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YpoBeHb OCHOBHOM 00pa3oBaTenbHOM mporpaMMel: bakanaBpuar

Hampasnenue noaroroku (crnenuanbHOCTh): 28.03.01 HanoTexHoI0rNH 1 MHKPOCHCTEMHAS TEXHHKA
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®opma 00ydueHHUs: OUHAS

Qaxynerer: DIT, DakyabTET 31eKTPOHHON TEXHUKHU
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Kypc: 4

Cemectp: 8

Y4eOnsIii nnad Habopa 2015 roga

Pacnpenenenne pabodero BpeMeHH

Ne Buns! yaeOHON nesTeNbHOCTH 8 cemectp Bcero Enuaune
1 Jlexuun 20 20 4acoB
2 [IpakTyeckue 3aHITUS 34 34 4acoB
3 JlaboparopHBbIe 3aHATHI 36 36 4acoB
4 Bcero aynuTopHBIX 3aHSITHI 90 90 JacoB
5 W3 HUX B HHTEpaKTUBHOH (opMme 30 30 9acoB
6 CamocTtosTenpHas pabota 54 54 JacoB
7 Bcero (6e3 sx3amena) 144 144 JacoB
8 IlogroroBka U cnada 3K3amMeHa 36 36 JacoB
9 Obmas TpyooeMKOCTh 180 180 JacoB

5 5 3E

Dx3aMmeH: 8 cemecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nipotokot Ne 73 oTr« 8 » 9

2016 1

JIUCT COIVIACOBAHUM

Pabouas mporpamma cocTaBieHa ¢ ydeToM TpeboBanmii ®DenepansHoro IocymapcTBeHHOro
obpazoBarenpbHOro cragmapra Beicuiero obpasoBanus (®I'OC BO) mo HampaBieHHIO IIOATOTOBKH
(cnenmansrOCcTH) 28.03.01 HaHOTEXHONOIMM M MHKDPOCHUCTEMHAs TEXHHUKA, YTBEPXKIAECHHOIO MPUKA30M
Munucrepersa obpasoBanus u Hayku Poccuiickoit @eneparuu ot 06 mapra 2015 . Ne 177, pacemorpena

" YTBEPXKICHA HAa 3aCCOIaHNHn Ka(I)eleBI « /':; »

PazpaboTunku:
Honent xadp. @I

/ 3aBenyronuii obecrneuanBaromei kad.
(6]

20 //_é)’, poTOKOJT No

Canpaukos A. C.

Cuud.
(B momms
J

Pa6oyas mporpamma cornacoBasa ¢ GakyIsTeToM, IPOGUIHPYIOIEH U BBITyCKAMOMEeH Kadenpamu
HaIIpaBJICHHU TOITOTOBKH (CIIEIUATIBHOCTH).

,/I[eKaH OOT

/ 3aBenyronuii mpodummpyromei kad.
)

3aBenyIOmUi BEITyCKaromen kad.
O]

/

OKCIIEPTHI:

ITpencenarens MeTomYeCKOM
KoMuccuu Kadenpsr ®O

IIpencenarens MeTonudecKoi
xomuccun paxyasrera @OT

¢ Boponus A. 1.
ﬁi Tposa I1. E.
- ///’/ Tposu I1. E.
A ’ZcéM?/ -~ UYucroenora U. A.
7
A Leee U _~  Yucroenora U. A.
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1. Heam 1 325294 JHCHUILINHBI

1.1. Hean aucounmIman
[enpro mpenogaBaHus JUCIUIUIMHEI SBIISeTCS (GOPMHUPOBAHME 3HAHMN B 00JIAacTH pa3paboTKH U
MOZIEUPOBAHUS U3CIIUI HAHO- U MUKPOCUCTEMHOMN TEXHUKH.

1.2. 3agaun qUCHMIIMHBI
— chopmupoBars 00IIee IPEACTABIEHHE O MUKPOCHCTEMHOM TEXHHKE,
—  TPOIEMOHCTPUPOBATH OCHOBHOM MapIIpyT IPOEKTHPOBAHUSI MUKPOCHCTEMHOM TEXHHUKH;
—  PaccMOTPeTh MOAXOMBI K MOIEIMPOBAHUIO 3TIEMEHTOB MUKPOCHCTEMHOM TEXHUKHY.

2. MecTo AMCOMILIHHEBI B cTpyKType OOII

Hucuummina «MozenupoBaHHE M IPOEKTHPOBAHME MHKPO- M HAHOCHCTEM)» OTHOCHTCS K
BapuaTuBHOM dacTd Gnoka 1 (B1.B.OJI.13) obpa3soBarenbHOM IpOrpaMMbl MOATOTOBKH GakalaBpoOB IO
npo¢umo «HaHOTEXHONOTHE B 3NMEKTPOHHKE M MUKDOCHCTEMHOM TeXHHKe» Hampabiemus 28.03.01
«HaHOTEXHOJIOTHH B MHKPOCHCTEMHAS TEXHAKAY.

[lpenmecTByronuMy ~ IUCHUIUIMHAME, (OPMHDYIOIIIMY  HAYaldbHBIC 3HAHWS, SBISIOTCS
CIEyIOIMe  NUCHUIUIMHBL:  Mukpocxemorexnuka, CxeMoTexHuKa, TeXHONOTMS  KPEMHHEBOIX
HAHOGIEKTPOHUKH, TEXHOIOrHs MaTepHAaIOB MUKPO- U HAHOIIIEKTPOHHKH.

Hocnenyromumu TUCIUIUTAHAMHE SBIIIOTCS: HAIMCAHHUE BITYCKHON KBaTH(bUKAITHOHHOH paGOTHL.

3. TpeOoBaHHs K pe3yIbTATAM OCBOECHHMS AU CIHIIIHHBI

IIponecce u3ydeHns TUCIMILIMHBI HAIIPABJIeH Ha GOPMHUpOBAHHUE CIETYIOIUX KOMIIETEHIHIA:

— IIK-1 cnocoGHOCTBIO TPOBOMMTE (H3UKO-MATEMATHYECKOE MOMIEIHPOBAHHE HCCIELYEMbIX
NPOIIECCOB HAHOTEXHOJOTMM H OOBEKTOB HAHO- U MHKPOCHCTEMHOM TEXHHKH C WCIIOIb30BAHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

— IICK-1 cnocoGHOCTBIO BIaIeTh COBPEMEHHBIMA METONAME pacdeTa M IPOESKTHPOBAHHS
M3JIEIMH MHKPO- ¥ HAHOIJEKTPOHWKHM W MHKPOCHCTEMHOH TEXHHKH, U3TOTOBIEHHBIX C IPHMEHEHHEM
HAHOTCXHOJIOTHH, CIIOCOOHOCTRIO K BOCIPUATHIO, pa3paboTKe U KPUTHYECKOH OIEHKE HOBBIX CIIOCOOOB
UX IPOEKTUPOBAHHS;

B pesynerare n3ydyeHHs TUCIUIUIMHEL CTYAEHT JOKEH:

— 3HaTh BHIBl M YPOBHM aOCTpakUUM MaTeMaTHYeCKAX MOIENeH MHKPOCHCTEM H WX
KOMIIOHEHTOB; CIIOCOOBI INPEICTABICHHS MEXaHHYECKHX CHCTEM B BHJE JNEKTPHYECKHX AHATOTHIL;
IPUHIHIE! PU3HIECKOTO MOIETMPOBAHMS MHKPOCHCTEMHBIX OOBEKTOB; IPHHIMIL! PAGOTEI OCHOBHBIX
KJJacCOB MHKPOCHCTEM; OCHOBBI TEXHOJIOTMM H3TOTOBICHHS MHKPOCHUCTEM; OCHOBHBIE IIOIXONBI K
[IPOCKTUPOBAHMIO ~ MHKDOJTIEKTPOMECXaHHYECKMX  CHCTEM;  OCHOBHBIE  KoHCTpykmuu  CBU
MHKPODJIEKTPOMEXaHUYECKOTO ePEKIIFOYaATE IS

— YMeTb TpOBECTH MOJCIMPOBAHHE MHUKPOCHCTEMBI M €€ OJIOKOB HA pasHBIX YPOBHAX
abCTPaKIMK; COCTAaBHTh MOJENh MHKDOCHCTEMBI B BHJE JKBHBAICHTHONW CXEMBL CTPOUTH MOZEIH
SNCKTPOHHBIX KOMIIOHEHTOB; paccuuThiBaTe CBY MUKpO2IEKTpOMEXaHIIECKUH TEPEKITFOUaTe b

— BJafeTh HaBBIKaMH PabOTHl B mporpammax 3D (H3HYecKOro MomeTHpOBAHMS, HABHIKAMH
IPOCKTUPOBAHKS TIPOCTHIX CXEM YIPaBICHHSA MHUKPOCHCTEMAaMHM; HaBBIKAMH pa0OTEI B CHCTEMAax
aBTOMAaTU3UPOBAHHOIO IPOEKTHPOBAHMS MEKPOCHCTEM
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4. O6beM TUCHUIIMHBI B BAABI YI9e0HO# padoThI
OO1mas TpyA0EMKOCTh JUCIUILIMHEL COCTABIAET 5 3a9eTHBIX SANHUIEI U MIPEACTABICHA B TaOIHIE

ftf!além/ma 4.1 — TpynoeMKOCTh JUCIUILIAHEI
Ne Buner yueOHO#M nesTeNbHOCTH 8 cemectp Bcero Enuanne
1 Jlexun 20 20 9acoB
2 [IpaxTryeckue 3aHATHS 34 34 JacoB
?7 JlaboparopHBIE 3aHATHS 36 36 9acoB
4 Bcero aymuTopHBIX 3aHITAN 90 90 9acoB
5 W3 HuX B MHTEpaKkTUBHOHN (opme 30 30 9acoB
6 CamocrosTenpHas pabora 54 54 YacoB
7 Bcero (6e3 sx3amena) 144 144 9acoB
8 IToaroroBka u cnava sx3amMeHa 36 36 4acoB
9 OO1m1as Tpya0eMKOCTh 180 180 4acoB
5 3 3.E

