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1. Ien 1 3aaa49y TUCHHILIAHBI

1.1. e qucHUNIHHBI
Ienbio IperofaBaHys MUCIMILIMHEE SBIseTcs GOPMUPOBaHHE 3HAHUM B 00NMacTh paspabOTKH U
MOJIETUPOBAHUS U3IETHUH HaHO- ¥ MUKPOCHCTEMHOM TEXHHKH.

1.2. 3agaun JUCHUILIHHBI
—  chopMupoBaTh 00IIee IPENCTABICHAE O MUKPOCHCTEMHOM TEXHUKE,
—  IOPOJEMOHCTPHPOBATH OCHOBHOW MapmIpyT IPOEKTHPOBAHMA MAKPOCUCTEMHOM TEXHUKH;
—  paccMOTPETH MOAXOABI K MOIEIMPOBAHHIO IEMEHTOB MHKPOCHCTEMHON TEXHUKH.

2. MecTo aucnumiaebl B cTpykrype OOII

Jucuummmaa «MoJeIupoBaHue W INPOSKTHPOBAaHUE MHKDPO- M HAHOCHUCTEM» OTHOCHTCS K
mgucrummaaM 1o Beibopy (B1.B.JIB.9.1) o6pa3oBarensHOE mporpaMMbl IOATOTOBKH OaxalaBpoB IIO
npodpumo «HaHOTEXHONOTMH B JJIEKTPOHHKE W MHUKPOCHCTEMHOH TexHHKe» Hampasienus 28.03.01
«HaHOTEXHOJIOTUH ¥ MUKPOCHCTEMHAS TEXHUKA.

[IpemIecTBYIOMMMH  TUCHHIUIMHAME, (QOPMHPYIOIIMMH  HaYalbHBIE 3HAHUS, SBILFOTCS
cleiyiompe IMCHMIUIMHBL:  MukpocxemorexHuka, Cxemorexnuka, TexHomoruss KpeMHHEBOU
HAHODJIEKTPOHUKH, TeXHOIOTHS MaTepHaloB MHKPO- U HAHOIIEKTPOHHUKH.

TTocneqyroMUMH JUCIUAIUIAHAMH SBILSIEOTCS: HAalICAaHUE BBITYCKHOM KBaTH(QUKAMOHHON pabOTHL

3. TpeOooBaHu K pe3y/IbTaTaM OCBOCHHS U CIMILIMHBI

IIpornecc U3ydeHUs IUCIUILIMHEI HallpapIeH Ha JOPMUPOBAHHUE CIEMAYIOMIAX KOMIICTECHITHH:

— TJIK-1 cnocoOHOCTBIO MPOBOIAUTH (U3MKO-MATEMATHYECKOE MOIEIHMPOBAHME HCCICTYSMBIX
[IPOLIECCOB HAHOTEXHOJOTMH U OOBEKTOB HAHO- M MHKPOCHCTEMHOM TEXHHKH C HCIOJIb30BAaHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIIOTHH;

— TJICK-1 cmocoOHOCTBIO BIANETh COBPEMEHHBIMH METONAMH pacdyera M IIPOEKTHPOBAHHUIL
U3IEIAA MHUKPO- ¥ HAaHOSJIEKTPOHHKH M MHKPOCHCTEMHOH TEXHHKH, M3TOTOBJICHHBIX C IMPUMEHCHHEM
HAHOTEXHOJIOTHH, CIIOCOOHOCTBIO K BOCIIPHSATHIO, pa3paboTKe M KPUTHIECKOH OIleHKEe HOBBIX CIIOCOOOB
HX IPOEKTHPOBAHMUS;

B pesynbrare u3ydeHus JUCHUIUIMHEI CTYAEHT JOJDKEH:

— 3HATH BHJABl M YPOBHH aOCTpakIMM MaTeMaTHYECKHUX MOZEIEH MHUKPOCHCTEM H HX
KOMIIOHEHTOB; CIIOCOOBI TIPENCTABICHUS MEXAHWUYECKHX CHCTEM B BHJE JJIEKTPHUYECKHX aHAJIOTHH;,
IPUHIUIEL PU3AIECKOTO MOAEIHUPOBAHUS MHUKPOCHCTEMHBIX OOBEKTOB; IPHHIMIEI PaOOTHl OCHOBHBIX
KJI4CCOB MHKPOCHCTEM; OCHOBBI TEXHOJIOTMH HW3TOTOBJIECHHS MHKPOCHCTEM; OCHOBHBIE IIOIXOIBI K
IPOCKTHPOBAHUIO  MHUKPOIJIEKTPOMEXaHHYECKMX  CHCTEM, ocHOBHbIe  koHCTpyKimu  CBU
MHKPOJJIEKTPOMEXAHUYECKOTO IIEPEKIIIOYaTeILs

— yMeThb MPOBECTH MOICTUPOBAHNE MHUKPOCHCTEMBI KM €€ ONOKOB Ha pPasHBIX YPOBHAX
aOCTpaKIMK; COCTaBUTb MOJIENh MHKDOCHCTEMBI B BHJE OKBHBAJICHTHOM CXEMBI, CTPOUTH MOJECIH
3JIEKTPOHHBIX KOMIIOHEHTOB; paccuruThBaTh CBY MUKDPO3IIEKTpOMEXaHHYECKHM TEPEKITIOYATENhb

— BJaJeTh HaBbIKaMu paboTel B mporpamMmax 3D (H3u4YecKoro MOIENMpPOBAaHMS; HaBBIKAMH
[POEKTHPOBAHMS IPOCTBIX CXEM YIPaBI€HHsS MHKPOCHCTEMaMHM; HaBBIKAMH pabOTBI B CHCTEMax
AaBTOMAaTH3UPOBAHHOI'O IIPOEKTUPOBAHUS MUKPOCUCTEM

(98]
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4. O0beM TUCHUILIMHBI M BAABI y9e0HOH padoThI
O6mas TPYAOEMKOCTh JUCIUILIMHEL COCTABISIET 5 3a49eTHHIX SAUHUIBI U IPEICTaBIeHa B TaOIuIe

4.1.
Tabnuna 4.1 — TpyioeMKOCTh NUCHIHILIHHE
Ne Bune! yueOHOM 1eATENBHOCTH 8 cemectp | Bcero Envuanne
1 Jlexuuu 20 20 9acoB
2 [IpaxTruueckue 3aHATUSA 34 34 4acoB
3 JIabopaTopHbIE 3aHATHS 36 36 9acoB
4 | Bcero aynuTOpHBIX 3aHATHH 90 90 9acoB
5 V3 HUX B MHTEPaKTUBHOH dopme 30 30 4acoB
6 CamocrosrTenbHas padota 54 54 JacoB
7 Bcero (06e3 ax3amena) 144 144 4acoB
8 [TonroToBka u cyada sK3aMeHa 36 36 JacoB
9 O61m1as TpyaoeMKOCTh 180 180 JacoB
5 5 3.E
5. Conep:xaHue QM COUILITAHBI
5.1. Pa3nesnpl AUCHUNIMHBI U BHABI 3aHATHI
Pa3znens nucuunIvHEl ¥ BUABI 3aHITHH pUBeNeHE! B Tabmume S5.1.
Tabmuma 5.1 — Pasnens! AUCHUIUIMHGI U BUABI 3aHATHH
[IpakT Bcero
Camoc
ngecku | JJabopa gacoB | Dopmupyemsr
Jlexu TOSITEN
Ne HaszBanus pa3nenoB TUCIHUILIAHBL u € |TopHBle| (6e3 g
3aHATH | pabOThI 9K3aMe | KOMIIETEHIIH
pabora
s Ha)
1 |Beemenue. OCHOBHEIC ITIOAXOOBI K 4 0 0 14 18 | IIK-1, IICK-1
IPOEKTHPOBAHHUIO
2 |MogenupoBaHue MUKPOCHCTEM 4 8 8 9 29 | IIK-1, IICK-1
3 |IIpoextupoBarnue CBY Mukpocuctem 4 8 4 13 29 | IIK-1, ITICK-1
4 | CBY MukpocucTeMHEBIE Ilepekatodareny | 4 8 12 13 37 | IIK-1, I[ICK-1
5 |Buasl CBY nepexmrouareneii 1 ux = 10 12 5 31 | IIK-1, IICK-1
IIPOEKTUPOBAHUE
Hroro 20 34 36 54 144
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5.2. Copep:kaHue pa3aesioB JHCHUIIAHBI (10 JEKIHAM)

Coneprkanue pa3ieioB AUCIHUILIMH (II0 JIEKIUSIM) IpUBEeHO B Tabuie 5.2.

