





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OU3NYECKHUE OCHOBBI MUKPOJJIEKTPOHUKNA

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:

IICK-1.1 — croco6GHOCTL BBITIONHATH BHIOOP TMEPBUYHBIX JATUUKOB U IEMEHTOB U3MEPUTETHHOMN

27.03.01|cucTeMbl, KOMIIBIOTEPHBIX TMpOrpaMM [Jid  MOJE/JWPOBaHUs  U3MEpPHUTE/bHBIX  ITIPOLIECCOB,
(O2) |pa3pabaTbiBaTh W BHE[PSATb CIELMA/bHBIE CPEACTBA W3MEDEHWM [jisi 00eCreueHus] TOUHBIX

M3MepeHUi TpY OTIpe/ie/ieH|H 1eHCTBUTETbHBIX 3HAUeHUM KOHTPOIUPYEeMBIX TTapaMeTpPOB

27.03.04/TICK-1.3 — cnocobHoCTb pa3pabareiBaTh WH(POPMALIMOHHO-U3MEPUTETbHbIE  KOMITOHEHTHI
(E6) |aBTOHOMHBIX HHGOPMAI[MOHHBIX U YIIPAB/SIOIINX CUCTEM
15.03.06 I[ICK-1.5 — crnocobHOCTh TPOeKTUPOBaTh, MPOrPaMMUPOBATh, OTJIAKMBAaTh M HACTPAaWUBaTh

3JIEKTPOHHbIE O0/IOKH U MUKPOIIpOLIeCCOPHBIE  CUCTEMBI  yIIpAB/IEHHWS  MEXdaTPOHHBIMM U

ns
(18) pobOTOTeXHUUECKUMU CUCTEMaMH

DOpPMUPOBAHHIO KOMITETEHITUH CITY>KUT IOCTKEHUE CJIeTYIOIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.1 (27.03.01, 02)

3HAHUA:

(hu3MueCcKre MpolecChl, KOHCTPYKI[UY, TTPUHLIUI AeUCTBUS, XapaKTEPUCTUKH U TlapaMeTphl NPUOOpOB
Pa3MMYHOTO Ha3HaueHUsi U MUKPO3JIEKTPOHHBIX YCTPOMNCTB;

MaTepuaJsibl 3/IEKTPOHHOM TeXHUKU U MX 371eKTpodu3nuecKre CBOMCTBA; XapaKTePUCTHKHU P-N Mepexo/a;
MOy TIPOBO/JHUKOBLIE TUO/bI, OUTIOSIPHBIE U TOJIEBble TPAH3UCTOPHI; (DOTOZMEKTPUUECKHE U M3/TydaTe/bHbIe
MpUOOPBI; XapaKTePUCTHKH, MapaMeTpbl U MOJIeNN MOYIPOBOJHUKOBBIX TIPUOOPOB; 37IEMEHThI UHTErPabHbIX
cxeM; 0a30BbIe JIOTMUECKHE 37€MEHThl Ha OCHOBE OWIIOMSPHBIX W TOMEBBIX TPAH3UCTOPOB; 3allOMUHAOII[Ue
JIoTHYecKye 3/IeMeHTbI; 0CHOBBI (DYHKI[MOHATBLHOU 3/IeKTPOHUKUY;

TOHMMaHHe COBPEMEHHBIX TEXHOIOTHUH M3TOTOBJIEHUS 3/IEKTPOHHBIX TTPUOOPOB;

YMeHUS:

yMeHHe aHaIM3UPoBaTh paboTy CXeM, COJIepKalliX TOMyTPOBOHUKOBbIE 37IEKTPOHHBIE TIPUOODHI;

OCBOEHHE OCHOBHBIX XapaKTEPUCTHK MOJTYTTPOBOJHUKOBBIX 3/IEKTPOHHBIX TPUOOPOBE;

HABbIKU:

- OTIpeZiesieHre OCHOBHBIX XapaKTEPUCTUK JIEKTPOHHBIX TTPUOOPOB;

- UCC/Ie[IOBaHUE PAa3/IMUHBIX CXEM BK/IHOUEHHS 3/IEKTPOHHBIX IPHOOPOB;

- paboTa c MaKeTHBIMU YCTaHOBKAaMH, BK/TFOUAIOIIIMMH 3/IeKTPOHHBIE MPUOOPHI;

- MOJleTMPOBaHKe PaboThl CXeM C 3/1IeKTPOHHBIMU rprubopamu B CATIP..

