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1. Illesu ocBOeHUS AUCHUILINHbI

[enstMmu  ocBOEHUs ~ OUCHUIUIMHBL  «MUKpPONPOIIECCOPHBIE  YCTPOICTBa
OECNUIOTHBIX aBUALMOHHBIX CHCTEM» SIBIIAIOTCS (DOPMHUpOBAHHE y OOYyHaIOIIKXCS
TEOPETUUECKUX 3HAHUM 10 HCIHOJB30BAaHUIO MHUKPOIIPOLIECCOPHBIX YCTPOMCTB B
OECNUIOTHBIX AaBUAIlMOHHBIX CHCTEMaxX, a TakkKe INPUOOpPETeHHE O0Yy4YaroUMMUCS
OPAKTUYECKUX YMEHUI M HaBBIKOB IO IMPOrPaMMHPOBAHHUIO MHUKPONPOIIECCOPHBIX
YCTPOUCTB.

3aayaMu OCBOEHMS! TUCLUIUIAHBI SIBISIOTCA:

— H3Y4YEeHHE JIEMEHTHOI 0a3bl MUKPOIIPOLIECCOPHBIX CHCTEM;

— 3HAKOMCTBO C OCHOBHBIMH AapXHTEKTYPHBIMH pEIICHUSIMH B 00JacTu
MOCTPOCHHUS MUKPOIIPOIIECCOPHBIX CUCTEM 00pabOTKH UH(DOpMALIMK U yTIPABJICHHUS,

— BBIpa0OTKAa HABBIKOB HCIOJB30BAHUS COBPEMEHHBIX HWHCTPYMEHTAJIbHBIX
CPEICTB pa3pabOTKU MPOrpaMM ISl MUKPOIPOLIECCOPHBIX CUCTEM;

— W3YyYEHHE CPEICTB AaBTOMAaTU3UPOBAHHOI'O NPOEKTHUPOBAHUS, HCIOJb3YEMBIX
JUISl aHAJIM3a M CUHTE3a TUIIOBBIX y3JI0B MUKPOIIPOLIECCOPHBIX CUCTEM;

— HU3y4YEHHE IMPOLECCOB U METOJOB JKCIUIyaTallMOHHOTO OOCIYKMBaHHUS
MUKPOIIPOLIECCOPHBIX CUCTEM.

JucuuniauHa oOecreynBaeT MOATOTOBKY OOYyYaroIIerocsi K peIIeHUIo 3ajad
po¢heCCUOHATIBHON e TEIbBHOCTH HayYHO-UCCIEA0BATEIbCKOrO THIIA.

2. MecTto aucuuniimibl B ctpykrype OIIOII BO

JucuuminHa «MUKpOIPOIIECCOPHBIE YCTPONUCTBAa OCCHUIIOTHBIX AaBUAIMOHHBIX
CUCTEM» IMPEACTABISAET COOOM TUCHUIUIMHY, OTHOCALYtocs K OcHOBHOM vactu biioka
1 JIucuunianHbl (MOTYJIH).

Hucrumnaa «MHKPOTIPOIIECCOPHBIE YCTPOMCTBA OCCHMIOTHBIX aBHAIIMOHHBIX
cucteM» Oasupyercss Ha pesyibTaTax oOOydeHHs, TOJYUYCHHBIX TIPU U3YyUYEHUU
muciutuing: «MapopMatukay, «[IporpaMmmHbie 1 anmapaTHbIe CpeICTBa OECITUIOTHBIX
ABUALIMOHHBIX CUCTEM», « DU3HUKAY.

Hucrumnaa «MHKPOTIPOIIECCOPHBIE YCTPOMCTBA OCCHMIOTHBIX aBHAIIMOHHBIX
cUcTeM» siBisieTcs oOecneunBaromien ains nucuuiuini: «lIporpammHoe obecrnieueHue
CUCTEM YIIpaBJeHUSI OCCIUIOTHBIMU JIETATEIBHBIMU armapatamm», «IIporpammuo-
arraparHas apXUTEKTYpa OeCMIOTHBIX ABUALIMOHHBIX CUCTEMD,
«IIporpamMmmupoBanre OECUIOTHBIX aBUAITMOHHBIX CHCTEM.

JucuumuinHa uzyvaercs B 3 U 4 cemectpax.

3. Komnerenuumn oOyuarwmerocsi, (popmupyemMbie B pe3yjbTaTe OCBOECHUS
AUCUMILTHHBI

Kon Pe3ynbrar 00yueHus: HaMMEHOBaHHE KOMITETEHIUH,
KOMITETCHITUH/ WHJAKATOPA KOMIIETEHIIUN
WHJHKATOpa




OIIK-2 Cnoco0GeH 000CHOBaHHO BBIOMPATh, 10pa0daThIBATh U MPUMEHSThH
JUTSL pEIIICHUS UCCIICIOBATEILCKUX U IPOCKTHBIX 3aJ1a4
MaTEMaTHYSCKUE METObI U MOJICIIH, OCYIIICCTBIIATEH IIPOBEPKY
aJICKBaTHOCTH MOJIEJICH, aHAIM3UPOBATh PE3yIbTaThl, OIICHUBATH
HAJC)KHOCTh U Ka4eCTBO (hYHKIIMOHUPOBAHUS CUCTEM

I/II[lonK_z OOpabaTeIBaeT MOJYYCHHBIC B X0/ PEIICHUS HAYIHO-
MCCJIEIOBATEIbCKUX U MTPOCKTHBIX 331a4 SKCIIEPUMEHTATHHBIC
JAHHBIC ¢ TPUMEHEHNEM MAaTeMaTHYECKIX METO0B 00pabOTKH
pE3yIbTATOB.

I/II[ZOHK_Z OneHrBaeT MOCTPOCHHYIO MOJIENb U €€ aJIEKBaTHOCTh
IPUMCHCHUS B KOHKPETHOH HayYHO-UCCIICIOBATEILCKON U
IPOCKTHOM 3aJ1aue, B TOM YUCie B IpodecCHoHaIbHOM chepe.

[Inanupyemsble pe3yabTaThl U3yUY€HUS JUCLUILIIUHBL:

3HaTh:

— AJIEMEHTHYIO0 0a3y, METO/Ibl aHAJIM3a U CUHTE3a HU(PPOBBIX CXEM;

— METOAbl  JUArHOCTUPOBAHUS  HEUCHPABHOCTEM  ammapaTHbIX  CPEJACTB
BBIYMCIIUTENIbHON TEXHUKHU U CIIOCOOBI X YCTPAHEHUS;

Ymern:

— WCIOJb30BaTh CUCTEMbl aBTOMATU3WPOBAHHOTO IMPOEKTUPOBAHUS MPU PELICHUU
TUIOBBIX  3alay  o0paOOTKM UWH(OpMAUUMM W  YIOpaBIEHUS C  [OMOIIbIO
MUKPOITPOLIECCOPHBIX YCTPOUCTB,;

— ACIIOJIB30BaTh INPOrPAMMHBIE M  aIlIAPATHBIE METOABI JIMATHOCTUPOBAHMSI
TEXHUYECKOT'O COCTOSIHUSL aBTOMAaTU3UPOBAHHBIX CUCTEM;

Baagern:

— HaBbIKAMHU HCIOJIb30BaHUS MHCTPYMEHTAIbHBIX CPEICTB Pa3pabOTKH Mporpamm
VIS MHUKPOIPOLECCOPHBIX  MH(POPMAIMOHHO-U3MEPUTEIbHBIX U YNPaBJISIOLINX
CUCTEM,;

— HaBbIKaMU OOCITYKMBAHMS allapaTHBIX CPEACTB MUKPOIPOLECCOPHBIN CUCTEM.

4. O0beM IMCUMILUIMHBI M BUABI Y4e0HOIi padoThl

OOmrast TpyAO0EMKOCTh JUCITUIUTMHBI COCTaBIIsAeT / 3a4eTHBIC CIUHUIIBI, 252
aKaJeMUYECKHX Jaca.

Bcero CemecTpsl
HaumenoBanue
4acoB 3 4
OO6m1ast Tpy10€MKOCTb JUCITUTITNHBI 252 108 144
KonrakTHas pabdoTa:
JIEKITAH 64 28 36
MPAKTUYECKHUE 3aHSATHUS 60 28 32
CEMUHAPHI
nabopaTopHbIe pabOTHI
KYpPCOBOM IIPOEKT 4 4




HaumenoBanue Bceero CemecTpbl
CamocrosTenpHas paboTa CTyAcHTa 79 43 36
[TpomexxyTOUHAs aTTeCTAIIHS 45 9 36
KOHTaKTHas paboTa 3 0,5 2,5
CaMOCTOSTEILHAS pabota 110 42 8,5 33,5

HOJATOTOBKE K 3auéTy ¢ oreHkor (3
ceMecTp), dk3ameny (4 cemectp),

5. Copep:xaHue IUCHUNINHBI

5.1. CooTHecenus Tem (pa3aeioB) TMCHUILIMHBI H GOPMHUPYEMBIX

KOMIIeTeHIU
% 2 KOMIIETEHLIUM % 5 E E{ 5
Tewmbl, pazaesnsl JUCITUTITNHBI E S o 2 E % 2 ‘:)(
-5 E |EFE :s
2 © S S 8|lo°
Tema 1. DIEMEHTHI U CXEMOTEXHUKA 14 BK, JI,
aHaJIOTOBBIX YCTPOMCTB + 113, O
CPC
Tema 2. KoMOMHaIIMOHHBIC JIOTHYSCKHE 14 JI, 113,
+ @)
3JIEMEHThI U CXEMBI CPC
Tewma 3. [locnegoBaTeIbHOCTHBIC JoTHYeCcKHue | 14 + JLII3, | PC,
3JIEMEHTBI U CXEMBI CPC | IIAP
Tema 4. Mukpocxembl IaMsITH 14 JI, 113,
+ PC
CPC
Tema 5. [TporpaMMupyeMble TOTHUECKUE 14 + JI, 113, 0
WHTETPAJIbHBIE CXEMBI CPC
Tema 6. MukpornporpaMmmMupoBaHue 14 + JI, 113, 0
MHKPONPOLECCOPHBIX CUCTEM CPC
Tema 7. CuctemHble MUHBI U iepudepuiinbie | 15 JI, 113,
. + O
UHTEpENCHI CPC
Tema 8. Cneriuanu3upoBaHHbIC 12 N JI, 113, 0
MUKPOIIPOLECCOPBI CPC
Tema 9. Iloncucrema BBOIa-BBIBOIA 12 JI, 113,
+ 0)
CPC
Tewma 10. [{udpo-ananoroseie U aHAJIOTO- 12 JI, 113,
+ 0)
1dpoBbie MpeodpazoBaTesIn CPC
Tema 11. Cucrema npepbiBaHUi 12 + JI, 113, 0
CpC
Tewma 12. [TocnenoBaTenbHble HHTEPDENUCH 12 JI, 113,
+ 0)
CPC
Tema 13. YHUBEpCaabHbIN 12 + JI, 113, O




% 2 KOMIIETEHLIUM % 5 E ‘é -
Tewmbli, pazaensl TUCITUTITMHBI E 9 o § z % é LE(
2 £ |EFE EE
7 o S 2lo°
CUHXPOHHO/aCUHXPOHHBIH CPC
npreMonepeaTInK
Tema 14. AnmapaTHbie cCpelicTBa 12 4 JI, 113, 0
MIPOrpaMMUPOBAHUS U OTIAJKU CPC
Tema 15. KoMMyHHKallMOHHBIE 12
. JI, 113,
MUKpPOKOHTpoJuiepsl. [Iporeccops mudpoBoit + CPC O
00pabOTKM CHUTHAJIOB
Tema 16. O6cnyxuBaHue 12 + JI, 113, 0
MUKPOIIPOIIECCOPHBIX YCTPOUCTB CPC
Hroro 3a cemectp 3 (Tembr 1-7) 99
Hroro 3a cemectp 4 (Tembr 8-16) 108
[TpomexxyTouHast aTTecTalus 45
Bcero no nucrmmninae 252

Cokpamenus: JI — nekuus, [13 — npaktuueckoe 3anarue, BK — Bxognout kontposb, CPC
— camocTosTeapHasa padora cryaenta, O — onpoc, PC — pernieHue cutyallMOHHbBIX 3a/1ad,
[TAP — nuceMeHHas ayiuTopHas padoTa.