5. Coneprxanne Iy COUILTHHBI

S5.1. Pazaespl AUCOMIIAHGI M BHILI 3AHATHIA
Pazniene! TUCIIUIIIMHEI X BUABI 3aHATHI IpUBEIEHE] B Tabmume 5. 1.
Tabnuna 5.1 — Pa3mensl AUCIMIUIMHE] M BUIBI 3aHATHH

IIpaxT Bcero
Camoc
nyecku | JJabopa yacoB | DopMupyemsI
Jlexuu TOSTEN
No Ha3zpanus pasznenoB MUCHUILTHHEL . e TOPHBIE |~ (Ge3 e
3aHSTU | pabOTHI 9K3aMe | KOMIICTCHITHH
pabora
I Ha)
1 |Benenue. OCHOBHEBIE ITOAXOOBI K 4 0 0 14 18 IIK-1, TICK-1
IIPOEKTUPOBAHUIO
2 |MogenupoBaHue MUKPOCHCTEM 4 8 8 9 29 | IIK-1,TICK-1
3 |IlpoextupoBarnue CBU mukpocucrem 4 8 = 13 29 | IIK-1, TICK-1
4 | CBY MHKpPOCHCTEMHBIE IEPEKIIIOUATENN 4 8 12 13 37 | IIK-1, I[ICK-1
5 | Buner CBY nepekimouareneii 1 ux 4 10 12 5 31 |IIK-1, I[ICK-1
IIPOEKTHPOBAHUE
Hroro 20 34 36 54 144
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3.2. Conep:xanue pa3esioB JUCHMILIUHBI (10 JIEKIHAM)

ConeprxaHue pa3fenoB IUCHUILIHH (TI0 JIEKITUSIM) IIPUBEIEHO B TabnmIe 5.2.

Tabmuna 5.2 - ComeprkaHue pa3faenoB TUCIMIUIAH (TI0 JISKITHSIM)

@opmupye
Tpynmoe MEIE
Coneprxanue pa3ieioB TUCIUILIAHEL 10
Ne HasBanmus pasgenos MKOCTh
JICKIUIAM (dac.) |xoMIeTeHII
7074
8 cemectp
1 |Bsenenue. OCHOBHEIE Beenenne. Uto Takoe MUKPOCHCTEMEI K HX = IIK-1,
IIOXOMBI K MPOCKTHUPOBAHMIO | IpUMeEHEHHE. [101-X0mbI K MPOEKTHPOBAHUIO IICK-1
MHUKPOCHCTEM. YPOBHHU MOJICTHUPOBAHHS.
2 |MopnenupoBanue IIpencraBneHue B BUIE COCPETOTOUCHHEIX 4 IIK-1,
MHUKDPOCHCTEM aneMeHToB. JIByxnomocHuky. [Ipimenenne IICK-1
3axoHa Kupxroda B Mukpocucremax.
®opMyIHpOBKa THHAMUYIECKUX YPABHEHHIA.
IIpumeps! MOIETMPOBAHUSL.
3 |IIpoextupoBanme CBU Beenenue. [Ipuaniumne paboTe! 1 4 IIK-1,
MHKPOCHCTEM OTIPEEIIAIOLIUE TapaMEeTPhI IICK-1
MHKDPOCHCTEMHBIX IpHOOpOB. Brmsaue
OKpy>Karomiel cpeasl. Bumbr
MHKPOCHCTEMHBIX IEpEKITIOYaTelIei.
ACIIEKTBI IPOEKTHPOBAHUE MUKPOCHUCTEMHBIX
IePEKIIFOYaTenei.
4 | CBY MuKpOCHCTEMHBIE TpeGoBanus K MEKTPOCTATHYIECKOMY 4 ITK-1,
[IEPEKIIIOYaTeN BO3JcHCTBHIO. UHCIEHHOE MOIETMPOBAHUE IICK-1
apameTpoB nepexmogarens. OnpeneneHue
BHOCHMBIX IIOTEPH W U30JIAIHH
IEPEKITIOYaTeIIs.
5  |Bumer CBY nepexmouareneit | [lepekimrodarenn ¢ BEICOKOM H30JISIHEN. 4 [IK-1,
U UX IIPOEKTUPOBaHUE ITepexrogareny Ijist MEJUTAMETPOBOTO [1CK-1
InranazoHa BonH. [lepekimouarenu ¢
METaUInIEeCKOX MeMOpaHOIA.
Hroro 20

3.3. Pasnesibl qUCHHITHHBI B MEKAMCUUILIMHAPHBIE CBSI3H ¢ 00eCHe B a0 UM (mpeabIIy mmmm)

4 o0ecreInBaeMbIMH (II0C/IETYHOIUME) JHCIUILTHHAMA
Pasnensl TUCHUIIIMHEL B MEXIUCIMILUIAHAPHEIE CBS3H C 00ECIIeUNBAIOIIAME (IpempITymuMu) u
obecneurBaeMbIMH (TIOCIIENYIOMUMH) IUCIUILTMHAMY [IPEICTaB-ICHbI B TabIuIe 5.3.
Tabmuna 5.3 - Pasfensl IUCHUIITHHEL X MEXTUCIUILIMHAPHEIE CBSI3H

Ne HaunmMenoBanue quciumms

Ne paznenoB maHHOMN TUCHMIUIMHEL, UIS KOTOPBIX
HEeoOX0AUMO U3ydeHne 00eCIIeIUBAIOIINX H
obecreynBaeMbIX JUCIUAILIHH

1 2 3 4 5

[TpenmecTByroOmHAe qUCIAILIMHE

1 | MuxpocxeMoTexHHKA

4 | CxeMOTEXHHUKA
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5 | TexHonorus KpeMHUEBOU i i +
HaHOBIEKTPOHUKHI

8 | TexHONOrUs MaTepHaiOB MUKPO- U 4
HaHO3JIEKTPOHUKH

IIo CICOYIOIINUE TUCITUITTHMHBI

1 |Hamucanue BBITYCKHOR

. =+
KBaJTM(PUKALMOHHON paGoTHI

5.4. CooTBeTCTBHE KOMIIETeHIUI, OPMHUPYEMBIX IPH H3yYeHHH QUCHHMILINHLI, H BUA0B 3aHATHI

CoorsercTBHE KOMIETEHINH, GOPMUPYEMBIX NpPH H3YyYEHHH IUCIMUILIMEBL, M BHIOB 3aHATHIH
IIpEACTABIICHO B Tabnuie 5.4

Tabmuna 5. 4 — CooTBeTCTBHE KOMIECTCHIMH X BHAOB 3aHATHH, (OPMHUPYEMBIX HpH H3YUCHHH

JUCITUILIAHEI
Buner 3ansTuit @OopMBI KOHTPOJIS
Kome- IIpaxtuye | Jlaboparop
PRI CamocrosTens
I Jlexruu CKHe HEIE
Has pabora
3aHATUS | 3aHATUA
IK-1 + + + + KonTponsras padora; Omnpoc Ha
3aHATHAX; OTYeT 1o 1abopaTopHOoit
pabore; Pedepar; Ix3amen
IICK-1 + 2 + + KonTpomsras pabora; Onpoc Ha
3aHATUAX; OTYeT 1o 1ab0pPaTOPHOA
’ pabote; Pedepar; Dx3zamen

6. IaTepakTHBHBIE METOAHI H ()OPMBI OPraHU3ANMH 00y IeHUs

TexHonmornu MHTEPAaKTHBHOTO OOydYeHMS NpH pasHbIX (opMax 3aHATHH B dacax IIpUBEJICHBI B
Tabmuue 6.1

Tabnuua 6.1 — TexHONOrMY HHTEPAKTHBHOTO 00y9IeHH s IIPU PasHEIX (OpMax 3aHATHI B gacax

WuTepaxt
HHTepakTHBHBIE HnaTepakTHBHBIE
Metonsr VBHBIC Bcero
IPaKTHYECKUE 3aHATHS | JIaDOpaTOpHbIE 3aHATHS
JIEKITUN
IIpe3enTaruu ¢ 6 6
HCIIOIb30BaHHEM
MyJIBTEMEINA C
oOcyxXneHueM
Pa6ora B xomanze 10 4 14
Case-study (meTox 10 10
KOHKDETHBIX CUTYAaITHi)
Uroro 10 10 10 30
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7. JIabopaTopHbIA NPAKTHKYM
Conepxxanue 1abopaTopHBIX paboT npuBeneHO B Tabmuie 7.1.
Tabmuna 7. 1 — Coneprxanue n1abopaTopHbIX paboT

