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JIUCT COI'JIACOBAHUA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIMCKPETHBIE 3J/IEKTPOHHBIE YCTPOVICTBA B3PBIBATE/IEN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-14 — criocobHOCTE MPOEKTUPOBATh U KOHCTPYUPOBATh B3PLIBATE/IHN PA3/IMUHOTO Ha3HAYEHUS
IICK-15 — crnocobHOCTh /IeMOHCTPUPOBAaTh 3HAHWS TPHHIUIOB JIEMCTBUS B3pbiBaTeeldl U UX
(yHKLIMOHUPOBaHHS

®OpPMUPOBAHHIO KOMITETEHI[HI CTY»KUT JAOCTIKEeHUe C/IeYIONUX pe3y/IbTaToB 00pa3oBaHus:
IICK-14

3HAHUSA:

Croco0bl TIPOrpaMMUPOBaHUsl PabOThl MUKPOIPOIIECCOPHBIX CHUCTEM, MPUMEHSIEMBIX B KOHCTPYKIUSIX
B3phbIBaTe/iell pa3IuuHOrO Ha3HAYEHUS;;

METO/Ibl U WJIeH, JieXKall[ie B OCHOBE OpraHU3alliH B3aUMOJEMCTBUS MUKPOIIPOLIeCCOpa C JPYrUMU
yCTpPOWCTBaMH;;

YMeHUsi:

yMmeHWe 00OO0CHOBBLIBaTH TPeOOBaHMS K MUKPOIPOLIECCOPHBIM CHCTEMaM B3pbIBaTesield pPa3IMYHOTO
Ha3HAUYEHWUS;;

aHA/IM3MPOBaTh CHUCTEMY KOMaH/ MMKPOIPOIleCCOpa M CO3/laBaThb Ha €€ OCHOBE CTPYKTYPY
MHKPOTIPOL[ECCOPHOI CUCTEMBI /I/Is PellieHus PAKTHUeCKUX 3a/lau BO B3PhIBaTe/IsIX pa3/IiyHOr0 Ha3HAUeHus;;

HABbIKU:

0000111eH1e, COTIOCTAB/IEHUE U CUCTEMATH3al|s JaHHbBIX;;

paboTa ¢ HayYHO-TeXHUUYECKOU JIUTePATyPOi U yUeOHBIMU [10COOUSIMM;.
IICK-15

3HAHUA:

COBPEMEHHOE COCTOSIHME U TEHJEHIIMM Ppa3BUTHsS apXUTEKTyp MMKPOIPOIIECCOPHBIX CHUCTEM,
MPUMEHSIEMBIX B KOHCTPYKIIMSAX B3phIBaTe/Iel Pa3/IMuHOrO Ha3HAUEHMUS;;

YMeHUsi:

NPUMEHSATh W3y4YeHHble TIPUHIWITBI W METOAbl /I8 aHajan3a BBIYUCIWTENBHBIX TPOLIECCOB BO
B3pBIBATEIAX PA3/TUUHOTO HAa3HAYEHWUS, U [IJIs1 OI[eHKU UX paboToCrnocoOHOCTH;;

HABbIKU:

COCTaB/IeHUe TIPOrPaMM yTIpaB/ieHus: paboTol MUKPOTIPOLIeCCOPHOM CUCTEMBI B MAIIIMHHBIX KOJIAX U Ha
accembuiepe;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciynmuna JUCKPETHBIE 3/ TEKTPOHHBIE YCTPOVICTBA B3PBIBATEJIEM sipnsercs

TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 10 HamnpasyieHuto 17.05.01 boenpunachk! u 83pbigamentu.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:

WHO®OPMALIMOHHBIE TEXHOJ/IOTYH U ITPOTPAMMUPOBAHUE, ®PU3NYECKHUE OCHOBbBI
B/IMJKHEN JIOKAIINY, TEOPETUYECKHUE OCHOBbBI B3PBIBATE/IEM, TEOPETUYECKHE
OCHOBbBI PAJINOTEXHUKH, AHAJIN3 KOHCTPYKIINU B3PBIBATEJ/IEN.

Copep>kaHue IUCLUIUIUHBL SIB/sieTCsl 0CHOBOM At ocBoeHus1 gucuuiuiiH: IPOEKTUPOBAHUE N

MOJE/IMPOBAHUE JJIEKTPOMEXAHNYECKUX BVBPBIBATEJIEP'I, ITPOEKTUPOBAHUE N
MOJE/IMPOBAHUE O/IEKTPOHHBIX B3PBIBATEJIEN.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

OIIK-11 — CniocobeH OpreHTHUPOBAThCs B NMPOOIEMHBIX CUTYaLIUsIX U PeIaTh CJIOXKHbBIE BOMPOCHI
MPOEKTUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[i OOETIPUMACOB U B3phIBaTe/Iel pa3TuuHOro
THUIA U Ha3HAYeHUsI

OTIK-12 — CriocobeH KaueCTBEHHO U KOJTMUECTBEHHO OI[eHHBATh Pe3y/IbTaThl, MAaTEMaTUUe CKU
(hopMynMpoBaTh OCTAHOBKY 3aZlauM U pe3y/bTaThl ee pellleHrsl IPUMEeHUTeIbHO K MPOeKTHPOBaHUIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTallii OOeTPUIIAcOB U B3pbIBaTesel pa3niyHOro THUMa U
Ha3HaYeHUs!

OITK-3 — CniocobeH MoHUMaTh CYL[HOCTb U 3HaUeHre MH(OPMAIMK B Pa3BUTHH COBPEMEHHOIO
WH(OPMAIMOHHOTO 00IIIeCTBa, 0CO3HABATh OMACHOCTh U YTPO3bl, BO3HUKAIOIIIHAE B MPOIIECCE ITOTO
pa3BUTHS, COO/MIOAATH OCHOBHBIE TPeOOBAHUS UHGOPMAIIMOHHON 6€30MacHOCTH, B TOM UKC/Ie 3alllUThI
roCyJapCTBeHHOM TalHbI

OITK-6 — Cnioco6eH UCIo/b30BaTh B UHXEHEPHOM JIeSTe/TbHOCTH METO/IbI, CIIOCOOBI U CPe/ICTBA
TIOTyYeHHs, XpaHeHusl, TepepaboTKu MH(OPMALIUK C UCTI0Ib30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX
TeXHOJIOT U

OTIK-7 — CriocobeH aHa/M3UPOBATh TEKYIIlee COCTOSHUE U TeH/IEHILIMU Pa3BUTHUS OPYKHS U CUCTEM
BOOPY’KEHUs

OIIK-8 — CriocobeH MOHUMaTh MPUHLIUIIBI PA00THI COBPEMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHH U
WCTOb30BaTh UX JJIs pellleHrs 3aZia4 rpodeCcCUOHaNbHON fesTeTbHOCTH

ITK-94 — criocobeH K yripaBieHuI0 HHPOpMaLvel U JaHHBIMH, TTOMCKY UCTOYHUKOB UHGOPMAIUY 1
JlaHHBIX, BOCIIPUSATHIO, aHaJTN3Y, 3alIOMUHAHUIO U Tlepeiade WHGOPMaLIMK C UCTIONb30BaHUeM LU(PPOBBIX
CPeJICTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB MpY paboTe C TOMyYeHHLIMU W3 Pa3/TUUHBIX UCTOUYHHUKOB
JTAaHHBIMH C 11eJ1bI0 3P QEeKTUBHOTO UCTIOMb30BaHUs MTO/TyueHHON nH(OPMAaIINU /IS pellieHus 3aiad
IICK-13 — CniocobeH opreHTHUPOBAThCS B MHOTO0Opa3uy JUHAMUYeCKUX BO3/I€HICTBUM Ha pa3/IuyuHble
B3phIBaTe/M Ha BCeX 3Tarnax MxX (PyHKIIMOHUPOBaHUS U SKCITyaTaliuu

IICK-15 — CriocobeH 1eMOHCTPUPOBATh 3HAHUS TTPUHLUIIOB JAeHCTBUS B3phIBATe/el U UX
(yHKIMOHUPOBaHUS

TICK-16 — CriocobeH MpUMeHsITb OCHOBHBIE METO/ibl pacueTa CUCTEM IpeJoXpaHeHHs B3pbIBaTe/IeH
TICK-18 — CriocobeH [leMOHCTPUPOBaTh 3HAHUS CIIOCOOOB Tiepejaurt MH(OPMAIIMU Ha B3phIBAaTeU B
niporjecce Ux 60eBOro MpUMeHeHUsI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

HaumeHoBaHuUe pa3fenoB ¥ AUJaKTHYECKUX eIHHHILY

CEMECTP
BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

®dopmupyemast
KoMmmereHus, %

paboTa CTyAeHTOB

3aHATUA

MPAKTHKYM
CamocTrosTe/bHas

BCET'O
Jlekuuun
JlaGopaTopHbIi
IIpakTHUecKHe

IICK-14

IICK-15

Paspen 1. IToHATHe JUCKPETHBIX CHCTEM B 3/1IeKTPOHHBIX YCTPOHCTBAX
8 B3pbIBaTeeii. 1.1 Vcrnonbp30BaHre MUKPOCXeM )KeCTKOH JIOTHKH. 1.2 27
Vicnonb30BaHMe NporpaMmMupyeMelx MUKpocxeMm. 1.3 3ajauun
MHKPOKOHTPOJI/IEPOB B 37IEKTPOHHBIX y3/1aX B3pbIBaTesel.

13 6 3 4 14

9]

w

Paspen 2. OcHOBHbIEe XapaKTePUCTHKH U CIIeI[Ha/TH3HPOBaHHbIe
BO3MO)XXHOCTH MHKPOCXeMbl 0AHOKPHCTa/IbHOro MUKpo-OBM. 2.1
8 Hcnonb3oBaHue BCTPOEHHOTO TaKTOBOIO reHepaTopa Mpu 31
TPOEKTUPOBAHNUH 3/IEKTPOHHBIX YCTPOUCTB. 2.2 CHHXPOHM3ALMS
BBITIO/IHEHHUsT KoMaH,. 2.3 Cxema cOpoca MUKPOKOHTPOJIEpa.