IICK-1.3 (27.03.04, E6)

3HAHUA:

(hu3uuecKue MpoLecChl, KOHCTPYKI[UY, TPUHLIUIT AeUCTBUS, XapaKTEPUCTUKH U TlapaMeTphl MPUOOpOB
Pa3MUHOr0 Ha3HaueHUs1 1 MUKPO3JIeKTPOHHBIX YCTPOMNCTB;

MaTepuasibl 3/IEKTPOHHOM TeXHUKU U UX 3/1eKTpodu3nuecKkre CBOMCTBA; XapaKTePUCTHKHU P-N Mepexo/a;
MOy NIPOBO/JTHUKOBBIE TUO/bI, OUTIOMSIPHBIE U TOJIEBble TPAH3UCTOPLI; (DOTOIMEKTPUUECKHE U M3/TydaTe/bHbIe
MpUOOPBI; XapaKTEPUCTHKH, MapaMeTpbl U MOJIeN TOYTPOBOJHUKOBBIX TTPUOOPOB; 37IEMEHThI UHTErPabHbIX
cxeM; 0a30BbIe JIOTUYECKHME JIEMEHThI Ha OCHOBE OUTIOSIPHBIX U TIOJIEBBIX TPAH3UCTOPOB; 3allOMUHAOIIIVE
JIoTh4ecKye 3/1eMeHTbl; 0CHOBBI (DYHKI[MOHATBLHOU 3/1IeKTPOHUKY;

TOHMMaHWe COBPEMEHHBIX TEXHOIOTHUH M3TOTOBJIEHUS 3/IEKTPOHHBIX ITPUOOPOB;

YMeHUS:

yMeHHe aHaIM3UPoBaTh paboTy CXeM, COJiepKalliX TOMyTPOBOHUKOBbIE 37IEKTPOHHBIE TIPUOODHI;

OCBOEHHE OCHOBHBIX XapaKTEPUCTHUK MOJTYTTPOBOJHUKOBBIX 3/IEKTPOHHBIX TPUOOPOB;

HABbIKU:

- oTIpeZiesieHre OCHOBHBIX XapaKTePUCTUK JIEKTPOHHBIX TTPUOOPOB;

- UCC/Ie[IOBaHUE PA3/IMYHBIX CXEM BK/IHOUEHHS 3/IEKTPOHHBIX IPHOOPOB;

- paboTa c MaKeTHbIMK YCTaHOBKAaMH, BK/TFOUAIOIIMMH 3/1eKTPOHHBIE MPUOOPBI;

- MOJleTMPOBaHKue PabOoThI CXeM C 3/IeKTPOHHBIMU rprbopamu B CATIP..

IICK-1.5 (15.03.06, U8)

3HAHUS:

(hu3nyecKre MpoleCcChl, KOHCTPYKI[UY, TIPUHLIUI AeUCTBUS, XapaKTePUCTUKH U TlapaMeTphl PUOOpOB
pa3MMUHOr0 Ha3HaueHUs1 U MUKPO3JIeKTPOHHBIX YCTPOMNCTB;

MaTepHaJibl 3/IEKTPOHHOM TeXHUKU U UX 371eKTpodr3nuecKre CBOMCTBa; XapaKTePUCTHKHU P-N Mepexo/a;
TOYNIPOBOJJHUKOBBIE TUO/bI, OUTIOSIPHBIE U TOJIeBble TPAH3UCTOPLL; (HOTOIMEKTPUUECKHE U W3/TydaTe/bHbIe
MpUOOPKI; XapaKTEPUCTHUKH, NapaMeTPbl U MO/Ie/TN TOYTPOBOJHUKOBBIX TIPUOOPOB; 37IEMEHThI UHTErPabHbIX
cxeM; 0a30BbIe JIOTMUECKUE 37€EMEHThl Ha OCHOBE OWIOMSPHBIX W TIOMEBBIX TPAH3UCTOPOB; 3aTlOMUHAOIIUE
JIOTUUECKUE 37IeMEHTbhI; 0CHOBBI (DYHKIIMOHATBHOM 37IEKTPOHUKHY;

TIOHMMaHWe COBPEMEHHBIX TEXHOIOTHUH M3TOTOBJIEHUS 3/IEKTPOHHBIX TTPUOOPOB;

YMeHUS:

4



yMeHHe aHaIM3UpoBaTh paboTy CcXeM, Coziep>KalljiX MOyTIPOBOJHUKOBBIE 3/1eKTPOHHBIE TTPHUOOPEI;
OCBOEHHe OCHOBHBIX XapaKTePHCTHK IOTyTIPOBOJHUKOBBIX 37IEKTPOHHBIX ITPHUOOPOB;

HABbIKU:

- oripeiesieHrie OCHOBHBIX XapaKTePUCTHK 37IeKTPOHHBIX MPUO0POB;

- MCCTefioBaHKe PA3/IMYHBIX CXeM BKJIFOUEHHs 3/IeKTPOHHBIX ITPHOOpPOB;

- paboTa c MakeTHBIMH YCTaHOBKAaMH, BK/IIOUAIOIIMIMU 37IeKTPOHHbIE TIPUOOPH;

- MO/Ie/IMpOBaHKe paboThI CXeM C /IeKTPOHHBIMH TTprubopamu B CATIP.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa @U3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKM sBrsieTcs JUCLUIVIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HanpasneHusM: 15.03.06 MexatpoHurka u poboToTexHuKa, 27.03.04 YnpaBieHre B TEXHAUeCKUX CUCTEMaX,
27.03.01 CraHzapTusanys U METPOJIOTHS.

