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HOEJIN U 3AJAYHU OCBOEHUA JNCHUIIJIMHBI

1.1 leanp AuCHUNIMHBI

VYuebnas mucnuminHa «l{udpoBeie ycTpolcTBa U MHUKPOMIPOIECCOPH» CTABUT CBOEH IIEIBIO
c(hOpMHUPOBATH Yy CTYJACHTOB 3HAHMSI O METOJIaX aHAIN3a U CUHTE3a U(PPOBBIX YCTPOUCTB U CIIEIU(DUKH
MIPOCKTUPOBAHUS MUKPOKOHTPOJIIEPOB HAa OJJHOKPUCTAIBLHBIX MHUKPOIIPOIIECCOPaXx.

1.2 3agaun AUCHUILINHBI

— M3y4YCHHE TIPUHIMIIOB METOJIOB aHAIM3a U CUHTE3a NU(POBBIX YCTPOMCTB U crielU(DUKH MPO-
€KTHPOBAaHUSI MUKPOKOHTPOJUIEPOB Ha OJTHOKPUCTAITHHBIX MUKPOIpOIIecCOpax;

— (hopMUPOBAHNE HABBIKOB MPAKTUYECKONU PAbOTHI C OJHOKPHUCTATHHBIMA MHUKPOIIPOILIECCOPAMU;

— hopMHpPOBaHKHE YMEHUM pa3pabOTKX MPOTrPaMMHOTO 00ecIieueHrsI MUKPOKOHTPOJIIEPOB.

1.3 MecTO JUCUHMILVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON POTrPaMMbl

Huctummuaa «{udpoBbie yCcTpoiicTBa U MHKPOIIPOIIECCOPBI» OTHOCHUTCS K 005S3aTeIbHBIM JIHC-
UIUIMHAM BapuaTuBHOI yactu brioka 1 yueOHoro miana. J[ns ycrnemHoro u3y4yeHus: TUCHUILUIMHbI He-
00X0IMMBI 3HaHUS JUCUUILINH «OCHOBBI TEOPUM LiENEN», «IIEKTPOHUKaY, «PannoTexHudyeckue 1enu
u curHanb». OCBOCHHE AUCLUUIUIMHBI HEOOXOAMMO ISl M3Y4YeHMs] TUCHUIUIUH «PaguorexHuYeckue
cucreMb», «Lludposas 0OpaboTKa CUTHAIOBY, «YCTpOCTBAa MpUeMa U 0OpabOTKU CHTHAIIOB», «YCT-
policTBa reHepupoBaHus U POPMUPOBAHUSI CUTHAIIOBY, «PagnoaBToMaTuka», «OCHOBBI TE€JICBUACHUS U
BHJICOTEXHUKN».

1.4 IlepeueHb MJIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHMs MO JAUCIHUIJINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTe/bLHOM MPOrpaMMbl

W3yuenne naHHON y4eOHOW AMCUUMIUIMHBI HampaBieHO Ha (OpMHpPOBaHHE Yy OOYUaIOIIMXCS
npogeccuonanvuvix komnereHuui (/1/K):

Ne | Uunexc | Copmeprkanue komre- | B pesynbrare uzyueHus yuyeOHOM AMCHUILIMHBI 00y4JaroLiecs
ILI. | KOMIIe- | TeHUUH (WM €€ 9ac- | JOJIKHBI
TEHUUH | TH) 3HATH yMeTh BJ1aJ1€Th

1. IK-17 CIIOCOOHOCTBIO MPO- | — COBPEMEHHYIO —IIPOEKTUPOBATh MeTOAaMH Tpo-
BOJIUTH NTOBEPKY, HA- | BIIEMEHTHYIO 0a3y U(PPOBBIE CXEMBbI CKTHPOBAHUS
JaJIKy U PETYIUPOBKY | HUPPOBBIX, IIM(poa- | pa3InyHOro Ha3Haue- | MUQPOBBIX CXeM
00OpYyZOBaHMS U Ha- | HAJOTOBBIX, U MHK- HUS, @ TAK)KE CXEMbl | pa3JIMYHOIO Ha-
CTPOWKY NpOrpaMM- | pOIPOLIECCOPHBIX COIpsDKeHMS IU(po- | 3HAYCHHUS, a
HBIX CPEJICTB, UC- YCTPOMCTB, METOAUKY | BBIX M aHAJIOTOBBIX TaKXKe CXEMBI
MOJIb3YEMBIX /IS NPOEKTUPOBAHUSA all- | YCTPOUCTB. COTPSKEHUS
pa3paboTKu, MPOU3- | MapaTHBIX U MPO- — Ha s3pike C++ pa3- | uuppoBBIX U
BOJICTBA U HACTPOMKHU | TPAaMMHBIX CPE/ICTB pabartbIBaTh Mpo- aHaJIOTOBBIX
PaAMOTEXHUYECKUX MHUKpPOIIPOLIECCOPHBIX | TpaMMHOE ofecriede- | YCTPOMCTB.
YCTPOWCTB U CUCTEM | CUCTEM. HUE 1151 MUKPOKOH-

TPOJITIEPOB.

2. I1K-20 TOTOBHOCTBIO OCYIIIE- | — OCHOBBI IIPUHIUIIOB | —OOBSICHATH (pu3nue- | METOJaMH pas3-
CTBJISITH IOBEPKY MOCTPOCHHUS BBIYMC- | CKOE Ha3HAUEHHE paboTKH mpo-
TEXHUYECKOTO CO- JUTETBHON 4acTH JJIEMEHTOB U BIMSHUE | TPAMMHOTO
CTOSIHMSI U OCTaTO4- MHUKPOINPOLIECCOPHBIX | UX ITApaMETPOB Ha obecneyeHus
HOTO pecypca 000py- | CUCTEM YIPaBJIECHUS U | DJIEKTPUUYECKUE Napa- | JUIsl MUKPOKOH-
JIOBaHUsl, OPraHu30- | paboThl QYHKLIUO- METpBI, YACTOTHbIE TPOJLIEPOB.
BBbIBATh NPO(QUIAKTH- | HAJIbHBIX OJIOKOB, CBOWCTBA U IIEPEXOJI-
4EeCKHE OCMOTPBI U BXOZSIIUX B €€ CO- HBbIE IIPOLIECCHI B Oa-
TEKYIINI PEMOHT CTaB. 30BBIX sUeiKax mug-

POBBIX CXEM.




2. CTpyKTYypa U cofepKaHue JUCHUILITHHBI

2.1 Pacnpenesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

OO6mast TpyI0éMKOCTh NUCIUIUIMHBI COCTAaBIsIeT 4 3a4. ef. (144 yacoB), uX pacmpenesieHue Mo

BUJaM pabOT MPEACTaBICHO B TaOIHIIE.