15 8 3 4 16 15

15

Paspen 3. Ucnosb BCTP IX TaMepOB/CYeTUYHKOB
8 MHKPOKOHTposiepa. 3.1 Taiimep. 3.2 TaxToBblit reHepatop. 3.3 28
Vcnone3oBanue BeixogoB VM.

14 6 4 4 14 10

10

Pas}len 4. OCHOBHBIE OHATHUS OpraHv3anyy NnNaMsaTyu B
8 MHMKPOKOHTpoJi1epax. 4.1 ITamsate nporpamm. 4.2 [TamaTth JaHHBIX. 4.3 30
Peructpbl 06LIEro 1 CrieruanbHoro HasHaueHust. 4.4 OYHKIMOHUPOBAHKEe
CTeKa.

14 8 4 2 16 15

15

Paspen 5. icnosib30BaHKe MOPTOB BBO/Ia-BbIBOAA /1A IpPHEMa U
8 nepefaun nHGopmanuu. 5.1 PerucTp nopra ¥ perncTp Hanpae/ieHUst 28
JIaHHBIX.

12 6 3 3 16 5

Bcero 3a 8 cemecTp 144

68 34 17 17 76 50

50

Paspen 6. Mcrions TIPH NOCTP IEKTP IX YCTPOHCTB
9 MOJy/Isl yHUBEPCa/TbHOr0 CHHXPOHHO-aCHHXPOHHOI0 25
npuemonepejaTymka. 6.1 ['eHepaTop CKOPOCTH Tepesjauu JaHHbIX 6.2
ACHHXPOHHBIN pexuM. 6.3 CHHXPOHHbIN BeJyLINH PeXIM.

13 6 3 4 12 10

10

Pa3pen 7. AHanoroBo-yudpoBoii npeodpasosareiib. 7.1
Vicnonb3oBanue ALIT 7151 peliieHus 3314 371eKTPOHHBIX 6/10KOB
9 B3pbIBaTesieil. 7.2 Belunic/ieHre MUHMMA/IbHOTO BPeMeHH 3a/lepXKH. 7.3 27
PelleHyie ypaBHeHHs! BBIYMC/IEHHs] MUHUMA/IbHOTO BpeMeHH 3apsijia
eMKOCTH.

13 6 3 4 14 10

10

Paspen 8. icnonib30BaHue MOANporpaMm npepbiBaHuii B
9 MHKPOKOHTpoJ1epe. 8.1 Peructp cocrosiHus npepbiBaHuii. 8.2 33
O6pabotka npepeiBaHuii. 8.3 CoxpaHeHHe PerHCTPOB TIPH NPePhbIBaHUH.

13 6 4 3 20 10

10

Pa3aen 9. OcHOBHbIe OHATHSA M OPraHU3alMsi BHyTPeHHel naMAaTH
panaeix EEPROM MHKpoKoHTpo/utepa. 9.1 Mcronb3oBaHue 610Ka
9 BHyTpeHHel namsath JaHHeix EEPROM. 9.2 Vcrionb30BaHKe NaMsATH THTIA 33
EEPROM /151 pelueHust 3a/ja4 3JIEKTPOHHBIX YCTPONCTB B3pbiBaTesied. 9.3
OcobeHHOCTH uTeHus U 3anucy 13 6i1oka namsatu EEPROM.

15 8 4 3 18 10

10

Paspen 10. Micionb30BaHKe CrieliHaIbHBIX MOAY.IeH
MHKPOKOHTPOJI/Iepa NPH MPOEeKTHPOBAHHH 3/IeKTPOHHBIX YCTPOHCTB
9 B3pbIBarteseii. 10.1 BHyTprcxeMHOe porpaMMHUpOBaHKe 26
MUKpOKoHTposiepa 10.2 Vcrionb30BaHKe pexkiMa SHeprocbeperxeHust pu
pelLieHrH 3a/ia4 371eKTPOHHBIX YCTPOMCTB B3pbiBaTeseii 10.3 CtopoxkeBoi
Taimep.

14 8 3 3 12 10

Bcero 3a 9 cemecTp 144

68 34 17 17 76 50

50

Bcero no AucuunInHe 288

136 68 34 34 152 100

100

3.2. AyATOPHBII NPAaKTUKYM

Homep 1 HauMeHOBaHHe pa3jesia AUCHUILTNHBI

Tema MNPAKTUHYECKOIr'o 3daHATUA

Oo0nemMm,

ayn.
JacoB

Pazpen 1. IloHsiTME AUCKPETHBIX CUCTEM B
3/IeKTPOHHBIX YCTPOMCTBAaX B3pbIBaTe/el.

AHanu3 JUCKPeTHBIX 3/1eKTPOHHBIX
YCTPOMCTB B3phIBaTeIen.

Pasgen 2. OcHOBHBIE XapaKTePUCTUKA U
CrieriaIu3upOBaHHbIe BOSMOXXHOCTH MUKPOCXEMBI
OJJHOKPUCTA/ILHOTO MUKPO-OBM.

Awnanu3 cxembl copoca
MHKDOKOHTpOJI/IEpa.

CUHXPOHU3aLIYs BLITIOTHEHUSI
KOMaH/,.

I/IBYLIGHI/IE BCTPOEHHOT'O TAKTOBOI'O
reHeparopa.

Pa3men 3. Mcrionb3oBaHWe BCTPOEHHBIX TaliMepOB/
CYETYMKOB MUKPOKOHTpOJL/IEpPA.

N oy (g B~

N3yuenue Taiimepa.

WccnenoBanre BCTPOEHHOTO
TaKTOBOI'O reHeparopa.

HWcnonb3oBaHue BbixoaoB [IINM.

22312




8 |Pa3pmen 4. OcHOBHBIE IOHATHSL OpraHU3aLMy NaMsITU B |AHa/IW3 aMsATH JaHHbIX U NaMsATH 1
MHKPOKOHTpOJL/Iepax. TpOrpaMM.
9 W3yueHue perucTpoB o0IIero u 05
CreLManbHOro Ha3HaueHusl.
10 OYHKIJMOHUPOBAHUE CTeKa 0.5
1 Pasgen 5. Vcrionb30BaHre OPTOB BBOZa-BeIBOZA 151 |VlcciieoBaHMe perucTpoB MopTa U 3
ripyemMa U repejiaud nHGopMaliu. HarpaB/ieHus JaHHBIX.
Bcero 3a 8 cemecTp 17
12 |Pa3gen 6. Vicriosib30BaHKe TIPH MTOCTPOEHUN AHA/I3 reHEPATOpa CKOPOCTH 2
o repejady JaHHbIX.
3/1eKTPOHHBIX YCTPOWCTB MOZY/sl YHUBEPCATbHOTO
13 |CMHXPOHHO-aCHHXPOHHOIO IpyeMoIiepe/jaTurKa. Vlccnep0BaHme aCHHXPOHHOTO M 2
CHMHXPOHHOTI'0O Be/1yILlero Pe>KHMOB.
Uccnepoanue ALTI anst pereHust
14 3a/1a4 3/IeKTPOHHBIX OI0KOB 1
B3pbIBaTesIel.
o BblunciieHve MUHUMAa/IBHOTO
15 |Pa3gen 7. AHanoroBo-1judpoBoii mpeobpa3oBareb. 1
BpPEMEHU 3a/ePKKU.
Pertienuie ypaBHeHUs BIUMC/IEHUS
16 MUHUMAa/IbHOTO BpEMEHU 3apsijia 2
€MKOCTH.
17 N3yuenue PerucTpa coCTosHus 1
. |mpepbiBaHMii.
18 Pazpen 8. Vicnosib3oBaHue NoAIIpOrpamMM TpepbiBaHUM B 'AHA/IV3 06PaGOTKY NpepEBaHHiL, 1
MHKPOKOHTpOJL/IEpe.
19 CoxpaHeHue pervucTpoB Ipu 1
TpepLIBaHUM.
20 Amnanu3 6/10ka BHyTpeHHEeH namsTi 1
EEPROM.
Pazpen 9. OcHOBHBIE MOHATUS U OpraHU3aLUs N3yuenue namstu Tuna EEPROM
21 |BHyTpeHHel namsTH gaHHbIX EEPROM IJIs pelleHusI 3a7jad 3/IeKTPOHHBIX 1
MUKDOKOHTpOJL/Iepa. YCTPOWCTB B3pbIBaTe/Iei.
2 Amnanu3 0co0eHHOCTH UTEHUS U 1
3anucy u3 6J10Ka MaMSITH.
23 I/ICUCIIe,[[OBaHI/Ie CTOPOXXEBOTO 05
Tarmepa.
AmnHanu3 pexxuma sHeprocoepexeHust
24 TIpY pellleHUH 3aaud /1eKTPOHHbIX 1
Paznen 10. Vcriosib30BaHue crieliia/ibHBIX MOJY/Iei B3pbIBaTesIel.
MHKPOKOHTPOJIepa IPY POeKTUPOBaHU Vi3yueHne BHYTPHUCXEMHOTO
25  [3/IeKTPOHHBIX YCTPOMCTB B3phIBATEEM. NPOrpaMMHUPOBaHUS 0.5
MUKPOKOHTpOJIEpa.
N3yueHue 1 mpuMeHeHUe Ha
26 MpaKTUKe MOJyYeHHBIX B X07e 1
W3yueHUs JUCLIUTITMHBI 3HaHUI
Bcero 3a 9 cemectp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Ne Tema /1a00paTOPHOro Obnem,
Homep 1 HauMeHOBaHMe pa3jeia AUCHUINIMHBI ayp.
n/n NpakTUKyMa
4acoB
1 Paspen 1. IToHATHe AUCKPETHBIX CUCTEM B 3/IeKTPOHHBIX |POpMHUpOBaHUE CUrHA/A Ha TIOPT 3
YCTPOWCTBaxX B3phIBaTesIei. TIPU Ha)KaTUU KHOTIKU.
Pasgen 2. OcHOBHBIE XapaKTepUCTUKU U DopMHUpOBaHKE BPEMEeHHbBIX
2  |crieLuanu3upOBaHHbIE BO3MOYKHOCTH MUKPOCXeMBbI HMHTEPBAaJIOB C MIOMOLL[bIO 3
OJJHOKPUCTA/ILHOTO MUKPO-OBM. PerucTpos.
3 Pasgen 3. Vcrionb30BaHNe BCTPOEHHBIX TaliMepOB/ DopMHpOBaHKE BPEMEeHHbBIX 4
CYeTUYMKOB MUKPOKOHTPOJI/Iepa. HMHTEePBaJIOB C MOMOLLbIO TaliMepa.
4  |Pa3gen 4. OCHOBHbIE TIOHATUSI OPraHU3aLMHU TTaMSITU B dopmuUpoBaHUe BpEMEeHHBIX 4
MHKPOKOHTpOJI/Iepax. VHTEPBaJIOB C MOMOLLbIO TaliMepa
7 22312




U TIpepbIBaHuS.