]
f Dopmupye |
i Tpynoe MBIE
Ne | Ha3zpanus paznenos Coneprxanue mabopaTopHEIX paboT | MKOCTB
' (4ac.) |KOMITETEHI]
[ 17071
8 cemecTp
1  MoznenupoBaHue MHUKPOCHCTEM MonenupoBasue GU3MYECKUX IOIEH B 4 IIK-1,
(GYHKITMOHATBFHEIX 2TIEMEHTaX MUKPO- H IICK-1
HaHOCHCTEM IIPH 33JJaHHOM BO3/IEH-
CTBUHU
2 | MonenmupoBaHue MUKPOCUCTEM MonenupoBaHue TEXHOIOTHYECKOTO 4 IIK-1,
npouecca GOpMHPOBaHUS dIEMEHTA [ICK-1
MHKpPO- ¥ HAaHOCHCTEMEI
3 | IIpoextupoBanne CBU 3HAKOMCTBO C HAOOPOM MPOTrPAMMHEBIX 4 ITK-1,
MHUKPOCUCTEM CPEICTB I IIPOSKTUPOBAHUS IICK-1
(GYHKIMOHATBEHBIX SJIEMEHTOB
4 | CBY MukpocucteMHbIC IIpoexTupoBaHUE TOMOJIOTHH 12 IIK-1,
[IEPEKIII0YaTeN (GYyHKIMOHATIBHOTO SJIEMEHTa MUKPO- H IICK-1
HaHOCHCTEMBI
5 | Bumer CBY nepexmrouareneit u ux | [IpoextupoBanue GyHKIHOHATEHBIX 12 |TIK-1,
IIPOEKTHPOBAHUE Y3JI0B MUKPOMEXaHUIECKIX CHCTEM B IICK-1
nakete Microwave Office
; Hroro 36
8. IlpakTHveckne 3aHATHS
Conep:xaHne NPakTHIECKUX paboT IpUBeneHo B Tabmume $.1.
Ta6muua 8. 1 — ConepxaHne IpakTHUSCKAX paboT
dopmupye
Tpymoe MBI
Ne HasBanus pazzgenos ConepxaHre IPaKTHIECKUAX 3aHATHIHA MKOCTb
(dac.) |xoMmeTeHIr
un
8 cemectp
1 |Mozenuposanue MuxpocucteM | OCOGEHHOCTH MOJETUPOBAHHS (DH3MIKO- 8 IIK-1,
MEXaHHYECKUX KOMIIOHEHTOB MUKPO- H [ICK-1
HaHOCHCTEM. MozenupoBanne Gpu3uKo-
MEXaHUYECKUX KOMIIOHEHTOB MUKPO- H
HaHOCHCTEM C HCIIONB30BaHUEM MOJETIEH
Pa3IMYHEIX YPOBHEU HEepapXHH.
2 | IIpoextupopanre CBY Hnentrukanus mapaMmeTpoB MOJIENIH. 4 IIK-1,
MHUKDPOCHCTEM PacyerHsIii ciocob onpenenenus IICK-1
IapaMeTPOB MOIEIH TS Pa3IHYHbIX
TEXHOJIOTHYECKUX Y3JIOB.
3 |IIpoextupoBanme CBU Mertons! popMHUpOBaHUS MATEMATHIECKUX 4 IK-1,
MHUKDPOCHUCTEM Mozenel pU3NKO-MEXaHUIECKUX IICK-1
7
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‘ KOMIIOHCHTOB MUKPO- 1 HAHOCHUCTEM

4 |CBY MuKpocHCTEMHBIE IIpumenenne nmakera Matlab s 8 [K-1,
HEPEKIIOYaTeN N MOZEIUPOBaHUS PU3UKO-MEXAHUIECKUX IICK-1
KOMIIOHEHTOB MHKpO- X HAHOCHCTEM Ha
MEX-TUCIUIUITHAPHOM YPOBHE.
ITpumenenne nakera Matlab mis
MOJZIENMPOBAHUS (PU3UKO-MEXaHUUECKUX
KOMITOHEHTOB MHK-PO- H HAHOCHCTEM Ha
KOMIIOHEHTHOM YPOBHE

5 | Buger CBY nepexirogareneit u | [IpuMenenue nakera Matlab mis 10 |IIK-1,
UX IPOEKTHPOBAHUE MHOTOBapHAaHTHOT'O MOJEIMPOBAHIS [ICK-1
(GH3MKO-MEXaHUUECKUX KOMIIOHEHTOB
MHKpPO- ¥ HaHOCUCTeM. [Ipumenenue
naxera Matlab s moctpoenus
MaxpoMozeeH GU3NKO-MEXaHHUECKUX
KOMIIOHEHTOB MHUKPO- H HAHOCHCTEM

’ | Hroro 34

9. CamocTosiTesbHast paGoTa
Briztel camocTosITenbHON paboTEI, TPYNOEMKOCTS B (OPMHpPYeMble KOMIETEHIIHH IPEICTABIEHEI B
Tabmune 9.1.
Tabmuna 9.1 - Buner caMoCTOATENEHOM pabOTHL, TPYAOEMKOCTD U GOPMUpYEMBIE KOMIICTEHIIH

Dopmupy
Tpyno | P
" eMBIe
Buzpl camocTosSTENBHOM | EMKOC
No Hazpanus pasnenos DOopMBI KOHTPOJISL
paboThI Tb
KOMIIETEH
(dac.)
UK
8 cemectp
1 | IIpoextmpoBanue CBY |Iloxroroska k 4 |IIK-1, Ompoc Ha 3aHATHIX,
MUKPOCHCTEM IIPAKTUYECKUM 3aHATHSIM, IICK-1 Ox3amen, KommoreHT
CeMHHapam CBOEBPEMEHHOCTH
2 |IIpoextupoBanme CBU |Ilogroroska k 4 |IIK-1, Omnpoc Ha 3aHATHSIX,
MHKPOCHCTEM NIPAKTUYECKUM 3aHSITHIM, IICK-1 Ox3amen, Kommorent
CeMMHapaM CBOEBPEMEHHOCTH
3 | CBY mukpocuctemusie |I[loaroroska k 8 |IIK-1, Ompoc Ha 3aHATHAX,
HEPEKITIOYaTe i IIPaKTHYECKUM 3aHATHSM, IICK-1 |Ox3amen, Kommonent
CeMUHapam CBOEBPEMEHHOCTH
4  |Beenenme. OcHoBHEIe  |Hanucanue pedeparon 13 |IIK-1, Pedepar
ITOJXOJTBI K IICK-1
IIPOEKTHPOBAHHUIO
5 |Bume CBY IIpopaboTka 1 |IIK-1, Omnpoc Ha 3aHATHIX,
NEPEKIIIOYaTeNiell ¥ UX | JIEKIIHOHHOTO MaTepHaa IICK-1 |Dx3amen
IIPOEKTUPOBAHUE
6 | CBY mmkpocucremusie |I[IpopabGoTka 1 |IIK-1, Omnpoc Ha 3aHATHIX,
[IEPEKIIIOYaTenu JIEKITHOHHOIO MaTepuaja IICK-1 | Dx3amen
7 | Beenenme. OCHOBHEIE IIpopaboTka 1 |IIK-1, Ox3ameH
IIOAXOMIBI K JEKIMOHHOT0 MaTepuaa IICK-1
IIPOEKTUPOBAHHUIO
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|
MHKPOCHUCTEM JIEKIIMOHHOTO Marepuana [ICK-1 | Ox3ameH
9 | Beenenue. OCHOBHBIE [IpopaboTka 1 |IIK-1, DK3aMeH
IIOIXOIBI K JEKIIMOHHOTO Marepuaia JTICK-1
IPOEKTHPOBAHHUIO
10 |MonenupoBanue OdopMmieHme 0TYETOB 110 4 |IIK-1, Otyet o maboparopHoit
MUKPOCUCTEM 1abopaTopHEIM paboTam IICK-1 |pabote, KomnoreHT
CBOEBPEMEHHOCTH
11 | MonenupoBanue OdopmieHre 0TYETOB 110 4 |IIK-1, Ortuer o nmaboparopHoOH
MHUKPOCHCTEM naboparopHbIM paboTam IICK-1 |pabote, Kommonent
CBOEBPEMEHHOCTH
12 |TIpoextupoBanue CBY | OdopmiieHne 0TIETOB 110 4 |IIK-1, Otuet o maboparopHoi
MHUKPOCHCTEM naboparopHbM paboTam I[ICK-1  |pabore, KommoneHT
CBOEBPEMEHHOCTH
13 |CBY muxpocucteMuble | OdopmiieHHE OTYETOB IO 4 IIK-1, Otuer o maboparopHoi
MEPEKITI0IaTeIN naboparopHbM paboTam IICK-1 |pabore, KommoneHT
CBOEBPEMEHHOCTH
14 | Bumer CBY OdopmiieHrE 0TYETOB IO 4 |IIK-1, Otuer o nmaboparopHoii
nepekiroyarese u ux | 1aboparopHeM paboTam I[ICK-1 |pabote, Kommonent
MPOEKTHPOBAHUE CBOEBPEMEHHOCTH
Bceero (6e3 sx3ameHa) 54
15 |IlomroroBka K 3K3aMeHY 36 Dx3aMeH
Hroro 90
9.1. Temsbl pedepaTon
1. IIpe30pe3uCTUBHBIN NaTYNK JaBICHUS
2. CrocoOr1 mocTpoenus quciieeB Ha MOMC
3. DMD-gunist
4. I"azoananuzaropa Ha MOMC
5. HcnonszoBanne MOMC B 35IeKTpUYECKUX aKKyMYJIATOpaX
6. 3anoMHuHAIOMKeE YCTPOHCTBa HA OCHOBE MUKPOCHUCTEM
Te OnTHyeckue MEKPOCUCTEMBI (MHTETrpaIbHAS OIITHUKA)
8. ®azoBpamarenu Ha ocaoe MOMC
9. Muxkponasurarenu
10.  MuxpoHacOCHI
11.  MOMC-MuKpodOHEI
12. Ilegararoniyie MUKPOTOJIOBKH CTPYHHBIX IPUHTEPOB
10. KypcoBas paGora
He npenycmotpeno PYII

11. PeliTuHrOBasi cCHCTEMA /IS OLIEHKH YCIeBAEMOCTH CTYIE€HTOB

11.1. BanibHbIe OLEHKH /ISl DJIEMEHTOB KOHTPOJIS

Tabnuna 11.1 — banpHble OIIEHKY UL 2IEMEHTOB KOHTPOJISL

5 . MakcuManbHBbIH
. MaxcuMmaapHBIH MaxcumanbHBIH
OneMeHTH yueOHOU OaJ 3a mepuon Bcero 3a
bsment.dusien 6amn Ha 1-yro KT ¢ | 6ast 3a mepuon KT
Hagaya cemecTpa | mexny 1KT u 2KT i v Ha ceMectp
KOHEIl cemMecTpa
8 cemectp
KomnoneHT 2 2 2 6
CBOEBPEMEHHOCTH
CornacoeaHa Ha noptane N2 13246 9




