5
MUHUCTEPCTBO OBPA3OBAHUSA U HAYKH P® /
®DenepanabHOE rocyIapcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YUpPeKIeHHe BHICIIEro 00pa3oBaHus

«TOMCKUM T'OCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHII Y1 PAJTUODJIEK TPOHUK A »
(TYCYP)

—YTBEPKJIAIO

ITpopexiop 10 y4eOHOH pabote
/) st 11 E. Tposn

«28 s &F 20 ﬁ L.

PABOYAS [TPOI'PAMMA YUEBHOM TUCITUATIIIMHBI

Mone.rmponalme H IIPOCKTHPOBAHNE MUKPO- H HAHOCHCTEM

VYpoBeHb OCHOBHOM 00pa3oBarenbHOM mporpamMmel: Bakajxaspuar

Hanpasnenue noarorosku (crnenuansHocTs): 11.03.04 DirekTpoHNKa B HAHOIIEKTPOHUKA
ITpoduns: MHKpPO3JIEKTPOHNKA H TBEPIOTEIbHAS 3JIEKTPOHUKA

®opma 0OyUueHMS: OIHAA

QakynsreT: ®IT, PaKyJabTET FJIEKTPOHHON TEXHHKH

Kadenpa: @I, Kadenpa ¢puzmaeckoii 31eKTpOHHKHA

Kypc: 4

Cemectp: 8

VueOHsrit nan Habopa 2014 roxa

Pacnpenenenue pabodero BpeMeHu

Ne Bunpl yaeOHOH! AeSITETEHOCTH 8 cemectp Bcero I 2910%05050003)1

1 Jlexum 20 20 JacoB

2 IIpakTugeckue 3aHITHS 34 34 4acoB

3 JlaboparopHbIe 3aHATHI 36 36 9acoB

4 Bcero aynuTopHBIX 3aHITHIA 90 90 4acoB

5 W3 HuxX B MHTEpaKTHBHOHN Gopme 30 30 JacoB
6 CamocrosrensHas pabota 54 54 4acoB

7 Bcero (6e3 sx3amena) 144 144 JacoB |
8  |IlomroroBka u ciada SK3aMeHa 36 36 49acoB @
9 OOmas TpyIoeMKOCTh 180 180 JacoB |
5 5 3.E

Ok3ameH: 8 cemecTp

Tomck 2016

CornacoeaHa Ha noptane Ne 13237 1



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 73 ot « 8 » 9 2016 1|

JINCT COTTIACOBAHUM

Pabogyas mporpamma cocraBieHa ¢ yderoMm TpeboBanuit DenepanpHoro locymapcTBEHHOro
oOpa3zoBarenbHOrO cTaHaapra Beicmiero obpaszoBanus (OPI'OC BO) mo HampaBieHHIO IOATOTOBKH
(cmermmanbHOCTH) 11.03.04 DneKTpOHMKA M HAHOBJIEKTPOHUKA, YTBEPKACHHOIO IpUKa3oM MuHucTepcTBa
obpazoBanus u Hayku Poccuiickoit @enepanun ot 12 mapra 2015 . Ne 218, paccMoTpeHa U yTBEpXKIeHA
Ha 3aceaHud Kadeapsl « J » o4 20/’_% , mpoTokon Ne_ 75 .

Pazpaborunxu:
Houent xad. ®O Wﬂ Canpaukos A. C.

4
/ 3aBemyrommii odecnednBaronie kag. ﬁ/
A C) ; Tposu I1. E.

Pabogas nporpamma cornacoBasa ¢ haxyIsTeToM, IpoQUIMPYIOMEH U BBITYCKaIOIIeH Kadeapamu
HaIlpaBJICHUS HOATOTOBKH (CIIEIIHATIBFHOCTH).

/
/ Hexan @OT Q%W‘// - Boponun A. H.

/' 3apenyronuit mpodummpyromeit kad. %/7 %
7

(O] Tposm I1. E.
/ 3aBeqyromui BEITyCKaromieH xad. : »
) = Tpost I1. E.
V74
OKCIEPTHIL:
[Ipencenarens METOAMYECKOM —
xomuccuu Kapeapsl OO a Zé’éf“%i Uucroenora U. A.
W
ITpencenarens MeTOIUYIECKOH =
xomuccud ¢pakynsrera ®OT A ZfW/’% Yucroenosa U. A.
v

CornacoeaHa Ha noptane Ne 13237 2



1. Ienwm m 32729 AV CIUILTHHLI

1.1. ean qucuumINHbI
[enpro npenofaBanus JUCIMILIAEEL ABISETCS HOPMHUPOBAHHE 3HAHMI B OGIACTH paspabOTKH U
MOJICTHPOBAHMUS U3NEIUI HAHO- ¥ MUKPOCHCTEMHOM TEXHUKH.

1.2. 3agaym JUCHUILINHbBI
—  chopMHpoBaTh 00IIee PEACTABIEHAE O MEKPOCHCTEMHOMN TEXHUKE;
—  IPOAEMOHCTPHPOBATH OCHOBHOM MapIpyT IPOEKTUPOBAHUS MUKPOCHCTEMHON TEXHUKH,
—  PacCMOTPETh MOIXOABI K MOAEIMPOBAHHUIO 3JIEMEHTOB MUKPOCHCTEMHOM TEXHUKH.

2. MecTo qucnunInHbI B cTpykrype OOII

Hucnummana «MofenupoBaHHe U [POEKTUPOBAHHE MHKPO- M HAHOCHCTEM» OTHOCHTCS K
macuuiHaM 1o Beoopy (B1.B.JIB.9.1) obpasoBarensHoOil MpOrpaMMbl IOATOTOBKE GaKagaBpOB IO
npo¢uiio «MHAKPOITEKTPOHMKA 1 TBEPIOTENIbHAs JEKTPOHMKay Hanpasirerns 11.03.04 «ONEeKTPOHUKA H
HaHOJIEKTPOHHUKAY.

IIpefuecTBylOmUME ~ TUCHUIUIMHAME, (GOPMUDYIOIIMMM  HaJalbHBIC 3HAHWS, SBISIOTCS
CIEAYIOIUe  MUCHMIUIMHBL ~ Mukpocxemorexnuka, CxeMOTexHHKA, TeXHONOrHS  KPEMHHEBON
HaHOSJIEKTPOHUKH, TeXHOJIOrus MaTepuaIoB MUKPO- ¥ HAHOSIEKTPOHHUKH.

Hocmenyromumu IUCIAIIHEAMY SBIIIOTCA: HACAHAE BEITYCKHON KBATH(HKAIHOHHON paGOTEL

3. TpeboBaHus K pe3ybTaTaM 0CBOCHHS IUCIHUILIAHDI

IIporecc u3yveHns MUCIHUIIIMHEBI HAlpaBiIeH Ha QOPMUPOBAHHUE CIIEIYIOMUX KOMIIETEHITHIA:

— IIK-1 croCOGHOCTBIO NMPOBOAMTH (H3UKO-MATEMATAIECKOE MOIENHPOBAHHE HCCIELYEMBIX
IPOLECCOB HAHOTEXHOJIIOTHMH H OOBEKTOB HAHO- M MHKPOCHCTEMHOM TEXHWKH C MCIOJB30BAHHAEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

— IICK-1 cmocoGHOCTBIO BIaJeTh COBPEMEHHBIMH METONAMH pacdera M IIPOEKTHPOBAHUS
M3IEMMH MHKPO- M HAHOIICKTPOHWKH ¥ MHKPOCHCTEMHON TEXHWKHW, M3TOTOBIEHHEIX C IIPHMEHEHHEM
HaHOTEXHOJIOTHH, CIIOCOOHOCTBIO K BOCIPHATHIO, pa3pabOTKE W KPUTHYECKOHM OIEHKE HOBBIX CIIOCOGOB
UX IIPOEKTHPOBAHUS;

B pesynerare u3y4eHns TUCIMILUIHEEL CTYISHT JOJDKEH:

— 3HATh BUJBl M YPOBHH aOCTpaklWM MAaTeMAaTHYECKHX MOJENeH MHKPOCHCTEM U WX
KOMIIOHEHTOB; CIIOCOOBI IPCACTABIEHHS MEXAHWYECKHX CHCTEM B BHIE OIEKTPHUYECKHX AHATOTHIA
IIPUHIHIBL GU3HIECKOTO MOJETUPOBAHMS MHKPOCHCTEMHBIX OOBEKTOB; HIPHHLIHAIIBL paboTHl OCHOBHEBIX
KJIacCOB MHKPOCHCTEM; OCHOBBI TEXHOJIOTHM H3TOTOBJICHUS MHKPOCHCTEM; OCHOBHBIE IIOIXONLI K
IPOCKTUPOBAHUIO ~ MHKDOSIEKTPOMEXAaHHYECKAX  CHCTEM;  OCHOBHBIE  KOHCTpykmmum  CBY
MHUKPO3JIEKTPOMEXaHHYECKOTO MTEPEKIIFOYATENS

— YMeTb TIpOBECTH MOJEIHPOBAHHE MHKDOCHCTEMBI H €€ OIOKOB HAa pasHBIX YPOBHSX
abCTPaKIMK; COCTABUTH MOJETh MHKDOCHCTEMBI B BHIE SKBHBAICHTHOH CXEMEL CTPOHUTH MOJCTH
SMEKTPOHHBIX KOMIIOHEHTOB; paccyuThBarh CBY MHKpO3/IEeKTpOMEXaHHUECKUI HEePEKITI0YaTe b