Tabnuna 5.2 - Comeprkanne pasaesoB AUCHUILIAH (110 JEKIAIM)

Dopmupye
Tpynoe MBIE
ConepxaHue pa3fenoB AUCHUILIAHEL IO
Ne HazBanwus pasnenos MKOCTb
JEKIHSIM
(Jac.) | KOMIIETEHII
7074
8 cemectp
1 |Brenenue. OCHOBHEBIE Beenenue. Uto Takoe MEKPOCHCTEMBI M UX 4 IIK-1,
TIOAXO/IBI K MPOSKTUPOBAHUIO |IpuMeHeHue. [1o1-X0abl K IPOEKTUPOBAHUIO [ICK-1
MHUKPOCUCTEM. YPOBHH MOIETHUPOBAHHUSL.
2 |MopenupoBanue IIpencrasieHue B BUJIE COCPENOTOYEHHBIX 4 [IK-1,
MHKPOCHUCTEM aneMmeHToB. [[ByxnmomocHuku. [I[pumenenne [ICK-1
3axoHa Kupxroga B MUKpocuctemax.
DopMyIHpOBKa JUHAMUYECKUX YPAaBHEHUH.
[IpumMeps! MOnIETUPOBAHHUSL.
3 |IIpoextupoBanue CBU Beenenue. [Ipuanune! paboTs! 1 < IIK-1,
MUKpPOCHCTEM OIIpEAEIAIONINE ITapaMeTPhI IICK-1
MHUKPOCUCTEMHBIX IpHOOpoB. BiusHue
OKpy>XaroIel cpensl. Buabl
MHEKPOCHCTEMHBIX IIEPEKIIIOYaTENEH.
ACTHEKTHI IPOEKTUPOBAHAE MUKPOCHCTEMHBIX
IEPEKIIoYaTemeH.
4 | CBY MuKpoCUCTEMHEIE TpeOoBaHUS K NEKTPOCTATHIECKOMY 4 IK-1,
IIEPEKIIIOYaTeN BO3/IEUCTBHIO. UHCIIEHHOE MOAETTNPOBaHNE IICK-1
apaMeTpoB Iepekiodarens. Onpenenenue
BHOCHMBIX IIOTEPH U U30JIAIUN
HEePEeKIIIoYaTeIs.
5 | Bupel CBY nepexmouareneit | Ilepexmrodarenu ¢ BEICOKOM H30JISALIUEH. o+ IK-1,
U UX NIPOEKTUPOBAHUE [lepexmrouareny s MIJITEMETPOBOTO IICK-1
nuarnazona BonH. [lepeximouarenu ¢
MeTaJIINYeCcKoi MeMOpaHOH.
Hroro 20

5.3. PazneJnl AMCOMINIAEBI M MEXKIUCHUILVIMHAPHBIE CBSI3H ¢ 00ecleYNBAIIUMH (MPeabIIyIHMH)

U o0ecreduBaeMbIMH (MOCTEXYIOIIHMH) THCHUILTHHAMMA
Pazgensl MuCHMIUIMHBEI U MEXIACHUILUIMHAPHBIE CBSI3U C 00€CIeUMBAIONIMMHU (IIPEIBIAYIIAMEA) K
oOecrnedrBaeMbIMHU (IIOCIEIYIONTIME) TUCITUILUIMHAME IIPEACTaB-JICHBI B Tabmue 5.3.
Tabmuma 5.3 - Pazgens! AUCIUIUIMHEEL ¥ MEXXIUCIHAIUTHHAPHEIE CBI3H

Ne pa3nesnoB gaHHOM MUCIUILTUHEL, U KOTOPBIX
N - HE00X0IMMO U3ydeHHEe 00€CIICUNBAIOIINX 1
2 AHMCHOBAHMS AMCIHDIH 00€eCIIeunBaeMBIX UCIUILINH
‘ 1 2 3 4 5
[IpenmecTByIONTHE TACITUILTHHE
1 | MukpocxeMOTEXHUKA + +
4 | CxeMOTeXHHKA
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'5 | Texnomorus KpeMHUEBOKH
HaHOJIEKTPOHUKH

8 | TexHomoOrus MaTepraioB MUKPO- U
HAHO3JIEKTPOHUKH

+

[Tocnemyro

e TUCIHUIIIINHBI

1 |Hamwmcanue BBIIYCKHOM

+

KBaTH()UKAITMOHHOH pabOTHI

5.4. CooTBeTCcTBHE KOMIETEeHIUI, POPMHPYEMBIX HPH HM3yYeHHUH JUCIHIIJINHBI, 1 BU/A0B 3aHATHII

CooTBeTCTBHE KOMIIETEHIWH, (QOPMHUPYEMbIX IIPH HM3y4YE€HHM NUCLUIUIMHBI, W BUAOB 3aHATHH

IpeacTaBiIeHo B Tabnume 5.4

Tabmuma 5. 4 — CoOTBEeTCTBHE KOMIICTCHIMH W BHUAOB 3aHATUH, (QOpMHpPYEeMBIX INpH H3y4YEeHHU

JCIUILIAHEI
Bune! 3anstuit DopMBI KOHTPOJIA
Komme- [IpakTuye | JTaboparop
— CamocrosTens
TCHIOH Jlexuuu CKHEe HEIE
Has pabora
3aHATUS | 3aHATUS
IIK-1 + + % + Kontpomnsras pabdorta; Onpoc Ha
3aHATUAX; OTYeT o 1abopaTopHOM
paborte; Pedepar; Dx3amen
[ICK-1 + + + + KonTpomeshas pabora; Onpoc Ha
3aHaTUAX; OT4eT 1o 1abopaTopHOH
paborte; Pedepar; Dx3amen

6. InTepakTuBHbIE MeTOAbI H (GOPMBI OpPraHHU3aNUU 00yIeHHus
TexHONMOrMM MHTEPAKTUBHOIO OOydYEeHHUS IPU Pa3HBIX (GopMax 3aHATHH B yacax IPUBEICHEI B

Tabiumre 6.1
Tabmuma 6.1 — TexHOIOrMM HHTEPAKTUBHOIO O0y4EHMs IPH pasHbIX GopMax 3aHATHH B yacax
HuTepaxt
HuTepakTHBHBIE WHTepakTUBHEIC :
MeTtonpl HUBHEBIE Bcero |
MIPaKTUYECKHUE 3aHATUS | JIaOOPATOPHBIE 3aHITHS
JIEKIIANA
| ITpesenrarum ¢ 6 6
HUCIIOJIE30BAHUEM
MYJIBTHUMEIHA C
obCcyXneHueM
Pabora B xomanne 10 4 14
Case-study (meTon 10 10
| KOHKPETHBIX CHTYallHi)
i Htoro 10 10 10 30
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7. JIaGopaTopHBIH NPAKTHKYM
Coneprxanue 1abopaTopHBIX paboT IpHBeAeHO B Tabmuue 7.1.
Tab6muma 7. 1 — Coneprxanue 1a00paTopHBIX paboT

dopmupye
Tpymnoe MBbIE
Ne HazBanms pasnenos Coneprxanne 1abopaTOpHBIX paboT | MKOCTb
(dac.) |KOMIETEeHI
7074
8 cemecTp
1 |MogpenupoBaHue MUKPOCUCTEM MopenupoBanue GpU3NIeCKUX oI B 4 IK-1,
(GYHKIIMOHAIBHBIX SJIEMEHTAaX MUKPO- 1 [1CK-1
HaHOCHUCTEM IIPY 33JaHHOM BO3JEH-
CTBUH
2 |MogenupoBaHre MUKPOCUCTEM MogenupoBaHuE TEXHOIOTTIECKOTO 4 IIK-1,
nporecca GOpMUPOBAHUS IEMEHTA [ICK-1
MHKpPO- 1 HAaHOCUCTEMBI
3 |IIpoextupoBanue CBY 3HAKOMCTBO C HA0OPOM IIPOTPAMMHBIX 4 ITK-1,
MHUKPOCHCTEM CPEICTB JUI IIPOEKTUPOBAHHUSL IICK-1
(GYHKIIMOHAIBHBIX 3JIEMEHTOB
4 | CBY MEUKpPOCUCTEMHEIE [IpoexTrpoBaHUE TOMOJIOTHHI 12 |IIK-1,
MIEPEKITIOYaTETN (GYHKIIMOHAIBHOTO 3JIeMeHTa MUKPO- U [ICK-1
HaHOCUCTEMBI
5 |Bumer CBY nepexirouareneit u ux | [IpoextupoBanue QpyHKIIMOHAIBHBIX 12 |1IK-1,
IIPOEKTUPOBAHUE y3J10B MEKPOMEXaHHUYECKHX CUCTEM B IICK-1
nakere Microwave Office
HUroro 36
8. IlpakTHYeckne 3aHATHSA
Conepxanue mpakTHIecKUX paboT mpuBeneHo B Tabnume 8.1.
Tabmuma 8. 1 — ComeprkaHue MpakTHIECKUX paboT
®opmupye
Tpynoe MBIE
No Hasganus paznenos CopepxaHue TpakTHYECKUX 3aHATUR MKOCTh
(dac.) | KOMIETEHIT
uu
8 cemecTp
1 | MopenmupoBanue MuKkpocucteM | OCOOEHHOCTH MOAECTHPOBAHUS DU3UKO- 8 [TK-1,
MEXaHWYECKUX KOMIIOHEHTOB MUKpPO- B IICK-1
HaHOCHCTeM. MonenupoBanue (HU3UKO-
MeXaHHYECKHUX KOMIIOHEHTOB MHUKPO- H
HaHOCHCTEM C UCIIOJIB30BaHUEM MOJeNeh
pa3NIUYHBIX YPOBHEH HEepapXHH.
2 |IIpoextupoBanue CBY WneHTHOUKANNS TapaMEeTPOB MOJIEIIH. 4 IIK-1,
MUKpPOCHCTEM PacueTHsI# crtocob onpeneneHus IICK-1
[IapaMEeTPOB MOJEINH TS pa3IMUHBIX
TEXHOJIOTHYECKUX Y3JIOB.
3 |IIpoextupoBanue CBY Mertozp! GopMUPOBaHUS MaTEMaTHIECKUX 4 IK-1,
MUKPOCHUCTEM Mozenei PU3NKO-MeXaHuIeCKUX IICK-1
7
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KOMIIOHEHTOB MHKPO- X HAHOCUCTEM

