4YacTBOBATh B
aymute koH(purypamumii HC B cooTBerctBum C
MONy4eHHBIM  IUTAHOM, B MOHUTOPHHIEC M
yIpaBlIeHNH paboTaMH TPOEKTa B COOTBETCTBHH C
YCTaHOBJICHHBIMH PETrIaMEHTaMH).

20

11

VLIW apxutekrypa (TOTOBHOCTh K YYacTHIO B
paborax MO HM3rOTOBJIEHHIO, OTJIAJKE W CHAYe B
9KCIUTyaTalMi0 CUCTEM U CPEACTB aBTOMATH3aLUU U
yIpaBJIeHHs], TOTOBHOCTh Y4acTBOBaTh B pa3palboTke
W W3TOTOBJIEHUH CTEHIIOB JJISl KOMIUIEKCHOM OTJIaJKU
W WCOBITAHMA  TPOrPaMMHO -  ammapaTHBIX
YIIPABJISIOUIMX KOMIIJICKCOB).

21

12

AccemOnep wmukpokoHTpoiepa AVR or Atmel
(crtocoOHOCTD BBITOJTHSATD MOJEPHHU3ALNIO
MPOrpaMMHOIO  CPEACTBAa M €r0  OKPYXCHHS,
ydacTBoBaTb B ayauTe KoHurypaumit HC B
COOTBETCTBUH  C  TOJYYEHHBIM  IUIaHOM, B
MOHUTOPUHTE M YHpaBICHHH pabOTaMH HpPOEKTa B
COOTBETCTBHHM C YCTAHOBJIEHHBIMHM pETJIAMEHTaMH,
PYKOBOAWTH MIpOEKTaMH B obnactu
WH(QOPMALTMOHHBIX ~ TEXHOJIOTHH, y4YacTBOBAaTb B

21

12

12



aymute koH(purypammit MC B cooTBercTBUU C
MOJY4YCHHBIM  IUTAHOM, B MOHUTOPUHTE U
yhnpaBieHHH padoTaMU MPOEKTa B COOTBETCTBUH C
YCTaHOBJICHHBIMU PETIaMEHTAMHU).

6. HUCP AVR Studio (crmocoOHOCTh  BBIIONHATH 21 3 6 12
MOJIEPHU3AIMIO TMPOTPAMMHOIO CpeICTBA U €ro
OKPYXXCHHUS, Y4acTBOBaTh B ayAuTe KOH(UTypauuit
HNC B cOOTBETCTBUM C TOIYYEHHBIM IUIAaHOM, B
MOHUTOPUHTE W YNpaBICHHH pabOTaMH MPOEKTa B
COOTBETCTBHU C YCTaHOBIICHHBIMH perjiaMeHTaMHu,
PYKOBOJHTH MPOEKTaMHU B obnactu
WHPOPMAITMOHHBIX ~ TEXHOJIOTHH, y4acTBOBAaTh B
aymute kKoH(purypammit MC B COOTBETCTBUM C
MOJMY4YEHHBIM  TUJIAHOM, B  MOHUTOPUHTE |
yIIpaBJIeHHH pPabOTaMu MPOEKTa B COOTBETCTBHU C
YCTaHOBJICHHBIMH PETJIAMEHTAMH ).
HToro: 117 16 32 69
7. | KonTpons (moAroToBKa u cada 3K3aMeHa). 27 - - -
Bcero: 144
4.3. JlabopaTopHble padoThI
Ne Ne Koa-Bo
Tema
3aHATHS | pa3feia 4acoB

1. 1 WuterpupoBannas cpema paspadotkm AVR Studio. Pazpabotka u 4
H3TOTOBJIEHUE CTEHIOB Ul KOMIUIEKCHOH OTJIAJKH WM HCIBITAHUM
IIPOrpaMMHO-aMIAPATHBIX YIPABISIOIINX KOMIIJIEKCOB (CIIOCOOHOCTH
BBIIOJIHATh ~MOJEPHM3ALMIO IPOIPAaMMHOTO CpPEACTBA M €ro
OKpY)KEHHUs, YydYacTBOBaTb B ayautre KoHpurypanuid WC B
COOTBETCTBUU C IIOJY4YCHHBIM IUIAHOM, B MOHHUTOPUHIE U
yIIpaBJIeHUH paboTaMu IMPOEKTa B COOTBETCTBUH C YCTAHOBJICHHBIMHU
peryiaMenTamu, PYKOBOAUTH MIPOEKTaMHU B obnactu
WH(GOPMALMOHHBIX  TEXHOJOTMH,  ydacTBOBaTb B  ayauTe
koHpurypanuit MIC B COOTBETCTBMHM C TOJNYYCHHBIM IIJIAHOM, B
MOHHUTOPUHIE M YIPAaBICHUU pPAabOTaMu IPOEKTa B COOTBETCTBUU C
YCTaHOBJICHHBIMH PETIaAMEHTAMH).

2. 1 Apudmernyeckne omepanun B AccemOiepe Atmel (rOTOBHOCTH K 4
y4acTHI0O B paloTax MO U3rOTOBJICHHUIO, OTJIAagKEe M clade B
9KCIUTyaTalMI0 CHUCTEM M CPEICTB aBTOMAaTH3allMUd W YIIPaBIICHUS,
TOTOBHOCTH Y4aCTBOBAaTh B Pa3pabOTKE M U3TOTOBJICHUU CTEHAOB JUIS
KOMIIJICKCHOM OTJIaJIKH M MCIBITAHUN NPOrpaMMHO - anmnapaTHBIX
YIIPABJISIOIIMX KOMILJIEKCOB).

3. 2 Jlormueckue oneparmuu B AccemOiepe Atmel (cmocoGHOCTH 6
BBIIOJIHATH ~MOJEPHHM3ALMIO MPOrPAaMMHOIO CpeIACTBa M €ro
OKpPYXEHHUs, YydacTBoBaTb B ayauTe KoH(purypaumit HC B
COOTBETCTBUU C TMOJYYEHHBIM IUIAHOM, B MOHHUTOPUHIE U
yIIpaBJIeHUH paboTaMu MPOEKTa B COOTBETCTBUU C YCTAHOBJICHHBIMU
peryiaMeHTamu, PYKOBOAUTH MIPOEKTaMHU B obnactu
WHQOPMALIMOHHBIX ~ TEXHOJOrMH,  ydyacTBOBaTb B  ayaHTe
koHurypauuii MC B COOTBETCTBMM C TOJYYEHHBIM IUIAHOM, B
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MOHUTOPHUHIC U YIIPABJICHUU pa6OTaMI/I MOPpOCKTa B COOTBETCTBUU C
YCTaHOBJICHHBIMUA peFﬂaMeHTaMI/I).

2 Hukner B Accembiepe  Atmel  (crmocoOHOCTH — BBINOJNHATH
MOJEPHHU3AIMIO MPOrPaMMHOIO CpPEICTBA M €ro  OKPY)KEHHUS,
yyacTBoBaTb B ayaute KoHpurypaumit HMC B COOTBETCTBHM C
NOJTYYEHHBIM I[UJAHOM, B MOHUTOPHUHTE W YIpaBleHUH paboTamu
NpOCKTa B COOTBETCTBHHM C YCTAaHOBJICHHBIMH peErJIaMEHTaMH,
PYKOBOJMTH MPOEKTaMU B 00JIACTH MH(OPMALMOHHBIX TEXHOJOTHH,
ydacTBoBatb B ayaute KoHpurypaumii MC B COOTBETCTBHH C
MOJYYEHHBIM TUTAHOM, B MOHUTOPHMHIC M yINpaBlIeHMH paboTamu
POEKTa B COOTBETCTBUH C YCTAHOBJICHHBIMU PErJaMeHTaMH).

2 Makpocet B AccemOnepe Atmel (CIOCOOHOCTH — BBINOJHATH
MOJIEPHU3ALMIO IPOrPAMMHOIO CPEICTBA W €r0  OKPYXKEHUS,
yuacTBoBath B ayautre KoHpurypauuit HMC B COOTBETCTBHH C
MOJTYYEHHBIM IUIAHOM, B MOHUTOPHUHTE W YIIpaBlieHUH paboramu
IIPOEKTA B COOTBETCTBUM C YCTAHOBJICHHBIMH pErjIaMEHTaMHU,
PYKOBOJHMThH TPOEKTaMU B 00JIACTH MH(OPMAIMOHHBIX TEXHOJOTHH,
ydacTBoBatb B ayautre KoHpurypamuii WC B COOTBETCTBHH C
MOJTy4YeHHBIM TUIAHOM, B MOHHUTOPHHTE W YIPaBIeHWH pPaboTaMu
MIPOEKTa B COOTBETCTBUH C YCTAHOBIEHHBIMH PETIAMEHTAMH).

2 Ilepexomst B AccemOiepe Atmel (CrOCOOHOCTH  BBIMOJNHSATH
MOJIEPHM3AINIO TPOTPAMMHOIO CpPEICTBA M €ro OKpPY>KEHHS,
ydacTBOBaTh B ayaure KoHpurypammii HWC B cooTBeTcTBHH C
MOTly4Ye€HHBIM ITUTAaHOM, B MOHHTOPHHIE W YIPaBICHUH pPabOTaMHU
MPOEKTa B COOTBETCTBMU C YCTAaHOBJIEHHBIMU pETIAMEHTaMHU,
PYKOBOIHTH MPOEKTaMHU B 00JIaCTH MH(OPMALMOHHBIX TEXHOJIOTHH,
yyacTBoBaTh B ayaure KoHpurypauuit HMC B COOTBEICTBHM C
[IOJy4YEHHBIM IJIJAHOM, B MOHMTOPMHIC U YIpaBIEHUH paboTaMu
[IPOEKTa B COOTBETCTBUY C YCTAHOBJIEHHBIMU PErJIaMEHTaMHU).

HToro:

32

4.4 CamocTosiTe/IbHOE U3YyUYeHHe Pa3/1eJI0B JUCHUIIIMHBI

Ne
pa3nena

BOHpOCbI, BBIHOCUMBIE€ HA CAMOCTOATE/IbHOEC U3YYCHHE

KoJa-Bo
4acoB

1

2

L.

Cucrema npepbBannii MK PIC16F84A (cmocoOHOCTH BBITONHATH MOJCPHHU3AIUIO
MIPOrPaMMHOI0 CPEACTBA M €r0 OKPYXKEHHsS, Yy4acTBOBAaTh B ayJuTe KOH(UTrypauui
HUC B cooTBeTCTBMM C MOIYYEHHBIM IUIAHOM, B MOHHUTOPUHIC U YIIPAaBICHUHU
paboTraMu IPOEKTa B COOTBETCTBUU C YCTAHOBJICHHBIMHU PErJaMEeHTaMU, PYKOBOAUTh
MpOeKTaMu B o00OmacTH HMH(OPMALMOHHBIX TEXHOJOTHM, Y4acTBOBAaTh B ayAWUTE
koH(urypauuii IC B COOTBETCTBUHM C TOJyYEHHBIM IUIAHOM, B MOHUTOPHUHIE H
yIIpaBJICHUH paboTamMM TpOE€KTa B COOTBETCTBUM C  YCTaHOBJIEHHBIMH

Uzyuenne cucrempl koMaHa MUKpokoHTpoiuiepoB PICI6F8xx (cmocoOHOCTS
BBIIIOJIHATH ~ MOJAEPHHU3ALMIO TMPOIPAMMHOIO CpPEACTBA H  €ro  OKPYXKEHHS,
y4JacTBoBaTh B ayaute koHpurypauuid MIC B COOTBETCTBHM C MOMYYEHHBIM IIJIAHOM,
B MOHUTOpDUHIE€ M yIOpaBIeHHMH pPabOTaMH TIPOEKTa B COOTBETCTBHHM C
YCTAaHOBJICHHBIMH  perjaMeHTaMH, pYKOBOAWUTH  IpOeKTaMH B  oOiacTu
WH(POPMALIMOHHBIX TEXHOJIOTHH, y4yacTBOBaTh B ayauTe KoHpurypaumit UC B
COOTBETCTBHUHU C TOJYYEHHBIM IUIAHOM, B MOHUTOPUHIE U YIpPaBJIEHUH paboTaMu
MPOEKTa B COOTBETCTBUH C YCTAHOBIIEHHBIMU PErJIaMEHTaMH ).
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A3pik  accembiepa MPASM  (crmocoOHOCTH — BBIONHATH — MOJCPHU3ALIUIO
MPOrpaMMHOI0 CPEACTBA M €0 OKPY>KEHHsS, YYaCTBOBaTh B ayIuTe KOHPHUTypamuit
HNC B cOOTBETCTBMM C MONYyYEHHBIM IUIAHOM, B MOHUTOPHHIE U YIIPaBICHUU
paboTaMu IPOEKTa B COOTBETCTBUU C YCTaHOBJICHHBIMHU PErjaMeHTaMU, PyKOBOAUTH
mpoeKTaMu B 00nacTH MH(OOPMALMOHHBIX TEXHOJOTHH, Y4acTBOBaTh B ayAuTe
koHpurypauuii IC B COOTBETCTBMH C TONYyYEHHBIM IUIAHOM, B MOHHUTOPHUHTE U
yIpaBJIeHUH paboTamMu TpoeKTa B COOTBETCTBUM C  YCTAHOBJICHHBIMHU

Wzydenue paboOThl TOPTOB  MHUKPOKOHTpOJUIEpa  (CIOCOOHOCTh  BBITIOJIHSATH
MOJICPHHU3AIIUIO MIPOTPAMMHOIO CPEACTBA U €ro OKPY>KEHUS, YIaCTBOBATh B ayJUTe
koHurypauuii IC B COOTBETCTBUU C IOJYYCHHBIM IUIAHOM, B MOHUTOPHHIE H
yIpaBieHUH PabOTaMM MTPOEKTa B COOTBETCTBUU C YCTAHOBJICHHBIMHU PETJIAMEHTAMH,
PYKOBOAMTH MPOSKTAMHU B 00J1aCTH MH()OPMAIMOHHBIX TEXHOJOI'HH, y4aCTBOBATh B
aynute koHpurypaiuii IC B COOTBETCTBUU C MOJIyUYEHHBIM IIJIAHOM, B MOHUTOPUHTE
U YIpaBJIeHUH paboramMu TIPOEKTa B COOTBETCTBHM C YCTaHOBJICHHBIMHU

VYmpaBiieHHe CEMH CETMEHTHBIM CBETOJAMOIHBIM HHAMKATOPOM (CIOCOOHOCTH
BBITIONHATh ~ MOJEPHHU3AIMIO TPOTPAaMMHOIO CpENCTBA M €ro  OKpPYKEHHS,
y4acTBOBaTh B ayaute KoHpurypanuid MMIC B cCOOTBETCTBUY C MOTYYECHHBIM ILUIAHOM,
B MOHHTOpHHTE M yIOpaBlIeHHH paboTaMH TPOEKTa B COOTBETCTBUU C
YCTAaHOBJICHHBIMH  PErjaMeHTaMH, pPYKOBOJUTH  IpPOEKTaMH B 00JacTu
MH(OPMAITMOHHBIX TEXHOJOTHWH, ydJacTBOBaTh B ayauTe KoH¢urypammid HC B
COOTBETCTBHHU C TIOJyYEHHBIM TUIAHOM, B MOHUTOPWHIE U YIPaBICHUU paboTaMu
IIPOEKTa B COOTBETCTBUH C YCTAHOBJIEHHBIMU PETJIAaMEHTaMH ).