— BJAJETh HaBEIKAMH pabOTHl B mporpammax 3D ¢u3ndeckoro MomeTHMpOBaHWS; HaBEIKAME
IPOCKTHPOBAHUS MNPOCTBIX CXEM YNPABICHHS MHKPOCHCTEMAMH; HaBBHIKAMH pabOTHI B CHCTEMAX
aBTOMAaTU3UPOBAHHOTO NPOEKTUPOBAHMUS MUKPOCHCTEM
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4. O0beM TUCHHUILIMHLI M BUIBI y9e0HO0# padoThI
Obmas TpyIoeMKOCTh MUCIUILIAHEI COCTABIIAET 5 3a9eTHBIX €IMHMUILI ¥ IIPEACTABICHA B TabIHIe

flfﬁénnna 4.1 — TpymoEeMKOCTb JUCIHILIHHBI
Ne Buns! yue6HOH nesTenbHOCTH 8 cemectp Bcero Enunnne
1 Jlexum 20 20 9acoB
2 IIpakTuyeckue 3aHsTHS 34 34 9acoB
3 JIabopaTropHBIe 3aHITHSA 36 36 9acoB
4 Bcero aymuTopHEBIX 3aHATHI 90 90 9acoB
5 W3 HuX B HHTEpaKTHBHON Gopme 30 30 4acoB
6 CamocrosTensHas pabora 54 54 JacoB
7 Bcero (6e3 sx3amena) 144 144 9acoB
8 ITonroroBka u crada sK3amMeHa 36 36 9acoB
9 Obmras TpyIoeMKOCTE 180 180 JacoB
5 5 3.E

5. Conep:xanue quCHUILIMHBI

5.1. Pazaensl UCHMILIMHBI U BHABI 3aHATHI
Pazpens! MUCIUILIINHEL ¥ BUABI 3aHATHI IPUBENEHBI B TabmuIe 5.1.
Tabnura 5.1 — Pasjensl AUCHMIIIMEEI ¥ BUIBI 3aHATHI

ITpaxt Bcero
Camoc
nyecku | Jlabopa yacoB | Dopmupyemsl
Jlexun TOATEN
No HasBaHus pa3nenoB AUCIMILIMHEL o e TOPHBIE| (Ge3 &
3aHATH | paboTEI H 9K3aMe | KOMIIETEHITHH
pabora
s Ha)
1 |Beenenune. OCHOBHBIE TOIXOMBI K 4 0 0 14 18 IIK-1, TICK-1
IIPOEKTHPOBAHHIO
2 |MoznenupoBaHie MEKPOCHCTEM 4 8 8 9 29 | IIK-1, IICK-1
3 |IIpoextupoBanue CBY mukpocuctem 4 4 13 29 | IIK-1, I[ICK-1
4 | CBY MHKPOCHCTEMHBIE MTEPEKITFOYATEITH 4 8 12 13 37 |IIK-1, IICK-1
5 |Buzpsl CBY nepekirouareneii 1 ux 4 10 12 5 31 |IIK-1, ICK-1
IIPOEKTUPOBAHUE
Hroro 20 34 36 54 144
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5.2. Conep:xanne pa3aesioB JUCHHIUIAHBI (10 JEKIUAM)
Cozeprxanue pa3nesoB AUCIUILTHH (10 JIEKIMAM) IPUBEIEHO B TabmuIe 5.2.
Tabmuna 5.2 - CozepKaHue pa3feoB JUCIUILTHH (IO JIEKIHIM)

! O N
opMupye
Tpynoe MBIE
ConeprxaHue pa3nenoB AUCITUILIHHEL 110
Ne HasBanus pasgenos MKOCTh
TEKIUSIM
(dac.) |KoMIIETeHI]
uu
8 cemectp
1 | Bsenenue. OcHOBHEIE Beenenne. Uto Takoe MHKPOCHCTEMEI K X 4 IK-1,
IOIXOZBI K IPOCKTUPOBAHKIO | IpuMeHeHHe. [101-X0mE! K MPOEeKTHPOBAHMIO IICK-1
MHKPOCHCTEM. YPOBHU MOACTHPOBAHUS.
2 |MogenmupoBanue IIpencraBieHue B BUIE COCPENOTOYECHHBIX 4 [IK-1,
MHKPOCHCTEM sneMeHTOB. JIByxnomocauku. [Tpumenenue [ICK-1
3akoHa Kupxrogda B MuKpocucreMax.
®opMyITHpOBKa TUHAMUYECKHX YPABHEHHHA.
ITpumeps! MOTETHPOBAHHKS.
3 | IIpoextupoBanue CBU Beenenue. [IpuHunme: paGoTe! 1 4 IIK-1,
MHUKDPOCHCTEM OIIPEIEILIFOIIHE TapaMeTPBI IICK-1
MHKPOCHCTEMHBIX IpHOOPOB. Biusmre
OKpy>Xaromei cpensl. Bumpl
MHKPOCHCTEMHBIX IEPEKITIOYaTelIeH.
ACIEKTBI IPOEKTUPOBAHNE MUKPOCHCTEMHBIX
IIePEKIIIOYaTeIIeh.
4 | CBY MEKpOCHCTEMHEIE TpeboBaHus K MEKTPOCTATHIECKOMY 4 IK-1,
HEPEKIIIOYaTeIn BO3JEUCTBHIO. UHCIIEHHOE MOMIEIUPOBAHUE IICK-1
napameTpoB nepekmodaresst. OnpeneeHne
BHOCHMBIX IOTEPH U H30JIALUU
IEPEKITIOYATEIIS.
5 |Buner CBY nepexirouareneii | [lepexrouaTesty ¢ BEICOKOM M30ISIHEH. 4 IIK-1,
U UX IIPOEKTUPOBAHUE ITepexmodareny st METTAMETPOBOTO IICK-1
Jauanasona BoyH. [lepeximouarenu ¢
METaUIMYECKOX MEMOPaHOM.
Hroro 20

5.3. Pasnenbl MMCHMILIHELI X MEKIMCUMIUIAHAPHEIC CBSI3H ¢ 00€CHeTHB A MHEMH (mpeasITymmMn)

4 00ecnevnBaeMbIMH (TIOC/IEXYOMUMH) JHCIHILIAHAMEA
Pasnensl TUCIUIIIMHBL ¥ MEXIUCIMIUIAHAPHEIE CBSI3U C 00eCIIeUnBAOIIAM (IpempIIyuMu) 1
obecreYrnBaeMbIMH (IIOCIIEAYIOMIMMHE) JUCIATUIMHAMY TIPEACTaB-JIeHE B TabuIe 5.3.

Tabmuua 5.3 - Passiens! AUCIUIITHHEL X MEXIUCIMILTEHAPHEIE CBSI3H
|

Ne pa3fennoB naHHOM AMCIMILIAHEL, IS KOTOPBIX
HEo0X0IMMO U3ydYeHne 00eCIIeINBAIONINX
Ne HamMenoBanne nucumnme 00€eCIeYnBaAEMbIX TACIHATLIAH
1 2 3 4 5
IIpenmiecTByroIMEe TUCIUILIAHEI
1 | MuxpocxeMOTeXHHKa + +
4 | CxeMOTEXHHKA
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HaHOJJICKTPOHHKH

5 |TexHonorus KpeMHUEBOH

HaHOOJICKTPOHUKH

8 | TexHONOIMs MaTepHaIOB MUKPO- X

+

HOCJIeILYIOH_[I/IC JUCIUTIIIMHBI

1 |Hamucanue BBITYCKHOM
KBaIM(PUKAITMOHHOM pabOTHI

+

5.4. CooTBeTCTBHE KOMIETEHIMIT, POPMHPYEMBIX IPU M3y9eHHH TUCHHUILINHDI, H BAXOB 3aHATHIl
CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX NpU HM3y4ECHWH NUCIMILUIMHEL, X BHUIOB 3aHATHIL
IIPEACTABIIEHO B TabnwmIe 5.4
Tabmuna 5. 4 — CooTBeTcTBHE KOMIIETEHIMI M BHIOB 3aHATHH, (DOPMHUDYEMBIX HOpPH H3yYEHHH

JACITUTLIFHEI
Buns! 3aasTHit DopMBI KOHTPOJISA
Kowe- ITpaxTrge | Jlaboparop
e CamocrosiTens
I Jlexuuu CKHe HEIE
Has pabota
3aHATUS | 3aHATHUSL
IK-1 + + + + Kontponsras pabdora; Ompoc Ha
3aHaTHAX; OTYeT 1o 1aboparopHOi
1 pabore; Pedepar; Jx3amen
. TICK-1 + + + + KonTpomsras pabora; Onpoc Ha
3aHATHAIX; OT9eT 1o naboparopHoi
paborte; Pedepar; Jx3amen

6. MaTepaKkTHBHBLIE METOABI B GOPMBI OpraHu3anuu 00yIeHHs
Texnonmorun MHTEpaKTHBHOIO OOyYeHHMs IPH PasHBIX (GopMax 3aHsTHii B Yacax IPHBENCHHI B

Tabmure 6.1
Tabmuna 6.1 — TexHONOrUM HHTEPAKTUBHOTO 00yYCHHUs IPH pasHEIX (popMax 3aHATHI B dacax
HuTepakt
HHuTepakTHBHBIE WNuTtepakTuBHEBIE
Metonst VBHEIE Bceero
IIPAaKTHYECKHUE 3aHATUS | JIADOpaTOpHbIE 3aHATHS
JIEKITIH
IIpe3senTanuu ¢ 6 6
HCIIOJIb30BaHHEM
MYJIbTHMEINA C
o0CyXIeHuEeM
Pabota B xomaHe 10 4 14
Case-study (meTox 10 10
KOHKDPETHBIX CUTYaITHi)
Hroro 10 10 10 30
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7. JIabopaTopHbIHA NPAKTHKYM
Conepxanue nabopaTopHBIX paboT mpuBeneHO B Tabmwmie 7.1.
Tabmuna 7. 1 — Copepxanue 1a00paToOpHBIX paboT