Bun yaeOHOM paboThI Bcero vacos CemecTpbl
6
KonTakTHasi pabora, B TOM 4ucJe:
AyIuTOpHBIE 3aHATHS (BCEro) 64 64
B tom uncie:

3aHsATHUS JEKIIMOHHOTO TUTIA 16 16
3aHATUS CEMUHAPCKOTO THIIA 16 16
nabopaTopHbIE pabOTHI 32 32
HNHuas koHTaKTHAas padora:
KonTpons camocrositensHoi pabotsl (KCP) 6 6
[Tpomexxyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 38 38
Kypcosast pabota - -
[TpopaboTka yueOHOro (TEOPETUYECKOr0) MaTepraia 10 10
[ToaroToBka K 3aniuTe JJabOpaTOPHBIX PaboT 10 10
Pedepar 10 10
[ToaroToBka npe3eHTauu 1Mo TeMe pedepara 8 8
Kounrtpoisn
[TonroroBka K SK3aMeHY 36 36
O01as Tpy10eMKOCTh qac. 144 144

B TOM YHCJIe KOHTAKTHAas padora 70,3 70,3

3a4. e[ 4 4

2.2 CTpyKTypa IMCUMIIIMHbI:

PacnpeﬂeneHI/Ie BUI0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Ne KonnuecTBo yacos
pas- HanmenoBanue paszaennos AynuropHas Bneaynurop-
nena Bcero pabora Has paboTta
J | 113 | JIP CPC
1 2 3 4 5 6 7
1 BBenenue B nmoruyeckue OCHOBBI ITUGPOBOI BBI- 13 2 2 4 5
YUCIIUTEIBHONW TEXHUKH.
2 THUIBI TOTMKY MX OCHOBHBIE CXEMBI U CBOWCTBA. 15 2 2 6 5
3 BuHapHbIe cXeMBbI C BPeMEHHON 3aBHCHMOCTBIO. 15 2 2 6 5
KomOunHaIMoHHbIe JJOTHYECKUE YCTPOUCTBA.
4 Peructpsl 1 3aroMuHaromme ycTponcTaa. 13 2 2 4 3)
5 CuéTHble CXEMBI: CyMMAaTOpbl, CXEMBbl BBIUMTA- 13 2 2 4 5
HUSL.
6 MuxkpokoHtposuiepsl AVR. 13 2 2 4 5
7 [Togkarouenue nepudepuiHbIX YCTPOUCTB. 13 2 2 4 5
8 3aKIoYeHne 7 2 2 - 3
Hmoeco no oucyuniune: 102 16 16 | 32 38




2.3 Conep:xaHue pa3ieioB IMCUUILIAHBI:
2.3.1 3aHATHHA JIEKIMOHHOTO THIIA

Ne Haumenosanue dopma Te-
paszie- | pazzaeina (TeMbl) Coneprkanue paszena (TeMbl) KYIIEro KOH-
aa TPOJIs

1 2 3 4

1 Bsenenue B | AHasioroBoe M mu(poBoe MperCcTaBlIeHHE BETHMYUH. AHANH- [Y CTHBIN OII-
JIOTUYECKUE THYeckoe mnpencraBienue OyneBbix Gynkmuit CIHD wu poc, pedepar,
ocHoBel 1H(]- | CKH®. Munummsanus OyneBbIX (yHKIHMA (METOA KapT [pe3eHTauus
poBoii  Beruuc- | KapHo, MeTos1 06001IEHHBIX KOJIOB), CHHTE3 CXEM Ha JIoThYe-

JIUTEBHOU CKHUX 3JIEMEHTAX IO 33JJaHHBIM YCIIOBHSIM.
TEXHUKH.

2 | Tumer noruku | AuogHo-tpansuctponas joruka (ATJI), Tpan3uctopHO- | YCTHBIA oOn-
uX  ocHOBHbIC | TpaH3uctopHas soruka (TTJI), TTJILL, MOII noruka Ha | poc, pede-
CXEMBbI U CBOH- | KOMIUIEMUHTApHbIX METAJJI-OKMCENl IOJIYIIPOBOJHUKOBBIX | paT, IPE3€H-
CTBa. tpansuctopax (KMOII-noruka), SMUTTEpHO-CBA3aHHAS JIOTH- | TaIus

ka (OCJI), uaTerpanbHas WHXXEKIMOHHAas Jioruka. CpaBHH-
TEJIbHbIE XaPAKTEPUCTUKH CEMEMCTBA CXEM Ha pPa3HbIX THUIAX
soruku. Cxembl CONpPSDKEHHS PasHBbIX TUIOB JIorukH. Oco-
OCHHOCTH MOCTPOEHUS U IPUMEHEHHUS JIOTHYECKUX YCTPOMCTB
Ha KMOII, TTJI u TTJI crpykrypax. [lapazuthsie cBs3u
U(POBBIX AIEMEHTOB MO LENIM NUTaHud. OuiabTpanus Mu-
TAOIUX HanpsokeHui B LY.

3 | bunapubie Knaccudukanus tpurrepoB (He TaKTUpyeMble U TaKTUpye- | YCTHBIA oOI-
CXEMBI C BpE- | Mble TPHUITEPHI), JIOTUYECKHE CXeMbl WM (PYHKIHMOHAJIBHBIE | poc, pede-
MeHHOU 3aBH- | Bo3MoxkHocTu (RS, D, T, JK). LludpoBbie cu€Tuuku U uX | paT, NpE3eH-
CUMOCTBIO. BHYTPEHHSS CXEMOTEXHUKA (JBOMYHBIE CYMMUPYIOIIUE U BBI- | TalUs
Komb6unanu- YHUTAOIINE, PEBEPCUBHBIE).
onHble jorunye- | llludparopsl, npuopereTHslli MmUpaTop KiIaBUATypbl, JAe-

CKHE YCTpOii- | mudpaTopsl UX KackaJaupoBaHHe; MpeoOpa3zoBaTenu KOJAOB U
CTBa. YPOBHEN. MyIbTHUILIIEKCOPBI U AEMYJIBTUILIIEKCOPBL. MyJIbTH-
IJIEKCUPOBAHUE U IEMYJIbTUIUIEKCUPOBAaHHUE IIIMH.

4 | Peructpsl u | CiBurarouie perucTpbl; PEerucTpbl XpaHEHHUs, IOCIEeN0Ba- | YCTHBIA OIn-
3allOMHHA0- TEJbHBIX MPHUOIMKEHHH; JTOrHYeckre MUKPOOIIEpalluu B pe- | poc,  pede-
mMe yCTpoicT- | ThcTpax. 3amomuHatone ycrpoiictea: SRAM, DRAM, ROM, | pat, mpe3eH-
Ba. PROM, EPROM, REPROM, EEROM, RDRAM, DRDRAM, | tauus

CDRAM, SDRAM (opranuzamusi 3J1€MEHTOB TMaMATH U e
napaMeTpbl, MHKPOCXEMHOE MCIIOJHEHHEe, (UIdII HaMsTh).
OOmiasi XapakTepUCTUKa MarHUTHBIX CXeM. MarHuTHbIEe 3a-
MIOMUHAIOIIKE YCTPOHCTBA (MaMsATh HA MArHUTHBIX JIOMEHaX ).

5 | Cuérapie cxe- | CymMmmMaropbl, CXeMbl BBIYUTAHUS. APUPMETHKO-JIOTUYECKHE | YCTHBIA OI-
MBI: CyMMAarTo- | yCTpoiicTBa M OJIOKM YCKOPEHHOTO IepeHoca. MarpuuHble | poc, pede-
PBl, CXEMBbI BbI- | YMHOKHUTEIU. OCHOBHBIE NMPUHIUIBI TOCTPOEHUSI U pabOTHI | paT, MHpPEe3eH-
YUTAHUS. aHaJIOroBO-IM(POBBIX M IU(PPO-aHATOTOBBIX ITpeodpa3oBare- | Talus

JeN.

