





PABOYAS ITPOI'PAMMA JNCHUII/TMHBI
OU3NYECKHUE OCHOBbI MUKPOJJ/IEKTPOHUKHU

Pa3penbl paboueii mporpaMMbl

1. HEJIM OCBOEHMA JUCHUIIIIMHBI

2. MECTO JUCHOUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U1 COOEP)XAHUE NUCLIUITJINHBI

4. ®OPMbI KOHTPOJIA OCBOEHUMA JUCHUITINHBI

5. YYEBHO-METOINYECKOE U TH®OPMAILIMOHHOE OBECITEYEHUE NVCHUIT/IVHEI
6. MATEPMAJIBHO-TEXHWYECKOE OBECITEUEHUWE JUCHUITJIMHBI

IIpuiioxkeHus K padoueil mporpaMMe JUCIUIIIHHBI
o IIpunoxenue 1. AHHOTaLWs paboyeli MpOrpamMMeI

e [Ipunoxxenue 2. TexHonornu u Gopmbl 00yueHuUs
o IIpunoxenue 3. @OH/bI OLIEHOUHBIX CPE/ICTB



1. OE/IM1 OCBOEHUA JUCLHUII/ITMHbI

HEHLI-O OCBO€HMsA AUCHUIIIMHBI ABJIA€TCA ClJOpMI/IPOBaHI/Ie c1eayrommnx KOMHETEHHHﬁ:

09.03.01 OIIK-1 — crocoOHOCTE TIPUMEHSTh eCTeCTBeHHOHayuHble U OOILjeHH)KeHepHble 3HAHWs, MeTOABI
(14) MaTeMaTHyecKoro aHa/lusa W MOJE/MPOBAHWA, TEOPETHUECKOTO M IKCTePHMeHTANLHOTO HCC/e/0BaHUA B
rpoeccroHaTEHON AesITeTbHOCTH
09.03.01 OIIK-1 — crocoOHOCTE TIPUMEHSATh eCTeCTBeHHOHayuHble ¥ OOIjeHHKeHepHble 3HAHWs, MeTOABI
(14) MaTeMaTHyecKoro aHa/lMsa W MOJE/MMPOBAHMA, TEOPETHUECKOTO M SKCTePUMeHTANbHOTO HCC/e/0BaHuA B
rpoecCrOHATEHON AesTeTbHOCTH
09.03.02 OIIK-1 — crmocoGHOCTh TMPUMEHSITh €CTeCTBEHHOHAyUHble U  OOIIEeWH)KeHEepHbIe 3HAHUS, MEeTO[bI
(07) MaTeMaTHyecKoro aHa/lMsa W MOJE/MPOBAHWA, TEOPETHUECKOTO M SKCTePUMEHTANbHOTO HMCC/e/0BaHuA B
rpoeccroHaTLHON AesTeTbHOCTH
09.03.02 OIIK-1 — crmocoGHOCTh TPUMEHSITb eCTeCTBEeHHOHAyuHble ¥ OOIIeWH)KeHepHbIe 3HAHUS, MEeTObI
(07) MaTeMaTMyecKoro aHa/lMsa W MOJE/MMPOBAHWA, TEOPETHUECKOTO M SKCTePUMEHTANLHOTO HCC/e/0BaHUA B
ripoeccroHaTLHON AesITeTbHOCTH
09.03.04 OIIK-1 — crmocoGHOCTE TMPUMEHSITb eCTeCTBEeHHOHAyuHble ¥ OOIIeWH)KeHepHbIe 3HAHUS, MEeTO.bl
(07) MaTeMaTHyecKoro aHa/lMsa W MOJE/MMPOBAHWA, TEOPETHUECKOTO M SKCTePUMEHTANbHOTO HMCC/e/0BaHuA B
ripodeccrioHa bHON JesTeIbHOCTH
09.03.02|OTIK-7 — crocoOHOCTb OCYIIECTBATh BbIOOD TIATOPM M MHCTPYMEHTATbHBIX TPOTPAMMHO-AIIapaTHbIX
(O7) |cpezcTB Ans peanu3anyy MH(OPMALMOHHBIX CUCTEM
09.03.02|OTIK-7 — criocoOHOCTh OCYILECTBATh BBIOOP TJIAaTGOPM M MHCTPYMEHTAlbHBIX IPOTrPaMMHO-aIapaTHbIX
(O7) |cpencts aJisi peanu3anyiv MHGOPMAIIMOHHBIX CUCTEM

@DopMHPOBaHUIO KOMIIETEHLUH C/TY>KUT JOCTH)KeHHe C/IeyIOIIUX pe3y/bTaToB obpa3oBaHus:
OIIK-1 (09.03.01, 14)

3HAHUA:

¢usmueckre TmpoOLleCcChl, KOHCTPYKLWH, TIPUHLMI JelCTBUS,

Pa3/mM4YHOr0 Ha3HaAYe€HUA U MUKPO3J/IEKTPOHHBIX yCTpOfICTB;

YyMmeHus:

XapaKTepPHUCTUKU

W TmapameTpbl MpPUOOPOB

OCBOEHHe OCHOBHBIX XapaKTepPHCTHK TOJIYTTPOBOJHUKOBBIX 37IEKTPOHHBIX ITPHOOPOB;

HAB8bIKU:

nccieaoBaHre pa3/IMUHbIX CXeM BKJ/IFOUEHUA 3JIEKTPOHHBIX l'lpI/I60pOB.

OIIK-1 (09.03.01, H4)

3HAHUA:

¢usnyeckie TIPOLIeCChl, KOHCTPYKLMM, TIPUHLMI JeHCTBus,

Pa3/IMYHOTO Ha3HAYeHHsI 1 MUKPO3/IeKTPOHHBIX YCTPOWCTB;

ymeHus:

XapaKTepruCTUKH

YW TapaMeTpsl TIpUOOpOB

0CBOEHHe OCHOBHBIX XapaKTepPHUCTHK TOJIYTIPOBOJHHUKOBBIX 37IeKTPOHHBIX ITPHOOPOB;

HABbIKU:

nccieoBaHre pa3/IMUHbIX CXeM BK/IHOUEHUA 3JIEKTPOHHbBIX HpI/I60pOB.