Pa3pen 5. Vcnosib30BaHWe NOPTOB BBOZAA-BBIBOAA /IS

dopMrpoBaHUe JaHHBIX /s

5 rpreMa Y repefiauu ¢ MOMOII[bI0 3
rpreMa U nepefiaud MHQOPMaLUH.
TIOPTOB.
Bcero 3a 8 cemecTp 17
OpraHu3oBars [pyeM U lepejad
Paspen 6. Mcniosib30BaHue npy OCTPOEHUN P P peAady
o JIAHHBIX MEXY
6  |3/IeKTPOHHBIX YCTPONCTB MOAY/SI YHUBEPCAIBHOTO 3
MHKPOKOHTPOJ/IEPOM U
CHUHXPOHHO-aCUHXPOHHOI0 IpHeMoIiepeiaTuuKa.
KOMITBIOTEPOM.
ITpeobpa3oBaHue HaNPsHKEHUS,
7  |Pa3pmen 7. AHanoroBo-L{UdpOBOIi TIpeoOpa3oBaTeb. MOCTYTIAOL[er0 Ha aHAI0TOBBIN 3
BX0/] B LI(ppoBOi#i KO,
. |©opMHpoBaHHe BpeMeH!
Paspen 8. Mcionb3oBaHue NOAIIPOrpaMM IIpepbIBaHUN B "
8 CaMOJIMKBUIALIUM Taiimep/ 4
MUKDPOKOHTpOJL/IEpe.
TpephLIBaHUeE.
Pa3zpnen 9. OcHOBHBIE NOHATHUS U OpPraHy3aLys CuHxpoHU3aLuys HHQOpMaliY B
9  |pHyTpeHHel nmamaTy AaHHbIX EEPROM EEPROM 1ipu OTK/IHOUEHUU 4
MHKPOKOHTpOJL/Iepa. MUTaHUSI.
Pasgen 10. Vicnonb3oBaHue crieliiaabHbIX MOAY/Iei O6ecrieuenre iepexoja
10 |MHMKpPOKOHTpOJIIepa Npy NPOeKTUPOBAHUN IEKTPOHHBIX |[MUKPOKOHTPOJ/IEPA B PEXXUM 3
YCTPOMCTB B3pbIBaTe/Iei. SLEEP.
Bcero 3a 9 cemectp 17
3.4. CamocTosnTenbpHas padora crygenra (CPC)
No Oo0nemMm,
w/n Homep 1 HaumeHOBaHMe pa3jiesia AUCHHMILIMHBI Copep)xaHue yueOHOro 3afaHust 4aCoB
Paspen 1. IloHsTHe IUCKPETHBIX CUCTEM B
1 M N IToBTOpEHUE TEOPETUUECKUX OCHOB. 14
JIEKTPOHHBIX YCTPOMCTBAX B3pbIBaTe/IeH.
Paspen 2. OcHOBHBIE XapaKTepUCTUKU U
W3yueHne BCTpOEHHOIO TaKTOBOIO
2  |cnenuyanvM3vpOBaHHbIE BO3MOXXHOCTH MUKDPOCXeMBbI 16
re”Heparopa.
OJJHOKPUCTA/ILHOT'O MUKPO-OBM.
3 Pazpen 3. Vicnonb3oBaHue BCTPOEHHBIX TaiMepoB/ |VlcciiesoBaHye BCTPOEHHOTO TAaKTOBOTO 14
CUeTUYMKOB MUKPOKOHTPOJI/IEpa. reHeparopa.
4 Pa3pen 4. OCHOBHBIE MOHATHUST OpraHU3aliuy NaMATy | AHaIW3 MaMsATH JAHHbBIX U TaMSATU 16
B MUKDOKOHTpOJIIepax. MpOorpaMM.
5 Paspen 5. Mcnosib30BaHue NOPTOB BBOAA-BbIBOAA  |MccienoBaHye perucTpoB IopTa U 16
JU1sI TIpYeMa U Tiepeiaur MHQOPMAL|H. Harpa.JieHUs JaHHBIX.
Bcero 3a 8 cemectp 76
6 Amnanu3 reHeparopa CKOpPOCTH Ilepefiauu 7
Pa3pen 6. Micionb3oBaHue NpU OCTPOEHUU JIaHHBIX.
5/IEKTPOHHBIX YCTPOMCTB MOAY/Isl YHUBEPCAIbHOTO | YsicHeHHe 3a/jaHHi Ha KypCOBbIe
7  |CHHXPOHHO-aCMHXPOHHOT'O TPUEMOTIEPEATUHKA.  |pabGOTI, OAO0P U U3ydYeHHe 5
JIUTepaTypsl.
Perienne ypaBHeHUs BbIUMC/IEHUS
8 MUWHVMa/IbHOTO BpeMeHH 3apsi/a 8
o €MKOCTH.
Pasgen 7. AHanoroBo-1iudpoBoii mpeobpa3oBare/ib.
Uccnenosanue nipesiyio)keHHOTO
9 BapuaHTa peaju3aluu 3a/lauu KypcoBbIx| 6
pabor.
10 N3yyeHue pervcrpa COCTOSIHUS 9
TIpepbIBaHUM.
Pazpen 8. Vicnosib3oBaHUe MOAIIpOrpaMMm C A bl
TpephIBaHUM B MUKPOKOHTPOJLIEPE. 03/1aHHE IIPOrPaMM Ha ASSEMDIET B
11 paMKax TeM KypCOBBIX paboT. PacuéT 11
OCHOBHBIX [TapaMeTPOB MIPOrPaMMBbI.
1 Pazpen 9. OcHOBHBIE IOHATUSA W OpraHU3aLUs Amnanu3 6710Ka BHYTPeHHEH MaMsaTh 10
BHyTpeHHel amaTH AaHHelx EEPROM EEPROM.
13 |MHKDOKOHTpOJUIEpPA. ITpoBepka pe3ynbraTtoB paboT 8
nporpamm, pa3paboTaHHBIX B PaMKax
TeM KyPCOBBIX PaboT.
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Pe>xum sHeprocOepeskeHust Py
14 |Pa3gen 10. Vcrionb30BaHKe CrielMaIbHBIX MOAY/Iel |PeLeHHH 3a/1au 3/1eKTPOHHBIX 6
MMKDPOKOHTpOJI/Iepa IIpYU NPOeKTHPOBaHUU B3pblBaTesieil.

15 3/1eKTPOHHBIX YCTPOWCTB B3phIBaTesei.

OdopmiieHne MOSICHUTE/IBHBIX 3aIHCOK,
TOZAITOTOBKA K 3allliTe KyPCOBBIX PadOT.

Bcero 3a 9 cemectp

76

3.5. Kypcoeas pabora

IMEPUO[
NCIIO/THEHUA | IVTAHUPYEMOE
COAEPKAHUE STAIA (Hepenu BPEM/] (uac)

ceMecTpa)
Oran 1. Dran 1. YacHeHue 3afiaHus, MO[00P U U3yUYeHre 1-3 7
JIUTEPaTyPhl.
Otan 2. Otan 2. VicciiefoBaHue TpeJIO’KeHHOTO BapraHTa, 1ozio0p 4-6 3
aJITOPUTMA [i/Is PelleHHs 3aauu.
Otan 3. Jtan 3. PacyeT 0CHOBHBIX MMapamMeTPOB MPOrPaMMBI. 7-10 3
Co3pganve 6/10K-CXeMbI anropruT™Ma paboThl.
Oran 4. Oran 4. Co3ganue paboueii IpOrpaMMbl Ha sI3bIKe
Assembler. 1-12 4
Oran 5. Oran 5. ITpoBepKa pe3ynbTaToB paboThl, 06paboTKa 13-14 4
MpOrpamMMbl.
Jrarn 6. Jran 6. OdopMeHNe MOSICHUTETLHOU 3aUCKU. 15-17 2

Bcero 3a 9 cemectp 18

4. OPMbI KOHTPO/JIA OCBOEHHA JUCIIUIT/IMHbI

CEMECTP HEJEJ/IN CEMECTPA
1121314/ 5| 6 |7 8 9 (10 11|12 (13|14| 15|16 17
8 JIP| AP | |JIP | Konn | AP JIP AP Bormp. 3au, 3au.
9 JIP| AP | |JIP| Kosn | AP JIP KP | OP Bornp.Jud.3au, aud. 3au.