6 | MuKpOKOH- MukpokonTposuiepbl  Attiny-2313: BHYTpeHHHE pPETUCTPBI, | YCTHBINA OI-
TPOJLIEPHI O3V wu cnenuansubie peructpbl. Cuctema koMmana. JIBa O6ec- | poc,  pede-
AVR. ruaTHbIX naketa: kommuwasitop WINARV (CNU GCC u Pro- | par, mpeseH-

grammers Notepad), cpema otmaaku mporpamm AVRStudio.
CrangapTHblii cuHTakcuc s3bika C M JUPEKTUBBI MPEIpolLec-
copa. IIporpammaropel. @opMUPOBATEIN UMITYJIBCOB U T€HE-
patopbl U(GPOBBIX CHTHAIOB HAa OCHOBE JIOTUYECKUX CXEM.
KBap1ieBble reHepaTopsl 1 UX BHIOOP.

TaIus




TompoueCCOPHBIE CUCTEMBI, TCXHOJIOTMYCCKHUE aCIICKTHI
HOHynpOBOIIHPIKOBOﬁ TCXHOJIOTHH.

1 2 3 4
7 | llogkmouenne | Kaonku u patyuku, npumep nocrpoenus AT, cuctema ana- | YcTHbIN  OII-
nepudepuifHbBIX | TOTOBOTO BBOZAA. YCTpPOMCTBa OTOOpaxeHws Mu(ppoBOH WH- | poc, pede-
YCTPOWCTB. ¢dbopmaruu, ocoOeHHOCTH NpuUMeHeHus, mnapamerpsl. llon- | par, mpeseH-
kimroyenne Kk MK JXXKKW nucoes LM234. IloakiroyeHue K | Tamus
MHUKpPOKOHTPOJIIEPY mocienoBarenbHoi namstu DataFlash, u
opraHm3anus MUQPpPOBOTO YCTPOHCTBA 3allUCH PEYU Ha ITOM
TEXHOJIOTHH.
8 | 3axuouenue AHanuTHYeCcKuii 0030p MUKPOIIPOIIECCOPOB U MUKPOIIPOIIeC- | YCTHBIA OI-
COPHBIX YCTPOMCTB: MHUKPOIIPOLIECCOPbl HETPAJAULUOHHBIX | poc,  pede-
ApPXUTEKTYp, MHOTOIPOLIECCOPHBIE CHUCTEMbI, TEXHOJIOTUYE- | paT, Mpe3eH-
CKHE aCIIEKThI NOJIYNPOBOJHUKOBON TEXHOJIOTHUU. Talus
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
. dopma TeKye-
Ne HaumenoBanue TeMarnka npakTUYECKUX 3aHITUI o
pasnena (cemuHaApOB)
KOHTPOJIS
1. |BBenenue B joruye-\MUHHUMH3AIMS OyneBbiX GyHKIUN (MeToa kapT KapHO; |KOHTponbHAs
CKHME OCHOBBI IH(-|aHATN3 CXEM Ha JOTHYECKUX AIIEMEHTaX I10 3aJJaHHBIM  |paboTa, IpoBep-
pOBOI1 BBIYMCIIH-|yCIOBUSAM; CUHTE3 CXEM Ha JIOTMYECKUX 3JIEMEHTAax M0  |Ka JOMAIIHEro
TEJIbHON TEXHUKHU. |3aJIaHHBIM YCIIOBUSIM. 3a/1aHusl.

2. Tumnel JOTMKM  HX|- IMOAHO-TpaH3ucTpoHas yoruka (A TJI), KOHTPOJbHAS
OCHOBHBIE CXEMBI U|- TPAH3UCTOPHO-TpaH3ucTopHas jgoruka (TTJI); pabora, mpoBep-
CBOMCTBA. - JIOTMKA Ha KOMILJIEMUHTAapPHBIX METANI-OKUCEI MIOJIy- |Ka JOMAIIHEro

pOBOAHUKOBBIX TpaH3ucTopax (KMOII-noruka); 3a/1aHMUSL.
- SOMUTTEpHO-cBs3anHas oruka (DCJI); unTerpanbHas
WHXKEKITMOHHAS JIOTHKA.

3. bunapusie cxemsl c|- RS, D, T, JK Tpurrepsr. KOHTPOJIbHAS
BPEMEHHON 3aBUCH-|- CYMMUPYIOITUE U BEIYUTAIONINE CUETUYUKH; pabora, mpoBep-
MocThio. KoMOuHa-|- mudparopsl, AemudpaTopsr, Ka IOMAIIHETo
[IUOHHBIE  JIOTHYE-|- MYJIbTUILIIEKCOPHI U JEMYIbTUILIIEKCOPHI. 3a/1aHusl.

CKHE YCTPOWCTBA.

4. Peructpsl ¥ 3amo-|- CABUraroIIUe PETUCTPHI; KOHTpPOJIbHAA
MUHAIOIINE YCTPOU-|- PETUCTPHI XpPaHECHHUS; pabota, nposep-
CTBa. - PETUCTPHI OCTETOBATENbHBIX MPUOTUKESHUH Ka IOMAIIHETo

3a/laHusl.

5. CuérHble CXEMBI: |- CyMMaTOpBbl, CXEMbI BBIUYUTAHHUS; KOHTpPOJIbHAA
CyMMAaTOpbI, CXEMBbI|- aHaJIOTOBO-IIM(POBBIE U IU(PO-aHATIOTOBBIE Mpeodpa-|padoTa, MpoBep-
BBIYMTAHUS. 30BaTellu. Ka IOMAIIHETo

3a/laHusl.

6. MuxkpoxoHTposuiepsl |- DopMupoBaTeTn UMITYIBECOB M T€HEPATOPHI IU(PPOBHIX [KOHTPOIbHAS
AVR. CHUTHAJIOB Ha OCHOBE JIOTUYECKUX CXEM. pabora, mpoBep-

- KBapiieBblie renepatopsl 1 X BHIOOP. Ka IOMAIIHEeTo
3a/laHusl.

7. [loaxmouenne  mne-{mpumep noctpoenusi LIAIL, cucrema aHanoroBoro BBO-|KOHTPOJIbHAs
pudepuiiHbIX  yCT-|7a, 0OCOOCHHOCTH MPUMEHEHHS YCTPOUCTB OTOOpakeHus1|paboTa, mpoBep-
pOMCTB. ndpoBoi HHGOpPMAITUH. Ka IOMAIIHEeTo

3a/laHusl.

8. 3akiroueHue MHUKPOIPOLIECCOPBI HETPATULIUOHHBIX APXUTEKTYP, MHO- —

6




2.3.3 JlabopaTopHbIe 3aHATHS

dopma Te-
HanmMmeHnoBaHue P
Ne pasjena HaunmenoBanue nabopatopHbix paboT KYIIETro
KOHTPOJISI
1. |BBemenue B JIOTMYECKHE OC- 3amura JIP

Anamus u cuHTe3 KOMGI/IHaHI/IOHHLIX JJOTNMYCCKUX

HOBBI LU(PPOBOM BBIYUCIIHU-
bp cxem, kapThl KapHo

TEJIbHOU TEXHUKH.
2. |Tunbl noruku ux ocHoBHbIC|3ydeHne 0a30BBIX AJIEMEHTOB IMUPPOBOI TexHHU-|3ammra JIP
CXEMBbI 1 CBOMCTBA. KU
3. |buHapHBIE CXEMBI C BpPEMEH- 3amura JIP
HOH 3aBHCHUMOCTBIO. KomOu-|Tpurrepsi.