Uzyuenne criocoboB odopmiteHrst kona (CrocOOHOCTh BBHIMONHATh MOJCPHU3ALUIO
IIPOrPaMMHOTO CPEJICTBA M €r0 OKPY)KEHHUS, Y9acTBOBAaTh B ayJuTe KOH(UTYyparuii
NC B COOTBETCTBMH C TIOIYYCHHBIM IUIAHOM, B MOHHUTOPHHIC M YIIPaBICHHU
paboTamyu IPOEKTa B COOTBETCTBHHU C YCTAHOBJICHHBIMHU PErJIAMEHTAMH, PYKOBOIUTh
NpOeKTaMd B 00NacTH WH(OPMAIMOHHBIX TEXHOJIOIMH, YYacTBOBAaTh B ayauTe
koHurypauuii IC B COOTBETCTBUH C TIOJYYCHHBIM IUTAHOM, B MOHHUTOPHHIE U
yIpaBlIeHHN paboTaMH TPOEKTa B COOTBETCTBHHM C  YCTaHOBJICHHBIMU

Oyukruu B sa3bike C (CITOCOOHOCTH BBITIONHATH MOIECPHHU3AIMUIO MTPOTrPAMMHOTO
CpEICTBA M €ro OKPYXEHHWs, y4acTBoBaTh B aymutre koHburyparmid HC B
COOTBETCTBHU C TIONYYCHHBIM IJIAHOM, B MOHHUTOPUHIE M YIpaBJICHHH paboTaMu
MpPOeKTa B COOTBETCTBUU C YCTAaHOBJICHHBIMH pErJIaMEHTaMH, PYKOBOJWUTH
MpoeKTaMu B 00NacTH WHOOPMAIIMOHHBIX TEXHOJOTHI, Y4YacTBOBATh B AayAUTE
koH(purypanuit IC B COOTBETCTBUU C TONYYCHHBIM IUTAHOM, B MOHUTOPHHTE U
yIpaBiICHUH paboTamMu TIpOEKTa B COOTBETCTBUM C YCTAHOBIICHHBIMH

Omepatopsl BerBieHHs B s3bike C  (CITOCOOHOCTH BBIMIOIMHATH MOICPHH3AIIHIO
MIPOTPaMMHOTO CPEJICTBA M €r0 OKPY)KEHHUS, Y9acTBOBAaTh B ayJuTe KOH(MUTYpaIuii
NC B CcOOTBETCTBHHM C TONYyYEHHBIM IUIAHOM, B MOHUTOPHHIE U YIIPaBIICHHUH
paboTamu IPOEKTa B COOTBETCTBUHU C YCTAHOBIIEHHBIMU PETJIAMEHTaMH, PYKOBOIUTH
MpOeKTaMU B 00MacTH WHGPOPMAIMOHHBIX TEXHOJOTHH, YYacTBOBATh B ayJuTe
koHpurypanuii IC B COOTBETCTBHUM C TONYYEHHBIM IDIAHOM, B MOHUTOPHHTE H
yIpaBIeHUN paboraMu TIpOEKTa B COOTBETCTBHH C YCTaHOBJICHHBIMH

TaliMeppl-CUéTYUMKH B~ MHKPOKOHTpo/ulepax  (CIOCOOHOCTH  BBINOJIHSATD
MOJEPHHU3ALMIO IPOrPaMMHOI0 CPEJCTBA U €0 OKPY>KEHHs, yUYacTBOBAaTh B ayAUTE
koH(urypauuii IC B COOTBETCTBUMHM C TOJYyYEHHBIM IUIAHOM, B MOHUTOPHUHIE U
yIIpaBJIeHUH pabOTaMM MPOEKTa B COOTBETCTBUU C YCTaHOBJICHHBIMU PErjaMEeHTaMH,
PYKOBOIMTH MPOEKTaMHU B 00JIACTH MH(OPMALMOHHBIX TEXHOJIOTWH, y4acTBOBATH B
ayaure koHpurypanuii IC B COOTBETCTBUY C MOTYYEHHBIM IUIAHOM, B MOHUTOPHHTE
U yOpaBJICHUH pabotamMu mpoeKTa B COOTBETCTBUM C YCTaHOBJICHHBIMH

HTroro:

69

4.5 Kypcoeou npoekm

15




IIpumepHBbIe TeMbI KYPCOBOI'0 POEKTA

1. Pa3zpaboTka MHKPOKOHTPOJUIEPHOTO MOIYJIS MOHHTOPHUHIA TEMIIEpaTypbl M BIQXKHOCTH Ha
ocHoBe Arduino.

2. Pa3zpaboTka MporpaMMHOTO MOJYJIi MOHMTOPWHra M YIPABICHUS «YMHOTO JOMa» Ha OCHOBE
Arduino.

3. Pa3paboTtka MOIyass TPOrpaMMHOTO OOECIeYeHHsT CTEeHJIA Ui TMPOBEACHHUS KYCKOBBIX
HCCIIEIOBAaHUH ceraparuu meoHs.

4. Pa3paboTrka mnporpamMmHOro oobecredeHusi pabOThl  TEIUIOBOIO Hacoca Ha  OCHOBE
MHUKpPOKOHTpOJLIEpA.

5. Pa3paboTka mporpaMMHON MOMJIEPKKHA CHCTEMBI KOHTPOJIS MapaMeTpoB CTEHAA ONTUMM3AINH
pabotel AIIK Ha ocHOBE ylIbTPa3ByKOBOIO JaTUHKA.

6. Pa3paboTka nmporpaMMHOI0 MO/l KOMILJIEKCa KOHTPOJIS TapaMeTPOB KYCKOBBIX HCCIIEI0BaHUN
meOHs 111 POTOMETPUIECKON Cemapaliny.

7. Pa3paboTka ammapaTHOTO0 MOJYJs KOMIUIEKCA KOHTPOJIS MPOIIECCOB YIPABIIEHUS COJHEYHBIM
abcopOepoM.

8. Pa3paboTka Oyoka MOAKIIOYCHUST TEPUPEPUINHBIX TATYMKOB K MHUKPOIPOIIECCOPY B CHUCTEME
yIpaBieHUs! IPOLECCOM T'HIPOIIOHUKH.

9. Pa3paboTka ammapaTHOW YacTH KOMIUIEKCAa KOHTPOJIS CHCTEMBl MHUKPOKIMMAaTa Ha OCHOBE
Arduino.

10. Pa3zpaboTka mporpaMMHOTO MOJIYJS IOJCHUCTEMBbl KOHTPOJIS TapaMeTpoB ammaparHo-

MIPOrPaMMHOTO KOMILIEKCA YIIPaBJICHUSI COTHEUHBIM a0copOepoM (BO3TYIITHBIM).

3amayn KypcoBOro npoeKkTa

['maBHOM 3a7a4eil KypCOBOIO IPOEKTA SBJISIETCS:

1. Pa3BuTHe CHOCOOHOCTEH WHCIONB30BaTh Ha MPAKTUKE YMEHUS M HAaBBIKOB OpraHHU3alliu
UCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT, B YIPABICHUU KOJICKTUBOM.

2. PazBuTne CroOCOOHOCTEH ITOHMMATh OCHOBHBIC TPOOJIEMBI B CBOCH IIpeIMETHOW OO0IacTH,
BBIOMPATh METOIBI U CPEACTBA UX PEILICHHUS.

[Iporpammuast yacts KypcoBoro mpoekta (AIIK) momxkna coctosTh U3 (yHKIMIA, poLeayp,
JIOTUYECKH CTPYKTYPHUPOBAHHBIX B MOJAYAU JJIs OpraHU3alMy KOJUIEKTUBHOM pabOThl HaA
MIPOEKTOM, YIPOIIEHUS pa3pabOTKU U COMTPOBOXKICHUS.

AnmapartHasi 9acTb - CaMOJIOCTaTOYHBIM OJOK, O KOTOPOMY JOJKHBI OBITh OIMpPEIEICHbI

NEPCHCKTUBLI IPOABUIKCHUA B COCTABC APYTIUX ITPOCKTOB.
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[IpeumyiiecTBeHHast peain3anus pe3yIbTaTOB KypCOBOIO MPOECKTUPOBAHUS, B BUJIE CTEH/IOB,
MMpOABUTaCMbIX MAJIBIMU KOJUICKTUBAMHU CTYACHTOB B y‘IC6HbeI mponecc, HallpaBJICHO Ha pa3BUTHUC
IIPOEKTHOM AeaTenbHOCTU. OpraHu3ys NPOEKTHYIO JAEATENbHOCTh Ul IPOJBUKEHUS B y4EOHBIN
IIpOLIECC KYPCOBOI'O IIPOEKTa, aBTOP IMOJIy4YaeT HABBIKA M OIIBIT PYKOBOJCTBA KOJUIEKTHUBOM.
MO[[y.IH/I mpoxo AT MHOFprOBHCBI:IfI JKU3HEHHBIN LUK PasBUTHsA, KOJUICKTUBHOC COIIPOBOKIACHUC,
MOJCpHHU3AHIO, adallTalluI0 K JPYI'UM IPOCKTAM IMOCTOAHHOC COBCPIICHCTBOBAHUC.

Komnerenmuu o6pazoBaTeabHOTO cTaHmapTa GOpMUPYIOTCS Ha MPOTSHKEHAH BCETO Mpoliecca
oOyueHus. 3afaHus CTYACHTaM M TIPUMEpPbl HUMEIOT MPEUMYIIECTBEHHO IPAKTUYECKYIO
HAIpaBJICHHOCTb W NPCACTABIAIOTCA B HNPUTOAHOM JII CUCTCMHOI'O IMPOABHKCHHUSA B IMPOCKTHYIO
NEeATENbHOCTh BUAE. [Ipy M3ydeHnn ammapaTHbBIX CPEICTB M IMPOTPAMMHMPOBAHUS C NEPBBIX JHEHN
(hopmMupyroTCS HaBBIKM 0(OPMIICHHS POTPAMMHOTO TEKCTa B BHJIE TIOANPOTPaMM C pa3MeleHUeM
HUX MOOYJIAX, 0MOJIMOTEKAX KOJUIEKTUBHOTO UCIIOJIL30BAHHUS npu HpOGKTHOI\/’I JCATCIIBHOCTH.

HpaKTqucxoe BBIIIOJTHCHHUE, MPOABMIKCHUC PE3YJIIbTATOB MaJlbIM KOJUICKTUBOM M 3alluTa
KYpPCOBOTO MPOEKTAa B HIUPOKOW ayJUTOPHH TO3BOJISIET HamOoJiee MOJHO (HOPMUPOBATH TaKHE
BAXXHBIC IPAKTUYCCKHUE HABBIKH, IICPEXOAIINEC B HpO(i)eCCI/IOHaJ'IBHBIe KOMIICTCHIIUI:

- YMEHHE BbIpakaTh CBOM MBICIIH B YCTHOI U MUCbMEHHOU (opme;

- IPaBUWJIBHO (POPMYIUPOBATH BOIPOCHI U 3aMIPOCH B HHPOPMAITUOHHBIX TOMCKOBHUKAX;

- OCMBICJIEHHOE MTPOYTEHHE TEKCTA;

- BJIQJICHHE MOHOJIOTOBOM, TUAJIOTOBOM, TUCKYCCHOHHOM (hOpMOH peueBOii KOMMYHHUKAIIHH;

- B3aUMOJICHCTBHUE C MapTHEpaMU B TPYIIIIE U pacipeesieHne 00s13aHHOCTEeH;

- PYKOBOJICTBO MaJIbIM KOJJIEKTHBOM;

- B3aUMOJICHCTBUE C PyKOBOIUTEIIEM;

- paspenieHrne KOHQIUKTOB;

- CIIOCOOHOCTh IOHMMAaTh OCHOBHBIE MTPOOJIEMBI B CBOEH MpEAMETHON 00J1aCTH, BHIOMPATh METO/IbI
U CPEJCTBA UX PELICHUS;

- pa3BUTHUE U UCIIOJI30BAHUS HA MPAKTUKE YMEHUS U HAaBBIKOB B OPraHHU3aIMH HCCIIEI0BATENbCKUX
Y IPOEKTHBIX PabOT, B YIIPaBICHUH KOJUIEKTHBOM;

- TOTOBHOCTB K Y4aCTHIO B pa60Tax 10 U3roTOBJICHUIO, OTJIAAKE U CIa4Y€ B SKCILTyaTalluiO CUCTEM U CPEICTB
aBTOMAaTU3alliu U YIIPABJICHUA

- TOTOBHOCTb Yy4aCTBOBAaTh B pa3pa60TI<e " U3TOTOBJICHUU CTCHOOB IJIA KOMILJICKCHOH OoTJIaAKH U HCIIBITAHUH

MMpOrpaMMHO-alllIapaTHBIX YITPABJIAIONINX KOMIIJICKCOB.

KpaTtkoe conep:kaHue KypcoBOro npoekra

Bsenenue.

O0ocHOBaTh AKTYaJIbHOCTH U 3ala4u KypCOBOI'O IIPOCKTA.
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1. OGmmii pa3aen.

1.1. IlpuBecTH KpaTKylO XapaKTEpUCTHKY INpEIMETHOW oOiacTu chopMyIHpoBaTh M OMHCATh
OCHOBHBIE NPOOJIEMBI B CBOEH MPEAMETHOM 00JIacTH.

1.2. [IpuBecTH aHaIU3 CYIIECTBYIOIIMX TEXHUUECKUX PELIEHUH U MOACUCTEM 0 pa3zpadaThiBaeMO
npobieme.

1.3. Ommcarp mpeaMeTHYI0 00JacTh IMOJCUCTEMBI.  BbIOpaTh METOABI M CpElNCTBa pEIICHUS
poOIeMBI IPEAMETHON 00JIACTH.

1.4. Pa3zpaboTaTh JJOTUKY pEeIICHUS 3a1a4H.

1.5. O0ocHOBaTh BBIOOP CpenIbl peanu3alyi.

2. CriennanbHbIN pa3aen.

2.1. UndpopmanmonHoe obecrieueHue.

2.1.1. Pa3paboTtaTh 1 000CHOBATh CTPYKTYPY anmapaTHO-MPOrPaMMHOI0 KOMILIEKCa.

2.1.2. TloctpouTh MHGOPMAITMOHHYIO MOJIENH TIOJICUCTEMBI.

2.1.3. [IpuBectu cTpyKTypy U pOpMY BXOHOM, MPOMEKYTOUHOMN U BHIXOTHON MH(MOPMAIUH.

2.2. IlporpammHOe obecrievyeHue.

2.2.1. IloctpouTh MHTEP(PEIC MOICUCTEMBI.

2.2.2. Pa3zpaboraTth W ommcaTh MPOTPAMMHBIC MOJIYJIH IO COOPY KOPPEKTUPOBKE U MPOCMOTPY
nH(popMaiuu ¢ nepuepuitHbIX JaTIUKOB.

2.2.3. Pa3paboTtath nporpaMMHBIE MOIYJIN yIpaBieHUs ((GOPMUPOBAHUIO BHIXOAHBIX JOKYMEHTOB).
3. TexHOJOTUYECKHIT pa3en.

3.1. O6ocHOBaTh MPUHIIMIT BHIOOPAa OCHOBHOTO TeXHUUYECKOTo 00opynoBanus ais AITK.

3.1.1. Pa3zpaboTraTh 1 060CHOBATH CTPYKTYPY HHPOPMAIIMOHHOK Oa3bl OJICUCTEMBI.

3.1.3. OnucaTp UCNOJb3yeMbl€ METO bl TECTUPOBAHUSA U OTIAJKH IPOrPaMMHBIX MOJYJICH.

3.1.4. PazpaboTaTh HHCTPYKIHIO [10OJIH30BATENS IO pabOTe C KOMILJIEKCOM MPOrPAMM I0ICHCTEMBI.
3aKiIr04YeHue.

Pe3ynbrathl KOJUIEKTUBHOM pabOThl HAJ MPOEKTOM. Pa3BUTHE M UCHOJIB30BaHHSA HA MPAKTHUKE
YMEHHSI U HaBBIKOB B OpraHM3allMid HCCIEIOBATENbCKUX U TMPOEKTHBIX pabOT, B yMpaBICHUH
KOJUIEKTUBOM.

Crnncox UCnoab30BaHHBIX HCTOYHHUKOB.

IMTPUJIOXEHUE.

5. OueHoOYHBIE CPEACTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIEBAeMOCTH M IIPOMEKYTOYHOM

aTTeCTallun
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5.1. OIIeHO‘lHI)Ie MaTepHUuaJbl 1JISl TEKYIIECT0 KOHTPOJIA YCII€EBA€EMOCTH

N3yuenue cryaeHTaMu JUCHUIIUHBI « MUKPOKOHTPOJIIEPBHI U MUKPOIIPOLIECCOPBI B CUCTEMAX
VIIPaBJICHUS» OCYIIECTBISIETCSI B 6 ceMecTpe B PaMKax CIEIYIOUINX OPTraHU3alHOHHBIX (opM:
JeKIMH, JTA00paTOpHBIE 3aHATHS, KOJUIOKBUYMBI, CaMOCTOSITENIbHAas padoTa W KOHTPOJBHBIE
MEpOIPUATHS.

JlocTiwkeHre 1enel W3y4eHMs JUCLUIIIMHBL OCYIIECTBIISIETCS 3@ CYET HCIOJIb30BaHUS
MHTEPAKTUBHBIX 00pa30BaTENbHBIX TEXHOJIOTUN, KOTOPBIE COMPOBOXKAAIOT YTEHUH JIEKIIMOHHOIO
Kypca IO AUCHUIUIMHE «MMKPOKOHTPOJUIEPl M MHUKPOIPOLECCOPHI B CHUCTEMAax YIPABICHUSI»
MIPE3EHTALMEM, 110 BCEM €€ pa3IenaM.

[Ipumenenne meronoB IT — Mcrosnb30BaHMS IEKTPOHHBIX BEPCUN YUEOHMKOB U y4EOHBIX
MOCOOMiA, METOTMYECKUX YKa3aHUH (peKOMEH I ).

NnmuBuayanuszanuss oOydyeHHs OCYIIECTBISIETCS 3a CUET OpraHu3aldy  BBIMOJHEHUS
nabopaTopHbIX pabOT KaXAbIM CTYJA€HTaMH Ha MPOEKTUPOBAHUE OPraHM3ALMOHHBIX U
ITPOU3BOJICTBEHHBIX CTPYKTYP.

JIaGopaTopHble pabOTHI HalpaBJIEHbl HA 3aKpEIUICHHE TEOPETUYECKUX 3HAHUN IO BOIIPOCAM
IIPOCKTUPOBAHMS OPraHU3alMOHHBIX M IIPOM3BOACTBEHHBIX CTPYKTYpP C YYETOM IOJYyYEHHBIX
3HAHMM TI0 CBOWCTBAM CHCTEM, IIPpaBWJIAM IIPUMEHEHHUS CHCTEMHOIO IOIX0Jd, IPHHLHUIIOB

IMPOCKTUPOBAHUA U 3aKOHOB OpraHu3anun J1Jis z[anLHeITmJero UCIIOJIB30BaHUA.

5.1. OneHoYHbIE MaTEePHAJIbI AJIfl TEKYIEr0 KOHTPOJISl YCIIeBAeMOCTH
KoHTposbHbIE BONIPOCHI M 32]a4U TEKYIIero U py0esKHOro KOHTPOJIA

KoHTpoJibHbIEe MepONIPUATHSA 10 1-0i KOHTPOJILHOH TOYKeE

1. JlabopaTopHnas paboTa:

1.1. MuarerpupoBannas cpeaa pazpadbotku MPLAB mis PIC-MukpokoHTposuieposB.

1.2. Hatuuku IIporpammupoBanne MukpokoHTpoiiepoB PIC16F8xx Ha s3bike accemoOiepa
MPASM.

1.3. IIporpamMmMHoOE€ ynpaBieHHE NIOPTaMH BBOIa-BbIBOJa MUKpoKoHTposuiepa PIC16F84A.

2. KonnokBuym: 3ajaHus Ha KOJUIOKBUYM IO IIEPBOY KOHTPOJIBHON TOUKE.

3. KoMmbroTepHbIN TECTOBBII KOHTPOJb: baHK TECTOBBIX 3a/laHUM COMEPKUT 33 3amaHusl.

3agaHust HA KOJUIOKBHYM 110 NePBOil KOHTPOJbHOH TOYKe
3ananue Ne 1.