CogeprkaHue JUCLUIVIVHBI ABJISeTCS JIOTUYeCKUM Npogopkenrem aucuuruine: @U3NKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
MUKPOITPOIIECCOPHAS TEXHUKA B MEXATPOHUKE 1 POBOTOTEXHUKE.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-1 — criocoben NPpUMEHSATb €CTeECTBEHHOHAYUHbIE U O6LL[€I/IH)KEHepH]:Ie 3HdAHHA, METOAbI
MaTe€MaTHU4YeCKOro aHa/in3a U MO Ee/IMPDOBAHHS B HpO(l)ECCHOHaJIBHOfI AedATe/IbHOCTH



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HauMeHoBaHMe pa3/ie/ioB U JUJAKTHYECKHX eJMHHUL]

BCEI'O

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCEI'O

JleKuuu

JlaGopaTopHbIit
MPaKTHKYM

CamocrosiTeIbHasA
pabora cTygeHToB

®dopmupyemast
KoMmrmeTeHus, %

IICK-1.1 (27.03.01)

TICK-1.3 (27.03.04)

TICK-1.5 (15.03.06)

Pazaen 1. OCHOBEI 30HHOH TeopHH TBep/bIX Tesl. Pu3nKa
no/ynpoBoAHUKOB. IToynpoBoagHuKoBbIe JuoAbl. 1.1. CTpoeHue
BerjecTBa. OCHOBHbIE MOHATHSI KBAHTOBOW TeOPUH. YpaBHeHHe
[IpeauHrepa 1 BoHOBas GYHKLMS, OCTynaThl Bopa. DHepreTHueckue
30HBI B KpHicTasiax. TyHHenbHbIi a¢dext. O6pazoBaHKe SHepreTHueckux
30H. CoorHouleHue Teii3eH6epra [/ist 3Hepruu ¥ BpeMeH!. 30HHast
quarpaMMa. BaseHTHast 30Ha M 30Ha TIPOBOAMMOCTH. Y3KO30HHBIE,
IIMPOKO30HHBIE U Ge31Lje/ieBble MOTYTPOBOAHUKH. 3arlo/HeHe
SHepreTHYeCKMX 30H 3/1eKTPOHaMM, NTPOBOHUKH, TIOTYTIPOBOAHUKH U
n30s1ATOpBI. TernoBoe [ABIKeHHe 3NeKTPOHOB, JNMMHA CBOGOAHOTO
nipo6era. 1.2. [To/ynpoBOHUKOBLIE BelljeCTBa. DleMeHTapHble
rosynpoBoHUKU. TTonynposoauuku rpynmn AIIIBYV, AIIBVI, tBepasie
pacTBopbl. Kpucraninueckas perieTka rosryrpoBOJHUKOB, apaMeTpbl
petueTky. 1.3. DeKTPOHHO-/bIpOUHbIH Nepexoy (p-n). Knaccudukanys. p-
N —Tlepexo/; B paBHOBECHOM ¥ HePaBHOBECHOM COCTOSTHUSAX.
DHepreTHyecKasl AMarpamma, roTeHLanbHbIi 6apbep. [IpsMoii ToK.
OGpaTHOCMelL|eHHBIi p-N-Tiepexoy], DKCTPaKLUsl HOCUTesIel 3apsiia.
O6parHbiii ToK. [IIMpHHa 1 eMKOCTh p-n —Tlepexosa. bappepHas u
mddy3roHHas eMKoCTb. 1.4. BosbTamnepHast XapakTepUCTHKA p-n —
niepexozia. [psiMast 1 o6paTHasi BETBH. DJIeKTPUUECKHIA 1 TerJIOBOM
nipo6ou nepexoza. Iepexos Ilortku. Knaccubukaiyst 410z0B.
BeimpsivutenbHslil Auog. Crabumntpos. Ctabuctop. BonsrammnepHbie
XapaKTepUCTUKU. VIMITynbCHbIe Anozpl € p-n —TiepexofoMm. [TepexosHele
rpouieccel B cxeme kimova. Juogel IH3 u 1/1PB. [Trog Hlottku. CBY
nvozbl. TyHHebHbIN Anos. Bapukan v BapakTtop. Pin auog,.