©®opmupye
Tpynmoe MEIE
Ne Ha3zpanus paznenos Conepxanue 1abopaTopHEIX pabOT | MKOCTh
(4ac.) | KOMIETEHIT
17074
8 cemectp
1 |MogenupoBaHue MUKPOCHCTEM MopenupoBanue Gpu3HUECKUX MMONIEH B 4 [TK-1,
(GYHKIIMOHATBHBIX IEMEHTaX MUKDPO- K IICK-1
* HaHOCHCTEM IIpU 3aIaHHOM BO3/IEHi-
CTBHH
2 | MozenmupoBaHue MEKPOCHCTEM MonenupoBaHue TEXHOJIOTHYECKOTO 4 I1K-1,
mponecca GOpMUPOBaHHUS dJIEMEHTA I1CK-1
MHUKPO- U HAHOCHUCTEMBI
3 | IIpoextupoBanue CBY 3HAKOMCTBO C HAOOPOM MPOrPaAMMHBIX 4 IK-1,
MUKPOCHUCTEM CPEICTB JUUI MPOEKTHUPOBAHUS IICK-1
(GYHKIIMOHATBHBIX SJIEMEHTOB
4 | CBY MHKpPOCHUCTEMHBIE IIpoexkTupoBaHHEe TOMOJIOTHH 12 |IIK-1,
[IEPEKITIOYaTeNn (GYHKIIMOHAIBHOTO SIIEMEHTa MUKPO- H IICK-1
‘ HaHOCHUCTEMBI
5 |Bugs CBY nepeximouareneif # ux | [IpoekTipoBanue QyHKIHOHAIBHBIX 12 |IIK-1,
IIPOEKTUPOBAHUE Y3J10B MEKPOMEXaHUYECKUX CHCTEM B IICK-1
nakete Microwave Office
Htoro 36
8. IIpakTHyeckue 3aHATHS
Conep>xaHne IpakTHUECKUX paboT mpuBeneHo B Tabmume $.1.
Tabmnuna 8. 1 — ComeprxaHue IpakTHIECKUX paboT
Dopmupye
Tpynoe MBI
Ne HazBanwus pasnernos ConepxaHre NpaKTHYECKUX 3aHATHI MKOCTH
(Jac.) |KOMIIETeHII
7074
8 cemectp
1 |Mozemiposanue MukpocucTeM | OCOGEHHOCTH MOIETMPOBAHHS (BHU3UKO- 8 IK-1,
MEXaHHYECKUX KOMIIOHEHTOB MUKPO- U IICK-1
HaHocucTeM. MonenupoBanue QU3UKO-
MEXaHUIECKUX KOMIIOHEHTOB MUKPO- K
HAHOCHCTEM C HCIIOJIB30BAHUEM MOJEIEH
Pa3IMYHBIX YPOBHEH HEepapXuu.
2 | IIpoexrupoBanme CBU Wnentudrkanus mapaMeTpoB MOJEIH. 4 IIK-1,
MHUKPOCHCTEM Pacuernsrit cioco6 onpenenenus IICK-1
IapaMeTPOB MOJEIH IS Pa3IHYHbIX
TEXHOJIOTHYECKUX Y3JIOB.
3 |IIpoextupoBanme CBY Mertons! GOopMUPOBaHHS MAaTEMATHUECKHAX 4 IK-1,
MHUKDPOCHCTEM Mozenel GU3NKo-MeXaHHIECKUX IICK-1
7
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KOMITOHEHTOB MUKPO- 1 HAHOCHUCTEM

CBY MukpocucTeMHBIE
HEPEKITIOYaTEIIH

[Ipumenenue nakera Matlab s
MOZIETIMPOBaHUS (PU3UKO-MEXAHUIECKUX
KOMIIOHEHTOB MUKPO- X HAHOCHUCTEM Ha
MEX-TUCIUIUITHAPHOM YPOBHE.

IIpumenenue nakera Matlab s
MOZIETTUPOBAHUS (PU3UKO-MEXAaHUIECKUX
KOMIIOHEHTOB MHK-PO- Fl HAHOCHCTEM Ha
KOMIIOHEHTHOM YPOBHE

8 IIK-1,
IICK-1

Buner CBY nepeximogareneit u

HUX IIPOCKTUPOBAHHUE

IIpumeneHye nakera Matlab s
MHOT'OBapUAaHTHOTO MOJICTUPOBAHUS
(GHU3UKO-MEXaHUIECKUX KOMIIOHEHTOB
MHKpO- ¥ HaHOocucTeM. [IpuMenenue
naketa Matlab nns moctpoenus
MaKpoMoZIeTIeH (PH3UKO-MEXaHUIECKUX
KOMIIOHEHTOB MUKPO- U HAHOCHUCTEM

10 |IIK-1,

IICK-1

Htoro

34

9. CamocTosiTesibHAs padoTa

Buapsl camocTosTensHOH paboThl, TPYROEMKOCTh U (hOpMUpyeMble KOMIIETEHIUN IIPEACTABIEHE! B
Tabmuie 9.1.
Tabmuua 9.1 - Busl caMOCTOATENBHON pabOThI, TPYAOEMKOCTE U hOpPMHpPYEMBIE KOMIIETEHIIUH

Dopmupy
Tpyno X
” eMble
Buzpl caMOCTOSATENBHON | €MKOC
Ne Hassanus pasgenos DOopMBI KOHTPOJIS
paboThI Th
KOMIIETEH
(gac.)
02078
8 cemecTp
1 | IIpoextupoanme CBY |Iloaroroska 4 |IIK-1, Omnpoc Ha 3aHATHIX,
MHUKPOCHCTEM NIPaKTHYECKUM 3aHITHM, I[ICK-1 | DOx3amen, KommonesT
CEeMHMHapaM CBOEBPEMEHHOCTH
2 |IIpoextuposanme CBY |Ilomroroska k 4 |IIK-1, Omnpoc Ha 3aHATHSIX,
MHKPOCHCTEM NIPAKTUYECKUM 3aHATHIM, IICK-1 Ox3ameHr, KoMmoneut
ceMHHapaMm CBOEBPEMEHHOCTH
3 | CBY mukpocuctemusie |I[loaroroska k 8 |IIK-1, Omnpoc Ha 3aHATHSIX,
IIEPEKIIIOYaTen [IPAKTHYECKUM 3aHSATHAM, IICK-1 | Ox3amen, Kommonent
CeMHHapaM CBOEBPEMEHHOCTH
4  |Benenue. OCHOBHEBIE Hanmcanue pedeparos 13 |TIK-1, Pegepar
IIOAXOABI K IICK-1
IIPOEKTHPOBAHUIO
5 |Bume CBY IIpopaboTka 1 |IIK-1, Omnpoc Ha 3aHATHIIX,
NepeKIIIoYaTelIel M UX | JIEKIIHOHHOIO MaTepraja I[ICK-1 | Ox3amen
IIPOEKTHPOBAHUE
6 | CBY mukpocucremusie |IIpopaborka 1 |IIK-1, Omnpoc Ha 3aHATHSIX,
[EPEKIIOYaTeN JIEKIITMOHHOIO MaTrepuraa IICK-1 |Dx3amen
7  |Beenenue. OCHOBHBIE IIpopaboTka 1 |IIK-1, OKk3ameH
IIOAXOIBI K JEKLIMOHHOIO Marepuaa I1CK-1
IIPOEKTHPOBAHHUIO
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MHKPOCHCTEM JIEKIMOHHOI0 MaTepuaa IICK-1 | Ox3amen
9  |Beenmenue. OcHoBrble | IIpopaGoTka 1 IIK-1, OKk3aMeH
ITOJTXOJTBI K JEKIIMOHHOTO MaTepHaa IICK-1
IIPOEKTUPOBAHHUIO
10 |MogenupoBanue OdopmieHne 0TIETOB 110 4 |IIK-1, Ortyer no maboparopHoii
MHUKpPOCHCTEM 1abopaTopHEIM paboTam IICK-1 | pabore, Kommonent
CBOEBPEMEHHOCTH
11 | MonemupoBanue Odopmienre 0T4ETOB 110 4 |IIK-1, Ortuer no maboparopHoi
MUKPOCHCTEM nabopaTopHEM paboTam IICK-1 | pabore, KommoreHT
CBOEBPEMEHHOCTH
12 | IIpoextupoBarue CBY | OdopmieHHE 0TIETOB MO 4 | IIK-1, Oruer no naboparopHoi
MUKDPOCHUCTEM 1ab0paTOpPHBIM paboTam IICK-1 |pabore, KommoreHT
CBOE€BPEMEHHOCTH
13 |CBY mukpocuctemuble | OQOpMIEHHE OTYETOB M0 4 |IIK-1, Ortder o maboparoproii
IIEPEKITIOYaTEeIIH 71ab0opaTOPHBIM paboTaM IICK-1 |pabore, KommonenT
CBOEBPEMEHHOCTH
14 |Buner CBU Odopmenne 0T9€TOB 110 4 |IIK-1, Ortget no maboparoproit
NEPEKIIoYaTeNed ¥ X | 1abopaTopHbIM paboTam IICK-1 |pa6ore, Kommonent
IIPOEKTUPOBAHHE CBOEBPEMEHHOCTH
Bcero (6e3 sx3amena) 54
15 | IloaroroBka kx sx3ameHy 36 DK3ameH
Hroro 90
9.1. Temsb! pepeparon
L IIb€30pE3NCTUBHEIA JATUHK JABICHHUS
2, CnocoOsI mocTpoenus nuciuieeB Ha MOMC
3. DMD-uurisr
4. I'azoanamm3aropa na MOMC
5. Hcnonszosarne MOMC B 311eKTpUUeCcKHX aKKyMyJIATOpax
6. 3aloMHHAIOIIUE YCTPOKCTBA Ha OCHOBE MEKPOCHCTEM
7 Onrryeckue MEKpPOCHCTEMEI (HHTErpaIbHAS OIITHKA)
8. ®azoBpamarenu Ha ocEoBe MOMC
9. Muxpoasurarenu
10.  Muxponacocs!
11.  MBMC-MukpodhoHs!