1. OcHOBHBIE OJIOKH I.lH(prBOfI BBIYHCIIMTEIILHOM MalllMHBI, X HAa3HAYCHHUC.

19



2. IlosicHuTE NPUHIMI OPraHU3aluy BBIYUCIUTEIBHOIO IIpoLECca.

3ananue Ne 2.
1. Knaccudukammsi MUKPOTIPOLIECCOPOB M KX OCHOBHBIE TTApAaMETPHI.
2. Tumbl apXUTEKTyp MHKpOTpoueccopoB. [1osiCHEHNs BBIMOIHUTH HA MPUMEPAaX M3BECTHBIX BaM

MUKpPO-DBM, MUKpOTIPO1IECCOPOB.

3ananue Ne 3.
1. DBomONIMsT MHKpPOMPOILIECCOPOB, MHKPOKOHTPOJUIEPOB M WX KpaTKas XapakTepUCTHKa (Ha
npumepe Mukporpoueccopon ¢. Intel, Motorola u ap.).

2. Muxkponporieccop 8080 (K580BM80): peructpoBsie CTPYKTYphl U UX Ha3HAUEHUE.

3aganue Ne 4.

1. ®yHKIMK OMNEPAIMOHHOTO M YIPABJISIOMIETO YCTPOMCTB MHUKpomponeccopoB. [loscaure Ha
IMpUMEpax BBIIIOJHCHNA KOMaHA U3BECCTHBIX BaM MHUKPOITPOLIECCOPOB.

2. losacuute ynpasnenue namarbio MII 8080. [loscHeHue BBIOJHUTE HAa MpUMEpax KOMAaHI,

BBITIOJTHSAEMBIX MUKPOIIPOLIECCOPOM.

Samanue Ne 5.
1. ITIporpammuas wmozens MII  8080. IlosichHute Ha mnpuMepax KOMaH, BBIOJIHAEMbBIX
MIPOLIECCOPOM, IOCTYITHOCTH 3JIEMEHTOB MUKPOIIPOIIECCOpa, MaMATH U YCTPOICTB BBOAa-BbIBOA.

2. dopmaTel KOMaH U CIIOCOOBI aapecanuu komana u gaaabix MIT 8080.

Samanue Ne 6.
1. Cucrema komana MII 8080 (K580BMS80). Tumbl komana. IIpuMepbl BBITTOJTHEHHS KOMAaH]
Pa3IMYHBIX THUIOB.

2. IIpumepsl mporpamm, pearu3yonmx apupMeTuyecKue oneparum.

3amanne Ne 7.
1. Cucrema komang MIT 8080 (K580BMSO0).
2. Twuner xomang MIT 8080.

3ananue Ne 8.
1. IIpumepsl BeinoHEHUsT KoMaH [ pa3inuuHbix THoB MII 8080.

2. Ilpumepsl nporpamm, peagn3yoninX JOrH4eCKHE ONIEpaliiy.
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3ananue Ne 9.
1. IlporpaMMHO yrpaBisieMblii 0OMeH HH(pOpPMaIUel ¢ TaMsIThIO U YCTPOMCTBaMU BBOJa-BBIBOJIA.
[TosicHeHME BBIITOTHUTE HA IPUMEPAX IPOIPAMM.

2. OpFaHI/I?;aIII/I?I crekoBoi mamaTh. IloscanTe KOMaH/AbI 3allMCHU U CHUTBIBAHUA JAaHHBIX B CTCK.

3aganue Ne 10.
1. g kakux 1esnel U Kak UCIOJIb3yeTCsl CTEKOBasi MaMsTh?

2. Ucnonb3oBaHue cTeka Mpy NPOrpaMMUPOBAHNN PAa3JIMYHBIX 33/a4.

3amanue Ne 11.
1. Kakue cnocoOpl oOMEHa JaHHBIMH TPUMEHSIOTCS B MUKPOIPOIIECCOPHBIX CHCTEMax?
[TosicHeHe BBIOJHUTE HAa IPUMEPax CTPYKTYPHBIX CXeM U (pparMeHTax nporpamm oOMeHa.

2. CrpykrypHas cxema MUKpo-2OBM Ha ocHoBe Mukpomnporeccopa 8080(umu 8085 umu Z80).

Samanue Ne 12.
1. Kparkass XapakTepucThKa KOMIIOHEHTOB, CPEICTB YIpaBJICHUS MaMATHhIO, MPEPHIBAHUSIMH U
MPSIMBIM JIOCTYTIOM K TIaMSITH.

2. Tlporpammupyemsiii napamienbHbiid naTepderic KSSOBBS55(Intel 8255)

3amanue Ne 13.
1. Pexumsni 0, 1, 2 KS80BBSS, nporpaMMmupoBaHue pe>xuMOB.

2. Ilpumenenue KS80BB5S5 B MII cucremax.

3ananue Ne 14.
1. ITporpammupyemsbie uuTepBanbHbie TaiiMepsl KS80BUS54(Intel 8254).

2. Pesxxumsl pabotsl 0...5 K580BI54, nporpaMmMupoBaHHue pPEXUMOB.
3ananue Ne 15.
1. Ilpumenenne K580BI154 B cucremax.

2. Hepezlaqa I_[I/I(l)pOBHX JaHHBIX B MOCJICA0BATCIBHBIX KOJaX.

KoHTposbHbIe MepONPHUATHS 110 2-0i KOHTPOJIBHON TOYKe

1. JIaboparopHas paboTa:
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1.1. IIporpammupoBaHue LUKIOB.

1.2. butoBble cBUTH.

1.3. V3yyenue paboThl MOPTOB MUKPOKOHTPOJLIEPA.

2. KonnokBuym: 3aaHusi Ha KOJUIOKBUYM 110 BTOPOM KOHTPOJIHOW TOUKE.

3. KoMmbtoTepHbIi TECTOBBII KOHTPOJIb: baHK TECTOBBIX 3aaHUN COAEPKUT 33 3a1aHusl.

33[{31"/15[ Ha KOJUIOKBUYM 110 BTOpOi;I KOHTpOJIbHOﬁ TOYKE

3amanue Ne 1.
1. IIporpammupyemsble agantepsl cBsizu Mukpocxembl KS80BBS51(Intel 8251).

2. Pexumsl pabotsl KS80BBS51, nporpammupoBanue pexxuMoB.

3ananue Ne 2.
1. Ilpumenenne KS80BBS51 B cucremax.
2. OpFaHI/ISaHI/ISI AYIUICKCHBIX, MOJYAYIUICKCHBIX W CHUMINICKCHBIX CPCACTB I€pEaavyu JaHHBIX B

MOCJIEI0BATENbHBIX KO/IaX Ha ocHOBe afanTtepos cBsizu KS80BBS51(Intel 8251).

3amanue Ne 3.
1. AnmapaTHble CpeJICTBA MOIICPKKH peallbHOTO BpeMeHH (U kaneHaapHoro) B MIT cucremax.

2. Ilporpammupyembie TaiMEpHI.

Samanue Ne 4.
1. Opranuzamuss mojacucteM TmpepbiBanuii B MII  cucremax Ha ©0a3e  8-Mu  pa3psIHBIX

mukporporieccopoB tumna 8080, 8085(Intel), KS80BMS0, K!821BMS8S, Z80
2. MuKpocXeMbl TPOrpaMMUPYEMBIX KOHTPOJIepoB nipepbiBanmil 8259 (Intel), KSS8OBHS9.

3aganue Ne 5.

1. O6men nanabiMu MIT cuctemsbl B pexxume TT/1I1.

2. Ilporpammupyemble KOHTPOJUIEPHI IPSIMOTO TOCTYIA K aMSATH.

3aganue Ne 6.

1. Pexxumbl paboThl KOHTPOJIEPOB MPEPHIBAHUI, MPOTPAMMUPOBAHHIE PEKUMOB.

2. IlpumeHnenne KOHTpoJepoB npepbiBannii B MII-cucremax.

Samaune Ne 7.
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1. Opranuzamus moayieil mamsatu Ha mukpocxemax [I13Y u O3V u ux pasmenieHue B aapecHOM
IpocTpaHcTBe MUKpo OBM.

2. OgHOKpHCTaIbHBbIE MUKPOKOHTPOJUIEPHIL.

3ananue Ne 8.

1. Tunel, OCOOCHHOCTH apXUTCKTYphl, OOOOIICHHAs U YIPOIICHHAs CTPYKTypHas cxema
MuKpokoHTpoiuiepa cepuit K1816, K1830, Intel 8051/151/251.

2. Cucrema komaHa MUKpOKoHTpoJuiepoB cepuii: K1816, Intel 8051/151/2521.

3amanue Ne 9.
1. TIporpaMMHpOBaHKE PEKUMOB TAUMEPOB U MOCIIEN0BATEIBHBIX IOPTOB BBOJAA-BBIBOJA.

2. CrpykrypHas cxema mukpokoHnTposuiepa K1816BES1, Intel 8051.

Samanue Ne 10.
1. OpFaHI/ISaHI/ISI pe?,I/I}IeHTHI)IX nmaMsiaTHu nporpaMM U IIaMsTU JaHHBIX.

2. Ha3nauenue perucTpoB CrienuaaibHbIX (QYHKIIHM.

Samanue Ne 11.

1. Co3ganue paclMpeHHBIX MUKPOKOHTPOJJIEPHBIX CUCTEM Ha MUKPOKOHTpoJuiepax cepuu K1816,
K1830, Intel 8051/151/251.

2. Mukpomnporeccopsr 8086/8088 (cepum K1810).

Samanue Ne 12.
1. Jlorudeckas opraHuzanusi, perucTpoBbie CTPYKTyphl 8086/8088.

2. Oomen nanapiMu MIT cuctemsl B peskume TTJIT.

3amanue Ne 13.

1. IIporpaMMupyemMble KOHTPOJIIEPB! IPSIMOTO JOCTYIA K aMsITH.

2. PexuMbl pabGoThl KOHTPOJUIEPOB MPSIMOTO JIOCTyNa K IMaMsATH, MPOrpaMMHPOBAHHUE PEKHUMOB,
npumMenenue MII - cucremax.

3amanue Ne 14.

1. ®opmarel KOMaH/, KOJAMPOBAHHE KOMaH/ U CIOCOOBI ajpecaluu JaHHBIX 16- u 32-pa3psaHbIX
MUKpOITpoIieccopoB Gpupmsl Intel.

2. Hepenaqa I_[I/I(prBLIX JaHHBIX B MOCJICA0BATCIBHBIX KOJaX.
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3aganue Ne 15.
1. IIporpammupyemblie agantepsl cBsizu Mukpocxembl KS80BBS1(Intel 8251).

2. Pexxumsl pabotst KS80BBS5 1, nporpaMMupoBanie pexxuMoB, IPUMEHEHUE B CUCTEMaX.

3ananue Ne 16.
1. PexxuMmbl ajpecanuu JaHHBIX B MaMATH U YCTPOMCTBaX BBOJA-BbIBOJA 16- m 32-pa3zpsaHbx
MUKpoIpoIieccopoB Gpupmsl Intel.

2. bnoxu FPU, MMX, XMM: Ha3zHaueHue, perUCTPOBBIE CTPYKTYpHI, B3auMoeiictue ¢ CPU.

3ananue Ne 17.
1. Cuctema komana 16- u 32-pa3psaHbeix MUKpoTipolieccopoB ¢upmsl Intel.

2. Opranun3anus nojacucreM npepsiBanuil B MII cucremax.

3ananue Ne 18.
1. Pexumsl 16- u 32-pa3psaaHsix MUKpoIporieccopoB pupmel Intel.

2. amuiieHHbI pexuM 16- u 32-pa3psaHbeix MUKpompolieccopoB Gpupmsl Intel.

Samanue Ne 19.

1. YopaBneHue BUPTYyalbHOM MaMsThIO B cHCTEMaxX Ha 16- m 32-pa3psgHbIX MHKPOIPOLIECCOPOB
¢bupmer Intel.

2. CpenctBa MONJEPKKM — CTPAaHUYHOM — opraHu3alud  namMard  16- u 32-pa3psaHbix

MHKpoIporieccopoB ¢pupmsl Intel.

Samanue Ne 20.
1. CermeHTaIys NaMsATH B 3aIIMIICHHOM PEXHUME MPOIECCOPOB aTdopmbl X86, Pentium.

2. praBHeHI/Ie BHpTyaHLHOﬁ MaMATbIO, CPCACTBA 3aIUTHI IIAMATHU U YCTpOﬁCTB BBOJa / BBEIBOJA.

3amanue Ne 21.
1. CpeactBa moOANEpKKM MHOT033/IadHBIX CHUCTEM Ha MHUKporpolieccopax ImmarGopmel x86,
Pentium.

2. CynepckainsipHas, CyllepKOHBeliepHas apXUTeKTypa MUKPOIIpolieccopoB cemeiicTa Intel.

KonTpoabHble MeponpusiTus mo 3-0ii KOHTPOJILHOM TOYKe

1. JIaboparopHas paboTa:

1.1. Coznanue npoekra B Atmel Studio.
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1.2. Hanmcanue koja BriroueHus ceeroauoaa Ha C B cpene Atmel Studio.
1.3. JupexTtussl npenporeccopa C.
2. KonnokBuym: 3aaHus Ha KOJUIOKBUYM II0 TPETbEN KOHTPOJIbHOM TOUKE.

3. KoMImbloTepHbIi TECTOBBII KOHTPOJIb: baHK TECTOBBIX 3a/laHUl COEPKUT 33 3a1aHusl.

33[{311]/]5[ Ha KOJUIOKBUYM 110 TpeTBei;l KOHTpOJ’IbHOﬁ TOYKE

3ananue Ne 1.
1. T'apBapackas apXuTeKTypa.

2. Knaccuueckas rapap/ickasi apXUTEKTypa.

3ananue Ne 2.
1. MoaudunupoBanHas rapBapickasi apXuTeKTypa.

2. I'nbpuanbie Mmogudukanuu ¢ apxurekrypoit ¢pon Heiimana Apxurekrypa RISC.

3ananue Ne 3.
1. O6mee onricanne MUKpokoHTposuiepoB AVR.

2. CucreMa KOMaHJI MUKPOKOHTpoJu1epoB AVR.

3amanue Ne 4.
1. CewmeiicTBa 1 BEpCUH MUKPOKOHTPOJUIEPOB.

2. Kparkue xapakTepucTuku BcTpoeHHoU nepudepun MK.

3amanue Ne 5.
1. Onucanue MukpokoHTposuiepa ATmega.

2. Ilporpammuas mozaesnb AVR -MUKPOKOHTPOJIIIEPOB.

3amanue Ne 6.
1. Ilepudepus.

2. Iurauue.

Samaune Ne 7.
1. IIporpamMmMmupoBaHre MUKPOKOHTPOJLIIEPOB.

2. Yto mo3BOJSET MPOrpaMMHUCTY B pexume cumyisaTopa AVR Studio?



3amganue Ne 8.
1. CrocoOsI azipecanuu ornepaH/ioB.

2. Onuumute Buabl agpecanuu POH u peructpo BBBoja-BbiBo1a AVR —MHKPOKOHTPOJIIEPOB.

3ananue Ne 9.
1. Kakwue cymiecTByIoT crioco0bl aapecanuu naMstu JaHHbiXx AVR -MuKpokoHTposiepoB?

2. Kakue crioco0sl agpecanuy mamMmsti nporpamMmm AVR —MHUKpPOKOHTPOJIIEPOB BbI 3HaeTe?

3apanue Ne 10.
1. KakoBbl 0COOEHHOCTH BBINIOJHEHUS apu(PMeTHYeCKMX U Joruyeckux omepauuii B AVR -
MUKPOKOHTpoJIIepax?

2. KakoBO Ha3Ha4eHME U UCIIOJIb30BAHKE PErUCTPOB X, Y u Z?

3anmanme Ne 11.
1. Apudmernueckue u JOrHuecKre KOMaH/Ibl.

2. Kakue apudmerndeckue KOMaH1bl MUKPOKOHTpPOJUIEpA BB 3HaeTe?

Samanue Ne 12.
1. Onumure soruyeckre koManabl. Kakue nomycTumbie onepanabl Juisl STUX KOMaH?
2. Kakue cymecTByrOT BapuaHThl K3MEHEHHUsI onpeiesieHHoro outa B 3aganHoM POH ¢ momorbio

JJOIT'MYCCKUX KOMaHI[?

Samanue Ne 13.
1. Kakue mpoucxomar M3MEHEHHS ompejeneHHoro oura B 3aganHoM POH ¢ momormipio KomaHn
yCTaHOBKH OUTOB?

2. Kak nepecnatp 3ananusiii 0ut u3 ogqaoro POH B npyroii?

3amanue Ne 14.
1. Opranunsanus oANpPOrpaMM.

2. HazoBute Haubosee pacnpocTpaHEHHbIE AITOPUTMHUECKUE CTPYKTYPHI.
Samauue Ne 15.

1. KakoBEI Ha3HAYCHHE U o6ma;1 CTPYKTYpa HUKIINICCKUX HpOFpaMM?

2. Kakue CYIICCTBYIOT KOMaH/bl, UCIIOJIB3YEMbIC JIS1 OpraHUu3aluu BETBJICHUH U I_II/IKJ'IOB?
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3ananue Ne 16.
1. OnummuTe Ha3HAYEHUE U BHITIOJHEHHE KOMaH]| 0€3yCIIOBHBIX TIEPEX0I0B.

2. Ha3naueHwne U BBIIIOJIHCHHC KOMaHJ YCJIOBHBIX IICPEXOJ0B.

3ananue Ne 17.
1. OnumuTe MeXaHW3M HCIOJB30BaHUsA KOJOB ((1aroB) YCIOBHH B KOMaHIAX YCIOBHBIX
EPEXO0B.