OIIK-1 (09.03.02, 07)

3HAHUA:

¢usnueckre TIpoOLieCChl, KOHCTPYKLMM, TIPUHLMIT JeHCTBus,

Pa3/IMUHOr0 Ha3HaYeHHs1 U MUKPO3/1eKTPOHHBIX YCTPOCTB;

ymeHus:

XdpPaKTepUCTUKH

U TlapameTpbl IpubOpoB

OCBO€HNMEe OCHOBHBIX XdPAKTe€PUCTHK ITOJIYTIPOBOAHMKOBBIX 3/IEKTPOHHBIX HpI/I60pOB;

HA6bIKU:

HccieaoBaHe Pa3/IMUHBIX CXeM BK/IFOUEHHSA 3/IEKTPOHHBIX HpI/I60pOB.

OIIK-1 (09.03.02, O7)

3HAHUA:

¢usrueckre TpoLiecchl, KOHCTPYKLMM, TIPUHLMI JeHCTBus,

Pa3/iMYHOro Ha3Ha4eHUA U MUKPO3J/IEKTPOHHBIX YCTPOﬁCTB;

YMeHUsL:

XdpPAaKTepUCTHUKH

U TIapameTpbl IpuOOpOB

OCBO€HHE OCHOBHBIX XdPAKTe€PUCTHK ITOJYTIPOBOAHHWKOBBIX 3/IEKTPOHHBIX HpI/I60pOB;

HAB8bIKU:

WCC/IeIOBaHUE Pa3/IMUHBIX CXeM BK/TFOUEHUS 3IEKTPOHHBIX TPHOOPOB.

OIIK-1 (09.03.04, 07)

3HAHUA:

¢usnueckre TPOLeCChl, KOHCTPYKUWH, TIPUHLMWI JelCTBUS,

Pas/iMyHOro Ha3Ha4e€HUA U MUKPO3J/IEKTPOHHBIX YCTPOI‘/’ICTB;

YMeHuUsL:

XapaKTepuCTUKnu

M TlapaMeTpel TpUOOpOB

OCBO€HHE OCHOBHBIX XdPAKTE€PUCTHUK ITO/IYTIPOBOAHHWKOBBIX 3/IEKTPOHHBIX HpI/I60pOB;

HAB8bIKU:

WCC/IeJOBaHMe Pa3/IMuHBIX CXeM BK/THOUeHHUs 3IeKTPOHHBIX ITPHO0POB.

OIIK-7 (09.03.02, 07)



3HAHUA:

Marepvanbl 3/eKTPOHHOW TeXHHUKHM W MX 37MeKTpopU3NuecKre CBOMCTBA; XapaKTepUCTHKH p-N Tepexofa;
TIOJTyTIPOBOJJHUKOBBIE [IUOABI, OUTIOJISIPHBIE U TIOJIEBBIE TPAH3UCTOPHI; (OTOIEKTPHUUECKHE U H3/Tydare/bHble PUOOpELL;
XapaKTepUCTUKY, TapaMeTpbl U MOZeIH TO/YIIPOBOJHHKOBBIX TPUOOPOB; 3/1eMeHThl WHTeTPajbHBIX CXeM; 0a30Bble
JIOTUYeCKHe 3/IeMEHThI Ha OCHOBe OWITOJSIPHBIX UM TOJIEBBIX TPAH3WUCTOPOB; 3allOMHUHAOLIME JIOTHUECKHWEe 3JIeMEeHTHI;
OCHOBBI (PYHKL{MOHA/IbHOM 3/1eKTPOHUKY;

MOHMMaHKe COBPeMeHHBIX TeXHOJIOTUH U3rOTOB/IEeHUs 37eKTPOHHBIX TPUOOpPOB;

YMEHUs:

yMeHHe aHa/IM3UpoBaTh paboTy cxeM, CoZieprKalljiX MOMyTPOBOJHUKOBEIE 3/1eKTPOHHBIE IPUOOPH;

HABbIKU:

- paboTa C MakeTHbIMM YCTaHOBKaMH, BK/TFOUAIOI[UMH 3/1€KTPOHHBIE PUOOPHI;

- MOJIeJTUPOBaHUe PabOTHI CXeM C 371eKTPOHHBIMU Tiprbopamu B CATIP..

OIIK-7 (09.03.02, O7)

3HAHUA:

Marepyanbl 3/eKTPOHHOM TeXHUKM WU MX 3/1eKTpou3Mueckue CBOMCTBA; XapaKTepUCTHKU p-N Tepexofa;
TIOTyTIPOBOJHUKOBBIE MO/, OWUTIONSIPHBIE U TIOJIEBble TPAaH3UCTOPHI; (OTO3/IeKTpUUIeCKHe U U3/ydare/ibHbIe PUOOpH;
XapaKTepUCTHKY, TMapaMeTphl U MOZENH TIOIyIPOBOAHUKOBBEIX IPHUOOPOB; 3/1€MEeHTHl MHTerpajbHBIX CXeM; 0a3oBble
JIOTUYeCKHe 3/IeMeHThl Ha OCHOBe OMITOJSIPHBIX M T0JIEBBIX TPAH3WCTOPOB; 3allOMHUHAIOLIMe JIOTHUECKHe 3JIeMEeHTHI;
OCHOBBI (PYHKIIMIOHATLHOM 3/IEKTPOHUKY;

MOHMMaHVe COBPEMEeHHBIX TEXHOIOTUI U3TOTOB/IEHHUs /IEKTPOHHBIX TPUOOPOB;

YMeHus:

yMeHHe aHaJIM3UPOBaTh PaboTy CXeM, COJIeprKalliX MOTyTPOBOJHUKOBBIE 3/1eKTPOHHBIE TPUOOPH;

HABbIKU:

- paboTa c MakeTHBIMU YCTaHOBKaMH, BK/TFOUAIOIL[AMH 3/1eKTPOHHBIE PUOOPH;

- MOZieTMpoBaHye PaboThI CXeM C 37eKTPOHHBIMY npubopamu B CATIP..



2. MECTO JUCIIMIVINHBI B CTPYKTYPE OOII BO

Ouctunmmaa ®U3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKMU siBisieTcst AUCLIATIIMHOMN
o0s13aTe/IbHOI YacTH 0710Ka 1 porpaMmel MOAroTOBKY 10 HaripassieHusM: 09.03.01 MHpopmaTrKa U BEIUKCUTETbHAS
texHuka, 09.03.01 UHdopmarrKa 1 BerarcInTebHas Texarka, 09.03.02 MHbopMaljioHHbIe CUCTEeMBI U TEXHOJIOTHH,
09.03.02 NudopmariioHHble crucTeMbl U TexHonoruu, 09.03.04 TIporpaMMHast UH)XXeHepus.