12.  Tlewararomue MEKPOTOIOBKH CTPYHHBIX IIPUHTEPOB

10. KypcoBas paGora
He npenycmotpeno PYII

11. PefiTHHroBas cucTeMa 11l ONEHKH yCIIeBAaEMOCTH CTYAE€HTOB

11.1. BanibHbIe OUEHKH IJIS JJIEMEHTOB KOHTPOJIA

Tabnuua 11.1 — BajbHbIe OIEHKH IS 3IIEMEHTOB KOHTPOJIS

M . " MaxkcuMmanpHELH
" aKCHUMaJILHBIMI MakcuManpHbBIH
OIEMEeHTE! yueOHOM 6 6am 3a mepuoz Bcero 3a
JEeSITEIILHOCTH amtHa I-ylo KT ¢ | Gamr 3a Tepron mexny 2KT u Ha ceMecT
Hayana cemectpa | Mexny 1KT u 2KT Y p
’ KOHEI[ cemMecTpa
8 cemectp
KomMmmouent 2 2 2 6
CBOEBPEMEHHOCTH
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%KOHTpOJIBHaSI pabora 4 4

Omnpoc Ha 3aHITHIX 8 10 6 24
Oryet no nmaboparopHoit 8 8 10 26
pabote

Pedepar 10 10
OK3amMeH 30
LHapaCTanmHM HUTOTOM 22 52 70 100

11.2. Ilepecder 6a/1710B B OLEHKH 32 KOHTPOJIbHbIE TOYKH
Iepecaer 6amioB B OLEHKH 3a KOHTPOJBHEIE TOUKH HPEACTABIEH B Tabmume 11.2.
Tabmuna 11. 2 —Tlepecder GaILIOB B OIEHKH 32 KOHTPOJIBHBIE TOUKH
1

Banner Ha nary kOHTpOMBHOH TOUKH Onenxka |
> 90% oT MakcHMaTBHO cymMMbI 6aToB Ha gary KT 5
Ot 70% no 89% oT MakcUMaIBHOM CyMMBI 6aJIOB Ha nary KT 4
Ot 60% 10 69% OT MakCHMaNBHOM CyMMBI 6aJIOB Ha nary KT 3
<60% 0T MakcUManbHO cymMMEI 6asuio Ha nary KT 2

11.3. IlepecueT cymMBI 6217108 B TPAAMIUOHHYI0 U MEKTYHAPOAHYIO OLEHKY

ITepecyer cymmbl 6aioB B TPaIMIUOHHYIO H MEKIYHAPOLHYIO OLICHKY IIPENCTaBIICH B TabiuIe
11.3.

Tabmuma 11. 3 — IMepecuer cyMMEI 6108 B TPaJUIHOHHYIO X MEYKTYHAPOIHYIO OIIEHKY
Hroropas cymma 6asmios,

Onenxka (I'OC) YYHTBIBACT YCIEITHO CAAHHBINA Onenka (ECTS)

9K3aMEH

5 (oT4HO) (3a4TEHO) 90 -100 A (oTm4HO)
85-89 B (ouens xoporo)

4 (xopom1o) (3a4TeHo) 75 -84 C (xoporo)
70 - 74
65 - 69 D (ymoBneTBopuTENLHO)

3 (YIOBIETBOPHTENBHO) (3aYTEHO) e o ——
2 (seynoBeTBOpHTe L HO) (He Hwuxe 60 6amros F (meynoBnerBopuTensmo)
3a4TEHO)

12. Yyeono-meToqmdeckoe n nHpOpMANHOHHOE 0fecHedeHne JHMCIUILTAHBI

12.1. OcnoBHasi 1uTeparypa

1. ILE. TposH. ®yHKumoHagbHas JNIEKTPOHUKA : Y4yeOHOe mocobue // Tomck: ToMmcKuii
TOCYNapCTBEHHBIN YHHBEPCUTET CHCTEM YIIPABICHAS U pamuosnekTporuky, 2012. - 70 c. [DneKTpoHHBIH
pecype]. - http://miel.tusur.ru/images/ﬁles/Uchebno—metodicheskii_kompleks%2Odisciplin/Troyan/Tpo;IH_HE_-
_DyHKUMOHANBHAS_3JIEKTPOHHUKA.Zip

2. M. 3bxos, K.JO. Ocumos. [IpoeKkTHpoBaHrEe M TEXHOIOTHS QJIICKTPOHHOM KOMIIOHEHTHOM
6asbr. OcmoBer CAIIP Synopsys TCAD // Tomck: Tomckuit TOCYAApCTBEHHBIA YHUBEPCHUTET CHCTEM
YIpaBJIICHUS ¥ pa-guodnekTponmkw, 2012. - 76 . [OnexrporHBIA  pecypc]. -

http://miel.tusur.ru/images/ﬁlestchebno-metodicheskii_kompIeks%20disciplin/Zikov/3I>1KOB _JUJT Ocunos_KIO -
_1IuTOKB.zip

12.2. lonmonanTe1bHa% IMTEpaTypa
1. Vuebroe mocobue mo mucnumnne "TeXHOTOrHS HaHOCHCTEM" [Texct] : yue6roe mocobue /
C. II. Tumomenkos, B. B. Kanyrux MunncrepcTBo 06pasoBanus m Hayku Poccmiickoii Qenepanun,
HanmoHanbHEI HCCIen0BaTeTbCKHTI yausepecurer "MHUOT" (M.). - M. : MUDT, 2011. - 200 c. (Hamaue
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B 6ubmaoreke TYCVYP - 1 9k3.)

2. Hamo- m MuxpocucTeMHas TexHuKa. OT HCCIENOBAHMH K paspabotkam : COopHHK cTaTeit /
pen. IL I1. Manenes. - M.: TexHocdepa, 2005. - 589 c. (Hammune B 6ubmmorexe TYCYP - 6 9K3.)

3. Ousuka MEKPOCHCTEM : y4eGHOe mocoGue I By3os / B. A. I'pumaun, B. I1. Oparynos. -
Hosocubupck : HI'TY, 2004. - Y. 1. - 415 c. (Hanuure B 6ubmiorexe TYCYP - 10 9K3.)

4. A.A. Xuransckuii. [IpoekTupoBanue u KOHCTPYMpPOBaHHE MHKpOcXeM: YuebHoe mocobue //
Tomcx: TYCVP, 2007. -195 c. [DnmextpommENf pecype]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Jigalsky/ Kuransckuit_AA_- TTuKHUMC.zip

12.3. YaeGHo-MeToqu9ecKoe MOCOGHE 1 MPOrpamMMHoOe o0ecIedeHue

1. KIO. Ocumnos, ILE. TposH. ITpr60pHO-TEXHONOIHIECKOE MozenupoBanue: MeTomuueckue
yKasaHHs 10 BBIIOJHEHWIO JabOpaTOPHBIX pa0oT M CaMOCTOSTENHHOM pabore. // Tomck: Tomckwit
TOCYNapCTBEHHBIM YHUBEPCUTET CHCTEM YIIPABICHHUS H PamuosIeKTpOHUKH, 2012. — 24 c. [DneKTpoHHbI
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%ZOdisciplin/Troyan/Tpo;IH_HE_OCHHOB_KIO_—_HTM.zip

2. CampauxoB A.C. MogenupoBarue u IIPOCKTHPOBAaHUE TIeTePOCTPYKTypHEIX CBY MUC
METONMICCKHE YKa3aHUs II0 ayIUTOPHBIM IIPAKTHIECKUM 3aHATHSIM B CAMOCTOSTELHOM pabote // Tomck:
ToMmckult rOCymapCTBEHHBIN YHEBEPCHTET CHCTEM YOpaBIIEHUS U pamguosnekTporukHd, 2013. - 35 c.
[O7eKxTpoHHEIT pecypc]. - http://miel.tusur.ru/images/ﬁ1es/Uchebno-metodicheskii_kompleks%20disciplin/Salnikov/
Casnbaukos_AC_-_Mulll'CBUMUC.zip

3. 3bikoB JI.JI. IIpoekTHpOBaHHE W TEXHOIOIHS SNICKTPOHHOM KOMIIOHEHTHOM 6a3bpl: YueOGHO-
METOIMIECKOE II0COOHE 110 ayTUTOPHBIM NPAKTHIECKHAM 3aHATHIM ¥ CAMOCTOSTENEHOM pabote. — Tomck:
Tomckuii rocynapcTBEHHEIH YHMBEPCHTET cHCTEM YOPaBIEHUS W paavodnekTporumku, 2012. — 50 c.
[Onexrponnbmi pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3bixon _JUL Ocunos_KIO_-_IIuTIKB.zip

12.4. base1 naHHBIX, HHGOPMALHOHHO CIPAaBOYHBIC H IIOUCKOBBIE CHCTEMBbI
1. «EmuHoe OKHO gHoCTyma K 06pa3soBaTeTBHBIM pecypcam» [ONeKTpoHHBIA pecypc]:
MH(pOPMAIMOHHAS CHCTEMA. — Pexum nocryna: http://window.edu.rw/
2. «Haywno-06pa3oBarensHbiii nopran  TYCYP»  [OnexrpoHHBIH pecype]:  Hay4yHO-
00pa3oBaTeIbHbI IOPTANl YHEBEPCHTETA. — Peskmm nmocryna: http://edu.tusur.ru/

13. MartepuaisHo-TexHIIeCKOE 06eCHedenne QU CIHIIHHbT
JI1% peanmsamyy [pOrpaMME!l y4eGHON HCIAILIAHEL TpeOyeTCsl aymuTOpHs, OCHANICHHAS
MYIETHMEIMHHBIM IIPOCKTOPOM; JUTA Peali3aliy 1abopaTopHBIX PaboT — KOMITBIOTEPHEIH KITacc.
Tpebyemoe nporpammuoe obecneyenue:
1. IIporpaMma MOZEIMPOBAHHS ITEKTPAIECKHX CXEM Qucs
2. YHUBEpCATBHBIH [IAKET MATEMaTHYECKOTO AHAIH3A U MoznenupoBanus Matlab

14. ®ong oueHOYHBIX cpegcTB
DOHII OUEHOYHBIX CPEJICTB IIPHBENCH B IIPUIIOKEHUH 1.