HAI[MOHHBIE JIOTHYECKHe ycT-|JlemmdpaTopsl U 3JIEMEHTHl MHIUKAIHH.

poMCTBa.
4. |Peructpsl u 3anomuHaromue| PerucTpsl. 3amura JIP
YCTpOICTBA. W3y4yeHne OnepaTuBHOIO 3allOMHUHAIOLIETO YCT-
poiicTBa
5. |CuérHbple cxeMbl: cymmaro-|CUeTuuKd U JeJIUTENH. 3amura JIP
PBl, CXEMBbI BBIYUTAHUSA. Uccnenosanue 4-x paspsianoro LIAIL

ApudmeTnueckne JOrH4ecKie yCTpoicTBa

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)

1. OcobeHHOCTH NOCTPOEHHUS YCTPOICTB [JIsl MCCIIeI0BaHUS BIMSHUS aKyCTUYECKUX KojeOaHui
Ha OMOJIOTHYECKUE OOBEKTHI

2. IlaccuBHBIE dNEKTpHUECKHE QIIBTPHI © METOJUKHU UX pacdéra

3. Oco0eHHOCTH MOCTPOSHHSI YCTPOUCTB JUISl UCCIICAOBAHUS BIMSHUS MAarHUTHOTO TIOJIS HA
OHoJIOru4YecKre 0ObEKTHI

4. Pazpabotka 1a00paTopHOM pabOThI IO TUCHUILUINHE «DJIEKTPOHUKA

5. Pa3pabotka naboparopHoit paboTs! o AucHUIINHE «OCHOBBI KOMIIBIOTEPHOT'O POEKTUPO-
BaHus U MojenupoBanust POCy»

6. Pa3pabotka mabopaTopHOil pabOTHI O TUCHMILINHE «Y CTPOICTBA reHepupOBaHus U (HOpMU-
POBaHUS CUTHAJIOBY

7. Pazpabotka nmabopaTopHoil paboThl o tucHMIUIMHE «PagroaBTOMaTHKa

8. PaspaboTka yrabopaTopHoii paboTsl o quctumuinHe «L{udpoBeie ycTpoicTBa 1 MHEKPOITPO-
LIECCOPBD»

9. Pazpabotka mabopaTopHOil pabOTHI 1O TUCIHITUIHHE «Y CTPOCTBA TeHEPUPOBaHUS U (HOpMU-
pPOBaHUS CUTHAJIOBY

10. Pa3pabotka mabopaTopHO pabOTHI IO CXEMOTEXHUYSCKOMY MOJISITHPOBAHUIO aHAIOTOBBIX
JJIEKTPOHHBIX YCTPOICTB

11. OcobeHHOCTH MOCTPOEHUS CUCTEM IIYMOIIOABIECHUS B TPAKTaX 3BYKOBOM 4acCTOTHI

12. Pazpabotka 1udpoBoro TepMmocraTa i UCCIAST0BaHUM OHOIOTHYECKHUX KUAKOCTEH

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 O0eCneYeHHs I CAMOCTOSATEJIbHON padoThl 00y-
YAKOIMUXCH M0 JUCHUILIHHE (MO1YJII0)

[Tepedyenn yueOHO-METOIUIECKOTO 00ECTICUeHUS TUCIIUTIITMHBI IO BBI-
Ne Bun CPC MOJTHEHUIO CaMOCTOSITENIbHON PabOTHI

Metoamdeckue yKka3aHus 10 N3YISHUIO TEOPETUISCKOTO MaTepuaia, yTBep-

IIpopaboTka Teope- o .
KACHHBIE Kadenpoi paanodr3nKi 1 HAHOTEXHOJIOTUH, MPOTOKOJ Ne 7 oT
THYECKOTO MAaTEPUAIA| 5 03 5917




2. \[logroroBka k 3amu- |1. MeToguveckue yka3aHUs TTO BBITOJTHEHHIO JIA0OPATOPHBIX padoT, yTBEP-
Te 1a00paTOPHLIX pa- |KICHHbIC kadenpoit paarodu3nKu 1 HAHOTEXHOJIOTUH, TPOTOKON Ne 7 OT
60T 20.03.2017.

3. Bymenera KO.U. Kak npaBuibHO Hanwcath pedepar, KypCOBYIO U AUITIOMHYEO
paboTer: YuebHOe mocobne st 6akamaBpoB [ DNEKTPOHHBINA pecypc]: yued. mo-
cobue — DnexTpoH. AaH. — M.: JlamkoB u K, 2016. — 140 c. — Pexxum moctyma:
https://e.lanbook.com/book/93331.

Kyzuenos N.H. Pedepatsi, KypcoBsie U TUIUIOMHBIE paOOTHL. MeToanKa MOITro-
TOBKH M 0(opMIIeHUS [DNEKTPOHHBINA pecypc]: yued. mocodne — DNeKTpoH. JaH.
— M.: JamkoB u K, 2016. — 340 c. — Pexxum goctyna:
https://e.lanbook.com/book/93303.

Pedepar

Brmerxaannaa A.O. JleoBbIe M HAyYHBIE IPE3SHTANNH [ DJISKTPOHHBIA pecypc:
yaeOHoe mocodue — DneKTpoH. AaH. — M., bepnun: Jlupekr-Memua, 2016. — 115
c. — Pexxum nocryna: http://biblioclub.ru/index.

(epara php?page=book view red&book id=446660.

[ToaroroBka npe3eH-
TallMM 10 TEME pe-

Y4eOHO-MeTOIUYECKHE MaTePHUAaIbl 111 CAMOCTOSTEILHON paboThl 00YJArOMIMXCS U3 YHUCTIa UH-
BaJIMJIOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3710poBhsi (OB3) mpemocraBisiorcss B Gopmax,
aJaNTUPOBAHHBIX K OTPAaHUYECHUSAM UX 370POBbs U BOCHPUATUS WH(OPMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIyist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIH TIepeYeHh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa 00ydYaro-
HIUXCAL.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

[Ipu peanuzanuu yueOHON pabOTHI MO OCBOCHUIO AUCHHUILINHBI «[{udpoBbie ycTpoiicTBa U MUK-
POIPOLIECCOPBD) UCIIOIB3YIOTCSI COBPEMEHHbIE 00pa30BaTEIbHbBIE TEXHOIOTHH:

— UH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH;

— npobseMHOe 00y4eHuE.