KonTtponsras pabota o+ =
Ormpoc Ha 3aHATHIX 10 6 24
Ortuer no 1aboparopHOH 8 8 10 26
pabote
Pedepar 10 10
| Ox3aMeH 30
Hapacraronum utorom 22 52 70 100
11.2. IlepecyeT 0a/1710B B OII€eHKH 32 KOHTPOJIbHBIE TOTKH
ITepecueT 6aIOB B OIIEHKHU 3a KOHTPOJIFHEBIE TOUYKH IIpECTaBlIeH B Tabmuie 11.2.
Tabmnuma 11. 2 —IlepecueT GayIOB B OIICHKH 32 KOHTPOJIBHBIE TOUYKH
bannel Ha naTy KOHTPOIBGHON TOYKH Onerka

> 90% ot MakcUMaNbHOM cyMMEbI OayoB Ha mary KT 5

Ot 70% no 89% ot makcumanbHO#M cymMMbl OayioB Ha aary KT

4
Ot 60% mo 69% ot MaxcumanpHOM cymMMBI OaiioB Ha nary KT 3
2

< 60% oT MakcUMaNbHOU CyMMBI O0ayiioB Ha aary KT

11.3. IlepecdyeT cymMMBbI 6a/JI0B B TPAXHIHMOHHYI U MEKIYHAPOIHYIO OLEHKY
Ilepecyer cymMMBI 6aJIOB B TPaIUIMOHHYIO M MEXIYHAPOMHYIO OIEHKY IPEACTABIEH B TaOIMIE

11.3.
Tabmumua 11. 3 —IlepecueT cyMMBI 6aJJIOB B TPAAUIMOHHYIO U MEXKIYHAPOIHYIO OIIEHKY
HUrorosas cymma 6amios,
Omenka ('OC) YYUTBIBAET YCIEITHO CAAHHBIN Orenxka (ECTS)
9K3aMEH
5 (oTmu4HO) (3aYTEHO) 90 - 100 A (oTHI4aHO)
85 -89 B (ogens xoporo)
4 (xopomo) (3a4TeHO) 75 - 84 C (xopomio)
70 - 74 D )
TOBJIETBOPUTENBHO
y y | 65 - 69 g P
3 (YIOBIETBOPUTENBHO) (3aU4TEHO
4 P 60 - 64 E (mocpencreenHo)
2 (HeYROBIETBOPHTEIEHO) (He Hwxe 60 6amnos F (meynoBneTBOpUTEIHHO)
3a4TEHO)

12. Y4e0no0-MeToam4ecKkoe 1 HHGOPMAUOHHOE ofecnedenne TUCIUILTTHbI

12.1. OcHoBHas TUTEpPaTypa

1. ILE. Tposs. OyHKIHOHaJIbHAs 3NEKTpOHMKA : YuebHOoe mocobme // Tomck: Tomckmit
rOCYIapCTBCHHBIM YHUBEPCUTET CUCTEM YIPABIEHHA U PaIHO3IeKTpoHuKH, 2012. - 70 ¢. [DneKTpoHHEI!
pecype]. - http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Troyan/Tposs_ITE -
_ OyHKIMOHAIBHAS_3JIEKTPOHUKA.ZIp

2. I 3emos, KIO. Ocunos. IIpoexTHpoBaHye M TEXHOJOTHS 3MEKTPOHHON KOMIOHEHTHOM
6aspl. OcuoBbl CAIIP Synopsys TCAD // Tomck: TOMCKMH TOCYIapCTBEHHBIH YHHBEPCHTET CHCTEM
YIpaBI€HHs M pa-auodnekTpommkw, 2012. - 76 c.  [Omekrpommsit  pecypc]. -

http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Zikov/3sixos U1 Ocumos_KIO -
_IMuTOKB.zip

12.2. lono/IHATEIbHAS JIATEPATYPA
1. Vuebuoe mocobue nmo mucnmmmae "Texronorus HanocucreM" [Texer] : yue6HOe mocobue /
C. II. Tumomrenkos, B. B. Kanyrun ; MunucrepcTBo o6pa3zoBanus u Hayku Poccmiickoit denepanmm,
Hanwonansueii uccnenoparensckuit yaupepeurer "MUIT" (M.). - M. : MUDT, 2011. - 200 c. (e
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B 6ubmotexke TYCVYP - 1 3k3.)

2. Hano- u mukpocuctemuas texauka. OT uccnenoBanuii k paspaborkam : COOpHUK crareit /
pen. I1. I1. Mamsues. - M.: Texaocdepa, 2005. - 589 c. (mamaune B 6ubmmoreke TYCVYP - 6 3k3.)

3. ®wusuka MHKpOCHCTeM : ydeOHOe mocobme misg By3oB / B. A. I'pumuun, B. I1. JIparyHos. -
Hosocubupck : HI'TY, 2004. - 4. 1. - 415 c. (mamauue B 6ubmaoteke TYCVYP - 10 3x3.)

4. A.A. Xuransckwii. [IpoexTupoBaHHE ¥ KOHCTPYHPOBaHHE MUKpocxeM: YueOHoe mocobue //
Tomck: TYCVP, 2007. -195 c. [OnmexrpoHHBII pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii kompleks%20disciplin/Jigalsky/ XXuranbckuii AA - TImKHMC.zip

12.3. YuyeOHO-MeTOOMYIECKO€E MOCOOHE H MPOrPaMMHOe o0ecredeHmne

1. K.IO. Ocunos, IL.E. TposH. IIpubopHO-TeXHOTOrHYECKOE MOAEIHpOBaHUe: MeTonmaeckue
yKa3aHUsA II0 BBINOJIHEHHWIO JIabOpaTopHBIX paboT u camocrostensHO¥M pabore. // Tomck: Tomckwmin
TOCYNapCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABICHUS U PaguodNeKTpoHuKH, 2012. — 24 ¢. [DneKTpoHHbIH
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Troyan/Tposta_ITE_Ocunoe_ KO - ITTM.zip

2. CanpruxoB A.C. MognenupoBanue U NpoekTUpoBaHHe rerepocTpykrypubix CBU MUC :
METONUYECKHUE YKa3aHHs 10 ayJUTOPHBIM IPaKTHYECKUM 3aHSITUSIM U CaMOCToATeIpHOM pabote // Tomck:
ToMCKHMM TOCynapCTBEHHBI YHHUBEPCHTET CHUCTEM YIIpaBI€HUS U pamuosnexTponukm, 2013. - 35 c.

[OnexTponHBIA pecypc]. - http:/miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Salnikov/
CanprauxoB_AC_- Mulll'CBUMMUC.zip

3. 3sixkoB [.JI. IIpoexTupoBaHre W TEXHOJOIHS 3IEKTPOHHOUW KOMITOHEHTHOW 0a3pl: YueOHO-
METOIUYECKOE ITOCOOKE MO ayTUTOPHBIM IIPAKTHUSCKUM 3aHATHSIM U CaMOCTOSTENbHOM pabote. — Tomck:
ToMckuii rocymapCTBEHHBI YHHBEPCUTET CHCTEM YIIpaBIeHUsI W pamauodnekTponukw, 2012. — 50 c.

[OnexTpoHHBIH pecype]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3poB_JIJT Ocumo KIO - TTuTOKb.zip

12.4. ba3bl JaHHBIX, HHPOPMALMOHHO CIPABOYHbIE H MOUCKOBHIE CHCTEMBI
1. «EmuHoe oxHO gocTyma K 0Opa3oBarelbHBEIM pecypcamy [DIeKTpOHHEBIH pecypc]:
uHpOpManmoHHas cucteMa. — Pexxum mocrtyma: http://window.edu.ru/ '
2. «Hayuno-obpasoBarenpHblii mopran TYCYP»  [OnekrTpoHHBIH  pecypc]:  HayyHO-
o0Opa3oBareNbHbIM TOpTall yHUBEpcHUTETa. — Pexxum moctyma: http://edu.tusur.ru/

13. MarepuaibHO-TEXHHIECKOE 00ecIedeHre MU CIUILTHHbI
Jng peanu3anyu INporpaMMbl y4eOHOM IHCIMIUIMHBI TpeOyeTcs ayauTOpHs, OCHAIIEHHAS
MYJIBTHMEIUHHBIM IPOEKTOPOM; U pealI3aliy 1a00paTOPHBIX paboT — KOMITBIOTEPHBIH KITacc.
TpebyeMoe nporpamMMHOe oOecIiedeHue:
1. IIporpamMMa MOAEeNTUpOBaHUS MEKTPHUECKUX cxeM Qucs
2. YHUBEpCAIbHBII TAKET MaTEMaTUIeCcKOTo aHaIi3a U MoJeTupoBanus Matlab

14. ®oHJ OLIEHOYHBIX CPEACTB
@oHI OLIEHOYHBIX CPENICTB IMPUBEICH B MPIIIOKEHUH 1.

15. MeTtomuuyeckKue PEKOMEHIAIUH II0 OPTaHU3aAINHA U3YYCHHU S JHUCIHIIIHHbI
[Tocemenue neKIHUi ABIIETCS 00SI3aTEILHBIM.

VYenosueM IOIycKa K 9K3aMEHY SBISIETCS BBIIOJHEHHE BCEX JTa00paTOpHBEIX pa0oT M 3aIluTa
pedepara.
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Ilpunoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUSI 1 HAYKU PO
DenepaibHOe roCyIapCTBERHOE GI0MKeTHOE 06PA30BATEIBHOE YUPeKIeHIe BRICIIEro 06pa3oBanus

«TOMCKHH TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHMS U PAJTUODJIEKTPOHUK W
(TYCYP)

<~—YTBEPKIAIO
TIpopekTop 1o yue6Hoit paGoTe

YV St I1. E. Tpos
«A7 &9 2077 r.

