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AHxHoTtanus

JucuuruinHa «[IpoexkTupoBaHne MUKPONIEKTPOHHBIX YCTPOWCTB HMPUOOPOB» BXOAUT B
o0pa3oBaTeNbHYI0 NpPOTrpaMMy BBICIIETO 00pa3oBaHusi — TIporpamMmy OakajgaBpuaTa IO
HarpasjeHuto noarotoBku/ crueruanbHocTH 12.03.01 «IIpubopocTpoeHue» HampaBIeHHOCTH
«TexHomorusi a’pOKOCMHUYECKOT0 MpUOOpOCTpoeHUs». JucuuiuinHa peanusyercs Kadeapoid
«Ne23y.

JlucuuiuiiHa HaneneHa Ha ()OpPMUPOBAHKE Y BBIITYCKHUKA CISIYIOIINX KOMIETECHITUI:

[IK-1 «Crnocoben yuacTBOBaTh B pa3paboTKe (YHKIMOHAJIbHBIX, CTPYKTYpHBIX H
OPUHIUIHAIBHBIX CXEM IPUOOPOB U CUCTEM

[TIK-2 «CrnocobGeH paccUuThIBaTh U MPOCKTUPOBATH JIEMEHTHI U YCTPOMCTBA MPUOOPOB,
OCHOBAHHBIE Ha PA3IMYHBIX (PU3MUECKUX MPUHIIUIAX JCHCTBUS C UCIIOIB30BAaHUEM CTaHIAPTHBIX
CPEICTB KOMIIBIOTEPHOTO TIPOCKTHPOBAHUS

IIK-3 «Crnocoben cTpouth mpocteinme Gpu3nyeckrue U MaTeMaTUYeCKUe MOJIEIH CXEM,
KOHCTPYKUUN U TEXHOJOTUYECKUX MTPOLIECCOB B 00JIaCTU PUOOPOCTPOCHUS»

ConepxaHue AUCHUILUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C CBSI3aHHBIX C
U3yYeHHEM TEOPETHUYECKMX OCHOB M TMPAKTHYECKUX METOJIUK MPOEKTUPOBAHUS KOHCTPYKIMUA U
TEXHOJIOTUYECKUX MTPOLIECCOB U3TOTOBJICHUSI HHTEIPAIbHBIX MUKPOCXEM U MUKPOCOOPOK.

[IperonaBanue MUCHMILIMHBI TIPEAyCMATPUBACT CIEAyIONHe (OpPMBI OpraHU3aIHuu
yueOHOro mpoliecca: JISKLUH, 1abopaTopHble paboThl, CAMOCTOsATENbHAs paboTa 00yJaroerocs,
KypCOBO€E IPOEKTHUPOBAHUE.

[IporpaMMoil TUCHMILIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHUbl KOHTPOJS: TEKYIIMH
KOHTPOJIb YCTIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalHs B (hopMe IK3aMEeHa.

OOmast TpyAOEMKOCTh OCBOCHMS AMCLUUIUIMHBI COCTaBiIsAeT 6 3auyeTHBIX equHuL, 216
YacoB.

S13pIK 00yUEHUS 110 TUCIMITIIMHE KPYCCKUN»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu npenogaBaHus AUCIUIUIHHBI 3aKIIIOYAIOTCS B (DOPMUPOBAHUE Y 00YUYAIOIIHUXCS
npo(ecCHOHANFHOW TOATOTOBKM IO MPOCKTHPOBAHWIO HHTETPATBHBIX MHUKPOCXEM U
MUKPO3JIEKTPOHUKH, MOTyYeHHEe HEOOXOAUMBIX 3HAHUN, YMEHUI U HaBBIKOB B 00JIACTH pacuera
AJIEMEHTOB HHTETPATBHBIX MUKPOCXEM, UX COOPKH, MOHTa)Ka M T€PMETU3AIIHH.

1.2. JlucuumniuHa BXOAMT B  COCTaB  4acTd, (OPMUPYEMOH  y4aCTHHKaAMHU
00pa30oBaTeNbHBIX OTHOIICHHI, 00pa30BaTEIbHON MpOrpaMMBbl BEICIIIET0 00pa3oBaHus (manee —
OI1 BO).

1.3. TlepeyeHp mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO TUCIUIUIMHE, COOTHECECHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHMILTAHBI OOYYAOIIUNACA JAODKEH 00JaaaTh CIeTyHONIMMH
KOMIETCHIMSIMHU WM UX YacTsMHU. KoMIeTeHIIMy 1 MHAUKATOPbI X JOCTH)KEHUS PUBEJICHBI B
tabnuie 1.