Ha nexkuun BeiHOCHTCA 80 % Marepuana, M3JI0KEHHOTO B IIpOrpaMMe AUCHMILIMHBL. OcTaib-
Heie 20 % marepuana BBIHOCSATCS Ui CAMOCTOSITENILHOTO M3y4deHHs. [Ipu oObSCHEHHMH HOBOTO MaTe-
pHana MCIOJB3YIOTCS MPOOJIeMHOE U3JI0XKEHUE, MOUCKOBas Oecela M MPEe3eHTaLusl ¢ O00CYKJIECHUEM.
Yactp yueOHOro MaTrepuana npeabsaBseTcs TakXKe U B JJIEKTPOHHOM BHJIE AJI1 03HAKOMJICHUS U U3yue-
Hus. braronaps 3Tomy cokpaiaercsi BpeMsi Ha KOHCIIEKTHPOBaHHE JIEKIIMOHHBIX 3aHSATHH, YTO MO3BO-
JsIeT MOKa3bIBaTh HArJIsIHbIE TOCOOUs, 00CYK/IaTh COBPEMEHHbIE TOCTHKEHUS HAYKH M TEXHUKH U pa3-
OupaTh KOHKPETHbIE MPOOJIEMHBIE CUTYallMU, BO3HUKABIINE B MPOIIECCE UCTOPHUUECKOIO pa3BUTHUS TO-
JYyIIPOBOJHUKOBOU JIEKTPOHUKH.

B Tedyenne cemecTpa CTyAEHTHI, HCIIONIB3Ys JIUTEpATYpy U MaTepuaisl U3 MHTepHETa, NOIKHBI
NOJrOTOBUTH pedepaT, mpe3eHTaluto 1o TeMe pedepara 1 BbICTYIUThH C MPE3EHTAllMEN Ha JIEKIMOHHOM
3aHATHH.

Ha naGopaTopHbIX 3aHATUSX CTYIEHTHI, IPUMEHSS Ha MPAKTHKE TEOPETUYECKUE 3HAHUS, U3Me-
PAIOT XapaKTEPUCTUKU MOTYIPOBOJHUKOBBIX, COOMPAIOT HA MAKETHBIX MAHENSIX 3JEKTPOHHBIE CXEMBI,
yuyaTcst paboTaTh ¢ U(PPOBBIMU U aHAJIOTOBBIMHM M3MEPUTENbHBIMU Ipubopamu. JlabopaTopHsie pado-
ThI BBITIOJIHAIOTCS MaJIbIMU TPYIIIaMU CTYJIEHTOB I10 2 Yell0BeKa.

D¢ dhexkTuBHOCTH YUeOHON AEATENBHOCTH CTYAEHTOB OILIEHUBACTCS M0 PEUTHHTOBOW CHCTEME.

B yuebHOM mporecce MCHONb3YyIOTCS CIEAYIOIINE aKTUBHBIE U MHTEPaKTHUBHBIE (POPMBI IPOBE-
JIEHUS 3aHATHI: Mpe3eHTalus ¢ o0CyKJIeHeM, oUCcKoBasi Oecena, paboTa B MaJlbIX TpyIIax, JUCKYyC-
cusl.



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

Jlnst a1 ¢ orpaHUYEeHHBIMU BO3MOKHOCTSIMU 3/I0POBBS MTPEYCMOTPEHA OpraHU3alusi KOHCYJIb-
TalMM C UCIIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHbIE CPEACTBA [JIsl TEKYIIero KOHTPOJISA yCeBaeMOCTH U MPOME:KYTOYHOI aTTe-
cTanuu

Texymuil KOHTPOJIb:

— KOHTPOJIbHBIE BOIPOCHI MO pazzesaM y4eOHOM TporpaMmel;

— 3amuTa Ja00paTOpHBIX PaboT;

— pedepar;

— Ipe3eHTaIus o reme pedepara;

— BHYTPUCEMECTPOBAs aTTECTaLusI.

IIpomeKyTOUHBIN KOHTPOJIb:
— DK3aMEH.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBeIeHNHs TeKYIIel aTTecTanun

4.1.1 IIpumepbl KOHTPOJILHBIX BOMPOCOB M0 pa3aeiaM y4eOHOI MPOrpaMMBbl.

KoHTposbHbIE BOITPOCH! NIPEAHA3HAYCHBI:

— JI7Is1 yCTHOTO OIPOCa Ha JICKIIMOHHBIX 3aHATHSIX;

— JUTsl BHYTPUCEMECTPOBOM aTTECTAIINH;

— B Ka4eCTBE JIOTIOJHUTEIHHBIX TEOPETUUYCCKUX BOIPOCOB IMPH CHa4Ye CTYIACHTAMH OTYETOB II0
1abopaTOpHBIM paboTam.

Pazoen 1. Bseoenue 6 nocuueckue ochoswvl 1[BT.

1. st snementa MCKJIFOYAIOIIEE MJIN Bepo ypasuenne Z =(Av B)v (Av B). Cunre-
3upyiTe ero u3 gorunueckux snementon U, MJIM u HE u Hapucyiite cxemy.

2. [TocTpoiiTe cxeMy, OTBEYAIOIIYIO CICAYIONIEH Jornueckoi GyHkuu: Z = AABAAABAC.

4.1.2 lIpumepHbIe TEMBI pedepaToB.
JnoaHO-TpaH3UCTPOHAS JIOTHKA.
TpaH3uCTOPHO-TPaH3UCTOPHAS JIOTUKA.
MOII noruka Ha KOMIJIEMUHTAPHBIX METAJUI-OKUCEI MOJYIPOBOJIHUKOBBIX TPAH3UCTOPAX.
OMHUTTEPHO-CBSI3aHHAs JIOTHKA.
WHTerpanbHast MHXXEKIMOHHAS JIOTHKA.
CpaBHUTENBHBIE XapaKTEPUCTUKU CEMENCTBA CXEM Ha Pa3HBIX TUIAX JIOTUKH. CXeMBbI CO-
NPSDKEHUS Pa3HbIX THUIIOB JIOTUKH.

7. OcoOeHHOCTH TOCTPOEHUS M NpUMEeHeHHs Joruueckux ycrpoictB Ha KMOII, TTJI u
TTJII cTtpykrypax.

ocoarwnE

4.2 ®oHA OLICHOYHBIX CPEACTB s MPOBEJICHUs MPOMEKYTOYHOM ATTeCTALNHA
4.2.1. IlepevyeHb BONPOCOB, BBIHOCHMBbIX HA IK3aMeH:
1. Ananutuyeckoe npeacraienue Oynesix Gpynxuit CJJHO u CKHO.
2. MeToapl MUHUMHU3AIIMK JIOTUYECKHUX BhIpakeHHi (MeTo kapT KapHo).
3. ITapa3utHble CBsI3M LU(POBBIX 3JIEMEHTOB MO LENsM nutaHus. OuiabTpanys NUTAONMX Ha-
npsokeHud B LY.
4. B3zauMHoe coOTBEeTCTBUE OyNIEBBIX (PYHKIUI U JIOTHYECKUX CXEM.
5. CtanynapTHble KOMOMHAIIMOHHBIE CXEMBI (MYJIbTHILIEKCOPHI, AEMYJIbTUILIEKCOPHI, Aemudparo-
pBl, UQpaTopsl, IpeodpazoBaTean KoAoB). Kioun 1 KOMMyTaTOPHI.
6. ITocnenoBaTenbHble yCTPOWCTBA (TPUTTEPHBIE CUCTEMBI, ACHHXPOHHBIE U CHHXPOHHBIE TPUTTE-
peL, RS-, JK-, D-, T-tpurrepsi).
7. CueTyuKy U AenuTend (CyMMUPYIOIIKE, BHIUUTAIONINE, PEBEPCUBHBIC, YHUBEPCAJIbHBIE PETUCT-
pBI).