YcnoeHble 0603HaUEHUS:

P — nuarHocTuueckasi pabora;

JIP — naboparopHas paboTa;

Kosn — xonnoksuywm;

Borp. 3au — BOnpocs! K 3aueTy;

KP — kypcoBast pabota;

Borip.Jud.3au — Borpock K guddepeHIIMpOBaHHOMY 3aueTy;
3au. — 3ayeT;

mud. 3au. — auddepeHIPOBAHHbBIMN 3a4erT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB [POBOJUTCS B IMCKPETHbIE BpeMeHHbIe HHTepBasbl B

cnemyronumx dhopMax:

JMarHoCTUYecKas pabora;

naboparopHas pabora;

KOJITIOKBUYM;

BOITIPOCHI K 3a4eTy;

KypCcoBast pabora;

BOTIPOCHI K v depeHI[POBaHHOMY 3aUeTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCA B (popMax:
e 3auerT;
e muddepeHITMPOBAHHLIM 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Mukpocxema ofgHoKpucTaabHoro Mukpo-3BM ¢ OCIIII3Y EEPROM-tuna ¢ CAN u LIN
nHTepdeiicamu 1886BESAY, K1886BESAY, 1886BESBY, K1886BESEY, K1886BESEH4. BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2016, 3. pec.
. B. T T'yces, FO. M. I'yceB. . D1eKTpOHMKa U MUKPOIIpoLieccopHas TexHuka. M.: KnoPyc, 2018, 80 3ks.
3. B. JI. Bpoiizo, O. I1. UnbuHa. . BeluMCIUTEBHBIE CUCTEMBI, CETH U TeslekommyHuKaimu. CII6.: ITutep,
2011, 27 3Kk3.

4. M. Ilpepxo. . PIC-MUKPOKOHTpOJI/IepBL: apXUTEKTypa U IIporpaMMupoBaHue. Caparos:
ITpocobpa3zosanue, 2017, am1. pec.

5. O. H. My3bruenko. CunTe3 KoHeuHbIx aBTomMaroB, CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010,
69 3K3.

6. C. A. JloceB. Mukporporieccoptble cucrembl. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2012, 118

9K3.

7. 3. A. Becniepcros. . MiccnefoBanue JIOTMYeCKUX CXeM C UCII0/Ib30BaHUeM IIPOrpaMMHOIO KOMILIEKCa

Multisim. CIT6.BT'TY "BOEHMEX" um. []. ®@. YctuHoga, 2006, 265 3K3.

N

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHiameHTanbHast 6ubnuoreka BI'TY «BOEHMEX» um. [1.®. YcTUHOBS;

2. http://urait.ru — Obpa3oBarenbHas riardopma «HOpaiit». [I1s1 By30B U CCY30B.;

3. http://e.lanbook.com — DBC JlaHsb;

4. http://www.tnt-ebook.ru — TNT-EBOOK - D/1eKTpOHHO-0M0/IMOTeUHAsI CUCTEMA,;

5. http://ibooks.ru — DBC AHOYKC.py - 3T0 OO/BIIION BEIOOP aKTyalbHOU TUTEpaTyphl /I Balllei
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE.

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;

1. NI Multisim - akaziemMuueckasi Bepcusi;

2. Altium Designer - Standalone Academic Time-based Licence;
3. PTC Mathcad Prime 5.0;

4. P-Cad;

5. Matlab 2015a SP1;

6. Microsoft Office.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:
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B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

CONOOTUThA WN

. ITpoexTop;

. IuTepaKkTHBHas JOCKa;

. KomriekT yueOHBIX T/1aKaTOB TI0 CIeL{H3/e/HsIM;

. NI Multisim - akafemuueckast Bepcus;

. Altium Designer - Standalone Academic Time-based Licence;
. PTC Mathcad Prime 5.0;

. P-Cad;

. Matlab 2015a SP1;

. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

OCoOoONOOTUThA, WN -

. ITpoexTop;

. lnTepakTrBHAas 1OCKa;

. KoMruieKT yueOHBIX T/1aKaTOB TI0 CIeL{U3/e/THsIM;

. NI Multisim - akagemuueckasi Bepcus;

. Altium Designer - Standalone Academic Time-based Licence;
. PTC Mathcad Prime 5.0;

. P-Cad;

. Matlab 2015a SP1;

. Microsoft Office.

6.4. IIpouee:

1.
2.

pabouee MeCTO MpernoiaBaTesisi, OCHAI[EHHOe KOMITLIOTEPOM C IOCTYTIOM B VIHTEpHeT;
pabourie MeCTa CTy/IeHTOB, OCHAIlleHHbIE KOMITbIOTEPAMU C IOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paboueii MporpaMme qUCIHTLTHHDI
JAUCKPETHBIE 3/IEKTPOHHBIE YCTPOVICTBA B3PBIBATEJ/IEN

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda JUCKPETHBIE 3JIEKTPOHHBIE YCTPOMCTBA B3PBIBATEJIEM sensercs
JUCIUIIMHON YacTH, (POPpMHPYeMOH y4YacTHHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOJITOTOBKY 10 Hampasjenuio 17.05.01 Boenpunacsl u e3pbigamenu. JINCIATIIMHA peann3yeTcsl Ha dhakKy/ibTeTe
E Opyxue u cuctemsl Boopykeaust BI'TY "BOEHMEX" um. [].®. Yctunoa kadeznpoit E6 ABTOHOMHBIE
NHOOPMALMOHHBIE U YTIPAB/IAOIINE CUCTEMBL.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
[TCK-14 ciocoOHOCTh IPOEKTUPOBATh U KOHCTPYHMPOBATh B3PhIBATe/IN Pa3/IMYHOrO Ha3HAUEHHS,
IICK-15 crocoOHOCTh  /IEMOHCTPUPOBAThL  3HAHWA  TPUHIMIOB  JIEWCTBUA ~ B3pbIBaTeied U UX
(YHKLIMOHUPOBAHUSI.

CopiepykaHue JUCIMIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBA3aHHBIX C SKCIUTyaTalldell ¥ MporpaMMHUPOBaHHEM
MUKDOTIPOI[ECCOPHBIX CHUCTEM B TEXHHUUECKUX CpPEJICTBAX AaBTOMATH3allud W yrpasieHus. CTymeHThI
npuoOpeTalOT 3HAHWUS TIPUHIIMIIOB, METOIOB M WJed, Ha KOTOPhIX OCHOBAaHO (YHKIIMOHHUPOBAHHE
MHKDOTIPOL[ECCOPHBIX CHUCTEM, a TaK »ke yMeHHe TIPUMEHSITh W3yUeHHbIe TIPUHLUIBI W METOABI JIJIst
MPOrpaMMHPOBAHMSI  MUKPOTIPOL[ECCOPHBIX ~CHUCTEM, OIL[eHKM HX TIOTEeHIMA/bHBIX BO3MOXKHOCTEH WU
paboTocrocobHOCTH.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBAaJIbI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jylabopaTopHasi paboTa;
*  KOJ/UIOKBUYM;
* BONPOCHI K 3aUeTy;
¢ KypcoBas pabora;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3ay4eTy.

ITpomexxyTouHasi aTTecTamys MPOBOAUTCS B (hopmax:
e 3ayeT;
e uddepeHIMPOBAHHBIN 3a4erT.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI COCTaBiseT 8 3.e., 288 u. TIporpaMMoM AWCIUITHHBI

TIpelyCMOTPEHbI JIEKIUOHHBIe 3aHATHS (68 4.), mpakThyeckue 3aHsATHs (34 4.), 1abopaTopHbIN MPAKTUKYM (34
4.), camocTosTe/bHas paboTa ctyaenTa (152 u).
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IIpunoxenue 2
K paboueii MporpaMme qUCIHTLTHHDI
JUCKPETHBIE 3/IEKTPOHHBIE YCTPOVCTBA B3PbIBATE/IEN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIATIIMHEI cocTaBsgeT 288 u., u3 Hux 136 4. ayiUTOPHBIX 3aHATUH, U 152
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas muTeparypa uac

Pazpen 1. IToHsATHe AMCKPETHBIX CUCTEM B J1eKTPOHHBIX YCTPOMCTBAaX B3phIBaTeIei.

C. A. Jlocer. Mukporporieccophsle cucteMsl: CI16.BI'TY
"BOEHMEX" um. [I. @. YcruHoBa, 2012 (BeiGOpoYHO 110

pasfesnam)
. Mukpocxema ofHOKpUCTaIbHOTO MUKPO-OBM ¢ 3CIITI3Y
IToeropenwne Teopetnyeckux | EEPROM-tuma ¢ CAN u LIN unaTepdeiicamu 1886BESAY, 14
OCHOB. K1886BE5AY, 1886BESBY, K1886BESBY, K1886BESBH4:

BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2016 (Ctp. 13)
B. JI. Bpoiizo, O. I1. inbuHa. . BeiunucmreibHbIe CHCTEMBI,
ceTH U TesieKoMMmyHuKaruu: CIT6.: TTutep, 2011 (BbibopouHo
10 pas/iesam)

Wroro no pa3geny 1 14
Pa3gen 2. OcHOBHBIE XapaKTePUCTUKHU M CIIelMa/IU3UPOBaHHbIE BO3MO)KHOCTH MHKPOCXeMBbI
O/JHOKPHCTAJIBHOr0o MUKpo-OBM.
. MukpocxeMa 0fHOKpUCTaIbHOro MUKpo-OBM ¢ OCIIT3Y
EEPROM-Tuma c CAN u LIN untepdeticamu 1886BESAY,
K1886BE5AY, 1886BESEY, K1886BESEY, K1886BESBH4:
BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2016 (Ctp. 14)

W3yueHne BCTPOEHHOTO O. H. My3biuenko. CHHTe3 KoHeuHbIX aBToMatos: CI16. BT TY 16
TaKTOBOI'O reHeparopa. "BOEHMEX" um. [I. ®@. YctuHoBa, 2010 (Be1O0pOUHO 110
paszesam)

M. Ilpegxo. . PIC-MUKPOKOHTPOJ/UIepBL: apXUTEKTypa U
nporpammupoBanue: CapatoB: ITpodobpasoranue, 2017 (Crp.
15)

Wroro 1o pasgeny 2 16
Pazpaen 3. Mcnosib30BaHNe BCTPOGHHBIX TaliMepOB/CUeTYNKOB MUKPOKOHTPO/LIepa.

M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIEpBL: apXUTeKTypa U
nporpammupoBanue: CapatoB: ITpodobpasoranue, 2017 (Crp.