Ta6ymmma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHIUKATOPOB UX JIOCTHKEHUS

Konn
Kareropus (rpymnmna) Kon n HauMeHoBaHMEe UHIUKATOPA JOCTUKEHUS
HauMEHOBaHHE
KOMIIETCHIINU KOMIIETEHIIUHA
KOMIIETEHIIUHA

[TK-1.3.1 3HaeT OCHOBHBIE ATaIlbI ITPU
pa3paboTke GyHKIMOHATIBHBIX, CTPYKTYPHBIX H
MIPUHIMIIAATIBHBIX CXEM IPUOOPOB U CUCTEM

T1K-1 Criocoben
y4acTBOBaTh B

azpaboTke

pasp I1IK-1.Y.1 ymeeT npoBOUTh pacyeThl Ipu

[Ipodeccruonanbubie | GyHKIIMOHATBHBIX, .
pa3paboTke (YHKIIMOHAJIBHBIX Y3JI0B OOPTOBOM

KOMICTEHILIH CTPYKTYPHBIX I anmnapaTypbl KOCMUYECKHX alnapaToB

MPUHIMITHATIBHBIX patyp p

CXCM IDHBODOB 1 [TIK-1.B.1 Bnageet HaBbIKaMU ONIEPAIIMOHHOTO

CHCTeMp P COMPOBOXKICHUS MPOIecca CO3JaHus TPUOOPOB

1 CUCTCM 60pTOBLIX KOMIIJICKCOB

T1K-2 Criocoben
pacCcUMTHIBATh U

IPOEKTUPOBATH
P p I1K-2.3.1 3HaeT METOIMKH PacUETOB JIEMEHTOB
JJIEMEHTHI U .
. U YCTPOUCTB MpUOOPOB, OCHOBAHHBIX Ha
yCTpoiicTBa .
pa3NUYHbIX (PU3NYECKUX MPUHLIUIIAX ACHCTBUSL
puOOpPOB,

[IK-2.V¥.1 yMeeT mpoeKTUpOBATh 3JIEMEHTHI U
yCTpOMCTBa MPUOOPOB, OCHOBAHHBIE HA
pa3IMYHbIX (PU3MUECKUX MPUHIUNAX JEHCTBUS

OCHOBaHHBIEC HA
[Ipodeccronanbublie | pa3nuYHBIX

KOMITETCHITHT M3UYECKUX
I u [1K-2.B.1 BnageeT HaBbIKAaMU MPOBEACHUS
MPUHIIATIAX
. MIPOEKTHBIX PACUYETOB U TEXHUKO-
JEUCTBHUSI C .
HKOHOMHUYECKOTO 0OOOCHOBAHUSI KOHCTPYKITUI
UCIIOJIb30BaHUEM
MPUOOPOB B COOTBETCTBUU C TEXHHUECCKUM
CTaHJapPTHBIX
3aJlaHuEM
CPEICTB
KOMITBIOTEPHOTO
IPOEKTUPOBAHMUS
[IK-3 Cnocoben
CTDONTE I1K-3.3.1 3HaeT NpUHLKIIBI TIOCTPOEHUS
pomTh MPOCTEUINX QU3UIECKUX U MATEMATHIECKUX
npocTenime . .
MoOJeJel cxeM, KOHCTPYKIUH 1
dbuznveckue u
[TpodeccronanpHbIC TEXHOJIOTHYECKHUX MPOIECCOB B 00J1aCTH
MaTeMaTHYeCKUE
KOMIIETEHIIUHT pUOOPOCTPOCHHS

MOJIEJIN CXEM,
KOHCTPYKUUHU U
TEXHOJIOTMYECKHUX
IIPOLIECCOB B

[TK-3.VY.1 yMeeT onpenenars yCJIOBHUS U
PpEKUMBI DKCILTYaTallud, KOHCTPYKTUBHBIE
0COOEHHOCTH pa3pabaTbIBaeMOM amnmapaTypbl




obnactu
MIPUOOPOCTPOCHUS

2. Mecro nuctuiinHel B ctpykType OI1

Jluctmuinaa MOKeT 0a3UpOBaTLCS HA 3HAHUSAX, paHee MPUOOPETCHHBIX 00yYatOIIUMUCS
[IPY U3YUYECHUH CIEAYOLIMX AUCLUUIUIAH:

— «BBeneHue B HaIllpaBJICHUEY,

— «Du3uKay,

— «MatepuajioBeIcHHEY,

— «DIEKTPOHUKAY.

3HaHUsI, MOJIYYEHHbIC MPU H3YUYCHUM MaTepuaja JaHHOW UCHUIUIMHBI, UMEIOT Kak
CaMOCTOSATENIbHOE 3HAYCHHUE, TAK U MOT'YT UCIIOJIb30BaThCS IIPU U3YUYEHHUH IPYTUX TUCIUILIINH:

— « DnemenTHas 0a3a 1 0a30BbIC HECYIIHE KOHCTPYKIIUN DJICKTPOHHBIX CPEJCTBY,

— « KoHcTpyrpoBaHue MOAyJIeii 3JIEKTPOHHBIX CPEIACTBY,

— «TexHonorusa cOOpKU M MOHTaXKa JICKTPOHHEIX CPEJICTBY.

