





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:

[1CK-14 — Bnageet MeTofjaMH NPOEKTUPOBAaHNS M KOHCTPYMPOBaHMs B3phIBaTe/eil pa3MMyHOro Ha3HaueHust
IICK-15 — crnocobHOCTh /IeMOHCTPUPOBAaTh 3HAHWS TPHHIUIOB JIEMCTBUS B3pbiBaTeeldl U UX
(yHKLIMOHUPOBaHHS

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

3HAHUA:

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
yCTpoicTBaMuy;

YMeHUs1:

yMeHre 0OOCHOBBIBaTh TpPeOOBaHMS K MHUKPOIIPOLIECCOPHBIM CHCTEMAaM B3pbIBaTe/edl pa3/IMuHOro
Ha3HAueHMsI;

aHA/IM3MPOBaTh CHUCTEMY KOMaH/ MMKPOIPOIleCCOpa M CO3/laBaThb Ha €€ OCHOBE CTPYKTYPY
MHKPOTIPOLIECCOPHOI CUCTEMBI /I/Is PellieH s TPaKTUUeCKUX 3a/1au BO B3PhIBATe/IsIX Pa3/IMuHOr0 Ha3HAUEHHS;

HABbIKU:

paboTa ¢ HayYHO-TEXHUUECKOM JIUTepPaTypoi U yueOHBIMU 1T0COOUSAMM;

0000I11IeHe, COTIOCTAB/IeHHE U CUCTeMATH3aL1s JaHHbIX.
IICK-15

3HAHUA:

COBPEMEHHOE COCTOSIHME U TEHJEHIIMM Ppa3BUTHsS apXUTEKTyp MMKPOIPOIIECCOPHBIX CHUCTEM,
MIPUMEHSIEMBIX B KOHCTPYKIIUAX B3phIBaTe/Ie Pa3IMuHOr0 Ha3HAUEHMUS;

TIPUHLIUTIBL TOCTPOEHMS ¥ (YHKIIMOHUPOBAHUS BBIUMC/IMTEIBLHEIX YCTPOWMCTB U MHKPOITPOL|ECCOPHBIX
CUCTEM, PUMEHSIEMBIX B KOHCTPYKILIMSIX B3pbIBaTe/el pa3IMuHOrO Ha3HAUeHus;

YMeHuUsi:

TPUMEHSATh W3yUeHHbIe TPUHIUIBI W METOAbI /I aHa/lu3a BLIUMC/IMTENBHBIX TIPOLECCOB BO
B3phIBATE/IAX PA3JTUUHOTO HA3HAUEHHS], U /I OIIeHKH MX paboToCroCcoOHOCTH;

HABbIKU:

MIPOrpaMMMPOBAHKE CHCTEMbI TIpEPhIBAHMI U TIPSMOTO JOCTYIIA B TIAMSTh;

COCTaBJ/IeHHe TIPOrpamMM YIIpaB/ieHus pab0TOM MUKPOIPOLIeCCOPHOM CUCTEMBI B MAILIMHHBIX KOJlaX U Ha
accembinepe.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctynmisa IUCKPETHBIE 3JIEKTPOHHBIE YCTPOYICTBA B3PBIBATEJ/IEM siBnstercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 10 HamnpasyieHuto 17.05.01 boenpunachk! u 83pbigamentu.

Cogeprxanue JVCLUTI/INHEBI ABJISAETCA JIOTUYeCKUM IPOAO/DKeHHEeM JVICLIUTITIVH:
NH®OPMAIIIOHHBIE TEXHOJIOT N 14| TITPOTPAMMUAPOBAHUE, OCHOBBI
KOHCTPYUPOBAHUS, ®PU3NUYECKHUE OCHOBBI B/IVDKHEM JIOKAIIVN, TEOPETUYECKUE
OCHOBBI B3PBIBATEJ/IEM, TEOPETUUECKHUE OCHOBBI PAJJUOTEXHUKH, AHAJIU3
KOHCTPYKIIVI B3PHIBATEJIEI.

Copep>kaHue IUCLUIUIMHBI SIBJsieTCs 0CHOBOM A ocBoeHust gucuuiuivd: IPOEKTUPOBAHUE N
MO/JIEJTMPOBAHUE J/IEKTPOMEXAHUYECKHNX B3PBIBATEJIEV, ITPOEKTUPOBAHUE U
MOJAE/INPOBAHUE JJIEKTPOHHBIX B3PBIBATEJIEN, CUCTEMBI
ABTOMATU3NPOBAHHOI'O TPOEKTUPOBAHNSA CPE/ICTB IIOPAKEHUS.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-11 — CrniocobeH OpUeHTUPOBAThLCS B IPOOJIEMHBIX CUTYAl[USIX M PEIIaTh CI0XKHbIE BOMIPOCHI
TIPOEKTUPOBAHWSI, TPOU3BO/CTBA, UCTILITAHUS 1 SKCTITyaTalii OOeNpUITacoB 1 B3pbIBaTe/ield pa3TMuyHOro
TUTA ¥ Ha3HaYeHUs!

¢ OIIK-12 — CriocobeH KaueCTBeHHO W KOIMUeCTBEHHO OLIEHUBATh Pe3y/bTaThl, MaTeMaTHueCKH
(hopMy/nMpoBaTh IOCTAHOBKY 3aJ,aul U pe3y/bTaThl ee pellleHus IPUMeHUTeIbHO K IPOeKTHPOBaHUIO,
TIPOM3BO/ICTBY, UCTILITAHUSIM U 9KCIUTyaTaljiy 60enpHIiacoB 1 B3pbIBaTesieli pa3/IMyHoro THIa U
Ha3HaueHWs

¢ OIIK-15 — CriocobeH 4eTKo GOpMY/IUPOBATh 1&JTH U 3a/Iaul NMPOEKTHBIX MPOLIeAYP, BKIOUas
pa3paboTKy TaKTHKO-TeXHHUeCKMX 3a/laHii Ha TIPOeKTUPOBaHUe O0erpuIiacoB v B3pbIBaTesieit
pa3/IMYHOrO TUMNAa U Ha3HayeHHst

¢ OIIK-3 — CriocobeH NoOHUMaTh CYIIHOCTh 1 3HaueHWe HH(GOPMAL[UU B Pa3BUTHU COBPEMEHHOTO
MH(OPMAaILIMOHHOTO 00I1leCTBa, 0CO3HABATh OMACHOCTH U YTPO3bl, BO3HUKAIOILHE B [TPOL{eCCe ITOT0
pasBuTHs, COOMOaTh OCHOBHBIE TPeOoBaHMs MH(POPMALIIOHHOM 6e301acHOCTH, B TOM YHC/Ie 3aIljUThI
rOCyJapCTBEHHOU TalHbI

¢ OIIK-6 — CrniocobeH UCIOMb30BaTh B MH)KEHEPHOM IeATe/TbHOCTH MEeTOAbI, CTIOCOOBI U Cpe/iCTBa
TIOTyYeH!s, XpaHeHusl, repepaboTKu HH(OPMAaLMK C UCTIONb30BaHHEM COBPeMEeHHBIX MH(OPMAIIMOHHBIX
TeXHOJIOT Ui

¢ OIIK-7 — CrniocobeH aHa/lM3MpOBaTh TEKylliee COCTOsIHME U TeH/IEHIIUU Pa3BUTHS OPY)KHUS U CUCTEM
BOODY>KEHUSI

¢ OIIK-8 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHN U
WCII0/Tb30BaTh WX TIPH PelleHuH 3aZad podeCcCHOHaAIBHOM AesaTebHOCTH

¢ [1K-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOMCKY UCTOYHUKOB MH(GOPMaLUy 1
JlaHHBIX, BOCIIPUSTHIO, aHaJIM3Y, 3allOMUHAHUIO0 U Tlepeiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TaKXKe C IOMOIIbI0 a/TOPUTMOB IIpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INUHbIX UCTOYHHKOB
JJAHHBIMU C 11e/1bt0 3¢ QeKTUBHOIO UCII0/Ib30BaHUsI II0/TyueHHONW MH(OpMaLU AJIs1 pelleHus 3a/a4y

¢ TICK-13 — CniocobeH oprveHTHUPOBAThCA B MHOTOOOPa3uH IMHAMUYeCKUX BO3/IEMCTBUI Ha pa3/iUuHbIe
B3pBIBaTe/IM Ha BCeX dTanax ux (yHKLHMOHUPOBAHUS U SKCIUTyaTaL[|u

e JICK-14 — Bnafeet MeToiaMi NPOEKTHPOBaHUS ¥ KOHCTPYHPOBaHUS B3pbIBaTesiell pa3IMuHOro
Ha3HaueHUs

¢ TICK-15 — Crioco6eH IeMOHCTPHPOBATh 3HAHMS TIPUHIIUIIOB 1eHCTBUS B3pbIBaTe/IeH U UX
(YHKLIMOHUPOBaHUS

e TICK-16 — BnageeT 0CHOBHBIMU METO[AMH pacueTa CUCTeM IpeloXpaHeHUsl B3pbIBaTesien