88)
ﬁiﬁiﬁiﬁ?ﬁ;ﬁgg anHHom . MukpocxeMa 0fHOKpUCTaabHOro MUKpo-OBM ¢ OCIIT3Y 14
paropa. EEPROM-tumna ¢ CAN u LIN nnrepdeiicamu 1886BESAY,

K1886BE5AY, 1886BESEY, K1886BESEY, K1886BESBEH4:
BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2016 (Ctp. 72)

Wroro no pasgeny 3 14
Paspen 4. OcHOBHBIe NOHATHUSI OPraHU3aLli NaMATH B MUKPOKOHTPO/LJIepax.
AHanu3 namsTy JaHHbIX U M. IIpeako. . PIC-MUKPOKOHTPOJIJIEPBI: apXUTEKTYypa 1 16
MaMsITH TIPOrpamMM. nporpammupoBanue: CapatoB: ITpodo6pasoranue, 2017 (Crp.
205)

. MukpocxemMa 0fHOKpUCTaIbHOro MUKpo-OBM ¢ OCIIT3Y
EEPROM-Tuma c CAN u LIN untepdeiicamu 1886BESAY,
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K1886BE5AY, 1886BESBY, K1886BESBY, K1886BESBH4:
BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016 (CTtp. 41)

Wrtoro mno paspeny 4

16

Pazpnen 5. cnoib30B

dHHE ITIOPTOB BBOAA-BbIBO/id /IA IIpHUe€Ma M Iepeaauun l/lH(bOPMaHPII/I.

Nccnenosanye perucTpos

M. Ilpegxo. . PIC-MUKPOKOHTPOJ/UIepBL: apXUTEKTypa U
niporpammupoBanue; Capatos: ITpodobpasoranue, 2017 (Crp.
158)

TopTa U HarpaB/ieHUs . MukpocxeMa 0AHOKpUCTaIbHOTO MUKPO-OBM c JCIIII3Y 16
JTaHHBIX. EEPROM-tuma ¢ CAN u LIN untepdeticamu 1886BESAY,
K1886BE5SAY, 1886BESEY, K1886BESEY, K1886BESBH4:
BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016 (CTp. 65)
Wrtoro no pasgeny 5 16

Pa3pgen 6. Vicniosib30BaHMe MPH MOCTPOEHUH 3/IEKTPOHHBIX YCTPOWCTB MOAY/ISI YHUBEPCA/ILHOIO
CHHXPOHHO0-aCHHXPOHHOTI'0 NpHeMornepeJaTuyrKa.

AHanu3 reHepaTopa CKOPOCTH

. Mukpocxema ofHOKpUCTaabHOro Mukpo-OBM ¢ OCIITI3Y

Nepe/iaun JaHHBIX. EEPROM-tuna c CAN u LIN untepdeiicamu 1886BESAY, 7
K1886BE5AY, 1886BESEY, K1886BESEY, K1886BESBEH4:
v o BI'TY "BOEHMEX" um. []. ®@. Yctunoga, 2016 (Ctp. 82)
SICHeHUe 3aJjJaHUii Ha
B. T T'yces, FO. M. I'yceB. . J/1eKTpOHUKA 1
KypCOBBIe pabOoThI, 11000p 1 5
W3yueHUe JTHTePaTyDHL. MUKpoIpoLeccopHas TexHuka: M.: KnoPyc, 2018
(Br1OOpOUHO 110 pa3zaenam)
Wrtoro no paspeny 6 12
Pazgen 7. AHasoroBo-1ju¢poBoi npeodpa3oBaresib.
. Mukpocxema oHOKpUCTaabHOro Mukpo-OBM ¢ OCIIT3Y
Pentenyie ypaBHeHus EEPROM-tumna c CAN u LIN untepdeiicamu 1886BESAY,
BbIUMC/IEHNA MUHUMA/IBHOIO | K1886BESAY, 1886BESBY, K1886BESEY, K1886BESEHA4: 8
BpeMeHH 3aps/ia eMKOCTH. BI'TY "BOEHMEX" um. []. @. Yctunoga, 2016 (Ctp. 148)
3. A. Becniepctos. . MiccienoBanue IOTUYeCKUX CXeM C
WCII0/Ib30BaHMeM TIPOrpaMMHOTO KoMIuiekca Multisim:
Wccnenopanue CII6.BI'TY "BOEHMEX" um. . ®@. YcruHoBa, 2006
TIpe/IJIOKEeHHOTO BapUaHTa (Be1bopoyHoO 110 paszgenam) 6
peanusanuu 3a4a41 KypCoBbIX M. IIpeako. . PIC-MUKPOKOHTPOJIJIEPBI: apXUTEKTypa U
pabor. nporpammupoBanue: CaparoB: ITpodo6pasoranue, 2017 (Crp.
188)
Wrtoro no pazaeny 7 14
Pa3pen 8. Vicnosib30BaHue NOANPOrpaMM npepbiBaHUH B MUKPOKOHTpOJLIEpe.
N3yuenue perucrpa . Mukpocxema ofHOKpUCTanbHOro MUKpo-OBM ¢ BCIIII3Y 9
COCTOSIHUS IPePhIBAHMUI. EEPROM-tuna ¢ CAN u LIN untepdeticamu 1886BESAY,
Co3jlaHue porpamMm Ha K1886BE5AY, 1886BESBY, K1886BESBY, K1886BESBH4:
Assembler B paMKax TeM BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2016 (CTp. 36)
KypCOBBIX paboT. Pacuét M. IIpeako. . PIC-MUKPOKOHTPOJIJIEPBI: apXUTEKTYypa 1 11
OCHOBHBIX 11apaMeTpPOB nporpammupoBanue: CapatoB: ITpodob6pasoranue, 2017 (Crp.
TIPOTrPaMMEI. 154)
Wroro no pa3geny 8 20

Pa3gen 9. OcHOBHbIe IOHATHSA U OPraHu3anys BHyTpeHHel namaT JaHHbIx EEPROM

MHKPOKOHTpO//Iepa.
Amnanus 6710Ka BHyTpeHHeil . MukpocxeMa 0IHOKpUCTaIbHOTO MUKPO-OBM c DCIIII3Y
namsitd EEPROM. EEPROM-tuma ¢ CAN u LIN untepdeiicamu 1886BESAY, 10
K1886BE5AY, 1886BESBY, K1886BESBY, K1886BESBH4:
TIpoBepKa peaymsTaTos pa6ot BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2016 (Ctp. 126)
M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIEpBL: apXUTeKTypa U
nporpamm, pa3paboTaHHBIX B 8
nporpammupoBanue: CapatoB: ITpodobpasoranue, 2017 (Crp.
paMKax TeM KyPCOBBIX paboT. 204)
Wroro no pa3geny 9 18

Pa3pen 10. cnosib30BaHue crieaIbHbIX MO/y/Ied MHKPOKOHTPO/I/Iepa IIPU NNP0eKTHPOBaHNHU

3/IeKTPOHHBIX YCTPOMCTB B3phIBaTeiei.

PexxuM 3HeprocoepekeHust
TP peLIeHnH 3a7au
3/IEKTPOHHBIX B3pbIBaTe/IeH.

. MukpocxeMa 0fHOKpUCTaIbHOro MUKpo-OBM ¢ OCIIT3Y
EEPROM-tumna c CAN u LIN untepdeticamu 1886BESAY,
K1886BESAY, 1886BESBY, K1886BESBY, K1886BESBH4:

OdopmeHne NOSICHATETBHBIX

BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2016 (Ctp. 155)
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3aM1COK, MOAITOTOBKA K
3aIuTe KypCcoBbIX paboT.

M. Ilpeako. . PIC-MUKPOKOHTPOJI/IEPHI: apXUTEKTypa 1
nporpammupoBanue: Caparos: I[Tpodobpa3sosanue, 2017 (Ctp.

359)

Nroro no pasgeny 10

12

16
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IIpunoxenue 3
K paboueii MporpaMme qUCIHTLTHHDI
JUCKPETHBIE 3/IEKTPOHHBIE YCTPOVCTBA B3PbIBATE/IEN

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

*  KOJJIOKBUYM;

e jyabopaTopHasi paboTa;

* BONPOCHI K 3aUeTy;

¢ KypcoBas pabora;

e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e 3auerT;

e muddepeHMPOBAHHBIN 3aUeT.

Kpurepuu onennBanus

JuarHocruueckas: pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e TIpU ITPAaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPaBWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

Konnoxkeuym
IIpoBoguTcs B ycTHOM ¢opMe. Ha Ko/JIOKBMYM BBIHOCUTCS YacTh MaTeprara 3auéTa; OLjeHKa 3a
KOJUIOKBUYM YUUTBIBAeTCsl [IPU BbICTaB/IeHUH 3a4éTa.

OTBeT OL|eHMBAETCS MperoziaBaTesneM I0 UYeThIPEXOa/IbHON CHCTeMe; OIleHMBAIOTCSl KOPPEKTHOCTD U TIOJTHOTa
OTBeTa.

OrjeHKa BBICTaB/SETCS COIVIACHO CJIeYIOLUM KPUTEPHSIM:

«OTJINYHO» - TTTyOOKOe yCBOeHHe MaTepuasa - TIoJHbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTHYeCKU
M3/1araeMbie OTBETHI TIPH BUAOU3MEHEHWH BOTIPOCaA, NPAaBUILHO 000CHOBaHHLIE DellleHws, BiajieHe
Pa3HOCTOPOHHUMU HaBbIKaMU U [IpUeMaMu;

«XOpOIIIO» - 3HAHWE MPOrPaMMHOT0 MaTepurasa - TPaMOTHOE U3JIOKeHKe, 6e3 CyIieCTBeHHBIX HETOUHOCTEH B
OTBeTe Ha BOTPOC, NTPaBI/IbHOE TIPUMeHeHre TeOpeTHUeCKIX 3HaHWH, BilajieHrne HeoOX0JMMBbIMUA HaBbIKaMU
TIPY BBITIOJIHEHUM NTPaKTUYeCKUX 3a7ay;

«Y[,0BIIeTBOPUTE/ILHO» - YCBOEHNEe OCHOBHOTO MaTepuaJia - IIpU OTBeTe [I0MyCKaltoTCsl HETOUHOCTH,
He/I0CTaTOYHO MpaBu/ibHbIe (POPMYIMPOBKY, HapyllleHe 10C/Ie0BaTeTbHOCTH B U3/I0)KeHWU MaTepuaiia,
3aTpy[HeHUs! B BBIIIO/IHEHUU NIpaKTUUYeCKUX 3aJaHui;

«HEyIOB/IETBOPUTEHLHO» - He3HaHWe MaTepuasa, TPy OTBeTe BO3HUKAIOT OMIMOKH, 3aTPYy/IHEHHS TPH
BBITIOTHEHUH TIPAKTUUECKHUX PaboT.

