MUHUCTEPCTBO HAVYKU U BBICILIETO OBPA3BOBAHUS POCCUNCKON
OEJIEPALINN
(benepabHOE TOCYJaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHuUs
«CAHKT-IIETEPBYPI'CKU T'OCY TIAPCTBEHHBI VHUBEPCUTET
ADPOKOCMUYECKOI'O [TPUBOPOCTPOEHUSI»

Kagenpa koHCTpyHpOBaHHUS ¥ TEXHOJIOTHH JICKTPOHHBIX U JIa3epHbIX cpeacTB (Ne23)

«YTBEPXJIAKO»
PykoBoauTenp HampaBiIeHUS
mpo®., A.T.H., 1pod.

(1OJXHOCTB, y4. CTCIICHD, 3BaHHE)

A

B.I1.JTapun
«23» urons 2021 r.

PABOYAS [TPOTPAMMA JJUCHUITJIMHBI

«MHTerpanpHbIe yCTPOMCTBA MUKPOIEKTPOHUKH»
(HauMeHOBaHME TUCIUIUTAHbL)

Kon nanpasienus noaroroBku/
CIIELHAIBHOCTH

11.03.03

HaumenoBanue HaIpaBJICHUA

KoHcTpynpoBaHue U TEXHOJIOTHUS AJIEKTPOHHBIX CPEJCTB
MOJTOTOBKH/ CHIENUAILHOCTH

HanmenoBanue IIpoexTupoBaHUE U TEXHOJIOTUS HIEKTPOHHO-
HaIPaBJIEHHOCTH BBIYUCIIUTEIIBHBIX CPEJCTB
dopma o0yueHus ouHas

Cankr-IletepOypr — 2021



Jluct cormnacoBanust paboyeil MporpaMMbl JUCIUTUINHBL

[Mporpammy cocraBui (a)

C.U. Sn

///,v
/ / =
CT. NIPENOIaBATEND gy
(IOJIKHOCTB, yU. CTENEHb, 3BAHUE) (moamnuck, rara)
P id

[Tporpamma onoOpeHa Ha 3acenanuu kadeapsr Ne 23

«17» mas 2021 r, mpotokon Ne 9/21

T
F)

(vHMMATTEL, aMUITHs)

3aBeayronuii kadeapoit Ne 23 e
I.T.H., Ipod. A.P. bectyrun
(y4. cTereHb, 3BaHue) (mojtucs, naTa) (MHULHATEL, (haMUITHs)
e Pl _,_.'
e ol e r |

OtsercrBennsiii 3a OI1 BO 11.03.03(01)

npod., A.T.H., mpod. %%7//

B.II. Jlapun

(IOJKHOCTB, y4. CTENEHb, 3BAHUE) (moamnuce, rara)

Bl

3aMecTuTeNb TUpeKTopa MHCTUTYTa Ne2 o MeToandeckoil pabote

7011., K.T.H., JOIL. A Wz’(z‘;

(vHMTMATEL, haMuAITHs)

O.JI. Bansmesa

(IOJKHOCTB, yU. CTENEHb, 3BAHUE) (moamnuck, rara)

RO RS

(vHMTMATTEL, aMUITHS)



AHHOTaUA

Hucununnuna  «MHTerpanpHple  YCTPOMCTBA  MHUKPOJJIEKTPOHUKHM»  BXOAUT B
o0pazoBaTeNbHYI0 NPOTrpaMMy BBICIIEro o0Opa3oBaHUs — IMporpamMmy OakanaBpuara IO
HanpaBieHuto noaroroBku/ crneuwanbHocTn 11.03.03 «KoHcTpympoBaHME ¥ TEXHOJOTHS
AJIEKTPOHHBIX CPEJCTB» HANpaBIEeHHOCTH «IIpOeKTUpOBaHME U TEXHOJIOTUS 3JIEKTPOHHO-
BBIUMCIIUTENBHBIX cpeacTBY». Jucuummuna peanusyercs kaeapoit «Ne23».

JlucuuiuivHa HaleneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIUX KOMIIETECHIIHI:

I1K-3 «Crioco6eH BBIOTHATH pacyeT U MPOSKTUPOBAHUE dJICKTPOHHBIX MPHUOOPOB, CXEM U
YCTPOUCTB Pa3INYHOro (PyHKIIMOHAIBEHOTO Ha3HAUCHUS»

[TIK-5 «CriocobeH BBIMOIHATH pabOThI O TEXHOJIOTHYECKOH MOArOTOBKE NMPOU3BOACTBA
AJIEKTPOHHBIX CPEICTB»

ConepkaHue AUCHUILUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBS3aHHBIX C CBSI3aHHBIX C
U3y4YEeHUEM TEOPETHUYECKUX OCHOB M MPAKTUUYECKUX METOJUK MPOSKTUPOBAHUS KOHCTPYKIMH U
TEXHOJIOTUYECKUX MPOLIECCOB U3rOTOBJICHUS MHTEIPAIIbHBIX MUKPOCXEM U MUKPOCOOPOK.

[IpernonaBanye IUCHMILIMHBI MpeAycMaTpUBaeT Cieaylouie (GopMbl OpraHU3aluu
yueOHOro mpoliecca: JISKLIUH, JJabopaTopHbIe pabOThl, CaMOCTOsATENIbHAs paboTa 00yJaroLerocs,
KypCOBOE MPOEKTUPOBAHUE.

[TporpaMmoi TUCHMIIMHBI MPEIyCMOTPEHBI CIEIYIOIUe BHJbl KOHTPOJS: TEKYIIHUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAS aTTecTaus B (hopMe dK3aMeHa.