3. OOBeM U TPYJIOEMKOCTh JUCITUTUIAHBI
Jlannple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACNIBHBIX BHIOB y4eOHOM
paboTHI IO JUCHIUTUINHE (M paclpeIelieHUue 3TOH TPYTOEMKOCTH IO CEMeCTpaM) MPEACTABICHBI B
Tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

. TpyoeMKOCTh IO ceMecTpam
Bun yueOHo# paboTh Bcero NoS Ne6
1 2 3 4
Oowan mpyooemKocmp oucyuniunl, 6/ 216 5/ 180 1/ 36
3E/ (uac)
H3 nHux uacoe npaxmuyeckoit n0020MmoeKu 51 34 17
Ayoumopnwle 3auamus, BCEro Jac. 85 68 17
B TOM YHCJIC:
nexrmu (JI), (dac) 34 34
npaktuieckue/cemunapckue 3ansatus (I113),
(dac)
naboparopusie padboTsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (dac) 17 17
9K3aMeH, (Jac) 36 36
Camocmosmenvhas paboma, Bcero (dac) 95 76 19
Buo npomesxxcymounoit ammecmayuu. 3a4er,
mudd. 3ader, sk3amen (3auer, qudd. 3ay, | OIk3., JK3.
OK3.**)

Kk
IIpumeuanue: kaHaUAATCKHIl SK3aMeH

4. ConeprxaHue JUCITUTITUHBI
4.1. Pacnpepenenue TpyA0€MKOCTH JTUCUUILIAHBI MO pa3/ieiaM U BUIaM 3aHITHIM.
Pazaenpl, TeMBbI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh ITPUBEICHBI B Ta0IUIIE 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIIINHBI, X TPYAOEMKOCTh

Jlexuun I13 JIP KII CPC
Pazgensl, TeMBI TUCIUILINHEL (uac) (C3) (uac) (gac) (aac)
CemecTtp 5
Pasnen 1. BUC u CBUC ‘ 3 ‘ ‘ 2 ‘ ‘ 4




MCh

Pasznen 2. Koncmpykyuu cuopuonvix UMC u

Pasnen 3. Koncmpykuyuu 3nemenmos
nOYNPOBOOHUKOGBIX UHMEZPATIbHBIX 4 12 18
MUKPOCXEeM HA OUNOJIAPHBIX MPAH3UCIMOPAX

Paznen 4. Koncmpykuyuu 31emenmos
NOYNPOBOOHUKOGHIX UHMEZPATIbHBIX 6 10 18
muxpocxem na MOII-cmpykmypax

Pasnen 5. Koncmpyupoeanue u pacuem
anemenmog cuopuonvix UMC.
Tema 5.1. IIpoexmupoeanue cuopuonsvix HMC u

MCH 17 18
Tema 5.2. IInenounsvie 31emenmot 2UOPUOHBIX
HMC u MCh
Tema 5.3. Tononozun cuopuonvix UMC u MCh
Hroro B cemecTpe: 34 34 76
Cemectp 6
BrinonHenue KypcoBoro InpoeKra 17
Hroro B cemectpe: 17 19
Utoro 34 0 34 17 95

IIpaxTrueckas

IMOATOTOBKA  3aKJIIO4YacTCA B HCIIOCPCACTBCHHOM  BbIIIOJIHCHHUU

00y4aroIKMHUCS ONPEIeICHHBIX TPYA0BbIX (PYHKIIMA, CBSI3aHHBIX ¢ OyayIiel npopeccuoHaibHON

ACATCIIbHOCTEBIO.

4.2. CopepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.
CopepxaHre pa3qesioB U TeM JEKIIMOHHBIX 3aHITUN MIPUBEICHO B Ta0muiie 4.

TaGm/Iua 4 — CO,Z[Cp)KaHI/IC Pa3acjioB U TCM JICKOHMOHHOT'O ITMKJIA

Howmep paznena

HasBanue u copeprkanue pa3aenoB U TeM JEKIIHOHHBIX
3aHSITHNI

1

BHC u CBHUC.

Tema 1.1 Obwas xapaxmepucmuxa BUC: cmanoapmmuuie,
3aKasHvle, NOTY3aKa3Hble.

Tema 1.2 BUC na 6azoevix mampuunwix kpucmaniax (bMK).
Tema 1.3 Haznauenue u mpebosanus K MEMALIU3AYUU 8
npouzeoocmee BUC. Muoeocnounas memannuzayus. CBUC.
YBUC. Cucmemvl Ha Kpucmale.

Tema 1.4 Knaccugpuxayus cospemenuvix CAIIP BUC.
Ipunyunst nocmpoenuss CAIIP BUC.

Koncmpyxkuyuu cuopuonvix HMC u MCB.

Tema 2.1 Knaccugpuxayus u obnacmu npumerenust 2UOPUOHbBIX
HUMC. Koncmpykmuenvie s1emeHmol 2UOPUOHBIX
UHMESPATIbHBIX CXEM.

Tema 2.2 Knaccugpuxayus kommymayuontwvix ochosanuii I UC.
Tema 2.3 Buowi u sapuanmuol KOHCMPYKYUL NACCUBHBIX
anemenmos I'UC. Knaccugpuxayusi u ocobeHnocmu npumeHenus
Mamepuanog 0Jis CO30AHUsL NIIEHOUYHBIX DTIEMEHMOB.

Tema 2.4 Komnonenmol 2uOpUOHBIX UHMESPANbHBIX CXEM.
Koncmpyrkyuu akmugnvix komnonenmos. beckopnychoie
KOMNOHEHMbI.

Koncmpyxkuyuu snemenmos noaynpoooHuKoewix
UHMEZPAIbHBIX MUKPOCXEM HA OUNONAPHBIX MPAH3UCHODAX.




Tema 1.1 Knaccugpukayus muxpocxem. Snemenmol
noynpogooHukosvlx UMC na bunonapHulx mpau3ucmopax.
Tema 1.2 HUzonayuu snemenmos. Memoowl uzonsayuu
anemeHmos noaynposooruxosvix UMC.