15. MeToanyeckue pekoMeHIaAMHH 10 OpraHU3alMU U3y9eHUs U CIHAILTHHBI
ITocemenue nexuuii SBIAETCS 06SI3aTETBHBIM.
YcnoBreM mOmycKa K 9K3aMeHy SBISIETCS BBINONHEHHE BCEX 1ab0paTopHLIX paboT ¥ 3ammTa
pedepara.
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Ilpunoxenue 1
MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH P®

®enepaibHOE roCyIapCTBEHHOE GIONKETHOE 00pa30BaTeTbHOE YUPeKIeHHE BLICIIEro oOpazoBanus

«TOMCKHUH I'OCYIAPCTBEHHBIM YHUBEPCUTET CUCTEM
VIIPABJIEHH U PAJTUOSIEKTPOHUK U »
(TYCYP)

——YTBEPXJIAIO
IIpopeKTop 1o y4e6Hol pabote

/s O I1. E. Tposta
Aty Y 207/ r.

OOH/T OIIEHOYHAIX CPEJICTB I1O YUEBHOM JUCIIUIUIVHE
MopnennpoBanue B IPOeKTHPOBAHAE MHKPO- H HAHOCHCTEM

YpOBeHb OCHOBHO# 06pa3oBaTebHON Iporpammsr: Bakatagpuar

Hanpagpienue moarotosku (cnermansaocTts): 11.03.04 JJIEKTPOHHKA H HAHOIJIEKTPOHHKA
Ipoduie: MAKpP03J1eKTPOHHKA M TBEPIOTENLHAS 3 IeKTPOHAKA

@®opma 00ydyeHHS: O9HAS

OQaxynprer: ®IT, PaKyAbTET TEKTPOHHOMN TEXHHKHA

Kagpenpa: @3, Kadenpa dpusmaeckoii 3;1eKTpoHHKH

Kypc: 4

Cemectp: 8

VuebnsIi man Habopa 2014 roxa

Pazpaborunku:
— JouerTt xad. @3 Camprukos A. C.

Ox3aMeH: 8 cemecTp

Tomck 2016
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1. Beenenue

@ony onerounsIx cpencts (POC) ABIETCS IPAUTOKEHIEM K pabodelt mporpaMMe AMCIUIIIMHEL
(MPaKTHKH) W IPEACTABISIET COGOH COBOKYIHOCTH KOHTDPOTHHO-H3MEPHTEIBHBIX MaTEPHATOB (THmoBbIe
3a]1a99 (3a/1aHIsT), KOHTPOJIBHBIE PAGOTEI, TECTEI ¥ JIP.) X METONOB X HCTIONB30BAHS, IPEIHA3HAIEHHBIX
AL I3MEPEHHSA YPOBHS JOCTIDKCHUS CTYIEHTOM YCTaHOBICHHBIX PE3YIIETATOB OOy UEHYS.

©OC no mucuummEe (MPAaKTHKE) MCHOIB3YeTCS NP TPOBEICHHH TEKYIIErO KOHTPOISL

yCI€BaCMOCTH U HpOMe)I(YTO‘HIOfI aTrTeCTalliy CTYJICHTOB.

llepedeHs 3aKpeTTeHHbIX 3a MUCLUILTARON (IIPAKTHKOM) KOMITETEHIHi IIpUBEIEH B Tabmuie 1.
Tabnuna 1 — TlepeyeHs 3aKperuIeHHBIX 32 IUCIAIUINHON KOMIIETEHITHI

Kon

DopMyIupOBKa KOMIETEHIINN

Otansl GOpMHUPOBAHUS KOMIIETEHIIHIH

IICK-1

CIIOCOOHOCTBIO BJIaCTh COBPEMEHHBIMHA

METOOaMHu pacyeTa u IIPOCKTHPOBAHUA 15 KI1 (11511

MHUKPOSJIIEKTPOHUKH U TBep,Z[OTCJIBHOI)'I

JJICKTPOHHKH, CIIOCOOHOCTERIO K BOCIIPHUATHIO,

pa3pa60TKe n KpHTH‘ICCKOfI OIICHKE HOBBIX
CIIOCO000B MX IIPOCKTHUPOBAHM L

JloiDkeH 3HATh — BUABI U YPOBHH
abCTpaKIUK MaTeMaTHIeCcKUX MOZeTIei
MHUKPOCHCTEM U UX KOMIIOHEHTOB;
CIIOCOOBI IPECTaBIEHHS MEXaHMIECKIX
CHCTEM B BHJIE JNEKTPUYCCKUX aHAJIOTHH;
IPUHINIEL QU3HIECKOTO MOETUPOBAHUS
MHKPOCHCTEMHBIX 00BEKTOB;

JloIDKeH yMeTh — IpOBECTH
MOJICTHPOBAHNE MUKPOCHCTEME] U €&
0JI0KOB Ha Pa3HEIX YPOBHSX abCTPaKIHK;
COCTaBUTE MOJIEIb MUKPOCHCTEMEI B BUJIE
9KBUBAJICHTHOM CXEMBI; CTPOUTE MOIEIH
SNICKTPOHHBIX KOMIIOHEHTOB

JIOIDKEH BlIaneTh — HaBBIKaMHU PaGOTEL B
nporpammax 3D ¢usmgeckoro
MOZEITUPOBAHHS;

IIK-1

L

CIIOCOOHOCTBIO CTPOUTE IIPOCTEHIIIE
(usr9eckue 1 MaTeMaTHYeCKHE MOIENH
pubOPOB, CXeM, YCTPOHCTB U YCTAaHOBOK

JJICKTPOHUKHU U HaHOJJIEKTPOHUKH Pa3JInYHOIO

(PYHKI_II/IOHEUILHOT O Ha3HA4YCHUs, a TaKXKe
HCIIONIE30BaTh CTaHIApTHEIE IIporpaMMHBIE

CpCACTBa UX KOMIBIOTEPHOI'O MOZEIHPOBaHUs

JloJDKeH 3HaTh — IPUHIAIIE] PaGOTEI
OCHOBHBIX KJIACCOB MUKPOCHCTEM; OCHOBEI
TEXHOJIOTUH U3TOTOBJICHUS MUKPOCHCTEM;
OCHOBHBIC IIOAXOBI K IPOEKTHPOBAHHIO
MHUKPOSJIEKTPOMEXAHUIECKUX CHCTEM;
OCHOBHEBIE KOHCTpyKinu CBYU
MHUKPO3JIEKTPOMEXAHUIECKOIO
IIEPEKITIOYATE]IS;

JomkeH ymets — paccunthiBats CBU
MHKPOIJIEKTPOMEXaHUIE CKHU I
IEPEKITIOYaTe b,

JloIDKeH BafeTh — HaBBIKAMHU
IIPOEKTUPOBAHUS IIPOCTHIX CXEM
YIPaBICHUSA MUKPOCHUCTEMAMH; HABBIKAMH
PaboTEI B CHCTEMaX aBTOMATH3HPOBAHHOTO
IIPOEKTHPOBAHUS MUKPOCUCTEM;

Obmpe XapakTepHCTHKY IIOKa3aTenelf W KPHTEPHEB OIEHHBAHUA KOMIIETCHIIME Ha BCEX 3Tamax
NIPUBENEHE] B Ta0uIe 2.

Tabmuna 2 — O6mume XapakTepUCTHKY [TOKa3aTeNel i KPUTEPUCB OIIEHUBAHUS KOMITETEHITHH 110 3Tanam

Iloxasarenu u

— 3Harh YMmets Brnanets
Ornuyno (BeIcokwmit | OGnanaer bakTuueckumy | O6TamaeT IHATA30HOM Kontpomipyer pa6oty,
YPOBEHE) U TEOPETUIECCKUMHU IIPaKTHYECKUX YMEHHUH, IIPOBOJUT OIICHKY,

3HaAHMSAMH B IIpeenax TpeOyEMBIX VISl PA3BUTHSL | COBEPIIEHCTBYET ASHCTBHS
H3y4aeMoi o0acTu ¢ TBOPYECKHUX PEIICHHUIH, paboTh
B ITIOHMMaHUEM TPaHHI] abcTparupoBanus
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IPAMEHUMOCTH pobiiem
Xopomo (6a3osii | 3HaeT GakTel, IpEANUIEL, | OGNamaeT IHATa30HOM Beper orBercTBeHHOCTS 32
YPOBEHB) IIPOLIECCHI, 00TIHE IIPaKTHYCCKUX YMEHUM,  |3aBepIUcHME 3a1a4 B
IIOHATHS B IIpeaesax TpeOyeMBIX IJIA PEIICHNs | HCCIIEIOBAHM,
u3ydaeMoi o0macTu OIIPEIETICHHBIX IIPOOJIEM B | IPUCIIOCAOIIMBAET CBOE
007IacTH HCCleOBaHMS IIOBEZIEHUE K
00CTOATENBECTBAM B
pemennn npobiaem
VYrosnerBoputensa | O6nanaeT 6a30BbME Obnanaet oCHOBHEIME Pa6otaet npu mpsamom
0 (OpOTOBEIi OOIMMH 3HAHUAMU YMEHHUAMH, TPeOYEMBIMA | HAOIONCHIH
YPOBEHB) JULS BBIIOJHEHUS IPOCTHIX
3amaq

2 Peanmmzanusa KomMmeTeHumin

2.1 Komnerennus IICK-1

IICK-1: cocOGHOCTBIO BNANIETh COBPEMEHHBIMH METONAME pacyeTa M NpOEKTUPOBAHHUS H3ZCIIUM
MUKPOSIICKTPOHMKH M TBEPAOTECIbHON IIEKTPOHUKH, CHOCOOHOCTBIO K BOCHPHATHIO, paspaGoTKe H
KPUTHYECKOM OIEHKE HOBBIX CIIOCOGOB UX IPOEKTHPOBAHHSL.