5.2. Tembl (pa3aesibl) AUCHUIIMHBI ¥ BUAbI 3aHATHH

HaunmMenoBanue TeMsbl (pasjena) 1 lm! 1p | cre | ko Bcero
JTUCITUTUTHBI 4acoB
3 ceMecTp
Tema 1. DneMEHTHI U CXEMOTEXHUKA 4 4 6 14
AHAJIOTOBBIX YCTPOWCTB
Tema 2. KOMOMHAIIMOHHBIE JIOTUYECKUE 4 4 6 14
AIIEMEHTBI U CXEMBI
Tema 3. [TocnenoBaTeIbHOCTHBIE 4 4 6 14
JIOTUYECKHUE DJIEMEHTHI U CXEMBI
Tema 4. MukpocxeMbl TaMsITH 4 4 6 14
Tema 5. IIporpamMmmupyeMblie JOTHUECKUE 4 4 6 14
WHTETPAJIbHBIE CXEMBI
Tema 6. MukponporpaMmmMupoBaHue 4 4 6 14
MHUKPOIIPOIIECCOPHBIX CUCTEM
Tema 7. CUCTEMHBIC IIMHBI U 4 4 7 15
nepudepuitibie UHTEPHENCh
4 cemecTp
Tema 8. Cnenmanu3upoBaHHbIC 4 4 4 12
MHUKPOIIPOIIECCOPHI
Tema 9. [Tongcucrema BBOga-BBIBOIA 4 4 4 12




HaumenoBanue Temsl (pasaena) 1 lm!| o |cre | ko Bcero
JTVCIIMTLTAHBI JacoB

Tema 10. ILludpo-ananoroseie u anajgoro- | 4 4 4 12
1dpoBbIe MpeodpazoBaTenu
Tewma 11. Cucrema npepbIBaHHi 4 4 4 12
Tewma 12. ITocnenoBaTenbHbIe 4 4 4 12
uHTEpPech
Tema 13. YHuBepcaibHbII 4 4 4 12
CUHXPOHHO/aCHTHXPOHHBIH
npreMonepeaTInK
Tema 14. AnmapaTHbie cpe/icTBa 4 4 4 12
IPOrpaMMHUPOBAHUS U OTIAJIKH
Tema 15. KoMMyHHKalMOHHBIE 4 4 4 12
MHKPOKOHTpPOJUIEPHI. [Iponeccopsl
r(dpoBoil 00pabOTKKU CUTHAJIOB
Tema 16. O6cnyxuBaHue 4 4 4 12
MHUKPOTIPOIIECCOPHBIX YCTPOICTB
Wroro 3a cemectp 3 28 | 28 43 99
Uroro 3a cemectp 4 36 | 32 36 4 108
[IpomexxyTouHast arrectanus 3 ceMecTp 9
[TpomexyTounas atrectanus 4 cemecTp 36
Bcero 3a cemectp 3 108
Bcero 3a cemectp 4 144
Bcero no gucuuruimae 252

Coxkpamenusi: JI — nekuus, [13 — npaktuueckoe 3ausarue, JIP — maboparopHas padora,
CPC — camocrostenbHas padota cryaeHTa, KI1 — kypcoBoii mpoexT.

5.3 Coaep:kaHue pa3aesioB IMCHUIIMHBI

Tema 1. DiieMeHTBI U CXEMOTEXHUKA AaHAJIOTOBBIX YCTPOMCTB

AHanoroBele M HUPpOBbIe cUTHANBl. OCHOBHBIE 3aKOHbI TEOPUHM LIEMEil.
[TaccuBHBIE AJEMEHTHI 3JEKTPOHHBIX YCTPOMCTB. JIBYXMOMIOCHUKH U 4-TIOTFOCHUKH.
[lonynpoBonuuku. P-n-mepexon. Jluompl W auoaHble CXeMbl. Beimpsmurenu.
Huonueii  orpanuuutens.  [lapamerpuyeckuid  cTaOMiIM3aTop  HANPSKEHUS.
bunonspasle u mnoseBsle  TpaH3UCTOpbl. KuitoueBon pexuMm. OnepanuoOHHBIN
ycunutesb. KoMneHcalMoHHbIH cTaOUIN3aTop HApsKEHUSI.

Tema 2. KoMmOUHAIIMOHHBbIE JIOTHYECKHE 3JIEMEHTHI M CXeMbI

OcHOBBI anreOpbl JIOTUKA. MeToabpl aHamu3a W CHHTE3a KOMOWHAIMOHHBIX
nornyecknx cxeM. CeMencTBa JIOTHUYECKUX JIEMEHTOB. DJIEMEHTHI CPEIHEH CTETCHH
uHTerpanuu. MyJnbTHILIEKCOPHI B IeMyIbTHILICKTOPHI. [lndpatopsr u aemmdpaTtopsl.
[Tomycymmarop. Cymmarop. CxemMa  yckOpeHHOro nmnepeHoca. Ilpsmoli wu
JOTIOJIHUTENIBHBIN KOA. ApU(PMETUKO-JIOTHIECKOE YCTPOUCTBO (AJIY).




Tema 3. IlocJienoBaTeIbHOCTHBIE JIOTHYECKHUE 3JIEMEHThI U CXEMBbI

Tpurrepsr (RS, RSC, D, T, JK). Peructpsl, peructpoBbie (ailyibl, CUETUHKH,
JEIIUTEH YaCTOThI. AITOPUTM CHHTE3a MUKPOIIPOrPaMMHOTO aBTOMAara Ha TpUTTepax.
dopMupoBaTENM UMIYJIbCOB. 3aluTa OT «japebe3ra» KOHTaKToB. CHHXpOHU3AIMS
IUPPOBBIX YCTPOUCTB.

Tema 4. MukpocxeMbl IAMATH

Cratnueckne u quHamudeckne Mukpocxembl mamsaTu. (E)PROM. Flash-nmamsars.
OnHoMepHas 1 AByMepHas ajgpecaiv . BpeMeHHbIe TuarpaMMbl IUKIIOB 3alUCH U
yreHus. Perenepanus nuHamudeckor namsatu. HapamuBanve pa3psaaHOCTH U EMKOCTH

namatu. Pexxum npsimoro goctyn kK namsata (DMA). MukponporpaMMHbBIA aBTOMAT Ha
I13Y.

Tema 5. [Iporpammupyembie JIOrHYeCKHE HHTErpajibHbIe CXEeMbl
[Iporpammupyembie sorudeckue wuHTerpainbubie cxembl (IIJIMC). Oo6mue
CBEJICHUS O sI3bIKax onucaHus anmapatHbix cpeacts Altera HDL, VHDL.

Tema 6. MukponporpaMmMupoBaHue MUKPOIIPOLIECCOPHBIX CHCTEM

OOmue cBeneHUsT O MHUKPOIMPOLECCOPHBIX cucTemax. HasHaueHue, cocras,
kiaccudukaiusa. MukponpoieccopHas cucreMa ¢ o0mieil muHoi. Mukpornporpamma.
RISC-mukpomnpoueccop. Brinmonnenue OCHOBHBIX MAIIMHHBIX KOMAaH]I.
Konsenepuzanusi.

Tema 7. CucremMHble LIMHBI M NepUu(epuiinbie HHTEPdench
CucTeMHBIE IIHMHBI MHKPONPOLECCOPHBIX CcHCTeM. Ha3HaueHue CUTrHaNOB.
BpeMenHble AuarpaMMbl UKIIOB YTEHUS/3alIUCH MTaMsITH/BBOJa-BbIBOJIA.

Tema 8 Cnennaau3upoBaHHble MUKPOIPOLECCOPHI

Crnennanu3upoBaHHble  MUKpompoueccopsl.  Hasnauenwe, kiaccubukamms
CIEUHAIU3UPOBAHHBIX MHKpOMNpoLeccopoB. OMHOKPUCTAIBHBIE MHKPOKOHTPOJLIEPHI
(MK). MK MSCS51, AVR, PICmicro. Apxutektypa, cuctema komania. Cpencrtsa
POEKTUPOBAHMUS, IPOTPAMMUPOBaHUs, OTIaaku. Opranuzanus cucremsl namsatu MK.
Hepapxus namsatu. Pexxumel agpecanuu.

Tema 9. Iloacucrema BBOAA-BHIBOAA

[lepudepuitnpie  unTepdeiicel.  [lapannensHblii U TOCEIOBATEIbHBIN
uHtepdeiicel. CXeMOTeXHHMKa YCTPOMCTB CONpPSDKEHHS. AJPECHBIM  CEJIEKTOp.
[Toncucrema BBOAA-BBIBOJIA JIOTMYECKMX CUTHaIOB B MK: opranuzamus u
nporpamMupoBaHue. CXeMbl MOJKIIOYECHUS BXOJHBIX M BBIXOJHBIX YCTPOWCTB.
[Tonkmrouenne  JKKM.  IlogkmroueHne W NOpOrpaMMHUPOBAHME  BHELIHEU
SHEPrOHE3aBUCUMOW MaMSITH.