Tema 1.3 Tpanszucmopwl N-p-n muna. Pasnosuonocmu N-pP-n
mpaunsucmopos: ¢ bapvepom LLlommxku, cynep-6ema
MPAn3UCMOPbL, MHO20IMUMMEPHbBLE, MHO2OKOIIEKMPOHDbIE.
Tema 1.4 Tpanzucmopuol p-n-p muna. Koncmpyxkyuu
MPau3UCMopos8: NIAHAPHbIE, BEPMUKATbHbIE, HA U30AAMOpe.
Hnmeepanvuvie ouoovl. /fuoowt [llommxku.
TlonynpoeooHnukoswvie pezucmopwvi: Oughgy3uonHvle, UOHHO-
nezupoganmusvie. 1101ynpo6oOHUKOBbIE KOHOEHCAMOPbI.
Koncmpykuyuu 3nemenmos noiynpo6ooHuUKo8wlx
unmezpanvHvlx mukpocxem na MOII-cmpykmypax.

Tema 4.1 Dnemenmot nonynposooruxosvix UMC na MOII-
CMPYKMypax.

Tema 4.2 Yuunonapuoie mpansucmopwi: MOII, nonesvle,
MPAan3UCMOPbl C NAABAIOUUM 3AMBOPOM.

Tema 4.3 Ooracmu npumenenus UMC na nonegoix
cmpykmypax. MOII — mpanzucmopnvole koyu. Ilpocmetiuiue
yeunumenu na MOII - mpanzucmopax.

Tema 4.4 Jlocuueckue snemenmot Ha MOII — mpanzucmopax.
Onemenmuvt namamu Ha KMOII-cmpykmypax.
5 Koncmpyuposanue u pacuem 3nemenmog cuopuonvix HMC.
Tema 5.1 Ilpoexmuposanue cuopuonvix HMC u MCh.
Tema 5.1.1 Pacuem mennosozo pexcuma MCH.

Tema 5.1.2 Pacuem naoescnocmu MCP.

Tema 5.1.3 KoncmpykmopcKkas u mexHon02uueckast
ooxymenmayusi Ha MCP.

Tema 5.2 Ilnenounwvie nemenmaut cuopuonvix UMC u MCh
Tema 5.2.1 Boioop KoHCMPYKYUU U MAMEPUATIO8 NIICHOUHBIX
pe3ucmopos.

Tema 5.2.2 Pacuem 2ceomempuyeckux pazmepos nieHo4HblxX
Dpe3ucmopos.

Tema 5.2.3 Boioop KoHCMPYKYUU U MAMEPUATIO8 NIIEHOUHBIX
KOHOEHCamopoa.

Tema 5.2.4 Pacuem ceomempuueckux pasmepos nieHOYHbIX
KOHOEHCamopoa.

Tema 5.3 Pazpabomka mononocuu cuopuonvix UMC u MCh
Tema 5.3.1 Boibop HagecHbIX KOMNOHEHMOB.

Tema 5.3.2 Paspabomka monoiocuu MuKpodJ1eKmpOoHUKU.
Tema 5.3.3 'epmemuzayus MCB.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb MIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJIOEMKOCTb

W3 aux No
TeMmbl Dopmsbl .
Ne TpyaoeMKoCTb, | MPaKTUYECKOM | pa3aena
MPaKTHYECKUX MPaKTUYECKHUX
/o » o (dac) MOJATOTOBKH, | JMCIIHAI
3aHATHH 3aHATHI
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTh ITPUBECHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTb



N3 Hux Ne
Ne HanmenoBanue nabopaTtopHbsix padboT TPYAOGMKOCTS, | MPAKTHHECKOH | pasiena
/1 (gac) MMOJATOTOBKH, | AWCIIHI
(dac) JIUHBI
Cemectp 5

1 | W3syueHue miaHapHO-3IMUTAKCHATBHOM 4 1,3
TEXHOJIOTHU M3TOTOBJICHHS
nosynpoBogHuKoBbIXx MMC.

2 | HUccrnenoBaHue TONOIOTUA 4 2,3
1oaynpoBoJHUKOBEIX UMC.

3 | Uccnenosanue TOMOJIOIMHA TOHKOIIEHOYHBIX 4 2,3
I'MMC.

4 | UccnenoBaHue TOMOIOTHH TOJICTOTUICHOYHBIX 4 2,3
I'MMC.

5 | Marepuains! a5 NOJIyIpOBOJHUKOBBIX U 4 3
THOPUIHBIX MHKPOCXEM.

6 | MeToabl U TEXHOJIOTHS U3TOTOBICHHUS 4 2,3
(hoTOMmAa0IOHOB.

7 | UccnemoBanue METOMIOB KOHTPOJIS 4 2,3
($hoTomabdI0HOB.

8 | UccnenoBaHue TEXHUUECKUX CPEACTB 4 2
npueMoyHoro koutposisi UMC.

9 | Ananus u pa3paboTKa TEXHOJIOTHIECKOH CXEMBI 2 1-5
coopku MCh

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOM pabOThI

[lenb KypcoBOTO MpoEKTAa:
YacoB npakTUYECKOM MOATOTOBKHU:

[IpuMepHBIe TeMBI 3a/1aHAI Ha KypCOBOM MPOEKT mpuBeaeHbl B pasaene 10 PIT/I.