Jis bopMHpOBaHHS KOMIETEHIUH HEOOXOIEMO OCYIIECTBHUTH PSII 9TAIIOB. DTalbl HOPMUPOBAHUS
KOMICTCHIMH, NPHMCHICMBIC I 3TOr0 BHMbl 3aHATHA H HCIONB3YEMBIE CPEICTBA OIEHHBAHIL
IIPEICTaBIIEHB] B Ta0mue 3.
Tabnuna 3 — OTans! GOPMUPOBAHUST KOMIIETEHITUH 1 HCIIONIB3yEMEIE CPEICTBA OICHHUBAHMS

MHKPOCHCTEM; 3HAECT
OCHOBBI TEXHOJIOTHH
HU3rOTOBJICHUSA
MHKPOCHCTEM; 3HAET
OCHOBHBIC IIOAXOOBI K
IIPOCKTHPOBAHUIO
MHKPODIJICKTPOMEXaHHUYEC
KHX CHCTEM; 3HAET
OCHOBHBI€ KOHCTPYKITUA
CB4
MHKPOIJICKTPOMEXaHHUYECK
OT'0 IEPEKI0YaTEII;

KUK IIEPEKIII0YaTelib,

Cocras 3Hare VYMeTh Bnanets
Conepxxanue 3HAET MIPUHIMIEI paboOTEl | yMeeT paccunThBaTh CBYU BJIAJCET HABLIKAMU
3TaIlOB OCHOBHBIX KJIACCOB MHKDPO3JIEKTPOMEXaHAYIEC

IPOEKTHPOBAHUS IIPOCTHIX
CXEM YyTIpaBJICHU
MHKPOCHCTEMAMH;
BJIaJIceT HaBBIKAMHU
paboTeI B cucTEMAX
aBTOMaTU3UPOBAHHOIO
IIPOEKTUPOBAHHUS
MHUKPOCHCTEM;

Bunr! zausTuit

e [lonroroska k
9K3aMeHy;

e CamocrosgrensHas
pabora;

e Jlekiuu;

e lHTepakTHBHEBIE
JICKIIHH;

e CamocrosTenbpHas
pabora;

¢ Jlaboparopusie
3aHATHUS;

e IIpaktuueckue
3aHATUS,;

e HMHTepakTuBHEIE
JIEKITHH;

e llHTepakTHUBHEIE
7ab0paToOpHBIE 3aHATH,
e MHTepakTuBHEIE
NPAaKTHYECKUE 3aHATHS;

¢ CamocrosTensHas
pabora;

e JlaGoparopusie
3aHATHS,;

e VHTepaKkTUBHEIE
1ab0paTOPHBIE 3aHATHS;
e HuTepakTuBHEIE
MIPaKTHYECKUE 3aHATHUS;

Hcnonb3yemele
cpencTsa

e KonTtponbHas paboTa;
e Ompoc Ha 3aHATHIX;

e KonTponsHas pa6ora;
e Otuer o

e OTtyer o
JabopaTopHoit paboTe;
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OLIEHUBAHUS e Pedepar; nabopaTopHO# pabore; !
e DK3aMeH; e Ormpoc Ha 3aHATHIAX;
e DK3aMeH; J

DopMynMpOBKa IOKa3aTeNeifl W KPUTEPUEB ONEHMBAHMS NAHHOM KOMIETEHITHH IIpUBEJICHA B
Tabmure 4.
Tabmuna 4 — IToka3arenu ¥ KpUTEPUH OLCHUBAHUS KOMIETEHIAH Ha 3TAlax

Cocras 3HaTh YMeThb Bnanets w
OTmurgnHo ® 3HAET OCHOBHEIE ® yMeEeT pacCUHUTHIBATh ® BJIaJIeCT HaBBIKAMU

(BBICOKHI YPOBEHB)

IIOIXOIBI K
[IPOEKTUPOBAHUIO MUKPO-
JIIEKTPOMEXAHUIECKUX
cucTeM; PH3HYEeCKH
apryMEeHTHPYET BBIOOD
MaTeMaTU4deCKOM
MOJETIH; apryMEHTHPYET
BBIOOP KOHCTPYKIIMA
IIPOEKTUPYEMOTO
IpubOpa; HOHUMAET
CBSA3b MeX1y (u-
3UYECKUMHU IIapaMeTpaMu
00BEKTOB U
EKTPUIECKUMHU
napaMeTpaMy IpuOOpOB;

CB4
MHKPO3JIEKTpOMEXa-
HUYECKHAN
IIEpEKIIOYareb,
CBOOOIHO IIPHMEHSET
METOBI IPOEKTUPOBAHHS
MHKDOCHCTEM;

IIPOEKTUPOBAHUS
IPOCTHIX CXEM
yIIpaBIeHUS
MHKDPOCHCTEMaMH;
JEMOHCTPHPYET
CIIOCOOHOCTH KOPPEKTHO
CMOJIETUPOBATh
HapaMeTpbI
pa3paboTaHHOro
YCTpPOMCTBA;

Xopomo (6a30B51H

® 3HACT IIPHUHITUIIBL

® CaMOCTOSATEIIBHO

® BJIAZCET HaBbIKaMU

koHcTpykimu CBY
MHKPO3JIEKTpOMe-
XaHUYECKOTO
IIEPEKITIOYATEIS;

MIPOTPaMMHEIE CPEICTBA
B COOTBETCTBHH C
YKa3aHUSIMH K
n1abopaTopHO# paboTe;
YMEET NIPENICTaBIIATE
PE3YNIbTaTEL B BHIE
oTYera;

YPOBEHb) PpaboThI OCHOBHEBIX II0A0UpaeT HeoOXOMUMEIE | pabOTH B CHCTEMAXx
KJIaCCOB MUKPOCHCTEM; [IpOorpamMMHEIE aBTOMAaTU3UPOBAHHOIO
3HaeT OCHOBEI HHCTPYMEHTHI JUII IIPOEKTUPOBAHUS
TEXHOJIOTHH pa3paboTKu MHKPOCHCTEM; CIIOCOOEH
HM3TOTOBIICHHS MHKPOCHCTEM; KJIacCU(pHUIIUPOBATE
MHKDPOCHUCTEM; IPHAMEHAET HETUTIOBBIX YCTPOMCTBA MUKPOCH-
OIIpENEIIeT METOIbBI IIOXOMBI K CTEMHOM TEXHHUKH;
[IPOEKTUPOBAHMUS IIPOEKTUPOBAHKIO
OCHOBHBIX KJIACCOB MHKPOCHCTEM;

MHKPOCHUCTEM; OIIPENEIIET OCHOBHEIE
apryMeHTHPYET BEIOOD BAIBI QU3AIECKUX
IOIX0J1a K B3aMMOIECHCTBUM B
IIPOEKTUPOBAHUIO Pa3HBIX THIIaX
YCTpPOMCTBa; MHKPOCHCTEM;

YIOBNETBOPUTENEH | o pmaer OIIpENEICHUS ® yMmeeT paboTaTh co ® BIaJeeT

0 (TIOpOroBEIA OCHOBHBIX ITIOHATHH B CIIPaBOYHOH TEPMUHOJIOTHEH B

YPOBEHB) 00IaCTH MHKDPOCHCTEM; JIUTEPATYPOit; NIPEIMETHOH 001acTH
3HAET OCHOBHEIE HCIIONB3yeT 3HAHUS; BIIAJEET

HaBBIKAMU IIPAKTH-
YECKOU paboTEI ¢
HHCTPYMECHTAMH
MOJIIETTMPOBAHHMS B
obbeMe, He0OXOTUMOM
JUI BBITTOJTHEHHUS
J1abopaTOpHOH paboTHI;

2.2 Komuerennus ITK-1
IIK-1: cnoco6HOCTEIO CTPOHTH NpocTeiie pU3NIECKIE U MATEMATHYECKHIE MOIEIH IpuboOpOB,
CXE€M, YCTPOMCTB M YCTAHOBOK OSIEKTPOHHKH M HAaHOSIEKTPOHUKH Pa3IHYHOr0 (PyHKIHOHAIBEHOTO
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Ha3Ha4YCHUA, a TaKXE€ HCHOJIL30BaATh CTaHJAapTHBIE MIPOrpaMMHEIE CPpEACTBA KX KOMIBHOTEPHOIO

MOZICIUPOBAHHU.

Jns GopMHUpOBaHUS KOMIIETEHITHH HEOOXOMIMO OCYIIECTBHTb P/l 3TAOB. DTanbl GOPMUPOBAHKSL
KOMIICTCHIMH, NPHMCHSAEMBIE IJI1 3TOr0 BHIBI 3aHATHH M WCIOJNB3yeMble CPEICTBA OIECHHBAHMIS
[IpeACTaBIIeHBI B TAOIHIE 3.
OpPMHPOBAHHs KOMIICTCHIUH ¥ HCIIOIb3yeMBbIE CPEICTBA OLCHUBAHMS

Tabnuna 5 — Dtansr

MaTCMaTH4YECKUX MOJIENIen

MUKPOCHUCTEM M UX
KOMIIOHEHTOB
3HAET CIIOCOOBI
NpEACTaBICHUS

MEXaHHYCCKHUX CUCTEM B

BHJIE JIEKTPUUCCKHX
aHAJIOTHUH
3HAET IPUHIIAIIEI

bu3IIeCcKoro
MOJIETUPOBAHHUS
MHKPOCHCTEMHEIX
00BEKTOB

MHKPOCHCTEMBI U €&
OJIOKOB Ha pa3sHBIX
YPOBHSX aOCTpakIuu

YMECT COCTaBUTH MOJIEIIb

MHUKPOCHCTEMBI B BUJIE
SKBUBAJIEHTHOM CXEMEIL
YMEET CTPOUTH MOIEIH
SJICKTPOHHBIX
KOMIIOHECHTOB

Cocras 3Hare YMeTs Brnagers
Conepxanue 3HAET BUJBI U YPOBHHU YMEET NMPOBECTH BJIaJlcET HABBIKAMU
3TaIloB abcTpakiun MOJIETTUPOBaHUE paboTHI B iporpammax 3D

busmyeckoro
MOZIEIUPOBAHUSL

Bune! 3aggTuit

e [loaroroBka k
9K3aMeHy;

e CamocrosTenpHas
pabora;

e Jleknum;

e lIHTepaKTHBHEIE
JICKIHH;

e CamocrosTensHas
paborta;

e JlaGoparopusie
3aHATHS,

e IlpakTiueckue
3aHATHS,

e lHTepakTUBHEIE
JIEKITUH;

e lHTepakTUBHBIE

JIa60paTOpHBIe 3aHATHIA,

e MHTepakTuBHEIE
IPaKTUIECKUE 3aHATHS;

e CamocrosTensHas
paborta;

e JlaGoparopHsle
3aHATHS,

e lHTepakTuBHEIE

71a60paTOPHBIE 3aHATHS;

e HHTepakTuBHEIE
NPaKTUYECKUE 3aHATHS;

Hcnonesyemsre e KonTpombHas paGorta; | KorTponeuas paGora; | e Oruer mo
cpencTea e Onpoc Ha 3aHATHIX; e Otyer 10 naboparopHoi pabore;
OLICHUBaHUS e Pedepar; J1abopaTopHO# paboTe;
e DK3aMeH; e Ompoc Ha 3aHATHAX;
B e DJK3aMeH;

]

DopmynMpoBKa IOKasaTened Hm Kp

Tabmuue 6.