OO0miasi TpyAOEMKOCTh OCBOSHHUS AWCIUIUIMHBI COCTaBIsieT 5 3adeTHhIX enuHui, 180
YacoB.

SI3pIK 00yUYEHHS 110 TUCIMITIIMHE KPYCCKUN»



1. TlepedeHb IUIaHUPYEMBIX PE3YIHTATOB O0YUEHUS M0 JUCIUIUTHHE

1.1. Lenmu NpEenoAaBaHUs JTUCHUIIINHBI «HTEeTrpajgbHbBIE YCTPOMUCTBA
MHUKPOIEKTPOHUKU». (OPMHUpPOBaHUE Yy OOydarommxcsi MpoecCHOHANbHONW IOATOTOBKH IO
MPOEKTUPOBAHUIO MHTETPATBHBIX MHUKPOCXEM U MHUKPOXJIEKTPOHUKH, OTYyYEHHE HEOOXOMMbIX
3HAaHUH, yMEHUIl W HaBBHIKOB B OOJIACTH pacyera 3JEMEHTOB HHTETPAJIbHBIX MHUKpPOCXEM, HX
cOOpPKH, MOHTaXa U TePMETU3AINH.

1.2. JlucuurmimMHa BXOAMT B  COCTaB  4YacTH, (OpMHUpPYyeMOHl  y4acTHHUKaMH
00pa3oBaTeNbHBIX OTHOUICHUH, 00pa30BaTeIbHOI MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb maaHUpPyEeMBIX PE3yIbTATOB OOYyUEHUS 1O AUCLUUILUINHE, COOTHECEHHBIX C
IUTAaHUpYEMBbIMU pe3yabTaTamu ocBoeHus OI1 BO.

B pesynbrare u3yuyeHHs AMCHUILUIMHBI OOYYarOIIUiiCS MOJDKEH o0JafaTh CIEAYIOIIMMU
KOMIIETEHIIUSIMU UM UX 4YacTsAMU. KoMIleTeHIIMM U MHAMKATOPbI UX JTOCTH)KEHUS IIPUBEJIEHBI B
Tabmune 1.

Tabnuua 1 — IlepeyeHb KOMNIETEHIIMHA U MHIUKATOPOB MX JOCTHKCHHSI

Kon u
Kateropus (rpymmna) Kon n HanMeHOBaHME MHIMKATOPA JOCTHXKEHUS
HauMEHOBaHUE
KOMIIETEHIIUN KOMIIETEHIIUN
KOMIIETEHIIUU
I1K-3 Cnocoben
O — [1K-3.3.1 3HaeT NpUHIMIIBI KOHCTPYHPOBAHUS
DOCKTH OBI;.HI/IG OTIENBHBIX OJIOKOB 3JIEKTPOHHBIX MPUOOPOB
BJII)GKT OEI)HHX [1K-3.VY.1 ymeeT npoBOAUTH OLIEHOYHbIE
[Tpodeccrnonanbubie p pacyeTbl XapaKTePUCTUK AIIEKTPOHHBIX
npubOpOB, CXEM H
KOMIIETEHIIUI crboficTs npubopoB
yagﬁ HAHOLO I1K-3.B.1 Biageer HaBBIKAMHU IIOATOTOBKHU
2) HKIHOHATBHOTO NPUHLIUIHATBHBIX 1 MOHTaKHBIX
Y AIIEKTPUYECKHUX CXEM
Ha3HAYEHUs
[1K-5 Cnocoben
BBITIONTHSTH Pa0OTHI
o TeXHonoqueCKoﬁ [1K-5.3.2 3nHaet Meroanveckyto 6azy
[TpodeccrnonanbubIe S — U3MEPEHUH NapaMETPOB TEXHOJIOTHYECKUX
KOMIIETEHIIUN MIPOIIECCOB M TECTUPOBAHUS MPOTYyKTa
MIPOM3BOJICTBA I
POU3BOJICTBA
AJIEKTPOHHBIX
CpeACTB

2. Mecro nuctuInHbl B cTpykrype OI1

JlucuumuinHa MOKeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00yYarOIIUMHCS
IIPU U3YUYEHUH CIEAYIOLUX JUCIUILINH!

— «BBeleHHE B HAIIPABJICHUEY,

— «PuzuKa»,

— «MarepuanoBeaeHue»,

— «QJIEKTPOHUKA».

3HaHMsl, MOJNyYEHHbIE MpPU H3YYEHMH MaTepuaja JaHHOW AMCLMIIIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAYEHUE, TAK U MOTYT MCIOJIb30BaThCS MPU U3yUYEHUU APYTUX TUCLUIUINH!

— « DneMeHTHas 6a3a U 6a30BbIe HECYIIHE KOHCTPYKIIMH 3IEKTPOHHBIX CPEJICTBY,

— « KoHcTpynpoBaHue MojyJiel 3JIEKTPOHHBIX CPEJICTBY,

— «TexHonorus cOOPKU U MOHTAXkA HIIEKTPOHHBIX CPEJCTBY.

3. OOBeM U TPyHOEMKOCTh TUCITUTLTAHBI
JlanHpie 00 o0meM o0beMe AMCLUUIUIMHBI, TPYAOEMKOCTH OTACIbHBIX BHJIOB Y4eOHOMU
paboTHl O AUCIHMIUIAHE (M paclpeelIeHue STOH TPYA0EMKOCTH 10 CEMECTPaM) MPEICTaBICHBI B
Tabmuie 2.



Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCIUILIMHbI

. TpyI0€MKOCTB 0 CEMECTpaM
Bun yue6HOI paboThI Bcero NoS. Neb
1 2 3 4
Obowasn mpyooemKochib OUCYUNIUHBL, 5/ 180 4/ 144 1/ 36
3E/ (uac)
U3 nHux uacoe npakmuueckoi n0020moeKu ol 34 17
AyoumopHuie 3aHamus, BCEro Jac. 85 68 17
B TOM YHCJIE:
nekimu (JI), (4ac) 34 34
npakTuyeckue/ceMunapckue 3anstus (I13),
(uac)
nabopatopubie pabotsl (JIP), (uac) 34 34
KkypcoBo# npoekT (pabora) (KIT, KP), (uac) 17 17
sK3aMeH, (Jac) 54 54
Camocmosmensnasn paboma, cero (dac) 41 22 19
Buo npomesxxcymounoii ammecmayuu: 3a4er,
madd. 3ager, sx3zamen (3auer, Judd. 3au, OK3., OK3.
DK3.*%)

Fx

IIpumeuaHne: kanguAaTCKMil SK3aMEH

4. ConepxaHue JUCIUTIITUHBI
4.1. PacmpezeneHue TPyI0EMKOCTH JUCHUILTUHBI MO pa3esiaM U BUAaM 3aHSITHH.
Pazensl, TeMBl JUCIUILIUHBL U UX TPYAOEMKOCTh PUBEICHBI B TAOIUIE 3.

Tabnuia 3 — Pa3ensl, TeMbl AUCHUTIINHBI, HX TPYAOEMKOCTh

PaBI[eJ'ILI TEMBI JUCHUITIIMHBI HGKHHH I13 P KII CPC
’ (yac) (C3) (4ac) (yac) (yac)
Cemectp 5
Paspen 1. BUC u CBHUC 3 2 2
Pasznen 2. Koncmpykyuu cuopuonvix UMC u 4 10 5
MCh
Paznen 3. Koncmpykyuu 3nemenmos
NOJIYNPOBOOHUKOGHIX UHMEZPATbHBIX 4 12 5
MUKDPOCXEM HA OUNOSIAPHBIX MPAH3UCMOPAX
Paznen 4. Konempykyuu 3nemenmos
NOJIYRPOBOOHUKOGHIX UHMEZPATbHBIX 6 10 5
mukpocxem na MOII-cmpykmypax
Paznen 5. Koncmpyuposanue u pacuem
Inemenmog 2uopuonvix HUMC.
Tewma 5.1. Ilpoekmuposanue zuopuonvix HMC u
MCh 17 5
Tema 5.2. ITnenounsie rn1emenmul 2uOpPUOHbIX
HMC u MCh
Tema 5.3. Tononocus 2uopuonvix UMC u MCh
Hroro B cemecTpe: 34 34 22
Cemectp 6
BrinonHeHne KypcoBoro npoekra 17
Htoro B cemectpe: 17 19
Hroro 34 0 34 17 41




[IpakTuyeckas TOATOTOBKA 3aKIIOYAaeTCsi B  HENOCPEICTBEHHOM  BBINIOJIHEHUH
00yYaroIUMUCS OTPEICICHHBIX TPYA0BBIX (DYHKINH, CBA3aHHBIX C OyayIeil mpodeccuoHanIbHON
JeATeIbHOCTHIO.

4.2. CopnepxxaHHe pa3/ieioB U TEM JICKIIMOHHBIX 3aHATHH.
CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHI IPUBECHO B TabnuIle 4.

Tabauia 4 — ConepxaHue paseNioB U TeM JISKIIMOHHOTO ITUKJIa
Ha3Banue u copeprkanue paszieioB U TEM JIEKIIMOHHBIX

Howmep pasznena

1 bHUC u CBHUC.

Tema 1.1 Obwas xapakmepucmuxa BUC: cmanoapmuvie,

3aKasHvle, NOTY3aKaA3Hble.

Tema 1.2 BUC na b6azo6vix mampuunwix kpucmaniax (PMK).

Tema 1.3 Haznauenue u mpe6o8anus Kk MEmManiiu3ayuu 8

npouzeoocmee BUC. Muoeocnotinas memaniuzayusi. CBUC.

YBEUC. Cucmembl na kpucmainne.

Tema 1.4 Knaccugpuxayus cospemennwvix CAIIP BHUC.

Ipunyunvt nocmpoenus CAIIP BUC.

2 Koncmpyxyuu cuopuonvix HMC u MCh.

Tema 2.1 Knaccugpuxayus u obnacmu npumerenust 2UOPUOHBIX

HUMC. Koncmpykmuenvie s1emeHmbl 2UOPUOHBLX

UHMESPATbHBIX CXEM.

Tema 2.2 Knaccugpuxayus kommymayuonnwix ochosanuti I'C.

Tema 2.3 Buowl u 6apuanmsi KOHCMPYKYULl NACCUBHBIX

anemenmos ' UC. Knaccughuxkayus u ocobennocmu npumeHenus

Mamepuanos 0 CO30AHUsL NIEHOUYHBIX 2eMEHMO8.

Tema 2.4 Komnonenmoi 2uOpUOHbIX UHIMESPATILHBIX CXEM.

Koncmpyxkyuu akmuenvix komnonenmos. beckopnychuie

3 KOMROHEHMbL.

Koncmpykyuu r3nemenmoe noiynposooHuKogslx

UHMEZPAIbHBIX MUKPOCXEM HA OUNOSIAPHBIX MPAHZUCOPAX.

Tema 1.1 Knaccugurayusa mukpocxem. Snemenmol

noaynpogoonuxkosvix UMC na 6unonaphsix mpau3ucmopax.

Tema 1.2 Uzonayuu snemenmos. Memoowt uzonayuu

91eMeHmo8 noaynpoeoonuxossvix UMC.