22

12

10

10

10

10

Pazpen 2. BunonspHseie Tpansuctopsl (BT). YcuinTenbHble KacKabl
TOCT 0 Y mep! 0 Toka Ha BT. 2.1. O6uiue cBeseHus o
TpaH3UCTOPAX. BUnossipHbIe TPaH3MCTOPBI. YCTPOMCTBO M MPUHLIUIT
neiicTBrst GunossipHoro Tpaxsucropa. KosdduimeHTbl HHKXeKLHH,
TiepeHoCa U ycHleHHsi Toka. CTaTnyeckre XapakTepUCTHKU GHIO/IPHOro
TpaH3ucTOpa. [IuHaMUueCKre XapaKTepUCTUKHU. 2.2. AKTHBHBIN 1
K/IFOUeBOH PeXXUMbI paboThl, YCU/IUTe/IbHbIE CBOMCTBA TPAH3UCTOPA.
Tlapametpel BT Tpan3uctopos. [lepexoziHble npoLieccel B cXeme KJxo4ya Ha
BT. MasiocurHasibHble napaMeTpbl OUITOJIAPHOrO TpaH3UcTopa. 2.3.
Knaccudukaryst GUMossipHbIX TPaH3UCTOPOB. Be3zpelidoBelit 1
npeiidoBblii GunonspHbIe TpaH3UCTOpPbL. Knaccudukaryst 6UnossipHeIx
TPaH3UCTOPOB I10 TEXHOJIOTMH U3roTOB/IeHHs. ToueuHsl, CriiaBHOM,

1 dy3roHHBIH, crinaBHO-AU(Y3UOHHBIH, AUddY3HOHHO-TI/IaHAPHBIH,
Me3ar/IaHapHBIH, T1aHapHO-3IUTAKCHAIbHBIH TPAaH3HCTOPBI.

23

13

10

10

10

10

Paspen 3. IToneBbre Tpan3uctopsl (IIT). 3.1. [ToseBbie TPaH3UCTOPSI,
knaccudukanys. [ToneBoii TPaH3UCTOP C YIIPAB/ISIOLMM P-Nl TIEPEXOJ0M.
CraTuueckye XapaKTepUCTHKHM 110JIEBOTO TPAH3UCTOPA C YTPaB/ISIOLUM -
n nepexozoM. 3.2. ITosieBoi TPaH3MCTOP C N30/MPOBAHHBLIM 3aTBOPOM.
YerpotictBo u npuHLun AeiictBus MOIT TpaH3ucTOpa C BCTPOEHHBIM U
MH/[yLIIPOBaHHBIM KaHamaMy. CTaTUYeCcKye XapakKTepUCTHKH, TTapaMeTphbl
T0J/IeBBIX TPaH3UCTOPOB. 3.3. CoBpeMeHHbIe T0/IeBble TPAH3HUCTOPbIL.
Mortele MOSFET (SIPMOS. HEXFET) nosieBble TPaH3UCTOPBI.
CrpykTypa ¥ npuHLMn felictBusi. Moible IGBT mnoneBble TpaH3UCTOPSI,
cTpykTypa u npuHimn felicreuss HEMFET Tpansucropsl. PasHoBugHOCTH
TPaH3UCTOPOB C BBICOKOH MO/BIXXHOCTBIO HOcHTeseld. M/ITT TpaH3uCTOpBI
C 1BOMHBIM 3aTBOPOM. MUKpO FET TpaH3UCTOPbI MHTErPa/ibHBIX CXEM.

20

10

10

20

20

20

Paspen 4. Ilepek/ouare/IbHbIe 31eKTPOHHbIE IPHOOPHI — THDHCTOPBI.
JuopHslit TUpHcTOp (AuHKCTOP). TPUOAHBIH TUPUCTOP (TPUHUCTOP).
CHMMeTPUYHBIH TUPUCTOP (CUMUCTOP). XapaKTePUCTUKU U MTapaMeTphbl
THAPUCTOPOB.