CopepykaHue AUCLIUIIIMHEI SIB/ISIETCS JIOTUUe CKUM Npojo/bkKeHueM auctuiiva: @U3NUKA.

CopepxkaHre  MCLMIUIMHBI  SIB/ISIETCS OCHOBOM  MIJI1  OCBOEHUs _ Ancounme: - AHAJIOT'OBBIE
MN3MEPUTEJIBHBIE YCTPOUCTBA, MUKPOITPOILIECCOPHBIE YCTPOUCTBA.

Hpe,qBapI/ITEIIbHLIE KOMIIETEHINH, CCl)OpMHpOBaHHbIe y O6yan-OI.LIEFOC${ A0 HadaJ/la U3ydeHus JUCHUIT/IMHBI:

¢ OIIK-1 — CriocobGeH NMpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00II[eMHXeHePHbIe 3HAHUSI, METO/[bl MAaTEMATUUe CKOTO
aHasv3a U MOJe/IMPOBaHUsl, TEOPETHUECKOI0 U FKCIIepUMeHTalbHOIO MCC/Ie/i0BaHUs B PO(deCcCroHaNIbHON
JlesITe/IbHOCTH



3. CTPYKTYPA 1 COAEPXAHUE NNCHAUIIVINHbBI

OO61wast TpyZ0eMKOCTh JUCLUIIIMHEI cOCTaBsieT 3 3.e., 108 u.

3.1. Cogepxanue (AUAAKTHKA) AUCLHHILTHHBI

KYPC

CEMECTP

HaumeHoBaHuMe pa3jie/ioB H
AUJAKTHYECKHX eJUHUL]

BCEI'O

AynuTopHble 3aHATHSA
B KOHTAKTHOH opme

BCET'O
Jlekuyu
JlaGoparopHbIit
NPaKTHKYM

CamocrosiTe/ibHast
pabora cTyAeHTOB

®dopmupyemas
KommeTeHuus, %

OIIK-1 (09.03.01)

OIIK-1 (09.03.01)

OIIK-1 (09.03.02)

OIIK-1 (09.03.02)

OIIK-1 (09.03.04)

OIIK-7 (09.03.02)

OIIK-7 (09.03.02)

Pazpen 1. OcHOBBI 30HHOMH
TEeOpHH TBEePABbIX TeJl. dusuka
TI0/TyTIPOBO/JHHKOB.
TToynpoBogHUKOBBIE JuoABL. 1.1.
Crpoenne BeljecTBa. OCHOBHbIE
TOHSATHST KBAHTOBOM TeOpHH.
Ypasnenue IlIpegunrepa u
BOJIHOBAsI PYHKLIUSI, TOCTY/IaThl
Bopa. DHepreTuyeckue 30Hbl B
kpucramiax. TyHHebHbIH ¢ bexT.
OGpa3oBaHue SHepreTHUeCKUX 30H.
CoortHotueHue [eiizenbepra ast
SHepruM 1 BpeMeHH. 30HHasi
Juarpamma. BanenTHast 30Ha U
30Ha NPOBOMMOCTH. Y3KO30HHEIE,
IIMPOKO30HHbIe U 6e3liiesieBble
TIO/TyTIPOBO/IHUKH. 3aro/iHeHue
SHepreTHYeCKUX 30H /IeKTPOHAMH,
TIPOBOAHMKH, TTOYTIPOBOJHUKH 1
H30/IATOPBI. Tennosoe [ABIDKeHue
J/IeKTPOHOB, [/IMHA CBO6OAHDFO
npoGera. 1.2. TToynpoBOAHUKOBbIE
BelllecTBa. D/leMeHTapHble
TMO/TYyNPOBOJHUKH.
TMonynposoauuku rpynn AIIIBV,
AIIBVI, TBep/ible pacTBOPbI.
Kpucranniueckas peuietka
T0/Ty[IPOBO/{HUKOB, [TapaMeTpbl
perueTku. 1.3. D1eKTPOHHO-
JIbIDOUHBIiT Tiepexoy, (p-n).
Knaccudukauus. p-n —nepexoy B
PaBHOBECHOM U HEPaBHOBECHOM
COCTOSIHUAX. DHepreTuyecKas
JAuarpamma, HOTeHL[Ha)'ILHbIﬁ
6apnep. ITpsiMoii TOK.
OBpaTHOCMeIL|eHH b p-n—Tiepexof,
OKCTpaKLysi HocHUTeslelt 3apsija.
OG6parHsiii Tok. [1IvpyHa 1 eMKOCTh
p-n —nepexoga. baprepHas n
uddy3noHHast eMKOCTb. 1.4.
BorbTamnepHas XapaKTepucTHKa p-
n —nepexoza. [psiMast u o6patHas
BeTBU. D/IeKTPUUeCKHUii U TersI0BoH
npo6ou nepexoga. Iepexoz
IorTku. Knaccudukaiys AH0/0B.
BoinpsMuTeIbHbIH U0/,
CrabunurpoH. Crabucrop.
BosbramriepHbie XapaKTepUCTHKH.
VIMITy/bCHBI@ JUO/BI C P-N —
riepexo/ioM. ITepexoziHbIe
Tporiecckl B cxeMe Kiroua. JJioap!
JH3 u JOPB. Muop lortku. CBY
viozbl. TYHHeTbHBIN J1OZ,.
Bapuxan u BapakTop. Pin quon,.