2. KaxoBbl ycnoBusi B3aUMOIEHCTBHS BBI3bIBAIOLIEH TPOrpaMMBbl U MOANPOrpaMMbl?

3aganue Ne 18.
1. OnummTe NPUHLMII OpraHU3alMU U Ha3HAYEHHUE CTEeKa.

2. KakoB MexaHu3M BbI30Ba NOANPOrpaMm?

3aganue Ne 19.

1. Kakue komanapl paboThl C MOANpPOTpaMMaMH Ha accemMOJiepe MHUKPOKOHTPOJUIEPOB CEMEMCTBA
AVR Bb13Haere?

2. Kakue cymiectBylOT cnocoObl oOMeHa JaHHBIMH MEXIY BBI3BIBAIONICH MPOTPAMMOU H

MO AMPOTPaMMOM ?

Samanue Ne 20.
1. KakoBo Ha3HaueHUE MPEepPbIBAHUIN?

2. OnuiuTe TUIIBI TPEPbIBAHUMN.

3amanue Ne 21
1. Kakue cyiecTByOT cpeAcTBa YIpaBlIeHUs TPEPhIBAHUSIMU?

2. OnuuuTe NOPsIOK U Leb ONepalii MAaCKUPOBaHHUsI MPEPbIBAHUH.

3amanue Ne 22.
1. Pacckaxute 00 3Tanax mpoieaypsl NpepbIBaHuUs.

2. KaxoBa peanusanus npepsiBanuii B AVR-MukpokoHTposuiepax?

TecTbI:

1. BoabmIMHCTBO JII0JIeH B cBOEM HpaKTI/I‘{CCKOI\/'I ACATCIIBHOCTU UCTIOJIB3YIOT NCCATHYHYIO CUCTEMY,

udposast IBM ucnonb3yer ... CUCTEMY
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-: JlecaTu4HYy1O;
-: Tponunyto;

+: JIBOUUHYIO;

: llecTHaAIaTEPUYHYIO;

: Pumckyro.

2. B nBonyHOIi cucrtemMe OUT O3HAYAET

: Hudpy 5;

: Crentens 10;

+: JIBonunyto uudpy;

-: OcHoBanue 8.

3. Yucmo 10010 ABISIETCS ... YACIOM.
-: JIBONYHBIM;
-: BoceMepnuHbIM;

+: JlecaTUYHBIM;

: llecTHaAIIaTEpUYHBIM.

4. llecTHaaaTepuyHas 3amuch IMIMPOKO UCIOJIb3YeTCs KaK COKpaIreHHas (popma 3aIucH ... .

. ,HCCSITI/ILIHBIX YHCCII,

. TpOI/I‘{HBIX YHUCCII,

. BOCBMCpI/I‘IHBIX YHUCCII,

+: JIBOMYHBIX YnCe.

5. Eciiu mukpormnpoueccop nuBeptupyert (onepanuio HE) Terpangy 1001, pesynbratom Oyaer
+:0110;
+:1101;
+: 1000.

6. Cxema MJIN BhINONHSAET ONEpanuio
-: JIornueckoro yMHOKEHUS,

-: JIornueckoro oTpULIaHHUS;

-: KonbroHKINY;

+: JIN3BIOHKIIUH.
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7. Cxema U BBINOJIHAET ONEpaluio -

+: JIorn4eckoro yMHOXEHU,

: Jlornueckoro oTpuLaHus;

: JIM3BIOHKITNY;

: JJornyeckoro CIiI0KeHuU.

[o¢]

. B xakoi cucreme cunciieHusa HEIb3s Hanmucars 1257

+: B nATepuyHOi;

: B mecrepnyHoii;

: B BOCbMepHYHOI;

: B necaTuunoiu.

9. B xako# cucteMe cuncieHusa 3anuchk 10 o3Hayaer 510?

: B n1BOMYHOIA;

: B BocbMepu4HOI;

: B mectHaanaTepuyHoil;

+: B natepuyHoOii.

10. Kakoe mpenMyIecTBO JBOMYHON CUCTEMBI 00ECTICUMBAET IIMPOKOE MpruMeHeHue B DBM?
-: OKOHOMHUYHOCTb;

+: MuHUMaIbHOE KOJIUYECTBO CUMBOJIOB;

-: IIpocToTa nepeBoia B BOCbMEPUUHYIO CUCTEMY;

- HpOCTOTa nepeBoJa B ACCATUYHYIO CUCTEMY.

11. Ha cTtpykTypHOil cxeMe MUKporipolieccopa cokpaiienrne AC o3Havaer:
-! pETHCTp BPEMEHHOTO XpPaHEHHUS,

-: apu(PMETUKO-JIOTUYECKOE YCTPOICTBO;

+: pErucTp-aKKyMyJsiTop;

-1 perucTp (IaxKoB.

12. Ha ctpykTypHO#i cxeMe Mukpormnporieccopa cokpamenue TR o3Hauaer:
-! PETUCTP-aKKYMYJIATOD;

+: perucTp BpeMEHHOI'O0 XpaHEHUS;

-1 apU(PMETUKO-JIOTHUECKOE YCTPOHCTBO;

-1 perucTp (IaxKoB.
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13. Ha ctpykrypHOii cxeme Mukpormnpoiieccopa cokpamienue ALU o3Havaer:

+: apu(MeTHKO-JTOTHYECKOe YCTPOICTBO;
-: peructp IIaKKOB;
-: PETHCTp BPEMEHHOTO XPaHCHHSI,

-1 pETUCTP-aKKyMYJISITOP.

14. Ha ctpyktypHO#i cxeMe Mukpormpoiieccopa cokpaiienue RF o3nauvaer:
-1 apU(PMETUKO-JIOTHYECKOE YCTPONCTBO;

-1 PETUCTP-aKKyMYJISITOP;

-: pETHCTp BPEMEHHOTO XpaHEHHUS,;

+: peructp ¢IaKKOB.

15. B 6soke peructpoB peructp SR saBnsercs:
-: IPOTPaMMHBIM CUETYHKOM,;

+: yKasaTeJIeM CTEKa,

-1 pEruCTpOM OOLIEro Ha3HAuYCHMS,;

-1 PETUCTPOM BPEMEHHOTO XpaHCHHUSI.

16. B 61oke peructpos peructp PC sBisercs:
-1 yKa3zareJeM CTeKa;

-1 perucTpoM 00I11Iero Ha3HAYCHMUS,

+: MIPOrpaMMHBIM CUETYHKOM;

-. pEruCTpoM BPpEMCHHOI'O XpaHCHU .

17. Onpenenuts TN MamMHHOTO IMKIiIa OF:
- YT€HHUE U3 MaMATH;

-: IOATBEPXKJCHUE TTPEPHIBAHHS;

+: BBIOOpKa KOMaH/IbI;

-. 3allMCh BO BHCIIHEC YCTpOﬁCTBO.

18. Onpenenuts TMN MaIMHHOTO HKKIa MR:
-: BBIOOpKA KOMaH/Ibl;
-: OCTaHOB;

- 0CBOOOKICHHUE IIINH,
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+: YTEeHHUE U3 [IaMATH.

19. Onpenenuth TN MAalIMHHOTO LUKIa MW:
-1 OCTaHOB;

+: 3aIKUCh B MTAMSITh;

-: IOATBEPXKACHUE ITPEPHIBAHMS;

-: OCBOOOXKICHHUE ILI1H.

20. Onpenenutsd TN MammHHOrO 1KkKIia IOR:
+: YTEeHHE U3 BHEILIHEr0 YCTPONCTBA;

-1 3aIIUCh B MaMSITh;

-1 OCTaHOB;

-: BBIOOpKA KOMaH/IbI.

21. Onpenenuts THI MalIMHHOTO nuKiIa [OW:
-1 YTEHHUE U3 MTaMATH;

-1 OCTaHOB;

+: YTeHUe U3 BHEIIHETO YCTPOMCTBA;

-: OCBOOOJKIIEHHE IINH.

22. OnpenenuThb TAN MaIMHHOTO 1uKiIa INA:
+: OATBEPXKACHUE TIPEPHIBAHNS,

- OCTaHOB;

-: BBIOOpKA KOMaH/IbI;

-. 3aIIMCh B I1aMATh.

23. OnpenenuTs TUI MallIMHHOTO 1ukKiIa Bl:
-: BBIOOpKA KOMaH/IbI;

+: 0CBOOOKIEHHE IIINH;

- YT€HHUE U3 MMaMITH;

- HOATBCPKACHUC ITPCPLIBAHU.

24. Onpenenuts TN MamMHHOTO 1MKiIa HALT:

- BLI60pKa KOMaHAbI,

- HOATBCPIKACHUC TPCPbIBAHUA;
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- 0CBOOO K ICHHUE IIINH;

+: OCTaHOB.

25. Komanaa MOV rl,r2 ocyiiecTBiIseT NepeCchUIKy
-1 M3 PETUCTpA B MaMSITh;

+: U3 perucrtpa r2 B peructp rl;

-1 M3 IaMSITH B PETHCTD;

-: HENIOCPEJICTBEHHBIX JIAHHBIX B PETUCTD.

26. Komanna MOV rl,r ocymiecTBiisieT NepechUIKY
+: U3 pErucTpa B MamaITh;

- U3 ITaMATHU B PETUCTD;

-1 M3 pETUCTpa B PETUCTP;

- HCTIOCPEACTBCHHBIX TaHHBIX B PETUCTD.

27. Komanga MOV r,M ocyiiecTBisi€T NePEChUIKY:
-: M3 PETUCTpa B PETUCTP;

-: M3 PETUCTpa B MaMsITh;

+: U3 IaMATHU B PETUCTP;

- HCIIOCPEACTBCHHBIX TaHHBIX B PETUCTD.

28. Komanga MOV r,b2 ocymiecTBiseT NepechlIKy:
-1 U3 perucTpa B NamsTh;

-1 U3 PETUCTpa B PETUCTP;

-: U3 IaMSTH B PETUCTD;

+: HCIIOCPCACTBCHHBIX IAHHBIX B PETUCTDP.

29. Komanna ADDR ocyniecTBisieT CloKeHune
-: TAMATU U aKKyMYJISITOPA;
+: perucrpa 1 aKKyMyJsTopa;

-1 perucTpa 1 akKyMyJIaTopa ¢ NEPEHOCOM.

30. Komanna ADDM ocyiiecTBisieT CI0KEeHHE:
+: mamsATH U aKKyMYJISITOPA;

-1 pETUCTpa U aKKyMYJIATOPA;
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-: HEIIOCPEJCTBEHHBIX JTaHHBIX U aKKyMYJIATOPa;

-: IAMATU U aKKyMYJISTOPA € IEPEHOCOM.

31. Komanna ADI b2 ocymiecTBisieT ClI0KeHne

- IaMATH ¥ aKKyMYJIATOpa ¢ IIEPEHOCOM;

+: HETIOCPEACTBEHHBIX JAHHBIX U aKKyMYIISITOPA C IIEPEHOCOM;
-1 pETUCTpa B aKKYMYJIATOPA C TIEPEHOCOM;

-: HEMOCPEJICTBEHHBIX JIAHHBIX U aKKyMYJIATOpA.

32. Komanna ADC r ocyiecTBiseT CloXeHUE
-1 pETUCTpa B aKKYMYJISITOPA;

-: IaMATH ¥ aKKyMYJIATOPa;

+: perucTpa v akKyMyJIsiTopa C IIepeHOCOM;

-. IaMATH U aKKyMYJIATOpa C IIEPEHOCOM.

33. Komanmga ADC M ocyniecTBIISIET CIOKEHUE
- TaMATH ¥ aKKyMYJSITOPA;

-1 peTUCTpa M aKKyMYJIATOPA;

-: HEMOCPEJICTBEHHBIX JJAHHBIX U aKKyMYJIATOPA;

+: MaMATU U aKKyMYJISITOpa C IEPEHOCOM.

IIpumepHasi TeMmaTuka pedeparon

1. TIporpammupyemsbie anantepsl cBsizu MuKpocxeMbl KS80BBS51(Intel 8251).

2. Pexxumel pabotsl KS80BB5 1, mporpaMmMmupoBanne pexxuMoB.

3. Ilpumenenue KS80BBS51 B cucremax.

4. OpraHu3anusi IyIUIEKCHBIX, MOJYIYIUIEKCHBIX M CHUMIUIEKCHBIX CPEACTB MepeJayd JaHHBIX B
MOCJIeI0BATENIbHBIX KOJIaX Ha OCHOBE agantepoB cBsizu KS80BBS1(Intel 8251).

5. AnmapaTHbie CpelICTBa MOANEPKKU PeallbHOTO BpeMeHu (1 kaneHaapHoro) B MII cuctemax.

6. IIporpaMmMupyemsble TaliMepBI.

7. Opranuzauusi mnojacucreM mnpepeiBaHudi B MII cuctemax Ha ©0a3e 8-MM  pa3psaHBIX
Mmukponpoieccopos tuna 8080, 8085(Intel), KS80BMSO0, K!821BMSS, Z80.

8. MukpocxeMbl IporpaMMHpyeMbIX KOHTposiepoB npepbiBanuii 8259(Intel), KSSOBHSI.

9. O6men nanusiMu MIT cucremsl B pesxxume TTIIT.

10. IIporpamMmmMmupyemble KOHTPOJUIEPHI MIPSIMOTO JOCTYMA K MAMSITH.

11. Pexxumbl pabOThI KOHTPOJIEPOB MPEPBIBAHUI, TPOrPAMMHUPOBAHUE PEKUMOB.
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12. IlpumeHeHne KOHTpoJIepoB npepbiBaHuil B MII-cucremax.

13. Opranuzauus moayned namsatu Ha mukpocxemax [I3Y u O3V u ux pa3menieHue B apecHOM
IpocTpaHcTBe MUKpo OBM.

14. OpHOKpUCTaJIbHBIE MUKPOKOHTPOJLIEPHI.

15. Tumbl, OCOOEHHOCTH AapXHWTEKTYPHI, OOOOIICHHAs W YHPOIICHHAs CTPYKTypHas cXema
MukpokoHTpoiuiepa cepuit K1816, K1830, Intel 8051/151/251.

16. Cucrema xomMaHI MUKpOKOHTpoJutepoB cepuii: K1816, Intel 8051/151/2521.

17. IlporpaMMupoOBaHHE PEKUMOB TAMEPOB U MOCJIEI0BATEIBHBIX IOPTOB BBOAA-BBIBOJA.

18. CrpykrypHas cxema MukpokoHTposuiepa K1816BES1, Intel 8051.

19. Opranu3zanus pe3suACHTHBIX NaMsATH IPOTpaMM U aMSTH JIaHHBIX.

20. Ha3HauyeHue perucTpoB crieluanbHbIX (PYHKIUH.

21. Co3pmaHue pacIIMPEHHBIX MHUKPOKOHTPOJUIEPHBIX CHCTEM Ha MHMKPOKOHTPOJUIEpAX CEPHUH
K1816, K1830, Intel 8051/151/251.

22. Muxkpomnporeccopsl 8086/8088 (cepum K1810).

23. Jloruueckasi opraHu3amusi, perucTpoBbie CTPyKTypsl 8086/8088.

24. Oo6wmen nanubiMu MIT cucremsr B peskume TTJIIT.

25. IIporpaMmmupyembie KOHTPOJUIEPHI IPSMOTO IOCTyIA K TaMsITH.

26. Pexumbl paboOThl KOHTPOJIJIEPOB MPSAMOTO AOCTYMAa K MaMATH, TPOrpaMMHUPOBAHUE PEXUMOB,
npumeHenne MII-cucremax.

27. ®opmaThl KOMaH/I, KOJUPOBAaHUE KOMaH/ U CIOCOOBI aJipecaliui AaHHBIX 16- 1 32-pa3psaHbix
MHKpoIIporieccopoB (upmsl Intel.

28. Ilepenaya nupoBbIX TaHHBIX B MOCIEI0BATEIbHBIX KOJAX.

29. Tlporpammupyemsbie anantepsl cBsizu MukpocxemMbl KS80BBS51(Intel 8251)

30. Pexxumsl pabote KS80BBS51, mporpammupoBaHue pexuMOB, TPUMEHEHUE B CUCTEMaX.

31. Pexxumbl agpecaliii JaHHBIX B NaMATH U YCTPOWCTBaxX BBOJAA-BbIBOJAA 16- u 32-pa3psaHbIxX
MHKpoIIporieccopoB (upmsl Intel.

32. bnoku FPU, MMX, XMM: Ha3HaueHHEe, pETUCTPOBBIE CTPYKTYpHI, B3aumoaericteue ¢ CPU.
33. Cuctema koMann 16- u 32-pa3psaHbIXx MUKpoTpolieccopoB ¢upmsl Intel.

34. Opranuszanus nojacuctem npepsiBanuil B MII cucremax.

35. Pexumsl 16- u 32-pa3psaaHbIx MUKpoIporieccopoB (upmsl Intel.

36. 3amumeHHbIN pexxuM 16- u 32-pa3psiHbIX MUKpOIIporieccopoB Gpupmsl Intel.

37. YupasneHue BUPTyalbHOW NMaMATHIO B cUcTeMax Ha 16- u 32-pa3psaaHbIX MUKPOIPOLIECCOPOB
¢upmer Intel.

38. CpenctBa TONNEPKKM CTPAaHWUYHOM  oOpraHM3anMu naMartu 16- u 32-pa3psaHbIX

MUKpoIpoiieccopoB Gpupmsl Intel.
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39. CermeHTanus MaMsTH B 3alIUIIEHHOM peXHUMeE MPo1eccopoB miaTdopmsl x86, Pentium.

40. VYnpapineHue BUPTyaJbHOH MaMSIThIO, CPEACTBA 3ALUIUTHI NAMATH U YCTPOMCTB BBOJIa-BbIBO/IA.
41. CpenctBa TONICPKKA MHOTO33/Ia4HBIX CHUCTEM Ha MHUKpOTpoieccopax miaatgopmer x86,
Pentium.