ITo pe3ynbraram caun 00yJaroMcs KO/UTIOKBAYMa TIperofiaBaTesib BhICTAB/IsIeT OL[EHKY COTJIaCHO
BbIIIIeyKa3aHHBIM KPUTEPUSIM, TIPHA 3TOM KOHTPOBHOE MePOIIPUsITUe CUMTAETCS YCIIeIIHO MPOiIeHHbIM B
C/lydae ro/lydeHus: 00yuaroIuMCst OLIEHKH He HIDKE, ueM "yIOB/IeTBOPUTE/IBHO.

I[TepeueHb BHIHOCHMBIX Ha KOJUIOKBUYM BOIIPOCOB NIPUBEZIEH B MaTeprasiax yueOHO-MeTOANYeCKOro KOMITIEKCa.

JIaGoparopHas pabora

Ha niepBoM 3aHSITHH [IJ1s1 BCEH TPYIIITbI TPOBOJUTCS MHCTPYKTa)K Ha paboueM MecTe 10 TpaBu/IamM
cobmrofieHus TpebOBaHU MO TeXHUKK 0e30TIaCHOCTH U O MOPSiZIKe /I0MycKa K labopaTopHbIM paboTaM. B
KHUTe yJyeTa MepBUYHOr0 MHCTPYKTaXKa KaXK/Iblii 00yJaroIuiics paCiyChIBaeTCst 1Mo (aKTy TPOBeJeHus]
WHCTPYKTaka 3TOT0 BU/a.
OOyuaroimMcst Coo0IIaeTCs MOPSIZIOK A0y CKa, BBITIOMHEHHS U 3all[UThI J1ab0paTOpHbIX paboT. Ipu
Heo0X0AMMOCTH TpyIINa 00yuaroIuxcs pa3druBaeTcst Ha Opurazbl 1o 2-3 uejoBeka. OOyUaroMMCs BbIIAIOTCS
3a/1aHus1 U O/1aHKK OTUYeTOB. [IOMyCKOM K BBITOJTHEHHEO JIP B/ISIeTCs TPaBU/IbHO 3arl0/IHEHHBIN O/1aHK OTueTa.
TTpaBU/ILHOCTD 3aro/IHeHHUsT 6/1aHKa OTUeTa U J0MyCK K BBIMOIHEHUIO paboT OCYIIeCTB/ISIeT MPerojaBaTeib.

OreHKa KaueCTBa BBINOHEHHs 1ab0paTopHO# paboThI OCYIeCTB/ISETCS MPerofiaBaTesieM 110
yeThIpExOa/IbHON chcTeMe. B ciyuae, ecyii 0TBeThI 00yUaroIerocsi BO BpeMsi 3alliUThl COOTBETCTBYIOT
yKa3aHHbIM TpebOBaHUsIM, 00yYaroIIMICs MoyYaeT MaKCMMa/IbHOe KOJIMYeCTBO OasuioB.
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Or11eHUBAIOTCS YMeHUe TIPUMEHUTD TI0TyUeHHbIe TeOPeTUUeCKUEe 3HAHUS, COOTEO/IeHUe TTPAaBUIT TEXHUKH
0e301acHOCTH, CBOeBPEMEHHOCTH BBITO/THEHHS JTAaO0OPaTOPHBIX PaboT.

OCHOBaHUSIMHU [IJ1s1 CHYDKEHUsI KOJTMUeCTBa 0asljioB B ivaria3oHe OT "OT/IMYHO" JI0 "HEY/IOB/IETBOPUTETBHO"
SIBJISTFOTCSL:

- HeOpeXXHOEe BBITIOJIHEHHE,

- IOBEPXHOCTHBIE, HETIPOZIyMaHHbBIE OTBETHI BLIBO/IBI TI0 pe3y/ibTaTaM paboThI,

- HeBepHbIe OTBETHI Ha BOTIPOCHI TIPETO/IaBaTeIs.

KoHTpOo/IbHOE MEPOTIPUSTHE CUUTAETCS MTPOHIEHHBIM TIPH OTCYTCTBUM y 00yUaroIIerocsi OTMETOK
"HeyI0B/IETBOPUTETLHO" 3a 1abopaTopHbIe pabOoTHI.

Bomnpockl K 3auety
ITepeueHb BONPOCOB K 3a4éTy NPUBE/EH B MaTepranax yueOHO-MeTOUeCKOro KOMILIeKCa.

KypcoBas pa6ora
TeMbI KypcOBBIX paboT 00yuaroriyecst BBIOMPAroT B MepBble [iBe Hele/u MoC/Ie Hayasla CeMecTpa.
OO6yuaroreMycst TIpe/iiaraeTcst OIpe/ie/IUTh ITATHOCTh BBIMOTHEHHUs paboThL.

3ammuTa KypcoBoi paboThI TPOBOAUTCS Ha 3aHSATUN B IPUCYTCTBUU 00yYaloIUXCsl B TTEPUOA, 3aUéTHOU HeJiesTH,
6o Tpero/iaBaTeito (B C/iydae, eC/d 3alyUTa TPOBOJUTCS TIOC/Ie OKOHUAHUS CEMECTPA B MEPUOJ
9K3aMeHalOHHOW CeCcCru).

TpeboBaHMs K BBIIIOTHEHHUIO KyPCOBOM paboTh:

- 06béM He MeHee 10 cTpaHHL] TTe4aTHOTO TeKcTa (0e3 yuéta TUTY/IBHOTO JIMCTA, MPUIOKEHUH, CIIFCKa
WCTO/Ib30BaHHBIX NCTOUHHKOB U OTVIaBJIEHMs),

- 00s13aTeIbHO BK/TIOUEHHWE B COCTAaB KypCOBOM paboThl 5-8 rpadyiueckux WMOCTpaluii (DUCYHKU, UEPTEXKH,
cranpl /sl JeMOHCTpaLyu U T.IL.),

- 00s13aTe/IbHO UCTIO/Ib30BaHKE B MPOLIECCE BHIMIOTHEHUS HE MeHee TPEX 0TeUeCTBEHHBIX U OZIHOTO
3apy0e)KHOTO UCTOYHHMKOB MH(OPMALU, ONyOIMKOBaHHBIX B rociaeanye 10 ner,

- ocTasbHBIe TpeboBaHUs K 0)OPMIIEHHIO COT/IACHO [IEUCTBYIOIEMY Ha MOMEHT BBITIOJTHEHUS] KypCOBOU
paboTel [TosiokeHHIO TI0 CcofiepKaHuo, 0hOPMIIEHHUIO OPTaHU3AL[UH BLITIOJTHEHUS U 3aLUThHI KyPCOBBIX
MPOEKTOB U KYPCOBBIX paboT.

KOHTpO/b TEKYIEro BhIOHEHHS Pa3Zie/ioB KYPCOBOUM pabOoThI MPOBOAUTCS €XXEHEIe/TIbHO B TEUEHHEe CeMecTpa.
3ammra KypcoBoi paboThl MPOXOAUT B (hopMe Z0K/Iaza 00ydarolierocs o BHITIOTHEHHOM paboTe U
ZIeMOHCTpPAL|M TpaduyecKkoro MaTepyana pPyKOBOJUTETIO.

Pe3ynbTaThl 3alUThl KYPCOBOM PabOTHI OTIPe/Ie/ISIOTCS OLIEHKAMU «OT/IHUHO», «XOPOIIIO»,
«Y/IOBJIETBOPUTEILHO», «HE 3alUTH». KypcoBas paboTa OIleHUBAeTCS B IEHb 3aIIUThL

OLleHKa «OT/IMYHO» BBICTABISIETCS 3a KYPCOBYIO paboTy, KOTOpasi HOCUT UCC/IeA0BaTeNbCKHUN XapaKTep, UMeeT
IPaMOTHO U3/I0’KEHHYIO TeOPeTUYeCKYIO I71aBy, IMTyOOKHUM aHa/Iu3, IOTUIHOe, TT0C/Ie/loBaTe/TbHOe U3/I0KeH e
Marepuasa C COOTBETCTBYIOIMMHU BBIBOZAMHU U 000CHOBAaHHBIMU MPeJI0KEeHUSIMA, UMEFOLUMH TIPAaKTHYeCKYHO
3HAUMMOCTB. [Ipor3Be/jEHHBIE PaCUéThl BBITOITHEHbI IIPAaBU/ILHO U B ITOJHOM 00béMe. PaboTa BbINosHeHa B
yCTaHOB/IEHHBIM CPOK, I'PAMOTHBIM s13bIKOM. OopMiieH1e COOTBETCTBYeT [1eMCTBYIOIIMM CTaHjapTaM,
COTIPOBOXKZAETCS OCTAaTOUHBIM 00BEMOM Tab/IMUHOTO U TpadhruecKoro MaTepyania.