22

12 6 6

10

10

10

10

10

10

10

10

Pa3pen 2. BunonsipHbie
Tpaunsucropsl (BT).
YcunurenbHbIe KacKajbl

ToCT 0 H 1ep 0
Toka Ha BT. 2.1. O6uiue cBegeHust
0 TpaH3ucTOpax. bumnonsipHsle
TPaH3UCTOPBL. YCTPOKCTBO 1
TIPUHLMI JiefCTBUS OUIIONSIPHOTO
TpaH3sucTopa. KoaddurmeHTs
WHXeKLUH, TIepeHoca U yCH/TeHHsT
ToKa. CraTHyeckue
XapaKTepHCTHKK GUIONSIpHOro
TpaH3KCTOpa. [IuHaMiIdecKue
XapaKTepPUCTUKU. 2.2. AKTHBHBIN 1
KJIFOUeBO# PeXKUMBI PaboThI,
yCHUIUTe/IbHbIE CBOMCTBA
Tpan3sucropa. Ilapamerpsl BT
TpaH3MCTOpOB. [lepexosHble
npoliecckl B cxeme Kiroua Ha BT.
MarocurHaibHble TapaMeTpbl
6urossipHoro TpaHsucropa. 2.3.
Knaccudukaryst GUospHbIX
TpaH3K1CcTopoB. BespeiidoBbiit 1
7ipeiidoBbIit GUMIONsAPHBIE
TpaH3ucTopsl. Knaccupukarms
GHITO/ISIPHBIX TPAH3MCTOPOB 10
TEXHOJIOTMH H3TOTOBJIEHHSI.
‘ToueuHsIH, CIIaBHOM,

b dy3HOHHBIH, CTIABHO-

A y3UOHHBIH, AUQDY3UOHHO -

TUIaHapHBIN, Me3arlaHapHbIH,

23

13 6 7

10

10

10

10

10

10

10

10




I1/1JaHAPHO-3TUTAKCHA/IbHBIN
TPAaH3UCTOPBI.

Paspen 3. IToneBbie TPaH3UCTOPbI
(IIT). 3.1. TToneBble TPAH3KUCTOPBI,
knaccudukays. [ToneBoit
TPAH3UCTOP C YIPaB/IAIOM P-N
niepexofoM. CTaTuueckue
XapaKTepHUCTHUKH I10/1eEBOTO
TPaH3UCTOPA C YNPaB/IAIOLIUM P-N
nepexogom. 3.2. TToneBoi
TPaH3UCTOP C U30/IMPOBaHHBIM
3aTBOPOM. YCTPOMCTBO M MPUHLUIT
peiictust MOII TpaH3ucTopa ¢
BCTPOEHHBIM U UHyLIUDOBaHHBIM
kaHazmamu. CTaTuyeckue

4 XapaKTePUCTHKH, 1apaMeTpbl 20 10 6 4
T10/1eBbIX TPaH3UCTOPOB. 3.3.
CoBpeMeHHbIe 110JIeBble
TpaH3ucTopsl. MomHele MOSFET
(SIPMOS. HEXFET) roneBbie
TpaH3uCcTOphl. CTPYKTypa 1
TIPUHLMM JeiicTBUs. MoILHBIe
IGBT noneBele TpaH3UCTOPBI,
CTPYKTypa ¥ IIPUHLIAI e cTBHS
HEMFET TpaH3ucTOopBI.
Pa3HOBUHOCTY TPaH3UCTOPOB C
BBICOKOM MOJBIKHOCTBIO
Hocutesneid. M/IIT TpaH3UCTOPBI C
/iBOHBIM 3aTBOpPOM. Mukpo FET
TPaH3UCTOPbI MHTErPajIbHbIX CXeM.

10 20 20 20 20 20

20 20

Paspen 4. Ilepek/iouare/ibHbIe
9/IeKTPOHHbIEe TPUGOPBI —
THPUCTOPBI. [IMOHBIN THPHCTOP
4 (muHuCTOp). TPHOAHBII THPUCTOD 16 6 6 0
(TpuHKcTOp). CHMMETPUYHBIH
THUPUCTOP (CUMHKCTOP).
XapaKTepl/lCT]/lKl/l ¥ rapamMeTpbl
TUPUCTOPOB.

10 20 20 20 20 20

20 20

Paspen 5. IlepcieKTHBHBIE
Hanpap/IeHHs] TPAH3HCTOPHOH
MHKPO3/IeKTPOHHKH. 5.1.
ITpaBuno Mypa. HaHopasmepHast
3/1eKTPOHHMKA.
KsaHToBOMeXaHUUeCKHe I(P(eKTbL.
TMousitne o Bénuax ae BpOiins,
s¢dexr AapOHopa - BOMa, spdext
[xo3edcoHa, adpdekr

MeiicHepa. YrieposHbie
HaHOTpyOKu. [ToHsTHE O

4 KBAHTOBBIX TOUKaX. 5.2. 16 6 6 0
HEPCHEKTHBHLIE TPaH3UCTOpHBIE
CTPYKTYPbI: MOJIEKY/ISIPHBII
TPaH3KMCTOP; CITUHOBBII
TPaH3HCTOP, TPadeHOBbII
TPaH3UCTOP, KBAHTOBO-
HHTepP(epeHIIMOHHBIH TPAaH3UCTOP,
TPaH3UCTOP Ha KBAaHTOBLIX TOYKaX,
TPaH3UCTOPbI HA OCHOBE
HaHOTPYOOK; (heppo3ieKTpruecKuii
Tpansuctop. [TonsaTue o
KPeMHHEeBOH (OTOHHUKe.

10 20 20 20 20 20

20 20

Pazaen 6. DyieMeHTbI
MHKPONPOIIECCOPHOI TeXHHKH.
6.1. VIHTerpanbHble MUKPOCXeMBI.
OcHoBHble onpesienenus. Vicropus
paseutHsi. Kinaccudukarms
MMKPOCXeM. KoMmIioHeHTBI
MMKPOCXeM. TlonsiTus 0 MeTozax

4 TTaHapHO-AU(Y3UOHHOMN 1 11 4 4 0
3MUTAKCUA/IbHO- H}IﬂHﬂpHOﬁ
TEeXHOJIOTMU U3rOTOBJ/IEHUS
T0/TyNIPOBOJHUKOBBIX MUKPOCXEM.
6.2. 3anoMMHaroLL1e 10ruuecKue
3/1eMeHTbl; KOMOMHALIMOHHbBIE U
T10C/Ie/|0BaTe/IbHOCTHBIE
yCTpO¥CTBA.

20 20

Bcero 3a 4 cemecTp 108 51 34 17

57 100 100 100 100 100

100 100

Bcero no jucnyninHe 108 51 34 17

57 100 100 100 100 100

100 100

3.2. JIaGopaTopHblii IPAKTHKYM

Ne
n/n

Homep U HAMMEHOBAHHE pa3/jiejia JUCIUII/INHbI

Tema 1a00paTopHOro MpakTHKyMa

Oo0neMm,

ayA.
yacos

1

OpFaHI/BB.LII/IOHHOE 3aHATHE.

Pazgen 1. OCHOBBI 30HHOM TEOPUU TBEP/BIX TeJl.

I/ICCIIe,E[OBaHI/IE MOJIyIIPOBOAHUKOBBIX AWUOAO0B.