42. CymnepckanspHas, CyllepKOHBeHepHas apXUTEKTypa MUKPOIIPOIIECCOPOB cemeiicTa Intel.

5.2. OueHo4Hble MaTepUAJIbI Il IPOMEKYTOYHON aTTecTaluu

[pomexyrodHasi aTrectands NPoXoauT B (opMe dK3amMeHa B KOHIe 6 cemectpa. Ha sk3aMeHe CTymeHTY
MpeAIaraerTcss OTBETHTh HAa TEOPETHMYECKHUE BOIPOCHL. OK3aMEHAIMOHHBIA OWJIET BKJIIOYAET JBA TEOPETHUECKUX

BOIpOCa.

Bonpocel Ha 3Kk3aMeH

1. Onpenenenue mukponpoieccopa. Kimaccudukanmsi MUKpOTIpOIeCCOPOB U MUKPOKOHTPOJIIEPOB.
2. OmpeneneHue OTHOKPUCTATBLHOTO MHKPOKOHTposuiepa. OTIWYUTENbHBIE OCOOEHHOCTH W
MPEUMYIIECTBA UCIIOJIB30BAHMSI OJHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB.

3. @oH-HEHMaHOBCKasi ApXUTEKTypa MaMIATH MHUKPOIPOIIECCOPHOTO  KOHTpOJIIEpa, €€
MPEUMYILECTBA U HEAOCTATKH.

4. TapBapjackasi apXUTEKTypa MaMiTH MHUKPOMPOILIECCOPHOTO KOHTpOJUIepa €e MpeuMyliecTBa U
HEJOCTaTKH.

5. CISC u RISC —apxuTekTypa MUKpPOIIPOIIECCOPHOTO KOHTPOJIIEpPA.

6. YHuBepcajbHble M CIEHUATU3UPOBAHHBIE MUKPOIPOILIECCOPHBIE KOHTpOsuiepbl. OCOOEHHOCTH
YHHUBEPCAIbHBIX MUKPOIIPOLIECCOPHBIX KOHTPOJIJIEPOB.

7. O01re TeXHUYECKHE XapaKTepUCTUKH MUKpOKOHTpoJsuiepa 8051.

8. Opranu3ainus BHEIIHUX IIHH aIpeca, IaHHBIX U yIpaBieHUus B KOHTposuiepe 8051.

9. Opranuzanus pe3sueHTHON aMsITH TaHHBIX KOHTpoJuiepa 8051.

10. HaznaueHre OCHOBHBIX PErUCTPOB CIIELUATIbHBIX PYHKIIMI MUKpOKOHTpoJiepa 8051.

11. Crek: onpenenenue, Ha3HaueHue. Opranuzanusi CTeKa B MaMITH C MPOU3BOJBHBIM JOCTYIIOM
(Ha3HAYEHUE PETUCTpa-yKa3aTels CTeKa, Olepaliy 3aliCH B CTEK U YTEHUS U3 CTEKa).

12. Kpatkas xapaktepuctuka cucremsl koMana OMK cemelictBa MCS-51. Cnioco6sl agpecanuu
(pUBeCTH IPUMEDHI).

13. Haznauenwe u oOmIMe TPUHLUIBLI (YHKIMOHUPOBAHUS IMOCIEIOBATEIbHBIX ACHHXPOHHBIX
npueMorniepe1aTyukoB (Ha npumepe cemeiictea MCS-51).

14. Ha3HaueHue 1 BO3MOXKHBIE PeXXHMbI pabOThI TaliMepOB-CUETYMKOB MUKPOKOHTpoJutepa 8051.
15. IlpepbiBanus: onpeaeneHue, Ha3HauYeHUe, MPUMEPhI UCTIOIb30BaHMs. KpaTkas xapakTtepucTuka

CUCTEMBI IIPEPBIBAaHUI MUKpPOKOHTpoJuiepa 8051.
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16. Ha3naueHue u crnocoObl TNPUMEHEHHS PEKUMOB XOJIOCTOTO XOJa W TOHMKEHHOTO
sHEepronoTpebiieHus B KOHTpoJuiepax cemeiictea MCS-51.

17. MynbTUIUIEKCHPOBAHWE BO BPEMEHHU IIHUHBI aJIpeca/IaHHbIX W HazHadeHue curHaina ALE B
OJIHOKPUCTAIILHBIX MUKPOKOHTPOJIIEpax.

18. Haznauenume u crmocoObl HCIIOJB30BAHUS CTOPOXKEBOIO TailMepa MHUKPOIPOIECCOPHOTO
KOHTpOJuIepa.

19. Ha3znaueHue 1 HCMOIb30BaHKUE CYTIEPBU30PA MTUTAHUS MUKPOIIPOIIECCOPHOTO KOHTPOJIIIEpa.

20. Ilepeuncnute OCHOBHBIE CHUTHAJbl IIWHBI YIPaBJICHUS MHKPOIPOIIECCOPHON CHUCTEMBI H
OXApAKTEPUZYUTE HX.

21. OCHOBHBIE TUITBI M HA3HAYEHHUE CEJIEKTOPOB aJpeca MUKPOIIPOIIECCOPHBIX YCTPOUCTB.

22. OCHOBHBIC 3a/layH, peIIaeMble TpPH BBOJAE JIOTHUYECKHMX CUTHAJIOB B MHUKPOIPOIIECCOPHOE
YCTPOMCTBO.

23. Hcnonp3oBaHWE TaliMEPOB-CUETUYMKOB JUISI W3MEPEHMsI YacCTOTHI, IMEPHOJA, JIUTEITLHOCTH
JTUCKPETHOTO CHUTHAJA.

24. CmocoObl (hOpMHUPOBAHUS BBIXOJHBIX ITUCKPETHBIX CHUTHAJIOB C 3aJlaHHBIMH BPEMEHHBIMU
XapaKTepUCTUKAMHU.

25. SlBnenme nape0e3ra KOHTAKTHBIX JATYMKOB. AMMapaTHbIC CHOCOOBI YCTPAaHEHWS BIWSHUS
npeodesra.

26. SIBnenuwe apebesra KOHTAKTHBIX MaTYMKOB. [IporpaMMHBIE CHOCOOBI YCTpaHEHHUS BIUSHUS
npeodesra.

27. O600mEHHas CTPYKTypa MOJCUCTEMBI BBOJA aHAJIOTOBBIX CUTHAJIOB B MHKPOIPOLECCOPHBIX
CUCTEeMaXx.

28. YcTpoilcTBO BEIOOPKH U XpaHEHUs: Ha3HaYeHHEe, He0OX0JUMOCTh UCTIOIb30BaHUSI.

29. O611re NPUHIUITEI TOAKIIOYEHHUS U OIPOca KIaBHATYPbl B MUKPOIIPOLIECCOPHBIX CUCTEMAX.
30.00mMe MPUHLMIIBI JTAHAMHYECKOW WHIAMKAIMKA (Ha TPUMEPE JIUHEHKA CEMHUCErMEHTHBIX
HWHJIUKATOPOB).

31. B uém 3akiioyaercs OTIMYME MPOTPaMMHBIX U MPOrPaMMHO-AMIIAPATHBIX CIIOCOOOB MOJCUETa
4KCclia UMITYIbCOB?

32. TIlepeuucnauTh OCHOBHBIE JOCTOMHCTBA M HEIOCTATKH MPOTPAMMHBIX W TMPOTPaAMMHO-
anmnapaTHBIX CIIOCOO0B MOICUETA YK CTIa UMITYJIbCOB.

33. Kak BbIMOJHEHHWE JOMOJHUTEIBHBIX BBICOKOTPUOPUTETHBIX OMNepamuii  (Hampumep,
MpephIBaHUI) OJHOBPEMEHHO C MOJACYETOM HMITYILCOB BIIMSAET Ha pabOTy Pa3IUYHBIX CIIOCOOOB

noacuera’?
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34. Kak BBIIIOJHEHHUE IOTIOJHUTEIbHBIX HU3KOIPUOPUTETHBIX Ollepaluii (HanpuMep, BHIYMCIEHUN B
OCHOBHOI IIpOorpaMMe) OJHOBPEMEHHO C IOACYETOM MMILYJIbCOB BIIMSIET Ha padOTy pa3iMyYHbIX
cr1oco6oB nojicuera’?

35. Uem ompenensercs MaKCHUMajbHas 4acToTa IOJCUYUTHIBAEMBIX HMIYJIbCOB JJISl Pa3IMYHBIX

crIoco0o0B mojacuera?

6. MeToanuyeckne MaTepHuaJibl, ONpeiesI0IHe MPoelyPbl OLleHUBAHUS 3HAHMIA,

YMeHH, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH

6.1 Pe3yJ’leaTbl OCBOCHUHA y'leﬁHOi;l AUCHUIIJIMHBI, MOAJC/KAIINE IIPOBEPKE

Komnerenuuu corsmacHo oOpa3oBaTeNbHOrO CTaHIApTa MpEeACTaBlIEHHble B  TaOIUIe
dbopMupyIOTCI Ha NPOTSKEHUH BCEro npouecca oOydeHUs. YUHUTBIBasg MPAKTUYECKYIO
HalpaBJIEHHOCTh ~ 00pa3oBaTelIbHOW  MpOrpaMMbl, O3Tanmbl  (OPMUPOBAHUS  KOMIETEHIIUH
MIPUBS3BIBAIOTCS K BBIIOJIHEHUIO:

1. Ha mepBoM atamne k 1a00paToOpHbIM U IPAKTUYECKUM padboTaM.
2. Ha BTopoMm 3Tarne K BBIIOJHEHUIO KyPCOBBIX paOdOT U KyPCOBBIX MPOEKTOB.
3. Ha tperbeM »3Tame K MpakTHKE, HAY4YHO-HCCIEAOBATEIBCKONW  paboTeé W K BBIMYCKHOM

KBaTM(UKAIIMOHHON padoTe.

Onucanue mokasarejieil M KpPUTEepUeB OLEHUBAHHUS KOMIIETEHUMHA HAa Pa3JIMYHbIX
Tanax ux (popMUPOBAHHUS, ONIUCAHHE IIKAJ OLIEHUBAHUSA
[Tokazarenu olleHMBaHUS KOMIIETEHIIMI HHAWBUTyaabHbl. KpuTepun orieHuBaHusI KOMIETEHIINI Ha
Pa3IMYHBIX dTanax ux GopMUPOBAHUS YHUDHUIIUPOBAHBI.
Hanunuue noka3zatens — yIoBI€TBOPUTEIHHO;
Hanuuue mnepcrnekTuB pa3BUTHS WIM OOO3HAYEHBI MEPCHEKTHBBI PAa3BUTHS B IOCIEIYIOIIUX
MIPOEKTAX - XOPOIIIO;
YpoBeHb TpOEKTa, Mpeanoyiararouii (peanusyronuil) TpopaboTKy  HCIOJIB30BaHUS B BHJIE

OTACJIIBHOTO MOAYJIA B IMIPOCKTAX APYIUX CTYACHTOB - OTJIMYHO.
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TunoBblie KOHTPOJIbHBIC 3aJaHUA WX UHBIC MaTE€pUaJibl, H606XOL[I/IMLIC AJIsl OHCHKH 3HaHHi7[,

yMeHI/Iﬁ, HABbIKOB H (I/I.]'[I/I) OonbITa J€ATCIBbHOCTH, XaPAKTEPUIYOIIUX ITAllbI (l)OpMPIpOBaHI/Iﬂ

KOMIIeTEeHIINii B nmpoumecce 0CBOCHUA 06p330B3TeJILHOI71 MporpaMmal

JlaboparopHble Pa0OTHI TPEICTABISIIOT amnmapaTHO-porpaMMubie KoMmiuiekchl (AITK),

mnpearojararoT, MCIOJIHCHHUE «B MCTAJUIC» IO BPEMCHH 30% BBIIIOJHSIOTCSA B X0€ ayJUTOPHBIX

3aHsitTuii 1 70% B Xozxe JOMalIHEW CaMOCTOSATENbHOM padoThl AJs

AOCTHUKCHUA YpPOBHA

pUOOPETEHUST KOMITETECHIINH, TOJHKHBI YIOBJIETBOPATH CICIYIOUINM TPEOOBAHUSAM:

[Iporpammuas yacte AIIK nomxHa cocTosiTh M3 (YHKUMH, NpoLEnyp, JIOTHYECKU

CTPYKTYPUPOBAHHBIX B MOJYIM ISl OPraHMU3allMM KOJUIEKTMBHOW paOOThl HaJ IMPOEKTOM,

YIPOILEHUS pa3pabOTKH U COTIPOBOKICHHUSL.

AnmnapartHasi 4acTh - CaMOJOCTAaTOYHBIA OJIOK, IO KOTOPOMY JIOJIKHBI OBITH ONpeeNeHbI

MEPCICKTUBEI IIPOABMIKCHUSA B COCTABC APYIrUX IIPOCKTOB

B pesynbrare

W3YYCHUS

JUCHUITIINHBI

CTYIEHT

npodeccroHanbHbIMU KoMiieTeHIusaME (I1K):

JOJIXKEH

o0nanate  CIeAyOUIUMU

HIudp KoMmnerenuus IToka3aTesn oneHuBaHUs Kpurtepun ouennBanus
KOMIIeTEHIH KOMITeTeHIM I KOMIIeTeHI M
7|
[TIKC-2 CnocobeH B xoxme Tekymero, pyoexxnoro | Hanuume mokasarenss —
MKC-2.1 BBITIOJIHSATh KOHTPOJIA 1aGOPATOPHBIX | 10 T BOPHTEIBHO;
[IKC-2.2 PO, patop Hanuuue MEPCIIEKTUB
MOJEPHHU3ALUIO paboT  moKa3aTh  YPOBEHb | pa3BUTHUSI TMPOEKTa WIIHU
. 0003HaYEeHBI MEPCIIEKTUBBI
IPOrpaMMHOTO CaMOCTOSITEIbHOU
pa3BuUTUS B coCTaBe
CpeIcTBa U  €ro | mpopaboTKH, MPEAMETHOM | OCIEAYIOIMINX MPOEKTOB -
.. | Xopo1o. YpoBeHb
OKpYXEHUS; 0071aCTH, W3BECTHBIX pEIIeHUN
MIPOEKTA,
crocoOeH BBIJICJICHHE COBOKYITIHOCTH | IPEIOIararoii
npopaboTKy
y4acTBOBATh B | CYIIECTBEHHBIX MIPU3HAKOB
UCII0JIb30BAHUE KaK
ayauTe IpeaIaraeMbIx pelIeHul, | OTACIBHOTO  MOAYJIsA B
MIPOEKTax IPYrux

koHpurypaumii UC
B COOTBETCTBHH C
TIOJTYYCHHBIM

IJIJAHOM;, CIOCOOEH
y4acTBOBATh B
MOHHUTOPHUHTE u
yIpaBJICHUU

paboTamMu TPOEKTa

B COOTBCTCTBHH C

YPOBEHb PEIICHHIA, pa3BUTHUE B
HIOCTICTYFOLITIX MPOEKTaXx.
CnocoOHOCTh BBITIOJIHATE
MOJICPHHU3AIUIO TIPOTPAMMHOTO
CpeACTBA W €ro OKpPYXCHHS,
y4acTBOBATh B ay/uTe
KOH(Urypanun nc B
COOTBETCTBUU C TOJYYCHHBIM

IIJIAaHOM, Yy4aCTBOBATH B

CTYACHTOB - OTJINYHO.
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YCTaHOBJICHHBIMU

MOHHUTOPHUHIC W YHpPAaBJICHUU

periaMeHTamu. paboramu MPOEKTa B
COOTBETCTBUU c
YCTaHOBJICHHBIMH
periaMeHTamu.

ITKC-3 Crnocoben B xoxme tekymero, pyoexxnoro | Hanmuue mokasatens -
[IKC-3.1 PYKOBOIHTS KOHTPOJIA, 71a00paTOPHBIX | YIOBIETBOPUTEIIBHO;
[KC-3.2 K pabor  moka3zatb  ypoBeHb | Hamuume mepcrnexTus

MPOEKTaMHU B | CAMOCTOSITEIIbHON Pa3BUTHS WK 0003HAYCHBI
0OIACTH npopaboTKH, MPEAMETHOM | TIEPCTIEKTUBBI PA3BUTHS B

00J1aCTH, U3BECTHBIX PEIICHHUH | TOCIEIYIOMINX MPOCKTaX —
MH(POPMAIIMOHHBIX | BBIJICTICHUE COBOKYITHOCTH | XOpOIIO. Y POBEHb

. CYLIECTBEHHBIX MPU3HAKOB | MPOEKTa

TEXHOJIOTHIi; ym P . p ’ .

TpeiaraeMbIX pelieHui, | mpearnoiaralonum
CrocoOeH YpOBEHb perieHui, | mpopaboTKy

CrOCOOHOCTh ~ Pa3BHUTUSI B | MCIIOJIb30BAHUS KaK
y4acTBOBATh B

MOCJIEYIOIUX MTPOEKTaX. OTACIBHOTO MOJYJIS B
aynuTe CriocoOHOCTB PYKOBOJHTH | TPOCKTAX IPYTUX

. CTYJICHTOB - OTJIMYHO

koHurypamuit UC | mpoekramu B obmactu e
B COOTBETCTBUU C | HHPOPMAIIMOHHBIX
MOJTy4YEHHBIM TEXHOJIOT U, crocobeH
IJIAaHOM; CIIOCOOEH | y4acTBOBAaTh B ayauTe
y4acTBOBATh B | KOH(UTryparuit ncC B

MOHHUTOPHUHIE u
yIpaBICHUU
paboTtamu mpoeKTa
B COOTBETCTBUHU C
YCTaHOBJICHHBIMU

periiaMCHTaMH.