®OHJT OUEHOYHBIX CPEJICTB IO YUYEBHOM JUCLIUIUIMHE

MOZIeJalOBaHI/Ie H IIPOCKTHPOBAHUE MUKPO- H HAHOCHCTEM

YpoBeHs 0cHOBHOM 00pa3oBaTensHOM nporpaMmer: Bakaxasprar

Hanpagnenue noarotopku (crenuansrocts): 28.03.01 Hanorexnoorua u MHUKPOCHCTEMHAS TEXHHKA
IIpoduns: HaHOTEXHOJOrHH B 3/IEKTPOHHKE H MHKPOCHCTEMHON TEXHHKE

®opma 00yUeHHUS: OYHAS

@akynereT: DT, PaKyIBTET JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa ¢puzuaeckois 31eKTpoOHAKH

Kypc: 4

Cemectp: 8

VuebubIi mian Habopa 2015 roga

Pazpaborumku:
— JouenT xa. @3 Camprukos A. C.

Ox3aMeH: 8 cemecTp

Tomck 2016
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1. Beenenue

@onp onenounbx cpencts (POC) sBisercs: mpHIoKeHHeM K pabodeii mporpavMme TUCIUILIAHBL
(IpaKTvKy) ¥ NPENCTaBiIseT OO0 COBOKYIHOCTh KOHTPOJIBHO-M3MEPHTENBHEIX MATEPHAIOB (THIIOBHIE
3a7a4u (3aNaHus), KOHTPOJIbHbIE PaGOTEI, TECTHI U Ap.) X METOXOB UX UCIONB30BAHMUS, IPETHAHAYCHHBIX
JUL1 U3MEPEHHS YPOBHS TOCTHIKEHHMS CTYJIEHTOM YCTaHOBIICHHBIX PE3YJIBTATOB O0yYEHHS.

©OC mno pucnuuvHe (IPaKTHKE) MCIONB3YeTCS IIPH IPOBEICHHH TEKYIIEr0 KOHTPOIS

YCII€BAaCMOCTH U HpOMC)KyTO‘:IHOfI arTeCTalluu CTYICHTOB.

IlepeueHs 3aKpeTUIeHHBIX 32 NUCITMILIAHOM (IIPAKTHKOM) KOMIIETEHITUI IpUBENeH B TabmuIe 1.
Tabmina 1 — INepedeHp 3aKpeIUICHHBIX 32 MUCIMIUIMHON KOMIETSHITAM

Kon

@opMyIHPOBKa KOMITETEHIIHH

Otams! GOpMHUPOBAHUS KOMIIETEHIIHIA

I1CK-1

CIIOCOOHOCTHRIO BJIaI€Th COBPEMECHHBIMHU

METONaMH pacdeTa ¥ IMPOCKTUPOBAHKUS U3ENUI

MHKPOIJIEKTPOHUKH U TBEPHAOTEILHOM

JJICKTPOHHUKH, CITOCOOHOCTRIO K BOCIIPHUATHIO,

pa3paboTKe ¥ KPUTHIECKOM OLEHKE HOBBIX
CII0COOOB MX IPOEKTHPOBAHHUS

JloiDKeH 3HaTh — BUIBI U YPOBHU
abCTpaKIMy MaTeMaTHYECKUX MOZeIIeH
MHKDPOCHCTEM U UX KOMIIOHEHTOB;
CIIOCOOBI IPENCTABIEHUS MEXaHUIECKAX
CHCTEM B BUJE 3IEKTPUUECKUX aHATIOTHIA;
HIPUHIAIE] QU3HYECKOTO MONETUPOBAHUL
MMKPOCUCTEMHEIX OOBEKTOB;

JloIbKeH yMeTh — MpoBeCTH
MOJIEJTMPOBAaHUE MUKPOCHCTEMBI U €&
OJIOKOB Ha Pa3HBIX YPOBHSIX aOCTPAKIIUHK;
COCTaBHUTh MOZEIIb MUKPOCHCTEMEI B BHJIE
9KBHBAJIEHTHOM CXEMBI; CTPOUTDH MOJETIH
9JIEKTPOHHBIX KOMIIOHEHTOB

JloJDkeH BafieTh — HaBBIKAMH PaOOTE B
nporpamMmax 3D ¢uzmgeckoro
MOJIETTUPOBAHUS;

IIK-1

CIIOCOOHOCTBIO CTPOUTH IIPOCTEMHINIE
du3HYeCcKHe U MaTeMaTHYeCKIe MOJIETH
IpuOOpOB, CXEM, YCTPOHCTB U YCTaHOBOK

SJICKTPOHHMKH U HAHOJJICKTPOHHMKH Pa3JIMYHOIO

(GYHKIHOHAIFHOTO Ha3HAYEHHS, 4 TAKKE
HCIIOJIb30BATh CTAaHIAPTHEIE IPOrPaMMHEIE

CpeacTBa UX KOMIOBIOTECPHOTO MOICIIUPOBAHM

JloiDKeH 3HATh — IPUHIIKAIEL Pa0OThI
OCHOBHBIX KJI4CCOB MUKPOCHCTEM; OCHOBEI
TEXHOJIOTYH M3TOTOBIICHHUS MUKPOCUCTEM;
OCHOBHEI€E IIOAXO/BI K IIPOESKTHPOBAHMIO
MHKPODJIEKTPOMEXaHUIECKUX CUCTEM;
OCHOBHBIE KOHCTpyKimu CBY
MHKPOIJIEKTPOMEXaHUIECCKOTO
IEPEKITIOYaTes;

Homxken ymeTs — paccuntsiBars CBU
MUKPO3IEKTPOMEXaHUIECKUI
IEPEKITIOYATENIh;

JloIDKeH BaieTh — HaBLIKAMMU
IPOEKTUPOBAHUS IIPOCTHIX CXEM
YIPaABJIEHUA MUKPOCHUCTEMAaMH; HABLIKAMH
PaboTEI B CHCTEMAaX aBTOMATH3MPOBAHHOTO
IIPOEKTUPOBAHUS MUKPOCHCTEM;

OO6mue XapaKTepUCTHKU [TOKa3aTellell U KpPUTEPHEB

IIPUBENEHEI B Tabnume 2.
Tabmuna 2 — OOmue XapaKTepHCTUKY [IOKa3aTeNel ¥ KPUTEPHEB OLICHUBAHNS KOMIIECTCHIHI IO STAIaM

OIICHUBAHUI KOMIIETCHIIMM Ha BCEX JTarax

Iloxazarenu u T
3Harhb YMeTh Bragets
KpUTEPHH
Otmuano (Beicokmit | OGnamaer paktuueckumu | OGIamaeT NHATIA30HOM KonTpomupyer pabory,
YPOBEHB) U TEOPETUYECCKUMHU IIPaKTHIECKUX YMEHHUH, IIPOBOJUT OIICHKY,
3HAHWSMU B TIpenesax TpeOyeMBIX JUI1 Pa3BUTHS | COBEPIIEHCTBYET ACHCTBHS
u3ygaemoit obactu ¢ TBOPYECKUX PEIICHHIA, paboTsr
IIOHMMaHUEM TPAHHUI] abcTparupoBaHus
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OPpUMCHUMOCTH

npobnem

Xopomro (6a30BbIi
YPOBEHB)

3HaeT (aKThI, MIPHHITHUIIEL,
IIPOIIECCHI, O0IITHIE
IIOHATHUSA B IIpeIeax
n3ydaeMoi obiactu

OO6nagaeT nMamnasoHoM
MIPaKTHYECKUX YMEHUH,
TpeOyeMBIX /I peIICHUS
oInpefeNeHHBIX MpobeM B
00J1aCTH UCCIIEMOBAHUS

BepeT oTBeTCTBEHHOCTE 32
3aBepIICHHE 3a1a4 B
HCCIICOBaHMH,
pHCIocaldInBaeT CBOE
IOBEIEHHUE K
00CTOsATEILCTBAM B
pemeHuy mpodiem

VYIoBIETBOPUTENBH
0 (IOpOTOBEIi
YPOBEHB)

O6namaeT 0a30BBIMU
OOIMMH 3HAHUSIMU

ObnanaeT OCHOBHBIMH
YMEHUSMH, TPeOyEMbIMHU
IUTSL BEITIOTTHEHUS! IIPOCTHIX
3a1a4

Paboraet mpu npsimom
HabOIIoneHUN

Tabnuma 3 — Dramnsl

2 Peamsanusa KoMnereHmuii

2.1 Komnerenmusa IICK-1

IICK-1: criocOGHOCTRIO BIAJETh COBPEMEHHBIMU METONAMH PacueTa W IPOEKTUPOBAHMS H3IeHil
MHKPOJNICKTPOHUKA H TBEPAOTENHHOM SIEKTPOHUKH, CIOCOOHOCTBIO K BOCHPHUSTHIO, Pa3spaboTKe u
KPUTHYECKOH OIIEHKE HOBBIX CIIOCOOOB UX MPOSKTUPOBAHHS.