Tema 1.3 Tpansucmopwl N-p-n muna. Paznoguonocmu N-p-n

mpaH3ucmopos: ¢ bapvepom LLlommxku, cynep-6ema

MPAHZUCMOPBL, MHO20IMUMMEPHbIE, MHO2OKOJLIEKMPOHbIE.

Tema 1.4 Tpanzucmopwr P-n-p muna. Koncmpyxkyuu

MPAH3UCIOPO8. NIAHAPHbIe, BePMUKATIbHbIE, HA U30AMOope.

Humeepanvusie 0uoosi. /[uooel LLlommxu.

Ilonynpogoonuxosvie pesucmopul. Oug@y3uonHuvle, UOHHO-

4 necupogantvie. I1on1ynposooHuKossvie KOHOEHCamopbi.

Koncmpykyuu rnemenmoe noiynpoeooHuKogsix

unmezpanbvHvlx mukpocxem na MOII-cmpykmypax.

Tema 4.1 Snemenmor nonynpogoonuxosvix UMC na MOII-

CMpPYKmMypax.

Tema 4.2 Ynunonapuvie mpanzucmoput. MOII, noneguvie,

MPAH3UCIOPBL C NAABAIOUUM 3AMBOPOM.

Tema 4.3 Oonracmu npumenenuss UMC na nonegvix

cmpyxkmypax. MOII — mpansucmopusie knouu. Ilpocmetiwiue

yeunumenu na MOII - mpanzucmopax.

Tema 4.4 Jlocuueckue 2nemenmol na MOII — mpanzucmopax.

Inemenmuvl namamu Ha KMOII-cmpyxmypax.

5 Koncnépyupoeanue u pacuem rnemenmog cuopuonvix UMC.
Tema 5.1 Ilpoekmupoeanue cuopuonvix HMC u MCh.

Tema 5.1.1 Pacuem mennosoco pexcuma MCP.

Tema 5.1.2 Pacuem naoexcnocmu MCB.

3aHATUU




Pe3uUcmopos.
Ppe3uUcmopos.
KOHOEHCAmopos.

KOHOEHCAmopoa.

Tema 5.1.3 Koncmpykmopckas u mexHonocuieckas
ookymenmayus Ha MCB.
Tema 5.2 IInenounvie 3nemenmut 2uopuonvix HMC u MCh
Tema 5.2.1 Bvibop KoHCMpPYKyuu u Mamepuanio8 nieHOYHbIX

Tema 5.2.2 Pacuem ceomempuieckux pasmepos nieHoYHblX
Tema 5.2.3 Bvibop KOHCMPYKYUuU U Mamepuanio8 nieHOYHbIX
Tema 5.2.4 Pacuem ceomempuueckux pazmepos nieHOYHbIX
Tema 5.3 Pazpabomka mononozuu uopuonvix HMC u MCh
Tema 5.3.1 Bvibop HasecHbIX KOMNOHEHMOS.

Tema 5.3.2 Pazpabomka mononocuu MuKpo3ieKmpOoHUKuU.
Tema 5.3.3 'epmemuzayusi MCB.

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHUS
TeMbl IPaKTHUECKUX 3aHATHIA U UX TPYTOEMKOCTb MIPUBEICHBI B TAOJIHUIIC 5.

Tabmuma 5 — [IpakTudeckue 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
No Tembl ®opMsbl T o
0 PYAOEMKOCTD, | IPAKTUYECKOH | pa3zena
/i TpaKTHACCIHX TpaKTHACCIHX (uac) MOJATOTOBKH, | JUCLIHI
3aHATHI 3aHATHI
(uac) JIUHBI
Y4eOHBIM MJIaHOM HE TIPEyCMOTPEHO
|
Bceero
4.4. JlabopaTropHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUI U X TPYIOEMKOCTh ITPUBEICHBI B TA0IHUIIE 6.
Tabnuna 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue 1a00opaTopHbIX paboT TPyAOCMKOCT®, | IPAKTHHECKOH | pasaeia
n/m (uac) MOJATOTOBKH, | JUCLIHI
(uac) JIUHBI
Cemectp 5
1 | U3yueHue miaHapHO-3UTAKCUATIBHOM 4 1,3
TEXHOJIOTUH H3TOTOBIICHHS
nosrynpoBogHUKOBbIX UMC.
2 | UccnenoBaHue TONOIOTUU 4 2,3
nosrynpoBogHUKOBbIX UMC.
3 | UccnenoBanue TOMOMOTMH TOHKOIIIEHOYHBIX 4 2.3
'MMC.
4 | HccrnenoBaHnue TONOJIOTUH TOJICTOIICHOYHBIX 4 2,3
'MMC.
5 | Matepuaisl A5l MOTYIPOBOJHUKOBBIX U 4 3
THOPHTHBIX MUKPOCXEM.
6 | MeTozbl U TEXHOJIOTHSI U3TOTOBIICHUS 4 2,3
(hoTOIIa0IOHOB.
7 | UccnenoBanue METOIOB KOHTPOJISA 4 2,3
(hoTOIIa0IOHOB.
8 | UccnenoBaHne TEXHUYECKHUX CPE/ICTB 4 2

npruemMo4yHoro koHtpoiust UMC.




