





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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTUYeCKOTO0 aHa/M3a U MO/E/IUPOBaHUs, TEOPETUUECKOTO W IKCIIEPUMEHTAJbHOTO WCCe[JOBAaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

(hu3MyeCcKue MpoLeCChl, KOHCTPYKI[UY, TTPUHLIUI AeUCTBUS, XapaKTEPUCTUKH U TlapaMeTphl NPUOOpOB
Pa3MUHOr0 Ha3HaueHUsI U MUKPO3JIEKTPOHHBIX YCTPOMNCTB;

MaTepuaJsibl 3/IEKTPOHHOM TeXHUKU U MX 371eKTpodu3nuecKre CBOMCTBA; XapaKTePUCTHKHU P-N Mepexo/a;
MOy TIPOBO/JHUKOBLIE TUO/bI, OUTIOMSPHBIE U TOJIEBble TPAH3UCTOPLI; (DOTOIMEKTPUUECKHE U M3/TydaTe/bHbIe
MpUOOPBI; XapaKTEPUCTHKH, MapaMeTpbl U MOJIeNN TOYTPOBOJHUKOBBIX TIPUOOPOB; 37IEMEHThI UHTErPabHbIX
cxeM; 0a30BbIe JIOTMUECKUE 37€MEHThl Ha OCHOBE OWIIOMSPHBIX UM TIO/IEBBIX TPAH3UCTOPOB; 3allOMUHAOII[UE
JIoThyecKye 3/IeMeHTbl; 0CHOBbBI (DYHKI[MOHATBLHOU 3/IeKTPOHUKUY;

TOHMMaHWe COBPEMEHHBIX TEXHOJIOTHUH M3TOTOBJIEHUS 3/IEKTPOHHBIX TIPUOOPOB;;

YMeHUs:

yMeHHe aHaIM3UPoBaTh paboTy CcXeM, COJIepKallX TOMyTPOBOHUKOBbIE 37IEKTPOHHBIE TIPUOODHI;

OCBOEHHE OCHOBHBIX XapaKTEPUCTHK MOJTYTIPOBOHUKOBBIX 3JIEKTPOHHBIX TIPUOOPOB;;

HABbIKU:

- OTIpeZie/ieHre OCHOBHBIX XapaKTEPUCTUK JIEKTPOHHBIX TTPUOOPOB;

- UCC/Ie[IOBAaHUE PA3/IMYHBIX CXEM BK/THOUEHHS 3/IEKTPOHHBIX IPHOOPOB;

- paboTa c MaKeTHbIMU YCTaHOBKAaMH, BK/TFOUAIOIIMH 3/IeKTPOHHBIE PUOOPHI;

- MOJIe/TMPOBaHKe PaboThI CXeM C 3/1IeKTPOHHBIMU Iprbopamu B CAIIP.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa @U3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKM sBrsieTcs JUCLUIVIMHON
o0s13aTe/IbHOI yacTu 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HarpasieHuto 09.03.01 UHpopmamuka u
8bIYUCAUME/NbHAS. MEeXHUKA.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.
Copep>kaHue JUCITUTUIMHEI SIB/ISIeTCsE 0CHOBOM A1t ocBoeHus auciurmmd: CXEMOTEXHUKA.
[TpenBapuTe/bHBIE KOMITETEHITNH, COPMUPOBAHHbBIE ¥ 00YUArOIerocs /0 Hauaia W3y4eHus AUCIUTUTAHBL:
¢ OIIK-1 — CnocobeH IPUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWsI, METO/IbI

MaTeMaTU4eCKOro aHa/Ini3a U MO/Ie/TMPOBaHUs, TEOPETUUYeCKOTO 1 IKCITIePUMEeHTAIbHOTO UCC/Ie/JOBaHKS B
rpodheCCUOHATLHOM JesITeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

JIabopaTopHbIit
TNPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pazpen 1. OcHOBEI 30HHOH TeopHH TBep/bIX Te/l. PU3HKa N0/IyNPOBOJHUKOB.