Jlna GopMupoBaHHs KOMIETEHI[HMI HEOOXOMMMO OCYLIECTBUTE PSIII 3TAIOB. DTalbl GOpPMHPOBAHHS
KOMIICTCHIIMH, TPUMEHSEMBIC JIUIs 3TOTO BHUABI 3aHATUH U HCIONB3yeMbIE CpPENCTBA OLECHMBAHU
[IPEICTABJICHEI B Ta0uIe 3.
OPMHPOBaHMs KOMIIETEHLIUH U HCIOIb3yEMBbIE CPEIICTBA OICHHBAHUS

MUKPOCHCTEM; 3HAET
OCHOBBI TEXHOJIOTHH
H3TOTOBJICHHS
MHUKPOCHCTEM; 3HAET
OCHOBHBIC TTOIXOMIEI K
IIPOEKTHPOBAHUIO
MHKPOJJIEKTPOMEXaHUIEC
KHX CHCTEM; 3HAET
OCHOBHBIE KOHCTPYKIIUH
CBY
MHEKPO3JIEKTPOMEXaHNIECK
OT0 NEPEKITIOYATEIS;

KM IepEKIII0YaTeb;

Cocras 3HaTh YMmets Bragets
Conepxanune 3HAeT IPUHIMIBI paboTHl | ymeeT paccuuTsiBark CBU | BiaseeT HaBBEIKaMu
3TaroB OCHOBHBIX KJIACCOB MHUKDPO3/IEKTPOMEXaHIYEC | IPOESKTUPOBAHMS MPOCTHIX

CXEM YIPaBJICHUL
MHKPOCHCTEMAMH,
BJIaJIceT HaBBIKAMU
paboTHL B cUCTEMaX
aBTOMaTU3UPOBAHHOTO
IIPOEKTUPOBAHUS
MUKPOCHCTEM;

Buner sagsTuit

e JlogroroBka K
9K3aMeHy;

e CamocTosTensHas
pabora;

o Jlexmum;

e IlnTepakTHBHBIE
JICKIHH;

e CamocTosTenbHas
pabora;

e JlaGoparopHbie
3aHSTHS,

e IlpakTnueckue
3aHATHS,

e lIHTepaKkTUBHEIE
JIEKIIY;

e llHTEpaKTUBHEIE
T1a00paTopHBIC 3aHATHS;
e llHTEepaKTUBHBIC
IIPaKTHYECKUE 3aHATHUL;

e CamocrosTensHas
pabora;

e JlaGopatopHble
3aHATHUS;

e uTepaxkTuBHBEIC
71ab0paTOpHBIE 3aHATHS,;
e IuTepakTuBHEIE
[IPaKTUYECKHUE 3aHSATHUS;

Hcnons3yeMblie
CpencTBa

e KonTtponpHas pabora;
e Ormpoc Ha 3aHATHSIX;

e KonTpompHas pabora;
e Ortuyer no

e Otuer o
1abopaTopHOil paborte;
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e Pedepar; ]l

‘ o
| ONIEHMBAHUS nabopaTropHO# paboTe;

e DK3aMeH;

e Ompoc Ha 3aHATHUSX;
e DK3aMeH;

DopMynHpoBKa IOKa3aTellell M KPUTEPHUEB OLCHMBAHHWA [JAaHHOM KOMIIETCHIMM IIpUBEIEHA B

Tabnure 4.
Tabmuma 4 — [Jokazarenu ¥ KpUTEPUH OIICHUBAHUS KOMIICTESHIIMHU Ha dTaIrax

Cocras 3Harh YMmeTs Bragets
OTnuanHO e 3HAEeT OCHOBHBIE e BJIaJceT HABLIKAMU

(BBICOKUH YPOBEHB)

HIOIXOMBI K
IPOEKTHPOBAHHUIO MUKPO-
NIEKTPOMEXAHUIECKUAX
cucreM; puzndecKn
apryMeHTHpYET BEIOOD
MaTreMaTU4eCcKoR
MOJIETIH; apTyMEHTUPYET
BBIOOD KOHCTPYKIIUH
IIPOEKTUPYEMOTO
puOopa; HIOHUMAET
CBSI3b MEXIy (u-
3UYECKUMHU IapaMeTpamMu
00BEKTOB U
NMEKTPUIECKUMHU
apaMeTpaMu IpubopoB;

® yMEeT PacCUUTHIBATH
CBY
MHUKPO3JIEKTpOMeXa-
HUYECKUHI
HEPEKITIoYaTehb;
CBOOOIHO IPUMEHSET
METO/IbI IPOEKTUPOBAHUS
MHUKPOCHCTEM;

IIPOEKTUPOBAHHUS
IPOCTBIX CXEM
YIIpaBIICHUSA
MHKDPOCHCTEMaMH;
JIEMOHCTPHUPYET
CII0COOHOCTH KOPPEKTHO
CMOJIENINPOBATH
[IapaMeTphl
pa3paboTaHHOTO
YCTPOMCTBA;

Xopomo (6a30Bbrit

® 3HACT IIPUHIHUIIBI

® CAMOCTOATCIBHO

® BJIaACCT HaBbIKaAMH

koHcTpykiuu CBY
MHKPO3JIEKTPOMeE-
XaHUYIECKOTO
IIEPEKITIOYATENIS;

YPOBEHbB) paboTEI OCHOBHEIX nonOupaeT HeOOXOUMEIE | PabOTHI B CHCTEMAX
KJIaCCOB MHUKPOCHCTEM; IIpOrpaMMHBEIE aBTOMaTU3UPOBAaHHOIO
3HaeT OCHOBBI HHCTPYMEHTHI IS IIPOEKTUPOBAHUSA
TEXHOJIOTHUU pa3paboTku MHKDPOCHCTEM; CII0OCOOEH
M3TOTOBIIEHUS MHUKPOCHCTEM; KIIaCCHQHUIIPOBATH
MHKPOCHUCTEM; IIPUMEHSAET HETUIIOBBIX YCTPOMCTBA MUKPOCH-
oIIpenenseT METOIbI IOXOIBI K CTEMHOM TEXHUKHU;
NIPOEKTUPOBAHUS IIPOEKTUPOBAHUIO
OCHOBHBIX KJIaCCOB MUKDPOCHCTEM;

MHUKDPOCHCTEM; OIIPENENSIET OCHOBHBIE
apryMeHTHPYET BBIOOD BUZIBI QU3AIECKUX
IoAXona X B3aMMOJEHCTBUN B
IIPOEKTUPOBAHUIO pa3HBIX THUIIaX
YCTpPOHMCTBA; MHKDPOCHCTEM;

VIOBIETBOPUTENBH | ® aeT ONpENeeHHS e ymMmeeT paboTarhb co ® BIIAJEET

0 (IIOpOroBEIi OCHOBHBIX IIOHATHN B CIIPaBOYHOM TEPMHHOJIOTHEH B

YPOBEHB) 00JIaCTH MUKPOCHCTEM; JUTEPATYPOI; IIpeIMETHOH obnacTu
3HAeT OCHOBHBIE HCIOJIB3YET 3HaHMs; BIIAZCET

IIPOrPaMMHEIE CPEICTBA
B COOTBETCTBHH C
yKa3aHUSIMH K
naboparopHoii paboTe;
yMeET IPEeICTaBIITh
PE3yNIBTaThl B BUIE
OTYeTa;

HaBBIKAMU IIPaKTH-
YEeCKOM paboTHI ¢
HHCTPyMEHTaMHU
MOJIETUPOBAHIS B
obbeMe, He0OXOIUMOM
JUISL BBITIOJIHEHHUS
1a00paTopHOU pabOTEL;

2.2 Komuerennus ITK-1
IIK-1: cnocoOHOCTBIO CTPOUTH MpOCTeiiie GU3NIECKHe U MATeMATHIECKIe MOIEIH npubopoB,
CXeM, YCTPOWCTB M YCTAHOBOK O3JIEKTPOHMKH M HAHOIEKTPOHHKH DA3IHYHOrO (yHKIHOHAILHOTO
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HasHA4YCHMs, a TaKXKEe HCIIOIb30BaTh CTAaHNAPTHBIC MOPOTrpPaMMHBIC CpEACTBA HX KOMITBXOTEPHOT'O

MOJIETTUPOBAHUSL.

Jisa dopMupoBaHHs KOMIETEHITME HEOOXOIMMO OCYIIECTBUTE PSil 3TAI0B. DTans! HOPMUPOBAHHU
KOMIETCHIM, NPUMEHSEMbIe M 3TOr0 BHABl 3aHATHH M HCHONB3yeMbIe CPENCTBA OICHUBAHHS

IIPENCTaBIICHEI B TAOIHIIE 5.

Tabmuna 5 — Dramsl OPMHPOBaHHU] KOMIETCHIIUYU U UCIIOJIB3YCMBIC CPEACTBA OIEHUBAHUA

Cocras 3HaThb VYMmeTs Bnagets
Conepxanue 3HAET BUJBI H YPOBHH YMEET IIPOBECTH BJIaJIceT HaBLIKAMH
3TamoB abCTpaKIuu MOJEAPOBaHUE paboThI B mporpammax 3D

MaTeMaTHYECKHUX MOJIeIel | MUKPOCHCTEME] H €& bu3TIEeCKOro
MHKPOCHCTEM U UX 6JIOKOB Ha pa3HBIX MOJIETTMPOBAHIS
KOMIIOHEHTOB YPOBHSIX aOCTpaKIuu
3HAeT CIIOCOOBI YMEET COCTaBHTH MOJIEIb
IIpEACTaBICHHUS MHKPOCHUCTEMBI B BHIE
MEXaHHUYECKUX CUCTEM B | 9KBHBAJIEHTHOU CXEMBI
BH/JIE DIIEKTPUUCCKUX YMEET CTPOUTH MOJEH
aHAJIOTHU SJIEKTPOHHBIX
3HAET MPUHITAIIEI KOMITOHEHTOB
(bu3IIeCKOro
MOJIETUPOBAHUS
MUKPOCHUCTEMHBIX
00BEKTOB
Buner 3amaruit e Tloxaroroska k e CamocrosTenbHas e CamocrosTenbHas
9K3aMEHY; paborta; pabora;
o CamocTosaTenbpHad e JlaGoparopHble e JlaGopatopHble
pabora; 3aHATHS; 3aHSATHS,
e Jlexuuu; o JIpaxTmueckue e VHTEepaKTUBHEIC
e lHTEepakTHBHEBIE 3aHSATHS; nabopaTopHbIe 3aHATHS,
JICKIIHH; e lIHTEepakTUBHEIC e HTEpaKkTUBHEIE
JIEKITHH, [IpaKTUYECKUE 3aHATHS;
e UHTepakTuBHEBIE
1ab0paTopHBIE 3aHATHS;
e lHTepaKkTHBHEIE
[IPAKTUYECKHE 3aHATHSI;
Hcnonszyemeie * Kourponsnas pabora; | e KonTposnsHas pabora; | e Oruer o
cpeacTtra ® Onpoc Ha 3aHATUAX, e OTtueT 11O Jla60paTOpHOI71 pa60Te;
OIlCHHBaHHUS e Pedepar; naboparopHoit paboTe;
e DK3aMeH; e Ompoc Ha 3aHATHIAX;
. e DK3aMeH;
®opMynupoBKa MOKa3aTeled W KPUTEPHEB OINEHMBAHMS NAHHOW KOMIETEHITHN IIpUBEICHA B
TabmuIe 6.
Tabmuna 6 — ITokxasareny 1 KpUTEPUY OLECHUBAHUS KOMIIETEHITNH Ha HTAIAX