Tema 10. Iu¢ppo-ananorosbie 1 aHAIOT0-UMPPOBLIE MPEOOPA30BATEH
[Mudpo-ananoroeie u ananoro-nudpossie npeodpazoparenu (ATl u AILIII).
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IHAII ¢ cymMmupoBaHHEM TOKOB, IIOCJIEIOBATEIBHOIO CYE€Ta, IOPa3PSAHOTO
KOJMPOBaHuUsl, apauiebHoro npeodopazoBanus. ALl ¢ 1BOMHBIM HHTETPUPOBAHUEM.
LIAII Ha ocHoBe IIIMM. BBoa-BbIBOJ aHalloroBeix curHajaoB B MK. Mcnonb3oBaHue
BCTPOCHHBIX U noAkoueHne BHemHuX AL u [TAIL

Tema 11. Cuctema npepbIiBaHMi

Cucrembl NpeppIBaHUN MMKPOIIPOLIECCOPHBIX CUCTEM H  OJHOKPHCTAIBHBIX
MUKpPOKOHTpoJuiepoB. Taitmepsl/cuétunku. ['enepanusa ILHUM-curnanos. M3mepenue
IIPOMEXYTKOB BpeMeHU. Hackl peaJbHOr0 BpEMEHMU.

Tema 12. [TociienoBarenbHbIe HHTEPdeEHCHI
Opranuzaius 1 paboTa ABYXIPOBOJHOTO MocienoBaTenbHoro nurepdeiica TWI
(I2C). Opranmzanus u paboTa nocieaoBaTebHOTO epudepuiinoro natepdeiica SPI.

Tema 13. YHuBepcaJIbHbII CHHXPOHHO/2aCHHXPOHHBIH NMPHEMONePeIaTYnuK

YHuBepcanbHbI  CHHXpOHHO/acMHXpOoHHBIM  mpuemonepenatunk (USART).
[IporpammupoBanue mporecca oOMeHa UHGOpPMAIUEH MEXAY MePCOHAIbHBIM
KOMITBIOTEPOM M MHUKPOKOHTpoJuiepoM 1o uHTepdeiicy RS-232 / RS-485 / RS-422.
USB-konTposiep. Oomen ganubiMu 110 uaTepdeiicy USB.

Tema 14. AnnapatHble CpeAcTBAa NPOIPAMMHUPOBAHMUSA U OTJIAAKH

[IporpaMmupoBanue HU  CaMONPOTPAMMHUPOBAHME  MHUKPOKOHTPOJUIEPOB.
AnmapaTtHele  CpeIcTBa NPOTrPaMMHUPOBAHMS M OTIAAKUA. BHyTpucucteMHOE
nporpammupoBanue (ISP). Untepdetic ITAG.

Tema 15. KoMMyHUKanMOHHbIe MHUKPOKOHTpoOJuUIepbl. IIpoueccopsl
uu¢poBoii 00padlOTKN CUTHAJIOB

KoMMmyHUKaIMOHHbBIE MHUKPOKOHTpOUIEphl. [Iporieccopbl nmudpoBoit 06padboTku
curHaioB. Cucrema komana. KMX- u BUX-punstpel. Jdekonep Butepou. breictpoe
npeobpazoBanue Oypre.

Tema 16. O0cay:kuBaHNe MUKPONPOLECCOPHBIX YCTPOMCTB

OOcnmyXnBaHHE MHKpPOIPOLECCOPHBIX  YCTpOHCTB. MeToasl UM cpencTsa
TecTupoBaHus. Jlormuecknii aHamu3atop. CurHatypHbii aHain3. JKU3HEHHBIM LUKII
amnmapaTHBIX CPEACTB COTNIACHO MEeXAyHapogHOMY cTaHaapty DO-254.

5.4 IlpakTHyeckue 3aHATHUS

Homep
TEMBI § Tpyno-
JUCIATLT TemaTuka NpakTUYECKUX 3aHITHI eMKOCTb
VHBI (4acsr)
1 [Ipaktuueckoe 3anstue 1, 2. OCHOBBI TeOpUU LENeH. 2- 4




TIOJIFOCHUKH U 4-TIOJIFOCHUKH. I[I/IOI[BI N TUOJHBIC CXEMBI.
BI/IHOJISIpHI)IC W ITOJICBLIC TPAH3UCTOPEI.

[IpakTudeckoe 3anstue 3, 4. AHaIM3 KOMOMHAITMOHHBIX

2 ycTpoicTB. CHHTE3 KOMOMHAIMOHHBIX YCTPOMCTB. 4
KoMOurHalnoHHbIe 3JIEMEHTHI CpeTHEN CTENEHU
MHTETpaIK U apuMEeTUIECKUE YCTPOMCTBA
[IpakTrueckoe 3aHsaTHe 6. AHAIU3 TPUTTEPHBIX CXEM.

3 CuHTe3 TpUrrepHbIX cxeM. Pa3paboTka KOHEUHBIX 4
aBTOMAaTOB

4 IIpakTueckoe 3ansaTre 9. MUKpOCXeMbI TaMATH 4
[TpakTueckoe 3ansitue 10. IIlporpammupyemeie

5 norudeckue unrerpaibubie cxeMol (IIJIAC). A3bik 4
onucaHus annapaTtHeix cpeacts VHDL

6 [Ipaktrueckoe 3ansatue 12. MukponporpaMmmupoBaHue 4
MUKPOITPOLIECCOPHBIX CUCTEM

7 [IpakTueckoe 3anstue 13. CucTeMHbIe MIUHBI U 4
nepudepuitapie nHTEphENChI
[TpakTnueckoe 3ansitue 14. MTHcTpyMeHTaIbHbBIE CPEACTBA

8 pa3paboTKH i1 MUKpOKOHTpoJuiepa AVR. 4
[IporpammupoBaHue U OTIaKa IPOrpaMM s
MukpokoHTposiepa AVR. Jluckyccus

9 [Tpaktrueckoe 3anstue 16. [logcucrema BBOga-BhIBOAA 4
MHKpOKOHTpoJiepa AVR.

10 [Tpaktnueckoe 3anstue 17. LHAIT u ALILT 4

11 IIpakTnueckoe 3ansatue 18. [loncucrema npepsiBaHu 4
MHKpOKOHTpoJuiepa AVR.

12 [IpakTnueckoe 3ansatue 19. [locnenoBarenbHbie 4
nHTEep(PEChl MUKPOKOHTPOJJIEPOB

13 [TpakTueckoe 3ansitue 20. YHUBEpCaIbHbBIN 4
CUHXPOHHO/aCUHXPOHHBIN MPUEMOTIEPEIaTIUK

14 [TpakTueckoe 3ansite 21. AnmapaTHble cpecTBa 4
IpOrpaMMHUPOBAHUS U OTIAJKU
IIpakTnueckoe 3ansatue 22. KOMMyHHKallMOHHBIE

15 MUKPOKOHTPOJIIIEPHI U MPOoIieccCophl HUGPOBOI 00padOTKU 4
CUTHAJIOB

HToro nmo guciuIuimHe 60

5.5 JlaGopaTopHbIii NPAKTHKYM

JIabGopaTopHBIil MPAKTUKYM y4E€OHBIM IJIAHOM HE IIPETyCMOTPEH.

5.6 CamocTosiTesibHAsE padoTa




Howmep

Tpyno-
- Buasl camocTosTebHOM pabOThI eMpliiTB
JTUCITUTLIN (qack)
HBbI
1 N3yuenue TeopeTHUYECKOTO MaTepuajia M IMOATOTOBKA K 6
npaktuueckuM 3aHsatusM 1 u 2. Iloaroroska k tecty [1, 3,
8-10].

2 N3yuenune TeopeTuyecKkoro Matepuaia 1 nmoAroToBka K 6
MpaKkTUYECKUM 3aHsaTusM 3, 4 u 5. [lonroroska k tecty [1,

2, 3].

3 N3yuyeHune TeopeTHYecKoro Marepuaia 1 moAroToBKa K 6
MpakTU4YeckuMm 3ausiatusMm 6, 7 u 8. [loaroroska k tecry [1,

3,5, 7]

4 N3yuenune TeopeTHyecKkoro MaTepuaia u nmoAroToBka K 6
IpakTH4IecKoMy 3aHsaTuio 9[3, 4, 6].

3) W3ydeHne TeopeTHueckoro MaTepuasia 1 moAroToBKa K 6
npakTryeckuM 3ansatusm 10 u 11 [1, 3, 5, 6].

6 W3ydeHne TeopeTHueckoro MaTepuasia 1 moAroToBKa K 6
MpaKTU4eCKoMy 3aHaTuto 12 [3, 4, 6, 7].

7 N3ydeHne TeopeTHYECKOTro MaTepralia i MOArOTOBKA K 7
npakTuaeckoMy 3ansaTuio 13 [1, 3, 4, 9-10].

8 N3ydeHne TeopeTHYECKOTro MaTepuala U MmoJAroToBKa K 4
npaktruueckuM 3aHatusaM 14 u 15. Iloaroroska k tecry [2,

3,4,5].

9 W3ydeHne TeopeTHueckoro MaTepuasia 1 moAroToBKa K 4
npakTuyeckomy 3anstuio 18 [1, 2].

10 W3ydenne TeopeTHIeckoro MaTepuana u MoAroToBKa K 4
npakTrudeckoMy 3ansaruio 17 [1, 3, 4].

11 W3ydenne TeopeTUIeckoro MaTepuana u MoAroToBKa K 4
MIPAaKTUYECKOMY 3aHsATUIO 16 [1, 3] .

12 N3ydenne TeopeTHuecKOro MaTeprualia v MoAroToBKa K 4
npakTuyeckomy 3anstuio 19 [1, 2, 11-12].

13 N3ydeHne TeopeTUyeckoro MaTepralia U moJAroToBKa K 4
npaktudeckomy 3anstuto 20 [1, 2, 4, 11-12]. Bemmonnenue
KypCOBOM pabOTHI.

14 W3ydenne TeopeTHIecKoro MaTepuana u MoAroToBKa K 4
npaktTuyeckomy 3ansatuio 21 [1, 2, 8-10]. Beimonnenue
KypCcOBOM pabOTHI.

15 W3y4enne TeopeTHIecKoro MaTepuana u MoAroToBKa K 4
npakTHYecKuM 3anstusm 22 u 23 [1-3, 5, 7-8].

BrinosineHne KypcoBoid paboThI.
16 N3ydyeHne TeopeTHyecKoro MaTepralia i NOArOTOBKa K 4

npakTuaeckoMy 3ausatuto 24. Iloaroroska k quckyccu [1,
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Howmep
Tpyno-
TEMBT i eMpIzgf:TB
CIIHILIH Bunbr camocTosTensHO#M paboThI
(dachr)
HBI
5, 8-10]. BeinongHneHue KypcoBoil pabOThI.
HToro 1o IUCIUIIIHHE 79

5.7 KypcoBble IpoeKThI

KypcoBble MPOEKTHI BBIIAKOTCS KaXJAOMY CTYJIEHTY 10 BApUAHTaM B 4 cEMeCTpe.