4 | CBY MuKkpocHUCTEMHBIE [Tpumenenne nmakera Matlab s 8 [IK-1,
MEPEKITIOYaTEIIH MOJETUPOBAHUS (PU3UKO-MEXAHUIECKUX [ICK-1
KOMITOHCHTOB MUKPO- ¥ HAHOCHCTEM Ha
MEX-TUCIUIUIATHAPHOM yYPOBHE.
[Tpumenenne nakera Matlab mis
MOJIETUPOBaHUS QUIUKO-MEXaHUIECKUX
KOMIIOHEHTOB MUK-PO- I HAHOCHCTEM Ha
KOMITOHECHTHOM YPOBHE

5 | Bumsl CBY nepekimiouareneit u | [Ipuvenenne naketa Matlab ams 10 |TIK-1,
UX IIPOEKTUPOBAHUE MHOTOBapHUAHTHOTO MOIEIUPOBAHUS IICK-1
(bU3UKO-MEXAaHUIECKIX KOMIIOHEHTOB
MHUKpPO- 1 HaHOCUCTeM. [Ipumenenune
makera Matlab ans moctpoenus
MaKpoMoenel GU3NKO-MEXaHHIECKUX
KOMIIOHEHTOB MHUKPO- ¥ HAHOCUCTEM

HUroro 34

9. CamocTosTebHasA padoTa
Bupger camocTosiTenbHOM paboThI, TPYZOEMKOCTE U (OpMUpyEMbIe KOMIIETEHIUY IIPEACTABICHE] B
tabnure 9.1.
Ta6muia 9.1 - Bugsl caMocToATeNbHOM paboThl, TPYIOEMKOCTh U GOpMUpyEeMble KOMIETEHIIUT

Dopmupy
Tpymo
. eMBIe
1 Bunpl caMocToATENBHONR | EMKOC
' Ne HazBanus pasnenos ®DopMBI KOHTPOIIL
: paboThI Thb
1 KOMIIETEH
; (gac.)
05051
8 cemecTp
1 IIpoextupoBanume CBY |IloaroroBka 4 IIK-1, Omnpoc Ha 3aHATHSX,
MHKPOCHCTEM MPaKTUYECKUM 3aHITHUM, IICK-1 |9x3amen, KommoneHT
ceMuHapaMm CBOEBPEMEHHOCTH
2 |IIpoextupoanme CBYU | I[loaroroeka Kk 4 |IIK-1, Onpoc Ha 3aHATHSX,
MHKPOCHCTEM MIPaKTUYECKUM 3aHITHSIM, I[ICK-1 Ox3amen, KoMIoHeHT
ceMuHapaM CBOEBPEMEHHOCTH
3 |CBY mukpocucremusle |[loaroroeka x 8 |IIK-1, Omnpoc Ha 3aHATHIX,
MepEeKITIOYaTeIn MIPaKTUYECKUM 3aHATHUSIM, T1ICK-1 Ox3amen, KoMooueHT
ceMUHapaMm CBOCBPEMEHHOCTH
4 | Beenenue. OCHOBHBIE Hanucanue pedeparon 13 |IIK-1, Pedepar
IIOJIXOJBI K IICK-1
IPOEKTUPOBAHUIO
5 | Bume CBY ITpopaboTtka 1 |IIK-1, Ompoc Ha 3aHATHSX,
IEPEKIIIoYareel ¥ UX | JICKIMOHHOI'O Marepuaia IICK-1 | DOx3amen
IIPOEKTHPOBAHUE
6 |CBY mukpocucremusie |[IpopaboTka 1 |IIK-1, Onpoc Ha 3aHATHSX,
MIepEKITIOYaTeIn JIEKITIOHHOTO MaTepuaa IICK-1 | Ox3amen
7  |Beenenue. OcHOBHBIE [IpopaboTka 1 |IIK-1, OKk3ameH
ITOZIXOJBI K JEKIIHOHHOIO Marepuaa IICK-1
| IPOEKTHPOBAHUIO '
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8 | MogenupoBanue [Tpopabotka 1 |IIK-1, Omnpoc Ha 3aHATHSIX,
MHKpPOCHCTEM JIEKIIMOHHOTO MarepHania [ICK-1 | Ox3amen
9 |IIpoextuporanume CBU |IIpopaborka 1 [IIK-1, Ompoc Ha 3aHATHSAX,
MHKDPOCHCTEM JICKIIMOHHOTO MaTepraa [ICK-1 DK3aMeH
10 |Buner CBY OdopmieHre 0T4ETOB 110 4 |IIK-1, Otyet o maboparopHOH
nepekirodyareneii ¥ ux | aboparopHBIM paboTam I[ICK-1 | pabote, Kommonent
IPOEKTHPOBAHUE CBOE€BPEMEHHOCTH
11 |CBY mukpocucremubsle | OdopMiieHHE OTYETOB II0 4 |IIK-1, OTuet no nabopaTopHOH
MePEKII0YaTen 1a00paTopHEIM paboTamM [ICK-1 |pabore, KommoreHT
CBOEBPEMEHHOCTH
12 | IIpoextupoBanue CBY | OdopmieHne 0TIETOB 110 4 |IIK-1, Otuer o nmaboparopHOU
MUKPOCHCTEM nmabopaTopHbIM paboTam I[ICK-1 |pabote, KommoseHT
CBOE€BPEMEHHOCTH
13 |MonenupoBanue OdopmieHmre 0TIETOB 110 4 |IIK-1, OTtuer o maboparopHOi
MUKDPOCHCTEM nmabopaTopHbIM paboTam IICK-1 | pabote, KommoneHT
CBOEBPEMEHHOCTH
14 |MogenupoBaHue Odopmienne 0T4ETOB II0 4 |IIK-1, Otuer o maboparopHOH
MUKPOCHUCTEM nabopaTopHBIM paboTam [ICK-1 |pabote, KommoreHT
CBOEBPEMEHHOCTH
Bcero (6e3 sx3amena) 54
15 |IlomroroBka K 3K3aMeHY 36 DK3aMeH
Hroro 90
9.1. TemsI pedeparon
L. [The30pe3uCTUBHBIM NAaTYHNK JaBICHUS
2. Crioco0rI mocTpoenus auciuieeB Ha MOMC
3. DMD-uumnsr
4. I'azoananuzaropa Ha MOMC
3. Hcnonp3oBarue MOMC B 3I€KTpUYECKIX aKKyMYJISITOpax
6. 3anoMUHAONINE YCTPOICTBA HA OCHOBE MUKPOCHUCTEM
7. OnTryecKrue MEUKPOCUCTEMB! (MHTErpaJIbHAs OIITHKA)
8. dazoBpamareny Ha ocHoe MOMC
9. MuxkponaBurarenu
10. MuxkpoHacocsl

11.  MOBOMC-MukpodoHEI
12. Ilegararoniyie MUKpPOTOJIOBKH CTPYHWHBIX IIPHHTEPOB

10. KypcoBas pa6ora
He npenycmorpeno PVYII

11. PeiiTuHrOBas crcTeMa JAJI OMEHKH YCnI€EBAaeMOCTH CTYACHTOB

11.1. banabHbIe OLEHKH IJIs1 3JIEMEHTOB KOHTPOJIs
Tabnura 11.1 — banpHbIe OIEHKHU AJI 3J1€MEHTOB KOHTPOJLL
| T

MaxkcumanbHbIli

MaxcuMaTbLHBIH

MaxkcuMapHEIH

OneMeHTH! y4eOHOH
JlexTean: - 6amn Ha 1-yro KT ¢ | ©Gamn 3a mepuox h?:;(ﬂ 332 E?EOga Bcero 3a
Hadana cemectpa | Mexay 1KT u 2KT ¥ CeMectp
KOHEIl ceMecTpa
8 cemectp
KommoneHT A 2 5 5
CBOEBPEMEHHOCTH
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| KonTpomsHas pabora 4 4
Omnpoc Ha 3aHATHAX 8 10 6 24
Otuer no 1abopaTopHOH 8 8 10 26
pabore
Pedepar 10 10
DK3aMeH 30
Hapacraromum utorom 22 52 70 100

11.2. IlepecueT 6a/1710B B OIIeHKH 32 KOHTPOJIbHbIE TOYKH
[Mepecuer 6aUTOB B OIIEHKH 338 KOHTPOJIEHBIE TOUKY IIPECTaBiIeH B Tabmuue 11.2.
Tabmuma 11. 2 — ITepecueT O0a/uIoB B OIIEHKH 3a KOHTPOJILHEIE TOUKH

Banne! Ha naty KOHTPOJIBHOM TOUKH Onerka

> 90% oT MakCHMaIbHOM cymMBI 6aiutoB Ha mary KT 5

Ot 70% mo 89% ot makcuManbHOM cymMBl 6aiioB Ha gary KT

Ot 60% 10 69% OT MaKCUMaIIbHO# cyMmMBI 6ayu1oB Ha Aaty KT

N W |

< 60% OoT MakCHUMaJIbHOM cyMMEBI OaitoB Ha aary KT

11.3. IlepecueT cymMMbI 062/1710B B TPAAULIHOHHYIO H MEKIYHAPOIHYIO OLEHKY
[MepecueT cymMMbl GaJUTOB B TPAJUIIMOHHYIO M MEXIYHAPOJHYIO OLIEHKY IIPEACTAaBIEH B TaOIMIIE
11.3.