¢ [ICK-18 — CniocobeH feMOHCTPUPOBAThL 3HaHUs CrI0cO00B TNiepesjaurt MH(OPMALIMKU Ha B3phIBaTey B
nipotiecce Ux 60eBOro NMpUMeHeHUsI

¢ TICK-8 — BiiasieeT MeTogamMu pa3pabOTKU IMPOEKTHOU JOKYMEHTAIMU U MPOBEIeHUs TEXHUUE CKUX
pacueToB, ONTUMU3AL{MM TIPOEKTHBIX TIapaMeTpOB, onpejesieHust 60eBoii 3(heKTUBHOCTH U Ha/|e)KHOCTH
00pa31ioB O0ENpHUIIacoB U B3phbIBaTe1ek



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

HaumeHoBaHuUe pa3fenoB ¥ AUJaKTHYECKUX eIHHHILY

CEMECTP
BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

®dopmupyemast
KoMmmereHus, %

paboTa CTyAeHTOB

MPAKTHKYM
3aHATHSA
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 19
Vicnonb30BaHMe NporpaMmMupyeMelx MUKpocxeMm. 1.3 3ajauun
MHKPOKOHTPOJI/IEPOB B 37IEKTPOHHBIX y3/1aX B3pbIBaTesel.

15 6 3 6 4

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 24
TPOEKTUPOBAHNUH 3/IEKTPOHHBIX YCTPOUCTB. 2.2 CHHXPOHM3ALMS
BBITIO/IHEHHUsT KoMaH,. 2.3 Cxema cOpoca MUKPOKOHTPOJIEpa.

19 8 3 8 5 15

15

Paspen 3. Ucnosb BCTP IX TaMepOB/CYeTUYHKOB

8 MHKPOKOHTposiepa. 3.1 Taiimep. 3.2 TaxToBblit reHepatop. 3.3 20
Vcnone3oBanue BeixogoB VM.

16 6 4 6 4 10

10

Pas}len 4. OCHOBHBIE OHATHUS OpraHv3anyy NnNaMsaTyu B
8 MHMKPOKOHTpoJi1epax. 4.1 ITamsate nporpamm. 4.2 [TamaTth JaHHBIX. 4.3 26
Peructpbl 06LIEro 1 CrieruanbHoro HasHaueHust. 4.4 OYHKIMOHUPOBAHKEe
CTeKa.

20 8 4 8 6 15

15

Paspen 5. icnosib30BaHKe MOPTOB BBO/Ia-BbIBOAA /1A IpPHEMa U
8 nepeaaun uHGopmanuu. 5.1 Peructp rnopra 1 perucTp Harpae/aeHHUs. 19
JlaHHBIX.

15 6 3 6 4 5

Bcero 3a 8 cemecTp 108

85 34 17 34 23 50

50

Paspen 6. Mcrions TIPH NOCTP IEKTP IX YCTPOHCTB
9 MOJy/Isl yHUBEPCa/TbHOr0 CHHXPOHHO-aCHHXPOHHOI0 20
npuemonepejaTymka. 6.1 ['eHepaTop CKOPOCTH Tepesjauu JaHHbIX 6.2
ACHHXPOHHBIN pexuM. 6.3 CHHXPOHHbIN BeJyLINH PeXIM.

13 6 3 4 7 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 21
PelleHyie ypaBHeHHs! BBIYMC/IEHHs] MUHUMA/IbHOTO BpeMeHH 3apsijia
eMKOCTH.

13 6 3 4 8 10

10

Paspen 8. icnonib30BaHue MOANporpaMm npepbiBaHuii B
9 MHKPOKOHTpoJ1epe. 8.1 Peructp cocrosiHus npepbiBaHuii. 8.2 23
O6pabotka npepeiBaHuii. 8.3 CoxpaHeHHe PerHCTPOB TIPH NPePhbIBaHUH.

13 6 4 3 10 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 24
EEPROM /151 pelueHust 3a/ja4 3JIEKTPOHHBIX YCTPONCTB B3pbiBaTesied. 9.3
OcobeHHOCTH uTeHus U 3anucy 13 6i1oka namsatu EEPROM.

15 8 4 3 9 10

10

Paspen 10. Micionb30BaHKe CrieliHaIbHBIX MOAY.IeH
MHKPOKOHTPOJI/Iepa NPH MPOEeKTHPOBAHHH 3/IeKTPOHHBIX YCTPOHCTB
9 B3pbIBarteseii. 10.1 BHyTprcxeMHOe porpaMMHUpOBaHKe 20
MUKpOKoHTposiepa 10.2 Vcrionb30BaHKe pexkiMa SHeprocbeperxeHust pu
pelLieHrH 3a/ia4 371eKTPOHHBIX YCTPOMCTB B3pbiBaTeseii 10.3 CtopoxkeBoi
Taimep.

14 8 3 3 6 10

Bcero 3a 9 cemecTp 108

68 34 17 17 40 50

50

Bcero no AucuunInHe 216

153 68 34 51 63 100

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.

W3yueHie BCTPOEHHOTO TaKTOBOT'O
reHeparopa.

Amnanu3 cxembl copoca
MHKDOKOHTpOJIIEpa.

CHUHXDPOHHM3aIMsl BBITTO/THEHHS
KOMaH/I,

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

N oy (g B~

N3yuenue Taiimepa.

WccnenoBanre BCTPOEHHOTO
TaKTOBOI'O reHeparopa.

HWcnonb3oBaHue BbixoaoB [IINM.

Nl NN N
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8 |Pa3pmen 4. OcHOBHBIE IOHATHSL OpraHU3aLMy NaMsITU B |AHa/IW3 aMsATH JaHHbIX U NaMsATH 3
MHKPOKOHTpOJL/Iepax. TpOrpaMM.
9 W3yueHue perucTpoB o0IIero u 3
CreLManbHOro Ha3HaueHusl.
10 OYHKIJMOHUPOBAHUE CTeKa 2
1 Paspen 5. Vicionb3oBaHKe NOPTOB BBOZA-BbIBOAA 11 (VlccieoBaHUe pernCcTpoOB 110pTa U 6
rpveMa U nepefiaud UHQOPMaLUU. HarpaB/ieHus JaHHBIX.
Bcero 3a 8 cemecTp 34
Amnanus reHeparopa CKOpPOCTH
12 |Pa3gen 6. Vcrionb30BaHMe MPU MOCTPOEHUN parop P 2
o repejady JaHHbIX.
JIEKTPOHHBIX YCTPONCTB MOZY/ISI YHUBEPCA/ILHOTO I
13 |CMHXPOHHO-aCHHXPOHHOIO IpyeMoIiepe/jaTurKa. CC/IEAOBAHNE aCHHXPOHHOTO 1 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 W3yuenune perucrpa COCTOSIHUS 1
p 8 I . |mpepwiBaHMiA.
asgen 8. Vcronb30BaHye NOANPOrpaMM MpepbiBaHUl B v
18 A ATPOTP bep Ananu3 06paboTKy npeprIBaHUH. 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.
N3yueHne BHYTPUCXEMHOTO
23 MpOrpaMMUPOBaHUS 1
. MUKPOKOHTpOJUIEpa.
Paszpen 10. Ucnionp30BaHue crienjuaabHbIX MOAYJIEN
Amnanu3 pe>xuma 3HeprocoepexeHust
MHKPOKOHTPOJI/Iepa MpY NPOeKTUPOBaHWHU
24 N N TIPU peLleHnH 3a/iau 3/IeKTPOHHbBIX 1
IeKTPOHHBIX YCTPONCTB B3phIBaTe/Ien. o
B3pbIBaTesIel.
75 WccnenoBanue CTOpoykeBOro 1
Taiimepa.
Bcero 3a 9 cemectp 17
3.3. JTaGopaTopHbIi NPAKTHKYM
Oo0nem
Ne Tema /1a00paTOPHOro ’
Homep 1 HauMeHOBaHUe pa3jesia AUCHHUILIMHbI 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.
Paspen 2. OcHOBHBIE XapaKTepUCTUKU U DopMHUpOBaHKE BPEMEeHHbBIX
2  |crieLuanu3uMpOBaHHbIE BO3MOYKHOCTH MUKPOCXEMbI VHTEPBAaJIOB C MIOMOLL[bIO 3
OJJHOKPUCTA/ILHOTO MUKPO-OBM. PerucTpos.
3 Pasgen 3. Vcrionb30BaHNe BCTPOEHHBIX TaliMepOB/ DopMHUpOBaHKE BPEMEeHHbBIX 4
CUYeTUYMKOB MUKPOKOHTPOJIIEepa. HMHTEePBaJIOB C MOMOLLbIO TaliMepa.
dopmuUpoBaHUe BpEMEHHBIX
Pasgen 4. OcHOBHbIE TOHATHS OpraHX3aLK NaMsTH B .
4 HWHTEpBaJIOB C ITIOMOLLBIO TauMepa 4
MUKPOKOHTpO//Iepax.
Y TIpepbIBaHMUS.
5 |Pasgen 5. Vcrnionb3oBaHre MOPTOB BBOJA-BLIBOAA [IJIs dopmMUpOBaHUe JAHHBIX [JI 3
TprieMa ¥ Triepefiaunt “HGOpMalvu. rpyema U repejjauy C rOMOLLbIO
7 10548




MOpTOB.