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh PUBEICHBI B Ta0nuIe 7.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl M €€ TPYJOEMKOCTh

Bua camocrositensHOM paboTh Bizzo’ CewmecTp 5, uac CemecTp 6, uac
1 2 3 4
N3ydeHne TeopeTHIecKoro MaTepuaia 20 20 0
nuctuminael (TO)
Kypcosoe npoekruposanue (KII, KP) 19 0 19
IToaroroBka K MpOMeKyTOYHOMN 5 2 0
arrectaruu (I1A)
Bcero: 41 22 19

5. Ilepeuenp yueOHO-METOIUUECKOTO 0OECTICYCHHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCSA 110 AUCIUIUTMHE (MOIYJTIO)
Y4eGHO-MeToAnYeCKHe MaTepUalbl JIsl CAMOCTOSITENbHOM pabOThl 00YYarOIUXCsl YKa3aHbl B I1.11.

7-11.




6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3TaHUN
[lepedyeHb eYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/IaHUH MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3AaHUI
KomuecTBo 3K3eMILISIpoB B
Hludp/
URL apec bubnmorpaduueckas ccpuika oubmmoreke
P (KpOoMe 2JIEKTPOHHBIX IK3EMILISIPOB)

1. Jlapun B.I1., ®unaros b.I'., lllenect JI.K.

KoncTpyupoBanue npubopoB u
JIEKTPOHHBIX CPEACTB. [IpakTukym
paspaboTumka, 4.l: MeTod. ykKa3aHMi K
KypCOBOMY IIPOEKTUPOBAHUIO u

KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM  4acTh
BBIITYCKHBIX ~ KBaJH(PHUKAIIMOHHBIX  paboT.

CII6.: I'VAII, 2017. — 89 c.

®umarosB b.I'.:

2. UVYM Koncnexm

3. @Qunamoe UVYM_MY no JIP

4. UVM MY x KI1

5. UYM_MY no CPC

Jom. ureparypa

1. Komenos  JL.A. TexHnomorua u
KOHCTPYKITUU MHUKPOCXEM,
MHKPOTIPOIIECCOPOB u MHKPOCOOPOK.
VYuebHoe mocooue-CII6. M3nmarenbcTBO
«JIauby, 2007.- 400 ¢

3. Toprouckuit  JI.A. IlpoexTupoBaHue

WHTErPaJTbHBIX MHKPOCXEM u
MHUKpONpoIieccopoB: YueoHoe nocodue. B 3-
X  pazmenmax. —  Tomck:  Tomckuit

MEXBY30BCKUH  IIEHTp  JAUCTaHIMOHHOTO
obpazoBanus, 2007.

4. DneKTpOHHKA U MUKPOIIPOLIECCOPHAs
texnuka /Kanamankos B.U., Hedenos C.B.;
nox pen. I'.I'.PanueBa.- M.: 3x. ueHTp
«Axamemus» . 2012.- 368c.

5. Mepkysos A. Y. OCHOBBI KOHCTPYMPOBaHHUs
HUHTETPAIIBHBIX MUKPOCXEM: y‘Ie6 IS CTyHeHTOB
By30B / A.1. Mepkynos, B.A. Mepkyos. -
Camapa: U3a-Bo Camap. roc. a3poKoCM. YH-
Ta, 2013. - 270 c.

6. DIEKTPOHUKA U MUKPOIIPOLIECCOpHAs

texHuka. Yueonuk /B.I".I'yces, FO.M.I"yces.
M. Bricmas mkoina.2005, 790c.

7. TlepedeHb IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

[Iepeuyenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB H(pOpPMaLIOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMILIMHBI
npuBezeH B Tabnme 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT
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http://lib.aanet.ru/ Hoctyn B OBC «Jlaub» ocymectBusiercs: o gorosopy Ne 27, Ne28 ot
27.01.2021

Hoctyn B ObC «ZNANIUM» ocymectBisiercs o gorosopy Ne 071 ot
24.02.2021

Jloctyn B DBC «FOPAWTY ocymectrisercs no gorosopy Ne 070 ot
24.02.2021

8. IepeueHb HHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp TPOrpaMMHOTO OOECICUEHHS, HMCHOIB3YEMOTO MpPU OCYIICCTBICHUN
00pa30BaTebHOrO Hpolecca Mo AUCHUILIHHE.
[lepeyenp nCoONB3yeMOro MPOrpaMMHOTO obecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [TepeyeHr nporpaMMHOT0 o0ecrieueHus
Ne /i HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn uH(GOPMaIIMOHHO-CIPABOYHBIX CUCTEM,UCII0JIb3YEeMBbIX npu
OCYILECTBIIEHUH 00pa30BaTEIBHOTO MPOLECCa MO AUCIUTUINHE

HepequL HCIIOJIB3YyEMBIX I/IH(bOpMaI_[I/IOHHO'CHpaBOLIHBIX CUCTEM IIPECACTABJICH B Ta6J'II/II_Ie
11.

Tabmuna 11— ITepeyeHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeLHOTO MpoIlecca MO TUCIUTUIHHE, TIPEICTaBJIeH B Tabmuiel 2.