ITomynp 1.1. Ctpoenue BeljecTBa. OCHOBHBIE MOHSTHSI KBAHTOBOM
Teopuu. YpaBHenue [lIpesuHrepa 1 BosHOBast GyHKLHsI, TIOCTy/1aThl Bopa. DHepreTuueckue
30HBI B KpHcTa/iax. TyHHenbHbIi a3 dext. O6pazoBaHue SHepreTHueckux 30H. COOTHOLIEHHe
Teii3eH6epra /|11 SHEPrMM U BpeMeHU. 30HHas juarpaMMa. BaneHTHasi 30Ha 1 30Ha
MPOBOAMMOCTH. Y3KO30HHbIe, IIMPOKO30HHBIe U Ge3lije/nieBble [OIYPOBOAHHUKHU. 3aIlO/HeHHe
SHEpreTHYeCKUX 30H 3/71eKTPOHAMH, TPOBOHHUKH, TIOMYTIPOBOAHUKH U U30/STOPBI. TerioBoe
JIBIDKEHMe 3/IeKTPOHOB, J/TiHa cBo6oAHOro rpobera. 1.2. TTomyrpoBo/jHUKOBEIe BelllecTBa.
OnemeHTapHble MosynpoBogHUKU. ITonynposoguuku rpynn AIIIBYV, AIIBVI, TBepabie
pacTBopbl. KpucTaninueckas perieTka MojynpoBOJHUKOB, TapaMeTphl peleTKy. 1.3.
DeKTPOHHO-ABIPOUHBIH nepexoy (p-n). Knaccrdukanus. p-n —epexoy B pABHOBECHOM U
HepaBHOBECHOM COCTOSIHHsIX. DHepreTHyecKast juarpaMMa, ToTeHLHa/ b b 6apbep. IIpsmoit
TOK. O6paTHOCMellleHHBIH p-n—Tiepexo/, DKCTpaKLust HocuTereii 3apsijia. OGpaTHbIi TOK.
[IupuHa 1 eMKOCTb p-n —Tiepexoza. bapeepHas u auddysnoHHas eMKoCTb. 1.4.
BosbramriepHast xapakTepuCTHKa p-n —fiepexozia. [IpsiMast 1 o6paTHasi BeTBH. D/IeKTpUUeCKHit
U Ten1oBoi npo6ou nepexoga. Iepexon MlorTku. Knaccudukanys nozos.
BbinpsivuresbHblit uog. Crabumtpon. Crabrcrop. BosbramiiepHble XapaKTepUCTHKH.
MmnynscHble Auogp! ¢ p-n —nepexofoM. [TepexofHble npoijeccs B cxeme kitoda. Juogst TH3
v IAPB. Nuop ortku. CBY guiozel. TyHHenbHbIN Anog. Bapukan u Bapakrop. Pin auop,.