Bcero 3a 8 cemecTp 17
Opranun3oBaTth IIpHeM U nepezad
Pasgen 6. Vcrions30BaHue Npyu NOCTPOEHUHA p p peAaty
o JTAHHBIX MEXy
6  |3/IeKTPOHHBIX YCTPONCTB MOAY/ISI YHUBEPCAIBHOTO 3
MHKPOKOHTPOJJIEPOM U
CUHXPOHHO-aCUHXPOHHOTO IIpYeMoIiepesaTymka.
KOMITBIOTEPOM.
ITpeobpa3oBaHue HaNPsHKEHUS,
7  |Pa3pmen 7. AHanoroBo-L{Ud)poBOIi TIpeoOpa3oBaTeb. MOCTYTIAOLI[er0 Ha aHAI0TOBBIN 3
BX0/] B LI(ppoBOiIi KO,
.. _ |®PopmupoBaHue BpeMeHU
Paspen 8. Mcionb3oBaHue NoAIIporpaMM IpepbIBaHUN B "
8 CaMOJIMKBUALIUM Taiimep/ 4
MUKDPOKOHTpOJL/IEpe.
TpephLIBaHUE.
Pa3zpnen 9. OcHOBHBIE NOHATHUS U OpPraHU3aLys CuHxpoHU3aLus HHQOpMaLiY B
9 |pHyTpeHHel nmamsaTy AaHHbIX EEPROM EEPROM 1ipu OTK/IHOUEHUU 4
MHKPOKOHTpOJL/Iepa. MUTaHUSL.
Pasgen 10. Vicnonb3oBaHue crieliiaabHbIX MOAY/Iei O6ecrieuenre iepexoja
10 |MHMKpPOKOHTpOJIIepa Npy NPOeKTUPOBAHUN IEKTPOHHBIX |[MHUKPOKOHTPOJ/IIEPA B PEXKUM 3
YCTPOMCTB B3pbIBaTeIei. SLEEP.
Bcero 3a 9 cemectp 17
3.4. CamocTosnTenbHas padora crygenta (CPC)
Ne Oo0nemMm,
o/ Homep 1 HaumeHOBaHMe pa3jiesia AUCHUILIMHBI Copep)xaHue yueOHOro 3afaHust 4aCoB
Paspen 1. IloHsTHe IUCKPETHBIX CUCTEM B
1 M N IToBTOpEHUE TEOPETUUECKUX OCHOB. 4
3/1IeKTPOHHBIX yCTPOKCTBAaX B3pbIBaTesIei.
Pasgen 2. OCHOBHBIE XapaKTePUCTUKU U
W3yueHne BCTpPOEHHOTO TAaKTOBOTO
2  |crieLuanu3upOBaHHbIE BO3MOYKHOCTH MUKPOCXEMBbI 5
re”Heparopa.
OJJHOKPUCTA/ILHOTO MUKPO-OBM.
3 Pazpen 3. Vicnonb3oBaHue BCTPOEHHBIX TaiMepoB/ |VlcciiefoBaHye BCTPOEHHOTO TAaKTOBOTO 4
CYeTUYMKOB MUKPOKOHTPOJIIEpa. re”Heparopa.
4 Pa3pen 4. OCHOBHBIE MOHATHMST OpraHU3aliuy NaMATH | AHa/IW3 MaMsATH JaHHbIX U TaMsATU 6
B MUKDOKOHTpOJIepax. MpOrpaMM.
5 Paspgen 5. Wcrnionb3oBaHue OPTOB BBOJAA-BbIBOAa  |McciiefoBaHue PETUCTPOB TOPTa U 4
IJ1sE TIpYeMa U Tiepeiaur MHQOPMAaLUH. Harnpa,JieHUs JaHHBIX.
Bcero 3a 8 cemectp 23
6 Amnanus reHeparopa CKOpPOCTH Ilepefiauu 5
Paspen 6. Micionb3oBaHue NpU OCTPOEHUU JIaHHBIX.
3/IEKTPOHHBIX YCTPOMCTB MOAY/Isl YHUBEPCAIbHOTO | YsicHeHHe 3a/jaHHi Ha KypCOBbIe
7  |CHHXPOHHO-aCMHXPOHHOI'O TPUEMOTIEPE/ATUHKA.  |pabGOTe, OAO0P U U3yUYeHHe 2
JINTEepaTyphl.
Perienne ypaBHeHUsI BbIUMC/IEHUS
8 MUHVMa/IbHOTO BpeMeHH 3apsi/a 5
o €MKOCTH.
Pasgen 7. AHanoroBo-1judpoBoii mpeobpa3oBare/ib.
Wccneposanue nipesiyio)keHHOTO
9 BapHaHTa peany3aliyy 3a/laud KypcoBbIX| 3
pabor.
10 N3yuenune perucrpa coCTOsTHUA 4
TIpepbIBaHUM.
Pazpen 8. Vicnosib3oBaHMe MOIIpOrpaMm C A bl
TIpepbIBaHUM B MUKPOKOHTPOJLIEPE. 03/1aHHE IIPOrPaMM Ha ASSEMDIET B
11 paMKax TeM KypCOBBIX paboT. PacuéT 6
OCHOBHBIX [1apPaMeTPOB [POrPaMMBI.
12 Amnanu3 6710Ka BHYyTPeHHeH MaMsaTh 5
Pazpen 9. OCHOBHBIE MOHATHUSI M OPraHU3aLUS EEPROM.
BHyTpeHHell namsaty AaHHeix EEPROM IIpoBepka pe3ynbraTtoB paboT
13 [MHKPOKOHTpOJIJIepa. nporpamm, pa3paboTaHHBIX B paMKax 4
TeM KyPCOBBIX PaboT.
14  |Pasgen 10. Mcriosnb30BaHKe CeLMaabHBIX MOAY/IEH |PeXkuM sHeprocOepeskeHus pu 3
MHKPOKOHTPOJI/Iepa MPU NPOeKTUPOBaHUU pelleHry 3aJau 3/1eKTPOHHBIX
3/1IeKTPOHHBIX YCTPOKCTB B3pbIBaTe/el. B3phIBaTesIel.
8 10548




15 OdopmiieHHe MOSCHUTETBHBIX 3aIUCOK, 3
TIOZITOTOBKA K 3alljUTe KypCOBBIX paboT.
Bcero 3a 9 cemectp 40
3.5. Kypcoeas pabora
ITEPYIO
COJEPXAHUE 3TAIIA I/ICl'IOJ'IHEﬁI/IH TUTAHUPYEMOE BPEMS1
(uepenu cemecTpa) (vac)
Otan 1. YscHeHue 3afiaHuisi, IOAOOP U U3yUeHHe 1-3 2
JIUTepPaTyphl.
Otan 2. VccenoBaHue mpejioXKeHHOTO BapyaHTa. 4-6 3
Jtan 3. Co3ganue pabouei MpOrpaMMbl Ha SI3bIKe
Assembler. 7-10 4
Ortan 4. PacueT 0CHOBHBIX [1apaMeTPOB IIPOrPaMMBI. 11-12 2
Otan 5. ITpoBepka pe3ysbratoB paboThl, 06paboTKa 13-14 4
MIpOrpamMsl.
Jran 6. OdhopmieHre MOSICHATETLHOU 3aITHUCKH. 15-17 3
Bcero 3a 9 cemectp 18

4. OPMBbI KOHTPOJIA OCBOEHUVA JUCILIUIT/IMHbI

CEMECTP HEJEJ/IN1 CEMECTPA
123 4 [5|6 8| 9 |10/11/12| 13 |14|15/16 17
8 JIP| |Tect |JIP|OP| |JIP|Komn|JP JIP| Tect Op Borp. 3ay, 3au.
9 JIP| |Tect|JIP|AP| |KP|Komnna|dP JIP| KP [OP| Bomnp.[dud.3au, aud. 3au.

Ycii0BHBIe 0003HAUCHUSA:

[P — nuarHocTuueckasi paboTa;

JIP — naboparopHast pabora;

Tect — TecT;
Kos — xkomnoksuywm;

KP — xypcoBast paboTa;
Borip. 3au — BOIIpOCHI K 3aueTy;

Bonp.lug.3au — Bonpocs! K Al depeHIIPDOBAaHHOMY 3aueTy;

3a4. — 3a4eT;

aud. 3au. — quddepeHITMPOBaHHBIN 3aUeT.