®u31Ka M01yNpOBOAHUKOB. [10/1yIIpOBOAHNUKOBLIE
JIOIbI.

VccemoBaHue MMOyTIPOBOAHUKOBBIX
CTaOM/TUTPOHOB.

Crarvueckre XxapakTepUCTUKU U [lapaMeTphbl
OUIOMISPHOTO TPaH3UCTOpa B CxeMe C 001Leit

6a3oii.
Paspen 2. bunionsipable Tpansucrops! (BT). CraTtuyeckre XapakKTepUCTHKH U [lapaMeTphI
YcunvrenibHble Kacka/ibl TOCTOSTHHOTO U OUIIONISPHOTO TPaH3UCTOPA B CxeMe C 00ILUM 2
repeMeHHOro Toka Ha BT. SMUTTEPOM.

YcunvrebHBIN U KITIOUeBOW PeXXUMBI
OUIIO/ISIPHOTO TPAH3KUCTOPA B CXeMe C 0OLIUM
IMHUTTEPOM.




7  |Pa3pmen 3. IToneBbie TpaH3ucTopsl (I1T). CraTryeckue XapakTePUCTUKU U MapaMeTpPbl 4
T10J1IeBOTO TPAH3UCTOPA C YTIPaB/ISOLUM pP-Ni-
I1epexofiOM.
Bcero 3a 4 cemectp 17
3.3. CamocrosiTenbHas padora crygenta (CPC)
Ne Homep u HauMeHOBaHMe pa3jea Oo0nem,
CojepxaHue yue0HOTO0 3afaHHsA
n/n JMCIUIIMHBI 4acoB
Pa3nen 1. OCcHOBBI 30HHOU TeOpUM TBepAplX  |/3yueHue NpefyCMOTPEHHBIX IPOrPaMMOM
1 |ren. ®u3MKa NOMYIIPOBOAHUKOB. JWJAKTUYeCKUX erHUL] pasgena 1; IlogroroBka K 10
[ToynpOBOJHUKOBBIE [IUO/bI. JlabopaTopHbIM paboTam.
Paspen 2. bunonsipabie TpaHsuctopsl (BT). W3yueHue npesyCMOTPEHHBIX [IPOrpaMMOi
2 |YcunuTenbHble KacKaZibl TOCTOSSHHOTO U JW[AKTUYeCKUX eIMHULL pasgena 2; IlogroroBka K 10
nepemMeHHOro Toka Ha BT. JlabopaTopHbIM paboTam.
V3yueHue rpeyCMOTPEHHBIX POTPaMMOU
3  |Pasgen 3. IloneBbie Tpan3uctopsl (I1T). JW[AKTUYeCKUX elnHULL pasgena 3; IlogroroBka K 10
JlabopaTopHbIM paboTam.
Paspnen 4. IlepekstouaTesibHble 3/1IeEKTPOHHbIE Vi3yuere rpejiyCMOTpeHHLIX MpOrpaMMoi
4 JW[AKTUYeCKUX eIMHULL pasziena 4 C UCIo/Ib30BaHueM 10
MpUOOPBI — THPUCTOPBIL. i .
peKOMeHTyeMOii JInTepaTyphl;
Pasgen 5. [lepcrieKTUBHBIE HallpaB/IeHUS Vi3yuene rpejiyCMOTpeHHLIX MpOrpaMMoi
5 o JW[AKTUYeCKUX eIMHULL pasziesa 5 C UCI0/Ib30BaHueM 10
TPaH3UCTOPHOU MUKPO3/IeKTPOHUKH. o .
peKoMeHTyeMOii JIuTepaTyphl;
Paszgen 6. neMeHTbI MUKPOIIPOL|eCCOPHOM Vizyuere rpejiyCMOTpeHHLIX MpOrpaMmoi
6 TOXHUKH JUAAKTHUYEeCKUX eUHUL] pa3fena 6 ¢ UCI0/Ib30BaHUeM 7
’ peKoMeHTyeMOii JIuTepaTyphl;
Bcero 3a 4 cemecTp 57
4, ®OPMbI KOHTPOJISI OCBOEHUSA INCIIAIT/INHBI
CEMECTP HEJE/IN CEMECTPA
1|2 3 |4 5 6 7 |8 9 10 11 12| 13 14 |15| 16 | 17
4 Tect Tect | AP | Tect Tect | AP | Tect Tect AP | 3au.

YenoBHbIe 0003HAUEHUST:
e NP — quarHoctuueckasi pabora;
e TecT — TecT;
* 3auy. —3ayeT.

TeKyuii KOHTPO/Ib YCIIeBAEMOCTH CTYIeHTOB [TPOBOJUTCS B AMCKPETHBIE BpeMeHHbIe HHTEPBAJIbI B
ciepyromux Gopmax:
e uarHocTuueckast pabora;
* TecT.

IIpomerxyTouHasi aTTecTanusi IPOBOAUTCS B hopMax:
* 3auer.




5. YYEBHO-METOAMYECKOE 1 MTH®OPMAIIIOHHOE OBECIIEYEHUE
TUCIHUTUIAHEI

5.1. OcHOBHas /MTeparypa 1o SJUCLUILIVHE:

—_

. A. A. lllyxka. . Dnektponuka. CaHkT-ITerepbypr: BXB-ITetepbypr, 2008, 371. pec.

. A. A.Illyka, A. C. Curos ; oTB. pef. A. C. Curos. DnekTpoHuKa. Y. 2 MukposnekTpoHuKa. Mocksa: FOpaii,
2022, 3n1. pec.

3. A. 1. KyuymoB. . DyleKTpOHHKaA U cxemoTexHuKa. M.: 'emmoc APB, 2004, 30 3ks.

4. B. A. Becenos, O. C. Wnarog, B. B. 'aBpuioB. . AHa/I0OroBble MUKPOCXeMbI TIpe0Opa30BaTeiel 3/1eKTPUUeCKIUX

CUrHanoB U ocobeHHoctH ux npumeneHus. CI16.5I'TY "BOEHMEX" um. [1. ®. Ycrunosa, 2009, 351. pec.

5. I T. [umkun, A. T. [umkus. . SnekTponrka. Mocksa: FOpaiir, 2019, 1. pec.

. M. B. Tl'anbliepuH. . DiiekTpoHHas TexHuka. Mocksa: @opym, 2019, si1. pec.