16

10

20

20

20

Paspen 5. IlepcrieKTHBHbIe HaNpaB/IeHHsA TPAH3HCTOPHOH

KsantoBomexaHuueckue s¢gdextsl. [TonsTue o BOnax ge BpOiins,
s¢bdekr AapOHosa - BOMa, addekT [Ixozedcona, sbdekt

MeticHepa. YriiepogHble HaHOTPYOKH. [ToHSITHe O KBAHTOBBIX TOUKaX. 5.2.
TTepcrieKTHBHBIE TPAH3UCTOPHBIE CTPYKTYPBI: MOJIEKY/ISIPHBII TPaH3UCTOP;
CIMUHOBbIN TPaH3UCTOP, rpa)eHOBbII TPaH3UCTOP, KBAHTOBO-
nHTep(hepeHIMOHHBIA TPaH3MCTOP, TPAH3UCTOP HA KBAHTOBBIX TOUKAX,
TPaH3MCTOPHI Ha OCHOBe HAHOTPYOOK; (heppo3/1eKTpUUIeCKUiA TPAaH3UCTOP.
TToHsTHE 0 KpeMHHeBOH (hOTOHHKe.

MMKP03/71eKTPOHMKH. 5.1. [TpaBuno Mypa. Hanopa3mepHasi 3/1eKTPOHHKA.

16

10

20

20

20

Pa3aen 6. D1eMeHTbI MUKPONIPOLIECCOPHOM TeXHUKH. 6.1.
VHTerpanbHble MUKpocxeMbl. OCHOBHBIE orpe/iesieHust. Vicropus
passutust. Knaccudukauus MukpocxeM. KOMIIOHEHTbI MUKPOCXeM.
TlonsiTHs 0 MeToZax T/IaHapHO-AN(Y3UOHHOM U SMUTAKCHAIEHO-
nnaHapHoﬁ TEXHOJIOTUH U3TOTOBJIEHUS ITOTYTIPOBOJHHUKOBBIX MUKPOCXEM.
6.2. 3aroMMHalOLI1e JIOTHYecKue 3/ieMeHTbl; KoMOUHALIMOHHbIE U

TIoC/Ie/i0BaTeIbHOCTHbIE YCTPOICTBa.

11

20

20

20

Bcero 3a 4 cemecTp

108

51

34

17

57

100

100

100

Bcero no gucuuniauHe

108

51

34

17

57

100

100

100




3.2. JIaGopaTopHbIii NPAKTUKYM

Oo0mnem,
Ne Homep u HaiMeHOBaHuUe pa3jesa
TeMma /1a00pPaTOPHOro MPAKTHKyMa ayp.
n/n JMCIIMIL/TUHbI
4acoB
1 OpraHu3alMOHHOE 3aHSITHe. 2
9 Pasgen 1. OCHOBBI 30HHOM TeOPUU TBEPZBIX WccnenoBanme mosynpoBOAHUKOBBIX 7
Tes1. Pr3MKa NOMyIIPOBOJHHKOB. IMOJOB.
3 I1onynpoBOAHUKOBBIE JUO/bI. WccnenoBanue mosyripoBOAHUKOBBIX 7
CTaOWTUTPOHOB.
Crarnyeckye XapakTepUCTUKU U NTapaMeTphl
4 OWIIOJIIPHOTO TPAH3UCTOPA B CXeMe C obmiedi| 2
0a3oii.
Pa3nen 2. Bunonsipabie TpaH3uctopsl (BT). Crathueckre XxapakTePUCTUKHY U TTapaMeTphbl
5  |YcunmurenbHble KacKabl TIOCTOSSHHOTO U OUITO/IIPHOTO TPAH3KUCTOPA B CXEME C 2
repemeHHOro Toka Ha bT. 001IMM 5MUTTEPOM.
YcunvtenbHBIN U KTIOUEBOM PEXXUMBI
6 OWTIONAPHOTO TPAH3KMCTOPA B CXEME C 3
0OII[UM SMUTTEPOM.
Cratnyeckye XapakTepUCTUKU U NTapaMeTphl
7 I10/1eBOT'0 TPAaH3UCTOpa C yIPAaBJISIOLIUM P- 2
Paznen 3. IToneBsie Tpan3uctopsl (I1T). N-TIePEeXOIOM.
8 Wroroeoe 3aHsTHE 2
Bcero 3a 4 cemectp 17
3.3. CamocronaTenbHast padora crygenra (CPC)
Ne Homep n HanMeHOBaHue pa3jiena Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n JUCIUILIUHBI 4acoB
Pazpen 1. OCHOBBI 30HHOM TeOpUH N3yueHuie npelyCMOTPEeHHBIX IPOrPaMMOM
1  |tBepgpIx Ten. dH3MKa MMOMYIIPOBOJHUKOB. |JUAKTUUECKUX efUHUL pasfesna 1; ITogrotoBka k| 10
[TonynpoBOJHHUKOBEIE AUOZBI. nabopatopHeIM paboTam.
Paspen 2. bunonspHbie TpaH3UCTOPEI N3yyeHuie npeyCMOTPEHHBIX IPOrPaMMOM
2 |(BT). YcunurenbHble KacKafibl JW[aKTUUeCKUX efnHUL pasgena 2; ITogrotoBka k| 10
MOCTOSIHHOTO U NepeMeHHoro Toka Ha BT. [mabopaTopHbiM paboTam.
N3yueHuie npeyCMOTPEHHBIX IPOrPaMMOM
3 |Pa3gen 3. Ilonessie Tpansuctopsl (IIT).  |qupakTuueckux eaunHul] pasgena 3; [ToarotoBka k| 10
nabopatopHbIM paboTam.
Pasen 4. TlepeK/TouaTebHbIe N3yueHuie npeyCMOTPEeHHBIX IPOrPaMMOM
4 JUJaKTUUeCKHX eIMHUL] pa3zesa 4 ¢ 10
3/IeKTPOHHBIE TPUOOPBI — TAPUCTOPBI. N
WCMO0/Ib30BaHUEM PEKOMEHyeMOW JIUTePaTypbl.
Paspen 5. IlepcriekTyBHbIe HarlpaB/eHUs VI3yueHHe Npe/lyCMOTPEHHBIX MPOrpaMMOi
5 N JWJaKTUUeCKUX eIMHUL] pa3zesia 5 C 10
TPaH3WCTOPHOU MUKPO3JIEKTPOHUKHU. o
WCMO0/Ib30BaHUEM PEKOMEHyeMOW JIUTePaTypbl.
Paszien 6. DIIeMeHTI N3yueHuie npeyCMOTPEeHHBIX IPOrPaMMOM
6 . JUJaKTUUeCKHX eIMHUL] paszesia 6 ¢ 7
MHKPONPOLIeCCOPHOU TeXHUKHU. o
WCMO/Ib30BaHUEM PEKOMEHyeMOW JIUTePaTyphl.
Bcero 3a 4 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12| 3 |4 5 6 7 |8/9/10 11| 12 (13| 14 |15| 16 | 17
4 Tect Tectr | AP | Tecr AP Tect Tecr AP | 3au.