OBbIe JIHO,
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Paspen 2. bunosiapHeie TpansucTopsl (BT). YcuiurenbHbIe KacKajbl HOCTOSTHHOTO U
nepemMeHHoro Toka Ha BT. 2.1. O6wiue cBefieHust 0 TpaH3ucTopax. bUmonspHble
TPaH3UCTOPbI. YCTPOICTBO M MPUHLMIT JeficTBIs GumnonsipHoro TpansucTopa. KospdurmenTst
MHKEKL{MH, IepeHoca U yCU/IeHus ToKa. CTaThuecKre XapakTepUCTUKH OUIO/ISIPHOTO
TpaH3UCTOpa. [JUHaMUuYeCKHe XapaKTePUCTUKH. 2.2. AKTUBHBII U K/IFOUeBOH PeXXUMBbI paboThl,
yCUIUTe/NbHbIe cBoMcTBa TpaH3ucTopa. ITapameTpsl BT Tpan3uctopos. [epexojHsie
TpoLiecchl B cxeMe Kitoua Ha BT. Ma/ocurHa/bHble apamMeTpbl GUIO/SPHOTO TPAH3UCTOPA.
2.3. Knaccudukaipst 6unonspHbix TpaH3uCTopoB. BesppetidoBbiii 1 apetidoBblii GunonsipHbie
TpaH3ucTopbl. Kiaccudukaryst 6UnossipHbIX TPaH3UCTOPOB 110 TEXHOIOTUH W3TOTOB/IEHHS.
ToueuHsli, crinaBHOM, Anddy3nOHHBIH, criTaBHO-AN(Y3MOHHBIH, A1 dY3HOHHO -
T/IaHapHbIN, Me3ar/laHapHbIH, T/IaHaPHO-3MUTaKCHa/IbHbINA TPaH3HUCTOPBI.
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Paspen 3. ITonesbie Tpan3ucropsl (IIT). 3.1. TToneBble TPaH3UCTOPDI, KIaCCU(UKALS.
TToneBoii TpaH3UCTOP C YNpaB/sIOLMM P-N nepexojoM. CTaTuyeckye XapakTepuCTUKI
T10JIEBOTO TPAH3UCTOPA C YIPAB/SIOIMM P-n riepexofom. 3.2. [ToeBoii TpaH3KCTOP C
M30/TMPOBAHHBIM 3aTBOPOM. YCTPOMCTBO U NpuHLMI Aelicteust MOII TpaHsucTopa ¢
BCTPOEHHBLIM Y MH/[yLIUPOBAaHHbLIM KaHanaMu. CTaTMYeCcKue XapakTepUCTUKH, NapamMeTphl
T1071eBbIX TPaH3UCTOPOB. 3.3. CoBpeMeHHbIe NojieBble TpaH3UCTopbl. MoiHbie MOSFET
(SIPMOS. HEXFET) nonessle TpaH3uCTOpbl. CTPYKTYpa U MPUHLIUI AeiCTBHSA. MoliHbIe
IGBT mnoneBble TpaH3UCTOPBI, CTPYKTypa U npuHLun Aeiicteus HEMFET TpaH3ucTOpEL.
Pa3HOBU/IHOCTH TPaH3UCTOPOB C BICOKOH MOZBHXHOCTLIO HocuTeseil. M/ITT TpaH3UCTOPbI C
71BOMHBIM 3aTBOPOM. MuKpo FET TpaH3MCTOpPBI HHTErpaabHbIX CXeM.
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Paspien 4. Tlepek/rouaTe/ibHbIe 3/IEKTPOHHBIE IPUOOPBI — THPHCTOPBI. MO HBII
Tupuctop (aunrcrop). TpuogHslit THpUcTOp (TPUHKUCTOP). CUMMETPUYHBINA TUPUCTOP
(cumucTop). XapakTepuCTHKM U NapaMeTpbl TUPHUCTOPOB.

16

10

20

Pa3spaen 5. IlepcrieKTHBHbBIE HAaNPaBJ/IeHUs TPAH3HCTOPHOH MHKPOIEKTPOHHUKH. 5.1.
[paBuio Mypa. Hanopa3smepHast siektpoHrka. KeantoBomexanuueckue s¢dextsl. [TonsiTie
o Bénnax ge BpOiins, adpdekr AapOHosa - BGma, addekr [Ixozedcona, apdekr

MeiicHepa. YiiepogHble HaHOTPYOKH. TTOHSITHE O KBaHTOBBIX TOUKaX. 5.2. [lepcrieKTUBHbIe
TPaH3UCTOPHBIE CTPYKTYPBI: MOJIEKY/ISIPHBII TPAH3UCTOP; CIIMHOBBIH TPAaH3UCTOP,
rpac)eHOBBIN TPaH3UCTOP, KBAHTOBO-UHTeP(EPEHLMOHHBIH TPAaH3UCTOP, TPAH3UCTOP Ha
KBaHTOBBIX TOUKaX, TPAH3UCTOPhI HA OCHOBE HAHOTPYOOK; heppo3/1eKTpUUYeCKnii TPaH3UCTOP.
TTonsiTHe 0 KpeMHHEBOW (HOTOHHKe.