Tabmmma 12 — CoctaB MaTepuaIbHO-TEXHHUECKOM 0a3bl

No HaumeHnoBanue cocTaBHOM 4acTH Howmep aynuropuu
n/n MaTepHUaIbHO-TEXHUYECKOM 0a3bl (mpu HEOOXOAMMOCTH)
MynbsTUMeUITHAS JTEKIUOHHAS Ay AUTOPUS 14-06T
CriennanusupoBaHHas abopatopus « TexHomorus 14-06 1
MUKPO3JIEKTPOHUKHA U MUKPOCUCTEMHOU TEXHUKI
6 | Crenpasl 14-06I", 13-07

10. OmeHo4YHBIE CpeACTBA TSI POBEICHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTBAJNS TPOBEACHHUS IPOMEKYTOUHON AaTTecTaluu
00yJaroIIuXcs 1Mo JUCIUIUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUS IPOMEKYTOYHOMN aTTeCTaIluU

Bua npomMexyTOUHOM aTTecTalnuu IlepedeHb OIIEHOYHBIX CPENICTB
DK3aMeH Cnucok BOIpoCoB K SK3aMEHY;
DK3aMeHAaIMOHHbIE OUIICTEHI;
3amaumy;
TecTl.
BrinosiHeHUE KypCOBOrO MPOEKTa DKcrepTHas OIICHKA Ha OCHOBE TPeOOBaHUH K
COAEPKAHUIO KYPCOBOTO MPOEKTA.
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10.2. B kayecTBe KpUTEPHUEB OICHKA YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00yYaloUMMHCs MPUMEHseTCsT 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITIETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThHCS
100-6anmpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, ITPABHUIIA UCTIONb30BAHUS
KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabnuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH
Or11eHKa KOMITETEHITUN

S-0auibHas HIKaia

XapakTreprcTuKa CpOPMUPOBAHHBIX KOMIIETEHLINI

— oOyuaroiuiicss r1y0OKO W BCECTOPOHHE YCBOWJ MPOTPaAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEILHO U TPAMOTHO €T0 M3JIaracr;
— ONUpasiCh Ha 3HAHUS OCHOBHOW W JIOMOJHUTEIHLHOW JTUTEPATYPHI,
TECHO TMPUBSA3BIBAET YCBOCHHBIE HAyYHBIE  TIOJOKEHUS C
IPAKTHYECKOH JIeITEIbHOCTHIO HAIIPABIICHUS;

— yMeJi0 000CHOBBIBAET M APTYMEHTUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IICHHUS;

— cBOOOJHO BJIAJEET CHCTEMON CIICMAIM3UPOBAHHBIX IIOHITHI.

— o0yuaroluiicss TBEpJ0 yCBOMWI MPOTPaMMHBINA MaTepua, FpaMOTHO
U 10 CYIISCTBY M3JIaracT €ro, ONHPasCh HA 3HAHHS OCHOBHOM
JUTEPaTyPHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUS C MPAKTUYECKON NEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IICHHUS;

— BIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX MOHITHIA.

— 00yYaroLUics YCBOMII TOJIBKO OCHOBHOM MPOTrpaMMHBINA MaTepHall,
10 CYIIECTBY M3JIaraeT ero, ONMHMPasCh HA 3HAHUS TOJILKO OCHOBHOM
JUTEPaTyPHI;

— JIOMYCKaeT HECYIECTBEHHBIE OIUOKU M HETOUHOCTH;

— UCTIBITBIBACT 3aTPYAHCHHS B MPAKTHUESCKOM NMPUMEHCHUM 3HAHUN
HaIPaBJICHUS;

— cJ1abo apryMEHTHPYET HAayYHBIC MOJIOKCHHUS,

— 3aTpyAHseTcs B (OPMYITUPOBAHUH BBIBOJOB U 0000IIIEHUT;

— JaCTHUYHO BJAJCET CHCTEMOM CIIENMATIN3UPOBAHHBIX IOHSITHIA.

— o0ydJaromuiics He YCBOWI 3HAYHTEIHHOW YacTH MPOTPAMMHOIO
MaTepuana,

— IONMYCKAaeT CYIIECTBEHHbIE OMIMOKKM ¥  HETOYHOCTH TpHU
paccMOTPEHHUH TTPOOJIEM B KOHKPETHOM HaIpaBIICHUH;

— UCTIBITBIBAET TPYAHOCTH B MPAKTHYCCKOM MPUMEHCHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOXKECHHUS;

— He (OpMYIIHPYET BEIBOJOB U 0000IICHHIA.