8. Peructpsl v X Ha3HAYEHUE (PETUCTPHI MAMSTH, PETUCTPHI CABUTA, YHUBEPCATIbHBIE PETUCTPHI).
Jloruveckre MUKpPOOTIEpAIINH B PETHCTPaXx.

9. ludpo-ananorossie U aHaJOro-MUGPOBLIC TPEOOPaA30OBATEIH.

10. DnemMeHThl CXEMOTEXHUKH aHAJOTOBBIX MHTErpainbHbix cxem (KMOII, TTJILH, UWJI, ATJI,
2CII).

11. ®usnyeckne MPUHLOUIBI MOCTPOCHMs 3arnoMmuHaronmx ycrpoiicts (SRAM, DRAM, ROM,
PROM, EPROM, CDRAM, SDRAM, MarHUTHBIE 3alIOMHHAIONTNE YCTPOHCTBA). VIX BHYTpEHHSS CXEMO-
TEeXHHKA.

12. CymMaTopsl 1 BEIYMTATENH.

13. ®opmupoBaTed MMITYyJIbCOB M T'€HEPATOPHl HMH(PPOBBHIX CHTHAJIOB HA OCHOBE JIOTMYECKHX
CXEM.

14. YcrpoiictBa oToOpaxenus nudpoBoit nHGOpMaLIUKU, 0COOCHHOCTH MPUMEHEHHUS, TAPAMETPHI.

15. ApudmMeTnKo-10rudecKrue yCTpoicTBa OJJOKH YCKOPEHHOTO MepeHoca. MaTpuiHbIe YMHOKH-
TENHU.

17. CuHxpoHU3aIus 1 NMOCAeA0BaTEeNbHOCTD AeiicTBUIl MII, cuctema npepbIBaHUIA.

18. cxembl MOAKIIOUEHHUS MaMSITH M BHEIIHUX YCTPOMCTB K IIMHAM MHUKPOIPOIIECCOPHOM CUCTE-
MBI.

19. TIlopTe! BBOA/BBIBOIA.

20. PexxuMbl paboThl MUKpOITpOIIECCOpa.

21. HapucyiiTe ¥ OSICHUTE CTPYKTYPY OJHOKPUCTAIHHOTO BOCEMHUPA3PSAHOTOMHKPOIIPOLIECCOPA.

22. Oxapaxtepusyiite RISC-apxurexrypy.

23. Oxapaktepusyiite CISC-apxurexrypy.

24. CTpyKTypa MHUKPOIIPOILIECCOPHOTO KOHTPOJILIEpa.

25. IIporpammupoBanue AVR MUKPOKOHTPOJLIEPOB.

Ok3ameH 1o auctumuinie «{udpoBeie ycTpoicTBa 1 MUKPOIPOIIECCOPBD» CAAETCS B MHUCHMEH-
HOH (opMe 1o OusieTam, yTBEp KICHHBIM B YCTaHOBJICHHOM ITOPSIIKE.

Pexomentyercs cieayromue KpUTEpUd OIIeHKN 3HAHUH.

O1eHKa «Hey/A0BJIeTBOPUTEIBLHO)» BBICTABIISICTCS B TOM CIIy4ae, €CIIU CTYICHT IEMOHCTPUPYET:

- IOBEPXHOCTHOE 3HAaHNE TEOPETUYECKOr0 MaTepHala;

- HEe3HAHWE OCHOBHBIX 3aKOHOB, IOHATHI ¥ TEPMHUHOB YU4E€OHOH AUCIUIUINHBI, HEBEPHOE OTIEpH-
pOBaHUE UMU;

- rpyOble CTUJIUCTUYECKHE U PEUYEBbIE OIINOKH.

O1eHKa «y/10BJ€TBOPUTEIbHOY» CTABUTCS CTYyIEHTaM, KOTOpPbIE ITPH OTBETE:

- B OCHOBHOM 3HAIOT Y4eOHO-IIPOrpaMMHBINH MaTepuan B 00bEMe, HeOOXOAUMOM JJIsl IPECTOs-
et yueOnl 1 paboThI IO Ipodeccu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaX Ha HK3aMEHAIlMOHHbIE BOIPOCHI UMEIOT HAapyLIeHUs B MOCJIEA0BATEILHOCTH U3J10-
KEeHHs yuyeOHOro MaTepHralia, IEMOHCTPUPYIOT TOBEPXHOCTHEIE 3HAHUS BOIIPOCA;

- IMEIOT KpaTKHe OTBETHI TOJILKO B paMKaX JEKIIMOHHOTO Kypca;

- IPUBOAAT HeUeTKUEe GOPMYITUPOBKU (PU3NUYECKUX MOHATUN U 3aKOHOB,;

- IMEIOT CYIIECTBEHHBIE TIOTPEIIHOCTH U TPYObIe OMHMOKH B OTBETE Ha BOIIPOCHI HK3aMEHAIIHOH-
HOro Ousera.

O1eHKa «XOpOLI0Y» CTaBUTCS CTYJIEHTaM, KOTOpbI€ IPU OTBETE:

- O0HApYXHMBAIOT TBEP/IOE 3HAHKE MPOTPAMMHOTO MaTepHalia, KOTOPhIH H3JIaratloT CUCTeMaTH-
3MPOBAHO, OCJIEIOBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanOoJiee 3HaYNMYI0 JIOTTOJTHUTEIBHYIO JINTEPATYPY;

- JIOITYCKAIOT OT/JeJIbHBIE TIOTPEIIHOCTU ¥ He3HAYUTENIbHbIE OITMOKH MTPU OTBETE;

- B YCTHBIX OTBETaX HE JIOMYCKAET CEPhEe3HBIX OIMIMOOK M JIETKO YCTpPaHSAET OTJENIbHBIE HETOYHO-
CTH C TIOMOII[BIO JIOTIOJTHUTEIIBHBIX BOITPOCOB MPETOIaBaTEIIs.

O1eHKa «OTJIMYHOY» CTaBUTCS CTYIEHTaM, KOTOpPbIE IIPU OTBETE:

- 00HapYXMBAIOT BCECTOPOHHEE CUCTEMAaTHIECKOE U TITyOOKOe 3HaHUE TIPOTPaMMHOT0 MaTepHua-
7a (3HaHWE OCHOBHBIX TOHSTHHA, 3aKOHOB M TEPMHUHOB y4eOHOW MUCIUIUIMHBI, YMEHHE OIEPHPOBAThH
UMH);

- M3JIaraloT MaTepua JOTHYHO, TIOCIIEI0BATEIEHO, PA3BEPHYTO U YBEPEHHO;
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- M3JIaraloT MarepHal ¢ JOCTaTOYHO YETKUMH (HOpMYIHPOBKAMU, MOATBEPKAAEMbIMH rpaduka-
MU, IUQpaMu WIH TPUMEpPaMU;

- BIAJICIOT HAYYHBIM CTHIIEM PEUH;

- IEMOHCTPUPYIOT 3HaHHE MaTepHualia JEKUUii, 0a30BbIX YUCOHHUKOB U JOMOJHUTEIBHON JTUTEpa-

TYPBI.

O1eHOYHBIC CPENICTBA ISl MHBAIM/IOB | JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBbSI BbI-
OMparoTCs ¢ Y4eTOM WX MHAMBHYaTbHBIX ICUXO(PU3MUECKIX 0COOEHHOCTEM.