Cocrtas 3HaTh VMets Bnaners |

Otamyno 3HAET CIOCOOBI CBOOOIHO MpUMEHSET BJIaJIeeT HaBLIKAMU

(BBICOKHI YPOBEHB) | IIPEACTABICHAS
MEXaHUYIECKUX CHUCTEM B
BHJIE DIIEKTPHUYECKUX
aHaJIOTUl;

IIOHUMAET CBSI3b MEXIY
IlapamMeTpaM¥ MOJEIH U
bu3mgecKuMu

METOZBI PEIICHHUS
HETHIIOBBIX 3a/1ad;
YMEET IPOBECTH
MOJZIETTUPOBAHHE
MHKPOCHCTEMEL U €€
OJI0KOB Ha pa3HBIX
YPOBHSX a0CTpaKIuy;

paboTEI B IporpaMmax
3D ¢usmgeckoro
MOJIEITUPOBAHMSI,
CIIOCOOEH OICHUTE
OMOKY MaTeMaTH4eCcKoi
MOJIEIIH;
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XapaKTePUCTHKAMMU YMEET COCTaBUTh MOJIEINb
3JIEKTPOHHBIX MHKPOCHCTEMEI B BHJIE
KOMITOHEHTOB SKBUBAJICHTHOH CXEMEI;
MHUKPOCHUCTEM;
busnyeckn
apryMeHTUpPYET BEIOOD
THUIIA MaTEMaTHIECKOM
MOJIeNH;
Xopomo (6a30BEIl | 3HAET BUIBI K YPOBHM ab- | CAMOCTOSTEIHLHO criocobeH
YPOBEHB) CTpaKIAH IIOA0UpaeT HEOOXOMUMBIE | KIacCHUIMPOBATh
MaTeMaTHYeCKUX HHCTPYMEHTAJIbHEIE MaTreMaTH4ecKue MOJeIIH
MOZ€eNel MAKPOCHCTEM U | CPEJICTBA PEIIeHHs 3a1a4 | | BEIOpPATh TpeOyeMble B
UX KOMIIOHEHTOB; MOZEIIPOBAHUS JAHHOH 3a/1ade YpOBEHb
HMEET IPENCTABIEHNUE O | MHKPOCHCTEMHBIX a0cTpaxrmu;
MOZEIUPYEMBIX 00BEKTOB;
dusuueckux mponeccax; | yMeeT CTPOHTH MOZIEIH
apryMEHTHPYET BEIOOp K | 3IEKTPOHHBIX
IIJIaH IIPOBENCHHUS KOMIIOHEHTOB
MOZIEIHUPOBAHUS;
VIIOBIETBOPHUTENBH | JAET ONpeNeTeHIS yMmeeT paboTars co BJIaJIEET TEPMHUHOIOTHEN
0 (moporoBsIit OCHOBHBIX IIOHSTHIA; CTaHJAPTHBIMH B IIPEIMETHOM 00/1acTH
YPOBEHB) 3HAEeT IPHUHIIHITHI MOJEIIIMUY; 3HaHUS;
(bu3IIECKOro HCIIONB3YeT BIIaJI€€T HaBBIKAMHU
MOJIEIMPOBAHUS MHK- IPOrpaMMHEIE CPEICTBA | IIPAKTHIECKOM paboTHI ¢
POCHCTEMHBIX O0OBEKTOB; | B COOTBETCTBHUH C HHCTPYMEHTaMHU
3HAeT OCHOBHBIE YKa3aHUsIMHA K MOJEIIIPOBAHHUS B
MareMaTU4IeCKd METONBI | J1abopaTopHOM paboTe; o6BeMe, He0OXOIMMOM
bopmaTpHOTO YMEET 0OPMHUTH UL BBIIOTHEHHUS
MOJIETUPOBAHUS; PE3yIBTaThI B BUJIE 71abopaTopHOIt paboTHI
L oT4y€Ta

© N U AW~

Ne)

10.
L.

3 THnoBBIEe KOHTPOJILHBIE 3aXaHAS

Js peanvzanuu BBIIENEPEYNCIEHHBIX 3a1ad 06y YeHHS UCIIOJIb3YIOTCS THIIOBBIE KOHTPOILHEIE
3aJlaHHs WM VHBIE MaTepHalbl, HCOOXONMMBIE I OLICHKA 3HAHMH, YMEHHUI, HABBLIKOB U (umm) omeITa
ACATENLHOCTH,  XapaKTCPUSYIOMMX 3Talmbl (HOPMUPOBAHHS KOMIICTEHIMH B MPOLECCE OCBOCHHS
00pasoBaTeIbHON IPOrPAMMEL, B CIEAYIOMEM COCTABE.

3.1 Tems1 pedeparos

[Tbe30pe3nCTUBHBIN NaTINK DaBICHHUS
Cnoco6rr mocTpoenus aucnneeB Ha MOMC
DMD-uurer
I"azoanamm3aropa mza MOMC
Hcnons3osarne MOMC B s1eKTprUecKux aKKyMyJIATOpax
3amoMHUHAOIIHKE YCTPOMCTBA Ha OCHOBE MEKPOCHCTEM
OnTryeckre MEKPOCHCTEMBI (AHTET PATbHAS OITHKA)
®asoBpamiarenu Ha ocHoBe MOMC

. Muxponeurarenu
Muxkponacocsl
MOMC-mukpod ol

12. Tleyararomye MHKPOTOJIOBKH CTPYHHEIX IIPUHTEPOB

3.2 TeMbI 0IIPOCOB HA 3aHATHAX

— Ilepexmouarenu ¢ BeIcOKoM m3omsmmeit. Ilepexmouareny mms MHAJUTMMETPOBOTO THANIA30HA
BOJIH. [IepeKioyaTennu ¢ MeTaInYecKoi MeMGPaHOH.

- Tpe6OBaHI/IH K 3JICKTPOCTaTUICCKOMY BO3zelcTBHIO. YnciieHHOE MOJICIHPOBAHUE NTapaMETPOB
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nepexioyaresst. Onpenenenne BHOCHMBIX IOTEPh M H30JSIAN IEPEKITIOYATENS.

— Bsezenue. [lpuHnumsI paGoThl B ONpEAENSIONIEE IapaMETPhl MHKPOCHCTEMHBIX npubopoB.
Bimsiave oxpyxaromedt cpemsl. Bubl MEKPOCHCTEMHEIX MEpPEKITIOYaTeeH. ACIEKTEI IIPOEKTUPOBAHHE
MHKPOCHCTEMHBIX ITePEKITIoYaTeei.

— llpeacrasnenne B Bue COCPETOTOYCHHBIX 3/€MEHTOB. JIByxXmomocHuKy. [IpruMenenne 3akoHa
Kupxroga B MukpocucTemax. @OpMyNHpoOBKa JMHAMAIECKAX YPaBHEHHA. IIprMepbl MOZETHpOBAHHS.

— Beenenne. Uro Takoe MHKpOCHCTEMBI M HMX IpHMeHEHHE. I1ON-XONBI K MPOEKTHPOBAHKIO
MHUKPOCHCTEM. YPOBHH MOJICIHPOBAHMS.

3.3 DK3aMeHAIMOHHBIE BOPOCHI

— 1. Muxpocuctempl (MHKPOSIEKTPOMEXaHHUYECKHE CcHCTeMbl). HasHadenwe, 0COOEHHOCTH,
npuMepsl. 2. [IoHATHE O TPOEKTHPOBaHMH. OTalbl MPOEKTHPOBAHHS. 3. MaremaTudeckas MOIENH:
NOHATHE, BAIBL, CBOHCTBA. 4. Mozenuposanue MHKPOCHCTEM Ha (usmdeckoM ypoBHe. OCOBEHHOCTH
THCIICHHBIX METOLOB MONIETMPOBAHHS. 5. TeXHOIOIUH U3TOTOBIEHH MUKPOCHCTEM, CXOCTBA 1 PA3/IHIHS
¢ TpaguuuoHHbME TexHonormamMu MC 6. BU mepexmodarenn (xmoun). HasHaueHne, OCHOBHBIE CXEMbI
BmoueHnsd, SPST u SPMT. Xapakrepucruku. 7. Bd MOMC mepexirouaren: 0CHOBHbIE KOHCTPYKIIHH
(#e meHee 4-x). 8. Hanéxaocts BU MOMC. daxropr: HanéxaocTr. Hamesxuocts SPDT cxeMmbi IIpUEMO-
nepenaromero moxyns 9. BY nepexmouareny Ha pin-auogax u TpamsmcTopax. 10. OIEeKTpOCTaTHIECKUI
aKTIOATOp: TIPMHIMII pabOTHI, OKBHBAIEHTHAs MOJCHb, CpabarTbiBaHMe (CXIIONbIBAHHE miaacTus). 11.
BoccranoBeHne SKBHBAIEHTHOM CXEMBI IO H3BECTHBIM Y-napameTpaM (3KCTPaKI[Hst).rO TPaH3UCTOPOB
12. Moznenu [1acCHBHBIX 37IEMEHTOB: PE3UCTOPA, KOHIEHCATOPA, KATyIIKH HHIYKTHBHOCTH, /11 muoxa 13.
Merox sneKTpHYECKHX CXeM 3aMemeHHs (MEKTPOMEXAHHIECKUX aHAJIOTHH) IPU MOIETHPOBAHUM
MOMC. 14. Cxembl 3amemmneHus. OHeprus ¥ KodHeprus. OGoOIIEHHBI pe3nucTop, 0OO0OIIeHHEIH
KOHZIEHCATOP, 0000IIeHHas HHYKTHBHOCTH (MHEPTHOCTE). 15. CxeMbr HU3MEPEHH EMKOCTH B EMKOCTHBIX
aKCEIEPOMETPax M NPYTUX MUKPOCHCTeMax 16. EMKOCTHEIE aKcenepoMeTpsl: MPHHITAIEI PaGOThI, CXEMEI
3aMCILCHNS, XapaKTePUCTHKH 17. M3MepeHue MONOXEHHS Tela ¢ IOMOIIBIO HM3MEDEHHSA EMKOCTH B
MOMC: CTpYKTYphI X COOTHOIICHUS.