COOTBETCTBUHU C IOJTYYCHHBIM
IJIAHOM, crocobeH
y4acTBOBAaTh B MOHUTOPUHIE U
yIpaBJICHUN paboTamu
IPOEKTa B COOTBETCTBUU C
YCTaHOBJICHHBIMU

periiaMCcHTaMH.
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MeToauueckue MaTepuaJbl, oNpeae/Jasouue npouecaypbl Oi€eHUBaHUA 3HaHHi7[, yMeHHﬁ,

HaBbIKOB H (I/IJ'II/I) OnbITa ACATCJIbHOCTH

PesyabTaTnl 00yyeHus
(00BbeKTHI OLlCHNBAHHUSA)

OcHoBHbBIE MOKA3aTeJIN
OLICHKH pe3yJibTaTOB

OneHo4nblie cpeacrea

31
3Hare OCHOBBI

HWHTCJUICKTYAJIBHBIX IIpaB JId

BBISIBJICHMUS, yuera,
obecrnieueHus IIPaBOBOM
OXpaHbI pe3yabTaToOB
MHTEJUIEKTYAJIbHOU

NeSITEIbHOCTH u

pacropspKeHUusT WMH, B TOM
YHUCJIE B LEIAX MPAKTUYECKOTO
MPUMEHECHHSL.

- OIIMICAaHUE OCHOB;
- BBIIIOJIHEHUE TCCTOB,
- BBIIIOJIHCHHUEC U 3alllUuTa
1abopaTOPHBIX padoT

nabopaTtopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJJIOKBHYM,
TECTHPOBAaHHUE, 3ayer,
IK3aMEH.

Y1

YMeTh aHanu3npoBaTh 3a7a4H,
BBIICTISIET 6a30Bble
COCTaBJIAIOIIME YIPABJICHUS B

TEXHUYCCKHUX CUCTEMAX,

- OTIMICAaHUE OCHOB;
- BBIIIOJIHEHUE TECTOB,
- BBIIIOJIHCHUEC U 3alllUuTa
1a00paTOPHBIX paboT.

nabopaTopHast pabora,
KOHTpOJIbHAsI paboTa,
KOJIJIOKBHYM,
TECTHPOBAaHUE, 3a4YerT,
IK3aMEH.

Y2
Ymerp aHAJIN3UPOBATh
COBPEMEHHBIE METOIUKH

MpOBEACHUSI U 00pabOTKH

PE3YIBTATOB SKCIICPHUMCHTA.

- OIIMICAaHUE OCHOB;

- BBITIOJTHCHUE TECTOB;

- BBITIOJTHCHUE M 3allUTa
1a00paTOPHBIX padoT.

nabopaTopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJJIOKBHYM,
TECTHUPOBAHUE, 3a4YerT,
IK3aMEH.

Y3

Ymeth OCYILIECTBIISATh
MMOCTaHOBKY 3a/1aun u
BBITIOJIHATh AKCIEPUMEHTHI TIO
MIPOBEPKE KOPPEKTHOCTH
HAy4YHO 000CHOBaHHBIX
pelieHui B obnactu

YIIpaBJICHHUA B TCXHHUYCCKUX
CUCTCMaAXx.

- OIIMICAaHUE OCHOB;

- BBITIOJITHCHHUE TECTOB;

- BBITIOJTHCHUE M 3aIlUTa
71a00paTOPHBIX padoT.

nabopaTopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJUJIOKBHYM,
TECTHUPOBAHUE, 3a4YeT,
IK3aMEH.

Y4
YMmeTh AHAJIIN3UPOBATH
COBPCMCHHBIC MCTOJHUKHU

poBeAeHUsT M 00paboTKU
pe3ybTaTOB SKCIIEPUMEHTA

- OIICAaHUE OCHOB;
- BBINIOJIHEHUE TECTOB;
- BBINIOJIHEHHUE U 3allUTa
71a00paTOPHBIX paboT.

nabopaTopHas padora,
KOHTpOJIbHast paboTa,
KOJIJIOKBHYM,
TECTUPOBAHUE, 3a4YerT,
HK3aMEH.

Y5

YMmets OcymiectBiser

- OIIMCaHHEC OCHOB,;
- BBITIOJTHCHHUEC TCCTOB,

nabopaTopHas padora,
KOHTpOJIbHast paboTa,
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IOCTAaHOBKY 3aga4dn u

BBIIIOJIHACT 3KCICPUMCHTEI I10

MIPOBEPKE KOPPEKTHOCTH
Hay4HO 000CHOBaHHBIX
pelIeHui B obnactu

YHOpaBJICHUA B TCXHUYCCKUX

- BBITIOJIHCHHUEC U 3alllUuTa
1ab0paTopHBIX PaboT.

KOJUJIOKBUYM,
TECTUPOBAHUE, 3a4YerT,
9K3aMEH, KypcoBast
pabora.

cucTeMax
B1 - OMKCAHHUE OCHOB; nabopaTtopHas pabora,
Bnaners METOJIOJIOTHUEN | - BBITIOJHEHUE TECTOB; KOHTpOJIbHAs padoTa,

aHaJIn3a 3aja4, BBIACIICHUSA
0a30BBIX COCTAaBJISAIOIIIUX

YHOpaBJICHUA B TCXHUYCCKUX

- BBIIIOJIHCHUEC U 3alllUuTa
1a00paTOPHBIX paboT.

KOJIJIOKBUYM,
TECTUpPOBAHUE, 3aYerT,
JK3aMEH.

cucTemMax.

B2 - OMHCAHUE OCHOB; nabopaTopHas pabora,
Bnaners HaBBIKaMHU | - BBIIIOJIHEHHUE TECTOB; KOHTpOJIbHAS paboTa,
paccCMOTpECHUA BO3MOJXHBIX | - BBIIIOJIHCHUEC U 3alllUTa KOJITIOKBUYM,

BAPUAHTOB pELICHUS 3aj]ad
yIOpaBieHUSI B TEXHUYECKUX
CUCTeMax,  OIleHMBas  HX

JOCTOMHCTBA U HEJOCTATKU

1ab0paTOPHBIX paboT.

TECTUPOBAHUEC, 3a4CT,
OK3aMCH.

B3

Bnanets HaBBLIKAMH
MpeABaAPUTEITHHOTO
MIPOBEACHUS MaTEHTHBIX

I/ICCJ'IGI[OBaHI/Iﬁ n MHOaTc€HTHOI'O
IIOHCKa

- OIIMICAaHUE OCHOB;
- BBITIOJTHCHHUE TECTOB;
- BBITIOJTHCHUE M 3aIINTa
1a00paTOPHBIX padoT.

nabopaTopHas pabora,
KOHTpOJIbHAS paboTa,
KOJJIOKBHYM,
TECTHPOBAaHUE, 3a4YeT,
IK3aMEH.
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6.2 IlIxaja oneHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texymmii u py0e:KHbIii KOHTPOJIb

B pamkax Tekyiero u pyoexHOro KOHTPOJIS 10 AUCHUIUIMHE CTYIEHT MOXeT Ha0pathb 10 70

0aJLI0B.
IIkana oueHuBaHMSsI
CemecTtp 0-35 6ans0B 36-50 6an10B 51-60 6anaoB 61-70 6ana0B

1,2 YacTtuanoe IlonHOC i | IlomaOE wm | IlomHoe mocemieHme
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayIUTOPHBIX
ayJAUTOPHBIX MOCEIICHUE MOCEIICHUE 3ansatuil.  [lomHoe
3aHSATHM. ayIUTOPHBIX ayIUTOPHBIX BBITIOJTHCHUE u
HeynosnerBopuren | 3anstuid. Yactuunoe | 3anstuil. [lonHoe | 3ammuTa
BHOC BBITIOJTHEHUE | BBITTOJTHEHUE 1 | BBITIOJTHEHHE U | 1a0OpaTOPHBIX u
a0OpaTOpPHBIX W | 3aIUTa 3ammTa MPaKTUYECKUX
MPAKTUYECKHUX 1a00paTOPHBIX U | Ta0OpaTOPHBIX U | 3aHSATHMH.
pabor. [Tnoxas | mpakTHYEeCKUX MPaKTUYECKUX Brmonaenue
MIOJArOTOBKA K | paboT. Boimonnenue | pabor. KOHTPOJIBHBIX
OaTbHO- KOHTPOJIBHBIX Brmonaenue pabor, TECTOBBIX
PEHTHHTOBBIM pabor, TECTOBBIX | KOHTPOJIBHBIX 3aJaHUN Ha OICHKH
MEPOTIPHATHSIM. 3aJlaHUd Ha OIICHKHU | pad0T, TECTOBBIX | OTIIMYHO.
CryneHnt HE | «yJIOBJIETBOPUTEIbH | 3aJaHUI Ha
JOTTyCKaeTCst K | O». OIIEHKH «XOPOIIIO».
MPOMEKYTOUHOH
aTTecTaluu

B pamkax Tekyiiero u pyoe:KHOTO KOHTPOJIS BBIIOJHEHHSI KypCOBOM pabOThI CTYACHT MOKET

Habpatp 70 O6amnoB. Pacnpenenenue 6aijioB MpUBEACHO B TaOIHIE:

IIIxana oneHuUBaHUA

CemecTtp 0-35 6a10B 36-50 6a10B 51-60 6an0B 61-70 6a10B
2 CryneHt He | YactuuHoe [TonHOC win | [ToaHoe mocemieHue
MOCeInan MOCEIICHUE JaCTUYHOE KOHCYJIbTAIUH c
KOHCYJbTaIlU! C | KOHCYIbTAIIHHA C | mocermieHue MpernoaBaTesieM.
MIPEToIaBaTENIeM. pernoaBaTeseM. KoHCylbTamii ¢ | bezommbounoe
HeynosnerBoputen | BeimonHenwue npenojaBaTelieM. | pelieHue BCEX
bHOE BBINOJIHEHUE | KypcoBO paboTel ¢ | CocTaBHBIE 4YacTH | 3ajad,

COCTaBHBIX 4YacTei
KypcOBOH pabOTHI.

Crynent He
JOITYCKAEeTCsl K
3alllUTe  KYpPCOBOWU

OTCTaBaHUEM oT
rpaguka.

CocraBHpIE  YacTH
KypcoBOi  paboTHhI
BBITOJIHEHBI HE

KypcOBOH paboThI
BBITOJIHEHBI

HOJHOCTBIO, HO C
OTCTaBaHMEM  OT
rpaduka, 1100

NOCTAaBICHHBIX B
KypcoBoi  paboTe
0e3 oTcTaBaHHUs OT
rpaguka.
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paboThI

MIOJIHOCTBIO,  JITHOO

JOTTYIIIEHBI OIITHOKH.

JIOIYILIEHBI
HE3HAYUTEIIbHbBIC

OTpEXH.

6.2.2 IlpomexxyTOUHasI ATTECTALUA

OneHka pe3yinbTaTOB OCBOCHHS Y4eOHOW AMCHUIUIMHBI B | ceMmecTpe MTPOBOJIUTCSA TIO

CIeAyIoUIEH Kaje, IPUMEHIEMOM Ha 3a4eTe:

Ixkana oueHNBaHUA

CemecTp [ He 3aureno 3auTeno
(36-60 6an10B) (61-100 6as10B)
1 Crynent wumeer | CtyaeHt umeer 36-45 OGaIoB MO UTOTaM TEKYIIETO M PyOEKHOTO

36-60 OayuIoB 110

uroram

TEKYILETO u
pyOeXKHOTO
KOHTpPOJIA, Ha
3a4ére HE
OTBETHII Ha
TEOPETUYECKUI
BOIIPOC U  HE

pelmn 3aaaqy.

KOHTPOJIS,
TEOPETUYECKHI BOIIPOC U YaCTUYHO (TIOTHOCTHIO) PEIIMII 3aa4y.

peimi 3aaaqy.
Crynenty, uMmermemy 61-70 0amioB Mo HWTOraM TEKYIIETO |

3a4éTa.

Ha 3aueTe Jajl TMOJHbIM (YacTUYHBIN) OTBET Ha

Crynent umeetr 46-60 GayuioB MO WTOraM TEKYIIETO0 W PyOeKHOTO
KOHTPOJIsA, Ha 3a4cTC Hall HOJIHEIM OTBET Ha OIVH BOIIPOC HIIHN

py6e>1<Hor0 KOHTPOJIA, BRICTABIIACTCA OTMECTKA «3a4YTCHO» 0e3 caadyu

OHCHKa PE3YIbTAaTOB OCBOCHUA y‘l€6HOI71 JUCHUIIIIMHBI BO 2 CEMECTPE MPOBOAUTCH IO IIKAJIC,

HCHOHBSyeMOﬁ Ha 3K3aMCHC:

MIxana oneHUBaAHUA

HeynoBierBopure | YI0BJIeTBOPUTEb Xopouo OT1iu4HO
Cemecrp JBHO HO (81-90 6a110B) (91-100 6a1;10B)
(36-60 6an10B) (61-80 6a1;10B)
2 Crynent umeer 36- | Crynent umeer 36- | CtyneHt umeer 51- | CryaeHT  uMmeer

60
UTOTaM TEKYIETO U
pyOexHOTrO

OaJUIOB 11O

KOHTPOJIS, Ha
JK3aMEHe He Jal
MOJIHOTO OTBETA HH
Ha OJIMH BOTIPOC.
CryneHT umeer
36-45 ©OamioB O
WUTOraM TEKYILEro H
pyOeKHOTO

KOHTPOJIA, Ha

50
HUTOraM TCKYLICTO U

OaJUIOB I10

pYyOEXHOTO
KOHTPOJIS, Ha
JK3aMeHe nan

MOJIHBIM OTBET Ha
OJIMH  BOINpOC U
YaCTHYHO
(OTHOCTHIO)
OTBETHJI Ha BTOPOH.
Crynent umeer 46-
60 OaioB o

60 6aJyuIoB 110 UTOram

TEKYIIEro u
pyOeKHOTO

KOHTPOJIS, Ha
IK3aMeHe nan

MOJHBIA  OTBET
OAWH  BONpPOC U
YaCTHIHO
(TIOTHOCTHIO)
OTBETHUJI Ha BTOPOH.
Crynent umeer 61 —
65 GaiIoB 1O UTOraM

Ha

61-70 OGaiuioB 110
UTOTaM TEKYIIEro

u pyOeKHOTO
KOHTPOJIS, Ha
JK3aMeHe nan

NOJIHBI OTBET Ha
OJIMH BONpPOC H
YaCTUYHO
(IOJTHOCTBIO)
OTBETUII
BTOPOH.

Ha
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OK3aMCHC Aall | U”ToraM TCEKYLICTO U

IIOJIHBII OTBET | pyOeKHOrO
TOJIbLKO Ha OJHUH | KOHTPOJIA, Ha
BOIIPOC IK3aMEHe nai

MOJHBI OTBET Ha
OJWH BOIPOC WJIU
YAaCTUYHO  OTBETHII
Ha 00a Borpoca.
CryneHT uMeer 10
UTOTaM TEKYIIETo M
pyOeKHOTO
KOHTPOJIS 61-70
0aJlJIOB Ha IK3aMEHE
HE Jal  TIOJHOTO
OTBETAa HU HA OJUH
BOIIPOC.

TEKYIIETO u
pyOeKHOro

KOHTPOJIS, Ha
IK3aMeHe nan

MMOJHBIA OTBET HAa
OAWH  BONPOC U
YaCTHYHO OTBETHII HA
BTOPOM. CryneHt
nmeer 66-70 GamioB
M0 UTOTAM TEKYIIETO

u pyOexHoro
KOHTPOJIS, Ha
HK3aMEHE) man
TTOJTHBIN OTBET

TOJILKO HA  OJUH
BOIIPOC.

Ha 3amuTe KypcoBoit paboThl cTyieHT MokeT Habpath 30 Gaos.

J1J1 OLIEHKH 3aIlUThI KypCOBBIX pabOT UCHOJIB3YETCs CAeAYyIOIIas cXxema:

O0beKT oeHKHn Kpurepun MakcumajibHbIH 0aJ11
Odopmnenne pabotel | COOTBETCTBYET MOJHOCTHIO TPEOOBAHUSIM 10
CoOTBETCTBYET YaCTUYHO TPEOOBAHUSAM 5
CooTBeTrcTBYET TpeOOBAHUIM 0
O1LeHKa Ha 3aluTe Bnaneer marepuanom 20
YacTtuuHO BlIajieeT MaTEpUaIoM 10
He Bnageet marepuaiom 0

IIkaja coOTBETCTBHUSI PETHHIOBBIX OI[€HOK MATHOANJIBLHBIM OLEHKAM JIJIs1 OlleHMBAHUS

KYPCOBO# padoThl

PeiiTuHroBasi onenka (B 0a/uiax) O1neHka o NATHOAJILHOM HIKAJIE
91-100 «OTIAYHOY
81-90 «XOPOLLIOY»
61-80 «YIOBJIETBOPUTEIILHO»
MeHee 61 «HEYJOBJIETBOPUTEIILHO»
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7 YueOHO-MeTOANYECKOE o0ecniedeHne T CUNILIUHBI (MOTYJIs)
7.1 OcHoBHasi 1UTEpPaTypa

1. CunpBamko, C. A. OCHOBBI TPOTPaMMHUPOBaHUS MHUKPOKOHTposuiepoB Ha C++ : ydeOHOe
nocobue / C. A. CunbBamko. — OpenOypr : OI'Y, 2019. — 126 ¢. — ISBN 978-5-7410-2398-3.
— Tekcr : onekrponusd // Jlamb : snekTpoHHO-OMONMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/160013.
2. Pangun, /1. I'. MukpokoHTpoJuieps! : yueoHo-meroaudeckoe nocodue / /1. I'. Panaun. — Camapa
: ACU CamI'TV, 2018. — 82 ¢. — TekcT : anekTpoHHbIN // JlaHb : 31eKTpOHHO-OUOIHOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/127682.
3. AnekcangpoB E. K., I'pymBunkuii P. U., Kynpusnos M. C. MukponpoueccopHble CUCTEMbI
[DnexTponHbIi pecypc]: yuebHOe nocodue s By3oB / E. K. Anekcanapos, P. U. I'pymBunkuii, M.
C. KynpusinoB [u ap.]; mox pea. J. B. Ily3ankoB. — DnexkTpoH. TekctoBble qaHHble. — CII6.:
[Tonmurexumnka, 2016. — 936 c¢. — 978-5-7325-1098-0. — Pexum pocryna:
http://www.iprbookshop.ru/59491.html.
4. EBnokumos, A. I1. Dnexrponuka : yaebnoe mocodue / A. Il. EBnokumos, P. A. EBgokumoB. —
Bosrorpan : Bosnrorpaackuii 'AY, 2018. — 116 ¢. — Texkcr : anexTponHbIi // JIaHb : 37€KTPOHHO-
oubmuoteuynas cucrtema. — URL: https://e.lanbook.com/book/119922
5. benos, A. B. Mukpokontposiaepsl AVR: 0T a30B mnporpaMMHpOBaHus OO0 CO3JaHUS
npaktuueckux yctpoctB / A. B. beno. — CII6.: Hayka u Texnuka, 2016. — 544 c. — ISBN
978-5-94387-854-1. — TekcT: anekTpoHHbIN // DnekTrpoHHO-O0ubrmoTeunas cuctema IPR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/60654.html.