«OTIIMYHO»
<«GavyTCHO»

«XOpOoLIO»
«GavTCHO»

«YIOBJICTBOPUTCIILHO»
<GavTCHO»

«HCYIOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»)

10.3. TumoBkie KOHTPOJILHBIC 33JJaHUS WIIM UHBIC MaTEPHAJIBL.
Bormpocs (3amaun) 11 9K3aMeHa MpeacTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kox
Ne n/mt [lepeuens BonpocoB (3a1a4) Ui SK3aMeHa HEHHKATOpA

1 Mukpoanekrponuka. [Ipeumymectsa. [IpoGiemsl. IMK-1.3.1

2 Knaccudukanus 1 0003HaYCHNE HHTETPATBHBIX CXEM. IIK-1.V.1

3 Koncrpynposanne UMC. Drambl. cxoansie nanuslie. [lopsmox I1K-1.B.1
KOHCTPYHPOBaHUSI

4 onynposoguukossle UMC. Matepuans! IIMMC. H3zonsauus I1K-2.3.1
aneMenToB UMC




5 W3omsius snementoB UMC Uzomnsiust P-N-niepexoaom I1K-2.V.1

6 N3ossuust TOHKO# mieHkoi SiO2. [1K-2.B.1

7 Wzonsuus Bo3aymaeMu npomexytkamMu. KHC TexHomorus I1K-1.3.1

8 KomOuHupoBaHHAs N30JSIIMSA: N30IUTaHAPHAS TEXHOJIOTHS IIK-1.V.1

9 KomOunupoBannast u3ossinus: u3ofsinus V u U-o0pa3HbIMU [1K-1.B.1
KaHaBKaMH

10 KoHTakT MeTann-noaynpoBoAHUK. BEIMpAMIISIIOIINE KOHTAKThI I1K-2.3.1
(mmox IloTTKM).

11 KoHTakT MeTami-moxynpoBogHuK. OMUYECKAN KOHTAKT IIK-2.V.1

12 DIEKTPOHHO-ILIPOYHBIC TIEPEX OB I[1IK-2.B.1

13 Koucrpyxkmun nuogos [TMMC. Crabmmutponsl. Jnoast H{oTTkH T1IK-1.3.1

14 bunonspusie Tpan3uctopsl. Tunosas crpykrypa u skBuBasieHTHas | [IK-1.V.1
cXeMa BePTHKaJIbHOIO TPaH3UCTOpa

15 PazHoBuHOCTH N-P-N-TpaH3UCTOPOB. MHOTOIMUTTEPHBINA U [IK-1.B.1
MHOTOKOJUIEKTOPHBIH TPaH3HUCTOP.

16 PasHoBHIHOCTH N-P-N-TpaH3ucTOpPOB. TpaH3uCTOp ¢ Hapbepom IIK-2.3.1
loTTkH.

17 P-n-p-tpausuctopsl. ITapasuTHeIil p-N-P-TPaH3UCTOP. IIK-2.V.1

18 PaznoBuaHOCTH p-N-p-TpaH3ucTOPOB. [ OpH30HTaIBHEIE P-N-P- IIK-2.B.1
TPaH3UCTOPBI.

19 BeptukanbHbie p-N-p-TpaH3UuCTOPBI. P-N-p-TpaH3ucTOpHI MO [1IK-1.3.1
texaonornu KHC.

20 MOII-TpaH3UCTOPHI CO BCTPOSHHBIM U C MHIYLIUPOBAHHBIM IIK-1.V.1
kaHajioM. [Ipeumyniectsa MOII-TpaH3uCTOpPOB.

21 MOII-tpansuctopsl. [IpoGneMsr mpu co3nannn n-KaHaIbHBIX I[IK-1.B.1
TPaH3UCTOPOB.

22 PasuoBuanoctu MOII-tpansuctopoB. MOII-TpaH3ucTop ¢ I1K-2.3.1
AITIOMHHHEBBIM 3aTBOPOM.

23 MOII-TpaH3uCTOpP ¢ CAMOCOBMEIEHHBIM ATIFOMUHUEBBIM I[IK-2.V.1
3aTBOPOM.

24 MOII-TpaH3UCTOp ¢ CAMOCOBMENIEHHBIM MOJIMKPEMHUEBBIM I1K-1.3.1
3aTBOPOM

25 MHOII-Tpan3uctop. IlepenporpamMmmupyemMble 3al10MUHAIOLINE I1K-1.3.1
YCTPOMCTBA C DIEKTPUIECKIUM CTUPAHUEM.

26 ITepenporpaMMmupyemsle 3allOMUHAOIKE ycTpoiicTBa ¢ YD IIK-1.V.1
CTHUpaHUEM

27 KMOII-UMC. Cpyxktypa u Tononorus. IIpenmyimecTsa. IIK-1.B.1

28 Cwmemrannasie UMC. [1K-2.3.1

29 Pesucropsr [TIMMC I[IK-2.V.1

30 Konpencarops! IIMMC. Konaencaropsl Ha ocHOBe p-N-niepexoaa. | [TK-1.3.1
MOII- KoHAEHCATOPBI.

31 I'u6pumasie UMC. [Moanoxku. TpeOGoBaHUS K MTOATIOKKAM. IIK-1.V.1
Marepuansl [10JUI0KEK.

32 I'MMC. [poexTupoBanue pe3uctopoB. Beidop marepuana. Beioop | [TK-1.B.1
KOH(HTYpaLnu.

33 I'MMC. IlpoexTupoBanue pe3uctopon. Ilopsok pacuera. I1K-2.3.1

34 I'MMC. Konnencaropsl. Beibop marepuana. Beroop IIK-1.3.1
KOH(HTYpaLnu.

35 I'MMC. Konnencaropsl. [Topsaok pacueTa. I1K-1.V.1

36 KaTyIku nHIyKTHBHOCTH. I1K-1.B.1

37 RC-cTpykpyphi. I1K-2.3.1

38 I'MMC. KoHCTpyKIIMH HABECHBIX KOMIIOHEHTOB. I1K-2.V.1

39 Kopmyca UMC. Knaccudukanus mo ¢popme. Kopmyca tunos 1, 2, | [TIK-2.B.1

3.