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTYEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmMax:

[IMarHoCTUYeCKasi pabora;
yabopaTopHasi paboTa;
TeCT;

KOJIJIOKBUYM;

KypcoBast pabora;
BOIPOCHI K 3a4eTy;
BOTIPOCHI K v depeHI[IPOBAaHHOMY 3aueTy.

HpOME)KYTO‘IHaH dTTeCTalud NMpOBOAUTCA B CbOpMaXZ

e  3auyeT;

e muddepeHMPOBAHHBIN 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:;

. Microsoft Office;

. NI Multisim - akafgemuueckast Bepcus;

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

. WPS Office;

. P-Cad;

. FEMMV;

. Matlab 2015a SP1.

ONOUThA, WN -
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5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. 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:

_

RO OO UTEE WN =

. ITpoexTop;

. IuTepaKkTHBHas JOCKa;

. Komriiekt yue6GHBIX TI/1aKaTOB TI0 CIIEIA3/IeSTHSIM;
. Microsoft Office;

. PTC Mathcad Prime 5.0;

. WPS Office;

. FEMM,;

. P-Cad;

. Altium Designer - Standalone Academic Time-based Licence;
. Matlab 2015a SP1;

. NI Multisim - akagemuueckas Bepcusl.

6.3. JTaGopaTopHbIe 3aHATHA:

—_

RO OO WN -

. IIpoexTop;

. InTepakTHBHas 1OCKa;

. Komrisiekt yueOHBIX T1/1aKaTOB 110 CIIELA3/e/HsIM;
. Microsoft Office;

. NI Multisim - akagemuueckasi BepCHsi;

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

. WPS Office;

. P-Cad;

. FEMMV,;

. Matlab 2015a SP1.

6.4. Ilpouee:

1.
2.

pabouee MeCTO TperiofiaBare/isi, OCHallleHHOe KOMITBIOTEPOM C JJOCTYTIoM B VIHTepHeT;
pabourie MecTa CTy/IeHTOB, OCHaIIleHHbIe KOMIIbIOTEPaMH C JOCTYTIOM B VIHTepHeT, ipe/jHa3HaYeHHbIe
[J1s1 pabOTHI B 3/IEKTPOHHOW 00pa30BaTe/ibHOM 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:
[1CK-14 Bnageet MmeToiaMy MIPOEKTUPOBAHUS U KOHCTPYUPOBAHMUS B3pbIBaTe/Iel Pa3IMuHOrO Ha3HAYeHNs;
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;
* TecT;
*  KOJ/UIOKBUYM;
¢ KypcoBas pabora;
e BOMPOCHI K 3aUeTy;
e BOMPOCHI K AU depeHI[IPOBAaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
e 3ayeT;
e uddepeHIMPOBAaHHBIN 3aYerT.

OOm1as TPyJ0EMKOCTh OCBOEHHUSI JUCLMIUIMHBI cocTaBisgeT 6 3.e., 216 u. TIporpaMMoi JUCIUTJIMHEL

Tpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHsATHs (68 u.), mpakTuueckue 3aHsTus (51 4.), mabopatopHblii mpakThKyM (34
4.), caMocCTosiTeNIbHast pabota cryzeHTa (63 u).

13



IIpunoxenue 2

K paboueii MporpaMme qUCIHTLTHHDI
JAUCKPETHBIE 3/IEKTPOHHBIE YCTPOVICTBA B3PBIBATEJ/IEN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTb 0CBOEHHS AUCLIMIIMHBI cOCcTaBgeT 216 4., u3 HUX 153 4. ayAUTOPHBIX 3aHATHH, U 63 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

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.

HaumeHnoBaHue padoTbI

PexkomeHpiyeMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pesn 1. IlouaTtue

AUCKPETHBIX CUCTEM B 3JIEKTPOHHBIX YCTPOﬁCTBaX B3PLIBHTEJIEI7I.

[ToBTOpEHMe TeopeTHYeCKUX
OCHOB.

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

. Mukpocxema ofHOKpUCTaIbHOTO MUKPO-OBM ¢ 3CIITI3Y
EEPROM-tuma ¢ CAN u LIN unaTepdeiicamu 1886BESAY,
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

4

Pa3gen 2. OcHOBHBIE XapaKTePUCTUKHU M CIIelMa/IU3UPOBaHHbIE BO3MO)KHOCTH MHKPOCXeMBbI

O/JHOKPHCTAJIBHOr0o MUKpo-OBM.

M3yyeHrie BCTPOEHHOTO
TaKTOBOI'O reHeparopa.

O. H. My3brueHko. CrHTe3 KOHeuHbIX aBToMaroB: CI16.BI'TY
"BOEHMEX" um. [I. @. YcruHoBa, 2010 (BeibopouHo 1o
pasfesiam)

M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIEpBL: apXUTeKTypa U
nporpammupoBanue: CapatoB: ITpodobpasoranue, 2017 (Crp.
15)

. MukpocxeMa 0fHOKpUCTaAbHOro MUKpo-OBM ¢ OCIIT3Y
EEPROM-Tumna c CAN u LIN untepdeticamu 1886BESAY,
K1886BE5AY, 1886BESEY, K1886BESEY, K1886BESBEH4:
BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2016 (Ctp. 14)

Wrtoro no pasgeny 2

Pazpaen 3. Mcnosib30BaHNe BCTPOGHHBIX TaliMepOB/CUeTYNKOB MUKPOKOHTPO/LIepa.

VWccnenoBaHue BCTPOEHHOTO
TaKTOBOTO TeHeparopa.

M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIEpBL: apXUTeKTypa U
nporpammupoBanue: CapatoB: ITpodobpasoranue, 2017 (Crp.
88)

. MukpocxeMa 0fHOKpUCTaabHOro MUKpo-OBM ¢ OCIIT3Y
EEPROM-tuna c CAN u LIN untepdeticamu 1886BESAY,
K1886BE5AY, 1886BESEY, K1886BESEY, K1886BESBEH4:

BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2016 (Ctp. 72)

Wroro no pasgeny 3

Pa3aen 4. OcHOBHbIe IOHATHS OPraHU3AI[UH TAMATH B MUKPOKOHTPOJI/Iepax.

AHanu3 namsiTi JaHHbIX U
TaMsITU TIPOTPaMM.

M. IIpeako. . PIC-MUKPOKOHTPOJIJIEPBI: apXUTEKTYypa 1
nporpammupoBanue: CapatoB: ITpodo6pasoranue, 2017 (Crp.
205)

. MukpocxemMa 0fHOKpUCTaIbHOro MUKpo-OBM ¢ OCIIT3Y
EEPROM-Tuma c CAN u LIN untepdeiicamu 1886BESAY,

14
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K1886BE5AY, 1886BESBY, K1886BESBY, K1886BESBH4:
BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016 (CTtp. 41)

Wrtoro mno paspeny 4

6

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 4
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 4

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

AHanu3 reHepaTopa CKOPOCTH

B.T. I'yces, FO. M. I'yceB. . DeKTpOHUKa U

Nepe/iaun JaHHBIX. MUKpornpoLeccopHas TexHuka: M.: KnoPyc, 2018 5
(BbIOOPOUHO 110 pa3zenam)
VACHeHHe 3a/iaHHiA Ha . Mukpocxema 0JHOKPUCTA/IBHOTO MI/IKpUO-SBM c OCIIII3Y
KyDPCOBbie PaGOTHI, TOGOP H EEPROM-tuma ¢ CAN u LIN unaTepdeiicamu 1886BESAY, 2
S ————— K1886BE5AY, 1886BESBY, K1886BESBY, K1886BESBH4:
BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (Ctp. 82)
Wrtoro no paspeny 6 7
Pazpen 7. AHasioroBo-uu¢)poBoii mpeodpa3oBareiib.
. Mukpocxema oHOKpUCTaabHOro Mukpo-OBM ¢ OCIIT3Y
Pentenyie ypaBHeHus EEPROM-tumna c CAN u LIN untepdeiicamu 1886BESAY,
BbIUMC/IEHNA MUHUMA/IBHOIO | K1886BESAY, 1886BESBY, K1886BESEY, K1886BESEHA4: 5
BpeMeHH 3aps/ia eMKOCTH. BI'TY "BOEHMEX" um. []. @. Yctunoga, 2016 (Ctp. 148)
M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIepBL: apXUTEKTypa 1
niporpammupoBanue: CapatoB: IIpodobpasoranue, 2017 (Crp.
UccnenoBanue 188)
NpeyIO’KEHHOI0 BapraHTa . A. becniepctos. . MiccienoBaHue I0rMyecKux CXeM C 3
peausanuy 3aa4ui KypCOBBIX HCII0/1b30BaHKeM TTPOrPaMMHOTO Komriekca Multisim:
pa6or. CII6.BI'TY "BOEHMEX" um. 1. @. YctuHoBa, 2006
(Bb160pOYHO 10 paszienam)
Wrtoro no pazaeny 7 8
Pa3pen 8. Mcnonb3oBaHue NoANporpamMM npepbiBaHiuii B MUKPOKOHTPOJLIEpe.
N3yuenue perucrpa M. IIpeako. . PIC-MUKPOKOHTPOJI/IEPHI: apXUTEKTypa 1 4
COCTOSIHUS IPePhIBAHMUI. nporpammupoBanue: Caparos: [Tpodobpa3sosanue, 2017 (Ctp.
Co3/aHKe TIPorpamMM Ha 154)
Assembler B pamMkax Tem . MukpocxeMa ofHOKpUCTaIbHOTO MUKpPO-OBM c JCIITI3Y
KypCOBBIX paboT. Pacuét EEPROM-tuna c CAN u LIN unrepdeticamu 1886BESAY, 6
OCHOBHBIX MapaMeTpPOB K1886BESAY, 1886BESBY, K1886BESEY, K1886BESBH4:
HPOrpaMMBbl. BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2016 (Ctp. 36)
Wroro no pa3geny 8 10