6. BomoBo3oB, A. M. MUKpPOKOHTPOJIIEPHI JJIsi CUCTEM aBTOMATHKHU : ydeOHOe mocobue / A. M.
BonoBo3oB. — 3-¢ u3n., nom. u nepepad. — Bonoraa : Uadpa-Umkenepus, 2018, — 164 ¢. —
ISBN 978-5-9729-0138-8. — TekcT : anexkTpoHHbIl // JIaHb : 37eKTpOHHO-OUOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/108696.

7. Maxkyxa, B. K. IIlpumenenue mukpokontposmiepoB MCS-51 npu npoeKTUpPOBaHUH 3JIEKTPOHHBIX
ycTpoiictB: yueOHoe mocobme / B. K. Makyxa. — HoBocubupck: HoBocubupckuii
roCylapCTBEHHBIN TeXHHUYecKui yHuBepcuteT, 2014. — 68 c. — ISBN 978-5-7782-2505-3. —
TekcT: smexTpoHHBIN // DnexkTpoHHO-OmOMuoteyHas cucremMa [PR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/45140.html.

8. Maiik IIpeaxo PIC-MUKpOKOHTpoOIEpsl. APXUTEKTypa U MPOTrpaMMHUpPOBAHUE [DJIEKTPOHHBIN
pecypc] / Ilpenko Maiik; nep. FO. B. Murmienko. — DneKTpoH. TEKCTOBbIe qaHHBIe. — (CapaTos:
IIpopoOpazoBanme, 2017. — 512 c. — 978-5-4488-0062-7. — Pexum pocryma:
http://www.iprbookshop.ru/63584.html.

7.2 lomoTHUTENbHAS JIMTEPaTypa

45


http://www.iprbookshop.ru/60654.html
http://www.iprbookshop.ru/45140.html
http://www.iprbookshop.ru/63584.html

1. bponun B. b., larypun M. W. MukpokoHTposiepbl: ApXUTEKTypa, HpOrpaMMHUpPOBAHUE,
unTepdeiic: CnpaBounuk. - M: Axkum, 2007, - 400 c.

2. E. A. BacuibeB, MUKPOKOHTPOJUIEPHI: pa3paboTKa BCTpaMBaeMbIX NpuiokeHuH, usl. «bXB-
[TetepOypr», 2008.-568c.

I'ypos B. B. Apxurtekrypa Mukponpoieccopon: yueoHoe nocodue I'ypos B. B.

3. BooBo3oB A. M.MuKpOKOHTpOJUIEpH! JUIsl CUCTEM aBTOMAaTHKHU: yuyeOHoe rnocobue BonoBosos
A. M. Unadpa-Nnxenepust 2016 rox 164 crpanums! http://www.knigafund.ru.

4. Kopueer B.B. CoBpemennsie Mukpormnpoiieccopsl. - M: Hommmxk, 2012.

5. Kopuryna 1. B. CoBpeMeHHbIE MUKPOKOHTPOJUIEPHI: APXUTEKTYpa, CPEACTBA MPOEKTUPOBAHUS,
npuMepsl npuMeHeHus, pecypesl cetu Unrtepuer. / Ilon pen. Kopuryna U. B. - M: Akuwm, 2010,-
272 c.

6.1Untepuer-YuuBepcurer UWudopmammonnsix  Texnomormit 2010 roxm 272  cTpaHUIBI
http://www.knigafund.ru.

7. Marpa 1O. C. MukpokontpoJsepsl PIC: apxutekrypa n nporpammupoBanue. - M.: JIMK Ilpecc,
2011.-240 c.: nn.

8. Ilpenko M. YcTpoiicTBa ynpaBieHHs poOOTaMU: CXEMOTEXHHKA M TIporpaMmmupoBaHue / Maiik
[Ipenko; Ilep. c anrn. 3emckoBa 10.B. - M.: JIMK Ilpecc, 2004. - 416 c.

9. Cunuma I1. B. Cucremsl ynpaBienus obopynoBanueM. [Ipaktukym: mocoome Cununa I1. B.
PUIIO 2017 rox 84 crpanutb! http://www.knigafund.ru.

10. CononoBHukoBa B. B. MukpomnpoiieccCopHble aBTOMATUYECKUE CHUCTEMBI PEryJdpOBaHUA.
OcHoBbI Teopuu U dneMeHThl: Yuebd mocobue / Ilox pen. B.B. CononoBHukoBa. - M.: Beicmias
mkoJia, 2003, 255 c.

7.3 IlepeyeHb y4eOHO-METOAUYECKHUX Pa3padoTOK

1. XakynoB B. A., Kapskun A. T., [llanoBanos B. A. Opranu3zauusi IpoeKTHOUN AeSATEIbHOCTH
yHU(PHUIIMPOBAHHBIE MPOEKTHI (MoAynn) - (YueOHnoe mocodue), KbI'Y. - Hanpunk 2018r. 73
c.

2. XaxkynoB B.A., Kapskun A.T., llanosano B.A., [llanoBasioB A.B., Xyuynaera A.U.,
AzamaroBa U.3. OcHoBBI paboTsl B Scada — cucremax. Meroandyeckue peKOMEHIAlUU MO
BBITNIOJIHEHUIO JJabopaTopHbIX padot //Hanpuuk: Kab.-bank. roc. yu-1, 2019 1. 3.25 m..

3. XakynoB B.A., Kapsxun A.T., HlanoBanoB B.A., IllanoanoB A.B., Kymxosa M.IO.
O0ocHOBaHME MapaMeTpOB CHUCTEMBl pAcCMO3HAaBaHUS  00pa30B. Meroanyeckue
PEKOMEH/IAlMU TI0 BBINOJHEHHIO JabopaTopHbiXx padbotr// Hampumk: Kab.-bank. roc. yH-T,

2019 r. 3.25 ..
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4. XakynoB B.A., [llanoBanos B.A., Kapmoa XX.B., Kapskun A.T. JlaGopaTopHOoe CTEHI0BOE
WCCIICIOBAaHUE NPUPOAHOTO M TEXHOTEHHOTO MMHHEPAIBHOTO CBIPhSl MOWM peK Ha
s dexTruBHOCTS cenapanuu (yaednoe nmocoodue)// KBI'Y. - Hanpuuk 2020r. 85 c.

5. Xaxkyno B. A., IllanoBanos B. A., Kapniosa XK. B., Kapskun A. T., Azamarosa U. 3.,
Xaryxosa /I. B., [llanoBanoB M. A. Ananrtanusi IpoeKTHOTO MOJX0Ja K yAaJeHHON padoTe
pU M3y4eHUH WHQPOPMAIMOHHBIX TEXHOJOTHH YNpPaBICHHS TEXHUYCCKHMMHU CHCTEMaMH :
yueOHOoe mocobue / MUHHUCTEpCTBO Haykd HW BbIcmiero oOpasoBanus, KabapauHo-
bankapckuii rocynapctBeHHbIl yHuBepcuteT uM. X. M. bepbekosa. — Hanpunk : Kab.-baink.
yH-T, 2021. — 144 c.

6. Xaxyno B. A., IlllamoanoB B. A., Kapnosa X. B., Kapskun A. T. AnmapaTtHo-
MIPOTPaMMHBII KOMILIEKC 00pabOTKH pe3ylbTaToB MCCIISIOBAHHS TPUPOJTHOTO U TEXHOTEH-
HOTO MUHEPAJILHOTO ChIPhS : yueOHOe nmocoOre / MUHUCTEPCTBO HayKH U BBICIIETO 00pa3o-
BaHus, Kabapauno-bankapckuil rocynapctBeHHbI yHUBepcuteT uM. X. M. bepGekoBa. —

Hanpuuk : Kab.-bank. yn-t, 2021. — 119 c.

7.4 UnTepHeT-pecypchl
1. DnexTponHO-6MOMMOTEYHAs cucTtema [PRbooks [DnexkrponnsIil pecypce]. - Pexxum gocryna:
http://www.iprbookshop.ru/.
2. Undopmarmonnas cuctema "EquHoe 0OKHO 0CTyma K 00pa3oBaTeabHBIM pecypcam”
[DnexTponnblii pecypc]. - Pexxum noctyna: http://window.edu.ru/.
3. UndopmanroHHas CUCTEMBI IOCTYIIA K 3JIEKTPOHHBIM KaTajloraMm 0ubianoTek chepsl
o6pazoBanus u Hayku (MC DKBCOH) [OnekrponHsIii pecypc]. - Peskum gocryna:
http://www.vlibrary.ru/.
4. http://ait.mtas.ru - KypHal «ABTOMaTHKa U TeIEMEXaHUKa.
5. http://asu-tp.org/index.php?option=com_content&t... — ACYTIIL.
6. http://asutp.by.ru/biblio/index.shtm - Katanor uatepuer - pecypcos mo ACYTII
RusMANUAL.RU.
7. http://radiotehnica.com.
8. RadioSovet.ru.
9. Radiolomaster.
10. www.mirmr.net.
11. RadioRadar u ap., anexkTpoHHbIE OMOTNOTEKHU, TOMCKOBHIC MAIIUHBL.
12. http:/www.edu.ru/.
13. http://window.edu.ru/window/library.
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https://vk.com/away.php?to=http%3A%2F%2Fasutp.by.ru%2Fbiblio%2Findex.shtm&cc_key=
http://radiotehnica.com/
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14. http://www.intuit.ru/catalog/informatics/.

7.5 IlepedyeHb npodecCHOHATBLHBIX 023 JaHHBIX U HH()POPMAINMOHHO-CIPABOYHBIX CHCTEM
1. http://www.diss.rsl.ru — OBJ] PI'b - DnekTpoHHBIE BEpCHH TOJHBIX TEKCTOB AMCCEPTAIMA H
aBTopedeparoB u3 pouaa Poccuiickoit rocymapcTBEeHHOM OMOIUOTEKH.
2. http://www.scopus.com — Sciverse Scopus u3gareiabcTBa «ib3eBUp. Hayka W TEXHOIOTHUM.
PedeparuBHas u aHamuTHueckas 6a3a JaHHBIX.
3. http://elibrary.ru — DnekTpoHHast OMOIMOTEKa HAYYHBIX MTYyOIUKAIIUMA.
4. http://polpred.com — O630p CMU Poccuu u 3apyoexnbs. [lonnbie TekcTsl + aHanuTuka u3 600
u3iaHui 1o 53 orpacisaM.
5. https://www.gost.ru/portal/gost//home/standarts - ®denepasbHOE areHTCTBO MO TEXHUYECKOMY
PETYIUPOBAHUIO Y METPOJIOTUH.

7.6 IlporpammHoOe obecneyeHHe COBPEeMEHHbIX HH(OPMALIMOHHO-KOMMYHHUKAIMOHHBIX

TeXHOJIOT Uil

Windows 2003-2010, Word, EXCEL, Statistica 6.0., Acrobat Reader, WinRaR, Delphi XE2 Pro-
fessional Ne nmuniens3uu (License Certificate Number) 207406, Dev-C++ — cBoOO1HAs
WHTETPUPOBAHHAS CpeJia Pa3pabOoTKK MPUIIOKEHHM IS SI36IKOB mporpaMmmupoBanus C/C++.
Otkpertas munensus (GNU GPL), Python 3.6 IDE PyCharm Professional Edition siBisieTcst
OecruraTHBIM JIs1 00pa30BaTENbHBIX YUpPEXKACHHH (CBOOOIHOE pactipocTpanenue), Arduino IDE
Jlunenszuss GNU General Public License, OpenCV | Jlunien3ust BSD(Berkeley Software Distribu-

tion license), Ubuntu Jlunensus GPL, Lazarus (Free Pascal).

8 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCUMIIINHBI

OO0ydeHue 1Mo TUCIUILUIMHE OCYIIECTBIISETCS B CIEIMATBHBIX TOMEIIEHUIX (ayAUTOPUSX) TS
MPOBEJICHUSI  3aHATHM  JICKIMOHHOTO THWIIA, 3aHSATHUM CEMHHApCKOTO THIIA, KYpCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHHUS KypPCOBBIX pabOT), TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYIbTAIIHM,
TEKYIIET0 KOHTPOJS M MPOMEXKYTOUHOM aTTecTallid, a TakkKe HUMEIOTCS TOMEUICHHs s
CaMOCTOSITENIbHOM paboThl M TOMEIIEHUE MJIs XpaHEHHUs U MPOo(UIaKTHYECKOro OOCTYKHBaHUS
yuebHoro obopynoBanus. [lomemnienus ams caMOCTOSTENEHOM pabOThI OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBbIO TOAKIIOUeHHS K ceTu "MHTepHer" M obecrneueHHWEM [O0CTyrHa B
ANIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTeNbHYIO Cpely OpraHuzanuu. MaTepuanbHoe W

nporpaMMHOC obecrneucHue MMpEaACTaBJICHO B Ta6HI/II_IC.

Tun aynuropuu, OO0opynoBanue 1 MHBEHTAPb IIporpammHoe oGecneyenne
pacmoJioKeHne ayAnTOpuHn
Vuebunas 1. Cronbl - 20 mr. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
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aymuropuss i | 2. Ctynbs — 21 wT. PowerPoint u p.)
IIPOBECHUS 3. TlepconamsHble KommbioTepsl - | [Iporpammsr mis pabotsr ¢ PDF (Acrobat Reader, Sumatra
3aHATUH 10 1. PDF, stduviewer) (cBoOOIHOE pacmpoCTpaHEHHUE)
CEeMHUHAPCKOTo 4. CereBoe o0opyznoBanue st | ApxuBaropsi(7zip, WinRaR) (cBobogHOE pacnpocTpaneHue)
tuma  103a  ayn. | kommyranuu U poctyna B Internet | Delphi XE2 Professional Ne mumensunm (License Certificate
(Ycnosusriit Homep | Cisco — 1 mT. Number) 207406
Ne2; 360004, | 5. Ilepenocusle ynuduuupoBanusie | Dev-C++ cBoOonHas MHTErpHpOBaHHAs cpela pa3padOTKH
Kabapauno- MOJYITN Ha OCHOBE | NMPWIOKEHUH JUIS  s3BIKOB TporpammupoBanust C/CH+.
Bamkapckas MHKpPOKOHTpoiutepoB (12 mrt.), | (cBOOOAHOE pacpocTpaHECHHUE)
Pecny0Onuka, npyrux (12 mir.) snekrponneix win | Python 3.6 IDEPy Charm Professional Edition sBisercs
r. Hampumk,  yn. | oJeKTpoMexaHMYecKHX YCTPOMCTB | OecIulaTHBIM JUisi 00pa3oBaTeIbHBIX YUPEXKICHUH (CBOOOAHOE
UepHBINIEBCKOTO, | aBTOMAaTH3alluH, BH3yaJIM3allMy | paclpocTpaHEHHUE)
a. 173) pe3ynbratoB,  MouuTopuHra Ha | Cpema s paspaborkn  ArduinolDE  (cBoGomHOe
OCHOBE IM(POBBIX, AaHAIOTOBBIX | PACHPOCTPAHEHHE)
JaTYUKOB W Jp., KoHkpetHas | Ubuntu Jlunensuss GPL (cBoOomHOE pacmpocTpaHeHue).
HOMEHKJIaTypa Monyiei, | Lazarus (FreePascal) RAD IDE(cBoGoaHOE
yCTaHaBJIMBAaEMbIX B ayIMTOPHH, | paclpoCTpaHEHHE)
3aBucuT or  Tembl  3aHATHA. | KOMITAC-3D LT CAIIP ajis yueOHBIX Iiefieid, oOJieryeHHas
OOmennblii  QoHny creHmoB U | Bepcus — mpodeccroHanbHoi  cuctembl KOMITAC-3D.
YHU(QHULIUPOBAHHBIX moxayneit | (cBobogHoe — pacnpocTtpaneHue). InkScape  BekTOpHBIH
xpanutcs B aya. 114 (YcioBHbIH | rpaduueckuii peaakTop (CBOOOIHOE pacIpOCTpaHECHHUE)
Homep Ne2; 360004, Kabapauuo- | 3D-pemakrop Blender (cBoOomHOe pacnpocTpaHeHuUE)
bankapckas Pecnyonuka, | Simple-Scada 2 otkpeitass  Bepcust ¢ 0a30BBIM
r. Hanpumk, yn. YepHbleBckoro, | (GyHKIHOHANIOM, 64 Tera (CBOOOJHOE pacnpocTpaHEeHHe)
. 173) B merasummueckom 1mkady, | Cpena paszpabotku uisi MukpokoHTpoiuiepoB AVR Studio
MOJl 3aMKOM M HCIOJIB3YIOTCSI BO | (CBOOOIHOE pacmpocTpaHEHHE)
BpeMsl JIEKIIMOHHBIX 3aHSTHH. Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
6. [poexTop. limited EDUCATIONAL version. Free (cBoOomHoe
7. HoytOyk. pacnpocTpaHeHue)
8. lHTepakTuBHAS JOCKA. Cpena nnsi paspaborku  Arduino IDE  (cBoGojanoe
9. VYueOHble CTEHIBI (13 | pacupocTpaHeHHE)
yHUQUUUpOBaHHBIX Moxyinei) mast | OpenCV  (cBobogHoe pacrpoctpaHenue). Qt(cBodoaHoe
KOMILJIEKCHOM OTJIaJIKH U | pacrmpocTpaHeHue)
UCHBITAHUI IIPOrpaMMHO-
anmnapaTHbIX YHPaBIISIOLINX
KOMIIJICKCOB.
Vuebnas 1. Cronsr - 20 mt. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aymuropuss g | 2. Ctynss — 21 . PowerPoint u mp.)
MIPOBENECHUS 3. TlepconanbHble KoMmmbioTepbl - | [Iporpammbr mis pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHH 10 1. PDF, stduviewer) (cBoOOZHOE pacnpoCTpaHeHHE)
JIEKIIMOHHOT O 4. CereBoe obopyznoBanue st | ApxuBaropsi(7zip, WinRaR) (cBoboHOE pacnpocTpaneHue)
tuna 103a  ayn. | kommyranuu U pocryna B Internet | Delphi XE2 Professional Ne nmunensun (License Certificate
(Ycnosusriit Homep | Cisco — 1 mT. Number) 207406
No2; 360004, | 5. Ilepenocusie yHupuuupoBanasie | Dev-C++ cBoOomHash HWHTETpUpOBaHHAs cpela pa3padOTKu
Kabapmuno- MOIYJIH Ha OCHOBE | MPWIOKEHUH JUIs s3bIKOB mporpammupoBanus C/CHt,
Banmkapckas MHKpPOKOHTpoiuiepoB (12 mrt.), | (cBoOOmHOE pacmpocTpaHEHHE)
Pecy6mnuika, apyrux (12 wt.) snexkrponnsix wik | Python 3.6 IDEPy Charm Professional Edition sBisiercs
r. Hampumk,  ym. | SMeKTpOMEXaHWYEeCKHX YCTPOMCTB | OecIUTaTHBIM Ui 00pa30BaTENbHBIX YUpeKaeHnH (CBOOOIHOE
YepHBINIEBCKOTO, | aBTOMAaTH3aLlHH, BU3YaJIM3AlMH | PacIpOCTPaHEHHUE)
. 173) Pe3yaBTATOB, MmornTopuara Ha | Cpema  mma  paspabotku  ArduinolDE  (cBoOomHOE
OCHOBE MNH(POBBIX, AaHAJOTOBBHIX | PACIPOCTPAHCHHE)
JaTIuKoB W jap., KoHkperHas | Ubuntu Jlumensuss GPL (cBoOomHOE pacmpocTpaHeHHe).
HOMEHKJIaTypa Monynei, | Lazarus (FreePascal) RAD IDE(cBoOOHOE
YCTaHABIMBACMBIX B AYIUTOPUH, | PacHpOCTpaHEHHE)
3aBucut ot Tembl  3aHsATHA. | KOMITIAC-3D LT CAIIP ans yueOHBIX 1iemieid, oOierdeHHast
OOmenHbIli  ¢GOHA cTeHHOB U | Bepcus  mpodeccroHanpHOi  cuctemer  KOMITIAC-3D.
YHUADUIIP OBAHHBIX Monyneit | (cBobomHOoe — pacmpoctpaHeHue). InkScape  BeKTOpHBII