16

10

20

Paspesn 6. D/1eMeHTbI MUKPONPOLIECCOPHOI TeXHUKH. 6.1. VIHTerpasibHble MUKPOCXeMBI.
OcHoBHble orpefienieHysi. Vicropus passutusi. Kiaccudukarys MukpocxeM. KomoHeHTbI
MuKpocxeM. TToHSTHSI 0 MeTofax MiaHapHO-AUGdY3UOHHON U SMUTAKCHAILHO- TI1aHAPHOH
TEXHOJIOTUH U3rOTOBJIEHUSA MOMYTTIPOBOJHHUKOBBIX MUKPOCXEM. 6.2. 33110M]/IH3}0U_U/IE
JIOTUYeCKHe 3JIeMEHThI; KOM6MH&IL[MOHHI>[€ U 110CJie0BaTe/IbHOCTHbIe yCTpOﬁCTBa.

11

20

Bcero 3a 4 cemecTp

108

51

34

17

57

100

Bcero no gucHumInHe

108

51

34

17

57

100

3.2. JTabopaTopHbIii NPAKTUKYM

Homep 1 HanMeHOBaHHe pa3jesa
AMCLUILIHHBI

Tema /1abopaTopHOro NpaKTHKyMa

Oomnem,

ayp,.
JacoB

Pasgen 1. OCHOBBI 30HHOM TeOPUU TBEPZBIX
Tes1. PU3MKa [0TYyIIPOBOJHUKOB.
ITonynpoBogHUKOBBIE AUO/ABL.

OpFaHHBaI_II/IOHHOE 3aHATHe.

VccnenoBanye mosynpoOBOJHUKOBBIX
JIVOZIOB.

VccnegoBanue TOMyPOBOAHUKOBBIX
CTabWIUTPOHOB.

Pa3gen 2. Bunonsipabie TpaH3uctopsl (BT).
6

CraTrueckre XapaKTepUCTUKH U TlapaMeTphl

10981




YcunvtenbHble KacKaZbl TOCTOSIHHOTO U OWTOMAPHOTO TPAH3KUCTOPA B CXeMe ¢ o0Iei
repemMeHHOro Toka Ha BT. 0a3oii.
Cratnyeckye XapakTepUCTUKU U NTapaMeTphl
5 OWTIONAPHOTO TPAH3KUCTOPA B CXEME C 2
0OII[UM SMUTTEPOM.
YcumvtenbHBIN U KTIOUEBOM PEXXUMBI
6 OWTOMAPHOTO TPAH3KUCTOPA B CXEME C 3
00LIMM 3MUTTEPOM.
Cratnyeckye XapakKTepUCTUKU U NTapaMeTphl
7  |Pa3sgen 3. Ilonessle Tpan3suctopsl (I1T). I10/IEBOT'0 TPAH3UCTOPA C YIIPABJISAIOLINUM P- 4
N-I1epexo/OM.
Bcero 3a 4 cemecTp 17
3.3. CamocrosTebHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHHe pa3jea Oomnem,
Copep)xaHue yueOHOro 3afaHus
n/n AUCLIUIIUHBI 4acoB
Pasgen 1. OcHOBBI 30HHOM TeOpUH W3yueHue npefyCMOTpPeHHBIX IPOTPaMMOM
1  |TBepApbix Ten. @u3MKa MOJYTIPOBOJHUKOB. |IWAAKTHYECKUX efAWHUL] pa3fena 1; [TogroroBka k| 10
ITo/yTIpOBOJHUKOBBIE AUO/IBL. JlabopaTopHbBIM paboTam.
Pasgen 2. bunonspHble TpaH3UCTOPEI W3yueHue npefyCMOTpPeHHBIX IPOrPaMMOi
2 |(BT). YcunurtenbHble KacKagbl [IU/lakTUUeCKUX eJuHUL] pa3fena 2; [TogrotoBka k| 10
MOCTOSIHHOTO W IepeMeHHoro Toka Ha BT. |s1abopaTtopHeiM paboTtam.
W3yueHue npefyCMOTpPEeHHBIX IPOrPaMMOM
3 |Pa3men 3. IloneBsie Tpan3uctopsl (IIT).  |qumakTUueckux efauHUl] paszena 3; [ToarotoBka k| 10
JlabopaTopHBIM paboTam.
R — W3yueHue npefyCMOTpPeHHBIX IPOrPaMMOi
4 JWJaKTUUeCKHX eIMHUL] pa3zesa 4 ¢ 10
3JIEKTPOHHBIE TPUOOPBI — TAPUCTOPBI. ACTIOIB30BAHIEM N .
PEeKOMeH/lyeMOM JIUTepaTyphl;
Paspen 5. IlepcriekTriBHBIE HarlpaB/IeHUS VI3yueHHe Npe/lyCMOTPEHHBIX MPOrpaMMOi
5 N JWJaKTUUeCKHX eIMHUL] pa3zesia 5 C 10
TPaH3WCTOPHOW MUKDPO3/IeKTPOHUKHU. ACTIOB30BAHIEM o .
PeKOMeH/lyeMOM JITepaTyphl;
Pasjien 6. DieMeHTI W3yueHue npefyCMOTpPeHHBIX IPOrPaMMOM
6 . IWJaKTUUeCKHX eIMHUL] pa3zesa 6 ¢ 7
MHKPOMPOLIeCCOPHOU TeXHUKHU. ACTIOB30BAHIEM o .
PeKOMeH/lyeMOM JIUTepaTyphl;
Bcero 3a 4 cemecTp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12/ 3 |4 5 6 8 9 10| 11 (12| 13 [(14(15| 16 | 17
4 Tect Tecr | P | Tect Tect | AP | Tect Tect AP | 3au.