Tabmuna 11. 3 — [epecuer cyMMBI 6aJUIOB B TPaAUIMOHHYIO M MEXIYHAPOIHYIO OIEHKY
Hroroeas cymma 6aios,

Omnenxka (I'OC) VUUTBHIBAET YCIEITHO CAAHHBIN Omnenxka (ECTS)

9K3aMeH

5 (oTu4HO) (3a4TEHO) 90 -100 A (0TIUYHO)
85 -89 B (ouens xoporo)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74
P D (ynoBneTBOpHUTENHHO)

3 (YIOBIETBOPHUTEIHHO) (3aYTEHO) —— S —
2 (HEYROBIICTBOPHTENLHO) (e Hwuxe 60 6ammoB F (meynoBnerBopuTeasHO)

3a4YTEHO)

12. YueOHO-MeTOAMYIECKOEe H HHPOPMAMOHHOE 00ecnedeHne JHCIUILTHHbI

12.1. OcHoBHas dUTEpaTypa
1. ILE. Tposun. ®yukumoHanpHas 3JIEKTpoHHMKa : YdeOHoe mocobme // Tomck: Tomckwmin
rOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YNPABICHUS U paarodeKTpoHukH, 2012. - 70 c. [DnexTpoHHBIH
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-metodicheskii kompleks%20disciplin/Troyan/Tposu_IIE -
_ OyHKIMOHAJIbHAS_3JIeKTPOHUKA.ZIp
2. J.J. 3exoB, K.JO. Ocunos. IIpoexTupoBanre U TEXHOJIOTHS 3IEKTPOHHON KOMIIOHEHTHOM
6a3pl. OcHOBEI CAIIP Synopsys TCAD // Tomck: ToMCKu TOCymapCTBEHHBIH YHHBEPCHTET CHCTEM

ylOpaBlleHHs H  pa-guodnekrporukd, 2012. - 76 c.  [OnexkrpoHHBIX  pecypc]. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Zikov/3pikos_JIJI Ocumos_KIO -
_ITuTOKB.zip

12.2. lononHATEILHAS JATEPATYpa
1. VYuebroe nocobue no mucuurummne "TexHonorust HaHocucTeM" [Teker] : yueOHOe mocobue /
C. II. Tumomenkos, B. B. Kanyrun ; Munucrepctso oOpazoBanus u Hayku Poccuiickoii @eneparumy,
Harmmonansssenii uccnenoparensekuil yausepcutetr "MUIT" (M.). - M. : MUOT, 2011. - 200 c. (gammaue
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B 6ubmoreke TYCVYP - 1 5k3.)

2. Hano- u MukpocucreMHas Texnuka. Ot wcciaemoBanuit k paspaborkam : COopHEK crareif /
pexn. IT. IT. Mansnes. - M.: Texuocdepa, 2005. - 589 c. (manuune B 6ubnuoreke TYCVYP - 6 3k3.)

3. ®wusnka MUKPOCHUCTEM : yduebHoe mocobue mis By3oB / B. A. I'pumuun, B. II. [IparyHos. -
Hosocubupcek : HI'TVY, 2004. - Y. 1. - 415 c. (wanmunuue B 6ubmiorexe TYCVP - 10 3k3.)

4.  A.A. Xuransckuit. [IpoekTrpoBanne ¥ KOHCTPYHPOBAaHHE MUKpOcXeM: YuebHoe mocobue //
Tomck: TYCVP, 2007. -195 c. [Omextponnsni pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Jigalsky/ Xuramsckuii AA - TIuKUMC.zip

12.3. YuebHO-MeTOAUYIECKO€E TOCO0HE H MPOrpaMMHoe olecIiedeHue
1. KIO. Ocunos, ILE. Tposu. [IpubopHo-TexHOIOrHYECKOE MOAEIUpoBaHue: Meronudeckue
yKa3aHus IO BBITOJHEHHIO J1abOpaTOpHBIX paboT H camocTosTenbHOU pabore. // Tomck: Tomckuit
rOCYJapCTBEHHBIH YHUBEPCHUTET CHCTEM YIPABICHUS U PAIUONEKTpoHUKY, 2012. — 24 ¢. [OneKTpoHHbIHA

pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Troyan/Tposa_ITE_Ocumnos_KIO_- IITM.zip

2. CampauxoB A.C. MonenupoBanue U IpoeKTHpoBaHHEe reTepocTpykrypHbix CBY MUC :
METOJMYECKHE YKa3aHUS 10 ayAUTOPHBIM MIPAKTHICCKUM 3aHATHSIM U CaMOCTOSITeNbHOU paboTte // Tomck:
ToMckmif TOCymapCTBEHHBIM YHHUBEPCHTET CHUCTEM YIIpaBeHHS UM paguosnekTpornukw, 2013. - 35 c.

[OnexTponHsIi pecypce]. - http:/miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%020disciplin/Salnikov/
CanmparikoB AC - Mulll'CBUMMUC.zip

3. 3wkoB J.JI. [IpoexTupoBaHwe W TEXHOJOTHS 3IEKTPOHHOW KOMIIOHEHTHOH 0a3pl: Y4eOHO-
METOIMYECKOE MMOCOOre MO ayAUTOPHBIM MPAKTUUECKUM 3aHATHIM U CaMOCTOsATeIbHOU pabote. — Tomck:
ToMmckuil TOCYNapCTBEHHBIM YHHBEPCUTET CHCTEM YIPAaBICHHS U paauodnekTpoHukd, 2012. — 50 c.

[OnexTpoHHBIA pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3emoB_JIJI Ocumos_KIO_- TTuTIKBb.zip

12.4. ba3bl JaHHBIX, HHPOPMANMOHHO CIPABOYHBIE U MOMCKOBbIE CHCTEMBI
1. «EmmHOe OKHO JocTyma K oOpa3oBaTeNbHBIM pecypcamy» [DIeKTpOHHBIM pecypc]:
uHbOpMaIMoHHas crcTeMa. — Pexxum moctyma: http://window.edu.ru/
2. «Hayuno-oOpazoBarenbHbii mopran 1YCVYP»  [OnexkTpoHHBI — pecypc|:  HaydHO-
00pa30BaTeIbHBIN OpTal YHUBEpcHUTeTa. — Pexxum mocrymna: http://edu.tusur.ru/

13. MaTepuaJbHO-TEXHHYECKOE 00ecnedeHne JUCIUILINHBI
Jns peanuzanuu IporpaMMbl ydeOHOW AWCIUIUIMHBI TpebyeTcs ayAuTOpHs, OCHAIIeHHas
MYJIBTUMEIUHHBIM IIPOEKTOPOM; UL PEATU3aLlUH Tab0PaTOPHBIX PabOT — KOMIIBIOTEPHBIN Ki1acc.
TpebGyemoe nporpaMMHOe obecriedeHue:
1. Ilporpamma MoieTUpOBaHUS IMEKTPHUECKUX cxeM Qucs
2. VHEBepCcalbHBIM IaKeT MaTeMaTH4eCcKoro aHajlu3a u MojenupoBanus Matlab

14. ®oHA 01IEHOYHBIX CPEACTB
@DOH/1 OIIEHOYHBIX CPEJICTB IIPUBEJICH B IPUJIOKEHUH 1.

15. MeToguveckne peKOMEHIAIUH 0 OPraHA3ANUH H3yIeHNs JHCIHAILIHHbI
ITocemenue NeKNUH IBIIETCI 003aTENLHEIM.
YcnoBueM nmomycka K 3K3aMEHY SBIISIETCS BBIIOJIHEHHE BCeX JTabOpaTOpHBIX pabOoT M 3aluTa
pedepara.
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pnnoxenune 1
MHUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU P®

®DenepanbHoOe rocyiapcTBeHHOE OIOZKETHOE 00pa3oBaTe/IbHOE YUpeKIeHHE BhICIIEro 00pa3oBaHus

«TOMCKUH TOCYIIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUSI U PAJTUODJIEKTPOHUK»
(TYCVP)

<Y TBEPXIAIO
HpopglKTop/no yuebHoit pabore

VP A I1. E. Tposin
« 28 o7 2074,

®OH]T OLIEHOYHBIX CPEJICTB I10 YUESHOU JUCLIUILIMHE

MopaeaupoBaHue M MPOEKTHPOBAHHE MHKPO- 1 HAHOCHCTEM

YpoBeHb OCHOBHOM 00pa3oBarenbHOM nporpamMMel: bakanaBpuar

Hampasnenne nogroroku (crnenuanbHOCTh): 28.03.01 HanoTexHOMOrMH 1 MUKPOCHCTEMHAS TEXHHKA
[Tpoduns: HaHOTEXHOIOTHH B 3J1€KTPOHNKE H MHKPOCHCTEMHOM TeXHUKE

®opma 00y4yeHHUs: OUHAA

Qaxynerer: ®IT, DakyabTET 3JIeKTPOHHON TEXHUKH

Kadenpa: @I, Kadenpa dpuzugeckoii 3JIeKTPOHAKH

Kypc: 4

Cemectp: 8

VYyueOnsrii 1an Habopa 2014 roxa

PazpaboTumku:
— Jlonent xad. ®3 Cansuukos A. C.

Ok3ameH: 8 cemecTp

Tomck 2016
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1. Beenenne

®ony onenounsix cpenacts (POC) siBuseTcs NpUIOKEHHEM K pabodell mporpaMMe JUCIIUAILIMHBL
(IpaKTHKH) B TPENCTABISET COGOM COBOKYIHOCTh KOHTPOIBHO-M3MEPHTENBHBIX MaTe€pHaoB (TUIOBBIC
3a/1a4u (3a/1aHus), KOHTPOJIBHBIE PaOOTHL, TECTHI M JIP.) X METOIOB X MCIIOIB30BAHUS, IPEIHA3HAYCHHBIX
IS M3MEPEHHS YPOBHS JOCTHKEHHS CTYICHTOM YCTaHOBICHHBIX PE3YIIBTATOB O0YYEHHS.