Pa3gen 9. OcHOBHbIe IOHATHSA U OPraHu3anys BHyTpeHHel namaT JaHHbIx EEPROM

MHKPOKOHTpO/L/Iepa.
Amnanus 6710Ka BHyTpeHHeil M. Ilpeaxko. . PIC-MUKPOKOHTpPOJI/IEPBI: apXUTEKTypa U
namstid EEPROM. nporpammupoBanme: Caparos: [Tpodobpasosanue, 2017 (Ctp. 5
204)

. MukpocxeMa ofHOKpUCTaIbHOro MUKpo-OBM ¢ OCIIT3Y
E}E)(()):;fl\}; p;;z;;;z;zig;iog EEPR%M—TI/IHa'Zé CAI;\I u LIN HHTepd)eI)ﬁcaMH 1886BESAY, 4

’ K1886BE5AY, 1886BESEY, K1886BESEY, K1886BESBH4:

PAMKX TeM KyPCOBBIX PAOOT. | - v O EHIMEX" paa, J1, ®. Yerurosa, 2016 (Crp. 126)
Wroro no pa3geny 9 9

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.

M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIepBL: apXUTEKTypa U
niporpammupoBanue: CapatoB: [Ipodobpasoranue, 2017 (Crp.
359)

. Mukpocxema oHOKprCTaabHOro Mukpo-2BM ¢ OCIITI3Y

OdopmeHne NOSICHATETBHBIX
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3aM1COK, MOAITOTOBKA K
3aIuTe KypCcoBbIX paboT.

EEPROM-tuna ¢ CAN u LIN untepdeticamu 1886BESAY,
K1886BE5AY, 1886BESBY, K1886BESBY, K1886BESBEH4:
BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2016 (Ctp. 155)

Nroro no pasgeny 10
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IIpunoxenue 3
K paboueii MporpaMme qUCIHTLTHHDI
JUCKPETHBIE 3/IEKTPOHHBIE YCTPOVCTBA B3PbIBATE/IEN

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora

*  KOJJIOKBUYM;

* TeCT;

* BONPOCHI K 3aUeTy;

e jabopaTopHasi paboTa;

e KypcoBas pabora;

e BOMPOCHI K Au¢depeHIIPOBaHHOMY 3a4eTy;
e 3auerT;

e muddepeHMPOBaHHBIN 3aUeT.

Kpurepun onieHNBaHust

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPAaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIpPOCOB - He aTTeCcTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTaLysl.

Konnoxkeuym
ITpoBoguTcs B ycTHOH dopMme. Ha KO//IOKBUYM BBIHOCHTCS YaCTh MaTepurasa 3a4éTa; OLleHKa 3a
KOJUIOKBUYM YUUTBIBAeTCs [IPU BbICTaB/IeHUH 3a4éTa.

OTBeT OLleHMBAETCS MIPerofaBaTesieM 110 YeThIPEX0a/IbHON CHCTeMe; OLleHMBAIOTCSI KOPPEKTHOCTD U MOTHOTa
OTBeTa.

O1jeHKa BBICTaB/SIETCS COIVIACHO CJIEYIOLUM KPUTEePHSM:

«OTJINYHO» - TTTyOOKOe yCBOeHHe MaTepuasa - TIOHbIe, TT0C/ie[joBaTe/lbHble, TPaMOTHBIE U JIOTHYEeCKU
M3/1araeMble OTBETHI TIPY BH/|0M3MeHEeHHH BOIPOCa, PaBUIbHO 000CHOBaHHbBIE PellleHHs], BlafieHne
Pa3HOCTOPOHHUMY HaBbIKaMU U [IpUeMaMu;

«XOpOLIO» - 3HAHHMe TIPOrPAMMHOTO MaTepHasa - FpPaMOTHOe HU37I0)KeHHe, 0e3 CyIeCTBeHHBIX HeTOUHOCTeH B
OTBeTe Ha BOTIPOC, NTPaBU/IbHOE TIPUMeHeHre TeOpeTHUeCKUX 3HaHWH, BilajieHrne HeoOX0JMMBbIMU HaBbIKaMU
TIPU BBITIOJIHEHUM NIPaKTUYeCKUX 3a/iay;

«Y,0BIIeTBOPUTE/ILHO» - YCBOEHe OCHOBHOT'O MaTepuaJia - TIpU OTBeTe JI0MyCKaloTCsl HETOUHOCTH,
He/l0CTaTOYHO I1paBU/IbHbIE (POPMY/IMPOBKY, HapyllleHHe [10C/Ie/i0BaTe/IbHOCTY B U3/I0KEHUH MaTepuara,
3aTpy[jHEeHUs! B BBIIIOJIHEHUU NIPaKTUYeCKUX 3aJaHui;

«HEeY/|0BIeTBOPHUTE/IBHO» - He3HAHUe MaTepuaia, TIpH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPYAHEHHUS 1Py
BBITIOJTHEHUM TIPaKTU4YeCKUX padoT.

ITo pe3ynbTaTam cAauu 00yuaroMcs KOJUIOKBHYMa TperiofiaBare/ib BbICTAB/IseT OL|eHKY COIVIaCHO
BblIllIeyKa3aHHbIM KPUTEPHUsIM, [IPY 5TOM KOHTPOJIbHOE MepOIpUsTHE CUMTAeTCS yCIIellHO IPOi/IeHHbIM B
C/lydae TIOyYeHUst 00yUaroI[UMCsl OI[eHKU He HIKe, YeM "y/I0B/IeTBOPUTENTHLHO .

HepequL BbIHOCHUMBIX Ha KOJ/IJIOKBUYM BOTIDOCOB HpI/IBeAéH B MaTepHraiax y‘—I€6HO-MeTO,£[I/ILIeCKOFO KOMILJIEeKCAa.

Tect
TectoBble 3aganus (10 BOmpocoB, 25 MUHYT).

Kputepun olieHMBaHUS — NPaBWIbHbIE OTBETHI Ha TIOCTaB/IeHHbIEe BOIIPOCH];
ToKa3aTresb OLleHWBaHUs — MPOLIEHT BepHbIX OTBETOB Ha BOIPOCHI;

111Ka/la OLleHUBaHUs — Bbl/e/1eHO 4 YPOBHSI OCBOEHNS1 KOMITEeTeHLIU:

- BBICOKMH, OL[eHKa "0T/InuHO", 6osiee 80 % mpaBU/IbHBIX OTBETOB,;

- IOCTaTOuHbIH, orjeHKa "xopouo”, oT 60 10 80 % npaBUIBHBIX OTBETOB;

- IIOPOTOBBIM, OLleHKa "ynoBreTBopuTensHO" 0T 50 10 60 % NpaBUIBHBIX OTBETOB;

- KpUTHUEeCKUH, OLieHKa "HeyJ0Bl1eTBOpUTebHO", MeHee 50 % MpaBW/IBHBIX OTBETOB.

TectupoBaHre He0OXOAUMO 17T TEKYILIETO KOHTPOJISI U JOPMHUPOBaHUS PEHTHHTA 00yUYarOLXCsl K MOMEHTY
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3auéTa (AuddepeHLpoBaHHOrO 3auéTa). [1o pe3ysbraTaM BhIIOIHEHHS 00yUalOIMMCs TeCTa TperofiaBaresb
BBICTaB/ISIET OLIEHKY COIVIACHO BhIllIeyKa3aHHBIM KPUTEPUsIM, IIPY 3TOM KOHTPOJIBHOE MePOTIPUSTHE CUNTAETCS
YCIIeIIHO TIPOMAEHHBIM B C/Tydae TIoMyueHUsi 00yuaroluMcsl OL|eHKU He HIKe, 4eM "yZI0B/IeTBOPUTEeNNBHO" .