YcnoBHBIE 0003HAUEHUS:
e [IP — aparHOCTHUECKasi paboTa;
e Tect — TecT;
e 33U, — 33qUeT.

TEKyll[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B IUCKPETHLIE BDEMEHHBLIE MHTEPBAJ/IbI B

cnemyronux dhopMax:
e MArHOCTUYECKas paboTa;
* TECT.

HPOME)KyTO‘IHaﬂ dTTecTalus IIPpOBOAUTCA B (l)OpMaXZ

¢ 34dyeT.

10981




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Illyka. . Onekrponuka. CaHkT-ITetepOypr: BXB-ITetepOypr, 2008, 3:1. pec.

2. A. A. Illyka, A. C. Curos ; ots. pez. A. C. Curos. dnekrponuka. U. 2 MukposnekrpoHuka. Mockga:
FOpaiir, 2022, 351. pec.

3. A. . KyuyMoB. . DneKTpoHMKa U cxeMoTexHUKa. M.: T'enoc APB, 2004, 30 3ks.

4. B. A. Becenog, O. C. Wnarog, B. B. I'appuioB. . AHa/IoroBble MUKPOCXEMBI ITpeobpa3oBaresieit
3JIEKTPHUECKUX CUTHAIOB U 0cobeHHOCTH ux nipuMenenus. CI16.BTTY "BOEHMEX" um. 1. @.
YcrtunHoBa, 2009, 3. pec.

5. I . Muikun, A. T HIumkus. . SnekTpoHuka. Mocksa: FOpaiit, 2019, s51. pec.

6. M. B. T'anbniepuH. . DnekTpoHHasa TexHruka. Mocksa: @opywm, 2019, 3. pec.

7. O. B. MuioB30poB, U. I'. [TankoB. . OcHoOBBI 3/1eKTpoHuku. Mocksa: FOpatit, 2022, 3. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.
5.3. [lepuoguyeckue U3gaHus:
1. Paguorexnrka — XXI Bek.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaTenbHas raartdopma «FOpaiiT». /s By30B U CCY30B.;
2. http://e.lanbook.com — 3BC JlaHsb;
3. http://library.voenmeh.ru — ®yngamenransras 6udmoreka BI'TY « BOEHMEX» um. [].®. YcTrHOBa.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.
5.5. TIporpamMMHoe obecrieueHue:
1. NI Multisim - akageMruecKkast BepcHs.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



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 yue6HOro obopynoBanus "OCHOBBI 3/1eKTpoHUKH" OO-MP-01.1;
2. Ocuumnorpad 6074BD Hantek;
3. NI Multisim - akaziemuueckasi BepCHs.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OUBNYECKHUE OCHOBbI MUKPOJJIEKTPOHUKHA