@®OC mo gucrumuwHe (TPAKTHKE) HCIOJIB3yeTCs IpPH IPOBEICHHMH TEKYIIEr0 KOHTPOIL
YCIIEBAEMOCTH U IIPOMEXXYTOUHOM aTTECTallMU CTYIEHTOB.

I[lepedeHs 3aKpeIUIEHHBIX 38 JUCIUILIAHON (IIPAaKTHKOM) KOMIIETEHIUH) IpHBeAeH B Tabmuue 1.
Ta6muma 1 — [TepeyeHp 3aKpeNIeHHBIX 33 JUCIUILUIMHON KOMIIETCHITMM

Kon DopMyTHpOBKa KOMIIETEHIUI Otans! GOpMUPOBAHUSA KOMIIETEHIIUA
IICK-1 CIOCOOHOCTBIO BIaIETh COBPEMEHHBIMHU JloibkeH 3HaTh — BUIBL U YPOBHH
METOAMHK pacueTa i IPOCKTUPOBAHUS H3IEIUH |aOCTpaKIMK MaTeEMaTHIeCKUX MOJEIeH
MUKPO3JIEKTPOHUKHY U TBEPAOTEIBHOM MUKPOCHUCTEM U UX KOMIIOHEHTOB;
5JIEKTPOHUKH, CIIOCOOHOCTBIO K BOCHPHATHIO, | CIOCOOBI IPEACTABICHHUS MEXaHUIECKUX
pa3paboTKe M KPUTUIECKOH OLIEHKE HOBBIX CHCTEM B BUJIE NIEKTPUUECKUX aHAJIOTHH;
crioco00B MX IIPOEKTHPOBAHHUS MPUHIUIE! GU3AYECKOTO MOIECIUPOBAHHUS

MHKPOCHCTEMHBIX OOBEKTOB;

JloimkeH yMeTh — IPOBECTH
MOJIENIUPOBAaHNE MUKPOCUCTEMBI U €€
OJIOKOB Ha Pa3HBIX YPOBHSX aOCTPaKIUy;
COCTaBUTH MOJAETH MUKPOCHCTEMBI B BHJIE
9KBUBAJICHTHOM CXEMBI; CTPOUTH MOZEIH
SNIEKTPOHHBIX KOMIIOHEHTOB

JIoyDKeH BIaIeTh — HaBBIKaMH paboThI B
nporpammax 3D ¢puzugeckoro

MOJIETUPOBaHU;

IIK-1 CIIOCOOHOCTBIO CTPOUTH IIPOCTEHIIINE JlooKeH 3HaTh — IPUHITUITEL paOO0ThI
du3nIecKue U MaTeMaTuYeCKUEe MOIENIN OCHOBHBIX KJIaCCOB MUKPOCHCTEM; OCHOBBI
npuOOpOB, CXeM, YCTPOMCTB H YCTaHOBOK TEXHOJIOTHH U3TOTOBIICHUS MUKPOCUCTEM;
SIIEKTPOHUKY ¥ HAHOBNIEKTPOHUKH PA3IMYHOIO | OCHOBHEIE ITOAXOBI K IIPOEKTHPOBAHHUIO
(GYHKIIMOHAIBHOTO Ha3HAYECHHUS, a TAKKE MUKPOIIEKTPOMEXaHUIECKUX CUCTEM;
HCIIOJIb30BaTh CTaHAapTHBIE IIPOTpPaMMHBIE OCHOBHBIE KoHCTpyKIuu CBY
CpeICTBa MX KOMITBIOTEPHOTO MOACTUPOBAHUS | MHKPOIJIEKTPOMEXAaHHYECKOTO

HepeKITIoYaTes;

Jlommken ymeTs — paccyuthiBare CBU
MHUKPOIJIEKTPOMEXaHNIECKUI
HEPEKIIIOYaTEeNh;

JloKeH BIaJeTh — HaBbIKAMHU
IIPOEKTHPOBAHHUS IIPOCTHIX CXEM
yIpaBIeHUS MUKPOCUCTEMaMU; HaBbIKAMHU
paboThI B CHCTEMAaX aBTOMAaTU3MPOBAaHHOIO
IIPOEKTUPOBAHUS MUKPOCUCTEM;

OOmue XapakTEepHUCTUKH MOKa3aTellell M KpUTEpHUEB OIICHWBAHMS KOMIIETCHIIMM Ha BCeX dTamax
IIpUBENEHBI B TaOmuUIle 2.

Tabnuna 2 — OOnue XapakTEpUCTHKH ITOKa3aTeNlel ¥ KPUTEpUEB OLICHUBAHKS KOMIIETEHIIMN TI0 dTaaM

Iloxazarenu u
3HaTh Y™MeTs Biagers
KpUTEPUHU

OTtmuyno (BeIcokut | OOnanaer paxtuyeckumu | ObnamaeT nuamna3zoHOM KonTpomupyer paborty,

YPOBEHB) U TEOPETUYECCKUMHU MIPaKTUYECKUX YMEHUH, MIPOBOJIUT OIICHKY,
3HAHWUSIMU B Ipeenax TpeOyeMBbIX UL Pa3BUTHS | COBEPIIEHCTBYET IeHCTBUS
n3ydaeMoi 00acTu ¢ TBOPYECKHUX PEIICHUH, paboTHI
IIOHWMAaHUEM T'PaHHUI abcTparupoBanust
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IIPUMCHUMOCTH

npoOiem

Xoporo (6a30BbIi
YPOBEHB)

3HaeT (aKThl, IPUHIUIIEL,
MIPOLIECCHI, 00Imue
MOHATHA B IIpeAenax
H3ydaeMoit oonactu

Obnamaer nHana3oHOM
MPaKTUYECKUX YMEHHUH,
TpeOyeMBIX IS PEIICHUSA
OIpeAeIeHHBIX IPOOIIEM B
00J1aCTH BCCIIeIOBAHUS

bepeTt OTBETCTBEHHOCTS 32
3aBepIIICHIE 33/1a4 B
HCCJICIOBAHNH,
npucocabuBaeT cBOe
IOBeIEeHUE K
00CTOATENLCTBAM B
pemieHny mpooIeM

YIOBIETBOPUTENHH
0 (IIOpOTOBBIN
YPOBEHB)

O06namaeT 0a30BLIMHI
OOIIMMH 3HAHUSIMHA

O01amaeT OCHOBHBIMH
YMEHHUAMHU, TPeOyeMBIMHI
JUTSL BBITOJTHEHUS IIPOCTHIX
3a1a4

Paboraet npu npsMoM
HaONIONCHUH

Tabmuna 3 — DTane:

2 Peann3zanusa KoMIIeTeHITHIA

2.1 Komnerenmus IICK-1

[1ICK-1: cnocoOHOCTRIO BIAJETh COBPEMEHHBIMU METOAAMU pacueTa U MPOEKTUPOBAHMS U3IEIIHH
MHKpPO3JIEKTPOHAKA ¥ TBEPHAOTEIHHON 3IIEKTPOHUKH, CIOCOOHOCTBIO K BOCIPHATHIO, Pa3paboTKe H
KPUTHYECKOM OIIEHKE HOBBIX CIIOCOOOB UX IIPOEKTUPOBAHHUS.

Jnsg popMupoBaHUS KOMIIETEHIUH HEOOX0IMMO OCYIIECTBUTH P 3TaoB. JTanbl GOpMUPOBaHHUS
KOMIIETEHIINM, NpUMEHSEMBble Ui 3TOr0 BHIBl 3aHATHM K HCIONb3yeMBIE CpEICTBA OLCHUBAHUA
IIpe/ICTaBICHbI B TaOnuIe 3.
OpPMHPOBaHUSI KOMIETECHIIUH U UCIIOJIb3yeMble CPEICTBA OIICHUBAHM

MUKpPOCHCTEM; 3HAET
OCHOBBI TEXHOJIOTUHT
W3TOTOBJICHHUS
MHUKDPOCHCTEM; 3HAET
OCHOBHBIE ITOJTXO/BI K
IIPOEKTHUPOBAHHIO
MHEKPO3JIEKTPOMEXaHUYEC
KHUX CHCTEM; 3HAET
OCHOBHBIE KOHCTPYKIIUH
CBY
MHUKPO3JIEKTPOMEXaHUIECK
OT0 IEePEKIIIOYaTeNs;

CocraB 3HaTh YMeThb Brnagets
Conepxanue 3HAET IPUHIMUIEI padoTel | ymeeT paccunThiBarh CBY |Bianeet HaBpikamMu
STaloB OCHOBHBIX KJIACCOB MHUKPO3JIEKTPOMEXAaHUYEC |IIPOESKTUPOBAHUS IIPOCTHIX

KUY [IepEeKIII0Yarelib;

CXEM YIIPaBJICHUA
MHKPOCHCTEMaMU,;
BJIa€CT HABBIKAMH
pa60TI>I B CUCTEMax
ABTOMATU3HUPOBAaHHOT'O
IIPOCKTHPOBAHUA
MHUKPOCHUCTEM;