YcoBHBIE 0003HAUEHHS:
¢ TP — npiarHoCTHYecKas pabora;
e Tect — TecrT;
e 33y, — 3ayerT.




TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B

clefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TecT.

ITpomesKyTouHasi arrecTarusi IPOBOAUTCS B hopMax:
* 3aueT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . DnekTpoHHBbIe 1 MUKPO3/1eKTpoHHbIe iprbopel. CI16.BI'TY "BOEHMEX" um. [1. ®@. YctuHOBa, 2004,
5J1. pec.

2. A. A. lyka. . Dnekrponuka. CankT-ITetepOypr: BXB-ITetepOypr, 2008, 351. pec.
3. A. A. lllyka, A. C. Curos ; otB. pef. A. C. Curos. JnekTpoHuka. Y. 2 MukpoanekTpoHuka. Mockga:
FOpaiir, 2022, 551. pec.
4. T. JI. Kucenés. . KBanToBas u ontuueckas 3meKTpoHrka. CaHkT-ITetepOypr: Jlanb, 2022, s/1. pec.
5. M. B. T'asbliepuH. . JeKTpoHHas TexHuka. M.: @opym, 2010, 102 3k3.
5.2. JlorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:

1. Pagnorexnuka — X XI Bek.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaresbHas rardopma «FOpaiT». I/ By30B U CCY30B.;
2. http://e.Janbook.com — 3BC JlaHs;
3. http://library.voenmeh.ru — ®ynnamenransHas oubmioreka BI'TY «k BOEHMEX» um. [1.®. YctuHoRa.

CoBpemeHHbIe TIpo¢eccHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKcTOBast 3ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTaTbHBIX UCCIIe0BaHNH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepati BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. KomriiekT yuebHOro obopynoBanus "OCHOBBI 3/1eKTpoHUKH' OO-MP-01.1;
2. Ocuunnorpad 6074BD Hantek.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OUBNYECKHUE OCHOBbI MUKPOJJIEKTPOHUKHU