7. O. B. MusoB3opos, U. I'. ITaHkoB. . OcHOBBI 371eKTpOHUKU. MockBa: FOpaiit, 2022, 351. pec.

N

=)}

5.2. [lononHUTeNbHas IUTeparypa Mo JUCLUIIMHE:
He TpebyeTcs.
5.3. [leproanueckue U3[aHUS:
1. PaguorexHuka — XXI Bek.

5.4. TlepeueHb pecypcoB UHGOPMAI[MOHHO-TeIEKOMMYHUKAL[MOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /11 OCBOEHUSI
UCLIUIIIAHBI, 3JIEKTPOHHbIE OUOTMOTEUHBIE CUCTEMBI:

1. http://urait.ru — O6pa3oBarenbHas ardopma «HOpaiit». s By30B U CCy30B.;

2. http://e.lanbook.com — 3BC Jlanb;

3. http://library.voenmeh.ru — ®ynzamenranbHas 6ubnmioreka BI'TY « BOEHMEX» um. [1.®. YcruHoBa.

CoBpemeHHbIe podeCcCroHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HarpioHaneHast snekrpoHHast oubnmoreka (HIB);

2. https://cyberleninka.ru/ - HayuHas snektpoHHast 6ubmoteka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - ITomHoTekcTOBasi 3meKTpoHHasi 6ubmroTeka Poccutickoro doHza
(byHaMeHTaNbHbIX UCC/IeJ0BAaHUM.

VH}opMaMoHHbBIe CTIPABOYHBIE CUCTEMBI:
1. TexskcnepT — MIHOpMaIMOHHbIH [TOpTal TEXHUYECKOro perynrpoBaHus: Hopmel, npaBusa, cravzapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] TOCTos

cobctBeHHoM reHepatw BT TY "BOEHMEX" um. 1. ®. YcTHHOBa;
3. http://www.consultant.ru/- KorncynsrantIntoc- nHGOPMaIMOHHBIN NOPTa PaBOBOM HHOPMAaLWK.

5.5. ITporpammHOe obecrieueHue:
1. NI Multisim - akagemuueckast Bepcusi.
5.6. MIndopmalioHHbIe TeXHOIOTHU:

B3auMo/ielicTBHe ¢ obyuarouumucs nocpencrsom DMOC Moodle BT TY « BOEHMEX» um. 1.®. YcTHHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIHUII/IMHBbI

6.1. JIekijioOHHbIE 3aHATHA:

CrIelMaM3UpOBaHHbIe TPeOOBaHUS TI0 000PYAOBAaHHIO OTCYTCTBYIOT; ayAIUTOPHSI C MOCaZ0YHBIMU MECTaMHU TI0
KO/IMUeCTBY CTYAEHTOB; JOCKa.

6.2. JIaGopaTopHbIe 3aHATHS:

1. Komriekt yue6Horo o6opygoBanus "OcHOBBI 31eKTpoHuKu" O3-MP-01.1;
2. Ocuumnnorpad 6074BD Hantek;
3. NI Multisim - akasemiueckast Bepcusi.

6.3. IIpouee:

1. pabouee MeCTO TIperofaBareJisi, OCHaIlleHHOe KOMITLIOTEPOM C /IOCTYTIOM B VIHTepHeT;
2. pabourie MeCTa CTYZIeHTOB, OCHAIIleHHbIE KOMILIOTEPaMU C OCTYIIOM B IHTepHeT, pejHa3HaueHHbIe 111 PabOThI
B 3/IeKTPOHHOM 00pa3oBare/ibHOM Ccpefie.
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IIpunoxenue 1
K pafoueii nporpaMme AHUCIHUIIHHBI
OUBNYECKHE OCHOBbI MUKPOJ/IEKTPOHUKHU

AnHoTanusa padoyeii nporpamMmel

Oucturiinaa  ®U3UYECKUE OCHOBBI MUWKPOJJIEKTPOHUKWM  siBnasieTcss  AUCLIMTUIMHOW
o0si3aTe/1bHO¥ yacT 010Kka 1 porpamMMel MOAroToBKY 1o HarpaeseHusiM: 09.03.01 MHbopMaTHKa ¥ BEIYMCIUTETbHAS
texHuka, 09.03.01 Mudopmarrka 1 BbuucauTenbHas TexHuKa, 09.03.02 MHbopMalMoHHBIE CUCTEMBI U TEXHOJIOTHH,
09.03.02 NHdopmarLioHHble cucteMbl U TexHosaorny, 09.03.04 ITporpammHast MHXeHepusi. [JUcLMI/IMHA peau3yeTcsl Ha
¢axynerete M VHbopmarmoHHbIX U ynpapssitomux cucteM bI'TY "BOEHMEX" um. .. YcruHoBa kadenpoit V4
PAJVOSJIEKTPOHHBIE CUCTEMBI YITPABJIEHU .

[ucnunuiiHa HatleseHa Ha GOpMHUPOBAHHe KOMNemeHyull:

OTIK-1 (09.03.01)cocoOHOCTh ~ MPUMEHSITb ~ €CTeCTBEHHOHAayuHble W OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTUUeCKOro aHaid3a U MOJe/IMpPOBaHHS, TEeOpPeTUYeCcKOoro U SKCIIepUMEHTanbHOr0 MCCIe0BaHUS B
rpodecCHOHATBHOM eTeTbHOCTH;

OTIK-1 (09.03.01)crocobHOCTh ~ MPUMEHSITb ~ €CTeCTBEHHOHAyuHble W OOIIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTUUeCKOro aHalh3a U MOJeNMpPOBaHHWS, TEeOpPeTUYeCcKoro U SKCIIepUMEHTanbHOTO UCCIelOBaHUS B
rpodeCcCHOHATBHOM IeATeTbHOCTH;

OTIK-1  (09.03.02)cnocobHOCTh ~ MPUMEHSITh ~ €CTeCTBEHHOHAyuHble W OOIeMH)KeHepHble  3HAHUS, METOJbI
MaTeMaTUUeCKOro aHaih3a U MOJeIMpPOBaHHS, TEeOpPeTUYeCcKoro U SKCIIePUMEHTaTbHOTO UCCIeIOBaHUS B
rpodeCcCHOHATLHOM IeTeTbHOCTH;