9 | Anamus 1 pa3paboTKa TEXHOJIOTHYECKOH CXEMBI

coopku MCh

1-5

Bcero

34

4.5. KypcoBoe nmpoekTupoBanue/ BHITIOJIHEHHE KYPCOBOH pabOThI

Lenps kypcoBoro npoekra:

YacoB MpakTUYECKON NOATOTOBKHU:

[TpumepHble TeMBbl 33JaHUI Ha KypCOBOM MPOEKT npuBeaeHs! B pazaene 10 PII/,

4.6. CamocrosaTenbHas paboTa 00y4aroUXCs
Bunsl camocTosTensHON paboThl U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabnua 7 — Bunsl camocTosTensHON pabOThI M €€ TPYJA0EMKOCTh

Bun camocrosTenbHOM paboTh B:ZEO’ Cemectp 5, uac CemecTp 6, gac
1 2 3 4
W3yueHne TeopeTUIecKoro MmaTepuaia 20 20 0
puctumniel (TO)
Kypcosoe npoekruposanue (KI1, KP) 19 0 19
IToaroroBka K MpOMEXYTOYHON 2 2 0
arrecranuu (ITA)
Bcero: 41 22 19

7-11.

5. IepeueHnb yueOHO-METOAMYECKOTO 0OSCTICUCHUS
IUISL CAMOCTOSITETIbHOM PabOThI 00YUYAIOIIUXCS 110 JUCIUILTHHE (MOTYJTIO)
Y4eOHO-MeTOINUeCKHe MaTepHaIIbI JJIsl CAMOCTOATEIbHOM paboThl 00yUaromuxcs yKa3aHsl B I111.

6. IlepeueHb MeYaTHBIX M ANEKTPOHHBIX YUEOHBIX U3AHUI
[lepedyeHp neyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3IaHUN TPUBEJICH B Tabmuie 8.
Tabnuna 8— IlepeueHb ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

HIudp/
URL anpec

bubnuorpaduyeckas ccpuika

KomuecTBo 3Kk3eMILISIpOB B
oubnmoTexe

(KpOMeE SJIEKTPOHHBIX 3K3EMILISIPOB)

1. Jlapun B.I1., ®unatoB b.I'., lllenect I.K.
KoHncTpyuposanue npubopoB u
AJIEKTPOHHBIX CpPEACTB. [TpakTukym
paspaborunka, u.l: MerTon. ykazaHuUsS K
KypCOBOMY MIPOEKTHUPOBAHUIO u
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON  YacTH
BBIMYCKHBIX  KBJIM(HUKAIIMOHHBIX  PadoT.

CII6.: I'YAIL, 2017. - 89 c.

®unaros b.I'.:

2. UVYM Kouncnexm

3. Qunamos UYM MY no JIP
4. UVM MY k K1l

5. UVYM MY no CPC

Hom. jiuTeparypa




1. Konemos  JIL.A. Texuonorus u
KOHCTPYKITUH MHUKPOCXEM,
MHUKPOIIPOLIECCOPOB u MHUKPOCOOPOK.
VYuebnoe mocobue-CII6. M3marenbcTBo
«Jlane», 2007.- 400 ¢

3. Topronckmit  JILA. IIpoekrtupoBaHue

MHTETrpaIbHBIX MHUKPOCXEM u
MHUKpPOIpoIieccopoB: YuyeOHoe nocobue. B 3-
x  pasgmenax. —  Tomck: ToMckuit

MEKBY30BCKUM  LEHTP JIUCTAHLMOHHOTO
obpaszosanwus, 2007.

4. DIIeKTpPOHHUKA U MUKPOIPOLIECCOPHASI
texuuka /Kanamuukos B.U., Hepenos C.B.;
nox pea. I'.I.PanneBa.- M.: U3a. uentp
«Axanemus» . 2012.- 368c.

5. Mepkynos A. Y. OCHOBBI KOHCTPYHPOBAHHUSI
HUHTCTpAJIbHBIX MI/IKpOCXGM: ylleG. JJIs CTyI[eHTOB
By30B / A.W. Mepkynos, B.A. MepkyoB. -
Camapa: 13a-Bo Camap. roc. aspokocMm. yH-
Ta, 2013. - 270 c.

6. DIEKTPOHUKA U MUKPOTIPOIIECCOPHAS

texnuka. YueOnuk /B.I".I'yces, FO.M.T'yces.
M. Bricmras mkoia.2005, 790c.

7. IlepeueHb 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHUKAMOHHON ceTn «HTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCIMILIHHEI
npuBeeH B Tabmuie 9.

Tabmuma 9 — IlepedeHb »AIEKTPOHHBIX OOpa30BATENBHBIX PECYpCOB HH(POPMAIMOHHO-
TEJIEKOMMYHHUKALMOHHOU ceT «MHTepHeT»
URL anpec HaumenoBanue
http://lib.aanet.ru/ Hoctyn B OBC «Jlanp» ocymiectBisiercs o goropopy Ne 27, Ne28 ot

27.01.2021
Hoctyn B ObC «ZNANIUM» ocymectsisiercs o norosopy Ne 071 ot
24.02.2021
Jloctyn B OBC «FOPAWT» ocymectBisercs o gorosopy Ne 070 ot
24.02.2021

8. IlepeueHb HH(POPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeueHbp MHPOrpaMMHOTO OOECIEUYEHHUS, MCIOIB3YEMOTO TMpPH OCYIIECTBICHUN
00pazoBaTeNLHOTO MpoIiecca 10 AUCIUILIIHHE.
[TepeueHs UCTIOIB3YEMOTO MPOTPAMMHOT0 OOecTieueHus pecTaieH B Tabmuie 10.

Tabnuna 10— Ilepeyens mporpaMMHOTo 00eCTIeYeHUS
Ne n/nt HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBIX npu
OCYILIECTBJIEHUU 00pa30BaTEIbHOTO MPOLIecca MO AUCHUTUINHE


http://www.academia-moscow.ru/authors/?id=2019
http://www.academia-moscow.ru/authors/?id=3951
http://www.academia-moscow.ru/authors/?id=129
http://lib.aanet.ru/

[lepedeHp UCTIONB3yEeMBIX HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM IMPEICTaBIICH B TaOH1Ie

11.