AnHoTanusa paboueii nporpaMMsl

Ouctuinia @U3NUYECKUE OCHOBBI MUKPOJJIEKTPOHUKWU spisieTcss AUCLUATIITMHON
yacty, (hopMHupyemMoii yJacTHHKaMHU o0pa3oBaTe/IbHBIX OTHOLIEHHUH 0/10Ka 1, TporpaMmbl TOJTOTOBKH 110
HanpasieHusM: 15.03.06 MexaTpoHrka U poboroTexHuka, 27.03.04 YipaBieHHe B TEXHHUUECKHUX CHCTEMaX,
27.03.01 Cranpaptu3anust 1 Metposiorusi. JucuurmmHaa peamm3syeTcs Ha dakynesrete M VHbOpMaLMOHHBIX U
ynpassiiouux cucrem BI'TY "BOEHMEX" um. .. YcruHoBa kadezpoii V4 PAJVOSDJIEKTPOHHBIE
CUCTEMBI YTIPABJIEHVA.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.1 (27.03.01)criocoGHOCTL BBITIONMHATE BHIOOD TMEPBUYHBIX [AaTUMKOB M 37IEMEHTOB W3MEpHTE/TbHOU
CHCTEMBI, KOMITBIOTEPHBIX TPOrPaMM [l MOJe/MPOBAHUS WM3MepUTe/IbHBIX MPOLeCCOB, pa3pabaThiBaTh U
BHE/IPATL CIe[MajbHble CpeJCTBa W3MepeHWM AJisi obecriedeHUs] TOUHBIX H3MepeHWi IIpU OrpeeseHuH
JleliCTBUTENbHBIX 3HaUeHUI KOHTPO/IMPYeMbIX TlapaMeTpOB;
ITICK-1.3 (27.03.04)cniocobHOCTb pa3pabarbiBaTh HH()OPMAIIMOHHO-U3MEPUTE/IbHBIE KOMITOHEHTbI aBTOHOMHBIX
VMH(OPMALIMOHHBIX U YIIPaB/ISIOIIUX CUCTEM;
[ICK-1.5 (15.03.06)crioco6GHOCTE  TIPOEKTHPOBaTh, TPOrPaMMHPOBaTh, OTA&KHWBAaTH M  HACTpawBaTh
3/IeKTPOHHbIe OJIOKM ¥ MUKPOIIPOLIeCCOPHBbIE CHCTEMBI YIIPaB/IeHHs] MEXaTPOHHBIMU U POOOTOTEXHUYE CKUMU
CUCTEMaMH.

CozepkaHve  IUCHWIUIMHBI  OXBaTbIBaeT KpPYyr  BOIMPOCOB, CBSI3aHHBIX C  TPUHLUIAMUA  Pa0OTHI
TIOJTyTIPOBOJHUKOBBIX MPUOOPOB Pa3IMuHOTO Ha3HAYeHMSI.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
e TeCT.

HPOMe)KyTO‘lHaH dTTeCcTalus ITPpOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI

TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHsA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTenbHast pabora
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OUBNYECKHUE OCHOBbI MUKPOJJIEKTPOHUKHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.
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HaumeHnoBaHnme paboTbI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. OcHOBBI 30HHO# TeopuM TBepAbIX Tel. PU3MKa NoIynpoBoAHUKOB. IToynpoBogHIKOBbIE
AUO[bI.
M3yuerHe npeyCMOTPEHHBIX rip Oljp aMMOH M. B. TI'anbliepuH. . D/1eKTPOHHAs TEXHUKA:
IUJaKTUUeCKUX eUHUL] pa3zena 1; M.: dopym, 2010 (1,2,3) 10
IToaroroBka K j1abopaTopHbeIM paboTram.
Wroro no pasgeny 1 10
Pa3pen 2. bunosspHbie Tpan3ucTopbl (BT). YcunureibHbIe KaCKa bl OCTOSIHHOTO M IIePeMeHHOr0
Toka Ha BT.
M. B. TI'anbliepuH. . D/1eKTPOHHAs TeXHUKA:
M.: ®opywm, 2010 (1,2,3)
W3yueHnue npefyCMOTpeHHBIX IPOrPaMMOM . DNIeKTPOHHbIe ¥ MUKPO3/IeKTPOHHbIe
IUJaKTUUeCKUX eIUHUL] pa3zena 2; nipuboper: CI16.BI'TY "BOEHMEX" um. [I. 10
IToaroroBka K jilabopaTopHbeIM paboTam. ®. YcruHOBa, 2004 (1,2,3)
A. A. Illyka. . DnekrpoHrka: CaHKT-
I[TetepOypr: BXB-Iletepbypr, 2008 (1,2)
Wtoro no pa3aeny 2 10
Pa3pen 3. IToneBbie Tpan3ucropsl (I1T).
M. B. TI'anbliepuH. . D/1eKTPOHHAs TEXHUKA:
N3yuenue npesyCMOTpPeHHBIX IPOrpaMMOK M.: @opym, 2010 (1,2,3)
. A. A. Illyka, A. C. Curos ; otB. pea. A. C.
JUaKTUUeCKUX eJUHUL]| paszena 3; 10
IMoaroToBKa K 1abopaTopHBEIM paboTam CHroB. SneKTpoHuKa. . 2
) MukpoanekTpoHrka: Mocksa: FOpaiit, 2022
(1,2,3)
Wrtoro no pa3geny 3 10
Paspen 4. Ilepek/iiouare/ibHbIe Y1eKTPOHHBIE IPUOOPHI — THPUCTOPBI.
W3yuenne npeyCMOTpeHHBIX IPOrPaMMOU A. A. Ilyka, A. C. Curos ; otB. pea. A. C.
JUJaKTUUeCKUX eJMHUL] paszesa 4 C Curos. JnektpoHuka. 4. 2 10
WCTOIb30BaHUEM peKOMeHyeMoi MukposnekTpoHuKa: Mocksa: FOpaiit, 2022
JIATepaTyphl. (1,2,3)
Urtoro no pasgeny 4 10
Pa3pen 5. IlepcieKTHBHBIE HAaNPaB/IeHUsI TPAH3HMCTOPHOW MHKPO03/IEKTPOHUKH.
Vzyuerne Mpe/tyCMOTPEHHBIX MpOrpaMMoi I. JI. Kucenés. . KBaHTOBas U onTuyeckas
AMAGKTUHECKIX CAHHML pasiesa U5 ¢ snekTpoHuKa: CaHkT-IletepOypr: Jlanb, 2022 10
WCII0/Ib30BaHMEM PeKOMeHlyeMOHr (1,2,3)
JIATepaTypEl. 7
Wroro no pa3zeny 5 10
Pa3pen 6. s1eMeHTbI MUKPOIIPOI|eCCOPHOI TEXHUKH.
W3yuyenne npesyCMOTpeHHBIX IPOrPaMMOM M. B. TI'anbliepuH. . D/1eKTPOHHAs TEXHUKA: 7
JUaKTUUeCKUX eJUHUL] paszesna 6 ¢ M.: ®opywm, 2010 (1,2,3)