OTIK-1 (09.03.02)crioco6GHOCTL ~ MPUMEHSITh ~ €CTeCTBEHHOHayuHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTUUeCKOro aHalu3a U MOJeIMpPOBaHHs, TeOpPeTUYeCcKoro U JKCIIePUMEHTaTbHOTO UCCIeOBaHUS B
rpodeCCHOHATLHOM IeATeTbHOCTH;

OTIK-1 (09.03.04)criocoOGHOCTL ~ MPUMEHSITb ~ €CTeCTBEHHOHAyuHble U OOIedH)KeHepHble  3HAHUS, METObI
MaTeMaTUueCKOro aHaiu3a W MOJeIMPOBaHHS, TEeOPeTUYeCKOro U JKCIIePUMEHTaTbHOTO WCCIeIOBaHUS B
ripodeCCHOHANMBLHOMU JIeATeTbHOCTH;

OIIK-7 (09.03.02)cnocoOHOCTE OCYIIECTB/ISATH BLIOOP MIaTGOPM W HMHCTPYMEHTAbHBIX TPOTPAMMHO-AIapaTHBIX
CpeJCTB Ji/1s1 peanu3aLui HHGOPMaIIMOHHBIX CHUCTeM;

OTIK-7 (09.03.02)crioco6HOCTh OCYLIECTB/ISATh BBIOOP MIAaTHOPM M HHCTPYMEHTAbHBIX MPOrPAMMHO-AIapPaTHBIX
CPeACTB [Jjisl peayiv3alii UH(MOPMAL[MOHHBIX CUCTEM.

Co,qepx(aHHe AVCOUITVIMHBI OXBaTbIBA€T KPYT' BOIIPOCOB, CBA3aHHBIX C TIPUHLUIIAMHA pa6OTI>I TO/TYTIPOBOAHUKOBBIX
l'IpI/I60p0B Pas3/IMyHOro Ha3Ha4YeHUs.

IIporpaMMoii AVCLIATIIMHLI TPelyCMOTPEeHbBI CIeAyIoliie BU{bl KOHTPOJIA:

TeKy{il KOHTPOJIb YCIIeBAeMOCTH CTY/IEHTOB IIPOBOAUTCS B JUCKPETHBIE BpEMEHHbIE NHTEPBAJIbl B
ceayomux GopMax:
e [UarHocTuueckas pabora;

¢ TecCT.

IIpomexxyTouHas arTecTanus MPoBOAUTCS B hopmax:
* 3ayeT.

OO61as TPYLOEMKOCTh OCBOEHUsl AVCLIMIUIAHBI cOCTaBsieT 3 3.e., 108 u. TIporpamMmoli AUCLUIIIMHBI TPEeAYCMOTPEHBI
JIeKLIMOHHBIe 3aHsATHs (34 4.), 1abopaTopHbIii pakTHKyM (17 4.), camocTositensHast pabota cTyaeHTa (57 4).
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K paboueii in

TIpunoxenue 2
[porpaMMe JUCHUIIIMHbI

OUBNYECKUE OCHOBbI MUKPOJJIEKTPOHUKIN

TEXHOJIOI'U 1 ®OPMbI OBYUEHUA

PekoMeHAQLIMH M0 0CBOEHHUIO AMCLHMILIMHBI AJIsl CTyAeHTa

TpyznoeMKoCTe OCBOEHHMSI AMCLUIUIMHBI cocTapisier 108 u., w3 HMX 51 4. ayaWTOpHBIX 3aHATHHA, U 57 4.,
OTBe/IeHHBbIX Ha CaMOCTOSITE/TEHYIO paboTy CTyAeHTa.

PekoMeHZAlMK 10 pacripefie/ieHH0 yueOHOrO BpeMeHH [0 BHJaM CAMOCTOSITENbHOM paboTel W pasfenam

MUCLIUTITMHBI TIPUBE/IEHBI B TaO/IHLIe.

KoHTposib OCBO€HMsI JUCLMIUIMHBI TIPOM3BOJUTCS B COOTBETCTBUU C IlojIo’)KeHHEM O TeKyleM, pyOeKHOM
KOHTPOJIE YCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCTaly 00yYaroIIuXCsL.

@DopMbI KOHTPOJISL U KPUTEPHH O

LieHWBaHUs NIPUBeZleHbl B IPHWIOKeHUH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenpyemas muteparypa TPYAZZBZKOCTI”
Pa3pen 1. OcCHOBBI 30HHOM TeOpHUH TBePAbIX Tesl. DU3UKa MoIynpoBoAHUKOB. I10/1ynpoBoJHUKOBEIE AHOABI.
V3yueHue rpesyCMOTPEHHBIX
rporpaMmoi Aujgaktuueckux efuuul] | A. W. KyuymoB. . DneKTpoHHKa U cxeMoTexHUKa: M.: T'enroc 10
paszena 1; [ToaroToBka K APB, 2004 (1,2,3)
naboparopHbeIM paboTam.
Wroro o pasgeny 1 10
Pa3gen 2. BunonspHble TpansucTopsl (BT). YcunurenbHble Kacka/bl IOCTOAHHOIO U NepeMeHHOro Toka Ha BT.
A. A. ITyka, A. C. Curos ; otB. pez. A. C. Curos.
Onekrponuka. Y. 2 MukposnekTpoHuka: Mockga: FOpaiit, 2022
N3yuenue Tpe/yCMOTPeHHbIX (1,2,3)
TpOTPaMMON AUAAKTUHECKIX EAMHUL B. A. Becenos, O. C. Unatos, B. B. I'aBpusioB. . AHa/oroBsie 10
pasgena 2; IlogroroBka K .
naBopaToprLM paGoTam. MHKDPOCXeMBI Ipeobpa3oBaresieit SHEKTPI/I'{E'!'CKI/IX CI/II‘HaJ'I'(')B u
ocobennocTu ux npumenenust: CI16.6I'TY "BOEHMEX" um.
. ®. Ycrunosa, 2009 (1)
Wroro o pasgeny 2 10
Paspen 3. IToneBbie Tpan3ucropsl (I1T).
W3yueHue npesyCcMOTPeHHbIX
TpOrpaMMo AUAAKTHUeCKUX efuHNL] | M. B. l'anbrepus. . DnekTpoHHas TexHUKa: MockBa: ®opym,
10
paszena 3; IloaroToBka K 2019 (1,2,3)
nabopaTopHBIM paboTam.
Wroro no pa3zzpeny 3 10
Pazpen 4. Ilepektrouare/ibHbIe 3/IeKTPOHHbIE IPUOOPHI — THPHUCTOPBI.
VM3yueHue rpejyCMOTPEHHBIX
TpOrpaMMon AUAaKTHUeCKUX eJUHUL] A. A. lyxka. . Onekrponuka: CaHkT-ITetepOypr: BXB-
10
pazgena 4 ¢ UCIob30BaHUEM [Tetepbypr, 2008 (1,2,3)
peKkoMeH/lyeMOo¥ JINTepaTyphbl;
Wroro no paspeny 4 10
Pa3pen 5. IlepcrieKTHBHBIE HANIPpAB/IeHUsI TPAH3UCTOPHONH MHKPOY/IeKTPOHUKH.
W3yueHne npefyCMOTPeHHBIX
TpOrpaMMoin AWAaKTHUeCKUX eJUHMUL] O. B. Munos3opos, 1. I. ITaHkoB. . OCHOBBI 3/IeKTPOHUKU: 10
pasjena 5 C UCMoIb30BaHUEM Mockga: FOpatiT, 2022 (1,2,3)
peKoMeH/lyeMO¥ JIUTepaTyphbl;
Wroro no pasgeny 5 10
Pa3gen 6. Dy1eMeHTBI MUKPOIIPOLIECCOPHON TeXHUKH.
V3yueHue rpeyCMOTPEHHBIX
TporpaMMoi ANJaKTUUeCKUX eIUHUL] I. I Mymkuy, A. T Iumkul. . DekTpoHuka: Mockaa:
o 7
paszgena 6 C UCIoAb30BaHUEM FOpaiit, 2019 (1,2,3)
PEKOMeH/lyeMOM JTUTepaTyphl;
Wroro no paspeny 6 7
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Ilpunoxenue 3
K pafoueii nporpaMme AHUCIHUIIHHBI
OUBNYECKHE OCHOBbI MUKPOJ/IEKTPOHUKHU