Bune! 3angaTuii

e JloaroroBka kK
9K3aMEHY;

e CamocTosTenpHas
pabora;

o Jlexmumy;

e lHTEepakTHBHEIE
JICKITHH;

e CamocTosiTenpHas
pabota;

e JlaGoparopHble
3aHSATHUS;

e JlpakTnueckue
3aHATHUS;

e lHTepakTUBHEIE
JIEKIINH;

e lInTepakTHUBHEIE
71ab0paTOpHBIC 3aHATH;
e lHTepakTUBHEIC
IIPaKTU9IECKUE 3aHATHS;

e CamocrosTenpHas
pabora;

e JlaGopaTtopHbIe
3aHSTHUS,

e lInTEepaKTUBHEIE
nabopaTopHBIE 3aHATHS,
e lHTepakTHBHBIC
IIPaKTUYECKUE 3aHATHS;

Hcnonp3yembie
cpencTsa

e KontponbHas paboTa;
e Ompoc Ha 3aHATHSIX;

e KonTponsHas paboTa;
e Otuer 110

e Otuer o
naboparopHoii pabote;
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‘ nmaboparopHO# pabore;

’OHBHI/IB&HI/IS{ e Pedepar; l
’ e DK3aMEH; e Ormpoc Ha 3aHATHUSX;
; ’ e DK3aMeH;

@opMynmupoBKa IOKa3aTelell W KpPUTEPHEB OLIEHWBAHUSA IAaHHOM KOMIIETECHLMH IIPHBEICHA B
Tabnune 4.
Tabnuma 4 — [Toka3arenu ¥ KpUTEpHY OIIEHUBAHMS KOMIETCHIIMY Ha 3Talax

Cocras 3HaTh YmeTs Brnagers
OTtmaso ® 3HACT OCHOBHEIE e BIajeceT HaBLIKAMH

(BBICOKHH YPOBEHB)

HOIXOMBI K
IPOEKTUPOBAHUIO MUKPO-
SNIEKTPOMEXaHIYIECKIX
cucreM; puznyecku
apryMeHTUpYeT BEIOOD
MaTeMaTHIeCcKou
MOJIETIH; apryMEHTHUPYET
BEIOOpP KOHCTPYKITUH
IIPOEKTHUPYEMOT'O
puOopa; IOHUMAET
CBSI3b MEXIy (u-
3UYECKIMHU ITapaMeTpaMu
O0OBEKTOB H
INMEKTPUIECKUMU
napamMeTpaMu IpuOopoB;

® yMeEeT pacCUUTHIBATH
CBY
MUKPO3JIEKTpOMEXa-
HUYECKHH
MIEPEKITI0YaTEeNb;
CBOOOJTHO IPUMEHSET
METOMBI IPOCKTUPOBAHUS
MUKPOCHCTEM;

MIPOEKTUPOBAHUS
MIPOCTHIX CXEM
yIIPaBICHUS
MHUKPOCUCTEMAMU;
JIEMOHCTPUPYET
CII0COOHOCTh KOPPEKTHO
CMOJIEINPOBATh
mapameTphl
pa3zpaboTaHHOTO
YCTPOMCTBA;

Xopormio (6a30Bbrit

® 3HACT IIPUHIIAIIBI

® CaMOCTOATCIBHO

® BJIaACCT HaBbIKaMH

koHCTpyKImu CBY
MHKPO3JIEKTpOMe-
XaHUYECKOTO
IIEpPEKITIOYaTeIs;

YPOBEHb) paboThI OCHOBHBIX noadupaeT HeoOXOMMEBIE | PabOTHI B CHCTEMAaX
KJIAaCCOB MHKPOCHCTEM; IIPOrpaMMHBIE aBTOMATU3UPOBAHHOIO
3HAeT OCHOBEI HHCTPYMEHTHI IS MIPOEKTUPOBAHUS
TEXHOJIOTHH paspaboTku MHKPOCHCTEM; CIIOCOOEH
HU3TOTOBIICHUS MUKPOCHUCTEM; KJIacCU(HUIIIPOBATH
MHUKPOCHCTEM; [IPUMEHSIET HETUIIOBBIX YCTPORCTBA MUKPOCH-
OTIPENENsieT METObI MIOAXOMBI K CTEMHOM TEXHUKH,
IIPOEKTUPOBAHUS MIPOEKTUPOBAHUIO
OCHOBHEIX KJIACCOB MHUKPOCHUCTEM;

MUKPOCHCTEM; OIIpe/ieTIieT OCHOBHEIC
apryMeHTHpYeT BEIOOD BUJIBI PU3NIECKUX
noaxona K B3aUMOJICUCTBHUH B
IIPOEKTUPOBAHUIO Pa3HBIX THITAX
YCTpOHCTBA, MHKDPOCHCTEM;

VIOBIETBOPUTENLH | ® IaeT ONpeNEICHHs e yMmeeT paboTarh Co e BIaaceT

0 (IOpOTOBBIi OCHOBHBIX IIOHSATHUHA B CIIPaBOYHOM TEPMUHOJIOTHEH B

YPOBEHB) 001acTi MUKPOCHCTEM; JUTEPATYpO; IIpEeAMETHOM 00J1acTH
3HAET OCHOBHEIE HCIIONB3yeT 3HAHMS; BIIAJICET

IPOTPaMMHEIE CPEICTBA
B COOTBETCTBHH C
YKa3aHHUSIMH K
n1aboparopHOii paboTe;
YMEET IPeICTaBIIATh
Pe3yNbTaThl B BHJIE
OTYeTa;

HaBBIKAMHU [IPaKTH-
4eCcKoH paboTsI ¢
HHCTPYMEHTaMHU
MOJIETIMPOBaHHUS B
o0beMe, HeoOXOTUMOM
IUTSL BBITIOJTHEHMSI
71abopaTopHOU pabOTEL;

2.2 Komnerennusa ITK-1
IIK-1: cocoGHOCTEIO CTPOUTH HpocTeiimue GU3MIESCKUe U MaTeMaTHIeCKUe MOJIEIH IPHOOPOB,
CXEM, YCTPOWCTB M YCTaHOBOK OJJIEKTPOHHUKH M HAHOXJIEKTPOHHKH pa3IMYHOrO (GYHKIHOHAILHOIO
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Ha3sHA4YCHUA, a TaKXE€ HCIOJIb30BaTb CTaHOAPTHBIC IIPOrpaMMHBIE CPEACTBA HX KOMIIBIOTEPHOTO

MOICIIAPOBAHUA.

Jns hopMupoBaHHs KOMIIETCHITHHA HEOOXOAUMO OCYIIECTBUTD DSl ATAOB. DTalbl HOPMHPOBAHUSL
KOMITCTEHIINM, NPUMEHSEMEBIe OIS 3TOTO BUABl 3aHATHH M WCIONB3yeMbIe CPEICTBA OICHUBAHS
IpeNCTaBIeHbl B TabuIe 5.
OPMHUPOBaHHsI KOMITETEHIIHH ¥ UCIOJIb3yEeMbIEe CPEICTBA OLICHHBAHMS

Tabnuma 5 — DTamner

MaTeMaTHJYeCKUX MOZeNei
MHUKPOCHCTEM U HX
KOMIIOHEHTOB

3HAET CIIOCOORI
MIpeACTaBIICHHUS
MEXaHHYECKHX CHCTEM B
BUJIE IEKTPUICCKIX
aHaJorui

3HAET NPUHITAIIEI
¢$u3IIECKOTOo
MOJIETTMPOBAHHUS
MHUKPOCHCTEMHBIX
00BEKTOB

MHKPOCHUCTEMEL U €€
0JI0KOB Ha pa3HBIX
YPOBHSIX a0CTpaKIuu
yMEEeT COCTaBUTH MOJIENb
MHUKPOCHCTEMEI B BUJIE
SKBUBAJIEHTHOH CXEMBI
yM€ET CTPOUTH MOJIENH
3JIEKTPOHHBIX
KOMIIOHEHTOB

Cocras 3Hare YMmeTn Bragers
Conepxanue 3HAET BUJIBI Ml YPOBHHU yMeeT IPOBECTH BJIAJlEET HABBIKAMU
3TaIoB abcTpakiu MOJICTHPOBaHHE paboTHl B mporpammax 3D

(bHU3TIECKOTO
MOZEINPOBaHUS

Bune! 3agaTuii

e IloaroroBka
SK3aMEHY;

e CaMmocTogTenbHast
paborta;

e Jlexmum;

e llHTepakTHBHBIE
JIEKIIHH;

e CamocTrosTenbHas
pabora;

e JlaGoparopHbie
3aHATHS;

e [IpakTuyeckue
3aQHSATHS;

e llHTEepaKkTHUBHEIE
TIEKITHH;

e VHTepaKkTUBHBIC
71ab0paTopHBIE 3aHATHS;
e lnTepakTUBHEIE
IIPaKTU9YECKHE 3aHATHUS;

e CamocTosTeNnbHas
pabora;

e JlaGoparopHsle
3aHATHS,

e lHTepakTuBHEIE
na0opaTopHBIE 3aHATHS,
e HTepaKkTUBHBIE
IIPaKTUYECKHUE 3aHATHS;

Ucnons3yemere e KonrtponsHas pabora; | e KourpompHas pabora; | e Otuer mo
Cpe€acTsa ® Onpoc Ha 3aHATHAX, e OrtueT o JIa6OpaTOpHOI71 pa60Te;
OIICHUBAHUS e Pedepar; nabopatopHoii paboTe;
e DK3aMmeH; e Ompoc Ha 3aHATHIX;
e DK3aMeH;

®opMmynupoBKa IOKasaTenedl M KpHTEPHEB OLCHWBAHWS NAHHOW KOMIETEHIMH NpHBEIEHA B
Tabnwe 6.
Tabauna 6 — [TokazaTenn v KPUTEPHUH OICHUBAHKS KOMIIETCHIIMY Ha 3Tarax