AnHoTanusa paboueii nporpaMMsl

Ouctuinia @U3NUYECKUE OCHOBBI MUKPOJJIEKTPOHUKWU spisieTcss AUCLUATITUHON
o0sA3aTeIbHOH 4YacTH O/0Ka 1 mporpamMmbl TOATOTOBKM 10 HaripaeieHuto 09.03.01 Hugopmamuxa u
8blyUCAUMeNbHAsA mexHUKa. [IuCcUUIUIMHa peanu3yeTrcs: Ha ¢akynbrere M VHGOPMALIMOHHBIX U YTIPaBIISOLIX
cucrem BI'TY "BOEHMEX" um. [.®. YcrunoBa kadenpori M4 PAJVOSTEKTPOHHBIE CUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTA4YeCcKoro aHalu3a U MOJeUpPOBAaHUS, TeOPeTMYeCKOr0 M SKCIePUMEHTa/IbHOTO HWCCAeJOBaHUSl B
npod)eCCUOHAIBLHOM [1eSITeTbHOCTH.

Cofiep>kaHvie  UCLIMTUIMHBI  OXBaThIBAET KDPYI  BOTMPOCOB, CBSI3aHHBIX C  TPUHIMIIAMM  PabOTHI
MOy NPOBOJHUKOBBIX MPUOOPOB Pa3/IMUHOrO Ha3HAYEHUS.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
* TeCT.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHselii mpaktikym (17 4.), camocTrositesibHasi paboTa
ctygenra (57 a).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
®OUB3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKNA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI 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.

HaumeHoBaHune padoThI PekoMmeH/iyeMas nTeparypa prm::véKOCTb’
Pa3pen 1. OcHOBBI 30HHO# TeopuM TBepAbIX Tel. PU3MKa NoIynpoBoAHUKOB. IToynpoBogHIKOBbIE
AUO/bI.
N3yuenue ripefycMOTpeHHBIX
TPOrpaMMOi ANJAKTUUe CKUX A. W. KyuyMoB. . DeKTpOHUKa U CXeMOTeXHUKa: M.: 10
envHUL] pa3zgena 1; [TogroroBka K Tl'emioc APB, 2004 (1,2,3)
nabopaTtopHbIM paboTam.
Wroro no pazzeny 1 10
Pa3pen 2. bunossapHbie Tpan3ucTopbl (BT). YcunureabHbIe KaCKa bl OCTOSIHHOIO M IIEPeMeHHOT0
ToKa Ha bT.
A. A. Illyka, A. C. Curos ; otB. pez. A. C. Curos.
OnekTpoHukKa. Y. 2 MukpoanekTpoHuka: Mocksa:
N3yuenune npefyCMOTpeHHBIX FOpaitr, 2022 (1,2,3)
TPOrpaMMOi AWJAKTUYe CKUX B. A. Becenog, O. C. Unaros, B. B. I'aBpusos. . 10
eqvHUL] pasgena 2; [ToaroTtoBka K AHa/IoroBele MMKpOCXeMBI Ipeodpa3oBareiei
nabopaTtopHbIM paboTam. 37IeKTPUUECKUX CUTHAIOB U 0COOEHHOCTH MX
npuMmeHenust: CI16.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2009 (1)
Wroro no pasgeny 2 10
Pazpen 3. ITosieBbie Tpau3ucropsl (I1T).
N3yuenue rpesycMOTpeHHBIX
MPOrpaMMOol ANJAKTUUe CKUX M. B. l'anbniepuH. . D/1eKTpOHHAas1 TexHUKa: MOoCKBa: 10
enuHuUI] pa3zgena 3; [TogroToBka K ®dopym, 2019 (1,2,3)
nabopaTtopHbIM paboTam.
Wrtoro no pa3geny 3 10
Paspen 4. Ilepek/iiouare/ibHbIe Y1eKTPOHHBIE IPUOOPHI — THPUCTOPBI.
N3yueHue npeyCcMOTPEHHBIX
FPOTPaMMOH 'ELHA;KTH%CKHX A. A. Illyka. . Dnekrponuka: CaHkr-ITetepOypr: BXB- 10
CAWIHMI pasaena & ¢ . ITetepOypr, 2008 (1,2,3)
WCIOb30BaHUEM peKOMeH yeMoi
JIATEPAaTYphl;
Wroro no paspeny 4 10
Pazgen 5. IlepcieKTHBHBIE HANIPAB/IEHHUSI TPAH3UCTOPHON MHUKPO03/IEKTPOHUKH.
N3yuenue npeycMOTpeHHBIX
MPOrpamMMon 'QHA; KTHHECKAX O. B. MusnoB3opos, U. I. T1ankoB. . OCHOBBI 10
C/WIHHI PasAena o . 371eKTpOHUKHU: Mockga: FOpaiit, 2022 (1,2,3)
WCTO/Ib30BaHNEM peKOMeHyeMOoH
JIUTEepaTyphl;
Wroro no pasgeny 5 10
Pazpen 6. Js1eMeHThI MHKPOMPOL[€CCOPHON TEXHUKH.
N3yueHue npeayCMOTPEHHBIX I T uwikun, A. T. HlumkyH. . OneKTpoHuKa: Mocksa: 7
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MpPOrpaMMOM AUJaKTUYEeCKUX FOpariT, 2019 (1,2,3)
enHUL] paszesna 6 ¢