[TepeueHb TeCTOBBIX 3a[JaHW MPUBE/IEH B MaTepraaxX yueOHO-MEeTOJUUeCKOTO KOMITIeKCa.

Bomnpockl K 3auery
ITepeueHb BONPOCOB K 3a4éTy NPUBE/EH B MaTepranax yuyeOHO-MeTO/UeCKOro KOMIUIeKCa.

JTa6oparopHas paGora

Ha nepBoM 3aHsITHY /151 BCe TPYTIITBI TPOBOJMUTCS MHCTPYKTa)K Ha paboueM MecTe 110 TipaBUIaM
cobmrofeHus TpeboBaHMI 10 TEXHUKU 0€30TIaCHOCTH U O TIOPSi/IKe J0MyCKa K jJabopatopHbiM paboram. B
KHUTe yJyeTa MepBUYHOr0 MHCTPYKTaXKa KaXK/bli 00yJaroluiics paClyChIBaeTCs 1Mo (akTy TPOBeJeHUsI
MHCTPYKTa)ka 3TOr0 BH/A.
OOyuaroruMcs coo0ITIaeTCst TIOPS/IOK ZI0MYCKa, BBITIOTHEHWS U 3alIUThI 1abopaTopHbIX pabor. ITpu
HeoOX0oMMOCTH TpyTra o0yJaroimxcs pa3drBaeTcst Ha Opurazpl mo 2-3 yenoBeka. OOydaroMcs BbIAAIOTCS
3a/1aHus1 1 O/1aHKK 0T4YeTOB. [[0MyCKOM K BBITIOJTHeHUIO JIP sIB/IsieTCs TpaBU/IBHO 3arlO/THEeHHBIN O/1aHK OTueTa.
[TpaBUILHOCTD 3aro/THeHs1 OJ1aHKa OTYeTa ¥ A0MYyCK K BHIMOTHEHUIO paboT OCYIIeCTBISIeT MPerojaBaTeib.

OtleHKa KaueCTBa BBITIOTHEHNS TaO0paTOpHOH paboThl OCYIIeCTBISETCS TIPEToiaBaTesieM o
YeThIPEXOANIBLHOMN crcTeMe. B ciiyuae, eci OTBeTHI 00yJaroIierocsi BO BpeMs 3all[UThl COOTBETCTBYIOT
yKa3aHHBIM TpebOoBaHMsAM, 00yUaroUICS MOMyYaeT MaKCHMaTbHOE KOJIMUeCTBO 0aslIoB.
O11eHUBalOTCSl YMEHMEe TIPUMEHUTD TI0/TyYeHHbIe TeopeTHUYeCcKre 3HaHUs, COOI0ZieHre TIPaBU/T TEXHUKU
0e30MacHOCTH, CBOEBPEMEHHOCTE BLITTO/THEHHST JTabOopaTOpHBIX PaboT.

OCHOBaHUSIMHU [IJ151 CHYDKEHUsI KOJIMUeCTBa 0a/ljioB B ivaria3oHe OT "OT/IMYHO" 10 "HEeY/OB/IeTBOPUTEIBHO"
SIBJISIFOTCS:

- HeOpeXkKHOe BBIMOTHEHHE,

- IOBEPXHOCTHBIE, HETIPOJyMaHHbIE OTBEThI BHIBOABI 110 pe3y/IbTaTaM paboThl,

- HEBepHbIe OTBETHI Ha BOMPOCHI MpernoaBare/is.

KOHTpPO/IbHOE MEPOTIPUSITHE CUUTAETCS TTPOUIEHHBIM TPU OTCYTCTBUH y 00yUalOIIerocs OTMETOK
"HeyI0B/IETBOPUTE/ILHO" 3a 1abopaTopHbIe pabOoThI.

KypcoBas pa6ora
TeMbl KypcOBbIX paboT oOyuaronyecs BHIOMPAIOT B MepBbIe [1Be HeJie/y 10C/Ie Havasla CeMecTpa.
OO6yuaroreMycsi TIpe/ijiaraeTcsi OTpe/le/IUTh ITAITHOCTh BBIMIOTHEHHUS paboThI.

3aiuTa KypcoBoi paboThl IPOBOJJUTCS HA 3aHSITUU B TIPUCYTCTBHUM 00YYaIOIIMXCS B TIEPUO/] 3aUETHOW HEZIeNH,
nrbo mperno/aBatesito (B c/iyyae, eC/d 3alyiTa MPOBOJUTCS TIOC/Ie OKOHUAHKS CEMeCTpa B MepUoj
9K3aMeHalMOHHOW ceccuu).

TpeboBaHMs K BLIMOJIHEHUIO KYPCOBOM PabOThI:

- 00béM He MeHee 10 cTpaHMI] IeUaTHOrO TeKcTa (6e3 yuéTa TUTY/ILHOTO JIUCTA, TIPUIOKEHHH, CITCKA
HCIT0/Tb30BaHHBIX UCTOUHWKOB M OT/IaB/IeHHS]),

- 0bs13aTe/IbHO BK/TIOUEHHWE B COCTAB KypCOBOM paboThl 5-8 rpadriueckux WIMIOCTpaIUi (DUCYHKU, UPTEXKH,
C/IaiIpl A1 JEMOHCTPALUK | T.I1.),

- 06s13aTe/IbHO UCITO/Ib30BaHKe B MTPOLIECCE BHIMOJHEHHUS He MeHee TPEX 0TeueCTBeHHBIX M OZIHOTO
3apy0e>KHOTO UCTOUHUKOB MH(OPMaL|H, OMyO/IMKOBaHHBIX B TIocsieqHue 10 e,

- ocTasibHbIe TPeOOBaHUS K 0(OPMIIEHHIO COTTIACHO /IeHCTBYIOIEMY Ha MOMEHT BBITIOJTHEHHST KYPCOBOH
paboTsl [To/IOXKEHHIO T10 CO/IepP)KaHHI0, 0(OPMIIEHHIO OPraHKW3alUH BITTOJIHEHHUS U 3aIUThI KyPCOBBIX
MPOEKTOB U KYPCOBBIX pabor.

KOHTpO/Ib TEKYII[Ero BBITOHEHHsI Pa3zie/ioB KYpCOBOM paboTEI MPOBOAUTCS €XKeHee/bHO B TeUeHHe ceMecTpa.
3arura KypCcoBoi paboThl MPOXOUT B (hopMe JJ0K/Iajia 00yUaroIerocs O BBINOIHEHHOM paboTe u
JIEMOHCTpAL[MK TpadrueCcKoro MaTepyasa pyKOBOJUTETHO.

Pe3y/bTaThl 3alUTHI KYPCOBOW PabOTHI OMPeAeISIOTCS OLIeHKAMH «OTIMUHO», «XOPOLIIO»,
«YZIOBJIETBOPUTE/LHO», «He 3aluThm». KypcoBasi paboTa olleHMBaeTCs B A€Hb 3alUThI.

OrleHKa «OTJIMYHO» BBICTABJISIETCS 3@ KyPCOBYIO paboTy, KOTOpast HOCUT MCC/Ie/|0BaTelbCKUi XapaKkTep, UMeeT
TPaMOTHO U3JI0KEHHYI0 TeOPETUYECKYIO I71aBy, IMTyOOKUH aHa/I|3, TOTUYHOE, TOC/Ie/oBaTe/TbHOe U3/I0KeH e
Marepuasa C COOTBETCTBYIOIIMMH BbIBOJIaMU U 000CHOBaHHBIMU TIPE/ITIOKEHUSIMH, UMEIOIIMHE TTPAKTHUECKYIO
3HAUMMOCTBG. [IpON3Be/IEHHBIE PACUETHI BLITIOTHEHBI MMPABU/IBHO U B MOJTHOM 00hEMe. PaboTa BhINO/HEHA B
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yCTaHOB/IEHHBIM CPOK, TPAMOTHBIM s13bIKOM. OopMmiieHe COOTBETCTBYeT [IeMCTBYIOIIMM CTaHjapTaM,
COTIPOBOXKZAETCS JOCTAaTOUHBIM 00BEMOM Tab/IMUHOTO U TpahruecKoro MaTepyania.

ITpwu 3awmTe KypcoBoi paboThl 00yYaroiuiics rnokasbiBaeT rybokoe 3HaHWe BOMPOCOB TeMBI, CBOOOAHO
OTIepUpYeT JaHHBIMHU UCCIIe/IOBaHMs], BHOCUT 000CHOBaHHLIE TIpe/I/IOKEeHHSs], @ BO BpeMs IOK/Ia[ia UCTIONb3yeT
Har/sHble 1ocobus (Tabnuiipl, cxeMbl, rpadMKy U T.11.), JA6T YETKHE U apTyMeHTHPOBaHHbIe OTBEThI Ha
BOIIPOCH.