Cocras 3HaTh YMmeTn Brnagets
Otnuyno 3HAET CIOCOOBI CBOOOHO IIPUMEHSIET

(BBICOKUIT YPOBEHB)

NIPEACTaBICHUS
MEXaHUYECKUX CHCTEM B
BUJIE DNIEKTPUIECKUX
aHAaJIOTHH;

IIOHUMAET CBSI3b MEXIY
napaMeTpaMy MOJEIH U
buznyecKuMu

METOJIbI PEIICHHUS
HETHIIOBBIX 3a/1a4;
YMEET IPOBECTHU
MOJIEIHPOBaHUE
MHKPOCHCTEMEI U €€
OIIOKOB Ha pa3HbIX
YPOBHSX aOCTpaKIIuu;

BJIaJIe€T HAaBBIKAMU
paboThI B IporpaMMax
3D ¢uzuyeckoro
MOJICTTUPOBAHUS;
Croco0eH OIEHUTD
OIIMOKY MaTeMaTHIEeCKOM
MOJIEITH;
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XapaKTEPUCTUKAMI
3MEKTPOHHBIX
KOMITOHEHTOB
MHUKpPOCHCTEM;
busznyecKu
apryMeHTHpYeT BEIOOD
THIIa MaTEMaTHYECKOMN
MOJIEIIH;

YMEET COCTABUTH MOJEINH
MHKPOCUCTEMEI B BULIE
S5KBHUBAJICHTHOM CXEMBI;

MOZIEIAPOBAHIS MHK-
POCHCTEMHEBIX OOBEKTOB;
3HaeT OCHOBHBIE
MaTeMaTH4eCKH METO/IBI
dopmanbHOrO
MOJIENIAPOBAHHS,

Xopomio (0a30BbIi | 3HAET BUIBI M YPOBHHU a0- | CaMOCTOSTEIHHO crocobOeH
| YDOBEHB) CTpaKIuU noabHupaeT HeOOXOAUMBIE | KIaCCH(pUITAPOBATD
l MaTeMaTH4eCKUX HHCTPYMEHTAJIFHBIE MaTeMaTH4eCKUe MOJETH
MOJIEJIE MHKPOCUCTEM H | CPEICTBA PEIICHUS 3aa4d | U BHIOpaTh TpeOyeMEIe B
UX KOMIIOHEHTOB; MOZIETUPOBAHUS IAHHOM 3a/1aue ypOBEHb
UMEET MPEICTABICHHE O | MHKPOCHCTEMHBIX abcTpakuuu;
MOZEIUPYEMBIX 00BEKTOB;
(pu3nYecKuX Ipoleccax; | yMeeT CTPOUTH MOJEIN
apryMeHTHPYET BBIOOD U | 3NEKTPOHHBIX
IIJIaH [IPOBEACHUS KOMIIOHEHTOB
MOJIEJINPOBAHUS;
VIOBNETBOPUTENBH | JaeT ONpeeIcHUs yMeeT paboTars co BIIajficeT TEPMUHOJIOTHEH
0 (TIOpOoroBBIi OCHOBHBIX TIOHSITHIA; CTaHJAPTHBIMHA B IIpeIMETHOU obmacTu
YPOBEHbB) 3HAET IIPUHITUIIBI MOJEIIIMH; 3HaHUS,
¢bu3nYIECKOTo HCIIONB3YET BJIaJI€ET HAaBBIKAMHU

IIPOTpaMMHBIE CPEACTBA
B COOTBETCTBHH C
YKa3aHUSIMHA K
n1aboparopHO# pabote;
yMeeT 0pOpMHUTH
pe3yNIbTaThI B BUJIE
oT4y€Ta

[IPaKTUYECKOM paboTHI C
HHCTPYMEHTaMH
MOJICTTHPOBAHHUS B
oOBpeMe, HeoOXOTUMOM
JUIS BBIITOJTHEHUS
1ab0opaTopHOil paboTEI

00! 3 O LA ok 0 I e

3 TunoBble KOHTPOJILHbIE 3 aAHHUS

JUis peanusaniu BEIIIENIEPEIHCIECHHBIX 3a1a4 00yYeHHs HCIONB3YIOTCS THIOBEIE KOHTPOIbHBIE
3a/laHMs MM MHBIE Marepuaibl, HEOOXOMMMEIE UL ONEHKH 3HAHWM, YMEHUM, HABBIKOB U (MJIH) OIBITA
AEATEIPHOCTH, XapaKTEPU3YIOMMX STalbl (OPMHUPOBAHHS KOMIICTEHIHI B IIPOLIECCE OCBOCHU
00pa3oBaTeNbHON IPOrPaMMEI, B CIEAYIOIEM COCTABE.

3.1 Temb1 pedeparos

9. MuxponaBurarenu

10.

MuxkpoHacocsl

11. MOMC-mukpodoHbI
12. Ilevararomye MEKPOTOJIOBKY CTPYWHBIX IIPHHTEPOB

ITpe30pe3UCTUBHBIN JaTYMK JaBIEHUS
Cnoco0rI mocTpoenus auciuiee Ha MOMC
DMD-uurmsr
I'azoananuzaropa Ha MOMC
Hcnonszoparne MOMC B 3/IeKTPHYECKIX aKKyMyIATOpax
3amoMHHArOIIIE YCTPOHCTBA Ha OCHOBE MAKPOCHCTEM
Onrtryeckne MEKPOCHCTEMBI (HHTErpaIbHAs ONTUKA)
@azoBpamareny Ha ocHoBe MOMC

3.2 TeMBI OIPOCOB HA 3AHATHAX

— llepexiroyarenu ¢ BhICOKOW m3omsmueif. Ilepexmodareny I8 MELTEMETPOBOTO JHANA30HA
BOJTH. [Iepeximoyarenu ¢ MeTaJUTHIeCKOM MeMOPaHOA.

- TpCGOBaHI/IH K 3JICKTPOCTATHIECKOMY Bo3aercTBHIO. UHciieHHOe MOZCIHNPOBaHUE IIapaMETpPOB
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nepekodarens. OnpeneneHre BHOCUMBIX II0TEPh U U30JIALMHI IEPEKIIIOYaTes.

— Bsenenue. [IpuHIUIBI pabOTHl W ONpPEACISIONINE IapaMeTpbl MUKPOCHUCTEMHBIX IPHOOPOB.
Bnustaue oxpyxaromieii cpempl. BUIbI MUKPOCHCTEMHBIX IepeKimroyareneid. ACIeKThl IPOeKTUPOBaHHUE
MHKPOCHUCTEMHBIX IIEpEKITFOdaTeNei.

— Ilpencrasienue B BUE COCPEIOTOUECHHEBIX dIeMeHTOB. JByxmomocHuku. [Ipumenenne 3akoxa
Kupxrota B Mukpocucremax. @opMynupoBKa TUHAMHYECKUX YpaBHEeHU#. [Ipumeps! MonenupoBasus.

— Bgenmenme. UTo Takoe MHKpPOCHCTEMBI W UX TNpHMeHEHHE. [[oA-X0Ipl K MPOEKTUPOBAHMIO
MHUKPOCHUCTEM. YPOBHH MOJICITHPOBAHUS.

3.3 Dx3amMeHanMOHHbIE BONIPOCHI

— 1. MuxpocucteMbl (MHUKpPO3JIEKTpOMEXaHHUECKHe cucTeMbl). Hasnauenwe, o0coOeHHOCTH,
npuMepsl. 2. IloHsSTHE O IpOeKTHpOBaHWM. JTambl IpoeKTHpoBaHus. 3. Maremarmyeckas MOMETE:
MOHSITHE, BUIBI, CBoiicTBa. 4. MogenupoBaHue MHUKpOCHUCTEM Ha QusndeckoM ypoBHe. OCOOCHHOCTH
YHCIIEHHBIX METOIOB MOJEIUPOBaHUS. 5. TeXHONOTHH U3TOTOBIEHUSI MUKPOCUCTEM, CXOJCTBA U Pa3IMUHUs
¢ TpamurmonHbME TexHonorusmu MC 6. BU nepeximouarenu (kimroun). HazHaueHue, OCHOBHBIE CXEMEBI
BkmoueHuss, SPST u SPMT. Xapakrepuctuxu. 7. B4 MOMC nepexirodaTeni: OCHOBHBIE KOHCTPYKIIHH
(me meree 4-x). 8. Hapé&xuocts BY MOMC. ®akrops! Hanéxuaocta. Hanexxaocts SPDT cxembl mpuemo-
nepeparomero Moayns 9. BU nepekirodareny Ha pin-auonax u TpaHzucropax. 10. DnekTpocTarndecKuin
aKTIOaTop: INPHHLIMI DPabOThI, SKBUBAJECHTHAs MOJIENb, cpabarTbiBaHWe (CXJIOMBIBaHME IUTAcTHH). 11.
BoccTaHOBIEHHE SKBHBAJICHTHON CXEMBI IO M3BECTHBIM Y-IapaMeTpaM (IKCTPAKIHA).r0 TPaH3HCTOPOB
12. Mogeny macCUBHBIX 3JIEMEHTOB: PE3UCTOPa, KOHACHCATOPa, KaTyIIKU UHIYKTHBHOCTH, II/IT uona 13.
MeTton >MEKTPHYECKHX CXEM 3aMeIIeHHs (NMEKTPOMEXaHWYECKUX AaHAlOTHUH) IPU MOJCIUPOBAHUI
MOMC. 14. Cxems! 3amemeHus. OHeprus u KosHeprus. OOOOMmIEHHEBIN pe3nucTop, 00O0OIICHHBIH
KOHZIEHCaTop, 0000IEHHAs MHIyKTUBHOCTH (MHEPTHOCTE). 15. CXeMBI U3MepeHUs EMKOCTH B EMKOCTHEIX
axceJlepoMeTpax M JPYIHMX MHKpocHcTeMax 16. EMKOCTHBIE akcenepoMeTphl: MPHHIUIBI paO0ThI, CXeMBbI
3aMeEIleHns, XapakrepucTuku 17. V3mepeHre MOJOXKEHHS Tela C IOMOIIBI0 H3MEPEHHS EMKOCTH B
MOMC: cTpYKTYpHI B COOTHOIICHHUS.