Tpynoemko
HaumenoBaHwue 3Tama BBITTOJTHEHUS Py
. CTh
KypCOBOM pabOTHI (MPOEKTa
yp p (mpoexkra) (aack)
Brimaua 3aganust Ha KypcoBYIO paboTy 2
3amnuTa KypcoBoi paboThl 2
Htoro 3a cemectp: 4

6 YueOHO-MeTOqUYecKOe U HHPOPMAIHOHHOE 00ecTieyeHne TUCIMIIINHBI

a) OCHOBHAs JIUTEpaTypa:

1. YrpiomoB E.I1. lluppoBasi cxemorexuuka: Yued. moco6. s By30B. [ TekcT].
— 3-e m3a. — CII6.: BXB-Ilerepoypr, 2010. — 816 c. — ISBN: 978-5-9775-0162-0. —
KonuyectBo sx3emMmuisipos: 20.

2. Muxponpoueccopubie cucrembl / Ilox pen. JI.B. IlyzankoBa. [Tekcr]. —
CII0.: Tlomurexmmka, 2002. — 935c¢. — ISBN: 5-7325-0516-4. KomnunuecTBo
3K3eMILIsApoB: 10.

3. DJeKTPOHHMKA W MHKPOMNPOIECCOPHAs TEXHHKA B MAIIMHOCTPOEHHH,
JHEpPreTuKe, He)TAHOM U ra30BOM NMPOMBINUICHHOCTH: YUYeOHMK [DJICKTPOHHBIN
pecypc]/  A.IL Xenronoros, FO.B. 3emckoB, A.I'. Cxuptinaaze, B.I1. [lleBuyk. — 2-¢
u3 ., nepepad. u gon. — Bonrorpan: BoarI'TVY, M.: Crankun, 2007. — 444 ¢. — ISBN:
5-230-04474-5. — Pexum J0CTyna:
https://old.spbguga.ru/files/zheltonogov_zemskov.pdf cBoGoaubiii (maTa oOparieHHS:
29.09.2023).

0) TOTMOTHUTENbHAS IUTEpaTypa:

4. Makyxa, B. K. MukponpoueccopHbie CcHUCTeMbl M MEepPCOHAJIbHbIE
KOMIILIOTEPBI: yaeOHOe TocoOue st By30B [DnekTpoHHbIH pecype]/ B. K. Makyxa,
B. A. Mukepun. — 2-¢ usn., ucrp. u gon. — M.: FOpaiit, 2018. — 175 c. — ISBN 978-
5-534-04791-2. — Pexxum moctyna: https://urait.ru/viewer/mikroprocessornye-sistemy-
I-personalnye-kompyutery-415331.

5. MoproHn, /I. MukpokonTpoJuiepsl AVR. BBoaHblil Kypce [DIeKTpOHHBIM
pecypc] : pykoBoactBo / JI. Mopton. — OnekTpoH. naH. — Mocksa : JIMK Ilpecc,
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https://old.spbguga.ru/files/zheltonogov_zemskov.pdf

2010. — 271 c¢. — Pexum gocryma: https://e.lanbook.com/book/60971. [lata
obpamenus: 29.09.2023.

6. bapano, B.H. IlpumeHenue MuxKpokoHTpoJuiepoB AVR: cxembl,
AJITOPUTMBI, NPOrpaMMmbl [DIEKTpOHHBIA pecypc]: ydeOHoe mocodue / B.H.
bapanoB. — M.: JMK IIpecc, 2010. — 288 c¢. — Pexum gocrtyna:
https://e.lanbook.com/book/60980, ceoGoaubit. Jlata oOpamenus: 29.09.2023.

B) IepeuYeHb PECypcoB  HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMIOHHON  CETU
«HTepHeT:!

7. llpumepnbl npumeneHusi cemeiicrBa AVR [Dnexrponnsiil pecypc]. M., 1998-
2018. Pexum moctyma: http://www.gaw.ru/html.cgi/txt/app/micros/avr , cBOOOTHBI.
Hata ob6pamenus: 29.09.2023.

T') MporpaMMHOe obecrieueHne (JIMIEH3NOHHOE), 0a3bl TaHHBIX, HHPOPMAITMOHHO-
CIIPaBOYHBIE M TIOUCKOBBIC CHCTEMBI:

8. AtmelStudio [2nexTponHsIit pecypc]. Pexum J0CTyTIA:
http://www.microchip.com/avr-support/atmel-studio-7 cBoGoaHbIN (1aTa oOpaleHHs:
29.09.2021).

9. CircuitMaker [IIporpammuHoe  oOecrneuenue]. Pexxum  jmoctyna:
http://circuitmaker.com cBoOoaHubIi (aTa oopammenus: 21.01.2021).

10. EnuHoe OKHO AocTyna K o0pa3oBaTeibHBIM pecypcaM [DJIEKTPOHHBIN
pecype]. — Pexxum mocrtyma:http://window.edu.ru, cBoOoaHbIi (IaTa OOpaICHUS:
29.09.2023).

11. DuexkrpoHHasioudanorexka HayyHbIx myOaumkammid «eLIBRARY.RU»
[DnexTponnblii pecypc] — Pexkum gocrtyma: http://elibrary.ru/, _cBoOGomnbrii (mara
obpammenus: 29.09.2023).

12. JJIEKTPOHHO-0MOJIMOTEYHAS cucTeMa u3J1arejabCcTBa «JIaHb»
[DnexTponnblii pecype] — Pexum gocrtyma:http://e.lanbook.com/(nata oOparienus:
29.09.2023).

7 MaTepuajIbHO-TeXHHUYECKOe ofecnevyeHne TUCIUIMINHBI

Kowmmnbrotepusie kmaccsl (ayn. 800—-805) ¢ noctynom B MHTEpHET, IEPEHOCHOM
npoektop ACERX1261P.

[Mporpammuoe  obecmeuerne: OC Oracle Linux (GPL), OpenOffice/
LibreOffice; Microsoft Windows 7 Professional, Microsoft Windows Office
Professional, Oracle VirtualBox (GPL v2).

NudopmanimoHHO-CTIpaBOYHBIE M MaTepUalIbHbIE  pecypchl  OMOIMOTEKH
CIIoI'Y TA.

BJIA: DJI Tello EDU, Robomaster TT Tello Talent, Parrot AR.Drone 2.0.

[{udposslie nporieccopsl, oTiiamounbie miaTel, Software Defined Radio (SDR):
oriamounas miara STK600 (mukpokontposiep AVR ATmega), oTiamounas miara
STM32F4 (mukpokontpoiep ARM Cortex).
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HanvenoBanune  y4eOHBIX HanvenoBanne  momenieHuit Anpec  (MECTOIOJIOKEHHUE)

IIPEIMETOB, KypCOB, | AJI1  NIPOBEJECHHUA BCEX BHJIOB |[IOMEIIEHUH [UI1 IPOBEACHHUS
JUCLUIIINH (Momyneit), | yaeOHOM JeATEIbHOCTH, | BCEX BHJIOB y4eOHOi
IPAKTUKH, UHBIX BUJIOB | IPE1yCMOTPEHHOM y4EOHBIM | ACATENbHOCTH,
y4eOHOi JESTENIbHOCTH, | IUIAHOM, B TOM YUCJIE€ NTOMEIIEHUS | IPETYCMOTPEHHOMN y4eOHBIM
IPEJYCMOTPEHHBIX  Y4EOHBIM | 4711 CaMOCTOSATEJIBHOM paboThl, C |IUIaHOM (B Cilydae peaau3aluu
IJIAaHOM 00pa3oBaTeNbHOM | yKa3aHUEM TMEPEeYHs OCHOBHOTO | 00pa30BaTEIbHONM HPOTPaMMBbl B
IIPOrpaMMBbl o0opyoBaHus, yueOHO- | ceTeBOil (opMe TOMOIHUTEIBHO
HarJIsJHbIX nocoouit U | yKa3bIBaeTCs HauMEHOBaHUE
UCIOJb3yEMOr0  IPOrpaMMHOTIO | OpraHU3aLUH, C KOTOPOH
obecrniedeHust 3aKJIFOUEH JOTOBOD)
1 2 3
MuxkponpoLeccopHbie Jlaboparopuas ayauTOpUS 196210, r. Cankr-
CHUCTEMBI No805 [TerepOypr, ya. ITunoros, a. 38,
ABTOMATHU3UPOBAHHBIX CUCTEM Kommnbrotepasie cronmbsl - 13|murepa A
YIPABJIEHUS BO3AYIIHBIM mT., crynbs - 13 mr., 13
JBUKEHUEM MIEPCOHANIBHBIX KOMIIBIOTEPOB,

yueOHast 1ocKa.

Crenapl 1 HCCIIEIOBAHUSA
CHTHAJIOB — 31IT.,

['eneparop curnasnos - 1t

[MasneaEBIe cTannuu - 10mT

JlaboparopHbIii 070K MUTAHUS
— 2T

MHorogyHKk11oOHaNbHbIN
OTIA0YHBIN KOMIUIEKT TUIs
MIPOTPaMMHUPOBAHUS
MHUKPOKOHTPOJLIIEPOB

DKpaH AJisi TPOEKTOopa.

IIpoexrop.

KowmruiekT mnpe3eHTaIrmoHHbIX
MaTepuasioB

8 O6pa3oBare/ibHbIe 1 HH(POPMAMOHHBIE TEXHOJIOTHH

B paMkax m3y4yeHHs] OUCHUIUIMHBI MPEANOIAracTCs UCIOIb30BaTh CIECIYIOIINE
oOpa3oBareNbHbIE TEXHOJIOTHUU: BXOJHOW KOHTPOJb, JICKIIUU, TPAKTUYECKUE 3aHATUS,
caMoCTOsITeNIbHAsl paboTa CTyIEHTA.

BXOIHOW KOHTPOJIb TMPOBOAMTCSA IMIPENOJaBaTeIeM B Hadalle HW3y4YEeHUs
IUCHMIUIMHBL €  LENbI0 KOPPEKUMH Tpolecca YCBOCHUS  OO0y4aroIIUMUCS
TUAAKTAYECKUAX SAUHUI] PU U3YUECHUN 0a30BBIX JUCITUTUINH.

JIexusi coCTaBIIsIET OCHOBY TEOPETHUECKOI0 O0OYUYEHHs B paMKax AUCLUILINHBI U
HaIlpaBJICHA HA CUCTEMATU3UPOBAHHOE W3JIOKEHHE HAKOIUIEHHBIX M AaKTyalbHBIX
Hay4HbIX 3HaHWW. JIeKuus mpegHa3HadyeHa JUIsl PACKPBITHUS COCTOSIHUS U MEPCIIEKTHB
pa3BUTHsS TEXHUYECKUMX 3HAHMM B COBPEMEHHBIX YyciuoBusX. Ha  nexuum
KOHLEHTPUPYETCS BHUMAHHME OOYyYalOlIMXCS Ha HauOoJiee CIOXKHBIX U Y3JIOBBIX
BOIIPOCAaX, CTUMYJIUPYETCS WX AKTHBHAsA IO3HABATENbHAs AEATEIbHOCTh. Bemymmm
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METOJIOM B JIEKLIMM BBICTYINAET YCTHOE H3JIOKEHHE y4eOHOro maTepuaina, KOTOPBIH
COIIPOBOXAAETCA OJHOBPEMEHHOM JEMOHCTpaLuedl ClaiijioB, MpU HEOOXOAUMOCTH
IPUBJICKAIOTCS. OTKPBITBIE VIHTEpHET-pecypchl, a TakXke JIEMOHCTPALMOHHBIE U
HaIJIIHO-WIIIOCTPAMOHHBIE MAaTEpUaNIbl U IPAKTUYECKUE ITPUMEPBI.