OrleHKa «XOPOIILI0» BLICTAB/IAETCS 33 KYPCOBYIO PabOTY, KOTOpasi HOCUT MCC/IeI0BATe/TbCKUN XapaKkTep, UMeeT
IPaMOTHO U3/I0’KEHHYIO TeOpeTUYeCKYIO I71aBy, IPOBe/IEH JOCTaTOYHO MOAPOOHBIN aHaM3, OC/Iel0BaTe/IbHOe
W3JI0)KeHHe MaTepuasa C COOTBETCTBYIOLLMMU BBIBOZ,AMHU, OFHAKO aHa/Iu3 UCTOUHUKOB HEI0/IHbIN, BHIBO/bI
He/I0CTaTOYHO apryMeHTHUPOBAaHbI, B CTPYKTYPe U COZiep>KaHUK paboThl eCTh OT/e/NbHbBIe TTOTPeIIHOCTH, He
VMerolIIYe TIPUHLMITHAIBHOTO XapaKTepa.

ITpu 3amyTe KypcoBOM paboThI CTYIEHT MOKA3bIBAeT 3HAHHE BOMPOCOB TEMBI, ONIEPUPYET JAHHBIMH
WCC/TeoBaHMs], BHOCHUT TIPeJIOXKEHHsI TI0 TeMe MCC/IeIOBaHMs, BO BpeMsl ZIOK/Ia/la UCIT0/Ib3yeT HarvIsiAHbIe
noco6ust (Tab/HLIbl, CXeMbl, rpaUKH U T.I1.) UK pa3JaToOuHbI MaTepurall, 6e3 0CoObIX 3aTpyJHeHHUI OTBeYaeT
Ha M0CTaB/IeHHbIe BOTIPOCHI.

OrleHKa «y/I0B/IETBOPUTEILHO» BBICTAB/ISIETCS 32 KYPCOBYIO PabOTy, KOTOpasi HOCUT UCCIIe/I0BaTeTbCKUN WITH
OTTMCaTe/TbHBIN XapakTep, UMeeT TeOPETUUeCKYIO I71aBy, 0a3upyeTcs Ha IPaKTHUeCKOM MaTepHarie, OIHaKO
TPOCMaTPUBAETCS HEeTloC/Ie[J0BaTeTbHOCTD U3/I0’KEHHS MaTepyasia, aHalu3 NCTOUHUKOB TIOAMeHeH
6ubnuorpaduueckrM 0630poM, JOKyMeHTa/lbHasi 0CHOBa paboThI Mpe/icTaB/ieHa HelocTatouHo. [IpoBeiéHHOe
WCC/IeloBaHKUEe COZIEPXKUT TIOBEPXHOCTHBIN aHa/TN3, BBIBOJbl HEKOHKPETHBI, PEKOMEH/Ial[uK C1abo
apryMeHTUPOBaHbl, B 0hOpM/IEHHHU pab0Thl UMEIOTCS IMOTPELITHOCTH, CPOKU BBIMOIHEHHUS pab0ThI HAPYIIIEHBI.
[Tpu 3aimTe KypCcoBOM pabOThI CTYIEHT MPOSIB/ISieT HeyBepeHHOCTh, TTOKa3bIBaeT c1aboe 3HaHUe BOTIPOCOB
TeMbl, He BCeT/a AaéT UcuepIibiBalollie apryMeHTHPOBaHHbIE OTBEThI Ha 3alaHHbIe BOTIPOCHI.

OrieHKa «He 3alUTHI» BBICTABJISETCS 3a KYPCOBYIO pabOTY, KOTOpasi He COOTBETCTBYET 3asiB/IEHHOH TeMe, He
MMeeT aHa/n3a, He 0TBeUaeT TpeOOBaHUSM, U3/I0KEHHBIM B METOIMUECKUX YKa3aHUsAX. BLIBOBI He
COOTBETCTBYIOT M3/I0KEHHOMY MaTepraly WM OTCYyTCTBYIOT. IIpu 3a1ure KypcoBoi paboThl 00yUarOLHIACS
3aTpy/AHSIeTCsl OTBeuaTh Ha MOCTaB/ieHHbIe BOMPOCHI TI0 TeMe, He 3HaeT TeOpHH BOMPOCa, NPU OTBeTe [JOMyCKaeT
CyIIecTBeHHbIe OIMOKY. TTpy 3alyTe He UCTIOTB3YIOTCS HaVIsIHbIE TOCOOUs (TabUIlbl, CXeMBI, TPAQUKU U
T.IL.).

KypcoBasi paboTa He MOXeT ObITb TIPUHSITA U TIOJJIEXKUT 10PaOOTKe B CTyvae, eciiu:

- ohopmieHHe paboThI He COOTBETCTBYET /IeMCTBYIOIIIEMY Ha MOMEHT BBITIOIHEHUS KYPCOBOM paboThI
[TonoXeHUto 10 COAEP>KaHui0, 0(OPMIIEHUI0 OPTaHU3aLIMH BLITIOTHEHUS U 3aI[UTHI KYPCOBBIX ITPOEKTOB U
KypPCOBBIX paborT,

- cofieprKaTesibHasl YaCTh U BBIBOJILI TI0 pPe3y/ibTaTtaM paboThl He COOTBETCTBYET 3a/IaHUI0 HA BBITTOJTHEHUE
KypCOBOM paboThI,

- B paboTe OTCYyTCTBYeT He0OX0AUMBIH rpaduuecKuii MaTepuar,

- IPUBE/IEHHBIE Pe3y/IbTaThl CBU/IETE/TLCTBYIOT O HETIPaBU/IbHOM 00paboTKe pe3y/bTaToB U3MepeHH Ui
pacyéTos.

ITo pe3ynbTaTaM BhITIOHEHHST 00yUYarOIUMCs KyPCOBOH paboThl (MM e€ OKOHYATeTbHOM 0paboTKHN)
TIperioZiaBaTesib CTABUT Ha TUTY/ILHOM JICTe PabOTHI OLIEHKY COTTIAaCHO BBIIIEYKa3aHHBIM KPUTEPHSIM, TIPU 3TOM
KOHTPOJIBHOE MepOTIPUSTHE CUUTAETCS YCIIEIIHO MPOMeHHbIM B CTyuae To/y4eHus: 00yJaroiuMcsi OLIeHKU He
HIDKe, UeM «yI0B/IeTBOPUTETLHOY.

[TepeueHb TeM KypCOBBIX paboT NPUBE/IEH B MaTepUaax yueOHO-MeToANYeCKOro KOMIIIEKCa.

Bonpocs! k auddepeHiiupoBaHHOMY 3aueTy
[Tepeuenb BOMPOCOB K Au(PepeHI[IPOBaHHOMY 3aUéTy MPUBEAEH B MaTepranax yueOHo-
MeMTO/IYeCKOro KOMILIeKCa.

3auert

OO0yuaromuiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMA/IbHOH MOJI0KUTETbHOMN OLIeHKH TP YCJIOBUU
YCIIEIIHOI'0 MPOXOXKAE€HHUS TeKYILer0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe ZIMarHOCTHUECKOM paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.

ITo peleHnto npernozaBaresss OCHOBaHUEM /ISl TIONyYeHUs 3auéTa SIB/seTCs YCIelllHOe U CBOeBPEMEHHOE
MPOXOXKIeHHe 00yUaroIMMCS BCEX BU/IOB KOHTPOJIbHBIX MEPOTIPUSITU, TPeyCMOTPEHHBIX paboueii
TporpamMmoi TUCLUITIUHBI.
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OrleHKa «3aUTeHO» BLICTAB/ISIETCA 00yUaIOIEMYCs], eC/TH: OH 3HAeT OCHOBHbBIE OTPe/IeIeHHs], TIOC/IeI0BaTe/IeH B
W3JI0KEHUHW MaTepuasa, IeMOHCTPUPYET 0a30Bbie 3HAHUS AUCIIUTIMHBI, B/lajleeT He0OXOANMBIMU YMEHUSIMU U
HaBbIKaMU TIPU BBITIOJTHEHUU MPaKTUUeCKUX 3aJaHUiM.

OrleHKa «He 3aUuTeHO0» BLICTABJISIETCS 00yUaroIeMycs, eC/Ii: OH He 3HaeT OCHOBHBIX OTIpe/le/IeHHH,
HeTIoC/Ie/IoBaTes/ieH U COMBUMB B M3/IOKEHWU MaTepHaa, He 00/1a/jaeT orpe/ie/IeHHON CUCTeMOM 3HaHUM TT0
IUCIWTIINHE, He B TIOJTHOM Mepe Bia/ieeT HeoOXOAUMBIMUA YMEHUSIMUA Y HaBBIKaMHU TIPY BLITIOTHEHUH
MpaKTUUeCKUX 3a/laHuM.