3.4 TeMbI KOHTPOJIBHBIX paboT

— 4. Hacoc IpoH3BOIUT MOCTOSHHEBIH IIOTOK BOILI B TEUYSHHE BCEX CYTOK ¥ HAIIOJIHSET LUCTEPHY.
YpOBeHB BOIBI B IIUCTEPHE U3MEHSETCS B TCUCHHE IHS, B 3aBUCHMOCTH OT & norpebnenus. [Ipencrassre
OKBHBAJICHTHYIO ~CXCMY, KOTOpas ONKCBHIBACT TaKOE IOBENEHHE CHCTeMBL OGOCHYyiiTe BBIOOD
OKBHBAJICHTHBIX 3JIEMEHTOB UL HACOCA, UCTEPHEI U OTPeOHTENEH BOMIBL.

— 3. CocraBsTe cucTeMy ypaBHEHHI COCTOSHMS ML CXEMEIL, NIPENCTaBICHHOM B 3amaue Neo2.

— 2. CocTaBeTe ypaBHEHHE, OMHCHIBAIOLIEE KOMIUICKCHYIO Iepenatoynyro Qyrxnuro 11(s)/V(s)
AT SKBUBAJICHTHOM CXEMBI, IIPE/ICTABICHHOM HA PHCYHKE.

— 1. CocraBeTe SKBHBAICHTHYIO CXEMY IUIS MEXaHHYECKOM CHUCTEMEI, IIPENCTABIEHHOM Ha
PHCYHKe

3.5 Tems1 1a6opaTopHBIX paboT
— IIpoexTrpoBanye HyHKIMOHATEHEIX Y3708 MHMKPOMEXaHHYECKUX CHUCTEM B IakeTe Microwave

Office

— IIpoexTrpoBanHue TOMONOrHY QYHKIMOHAILHOTO SIeMEHTA MHKDO- ¥ HAHOCHCTEMEI

— 3HaKOMCTBO ¢ HabOpOM MPOTPAMMHBIX CPEACTB [UIL TPOEKTHPOBAHUS (YHKIHOHAIHHBIX
3JIEMEHTOB

— Moznenuposanre TEXHOIOTHYECKOTO —IpoLecca (opMHpOBaHHSA JIEMEHTZ MHKpO- u
HaHOCHCTEMEI

— Monemposanne dusndeckux momell B HyHKIMOHATBHEIX 3IEMEHTAX MHKPO- U HaHOCHCTEM
IIpY 3aJaHHOM BO3/I€H-CTBUH

4 MeTtonmieckue MaTepHabI
Jns obecniedenus mponecca 0GydeHHs H PElIeHHs 3a1a4 O0YYCHHS HCIIONB3YIOTCS CIEAYIOLINe
MaTepHabl:
— MCTOMMYCCKHE MaTepUallbl, ONpPEACISIONIME TPONETYPHl ONEHUBAHMS 3HAHMWM, YMEHHH,
HABBIKOB M (WMIIM) ONBITA NEATENHbHOCTH, XapaKTEPH3YIOUIMX ITAIlbl dop-MupoBanus KoMIeTeHIHA,
COITacHO 1. 12 paboyeii mporpamMMeL.
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4.1. OcHoBHAas JIUTEpPaTypa
1. ILE. Tposn. ®yHKIMOHaNbHas 3NIEKTPOHMKAa : YueOHoe mocobme // Tomck: TOMCKuMi
TOCYNAapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABIEHHS H pamiodneKTporuky, 2012. - 70 c. [DneKTpoHHbIit
pecype]. - http://miel.tusur.ru/images/ﬁles/Uchebno-metodicheskii_kompleks%2Odisciplin/Troyan/TpOHH_l'[E_-
_DyHKIMOHAIbHAS_3IEKTPOHHUKA. Zip
2. LI 3emxos, K.IO. Ocumos. [IpoeKTHpOBaHWE M TEXHOJIOTHS SIIEKTPOHHON KOMITOHEHTHOM
6asel. OcuoBel CAIIP Synopsys TCAD // Tomck: Tomckmii TOCYNapCTBEHHBI YHUBEPCHUTET CHCTEM

YUPAaBICHUS M pa-IModneKkTponmkw, 2012, - 76 c¢.  [Omexrpommsmi  pecypc]. -
http://miel.tusur.ru/images/ﬁles/Uchebno—metodicheskii_kompleks%2Odisciplin/Zikov/3Lu<OB _JIUT Ocunoe_KIO -
_IIuTOKB.zip

4.2. lono/THATEIbHAS IATEPATYPa

1. VwuebHoe mocobue mo mucummmHe "TexHOMOrHS HaHOCHCTEM" [Tekct] : yuebHOE mocobue /
C. II. Tumomrenxos, B. B. Kamyrun ; MurmcTepcTBO 06pa3zoBaHus u Hayku Poccuiickoit @enepanmy,
HanwnonansHeni nccaenosarensckuil yausepeuter "MUDT" (M.). - M. : MUDT, 2011. - 200 c. (mamraue
B bubmoreke TYCVP - 1 9k3.)

2. Hamo- u MuKpocucTemHas TexHuKa. OT HCCIIEIOBAHMH K paszpabotkam : C6opHEK cTaTelt /
pex. IL. II. Manenes. - M.: TexHocdepa, 2005. - 589 ¢. (anuune B 6u6mmorexe TYCYP - 6 9K3.)

3. QusvKa MHKDOCHCTEM : y4eGHOe Imocobue s By30B / B. A. I'pumuun, B. I1. Iparynos. -
Hosocubupck : HI'TY, 2004. - Y. 1. - 415 c. (manuuwue B 6ubmoreke TYCVYP - 10 9K3.)

4. A.A. Xuramsckuii. [IpoeKTHpOBaHHE W KOHCTPYHPOBAHME MHKpOCXeM: YuebHoe mocobue //
Tomck: TYCVP, 2007. -195 c. [OnexrpomHEIf pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Jigalsky/ Kuransckuit AA_- TTuKUMC.zip

4.3. Y4yeOHo-MeTOqMIECKOE IOCOOHE H POIPAMMHOE 00ecIedeH e
1. KIO. Ocumnos, ILE. Tposa. IIpu60pHO-TEXHOIOTHIECKOE MOZenupoBanue: MeTommueckue
yKasaHus 10 BBIIONHEHHIO 1abOpaTOpHBIX PaboOT M caMocCToATenbHOH paborte. // Tomck: ToMcKumit
TOCYNApCTBEHHBIH YHIUBEPCUTET CHCTEM YIIPaBICHUS U PaIHOdIeKTporuky, 2012, — 24 c. [OnexTpoHHBLI

pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_komp1eks%2Odisciplin/Troyan/TpoxH_l'[E_OCHHOB_KIO_-_HTM.zip

2. Campnrkos A.C. MonenupoBanue W MPOEKTHPOBAHHE rerepocTpykTypaelx CBU MUC :
METOAMMECKHE yKasaHUs II0 ayIUTOPHEIM MPAKTHYECKAM 3aHATHAM U CaMOCTOSTENbHOM pabote // Tomck:
Tomckuit rocynapCTBEHHBI YHHBEPCHTET CHCTEM YHOpaBIeHUS U panuodnektponmku, 2013. - 35 c.
[OnexTponHELI pecypc]. - http://miel.tusur.ru/images/ﬁles/Uchebno-metodicheskii_kornpleks%20disciplin/Salnikov/
Canbrukop_AC_-_Mulll' CBUMUC .zip

3. 3pkoB JI.JI. IIpoeKTHpOBaHHE W TEXHOJOIH 3NIEKTPOHHOM KOMIIOHEHTHOM 0a3bl: Y4ueOHO-
METOIUIECKOE II0COOUE O ayTUTOPHBIM MPAKTHIECKHM 3aHITHAM B CaMOCTOSTELHOM pabore. — Tomck:
Tomckuii rocynapCTBeHHBIH YHMBEPCHTET CHCTEM YOpaBICHUS M paguosnekTponukw, 2012. — 50 c.

[OnexTpoHHbIT pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3sixoB 1 Ocunos_KIO_-_TTuTOKBE.zip

4.4. bazb1 NaHABIX, AHGOPMANHMOHHO CIIPABOYHBIE M MOMCKOBDIE CHCTEMBI
1. «Emumoe oxHO mocTyma Kk oGpasoBaTeNBHBIM pecypcam» [OIeKTpoHHBIA pecypc]:
HHpOpManuoHHas cucTeMa. — Pexxum nocryma: http://window.edu.ru/
2. «Hay4no-obpasoBarensusii mopran TYCYP» [OmexTponHEIf  pecypc]:  HayuHo-
00pasoBaTeNbHbL IOPTAl YHEBEPCHTETA. — Peskum nocryna: http://edu.tusur.ru/
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