Llenp NpakTUYECKUX 3aHATHNA — 3aKPENHUTh TEOPETUUYECKUE 3HAHMUS, ITOTYyYEHHBIE
oOyyarolMMUCs Ha JEKUUAX M B PE3yJbTaTe€ CaMOCTOATEIbHOTO H3Y4YCHHUS
COOTBETCTBYIOILIUX TEM, a TaKXe NPHOOPECTH HavyaJbHbIE NMPAKTUYECKUE HABBIKU.
PaccmarpuBaemple B paMKax MPAaKTUYECKOTO 3aHATHUS 3a7a4M, CUTYallud, IPUMEPHI U
npo0JieMbl UMEIOT TMPO(PECCHOHANBHYIO HAMpPaBICHHOCTh W COJAEPKAT JIIEMEHTHI,
HeoOXoaumble g (OPMHUPOBAHHMSI  KOMIIETEHIIMH B paMKax IOJTOTOBKHU
oOyuaronuxcs. IIpakTuyeckue 3aHATUS NpPEeIyCMaTPUBAIOT y4acTHE OOyHarOIIUXCs B
BBITIOJTHEHUH  OTJENBHBIX ~ DJIEMEHTOB  paboT, CBA3aHHBIX C  Oymymiei
npodeccHuoHaNbHON  JeATeNbHOCThIO. [lpakTHueckue 3aHATHS 1O JUCIUIUINHE
ABJIIIOTCS.  COCTABJSIIOIIMMM MPAKTUYECKOM MOATrOTOBKM OOy4aroluXcsl, TaK Kak
OpeIyCMaTpUBAIOT HUX YYacTHE€ B BBIIOJHEHUU OTIEIbHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX € OyaylIeil MpopecCHOHaIbHON ACSITEIbHOCTHIO.

CamocTosTenbHast paboTa 00y4aroIuXxcsl SABJISAETCA COCTABHOW YacThlO yueOHOU
pabothl. Ee OCHOBHOI 11€nbl0 sBisIETCSI (POPMUPOBAHME HABBIKA CaMOCTOSTEIBHOIO
IpUOOpETEHUs 3HAHUM 110 HEKOTOPHIM BOIPOCAM TEOPETUUECKOTO Kypca, 3aKperieHHe
U yriayOJieHHe MOMY4YeHHbIX 3HAHUM, CaMOCTOsITeNIbHAs paboTa cO CIpaBOYHUKAMU,
MIEPUOANYECKUMH U3IAHUSAMH U HAyYHO-TIOMYJISIPHOM JInTeparypoii. CamocToATeNbHAS
paboTa BKJIIOYAET BBINOJHEHUE YUEOHBIX 3aJaHUI, B TOM YHCIIE€ U UHIUBUIYAJIbHBIX, a
Tak)ke paboTy HaJl KypCOBBIM IPOEKTOM.

9 (I)OHII OLCHOYHBIX CpPE€IACTB IJsd MNPOBCACHUHA TEKYIIECIo KOHTPOJSA
YCIEBAEMOCTH " HpOMe)KyTO‘IHOﬁ aTTeCTallui 110 uToraM OCBOCHHUA JUCHUIIINHDBI

YpoBeHb W Ka4yeCTBO 3HAHWUW OOYYaIOIIUXCS OIEHUBAIOTCS IO PE3yJIbTaTam
TEKYIIETO KOHTPOJISI YCIEBAEMOCTH W TMPOMEXKYTOYHOW AaTTeCTAllMM [0 UTOTaM
OCBOCHMSI TUCIUILIAHBI.

OrneHOYHBIE CPENICTBA BKIIIOYAIOT: PEIICHUE CUTYallMOHHBIX 3a/1a4, MTUCbMEHHYIO
ayJIMTOPHYIO paboTy, 3a/laHusl, BbIJJaBA€Mble Ha CAMOCTOSITEIIbHYIO paboTy MO TeMam
JTUCITUTUINHBI (TTOITOTOBKA JIOKJIAIOB), YCTHBIM OMPOC MPOMICHHOTO MaTepuaa.

YCTHBII Ompoc TPOBOJIUTCS Ha TMPAKTHUYCCKUX 3aHITHSAX C IEJIBI0 KOHTPOJSA
YCBOCHUS TEOPETUYECKOTO MaTepuaa, U3JIaraeéMoro Ha JICKITHH.

OOcyx/eHre JOKJIAQJIOB O0O0YydYarnuXxcsi MPOXOJAUT B paMKax MPaKTUYECKHUX
3aHATHH 10 TeMaM IUCHUIUIMHBL. [IpenomaBaTenb, Kak MPaBWIIO, BBICTYMACT B POJIU
KOHCYJIbTaHTa TIPH 3aCITyIIMBAaHUHU JTOKJIAJ0B, OCYIIECTBISET KOHTPOIb MOTYYCHHBIX
oOydJaronumMucst pesyibTaToB. lIpemogaBarens claeauT, 4YTOOBI BBICTYIUICHHE HE
CBOJMJIOCH K MMPOCTOMY BOCTIPOU3BEACHHUIO TEKCTA. BBICTYyMIIEHHE JOKHO CTPOUTHCS
CBOOOJHO, yOEmUTEeThHO M apryMeHTupoBaHo. IIpum 3TOM oOydaromuiics MOXKeT
oOpamarhCsi K CBOMM 3alKCSIM, MPUBOAUTH BBIIEPKKU W3 MEPUOJAMYECKON TIEHATH,
CalTOB MHTEPHETA U T. 1.

Pemenue cutyanimoHHBIX 33724 MPEICTABISET COOOM MPaKTUIECKOE MPUMEHEHNE
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TEOPETUYECKUX 3HAHUN K KOHKPETHOW CUTYallUH.

ITucemenHass  ayautopHass  paboTa  BBIIOJHAETCA  OOydaroOIMMHUCA  Ha
MPAKTHYECKUX 3aHATHAX 10 BapuaHTaM (MHIUBHIyalbHBIM) HA OCHOBAaHWH 3aJIaHHS,
BBIJIABAEMOT0  NPENOAABATENIEM II0 COOTBETCTBYIOLIEH TEME JUCLUIUIMHBI U
OpEICTaBIsIeT  COOOM  OLIGHKY  IMPakTUYECKOrOo  MPUMEHEHMs]  MOJIYYEHHBIX
TEOPETUYECKUX 3HAHMM.

KOHTpOJIb BBHINIOJIHEHMSI 337aHUs, BBINOJHAEMOIO Ha IPAKTHYECKUX 3aHATHUSAX,
npeciaeayer co0oil Leslb CBOEBPEMEHHOIO BBISBIICHUS IJIOXO YCBOCHHOIO MaTepHala
JUCUUIUIMHBI TS TOCTAEAYIOIIEH KOPPEKTUPOBKH.

[IpomexxyTOouHas arrecTaluus MO WTOraM OCBOEHUS JMCLMIUIMHBI TO3BOJISIET
OLICHUTh YPOBEHb OCBOCHHSI KOMIIETEHUMI 3a BECh MEPHOJ W3YUYEHUS JUCUUIUIMHBI U
NPOBOAMTCS B BUJAE 3a4eTa C OLEHKOH (3 cemecTp), 3aluThl KypcOBOTO MPOEKTa W
sK3ameHa (4 cemectp).

9.1 baJIbHO-PeTHHIOBasi OLIEHKA TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH U
3HAHUU CTYACHTOB 110 AUCHUILINHE
He npumensercs.

9.2 Metoanueckue peKOMeHAAIUM 110 POBEAEHUIO MPOLEeyPbl OLlEeHUBAHUS
3HAHUH, YMEHNd U HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XapPAKTEPU3YIOLINX
Tanbl POPMUPOBAHUA KOMIIETEH NI

Y CTHBIN OMPOC OLICHUBAETCS CJICAYIOIMINM 00pa3oMm:

«3a4TEHO»: 00y4JaroIMics JaeT OTBET HAa MOCTABJICHHBIA BOMPOC IO CYIIECTBY U
MPABUJILHO OTBEYAET HA YTOUHSIOIINE BOIIPOCHI;

«HE 3a4TEHO»: 00YYaIOIUNACA OTKA3bIBACTCSl OTBEYATh HA TTOCTABJIICHHBIN BOIIPOC,
aub0 OTBEYaeT Ha HEro HEBEpHO U TMpU  (OPMYIUPOBAHUH JTOTOJIHUTEIHHBIX
(BcrmomMoraTeabHbIX ) BOTIPOCOB.

Pemenne cutyalluOHHBIX 3a]1a4 OLICHUBACTCS:

«3a4TEHO»: OO0YYaIOIIUNCS CaMOCTOSATEIHFHO TPABWIBHO pelIaeT 3aaady, aeT
000CHOBaHHYIO OIICHKY 110 UTOTY PEIICHNUS;

«HE 3a4YTEHOY»: OOYYaIOIIUWCS OTKA3bIBAE€TCS OT BBHIMIOJHEHUS 3a7a4d WIH HE
CIIOCOOEH €€ PEIINTh CAaMOCTOSITEILHO, a TAKXKE C MOMOIIBIO MPETo1aBaTesl.

Jlokman;

«3aUT€HO». TPAMOTHOE W HEMPOTUBOPEYMBOE H3JIOKEHHE CYTH BOIPOCA MPHU
WCTOJB30BAHUU COBPEMEHHBIX MCTOYHMKOB. OOydYaromuiicsi CrnocoOeH cJeaTh
000CHOBaHHBIE BBIBOJIbI, a TaKXKE€ YBEPEHHO OTBEYaTh Ha 3aJaHHbIE B XOJIE
00CYXKIeHUsI BOIIPOCHI;

«HE 3aUTEHO». HEYAOBJIECTBOPUTEIBHOE KA4eCTBO MW3JIOKEHHUS Marepuana Hu
HECITOCOOHOCTH 00YJArOIIETOCs CAeNaTh 000OCHOBAHHBIC BHIBOIBI MJIM PEKOMEH IAIINN.