OrieHKa KaueCTBa TOATOTOBKH 00yUaroIUXCst OCYIIeCTB/ISeTCS MPerofiaBaTeieM C yUeToM CJIeYIOIINX
(hakTopoB:

- COOTBETCTBUE CO/IEP>KaHKsI OTBETA TeMe, yKa3aHHOH B OusieTe;

- IOTUYHOCTH U TOC/Ie[J0BaTeIbHOCTh B U3/I0KEHUH MaTepyana,;

- KOPPEKTHOe U3/I0KeHHe OCHOBHBIX TIOJIOXKEHUH, MX TeOpPeTHUeCKoe 000CHOBAHHE U 0OBSICHEHMUE,;

- C1I0COBHOCTH K aHa/M3y 1 000011[eHHI0 HH(MOPMAI[MOHHOTO MaTepHasa, yMeHue U3BjeKkaTb HH(opMaluio,
COOTBETCTBYIOIIYIO ITOCTaB/I€HHOM 3a7iaue;

- 000CHOBAaHHOCTh BBIBOJIOB.

ITpu yCc/10BUH MOJTHOTO U CBOEBPEMEHHOTO BBITIOJTHEHHS BCEX MPElyCMOTPEHHBIX paboueii mporpaMmoi
JUCLIMTUTMHBI KOHTPOJIbHBIX MEPOTIPUSTHI JOIyCKaeTcsi 0hOPMIISTh 3a4éT 10 JUCLIMIIMHE Ha OCHOBAaHUU
tectrpoBanusi: 20 Boripocos, 45 muHyT. I[Ipolieypa npoBefieHus ¥ KpUTEPUH OL|eHWBaHWsI aHAJIOTUUHBI
TeCTHPOBAHUIO, Pean3yeMoMy B MPOLeCCe TIPOXOXK/eH s pyOeXXKHOM aTTecTalum

JuddepennmpoBaHHblii 3aueT

OOyyaroluiicsi IMeeT MPaBO Ha MO/TyyeHHe MUHUMA/IbHOM MOJIOKHUTETEHOM OLIEHKH MPY YCI0BUN
YCIIEIIHOTO MPOXOXKAEHUSI TEKYIIEr0 KOHTPOJISI yCIieBaeMOCTH B (hOpMe IMarHOCTHUeCKOM paboThI B
COOTBETCTBUH C rpahuKoM paszena 4.

Or1eHKa BBICTAB/ISIETCS COTVIACHO CJIEYIOIUM KPUTEPHSIM:

«OTJINYHO» - TTTyDOKOe yCBOeHHe MaTepuasa - TIo/HbIe, TI0C/ieoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
W3J1araeMble OTBETHI MPU BUJOU3MEHEHUH BOTIPOCA, TIPaBU/IbHO 000CHOBAHHBIE PEIIeHus, B/lafIeHHe
Pa3HOCTOPOHHUMMU HaBbIKaMH U ITpUeMaMuy;

«XOpOIIIO» - 3HAHWE MPOrPAMMHOT0 MaTepurasa - TPaMOTHOE U3JIoKeHHe, 6e3 CylieCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOTPOC, TIPAaBU/IbHOE MPUMEHEeHHe TeOPeTHUeCKUX 3HAHUMH, B/lajleHHe HeoOXOIUMBIMY HaBbIKaMU
TIPY BLITIOJTHEHUH TTPAKTUYECKUX 3a71ay;

«Y[,0BIIETBOPUTE/ILHO» - YCBOEHNE OCHOBHOTO MaTepuaJia - IIpU OTBeTe [I0MyCKaltoTCs HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/bHbIE (POPMYIUPOBKH, HapyllieHHe TI0C/ie[ioBaTeIbHOCTH B

W3J/I0KeHUHU MaTepuaa, 3aTpyAHeH!s B BBIIIO/IHEHUH MPAaKTUUeCKUX 3alaHUi;

«HEyIOB/IETBOPUTEBHO» - He3HaHHe MaTepuasa, TIPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHHS TPH
BBIMOJTHEHUM TIPAKTHUYECKHUX PaboT.

[Tpu yc/oBUY MOTHOTO ¥ CBOEBPEMEHHOTO BBITIOJTHEHHUS BCEX TIPEyCMOTPEHHBIX paboueil mporpaMmmoi
JIWCLIUTIIMHBI KOHTPOBHBIX MEPOTIPUSATHIN A0MycKaeTcst opOpMIISTE 3aUéT T0 JUCLUMIUIMHE Ha OCHOBaHUU
TectrpoBaHus: 20 BOrpocoB, 45 MuHyT. [Ipoljefypa rMpoBe/jeHusI U KPUTEPUH OLleHUBaHUS aHa/IOT MUHBI
TeCTUPOBAHUIO, Peajn3yeMoMy B TIPOLeCCe TIPOXOXK/eHUsT pyOeXKHOM aTTecTalum
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Paspen 1. Ionsrue JlabopatopHas paboTa,
AUCKPETHBIX CUCTEM B BoNpock! K 3auery,
4 | 8 |3/IeKTPOHHBIX 19 15| 6 3 6 4 5 5 ’
o KomnnokBuywm,
ycTpoiicTBax Tect
B3pbIBaTeJIei.
Pazpnen 2. OcHOBHBIE
XapaKTEPHCTHKM 1 JTabopatopHas paborTa,
crienia/IM3upoOBaHHbIe Tecr
4 | 8 |BO3MOKHOCTH 24 | 19 | 8 3 8 5 15 | 15 ’
Borpocs! K 3auery,
MHKPOCXeMbI
Konnoksuym
OAHOKPHCTA/IHLHOT0
MuUKpo-IBM.
Paspen 3. JlabopatopHas paboTa,
Ncnonn3oBanue KOMTOKBI

4 | 8 |BcTpoenHsIx 20166 | 4 | 6 | 4 |10] 10 M,

o Borpocs! K 3auery,
TalMePOB/CUEeTUNKOB Tecr
MHMKPOKOHTpoOJI/Iepa.

Pazpnen 4. OcHOBHBIE
MOHATHA JlabopatopHasi paboTa,

4 8 |opranusanuu mamsaru | 26 | 20 | 8 4 8 6 15 | 15 Tecr,

B Bormpocs! K 3auety
MHKPOKOHTPOJ/Iepax.

Pazpgen 5.

Ncnonb3oBanue

10DTOB BEONA-BEIBOAA JlaboparopHas paboTa,

4 | g [[ODTOB PBORSBEIBOMI 1915 6| 3 | 6 | 4 |55 Tecr,

A P Boripocs! K 3auety
nepejauu
uH(popMaIuu.

Bcero 3a 8 cemecTp 108 | 85 | 34 | 17 34 23 | 50 | 50
Pa3pen 6.
Hcnonb30BaHue npu JTabopatopHas paboTa,
MOCTPOEHUH Tecr,
/IeKTPOHHBIX Kypcosas pabora,

5 | 9 |ycrpoiicTB Moay/ist 20| 13 | 6 3 4 7 10 | 10 Bonpocs! K
YHHBEPCAa/IbHOT0 nuddepeHIIPOBaHHOMY
CHHXPOHHO- 3ayery,
ACMHXPOHHOTO Konnoxksuym
npueMonepeJaTInKa.

JTabopatopHas paboTa,
Tecr,
Paszpgen 7. AHanoroBo- Kypcogas pabora,

5 | 9 |mudposoii 21 | 13| 6 3 4 8 10 | 10 Boripocs! k
npeodpa3oBareb. nuddepeHIIIPOBAaHHOMY

3auery,
Konnoksuym
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JlabopatopHas paboTa,

Pa3pen 8. Tecr,

HNcnonbn3oBanue KonnokBuywm,

NOANporpamMm 23 |13 | 6 4 3 10 10 | 10 Kypcosas pabora,

npepbIBaHNii B Boripocs! K

MUKPOKOHTPOJI/Iepe. nuddepeHIIIPOBAaHHOMY
3aueTy

Pazgen 9. OcHoBHBIE JlabopatopHasi paboTa,

HOHATHSA U Tecr,

OpraHusans 24 15 | 8 4 3 9 10 | 10 Kypcogas pabora,

BHYTPeHHell NaMATH Bomnpocs! K

aanaeix EEPROM nudbepeHIIPOBAHHOMY

MHUKPOKOHTpO/L/Iepa. 3aueTy

Pa3pesn 10.

HNcnonb3oBanue

creruaJ IbHbIX Tecr,

. JlabopatopHas paboTa,
MoAysien Kypcogas pabora
MUKPOKOHTPOJI/Iepa 20| 14 | 8 3 3 6 10 | 10 yP ’

Bonpocs! K
NpU NPOeKTHPOBaHUM L ——
3/IeKTPOHHBIX A p P y
5 3ayeTy
YCTPOMCTB
B3pbIBaTe/iel.
Bcero 3a 9 cemectp 108 | 68 | 34 17 17 40 50 | 50
Bcero no agucuunnHe 216 (153 | 68 | 34 51 63 | 100 100
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