40 Kopnyca UMC. Knaccuduxanus no ¢popme. Kopnyca tunos 4, 5, | [1K-1.3.1
6.

41 Kopmyca UMC. Knaccudukanus mo marepruanam. KoHTpob [IK-1.Y.1
TepMETHYHOCTH.

42 BUC u CBUC. Ilpeumyrectsa. [Tpobrembr I1K-1.B.1

43 Kiraccuduxarmus UMC o npu3HaKy METOIOB IPOSKTHPOBAHUS. I11K-2.3.1
CranpgaptHsle (yHHBepcanbHbie) BUC.

44 Crernanusupoannbie BUC. TTony3sakasusie BUC. Bazossie [1K-1.3.1
Matpuysble kpuctauisl (BMK).

45 3akaznbie BUC. [TonHocThlo 3aka3zHble. Ha cranmapthbix sueiikax. | [TK-1.V.1

46 [Tporpammupyemsie norudeckne VIC. OgHOKpaTHO IIK-1.B.1
nporpammupyemsie TIJINC.

47 ITporpammupyemsle storudeckue VC. PenporpamMmupyemsle I1K-2.3.1
[JIMC.

48 Bonsmme rudpuaasie UC (BI'C). MHOTOCTORHEIE I[IK-2.V.1
KOMMYTALMOHHBIE MOJUIOKKH.

Bompocsr (3amaun) 1t 3adeta / mudd. 3aueTa npeacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera

Konx

Ne i/t Ilepeuens Borpocos (3amau) mis 3adera / qudd. 3auera
p b (3aza4) A Aupd WHAUKATOpa

Y4eOHbIM IJIAHOM HE IPEYyCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM pabOThI
npeCcTaBiIeHbI B Tabnuie 17.
Ta6mmma 17 — [lepedeHs TeM i KYpCOBOTO IPOSKTHUPOBAHMSI/BBIIOJIHEHUS KYPCOBOH PaOOTHI
No 11/n1 [TpuMepHBIii TepedeHb TeM JIJIsl KypCOBOTO MPOCSKTHPOBAHUS/BBITIOTHCHHSI
KYPCOBO# pabOThI
O6mas Tema npoekra «Paspaborka MCbh»
Hcxonubie qaHHbie: COOPOYHBIN YepTEkX ANEKTPOHHOTO y3ia. ComepxaHue
IIPOEKTa 3aBUCHUT OT BapuaHTa KoHcTpykuuu MCB. TunoBoe conepxkanue
— B pazgene 11.5 PITJ]

Bonpocsl 1 npoBeneHUs MPOMEXYTOYHOH aTTecTallMd B BHJE TECTHPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

. Kog
Ne n/n ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa

1 Pazpabotare koMmyTannonnyto cxemy MCB.
2 Paccuntarh KOHCTPYKIIHIO pe3nucTopa ¢ Ko3(pPHuIreHToM GopMsl

Menbuie 10.
3 Paccuntarh KOHCTPYKILIHIO pe3nucTopa ¢ K03(pPHUIHeHToM GOpMBbI

6osnbmre 10.
4 PaccunTarh KOHCTPYKIIHIO IIJIEHOYHOTO KOHJEHCATOPA.
5 Pazpabotarts Tononoruo MCB 1o 3a1aHHBIM TaHHBIM 3JIEMEHTOB.
6 Paccuurars Hagexuocts MCB.
7 Pa3paborats mocnenoBarenbHOCTE onepanuii TI1 uzroroBinenus

matel MCB.
8 Pa3paborats nocnenoBatenbHOCTh onepanwmii TIT montaxa MCB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLMUIUIMHE OOYYAIOUIMXCS 3a04YHOM (HOpMBI
00y4eHwus1, mpeacTaBiieHbl B Tadimie 19.



Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT
Ne /it [TepeyeHb KOHTPOIBHBIX PaOOT
He npenxycmotpeno

10.4. MeTtognueckue  MaTepuanbl,  ONPEACTSAIONNAE  TPOUEAYpPhl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTEpU3YIOIIMUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKaJbHBIX HOpMaTuBHBIX akrax [VYAIL, peramMeHTHUpyOmUX MOPSAOK U IPOLEAYypYy
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu 00ydaroImuxcs
I'VAIL

11. Metoauueckue yKa3aHus JUisi 00y4JaroIMXcsl IO OCBOCHUIO TUCIUILIMHBI COAECPKATCS B
MY 10 Bumam 3aHITHH TUCIIAIIINHEI.



Jluct BHECEHUsI U3MEHEHUH B pabouyto MporpaMmy JUCHUTUIMHBL

Jlata BHECeHUs
W3MEHECHUI U
OIOJHEHUH.

ITonmuce
BHECIIIECTO
H3MEHEHM

ConeprxaHve U3BMEHEHHUM U TOTIOTHEHUI

Hata u Ne
MPOTOKOJA
3aceqaHus

Kadeaps

TTomnuce
3aB.
kadempoit
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