Ta6nuna 11- Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nt HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMON i  OCYILECTBIICHUS
00pa30BaTENBLHOTO MPOIIecca MO TUCITUTUINHE, TIpecTaBlieH B Tabmuiel?.

Tabmuma 12 — CoctaB MaTepraIbHO-TEXHIUUECKOMN 0a3bl

Ne HanmMenoBanue cocraBHOM 4acTu Homep aynuropun
/i MaTepUaTbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAUMOCTH)
MynbsTuMeuiiHas JTEKIUOHHAS ay IUTOPUS 14-06I"
CrnenuanusupoBaHHas gadoparopus « TexHomorus 14-061
MHUKPOJIEKTPOHUKH ¥ MUKPOCUCTEMHOM TEXHUKH»
6 | Crenmst 14-06I", 13-07

10. OmneHouHble cpeacTBa Ui IPOBEACHUS MPOMEKYTOUHOI aTTeCTalluu
10.1. CoctaB OIICHOUHBIX CPEICTBAJS MPOBEACHUS MPOMEKYTOYHOH aTTecTalllH
oOyJaronmxcs 1Mo AUCHUIIINHE PUBEACH B Tabnuie 13.
Tabnuna 13 — CocTaB OLIEHOYHBIX CPEACTB JUIs POBEACHUS TPOMEKYTOUHOM aTTeCTaIH

By npomeKyTO4HOM arTecTaluu IlepedeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOmpocoB K SK3aMEHY;
DK3aMeHAIIMOHHBIEC OUJIETHI;
3agauy;
TecTsl.
BrinonHeHue KypcoBoro npoexkTa DKcrnepTHasl OLIEHKa Ha OCHOBE TpeOOBaHMI K
COJIEPKAHUIO KYPCOBOT'O ITPOCKTA.

10.2. B kayecTBe KpHUTCPUEB OLCHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIUI O00yJaromuMucs MPUMEHSAETCs S-0aiipHas IIKajla OLEHKU C(HOpMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeneHa B Tabuune 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BATHCS
100-0annpHas mKaga MOIyIbHO-PEHTHHIOBOM CUCTEMBI Y HUBEPCUTETA, IPABHJIA UCTIOIH30BAHUS
KOTOpOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Tabmuua 14 -Kpurepuu oLeHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIIETSHIIUI

OnieHKa KOMIIETEHIH
S-OasbHas IIKana

XapakrepucTrKa c(hOpMHUPOBAHHBIX KOMITETEHLIMI

— oOyuaromuiicss TaTyOOKO W BCECTOPOHHE YCBOWMJ MPOTPaAMMHBIN
Marepuad,

— YBEPEHHO, JIOTUYHO, MOCIEI0BATENbHO U TPAMOTHO €T0 U3J1araer;
— OMUPASICh HA 3HAHUSI OCHOBHOW M JOTOJIHHUTEIILHOM JIMTEPATYpHI,
TECHO TMPUBS3bIBAET YCBOCHHBIE HAay4HbIe IOJOXKEHUS C
MPAKTUYECKON e TETbHOCTHIO HANPABIICHHUS;

— yMeJi0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMBIC M UJIEH,

— JIENAET BBIBOJBI U 0000IIEHUS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMATN3UPOBAHHBIX TOHATH.

«OTIIMYIHO»
(GauTCHO»




OI11eHKa KOMIIETEHITN

5-0aubHas 1Kana

XapakrepucTrKa c(hpOpMHUPOBAHHBIX KOMITETEHLIUI

«XOPOLLIO»
«GAYTEHO»

— o0yyJarouiicst TBEp0 YCBOUI MPOTPAMMHBINA MaTepua, rPaMOTHO
U 10 CYWECTBY H3JIaracT €ro, OIUpasCh Ha 3HAHHS OCHOBHOM
JUTEpaTyphI,

— HE JIOIIYCKAET CYLIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOEHHBIE 3HAHMS C MPAKTUYECKON AESATENBHOCTHIO
HarpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MOJ0KEHUS;

— JIENAET BBIBOJBI U 0000IIEHUS,

— BJIAJICET CUCTEMOM CEIMATU3UPOBAHHBIX TTOHSITHH.

«yJOBJIETBOPUTEIIBHO»
«GAYTEHO»

— 00y4Jarouuiics yCBOMII TOJIBKO OCHOBHOM MPOTpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT ero, Onupasch Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPaTypHl;

— JIOIyCKaeT HeCYIEeCTBEHHbIE OIIMOKH U HETOUHOCTH,

— HCTIBITHIBACT 3aTPyIHEHHS B MPAKTHYECKOM NMPHUMEHEHUH 3HAHUI
HaIpaBJICHUS;

— cnabo apryMeHTUpYeT Hay4yHbIE TTOJI0KEHUS,

— 3aTpyaHsAeTCa B (POPMYIMPOBAHUHU BBIBOIOB M 0000IIEHNUH;

— YAaCTUYHO BJIaJIeeT CUCTEMON CIEeUATU3UPOBAHHBIX MOHITUH.

«HEYJIOBJIETBOPUTEIIEHO»
«HE 3a4TCHO»

— o0yyJaronuiicss He YCBOWJI 3HAYUTEIFHOW YacTH MPOTPAMMHOIO
MaTepuana,

— JIONyCKaeT  CYIIECTBEHHBIE OIMMMOKM ¥  HETOYHOCTH TIpHU
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HAIIPABJICHUH;

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUU 3HAHUH,;

— HE MOXET apryMEHTHPOBATh HAYYHBIE TTOTOKEHUS,

— He JOpMYIUPYET BHIBOJOB U 0000IIECHUIA.