HCII0/Ib30BaHUEM peKOMeH/yeMoi
JIUTEpPaTyphl.

Wroro no pasgeny 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®OUBNYECKUE OCHOBBI MUKPOJJIEKTPOHUKNA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora
* TeCT;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Tect
Ha tecte ctygenTy npegnaraercst 10 BOrpocoB, U3 KOTOPBIX OH JIOJKEH TPaBU/IbHO OTBETUTH Ha 7 U
bonee. B 3ToM c/lyuae TeCT CUMTAETCS TIPOM/IEHHBIM YCIIEIIHO.

3auet

OO0yuaroIuiicss UMeeT MpaBo Ha Mo/yueHue MUHUMAJTbHOM TI0I0KUTE/TbHOM OL€HKHU MPH YCIOBUU
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIETO KOHTPOJISI yCIIeBAEMOCTH B (hopMe IMarHOCTHUECKOU PaboThI B
COOTBETCTBUH C TpadrKoOM pa3zena 4.
VITOrOBBIN KOHTPOJI TI0 pe3y/bTaTaM CeMecTpa 10 JUCIUITIHE TIPOXOAUT B JopMe 3aueTa, KOTOPBIH
odopM/IsieTCs TIpY YCIEIIHOM ¢iaue BCEX TeCTOB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paszgen 1. OcHOBBI 30HHOM
2 | 4 [FCOPMM TBEPABIX TE. 22 12| 6 | 6 | 10 | 10 | 10 | 10 | Tecr
®u3nKa NoJIypoBOJHUKOB.
IToynpoBoAHUKOBBIE JUOABI.
Pa3pen 2. bunossipabie
Tpan3ucropsl (bT).
2 4 |YcunurenbHbIe KaCKa/ibl 23 | 13 6 7 10 10 10 10 Tect
MOCTOSTHHOTO U TIePeMeHHOro
ToKa Ha bT.
2 | 4 [Pasaen3.llonenbie 20 10| 6 | 4 | 10 | 20 | 20 | 20 | Tecr
Tpan3ucropsl (IIT).
Pa3pen 4.
2 | 4 [Hepexmouare/bHbie 16| 6 | 6| 0 | 10 | 20 | 20 | 20 | Tecr
/IeKTPOHHBIE MPUOOPHI —
THPUCTOPBL.
Pazpgen 5. IlepciekTuBHBIE
2 | 4 [HampaBICHUA 16| 6 | 6 | 0 | 10 | 20 | 20 | 20 | Tecr
TPAH3UCTOPHOM
MHKPO03/IEKTPOHHKH.
Pazpgen 6. DiieMeHTBI
2 4 |MMKpompoLeccopHoi 11 4 4 0 7 20 20 20 Tect
TeXHUKH.
Bcero 3a 4 cemecTp 108 | 51 | 34 17 57 | 100 | 100 | 100
Bcero no agucuuiinHe 108 | 51 | 34 17 57 100 | 100 | 100
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