Ta6Jmua 6 — Ilokazarenu u KPHTEPUH OLICHUBaHUSI KOMIIETCHITNY HAa dTarax

HNTCPUEB OLCHUBAHUA JaHHOM KOMIICTCHIIMM IIPHBEICHA B

Cocras

3HaTh

VYMmeTs

|

Brnaners

]

Otnugno
(BBICOKHII YPOBEHE)

|

3HAET CIOCOOBI
NIpENCTaBICHUS
MEXaHUYECKHX CHCTEM B
BH/JIE DIIEKTPHYECKUX
aHAJIOTHI;

IIOHHMAET CBSA3b MEXIY
IapaMeTpaMu MOZIENH U
duzryeckumu

CBOOOIHO IIPUMEHIET
METOMBI PEIICHH
HETHIIOBBIX 3a/1a4;
YMEET IIPOBECTH
MOJIETMPOBAHME
MHUKPOCHCTEMEI U €€
OJI0KOB Ha pa3HBIX
YPOBHSAX a0CTpaKIuu;

BJIaJICET HAaBLIKAMHU
PaboTHI B mporpaMmax
3D dusuveckoro
MOZIETTUPOBAHHUS;
CIIOCOOEH OIIEHUTH

OLIMOKY MaTeMaTHdecKoi

|

MOJIEIIH;
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XapaKTEPUCTUKAMHA

YMEET COCTAaBUTH MOJCIIb

MOZETTUPOBAHI MHUK-
POCHCTEMHBIX 0OBEKTOB;
3HAeT OCHOBHBIC
MaTeMaTHYECKHA METOIBI
(bopMaTEHOTO
MOJETUPOBAHUS;

IIpOrpaMMHBIE CPEACTBA
B COOTBETCTBHH C
yKa3aHUSIMH K
naboparopHoii paborte;
yMeeT 0QOPMHUTH
PE3YNBTaTHI B BHJIE
oTy€Ta

3JIEKTPOHHBIX MUKDPOCHUCTEMBI B BHJIE
KOMITOHEHTOB SKBHUBAJIEHTHOU CXEMEI,
MHUKPOCHCTEM;
du3mgecKu
apryMEHTHUPYET BBIOOD
THUIIAa MaTeMaTH4IeCKOM
MOJIEITH;
Xopomo (6a30BBIi | 3HAET BUIBI ¥ YPOBHH a0- | CaMOCTOATEIIEHO crocoOeH
YPOBEHb) CTpaKIuH OAOMPAET HEOOXOMUMBIE | KIIaCCHPHUIIUPOBATE
MaTeMaTH4eCKUX HHCTPYMEHTAIBHBIC MaTeMaTH4YeCKue MOJeIIn
MOJIeJIeit MUKPOCHCTEM M | CPEJICTBA PEIICHNS 3aad | U BHIOpaTh TpeOyeMEle B
UX KOMIIOHEHTOB; MOJIETHPOBAHHS JaHHOH 3a/1aue YPOBECHb
HMEET NPENCTABIECHNE O | MHKPOCHCTEMHEIX abcrpakimm;
MOJZIETTUPYEMBIX 00BEKTOB;
(Gu3HYecKHX Iporieccax; | yMeeT CTPOUTEH MOJEIH
apryMEHTHUDYET BBIOOD U | 3JIEKTPOHHBIX
IITaH IPOBEACHUS KOMIIOHEHTOB
MOJIETUPOBAHUS;
VIOBIETBOPUTENBH | JaeT OmpeaeIeHus yMmeeT paboTars co BJIaJI€€T TEPMHUHOJIOTHEH
0 (IOpOTOoBHIi OCHOBHBIX TIOHSTHIA, CTaHIapPTHHIMHU B IIpeIMETHOU 00NacTu
YPOBEHbB) 3HAET IPUHITAIIBI MOJIETISIMH; 3HAHUS;
buzngecKoro HCIIOJIE3YET BJIa[Ie€T HaBBIKAMHU

IIPaKTAYECKOH paboThI ¢
HHCTPYMEHTAMH
MOJICIIUPOBAHHUS B
obbeMe, He0OX0IMMOM
JUISL BEIIOJTHEHHS
nabopaTropHO# paGoOTEI

goind G o B LB R =

3 TunoBbIe KOHTPOJIbHBIE 32 AHUS

A1 peaym3anyyl BBILENEPEINCICHHEIX 3a1a9 00YIeHHs HCIOJB3YIOTCS THIIOBEIE KOHTPOJIBHbIE
3a[aHus MM MHBIe MaTepuaibl, HEOOXOMUMBIE I OLCHKU 3HAHUM, YMEHHUH, HABBLIKOB U (WIIM) OIIBITA
NEATETIPHOCTH, XapaKTePU3YIOMIUX JTambl (OPMUPOBAHHS KOMIIETEHI[MH B IIPOLECCE OCBOCHHS
00pa3oBaTeIbHOM IPOrPaMMEL, B CIIEAYIONIEM COCTABE.

3.1 Tems1 pedeparon

9. Muxponsurarenu

10.
11.

MuxpoHacocsr
MOSMC-muxpodons!

IIpe30pE3UCTUBHBIN NATUHK JABICHHS
Cnoco0rI mocTpoenus aucmiees Ha MOMC
DMD-4urrer
I'azoananuzaropa Ha MOMC
Hcnonezosarue MOMC B 3/IeKTPHYECKIX aKKYMYIATOPAX
3amoMHHAIOIIIE YCTPOKCTBA Ha OCHOBE MEKPOCHCTEM
Onrudeckrne MEKPOCHCTEME] (MHTErPAIbHAS OIITHKA)
®azoBpamareny Ha ocHoBe MOMC

12. Tlewararomye MEKPOTOJIOBKY CTPYHHBIX IPUHTEPOB

3.2 TemMbI OIPOCOB HA 3aHATHAX

— Ilepexmouarenu ¢ Beicoko# m3omsmueii. Ilepeximodareny M1 METEMETPOBOIO JMANA30HA
BOJIH. [lepeximrouaTe s ¢ MeTaJUTHYIeCKOi MeMOPaHOH.

— TpeboBanus K IEKTPOCTATHYECKOMY BO3NEHCTBIIO. UHCIEHHOE MOMENMPOBAHIE IAPAMETPOB
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nepekimoyarens. OnpeneneHne BHOCHMBIX OTEPh M H30JIAIUY IEPEKITIOYATENS.

— Bsenenue. Ilpuniumner paGoThl ¥ ONpENENSIONKE TapaMeTPhl MEKPOCHCTEMHEIX IIPHOGOPOB.
Bnusuwe oxpyxarome# cpembl. Buasl MEKPOCHCTEMHEIX NepeKIFodaTeNcf. ACIeKTsI IIPOEKTUPOBAHUE
MHKDPOCHCTEMHEBIX ITEPEKITIOYATEIEMH.

— Ilpencrasnenue B BUIE COCPENOTOUCHHBIX IEMEHTOB. JIByXNoMIOCHHKY. [IpuMeHerre 3aKkoHa
Kupxroda B MukpocucTemax. QPopMyIHpOBKa TUHAMUYECKHX YPABHEHHIA. ITpumMepsr MomeTHpPOBaHHS.

— Beenmenne. Uto Takoe MHKpPOCHCTEMBI M HX IpHMeHEHHe. [10i-XOmbl K IIPOEKTUPOBAHUIO
MHKDPOCHCTEM. YDPOBHU MOJICITHPOBAHUS.

3.3 DK3aMeHalHOHHbBIE BONPOCHI

— 1. MukpocucteMsl (MHEKpPOSIEKTPOMEXaHUYECKAE CHCTeMbI). Hasnauenwe, O0COOEHHOCTH,
npumepsl. 2. IIoHATHE O NPOEKTHpOBaHMM. OTAlbl MPOEKTHPOBAHMA. 3. Maremarddeckas MOIeNb:
IOHATAE, BUIBIL, CBOMCTBA. 4. MoznenvpoBaHHe MHKPOCHCTEM Ha (u3mdeckoM ypoBHE. OcoGeHHOCTH
HCTICHHBIX MCTOOB MONIETAPOBAHHS. 5. TeXHONIOTHH H3TOTOBIEHHS MEKPOCHCTEM, CXOICTBA ¥ PA3THIAS
¢ TpamunuoHHbME TexHONMormsmu MC 6. BU mepexmouarenu (xiroun). HasHadeHHe, OCHOBHBIE CXEMBEI
Bkmoyenus, SPST u SPMT. Xapakrepuctuku. 7. BY MOMC mepekitrouateny: 0CHOBHbIE KOHCTPYKITHH
(ue menee 4-x). 8. Hanéxuocts BU MOMC. ®axtops! HagéxHOCTH. Hamexaocts SPDT cxeMsr IIpEEMO-
nepeznaromero Moxyis 9. BY mepeximouarenu Ha pin-muogax u Tpamsuctopax. 10. DieKTpocTaTHuecKuit
aKTHOATOp: NPHHIMI DPaOOTHL, SKBHBAIEHTHAs MOJCIb, CpaGaThlBaHHe (CXIIOLBIBAHHE miacTuH). 11.
BoccraHoBneHre SKBHBATEHTHON CXEMBI 110 M3BECTHEIM Y-IapaMeTpam (9KCTpAKITHA).T0 TPAH3UCTOPOB
12. Moznenu acCHBHBIX 37IEMEHTOB: PE3UCTOPA, KOHAEHCATOPa, KATYIIKH HHIYKTUBHOCTH, II/IT muona 13.
Metozn 3NEKTPHYECKHX CXeM 3aMelleHds (NMEeKTPOMEXaHWIeCKIX aHaJIOTMH) IpPHU MOJCTMPOBAHUI
MOMC. 14. Cxemel 3amemeHus. DHeprus u KosHeprus. OGOGLICHHBIH pe3nucTop, 0600IIeHHbIH
KOHJEHCATOp, 0000MIEHHas HHIYKTHBHOCTH (MHEPTHOCTE). 15. CXeMsl HU3MEPEHUS EMKOCTH B EMKOCTHEIX
AKCEJICPOMETPax W JPYIHX MUKpPOCHCTeMax 16. EMKOCTHEBIE aKcenepoMeTphl: IIPHHIAIIEI pabOTHI, CXEMBI
3aMCIICHUS, XapaKTEPUCTUKH 17. M3MepeHue MONOKEHHS Tela ¢ MOMONIBIO H3MEPEHHS EMKOCTH B
MOMC: CTpYKTyphI X COOTHOIIEHHS.