- TIp¥ HEOOXOAMMOCTH WHBAIHAM H JIIIAM C OTPAaHUYCHHBIMUA BO3MOXXHOCTSIMU 3/I0POBBSI TIPe-
JIOCTABJISICTCSI TOTIOJIHUTEIILHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

- MIPY TPOBEJICHUU TIPOIICTYPHl OLICHUBAHMS PE3YJIbTATOB O0OYUYCHUsI WHBAIUIIOB U JIMI C Orpa-
HUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI IPEAYCMATPUBACTCS HCIOJIb30BAaHUE TEXHHYECKHX CPEICTB,
HEOOXO/IMMBIX UM B CBSI3U C X WHIAUBHUYAITbHBIMA OCOOCHHOCTSIMH;

- IpU HEOOXOIUMOCTH Il O0YYAIOIIUXCs C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMU 37I0POBbSI M UH-
BAJINJIOB TPOLIEAYPa OICHUBAHUS PE3yIbTaTOB OOYYCHHS IO AMCIUIUIMHE MOXET MPOBOAMTHCS B He-
CKOJIBKO JTaroB.

[Iponienypa omleHUBaHUS PE3y/IbTaTOB OOYUYCHHS WHBAJIUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXK-
HOCTSIMH 370pPOBbSl MO JUCHUIUIMHE (MOMYIIO) MpPEIyCMAaTPUBACT IPEIOCTaBICHWE HHPOPMALUU B
dopmax, afanTUpPOBaHHBIX K OTPAHUYCHUSAM KX 37I0POBbSI M BOCIIPUSATHS WHPOPMAIIHH:

JUist i1 ¢ HApyIIEHUSIMUA 3PSHHS

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JIist AL ¢ HapyIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepevYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTa 00ydaro-
HIAXCSL.

5. IlepeyeHb OCHOBHOM W IOMOJHHUTEJbHON Y4eOHOMH JHUTepaTypbl, HEOOXOAUMON 1A OC-
BOCHMS 1M CHUILIHHBI (MOYJIS1)
5.1 OcHoBHasi TUTEpaTypa:

1. Hapeimkun, Anekcanap Kupwinosud. Lludpossie ycTpoiicTBa 1 Mukporpoueccopsl [ Tekcr] :
yuebHoe nocobue A ctyaeHToB By30B / A. K. Hapeimkun. - M. : Akagemus, 2006. - 318 c. -
(Boiciiee mpogeccuonansHoe obpa3oBaHue. Pagnosnektponuka). - bubmumorp. : c. 312-314. -
ISBN 5769516186.

2. Caxues, A. M. Llu¢ppoBsie ycTpolcTBa 1 MUKPOIIPOLIECCOPHI [ DNIEKTPOHHBIN pecypc] : yueOHoe
nocoOwue s akajgemMudeckoro OakamraBpuata / A. M. CaxHeB. - 2-e u3J., nepepad. u gor. - M. :
FOpaiit, 2017. - 139 c¢. - https://biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Hapeimkun, Anekcanap Kupwinosuu. Lludpossie ycTpoiicTBa 1 Mukporpoueccops! [Tekcr] :
yaeOHoe mocodue st cTyneHToB By30B / A. K. Hapbermkus. - 2-¢ u3g., crep. - M. : Akamemus,
2008. - 318 c. : un. - (Beicuiee npodeccuonanbHoe obpazoBanue. Pannosnexkrponuka). - buo-
mworp.: ¢. 312-314. - ISBN 9785769549175 : 301.07.

2. boiit, Knayc. [ludposas snextponuka [Tekcr] : [yueOnuk] / K. bo#T ; nep. ¢ Hem. M. M. Tam-
munkoro. - M. : Texnocdepa, 2007. - 471 c. : wmn. - (Mup osnexrponmku). - ISBN
9785948361246. - ISBN 3802319583 : 420 p.

11



JlJ1 OCBOGHHUSI TUCUUIUIMHBI MHBAIUAMU U JIMLIaMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3]10pO-
BbsA HUMCIOTCA HU3NAHUA B DJJICKTPOHHOM BHUIC B BHGKTpOHHO-GI/IGHI/IOTe‘{HLIX cucreMax «JlaHp» m
«FOpait.

5.3 Ilepuoguyeckne U3IAHUS:

B oubnuorexe Kyol'Y mmerorcst criemyroniye nepruogMYeCKiue U3JaHus M0 MPOQYUITI0 JUCLHUII-
JIUHBL:

B mupe Hayku.

BectHuk cBA3M.

3apyOexHasi pain0dJICKTPOHHKA.

N3Bectust BY308B. Cepus: [IpubopoctpoeHue.

Nzsectus BY3oB. Cepust: Paqnodusuxka.

N3Bectust BY30B. Cepust: PaguosnekTpoHuka.

MHUKpPO3IEKTPOHUKA.

Paguo.

Pagnorexnuka.

PannorexHuka v 371€KTpOHUKA.

Pagnorexnuka. Pedeparususrii sxypnair. BUHUTU.

CxeMOTexHuKa.

TenexkoMMyHHUKaLUH.

TexHoNOrUM U CPeaCcCTBa CBI3U.

VYenexu COBpEMEHHOM pauod3JIEKTPOHUKH.

DIIEKTPOHUKA.

Onexrponuka. PedeparuBnsiii xypuain. BAHUTU.

DNeKTPOHUKA: HayKa, TEXHOJOTHUsl, OU3HecC.

DIIEKTPOCBS3b.

6. Ilepeuens pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn «HTepHeT», He-
00X0AMMBIX /115l OCBOCHUS TMCHMILINHBI (MOTYJIs1)

1. Enunoe okHO noctyma k oopasoBatenbHbiM pecypcam — URL: http://window.edu.ru/.

2. @enepanbHblil 00pa3oBatenbHbIi moptan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nayunsix pecypcoB — URL: http://www.scintific.narod.ru/literature.htm.

4. bonbmas HaydHast oubimoreka — URL: http://www.sci-lib.com/.

5. Caiir pa3zpaboTuMka MpOrpamMMbl SMYJSIIHMUA PabOTHl CXEMOTEXHHUYECKOTO MOJETUPOBAHMS
CAIIP NI Multisim: http://www.ni.com/multisim/

6. XKypnan: CoBpeMeHHas 3JIeKTpOHUKa Www.soel.ru

7. KTII-MK http://www.cec-mc.ru cuctema komana 8-pa3psaubix RISC MHKPOKOHTPOILIEPOB
cemeiictBa AVR c. 166-277.

8. Kypuanst «CHIP NEWS» http://www.chipnews.ru

7. MeToauveckue yKazaHus JJisl 00y4alOUUXCsl 0 OCBOEHUIO JUCIHUNIMHBI (MOIYJIS)

Jlis yCrenHoro ocBOGHUsl JUCHUIUTMHBI «Il0TynpoBOTHUKOBAs 3JEKTPOHUKA» MPH CAMOCTOS-
TeIbHOU paboTe CTYAEHT JI0JIKEH UMETh:

1) KOHCIIEKT JIeKIuil B 0yMaKHOM WJIM 3JIEKTPOHHOM BUJIE;

2) yueOHHK (yueOHOE MOCOOre) B COOTBETCTBHU CO CITMCKOM JINTEPATYPHI;

3) rerpanb Uit 1a00paTOPHBIX PadoOT.