[TucemenHas ayuTopHas pabora:

«3a4TeHO»: paboTa 3aUUTHIBAETCS B TOM Cllydae, €CJIM 3aJlaHh€ BBIOJHEHO
MOJIHOCTHIO, B COOTBETCTBMU C TIOCTABIICHHBIMU TpPEOOBAaHUSAMH U  CJEIaHBI
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HEOOXOIMMBIE BBEIBOJIBI;

«HE 3a4TeHO»: paboTa HE 3aYMTHIBACTCSA B TOM Cllydae, €CJIM OOyYJarOIIHMICS He
BBITIOJIHWJI  3aJaHUs, WM PE3yJbTaT BBINOJHCHUS 3aJlaHUS HE COOTBETCTBYET
IIOCTABJICHHBIM TPEOOBAHUAM, a B 3aJaHUAX U (MJIM) OTBETAaX UMEIOTCS CYIIICCTBCHHBIC
OIIIHOKH.

9.3 TeMblI KypPCOBBIX NPOEKTOB MO AUCIUIIINHE
«Peanuzanus anroputmoB ynpasiienuss Ha MK AVR». AnropuTmel ynpasieHus
BBIJJAIOTCS B COOTBETCTBUU C HOMEPOM BapUaHTA.

9.4 KOHTpOJIl)HBIe BOINIPOCHI JIsT TIPOBEACHHUSA BXOAHOI0 KOHTPOJISA
0CTATOYHbIX 3HAHMH 110 oﬁecneanamlunM ANCHUIIJINHAM

KoHTposibHBIE BOMpPOCHl IS MPOBEICHUS BXOJHOTO KOHTPOJI OCTATOYHBIX
3HaHUN (OPMYIUPYIOTCS TMperojaBaTeIeM Ha OCHOBE COJEP)KAHMs JUCHUIUIMH, Ha
KOTOpBIE OINUpAETCs JaHHAs NUCIMIUIMHA, TIOC]e pa3MelieHusi pabodyux Mporpamm
JTUCIUIUIMH B SJEKTPOHHOUW WHOOPMAIMOHHO-00pa30BaTEIbHON Cpelle U €XEeTrOAHO
OOHOBJISIFOTCSI IPETIOIaBATEIIEM.

[IpumepHbI€ BOITPOCHI BXOTHOTO KOHTPOJIS:

1. CpopmymnupoBats 3axkoHbI Kupxroda /1711 TOKOB ¥ HAPS>KEHU.

2. IlepeyncIUTh OCHOBHBIC TAPAMETPHI PE3UCTOPOB.

3. Ilepeuncnuth OCHOBHBIC MAPAMETPhI KOHICHCATOPOB.

4. HapucoBaTh cXeMy OJHOIIOJYIIEPUOJHOTO JIUOAHOTO BBIMPSIMHUTEIS M
OOBACHUTH MPUHLHUII €70 PAOOTHI.

5. HapucoBarh cXeMy MOCTOBOTO BBITIPSMHUTENS W OOBSICHHUTH TMPHUHITUI €T0
padoTHI.

6. B xakux eguHUIIAX U3MEPSIETCS yEIbHAs AIEKTPOIIPOBOIHOCTb.

/. 3anoJsHUTh TaOJHIly UCTUHHOCTH it Jiornueckoro snementa U-HE; WJIN-
HE; NCKIIFOYUAIOIIEE WUJIN.

8. IlepeBectu B mIeCTHAIIIATEPUUHBIN BU IECATHYHOE YUCIIO 93.

9. IlepeBectu B necaTu4HBIN BU ABoudHOE unciio 1010011101.

10. IIpeacraBuTh B JOTOJHUTEIHFHOM JIBOMYHOM KOJE YHCIIO MUHYC 6.

11. Haiitu HampspkeHHME Ha BBIXOJE PE3UCTUBHOTO JIETUTENS B PEXKUME
xoJyoctoro xoaa nmpu U,,=12 B; R; =1 kOwm; R, = 1 kOwm.

12. Haiitn HanpshkeHHe Ha BBIXOJAE pe3ucTuBHOTO nenutens npu Uy,=15 B, Toke
Harpy3ku |, = 10 MA; R; = 1 kOMm; R, = 1 kOwm.

9.5 Onucanue moka3zartesjieii M KpUTepHeB OLUECHUBAHMS KOMIIETEHUH Ha
Pa3JIMYHBIX ITanax ux GopMuUpPoOBaHHS, ONMCAHUE KA OLeHNBAHUS

Komnerennun | Ilokasarenu Kpurepun onenvnBanus
OLICHUBAHMUS
(MHAUKATOPBI
JOCTHKEHHUS)
KOMIIETEHIIUI
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Komnereniun [TokazaTenu Kpurepuu onenvnBanus
OLICHUBAHUS
(MHIMKATOPBI
JOCTHKECHHUS)
KOMIIETEHITUN

I sram

T
OIIK-2 Ul onk, |3HAET MareMaTHYECKUE METOIbI 00pabOTKH
pE3yIbTaTOB

Ymeet 00pabaThIBaTh MOJYYEHHBIE B X0JI€ PEIICHHUS
HAy4YHO-UCCIIEI0BATEIbCKUX U IPOCKTHBIX 33124
AKCIIEpUMEHTAJIbHBIC IaHHbIE C IPUMEHEHUEM
MaTEeMaTHYECKUX METOJI0B 00pabOTKU Pe3yIbTaTOB.

2 3HaeT OCHOBBI TCOpUU MOICIIUPOBAHUA
T k-2 P P

¥YMeer o1ieHUBaTh TOCTPOCHHYIO MOJIENb U €€
aJIeKBATHOCTh MPUMEHEHUSI B KOHKPETHON Hay4qHO-
HCCJIE0BATENILCKOW M IPOCKTHOM 3a/1a4€, B TOM YHUCIIE
B ipodeccroHanbHOM cdepe.

II aTan

OIIK-2 I/II[lOHK_g Baajneer HaBbikamMu 00paOOTKU MOTYUYECHHBIX B XOJI€
pelIeHUs] HayYHO-UCCIE0BATEILCKUX U MPOEKTHBIX
3a/1a4 HKCIIEPUMEHTAIBHBIC TAHHBIC C MPUMECHCHUEM
MaTeMaTUYECKUX METOJIOB 00OPabOTKHU Pe3yIbTaTOB.

U onkc-2 Buiageer HaBbIKaMM OLIEHUBAHUS IOCTPOECHHOU
MOJIENIH U €€ aJICKBaTHOCTH IPUMEHEHHUS B
KOHKPETHOM HAy4YHO-UCCIIEI0BATEIBbCKON U
IIPOEKTHOM 3a/1aue, B TOM YuCie B IpodhecCuoHaIbHOM

ctepe.

[IIxana oreHWBaHMSI PU MTPOBEICHUH MPOMEKYTOUHON aTTECTAITUN

«Omauyno»  BBICTABISIETCST  OOydYaromiemycsi, TIOKa3aBIIEeMy BCECTOPOHHUE,
CHUCTEMAaTHU3UPOBAHHbIE, TIIYyOOKHE 3HAHHWS IO pacCMaTPUBAEMON KOMIICTCHIIMHM U
YMEHUE YBEPEHHO NMPHUMEHATh WX Ha MPAKTHUKE MPU PEIICHUU 3aaad, CBOOOJHOE U
paBUIBHOE 0OOCHOBAaHKE MPUHATHIX pemeHnid. OTBedas Ha BOIPOC, MOXKET OBICTPO U
0e301TM00YHO MPOWJUTIOCTPUPOBATH OTBET COOCTBEHHBIMU MIpUMEpPaMH.
OOyyJarommiics CamMOCTOSITENIbHO TPAaBHIBHO PpeIIaeT 3aaady, AaeT OOOCHOBAaHHYIO
OIICHKY UTOTaM PEIICHUS.

«Xopowioy 6BICTaBISETCS OO0yUaloImEeMycs, €Cld OH TBEpPJO 3HAaeT MaTepual,
IPaMOTHO M TI0 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJyYCHHbIC 3HAHUS Ha
MpaKTUKE, HO JOTIYCKAeT B OTBETE WJIM B PEHICHUU 3aJa4ll HEKOTOPhIE HETOYHOCTH,
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XOpOUIO BIAJEET BCEM COAEPKAHUEM, BUAUT B3aMMOCBSI3H, HO HE BCErJa JIETAeT 3TO
CaMOCTOSTENbHO 0e3 moMoIu npenogaatess. O0yyaromuiics pemaer 3aaady BepHO,
HO MPHY TTOMOIIH TTPEToaBaTessl.

«Yooenemeopumenvroy BBICTaBIISIETCS oOyyaromiemycs, MOKa3aBUIEMY
(dbparMeHTapHbIi, pa3pO3HEHHBIM XapakTep 3HAHUM, HEAOCTATOYHO MPABUIIbLHBIC
bopMyIHpPOBKU 0a30BBIX MOHSATUN, HAPYLIECHUS JIOTUYECKON MOCIIENO0BATEILHOCTH B
U3JIO)KEHUH TPOrPaMMHOT0 MaTepualia, HO MpU HSTOM OH BIAJIEET OCHOBHBIMU
paszienamMu yueOHOM MPOrpaMMbl B paMKaxX 3aJaHHOM KOMIIETEHIIUH, HEOOXOAUMBIMU
JUTSL TaTbHENTIIeTO 00ydeHUs U MOKET MPUMEHSTh TOJyYCeHHbBIE 3HAHUS TI0 00pasily B
cTaHJapTHOM cuTyanuu. OTBEYaeT TOJIbKO Ha KOHKPETHBIN BOMPOC, COSAUHSET 3HAHUS
U3 pPasHbIX pAa3ACIOB Kypca TOJBKO NPH HABOASAIIMX BOMNPOCaX IMPENoiaBaTess.
CuryanuoHHas 3ajJada peuieHa HE TOJHOCTBIO, WM COAEPMKATCS HE3HAUUTEIIbHbIC
OIINOKHU B pacyeTax.

«Heyooenemseopumenbrho» BBICTABISETCA O0Yy4alolIeMycCsi, KOTOPbIA HE 3HAET
OOJIBIIIEH YaCTH OCHOBHOTO COJIEpKaHUs YyU4eOHOM MpOrpaMMbl TUCHUILIMHBI B paMKax
KOMITETEHIIUH, JOIMYCKAaeT IpyOble OmHUOKH B (HOPMYIUPOBKAX OCHOBHBIX MOHSTHUMN
JUCLUUIUIMHBI M HE YMEET MCIOJIb30BATh MOJYyYECHHBIE 3HAHUS MPU PEIICHUU TUIOBBIX
NpakTUYeCKUX 3ajad. He packpbIThl TiyOMHA M TMOJHOTA TpU OTBETax. 3ajada He
pelieHa Jaxe Mpu MOMOIIM NPEerno1aBaTesl.