®OH/bI OOEHOYHBIX CPE/ICTB

(I)OH,ZLBI OLI€EHOYHBIX CPeACTB, ITI03BOJIAOILME OLI€HHUTH PEe3Yy/IbTaThbl O6y‘—IEHI/IH 110 ,anHOﬁ AUCIUIIIMHEe, BK/IIOUAlOT B cebs:

e MarHoCTHYecKas pabota
e TecT;
e 3auer.

Kpurepumu onjeHuBaHus

Juarnocruueckasi padora
HuarHocTrdeckas pabora npoBogutcs B ¢popme tecta B SMOC Moodle:

e TIpY NPaBWJILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTallys;
* TIpH NpaBU/IBHOM OTBeTe Ha 60% BOMpPOCOB U HoJ1ee - aTTecTaLs.

Tect
Crynenty nipesaraercs TecT u3 10 BonpocoB. Ec/ii paBUIbHBIX OTBETOB 6 U O0Jiee, TeCT CUMTAeTCS
TPOMZIEHHBIM yCTielltHO. [lepeueHs BOITPOCOB mprBesieH B Y MK quCTUITHHEI.

3auer

OOyuaronuiicsi UMeeT TPaBo Ha MoTyueHrHe MUHUMAIbHOM MOI0KUTETBHON OLIeHKH MPU YC/IOBUU YCITEIIHOTO
MIPOXOXKJEHUSI TEKYIIIET0 KOHTPOJIS YCIIeBAeEMOCTH B hOpMe TUarHOCTHUECKOM paboThI B COOTBETCTBUHM C FPadprKoM
paszena 4.
WToroBbIii KOHTPOJIB 10 AUCLIUIIMHE TIPOXOAUT B (hopMe 3aueTa. 3aueT 0opMIIsIeTCs IIPY YCI0BUU TIOTTHOTO
BBITIOJTHEHHSI BCEX MePOTPHSTHH, IIPelyCMOTPEHHBIX rpadUKoM KOHTPOIBLHBIX MepPONpUSTHH (paszesn 4 paboueid
TPOrpaMMBbl).
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[MacriopT ¢oHJA OLIEHOUHBIX CPeZCTB

AypuTOopHBIe o X
3aQHATHA B E § é
KOHTAaKTHOH % E [
¢opme = E E g %
& = & E =&
HaumeHoBanue =) = %0
@) S o o = e g [~
&3 pasjesnoB U E ’E < == X e 0o
&’ S | AMpaKTHYeCKHX Qlols Ze Eel S|l |8 &8l g | 8|~ EB
Bl e S ElgEgE: /% % % 2 & :E
Hl2  8E|2e| o =) =] =) = =] =] =7
(@] (7] o X - B g . q . q d . < O
RISlgg ™ & &/ & & & 8 8 |zzx
S - | = = 5| 7| 5|5 =
= 5 1 = 4 = = o
= = = = = = =
o o o o o o o
Pa3gen 1. OcHOBBI
30HHOI1 Teopuu
TBepAbIX TeJl.
2 | 4 |®dusmka 22112 | 6 6 10 10 10 10 10 10 10 10 Tecr
NO/TYyNIPOBOAHUKOB.
ITonynpoBoaHUKOBbIE
UOABI.
Pazpen 2.
Bunonsipabie
Tpan3ucropsl (bT).
2 | 4 Yewmrenbibre 23113/ 6| 7 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | Tecr
KacKabl
TOCTOSTHHOTO U
TepeMeHHOr'0 TOKa Ha
BT.
o | 4 [Paspen3.Tonesie |,/ 5/ 6 4 | 19 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | Tecr
Tpan3ucropsl (IIT).
Pazpen 4.
IlepeknrouaresibHbIE
2 | 4 |3/1eKTpOHHbIE 16| 6 | 6 0 10 20 20 20 20 20 20 20 Tect
npuoopsbI —
THPHUCTOPHI.
Pazpen 5.
ITepcnekTHBHBIE
2 | 4 |HanpaB/ieHMA 16| 6 | 6 0 10 20 20 20 20 20 20 20 Tect
TPaH3HCTOPHOU
MHMKPO1eKTPOHUKH.
Pa3gen 6. DiieMeHTBI
2 | 4 |muxkpomnpoueccopHoii | 11| 4 | 4 0 7 20 20 20 20 20 20 20 Tect
TeXHUKH.
Bcero 3a 4 cemecTp 108/ 51 (34| 17 57 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Bcero no JucMminHe 108/ 51|34 | 17 57 100 | 100 | 100 | 100 | 100 | 100 | 100
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