WCII0/Ib30BaHKeM peKOMeHlyeMoi

JIUTEPATYPhI;

 Urtoro 1o paszeny 6 7
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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[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta
e 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
Crynenty npepjaraetcs tecT u3 10 Bornpoco. Ec/v npaBUIbHBIX OTBETOB 6 1 00/1ee, TECT CUMTAETCS
TIPON/IeHHBIM ycTenHo. [TepeueHb BOMpOCoB npuBefieH B YMK JUCIUTIMHEIL.

3auert

OOyuaroiuiicss UMeeT TMPaBo Ha Mo/IyYeHre MUHUMAJIbHOM MOJIOKUTETbHOU OLIEHKH TIPH Y C/IOBUN
YCIIELTHOTO MPOXOXKEeHHsI TEKYIIero KOHTPOJIs yCIIeBaeMOCTH B (hpopMe [UarHOCTHUeCKoH paboThl B
COOTBETCTBUH C rpahKoM paszena 4.
VTOroBbIi KOHTPOJ/Ib TIO JUCLMTUIMHE TIPOXOJUT B (hopMe 3aueTta. 3aueT 0(OpMIISIETCS TIPU YCIOBHUH TTOJTHOTO
BBITIO/THEHUSI BCEX MEPOTIPHUSATHH, ITPelyCMOTPEeHHbIX rPa)KOM KOHTPOJIbHBIX MepOrpUsITHi (paszen 4
paboueii MporpaMmet).
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3fen 1. OcHOBBI 30HHOM TeOpUH
2 | 4 [TBePABX TeN. Pu3MKA 2|12 6| 6 | 10 10 Tect
MO/IyIIPOBOAHUKOB.
ITonynpoBoAHUKOBBIE JUOABI.
Paspen 2. bunonspHblie TPaH3HUCTOPbI
7 4 (BT). YcunurtenbHble KaCKaabl 23 | 13 6 - 10 10 Tect
MOCTOSIHHOTO U NepeMeHHOro Toka Ha
BT.
2 4 [Pa3pen 3. ITosieBbie Tpansucropsl (IIT). | 20 | 10 6 4 10 20 Tect
7 4 Paspen 4. Ilepex/irouare/ibHbIe 16 6 6 0 10 20 Tecr
3/IEKTPOHHBbIE IPUOOPHI — THPUCTOPBI.
Paspgen 5. IlepcriekTuBHBIE
2 4 |HanpaBJ/IeHUsl TPAH3UCTOPHOMI 16 6 6 0 10 20 Tect
MMKPO03/IeKTPOHUKH.
2 | 4 [Pasaen6.dnementn 11| 4| 4] 0 7 20 Tect
MMKPOIIPOLIeCCOPHOM TeXHUKH.
Bcero 3a 4 cemecTp 108 | 51 | 34 17 57 100
Bcero no gucIuIIinHe 108 | 51 | 34 17 57 100
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