9.6 TunoskIe KOHTPOJIBHBIC 3a/ITaHUA IJIA MPOBCACHUA TCKYIIECIro KOHTPOJISA
H HpOMe)l(yTOqHOﬁ aTTeCcTalum 110 uToram oﬁyquml o IMCIOMIIJIMHE

KoHTposibHbIE 3aaHus ISl TPOBEIEHUS TEKYLIEro KOHTPOJS YCIEBAEMOCTH
(GopMynHpYIOTCS TPENoJaBaTeJeM Ha OCHOBAaHMM M3YYEHHOIO Ha MPEIbIAylIeM
3aHATUM MaTepuayia: TEOPETHUUYECKUE BOIIPOCHI, PACCMOTPEHHBbIE Ha JIEKLUH, JIHOO
TUIIOBBIE 3aJa4d, PACCMOTPEHHBIE HA NPAKTUYECKUX 3aHATUAX. KOHKpeTHbIE
KOHTPOJIBHBIE 33JaHUsl ONPENEISAIOTCS IPENOAABATENIEM HAKAHYHE MPOBEICHUS
NUMCBMEHHOI'O OMpOocCa.

Tunoevie 60npocel 01 YyCMHO20 ORPOCA

1. 3anonHuTh TAONMIly UCTUHHOCTU AJI JAHHOrO Jjoruyeckoro anemenrta (U,
WNJIN, HE, U-HE, NJIN-HE).

2. 3amoaHUTh TabIUIly HCTHHHOCTH TS TAaHHONH KOMOWHAITMOHHOW JIOTHYECKOM
CXEMBI.
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DD6.1

DD2.1 |
c DD1.2
DD5.1

[ o I

3. C nomorpio kapThl KapHO MUHUMU3UPOBATH JJOTUUECKYIO (DYHKITUIO
f=a-b-c+(a-b-c+a-b-c)+a-b
4. Haittu MJIH® s 3amanHOM TaOIUIIBI HCTUHHOCTH

a b e fla b c|f
000 01 0 0]0
001 1|1 0 1[0
01 0 1)1 10]1
01 1 111 1|1

5. Jlatb omnpeneneHuss CIACAYIOIIMM MOHITHSAM: HMIUIMKaHTa, CKJIEUBAaHUE
VMMILTMKAHT, HETIOJIHOE CKJICUBAHUE.

6. IlepeuncnuTh OCHOBHBIE (DYHKIIMH aNTeOPBI TOTUKH.

7. Kak peamusoBath omnepanuio MJIM ¢ momoipio JIOrM4eckux 3JieMeHToB M-
HE?

8. Kak  wu30exaTp  JIOTHYECKUX  COCTSI3aHUW  MPU  NPOSKTHUPOBAHUU
KOMOUWHAITMOHHOM JIOTUYECKON CXEMBbI?

9. Kak BBINOJHUTP MUHUMHU3AIMIO JOTUYECKON (DYHKIMH C OOJBIINM YHCIOM
EPEMEHHBIX ?

10.Yem RS-tpurrep otnmuaercs ot JK-tpurrepa?

11.Moxet i1 D-Tpurrep ObITh aCUHXPOHHBIM?

12.]Ins xakuX 1eseld UCIONIb3yHTCS KOMOWHAITMOHHBIC JIOTHYECKUMHE JIEMEHTHI
C TpEMSI COCTOSIHUSIMU?

Tunoesnie npakmuueckue 3a0anusn

1. IToctpoiiTe Ha snementax U-HE maxkopuTapHbIii 37IEMEHT C MATHIO BXOJaMH.

2. Iloctpoiite Ha anemenTtax NJIM-HE 4eTbipexBX0A0BBI MYJIbTUILIEKCOP.

3. [loctpoiite Ha osmementax W-HE norudeckyro cxemy, BBIYHUCISIONIYIO
OCTaTOK OT JICJICHUS YETBIPEXPA3PSAAHOrO IBOMYHOIO YKCIA HA TPH.

4. C nomomupto kapt Kapro nosnyunre MJIH®, Hapucylite Ha anemenTtax U-HE
CXEMY C TpeMs BXOJIaMH U JBYMS BBIXOJAMMU:

flxyv.z)= Z m(0,2,4,6,7); f(x,y.z) = Z m(2,6,7)

5. C nomompbto kaptel Kapuo mnomyunte MJIH®, nHapucyiite cxemy Ha
ytemedTax U-HE: fia. b.c.d) = T m(0,3.4567,11,12,13,14,15).
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6. C nomoibto kapT Kapro nonyunre MKH®, napucyiite na snementax MJIN-
HE cXeMy C YeTHIPbMS BXOJIaMHU u TBYMSI BBIXO/IaMU:
fl(a.b.c.d) = Z m(0,2,7,8,10,15): f2(a.b.c.d) = Z m(7.9,11,13,15)

Tunoevie memul 01 OucKyccuil

1. Cneuuanu3upoBaHHbIE  MHKPOIPOILIECCOPBI:  MHUKPOKOHTPOJUIEPHI  MPOTHUB
IU(QPOBBIX CUTHATBHBIX IMPOIIECCOPOB.

2. O0CIy)KMBaHUE MHUKPOIPOIIECCOPHBIX CHCTEM: (KECTKasy» JIOTHMKA IMPOTHB
MPOTPaMMUPYEMBIX YCTPOUCTB.

3. O0cny>)kuBaHUE MHKPOIIPOIIECCOPHBIX CHUCTEM: TPOrpaMMHpyeMasi JIOTHKa
MPOTUB CTICIIMAIU3UPOBAHHBIX MPOIIECCOPOB.

Tunogvie 6onpocvl 014 NPOMENCYMOUYHOU ammecmauuu 6 gopme 3auema c
OUECHKOU

1. OnepauroHHbId ycuauTeNb. MIHBEpTUPYIOLIAsA U HEMHBEPTUPYIOMIAS. CXEMBbI
BKJItOYeHUs. [[pUHIIMTT BUPTYanbHOTO 3aMbIKAHMUS.

2. IonynpoBoguuku. COOCTBEHHAss W MPUMECHAs 3JIEKTPONPOBOAHOCTb. p-N-
nepexon. Juonel u aumoaHsie cxeMbl. OIHONMONYNEPUOIHBIA HW MOCTOBOM  BBI-
npssMuTesb. OrpaHUYUTENb HANPSHKEHUS. 3alluTa 111 UHAYKTUBHOW HAarpy3KH.

3. Ycunutenb KackaJl Ha OMMNOJISPHOM TPAH3UCTOPE C OOIIMM 3MUTTEPOM.

4. Jlornueckue ypoBHHU. [lomoxkuTenbHas W OTpUIATENbHAS JIOTHMKA. MeTobl
3a/1aHUsl JIOTUYECKUX (YHKUUNA. AKCHOMBI U TEOPEMBI OyJIeBOM anreOpsl.

5. Jloruueckue AJICMEHTHI u, NJINA, HE, H-HE, NJIN-HE,
NCKIIIOHAIOIIEE WJIM. AHanu3 U CUHTE3 KOMOMHAIIMOHHBIX JIOTHYECKHUX CXEM.
CIH®, CKH®, MJIH®, MKH®. Kaptsi KapHo.

6. Jlornueckue »5JIEMEHTBI C OTKPBITBIM KOJUIEKTOPOM H  Z-COCTOSIHUEM.
CemeiicTBa Jsiorm4eckux dieMeHTOB. [IpeoOpa3oBarenu ypoBHei. Jlormueckue
COCTSI3aHUSI.

7. MynbTUIUIEKCOP U JEMYJIbTHUILIEKCOP. [Mudparop, nemmdparop,
npeoOpa3oBaTenu KOAOB.

8. Vcnonbp3oBaHue MYJbTUILIEKCOPOB JJIsl peau3alid MPOU3BOJIbHBIX TAOJUIL
WCTUHHOCTH.

9. Tpurrepsr: RS, RSC, D, T, JK; MS. Alroputm cuHTE€3a KOHEYHBIX ABTOMATOB
Ha TpUITepax.

10. Apudpmernueckue yctpoictea. Ilomycymmarop, cymmarop. Cxema
YCKOPEHHOI'O IIEpEeHOoca.

11. TlomynpoBogHUKOBBIE 3anoMuHaromue ycrpoiictea. O3Y wu  II3V.
Bpemennbie nuarpammbl. PereHepamuss aumHamuyeckon mnamatd. Hapamusanue
paspsiiHOCTH U EMKOCTH. COBpEMEHHBIE MHKPOCXEMbl JUHAMHYECKOW MaMsTh M
PEXKUMBI UX PAOOTHI.

12. ApXHTEKTypa MHKpPOIpoIieccopa ¢ 00Ime muHoH. MUKponporpaMmsbl st
OCHOBHBIX MAllIMHHBIX KOMaH]I.

13. Tloncucrema BBoAa-BbIBOIa MUKPOKOHTposuiepa AVR.

14. Ilogcucrema npeppIBaHU OJTHOKPUCTAIBHOTO MUKPOKOHTPOJUIEPA.
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15. TlocnenoBatenbHble nepudepuitnbie HHTEPECh MUKPOKOHTPOIUIEPOB.

16. YHUBEpCaNbHbI CHHXPOHHO/aCUHXPOHHBIN MpUeMoNepe1aTyuK.

17. Cnenuanu3upoBaHHBIE MPOILIECCOPBI B CUCTEMAX 0OpaOOTKH MHGPOPMAIIHH.
Konep u nekonep ButepOu.

18. S3bIk onucanus annapatHbix cpencts VHDL.

19. IIporpammupyemsie Jjorudaeckue uHTerpaibubie cxemol (IIJIVC).

20. JIornueckuil 1 CUTHATYPHBINA aHAJIHU3.

21. JKu3HEHHBIM LMK anmapaTHbIX CPEACTB MHKPOIPOILIECCOPHBIX CHUCTEM.
Mexnaynaponnsiii ctanaapt DO-254.

Tunoevie cumyayuonusvle  3a0a4yu 07131 NPOBEOCHUA NPOMENHCYMOUYHOU
ammecmayuu é popme 3auema c OYEeHKoU

1. IToctponite Ha anemenTax M-HE maxopuTapHBIN 3JIEMEHT C IIATHIO BXOJAMH.

2. IToctpoiite Ha asemeHTax M-HE 4eThipexBX010BbIM MYJIBTUILIEKCOP.

3. [loctpoiite Ha snementax WMJIM-HE norumdeckyro cxemy, BBIYHUCISIONIYIO
OCTaTOK OT JICJICHUS YETBIPEXPa3psAHOrO IBOMYHOIO YHCIIA HA TPHU.

4. C nomompto kapt Kapuo nomyunre MJIIH®, napucyiite Ha snementax M-HE
CXEMY C TpeMs BXOJaMH U JBYMsI BBIXOJAMH:

filx.v.z) = Z m{0.24.6.7) fH(xy.z)= Z mi2,6,7)

5. C nomompto kaptel Kapuo mnomyunte MJIH®, nHapucyiite cxemy Ha
synementax U-HE: fia. b.c.d) = T m(0,3.4,5,6,7,11,12,13,14,13).