3.4 TeMBbI KOHTPOJILHBIX paboT
— 4. Hacoc pousBomuT OCTOSHHEI IIOTOK BOABI B TEYEHHE BCEX CYTOK M HAIIOTHAET IUCTEPHY.
YpOBEHB BOJIEI B IIUCTEPHE H3MEHSETCS B T€UCHHE IHS, B 3aBUCHMOCTH OT €& norpebnenus. [Ipencrassre
OKBHBAJICHTHYIO CXeMy, KOTOpas OIHMCEIBACT TaKOe IOBelNeHHe cucTeMbl. OGocHylTe BEIGOD
SKBHUBAJTIEHTHBIX JIEMEHTOB UL HACOCA, IIUCTEPHEI U OTPEOUTENEH BOIBL.
— 3. CocraBsTe cucTeMy ypaBHEHHI COCTOSHHS JUIA CXEMEI, IPEJICTABIEHHOM B 3amade No2.
— 2. CocraBbTe ypaBHEHHE, OIFCHIBAIONIEE KOMILIEKCHYIO nepenarounyio ¢ysxnuio 11(s)/V(s)
JULs S5KBUBAJICHTHOW CXEMBI, IIPEACTABICHHOM Ha PHCYHKE.
— 1. CocraBbTe >KBMBANEHTHYIO CXeMy JUIi MEXAHHMYECKON CHCTEMEL, IIPENICTAaBICHHON Ha
PHUCYHKE
3.5 Temn1 1aGopaTopHBIX padoT
— lIpoextrpoBanue (yHKIMOHANBHEIX Y3I0B MAKPOMEXaHUYECKHX CHCTEM B makere Microwave
Office
— IIpoexTupoBanye TONOIOrHE (yHKIHOHATBHOTO dIEMEHTA MHKDPO- U HAHOCHUCTEMEBI
— 3HAKOMCTBO ¢ HabOpOM IPOTPAMMHBIX CPENCTB s IIPOCKTHPOBAHUS (YHKIIHOHAILHBIX
3JIEMEHTOB
— MopnenupoBanre TEXHOJOTMYECKOTO —ITporecca (GopMEpOBaHHS slEMEHTa MHKPO- H
HaHOCHCTEMBI

— Mopnenvposarne u3HUecKUX moTel B (YHKIHOHATBHBIX STEMEHTAX MHKDPO- ¥ HaHOCHCTEM
IIpY 33JJaHHOM BO3I€i-CTBHH

4 MeToamyecKne MaTepuaIbI
Mt obecnievernns nponecca 00ydeHHS M pEIICHHS 3a1ad 00y4YeHHs HCIIONB3YIOTCA CIEMYIONIIE
MaTepUabL:
~ MCTOIMICCKHE MAaTepHaVIBl, ONPENENAIOMIe NPOUEAYPH OLCHWBAHWS 3HAHWH, YMEHWIA,
HaBBIKOB U (WJIM) ONBITA JAEATENBHOCTH, XapaKTEPH3YIOLIAX OTAITEI (bop-MHUpOBaH¥S KOMIIETEHIHA,
COTIacHo m. 12 pabodei mporpamMMel.
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4.1. OcHoBHas IHTEpaTypa
1. ILE. Tposn. OyuxuuwoHambHas seKTpoHHKa : YuebHoe mocobme // Tomck: Tomckwuit
TOCYNApCTBEHHBIA YHHBEPCHTET CUCTEM YIIPABIECHAS M PaguodNeKTporukd, 2012. - 70 ¢. [DneKTpoHHbIiT
pecype]. - http://miel.tusur.ru/images/ﬁlestchebno-metodicheskii_kompleks%2Odisciplin/Troyan/TpoaH_HE_—
_DyHKIMOHAIBHAS_3JIEKTPOHHUKA. ZIp
2. . 3bikos, KIO. Ocumos. IIpoeKTHpOBaHHE W TEXHONOTHS IEKTPOHHON KOMIOHEHTHOI
6aspl. OcHoBel CAIIP Synopsys TCAD // Tomck: Tomckwuii TOCYyNapCTBEHHEIM YHUBEPCUTET CHCTEM

YOpaBICHHS M pa-TMO3neKTpoHmkW, 2012. - 76 c.  [Omexrpommsii  pecypc]. -
http://miel.tusur.ru/images/ﬁIes/Uchebno-metodicheskii_kompleks%2Odisciplin/Zikov/BLIKOB _JIJI_Ocvmoe_KIO -
_ITuTOKB.zip

4.2. lononHATEILHAS IHTEPATYPA

1. VueGroe mocobue mo mucmmmmse "TexHonorus manocuctem" [Texer] : yueGHOe mocobue /
C. II. Tumomenkos, B. B. Kanyrus ; MusnctepcTBo 06pasoBaHus U Hayku Poccuiickoit @enepanum,
Hanmonaneerii nccnenosarensckuii yausepeuret "MUIT" (M.). - M. : MUDT, 2011. - 200 c. (manmyme
B 6mOmuoTexke TYCVYP - 1 3k3.)

2. Hawo- u MukpocucTeMHas TexHuka. OT HCCIENOBAaHMM K pa3spaGoTKam : C6opuuk crareit /
pen. IL IT. Mansnes. - M.: Texnochepa, 2005. - 589 c. (zamraue B Gubmuorexe TYCYP - 6 9K3.)

3. Owusuka MEKpPOCHCTEM : y4eOHOe mocobme M By3oB / B. A. I'pumunn, B. I1. JparyHos. -
Hosocubupcek : HI'TY, 2004. - Y. 1. - 415 c. (Hannuue B 6ubmoreke TYCVYP - 10 9K3.)

4. A.A. Xuransckuii. [IpoekTHpoBaHie 1 KOHCTPYHpPOBAaHHE MHKpPOCXeM: YueGHoe mocodue //
Tomex: TYCVP, 2007. -195 c. [DnexrpommBIf pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Jigalsky/ Kuranscxuit AA_- TTuKUMC.zip

4.3. YaeOHo-MeTOnHIECKOE IIOCOGHE B MPOrPaMMHOe 00ecedeHne

1. KIO. Ocumnos, ILE. TposH. IIpu60opHO-TEXHOIOTHYECKOE MozenupoBaHue: Metonuueckue
yKa3aHus II0 BBIIONHEHUIO J1a0OpaToOpHBIX paboT M camocTosTensHO# pabote. // Tomck: ToMcKuit
TOCYNapCTBEHHBIA YHUBEPCUTET CUCTEM YIPABICHHS U PaIrodIeKTporuKy, 2012. — 24 c. [OnexrponubIit
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Troyan/Tpo;IH_l'[E_OCHHOB_KIO_—_HTM.Zip

2. CanpauxoB A.C. MonenupoBaHue W HPOEKTHPOBAHIE rerepocTpykTypasix CBU MUC :
METOAMICCKUE yKa3aHUsA 110 ayIUTOPHBIM IPAKTHYECKAM 3aHATHAM H CaMOCTOSTeNbHOM paboTe // Tomck:
Tomckuii rocynapcTBEHHBI YHHBEPCHTET CHCTEM YIPABICHUS W pamurosnekTporuku, 2013. - 35 c.
[OneKxTpoHHELI pecypc]. - http://miel.tusur.ru/images/ﬁles/Uchebno-metodicheskii_kompleks%ZOdisciplin/Salnikov/
Canpnuxos_AC_- Mulll'CBUMUC .zip

3. 3pmos J[.JI. IIpoeKTHpOBaHHE ¥ TEXHONOTHS 3NEKTPOHHON KOMIIOHEHTHOH 0235 Y4eGHO-
METONMYECKOE MTOCOOHE [0 ayIUTOPHEIM MPaKTHIECKHM 3aHSTHSAM M CAMOCTOSTEIBHOM pabote. — ToMcK:
Tomckuil rocynapcTBeHHBI YHHBEPCHTET CHCTEM YIPABICHHS H panunosnekTponuku, 2012. — 50 c.

[OnexrponnsLt pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3p1xoB _JUT Ocunos_KIO_- TTuTOKB.zip

4.4. baspl 1aHHBIX, HHPOPMANMOHHO CIIPABOYHbIE H OMCKOBBIE CHCTEMbI
l. «Emumoe oOKkHO JocTyma K 06pa3sOBATENbHBIM pecypcam» [OneKTpoHHEIA pecypc]:
HH(pOpMalMOHHas cucTeMa. — Pexxum mocryma: http://window.edu.ru/
2. «Hayuno-obpasoBarenpHeiii  mopran  TYCVYP» [OnexTpoHHBIH  pecypc]:  HaydHO-
00pa3oBaTeNbHbIH MOPTaT YHHBEPCUTETA. — PexuM J0CTyIIa: http://edu.tusur.ru/
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