xpanutca B ayd. 114 (YcnoBHbIHA
Homep Ne2; 360004, KabapauHo-
Bankapckas Pecrrybnuka,
r. Hanpuuk, yn. YepHslmesckoro,
a. 173) B mMerajummdeckoMm 1mkady,
10Zl 3aMKOM M FHCIOJIB3YIOTCSL BO

rpadudeckuii penaktop (cBOOOIHOE pacIpoCTpaHEHNUE)
3D-penaxTop Blender (cBoO0HOE pacpocTpaHeHHE)
Simple-Scada 2 orkpeiTaz  Bepcust ¢ 0a30BBIM
(yHKIIOHATOM, 64 Tera (CBOOOIHOE pacipoCcTpaHEHHE)
Cpena paspabotku s MUKpokoHTpoiuiepoB AVR Studio
(cBOOOIHOE pacHpocTpaHEeHHE)
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BpeEMsI JICKHHMOHHBIX 3aHATUMN.

6. IIpoekTop.

7. HoyTOyk.

8. NHTepakTuBHAs TOCKA.

9. VYuebHble CTEHJIBI (u3
YHUQULIUPOBAHHBIX MOMIYJEH) IS
KOMIUIEKCHOM OTJIAJIKH u
WCTIBITAaHUH MIPOTrPaMMHO-
anrnapaTHBIX YIPaBIISTFOLIAX
KOMIUIEKCOB.

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-

limited EDUCATIONAL version. Free (cBoOomHOE
pacrpocTpaHeHHE)
Cpema gms  paspaborkm  Arduino IDE  (cBoGommoe
pacrnpocTpaHeHHE)
OpenCV  (cBobomHoe pacmpoctpaneHue). Qt(cBobomgHOE
pacrpocTpaHeHue).

VYueOHast
aymaropus IS
MPOBEICHUSI
3aHATHUH
KYpPCOBOT'O
MPOEKTUPOBAHHUS
1036 ayna.
(YcnoBHBIN HOMEP
Ne2; 360004,
KabapmuHo-
bankapckas
Pecny0iuika,

r. Hanpunk,  yim.
YepHBILIEBCKOTO,
. 173)

1. Cronsr - 20 .

2. Crynps — 21 wr.

3. IlepcoHanbHbBIE KOMIIBIOTEpHI -
10 mr.

4. CereBoe o0OOpymOBaHHE IS
KOMMYTalluud 1 joctyna B Internet
Cisco— 1 mr.

5. IlepeHocHble yHUPUIIMPOBAHHEIE
MOJYNH Ha OCHOBE
MHUKpPOKOHTpoiutepoB (12 ),
apyrux (12 1mT.) 9J1€KTPOHHBIX HIIH
SIIEKTPOMEXAHUYECKUX  YCTPOMCTB

aBToOMaTHu3aluu, BU3yaJIM3alun
pe3ysbTaToB, MOHHWTOPHUHTA Ha
OCHOBE IHU(POBBIX, AHAJIOTOBBIX
JaTYuKoOB MU JOp., KOHKpETHas
HOMEHKJIaTypa MonyJeH,
yCTaHABJIMBAEMbIX B ayJIUTOPHH,
3aBHCHT  OT  TEMbl  3aHSATHH.
OOmenHblit  QOHI  CTEHAOB W
YHU(PHULIUPOBAHHBIX MomyIeit

xpanutcs B ayna. 114 (YcnoBHbli
Homep Ne2; 360004, KaGapauHo-
Bankapckast Pecniybnuka,
r. Hanpuuk, yin. YepHbleBCKOro,
. 173) B merayuimveckoMm Imkady,
MO 3aMKOM H HCIOJB3YIOTCS BO
BpeMsl JIEKIIMOHHBIX 3aHATHH.

6.Yuebusie CTEHIBI (3
YHU(UIUPOBAHHBIX MOAYJEH) ms

KOMIUIEKCHOM OTJIAKU u
HCIIBITAHU I NIPOrpaMMHO-
amnmapaTHBIX VITPABIISFOLITIX
KOMIIIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint u mp.)

[porpammsbr mist padoter ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoOOHOE pacpOCTpaHEHHE)
Apxusaropsi(7zip, WinRaR) (cBoboHOE pacnpocTpaneHue)
Delphi XE2 Professional Ne munensun (License Certificate
Number) 207406

Dev-C++ cBOOOAHAs MHTErpUPOBaHHAS cpela paspaboTKu
OPWIOKCHUIH T si3bIKOB  mporpammupoBanus C/CH+t.
(cBOOOIHOE pacpoCTpaHEHHUE)

Python 3.6 IDEPy Charm Professional Edition sBnsercs
OecriaTHBIM JUTs 00pa30BaTENBHBIX yUpexaeHuH (CBOOOHOE
pacnpocTpaHeHHE)

Cpema gns paspabotku  ArduinolDE  (cBoGomHOe
pacnpocTpaHeHHe)

Ubuntu Jlunensus GPL (cBoOoaHOE pacmpocTpaHEHHE).
Lazarus (FreePascal) RAD IDE(cBoOOIHOE
pacmpocTpaHeHue)

KOMIITAC-3D LT CAIIP gy yaeOHBIX 1enei, o0nerdeHHas
Bepcus  npodeccuonanbHoir  cucrembl KOMITAC-3D.
(cBobonHoe  pacnpoctpanenue). InkScape  BekTOpHBIi

rpaduyeckuii peraktop (CBOOOJHOE pacnpocTpaHeHHe)
3D-penakrop Blender (cBoboaHOE pacnpocTpaneHue)
Simple-Scada 2 OTKpeiTas Bepcus ¢ 0a30BbIM
(dyHKIOHATOM, 64 Tera (CBOOOJHOE pacipocTpaHEeHHe)
Cpena paspabotku st MUKpokoHTpoiuiepoB AVR Studio
(cBOOOIHOE pacTIpoCTpaHEHHUE)

MasterSCADA 3.X RT32 - 6ecrmatnas SCADA na 32 Touku
(cBOOOIHOE pacTpoCTpaHEHHUE)

Cpena pazpaborku FLProg (cBobomHOE pacipoctpaHeHue)
Mponykrst MICROCOFT (Desktop Education ALNG
LicSaPk OLVS Academic Edition Enterprise) moamucka
(Open Value Subscription) Ne V 2123829

Iporpamma FluidSim pa3paborana xommnanueii FestoDidactic
(cBOOOIHOE pacTpoCcTpaHEeHNUE)
Muoro mpoxomHoii  acceMmOiep
pacmpocTpaHeHHe)

P-CAD — cucrema aBTOMaTH3HMPOBAHHOTO MPOEKTHPOBAHUS
anekrponuku (EDA) (cBobomHoe pacmpocTpaHeHue)
[IporpaMma aj1st aHAIOrOBOr0 UM HU(PPOBOTO MOJASTHPOBAHHS
SNEKTPHYECKHNX M DJIeKTPOHHBIX  memedd  Micro-Cap
(cBOOOIHOE pacTpocTpaHEeHHE)

CASE-cpenctBa  aBTOMATH3MPOBAHHOTO TPOEKTHPOBAHMUS,
MOJICIUPOBAHUS. M aHajW3a  KOMIIBIOTEPHBIX  CeTel
NetCracker 4.1 (cBobomnoe pacmpoctpanenme). Star UML
penaktop nuarpamm (CBOOOIZHOE pacIpOCTpaHEHHUE)

Python 3.6 IDE PyCharmProfessionalEdition sBusiercs
OecraTHBIM TSI 00pa30BATENBHBIX YyIpeXKIeHUH (CBOOOIHOE
pacrpocTpaHeHue)

NetworkNotepad nporpamMa ast COCTaBICHHSI CETEBBIX
JrarpamMM (CBOOOIHOE pacrpoCcTpaHEeHNE)

DiagramDesigner (cBOOOmHOE
CiscoPacketTracer  OecruraTHas

FASM  (cBoboanoOe

pacIpocTpaHeHHe).
Bepcust  (cBobomHOE
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pacmpocTpaHeHHE)

Bepcus (CBOOOIHOE PacIpOCTPaHEHUE)

pacnpocTpaHeHue)
Cpema gus  paspabotkm  Arduino IDE  (cBoGomnHOe
pacnpocTpaHeHHe)
OpenCV  (cBobomHoe pacmpoctpaneHue). Qt(cBobomgHOE
pacmpocTpaHeHHUE)
DeductorStudioAcademic 5.3 sBiseTcs OeCIDIATHBIM  JUIS
00pa3oBaTeIbHBIX YIpEKACHUH (cBoboIHOE
pacnpocTpaHeHHE)

StrawberryProlog (cBoOoHOE pacnpocTpaHeHHe)

(cBOOOIHOE pacpOCTpaHEHHUE)

9. Oco0eHHOCTH peaTu3aniu TUCHUTIMHBI IS HHBAJIUAOB H JIMI ¢ OrPAHNYEeHHbIMH
BO3MOKHOCTSIMH 3I0POBbSI

JUIS  CTYIEHTOB ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI CO3JIaHBI CICIHAILHBIC
YCIIOBHUS JUTSI TIOJYYCHHSI 00pa3oBaHus. B Mensx JTOCTYITHOCTH TMOJIyYeHHUs BBICIIETO 00pa30BaHUs
Mo 00pa3oBaTeIbHBIM MPOTPAMMaM HHBATUIAMH H JIUIAMH C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI YHUBEPCUTETOM O0ECIIEYMBACTCS:

1. AnbrepHaTuBHAs BepCcHs OPUITHATBHOTO caiiTa B ceTH «VIHTepHEeT» 115 c1ab0BUISIINX;

2. JIns vHBAIMIOB C HAPYIICHUAMU 3peHUs (CI1ab0BHUIAIINE, CICTIHIC)

- TIPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOYyYaromemMycsi HEOOXOIUMYIO TTOMOIIIb,
nyOIupoBaHWE BCIyX CHPABOYHOW HMH(POPMAIMA O PACTHCAHUM YUEOHBIX 3aHATHHA, HaJIUYHE
CpPEeICTB JUIsl YCHJICHHSI OCTaTOYHOTO 3PEHHs, OpaiIeBCKOM KOMIIBIOTEPHOW  TEXHHUKH,
BHJICOYBEJIMUUTEIICH, TPOrpaMM HEBH3YaJIbHOTO JIOCTYIA K HH(OpMAIMU, TPOrpaMM-CHHTE3aTOPOB
peYr M APYTUX TEXHUYECKUX CPEICTB IMpUEMa-Tiepeadn y4eOHOW HH(POPMAIMH B JOCTYITHBIX
dhopmax s CTYJICHTOB C HApPYIICHUSMH 3PEHUS;

- 3aJaHM JJ1S BBIIIOJIHEHMS HA dK3aMeHe 3a4NTHIBAIOTCSA aCCUCTEHTOM;

- THCbMEHHBbIC 3a/laHusl BBIMOJHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCA ACCHUCTEHTY
oOyuaroumcs;

3.Ins WHBaIMAOB M JHUI] C OrPAaHMYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS IO CIIyXy
(cmabocnelaniue, riryxme):

- Ha 3aueTe/’K3aMeHe MPHUCYTCTBYET ACCHUCTEHT, OKA3bIBAIOIIMI CTYAEHTY HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb C YYETOM HHAWBUIYaTbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHiATh pabouee
MECTO, MepeIBUraThCs, MPOYUTATh U OPOPMUTH 33]aHKE, B TOM YHCIIE 3alUChIBas O TUKTOBKY);

- 3a4€T/9K3aMeH MPOBOUTCS B MUCHBMEHHOU (opMme;

4. Jlnd WHBAIMIOB W JIMI[ C OTPAHMYEHHBIMH BO3MOXHOCTSMHU 37I0POBbS, HUMEIOIINX

HapyIICHUA OIOPHO-ABUTATCIIbHOTO allapara, CO3JdaHbl MAaTCPpHAJIBbHO-TCXHUYCCKUC YCIOBUSA
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o0ecIeunBalOIe BO3MOXKHOCTh OECIHPEMSITCTBEHHOIO JIOCTyNa OOYydalomuxcsi B ydueOHbIE
MOMEUICHUS, OOBEKTYy NUTAHWSA, TYyaJeTHble W JApPYTHe IIOMEIICHUS YHHMBEPCHTETa, a TaKkKe
npeObIBaHUS B YKa3aHHBIX TOMEIICHUAX (HAJMUUE PACUIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U
JPYTUX NPUCIIOCOOIEHUH).

- THCHMEHHBIE 3aJaHUS BBHIMOJHAIOTCS HAa KOMIBIOTEPE CO  CIEHHATH3UPOBAHHBIM
IPOrPaMMHBIM 00eCTieueHIEeM WIIH HAIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA AK3aMEH MPOBOMUTCS B YCTHOH opme.

OOyuaromumecs: U3 YMCIA JIMI] C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3I0POBBSI 00eCIICUeHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM MX

3JI0POBBSL.
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Jluer u3MeHeHMil (JomoJiHeHMi]) B palodyeidl mporpaMMe JAUCHMIUIMHBI  (MOZYJIfA)
«MHpopmMaTiKka W NPOrpaMMHPOBAHHE» 10 HamnpaBJeHMI0 noaAroroskn 27.03.04
«YrnpaBJ/ieHHe B TEXHUYECKUX CHCTEMax»

(cmenmansHOCTH) (0Opa3zoBaTeNbHas porpaMma MHGopMaoOHHbBIC TEXHOJIOTHH B YIIPABICHUH

TeXHU4YeCKuMU cucteMamu ) Ha 2021 — 2022 yyeOHblil roj

Ne IlepeyeHb BHOCHMMBIX U3MEHEHUH
duemeHnT (myHkT) PII/{ Mpumeuanue
n/n (nomosiHeHwit)

Obcyoicoena u pekomeH008ana HA 3acedanuu Kagpeopvi

HauMEHOBaHHE Kadeapbl

NpoTOKOJ Ne OT«__ » 20 1.

3asedyrowuii kagheopoti

MOANKCh, pacIN(POBKA IOIIMHICH, JaTa

Coznacosano*:
3aBeayIoNINil OTASTIOM KOMILIEKTOBaHUS

Hay4YHOH OMOIMOTEKH

JIUYHASL NOONUCH PACUUPPOBKA noonucu dama

*[Ipumeyanue: npu enecenuu usmenenuti 8 n. 4.7.1 PIIJ]
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