6. C nomomsto kapt Kapuo nomyunre M/IH®, napucyiite Ha snementax I-HE
CXeMy C YETBIPbMs BXOJaMHU 151 JIBYMS BBIXOJIaMU:
fla.b.c.d) = Z m(0,2,7.8.10,15); f2(a.b.c.d) = Z m(7,9,11,13,15)

7. Iloctpoiite Ha JK-Tpurrepax KOHEUHBIH aBTOMAT MO 3aJaHHOMY TIpady
MIEPEXO0/IOB:

9. Iloctpoiite Ha D-Tpurrepax KOHEUHBIH aBTOMAT IO 3aJaHHOMY Trpady
MIEPEXO0/I0B:

10. Iloctpoiite Ha T-Tpurrepax KOHEYHBIM aBTOMAT MO 3aJaHHOMY Tpady
MEPEXOI0B:
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10 MeToanueckne peKOMEHIANMUM IJIs1 00YyYAIOIIUXCS 0 OCBOCHHIO
AUCIUININHBI

Meronuka mpenonaBaHus AUCHUIUIMHBL «MHUKpPOIPOLIECCOPHBIE YCTPOWCTBA
OECNUIOTHBIX AaBUAIIMOHHBIX CHCTEM» XapaKTEPU3YETCs COBOKYIHOCTbIO METOJOB,
OPUEMOB U CpeACTB OOydYEHHs, OOECIEUMBAIOLINX pEATU3ALUI0 COACPKAHUI U
y4e0HO-BOCIUTATEIbHBIX LEJNEeH NUCHUIUIMHBI, KOTOpas MOKET OBbITh INpeacTaBiieHa
KaK HEKOTOpas METOAMYECKAs] CHUCTEMA, BKIIFOYAIOIIAs METOJbI, IIPUEMBI U CPEICTBA
oOyueHus. TakoM NOAXOX NO3BOJIAET 0OOJ€e KAadeCTBEHHO MOJOWTH K BOIPOCY
OCBOEHMSI TUCLIMIUIMHBI 00yYarOIIMMHUCS.

VY4eOHble 3aHATHSA HAUMHAIOTCS U 3aKaHYMBAIOTCS 110 BPEMEHU B COOTBETCTBUU C
yTBepkIeHHbIM pexkumoM CII0 I'YI'A B ayauTopusx CoOrjiacHO CEMECTPOBBIM
pacluCcaHusIM  TEOPETHUYECKHX  3aHATMM. Ha  3aHATHAX, NOpPexyCMOTPEHHBIX
pacnucanueM, o0s13aHbl PUCYTCTBOBAThH BCE O0YUaIOIIUECS.

Jlexuuu SBISIOTCA OAHMM M3 BaKHEHIIMX BUJOB Y4YEOHBIX 3aHATUH U
COCTaBJISIFOT OCHOBY TEOPETUYECKOW MOJArOTOBKM OOYyYarOUMXCA MO JUCIUILIMHAM.
Jlekuusa uMeeT LEnpl0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUU II0
JUCLMIUIMHE, PACKPBITh COCTOSTHUE U NEPCHEKTUBBI Mporpecca KOHKPETHOM 00J1acTH
HayKH U SKOHOMHKH, CKOHLIEHTPUPOBATh BHUMAaHUE HAa HauboJIee CI0KHBIX U Y3JIOBBIX
BOIIPOCax. OTa LeJlb ONpEeleiseT IWIAKTHYECKOE Ha3HA4YeHHE JIEKIHH, KOTOpOe
3aKJII0YAETCS B TOM, YTOOBI O3HAKOMUTH OOYYAIOIIMXCA C OCHOBHBIM COAEpP’KaHUEM,
KaTEropusMH, NPUHLUUIIAMU W 3aKOHOMEPHOCTSMHM HM3y4aeMOM TE€Mbl M NpeaMeTa
0oOy4eHHs B LEJIOM, €ro IIaBHBIMHU HAESIMU M HaNpaBJICHUSIMHU pa3BuTUsA. VIMEeHHO Ha
nexuuu  (GOpMHUPYETCS HAyYHOE€ MHPOBO33pEHHE OOydarolerocs, 3aKJaJbIBAIOTCS
TEOPETUYECKHE OCHOBBI (PYHJIAMEHTAJbHBIX 3HAHWM, CTUMYJIUPYETCA €ro aKTUBHas
ITO3HABATEIIbHASL JEATENIbHOCTh, PEIIAETCS LENBIA PAX BOMPOCOB BOCIIUTATEIBHOTO
Xapaxkrepa.

Kaxnas nexuust 1o/kKHA NPEACTaBISITH COOOM YCTHOE H3JI0XKEHHE JIEKTOPOM
OCHOBHBIX TEOPETHUUYECKUX TOJIOKEHUN U3y4aeMON AUCLUILINHBI UIH OTACIBHOU TEMBI
KaK JIOTMYECKH 3aKOHYEHHOE I€JI0€ M HMETb KOHKPETHYIO LEJIIEBYK) YCTAaHOBKY.
Oco0oe MecTo B JEKIMOHHOM Kypce MO AWCHUIUIMHE 3aHUMAOT BBOJHAS M
3aKIIIOUYUTENbHAS JICKIIUH.

BBognas nekuus JO0DKHA J1aBaTh  OOIIYI0  XapakTEpUCTUKY H3ydaemMou
JTUCIUIUIMHBI, MOAYEPKUBATh HOBHU3HY NpOOJEeM, YKa3blBaTh €€ POJib U MECTO B
CUCTEME H3y4Y€HHUs JAPYTUX JUCUUIUIMH, PACKpPbIBATh Y4eOHbIE M BOCHUTATEJIbHbBIC
eI M KPaTKO 3HAKOMUTh OOYYaIOMIMXCA C COJEpKaHUEM U CTPYKTYpoOM Kypca, a
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TaK)Ke C OpraHu3anuei ydeOHou paboThl M0 HEMY. 3aKITIOUATENbHAS JIEKIHS TOJDKHA
JaBaTh HAyYHO-TIPAKTUYECKOE OO0OOLIEHHWE H3YYEHHOW AMCIUIUIMHBI, MOKa3bIBaTh
NEPCHEKTUBBl Pa3BUTUS HM3ydyaeMOW O0JacTH 3HAHWM, HABBIKOB M MPAKTUYECKUX
YMEHUM.

[IpakTrueckue 3aHATUS IPOBOJAATCS B LEJSIX BBIPAOOTKH MPAKTUYECKUX YMEHHIM
U TPUOOpETeHHs] HAaBBIKOB MpPH pelieHuu 3anad. OCHOBHBIM COJIEp)KaHHEM 3THX
3aHATHI SIBIIETCA MpaKTH4ecKas paboTa kaxzaoro oOydaromierocsi. HasHauenwue
MPAKTUYECKUX 3aHSITHH — 3aKpeTUICHHE, yriayOJIeHHue U KOMIUIEKCHOE MMPUMEHECHHE Ha
MPaKTUKE TEOPETUYECKUX 3HAHWU, BBIPAOOTKA YMEHUH W HABBIKOB OOYYalONIUXCS B
pelIeHUH MPAaKTUYECKUX 3a7ady. BMecte ¢ Tem, Ha 3TUX 3aHATHUSIX, OCYIIECTBISACTCS
akTUBHOE (OpMUpPOBaHWE W pPa3BUTHE HABBIKOB M KAa4eCTB, HEOOXOIUMBIX JIJIst
MOCNenyIonel  Mpo(eCCHOHAIBHON  JeATeNbHOCTH.  [IpakThueckwe  3aHATHS
MPOBOASATCA MO HauWOOJIee CIOXHBIM BOMNPOCAM JUCIUIUIMHBI U HUMEIOT 1EJbIO
yrayOJeHHO  M3Yy4YUTh €€  COJep)KaHWe, MPUBUTH  OOYYAIOIIMMCSI  HaBBIKU
CaMOCTOSITEJILHOTO TIOMCKA M aHaliv3a WH(OpMaIluu, YMEHHE JejlaTh 00OCHOBAHHbBIC
BBIBOJIbI, ApPTyMEHTHUPOBAHO W3JIaraTh M OTCTaMBaTh cBoe MHeHHe. Kaxmoe
IPAKTUYECKOE 3aHATHE 3aKAaHYMBAETCS, KaK MPABUIIO, KPATKUM TOJIBEICHUEM HUTOTOB,
yKa3aHUSMU MIPETo/iaBaTesisi O MOCISAYIONIeH caMOCTOSTENbHON padoTe.

[IpomexxyTouHas arTrecTanus Mo UTOraM OCBOCHHUS JUCHUIUIMHBI TPOBOJUTCS B
BU/JIE 3a4eTa C OIleHKOH (3 ceMecTp) U KypCcOBOTO MpoeKkTa u 3k3ameHa (4 cemectp). K
MOMEHTY CJa4yH 3aueTa U AK3aMEHa JIOJHKHBI ObITh YCHEITHO MPONEHBI MPEabITyIIIHe
dbopMbI KOHTpOJIS. 3a4eT, KYpPCOBOM MPOEKT U IK3aMEH MO3BOJISIET OLICHUTh YPOBEHb
OCBOEHUS KOMIIETEHIIMI 32 BECh MEPUOJ U3YUCHUS JTUCIUILIUHBI.
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PaGoyasi mporpaMMa JMCLMILUIMHBL COCTAaBIeHa B COOTBETCTBHM C TPEOOBaHHAMH
®I'OC BO no nanpasienuto noarorosku 01.03.04 «IIpukianHas MaTeMaTHKa.

[IporpaMma paccMOTpeHa H YTBEpXKJEHa Ha 3aceflaHMd KaQeapsl Ne 8
«[TpuknagHas MaTeMaTHka W HMHQOpMATHKa» «Z7 » mg@( 2023 ropaa,
npotokon Ne 7 .

Pa3zpabotuuk: /

K.T.H. / o’ 3emckoB 10.B.
’ / ~7 /

K.T.H. A z""ftl’f‘?/ 3y6axkuH U.A.

I
(yuenasn cmeneno, yueHoe 36anue, pamMunus u UHUYUANbE PASPAGOMYUKA)

W.o. 3aBemytomero kahenpoit Ne 8 «[IpukianHas MaTeMaTHKa ¥ HHPOPMATHKa

////w*
K.T.H. / 3emckoB HO.B.

(yuenas cmenenw, y4yenoe 36anue, qbawwu& U UHUYUANbL 3a6e0yioue2o Kagpeopoi)

[TporpaMma coriacoBaHa: Va
Pykosomutens OITOIT BO P
II.T.H., JOIEHT 7 # Koctuu I'.A.

(yuenas cmenenn, yueHoe 36aHue, d)aMW unuyuansl pykoeooumens OIOII)

[TporpaMma paccMOTpEeHa M COIJIacOBaHa Ha 3acelaHHH V4eOHO-METOIUYECKOTO
coBeTa YHUBEpCUTETa «_II1  » 17 2023 roxa, mpotokona Ne 3
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