3.4 Tembl KOHTPOJIBHBIX PadoT
— 4. Hacoc Ipou3BOAXT IOCTOSHHEIA ITOTOK BOJBI B TEUEHUE BCEX CYTOK WM HAIIOJNHACT IUCTEPHY.
VpoBeHB BOZEI B IUCTEPHE U3MEHSETCSA B TEUEHHUE JTHS, B 3aBUCHMOCTH OT e€ moTpednenus. [Ipencrasbre
OKBUBAJICHTHYIO CX€MY, KOTOpas OIHKCHIBAa€T Takoe IoBeneHme cucTeMbl. OOocHyiTe BBIOOD
SKBHUBAJICHTHBIX 3JIEMEHTOB IS HAacOCa, IIUCTEPHBI U IOTPeOUTEICH BOIEL.
— 3. CocTaBbTe CHCTEMY YPaBHEHHH COCTOSHHUS IS CXEMEI, IIPEACTABICHHOM B 3a1ade No2.
— 2. CocraBeTe ypaBHEHHE, ONMCBHIBAIONIEe KOMIUIEKCHYIO Iepenarodnyro ¢Gyukmuio 11(s)/V(s)
JUIS 5KBUBAJIEHTHON CXEMBI, IPEICTABICHHON Ha PUCYHKE.
— 1. CocTaBbTe SKBHBAJICHTHYIO CXEMY M1 MEXaHWYECKOW CHCTEMBI, MPENCTABICHHOM Ha
pUCYHKE
3.5 Tembl 1a00paTOPHBIX padoT
— IIpoexTtrpoBanue QyHKIMOHATFHBIX Y3JI0B MHKPOMEXaHMUECKHX CHCTEM B IakeTe Microwave

Office

— IIpoexTHpOoBaHUE TONONOTHY QYHKIIMOHATILHOTO 3JIEMEHTA MUKDO- K HAHOCHCTEMEI

— 3HaKoMCTBO ¢ HA0OpPOM IIPOTPaMMHBIX CPEICTB A HPOEKTUPOBAHUS (YHKITHOHAIBHBIX
SJIEMEHTOB

— MogenupoBanne TEXHONOTMYECKOrO Ipomecca (GOPMHUPOBAHHUS OJIEMEHTA MHKPO- U
HaHOCHUCTEMBI

— MonenupoBanre Qu3MYECKUX MOJIeH B (QYHKIMOHATBHBIX 3IEMEHTAX MHKPO- ¥ HAHOCHCTEM
IIpY 3aJJaHHOM BO3JI€H-CTBHH

4 MeTogu4ecKue MaTepHAJIbI
Jiist obecnievenus mpouecca 0OydeHHs M PEIleHHs 3anad 00yYeHUs MCIONb3yIOTCs CIIEAyIOIIHe
MaTepuabl:
— METOAMYECKHE MarepHallbl, ONPEIACIAIONIME IPOLEXYPHl OLEHUBAaHWS 3HAHWHM, yMEHHIA,
HaBBIKOB ¥ (WIIM) OIBITA IEATEIBHOCTH, XapaKTEPHU3YIOMIUX JTambl (OpP-MUPOBAHMS KOMIIETECHIIHH,
coracHo 1. 12 paboyeii mporpaMMBeL.
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4.1. OcHoBHAs JHUTEpPaTypa

1. TLE. Tposn. ®ymkuuoHansHas siekTpoHuka : YdueOHoe mocobme // Tomck: Tomckumit
roCyIapCTBEHHBIA YHHBEPCHTET CHCTEM YIIPaBICHUS U panuoaneKTporuku, 2012. - 70 ¢. [OneKkTpoHHbIH
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Troyan/Tposu_IIE_-
_ DyHKUMOHANIBHAS _3JIEKTPOHHKA.ZIP

2. JJ. 3pixoB, K.JO. Ocumnos. [IpoekTrpoBaHne M TEXHOJIOTHS SJIEKTPOHHOM KOMIIOHCHTHOU
6asel. Ocuosel CAIIP Synopsys TCAD // Tomck: ToMckmii roCyqapCTBEHHBIA YHHBEPCHTET CHCTEM
yOpapleHHs W  pa-muodiexrpommkm, 2012, - 76  c.  [OnexTpommBIi  pecypc]. -

http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Zikov/3sxos_JIJ] Ocunos_KIO_-
_TTuTOKBb.zip

4.2. [lonosHHATEJIbHASA JATEPATYpa

1. VYuebHOe mocobue no mucrumumbe "TexHomorus HanocucteM" [Tekcr] : yue6HOe nmocobue /
C. II. Tumomenxos, B. B. Kanyrun ; MunucrepcTBo o0pa3zoBanus U Hayku Poccuiickoii @enepanum,
HamuonaneHsIi uecnenoBarensekuii yausepcureT "MUDT" (M.). - M. : MUOT, 2011. - 200 c. (ramaune
B 6ubmmorexke TYCVYP - 1 3k3.)

2. Hano- u muxpocucremuas Texamnka. OT uccnenoBanuil K paspaborkam : COOpHHK cTarei /
pexn. IT. IT. Mansues. - M.: Texaocdepa, 2005. - 589 c. (manuuue B 6ubnuoreke TYCVYP - 6 5k3.)

3. ®usuka MHKpOCHCTEM : ydeOHOe mocobue mii By3oB / B. A. I'pumumn, B. II. Jlparysos. -
Hosocubupck : HI'TY, 2004. - 4. 1. - 415 c. (mamwgue B 6ubmioreke TYCVYP - 10 sx3.)

4.  A.A. Xuransckuii. [IpoexTupoBanne ¥ KOHCTPYHPOBaHHE MUKpoOcxeM: YdueOHoe mocobue //
Tomck: TYCVP, 2007. -195 c. [DmekrponHsnmi pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii kompleks%20disciplin/Jigalsky/ Xuransckuii AA_- TTuKHMMC.zip

4.3. YueOHO0-MeToaHnIecKOe Mocodre M MporpaMMHoe odecriedeHne
1. KJIO. Ocunos, ILE. Tposs. [TpubopHO-TeXHOTIOTHIECKOE MOAeIHpoBanue: Meronudeckue
yKa3aHds 10 BBINOJHEHHIO 1abopaTopHBIX paboT M camocrosTenbHoi pabote. // Tomck: Tomckuit
rOCYIapCTBEHHBIM YHUBEPCHTET CUCTEM YIIPaBICHUS B PATUOdIeKTPOHUKY, 2012, — 24 c. [DneKTpOHHBIA

pecypc]. http://miel.tusur.ru/images/files/Uchebno-
metodicheskii komp1eks%20dlsCIplm/Troyan/TpoaH INE_Ocumnos_KIO_- TITM.zip

2. CanpaukoB A.C. MogenupoBaHue W IpOEKTHpoBaHME rerepocTpykTypHeix CBY MHUC :
METOIUYECKHE YKA3AHUS TI0 ayTUTOPHBIM IPAKTHIECKUM 3aHATHIM U CaMOCTOATeNIbHOM pabote // ToMmck:
ToMCKHH TOCYIapCTBEHHBINH YHHBEPCHTET CHCTEM YIpaBlIeHUs U paauoanekrpoHumku, 2013. - 35 c.
[OnexrponnsIi pecypc]. - http:/miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Salnikov/
CampankoB_AC_- Mulll'CBUMUC.zip

3. 3wxoB J.JI. IIpoekTupoBaHWe M TEXHOJOTHS SJEKTPOHHONW KOMIIOHEHTHOM 0a3pl: YuebGHO-
METOAMYECKOE TOCOOUE MO ayTUTOPHBIM IIPAKTHUECKUM 3aHATHIM U CaMOCTOSTENbHOM pabdore. — Tomck:
ToMckuit TOCYNapCTBEHHBIM YHHBEPCHTET CHCTEM YIpaBICHHS U paxmodnekrporukw, 2012. — 50 c.

[OnexTpoHHBIH pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Zikov/3pixoB_JI/I Ocumos KO - ITuTOKB.zip

4.4. Ba3bl 1aHHBIX, HHYOPMAIMOHHO CIPABOYHbIE H MOHCKOBBIE CHCTEMbI
1. «EmmHOE OKHO JOCTymla K 00pa3oBaTelbHBIM pecypcaMm» [DIEeKTpOHHBIM pecypc]:
uHdopMaIuoHHas ciucTeMa. — Pexxum noctyma: http://window.edu.ru/
2. «Hayuno-obpazoBarenpHblii mopran TYCVYP»  [OnexTpoHHBI  pecypc]:  HaydHO-
o0pa3oBareNbHBIN MOPTAT YHUBEpCHTETa. — Pexxum nocryma: http://edu.tusur.ru/
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