ITpwu 3ammTe KypcoBoi paboThl 00yJaroiuiics rnokasbiBaeT rybokoe 3HaHWe BOMPOCOB TeMBI, CBOOOAHO
OTiepUpyeT JaHHBIMU UCCIIe]OBaHMs], BHOCUT 000CHOBaHHLIe TIPe/IJIO’KEHHS], @ BO BpeMsl IOK/1a[ia UCTIO/b3yeT
Har/siiHbIe TOCo0us (TabMULBl, CXeMBI, TPaQUKU U T.11.), AAET UETKUE W apryMeHTUPOBaHHbIE OTBETHI Ha
BOIIPOCH.

O1eHKa «XOPOLI0» BBICTAB/ISIETCS 3a KYPCOBYIO PaboTy, KOTOpasi HOCHT MCC/Ie/JOBaTe/TbCKHI XapakTep, UMeeT
IPaMOTHO U3/I0’KEHHYIO TeOpeTUYeCKYIO I71aBy, IIPOBe/IEH OCTAaTOYHO MOAPOOHBIN aHaM3, IOC/Iei0BaTe/IbHOe
M3JI0)KeHHe MaTepuasa C COOTBETCTBYIOIMMU BBIBOZAMH, OFHAKO aHa/Iu3 UCTOUHUKOB HEII0/IHbIN, BHIBO/bI
He/J0CTaTOYHO apryMeHTHUPOBaHbI, B CTPYKTYPe U COfiep>KaHUK paboThl eCTh OT/e/NbHbBIE TTOTPeIIHOCTH, He
MMeolie IPUHLIMNMA/ABHOIO XapaKkTepa.

ITpu 3amuTe KypcoBoil paboThI CTYZIeHT MOKa3bIBaeT 3HaHKe BOIIPOCOB TEMBI, OTIePUPYeET IaHHBIMU
WCCJIe/J0BaHMs, BHOCHUT TIPE/JI0XKEeHUs 110 TeMe MCCIef0BaHus, BO BpeMs [JOK/Ia/ia UCIIONb3yeT HalIsiZiHbIe
noco6ust (TabsHLIbl, CXeMbl, rpaUKH U T.I1.) UM pa3JaToOuHbId MaTepurall, 6e3 0CoObIX 3aTpyjHeHHUI OTBeYaeT
Ha M0CTaB/IeHHbIe BOTIPOCHI.

OrleHKa «y/|0B/IeTBOPUTEILHO» BBICTAB/ISIETCS 32 KYPCOBYIO PabOTYy, KOTOpasi HOCUT UCCIIe/I0BaTeTbCKUN WITH
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OTHCaTe/TbHBIN XapakTep, UMeeT TeOPETUUeCKYHO I71aBy, 0a3upyeTcs Ha PAaKTHUeCKOM MaTepHasie, OIHaKO
TPOCMaTPUBAETCS HEeTloC/Ie[J0BaTe/TbHOCTh U3/I0’KEHHS MaTepyasia, aHau3 NCTOUHUKOB TTOAMeHeH
6ubmiorpadrueckrm 0630poM, JOKyMeHTabHasi 0CHOBa paboTkI MpefcTaBieHa HelocTaTouHo. [IpoBenéHHOe
HccrieJoBaHNe COZIEPKUT TIOBEePXHOCTHBIN aHa/i3, BEIBO/bl HEKOHKPETHBI, peKOMeHJalliK C1a0do
apryMeHTHPOBaHbI, B 0(hopMJIeHHH paboThl IMEFOTCS TIOTPELTHOCTH, CPOKH BBITIO/IHEHHS] pab0ThI HApYIIEHbI.
[Tpu 3ammTe KypCcoOBOM paboThI CTY/IEHT MPOSIB/ISIET HEyBePeHHOCTh, TTOKa3bIBaeT c1aboe 3HaHUe BOMIPOCOB
TeMbI, He BCeT/a AaéT UCUepIibIBaloIiyie apryMeHTHUPOBaHHbIE OTBEThI HA 3alaHHbIe BOTIPOCHI.

OrleHKa «He 3all[UTU/I» BBICTAB/ISIETCS 32 KYPCOBYIO paboTy, KOTOpasi He COOTBETCTBYET 3asiB/IEHHOU TeMe, He
“MeeT aHa/u3a, He 0TBeuaeT TpeOOBAHUSAM, U3/0KEHHBIM B METOAUUECKUX YKa3aHUsAX. BhIBO/BI He
COOTBETCTBYIOT U3/IOKEHHOMY MaTepHrasly Wik OTCYTCTBYIOT. [1pH 3aIiyTe KypCoBoii paboThl 06yUarouics
3aTPYJHSETCS OTBeYaTh Ha II0CTaB/IeHHBIe BOIIPOCHI 10 TeMe, He 3HaeT TeOPHH BOIIPOCa, P OTBETe J0MyCKaeT
CyljecTBeHHbIe OOk, [Ipu 3aIuTe He UCMO/b3YOTCS HarIsifHbIe TIOCo0Ous (TabuIbl, CXeMbl, TPAQUKH U
T.IL.).

KypcoBasi paboTa He MO)KeT OBbITh MIPUHSATA U TIOJJ/IEXUT J0pabOTKe B C/iyyae, ecyiu:

- oopmsieHre pabOThI He COOTBETCTBYET JeHCTBYIOI[eMy Ha MOMEHT BBITIOJTHEHHSI KypCOBOM paboThl
[TonoskeHuto 10 COZepkaHnto, 0(OPM/IEHUI0 OpraHU3ally BbITIO/HEHUS U 3all{UThI KyPCOBBIX [IPOEKTOB U
KyPCOBBIX pabor,

- cozlepKaTesibHas YaCTh U BBIBO/IBI 0 pe3y/bTaTaM paboThl He COOTBETCTBYET 33/IaHHI0 Ha BBITIOTHEHHe
KypCOBOM paboThl,

- B paboTe OTCyTCTBYeT HeoOX0AMMBIN rpadruecKrii MaTepual,

- TIpYBe/IEHHBIE Pe3y/bTaThl CBU/ETELCTBYIOT O HeMPaBWIbHON 00pabOTKe pe3y/bTaToB U3MepeHU Win
pacyéTos.

ITo pe3ynbTaTaM BhITOTHEHHS 00yUYarOIUMCs KypCOBOH paboThl (MM e€ OKOHYATeTbHOM I0paboTKH)
TIperofiaBaresib CTaBUT Ha TUTY/ILHOM JIMCTe paboThI OLeHKY COIVIACHO BhIlIeyKa3aHHBIM KPUTEPUSIM, TIPH 3TOM
KOHTPOJIbHOE MEepOIIPUSTHE CUMTALTCS YCIELTHO MPOIeHHBIM B C/Ty4ae ToiyueHus1 00yJaroMest OLleHKH He
HIDKe, UeM «yI0B/IeTBOPUTETLHOY.

[TepeueHsb TeM KypCOBBIX pabOT NPUBE/IEH B MaTepUasax yueOHO-MeToAMYeCcKOro KOMIIIeKCa.

Tema /1711 KypCOBOTO NPO€EKTa BbiiaeTcs 1o BapriaHTam. O61ijee 3a/jaHue A/1s1 CTYIeHTOB: pa3paboTKa
371eKTpoHHOT0 6710Ka BY, anroputm pabotel BY, cxema snekrpuueckasi IpUHLUMIIMAIbHAS, TEKCT TPOrPaMMBI.
I[To BapuaHTaM CTyAeHTaM BbIZAeTCs pa3/iMuHasi YacToTa paboThl KOHTPOJUIEpPa, BpeMsi paboThl, yCTaHOBKA.

Bonpocs! k guddepeHUpoBaHHOMY 3aueTy
[Tepeuens BompocoB K AuddepeHLIIPOBAHHOMY 3a4éTy MPUBEAEH B MaTepranax yueOHo-
MeMTO/UeCKOr0 KOMILIeKca.

3auert

ITo pelienuto npenogasaresisi OCHOBAHUEM [ MIOJIyUeHHS 3auéTa SAB/ISIEeTCS yCIeIHOe U
CBOEBPEMEHHOE TTPOXOXK/IeHHE 00yUaroIUMCS BCEX BU/IOB KOHTPO/IBHBIX MEPOTPUATUM, MPelyCMOTPEHHBIX
paboueii porpamMmoi AUCIUITUHBI.

O]_[eHKa «3a4TeHO» BBICTAB/IAETCA o6yqa}0memyc;1, eC/Id: OH 3HaeT OCHOBHLI€ OIlpe/ie/ieHus, 110CjieqoBaTe/IeH B
H3/I0)KeHUH MaTepuasia, JeMOHCTPUpyeT 6a30BbIe 3HAHUSA AOUCLUIIIMHEBI, BilajieeT HEO6XO,ELI/IMBIMI/I YMEHUAMHU U
HaBBIKAMU TIPU BBITIOJTHEHUU MMPAKTUUECKUX BHAEIHI/If/'I.

OlieHKa «He 3a4TeHO» BbICTaB/IsIeTCsl 00yUarolleMycsl, eC/i: OH He 3HaeT OCHOBHbIX OIpe/ie/ieHUH,
HerocsiefioBaTesieH U COMBUMB B U3/IOKEHUM MaTepurasa, He 00/afiaeT onpe/ie/ieHHOM CCTeMOol 3HaHHUi 110
JWCLMTUIMHE, He B TI0JIHOW Mepe BiiaZieeT HeoOX0MMbIMM YMEeHHUSIMU 1 HaBBIKAMU TP BBITTOTHEHUH
MPaKTUYeCKUX 3aJaHNH.