10.3. TunoBbic KOHTPOJIbHBIC 3aaHUs WA HHBIC MaTEPHAIBI.
Bomnpock (3amaun) uist s5K3aMeHa peacTaBieHbl B Tadmie 15.
Ta6nuna 15 — Borpocs! (3agaun) a5 3K3aMeHa

Ne n/mt [Tepeuens BorpocoB (3amau) uis IK3aMeHa Koz
HHAMKATOpa

1 Mukpoanekrponuka. [Ipenmymectsa. [Ipobaemsr. I1K-3.3.1

2 Knaccudukarus u 0003Ha4€HUE HHTETPATBHBIX CXEM. T1IK-3.V.1

3 Koncrpyuposanne UMC. Oransl. Mcxonusie nanusle. [lopsmox I1K-3.B.1
KOHCTPYMPOBaHUS

4 [Monynposoauukossie UMC. Matepuans [IMMC. Uzomnsius I1K-5.3.2
aneMmenToB IMC

5 N3zonsmust snemerntoB UMC M3onsuus p-n-nepexoaoMm I1K-5.3.2

6 U3omamus ToHko mienkon SiO2. [1K-5.3.2

7 W3omsiums Bo3aymHbMU poMeskyTkamu. KHC TexHomorus I1K-5.3.2

8 KomOnHMpoBaHHast H30ISMS: N30IUIaHAPHAS TEXHOIOTUS IK-3.V.1

9 Kombunuposannas nzossiust: uzonsuus V u U-oOpasHbeIMu I[IK-3.V.1
KaHaBKaMHU

10 KoHTakT MeTani-moaynpoBoJHUK. BEITPSIMIISAIONE KOHTAKThI I[IK-3.3.1
(muon IloTTkM).

11 KonTakT Merana-noiaynpoBoaHuK. OMHUYECKUN KOHTAKT I1IK-3.B.1

12 DNEeKTPOHHO-IBIPOYHBIEC TIEPEXOIBI I1K-3.B.1

13 Koucrpyxkiun muomnos [TMMC. Crabumutponst. JJuomnst HoTTku T1IK-3.V.1

14 Bunonspusie Tpanzuctopsl. TumoBas cTpykTypa u skBuBasieHTHas | [1K-3.3.1
CXeMa BEPTUKAIBHOTO TPaH3UCTOPA

15 PaznoBuaHOCTH N-P-N-TpaH3UCTOPOB. MHOTO3MUTTEPHBIN U I1K-3.B.1
MHOTOKOJUIEKTOPHBIN TPaH3UCTOP.




16 PaznoBuHOCTH N-P-N-TpaH3UCTOPOB. TpaH3UCTOp C OapbepoM IIK-3.V.1
[oTTKM.

17 P-n-p-tpanzuctopsl. [lapasutHslii p-nN-p-TpaH3UCTOP. I1K-3.3.1

18 PaznoBumHOCTH P-N-p-TpaH3UCTOPOB. | 'OpH30OHTANIBHEIE P-N-P- I1K-3.B.1
TPaH3UCTOPBI.

19 Beprukanbnblie P-N-p-TpaH3UCTOPHL. P-N-P-TpaH3UCTOPHI IO IK-3.3.1
tex"onorun KHC.

20 MOII-TpaH3uCcTOpBI CO BCTPOSHHBIM U C MHAYLIUPOBAaHHBIM IK-3.3.1
kaHaioM. Ilpeumymectsa MOII-TpaH3uCTOPOB.

21 MOII-Tpanszuctopsl. [IpoGiemsl mpu co3gaHuy N-KaHATBHBIX IMK-3.v.1
TPaH3UCTOPOB.

22 PaznoBugnoctu MOII-TpansuctopoB. MOII-Tpan3uctop ¢ IIK-3.B.1
IIOMHUHHEBBIM 3aTBOPOM.

23 MOII-TpaH3uCTOp ¢ CAMOCOBMELIEHHBIM AIFOMUHUEBBIM I1K-3.B.1
3aTBOPOM.

24 MOII-TpaH3uCTOp ¢ CAMOCOBMELIEHHBIM MOIUKPEMHUEBBIM I[IK-3.3.1
3aTBOPOM

25 MHOII-Tpansucrop. [lepenporpaMmupyemsble 3alIOMHUHAIOIINE I1K-3.B.1
YCTPOKCTBA C DIEKTPUUYECKUM CTUPAHHEM.

26 [lepenporpaMmupyemsle 3alIOMHUHAIOIINE ycTpolicTBa ¢ YD [K-3.Y.1
CTHpaHUEM

27 KMOII-UMC. Cpyxkrypa u Tononorus. [IpenmymecTna. I1K-3.B.1

28 Cwmemmannbie UMC. I1K-3.3.1

29 Pesucropsr [TMMC I1K-3.B.1

30 Konnencatopsl [IMMC. Konaencaropsl Ha ocHOBe pP-N-niepexona. | [TK-3.B.1
MOII- KOHJEHCaTOPBL.

31 Tu6punasie UMC. Toamoxku. TpeGoBaHUS K TOTOKKAM. [1K-3.B.1
Marepuaisl MoI0XKeK.

32 I'MMC. IIpoextupoBanue pe3uctopoB. Beidop marepuana. Beioop | TTK-3.3.1
KOH(HUTypauuu.

33 T'MMC. TIpoektrpoBaHue pe3ucTopoB. [lopsmok pacuera. I1K-3.B.1

34 I'MMC. Konnencatopsl. Beibop marepuana. Beioop IMK-3.v.1
KOH(HUTypaLuu.

35 I'MC. Konpencaropsl. [Topsiiok pacyera. [IK-3.V.1

36 Karymku uHIyKTHBHOCTH. IK-3.Y.1

37 RC-ctpykpypsi. I1K-3.B.1

38 I'MMC. KoHCTpyKIMM HABECHBIX KOMITOHEHTOB. [1K-3.B.1

39 Kopmyca UMC. Knaccudukanust mo popme. Koprmryca tumos 1, 2, | T1K-5.3.2
3.

40 Kopmyca UMC. Knaccuduxkanust o popme. Koprryca tumos 4, 5, | I1K-5.3.2