CamocrosiTenpHast padoTa COACPIKUT CIEAYIOIINE BUIbI YICOHOH eATETLHOCTH CTYICHTOB!

— TEOPETUYECKYIO CAMOTIOJTOTOBKY K J1a00OpaTOPHBIM 3aHATHUAM U K 9K3aMEHY 110 KOHCIIEKTaM U
y4aeOHOM JTUTEPATYPE;

— opopmIIeHHE OTUETOB IO Pe3yJbTaTaM JabopaTOPHBIX pabOT (O BHIMOIHEHHOH J1a00paTOpHO
paboTe CTYAEHThl OTYUTHIBAIOTCS MPENOJaBaTeNI0 Ha CIEAYyIoIeM (04epeHOM) J1abopaTOPHOM 3aH -
THH);
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— OATOTOBKA pedepaTa Mo OAHON U3 TeM YICOHOU TUCIUTIIINHBI;

— MOATOTOBKA MPE3EHTALUU 110 TeMe pedepaTa U BBICTYIUIEHHE C JOKJIAJ0M HA OJHOM M3 JIEK-
[IAOHHBIX 3aHITUH.

CryneHTy HEOOXO0AMMO CHCTEMATUYECKH paboTaTh B TEUCHHE CEMECTpa MO M3yYECHUIO TeOpeTH-
YEeCKOro Marepuaia u NpuoOpeTeHUI0 HABBIKOB SKCIIEPUMEHTAIbHON pabOThI.

Jlig 3an0MMHaHUS JIEKLMOHHOIO MaTepHaia (B TOM YMCIE U B IEPUOJ IOJTOTOBKHU K 3K3aMEHY)
CTYAEHTY HEOOXOMMO XOPOILIO 3HaTh CBOWCTBA MaMATH U aKTHBHO I10JIb30BAaThCSI MHEMOTEXHUYECKH-
MH IpUEMaMHM, W3BECTHBIMHU M3 y4eOHOH aucuuiummbbl «llcuxonmorus u memaroruka». Meroaudeckue
pPEKOMEH/IalMU 10 3allOMUHAHUIO MOXXKHO HAWTH M B VIHTEpHETEe MO KJIIOYEBBIM CJIOBaM: «I1aMsTh,
«MHEMOHHUKa», K(MHEMOTEXHHKA», «KaK 3allOMHUTH Y4eOHBIH Marepuany. JKenarenpbHO TaKKe O3HAKO-
MUTbCS C IPUEMAaMHU KOHCIIEKTHPOBAHUS, T.€. CO CIIOCOOAMHU COKPAILIEHUS 3aIlIUCH CJIOB U CIIOBOCOYETa-
HUH, HallpUMeEp, IPUMEHAEMBIMU B CI0BAPSAX U SHUUKIIONEIUAX.

B ocBoeHMM QUCHUIUIMHBI MHBAIMAAMU U JIULAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS
OosblIoe 3HAYCHHE HMMEET WHIMBUAYyallbHAs yueOHas paboTa (KOHCYJIbTALMH) — JOMOJHUTEIBLHOE
pa3bsCHEHHE yueOHOro MaTepuaa.

WupuBuayanbHble  KOHCYJIBTAMM 1O MPEAMETY  SBISIIOTCA  BaXHBIM  (PAKTOPOM,
CHOCOOCTBYIOIIMM MHIAMBHIyaIU3alM1 0Oy4Y€HHUsS M YCTAaHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTA MEXKY
npenogaBareieM M 00ydarolMMCs HWHBAIMJIOM WM JIMIOM C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBBbSL.

YcnenHocT 0CBOEHUS CTYAEHTOM Y4€OHOW TUMCUUIUIMHBI OTPAXKaeTCsl B €r0 pEUTUHIE — CyMMeE
6a/u10B, KOTOpask (popMUpyeTCs B TEUEHHE CEMECTpa M0 Pe3yJIbTaTaM YCTHBIX OIPOCOB, BBIIOJIHEHHOIO
pedeparta, mpe3eHTauy, BHYTPUCEMECTPOBOM aTTECTAIIMH U 3AIIUT JJaOOpaTOPHBIX PadoT.

8. Ilepeuenb HH(POPMANMOHHBLIX TEXHOJOTUH, MCHOJb3yeMbIX MNPH OCYIIECTBIEHHH
00pa30BaTe/ILHOIO MPoUecca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1 Ilepeuyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoHCynbTHpPOBaHUE MTOCPEICTBOM IIEKTPOHHOMN MOUTHI.

8.2 Ilepeuennb HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. DnexTpoHHBIH KaTanor HaydHo# oubimorexu Kyol'Y (http://212.192.134.46/MegaPro/Web).

2. OnexktpoHHass OubOnmoTeyHast cucreMa «YHuBepcuterckas Oubmmoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas OnbOIMoTeYHas cucTeMa m3aarenscTa «Jlarby (https://e.lanbook.com/).

4. DnextponHas oubnnoreunas cucrema «tOpaitm» (https://www.biblio-online.ru/).

8.3 llepeyennb HEOOX0AMMOI0 MPOrPAMMHOI0 o0ecredeHust
1. Onepanmonnas cucrema MS Windows.

2. AHTHBHpYC.

3. Cucrema cxemorexHudeckoro moaeauposanus NI Multisim.

9. MarepuaibHO-TeXHHYecKass 0a3a, HeoOXoauMas 1Jisl OCYIeCTB/IeHUsSI 00pPa30BaTeIbHO-
ro npouecca 1no JMCUHIIHHE (MOLY110)

MatepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIMITITNHBI
Ne Bun pabor
1 OCHAIIEHHOCTh

1. JlexunonHnble 3aHs- | Ayautopus 227C, OCHAllleHHas NEPEHOCHBIM IPOEKTOPOM U
THS MAarHATHO-MapKEpPHOM JOCKOM.

2. Cemunapckue 3aHsi- | Ayautopust 311C, ocHareHHas MarHuTHO-MapKEpHOH TOCKOM
THUS

3. | JIaboparopusie 3a- | JlJabopatopus 311C, ykomruiekToBaHHasi 00OpyJOBaHWUEM He-
HATUS 00XO0MMBIM JJI IPOBEJCHHS 1TAOOPATOPHBIX paboT

4. Texkymui KOH- | Aymutopust 311C, ocHanieHHas KOMIBIOTEPHOM TEXHHKOHN C

13



TpPOJIb,  NPOMEXKY-
TOYHAs aTTecTalus

INOAKIIYCHHUEM K CCTH HHTepHeT

I'pynmossie Aynutopus 311C, ocHaleHHass KOMIBIOTEPHON TEXHUKOMU ¢
(MHAMBUAYATbHBIE) | MOAKIIOYEHUEM K ceTu VIHTepHeT, A IpOoBeAeHUs] MHIUBUIY-
KOHCYJIbTAllUH QJIbHBIX KOHCYJIbTalUH.

CaMocrosTenbHas Aynutopus 311C, ocHaileHHass KOMIBIOTEPHOM TEXHHKOM C
pabota

BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT», mporpaMMmoit
9KPAHHOIO YBEJIMYEHUS U OOECIEYEHHBIM IOCTYIOM B 3JEK-

TPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCHU-
TeTa.
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