OLleHKa KaueCTBa MOArOTOBKY 00yYaroLMXCsl OCYILeCTBIISIETCS MPeTojaBaTesieM C yUeTOM CJIeYIOIINX
(hakTopoB:

- COOTBETCTBHE COJIep>KaHWsI OTBETa TeMe, yKa3aHHOU B OusieTe;

- IOTUYHOCTH ¥ TOC/Ie[IOBaTeIbHOCTh B U3/I0KEHWW MaTepyaia;

- KOPPEKTHOE U3/I0KeHHe OCHOBHBIX TIOJIOXKEHUM, MX TeOPeTHUECKOe 000CHOBAHUE U O0BSICHEHUE,;

- CrioCcoBHOCTh K aHa/M3y U 000011ieHHI0 HH(MOPMAI[MOHHOTO MaTepyaa, yMeHHe U3BjieKaTh UH(opMaliuio,
COOTBETCTBYIOL[YIO [TOCTaB/IeHHOM 3a/1aue;

- 000CHOBAaHHOCTb BLIBO/IOB.
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I[Tpu yCc/10BYH MTOJTHOTO U CBOEBPEMEHHOTO BBITIOJTHEHHS BCEX MPEIyCMOTPEHHBIX paboueii mporpaMmoi
JTUCIWTTMHBI KOHTPOJIBHBIX MEPOTPUSTHN [0y CKaeTCst 0(hOPMIISTh 3aUéT 10 AUCLIMTIIMHE Ha OCHOBaHUU
TectrpoBanusi: 20 BorpocoB, 45 MuHyT. IIpoLieypa npoBefieHus ¥ KpUTEPHUH OL|eHWBaHWsI aHAJIOTUUHBI
TeCTHPOBAHUIO, Pean3yeMoMy B TPOLieCCe TIPOXOXK/eH s pyOeXXKHOM aTTecTalum

JuddepennmpoBaHHbIii 3aueT

OneHKa BBICTABISIETCS COTTIACHO CJIEYIOIIM KPUTEPHSIM:
«OT/IMYHO» - [TyDOKOe yCBOeHHe MaTepualia - IoJIHble, 10C/Ie[joBaTe/IbHble, TPAMOTHbIE 1 JIOTHYeCKU
M3/1araeMbie OTBETHI TIPU BUAOU3MeHEHWH BOTIPOCa, NPaBUILHO 000CHOBaHHLIE PeIleHws, BiajieHre
Pa3HOCTOPOHHNMMM HaBbIKaM{ U TIpHeMaMH;
«XOpOLIO» - 3HAHHe TIPOrPaMMHOT0 MaTepHasa - FPaMOTHOe H37I0)KeHHe, 0e3 CyIjeCTBeHHBIX HETOUHOCTEeH B
OTBeTe Ha BOTPOC, NTPaBI/IbHOE TIPUMeHEeHre TeOpeTHUeCKUX 3HaHWH, BilajieHrne HeoOX0MMBbIMUA HaBbIKaMU
TIpY BBITIOIHEHWH MPAKTUUeCKUX 3a71au;
«Y/I0B/IETBOPUTE/ILHO» - YCBOEHHE OCHOBHOI'O MaTepuaJa - IIPU OTBeTe [OIyCKatTCsl HETOYHOCTH,
He/I0OCTaTOYHO TPaBU/IbHBIE (OPMY/IUPOBKH, HapyILIEHHe TT0C/IeI0BaTeTbHOCTH B
M3/10)KeHUM MarepHasa, 3aTpyJHeH s B BBIMOJIHEHNUH TIPAaKTHUEeCKUX 3a/laHui;
«HEeY/|0BIIeTBOPUTE/ILHO» - He3HAHUe MaTepyasia, TIpY OTBeTe BO3HHUKAIOT OLIMOKH, 3aTPYAHEHHUS 1Py
BBITIOTHEHUH TIPAKTUUECKHUX PaboT.

[Tpu yc/10BUM MOTHOTO ¥ CBOEBPEMEHHOT'O BBITIOJTHEHHS BCEX TIPEYCMOTPEHHBIX paboueit mporpaMmmoi
JUCLIUTIIMHBI KOHTPOBHBIX MEPOTIPUATHIN A0IyCcKaeTcst oOpMIISTE 3aUéT T0 JUCLUIUIMHE HAa OCHOBAaHUH
TectupoBaHusi: 20 Borpocos, 45 MuHyT. [1polieypa npoBefieHrsl M KpUTEPUH OL|eHUBaHUS aHaIOTUUHbI
TeCTUPOBAHUIO, Peaj3yeMoMy B TIPOIeCCe TIPOXOXK/eHUsT pyOeXKHOM aTTecTalum
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pesn 1. IlonaTtue
AMCKPETHBIX CHCTEM B
4 | 8 |mekTpoHHBIX 27013 6| 3 | 4 | 14 | 5 | 5 |/laboparopas padora,
o Konnoksuym
ycTpoMcTBax
B3pbIBaTe/IeH.
Pazpnen 2. OcHOBHBIE
XapaKTepPUCTHKH U
cnenMaTM3UpPOBaHHbIE TlaGoparopHas paGora
4 | 8 |Bo3aMoXHOCTH 31 /15, 8| 3 | 4 | 16 [15] 15 DaToprias pabora,
Kosnoxksuym
MHKPOCXeMbI
O/{HOKPHCTA/IbHOTO
MHUKpPo-OBM.
Pa3pen 3.
Vcnosn3osanue JTaboparopHas pabora
4 | 8 |BcTpoenHsIx 28 /14| 6| 4 | 4 | 14 | 10| 10 DaTOpHasi paboTd,
o Konnoksuym
TaliMepoB/CYETUHKOB
MHKPOKOHTpOJ/Iepa.
Pazpnen 4. OcHOBHBIE
MOHATHS
4 | 8 |oprammzanuu mamatu | 30 | 14 | 8 4 2 16 | 15 | 15 | JlabopaTopHasi paboTa
B
MHKPOKOHTpPOJ/Iepax.
Pazpgen 5.
Ncnonb3oBanue
4 | g [MOPTOB BBOJA-BBIBOAA| o | |5 | ¢ 3 3 16 5 | s JTabopatopHas paboTa,
AJISI IpHeMa U Borpockl K 3aueTy
nepejauu
uH(popMaIuu.
Bcero 3a 8 cemecTp 144 | 68 | 34 | 17 17 76 | 50 | 50
Pa3pen 6.
Ncnonb3oBanue npu
MOCTPOEHHH
/IeKTPOHHBIX JlaboparopHasi paboTa,
5 | 9 |ycTpoiicTB Mmopyns 25|13 | 6 3 4 12 | 10 | 10 Kypcogas pabora,
YHHBEPCaTbHOI0 KosnokBruym
CHHXPOHHO-
ACHHXPOHHOT'0
npueMornepeAaTYHKa.
Pa3gen 7. AHA/I0roBo- JTabopatopHas paboTa,
5 | 9 |undposoit 27 | 13 | 6 3 4 14 | 10 | 10 KypcoBas pabora,
npeoGpa3oBareb. KosiokBruym
Pa3pen 8.
Vcnosn3oanme JlaboparopHas pabora
5 | 9 |mogmporpamm 33,13/ 6| 4 | 3 | 20 |10/ 10 paTOpHai paboTd,
. KypcoBas pabora
npepbIBaHMii B
MHKPOKOHTPOJI/IEpe.
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Pazpnen 9. OcHOBHBIE
TMOHATHS U
opraHu3anus
BHYTPeHHell TaMATH
nanabix EEPROM
MUKPOKOHTpoOJ/I/Iepa.

33

15

18

10

10

JTabopatopHas paboTa,
Kypcogas pabora

Pa3pen 10.
Ncnonn3oBaHue
crerfdaabHbIX
MopyJ/ieu

9 |MMKpOKOHTpO/I/Iepa
MPH NPOEKTHPOBAaHUH
TIeKTPOHHBIX
YCTPOMCTB
B3pbIBaTe/iel.

26

14

12

10

10

JlabopatopHas paboTa,
Kypcogas pabora,
Bormpocs! k
nudbepeHIIPOBAHHOMY
3aueTy

Bcero 3a 9 cemectp

144

68

34

17

17

76

50

50

Bcero no gucuuIuinHe

288

136

68

34

34

152

100

100
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Kputepuu oneHuBaHus

IICK-14

Bonpocbl omkpbimozo muna:
Ne 1 Crery IMCUUIIIMHA
Ne 2 Crier1 IUCITUTIIMHA
Ne 3 Crier1 IUCITUTIIMHA
Ne 4 Crney AUCLUITIMHA
Ne 5 Criert IUCIIUTITHA
Ne 6 Crier; IUCIUTITMHA
Ne 7 Crier IUCIUTIITMHA
Ne 8 Crel AUCIUTIIMHA
Ne 9 Criel1 IUCITUTITHA
Ne 10 Crney AUCLUIIIMHA

Bonpocbl 3aKkpbimo2o muna:
Ne 1 Crier; IUCIUTITMHA
Ne 2 Crier; IUCIUTIITHA
Ne 3 Criery I¥CIUIIMHA
Ne 4 Criel1 IUCITUTITMHA
Ne 5 Criel1 IUCITUTIIMHA
Ne 6 Crnew AUCLUIIIMHA
Ne 7 Crner AUCLUITIMHA
Ne 8 Crier; IUCIUTITMHA
Ne 9 Crier; IUCIUTIITMHA
Ne 10 Crel AUCIUIIIMHA

IICK-15

Bonpocbl omkpbimozo muna:
Ne 1 Criel1 IUCITUTITHA
Ne 2 Crney AUCLUIIIMHA
Ne 3 Crney AUCLUITIMHA
Ne 4 Crner AUCLUITIMHA
Ne 5 Crier; IUCIUMTIITMHA
Ne 6 Crier IMCIUIIMHA
Ne 7 Criel1 IUCITUTITHA
Ne 8 Crier1 IUCITUTITMHA
Ne 9 Crney, AUCLUITIMHA
Ne 10 Crner| AUCLUITIMHA

Bonpocbl 3aKkpbimo2o muna:
Ne 1 Crier; IUCIUTIITMHA
Ne 2 Criery IvCUUIIMHA
Ne 3 Criel] AUCIUTI/IVHA
Ne 4 Crnel AUCLUIIIMHA
Ne 5 Crney AUCLUIIIMHA
Ne 6 Crier; IUCIIUTITMHA
Ne 7 Crier; IUCIUTITMHA
Ne 8 Criery IMCIUIIIMHA
Ne 9 Criel1 IUCITUTITHA
Ne 10 Crier1 IUCITUTITHA

23