6.

41 Kopmyca UMC. Knaccuduxarus no marepuanam. Konrposs I1K-5.3.2
TepPMETHYHOCTH.

42 BUC u CBUC. TIpeumymiectra. [TpodaemMsr I1K-3.B.1

43 Kiaccudukarus UMC o npu3HaKky METOI0OB IIPOSKTUPOBAHHUSL. T1K-3.3.1
Cranpaprhbie (yHuBepcanbubie) BUC.

44 Crnenmanusuposannsie BUC. Tlony3akazusie BYC. bazoBsie [K-3.Y.1
matpuunble kpuctaiwibl (BMK).

45 3akazubie BUC. [TomHocThio 3aka3nbie. Ha cranmaptheix suetikax. | [TK-3.B.1

46 [Iporpammupyemslie norndeckre UC. OgHokpaTHO [K-3.Y.1
nporpamMMmupyemsie ITJIMC.

47 [Iporpammupyemsie noruueckue MC. PemporpaMmmupyemsbie I[IK-3.B.1
IJINC.

48 bonbume rudpuaasie UC (BI'MC). MHorocnoiiHbie I1K-5.3.2

KOMMYTAIIMOHHBIC IMMOJIOXKKH.




Bompocs! (3agaun) s 3adera / mudd. 3auera npencrasieHsl B Tadbmuie 16.
Ta6muua 16 — Borpocs! (3amaun) ans 3auera / qudd. 3auera

Kon

Ne o/ ITepeuens Bompocos (3amau) mis 3adera / nudd. 3adera
P p (samau) 2 andd WHJIMKATopa

Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO

[lepeyenp TeM I KypCOBOTO MPOECKTUPOBAHMS/BBIIOJHEHUS KypCOBOH paboThI
npecTaBiIeHbI B Tabmuie 17.
Tabnuua 17 — IlepeueHb TeM JJIsi KYpCOBOTO MPOSKTHPOBAHUS/BBINIOIHEHUS] KYPCOBOM pabOoThI
No 11/ [TpumepHbIil TepeyeHb TeM I KypCOBOT'O TPOEKTUPOBAHNS/BBITIOTHEHUS
KypCOBOH pabOTHI
O6mias Tema npoekTa «Pa3paborka MCh»
Hcxonnble aHHbIE: COOPOUHBINA YePTEXK IEKTPOHHOTO y3na. ConepkaHue
IIPOEKTa 3aBUCUT OT BapuaHTa KoHCTpykiuu MCB. TunoBoe conepxanue
— B paszgene 11.5 PIIJ]

Bompocer  y1st  mpoBeneHUsT TPOMEXKYTOUHOM aTTeCTalli B BHIE TECTHPOBAHHUS
npecTaBiIeHBl B Tabmuie 18.

Tabnuna 18 — [IpumepHbIii mepeueHb BOIPOCOB JJIsi TECTOB

y Kox
Ne n/mt IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
UHAMKaTOopa

1 Pazpaborath koMMyTannonnyto cxemy MCB.
2 PaccunTarh KOHCTPYKLHMIO PE3UCTOpa C KOAPPHUIHEHTOM (HOPMBI

menbIe 10.
3 PaccunTarh KOHCTPYKLHMIO Pe3UCTOpa C KOAPPHUIHEHTOM (HOPMBI

6ounbure 10.
4 Paccuurarh KOHCTPYKLHIO IIJIEHOYHOI'O KOHJEHCATOPA.
5} Pazpaborats Tononoruro MCB 110 3alaHHBIM JaHHBIM JJIEMEHTOB.
6 Paccuurare HagexxHocts MCB.
7 Pazpaborate nocnenoBaTenbHOCTh onepanuii TI1 u3roroBieHus

mnatel MCB.
8 Pazpabotats nocienosatensHocTh onepanuii TIT monTaska MCB.

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HONU (OPMBI
oOyueHwus1, mpeCcTaBIeHbI B Tabnwuie 19.

Tabnuna 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/m [lepeyeHb KOHTPOJIBHBIX paboT
He npenycmorpeno

10.4. Metoguueckie  MaTepHalibl,  ONpEACTSAIOIME  HPOLEAYpPhl  OLIGHUBAHHS
MH/IMKATOPOB, XapaKTEePHU3YIOUIMX ATambl (OPMHUPOBAHUS KOMIIETEHIMH, COJIEp)KaTCcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [VYAII, periaMeHTUpyOIMX MNOPSAOK U IPOLERYpPY
MIPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallMU O0YyYaromuXcs
I'VAIL

11. Meroauueckue yKa3zaHus AJis 00yYarOIIUXCsI IO OCBOSHUIO AUCIUILTUHBI COIEPIKATCS B
MY 1o Bunam 3aHITUH JUCHUILIINHEL



Jluct BHeceHHs U3MEHEHUH B pabouyto MPOrpaMMy JUCHUTUTHHBL

ata BHeceHus
H3MEHCHUH 1
JIOIIOJTHCHUI.
IToamnuck
BHECIIIETO
H3MCHCHUS

CopeprxaHre U3BMEHEHUM U TOTIOTHEHUH

Hata n Ne

MPOTOKOJIA
3aceaHus
Kagenpsl

IToamuck
3aB.
kadenpoit




